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Ko.  I.  Scallop :  St.  James  shell  or  pilgrim's  shell.   PecUn  jacobeeus* 
3.  Fish :  the  murry.   Murmta  Helena. 

3.  Mollusc   Cynthia  papulosa.  ^ 

4.  The  sea-eel  or  conger^.    Conger  vulgaris. 

5.  Gastropod  shell,   Doliutn  galea. 

6.  Mollusc.    Ciona  inieslinales. 

7.  Dog-fish.    Scyllium  calulus. 

8.  Venus'  girdle :  phosphorescent-ribbon  worm.    Cesium  veneris. 

9.  Heterc^>od  shell.   Pterotrochea  coronata. 

10.  Phosphorescent-ealinan  fish.   Salpa  maxima'a/riaina. 

11.  Sea  nettle:  medusa,   Rhizostoma  pulmo. 

12.  European  squid  or  cuttle-fish,   Loligo  vulgaris. 

13.  Strings  of  cuttle-fish  eggs. 

14.  Crinoid  shell.    Antedon  rosacea. 

15.  Devil-fish  :  poulpe.   Octopus  vulgaris. 

16.  The  common  bath  sponge.    Hippospengia  equina. 

17.  Corals.   Asteroides  calyculari^. 

18.  Sea  anemoae  and  hermit  crab.   Adomsia  Roudeletli  and  Pagunes 

striatus. 

19.  The  dragon-weever  (fish),    TrMhinus  rddialus. 

30.  The  sea  roller.   Stichopus  regalis. 
ai.  The  gurnard.    Trigla  lyra. 

22.  Box-crab.    Calappa  granulaia. 

23.  Spider  crab.    Maia  squinado. 

34.  The  spiny  lobster.    Palinurus  vulgaris. 

25.  The  sting  ray.    Trygon  pastinaai. 

26.  Sea  perch.   Serranus  gigas. 

27.  Red  coral.   Corallium  ru6rum. 
38.  Star-fish,   Ophidiaster  aitenvaius. 

39  and  3a  Tubecnlona  worms.    Spireigrapkis,  J^lanzanii  and  ^otula 
protula. 

31.  Star-fish.   Palmipes  membranaceous. 

32.  Yellow  coral.   Dendrophyllia  ramea. 

33.  Sea  hare.    Aplysia  lamacina. 

34.  Sea  urchin:  cidaris.  Dorocidarispapillata. 

35.  The  torpedo:  electric  ray,  cramp  fish.    Torpedo  ocellata. 

36  and  37.  Sea  anemones.    CereacHs  auranttaca  and  Cerianthus  mem- 
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SIBBALD-SIBEBIA. 


SIBBALD,  Sib  Robibt  (1641-2712),  maybe  oon- 
ndered  as  the  most  eminent  repiesentadTe  of 
■dence  and  medioDe  in  £lootland  towEuds  Uie  dose  of 
Uie  17th  oentaiy.  He  tab  bom  near  Leslie  in  Fife- 
shire  in  IMl.  Edaoated  at  Edinbiu^fa,  Leyden,  and 
IWiB,  he  settled  as  aphysioian  in  fidinbu^h  and  soon 
rose  to  eminenoe.  His  career  is  one  of  marked  initia- 
tire :  he  was  the  first  professor  of  medirine  in  the 
uuTenity  of  Edinburgh,  and  the  first  president  of  the 
ndlw  of  phyadaos,  and,  along  with  Sir  Andrew 
BaUoor,  founded  the  botaniogaxdai.  Hewwalaogeojs- 
ia|]hfgr-roy  al,  and  his  nnmeioiu  and  miaoeUaneou  wnt- 
ian  deal  effiiotiTely  with  historiral  and  anlaqnaiian  aB 
iraUapbotaiiiaalandmediealsnlgeeta.  Hediedinl712. 

AmnaMt  StbbaU's  Ustorioal  and  antiooarlan  works  may 
be  BoitioiMd  A  iBilorir  of  fife  tad  Emnm  (EdiDbugh, 
ITUI^  and  Cnpar,  1808],  wJiioh  is  stiU  IndiBpensable  to  the 
•tndent  of  local  Ustoiy  and  antiqaitiee ;  A»  Aeeomt  of 
tk  BeMUh  AUaa  (fidlo,  Sdiidnn^  1688);  Vki^am  Awtien 
lOutnOK  (CoUo,  Sdinboish,  1710);  and  DmriftUm  ^f  the 
Jte  Hf  Ortaw  and  ahtOaud  {toOo,  Bdinbmgh,  17U  and 
1815).  Sea  also  hta  A»tciii^rnmhg  (BAinlHUgti,  1888),  to 
vUdi  Is  inftxed  an  aoaoont  of  his  mas. 

^InqgiOCA  (Bubs.  Sibirj  a  wtnd  of  unknown  ori^n, 
DTobaUy  Penman)  in  Uie  16di  oNttoiy  in- 
nsteL  diealed  the  ehief  settlemeatof  tin  ^btar 
khan  Knt^nm,— 'bker  on  l^e  frtash. 
Subseqnentb  the  name  was  extended  so  as  to  inelnde 
j^^^  the  whole  of  the  gradually  inoreadng  Bus- 
aian  dominioDS  in  Ana,  and  in  the  first  hidf 
oi  the  loth  oentniy  it  was  applied  to  the 
inmenae  region  sfaretdiiiu;  nom  the  Ural  Monntmns 
to  the  Paeifie,  and  from  the  Arcdo  Ooeui  to  the  Ohi- 
Deee  frontier  and  the  Kirghiz  steppes.  This  re^on, 
howererraried  in  its  separate  parts,  constituted  a 
Kiaphioal  whole  having  its  own  characteristio  physical 
iMtures.  The  division  into  Western  and  Ea^em  Si- 
beria which  naturdly  came  into  general  use  had  also  a 
geocraphioal  meaning.  In  1856,  after  the  aunezataon 
€f  the  Amur  and  Usuri  renons,  Bastem  Siberia  was 
extended  so  as  to  inohide  the  Bnsnan  dominions  on 
the  Pacific,  althonj^  these  latter  in  reality  belong  di- 
naticaUy  and  physieally  to  a  quite  separate  mn<Hi,— 
that  of  Uie  North  Pacnno  Httor^  ana,  as  the  luusian 
donuniona  extMtded  into  the  Kirghia  steppee,  these 
last  weie  also  redcMied  to  Siberia,  althon^  mostly 
belon^ng  in  their  phymcal  featares  to  another 
gnphml  domain, — the  Aral-Caspian  dapresnon. 
Later  on  these  steppes  were  tiwufemd  to' the  "Oien- 
KuVXWim/'artothe  "st^ypen^on";  bat,ontlie 


oUter  hand,  some  districts  which  rea^beltmg  to  West- 
ern Siberia  were  inolnded  under  this  new  denomina> 
tion.  What  is  now  oalled  *'  Siberia  "  has  thus  lost  its 
jnegraphical  unity.  There  still  remains,  however,  ibr 
uie  geographer  a  vast  traot  of  northern  Asia  whioh 
might  be  included  under  this  general  name,  as  repre- 
senting some  spedal  features  cnaraeteristic  of  the  re- 

S'on.  It  would  be  Ihnited  by  the  Ural  Mountuns  on 
e  west,  by  the  Arctic  and  North  Pacific  Oceans  on 
the  north  and  east  leepectively,  and  on  the  south  by  a 
Hue  broadly  oonmptrnding  to  the  dOth  Aspne  of  liiti- 
tnde,  mnmng  fiom  the  sonnee  of  the  mer  Uial  tn 
the  Tarbagatiu  range  (thus  sepaiatiDg  the  steppes  of 
Uie  Irtish  Daun  £rom  those  or  the  Aral  and  Balkasb 
basins),  thenoe  alongthe  Chinese  frontier  as  fax  asthd 
southeast  comer  of  Traiubaikalia,  whence  it  might  b« 
drawn  to  the  Great  Khingan,  and  along  it  tothenppCT 
Zeya  (taributary  of  the  Amur)  and  Udskoi  Ostrog  on 
the  Sea  of  Okhotsk.  This  wide  area  would  be  natu- 
rally subdivided  into  Western  Sihma  (baans  of  tte 
Ob  and  !&rtisfa)and  Eastern  Siberia  (the  remainder  of 
the  region).  Western  Siberia  would  indode  the  gov- 
ernments of  Tobolsk  and  Tomsk,  as  well  as  the  parts 
of  Perm  situated  to  the  east  of  the  Ural  Mountains,  and 
those  nnrthem  partsof  SemipalatinBk  whidi  bdong  t» 
thebastns  of  the  Irtish  andtheTobol;^  while  Eastern 
Siberia  wonld  indnde  the  governments  of  Temsorit 
and  Iikntok,  the  ]^nmnoes  of  Ttdcntak  and  Transbu- 
kaUa,  together  with  the  northwestern  part  of  the 
province  of  Amur  and  the  northern  paxts  of  the  Mari- 
time Province.  In  ftct,  the  northwestern  parts  of 
Manchuria  ntuated  between  the  ArgnfL  and  the  Great 
Khingan,  as  well  as  the  upper  parts  of  the  Selenga 
and  the  Yenisei  (Shishkit)  belonfpng  to  Mongolia,  are 
BO  intimately  connected  with  Eastern  Siberia  as  re^uds 
their  physical  featares  that  it  is  difficult  for  the  geog- 
ra^er  to  s^iarato  them. 

Since  the  indusion  of  Uralsk,  Turgai,  Akmolinsk, 
and  Semipalatinsk  within  the  governor- 
generalship  of  the  steppes,  the  present  ad-  tSittTe 
nuniBtiative  snbdiviooni  stand  as  shown  in  diviidm 
Table  L 

It  is  evident  that  a  territory  so  immense— oovenng 
more  than  25  degrees  of  ktitude  and  120  Q^enl 
degrees  of  longitnde — must  indnde  a  great  description, 
variety  of  orographical  and  dimatologioal 
characters,  and  HSmA  the  popular  conception  wluch  per- 

I     P.  8«nien(rirta 
eJBi»Mto(Jtvo> 


1  This  nfttmal  aabdMaktii  luu  been  — 
Ilk  valniride  ikaloh  of  W«atam  Siberia  In , 
plinaTa  Boariya),  voL  xU 
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SIBERIA. 


■t^  m  r^neaentiDg  Siberia,  aa  &  Boow-cUd  desert  ia 
emwwoiis.  In  &ofe— not  to  speak  of  the  ricb  prunes 
of  the  middk  Amor  and  the  Uniri  reg^,  wlure  the 


Table  I. 


Tobolsk  »  

Tonuk  « 

Western  SiberU* 


Yeniseisk  

Irkutsk  

Yakatok  

TrMubukalia,. 


EutemSlberW 


Amor 

pfaritlme  ProTinoe.. 
Amiu4  -  


TotnL.. 


Aim 

PopnUtion, 

Vop.  per 

B3i,gas 

1,S8346B 

661,021 

2.8 

tflw,tf7U 
309,190 
1,517,127 
240,7B1 

421,010 
398,873 
243,443 
497,760 

Alt 
IS 
.16 

,2.1 

3,069,968 

1,661,066 

JBl 

173,559 
730,022 

40,633 
74,000 

J23 
.10 

903,581 

114,533 

02 

,  4jmjm 

M 

wild  Tine  grows  freelv— we  find  in  Siberia  proper  the 
very  fertile  black  earth  prairie  st^pea,  or  rather  pam- 
pas^ of  the  Tobol  and  Ishim, — not  mere  patdna  of 
fertde  land,  bnt  plains  oovaring  some  25,000,000  acres 
and  ready  to  reoeire  mOUons  of  inhaUtanta :  the  high- 
lands  of  the  Altai,  with  their  rioh  valleya,  alpine  lakes, 
glaciers,  and  snow-dad  peaks, — a  oonnt^  uree  times 
as  large  as  Switieriand  and  presenting  almcwt  the  same 
variety  of  aspects ;  the  high  plains  of  Eastern  Siberia, 
where  watermelons  are  grown  in  the  fields  during  the 
short  but  hot  summer ;  the  rich  steppes  of  Minusinsk, 
PTofosel^  adorned  with  fiowers;  the  lower  phUeaus  of 
UVanabaikalia,  embellished  with  the  beautiful  Danrian 
flora  and  sunplvingfood  to  hundreds  of  thousancte  of 
oattle ;  the  hi«i  iuiospttaUe  marshy  plateaus  of  the 
eelengs  and  Vitim  \  Taat  hilly  traota  densely  covered 
with  Torests,  and  viaited  on&  by  huntera  and  gold- 
diggers  ;  and  beyond  these  the  froien  tttndnu  of  the 
north,--aIl  these  oonatitate  an  immense  world,  with 
the  most  striking  contrasts  of  aceneiy  and  vegetation, 
of  manners  and  customs.  In  one  direction  omy  is  the 
popukr  conception  true:  throu^hoat  its  extension 
Bibdria  is  the  coldest  oonntry  or  t^e  worid  in  conse- 
quence of  its  protracted  and  exceedingly  severe  winter. 
This  variety  of  characters  will  be  best  understood  &om 
die  following  brief  sketch  of  the  orography. 

The  leading  featons  of  the  orography  of  Siberia  are  so 
much  at  variance  in  oor  best  maps  that  a  few 
Oiogtaphy.  woids  are  neoesBaryto  ex^ain  the  Tiews  taken 
In  wbMlk  follows.  The  inhabited  distrlots  are 
well  laid  down ;  but  the  immense  areas  between  and  be- 
yond these  have  only  been  visited  by  geographers  and  sre 
mapped  only  along  a  few  routes  hundreds  of  milos  apart. 
The  intermediate  spaces  are  611ed  according  to  information 
derived  ftmn  sstive  banters.  With  regard  to  s  great  many 
liven  we  know  only  the  position  of  their  months  and  their 
aniToximate  lengths  estimated  by  natives  in  terms  of  a 
day's  march.  Even  the  hydrographtcal  network  Is  very 
imperfectly  known,  especially  in  the  nniahabited  hilly 
ttacti.*  The  orographlcal  representation  of  Siberia  is  noth* 
lug  more  than  a  combination  of  a  few  surveys  and  Jonr- 
neys.  In  which  oonscioas  or  noconscions  hypothesis  &  re- 
sorted to  in  order  to  connect  the  isolated  fiiots.  As  soon  as 
the  river  mtems  of  Siberia  began  to  be  approximately 
known,  ebauu  of  moontalns  were  drawn  in  aU  hilly  tracts, 
— ^higher  ones  on  the  ctitt  watersheds  and  lower  ones  along 
the  secondary  ones.  This  representation  conveyed  quite  a 
false  idea  u  to  the  snrfiww  configuration  of  Siberia.  The 
immense  jdateans  which  j^y  so  predominant  a  part  In  the 
•tractnre  of  Asia  (as  they  also  do  in  the  western  parts  ttf 
North  America)  were  quite  overlooked.  CStalns  of  monn* 

I  Oovemor^DeralBhlpfl. 

*  The  wide  ares  between  the  middle  Lena  and  the  Amor,  aa 
well  u  the  hlll7  tracts  west  of  Lake  Baikal,  the  Yeniseisk  min- 
ing ifi^on,  and  many  others,  are  In  thta  condition.  An  Instance 
of^ a  map  dMiagulsnlns  betmen  surveys  and  information  de- 
rived ftom  natives  Is  given  on  a  cartocm  of  map  4  of  Jena.  Jhisa 
fieopr.  Soe.,  Oensral  Geography,  vol,  lU. 


tains  were  drawn  as  if  they  rose  in  the  midst  of  ^alns, 
where  In  reality  we  have  either  the  slopes  of  one  ride  of 
the  plateaus  or  border-chains.  Lofty  mountains  awpeared 
where  none  exist,  as,  for  instance.  In  those  parts  of  Yakotak 
whore  tributaries  of  the  Lena  and  the  ^nnur  start  tmm 
eommon  marshes:  and  some  of  the  highest  ehiUns  wen 
Tsin-esented  as  minor  apbeavals  because  they  are  pierced 
by  rivers  descending  frt»n  the  high  plateaus  to  the  lowlanda. 
It  was  only  by  making  nse  of  rich  unpnblUhed  oc4leotiona 
of  barometrical  observations  for  Qie  calculation  of  hun- 
dreds of  heights  that  many  se^ons  of  Siberia  could  b« 
drawu,>  and  by  going  into  a  minute  study  of  topographical 
materials  scattered  narough  the  bulky  litetstore  of  Siberia 
and  certain  MS.  field-books — the  whole  controlled  by  per- 
sonal Jonmeys— that  it  became  possible  to  urive  «t  the 
following  general  conclusions  as  to  the  stmetore  (tf  iba 
country,  which, may  be  of  service  until  more  complete  mxw 
veys  shall  have  given  more  reliable  data.*  This  study  baa 
shown  how  predominant  hss  been  the  part  played  in  the 
formation  of  Siberia  by  huge  swdling  of  tiie  eartii's  crust 
(nlateans),  and  how  subordinate  that  played  by  Isolated 
chains  of  mountains,  which  latter  are  regulated  in  tiieir 
direction  in  northeBstam  Asia  by  the -border  ridges  of  the 
plateaus;  and  It  has  enabled ns  to  make  out  a  close  connec- 
tion hetwem  the  itrueture  of  Osntral  Asia  and  Tibet  aad 
that  of  nortlieaatem  Asia,  and  to  eltablish  a  link  between 
the  two. 

A  vast  plateau,  beginning  in  the  south  at  the  fbot  of  the 
gigaotie  semidnmlar  border  range  of  the  Hima- 
iivas,  and  having  the  lofty  gateau  of  Pamir  fn  (heat 
the  west  and  the  little-known  high  tracta  of  plataau. 

the  upper  Hoang-ho  and  Tang-tso-klang  in  the 
east,  extends  towards  the  nortiieastem  extremity  of  Aaia. 
Broadly  qioaking,  it  has  the  shqte  of  a  South  America 
pointed  towards  Behrlng  Strait.  It  attains  a  wld^  of  no 
Itas  than  IBOO  miles  and  an  altitude  of  fkom  11,000  to  14.000 
fbet  in  the  south ;  but  both  width  and  altitude  diminish 
towards  the  northeast.  In  northwest  Mongolia  the  average 
height  is  bnt  4000  to  6000  fe^  and  this  diminishes  to  36O0 
Ibet  in  the  Vltim  platean ;  while  its  width  is  not  man  ttaaa 
700  mUesInthelatitode  of  Lake  Baikal.  On  the  SOth  par- 
allel of  latitude  there  occurs  in  the  plateau  a  broad  lateral 
indentation,  oconpied  by  Lake  Baikal  and  the  plains  of 
Kandc,  and  this  readers  the  resemblance  at  the  plateau 
to  South  America  still  more  atiiking.  This  immense  ga- 
teau la  the  remainder  of  a  vast  ana  very  oM  continent, 
which,  so  &r  as  wo  know,  hss  not  been  submerged  since  at 
least  theDevonianperiod.'  It  extends  fkom  the  Himalayas 
to  the  land  of  the  Tohuktebls,  bnt  does  not,  of  course,  pre- 
aeat  a  plane  anrfhce  of  the  same  altitude  in  all  Its  perta.  It 
is  divenifled  In  the  following  w^:  (l)Like  otiierplateaas, 
it  has  on  its  surface  a  numoer  of  gentle  eminences  (<Mgw- 
h&Kjie  Qebirge  of  Bitter),  which,  althongh  reaching  great 
absolute  heights,  are  reUitively  low.  These  chains  for  the 
most  part  follow  a  northeasterly  direction  in  Siberia ;  bat 
in  the  southern  parts  of  the  platean,  as  we  apiooach  the 
Himalayas,  they  seem  to  assume  a  direction  at  light  angles 
(towards  the  northwest).  (2)  On  the  outskirts  of  the  pla- 
teau there  are  several  excavations  which  can  best  be  likened 
to  gigantic  trenches,  like  railway  cuttings  when  with  an 
Insensible  gradimt  a  higher  level  has  to  be  reached.  These 
trenches  for  saoeeasive  gedlogical  periods  have  been  tiie 
drainage  valleys  of  immense  lakes  (probably  also  of  gla- 
ciers) which  formerly  spread  over  the  plateau,  or  fiords  of 
the  seas  which  snrronnded  it.  Now  the  chief  commercial 
routes  have  been  made  to  foltowthese  trenches  to  reach  the 
higher  level  of  the  plateau.  Their  steep  excavated  ridea, 
which  have  the  appearance  of  chains  of  mountains  to  the 
trsveller  who  follows  the  bottom  of  the  trench,  have  oftea 
been  described  as  such ;  In  reality  they  are  merely  unilat- 
eral slopes,  which  may  best  be  compued  with  the  stcNm 
slope  of  the  Jura  tnmod  towards  the  Lake  of  Qeneva.  We 
have  examples  of  such  trenches  in  the  Jvalley  of  theUda  to 
the  east  of  Lake  Baikal  (route  to  the  Amur) ;  In  the  valley 
of  the  Orkhon,  leading  to  Urga  and  Mongolia  (route  to  Pe- 
king), with  a  branch  up  the  Djida;  In  the  broad  depreesi<Ht 

*  A  catalogue  of  helBhts  In  East  Siberia  Is  slven  In  the  appen- 
dix to  the  present  writer's  "  Report  on  the  Olekma  and  vitlm 
Expedition  "  ( Jr«ni.  Rnm,  Qtogr.  Soc.,  General  Oeognphy,  v<d.  111.. 
1873) ;  also  in  Peiermarm't  Mlth.,  1872.  The  height  of  Irkutsk, 
taken  as  a  basis  for  the  catalogue,  baa  been  determined  since 
that  date  hj  a  lerelUiiK  through  Siberia  at  1486  foot 

*  "  General  Sketch  of  the  Orogmpby  of  Siberia,"  with  map  and 
sectlona,  and  "Sketch  of  the  Qrographvof  Hinuslntk,  etc.,"  by 
tiie  same  writer  (same  series,  vol.  v.,  1876).  The  visws  taksn  In 
these  wridngs  have  been  embodied  by  A.  PBtsrmann  ta  bis  nay 
of  Asia,  sheet  58  of  Stteter's  Oand-AUat. 

*  The  great  plateau  of  North  America,  also  turning  its  nar^ 
rower  point  towards  Behring  Strait,  naturally  suggests  the  Idea 
that  there  was  a  period  in  ue  blatorv  of  our  pumet  wbsa  the 
oontlnny  turned  msir  narrow  extremities  tomrds  the  nocthsn 
pole,  as  now  they  turn  them  towards  ttie  aonthonL 
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0f  the  UlnnffiiT  leading  from  lake  Zrinn  to  Barknl ;  and 
In  a  few  othen  which  have  been  ntiliaed  tw  route*  from  the 
IfUia  to  the  Sea  of  Okhotsk,  (3J  There  are,  moreover,  two 
tanaoes  in  the  gateau,—*  higher  and  a  lower,  which  are 
TCij  well  ^MWtmeed  in  Txajtsb&ieai^  (q.v.)  and  in 
HongoUa.  The  Tabkmovol  range  and  its  sonthweetem 
eon&oatian  t^e  Kentel  are  border-ridges  of  the  npper  ter- 
race. Both  rise  very  gentijr  above  it,  oat  have  steep  slopes 
towards  the  lower  teinoe,  which  Is  oeco^ed  by  tim  Nert- 
ehinsk  stwpes  in  TraosbaikaUa  and  by  the  Gobi  in  Mon- 
calla  (9000  to  SBOOftet  above  fhe  sea).  Thnr  rise  to  from 
SOOO  to  7000  feet  above  the  tea;  the  peak  of  Sokhondo  in 
Transbaikalia  reaches  nearly  8500  £aet.  Several  low  chains 
ci  jiun^W™  have  their  base  on  the  lower  terraoe  and  ran 
fton  aomthwast  to  oortiieaBt;  th«y  an  known  as  the  Neit- 
ehinak  Ifountalns  in  Tmnsbalkalla,  and  their  oontlnaationfl 
reach  Uie  northern  parts  of  the  Gobi.^ 
The  great  pUteaa  is  fringed  on  the  northwest  by  a 

sttles  of  high  bfooer-ridgee,  whi<di  have  their 
2?°^^  Bontiiera  bMem  the  plateau  and  their  northern 
]25St  <^  a  moeh  lower  level.  Th^y  may  be  traced 

^atgaa.       from  the  Th  Ian -Shan  to  the  arotlo  circle,  and 

Itave  an  east-northeaster^  direction  in  lower 
latitodea  and  a  northeasterly  direction  fluther  north. 
Both  the  Alai  ridge  of  the  Pamir,  eontinned  bythe  Kok- 
■haltan  range  and  the  Ehan-Tengri  gnmp  of  the  Th^- 
Shan,  and  toe  SaUoghem  range  of  Uie  Altei  (see  Tomsk), 
iriUch  is  ooDtinaed,  In  the  opinion  of  the  present  writer,  in 
the  yet  unnamed  border-ridge  of  West  Sayan  (between  the 
Bd-khem  and  the  Us),*  belong  to  this  category.  There 
are,  however,  in  these  border-ndges  several  breaches  of 
aontinnity, — broad  depressions  or  trendies  leading  from 
Lake  Balkash  and  I^uce  Zaisan  to  the  upper  parts  of  the 
plateau.  On  the  other  hand,  there  are  on  the  western  out- 
skirts of  the  plateau  a  few  mountain  chains  which  take  a 
direction  at  nght  angles  to  the  above  (that  is,  from  the 
northwest  to  the  soutiieast),  and  parallel  to  the  great  line 
of  upheavals  in  southwest  Asia.  The  iSvfaagatei  Moun- 
tains, on  the  borders  of  Siberia,  as  well  as  several  chains  In 
Turkestan,  are  instances  of  these  npheavals.  But,  not- 
withstanding these  complications,  it  remains  certain  that 
the  AJai  Honntains,  the  Khan-Tengri  group,  the  Sailug- 
hent  laoge  wd  the  West  Sayan  are  border  ridges  of  the 
high  pUtean  fringing  it  from  70°  to  100°  R  long.  These 
bOTder-ridgea  oontoin  the  highest  peaks  of  their  respective 
regions:  uoy  are  immense  walls  which  render  aooess  to 
the  high  plideau  extremely  difficult,  unless  the  trantUer 
follows  toe  above-mentioned  trenches.  Beymid  100°  £. 
kmg.  the  above  structure  is  complicated  bythe  great  lateral 
indentation  of  Lake  Baikal.  Bat  around  and  oeyond  this 
lake  we  again  find  the  same  huge  border-rtdge  fringing  the 
plateau  and  turning  Its  steep  northwestern  sl<^  toinwds 
the  valleys  of  the  Irkat,  the  Batguin,  the  Maya,  and  the 
Tchara,  while  its  southern  base  Ilea  on  the  plateaus  of  the 
Selenga  (nearly  4000  feet  high)  and  the  Vitim  (see 
TKUnaAXBiAUA).  The  peaks  of  the  Sallnghem  range 
roach  from  9000  to  11,000  foet  above  the  aeo,  those  of  West 
Sayan  about  1(^)00.  In  East  S^fan  is  Uunkn-Sardyk,  a 
peak  1(^000  fset  high,  together  with  many  others  from  8000 
to  9000  feet  Farther  east,  on  the  southern  shore  of  Lake 
Btikal,  Khamar-daban  risea  to  OBOO  feet,  and  the  huge 
lomMhaped,  bald  summits  of  the  Bamudn  and  Soathem 
Uoontalns  attain  an  elevation  dOOO  to  7000  feet 
above  tkesea-leveL  The  orography  of  the  Aldan  region  Is  but 
little  known ;  but  travellen  who  Journey  from  the  Aldan 
(tributary  of  the  Lena)  to  tiie  Amur  or  to  the  Sea  of 
Okhotsk  have  to  mm  the  same  gateau  and  its  border- 
ridge,  the  former  hewunlng  narrower  and  barely  attaining 
an  average  altitude  of  3900  flaet.  Whether  it  px^ects 
farther  into  the  land  of  the  Tchuktchis  remains  unsettled, 
althoogh  On  probabiUtv  ia  that  it  does. 
AtTTleal  feature  of  ttie  northeastern  btnderof  tiie  hlg^ 

gateau  it  a  suoeesiton  of  hroad  longitndbuu* 
Longi-  valleys  along  its  ooter  base,  shut  in  on  the 
to^^       outer  side  1^  walls  of  wild  mountains  having  a 

very  steep  dope  towards  titiem.  Formerly  flUed 

with  al^^ie  Mkes,  these  valleys  have  now  a 
taA  alluvial  soil  oooupied  by  tiuman  settlements,  and  are 
watered  by  riven  which  flow  along  them  before  they  make 

1  The  lower  terrace  Is  obrlonilr  oontinned  In  the  Tarlm  badn 
of  East  Toritentan ;  bnt  in  the  present  state  of  oar  knowledge  we 
cannot  determine  whether  toe  fbrther  continuatloni  of  the 
borcl«r-ridg«  of  the  higher  tenaoe  (YaUcmovid,  Xentel)  must  be 
looked  fbr  In  the  Great  Altai  w  fn  same  other  laue  situated 
mrther  to  the  south.  There  mar  be  alaa  a  bimieh  or  oontlnnlty 
in  Biune  depreadon  towards  BarKaL 

*  See  "Orographical  Sketch  of  Utnoslnak,  etc,"  ut««ira. 

•  The  wcno  **  longltodinal "  Is  here  used  In  an  orooraphlcat 
not  a  gaokiteal  sense.  HsgUtskl  In  UM  and  leoenfly  H. 
(teskyoam  shown  that  thsas  nllm  an  not  sraellnal  feUinga 
of  rooks  i  they  seem  to  be  eroslon-vaUflirs. 


their  way  to  the  north  through  narrow  gorges  pierced  in 
the  mountain- Wall  Just  mentioned.  This  structure  is  seen 
in  the  valley  of  ihe  Us  in  West  Sayan,  in  that  of  tilie  upper 
Oka  and  Irknt  in  East  Sayan,  in  the  nlley  of  the  Banunn, 
tite  upper  Tsipa,  the  Muya,  and  the  Tchara,  at  the  foot  at 
the  ^ntim  plateau,  as  auo,  probably,  In  the  Aldan.*  The 
chains  of  mountains  which  fringe- these  valleys  on  the 
n<ffthwest  belong  to  the  wildest  P^ts  of  Siberia.  They  are 
named  the  TTsinsk  ICountains  In  West  and  the  Tonka 
A^  in  East  Saywi ;  the  latter,  pierced  by  the  Angara  at 
Irkutsk,  in  all  probability  are  oontiuued  nortiieaatwards  in 
the  Baikal  Mountains,  which  run  from  Irkutsk  to  OIkhon 
Island  and  the  Bvyatol  Nos  peninsula  of  Lake  BiUkal,  thus 
dividing  the  lake  into  two  parts,  the  great  and  the  little.* 
The  Baignsin  ICountains  (on  tiie  right  hank  of  the  Baiimdn 
river)  and  tiie  Northern  Muya  range  oontlnue  them  fertiwr 
to  the  northeast,  and  most  probably  they  are  prolonged  bUU 
ferther  on  the  left  bank  of  the  Aldan. 

A  strip  of  alpine  region,  100  to  ISO  miles  in  breadth, 
frhiges  toe  northwestern  binder  of  the  v^atean 
beyond  the  ridges  jnirt  mentimed.  This  oon-  Alpine 
stitutes  what  is  called  In  Eastern  Siberia  the  region, 
(oifia  .■  it  consists  of  separate  chains  of  moun- 
tains whose  peaks  rise  from  4800  to  6500  feet  above  the  sea, 
beyond  the  upper  limits  aC  fereat  vasetatioii  (the  0sBi|r} ; 
while  the  narrow  valleys  afford  dUBenlt  means  of  oom*. 
monioation,  their  floon  being  thickly  covered  with 
boulders,  or  else  swampy ;  the  whole  is  clothed  with  thick 
impenetrable  CcNrests.  The  onwr^ihy  of  tiiia  ali4ne  legfon 
is  very  Impeifeotly  known;  bnt  the  chains  have  a  pre* 
dominant  direction  tWim  sontiiweM  to  northeast.  Tbsy  are 
described  under  difibrent  names  in  Siberia:  the  Altai 
Mountains  (see  Tomsk)  In  Western  Siberia,  which  also  be- 
long to  this  category,  the  Enznetskiy  Ala-tau  and  the  Us 
and  Oya  Mountains  In  West  Sayan  (see  TsNisatsK),  the 
Njjne-Cdinsk  taiga  or  gold-mine  district,  several  chains 
pierced  by  the  Oka  river,  tiie  Kitoi  Alps  In  East  Sayan,  the 
mountains  of  the  upper  Lena  and  Klrenga,  the  Olekminsk 
gold-mine  district,  and  the  yet  unnamed  mountains  which 
protnde  northeast  between  the  Lena  and  ^e  Aldan. 

A  broad  belt  of  elevated  philnB,  raoging  between  ia0O«nd 
1700  feet  above  the  sea,  extends  beyond  these 
alpine  regiona.  These  plains,  which  are  entered  Slevated 
by  tlie  great  Siberian  highway  about  Tomsk*  plains, 
and  extend  Gather  ina  southwesterly  direction, 
fringing  the  Altai  Mountains,  are  the  true  abodes  of  Boa- 
slan  eolonlsen ;  they  are  fertile  for  the  most  part,  although 
sometimes  dry,  and  are  rapidly  being  ooveiea  wltii  Busaiaa 
villages.  About  Kansk  in  Eastern  Siberia  they  penetnto 
in  the  form  of  a  broad  golf  soutbeastwards  aa  ss 
Irkutsk.  Those  on  the  upper  Lena,  having  a  somewhat 
greater  altitude  and  being  situated  in  hl^er  latitudes,  are 
almost  wholly  unfitted  for  agriculture.  The  northwestern 
border  of  these  elevated  pli^  cannot  yet  be  determined 
with  exactitude.  In  the  rwion  between  Vilnisk  (on  the 
Yilni)  and  Yeniseisk  a  broad  belt  of  alpine  tracts,  reaching 
their  greatest  elevation  In  the  northern  Teulselak  IsJ^a 
(between  the  Upper  and  the  Fodkamennaya  Tnnguika) 
and  oontinned  to  the  southwest  in  lower  upheavals,  separ- 
ates the  elevated  plains  from  the  lowlands  i^lch  extend 
towards  the  Arotlo  Ocean.  In  Western  Sibnia  these  high 
plains  soMn  to  occupy  a  narrowOT  area  towaxda  Bamant  and 
Semipalatinsk,  and  it  Is  difficult  to  say  whether  thc^  an 
separated  by  an  abrupt  slope  from  the  Aral-Caspian  depres- 
sion. 

Futher  to  the  northwest,  b«yond  these  high  ^alns,  wo 
find  a  broad  belt  of  loyrlands  extending  as  far 
aa  the  Vial  Uountaina  and  the  Arotlo  Oeean.  Hortfaen 
This  vast  tract,  which  is  now  only  a  few  doien  lowlands, 
feet  above  the  sea,  and  most  probably  was 
covered  by  the  sea  during  the  Fost-PUooene  period^ 
stretches  mm  the  Aral-Oa^dan  deprassimi  to  tiie  lowluids 
of  the  T6M,  Irtish  and  Ob,  and  thenoe  towards  the  lower 
parts  of  the  Yenisei  and  the  Lena.  Only  a  few  separate 
mountain  ranges,  like  the  Byrranga  on  the  Taimyr  penin- 
sula, the  Syvwma  Mountains,  the  Verkhoyansk  and  the 
Ehaianlskh  ranges,  divenlfy  the  moootmiOBfl  surfece  of 
these  lowlands,  which  are  covered  with  a  thick  sheet  of 
black  earth  in  the  south  and  assume  the  character  of  bar- 
ren tundras  in  the  north  (see  Tobolsk  and  Yenibkisk). 

The  southeastern  slope  of  tiie  great  plateau  of  Asia  can- 

*  We  do  not  know  at  present  whether  the  same  strnotnn  is 
exhibited  In  the  Altai  at  the  feet  of  the  Sallnghem  mnse.  Xha 
upper  Bukhtarma  valley  seems,  however,  to  belong  to  the  saow 

*^^^e  deep  crevice  filled  up  by  Lake  Balksl  would  thus  appear 
to  be  made  up  of  two  longitudinal  valleys  oonueoted  together  by 
the  pasnge  between  Olfcnou  and  Svyatol  Nos. 
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Mt  jmpulj  be  TM^oned  to  Siberia,  aHhiMuh  ]Mrti  of  ttie 
svorinee  of  Amat  and  th«  Hantime  PwvIdob 
™Sl  sitaated  on  It ;  thej  have  qntte  a  diilbrakt 

2JJp^^  diaxaeter,  ollmate  and  Tegetatton,  and  oagbt 
pl^tean.  properly  to  be  reekoned  to  tb.e  HanoliiuiBii  le- 
gion.  As  already  Mid,  we  have  to  the  oast  of  the 
TabkifioToi  border-ridge  the  lowra  termoe  of  the  hieh  pla- 
taan,  reaching  abont  2000  to  2S00  feet  in  TraiubaJkaUa  and 
extending  farther  to  tlie  aoothweat  thTongh  the  Gobi  to  East 
TWEMtan.  Hie  Boirthflaateni  edge  of  this  lower  temoe  is 
Mnged  by  a  maasiTe  border^ridge— the  Khingan — vhioh 
zwiiB  In  a  novtheaateriy  direction  from  the  Great  Wall  of 
CUna  to  the  soeroea  of  the  Konni-nla.  The  travetler  otobb- 
ingitfMnntbewflatishaxdlyflHnreof  itsexistenoe;  but  it 
has  a  very  steep  ilope  towards  the  east,  and  forms  a  most 
taqportaat  bovadaiiy  the  Hanehaijto  flo^^  which  doee 
■ot  extend  over  tae  platean.  The  ncnthem  {Mots  of  the 
Khingan  are  quite  unexplored,  the  most  noruierly  point 
that  has  been  TlBited  is  the  sooioes  of  the  QtA,  where  the 
Keeent writer  onMsed  ft  m  his  wayto  Uergefi;  and  we 
UTO  DO  dlxeet  data  tia  determining  wliere  it  is  croaaed  by 
tite  Amor.  Bat,  oensidering  the  straotare  of  the  oonntiy 
on  the  left  bank  of  the  Amnr,  it  ivpean  probable  that  this 
river  erowes  it  b^ov  Albaein  ^tetween  Ttrfbniina  and 
Kwoetaova,  iriure  It  makes  great  windings),  and  ttte  Zeya 
whrae  it  Is  Joined  1^  flie  Gilni,— tiie  upper  parts  of  the  Ze^a 
flowing  on  l^e  plateau,  while  the  Ud  fiows  at  its  base;  so 
that,  aa  shown  elsewhere  with  greater  detail,*  we  most 
admit  tke  CWiotsk  ooaat  mage  to  be  a  ecmtinuation  of  tiie 
Great  KUngan.  Hm  Stanovoi  range  was  dHwn  on  old 
maps  to  eoimeet  tbe  Okhotsk  nmge  witA  the  YablonoT<ri ; 
but  the  Jonmeys  of  the  great  Biberfan  expedition  have 
shown  that  in  reality  no  snch  range  exiBte,— the  npper 
tribotaries  of  t^  OUni  (tribotaty  of  the  Amor)  and  those 
€i  the  Konam  (basin  <tf  the  Lena)  ha^ng  their  soorcas  in 
eewmoD  manhee  on  the  platean. 

A  narrow  al]^ne  region  (40  to  SO  mflea),  ooosletlng  of  a 
serist  ot  ditnt  seoondary  ridges  parallel  to  the  border- 
ridge,  fringes  this  latter  on  Its  eastern  slope.  Two  sodh 
pUnwms  nuv  Iw  dSstdngnished,  otnresponding  on  a 
smaner  aeale  to  tiie  brit  of  alpine  tnteta  fringing  the 
platean  on  the  northwest.  The  reeemblanoe  is  farther 
maintained  1^  a  broad  belt  of  elevated  i^ains,  ranging  from 
1200  to  1700  fbet,  whloh  fallow  the  eastern  bozder  of  the 
platean.  The  eastern  Gobi,  the  oocaeionally  fertile  and 
oooasionally  sandy  plains  between  the  Nonni  and  the  ^m- 
■ari,  and  the  rich  plains  of  the  Bareya  and  SelintJa  in  the 
Amur  proTince  belong  totiiis  belt,  400  miles  in  breadth,  the 
•nrihoe  of  whioh  is  diversified  by  the  low  hills  of  the  Ilk- 
hari«Un,  the  Khnhifi,  and  the  Totao.  These  high  plains 
are  bcadered  on  the  aoatheast  by  a  pictnrsBqae  cl»in  of 
Boontalne  (the  Amnr  gorge  of  which  has  been  often 
d«s«ribed),— the  Bnrm  Mountains  (also  Little  Khingan). 
It  eEtends,  with  unaltered  charaoier,  from  Mookden  and 
Ohirin  (Kirin)  to  Ulban  Bay  in  the  Sea  of  Okhotsk  (doee 
by  the  Shantar  Islands),  its  peaks  covered  fhrm  top  to  bot- 
tom with  a  rich  fraest  vweffttion  rising  to  a  height  of  4600 
to  6000  fiiet.  A  lowland  beit  abont  200  milea  broad  runs  in 
the  Same  direction  ftttm  sonthwest  to  northeast  along  the 
outer  border  of  the  above  chain.  Tbe  lower  Amur  oooupies 
tbe  northern  part  of  tbis  broad  vidley.  miese  lowlands, 
eOTszed  with  nnmberiess  marshes  and  lakes,  seem  to  have 
emerged  from  the  sea  at  a  quite  recent  geological  period ; 
the  rivers  that  lacily  flow  over  their  satfaee  are  still  exca- 
vating their  valleys.  They  are  shot  off  from  the  Facifle  by 
an  alpine  belt  as  yet  but  imperfectly  known,  in  which  at 
least  two  amHate  high  chains  (the  Pribreahnyi  and  the  IV 
tar)  ean  hedfstlngalshed,— tiietr  contintiKUonB  probably  ap- 
pearing In  Saghalin  (Q.e.),  while  Kamchatka  contains  sev- 
eral chains,  the  orography  of  which  isalmost  quite  unknown. 
Dm  geology  of  ffiberia  is  still  bat  incompletely  known ; 
some  detached  regions  have  been  explored, 
Bsoiogr.  while  the  vast  intermediate  spaeee  remain  on- 
touched.  Viewed  broadly the  great  platean 
with  the  alpine  tractn  fringing  it  on  the  northwest  and 
soatheast  is  bnilt  up  ot  Palteoaolc  rocks.  On  the  Vltlm  and 
Selceaga  plateaos  Immense  tracts  are  oompoaed  exolnaively 
of  granite,  grenatlte,  and  syenite,  with  snboidinate  layers 
<tf  gneines,  which  very  often  are  mere  modifications,  more 
or  IsB  stratified,  of  the  granites  and  n'enites.  In  some  of 
the  ridges  that  run  over  the  anrfaoe  of  the  plateau  we  find 
a  variety  of  metamorphlo  slates,  with  snbordlnate  layers  of 
OTatamiie  limestones.  ExtenriTe  bods  of  lava  oeear  in 
some  pazts  of  the  plateau,  and  in  the  valleys  of  the  rivers 
layen  of  Tertiary  sands  with  petrified  wood  (OmresaoMa^ 
Jam  aleu^emm).  The  pUteaos  of  the  Vitlm  and  the  Seleaga 

I**  Ongiwhloal  eksteh  of  East  Siberia,'' «( Mpro. 
■  ForftiiffiCTd«tsdls,sastbe  desnlptfonsaf  t&sdlflbmt^ov- 
lMes  of  Hbsrla, 


ar«  oonred  with  erratic  bouMsn  buswght  bom  great  df» 
tanees  and  Aow  onmistskable  traces <rf glsciatton ;  andim- 
mense  lakes— smdU  in  comparison  with  their  former  sise-  ■ 
and  extensive  marshes  cover  large  areas.   Beirides  older 
metamorphio  dates  and  granites,  SUorian  ud  mosfe  pvoba- 
bly  DevonlMi  rocks  are  widely  spread  on  the  lovrar  uatean 
and  in  Uie  low  ch^ns  of  monntains  vrhiofa  rise  aoove  Its 
snrfitee.    Silver,  lead,  gidd,  and  iron  are  fonnd  in  these 
moantatns,  as  also  precious  stones.  Jurassie  d^oslta,  yield- 
ing many  species  m  fossil  insects  and  plants,  oooapy  sevMal 
large  deprenions.  They  are  all  of  ft^ah -water  origin  and 
were  deposited  in  great  lakes.   Like  the  Jnraasic  beds  ot 
Cbina  and  TuAestao,  they  OMstain  layets  <^  ooml.  The 
alpine  ttaeta  In  tbe  northwest  at  the  plateau  ue  bnilt  op  of 
granites,  syeBHee,  gneisses,  and  chiefly  of  metanuniUe 
slates,  tite  age  of  whioh  cannot  yet  be  piedssly  aaoartrawd 
(iMrentian,  and  possibly  also  Silnrian,  or  evwi  Oevonian). 
Talc  oohists,  and  espedally  ol^  slates,  both  faitenweted  with 
veins  ot  qnart^  have  alao  a  Tery  great  development  hsMb 
The  yinVial  and  i^addl  dq^ts  of  the  valleya  oontaln  a 
rieh  percentage  of  gold,  derived  from  the  toitntmtion  tbe 
elay  slates  and  tiieir  qiuurta  veins.   Oongkmiermtea,  bekng- 
ing  probaUy  to  the  Tertiary  pcoriod,  fill  sevoral  valleys. 
tTnmistakaUe  tneas  ^  i^aners  have  been  feand  in  West 
and  Emt  Sayan,  as  also  in  the  Olekma  and  Vltim  regions. 
In  tbe  Altai  the  monntidns  are  buiH  up  of  graaitsi, 
syenites  and  diorites  covered  with  metamoiphic  uates  be- 
longing to  t^e  IjHirentlan,  BUorfan,  Devoniui,  and  OsriKm- 
Iferoos  periods.  The  Juraasfe  strata  on  the  ontaklrts  are 
all  ftem-matsT  denosits  and  oontaln  eoal,  as  BHtan 
Siberia  and  (Aina.  THie  Ala-tan  am  of  nme  modem  origlni 
containing  extensive  Jursarie  beds,  no  longer  deposited  in 
depressions,  bat  ent6riim_  Into  the  structure  of  the  hllh, 
ne<de>vsted  plidnsoT  western  and  Eutem Siberia  have 
a nma varied  sfeHMtBTSb  OntheLenaand  theTsnlselwe 
find  mnrian,  Devmilan,  Oarttoniferoos,  and  Triassie  marins 
deposits,  covered  here  and  there  with  fkesh-water  JorasBle. 
Immense  tracts  on  Hxe  apper  Lraa  are  covered  with  hori- 
aontal  sheets  of  red  sandstone,  the  age  at  which  la  not  yet 
determined,  hvi  sesms  to  be  Devonnui ;  irtkHe  In  the  gof- 
emment  of  Irkutsk  large  areas  are  covered  with  Jursario 
coal-bearing  sandstones.   The  same  structure  is  found  on 
tiie  outskirts  of  the  Altai,  the  Chibonifemma  and  older  slatei 
having  depressions  cpveied  vrith  horisontal  strata  of  Jnisa- 
sic  coal-bearing  sanastones.  The  hilly  tracts  whldi  rise 
amidst  the  Eastern  Siberian  plains  on  tbe  Angara  and 
Yenisei  consist  also  of  granites,  syenites,  aad  dioritei 
covered  with  PaUeoioie  rocks  op  to  the  Ou-boniferons, while 
Jurassic  strata  are  found  In  the  ^lui  Monntains.  The 
broad  lowlands  of  Western  Siberia  are  covered  throuf^HHtt 
with  Post-Pliocene  deposits  which  conceal  the  older  rock^ 
— idiells  from  this  period  having  been  fonnd  as  far  south  ss 
Omsk  (56*'  N.  lat.).  The  lowlands  and  plains  of  EasbBm 
Siberia  exhibit  a  greater  variety  of  rtrnctore, — Carbon  Ifer- 
ous,  Triassie,  marine  Jurassic,  and  Chalk  deposits  being  met 
with  both  in  the  deeper  ravines  and  In  tbe  few  ridges  whioh 
wpeor  bcTOnd  00°  N.  lat.   J^lxtenslve  layers  of  fMh<water 
'Tertiary  have  been  (bond  in  depressions  of  the  platean,  in 
some  valleys  of  the  alpine  region,  and  in  the  plains  and 
lowlands. 

There  has  been  much  dlscnssion  as  to  the  extent  ot  the 
Naders  in  Kberia  during  the  Glacial  perio^— 
the  want  of  poli^  and  aeratehed  sumees  luEe 
those  of  Scandinavia  having  been  urged  as 
proof  that  they  oannot  have  been  oonsidenble. 
It  mast,neveruidess,be  hdd  that  the  high  platean  i 
tima  oorcrad  with  a  vast  ioe-sheet,  aad  uiat  In  the  alpine  re- 
giona  at  the  Altai,  Sftyan,  (Nekma,  and  Aldan  glaciers  had  a 
much  greater  extension  than  at  present,  deeo»iding  In  the 
valleys  to  at  least  a  level  of  SMtOO  feet  above  the  sea,  and  cover- 
ing thesubordinate  swellings  between  the  mountain  laoges. 
TUek  faHreraof  F0Bt-CHaelaldepo8ita,faidIeatlngacliniste 
somewhat  more  genial  than  the  present,  and  coataining 
numberiesi  remuns  of  extinct  mammals,  are  extenslTwy 
sprrad  both  In  valleys  throughout  the  lowlands  and  on  toe 
islands  of  the  Arctic  Ocean;  while  In  the  tondiasof  we 
north  well-preserved  carcanes  of  the  mammoth  and  rU- 
noeeros  axe  ocoarfonaUy  found  in  the  froaen  soil. 

TnMJCs  of  P^asollthic  man  have  not  m  yet  been  met  win 
in  Siberia ;  bnt  relics  of  the  Neolithic  period  are  exceed- 
ing nnmeroos.  One  may  almost  Bavthat  they  have  been 
fiHiiul  whsnver  th^  ware  locked  m,  emmUy  on  the 
banks  <a  the  nunheriess  bdEss  with  which  Sibtria  wM 
dotted  dnrtaig  the  Lacustrine  period  (see  below). 

Volcanic  formations,  so  fer  aa  is  known,  spiMff  ohieflT 
along  the  northwestern  border-ridge  of  the 
great  idatean.  IJsetlons  of  basaltic  lava  have 
been  fimnd  on  tiie  sonthem  skna  of  this  ridge,  wsm 
sztmdSig  om  wide  anas  on  tae  plaleaa  Itself 
on  a  stNteh  of  nun  than  000  mlle^— -namely,  in.  Bw 
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Burn  aboot  Zjik«  KoHoiol  and  in  the  valley  of  Tonbt 
(riw  Isknt),  in  ths  viouiltor  af  SBlenghtnak,  and  widely 
■innad  an  tba  Vitim  plataan  (rivua  Vitim  and  IWpa).  Ex- 
tonaive  of  trap  oorar  mote  than  1300  miles  akng  ibe 

ToB^oaka ;  they  appear  also  in  tiie  Moril  Mountains  on  the 
Yaaiaei,  whenee  my  aztend  towards  the  Axetfc  Ocean. 
BM^tte  laiaa  are  also  repotted  to  have  been  fiNind  in  the 
Aldan  mgton.  On  tiie  ^eifie  sli^  extinct  Toleanoea  (men- 
tieced  in  Cbinese  annals)  have  been  foond  in  ttie  nUrari- 
aUn  HlUs  to  tiie  oast  of  Mergefi. 

The  mineval  wealth  of  Siberia  is  oonsideraUe.  GoM^dnst 
tnamiA.     ^  fonnd  in  almost  all  the  alpine  r^ons  fringe 

init  the  gnat  plateau,  where  cl»y  slates,  talc 
slates,aikd  dioritic  shubea,  intenwoted  by  qaarts  veins, make 
np  the  bulk  of  tiie  moantalns.  Hie  ohlat  gojd-mining 
reciens  in  tbeae  tracta  are  the  Altai,  the  upper  (or  NUne- 
Ddinft)  and  the  lower  iar  Y«alseisk)  taigat,  and  tin  OMk- 
na  region.  Goldisfannd  on  tite  high  plateao  in  the  basin 
o£  the  upper  Vitim,  on  the  lower  ^wteaa  in  the  Neitohinrii 
diatricL  and  on  tlw  np|ier  triltutaries  of  the  Amur  (enie- 
ciaUy  the<Ndoi)  and  the  Z^a,  in  the  northeastomtlniiathm 
at  the  Nextdiinsk  Monnti^  It  has  been  dtMemrad  also 
in  ibft  Baxvfm  range,  and  in  Its  northeaat  oontiBnaUoD  In 
the  Amgnfi  region.  Aurifexooa  sands,  bnt  not  very  ritdi, 
have  becm  diseorered  in  the  feeders  of  hiike  Kbanna  aaA 
the  Suiflut  river,  asalsooa  thesnuUler  Islands  of  we  Oolf 
nt  IVter  the  Qroat.  Mlvev  and  lead  oiea  an  foond  In  the 
AHal  and  the  NartoUask  HonntalnB,  as  w«U  at  copper, 
dnnahar,  and  tin.  Xron<ores  are  known  at  several  plaeeB 
on  the  outskirts  of  the  ^pine  tiaets  (as  about  Irkutsk),  as 
well  as  In  tiie  Selenghinsk  region  and  in  the  Altai.  The 
d^ef  ironworks  <tt  tite  Vrala  an  sitoated  on  the  ttberian 
dope  (see  Ubal).  Goal  ooonii  In  nuOT  Jnnarie  ftesh-water 
hasina, — namely,  oo  the  ouMtlrts  of  the  Altai,  in  south 
Teniaeisk,  aboot  I^tak,  in  the  Mertebinsk  district,  at 
maiv  plaeea  in  the  llaritime  PiOTinoe,  and  on  the  island 
of  aagnalin.  Beds  of  excellent  graphite  have  been  Ibnnd  la 
tiw  VtaA  Alps  (Uount  Alibert)  and  In  the  Tnrakbaask  dis- 
trict. Boek-siUt  oeeuia  in  thinner  deposits  at  several  places 
an  tiie  Lena  and  in  Tiansbaikaliai,  and  nlfr^prinn  are 
nnaaerDus, — those  of  Dst-kut  on  the  Lena  and  of  Usolie 
near  Irkutsk  being  .the  diied  A  lasge  nnmber  of  lakes, 
eepeeiaUy  in  Tianafiaikalfa  and  in  Tomsk,  yield  salt.  Lastly, 
timm  tii«  Altai  region,  as  well  as  from  the  Nertehlnsk  Houn- 
taina,  pni^ons  stwea  sneh  as  Jasper,  malaohlte,  beryl, 
daA  quarto,  and  the  like,  are  expiated.  The  Ekateiinbiii^ 
■tflo»>peliahing  works  in  tiie  Dials  and  those  of  KolyTBll  In 
the  Altai  are  weU  known. 
The  ongn^hy  sketched  above  explains  the  great  devel- 

Cfsnent  of  the  river-eystemB  of  Siberta  and  the 
Slvan.        miifonnity  of  their  oourae.  The  three  chief 

rivers— the  Ob,  the  Yenisei,  and  the  Lena- 
take  their  rise  on  the  hiKb  plateau  or  in  the  alpine  regions 
flringiBg  it,  and,  after  deacendii^  from  the  platean  Mid 
jieselBg  the  alpine  r^ons,  flow  for  a  fow  ^ooaands  of 
mllea  over  the  high  plains  and  lowlands  before  they  r«aoh 
the  Arctic  Ocean.  The  three  smaller  rivets  of  northeastern 
SBMsia— the  Yana,  Indighirka,  and  Kolyma — have  ttie  same 
geswral  character,  their  courses  bein^  however,  binob 
ahortor,  as  in  these  latitodee  the  plateau  approaches  the 
Antic  Oeean.  The  Amur,  the  upper  tribntuies  of  which 
rise  In  ^  eastern  border-ridge  <a  the  high  plateau,  is  simi- 
lar. The  Sfailka  and  the  Argnfi,  which  form  it,  flow  fint 
towards  the  northesst,  ttoongh  the  bradings  of  the  lower 
tenaoe  of  the  great  idateau ;  fttnn  this  t^e  Amur  deseends, 
tvaveiaing  tdw  Oteat  Khtn^n  and  flowing  down  the  ter- 
raoes  of  the  eastern  slope  towards  Idie  ftciflo.  A  note- 
worthy feature  ftf  the  principal  KberUn  rivers  is  tiiat  eaeh 
ia  formed  i^tbeJnnetuHKtf  a  pair  of  great  rivers.  Exam- 
pica  are  the  Ob  and  the  Irtish,  the  Yeiidsei  uad  tlw  Angan 
(itself  a  double  river  fbrmed  by  the  Angara  and  the  Lower 
Tnnguaka),  the  Lena  and  the  Vitim,  the  Argnfi  and  the 
Shilka,  uniting  to  form  the  Amur,  which  in  its  turn  receives 
»  teibotary  as  iHge  as  ItselfL— Hie  Songari.  Owing  to  this 
ttnMA  cowporitlon  and  to  tue  drcumetance  that,  the  al^ne 
legions  mee  eroased.  their  oonne  lies  over  the  high  plains 
and  lowlands  sod  crosses  the  few  ridges  which  rue  above 
tbe  plains  (as,  for  example,  the  Yenisei  below  Yeniseisk), 

instead  of  followlnK  the  vsUs:^  between  theon, 
Watereom-  tiie>lv«is<tf  EUberiaoObrlnuneBBeadvant^KeB 
■unfosdon.  for  inland  navigation,  not  on^  In  the  line  of 

tiieir  main  direction  from  north  to  south  but 
al8oaetssslt,s.(b,ftunwesttoeas(.  It  Is  this  etrcnnHtanoe 
thnthaafooUltated  the  tnldbivarionsr  Siberia  by  Bovian 
Ooawhs  and  hnnten:  tuj  Dollewed  the  eonrsea  of  the 
dotdde  liven  in  their  advance  towards  the  east,  and  dis- 
eonrared  short  portages  which  permitted  them  to  transfer 
tbnir  faoati  fkom  the  ^stem  (tf  tiie  Ob  to  that  of  the  Yenisei, 
nod  ttm  tba  latter  to  that  of  tbe  Lena,  a  tributary  of  whiidi 
—tiw  Aldan— brought  them  close  to  the  Sea  of  Okhotsk. 


At  the  present  day  steamers  ply  from  Tynmefi,  at  the  foot 
of  tiie  urate,  to  Semipalatinsk  on  the  boiderof  the  Kirghls 
Btqq>e  and  to  Tomsk  Inthe  vary  heart  of  Siberia.  And  the 
time  is  not  iter  distant  when  the  Ob  and  the  Yenisei,  both 
traversing  tbe  high  pli^ns  ou  nearly  the  same  level  and 
separated  only  by  low  hilte,  will  be  connected  by  a  canal, 
tbos  penntttingsteamers  to  reaoh  Erasatqrarak  and  Irkutsk. 
As  the  popnI»ti<m  beoomes  denser  no  difflcnltr  should  be 
found  In  oonneoting  some  of  the  navigable  tributaries  of 
tbe  Yenisei  with  one  <rf  these  of  the  Lena,  for  thcT  flow 
within  a  diort  distance  from  one  another  on  the  high  pMn, 
and  Oossaek  boats  have  already  been  transported  from  the 
Yraisei  to  the  Lena.  An  nnintermpted  water  communica- 
tion will  then  have  been  eetablisned  from  Tyumefi  to 
Yakutsk,  Aldansk,  and  the  gold-mines  ofthe  Vitim.  Owing 
to  tbe  great  platean  separating  the  Lena  from  the  Amur, 
no  easy  water  eommnnlcation  can  be  eetablisbed  belwwui 
the  totter  and  other  Siberian  rivers.  The  tributaries  of  the 
Amur  (tbe  Shilka  with  its  affluent  the  Ingoda)  beotnna 
navigable  only  on  the  lower  terrace  of  the  plateau.  But 
the  tnnoh  of  the  Uda  to  the  east  of  Lake  Baikal  oflbrs  an 
eaCT  aeeeas  fbr  a  lallwqr  up  to  and  across  the  hi^  )^atean ; 
and  at  the  very  foot  of  its  esstum  bordwridge  lie  Tcbita, 
whence  boati  are  floated  down  (in  spring)  to  the  Pacific, 
wad  Nertchinak,  whence  steamers  may  ply  to  the  mouth  of 
the  Amor,  as  also  up  tiie  Snngari  to  Ohirin  and  up  the 
Usml  to  Xiake  Kbugka.  Unfortunately  all  the  xlveis  ate 
flroaen  for  muiy  months  every  year.  Evan  in  lower  latl- 
tndes  (52"  to  66**  N.)  they  are  Ice-bound  from  theb^nulng 
or  November  to  the  beginning  of  May> ;  while  In  66°  N.  lat. 
they  are  open  only  for  90  to  ISO  days,  and  only  tot  100  days 
<theTeai8d)or«ven70days(theLena)in70°N.lat.  During 
the  o(dd  winter  the  smaller  tributaries  flreeae  to  the  bottom, 
uid  about  Iflt  January  Lake  Baikal  becomes  covered  with  a 
solid  orust  of  ice  capable  of  bearing  files  of  loaded  sledges. 

TlieAief  rivers  (^SUieria  are  the  following:  (l)TheOli 
(Obi)  la  Amned  by  tbe  oonflueiiee  of  the  i»„„_-_. 
end  the  Katnfi  («»  miles),  both  of  which  rise 
In  the  Altai  Mountains ;  it  flows  northwest  and  riven, 
north  for  21S0  miles,  past  Bamaitt,  Tomsk,  and 
Naiyni)  *nd  enters  ^e  great  Ob  Bar  at  the  Arctic  Oeean. 
Ito  tributary  (2)  the  Irtish,  whiiA  jobs  it  In  e0°  N.  kit-  has 
an  even  greater  length  (SSSO  miles).  It  rises  in  the  high 
plateau,  under  the  name  of  Black  Irtish  (600  miles) ;  then, 
desoending  from  the  highlands,  it  enters  I^ke  Zalsan, 
whence  it  flows  north  and  northwest,  past  Semipalatindc, 
Omsk,  and  Tobolsk,  to  j<dn  the  Ob.  It  receives  a  great 
number  of  tributaries,  the  chief  bdngtbeTobot,  tbelshim, 
and  the  Tara.  Tyamefi  on  the  last-named  will  soon  be  con- 
nected by  rail  with  Perm  on  the  Kama,  Mid  Is  already  tbe 
bead  of  a  great  line  of  water  oommunicatioa ;  navigation  is 
also  opm  to  I^ke  Zalsan  and  for  a  considerable  dtstaooe  up 
the  Black  Irtish.  The  chief  tribatnrles  of  the  Ob  are  the 
Anoi  (100  miles),  Tcharysh  (SBO),  Tom  (450),  Toholym  (000), 
Ket  (240),  and  Soeva  (200),— all  for  the  most  part  navigable. 

(3)  Tbe  Yenisei  rises  on  tiie  high  plateau  in  northwestern 
Mongolia,  where  It  is  formed  by  the  oonfiuence  of  two  great 
rivers— the  Shlshkit  «id  the  Bet-khem— and  has  the  name 
of  TTln-khem.  After  desoending  the  high  plateau  on  the 
Chinese  frontier,  it  flows  north  and  enters  the  Arctic  Ocean 
In  a  de^  bay  situated  close  by  that  of  tiie  Ob.  The  area  of 
its  basin  is  estimated  at  1,880,000  fcuMO  miles.   It  receives 

(4)  the  Upper  Tunguaka  or  Angara  (1100  miles)  wbldi  itself 
luis  a  basin  of  0I1i,OOO  square  miles,  (6)  the  Fodkamennnyn 
Tnngudka,  and  (6)  tiie  Lower  Tnnguaka.  The  Angara, 
whose  tributaries  on  the  left  (Irknt,  Oka,  and  Uda)  are  eaeh 
large  rivers,  flows  from  Lake  Baikd  (40  miles  above 
Irkutsk)  and,  desiTibing  a  huge  bend  to  the  northeast,  Joins 
tbe  Yenisei  allttle  above  Yeniseisk.  (7)  The  Selenga,  which 
enters  Lake  Baikal  ft<om  the  east,  might  be  considered  as 
the  real  source  of  tbe  Angara.  It  Is  a  very  large  river  and 
rises  on  the  high  Mongolian  platean,  entering  Siberia  about 
Kiaehta.  Its  length  nu^  be  estimated  at  more  than  600 
milee:  it  leeelves  (8)  tbe  Uri  (outflow  of  Lake  Eoasogol), 
(9)  the  Orkhon,  (10)  the  "ndtlkoi  (300  miles).  (11)  the  Khilok 
(300),  (IS)  the  Uda  (130),  and  (IS),  the  Ctjida  (800).  Lake 
Baikal  has  two  other  considerable  feeders— the  Bargurin 
and  tbe  Upper  Angara.  (14)  The  Lena  Is  also  an  immense 
river,  bavftig  an  estimated  length  of  not  less  than  8000 
mUes.  It  rises  In  the  Baikal  Mountidns,  some  scores  of 
miles  from  the  lake,  and  flows  north  and  east  past  EIren8< 
Olekminsk,  and  Yakutsk.  Thence  it  turns  to  the  northweri 
and  enters  the  Arctic  Ocean,  forming  a  wide  delta.  It  re- 
oeives  several  large  tributaries— (16)  the  Vitim,  wbloh  has 
a  greater  length  (about  1400  miles)  than  ti»  Lena  above 
the  pointof  Jnnetton.  (16)  tha  (Hekma  (about  800),  (17)  tbe 
Aldan  (about  1800)— which  leedves  In  ito  turn  (18)  the 

1  The  Lena  at  Verkhtdensk  Is  navigable  Ibr  170  days,  at  YakutA 
forlBSdavB;  the  Yenisei  at  Krssnoyank  for  laodays:  seeAsaitfa 
of  the  Eastern  Siberian  Oeogrsphical  Socie^,  vs^  zU.  ig 
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Utohar  (350),  (19)  the  wd  (SO)  the  Amga— «nd  (Zl) 

the  Viloi  (about  1300).  (SS)  The  Taa  (about  7B0),  (23)  the 
Khataoga  (400),  (84)  the  Anabara  (970),  and  (SS)  the  Olenek 
(1300),  which  wter  the  Arctic  Ocean  to  the  west  of  the 
Lena,  and  (26)  the  Tana  (1000),  (27)  the  ludtghirka  (960), 
and  (28)  the  Kolyma  (1000)  to  the  east  of  It  are  also  eoDiId- 
erable  riven,  bat  small  in  comparison  with  the  former. 
(29)  The  Anadyr  enters  the  gait  of  the  aame  name  in  the 
Sea  of  Behring.  (30)  The  Okhota  (270)  and  (31)  the  Ud  (3S0) 
axe  relatively  small  streams  flowing  into  the  Se»  of  Okhotek. 
Of  the  riven  flowing  to  the  PaouBc  the  chief  is  (32)  tiie 
Amnr,  which  la  navigable  for  more  than  2400  miles  ttom  its 
entnnce  into  the  Tartar  Strait  (between  the  mainland  and 
the  island  of  Saghalia)  to  Sryetensk  on  the  Shilka,— boats 
being  floated  from  Tohita  on  the  Ingoda.  It  bean  the  name 
Amar  after  the  conflnenoe  of  (33)  the  Shilka  and  (34)  the 
Argnfi  (see  TBANBBAIKA.LIA}  at  Ust-Stryelka,  and  from  this 
pohit  flows  east  and  soatheast  until  its  Jonction  with  its 
great  tributary  the  Sangari ;  thence  it  flows  northeast  and 
north,  and  finally  (for  some  GO  miles)  east,  l>efore  entering 
the  Paciflc.  Its  length,  taking  the  Onon  for  its  soui-ce,  is 
about  2700  miles,  and  its  basin  Is  at  least  785,000  square 
miles  In  area,  but  has  diminished  recently,— the  watora  of 
the  Dalai-nor  no  longer  reaching  the  Argnft.  It  receives  a 
great  many  large  tributaries, — (35)  the  Zeya,  whose  afllnent 
(86)  the  Selin^a,  is  itself  a  considerable  river,  (37)  the 
Bureya,  (38)  the  Kur,  (39)  the  Oorin,  and  (40)  the  Im  from 
l^e  left;  while  ttom  the  right  it  reoeivea  (41)  the  Sangari 
mA  (42)  the  Usori,  whose  ^nent,  tb»  navigaUe  Sungatcha, 
briugi  the  Amur  into  steam  oommonloation  with  lAke 
Klumgka.  The  riven  flowing  Into  the  Sea  of  Japan  are 
mostly  short,  only  (43)  the  Sninin  being  worthy  of  particu- 
lar mention. 

NumberleM  lakes  oeenr  in  both  Eastern  and  Western 

Siberia.  There  are  wldaaxeas  Inflie  plaiiis  of 
Lakes.        Western  Siberia,  or  on  the  high  plateau  of 

Eastern  Siberia,  where  the  country  may  be  said 
to  be  still  passing  through  the  Lacustrine  period ;  but  the 
total  area  now  under  water  bean  but  a  trining  proportion 
to  the  Immense  extent  which  the  lakes  had  eren  at  a  yvt 
xeoent  pwiod,  when  Neolithic  man  already  inhabited 
Siberia.  All  the  valleys  and  depressions  bear  tracee  of  im- 
mense Post-Pliocene  lakes.  Even  within  historinil  times 
and  during  the  19th  oentury  the  desiccation  of  lakes  has 
•Hie  ca  at  a  tokj  tsflA  rate.'  The  ehitf  lake  is  Lake 
Baikal,  more  than  400  milys  long,  from  20  to  6S  broad,  and 
12,430  Bquue  miles  In  area.  Its  snr&oe  Is  1660  feet  above 
sea-level,  and  It  reaches  In  its  southwest  part  a  maximnm 
lepth  of  751  fathoms.  Another  great  l^e,  I<ake  Kcssogol, 
on  the  Ibngolian  frontier,  is  180  mUes  Umg  and  60  broad, 
6000  foet  above  the  sea.  The  large  Lake  of  Oron  on  the 
Vitim  has  not  yet  been  visited  by  geographen.  Vast  nom- 
ben  of  small  lakes  stud  the  VlUm  and  npper  Selenga  pla- 
teaus ;  the  lower  valley  of  the  latter  river  contains  the 
Goose  Lake  (Goslnoye).  In  the  basin  of  tho  Amur  are  Lake 
Khangka  (I69S  square  miles),  oonnected  with  the  TTsuri ; 
lAkes  Kada  and  Eizl,  by  which  the  lower  Amnr  once 
flowed  to  the  I^iflc ;  and  very  many  smaller  ones  on  the 
left  bank  of  the  lower  Amur.  Nnmereos  lakes  and  eztm- 
sive  marsh ea  cover  the  low  plains  of  Western  Siberia.:  the 
Baraba  steppe  is  dotted  with  lakee  and  ponds, — lAke  Tchany 
(130O  square  miles)  and  the  innnmeraole  smaller  lakes  that 
forround  it  being  but  trifling  remains  of  former  laousbine 
badns ;  while  at  the  junction  of  the  Irtish  and  Ob  Impass- 
able manbes  extend  for  many  thousands  of  square  miles. 
Several  alpine  lakes,  of  which  the  picturesque  Teletskoye 
may  be  specially  mentioned,  All  np  the  depressions  of  tiie 
Talleysofthe  Altai. 
The  ooast-line  of  Siberia  Is  very  extensive  both  on  the 

Arctic  Ocean  and  on  the  Paciflc.  The  former 
Coesis  and  ocean  Is  ice-bound  for  at  least  ten  months  out 
lil&nds.       of  twelve;  and,  though  navigation  along  its 

shores  has  been  proved  by  N'orden^Jdld  to  be 
possible,  it  is  exceedingly  donbtftil  whether  it  can  ever  be- 
come a  commercial  route  of  any  importance.  The  coast- 
line has  few  indentations,  the  fuilef  being  the  dooble  ha.y 
of  the  Ob  and  the  Tax,  separated  from  the  Sea  of  Kara  by 
an  elongated  peninsula  (Samoyede),  and  from  the  bay  of  the 
Yenisei  by  another.  The  Immense  peninsDia  of  Taimyr— 
a  barren  tundra  intersected  by  the  wild  Byrranga  Hflls— 
projects  in  Cape  Tcheluskln  as  &r  north  as  77<*  46'  N.  lat. 
The  bay  of  the  Yana,  east  of  the  delta  of  the  Lena,  is  a 
wide  indentation,  sheltered  on  the  north  by  tiie  isUmds  of 
Kew  Siberia.  The  bays  of  the  Kolyma,  the  Tchaon,  and 
Kolutchin  are  of  lltUe  importance.  The  group  of  four 
larger  and  several  smaller  idands  called  New  Siberia^  situ- 
ated off  the  month  of  the  Tana,  ate  occasionaU^  Tisttod  by 

I  See  YadrlntKli;  in  Asods  of  the  Bosslan  Oeogr.  800.,  I8M, 
Ho.ltrWinii«s). 


a  few  hunten,  as  Is  also  the  small  group  of  the  Baaxif 
IsUmds  opposite  the  mouth  of  the  Kolyma.  Kellett'a  o* 
Wraof^'s  Laud  is  stiU  quite  unknown.  The  Sfenilt  of 
Behrins  at  the  northeast  extremis  of  Siberia  and  the  8e» 
of  Behring  between  the  Umd  of  the  Tehuktchis  uid  Alaska, 
with  its  great  Oulf  of  Anadyr,  are  often  visited  hy  weml- 
hunters,  and  the  Commander  Islands  o£f  Kamchatka  are 
valuable  stations  for  this  pursuit.  The  Sea  of  Okhotsk, 
separated  from  tite  Faolfle  by  the  Kurile  Archipelago  and 
from  the  Sea  of  Japan  by  the  islands  of  Baghalin  and  TeaM>, 
la  notorious  as  one  of  the  worst  seas  of  the  world,  owing  to 
its  dense  fogs  and  Its  masses  of  floating  ice.  The  Shantar 
Islands  in  the  bay  of  the  Ud  are  worthy  of  notice  oaly  tor 
their  geolt^eal  interest.  The  double  bay  of  Ghljig»  and 
Po^insk,  as  well  as  that  of  Tani,  would  be  oseAil  as  har- 
bon  were  they  not  froaen  seven  or  eight  months  every  year 
and  covered  with  dense  fogs  in  summer.  The  northern 
part  of  the  Sea  of  Japan,  which  borden  the  shores  of  the 
Usuri  region,  has,  besides  the  smaller  Bays  of  01g»  and 
Vladimir,  the  beaatifttl  Oulf  of  Peter  t^e  Great,  on  which 
stands  Vladivostok,  the  chief  Bnasian  naval  station  on  the 
Pacific  (see  MjLBrma  Pbovimok).  Okhotsk  and  Ayan  on 
the  Sea  of  Okhotd,  Petropavlovsk  on  the  east  shore  of 
Kamchatka,  Nikolaievsk,  Konstsntlnovsk,  and  Vladivostok 
on  the  Sea  of  Japan,  and  Dai  and  Korsakovo  on  SiA.OHAi.iir 
iq.v.)  are  the  only  ports  of  Siberia. 

Altiiough  Siberia  is  nearly  all  Included  between  60°  and 
72°  N.  lat.,*  its  climate  is  extremely  severe, 
even  in  its  Bonthem  parts.  This  severity  Climate, 
arises  chiefly  tram  the  oiogn^iieal  straetoie: 
the  vast  plirtean  of  Central  Asia  prevents  the  moderating 
influence  of  the  sea  from  being  felt.  The  extensive  low- 
lands which  cover  more  than  one-half  of  its  area,  as  well  aa 
the  elevated^ains,  lie  exposed  to  the  influence  of  the  Aro- 
tio  Ooeaa.  Tha  wum  aonthwaat  winds  have  to  eraas  the 
elentod  i^ateau  of  Fu«ia  beftoe  reaching  the  Anl-OMplaii 
depnaioD,  uid  there  thvy  deposit  nearly  all  their  moist- 
ore.  And,  If  a  current  of  warmer  air  flows  from  the  west 
over  Siberia  (seveial  data,  soch  as  meteorotogioal  obaerva- 
tions  onHonntAllbertaiMlattheToBieBenBKminelntlie 
Oleikma  region  render  Its  existniee  Miost  probable  In  Fasfam 
Siberia),  it  only  makes  Its  infiuenoe  f^t  In  Uie  higher  parts 
of  tile  hilly  tracts,  by  raising  the  line  of  perpetual  snow  in 
Eastern  Siberia  to  tdie  annsnal  height  <tf  U^OOO  feet,*  tad 
by  elersHDg  by  a  few  degrees  the  tenmwrtuze  vipiacm  aitB- 
atod  in  the  alpine  regions  above  the  3000  or  4000  fbe*  leveL 
The  air,  after  being  refrigerated  on  the  plateaus  dnzfng 
the  winter,  drifts,  owing  to  its  greater  density,  down  upon 
the  lowlands;  hence  in  the  region  of  the  lower  Lena  we 
find  sa  neeedingly  low  tempenture  throughout  the  wia- 
ter,  and  at  Verkhoyansk,  In  67°  N.  lat.,  the  pole  of  oold  of 
the  eastern  hemisphere.*  Nevertheless  Siberia  eqjoys  a 
warm  summer;  owing  to  the  dryness  of  the  climiie,  the 
unclouded  sun  ftaUy  warms  ue  earth  daring  the  long 
sommer  days  in  those  hijh  latitudei,  mnd  gkrm  a  shnt 
period  of  warm  and  ev«i  hot  d^  in  the  iauwdfate 
neighborhood  of  the  pole  of  oold.  Tb«  Siberian  winter 
may  be  said  to  last  from  the  end  of  October  until  librch, 
and  It  is  exceedingly  severe.  As  early  as  November  mer-  - 
CU17  freesee  in  tibe  latitude  of  Irkutsk  (61°  to  BSt"  N.  lat.), 
whue  in  December,  January,  and  even  Febmary  it  re- 
mains frozen  Cor  weeks  together  in  soath  Siberia.  Fnats 
of  — 13°  to  — 16"  Fahr.  are  not  nnoommon  at  Kraanm- 
arsk,  Lrkutsk,  and  Nertohinsk;  even  in  the  warmer  sontS' 
em  regions  of  Western  Siberia  and  of  the  Amur  the  avei^ 
age  winter  temperature  is  respectively  2.4^  Fahr.  and 
— 10J8<^  ]  while  atYakntsk  and  Verkhoyansk  the  thermome- 
ter occasionally  fUls  as  low  ss  — 76*>  and  —85**  Fahr. 
Trees,  as  observed  by  Hlddendorfl',  become  tmaa  to  their 
very  heart,  and  the  axe,  which  becomes  ss  flragile  as  ^an, 
can  hatdly  make  any  impression  upon  them.  Biven  am 
ftoaen  to  we  bottom,  and  vrater  flowing  over  tiie  ice  adds 
new  l^en.  T^e  soil  freeses  many  fbet  deep  over  immflnss 
areas  even  In  sonthem  Siberia.  The  atmosphere  becomes 
laden  witii  frozen  vapon.  Han,  however,  succenfully  re* 
slsts  these  rigors,  provided  he  adopts  the  customary  cas> 

*  Only  the  narrow  fHnge  of  the  tnndraB  extends  beytmd  TO"  H. 
lat 

■  Althongh  rlBlDK  to  heights  ranging  from  0000  to  \MM  fceL  the 
mountain  peaks  St  Eastern  Stbena  do  not  reach  the  aitOw-lliM, 
which  is  found  only  on  the  Uunko-Sardyk  In  East  Ssyan.  above 
10.000  ftect.  Patches  of  perpetual  snow  occur  In  Sastem  Btbeila 
only  00  the  moantains  of  the  flu- north.  On  the  Altai  Hountains 
the  snow-line  Is  about  7000  feet 

*  The  avenge  tempenture  of  winter  (DeoMnber  to  Febraar^ 
St  Yakutak  Is  —40.2°  AJbr.,  at  Veikhoyansk  -ea.f.  At  the  ptdar 
tneteorolt«lcal  station  of  Bagaetyr,  In  the  delta  of  the  Lena  (n> 
2V  N.  lot.),  Oie  following  avenute  temperatures  were  observed  In 
1882  and  isn— Jannarir  —84  J*  Fahr,  (Febmary  —48^6^,  July  40.^ 

aj».  The  loweK  aversgO'  temperatun  of  a  day  Is  —tuf 
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teme  of  Siburta  (fewo  drew  of  ftir.  the  upper  of  which  hu 
the  bur  turned  ontBide),  and  this  all  the  more  as  the  bard* 
«6t  frosta  occar  only  when  an  abeolnte  stillnesa  of  the  air 
preraits.  More  dreaded  tiun  the  frosta  are  the  terrible 
Immi  w  now-rttwina,  which  ooear  in  early  Hpring  and  de- 

athouMnda  of  hoisea  and  cattle  that  have  been  grazing 
B  steppea  tlmmghoat  the  winter,  Althongfa  there  are 
Twy  heavy  fidla  of  enow  in  the  alpine  tractar— eapecially 
aboat  Lake  Bwkal— on  the  other  side,  in  the  ateppe  regions 
of  the  Altai  and  Transbaikalia  and  in  the  nel|h1iorhood  of 
KiacDoyarak,  the  amount  of  snow  is  so  small  that  travellers 
Bte  wheeled  vehlolea  and  cattle  can  find  food  in  the  stenws. 
firing  sets  In  with  remarkahle  rapidity  and  charm  at  the 
ead  of  April ;  bnt  in  the  aeoond  half  of  Hay  come  the  "  icy 
eaintB'  days,"  so  blighting  that  it  is  impoBsible  to  cultivate 
the  apple  or  pear.  After  this  short  period  of  Arost  and  snow 
xommer  comes  in  its  (tail  beauty ;  the  days  are  very  hot, 
and,  alAoagh  they  are  always  followed  by  cold  mghts, 
vegetation  advances  at  an  astonishing  rate.  Com  sown 
about  Yakutsk  in  the  end  of  May  is  ripe  in  the  end  of  Au- 
gust. Still,  at  many  placea  night  frosts  set  in  as  early  as 
the  second  half  of  July.  They  become  quite  common  in 
August  and  September.  NevertbelesB  September  is  mnch 
warmer  than  May,  and  October  than  April,  even  in  the 
most  oontinentel  parts  of  Siberia.  By  the  end  of  October 
the  rivers  b^n  to  freeae,  and  in  tiie  first  days  of  Novem- 
bar  tber  are  all  frozen ;  even  the  Amur  beoomes  a  highway 
for  sledges,  while  the  Baikal  is  Qsaally  frozen  before  the 
middle  m  January.  The  isotherms  are  exceedingly  inter- 
esting. That  of  32°  Fahr.  crosses  Western  Siberia  in  its 
middle  parts  and  Eastern  Siberia  in  its  southern  parts,  run- 
ning Uiroagh  Bogoalonk,  Tobolsk,  a  little  above  Omsk  and 
Tomsk,  close  by  Irinitak,  Tchita,  Ifertchinsk,  Blagovyes- 
chenak,  and  Konstantinovsk.  lie  Isotiterms  of  July  run 
as  follows:  That  of  68'*  Fahr.,  which  in  Europe  passes 
through  Cracow  and  Kaluga,  here  traverses  Omsk,  Eraenoy- 
aiBk,  and  Irkutsk,  whence  it  turns  north  to  Yakutsk,  and 
then  south  aedn  to  Vladivostok.  Even  tiie  mouths  of  the 
Ob,  Yenisei,  Lena,  and  Kolyma  in  TO"  N,  lat.  have  in  July 
an  avenge  temperature  of  40"  to  60°.  Quite  oontimrv  is 
the  course  of  the  January  isotherms.  Tlut  of  14°  Fahr., 
which  pasMS  in  Eorope  Hiiongh  UleUxng,  only  touohes  the 
soathern  part  of  Western  Siberia  in  the  Altai  Mountains. 
Hut  of  —40  Fahr.,  which  crosses  Nova  Zembla  in  Europe, 
passes  tiiroDgh  Tobolsk,  Tomsk,  Kraanoyarak,  and  Irkutsk, 
and  touches  46°  N.  lat.  at  Uraa,  tumiiw  north  in  the  Amur 
ngiOD  and  zoadiina  tim  Padmo  at  Niki^levaik,  The  iso* 
tbeim  of  — SSf*  Fur.,  which  touches  the  north  point  at 
Neva  Zambia,  passes  In  Siberia  through  Tumkhansk  and 
desoeoids  as  low  as  56°  N.  lat.  in  Transbaikalia,  whence  it 
turns  north  to  the  Arctlo  Oceau.  The  following  figures 
will  glTB  a  more  oon^lete  idea  of  the  climate: 
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The  flora  of  Siberia  presents  veir  great  local  varieties,  not 
onlyon  aooouutof  the  diversity  of  physical  c^ar- 
Hoia.  acteristics  through  this  wide  territory,  but  also 
in  oonsequenoeof  the  intraslon  of  new  species  In 
variooa  proportions  from  the  neighboring  tracts,  as  widely 
diifarant  aa  the  arctic  littoral,  the  dry  steppes  of  Central  Asia, 
sndfluwatmonsooaregtonsofthePacificIittoral.  Acom- 
^ete  deaeription  of  the  ftoiaof  Sibnia  would  have  to  treat 
of  (1)  the  hlj^  plateau ;  (S)  the  alpine  tracta— (a)  the  Altai 


and  (h)  East  S^an,  with  a  SQb>reffkm  to  the  ewfe  of  lAke 
Baikal ;  (3)  the  stei^  regions  of  Western  Siberia ;  (4)  the 
Ishim  and  Baraba  plains  of  the  same;  (6)  the  high  plains 
of  Eastern  Siberia,  with  the  sub-region  (6)  of  Minoainak ; 
(7)  the  Daurian  flora  of  the  lower  terrace  ta  the  plateau  in 
Transbaikalia;  (8)  the  Amor;  (9)  the  Usori  and  Pacific 
littoral  region ;  (10)  the  arctic  tundras,  which,  as  shown  by 
the  "Vera"  expedition,  may  be  subdivided  into  those  (a) 
west  of  Yenisei  and  (ft)  east  of  the  same  to  Behring  Stmit; 
and  (U)  Kamefaatka.  Each  of  these  has  diitiuet  ftstatea; 
neverthelesi,  if  the  basin  of  the  Amur  and  Eamdiatka  lie 
set  aside,  all  have  ao  much  in  common  that  the  *'  Siberian 
flora"  maybe  spoken  of  as  a  whole.  Siberia  is  situated 
for  the  most  part  in  the  great  domain  which  Orisebaoh  de- 
scribes as  the  "  forest  r^on  of  the  Eastern  continent.''  > 
The  northern  limit  of  this  region  must,  however,  be  drawn 
near  to  the  Arctlo  Ocwn.  (mly  a  narrow  strip,  60  to  200 
miles  wide  (becoming  broader  in  the  Taimyr  and  Samoyede 
peninsulas),  is  totally  devoid  of  tree  vegetation.  The  last 
trees,  it  is  true,  which  struggle  for  existence  on  the  edge 
of  the  tnndias  are  crippled  dwarih  and  almost  wlthoot 
bnmches ;  a  few  buds  each  summer  are  the  only  evidence 
that  life  has  not  IcA  their  ftozen  stems;  and  trees  a 
hondred  years  old  are  only  a  few  feet  loi^  and  a  few 
inches  thick,  concealed  ami&t  lichens.'  Some  200  species 
of  flowering  plants  are  still  found  in  the  tandra  region, — 
the  tVoaen  ground  and  the  want  of  humus  militating  more 
against  them  than  the  want  of  warmth.'  From  this  north- 
em  limit  to  the  Aral-Caspian  and  Mongolian  steppes  we 
have  all  over  Siberia  the  forest  region,  where,  however, 
forests  are  very  unequally  distributed,  covering  tmm  50  to 
99  per  cent,  oi  the  areas  of  the  separate  districts.  In  the 
hill  tracts  uid  the  marshy  dei^ession  of  the  Ob  they  are 
nnbroken,  except  by  the  bald  summits  of  the  loftier  jnoon- 
tains  (ffottiy) ;  they  have  the  aspect  of  agreeable  bosquets  in 
the  Baraba;  and  they  are  thinly  scattered  through  the 
southeastern  comer  of  Transbaikalia,  where  the  dryness 
of  the  Gobi  steppe  is  so  much  folt ;  while  immense  marshy 
plains  covered  irith  the  dwarf  birch  take  their  place  in  the 
north  as  the  tundras  are  approached.  Over  this  Immense 
area  the  trees  are  for  the  most  part  the  same  as  we  are 
fomiUar  irith  in  Europe.  The  larch  becomes  predominant 
and  presents  itself  in  two  new  species  {Larix  tHiriea  and 
L.  dahuriea).  The  fir  appears  In  the  Siberian  varieties 
IHeea  obovaia  and  P.  ayanmsu.  The  silver  fir  (Abia  fiMrico, 
F^nuM  PUiOa)  and  the  stone-pine  (P.  Ombra)  are  quite  com- 
mon ;  th^  reach  the  higher  sommita,  where  the  last-named 
beoomes  a  recumbent  species  (Omira  pumUa),  whUe  the 
lardi  and  the  silver  flr  also  acquire  a  tendency  to  spread 
their  aide  branches  instead  of  rising  in  height.  The  wil- 
low at  high  altitudes  grows  only  two  Inches  h^b,  bnt  still 
bean  a  few  leaves  and  ftUly  developed  flowers.  The  birch 
In  the  loftier  alpine  tracts  and  plateaus  -beoomes  a  shrub 
(firtala  Mono,  £.  frutieoaa),  or  In  Transbaikalia  assumea  a 
new  and  very  el^iant  aspect  with  a  dark  bark  (B.  daku- 
riot).  In  the  deeper  valleys  or  on  t^e  lowlands  of  Western 
Siberia  the  larches,  pines,  and  sUver  fln,  mixed  with 
birohes  and  aspens,  rwch  a  great  alas,  and  the  streams  are 
fringed  with  thickets  of  poplar  and  willow-  The  alpine 
rose  (Shtdodetidnm  dahurieim)  flourishes  in  large  masses  on 
the  higher  mountains ;  Jmmer,  Spiriea,  Sorlms,  the  pseudo- 
acacia  (Oaragma  liUriea  and  orfiereseea^  C  jmaia  m  soma 
of  the  higher  tracts),  various  Sotaeem—PotaaiOa  frMeotm 
and  CWOMosfor  ttnj,fora — ^the  cherry-plum  (iVanM  Padut), 
and  numy  other  shrubs  fill  np  the  spaces  between  the  trees. 
Berry*yielding  idants  are  fonnd  everywhere,  even  on  the 
0oUsy,  at  the  nj^ar  limit  of  tree  vegetation ;  m  tiie  loww 
groonds  they  are  an  arti<de  of  diet  to  the  hunter,  and  even 
to  the  agricultarist.  The  red  whortleberry  [VaeeAi^im 
VHit  {da»>},  the  bog  whortleberry  ( V.  aNtrinomm),  the  bil- 
berry  or  cowberry  ( F.  JfyrttOiM),  and  the  arctic  bramble 
{BvbuM  oroNctw)  extend  very  fas  northwards;  raspberriea 
and  red  and  black  currants  form  a  rich  under|p»wtli  in  the 
forests,  tiwet^er  with  the  Sibet  dUeoAa  in  Eastern  Siberia. 
The  oak,  the  lime,  the  maple,  disappear  to  the  east  of  the 
Urals,  to  reappear,  howeyer,  in  sew  varieties  on  the  east- 
ern slope  of  the  border-rUlge  of  the  great  plateaa  (timidly 

1  Aooordliur  to  Bugler's  VertwA  eitter  EiOaUskdaagtaeaeMchU  der 
Pfanmadt  KvSn),  we  should  have  in  aiberia~<(i)  the  arctic  re- 
gion ;  (&)  the  BuVaretlo  or  oonifer  r^on,  north  Siberian  pro- 
vinoe ;  (C)  the  Central-Asian  domain,— Altai  and  Daurian  hilly 
regions ;  and  (d)  the  east  Chlneae,  Intruding  into  the  basin  of  the 
Amur. 

s  Hlddendorff's  observations  on  v^table  and  animal  IIA  on 
the  borden  of  and  In  the  tundras— «o  attraclively  told  In  vol.  Iv. 
of  bli  SOfbiuche  iiefM— will  Ions  remain  olassical. 

>  H.  KJellmann  ( Vega  Exp.  vet.  laUageiter)  reckons  their  num- 
ber at  183;  124  species  were  found  by  HlddendortTon  the  Talmrr 
peninsula,  219  along  the  borden  of  the  fbrest  i^fioa  of  Olenek, 
and  844  species  within  the  forest  re^on  of  the  same ;  470speelas 
were  coUected  by  H.  Maaok  In  the  Tilnl  leglni. 
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pnietntiikg  west  for  aome  little  diituiM  up  Uie  Talleya  of 
the  Amur  and  t^e  Argnfi).*  There  we  hare  the  OiJc  (Q. 
moMfoUoa),  the  nuple  ( Jear  ginmta,  Hu.),  the  ash  (JVwriiim 
wwcfcaritM),  the  elm  (IThMU  Mnrioaa),  tite  haael  (Oarylii* 
JMsropfe|ifia),  and  Mrml  other  fionipMia  aeqwdntHioea. 
Fluther  east,  in  the  Amnr  rwlim,  ft  great  iramber  of  new 
medes  of  EDnnpean  treea,  and  even  new  genera,  inch  as 
«ie  eork-tive  ( PkeOadaidrvn  amtrmaU),  the  walnot  (Ju^mnt 
mtmekuriea),  the  aoaoia  (JfoofiUa  wtmrmtU),  tike  graoefkil 
olimber  Mmximmiena  ammnmtit,  the  Januwaa  SVodrnvMo, 
and  many  othem— all  nnknown  to  Siberia  pn^er— mi^ 
their  appeamtiee. 

The  greatest  Qniformlty  prevails  on  the  high  plateao, 
where  the  larch  predominiAea  over  all  other  species  of 
conUiBn  or  deeidnoui  trees ;  the  wide  and  men  nUeya — 
or  nth er  shallow  deprMrtoos— are  covered  with  Btttd*  mm 
and  B.frvtima  in  Ine  north  and  with  thick  glasses  (poor 
in  species)  in  Hs  sootiiem  and  drier  parts.  The  same 
Siberian  larch  covers  the  alpine  tracts  ftinging  the  plateau 
Ml  the  nwUi ;  bat  the  trae  assames  different  characters  in 
dereh^mient  aad  growth  aoeordiag  to  the  physical  ftatares 
of  the  region ;  and  the  fir,  the  stonfr-pine,  ue  aspen,  and 
the  birch  also  become  mixed  with  it;  in  the  narrow 
dieltered  valleys  the  forests  attida  their  taH  devekvnwnl 
la  the  drier  pMts,  oB  the  dopes  eomad  with  twd  or  with 
a  richer  soil,  the  Seotdi  flr  (Pimu  nfiimtrit)  makes  fti  ap- 
pearance. In  the  lupine  tracts  of  tiie  north  the  nanowness 
of  tlie  valleys  (jMdt)  and  tiie  steep  stony  slopes  covered 
iritii  dAtris,  on  which  only  lichens  and  messes  can  grow, 
make  eadi  green  plot  of  grass  {evea  If  It  be  only  of  Cbrec) 
valvaUe  to  the  goid-di^eis  and  hunters.  Vat  days  con- 
seoQtively  the  horse  of  ^e  explorer  can  get  no  other  food 
than  the  dwarf  birch.  Bat  even  in  these  districts  the 
botanist  and  geographer  can  easily  distinguish  between  the 
idhsrtlctftha  Altai  Htd  the  «a^  diflbreDt  parts  of  East- 
ern Siberia.  The  tower  plataau  ezhlblti,  of  eourse,  new 
ofaaiBcterlstias.  Xta  open  spaces  are  lovely  prairies,  on 
which  the  Daurian  flora  ai^ean  in  its  fbll  beauty.  In 
nringthe  tasveller  crosses  a  setf  of  grass  fimn  which  the 
Mxrars  of  the  pceony,  aoaalte,  Orehu,  CbralUo,  AsMMHrM, 
and  tiie  like  rise  to  a  height  of  4  or  5  feet  As  the  Gobi 
desert  is  approached  the  forests  disappear,  the  ground  be- 
comes chiefly  covered  witii  dry  Cfnimmm,  and  flhisotaeaw 
make  their  appearance  on  a  gravelly  clay  impr^r°*tod 
with  salt.  The  high  plains  of  the  west  slope  of  the  plateau 
are  also  covered  with  rich  piairiea  diveosified  with  woods. 
Nearly  all  the  species  of  these  prairies  are  common  also 
to  Europe  (pnonies,  hemerocatlis,  asters,  pinks,  gentians, 
violets,  (^ipir^editm,  AqitUma,  ZMpMaHua,  aconites,  irises, 
and  80  on) ;  but  here  the  pumts  attain  a  much  larger  size, 
—so  large  Indeed  that  a  man  standing  erect  is  eoneealed  by 
the  grnwcH  The  flom  of  Minurinsk— the  Italy  of  EUberia 
— is  well  known ;  Uie  prairies  on  the  Ishim  and  of  tiie 
Bazaba  (see  Tomsk)  are  adorned  with  tlie  same  rich  vege- 
tatloB,  so  vividly  described  by  Middendorff  and  Finsch. 
Fartiieruorth  we  again  reaeh  the  domain  of  forests;  bat 
these  once  more  prflsent  new  characteristics.  They  are  Che 
wrsMBi  of  Western  Siberia,  Into  which  the  hunter  does  not 
venture  to  penetrate  £sr  firom  his  village,— immense  tracts 
covered  wltii  thickets  of  trees  closely  packed  and  therefore 
poor  in  aspect,  and  often  rising  from  a  treacherous  carpet 
of  thickly  woven  grass  which  conceals  deep  marshes 
(ytway),  where  even  the  beu  has  to  tread  circumspectly. 
The  prairies  of  the  middle  Amnr  and  the  rich  plains  of 
the  Setimja  and  Zeya,  where  Busslan  Baskolnlks  are  so 
soocessfkil  as  agrlcQltorLste,  belong  to  Manchuria. 

nie  buna  of  Siberia  is  closely  akin  to  that  of  eoitial 
Europe ;  and  the  Ural  Mountains,  although  the 
Fauna.  habitat  of  a  few  species  which  warrant  the 
naturalist  in  r^araing  the  south  Urals  sa  a 
sepaimto  region,  are  not  so  important  a  boundary  loologi- 
cally  as  they  are  botaaioally.  As  in  Enxopsan  Bnssia,  so 
in  Siberia,  tiiree  great  aonea— the  arctic,  the  boreal,  and 
the  middle — may  be  distinguished ;  and  theee,  according  to 
M.  Syevertaoff,'  may  be  subdivided  into  several  Bub-regtons. 
The  arctic  (hyperboreal)  «one  has  the  same  characters  as 
thetnudnoonesof  Snn^oan  BuHia.  TlMhoiaal(eimim- 
boteal)  zone,  wUdi  eorreRNmds  to  the  forest  region  of 
Buasia,  embraoes  Western  Siberia,  with  the  exception  of 
the  Urals  and  the  southern  steppee,  and  a  notable  part  of 
EMtem  Siberia.— TranAaikaUa  and  the  hilly  toaets  to  the 
north  irf  tt  being  dlitlngnidied  as  a  separate  "  Eastern 
Siberian "  sab^reglon.  The  middle  sone,  extending  from 

1  Kowhere,  perhaps^  the  change  better  aeen  than  on  eroeslng 
the  Oreat  Khingan.  The  cbange  in  Uie  flora  wluiesaed  by  tbe 
present  writer  on  his  way  ftom  Trambalkalla  to  Mergen  was 
really  astrnilshlng. 

a  » HorlsDDtat  DlMribotton  of  Animals."  In  the  Bulletin 
^RMtfa)  of  the  Soele^  of  PHoidB  of  Hatuial  Seienee.  vol.  vUl., 


south  Bnssia  to  south  Siberia,  has  two  separate  snb-regitm^ 
— the  Ural-Baraba  and  the  Daurian.  The  ame  of  the 
st^es  extends  from  the  Oupian  Sea  through  Central  Asia, 
only  touching  Werteni  Slbwia  and  tbe  n^hborhood  ef 
the  Gobi  in  T^aashalkalia.  Finally,  the  Amur  legion 
shares  the  charaoteristias  of  the  north  Ohineae  fiuina.  On 
the  whole,  we  mi^  say  that  the  arctic  and  boreal  fhiinas 
of  Europe  extoid  over  Siberia,  with  a  taw  addititmal 
species  in  the  Un^  and  Banfaa  region,--a  number  (tf  new 
species  also  mearing  in  Eastern  Slboia,  some  spreading 
sJong  the  high  plateao  and  others  ^ong  the  lower  plateau 
from  the  steppes  ot  the  Gobi.  The  antic  fhnna  Is  very 
poor.  According  to  Mordqvist,*  it  numbers  but  twen^- 
nine  spedee  of  mammals,  of  which  seven  are  marine  and 
only  seventeen  or  eighteen  may  be  safely  considered  as 
living  beyond  the  foreat  limit.  Of  these,  ualn,  four  ai» 
charaotenstio  i>£  the  land  of  the  Tehnktchia.  Tbe  wild 
reindeer,  the  arctic  dog  (Oskm  lagupui),  the  fox,  the  haxc^ 
the  wol^  tiie  lemming  (Mt/tdst  gkmti§),  the  collar-lenuaiac 
{Omiaibu  «smpM(w),  and  two  vedss  <tf  voles  (^nrfseto)  am 
the  sMst  common  on  land.  The  avlhnnn  Is  verr  rich  in 
migratory  water  and  manh  fowl  ( 0r«IIalor«i  wid  jMlaiaras), 
which  come  to  breed  in  the  coast  region ;  but  only  flvs 
land  birds— Che  ptecmigan  {Lagapm  t^timu),  the  snow- 
bunting,  the  ImbHidie  fUem,  the  snow-owl,  and  the  irnvm 
—an  permaneBt  Inhabitants  of  tte  rsglsn.  The  bmcal 
fauna  is  of  course  mnoh  richer;  but  here  also  the  gnat 
bulk  of  species,  both  of  mammals  and  birds,  are  common  to 
Europe  and  Asia.  The  bssir.  the  badger,  tihe  wolverene,  the 
pole-cat,  flie  emtne,  tin  common  weasel,  the  ottw,  tha 
wolf,  the  fine,  the  lynx,  the  md^the  hedgehog,  the  com- 
mon ahrew.  the  water«shrew,  and  the  lesser  shrew  (Sarsc 
VHlffsrii,  fodimu,  and  pwrnmiu),  of  bats  the  long-eared,  and 
fear  species  of  Ve^p^rmo  (F.  dusiwalsai,  aallersri.  tsnalii^ 
and  sijsftMiwMi),  the  flying  and  the  striped  squtrrel  (fhaust 
•(riatet),  tiie  brown,  common,  field,  and  narveat  moose 
(JfM  dsMoaanse,  nasffsfas,  ayhariswi^  sfrarwM,  and  siiwstiii), 
fonr  voles  (^rvioela  mtpkihitu,  nftiiamm,  ratiba,  and  adtis 
looolor),  the  beavOT,  the  variable  hare,  the  wild  boar,  tiie 
roebuck,  the  stag,  tiie  reindeer,  the  eOk,— all  oonunon  alike 
to  Europe  and  to  Siberia,— and  the  Pkoem  mndnta  of  I^ke 
Baikal;  while  the  bear,  the  musk-deer  (MttOrna  ««seU- 
fertu),  the  ermine  and  the  sable,  tbe  ground  squirrel 
(£!psnaopjUhu  mrmaui),  Arvieota  atseamt,  and  Lagmift 
kimrioraNH,  also  spread  over  Siberia,  may  be  considerad  as 
belonging  to  tiie  aiotic  fimna.  In  addition  to  the  above  we 
find  in  Eastern  Siberia  JTaftafa  alptso,  Cbata  afpisat,  tbe 
rable  uitelope  (j^eosrw  MMrteu),  several  species  of  moose 
(JfM  gngaUm,  aoonomu,  and  aazoMas),  two  voles  {Arvieola 
masstet  and  wuusnUu),  Sjfpkxmu  amiilax,  and  the  alpine 
Lagemigt,  which  penetrate  from  tbe  Central  Asian  plateaas; 
while  the  tiger  makes  Incuisious  not  only  in  the  Amor  re- 
gion but  occasionally  as  for  as  Lake  Baikal.  In  all,  of 
fifty-seven  species  of  Siberian  mammals  forty -one  are  com- 
mon ^ao  to  Europe,  twenty-seven  common  to  the  arctio 
region,  and  only  sixteen  special  to  Asia.  On  the  lower 
terrace  of  the  gieat  plateau  we  find  an  admixture  of  Mon- 
golian speciea,  such  as  Cbait  florsae,  FAit  stoaal,  ffpenaopktias 
danruMt,  the  jerboa  {Dipv»  jaeubu),  two  hamsters  (CrieehtM 
mngarHa  and  jWwtewttu),  three  new  voles  {Arvieolm),  the 
ToUI  hare,  the  Ogotona  hare  {Lagam^  o|rotoia),  .^Jpwwras 
arf/dU,  AfOUop*  gvUurom,  and  EimM  AesMoatM  (iwUlaj); 
while  the  number  of  species  common  to  Asia  and  Enropft 
diminishes  notably.  The  same  is  true  with  respect  to 
birds.  "So  less  than  285  species  have  been  observed  in 
Siberia,  but  of  theoe  forty-flve  only  are  absent  from 
Europe.  In  southeast  Siberia  we  find  Anrty-three  nev 
species  belonging  to  the  north  Manchurian  or  Amur  founa  ; 
and  in  southeast  Transbaikalia,  on  the  borders  of  the  Qou 
steppe,  only  103  species  were  found  by  Badde,  among  which 
the  most  numeroos  are  mimtoiy  birds  and  tbe  birds  of 
prey  which  pursue  than,  llw  rivers  and  lakes  i^ffiberin 
abound  in  fiui ;  but  little  is  known  of  their  relations  with 
the  species  of  neighboring  regions.* 

The  insect  fauna  is  very  similar  to  that  of  Bnssia ;  but  a, 
fow  genera,  as  the  Taagria,  do  not  penetrate  into  tbe  st^pe 
region  of  Western  Siberia,  while  the  tropical  Cbfwqwss— > 
i\^rWa,  and  iMffmria  an  found  only  In  aontheastem 
TnnsbsJkalia,  or  are  oonflned  to  tbe  southern  Amur.  On 
the  other  aide,  several  American  genera  {(M^uUaon,  Opkrf* 
tuu$)  extend  into  the  northeastern  part*  at  Siberia.*  Aa 
in  all  aacoltivated  eonntrles,  the  fttrests  and  prairies  of 
Siberia  beeome  almost  uninhabitable  in  summer  on  account 
of  the  mosquitoes.   Eastern  Siberia  suffois  less  from  this 

■  "Anteokslngar  och  etodier,"  etc.,  in  Vega  Ew.  VisL  iiolL. 
vol.  II. 

*  Caekanowskl  (AmiNa  aa>.  Qtog.  8oe.,  l«n)  baa  deaeiibed  tAj 
species  ftom  tbe  basin  of  tbe  Amur;  be  cotkaSders  that  them 
eoostttote  Ohlv  twotiiirds  of  die  spedes  InhsbUlag  that  basin. 

■  fldirn&,  At<(m  Wid  ArseMsve^ 
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{tafoe  than  the  nuualiy  Bukba ;  bat  od  the  Amar  Mtd  the 
Soi^  1«8*  gnUi  b«eome  u  nnsnpportable  pUgae,  and 
tamUen  who  Jusn  had  ezparlraea  of  the  ntoaqoltMa  of 
tha  tn^iea  nadily  admit  that  titer  Tleld  to  thoas  (tf 
abariL  BaraingthapraiMMia  the  only  «KpadlMit  for  d«> 
■bvytac  then,  and  is  freely  resorted  to,  with  the  resolt 
diat  the  fmat  ia  flreqaentlj  aet  oo  Are. 

In  MaUnaea  Siberia  la  nuteh  richer  thm  had  been  aap- 
poaed.  Tte  dredglngs  of  tb»  "Vega"  expedition  In  tiia 
Antlo  Oeaan  dlaoloeed  an  anexpecAed  wwtii  of  marina 
Ahum,  and  thaaeof  L.  SehrenA  in  the  north  of  Uie  Japaa- 
•aa  8ea  have  led  to  the  dtaoov«rj  of  no  fever  than  296 
■pedaa  (Oartenmoda,  Biaehlopoda,  and  Oonohifan).  Bt«d 
in  I^e  Baikal  1^,  Dybowni  and  Dr.  OodtewaU  have 
dlaeoraed  no  fewer  than  nln^-three  btcoIm  of  Qam- 
mridaa  and  twent^-flve  of  GmteropodaA  The  Sea  of 
OkbolA  is  van  hrtereatlng  in  thia  reipeofc  owing  to  Iti 
laealraaeiea»Dd  the  gannal  oompodtkm  of  Hi  frnna  (70 
■peelea  of  Moaaioa  awtSl  of OaatBropoda).  ThehndMol- 
Uam,  notwtthatandiog  tiie  nnfliTorable  eondttlaas  of 
climate,  nnmber  abont  sarentv  qtecIea,~Siberin  lit  tlUa  re* 
qwct  that  being  not  Au-  behind  north  Europe. 

The  nbarian  ftnan  is  Terr  aneqaaUr  dfaferibated.  The 
sIpfaH  tmeli  of  EMtam  Slbnla  ud  the  vrmm*  of  IMiolak 
an  from  the  aoologisfs  p<dnt  of  view  enceedlnglr  poor, 
ewli^  to  the  want  of  gram  and  ot  a  moaldy  solt.  It  u  on 
the  ^atean,  and  eapectaUy  on  the  lower  phttaM^  as  well  aa 
OB  the  pl>bU|  whsie  the  gnriag  grondB  bemna 
amserous,  thw  Mie  ihinw  anMus  in  Its  ftiU  ritAnwa. 
Xoeh  raniUns  to  be  done  in  the  mj  of  hiTestlgatlng  the 
distribntion  of  animals  over  Siberia  with  reference  to  the 

ejiiaal  oondltiona  of  Ita  dlfibvent  parts.  Althoogfa  dlflbr- 
I  UtUe  ftom  the  Earopean,  the  Ihuna  of  Siberia  pnaswiea 
gnat  Interest  for  tiM  loolc^riBt  and  geogn^ihw.  The  In- 
erosie  of  many  ulniala  In  slse  (beooming  twloe  aa  larga  aa 
in  Entope) ;  the  appearance  of  white  varietica  among  Both 
mmmale  and  mat,  and  thehr  great  prevalenoe  among 
JamwHestad  animals  (Taint  horses);  the  migrations  of 
Uids  and  mammals  otw  immense  r^ons,  from  the 
Oontral  Asian  steppes  to  the  arctic  ooast,  performed  not 
only  in  eonneetion  with  tho  osnal  rotation  of  seasons  bat 
also  as  a  reaaH  of  occasional  climacteric  conditions  which 
are  not  yet  ftally  known  ie.g.,  the  occasional  migration  of 
tboosanda  and  thonaanda  of  roebuck  from  Uaaehoria 
lemss  the  Amnr  to  the  left  bank  of  the  river,  or  tlia 
nigratlon  of  reindeer  so  mUl  related  Wrangel) ;  the 
rariooe  coloration  of  many  animals  aoeorditw  to  the  oom- 
poiition  of  the  forests  they  inhabit  (Hie  sable  and  the 
sorrel  an  well-known  instances) ;  the  mlxtore  of  north- 
on  and  aoothem  fonnas  in  iht  Amnr  region  and  the  re* 
aiaAaUe  oonasqaeoces  of  that  mixtare  in  the  straggle  for 
existence ;— all  these  render  the  stndy  of  the  Siberian 
bau  most  attractive.  Finally,  the  laws  of  distribntion 
of  anlmt^  orer  Mberla  cannot  be  made  oat  nntll  the  oluuiBes 
nndergone  by  its  sarfoee  dnrbig  the  Glacial  and  lAOOitme 
MriodB  are  wril  estsUldied  and  the  Post-Tertiary  foana  is 
Mtsr  known.  The  remarkable  finds  of  Qnatemuy  mam- 
mals about  Omsk  and  their  Importanoa  for  tiie  history  of  the 
Amds  are  bat  a  hint  of  what  may  be  expected  in  tiUs  Held. 
The  great  bulk  of  the  popolaMon  are  BosiiaiiB,  whose 
nnmbear  has  tnoreaaed  with  great  rapidi^ 
dnring  tiie  19Ui  century ;  although  not  exoeed- 
iag  1W,000  in  1709  and  600,000  a  century  later, 
they  now  (1S87}  nombor  m«n  than  3,000,001^  and  not  for 
from  4,000,000  if  tte  eastern  atopes  at  the  Urab  an 
ndumed  to  Siberia.  At  the  aame  mne  the  entire  Indlgen- 
SMpiValatiiHi  does  not  exceed  700,000,  If  the  Klrghlaesof 
SuBipBlatlBik  are  reckoned  to  Turkestan,  and  many  in- 

 ,         digenei  an  ruldly  dying  out.  The  Boaslans, 

SSS^  isning  from  the  mlddtoUrali^hm  tnweUed 
So;*  as  a  broad  stream  through  leatti  ffiberia,  aead- 
lug  lateral  branches  to  the  Altai,  to  tho  Hi  rtrer 
la  Tnrkestan,  and  to  Klnashuk,  as  well  as  down  the  ehlef 
rireia  which  flow  to  the  Arctic  Ocean,  the  banks  of  which 
■testodded  witli  vUlagea  15  to  SO  mllea  apart.  As  Lake 
BUkal  is  approaAed  the  stream  of  Binrian  inunigratlon 
heeooKS  nsRower,  oecnpytng  nUy  the  valley  of  the  Angara, 
with  a  series  of  vUlages  up  tho  Irkut ;  bnt  it  widens  sgaln 
it  TmasbaikaUiL  sendlnic  latwal  bnoches  op  the  Srienga 
aad  te  tHhatarisi.  It  AUowt  the  eonirpa  of  the  Amur, 
igilnin  asuBBSBslon  of  Tillagas  soma  SO  miles  apart,  and 
can  be  tneed  up  tiie  ITsari  to  Lake  Ehaogka  and  Vladl- 
Tostok,  with  so  extension  ot  villages  on  the  plains  be- 
tween the  Zeya  and  the  Selimja.  Small  Bsssum  settle- 
BMiti  ako  ooeur  on  n  tem  baiys  of  the  North  Faolfla  and 
be  Baa  of  Okhctik,  aa  well  as  on  Sai^alln  (see  Saohauk). 
The  ffwIaiH  hwe  tbna  oenvlad  all  the  beat  agrienltml 
tnctshi  Wfstani  nod  Butem  Siberia. 

1  Mtm,darjmi.daacdeaLI'l»A.,v<A.TxSL,im. 


Pnpola- 

UOD. 


rapidly  being  "t^^ 


As  to  the  indigenous  races,  the  Ugrian  stocks  whioh  oo- 
cnpy  the  northwsst  of  Siberia  an  npreaantad  _ 
by  01)  the  Vogpls  (aboM  6400),  on  the  eaatem  ,^^SS^ 
slopesof  the  Urals,  in  PMm  and  IMiolsk,  ex- 
teiMllng  partly  over  the  western  slope;  th^  closely 
semble  the  Ostiaks,  in  some  foatures  i^qtroxlniatlng  the 
Mongol  race,  and  speak  the  same  language;  (8)  tho 
OeriAKS  (ff.v.) ;  and  (3)  the  Samoysbh  (q.v.), 

Sorvivau  of  Turkish  stocks,  once  much  mon  nnmeroni^ 
an  spread  all  over  south  Siberia  as  for  as  I«ke 
Baikal.  Their  traritories 
occupied  by  P"—*^"",  and  their  -  aettlementa 
an  cut  in  two  by  the  Baasbm  stxeam,— tiie  Baraha  IMaM 
and  the  Yakuts  being  to  the  north  of  1^  and  the  others 
having  been  driven  back  to  the  hUly  traota.  According 
to  U.  Badloir,*  they  are  as  follows :  (1)  the  v^rm^mmtu  in 
the  Yeniseisk  and  Irkutsk  spurs  of  the  Smn  Mmintalna  ' 
(about  800);  (8)  the  Abakan  Tatws  (i£o«t  lOfiBO),— 
dilTui  from  the  Irtish,  they  occupied  the  Abakan  stej^pes  ' 
after  the  emigration  ai  the  Eabnucks;  (S)  those  (rf  tho 
Tohdym  scattered  amidst  Bnmlans  (500) ;  (4)  the  Tatars 
of  Ike  north  uid  northeast  Altai,  in  all  idiont  8(^000;— (a) 
the  Kunandintsy,  (ft)  the  Lebed  Tatars,  («)  the  tdm*  or 
fbrart  TMaiB,  (d)  the  SborghintMs;  (6)  those  of  the  Altai 
proper,— <•)  Altaians  {IIJSSO),  (ft)  Dvoedantsy  (8000),  who 
antll  1865 paid  tribute  to  both  Bussla  and  China,  and  (e)  the 
Tslevtsa  (6800),  mostly  Bnsslfled;  (6)  the  Soyotm  and 
UnwDkhea  of  But  Si^an,  of  whom  a  fow  ftmilles  are  in  8i> 
bsflnn  territory ;  (7)  the  Buaba  Thtan  (4660),  mosHy  Mvea 
northwards  to  the  forest  and  marsh  r^oo ;  (8)  the  Irtish 
and  Tobolsk  Tatars  (some  7000  to  10,000  on  the  Tara  and 
10,700  In  the  Tobolsk  distriot).  In  aU  they  nnmber  aboat 
7^100^  to  whom  should  be  added  a  nnmber  of  Kir^kiafrom 
Tnrkestan.  The  great  Turkish  stock  at  the  Yakuts  (see 
YAEnrsK)  In  the  basin  of  the  Lena  nnmbess  about  S00^< 
000.  Most  of  these  Turkish  stocks  live  by  cattte>breedlng 
and  some  by  agricultun^  and  an  a  most  laborioos  and 
honest  jtopalstion. 

The  Mongols  (about 360,000)  extend  into  Western  Hberia 
from  the  hig&  plateau,— oeariy  80,000  Kal- 
mucks living  in  uie  eastern  Altai.  In  fimtem  Hongok. 
Siberia  the  Bnriats  occupy  the  Selenga  and 
Uda,  parts  of  Nertohinsk,  and  the  steppes  betwoMi  Irinitdc 
wnd  the  upper  Lena,  as  ^so  the  Baikal  Hoantalns  and  the 
island  of  Orkhoa;  they  support  themnelree  chiefly  by 
stock>lneedinK,  bat  some  oi  them,  especially  in  Irknt^ 
an  agricalturists  (see  TBAifsiAiKALiA).  On  the  left  of  the 
Amur  Aen  an  about  lO^lOO  CSiinese  and  Manohurians 
about  the  mouth  of  the  Zeya,  and  nearly  3000  Ooreana  on 
the  Faolfle  coast  The  Tongnses,  although  few  in  numbers 
(60,000),  occupy  aa  th^  banting-gnunas  aa  immense  re- 
gion on  the  high  plateau  and  Iti  slopes  to  the  Aifinr,  bat 
their  limits  are  yearly  becoming  more  and  mora  oircum- 
soribed  both  by  Btmian  gold-diggers  and  by  Yakut  settlers. 

Finally,  in  tiie  northeast  we  find  a  group  of  stocks  wbqse 
ethnologieal  place  is  not  yet  accurMely  determined.  Thi^ 
an  united  into  a  separate  North  Asian  Unguistlo  group, 
and  Include  the  Tchoktchis,  who  may  naraber  18,000,  the 
Koryaka  (6000).  and  the  Kamrhadaira  iaOOOh  the  Okilyakfl 
(neany  8000)  ot  the  lower  Amnr  and  north  Saghalin,  and 
the  Alnos  (8000)  of  aonth  Saghalin.  The  Ynkaghlis  (1600) 
seem  to  be  merely  Tongnses.  Some  6000  0.vpides  wander 
about  Siberia. 

Much  has  been  writtm  of  late  about  the  sad  state  of  the 
Indigenous  populations  of  Siberia.*  They  are 
pitilMly  derived  of  their  hurting  and  graa-  .f 
Ing  gnunds  and  compelled  to  vesortto  agrieal-  Be>we> 
tore — a  modification  exceedingly  hard  for  tbrv,  not  only 
oo  acoonnt  (tf  thdr  poverty  bnt  also  beoanae  they  are  com- 
piled to  settle  in  the  lea  fogtorahle  regions.  European 
oMlimtiMi  has  nutde  then  fiuaiUar  with  al*  its  wont 
sides  and  with  none  of  its  bast  Taxed  witii  a.  tribute  in 
Aim  fpssoJb}  fhom  tlie  earilest  yean  of  the  conquest,  th^ 
often  nvolted  in  the  inh  century,  bnt  nvtB  asneUy 
dneed  to  obedience.  Thetribnte  Wis  never  great  (about  U 
roubles  [61  etc.]  per  head);  bntthCofflelal  vwoatton  of  ftw 
was  always  only  one-third  to  one-foorth  of  their  real  valna 
and  tiie  exactions  ot  the  authoritiea  trebled  it  again.  In  1884 
the  settlod  indigenes  had  to  pay  the  very  heavy  rata  of  U  n»* 
bias  [fBuV]  par  bend,  and  the  arrears,  which  soon  hnram 
equal  to  tnesnmaleviediWerarigorouslyexaeted.  Itmnatba 
fhlly  ackowledged  that  seven  messares  taken  by  the  Qov> 
emment  in  the  last  two  centuries  prevented  the  gnwth 
of  anting  like  lagaliaed  davaiTon  Siberian  soil ;  bnt  tha 
pet^M,  minadaathay  were  bath  DT'flie  Inferaifam  of  agiiaal- 
tural  oolonirtsandby  the  exactions  of  aofommeatomolals, 

■  AMI  aMrim.  S  vols.,  Lslpsle,  UM ;  also  In  Jhaptmaga  Sudgn, 

rtiLxtt. 

*  TadrintNlTs  5lftcrin  as  a  Oekmn  contains  a  sunuuiyof  tbtl 
Utentnre  with  btUlognvhy. 
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Ml  huto  what  was  prwtlflaUT  a  kind  of  dftTerr  (fea&ala)  to 
th«  merehantiL  Erm  the  Mst-fntoiliotMd  GoTsniment 
meMona,  such  aa  the  impmrtation  of  ocon,  the  prohibition 
•f  the  sale  of  uplrits,  and  bo  od,  beeanie  new  sources  of  op- 
praarion.  Tin  aotioii  of  miaaionarieB,  who  caied  ouly  about 
nominal  CSiriatianlaing,  had  no  batter  ellbot.  It  Is  worthy 
of  notiee  that  the  apnod  of  Koluuiunedaatnn  among  the 
IMan  and  Khr^Uaea  and  of  Lamairoi  among  the  BnrhttB 
took  plaoa  under  tiie  Budana-and  waa  ftTttred  by  the 
QoTemment. 

The  Bnariana  of  Siberia  diflbr  to  aorae  ntent  inm  those 
^.  .  of  themother^Minfcry.  Th^  might  have  been 
RaSS^  expected  to  intermix  largely  with  the  FlnniBh, 
Tarkish,  and  Uongol  elements  with  which 
they  came  In  oontaet;  bat,  in  couseqneDoeof  eanseariready 
mentioned  nndor  Buani.  (toI.  zzi.  p.  74),  the  mlxtnre  u 
moch  lesB  than  might  be  sappoeed ;  and  the  oontinnoos 
arrival  of  new  immigrants  contribnted  to  leasea  the  effects 
of  mixta  res  which  reoUy  took  place.  One  is  accordingly 
struck  to  find  in  Western  Siberia  compact  mamnn  of  ^u- 
sians  who  have  lost  so  little  of  their  primitlTe  ethno- 
gxa^ical  features,  and  to  hear  throaglHNit  Sllwiia  a  lan- 
goage  which  difGna  from  that  of  northern  Boasia  only  by 
a  slight  admiztore  of  words  borrowed  from  the  nativee 
(mosny  relating  to  hunting  or  cattle-rearing),  Mid  a  few 
expreeaions  of  Polish  origin.  The  case  is  otherwiae,  how- 
ever,  on  the  ontskirts.  Oastrto  ohatacteriaed  Obdorsk 
(month  of  the  Ob)  as  a  true  Sanuvedic  town,  althoogh 
pec^led  with  *<  Btusiana."  The  OammakB  ot  Western  Siberia 
nave  tiie  featares  and  coafamu  and  many  of  the  manners 
of  life  of  the  Kalmucks  and  Kirghis.  Takntak  is  thor- 
oughly Yakntio;  marriages  of  Boasiana  with  Takot  wives 
are  common,  and  stone  forty  years  ago  the  Takot  laugoage 
was  predominant  among  the  &iasiaD  merchants  and  c^clau. 
At  bkutdc  and  in  the  valley  of  the  Irkat  the  admixture 
of  Tnngns  and  Buriat  blood  Is  obvions,  and  still  more  in 
the  Ncnrtchlnsk  dlsMct  and  among  the  Transbaikalian 
Cossacks  settled  for  the  last  two  centaries  on  tiie  Argofi. 
They  speak  the  Bnriat  langoage  as  often  aa  Buasian,  and 
In  a  Bnriat  dress  the  ArguB  Oocisack  can  hafdly  be  diatin- 
gniahed  from  a  Buriat.  In  separate  parts  of  Sibwia,  on 
the  borders  of  the'  hilly  tracts,  the  mixtare  with  Taten 
waa  qnite  common.  Of  ooorae  it  ia  now  rapidly  growing 
leas,  and  the  settlers  who  entered  Siberia  in  the  19th  oen- 
tnry  married  Busaian  wives  and  remained  thoroughly  Bua- 
sian. There  are  aooordingly  parts  of  Siberia,  especially 
among  the  Baakolnika,  where  the  north  Buasian,  the  Great 
Buasian,  and  the  UknUnian  ^pes  have  maintained  them- 
selves in.  their  ftall  parity,  utd  only  some  diflhxenoea  tn 
domestic  architectare,  In  the  disposition  of  their  villages, 
and  in  the  language  wd  chftracter  of  the jK^lation  remind 
the  tnveUer  that  he  is  in  BIberia.  The  Busslaus  In  Siberia 
have  emigistBd  from  all  parts  of  EniopeuiBaaBift;  but  the 
spedal  foatatfla  of  the  utognage  and  partly  also  of  the 
nintioaal  character  are  doe  to  the  earliest  settlers,  who  came 
mostly  from  nortiiem  Bnasia. 

The  natural  rate  of  increase  of  p(qiiLMiioD  Is  veiT  alow  aa 
a  Vl^  and  doea  not  exceed  7  or  8  per  1000  annnally.  The 
great  mortality,  especially  among  children,  ia  tmo  of  flie 
eanses  of  this,  the  birth-rate  being  also  lower  than  In 
Bosda.  In  Western  Siberi*  the  former  is  38  per  1000  in 
towns  and  SO  in  Tillages,  while  the  births  are  43  in  towns 
and  44  in  viUages.  The  climate  of  Siberia,  liow«ver,<iMuiot 
be  called  unhealthy,  exoept  in  oeitidn  localities  wbw 
goitre  is  common  (on  the  Lena,  In  several  valleys  of  Ner- 
tchinsk,  and  in  the  Altfti  Hoontains).  Tlie  r^id  growth 
of  the  aotoat  population  is  iddefly  dae  to  ImmigratiMi. 

Agriculture  Is  the  ohlef  ooonpntion  both  tiie  settled 
AmHrniitnn.  Bosslan  aod  of  tiie  native  dbpnlatiim.  South 
Siberia  has  a  very  fertUe  soU  and  yields  rich 
crops,  bat  immense  tracts  are  utterly  nnflt  for  tillage.  In 
the  lowlands  of  Westezn  SU>eria  It  is  carried  on  ap  to  61*" 
N.  lat.1  On  the  Ugh  pUna  fHnglng  the  al^ne  tracts  on 
the  mvthwest  it  oaa  be  carried  on  only  in  the  south,  br- 
ther  north  only  In  the  valleys,  reaching  Qi°  N.  lat.  in  that 
•f  tibe  Lena,  and  in  the  alpine  tracts  in  only  a  few  valleys, 
as  that  of  the  Irkat.  On  the  high  plateau  all  attempts  to 
now  cereals  have  fiiiled,— only  the  wide  trenohes  (U^ 
Selenga,  Qflda),  already  described,  giving  enoouragtmiettt 
to  the  agriealtorist.  On  the  lower  uateaa,  in  TtuiybaikaUa, 
gnia  is  aocoessfUly  raised  tn  the  Neitehinsk  region, — wlfli 
serious  ridu,  however,  from  early  frosts  in  the  valleys  of 
the  mountain-ridges  which  rise  above  its  surfiwM.  SouUi- 
east  Transbaikalia  suffers  from  want  of  water,  and  ^e 
Boiiats  irrigate  thdr  flelda.  AltboBf^  agrloaltare  Is  ear- 

1  The  northern  limits  of  agricatture  are  00"  H.  lat  on  the 
Orals,  9SF>  at  Yakutsk.  01°  at  Aldansk.  6«<>  80'  at  Udakoi.  and  63° 
10  6C<>  In  the  Intertor  (rf  Kamchatka  (lUddeodorff,  AWrftdkc  Xelte, 
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ried  on  on  the  upper  Amur,  where  land  haa  heen  oleanA 
from  virgin  foreata,  it  really  pronwrs  only  below  Knman- 
and  on  uie  rich  plains  of  the  Zeya  and  Selln^a.  In  the 
depression  between  the  Bnreya  range  and  the  coast-ranges 
it  snflbis  greatly  from  the  hearty  July  and  August  laiiia, 
and  fkom  inundations;  while  on  the  lower  Amur  tlw  agri- 
culturists barely  maintain  themaelves  l^gnnring  cereals 
in  clearances  on  the  slopes  of  htlla,  so  that  the  settlemente 
on  the  lower  Amur  and  Usnri  oontinually  req^re  help 
from  Government  to  save  Ihem  from  Jhmine.  The  chief 
gr^n-prodaeing  regicnu  of  Siberia  aro-^he  Tobol  and 
Ishim  rtgion,  uie  Auaba,  the  region  about  Tmasfc,  and  the 
outskirts  of  the  Altai,  which  oovor  an  aggregate  of  330,000 
aqnare  miles  (165,000  in  the  Altai) ;  they  have  a  thoroughly 
Buasian  pimila<ion  of  nearly  8,000,000  Inhabitants,  and 
nearlyfl;«NVX)0  aeres  axe  onder  ormis.  l%e  Tobolsk  region, 
mostly  covered  with  annaaa,  bnt  having  nearly  1,000,000 
acres  cultivated,  and  the  northern  districts  of  Sraaipala* 
tiosk,  which  are  being  rapidly  colonised,  must  be  added  to 
the  above.  On  the  whole,  in  the  basins  of  the  Ob  and 
Irtiah,  the  annual  yield  is  ^ut  2,360,000  quarters  of  Bum- 
mer wheat,  l;a60,000  of  summer  rye,  3,240,000  of  oats,  and 
6,000,000  bowels  of  potatoes.  The  flgnres  for  Eastern 
Iberia  are  not  so  rellaole,— about  1,100^000  qnarten  of  va- 
rious gn^ns  in  Irkutsk  (one-third  raised  by  the  Burlats), 
400,000  in  Transbaikalia,  40,000  in  Takatsk,  about  100,000 
in  the  Amur  province,  and  25,000  in  the  Maritime  Fiov- 
inoe;  and  the  Yeniseisk  peasants  sell  every  year  about 
700,000  owts.  of  oom.  Hie  Minusinsk  district,  one  of  the 
richest  in  Siberia  (46,000  inhabitants,  of  whom  2800  ar« 
settled  and  24,000  noiDadio),  has  more  than  45,000  acrea 
under  crops ;  and  in  the  whole  province  of  Yeaiseisk  about 
3,000,000  acres  are  cultivated. 

Oattle-breeding  is  eztenslvelycarrled  on  tn  many  parts. 
In  the  Ob  aod  Irtdsfa  region  of  Westmi  Siberia  _ 
there  are  abont  2,000,000  horses,  1,500,000  head 
of  homed  cattle,  3,000,000  sheep,  and  100,000  I>"«(UV. 
reindeer ;  for  Eastern  Siberia  the  flgnres  are  apnroximatelT 
850,000  horses,  1,100,000  homed  cattle,  1,120,000  sheep,  sad 
about  60,000  reindeer.  The  Industry  is,  however,  carried 
on  in  the  most  primitive  manner.  In  Tranabaikalia  lltQ» 
hay  is  made,  and  the  Buriat  horses  seek  t^eir  (bod  tlunmgh- 
out  tiie  winter  beneath  the  thin  sheet  of  snow  which  oovaia 
the  steppes.  A  ringle  snowstorm  In  spring  sometinMS  de- 
sbtiys  in  a  tew  days  thoosands  of  horsea  thus  we^cened. 
In  Western  Siberia  the  "Siberian  plague"  make*  graat 
ravagea,  and  the  average  losses  are  estimated  at  Mout 
a7jfi00  bead  of  ea^tle  annually. 

Be»-keeping  is  widely  diffhsed,  espeolaliy  in  Tomsk  and 
the  Altai.  Haney  is  exported  to  BuHla.  Tbit 
seeds  at  the  stoae'i^ne  are  cdleoted  ft»r  idl  in 
Wcatem  Siberia.  keeping. 

Hunting  still  QOBUnues  to  1m  a  prafitaide  oeenpatioa,  the 
nude  popwatimi  vt  whole  villages  in  the  hilly  -a^-^n^ 
and  woody  tracts  setting  out  In  October  for  a  "°°">*E- 
month's  hunting.  The  Mble,  however,  which  formerly 
constituted  the  wealth  of  Siberiik  is  now  ao  scarce  that  four 
sables  per  manls  the  maximum  in  the  best  districts.  Squir- 
rels, bears,  foxes,  snow-foxes,  antelopes,  and  especially  deer 
in  siHlng,  are  at  present  the  prindpai  ohfeeti  of  the  chase. 
Bat  even  in  Yakutsk  the  total  prodnoe  ot  hunting  was  in 
1879  only  66  sables,  8360  snow-foxes,  28,440 enniiMS,  140,6M 
squirrels,  1780  (bxias,  146  heart,  1310  reindeer,  and  26,780 
haiea.  Hie  flnesta  on  the  Amur  yielded  a  ildt  ratnm  of 
tan  during  the  first  years  of  the  Bussian  occupation,  and 
the  Amar  sable,  althooi^  much  infisrior  to  the  Yakutsk 
and  Tranahalkalian,  was  largely  exported.  In  1868  1800 
laUea  and  40^000  sqnlimls  wen  killed  in  the  province  of 
Amur,  and  9800  in  the  Usritime  Province;  but  In  1877  the 
total  export  from  the  fbrmer  did  not  exoeed  in  value  £1700 
to  dCaOOO  [«8S60  to  18730]. 

Tba  same  fiUling-off  is  observable  in  the  flsherlea,— one 
medes  at  leasts  the  JSMtaa  sMIert,  having  oom-  — .  ■ 
^ately  disqtpeored  within  the  lOtii  century. 
filling  is  Mill  a  valnaUe  source  of  income  m  the  lower 
conrses  of  the  great  riveta,  especially  the  Ob,  where  tiw 
yearly  eaminn  amount  to  about  £30,000  [$145^900].  The 
fisheries  on  Lake  Baikal  supply  cheap  food  (the  mwl)  to 
the  poorer  classes  of  Irkutsk  and  Transbaikalia,  The  na- 
tive populaitionaof the  Amnt^— Qolds  and  flhiljaks  annpori 
tiwmsMves  chiefly  by  their  fisheries,  when  the  saiuan 
enters  in  dense  Tnames  the  Amur  and  its  tributaries. 

Though  Siberia  baa  within  itaelf  alt  the  raw  pnidnoa 
necessary  ba  promrons  IndnsMea,  it  contlnaes 
to  import  mm  Bussta  without  exception  all  m.-S^ 
the  manofootuied  articles  it  uaea.  Owing  to  ^"O^ 
the  distanoea  over  which  they  are  carried  and  the  bod  or* 
eanixation  of  trade,  all  manufiwstured  articles  are  exceed- 
ingly dear,  especially  in  the  east.  The  mannfoctmleB  of 
Siberia  employ  leas  than  16,000  workmen,  and  their  aggT»- 
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pte  prodnetloB  does  not  ezoeod  £ljBOSIfiOO  [#7,719,000]  in 
nloe;  of  titese  11,600 «re  unpkqred  InWestoni  Siberia,  the 
nwly  prodaetion  being  aboat  £i;200,000  [^,832,000]. 
Meeriy  oa»- third  of  the  total  repreeenti  wine-epirit,  23  per 
soit.  tMinerieB,  18  per  oent.  taUow-melting,  and  a  oonsider- 
lUefomfllguette-inaking.  Tlie  TiUasea  ctf  ffibma  do  not 
orrr  at  a  VBriety  of  petty  tndea  like  the  TillaoM  In  Bnflsia, 
noeab  in  the  diatriote  of  Tobtdak  neaxeit  the' unta,  where 
teoulng,  boot-makinc  caipet-making,  and  the  like  are 
{ffoeecnted. 

Mining  is  in  the  aamebMikwaxditate  ae  nmnnfttctoring 
IndiiBtry.  Theohlef  attmtlonia  given  togold- 
mining.  Bat  the  me  ot  improved  machinery 
ia  f&r  from  oommon,  and  the  condition  of  the  workmen 
wretchedly  bad, — insafflcient  food,  bad  lodging  and  OTer* 
work  nnder  the  most  nnaanitary  oondmon.  Aa  ttie  gecrt- 
ogy  of  the  gold-mining  districts  u  Qvlte  unknown,  immense 
■mu  are  rank  in  ftttUe  search.  The  amount  of  gold  ob- 
tained has  mnoh  inoraaaed  since  mining  was  begnn  in  the 
Neitdiinak  district  and  parte  of  the  Altai  (a  right  fbrmerly 
raiemd  for  tilie  imperiu  Qovemment),  and  slnee  the  die- 
eeniy  of  anriferona  dejpositB  fn  the  bMin  of  the  Amur  and 
tn  the  Maritime  Ftovinoe.  It  reached  in  1882  4563  lb  in 
Wietom  Siberia  (nearly  all  in  the  Altais).  and  68,420  lb  in 
bstem  Siberia  (about  27,000  in  Yakutsk,  more  than  10,000 
in  Nertchinak,  and  about  8000  in  tiie  province  of  Amur). 
Tbe  Altki  mines  (lifiOO  woifanen)  yielded  in  1881  16,670  tb 
«f  sUver  (13,310  in  1882),  13,140  owte.  of  lead,  9700  of  copper 
(the  last  two  decreasing  items),  S200  of  iron,  240,000  of  coal, 
and  abont  320,000  of  salt.  SUver-minlng  is  almost  entixdy 
sbandoned  in  Nertohinafc,  and  In  18BS  only  1000  lb  wexe 
ezbneted. 

[bade  im  in  the  hands  of  a  few  merobante.  I^e  chief 
f—A^  market  is  the  NUni-Novgorod  Ihir,  where  Sibe- 
rian merchants  get  twelve  or  eighteen  months' 
oredit  at  correspondingly  high  rates.^  Prices  on  tbe  Amur 
tie  not  more  bvotable,  since  the  trade  by  sea  is  prevented 
tnm  developing  owing  to  the  fboility  wiUi  which  great 
fnSte  are  made  by  tiie  exchange  of  wlne^pirit  and  nblea 
far  whiskey.  The  villages  are  In  a  still  wone  condition, 
wh4de  populations  being  dependent  for  the  necessaries  of 
lift  upon  a  few  merchants.  The  foreign  trade  is  inslmifi- 
aut,  and  the  hundred  merchant  shin  (thlrfy  Ei^ish) 
which  visited  the  port  of  Vladivostok  in  1683  came  chiefly 
the  needs  of  the  garrison.  The  importa  of  manuEaotured 
wares  from  Bossia  amount  to  an  annual  v^ne  of  £12,00(^)00 
^B8k380,O0O],  the  oorresponding  ezportB  of  raw  produce  are 
onhr  about  £4,000,000  [$19,440^00m  — tallow,  hlde^  fan, 
sod  rraln  being  the  chief  items.  There  are  several  great 
&in  in  Siberia,  that  of  Irbit  (wltii  an  aonnat  tamover  of 
iS^OOO  [$24,300,000]  to  £7,000,000  [C34,O20,000]  )  being 
tite  most  important.  Those  of  Idiim,  Ttonsk,  Irka1sk,and 
YvkhDe-Udinsk  deserve  mention.  In  tiie  north  and  north* 
esst  several  fairs,  where  natives  gatiier  to  w  tribute,  to 
no  itars,  and  to  porcliaBe  food  and  nooeawrieB  for  hunting, 
have  a  local  importance. 
The  main  line  of  commnnicatios  la  the  great  Mbseow 
road.  It  starts  from  Perm  en  the  Kama,  and, 
eroailng  the  Urals,  reaches  Ekateilnbnig^-the 
centre  oif  mining  indnatty — and  ^rnmefi  on  the 
T^n,  whence  steamers  ply  via  Tobolsk  to  Tomsk.  A  rail- 
«^  has  <tf  lata  been  oonstarooted  between  Perm  and  Ekat- 
orlnburg,  tm^lnc  the  cUal  inrnwonks  of  the  eastern  alt^ 
flf  Oemiddlo  Urtt; and  has  been  oontinnedeiaEamysUeff 
to  TyumelL  From  I^nmefi  tiie  Moscow  road  proceeds  to 
(talk,  Tomsk,  Krasnt^arsk,  and  Irkutsk,  sending  off  from 
Eolvvaft  a  brnndi  sooth  to  Bamaid  in  tiie  Al^  and  to 
Tnksatan.  FMn  Iifaitdc  it  woeeeds  to  Transbaikalia, 
sad  Lake  Baikal  Is  Grossed  dther  hy  steamer  or  (when 
fnma)  on  aledges,  in  either  osse  fhun  Ustvenitchnaya  to 
Fbadskoye.  A  route  was  laid  out  about  186S  ronnd  the 
Hath  shore  of  Lake  Baikal  in  order  to  maintain  communi- 
cations with  Transbaikalia  daring  the  spring  and  autumn, 
which  were  frequently  Intermpted  when  the  old  rente  from 
Selengbinsk  across  the  Khamuvdaban  had  to  be  resorted 
'to.  From  Posolskoye  on  lAke  Baikal  the  great  road  pro* 
.'seeds  to  Terkhne-udinsk,  Tehita,  and  Sryetensk  on  tiie 
Sbllka,  wheniSa  steamers  ply  to  the  month  of  the  Amur  and 
np  the  Usori  wad  Sungatcha  to  Lake  Khangka.  When  t^e 
rivers  are  fkttsen  communication  is  maiutamed  by  sledges 
oQ  the  Amur ;  but  in  siting  uid  autumn  the  only  eontlno- 
oos  route  down  the  Shllka  and  tba  Amor,  to  its  moaUi,  is 
•o  hnaebaek  along  a  mounts  path  (vwy  difficult  across 
the  Bttzeya  range).  On  the  lower  Amur  and  on  tiie  Ustui 

>8sItlntheAUali«flon(wberelt  is  obtained)  is  retailed  at  3 
RnUes40eopeoks  Um  pwf  (4s.  lOd.  [or  tLlT]  for  82  ft);  sugar, 
«Udtlssoldirt7to  S  roubles  the  jwd  In  Western  81berUJ14s.  to 
MMavtt.4atoauv]the  K  t>).raaohes  12to  SO  roable|Jt6.88  to 
'  fn  Transbaikalia,  and^ocnashwislly  41  roubles  ^44  *t 
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the  Joum^  Is  also  dlffienlt  even  im  horseback.  On  the 
whwe  the  steamer  onnmanieation  la  In  an  ^fc****"***^ 
state,  and  when  the  water  on  the  upper  Amur  is  low  vessels 
are  sometimes  unable  to  reach  the  Snilka.  The  Tenisei  is 
navigated  as  fsr  as  Uinnstnsk,  and  oommaoication  is  main- 
tained along  ito  banks  in  the  snmrnor  by  boat  and  hone. 
The  Angara  offers  great  dlflculties  to  navigation  on  aeooant 
of  its  rapids ;  regular  water  communication  begins  only 
below  theee  and  is  contlnned  to  Ite  monUi.  On  the  Lena, 
which  is  an  JmpOTtant  watertray  trom  Kirenak,  merchan- 
dise Is  shipped  for  the  gold-mining  companies  on  the 
Lena  betow  the  TItim,  and  SMnetimes  up  the  lower  Vitlm. 
Another  route  of  importance  before  tbe  conquest  of  the 
Amur  is  that  whieh  oounecte  Takntak  with  Okhotsk  or 
Ayan.  Begnlar  postal  oommanication  is  maint»ined  by 
tit6  BnesisDS  between  Klachta  and  Ealgan  (elose  by  Pe- 
king) across  the  desert  of  QotA.  Owing  to  the  relatively 
good  condition  of  the  great  highway  the  Journey  to  Sibe- 
ria is  not  so  difficult  or  formid^le  as  Is  genwally  supposed; 
As  a  rule  the  Siberians  bavel  freely,  and  long  Joum^ 
are  undertaken  more  readily  than  short  railway  journeys 
are  In  Europe. 

Siberia  has  been  colonised  in  two  different  ways.  On 
the  one  hand,  the  Government  sent  parties        ,  , 
(1)  of  Cossacks  to  setUe  on  the  frontier^  (21  of 
peasants  who  were  bound  to  settle  at  appointed 

filaces  and  maintain  the  eommnnications  along  the  routea. 
3)  of  ttrydUj/t  to  garrison  forts,  (4)  of  ymweMb— a  special 
organisation  of  Old  Russia  intnuted  with  the  maintenanee 
of  horses  for  postal  oommnnicatioB,  and  finally  (6]  of  oon- 
vlcts.  Even  so  leoentiy  as  186&-67  a  good  deal  of  the 
Amur  rcfflon  was  peopled  in  this  way.  Serft  in  the  im- 
perial mines  were  liberated  and  organised  in  Cossack 
regimente  (the  Transbaikalia  Cossacks) ;  some  of  them  were 
settled  on  tbe  Amur,  forming  the  Amur  and  Usnrl  Cbs- 
sacks.  Other  parte  of  the  river  were  colonized  by  pess- 
ante  who  emigrated  with  Oovemment-aid,  and  were  bound 
to  settle  in  vulages,  about  20  miles  ^lart,  on  tiie  Amur,  at 
Bpote  designated  1^  officials.  As  a  rule,  this  kind  of  colo- 
nization has  not  produced  the  resulto  that  were  expected. 
On  tbe  other  hand,  free  colonisation  has  been  more  suc- 
oessftil  and  has  been  undertaken  on  a  much  larger  seals. 
Soon  after  the  first  appearanoo  ol  the  Ooaaoka  of  Termak 
in  Siberia  thousands  of  hnnttoi  (pWHWfiiUowyfa),  attracted 
by  tiie  ftirs,  immigrated  from  north  Russia,  explored  the 
country,  traced  the  flrst  footpaths,  and  erected  the  first 
houses  in  the  wilderness.  Later  mi  serfdom,  rdiglons 
petsecations,  and  eonsortptloa  were  the  ehtef  causes  mloh 
led  the  peasants  to  make  their  eseue  to  Siberia  and  build 
their  villages  in  the  most  InaooessiDle  forests,  In  the  prai- 
ries, and  even  on  Chinese  territory.  The  severe  measures 
of  the  Govenunuit  against  sueh  "  mnaw^  "  could  nofr 
prevenfethelrlmmlgnaoa  toEUberla.  While  governmental 
colonisation  studded  ffiberia  with  forts,  free  eolonlzation 
filled  up  the  intermediate  spaces.  This  free  colonisation 
has  continued  throughout  uie  19th  century,  occasionally 
assuming  larger  proportions,  as  in  1848-66.  Since  the 
emancipation  of  «w  serft  It  has  been  steadily  liiiiiVeilin, 
In  ^te  of  the  Involved  formalities  which  the  peasants 
have  to  go  through  before  emigrating,  and  the  great  ex- 
pense, whole  villages  emigrate  from  Russia  to  Siberia. 
During  tiie  twenty-five  yean  ending  1879  no  fewer  than 
100,000  persons  crossed  tiie  Urals ;  and  In  1882  tbe  Ural 
Railway  conveyed  7025  emigrants,  while  the  total  number 
of  emlgtanto  to  Siberia  in  the  same  year  was  estimated  at 
not  less  than  40,000.* 

Siberia  is  a  gnat  penal  colony.  Exile  to  Siberia  began 
in  the  first  years  of  Ita  discovery,  and  as  early 
as  1658  we  find  the  Non-conformist  priest  Avva-  Bzlles. 
knm*  following  in  chains  the  exjubring  party 
of  Pi^koff  on  the  Amur.  Baskolniks  in  the  second  half 
of  the  17th  century,  rebel  •fryeUty  nnder  Peter  I.,  coortiere 
of  rank  during  the  reigns  of  the  empresses,  Polish  confed- 
erates under  Catherine  II.,  tbe  "  Decembrists  "  under  Nich- 
olas I.,  nearly  60,000  Poles  after  the  insurrection  of  1863, 
and  lateir  on  whole  generations  of  soci^isto  were  sent  to 
Siberia;  while  tiie  number  of  com  men -law  convlcte  and 
exiles  transported  thither  has  steadily  increased  since  the 
end  of  tdie  18th  century.  Ko  exact  statistios  of  Kberian 
exile  were  kept  before  1623.  But  it  Is  known  that  In  the 
flrst  years  of  the  19th  oentury  nearly  3000  persons  were 
tranqrarted  every  year  to  Siberia.  Thisflgnre  had  reached 
an  average  of  1^260  in  1873-77  and  rose  above  20,000  in 
1882.  Between  1823  and  1877  the  total  was  383,914,*  to 
which  ought  to  be  added  the  fomlliee  of  many  ezilee,  mak- 

*|Tadii»teeff,SlbateaiaCWoiHr;  Lerllidr,  Mde to  HMAAcrfa 
dtnaslan);  Jhusbva        July,  1882. 

•  The  antoblcgrapby  of  the  protoptve  Awakum  Is  ons  Of  Xbm 
most  popular  books  with  Bosslan  Mooeonlbrmlsts. 

*  Tne  Pdss  are  not  reehoned  In  the  above  flgmes. 
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ing  more  thu  600,000  mm,  women,  sad  childrem  fa»iit> 
MNFtod  i^M  the  bwinnlng  of  tke  19th  eeotorj.  Of  151,- 
664  tniuported  dnrTng  tk«  ten  yean  1867-76  18,668  were 
oondenmed  to  herd  I&bor,  28,382  to  be  eettled  with  iom  at 
dvU  rlfbta  (Myim-poMMM),  83^  to  be  lettled  withoat 
loM  of  rifhte  (w  BpJwiWt),  3561  to  Uve  noiHr  free  <m 
fitis),  whUe  78,086  wen  tnutqwztedslmpljbrerina  of  the 
■dmlnirtttttlon  or  deelsioiis  of  the  tUI^  ooamoDtttes. 
la  1664  ».1M  exiles,  ftdlowed  by  1760  womea  and  3631 
efaUdien.  were  tamuported  to  Sihtria.  Their  diitribBtloii 
«Bder  diflhxent  heade  wm  neazly  the  same  aa  the  above. 
The  hard-labor  eoDvicsta  (sonie  1800  or  1980)  amt  eTery 
year  are  distrtbsted  among  several  prisons  ia  Western,  and 
ratfim  Siberia,  the  Impeiw  g^-waahinCT  at  Kara  on  the 
8hilka,&ndthe  salt-workaof  usolieand  Uit-Knt;  bat,  as 
these  priaona  and  works  eannot  take  moce  than  10,000  in 
all,  the  snrplttB  bare  to  be  sent  to  SAOBum  (q.9.).  when 
they  are  employed  in  the  ooal-minea,  or  settled.  After  lib* 
eiatlon  the  nara-labor  eonTiets  enter  the  category  of  sniwe- 
fotdmtwg,  and  are  settled  in  yillagea.  It  appeara  nom 
teosBtinqniriesthat  neatlyallueinawietohedconditloD, 
and  that  Mthe90(VK)O  on  theolBcial  registers  more  than  ime- 
thirdhaTedisappearedwithontbeingaoooanted  Ah*.  Nearly 
20,000  men  (40,000  aooording  to  other  estimates)  are  living 
in  SIlMffia  the  life  of  hndj/agki,  trying  to  make  their  way 
through  the  fiitfati  to  tMrnaitlTepfovlnees  In  Bnssia.  The 
exile  popolatton  of  ffibwia  Is  miuh  smaller  than  la  guwrally 
snpposed,being— la  Tobolsk,  80,000,4.6  peroeotof  popula- 
tion; in  Tomsk,  29,800,  8jB;  in Teniselak,  4^000,  10.6;  in 
Itkntsk,  40^  10;  in  TrviAaikalla,  31,386,  43;  in  Tak. 
ntlk,3000,Ui;  total,  186468* or 4J> per eaat. 

Sdaeation  stands  at  a  very  low  level.  The  eUef  town 
BduoatiDn.  evety  province  is  provided  with  a  olaasioal 
■ymnaaium,  where  the  sons  of  the  local  offloiala 
prepare  for  tniB  aniversity.  and  a  gymnaslnm  or  progymna- 
siom  for  giris;  hat  the  ednoition  tiuie  reeelved Is  not  of  a 
high  grade,  and  the  dedze  <rf  tbe  local  population  far  "  real 
schools  "is  not  satisfied.  The  snm  of  £10,000  [$48,600]  be* 
qneathed  by  Demidoff  in  1817  for  the  foandatimi  of  a  nni- 
venity  in  ffiberia,  together  wltdi  aa  addlttenal  £44^000  [$1»4,- 
400]  laiaed  by  sofaseriptioii,  remains  unemployed,  and, 
■Imragh  the  Oorswiment  inaUy  permitted  the  erectlou  <rf 
hnildinfi^  for  a  aniveisity  at  Tomsk,  It  again  decided  (1886), 
far  political  roaaons,  to  postpone  its  openiDg.  In  1883there 
were  in  Western  Siberia  onfyS34scho(d8  of  alldeaerlptiona. 
With  14,007  male  and  4915  famalepapils.  Transbaikalia  had 
in  1881 108  schools  of  a  very  inferior  kind,  with  3828  pnpils ; 
Takotdc.  23  Boho^  with  633  pupils  in  1882.  Thereaieln 
all  five  gymnasia  anid  five  pro^mnasia  for  boys,  tiiree  gym- 
nasia  and  two  progymnasia  for  girla,  two  "real  schools," 
and  three  normal  schools ;  bat  many  vaewit  teaching  posts 
in  gymnasia  remain  nnoocnpied.  Primary  edneation  ia  in 
a  very  onsatjslhotory  state,  and  primary  scbools  very 


Kbeila  is  divided  into  four  govenunents,~Tobolsk, 
.  ._,  ,  Tomsk,  Youiseisk,  and  Irkatsk, — and  fiMir 
JgSe  provinces,  -  Yakutsk,  Transbaikalia,  Amor, 
dlTiaiona  (^n^  Uaritlme  or  Primorski^  The  first  two 
are  ander  governors,  like  P"— govern- 
ments; the  next  foar  are  under  the  governor-general  of 
Esfltem  Siberia,  who  lesides  at  Irkutsk ;  the  Amur  and 
Maritime  provinces  are  under  the  governor-general  of  the 
Amur,  who  resides  at  Khabarovka,  at  the  junction  of  the 
Amor  and  the  Vsnrl.  The  respective  chief  towns  are — 
Tobolsk,  Tomsk,  Krasnoyarsk,  Irkutsk,  Yakutsk.  Tohita, 
Blagoveschensk,  and  Khabarovka.  The  provtnoa  of  Ak- 
mofinsk  (chief  town,  Akmoly)  and  Semizyetchensk  (chief 
town,  Vyemyi)  are  now  parts  of  the  steppe  govemor- 
nneialshlp.  Ikoh  government  and  province  is  sobdivided 
into  districts ;  the  administrative  head  is  a  civil  governor 
in  the  governments  and  a  military  governor  in  the  pro* 
fluen.  By  U>e  regulations  of  1834  eeeh  gDvemor  ud 
govenor-gensml  is  ssslitcd  by  a  eoaaelleianpoeedof  ehlefh 
•f  BSTeral  dapaitments  (nominated  by  l^e  govenor-gen- 
«ntl),  and  several  officials  depending  directly  upon  the 
tespective  miniatriea.  The  coonoil  has  only  a  oonsoltative 
iMoe,  tho  final  deeist<m  resting  with  the  admiaiatrative 
head.  The  gorenKaa-geneial  aM  military  govenuna  eem- 
DUnd  the  mlUtuy  forces  of  the  proviimB,— Oosiaaks  and 
regulars.  The  new  system  of  legal  prooednre  Introduced  in 
Russia  in  1866  has  not  yet  been  extended  to  Eastern  SI 
barla,  where  tb»  iM  ooarts  are  still  In-  force.  It  has  been 
Inteodaeed  in  Western  ffiberia,  but  without  jurlea.  The 
towns  have  received  the  new  municipal  orj^isatkm.  Tba 
s«Bi«fvo  is  not  yet  organised.  The  districts  are  under  the 
control  of  itpramiki  and  mueiai^,  who  hare  very  extensive 
powers,  aad  are  not  oontroUed  by  self-government  of  the 
peasantry.  The  Coaaacks^the  Siberian  on  the  Elidili 
nroutier  (90,000  mrsons,  stretching  in  villages  along  a  line 
of  1200  miles),  the  TranshaiTfalian,  and  tb«ee  of  the  Amur 


sad  the  tTsnri,  whose  viUamare  dotted  dongtta  Am«t» 
its  jnoetion  witii  the  Uson  and  along  the  Usui  to  Lsks 
Khangka  and  Vladivostok— are  under  their  own  offloen, 
and  special  administrative  fnnoti<mB  are  intrusted  to  the 
military  chief  (otsMsa)  of  each  s^MnteCoasaok  ssUt.  The 
Altai  and  Nertehinak  mines,  with  their  terrlteriesaadpsp- 
ulatlana,  am  nadw  tlie  imperial  eaUnet,— all  pilfrtiisilaw 
being  under  the  inspection  of  mining  engineBra 

Siaee  the  earilest  yean  of  conqncat  Siberia  has  been 
placed  under  the  rule  <tf  temNlM  (govemon),  under  a  me- 
cialdepartssentatHoseow.  In  1706  it  was  divided  into  five 
movlneas,  d^endlag  upon  a  govemor  resldteg  at  T(rt>dak. 
Catherine  IL  introdoeed  In  1784  a  vice-royalty,  which  ex- 
isted, however,  ealy  until  1790,  when  governors  and  gov- 
emon  general  were  introdaoed.  Thi  system  previ^M 
until  Ifllt.  This  part  of  the  history  ci  Slbofa  was  an  na- 
brokoK  reetnd  of  robbwy,  tyranny,  aad  foUy  on  the  patt 
of  the  govenum  aad  iiprmtts,  each  aswoald  seem  incred- 
ible were  the  Iheta  not  testlfled  to  by  the  aoaala  and 
doenments  recently  pnbliahed  in  Bamla.  In  v^  wen  the 
severest  measures  resorted  ta.  Pettr  L  ordered  the  gov- 
ernor Prince  Oagarla  to  bo  luuund,  aad  the  govemw 
Jetoboff  was  exeoated  ia  1736,  while  many  minor  otBdsls 
were  condemned  to  hard  labor  m  the  knout.  The  robberiei 
and  tho  cnielties  of  mien  like  Kryleff.  Pestel,  TrasUa, 
Loskntoff,  and  their  myimidOBSeoHpelleatheGoTCramcnt 
to  undertake  a  thomudi  inqviiy,  and  A>r  thb  pnipsas  Bm- 
ranskly  was  seat  in  1810:  To  him  Hberia  Is  faidebtsd  Iv 
the  w»«-y*—  rtf  Miwitwt^iyflii  Trtrifih  has  sinmiiMsiiisil 
in  foroe. 

The  chief  toms  of  Siberia  are— Ekatminbnrg  (96,150 
inhaUtaats),  whleh  belongs,  however,  to  Perm,  ttm^ 
althooRh  situated  on  the  eastern  slope  of  the 
Urals;  Tomsk  (31,660),  a  commeTdaf  cUy,  selected  u  the 
site  of  the  university ;  and  Irkutsk  (90,130  In  Jaauarj, 
1884).  capital  of  Eastern  Siberia,  a  trading  city.  Tob^ 
(30^130),  Krasnoyarsk  (16,800).  Tshlta  (IpOO),  Blagovyec 
cheosk  (800O),  and  Khabarovka  (3500)  are  mere  admlnlstm- 
tlve  centres.  Biysk  in  Tomsk  (16,700)  yearly  acquires  non 
importsaeefiiom  its  trade  vrith  the  Kirghiastewe.  Kngin 
(8016)  and  Tainterovik  (4600)  ta  Tbbol&  aza  large  vlUaflai, 
depeodfliit  eU^ly  on  agtioQltore  aad  anne  tnde.  Bsnaat 
(17,360),  Kohrvafi  (13,460),  Kusnetsk  (7356),  ZmelnoRorak 
(6100),  and  Zjrlanovak  (4460)  in  the  Altai  are  mining  cen- 
tres; Bamaot  ia  the  seat  of  the  mlaing  adminiitEatios. 
Tyumefi  (14.300)  aad  Taia  (806O)  in  TObolak,  Marilnsk  in 
Tomsk,  Eainak  (8060)  and  MiniulMk  (7400)  In  Yenisshk, 
Kiaohta  (4300),  Verkhne-odlnsk  (4150),  and  NertodunA 
(4070)  in  Transbaikalia,  may  be  mentioned  as  loeal  eom- 
merdal  oentree — Kiaohta  having  once  had  great  impoitsaoe 
in  the  tea-trade  with  China.  The  others  an  merely  admb- 
istrative  centres.  Towns  like  Obdorak,  Beteaoff,  Naryn, 
Vlluiak,  Verkhoyansk,  Okhotsk,  and  many  othen  wiaA 
flgote  on  the  mus  axe  merely  administrative  oentres  for 
levying  the  yaaofe,  each  vrith  less  than  1000  or  even  Ibmr 
thui  600  and  300  inhabitants.  Of  the  fifty-three  town  of 
Western  and  Eastern  Siberia  only  two  have  mors  tlian 
30,000  and  eight  from  12,000  to  21,000  inhabitants  each; 
in  ten  tovms  the  population  ranges  from  6000  to  10,000. 

The  shores  of  all  the  lakea  whidi  filled  the  depmsions 
doriag  the  I^eustrlne  period  are  oovered  with  TtMm 
remains  dating  trom  the  Neolithic  Stone  period ; 
and  nnmberiesB  fawyaat  (tomuli),  oveas,  aad  so  (m  bo' 
witnesB  to  a  much  denser  population  than  the  present 
Daring  the  great  migrations  In  Asia  from  east  to  vrest  msay 
populations  were  probably  drivon  to  the  northern  bcaden 
of  the  great  plateau  aad  thence  compelled  to  descead  into 
Siberia ;  succeeding  waves  oi  Immlgiation  drove  them  still 
further  towards  the  barren  grounds  of  the  north,  where  Vb,tiT 
melted  away.  According  to  Badloff;  the  earliest  Inhahitaoti 
of  Siberia  were  the  Yeniseiana,  who  spoke  a  langnsge 
fisrent  from  tite  Uial-Altaio;  some  few  ttaoes  ot  them 
(Yeuia^ans,  Svymt-OsUaks,  and  Kottea)  have  been  fonnd 
among  the  Sayan  Monntaina.  Hie  YenisdaDS  wen  fol- 
lowed by  t&e  Ugro-Saasoyedes,  who  also  oame  originuty 
ftrom  the  high  pMeau  and  were  compelled,  probably  dniiag 
the  great  migmtlon  of  Vbt  Hons  ia  the  3d  oentury  B.a,  ts 
onmtiiaAUal  aad  Snutzaagss  and  to  eater  Siberia.  To 
them  most  be  amigned  tiie  Teiy  namMoos  naiaiBS  dati^ 
fhna  tile  Bronse  period  which  are  scattered  all  over  south 
Siberia.  Iron  was  unknown  to  them*  but  they  excelled  in 
bronae,  sUver,  and  goid  work.  Their  bronss  oraameatasM 
inaismsati,  frften  polMiad,  evinea  a  jpnatdmlopBisat  of 
aiOiUe  tMta ;  wd  their  irritated  fields  oovoed  wide  M 
in  the  fertile  tracts.  On  the  whole,  their  olvlUaatiott  stood 
much  higher  than  that  of  their  more  recent  suooeeson. 
Eight  centuries  later  the  Tuikish  stocks  of  "INddu"  (in 
Chioeoe  ipdUng),  Khagames,and  Uigoxs— also  oconpdlfla 
to  mignte  nnthwistwaxds  from  Ibnser  seats  -sthk 
daed  uie  TTgro-Bamoyedos.  These  new  invaden  have  lik^ 
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vise  left  nnmerons  traces  of  their  Htfonrn,  and  two  difftoent 
periods  niay  be  easily  distiugaislied  in  Uielr  Temaina.  They 
were  acquainted  with  iron,  and  learned  from  their  subjeete 
the  art  of  bronze-casting,  which  they  used  for  decorative 
purposes  only,  and  to  which  they  gave  a  still  higher  artistic 
atainp.  Their  pottery  is  also  mach  more  perfect  and  more 
artistic  than  that  of  the  Bronze  period,  and  tbeir  ornaments 
now  have  a  place  among  the  finest  collections  at  the  St. 
Petersbnrg  Hermitage.  This  Turkish  empire  of  the  Kha- 
gHsees  must  have  lasted  until  the  13th  centnry,  when  the 
Hongols,  under  Jengbiz  Khan,  subdued  them  and  destroyed 
their  civilization.  A  decided  decline  ia  shown  by  tlie  graves 
which  have  been  discovered,  until  the  country  reached  the 
low  level  at  which  it  was  fonnd  by  the  BaHaiaos  on  their 
arrival  towards  the  close  of  the  16th  century.  Id  the  be- 
ginning of  the  16th  century  Tatar  fugitivee  from  Turkestan 
subdued  the  loosely  associated  tribes  inhabiting  the  low- 
lands to  the  east  of  the  Urals.  Agricnltnriste,  tanners, 
merchants,  and  mollabs  (pricate)  were  called  &om  Turke- 
stan, and  small  principalities  sprang  up  on  the  Irtish  and 
the  Ob.  These  were  united  by  Khan  Ediger,  and  conflicts 
with  the  Bueians  who  were  then  colonizing  the  Urals 
brought  him  into  collision  with  Moscow;  his  envoys  came 
to  Moscow  in  and  consented  to  a  yearly  tribute  of  a 
tbonsand  aables.  This  source  of  wealth  attracted  Bussian 
adventurers  to  the  trans- Ural  regions.  As  early  as  the  1 1th 
century  the  Novgorodians  had  occasionally  penetrated  into 
ffiboia;  but  the  &11  of  the  republic  and  the  loss  of  its 
northeastern  dependencies  checked  the  advance  of  the 
BoBsIans  across  tiie  Urals.  On  the  defeat  of  Stepan  Bazin 
many  who  were  nnwilllng  to  submit  to  the  iron  rule  of 
KoBcow  made  their  way  to  the  settlements  of  Stroganoff  in 
Perm,  and  tradition  baa  it  tbat,  in  order  to  get  rid  of  bia 
Kneflt%  StTQganoff  saes^tod  to  their  chief;  Termak,  that  he 
should  croea  the  Urals  into  Siberia,  promising  to  help  him 
in  this  enterprise  with  supplies  of  food  and  arms.  Yermak 
'entered  Slbwia  in  1560  with  a  band  of  1636  men,  following 
the  Xaghil  and  Tura  riven.  Koxt  year  they  were  on  the 
Tobol,  and  500  men  sncceasfully  laid  siege  to  laker,  the  res- 
idence of  Khan  Kntchnm,  in  the  neighborhood  of  what  is 
now  Tobolsk.  Kntchnm  fled  to  the  steppes,  abandoning  his 
domains  to  Yermak,  who,  according  to  tiadltion,  purchased 
by  the  present  at  fflberia  to  Ivan  IV.  his  own  xestoration  to 
Ibvor.  Texmak  was  drowned  In  the  Irtish  in  1^,  after 
having  been  defeated  by  the  l^tars.  After  his  death  the 
<ViB8a4^  abandoned  Siberia;  but  new  bands  of  hnnters  and 
adventareiSf 'attracted  by  the  ftars,  ponred  every  year  Into 
the  countrr,  and  vrore  snpported  by  x^lar  troops  ttom 
Hosoow.  To  avoid  conflicts  with  denser  populations  In  the 
aonth,  th^  preferred  to  advance  eastwards  along  higher 
latitudes;  meanwhile  Moscow  sent  fresh  detachments  of 
troops  under  voivodet,  who  erected  forts  and  settled  laborers 
around  them  to  supply  the  garrisons  with  food,  gunpowder, 
>nd  arms.  Within  eighty  years  the  Russians  lutd  reached 
the  Amnr  and  the  Pacific.  This  rapid  conquest  is  aoooanted 
for  by  the  circnmstauce  that  they  met  with  no  organized 
Rsistance;  they  found  only  t^e  l^tar  Kntchnm  on  the 
Tobol,  and  in  the  Altai  the  Torkiah  stocks  under  the  Kal- 
muck Altyn  Khan,  the  centre  of  whose  power  was  on  the 
Eemtchik,  and  who  collected  tribute  from  the  Teleuts, 
Uryankha,  Telesses,  Beltirs,  Bnmts  (Kirghiz),  and  other 
smaller  tribes.  Neither  TntarB  nor  Turks  could  ofier  any 
serious  resistance.  When  travelling  down  the  Yenisei  in 
1007-10  the  Cossacks  first  encountered  Tungnsee,  who 
strenuously  fought  for  tbeir  independence,  bat  were  at  last 
subdued  about  1623.  In  1628  the  Bussiaus  reached  the 
Lena,  founded  the  fort  of  Yakatshiy  in  1637,  and  two  years 
later  reached  the  Sea  of  Okhotsk  at  the  mouth  of  the  Ulia 
river.  The  Buriats  offered  some  opposition,  but  between 
1631  and  1611  the  Coesacks  erected  several  palisaded  forts 
in  their  territory,  and  in  1648  tiie  fort  on  the  upper  Uda 
(VerkhDo-Udinskiy  Ostrog)  beyond  Lake  Baikal.  In  1643 
Poyarkoff '8  boats  descended  the  Amur,  returning  to  Yakutsk 
by  the  Sea  of  Okhotsk  and  the  Aldan,  and  in  1649-50  Kha- 
baroflr  ooonpied  the  course  of  the  Amur.  The  resistance  of 
the  Chinese,  however,  obliged  the  Cossacks  to  quit  their 
fbrtB,  and  by  the  treaty  of  Kertchinsk  (16S&)  Busaia  aban- 
don^ ber  advance  into  the  basin  of  the  river.  In  her 
anxiety  to  keep  peace  wiUi  CSiina  and  not  to  endimger  the 
Kiaohta  trade,  Boaria  rigoron^  prohibited  uid  ponisbed 
all  attempta  ot  tin  Slbwnans  to  advance  fiutber  towards 
that  river  until  1855.  In  1849  the  Bussian  ship  "  Baikal " 
discovered  the  eatnary  of  the  Amur;  in  1851  the  military 
post  of  Niki^ievskiy  was  established  at  its  mouth,  and  two 
yean  later  the  post  of  Mariinsk  near  Lake  Kid.  Next 
year  a  Baastaa  military  expedition  under  Mnnvioff  ex- 
plored the  Amur,  and  in  1857  a  chain  of  Bussian  Cossacks 
and  peasants  had  already  settled  along  the  whole  course  of 
the  river.  The  aceompliabed  fact  was  recognized  by  China 
in  1857  and  1860  by  a  trea^.  In  the  same  year  in  whhdi 
Vol.  XXII.-1(M8 


Khabatoff  explored  the  Amar  (1948)  the  Cossack  D^ne^ 
starting  from  the  Kolyma,  sailed  round  the  northeastern 
extremity  of  Asia  through  the  strait  which  was  rediscov- 
ered aud  described  eighty  years  later  by  Behriug  (1728). 
Cook  in  1778,  and  after  him  La  P^ronse,  settled  definitively 
the  bifoad  features  of  the  northern  Pacific  coast.  Although 
the  Arctic  Ocean  had  been  reached  as  early  as  the  first  luUf 
of  the  17th  century,  the  exploration  of  its  coasts  byaseries 
of  expeditions  under  Ovtsyn,  Minin,  Pronh^tBchefi^  Lasin- 
ios,  and  Lapteff — whose  labors  constitute  a  brilliant  pe^te  im 
the  annals  of  geographical  discovery — was  h^^nn  only  In 
the  18th  century  (1735-39.) 

The  scientific  exploration  of  Siberia  begun  in  the  period 
1733  to  17^  by  Uessenohmidt,  Giuelin,  and  De  Lisle  de  la 
Croy^re  was  soon  followed  up  by  Miiller,  Fischer,  and 
Georgi.  Pallas,  with  eovoral  Bussian  students,  laid  the  first 
foundation  of  a  thorough  exploration  of  the  topography, 
fauna,  flora,  and  inhabitants  of  the  country.  The  journeys 
of  Hansteen  and  Erman  (1838-33)  were  a  moat  important 
new  step  in  the  exploration  of  the  territory.  Humboldt) 
Ehrenberg,  and  Qustav  Bose  alsd  paid  in  the  coarse  of  theee 
years  short  visits  to  Siberia,  and  gave  a  new  impulse  to  the 
accnmnlati<m  of  scientific  knowledge;  while  Bitter  elabor- 
ated in  hiaAaiai  the  true  foundations  of  a  sound  knowledge 
of  the  structure  of  Siberia.  Middendorff's  journey  (1841- 
43)  to  northeastern  Siberia — contemporaneous  with  Gast- 
rin's journeys  fur  the  special  study  of  the  Ural-AltaiaU 
languages — directed  attention  to  the  far  north  and  awak- 
ened interest  in  the  Amur,  whose  basin  soon  became  the 
scene  of  the  expeditions  of  Akhte  and  Schwarz  (1852),  and 
later  on  (1854-57)  of  the  greatSiberian  expedition  to  which  we 
owe  so  marked  an  advance  in  our  knowledge  of  Eastern  Si* 
beria.  The  Kberian  bnnch  of  the  Bussian  Qe<«Ta^ioal  So- 
ciety was  fonnded  atthe  same  ti  me  at  Irkutsk,  and  afterwards 
became  a  [>ermanent  centre  fbr  the  exploration  of  Siberia' 
while  the  opening  of  the  Amur  and  SaghaHn  attracted 
Maack,  Schmidt,  Qieliu,  Badde,  and  Schrenck,  whoae  works 
on  Uie  flora,  fltuna,  and  inhabitantB  of  Siberia  have  baboma 
widely  known. 

Bibliograpku.—(l)  Omeral.—'Thi  under-mentioned  works  of  the 
explorers  of  the  18th  centtuy  contain  rtoh  sources  of  InformaUoa 
not  otherwise  obtainable.  Isbrand  Ides,  3Vt»eto,  1706 ;  Heasw- 
BChmldt,  Aetoe,1781;  HQller,  aammlung  Rum.  OescMchte  (1786-S7). 
Biemyes]/achtiyia  Soch^t^  (1757),  and  HUt.  Sketch  <ff  aUberla 
(Rnss.) ;  Gmelin.  ReiK,  1751,  and  Flora SSbviea ;  Fischer,  mbMache 
QtKhiele,  1774;  Steller,  SeiK  nach  Kamtchatka,  1771;  Pries,  Reite, 
1770-80:  Oeoi^,  Rdx  ilTlb),  Q«)gr.-^»y$.  BetchreOwig  dea  Rum. 
Reidu,  and  Betchr.  dtr  Rtnvnlmer  (17w) ;  Pallas,  Vov-  en  aibbrie  (177S 
-ffi ) :  Zoognxphia  Ratao-Atiatica,  Sammbmg  MA.  SachridUm  aber  Itonf 
polixhenVmeridi^ten  (1776) :  New  NordiJtche  BeUrOge,  and  NeaaU 
Nard.  BeHr&qe:  rtillce,  fiefoe,  and  Topograpki»(Ae  Bdtr&ge,  1788; 
SieverB,£rWe,179e;lAxmann,£ri^l798;  Coo)L,VuyagetothePaaflc, 
1785;Strahlenberg>  Der  tf.undO.  TluiiBuropa't;  Storch,  fiiHWficAe 
Reiae,  1808:  Krashenlnnlkoff,  DeaeHvlionqf  KamchaOiaiKrjm.),  1786; 
Sarytcheff,  Journal  (Rusa.),  1802;  Lessepo,  Tttaxia  to  RamtdtatJca, 
1790;  tbeVoyagetoflAiikei,  Kotsebue,  Kittlitz,Krusen»teni,aDdLa 
PArouse  ;  Martynoff, Fow^ pittwwgue,  182S;  Cochrane,  MeiMan 
JowrtOy,  182& ;  Khvoetoflr  and  DavydofT,  Hartos,  and  Slovtsoff 's 
JouTTOfyg  (Rubs.).  1812  to  1827;  Hedenatrom,  Fra^meniaan  S3>eria 
(Rubs.),  lt«0;  Rttter,  Agim.  1838,  and  Russian  translations  with 
appendices  :  Slovtao^,  HUlorical  Skdch  qf  9B>eria  (Run.),  1838-44; 
Wrangel  and  Anjou.  Voyage  to  the  Polar  Sea,  1840;  Erman,  Reiae 
Mm  die  Welt,  1833-42  ;  and  ArcMv.  f.  d.  win.  Kunde  von  RtuaUmd; 
Ledebour,  Reite  durch  dm  AUai.  1829,  and  Flora  Attaica,  1829-33 ; 
Rose,  Reite  nach  dm  AUai,  1837-48;  Schurovfikly,  Journey  to  <M 
Altai  (Russ.),  1846 ;  Tohihatchefi,  Voyage  de  tAUat,  1848 ;  Helmer- 
sen.  Reim  nacA  dm,  AUaL  1848 ;  Humboldt,  Asfe  Centrnie,  1844: 
Stuckenberg,  HydrograpkU,  1844 ;  Cottrell.  RecoOeetlont,  1842 ;  Hoff- 
mann, Reiae  noo^  dm  Qoldiadactiereim,  1847 ;  HagenieUter,  Siatiatieat 
Sketch  (Russ.),  1854  ;  Catitrto,  RciaAerichte  {1856).  Ethnographiache 
Vorl<xv.ngtn  iber  die  AUaiachm  Vdlker  (1857),  Norditehe  Reiae  md 
Fiyrachungm  (1863).  and  Briefe  out  dem  AUai  ;  Mlddendorff,  Sibir- 
wcAe  Rdte.  1848-76 ;  Schrenck,  JMaen  und  Foraehwagm  nn  ^inw^ 
fande.  1858-80 ;  Maximowicz.  PrimitiK  Florx  Amwejuia,  1859,  and 
many  eubseqnent  monoKraphs;  Radde,  RritetierUMe,  1861  and 
Reiam  tmSiidoatm  aH/friau,  1861-66;  Zavallsbin.  Deaeripliim  of 
WeA  SOxria.  1860;  Haaok,  Journey  to  the  Amur,  1861;  and  Jfts 
Jkurt  Bt^ion,  1862  (both  Russ.) ;  T^udy  of  the  Siberian  expedition. 
— mathamaticAl  part  (also  geographical)  by  Schwaiz.  and  ^ysl* 
cal  part  by  Scbmldt,  Qlehn,  and  Brylkln,  1874  to. ;  Oswald  Heer, 
•'  Miocane  Flora  von  Sakhalin,"  In  Jfem.  Ac,  Sn.  &.Ptteri>botirg,  I87&; 
Wenukoff,  Die  RuMttch-Aaiaaaehm  Oreni&mde,  1874,  and  £u«te 
and  the  ^(Ruas.).  1877;  Va«ln,  Sibir,  a  collection  of  papen 
(Russ.),  1879:  Krivoahapkin,  Yeniaeiak  Dittrict  and  itt  We  (Russ.), 
1866:  Kennan,  TeiULffein  Siberia,  1870:  Tretiakoff,  Tumk' 
hantk  Dittrict,  1860;  Pavloff.  Sfeerton  Rtoera,  1W8;  Uaoff,  Stat 
Deacr.  oT  ■8*6.  Coatarka.  1879;  Finach,  Retae  wuAWeai.  SiWrten.  1879; 


(tortlHrtnct.  etc.,  1884:  Sperck,  Buaila.  <^  the  fbrEad  (Russ.),  ^ 
1885 ;  Econrmicfd  Sltudum  of  the  Tbrnu  qf  Siberia,  olflclal  publlcir 
Hon  (Rum.).  1879 :  Semenoff,  Geogr.  and  Stat.  IHeHonary  qT the  JiMf 
tian  Emptre.  5  vols,  (a  most  valuable  source  of  Information,  with 
full  bibliographleal  details  under  each  artlele) :  EUa6e  Reclu^ 
GfoorapMe  IMveradle,  vol.  vt.,  "L'AsIe  Russe,"  also  Ruaatan 
translation  with  appendices;  YadrlnlaeiK  SOjeria  aa  a  Oitonv, 
(Russ.),  1882;  Ptcturea(pie  Ruaaia  (Rnae.),  ed.  by  P.  Semenoff,  vcfl, 
id.  (Weatem  Siberia)  and  xM.  iSS?*«'"_?^^^  i.^*J^°t2l2: 
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gun.},  1888 :  Suvorln,  fiHoUy  Kalmdar  (for  aome  BtatlsUcs).  The 
lowime  periodicals  contain  important  Information :  Oyeoemui 
AnMv,  iaj5  ;  Sibinikiy  Vyatnik.  1818  m.  ;  Magatia  AriaOque,  ; 
MBanga  AtioiSmut  and  MO.  PhytAqMt  ttret  3m  BuO.  de  CAoad.  d. 
Sc.de  St.  PHemxturg:  JfSmotre*  of  the  same;  the  publications  of 
the  Bt.  Petersburg  Botanical  Garden,  and  of  the  Kenoml  ¥tafl'; 
Sarand  Helmersen,  i)ri(rd«.'  Erman.  ArcMv;  Hittontxil  AcU,  1816, 
and  Addrada,  1846-76,  ofQcial  publications  (Rnss.) ;  VyaMk,  Zap- 
ftU,  and  Ixoatbt  of  the  RusBlan  Ueographical  Society ;  ZapUH  and 
Irte^ia  of  the  Eastern  and  Western  Siberian  branches  of  the 
same;  BvllMn  dela  SocdnNalw.  de  Moteon;  IiveaUa  of  the  Bo- 
eletv  of  Frlenda  of  Natural  Bclencee  at  Uoboow  <lbr  anthropo- 
logy) :  Trudy  of  the  Ural  and  St.  Petersbunr  Society  of  Natural- 
ists; Mining  Jountat  of  St.  Petenbois;  VerhandL  der  Miner.  Get. 
•u  SL  Atenbufp ,-  Meteotviogitcher  Jannuch  and  Annaita  of  the 
Central  Pbyslcu  Observaton ;  Dremyaw  i  Nooof/a  Rattk/a ;  the 
msdloal  and  topographical  SbontUi.  the  abomik  Sudttaof  JffdieAv, 
and  "  The  Health^  {ZdorooU)  contain  most  valuable  contributions 
to  the  demography  of 'Siberia ;  the  newroapers  Amur.  VotUxiinoie 
ObtmrenU,  and  eBpedolIy  SfHr,  now  published  at  Irkutsk ;  £it»- 
■jseAtf  Jtevtw;  Prfrooo,  a  popi^ar  review  containing  valuable  infbr^ 
■nation  about  hontlns;  AnnyoimAi  JTnO'U  (almanaos)  of  amarate 

Stvemmenls.  The  omclal  publfcatioa  of  the  ministry  oi  navy, 
orstoi  Storatt,  contains  raany  Important  oontrlbntlOlU  to  the 
geography  of  Iberia,  u  alK>^  occanoaally,  tlte  }^emt^  Bbondk. 
Complete  indexes  by  H.  ICeilioff  are  pnoUsbed  by  tfie  Geogra> 
phlcal  Society. 

(2)  Flora  and  Auno.— Beaidea  the  worka  of  Gmelln,  Georgi. 
Pallas,  Ledebour,  Hiddendorff,  Haack,  Schrenck.  Radde, 
Bcbmldt,  Glehn,  and  Hazlmowlcz,  see  a  large  number  of  mon- 
ographs by  Schmidt,  RegeL  Trautvetter,  Herder,  Brandt.  Poiya- 
koir,  Hartyiioff,  Budlscheff,  and  many  others  scattered  through 
the  publications  of  the  Academy  of  Sciences,  the  Hi.  Peterabuig 
Botanical  Garden,  the  Society  or  Naturalists  of  Moecow,  the  So- 
ciety of  Friends  of  Natural  Sciences  of  Hoecow,  and  the  Gewrapta* 
leal  Societlee  of  Bt  Petersburg  and  Irkutsk.  Several  oi  them 
complete jbrute  of  separate  regloiis,  or  Importani  monographs 
of  separate  ctames  of  the  vegetable  or  animal  kingdom,  or  Usts 
of  plants  and  animals  collected  during  separate  K>umeys  ;  see 
also  Taozanowskl's  lists  <^  bl  rdw  in  SuU.  deSxSoe.  ZooL  de  Amue, 
1882.  Mezhoff's  B/bUoffrapkkal  Indaa,  yearly  putdlshed  by  the 
Beograpblcal  Society,  and  the  Indexea  of  the  KietT  Boclety  of  Natu- 
isUmiglve  full  detsJJs. 

(8)  wo?(W>— Geological  obaervatlona  occur  in  nearly  all  the 
above-mentioned  worka  of  travel  and  aerial  publicauona.  Of 
recent  monographa  the  following,  published  in  periodical  publl- 
Cationa,  may  be  mentioned :  H%Iitzky,  In  Verh.  der  Miner.  Get. 
au  at.  PeUrmurg,  1856;  Schmidt,  ''^Uammuth  Reiae,"  in  Mem,  qf 
8L  Peta-*urg  Ac. ;  Lopatin,  on  the  Vltim,  Yenisei,  and  Kras- 
noyarsk, In  Mining  Jovnwl  and  serials  of  the  St.  Petersburg  and 
East  Siberian  GeoarapMcaJ  Society  ;  CaekanowskL  In  Jfeai.  wle. 

!r  Beietyca:  Caerskl  (map  of  shores  of  Baikal),  In  AwKUu  But 
Iberian  Geographical  Bodetf,  and  several  papers,  espedauy  on 
mining  districts.  In  the  Qornm  JountaL 

(4)  jZbiofon-— Blovtaoir,  moani  Siberia:  Bhashkoff,  a  aeries 
of  papen  on  the  "  Indigenous  Races  of  Siberia,"  "  The  Native 

Sueeam."  "Serfdom  In  Siberia,"  "Historical  Sketcbea."  In  va- 
ous  reviews :  Polyakoff,  Journey  to  the  Ob  (translated  Into  Ger<- 
man) ;  SGbapoir,  In  various  historical  works  and  in  the  Itveatta 
of  the  Bibenan  Geographical  Society :  Samokvaaoff,  Qutomary 
Law  <^  Siberian  Ivdigeaa,  1876:  papers  In  OleUdieitveninyta  Zaptm, 
vols,  ccxxxlx.  and  cczdli.;  YadrintaetT,  SOteria,  1882.  Argentoff 
and  Koatroir  In  the  aerials  of  the  Geogr.  Soc.  give  information 
about  the  present  state  of  the  Indigenes  and  their  relations  to 
Russia. 

(5)  iScOe.— Hazlmoff,  SOwria  and  Bard  Labor,  1671 ,  Folnltaky. 
AaminiMratltm  ef  BeOe,  1879;  Vagln,  "Historical  Documents  on 
Blberia,"  in  the  collwUon  £MMr,  vol.  i. :  NlktUn,  "  Priaona  and  the 
Prisons  Queatiom,"  In  fyuMy  nwHbio,  1878 ;  Hlablo. "  On  Siberian 
Priaona,'^  in  OOOi.  ZiwW,  imri^rlntwlT,  Siberia  at  a  Colony, 
1882;  Dostoievsky,  AirlnljUAtt,lB81;  Rom,  iffsaMltmefrMi)!^ 
fc-iifm,  187D.  (p.  A.  K.) 

SIBSXgAR,  or  Seebsadoor,  a  British  district  of 
India,  in  the  apper  valley  of  the  province  of  Assam, 
lying  between  26"  19'  and  27"  16' N.  lat.  and  93°  21' 
and  95°  25'  £.  long. ,  and  covering  an  area  of  2855 
square  miles.  It  is  Doanded  on  the  N.  and  E.  by 
Lakhimpor  district,  on  the  S.  by  independent  N&g& 
Territory,  and  on  the  W.  by  the  Nowgong  and 
Hills  districts.  SibsAgar  consists  of  a  level  plun,  much 
ore^roira  with  gnus  and  jnngle,  and  interseoted  1^ 
nnmennis  tribatuies  of  the  Bnthmapntra.  It  is  di- 
Tided  by  the  little  stream  IKsai  into  two  tracts,  which 
differ  in  soil  and  general  appearance.  The  sunaoe  of 
the  eastern  portion  is  very  dat,  the  general  level  being 
broken  only  by  the  long  lines  of  embankments  nused 
by  the  Aham  kings  to  serve  both  as  roadways  and 
as  a  protection  against  floods.  The  soil  consists 
of  a  neavy  loam  of  a  whitish  color,  which  is  well 
adapted  for  rioe  cultivation.  West  of  the  Disai, 
though  the  surface  soil  is  of  the  same  character,  the 
general  aspect  is  divernfied  by  the  protrusion  of  the 
subsoil,  which  oonsists  of  a  stiff  clay  abounding  in  iron 
nodules,  and  is  furrowed  by  frec^uent  ravines  and  water- 
ooorses,  which  divide  the  cultivable  fields  into  innn> 
BoraUe  small  sunken  patches  or  AoZu.  The  chief 
river  is  the  Brahmaputra,  which  is  navigable  through- 
out the  year  by  steamers  and  large  native  craft,   lite  I 


navigable  tributaries  of  the  Brahmaputra  comprise  the 
Bhaneswari,  the  Bun'  Dihing,  the  Disang,  and  the 
DLkhu.  alt  flowing  in  a  northeriy  direction  from  the 
'^kpk  Hills.  Included  within  the  district  is  the  island 
of  Maguli,  which  is  sud  to  have  been  formed  by 
silt  brought  down  by  the  Subansiri  river  firom  the 
Him&layas  and  deposited  in  the  wide  channel  of  the 
Brahmaputra.  Coal,  iron,  petroleum,  and  salt  are  found 
in  the  district  Wild  b«ists  of  all  kinds  abound,  io- 
duding  the  elephant,  rhinoceros,  tiger,  buffalo,  and 
deer.  The  oUmate^  like  tlutt  of  the  rest  of  "die  Assui 
valley,  is  comparatively  mild  and  temperate,  and  tbfr 
average  annual  rainfall  is  about  94  inches. 

In  1681  the  population  of  Sibfl&gar  was  370^4  (malM 
196,194,  females  175,060),  of  whom  Hindus  numbered  339,363, 
HohammedinB  15,665,  bill  tribes  13,820,  and  CfarUtiaos  804. 
The  only  place  of  more  than  6000  inhs^itanta  is  SiBSiLoAB 
(see  below).  Of  the  total  area  356,225  atova  anre  under 
cultivation  in  1663^,  besides  78,710  aerce  of  foresta.  The 
staple  product  Is  rioe,  which  yields  two  crops  in  the  year; 
tea  is  also  extensively  grown,  Sibe^^tar  being  second  only  bv 
Oacfaar  among  the  tea-growing  districts  of  India ;  other 
cmpB  include  fbod-grainB,  pals^,  oil-seeds,  sugar-cane,  and 
ciuchona.  The  loeal  industries  are  limited  to  the  wearing 
of  silk  and  cotton  cloth,  the  making  of  brass  andbell-metw 
utensils,  and  coarse  pottery.  The  principal  exports  are  tea^ 
silk,  muBtard-aeed,  cotton,  and  Jungle  products;  the  im* 
puts  Include  mXi,  oil,'  opium,  pieoe-goods,  and  miscella- 
neous hardware. 

On  the  decline  of  the  Aham  dynasty  Sibs&gar,  with  tlie 
rest  of  the  Assam  valley,  fell  into  the  hands  of  the  Burmese. 
They  were  expelled  by  the  British  In  1823,  and  in  the  fid- 
lowing  year  the  valley  was  annexed  to  British  India.  The 
BritisD,  however,  were  indisposed  to  undertake  the  respon- 
sibilities of  admbiistration  beyond  what  seemed  absolately 
necessary.  The  country  now  forming  Sibs&gar  distri<^ 
together  with  the  sonUiwii  portion  of  Lokhimpar,  was 
placed  under  tiie  rale  of  B^a  Funodhar  Sinh,  on  his  agn^ 
ing  to  pay  an  uinnal  tribute  of  £5000  [$24,300.]  Owing  t» 
the  r^a'a  misrule,  Sibstlgar  was  reduced  to  a  state  of  great 
poverty,  and,  as  he  was  unable  to  pay  the  annual  tribute,  the 
territories  were  resumed  hy  the  govMnment  of  India,  snd 
in  1838  Sibsdgar  was  ^aeed  nnd^  the  direct  managemeBt 
of  a  British  officer.  The  tea  Industry  soon  brongfat  hsA 
prosperity,  and  the  Sibstfgar  paaaants  now  rank  amoigthfr 
most  contented  and  wealUiy  in 


SIBSAGAR^  chief  town  and  avil  headqnarten  of 
the  above  distnct,  is  situated  about  11  miles  south 
from  the  Brahmaputra,  being  picturesquely  pUoed 
around  a  magnificent  tank  covering  an  area  of  114 
acres.  Besides  the  honsee  of  the  avil  offidals,  it  pos- 
sesses a  straggling  basaar,  in  which  a  brisk  bumness  is 
carried  on  during  die  cold  season  with  the  neighboring 
hill  tribes.  In  1881  the  population  the  town  was 
5868. 

SIBYL.  Certain  women  who  prophesied  under 
the  inspiration  of  a  deity  were  called  w  the  Greeks 
Sibyls.  The  inspiration  manifested  itself  outwardly  in 
distorted  features,  foaming  month,  and  frantic  gestures. 
The  notion  that  hysteri^  oonvnlave,  and  epifoptw 
affections  are  proof  of  divine  inspiration  has  been  oem- 
mon  all  over  the  world  (see  I^Io^'b  iVumCwe  Cvkurt. 
ii.  p.  131  sq.).  Homer  does  not  refer  to  a  SiMt  nor  does 
Herodotus.  The  first  Greek  writco-,  so  fiv  ss  we  know, 
who  does  so,  is  Heraditos  {flourished  about  500  b.o). 
As  to  the  number  and  native  ooontriea  of  ^e  Sibyls 
much  diverdty  of  opinion  prevuled,  as  is  evinced  dj 
the  contradictory  statements  of  anoent  writers.  Aristo- 
phanes, Plato,  and  the  author  of  the  Qavfidaia  dwwo/iani, 
attributed  to  Aristotle,  appear  to  know  of  only  one 
SibyL  Heraolides  Ponticns,  a  pupil  of  Plato,  seems  to 
be  the  first  writer  who  distinguished  several  Sibyls,— 
the  Eiythrsean,  the  Phiygiui,  and  the  Helleepontine. 
lAter  writers  speak  of  two,  three,  four,  eight,  ten,  and 
twelve.  Pauaanias  (x.  12)  enumerates  four.  Accord- 
ing to  him,  the  oldest  was  the  Libyan*  Sibjd,  a  daughter 
of^Zeus  and  Lamia.  The  second  was  HeiophQe.  a 
native  of  Marpessus  or  Erythrae  in  the  Troad ;  she 
lived  mostly  in  Samos,  but  visited  Clams,  Delos  and 

>  Tbeieisagapin  tbeteiA  of  Paasaolaa,  and  bis  neanlagia 
not  quite  certain. 
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J)el[|hi.  She  lived  before  the  Trojan  War,  which  she 
is  said  to  have  predicted.  The  third  was  the  Sibyl  of 
Cvaaa  in  Italy,  and  the  fourth  was  a  Hebrew  S.byl 
oUed  Sabbe ;  others,  however,  oidled  the  last-mea- 
tkmed  SiM  a  Babylonian  or  Egyptiiui.  Accordiug  to 
Plutareh  We  l)/th.  Orac ,  9),  the  first  Sibyl  was  she  of 
Delphi  Varro  enumerates  ten  Sibyls, — t,he  Persian, 
Libyan,  Delphic,  Cimmerian,  Erythrsaan,  Samian, 
Cootan,  HeUeBpontine,  Phrygian,  and  'hburtine.  The 
Sibyl  01  whom  we  hear  most  was  the  Sibyl  of  Cumae, 
whom  JEoesB  oooBolted  before  his  descent  to  Hades. 
She  was  supposed  to  lire  1000  years.  It  was  she  who 
Bold  to  Tarqnin  the  Proud  the  Sibylline  books.  She 
first  offered  him  nine ;  when  he  refnsed  them,  she 
baraed  tliree  and  offered  him  the  remaining  six  at  the 
same  price  ;  when  he  again  refused  them,  she  burned 
three  more  and  offered  fiim  the  remaining  three  still  at 
the  Bame  price.  Taronin  then  bought  them.  They 
were  entrusted  to  a  ooU^  of  fifteen  men  (qumdeomt- 
mri  9aer&  fiMimdu)^  who  preserved  them  and  oon- 
snltedtbem  on  ooQUKnu  of  national  danger.  It  would 
seem  that  they  were  otnunlted  with  a  view  to  disoover, 
not  exact  prediotioiu  of  definite  future  erente,  bat  the 
reli^ns  obaerrancee  neoeasary  to  avert  extraordinary 
ORhmities  and  expute  j^rodigies.  They  were  written 
in  hexameter  verse  and  in  Greek  ;  henoe  the  ooUege 
of  curators  was  always  assisted  by  two  Greek  interj^re- 
terfu  The  books  were  kept  in  the  temple  of  Jupiter 
on  the  G^itol  and  shared  the  destmctioQ  of  the  tem- 
ple hy  fire  ia  83  B.C    After  the  restoration  of  the 
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temple  the  senate  sent  ambassadors  in  76  to  Erythrae 
to  ooUect  the  oracles  aft«sh  and  they  brought  back 
about  1000  verses ;  others  were  collected  in  Ilium, 
SamoB,  Sicily,  Italy,  and  Africa.  In  the  year  12 
Augustus  aooght  out  and  burned  a  great  many  spu- 
rious oraoles  and  subjected  the  SibyDine  boolEs  to  a 
critical  revision ;  they  were  then  placed  by  him  in  the 
temi)le  of  Apollo  Patrons,  where  we  hear  of  them  still 
existing  in  363.  They  seem  to  have  been  burned  bf 
Stilicho  short^  after  According  to  the  researches 
of  Klansen  (j^neas  und  die  Penat€$,  Hamburg,  1839- 
40),  the  oldest  collection  of  Sibylline  oracles  appears  to 
have  been  made  about  the  time  of  Solon  and  Cyrus  at 
Gergis  on  Mount  Ida  in  the  Troad ;  it  was  attributed 
to  the  Sibyl  of  MarpessuB  and  was  preserved  in  the 
temple  of  Apjollo  at  Gems.  Thence  it  passed  to  Ery- 
thrae, where  it  became  muous.  It  was  this  v^  col- 
lection, it  would  appear  which  found  its  way  to  GunuB 
and  from  Cumse  to  Borne. 

The  oolleeHon  of  so-called  Sfl^lUne  oraelei  whleh  has  de- 
scended to  OB  is  obvionBly  spuTSoua,  bearing  markB  of  Jew- 
ish ftnd  Cbrisbiaa  origin.  Ewald  MsignB  the  oldest  of  them 
to  about  124  B.C.  and  the  latest  to  about  Q6&-ff72  A..U.  They 
have  been  edited  by  Friedlieb  {Lelpalc,  18S2)  and  Alezwi- 
dre  (2d  ed.,  Paris,  1869).  For  an  ezamlnatitm  <^  the  diffisr- 
ent  llfltB  of  Sibyls,  see  £.  ICmh,  Zta  ao^lanm  MMiua,  Bras 
lin,  1879: 

SIBYLLINE  BOOKS.  See  Apooaltptic  Lrsor 
ATOKB,  Tol.  ii.  p*  156-7. 
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SICILY,  slightly  surpassed  b^  Sardinia  in  superficial 
extent,  is,  in  its  geographical  and  historiod  posi- 
tioDf  the  greatest  island  of  the  Mediterranean.  As 
Bnch  it  holds  among  European  lands  a  po- 
sition  answering  that  of  Great  Britun,  the 
tioD-  greatest  island  <m  the  Ocean,  and  the  events 
of  their  hiMory  have  at  more  than  one 
period  brought  the  two  islands  into  a  close  oonnei^on 
wiUi  one  another.  The  geographioBl  poation  of  Swa\y 
(see  vol.  xiii.  pi.  IV.)  led  aJmoet  as  a  matter  of  neoes- 
■ity  to  its  historioal  position,  as  the  meeting-plaoe  of 
the  nauons,,  the  battle-field  of  contending  raoes  and 
creeds.  Imug  nearer  to  the  mainland  of  Europe  and 
nearer  to  AfHca  than  any  other  of  the  great  Mediter- 
nnean  islands,  Sicily  is,  next  to  Spain,  the  oonneoting 
link  between  those  two  quartets  of  the  world.  It  stands 
^Bo  as  a  breakwater  between  the  eastern  and  western 
^visions  of  the  Mediterranean  Sea.  In  prehistorio 
UmesAoee  two  divisions  w^  two  vast  lakes,  and 
Sicily  is  a  snrviving  fragment'  of  the  land  which  oooe 
parted  the  two  united  seas  and  united  the  oonUnentB 
whidi  an  now  distinot  Tliat  Sioly  and  Aftioa 
once  joined  we  knoT  only  ftom  modem  einentifie  re- 
search  J  that  Sicily  and  Italy  were  once  joined  is 
handed  down  in  I^end,  unless  the  legend  itself  is  not 
rather  an  obvious  goees.  Sicily  then,  comparatively 
near  to  Airiea,  bnt  much  nearer  to  Europe,  has  been 
a  European  land,  but  one  specially  open  to  invasion 
and  settlement  from  Africa.  Di^din^  the  eastern  and 
veatem  basins  of  the  Mediterranean,  it  has  been  a  part 
cf  western  Europe,  but  a  part  which  has  had  spe(»ally 
dose  relations  with  eastern  Europe.  It  has  stood  at 
various  times  in  dose  connection  with  Greeoe,  with 
Airiea,  and  with  Spain  j  but  its  oIoBeet  connection  has 
been  with  the  neignbonnir  land  of  Italy.  Still  Italy 
and  Sicily  are  thoroughly  distinct  lands,  and  the  htBtorr 
Sitnly  should  never  be  looked  on  as  »mply  part  of 
4e  history  of  Italy.  Lying  t^ua  between  Europe  and 
Africa,  Sicily  haa  been  the  battle-field  of  Europe  and 


Aftioa.  That  is  to  Bay,  it  has  been  at  two  separate 
periods  the  battJe-field  of  Aryan  and  Semitic  man.  In 
the  later  stage  of  the  strife  it  has  been  the  battle-field 
of  Christendom  and  Islam.  This  history  Sicily  shares 
with  Spain  to  the  west  of  it  and  with  Cypros  to  the 
east.  And  with  Spain  the  island  has  had  several  di- 
rect points  of  connection.  There  was  in  all  likelihood 
a  near  kindred  between  the  earlieat  inhabitants  of  the 
two  lands.  In  later  times  Sicily  was  ruled  by  Spanidi 
kings,  botli  alone  and  in  union  with  other  kingdoms. 
Tlie  oonnecUon  with  Africa  has  consisted  simply  in  the 
settlement  of  conquerors  from  Aftica  at  two  periods, 
first  Phcenician,  then  Saracen,  On  the  other  handi 
Sicily  has  been  more  than  once  made  the  road  to  Aftiican 
oonqnest  and  settlement,  both  by  Sicilian  princes  and 
^  me  Boman  masters  of  Sidly.  The  connection  with 
Greeoe,  th»  most  memorable  of  all,  has  oonsisted  in 
the  settlement  of  many  ooloniee  from  Old  Greece, 
whidh  gave  ths  island  the  most  brilliant  part  of  its 
history,  Mid  which  made  the  greater  part  practically 
Greek.  This  Greek  element  was  strengthened  at  a 
later  time  by  the  long  connection  of  Sicily  wiUi  die 
Eastern,  the  Gxeek-smaking,  division  of  the  Roman 
empire.  And  the  innuenoe  of  Greeoe  on  Sicily  has 
be«i  repaid  in  more  than  one  shape  by  Siciliui  mien 
who  have  at  various  times  held  innuenoe  and  dominion 
in  Greeoe  and  dsewhere  beyond  the  Hadriatic  (Adri- 
atio).  The  connection  between  Sicily  and  Italy  begins 
with  the  primitive  kindred  between  some  of  the  oldest 
elements  in  each.  Then  came  the  contemporary  Greek 
colonisation  in  both  lands.  Then  came  the  tendenoy 
in  the  dominant  powers  in  southern  Italy  to  make 
their  way  into  Sicily  also.  Thus  the  Roman  oocupa- 
tion  of  Sicily  ended  the  struggle  between  Greek  and 
Phcenician.  Thus  the  Norman  occupation  ended  the 
struggle  between  Greek  and  Saraoen.  Of  this  last 
came  the  long  connection  between  Sicily  and  Bouthera 
Italy  under  several  dynasties.  Lastly,  comes  the 
late  absorption  of  Sicily  in  the  modem  kingdom  of 
Itely.  The  result  of  these  various  forms  of  Italian 
infiuenoe  haa  been  that  all  the  other  tongnee  of  the 
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uland  have  died  out  before  the  advance  of  a  peculiar 
dialect  of  Italian.  In  religion  aeain  both  Islam  and 
the  Eastern  form  of  Christianity  nave  given  way  to  its 
Italian  form.  The  oonnecUon  with  England  amounts 
to  this,  that  both  idanda  came  under  Nonnan  dy- 
nutiea,  that  under  Norman  rule  the  intercourse  between 
the  two  countries  was  extremely  oloae,  and  that  Uie  last 
time  that  Sicily  was  the  seat  of  a  separate  power  it 
was  under  British  protection. 

The  Phoenician,  whether  from  old  Phodoioia  or  from 
Carthage,  came  from  lands  which  were  mere  strips 
of  sea-coast  with  a  boundless  continent  behind  them. 
The  Greek  of  old  Hellas  came  from  a  land  of  islands, 
peninsulas,  and  inland  seas.  So  did  the  Qreelc  of 
Asia,  though  he  had,  Uke  the  Phcenician,  a  vast  con- 
tinent behind  him.  In  Sicily  they  alt  found  a  strip  of 
sea-ooast  with  an  inland  region  behind ;  but  the  strip  of 
sea-coast  was  not  like  the  oroken  coast  of  Greece  and 
Greek  Asia,  and  the  inland  r^on  was  not  a  boundless 
oontinent  like  Africa  or  A«a.  In  Sidly  therefore  the 
Greek  became  more  oontinental,  and  the  Phoenician 
became  more  insular,  than  either  nation  had  been  in 
its  own  land.  Neither  people  ever  occupied  the 
whole  island ;  the  presence  of  the  other  hindered  either 
fmm  occapnng  even  the  whole  of  the  coast ;  nor  was 
eitiier  people  ever  able  to  spread  its  dominion  over 
the  earlier  inhabitants  very  far  inland.  Sicily  thus 
remained  a  world  of  its  own,  with  interests  ami  dis- 
putes of  its  own,  and  divided  among  inhabitants  of 
vwious  naUons.  The  history  of  the  Greeks  of  Sicily 
is  constantly  connected  with  the  history  of  old  Hellas, 
but  it  runs  a  separate  course  of  its  own.  l^ieir  posi- 
tion answers  somewhat  to  that  of  the  English  people 
of  the  United  States  with  regard  to  the  mother-country 
of  Great  Britain.  It  diiSen  in  this,  that  the  in^- 
pendenoe  of  the  Greek  dties  in  Sicniy  was  not  the 
result  of  warfare  with  the  mother-country.  Other- 
wise the  analog  would  have  been  almost  exact,  if 
Franoe  or  Spain  had  kept  its  old  power  in  North 
America.  The  Phcenidui  element  ran  an  opposite 
course,  as  the  independent  Phoenician  settlements  in 
Sicily  sank  into  dependencies  of  Carthage.  The  en- 
trance of  the  Romans  put  an  end  to  all  practical  inde- 
pendence on  the  part  of  either  nation.  But  Roman 
ascendency  did  not  affect  Greeks  and  Phoenicians  in 
the  same  way.  Phoenician  life  gradually  died  out 
But  Roman  ascendency  nowhere  crushed  out  Greek 
life  where  it  already  existed,  uid  in  some  ways  it 
strengthened  it  Though  the  Greeks  never  spread 
their  dominion  over  the  island,  they  made  a  peaceful 
conquest  of  it.  This  process  was  in  no  way  hindered 
h|y  the  Roman  dominion ;  the  work  of  assimilation 
went  on  still  faster. 
The  question  now  comes.  Who  were  the  original 

inhabitants  of  Sicily?  The  island  itself, 
fWhSitRnbi  S«eSio,  SieUta,  plainljr  takes  its  name  from 

the  Sikels  (SutcAo/,  StciUi),  a  people  whom 
we  find  occupying  a  great  part  of  the  island,  chiefly 
east  of  the  river  Gela.  They  appear  also  in  Italy,  in 
the  toe  of  the  boot,  and  older  history  or  tradition 
spoke  of  them  as  having  in  earlier  days  held  a  large 
place  in  Latium  and  elsewhere  in  central  Italy. .  They 
were  believed  to  have  crossed  the  strait  into  the  island 
about  300  years  before  the  beginning  of  the  Greek 
settlements,  that  is  to  say  in  the  11th  century  b.o. 
They  found  in  the  island  a  people  called  Slkans  (^acavoi, 
Sicani),  whose  name  might  pass  for  a  dialectic  form 
of  their  own,  did  not  the  ancient  writers  straitlv  affirm 
them  to  be  a  wholly  distinct  people,  akin  to  the  Ibe- 
rians. Sikans  also  appear  with  the  Ligurians  among 
the  early  inhabitants  of  Italy  (Virg.,  jEn.,  vii.  795, 
viii.  328,  xL  317,  and  Servius's  note),  It  is  possible 
then  that  the  likeness  of  name  is  accidental,  tnat  the 
Sikels  belonged  to  the  same  branch  of  the  Aryan  family 
as  the  Italians,  while  Sikans,  like  Ligurians  and  Ibe- 
rians and  the  surviring  Basques,  bdonged  to  the  earlier 
non-Aryan  population  of  western  Europe.  But,  what- 
OTer  the  origm  of  either,  in  the  history  of  the  ialand  I 


Sikans  and  Sikels  appear  as  two  distinct  nations  with 
a  clear  geographical  Doundary.  And  we  may  venture 
to  set  down  the  Sikels  as  undeveloped  Latins,  who 
were  hindered  by  the  coming  of  the  Greeks  from 
reaching  the  same  independent  national  life  as  thdr 
kinsfolk  in  Italy,  and,  instead  of  so  doing,  were  gndo- 
ally  Hellenized.  On  the  other  hand,  some  Sikel  ele- 
ments made  their  way  into  the  Greek  life  of  Sicily. 
That  the  Sikels  spoke  a  tongue  closely  akin  to  Latin  is 

Slain  from  several  ;  Sikel  woms  which  crept  into  SidUan 
l^reek,  an^  frorn  the  Sikeliot  system  of  weights  and 
measures, — utterly  unlike  anything  in  old  Greeoa 
When  the  Greek  settlements  oegan,  the  Sikans  had 
hardly  got  beyond  the  life  of  villages  on  hiU-tops 
(Dion.  Hal.,  v.  6),  more  truly  perhaps  villages  with 

Slaoes  of  shelter  on  the  hill-tops.  The  more  advanced 
ikels  had  their  hill-fort»  also,  but  they  had  learned 
the  advantages  of  the  sea,  and  they  ahnady  had  set- 
tJements  on  the  coast  when  the  Greeks  oame.  As  ws 
go  on,  we  hear  of  both  Sikel  and  Sikan  towns;  but 
we  may  suspect  that  any  approach  to  true  city  life  wis 
owing  to  Greek  influences.  Neither  people  grew  into 
any  form  of  national  unity.  There  was  neither  common 
king  nor  oommon  confederation  either  of  Sikels  or  <tf 
Siluna.  They  were  therefore  partly  subdued,  partly 
assimilated,  uowly,  but  without  much  eflfort 

In  the  northeast  comer  of  the  island  we  find  a  small 
territory  occupied  by  a  people  who  seem  to  have  made 
much  greater  advances  towards  civilized  life.  The 
Elymoi  were  a  people  of  uncertain  origin,  but  they 
claimed  a  mixed  descent,  partly  Trojan,  partly  Greek. 
Thucydides  however  unhesitatingly  reckons  them 
among  barbarians.  They  had  consideraUe  towns,  ts 
Scgesta  (the  Greek  Egesta)  and  Eryx,  and  the  whole 
histoiyj  as  wdl  as  the  remains,  of  Siesta,  shows  that 
Greek  influences  prevuled  among  them  vei7  eariy.  In 
short,  we  find  in  the  island  three  nations  distinct  from 
the  Greeks,  two  of  which  at  least  easily  adopted  Greek 
culture  and  came  in  the  end  to  pass  for  Greeks  1^ 
adoption. 

But,  as  we  have  already  seen,  the  Greeks  were  not 
the  first  colonizing  people  who  were  drawn 
to  the  great  island.  As  in  Cyprus  and  in  p^^^|ji^ 
the  islands  of  the  ^gsean,  the  Phoenicians  eettiementa 
were  before  them.  And  it  is  from  this 
presence  of  the  highest  form  of  Aryan  and  of  Semitie 
man  that  the  history  of  Sicily  draws  its  highest  interest 
Of  Phoeniman  ooounation  there  are  two,  or  rather  tliree, 
marked  periods.  We  must  always  remember  that  Csr- 
thage— the  newiaty — was  one  of  the  latest  of  Phoeniciaa 
foundations,  and  that  the  days  of  the  Carthaginian 
dominion  show  qb  only  the  latest  form  of  Phoenioao 
life.  Phoenician  settlement  in  Sicily  benin  before 
Carthago  became  great,  perhaps  before  Carthage  came 
into  being.  A  crowd  of  small  settlements  from  the 
old  Phoenicia,  settlements  for  trade  rather  than  for 
dominion,  factories  rather  than  colonies,  grew  up  on 
promontories  and  small  islands  all  round  the  Sioltan 
coast  These  were  unable  to  withstand  the  Greek  set- 
tlers, and  the  Phoenicians  of  Sicily  withdrew  step  by 
step  to  form  three  considerable  towns  in  the  northwest 
comer  of  the  isJand,— Motye,  Soloeis  or  Solunto,  on  a 
hill  overhanging  die  sea  on  the  north  coast,  and  the 
great  I^normos,  the  aB-htxven  (see  Palermo),  the 
city  destined  to  be,  in  two  different  periods  of  the 
world's  history,  the  head  of  Semitic  power  in  Sicily. 

Our  eariier  notices  of  Sicily,  of  Sikels  and  Sikans, 
in  the  Homeric  poems  and  elsewhere,  are 
vague  and  legendary.  Both  races  appear 
as  given  to  the  buying  and  selling  of  slaves 
( Oa.,  XX.  383,  xxiv.  30,  210).  The  intimate  connection 
between  old  Hellas  and  Sicily  begins  with  the  founda- 
tion of  the  Sicilian  Naxos  1^  Cnalkidians  of  Enboia 
under  Theokles,  which  is  assigned  to  the  ^r  735  b.c. 
The  site,  a  low  promontory  on  the  coast,  immediately 
below  the  height  of  Tauromenion,  marks  an  age  whiffl 
had  advan(»d  beyond  the  hill-fortress  uid  whits 
thoroughly  valued  the  sea.   The  next  year  GorinI* 
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begap  her  system  of  settlement  in  the  west:  Korkyra 
(Corciyra),  the  path  to  Sicily,  and  Syracuse  on  the 
Siolian  cowtt  were  planted  as  parts  of  one  enterprise. 
fmm  this  time,  for  about  150  years,  Grreek  settlement 
in  the  island,  with  some  intervals,  goes  steadily  on. 
Both  Ionian  and  Dorian  colonies  were  planted,  both 
fifom  the  older  Greek  lands  and  tnm  the  older  Sicilian 
settlements.  The  east  oo«st,  neurest  to  Greece  and 
richest  in  good  harbors,  was  occupied  first  Here,  be- 
tween Naxoe  and  Synwmse,  aroee  the  Ionian  cities  of 
LeoQtinoi  and  Katana  (Catina,  Catania)  and  the  Do- 
rian Megara  by  Hybla.  Settlement  on  the  south- 
western coast  be^n  about  688  B.C.  with  the  joint 
Cretan  and  Rhodian  settlement  of  Gela,  and  went  on 
in  the  foundation  of  Selinons  (the  most  distant  Greek 
dty  on  this  side),  of  Bjimarina  (Camarinaif,  and  in 
588  B.C.  of  the  (}eIoan  settJement  of  Akragas  (Agri- 
sentom,  Oii^nti),  planted  on  a  high  hill,  a  titUe  w^ 
iroin  the  sea,  which  Deeune  the  seeond  city  of  Hellenic 
Sicily.  On  the  north  ooast  tbe  Ionian  Himera  was  the 
only  Greek  atjr  in  Sicily  itself,  hut  the  Knidians 
founded  Upara  in  the  .^lian  Islands.  At  the  north- 
east  comer,  opposite  to  Italy,  and  cnnmanding  Uie 
strait,  arose  Zankle,  a  ratv  of  unoertMu  date  and  mixed 
origin,  better  known  tinder  its  later  name  of  Hessana 
MesBina). 

Thus  neariy  all  the  east  ooast  of  Sicily,  a  great  part  of 
the  south  ooast,  and  a  much  smaller  part  of  the  north, 
psBsed  into  the  hands  of  Greek  settlers,  7-Sikeliots 
IZMCAiwriu),  as  distinguished  from  tl>e  native  Sikels. 
Iliiswasone  of  thejgreatest  advances  1  ever  made  by 
the  Greek  people.  The  Greek  element  be«an  to  na 
predominant  in  the  island.  Among  the  earner  inhab- 
itaatfl  tlte  Sikels  were  already  heeomin^  adopted 
Oreeks.  Many  bf  them  graduidly  sank  into  a  not 
wholly  anwiUtng  subjection  as  cultivators  of  the  soil 
undn  Greek  masters, — a  relation  embodied  perhaps  in 
the  legend  that  a  native  Sikel  prince  led  the  Greek 
setders  to  the  foundation  of  Megara.  But  there  were 
ilso  independent  Sikel  towns  in  tne  interior,  and  there 
wBs  a  strong  religious  intereommmuon  between  the  two 
races.  Sikel  Henna  (^nna,  Castrogiovannt)  is  the 
Bpeoal  seat  of  the  worship  of  Demeter  and  her 
daughter.  The  Sikans,  on  the  other  hand,  seem  more 
distinct  and  more  steadily  hostile.  ThePhoe- 
nicians,  now  shut  up  in  one  comer  of  the 
island,  with  Selinous  on  one  side  and  Himera 
00  the  other  founded  right  in  their  teeth,  are  bitter  ene- 
mies ;  but  the  time  of  their  renewed  greatness  under  the 
headshipofCarthagehasnotyetoome.  TheTth century 
B.C.  ana  the  eariy  part  of  the  6th  were  a  time 
in  which  the  Greek  dties  of  Sicily  had  their 
period.  full  share  in  the  general  prosperity  of  the 
Greek  colonies  everywhere.  Fora  while  they 
ontsteipped  the  cities  of  old  Greece.  Their  political  con- 
BtitntioDs  were  aristocratic ;  that  is,  the  franchise  was 
confined  to  the  descendants  of  the  original  settlers, 
round  whom  an  excluded  body  or  plebs)  was 

often  growing  np.  The  ancient  kingship  was  perhaps 
kept  on  or  renewed  in  some  of  the  Sikeliot  and  Itsliot 
towns  ;  but  it  is  more  certain  that  civil  dissensions  led 
veiy  early  to  the  rise  of  tyrants.  The  first  and  most 
&inoas  IB  Phalaris  of  Akragas,  whose  exact  date  is 
BDOCTtain,  whose  letters  are  now  cast  aside,  and  whose 
waxen  ball  has  been  called  in  question,  but  who  clearly 
nse  to  Dower  very  soon  after  the  foundation  of  Akragas. 
Under  his  rule  the  city  at  once  sprang  to  the  first  place 
is  Sidly,  and  he  was  the  first  Sikeliot  ruler  who  held 
dominion  over  two  Greek  cities,  Akragas  and  Himera. 
This  time  of  prosperity  was  also  a  time  of  intellectual 
progress.  To  say  nothing  of  lawgivers  like  Charondas, 
the  line  of  Sikeliot  poets  began  early,  and  the  circnm- 
■taooes  of  the  island,  the  adoption  of  many  of  its  local 
traditions  and  beliefe — perha^  a  certain  intermingling 
of  native  blood — gave  the  intellectual  life  of  Sicrily 
t  character  in  some  thin^  distinct  from  that  of  old 
Hellas.  Stesichoros  of  Himera  (c.  632-556  B.C.)  holds 
K  great  place  among  the  lyric  poets  of  Greece,  and  some 


place  in  the  political  history  of  Sicily  as  the  opponent 
of  Phalaris.  The  architecture  and  sculpture  of  this 
age  have  also  left  some  of  their  most  remarkable  monu- 
ments among  the  Greek  cides  of  Sicily  (see  Sybacuse), 
The  remains  of  the  old  temples  of  Selinous,  attributed 
to  the  7th  century  B.C.,  show  us  the  Doric  style  in 
its  earlier  state,  and  the  sculptures  of  their  metopes 
(preserved  at  Palermo)  are  as  distinctly  grotesque  as 
any  Romanesque  sculpture  of  the  llth  or  I2th  century. 
In  both  ages  the  art  of  the  builder  was  far  in  advance 
of  that  of  the  ornamental  carver. 

This  first  period  of  Sicilian  histoiy  lasts  as  long  m 
Sicily  remains  untouched  from  any  non-Hellenic  ctuar* 
ter  outside,  and  as  long  as  the  Greek  cities  in  Sicily 
remain  as  a  rule  independent  <^  one  another.  A 
change  begins  in  the  6th  century  and  is  accomplished 
early  in  the  5th.  The  Phoenician  settlements  in  Sicily 
become  dependent  on  Carthage,  whose  nvwing  power 
beftins  to  be  dangerous  to  the  Gredcs  of  sidly.  Mean- 
while the  growth  of  tyrannies  in  the  Greek 
dties  was  bennning  to  group  several  towns  tmumin. 
together  under  a  single  master,  and  thus  to 
increase  the  greatness  of  particular  dties  at  the  expense 
of  their  fieedom.  Thus  Theron  of  Akra^  (488-472), 
who  bears  a  good  character  there,  acquired  also,  like 
l^ialaris,  the  rule  of  Himera.  One  such  power  held 
dominion  both  in  Italy  and  Sicily.  '  Anaxilaofl  Of 
Rhe^nt  by  a  long  and  strange  tale  of  treachery,  occu- 
pied Zankle  and  cnanged  its  name  to  Messana.  But 
the  greatest  of  the  Sikeliot  powers  began  at  Gela  in 
505,  and  was  in  485  translated  by  Gelon  to  GcIoo. 
Syracuse.  That  city  now  became  the  centre 
01  a  greater  dominion  over  both  Greeks  and  Sikels  than 
the  island  had  ever  before  seen.  But  G«loo,  like 
several  later  tyranta  of  Syracuse,  takes  his  place — and 
it  is  the  redeeming  ixnnt  in  the  poution  of  all  of  t^m — 
is  the  champion  of  Hellas  against  the  barbarian.  The 
great  double  invasion  of  480  B.C.  was  planned  in  con- 
cert by  the  barbarians  of  the  East  and  the  West  (Diod. , 
xi.  20 ;  schol.  on  Find.,  J^th.,  I  146:  Grote,  v.  294). 
While  the  Persians  threatened  old  Greece,  Carthage 
threatened  the  Greeks  of  Sicily.  There  were  Sikeliota 
who  played  the  part  of  the  Medizers  in  Greece ; 
Selinous  was  on  the  side  of  Carthage,  and  the  coming 
of  Hamilkar  was  immediately  brought  about  by  a 
tyrant  of  Himera  driven  out  by  Theron.  But  the 
united  power  of  Gelon  and  Theron  crushed  the  invaders 
in  the  great  battle  of  Himera,  won,  men  said,  on  the 
same  day  as  Salamis,  and  the  victors  of  both  were 
coupled  as  the  joint  deliverers  of  Hellas  (Herod.,  viL 
165-167  ;  Diod.,  xx.  20-25  ;  Find.,  i)/tk,,  i.  147-156; 
Simonides,  fr.42;  Polyainos,  i.  27).  But,  while  the  vic- 
tory of  Salamis  uras  followed  by  a  long  war  with  Persia, 
the  peace  which  was  now  granted  to  Carthage  stayed  ia 
force  for  seventy  years.  Gelon  was  followed  by  his 
brother  Hieron  (478-467),  the  special  sub-  Hiowm  J, 
ject  of  the  songs  of  Pindar.  Akragas 
meanwhile  flourished  under  Theron  ;  but  a  war  between 
him  and  Hieron  led  to  slaughter  and  new  settlement  at 
Himera.  These  transplantings  from  city  to  dty  began 
under  Grelon  and  went  on  under  Hieron.  They  made 
speakers  in  old  Greece  (Thuc,  vi.  17)  contrast  the 
permanence  of  habitation  there  with  the  constant 
changes  in  Sidly.  Hieron  won  the  &me  of  a  founder 
by  peopling  Katana  with  new  citizens,  and  changing  its 
name  to  Aitna. 

None  of  these  tyrannies  were  lon|^-ltved.  The  power 
of  Theron  fell  to  pieces  under  his  son  Tbrasydaioe. 
When  the  power  01  Hieron  passed  in  467  B.C.  to  hia 
brother  Thrasyboulos  the  freedom  of  Syracuse  was  won 
by  a  combined  movement  of  Greeks  aad  Sikels,  and  the 
Greek  dties  gradually  settled  down  as  they  had  been 
before  the  tyrannies,  only  with  a  chan^  to  democracy 
in  their  constitutions.  The  mercenaries  who  had  re- 
ceived citizenship  from  the  tyrants  were  settled  at 
Messana.  About  fifty  years  of  general  prosperity  fol- 
lowed. We  have  special  pictures  of  almost  incredible 
wealth  and  luxury  at  Akragas,  diiefly  founded  on  an 
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Afncan  trade.   Moreoi'er  art,  acienoe,  poetry,  had  all 
been  encouraRed  by  the  tyranta,  and  they  went  on 
flonrbhing  in  the  free  states.  To  these  was  now  added 
the  speciiu  growth  of  freedom,  the  art  of  puUio  8p«ik- 
ing.  Epichariuti.4  (540-450),  carried  as  a  babe  to  Sicily, 
is  a  link  between  native  Sikeliuts  and  thu  stranieiers  in- 
vited by  Hieron ;  as  the  founder  of  the  local  Sicilian 
comedy,  he  ranks  among  Sikeliota.  After  him  Sophron 
of  Syracuse  gave  the  Sicilian  mimes  a  place  amori^  the  ; 
forma  of  Greek  poetry.    But  the  intellect  of  free  bici^ 
struck  out  hh^her  paths.    Empeduklcs  of  Akragas  is  | 
best  known  from  the  legends  of  his  miracles  and  of  his  < 
death  in  the  fires  of  Alina ;  but  he  was  not  the  less  j 
philosopher^  poet,  and  physician,  besides  his  political  | 
career.    It  is  vaguely  implied  (Diog.  Liaert.,  Tiii  2,  9) ' 
that  he  refused  an  oner  ijf  the  tyranny  or  of  authority 
in  some  shape.    Gonrias  of  Leontinoi  {c  480-375)  had 
a  still  more  direct  influence  on  Greek  culture,  as  father 
of  the  technical  schools  of  rhetoric  throufjhout  Greece. 
Architecture  too  advanced,  and  the  Doric  style  gradu- 
ally lost  somewhat  of  its  ancient  massiveness.  The 
temple  at  Syracuse  which  is  now  the  metropolitan 
church  belongs  to  the  earlier  days  of  this  time.    It  ia 
followed  by  the  later  temples  at  Selinous,  among  them  ; 
the  temple  of  Zeus,  which  is  said  to  have  b^n  the 
greatest  in  Sicilv,  and  by  the  wonderful  series  at 
Akragas,  crowned  bv  the  Olympian  temnle,  with  its 
many  architectural  singularities.    This,  like  its  fellow 
at  Selinous,  waa  not  futlv  finished  at  the  time  of  the 
Carthaginian  inroad  at  the  end  of  the  century. 
During  this  time  of  prosperity  there  was  no  dread  of 

Carthuinian  inroads.  But  in  4.')4  b.o.  we 
Condidon  read  or  \  mr  between  SegesU  and  Lilybaion 
andsitauu.  (LiWbsaum).    There  was  as  yet  no  town 

of  Lilybaion  ;  but,  if  the  war  was  waged 
against  any  Phcenician  settlement,  the  fact  is  to  be 
noticed,  as  hitherto  Segesta  has  been  allied  with  the 
Phoenicians  against  the  Greeks.    Far  more  important 
u»  our  notices  of  the  earlier  inhabitants.    For  now 
comes  the  great  Sikel  movement  under  Douketios,  who, 
between  force  and  persuasion,  came  nearer  towards 
unitiiw  his  people  into  one  body  than  had  ever  been 
done  before.  From  his  native  hul-top  of  Meoai,  rising 
above  the  lake  dedicated  to  the  Palikoi,  the  native 
deiUes  whom  Sikels  and  Greeks  alike  honored,  he 
brouffht  down  hiB  people  to  the  new  city  of  Paliku  in 
Uie  plain.   His  power  grew,  and  Alcragaa  ooold  mth- 
gtana  him  only  by  the  help  of  Syracuse.  Alternately 
viotorious  and  defeated,  'spared  by  Syracuse  (451),  sent 
to  be  safe  at  Corinth,  he  came  back  to  Si(nly  only  to  form 
greater  plans  than  before.    War  between  Akragas  and 
Syracuse  enabled  him  to  carry  out  his  schemes,  and, 
with  the  help  of  another  Sikel  prinoe  who  bore  the 
Greek  name  of  Archomides,  he  founded  Kfde  Akte  on 
the  northern  coast.    But  his  work  was  cut  short  by  his 
death  in  440 ;  the  hope  of  the  Sikel  people  now  la^  in 
assimilation  to  their  Hellenic  neighbors.  Douketios's 
own  foundation  of  Kale  Akte  lived  on,  and  we  presently 
hear  of  Sikel  towns  under  kings  and  tvrants,  all  marking 
an  approach  to  Greek  life.   Koughly  speaking,  while 
the  Sikels  of  the  plain  country  on  the  east  coast  oecame 
subject  to  Syracuse,  most  of  those  in  other  parts  of  the 
island  remained  independent   Of  the  Sikans  we  hear 
less ;  but  Hykkara  in  the  northwest  was  an  independent 
Silcan  town  on  bad  terms  with  Segesta.  On  the  whole,  > 
setting  aside  the.impassable  barrier  between  Greek  and  { 
^oemdaU]  other  distinctions  of  race  within  the  island  j 
were  breaking  down  through  the  spread  of  the  Hellenic  i 
element.    Segesta  was  on  familiar  terms  with  both  I 
Greek  and  Phoenician  neighbors,  and  had  the  right  of  [ 
intermarriage  (Thuo.j  vi.  6)  with  Hellenic  Selinous. ' 
Among  the  Greek  cities  themselves  the  distinction  be- 1 
tween  the  Dorian  and  the  Ionian  or  Chalkidian  settle- 1 
ments  is  still  keenly  felt.   The  Ionian  is  decidedly  the ' 
weaker  element :  tuid  it  waa  most  likely  owing  to  the 
rivalw^  between  the  two  great  Dorian  cities  of  Syracuse 
ud  Akragas  that  the  Chalkidian  towns  were  able  to 
keep  any  lodependenoe  at  all. 


TTp  to  this  time  the  Italiot  and  Sikeliot  Greeks  have 
formed  part  of  the  general  Greek  world,  while  withm 
that  world  they  have  fonned  a  world  of  their  own,  and 
Siinly  has  again  forroeil  a  worid  of  its  own  mthin  that 
Wars  and  conqiu'sts  between  Greeks  and  Greeks, 
especially  on  the  luirt  of  Syracuse,  though  not  want- 
ing, have  been  on  the  whole  less  constant  than  in  old 
Greece.  It  is  even  possible  to  appeal  to  a  vein  of  local 
Sicilian  patriotism,  to  jireach  a  kind  of  Monroe  doe- 
trine  by  which  Greeks  trom  other  lands  should  be  shut 
out  as  strangers  [a>.A6ibv'f.oi,  Thuc,  vi.  61,  74).  Pre** 
ently  this  state  of  Sicilian  isolation  was  broken  iu 
aj)on  by  the  great  Peloponnesian  War.  The  Sikeliot 
cities  were  (&awn  into  alliance  with  one  side  or  the 
other,  till  the  mun  interest  of  Greek  histoir  gathon 
for  a  while  round  the  Athenian  attack  on  Syraouse. 
At  the  very  beginning  of  the  war  the  Lacedaemonians 
looked  for  nelp  from  the  Dorian  Sikeliota 
But  the  first  active  intervention  came  from  ^^^If'xtSe'^ 
the  other  side.  Conquest  in  Sicily  was  a 
faTorite  dream  at  Athens  (Hioo.,  vi.  1,  cf.  i.  48,  and 
Died.,  zii.  54),  with  a  view  to  wider  conquest  or  influ- 
ence in  the  western  Mediterranean.  An  opportunity 
for  Athenian  interference  was  found  in  427  in  a  quarrel 
between  Syracuse  and  Leontinoi  and  their  allies. 
Leontinoi  craved  help  from  Athens  on  the  ground  of 
Ionian  kindred.  Her  envoy  was  Gorgias  ;  his  peculiar 
style  of  rhetoric  was  now  first  heard  in  old  Greece 
(Diod.,  xii.  53,  54),  and  his  pleadings  were  suocessfuL 
For  several  years  from  this  time  j[427-422)  AtJims 
plays  a  part,  chiefly  onsuooesBftil,  in  Sicilian  a&ira. 
But  the  paraeular  events  are  of  little  impcwtaiieei 
except  as  leading  the  way  to  the  greater  events  Uiat 
follow.  The  steadiest  ally  of  Athens  was  the  Italiot 
Rhegion ;  Messana,  with  its  mixed  populatioD,  was 
repeatedly  won  and  lost ;  the  Sikel  bnbutaries  of  Syra- 
ouse give  zealous  help  to  the  AtheniMS.  ^  _ 
But  in  424  all  the  Sikeliot  and  most  of  the  " 
Italiot  cities,  under  the  guidance  of  Hermokrates  of 
Syracuse,  who  powerfrdl^  set  forth  the  doctrine  of 
Sikeliot,  perhaps  of  Sidhan  uni^,  agreed  on  a  peace. 
Presently  an  internal  disturlmnoe  at  Leontinoi  led  to 
annexation  by  Syracuse.  This  gave  the  Athenians  a 
pretext  fo^  another  attempt  in  422.  Uttle  came  of  it 
though  Athens  was  joined  by  the  Doric  cittes  of 
Kamarina  and  Akragas,  oleany  out  of  jealousy  to- 
wards Syraouse.  For  sevml  years  the  island  was  left 
to  iteelf . 

The  far  more  memoraUe  interference  of  Athens  in 
Sicilian  affairs  in  the  year  415  was  partly  in  answer  to 
the  ciy  of  the  exiles  of  Leontinoi,  partly  to  a  qiuto 
distinct  appeal  from  the  Elymian  Segesta.  That  ei^, 
an  ally  of  Athens,  asked  for  Athenian  help  against  its 
Greek  neighbor  Selinous.  In  a  dispute,  parUy  about 
boundaries,  partly  about  the  right  of  intermarriage 
between  the  Hellenic  and  the  Hellenizing  city,  Segeeta 
was  hard  pressed.  She  vainly  asked  for  help  at 
Akragas — some  say  at  Syracuse  (Dtod.,  xii.  82) — and 
even  at  Carthage.  The  last  appeal  was  to  Athens. 
But  the  claims  of  Segesta  and  Leontinoi  are  soon  for- 
gotten in  the  struggle  for  life  and  death  between  Syra^ 
cuse  and  Athens. 

The  doteils  of  the  great  Athenian  expedition  (415- 
413)  belong  partly  to  the  political  history  of 
Athens,  partly  to  that  of  Stracitsb  (o.r.).  ex'pSiWML 
But  its  results  make  it  a  marked  epoch  in 
Sicilian  histoir.  and  the  Athenian  plans,  if  suocessfuL 
would  have  changed  the  whole  fece  of  the  Weet.  If 
the  later  stages  of  the  struggle  were  remarkable  for  the 
vast  number  of  Greek  cities  engaged  on  both  sides, 
and  for  the  strange  inversion  of  relations  among  them 
on  which  Thucydides  (vii.  .'>7,  5H)  comments,  the  whole 
war  was  yet  more  remarkable  for  tlie  large  entrance  of 
the  barbarian  element  into  the  Athenian  reckonings. 
The  war  was  undertaken  on  behalf  of  Segesta;  the 
Sikels  gave  Athens  valuable  help ;  the  grrater  barba- 
rian powers  out  of  Sicily  also  <»me  into  iJixy.  Some 
hdp  actually  came  from  Jiltruria.   But  Carthage  waa 
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more  far-sighted.  If  S^racuBe  was  an  object  of 
jealousy,  Atnens,  succeeding  to  her  dominion,  creating 
a  power  too  nearly  alike  to  her  own,  wonld  have  pro- 
Toked  far  greater  jealousy.  So  Athens  found^  no 
active  support  save  at  Naxos  and  Katana,  thougli 
Akragas,  ii  she  would  not  help  the  invaders,  at  least 
^ve  no  help  to  her  own  rival.  The  war  is  instructive 
in  many  ways  :  it  reminds  us  of  the  general  conditions 
of  Greek  seamanship  when  we  find  tnat  Korkyra  was 
ik«  meeting-place  for  the  allied  fleet,  and  that  Syracuse 
was  reached  only  by  a  coasting  voyage  along  the  shores 
of  Greek  Italy.  We  are  struck  also  by  the  low  mili- 
tary level  of  the  Sicilian  Greeks.  The  Syracusan 
beavy-armed  are  as  far  below  those  of  Athens  ae 
those  of  Athens  are  below  those  of  Sparta.  The 
ffum'-continental  character  of  Sicily  causes  Syracuse, 
with  its  havens  and  its  islands,  to  be  looked  on,  in  com- 
mrisoQ  with  Athens,  as  a  land  power  {^jreipaTot 
Thac.,  vii.  21).  That  is  to  say,  the  Sikeliot  level 
represents  the  general  Greek  level  as  it  stood  before 
the  wars  in  which  Athens  won  and  defended  her 
domiaton.  The  Greeks  of  Sitnly  had  had  no  such 
military  practice  as  the  Greeks  of  old  Greece ;  but  an 
aUe  commander  could  teach  both  Sikeliot  soldiers  and 
Sikeliot  seamen  to  oat-manoeuvre  Athenians.  The 
main  result  of  the  expedition,  as  regards  Sicily,  was  to 
bring  the  island  more  thoroughly  into  the  thick  of 
Greek  afbirs.  Syracuse,  threatened  with  destruction 
by  Athens,  was  saved  by  the  zeal  of  her  metropolis 
Corindk  in  stirring  up  the  Peloponnesian  rivals  of 
Athens  to  help  her.  Gvlippos  came ;  the  second 
Athenian  fleet  came  and  perished.  Syracuse  was 
saved  ;  all  chance  of  Athenian  dominion  in  Sicily  or 
elsewhere  in  the  West  came  to  an  end.  Syracuse 
repaid  the  debt  by  good  service  to  the  Peloponneeian 
41S-I92B.C:  ^d  from  that  time  the  mutual  in- 

flnenoe  of  Sicily  and  old  Greece  upon  one 
another  is  far  stronger  than  in  earlier  times. 

Bttt  before  the  war  in  old  Greece  was  over,  seventy 
fyg^iiji^  yeus  after  (he  CTeat  victory  of  Qelon  (410), 
iBTtiioa  the  Greeks  of  Sialy  had  to  undei^  bar- 
Han-  barian  invanon  on  a  vaster  scale  than  ever. 
The  disputes  between  Segesta  and  Selinous 
called  in  these  enemies  also.  Carthage  stepped  in  as 
the  ally  of  Segesta,  the  enemy  of  her  old  ally  Selinous. 
Her  Wsder  was  Hannibal,  grandson  and  avenger  of  the 
Hamilkar  who  had  died  at  Himera.  In  408,  at  the 
head  of  a  vast  mercenary  host,  he  sailed  to  Sicily, 
attadced  Selinous,  and  stormed  tihe  town  after  a  mur- 
derons  assault  of  nine  days,  while  the  other  Sikeliot 
dties,  sommoned  to  help,  were  still  lingering.  The 
walb  and  temples  were  overthrown ;  the  mass  of  the 
people  were  massacred ;  the  few  who  esca^yed  were 
allowed  to  return  to  the  dismantled  site  as  tributaries 
^  Carthage ;  and  the  city  never  recovered  its  old  great- 
aesB.  Thenoe  Hannibal  went  on  to  Himera,  with  the 
^leetal  misrion  aven^ng  his  grandfather.  By  this 
tune  the  other  Greek  cities  were  stirred  to  help,  while 
Sikels  and  Sikansjoined  Hannibal ;  the  strife  was  dis- 
tinetly  a  strife  ot  Greeks  uid  barbarians.  At  last 
Himera  was  stormed,  and  3000  of  its  <»tiEens  were 
solemnly  slaughtered  on  the  spot  where  Hamilkar  had 
died.  Himera  ceased  to  exist ;  but  the  Carthaginians 
foonded  the  new  town  of  Thermal  (Termini)  not  far 
off,  to  which  the  name  is  sometimes  laxly  applied. 
He  Fhoenitnan  poesessions  in  Sicily  now  stretched 
aatm  the  island  nom  Himera  to  Selinous.  The  next 
victim  was  Akragas ;  its  defenders,  natives  and  allies, 
quarrelled  among  themselves ;  the  mass  of  the  people 
wrBook  the  ci^,  and  found  belter  at  Gela  and  else- 
vhrn.  The  few  who  were  left  were  slaughtered  ;  the 
towD  was  sacked  and  the  walla  destroyed.  Akragas 
WIS  presently  restored,  and  it  has  lired  on  to  this  day ; 
bat  It  never  reoovered  its  old  greatness. 

Meanwhile  the  revoluUons  of  Syracuse  affected  the 
DfamnkMi  ^^^^  ^f  Sicilji  and  of  the  whole  Greek 

,  worid.  Dionysios  the  tyrant  began  his 
nagn  of  thirty-eight  years  in  the  first  months  of  405. 


Almost  at  the  same  momeat,  the  new  Carthaginian 
commander,  Himilkon,  attacked  Gela  and  Kamarina. 
Dtonywos,  coming  to  the  help  of  Gela,  was  defeated, 
and  was  charged  with  treachery.  He  now  made  the 
mass  of  the  people  of  both  towns  find  shelter  at  Syra- 
cuse.   But  now  the  plague  led  Himilkon  to  ask  for 

geace.  Carthage  was  confirmed  in  her  possession  of 
elinous,  Himera,  and  Akragas,  with  some  Sikan  dis- 
tricts which  had  opposed  her.  The  people  of  Gela  and 
Kamarina  were  allowed  to  occupy  their  unwalled  towns 
as  tributari^  of  Carthage.  Leontinoi,  latterly  a  Syra- 
cusan fort,  as  well  as  Messana  and  all  the  Sikeb,  were 
declared  independent,  while  Dionysios  was  acknowl- 
edged as  master  of  Syracuse.  No  war  was  ever  more 
grievous  to  freedom  and  civilization.  More  than  half 
Sicily  vfaa  now  under  harbarian  dominion ;  several  of 
its  noblest  cities  had  perished,  and  a  tyrant  was  estab- 
lished in  the  greatest.  The  5th  century  B.C.,  after  its 
central  years  of  freedom  and  prosperity,  ended  in  far 
deeper  darkness  than  it  had  begun.  The  minuter 
account  of  Dionysios  belongs  to  Syracusan  history ;  but 
his  position,  one  unlike  anything  that  had  been  before 
seen  in  Sicily  or  elsewhere  in  Hellas,  forms  an  epoch  in 
the  history  of  Kurope.  His  only  bright  side  is  his 
championship  of  Heilas  against  the  Phoenician,  and 
this  is  balanced  by  his  setUements  of  barbarian  merce- 
naries in  several  Greek  cities.  Towards  the  native 
races'  his  policy  varied  according  to  momentary  in- 
ter^ts ;  but  on  the  whole  his  reign  tended  to  bring  the 
Sikels  more  and  more  within  the  Greek  pale.  His 
dominion  is  Italian  as  well  as  Sicilian  ;  his  influencey 
as  an  ally  of  Sparta,  is  important  in  old  Greece : 
while,  as  a  hirer  of  meroenanes  everywhere,  he  had 
wider  relations  than  any  earlier  Greek  with  the  nations 
of  western  Europe.  He  further  opened  new  fields  for 
Greek  settlement  on  both  sides  of  the  Hadriatia  In 
short,  under  him  Sicily  became  for  the  first  time  the 
seat  of  a  great  European  power,  while  Syracuse,  as  its 
head,  became  the  greatest  of  European  cities.  His 
reign  was  unusually  long  for  a  Greek  tyrant,  and  his 
career  furnished  a  model  for  other  nilera  and  invaders 
of  Sicily.  With  him  in  truth  begins  that  wider  range 
of  Greek  warfare,  policy  and  dominion  which  the 
Macedonian  kingdoms  cury  on.  The  master  of  such 
a  dominion  becomes  the  improver  of  the  military  art. 
With  him  begins  the  enipioyment  of  ships  (greater 
than  the  old  triremes,  of  more  effective  engines  in 
sieges,  and  that  combined  use  of  troops  of  various 
arms  and  nations  which  Alexander  carried  to  perfec- 
tion. 

The  reign  of  Dionysios  (405-367)  is  divided  into 
marked  periods  by  four  wars  with  Carthage, 
in  397-396,  392,  383,  and  368.  In  the  first 
war  his  home  power  ffas  all  but  over-  thase,eto. 
thrown ;  but  he^  lived  through  the  storm, 
and  extended  his  dominion  over  Naxos^  Katana,  uid 
Leontinoi.  All  three  perished  as  Greek  cities.  Katana 
was  the  first  Sikeliot  tnty  to  receive  a  settlement  of 
Campanian  meroenaries,  white  others  settled  in  noa- 
Hellenio  Entella.  Naxos  was  settled  by  Sikels ;  Leon- 
tinoi was  agun  merged  in  Syracuse.  Now  begin  the 
dealings  of  Dionysios  with  Italy,  where  the  Rhe^ines, 
kinsmen  of  Naxos  and  Katana,  planned  a  fruitless 
attack  on  him  in  common  with  Meesana.  He  then 
sought  a  wife  at  Rhegion,  but  was  refused  with  scorn, 
while  Lokroi  (Locri)  gladly  gave  him  Doris.  The  two 
cities  afterwards  fared  accordingly.  In  the  first  war 
with  Carthage,  the  Greek  cities  under  Carthiiginian 
dominion  or  dependence  helped  him ;  so  did  Sikans 
and  Sikels,  which  last  had  among  them  some  stirring 
leaders :  Elymian  Segesta  dave  to  Cartb^.  Diony- 
sios took  the  Phoenidan  stronghold  of  Motye ;  but 
Himilkon  recovered  it,  destroyed  Messana,  founded  the 
hill-town  of  Tauromenion  (T^aormina)  above  Naxos  for 
Sikels  who  had  joined  him,  defeated  the  fleet  of 
Dionvsios,  and  besieged  Syracuse.  Between  invasion 
and  home  discontent,  the  tyrant  was  all  but  lost ;  but 
the  Sputan  Ph&rakidas  stem  his  fiiend ;  the  Caith»> 
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gioians  again  suffered  from  pestilence ;  and  Himilkon 
went  away  defeated,  takiilg  with  him  his  Carthaginian 
troops  and  forsaking  his  allies.  Gela,  Kamarina, 
Himera,  Seliaoiis,  Akr^a^  itself,  now  passed  into  the 
dependent  alliance  of  Dionysios.  The  Carthaginian 
dominion  was  cut  down  to  what  it  had  been  before 
Hannibal's  invasion.  The  lo>rd  of  Sj'racuse  had  grown 
at  the  cost  of  Greek  and  barbarian  alike. 

He  phmted  meioenariea  at  Leontinoi,  conquered 
some  Sikel  towns,  central  Henna  among  Uicm,  and 
made  alliances  with  others.  He  restoi'ed  Messana, 
peopling  it  with  motley  settlers,  among  whom  were 
some  of  the  old  Messenians  from  Peloponnesos.  But 
the  Spartan  masters  of  the  old  Messenian  land  grudged 
this  possible  beginning  of  a  new  Messenian  power. 
Dionysios  therefore  moved  his  Messenians  to  a  point 
on  the  north  coast,  where  they  founded  Tyndaris.  He 
clearly  had  a  special  eye  to  that  region.  He  took  the 
Sikel  Kephaloidion  (Oefalti),  and  even  the  old  Phoe- 
nician border-fortress  of  Solous  was  betrayed  to  bim. 
He  beat  back  a  Rhegine  expedition ;  but  his  advance 
was  checked  by  a  failure  to  take  the  new  Sikel  settle- 
ment of  Tauromeni9Q.  His  enemies  of  all  r&oes  now 
declared  themaelTea.  Many  of  the  Sikels  forsook 
him ;  Akragaa  declared  herself  independent ;  Carthage 
herself,  stirred  by  the  loss  of  Solous,  aj^n  took  the 
field. 

The  Punic  war  of  392-391  was  not  ver^  memorable. 
Both  sides  failed  in  their  chief  enterprises,  and  t^e 
main  interest  of  the  story  comes  from  the  glimpses 
which  we  get  of  the  Sikel  states.  Most  of  them  joined 
the  Carthaginian  leader  Mago ;  hut  he  was  successfully 
withstood  at  ARynon  by  Agyris,  the  ally  of  Dion^stos, 
who  is  describea  as  a  tyrant  second  in  power  to  Diony- 
Bios  himself.  This  way  of  -  speaking  would  imply  that 
Agyrion  bad  so  far  advanoed  in  Greek  ways  as  to  run 
the  usual  course  of  a  Greek  oommonwealth.  The  two 
tyrants  drove  Cartlu^  to  a  peace  by  which  she  aban- 
doned all  her  Sikd  allies  to  ^onynoB.  This  time  be 
took  Tauromenion  and  aeUJed  it  with  his  mercenaries. 
For  new  oolonists  of  this  kind  the  established  commu- 
nities of  all  races  were  making  wav.  The  tnuisporta- 
tions  under  the  older  tyrants  had  been  movements  of 
Greeks  from  one  Greek  site  to  another.  Now  all  raoes 
are  confounded. 

Dionysios,  now  free  from  Phoenician  warfare,  gave 
his  mind  to  enterprises  which  raised  his  power  to  its 
greatest  heieht.  In  .the  years  390-387  he  warred 
against  the  Italiot  cities  in  alliance  with  their  Luca- 
nian  enemies.  Rhegion  Kroton  (Croton),  the  whole 
toe  of  the  boot,  were  contjuered.  Their  lands  were 
given  to  Lokroi ;  their  citizens  were  taken  to  Syra- 
cuse, sometimes  as  slaves,  sometimes  as  citizens.  The 
master  of  barbarians  fell  below  the  lowest  Hellenic 
level  when  he  pot  the  braTe  Rhegine  general  Phyton 
to  a  lingering  death-,  and  in  other  cases  imitated  the 
Carthaginian  cruelty  of  crucifizion.  Conqueror  of 
southern  Italy,  he  turned  his  thoughts  yet  further, 
and  became  the  first  ruler  of  Sidly  to  stretch  forth  his 
hands  towards  the  eastern  peninsula.  In  the  Hadri- 
atic  he  helped  Hellenic  extension.  He  planted  direcUy 
and  indirectly  some  settlements  in  Apulia,  while  Syra- 
onsan  exiles  founded  the  more  famous  Ankon  or  An- 
oona.  On  the  east  coast  he  founded  Lissos ;  be  helped 
the  Parians  in  their  settlements  of  Issa  and  Pharos  ; 
he  took  into  bis  pay  Illyrian  warriors  with  Greek 
arms,  and  helped  the  Mollotian  Alketas  to  win  back 
iwrt  of  his  kingdom.  He  was  even  charged  irith  |^ot- 
ting  with  his  Epeirat  al^  to  plunder  Delnhoi.  This 
even  Sparta  would  not  endure ;  Dionysios  nad  to  con- 
tent himself  with  sending  a  fleet  along  the  west  coast 
of  Italy,  to  carry  off  the  wealth  of  the  great  temple  of 
Agylla  or  Csere. 

Tn  old  Greece  men  now  said  that  the  Greek  folk  wa.s 
hemmed  in  betw^n  the  barbarian  Artaxerxes  on  the 
onendeand  Dio^sios,  master  and  planter  of  barbarians, 
on  the  other.  Ttaeee  feelings  found  expression  when 
INonyuoB  sent  bis  embafi^y  to  the  Olympic  games  of 


384,  and  when  Lysias  bade  Greeoe  rise  against  bot] 
oppressors.  Dtonj^sios  vented  his  wrath  on  those 
were  nearest  to  him,  banishing  many,  amons  t 
his  brother  Leptines  and  his  earliest  friend  Philii 
and  putting  many  to  death.  He  was  also  once  i 
stirred  up  to  play  the  part  of  a  Hellenic  champion 
made  ready  for  yet  anothw  Punic  war. 

In  this  war  (383-382)  Dionyuos  seems  for  om 
have  had  his  head  turned  a  first  Bnooesa.  Hi 
maiid  that  Carthage  should  altogether  withdraw  j 
Sicily  was  met  by  a  crushing  defeat.  Then  cac 
treaty  by  which  Carthage  kept  Selinous  and  pai 
i  the  land  of  Akragaa.  The  Halykos  became 
;  boundary.  Dionysios  had  also  to  pay  1000  tai 
I  [$1,184,625],  which  caused  him  to  be  spoken  o 
becoming  tributary  to  the  barbarians.  In  the 
years  of  his  reign  we  hear  dimly  of  both  Syraa 
and  Carthaginian  operations  in  southern  Italy, 
also  gave  help  to  Sparta  against  Thebes,  sending  C 
ish  and  Iberian  mercenaries  to  take  part  in  G 
warikre.  His  last  war  with  Carthage,  wnich  was  s 
on  at  his  death,  was  ended  by  a  peace  by  whia 
HsJykoa  remained  the  boundary. 

The  tyranny  of  Dionynos  fell,  as  usual,  in  the  se 
-generation ;  but  it  was  kept  up  for  ten  ^, 
years  after  his  death  bv  the  energy  of  Phi- 
listoB,  now  minister  of  his  son  Dionysios  the 
Younger.  It  fell  with  the  coming  back  of  the 
Dion  in  357.  The  tyranny  had  lasted  so  lone  th 
was  less  easy  than  at  the  overthrow  of  the  eider 
rants  to  fall  back  on  an  earlier  state  of  tbin^  It 
been  a  time  of  frightful  changes  throughout 
Sicily,  full  of  breaking  up  of  old  landmaricSj 
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of  confusion  of  raoeSj  and  of  movements  of  inhabit 
But  it  also  saw  the  foundation  of  new  cities.  Be 
Tyndaris  and  Tauromenion,  the  foundation  of  A 
marks  another  step  in  Sikel  progTess  towards  H( 
ism,  while  the  Oartfaaginians  founded  their  st 
town  and  fwtveBs  of  Idlybaion.  Amo^  these  chi 
the  most  marked  is  the  settlement  of  Campanian 
oenaries  in  Greek  and  Sikel  towns.  Yet  they 
could  be  brought  under  Greek  influences;  they 
distant  kinsfolk  of  the  Sikels,  and  they  were  the 
runners  of  Rome.  They  mark  one  stage  of  mign 
from  Italy  into  Sidly. 

The  reign  of  Dionysios  was  less  brilliant  in  the' 
of  art  and  literature  than  thatof  Hieron.  Yet  D 
sios  himself  sought  fame  as  a  poet,  and  bis  sucoe 
Athens  shows  that  his  oompositions  did  not  de 
the  fill!  soom  of  his  enemies.  The  dithyrambic 
Philoxenos,  by  birth  of  Kythera,  won  his  faa 
Sicily,  and  other  authors  of  lost  poems  are  menti 
in  various  Sikeliot  aUes.  One  of  the  greatest  1 
in  all  Greek  history  is  thatof  the  writings  of  Phil 
(436-356),  the  Syraousan  who  had  seen  the  Atb« 
siege  and  who  d^  in  the  warfhre  between  Dion 
the  younger  Dionysios.  Through  the  time  of 
tyrants,  he  was,  next  to  the  actual  rulers,  the 
man  in  Sioilv ;  but  of  bis  record  of  hia  own  timi 
have  only  what  filters  through  the  recasting  of 
doros.  But  the  most  remarkable  intellectual  n 
ment  in  Sicily  at  this  time  was  the  influence  ol 
Pythagorean  philosophy,  which  still  lived  oi 
southern  Italy.  It  led,  tbroneh  Dion,  to  the  sel 
visits  of  Plato  to  Sicily  under  both  the  elder  and 
younger  Dionysios.  To  uvbitecture  the  time  wai 
favoraUe  anywhere  but  in  Syracuse. 

The  time  following  the  Dionysian  tynuiny  wa 
Syracuse  a  time  full  of  the  most  Bdrring  local  and 
Bonal  interest,  under  her  two  deliverers  Dion 
l^moleon.  It  is  less  easy  to  make  out  the  exact  t 
on  the  rest  of  Sicily  of  the  three  ;^ean'  career  of  I 
But  we  mav  mark  that,  in  driving  out  the  you] 
Dionvsios,  tie  was  helped  by  a  general  movemen 
GreeKs,  Sikels,  and  Sikans.  Between  Uie  deatl 
Dion  in  354  and  the  coming  of  I^moleon  in  34 
hear  of  a  time  of  confusion  in  which  Hellenic 
Beamed  likely  to  die  oat.   The  (atiea,  Greek  and  S 
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were  occupied  by  tyrante.  Syracuse  was  parted 
between  several,  DLonysios  coming  back  to  hold  Oi^ 
tygUk.  Timoleon's  work  was  threefold — the 
immediate  deliverance  of  Syracuse,  the 
Twtoration  of  SicUy  in  general  to  freedom  and  Greek 
life,  and  the  defenoe  of  the  Greek  cities  against  Car- 
thage. The  victory  of  the  Kiimisoa  in  340  led  to  a 
peace  with  Carthage  with  the  old  frontier ;  but  all 
Greek  cities  were  to  be  free,  and  Carthage  was  to  give 
no  help  to  any  tyrant.  Timoleon  drove  ont  all  the 
tyrants,  and  it  specially  marks  the  fusion  of  the  two 
races  that  the  people  of  the  Sikel  ^yrion  were  ad- 
nitted  to  the  dtizMnhip  of  free  Syracuse.  From  some 
towns  he  drove  out  the  Gampapiana,  and  he  largely 
invited  Greek  settlement,  eBpedally  from  the  Itaiiot 
towns,  which  were  hard  prosed  by  the  Bruttians. 
The  Coriothian  deliTerer  gave,  not  only  Syracuse,  but 
all  Greek  Sidly,  a  new  lease  of  life,  though  a  short 
one. 

With  !nmoleon  begins  a  series  of  leaders  who  came 
from  old  Greece  to  deliver  or  to  conquer  among  the 
Oreeks  of  Italy  and  Sicily.  The  enterprise  of  I)ion 
most  Ukely  suggested  those  that  followed,  but  Dion, 
as  a  native  Syracusan.  does  not  belong  altogether  to 
the  same  cdass.  Timoleon  alone  was  a  pure  republi- 
can deliverer.  The  Macedonian  kings  had  established 
a  Greek  dominion  in  the  East,  and  a  series  of  princes 
from  Sparta  and  Epeuros  oame  to  establish  in  the  West 
a  Greek  dominion  which  should  balance  that  of  the 
Maoedoniana  Aichidamos,  Alexander  of  Epeiros, 
_  „       Akrotatos,  Rleonymos,  all  unsuccessfully 

'  '  attempted  this  work  in  Italy ;  it  was  only 
IVnhos,  the  last  and  greatest  of  the  series,  who  played 
>any  great  part  in  Sici^*-  And  before  he  came,  Simly 
had  become  the  seat  of  a  greater  native  power  than 
ever.  Never  till  the  Norman  came  was  any  Sioilian 
dominion  so  famous  in  the  worid  as  that  of  the  Syra- 
cusan tyrant  or  king  Agathokles. 

We  have  unluckily  no  intelligible  account  of  Sicily 
during  the  twenty  years  after  the  death  of  Timoleon 
(337-317).  His  deliverance  is  said  to  have  been  fol- 
lowed by  great  immediate  prosperity,  but  wars  and 
diasenaions  very  soon  bef^o  again.  Agathokles  won 
i_.v  bis  first  &me  in  war  between  Syracuse  and 
AstthokiM.  ^t^ag^  The  Carthaginians  played  off 
one  fflty  and  party  against  anoUier,  and  Agathokles, 
fidlowing  the  same  pMicy,  became  in  317,  by  treachery 
and  massacre,  undisputed  tyrant  of  Syracuse,  and 
q)read  his  dominion  over  many  other  cities.  Akragas, 
Btiengthened  by  Syracusan  exiles,  now  stands  out 
^ain  as  the  rival  of  Syracuse.  The  Carthaginian 
Hamilkar,  by  conduct  which  contrasted  with  the  cruelty 
of  Agathokles,  won  many  Greek  cities  ti0  the  Punic 
alliance.  Defea.ted  in  battle,  with  Syracuse  blockaded 
hy  a  Carthaginian  fleet,  Agathokles  formed  the  bold 
idea  of  carrying  the  war  into  Africa.  He  set  the  model 
for  Regnlus  and  Sdpio,  and  not  a  few  later  rulers  of 
Sicily. 

Formore  than  three  years  (310-307)  each  side  carried 
on  warfare  in  the  land  of  the  other.  Carthage  was 
hard  pressed  by  Agathokles,  while  Syracuse  was  no 
less  hard  pressed  by  Hamilkar.  The  force  with  which 
Agathokles.  invaded  Africa  was  far  from  being  wholly 
Greek  ;  but  it  was  representatively  European.  Gauls, 
Samnites,  Tyrrhenians,  fought  for  him,  while  mercen- 
ary Greeks  and  Syracusan  exiles  fonght  for  Carthage. 
He  won  many  battles  and  towns ;  he  quelled  n^utinies 
of  his  own  troops :  by  inviting  and  murdering  Ophelias 
lord  of  Kyrene  (Gyrene)  be  doubled  his  army  and 
btougfat  Carthage  near  to  deepur.  Meanwhile  Syra- 
euse,  all  but  lost,  had  driven  back  Hamilkar,  and  had 
taken  and  slain  him  when  he  came  ag«n  with  the 
help  of  the  SyracQsan  exile  Danokiates.  Meanwhile 
Akragas,  deeming  Agathokles  and  the  barbuians  alike 
weakened,  prooIaimM  freedom  for  the  Sicilian  cities 
nnderher  own  headship.  Many  tovnis.both  Greek  and 
Kkel,  joined  the  confederal.  It  has  now  become 
inposnble  to  distinguish  the  two  races ;  Henna  and 


Erbessos  are  now  the  fellows  of  Kamarina  and  Leon- 
tinoi.  But  the  hopes  of  Akragas  were  checked  when 
Agathokles  suddenly  came  back  from  Africa,  landed 
at  Selinoua,  and  marched  to  Syracuse,  taking  one  town 
after  another.  A  new  scheme  of  Sicilian  union  was 
taken  up  by  Deinokrates,  which  cut  short  his  do- 
minion. But  he  now  relieved  Syracuse  from  the 
Carthaginian  blockade;  his  mercenaries  gained  a  vic- 
tory over  Akragas;  and  he  sailed  again  for  Africa, 
where  fortune  had  turned  against  bis  son  Archagathos, 
as  it  now  did  against  himself.  He  left  his  sons  and 
his  army  to  death,  bondage,  or  Carthaginian  service, 
and  came  bade  to  Sidly  almost  alone.  Yet  he  oould  still 
gather  afbroe  whidi  enabled  him  to  sdse  Segesta,  to 
slay  or  enslave  the  whole  population,  and  to  settle  the 
city  with  new  inhabitants.  This  change  amounts  to 
the  extinction  of  one  of  the  elements  in  the  old  popu- 
lation of  Sicily.  We  hear  no  more  of  Elymoi ;  indeed 
Selesta  has  been  practicaUy  Greek  long  before  this. 
Deinokrates  aod  Agathokles  came  to  a  kind  of  part- 
nership, and  a  peace  vrith  Carthage,  with,  the  old. 
boundary,  secured  Agathokles  in  the  possession  of 
Syracuse  and  eastern  Sicily  (301). 

At  some  stage  of  his  African  campaigns  Agathoklea 
had  taken  the  title  of  king.  Earlier  tyrants  were  well 
pleased  to  be  spoken  of  as  kiiuis ;  but  no  eariier  rulers 
of  Sicily  put  either  their  heads  or  their  names  on  the 
ooin.  A^bokles  now  put  his  name,  first  without, 
and  then  with,  the  kingly  titk.  This  Was  in  imitation 
of  the  Macedonian  leaders  who  divided  the  dominion 
of  Alexander.  The  relations  between  the  eastern  and 
western  Greek  worids  are  drawing  doser.  Agathokles- 
in  his  old  age  took  a  wife  of  the  house  of  Ptolemy :  he 
gave  his  daughter  Lanassa  to  Fyrrhos,  and  established 
his  power  east  of  Hadria,  as  the  first  Sidlian  ruler  of 
Koikyra.  He  carried  on  wars  in  the  liparsean  Islanda 
and  in  southern  Italy,  aod  died  in  289  b.c.,  poisoned, 
some  said,  by  his  own  grandson.  Alike  more  daring  and 
more  cruel  than  any  ruler  before  him,  he  oflrried  the 
arms  of  Sicily  further  afield,  and  made  the  island  the 
seat  of  a  greater  power  than  any  of  them. 

This  time  was  not  favorable  to  the  intelleotnal  life 
of  Sidly.  Hitherto  the  island  had  attoacted  men  of 
letters  from  <^d  Greece.  Now  several  distinguished 
Sicilian  writers  either  dioee  or  were  driven  to  find 
homes  elsewhere.  IHnuos  of  Tauromenion,  scorned 
by  Polybios,  but  whose  great  Sicilian  history  is  none 
the  less  a  loss,  was  banished  by  Agathokles,  and  made 
Athens  his  headquarters  for  the  last  fiflyVears  of  his 
long  life  (356-c  260  B.C.).  Dikaiarchos  (Dicoearchus) 
of  Messana,  ge^rapher  and  philosopher  and  author 
of  the  L^e  of  Greece,  lived  mainly  in  Pelopoiinesos 
till  about  285  B.G.  Euhemefos  (Evemenis),  despiser 
of  the  gods,  who  is  claimed  by  more  than  one  birth- 
place besides  Messana,  lived  in  the  service  and  friend- 
ship of  the  Macedonian  Kassandros.  Philemon  too, 
the  long-tived  writer  of  comedy  (361-262  B.C.),  is- 
dumed  for  Ssracnse,  and  it  was  only  as  an  adopted 
dtisen  that  he  spent  most  of  his  life  at  Athens.  > 

On  the  death  of  Agathokles  tyrants  sprang  up  in 
various  dties.  Akragas,  under  its  king 
Phintias,  won  back  for  the  moment  some-  AgathokioL 
what  of  its  old  greatness.  By  a  new  de- 
population of  Geia,  he  founded  the  youngest  of  Sike- 
liot  cities,  Phintias,  by  the  mouth  of  the  southern 
Himera.  And  Hellas  was  ont  short  by  the  seizure  of 
Messana  by  the  disbanded  Campanian  mercenaries 
of  Agathokles  [c.  282).  The^  slew  the  men,  took  the 
women  as  wives,  and  proclaimed  themselves  a  new^ 
people  in  a  new  city  by  the  name  of  Mamertines, 
children  of  Mamers  ax  Mars.  Messana  became  an 
Italian  town;  henoeforth  its  formal  name  was  '*Ma- 
mertinadTitas.'* 

The  Campanian  occupation  of  Messana  is  the  first 
of  the  chain  of  events  which  led  to  the  Roman  do- 
I  minion  in  Sicily.  As  yet  Rome  has  hardly  been  men- 
I  doned  in  Sidlian  story^  either  for  fiiendship  or  for 
i  enmity.    The  Mamertine  setlJement,  the  war  with. 
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I^rrhos,  bring  us  on  quickly.  Pyrrhos  came  as  the 
PriThos  champion  of  the  western  Greeks  against  all 
^  barbarians,  whether  Romans  in  Italy  or 

OarthaginiaiuB  in  Sicily.  His  Sicilian  war  (278-276) 
was  a  mere  interlude  between  the  two  aots  of  his  war 
with  Rome.  As  son-in-law  of  Agathokles,  he  claimed 
to  be  specially  king  of  Sicily,  and  be  held  the  Sicilian 
conquest  of  Korkjra  as  the  dowry  of  Lanaasa.  With 
such  a  deliverer,  deliverance  meant  submission. 
Pyrrh(»  is  said  to  have  dreamed  of  kingdoms  of  Sicily 
«nd  of  Italy  for  his  two  sons,  iJie  grandsonB  of  A^a- 
thokles,  and  he  himself  reigned  for  two  Tears  in  Sicily 
J8  a  king  who  came  to  be  no  less  hatea  than  the  ty- 
rants, still  as  Hellenic  champion  in  Sicily  be  has  no 
peer.  As  European  champion  he  has  none  till  Roger 
of  Hauteville.  Eryx  was  won  from  the  Phoenician : 
Panormos  first  became  a  city  of  Europe ;  if  he  failed 
before  Lilybuon,  that  fortress  and  Messana  were  all 
that  was  left  in  barbarian  bands  through  the  whole 
island. 

All  this  was  but  for  a  moment.  The  Greek  king, 
on  his  way  back  to  fight  for  Tarentum  against  Rome, 
had  to  cut  his  nay  through  Carthaginians  and  Mamer- 
tines  in  Roman  alliance.  His  saying  that  he  left 
Sidly  as  a  wrestling-gronnd  for  Romans  and  Cartha- 
ginians was  the  veiy  truth  of  the  matter.  Very  soon 
came  the  first  war  between  Rome  and  Carthage,  the 
warwhich  is  best  marked  by  its  other  name  of  the  War 
fbr  SioUy.  It  mattered  much,  now  that  Sicily  was  to 
have  a  barbarian  master,  whether  that  master  should 
be  the  kindred  barbarian  of  Europe  or  the  lurbarian 
of  Asia  transplanted  to  the  shore  of  AMca.  That 
question  was  decided  for  Europe,  that  is  for  Rome, 
now  beginning  her  long  career  as  European  champion. 
That  strife  too  gave  a  large  part  of  Sicily  a  last  day  of 
prosperity  ander  a  native  ruler  who  was  a  king  and 
not  a  tyrant. 

Sicily  in  truth  never  had  a  more  hopeful  chammpn 
gogj^jl  '  (ban  the  second  Hieron  of  Syracuse.  The 
established  rule  of  Carthage  in  western 
dioily  was  now  something  tliat  ooold  be  well  endured 
aloD^nde  the  robber  oommonwedi^  at  MessiDa.  The 
dommion  of  the  freebooters  was  spreading.  Bendes 
the  whole  northeastern  oomer  of  the  island,  it 
ieaohed  inland  to  Afcyrion  and  Kentoripa.  The  Ma- 
mertines  leagued  with  other  Campanian  freebooters 
who  had  forsaken  the  service  of  Rome  to  establish 
diemselres  at  Rhegion.  But  a  new  Syraousan  power 
was  growing  up  to  meet  them.  Hieron,  oLuming  de- 
went  from  Gelon,  pressed  the  Mamertines  hard.  He 
all  but  drove  them  to  the  surrender  of  Messana;  he 
even  helped  Rome  to  chastise  her  own  rebels  at 
Bhegion.  The  wrestling-ground  was  thus  opened  for 
the  two  barbarian  atmmonwealths.  Caruiaginiao 
tnxnw  held  the  Messanian  citadd  agunst  Hieron, 
while  another  party  in  Messana  craTed  the  help  of  the 
head  of  Italy.  Rome,  ehastiser  of  the  fVeebooters  of 
Bhegion,  saw  Italian  brethren  in  the  freebooters  of 
Messana.    The  War  for  Sicily  began  (264). 

The  exploits  of  Hieron  had  aueady  won  him  the 
kingly  title  (270)  at  Syracuse,  and  he  was  the  repre- 
sentative of  Hellenic  life  and  independence  throughout 
the  island.  Partly  in  this  character,  partly  as  direct 
sovereign,  he  was  virtual  ruler  of  a  large  part  of  east- 
em  Siouy.  Btit  he  could  not  aspire  to  tne  dominion 
of  earlier  Syracusan  rulers.  The  advance  of  Rome 
after  the  retreat  of  Pyrrhos  kept  the  new  king  from 
all  hope  of  their  Italian  position.  And  presendy  the 
new  kingdom  ezohan^  independence  for  safety. 
When  Rome  entered  Sidly  as  the  ally  of  the  Mamer- 
-tines,  Hieron  became  the  ally  of  Carthage.  But  in 
the  second  year  of  the  war  (263)  he  found  it  needful 
to  change  sides.  His  alliance  with  Rome  markn  a 
great  epoch  in  the  history  of  the  Grreek  nation.  The 
kingdom  of  Hieron  was  the  firstfruits  out  of  Italy  of 
the  system  by  which  alliance  with  Rome  grew  into 
talgeetion  to  Rome.  He  was  the  first  of  Rome's 
kingly  vassals.   His  only  burden  was  to  give  help  to 


the  Roman  side  in  war;  within  his  kingdom  he  was 
free,  and  his  dominions  flourished  aa  no  part  of  Sicily 
had  flourished  since  the  days  of  Timoleon. 
]  During  the  twenty-three  years  of  the  First  Punic 
War  (2(14-241)  the  i«8t  of'the  island  suf-  „  , 
'  f ered  greatly.  The  war  for  Sicily  was  fought  ^ 
'  in  and  round  Sicily,  and  the  Sicilian  cities 
were  taken  and  retaken  by  the  contending  powers. 
Akragas,  held  by  Carthage,  stood  a  Roman  wege 
(262) ;  the  Punic  garrison  escaped ;  the  inhabitants 
were  sold  into  slavery.  Seven  years  later  the  rs- 
peopled  city  was  taken  and  burned  and  its  walls  de- 
stroyed by  a  Carthaginian  army.  Selinous  was  utterly 
destroyed,  when,  towards  the  end  of  the  war,  Carth- 
age gatherecTher  whole  strength  a^vo  iti  a  few  points 
in  the  west.  Greek  Selinous  and  Elymian  Eryx  alike 
gave  way  to  the  new  fortress  of  Drepanon,  whick, 
along  with  Lilytuion,  held  out  till  the  end  of  the  wv. 
Segeeta,  subject  to  Carthage,  still  remembered  its  old 
traditions,  and  the  sons  of  ^neas  were  welcomed  as 
deliverers  by  the  Trojan  city.  Kamarina  and  inland 
Henna  passed  to  ana  fro  between  the  two  powen. 
But  the  great  exploit  of  Rome  was  the  second  win- 
ning of  Panormos  for  Europe,  and  its  brilliant  defence 
against  the  Semitic  enemy.  The  highest  calling  of  Uia 
Greek  had  now,  in  the  Western  lands,  passed  to  Uie 
Roman.  By  (he  tiekVr  which  ended  tne  2-6-210  b.c. 
war  Carthage  ceded  to  Riune  all  her  posses- 
aions  in  Si<Hly.  As  that  part  of  the  island  which  kept 
a  national  Greek  government  became  the  first  kingdom 
dependent  on  Rome,  so  the  share  of  Carthage  bMame 
the  first  Roman  province.  One  point  alone  did  not 
oome  under  either  of  those  heads.  Messana,  Mamer- 
tina  ct'rttof ,  remained  an  Italian  ally  of  Rome  on  Sici- 
lian soil. 

We  have  nopictnre  of  Sicily  in  the  first  period  of 
Roman  role.  One  hundred  and  seventy  years  later, 
several  towns  within  the  original  province  ewovea 
various  degrees  of  freedom,  which  they  had  doubtless 
kept  from  the  bwinning.  Besides  the  old  ally  Mes- 
sana. Panonnoa,  aegesta,  with  Kentoripa,  Uakea,  and 
Halikye,  once  oikm  but  now  HeUenised,  kept  the 
position  of  free  cities  {Ubenx  et  immune*,  Cie.,  Verr.^ 
lil  6).  The  rest  pud  tithe  to  the  Romui  people  as 
Ifuidlord.  The  province  was  ruled  by  a  pnetor  sent 
yeariy  fVom  Rome.  Within  the  Roman  provinoe  the 
new  state  of  things  called  forth  much  discontent ;  but 
Hieron  remained  the  faithful  ally  of  Rome  throngh  a 
long  life.  On  his  deatii  (215)  and  the  aooeesion  of  his 
grandson  Hieronymoe,  his  dynasty  was  swept  away  by 
the  last  revolution  of  Greek  Syraoose.  The  result  was 
revolt  agiunst  Rome,  the  grmt  siege  by  Marcellus,  the 
taking  of  the  city,  the  addition  of  Hieron's  kingdom 
to  the  Roman  proTinoe.  Two  towns  onlr,  which  had 
taken  the  Roman  sule,  Tanromenion  ana  Netos.  wen 
admitted  to  the  full  privileges  of  Roman  alliance  (cC 
Diod.  Fr.,HoesohL,  Ub.  xxiii,  p.  18;  Cic,  Vcrr.,  liL 
6,  V.  22).  Tauromenion  indeed  was  more  highly 
favored  than  the  children  of  Mamers.  Rome  had  a 
right  to  demand  ships  of  Meesana,  but  not  of  Tauro- 
menion. Some  towns  were  destroyed ;  the  people  of 
Henna  were  massacred.  Akragas,  again  held  for 
Carthage,  wa^  for  fourvears  (214-210)  the  centre  of 
an  active  campaign.  Tne  story  of  Akragas  ended  in 
plunder,  slauighter,  and  slavery ;  three  years  later,  the 
story  of  Agrigentum  began. 

The  reign  of  Hieron  was  the  last  time  of  indepen- 
dent Greek  culture  in  Sidly.  His  great  works  belong 
to  the  special  history  of  Syracuse ;  but  his  time  marks 
the  growth  of  a  new  form  of  local  Sicilian  eeiuas. 
The  spread  of  Hellenic  culture  among  the  Sikels  had 
in  return  made  a  Greek  home  for  many  Sikel  beUefo, 
traditions,  and  customs.  Buoolio  poetry  is  the  native 
growth  of  Sicily ;  in  the  hands  of  Theokritoa  it  grew 
out  of  the  germs  supi>l!edbyEpicharmosandSophroB 
into  a  'li»tinct  and  finished  form  of  the  art.  The  poet, 
himself  of  Sytwjuse,  went  to  and  fro  between  the 
courts  of  Hieroc  and  Ptolemy  Fhiladelpbos ;  but  his 
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poetiT  ia  essentially  Sicilian.  So  is  that  of  his  succes- 
flOTB,  both  the  Syracusan  Moschos  and  Bion  of  Smyrna, 
■who  came  to  Sicily  as  to  his  natural  schoql.  The  moat 
renowned  Sidlian  name  of  this  time,  that  of  Arehi- 
m^es,  is  hardly  dbtinctively  Sicilian.  A  great  name 
in  the  history  of  science,  a  great  name  in  the  local 
history  of  Syiacuse,  he  had  not,  like  the  earlier  phitos- 
ophers  and  the  bucolic  poets,  any  direct  bearing  on 
the  general  politick  or  intdlectual  development  or  the 
island. 

With  the  incorporation  of  the  kingdom  of  Hieroii 
into  the  Roman  province  independent  SiciN 
fl^t^      ian  histoiy  cornea  to  an  end  for  many  ages. 

Of  the  state  of  Sicily  under  the  Roman 
commonwealth  our  chief  source  of  knowledge  .is  the 
treading  of  Cioero  agtunst  the  worst  Roman  oppressor 
of  Sicily,  GaiuB  Verres.  Next  in  importance  to  this 
come  those  fragments  of  Diodoros  which  describe  the 
two  insurrections  of  the  slaves.  Between  these  in- 
surrecuons  came  the  legislation  of  Rupilius  which  set- 
tled the  Roman  system  of  administration  in  Sicily. 
Cicero's  description  oomes  later  than  all  those;  but 
the  general  relations  between  Rome  and  Sicily  seem  to 
have  been  much  the  same  from  the  first  occupation  till 
the  beginning  of  the  empire.  In  one  part  of  the  isl- 
and the  Roman  people  stepped  into  the 
4T7a!d1  position  of  Carthage,  iu  another  part  into 
that  of  King  Hieron.  The  allied  cities 
ke|vt  their  several  terms  of  alliances  the  free  dties  kept 
dieir  freedom )  elsewhere  the  land  paid  to  the  Roman 
people,  acoording  to  the  law  of  Hieron,  the  tithe  which 
It  had  paid  to  Hieron.  Bat,  as  the  tithe  was  let  out 
to  paUicans,  oppression  was  easy.  The  prsetor,  after 
the  occupation  of  Syracuse,  dwelled  there  in  the  pal- 
ace of  Hieron,  as  in  the  capital  of  the  island.  But, 
as  a  survival  of  the  eariier  ^ate  of  things,  one  of  his 
two  qosBStors  was  quartered  at  Lilybaion.  Under  the 
sopreme  dominion  of  Rome  even  the  unprivileged 
dties  kept  their  own  laws,  magistrates,  and  assemblies, 
provifflon  being  made  for  suits  between  Romans  and 
Siciliansand  between  Sicilians  of  different  cities  ( Verr.y 
il  16).  In  Latin  the  one  name  Siouli  takes  in  all  the  io- 
haUtantsof  theiaUnd;  no  distinction  is  drawn  between 
Greek  and  Sikel,  or  even  betwem  Greek  and  FlicBnician 
cities.  It  is  assumed  that  fdl  Siouli  are  Greeks  (1%rr., 
il  3,  20,  49,  62, 65;  iii.  37,  40,  73).  Even  in  Greek, 
ZwcU  is  nowBometimes  nsed  instead  of  iaaXionat.  Alt 
the  persons  epdkm  of  Cioero  oame  to  have  Greek 
mines  save — a  most  speaking  exception — Gains 
HduB  of  Mamertina  eivitcu.  Inscriptions  too  from  Sikel 
and  PhiBnician  cities  are  oomtnonty  Greekj  even  when 
they  commemorate  men  with  Phoenician  names, 
conpled  perhaps  with  Greek  surnames  {C.  I.  G.,  iii. 
597,  cf.  628).  The  process  of  Hellenization  which  had 
been  so  long  going  on  had  at  last  made  Sicily  thoroughly 
Greek.  Roman  conquest  itself,  which  everywhere 
carried  a  Greek  element  with  it,  would  help  this  result. 
He  com  of  the  fertile  island  was  sud  even  then  to  fbed 
g^,,  ^Romui people.  Itwnsthischaracterof 
KToitt.  Sicily  wiuch  led  to  its  one  frightful  piece  of 
local  history.  The  evils  of  slavei^  and  the 
slave  trade  in  their  worst  form — the  slavery  of  men  who 
are  their  masters'  equals  in  all  but  luck — reached  their 
height  in  the  2d  century  B.a  The  ware  of  Rome,  and 
the  systematic  piracy  and  kidnapping  that  followed 
them,  filled  the  Mediterranean  lan<b  with  slaves  of  all 
nations.  Sicily  stood  out  before  the  rest  as  the  first 
Isnd  to  be  tilled  by  slave-gangs,  on  the  estates  both  of 
rich  natives  and  of  Roman  settlers.  The  free  population 
oatarally  degenerated  and  died  out.  The  slavee^were 
most  harshly  treated,  and  even  encouraged  by  their 
masters  to  rob.  The  land  was  full  of  disorder,  and  the 
pnetors  shrank  from  enfbrdng  the  law  against  ofFend- 
ere,  many  of  whom,  as  Roman  knights,  might  be  their 
cwh  judges.  Of  these  causes  came  the  two  great 
dave-rev(^ts  of  the  second  half  of  the  2d  century 
Bi.0.  Th^  did  not  stand  alone  in  the  world,  hut  no 
otbofl  reached  the  same  extent   The  first  outfarei^ 


was  stained  by  some  excesses,  but  after  that  we  are 
struck  with  the  orderly  course  of  the  rebellion.  It  is 
regular  warfhre.  Sicily  had  neither  native  militia  nor 
Roman  army;  the  slaves  therefore,  strengthened  by 
the  poorer  freemen,  occupied  the  whole  land  save  only 
the  great  cities ;  they  chose  kings  and  founded  them  a 
capital.  The  chosen  king  of  one  district  submits  to 
the  other  for  the  general  good.  They  form  armies 
which  could  defeat  iloman  generals,  and  they  are  sub- 
dued only  by  efforts  on  the  same  scale  as  the  conquest 
of  a  kingdom.  For  most  of  the  slaves  were  men  used 
to  freedom  and  to  arms,  and  not  a  few  of  them  Sicilian 
pirates.  The  fiwjt  that  in  the  first  war  a  slave  named 
Achaios — ^like  Davus,  Geta,  or  Syrus — plays  a  chief 

{)art  also  tells  us  a  good  deal  The  Syrian  element  was 
aif^,  and  the  movement  was  mixed  up  with  much  of 
Syrian  religion.  But  the  native  deities  of  Sicily  and 
the  holy  puoe  of  the  Palikoi  were  not  forgotten.  The 
firat  slave  war  lasted  from  135  to  132,  the  time  of  Ti- 
berius Gracchus  and  the  fall  of  Numantia.  The  second 
lasted  from  102  to  99,  the  time  of  the  Cimhrian  in- 
vasion. At  other  times  the  power  of  Rome  might 
have  quelled  the  revolt  more  speedily.  i 

The  slave  wars  were  not  the  only  scourge  that  fell  on 
Sicily.  The  pirates  troubled  the  coast,  \ 
and  all  other  evils  were  outdone  by  the  Romanmie 
three  yeare'  government  of  Verres  (73-70  inSidiy. 
B.O.).  Besides  the  light  which  the  great 
impeachment  throws  on  the  state  of  the  island,  his 
administration  seems  really  to  have  dealt  a  lasting  blow 
to  its  prosperity.  The  slave  wars  had  not  directiy 
touched  the  great  cities ;  Verres  plundered  and  im- 
poverished everywhere.  Another  olow  was  the  occu- 
pation of  Messana  by  Sextus  Pompeius  in  42  b.  g.  He 
was  master  of  Siraly  for  six  years,  and  Strabo  (vi.  2, 4) 
attributes  to  this  war  the  decayed  state  of  several 
(Mtiea.  To  undo  this  mischief  Augustus  planted  Ro- 
man colonies  at  Syracuse,  Tauromenion,  Thermss,  Tyn- 
daris,  and  Katana.  The  island  thus  received  another 
Italian  in^ion  ;  hut,  as  elsewhere,  Latin  in  no  w^ 
displaced  Greek ;  it  was  simply  set  up  alongside  of  it 
for  certain  purposes.  Roman  tastes  now  came  in ; 
Roman  buildings,  especially  amphitheatrea,  arose. 
But  Sidly  ueverMcame  Roman  like  Chinl  and  Spain. 
The  dictator  CsBsar  designed  the  Roman,  and  Marcus 
Antonius  the  Latin,  franchise  for  all  Si(nly ;  but  neitiier 
plan  was  carried  out  Sicily  remained  a  province,  a 
province  of  the  senate  uid  people,  not  of  the  prince. 
Particular  cities  were  promoted  to  higher  privileges, 
and  that  was  all.  The  Mamertines  were  Romans  In 
Hiny's  day :  two  free  dties,  Kentoripa  and  Segesta, 
had  become  Latin ;  still  later.  Phoenician  Lilybaion  re- 
ceived a  Roman  colony.  All  these  were  stejw  in  the 
j>rogress  by  which,  in  Sicily  as  elsewhere,  political  dis- 
tinctions were  broken  down,  till  the  edict  of  Antoniniu 
bestowed  at  least  the  Roman  name — no  small  gift — 
on  all  Roman  allies  and  subjects.  Sicily  was  now  part 
of  Rottuinia,  but  it  was  one  of  its  Greek  members. 

1^1  this  change  was  made,  Sicily  could  not  be  in 
any  sense  incorporated  with  Italy.  In  the  dividon  of 
Constantino,  when  the  word  province  h^  lost  its  mean- 
ing, when  Italy  itself  was  mapped  ont  into  provinces, 
Sicily  became  one  of  these  la^t.  Alon;^  with  Africa, 
Rsetia  (Rheetia),  and  western  Illyricum,  it  became  part 
o^  the  Italian  prsefeeture ;  along  with  the  islands  of 
Sardinia  and  Corsica,  it  became  part  of  the  Ittdian 
diocese.  It  was  now  ruled  by  a  corrector  (see  the 
letter  of  Constantino,  which  stands  first  in  the  Codex 
DiplotncUicus  SfcilicB  of  Johannes)^  afterwards  by  a 
consular  under  the  authority  of  the  vicar  of  the  Roman 
city  (Not.  Imp.,  14,  5).  Few  emperors  visited  Sicily; 
Hadrian  was  there,  as  evetywhere.  and  Julian  also  {C, 
D. ,  10).  In  its  provincial  state  Sidly  fell  back  more 
than  some  other  provinces.  Ausonius  could  still 
reckon  Catina  and  fourfold  Syracuse  ("quadruplices 
Synunisas")  among  noble  cities;  but  Sicily  is  not,  like 
Gaul,  rich  in  relics  of  later  Roman  life,  and  it  is  now 
Egypt  rather  than  Si<nly  that  fbeds  Rome.  The  island 
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has  no  interoal  history  beyond  a  very  characteristic  fact, 
a  third  slave  war  in  the  days  of  Ghsillienus.  Externa) 
history  there  could  be  none  in  the  central  island,  with 
no  frontier  open  to  Germans  or  Persians.  Sicilian  his- 
toiy  begins  again  when  the  wandering  of  the  nations 
planted  new  powers,  not  on  the  frontier  of  the  empire, 
but  at  its  heart. 

The  powers  between  which  Sicily  now  passes  to  and 
fro  are  Teutonic  powers.  The  earlier  st*«es 
JJJ^^*'     of  Teutonic  advance  could  not  touch  Sicily. 

Alaric  thought  of  a  Sicilian  expedition, 
but  a  storm  hindered  him.  Sicaly  was  to  be  reached 
only  a  Teutonic  power  which  made  its  way  through 
Gknl,  Spain,  and  AMca.  The  Vandal  now  dwells  at 
Carthage  instead  of  the  Canaanite.  Gaiaeric  (Genseric) 
(429-i77)  subdued  the  great  i^nds  for  which  Roman 
and  Phoenician  had  striven.  Along  with  Sardinia, 
CoTBioa,  and  the  Balearic  Isles,  Sicily  is  again  in  pos- 
session of  a  naval  power  at  Carthage.  Gaiseric,  at 
Rome  more  than  a  Hannibal,  makes  a  treaty  with 
Odowakar  (Odoacer)  almost  like  that  which  ended  the 
First  Punic  War.  He  gave  up  (Victor  Vitensis,  i.  4) 
the  island  on  condition  of  a  tribute,  which  was  hardly 
paid  by  Theodoric.  Sicily  was  now  ruled  by  a  Gothic 
count,  and  the  Goths  claimed  to  have  treated  the  land 
with  special  tendemeas  (Procopius,  BelL  Goth. ,  iii.  16). 
The  island,  like  the  restof  Theodoric'sdominions,  was 
oertainly  well  looked  after  the  mat  king  and  his 
minister;  yet  we  hear  darkly  of  diswiection  toGk)thio 
rule  (Cass.,  Far.,  i.  3).  Theodoric  gave  baek  Lily- 
baion  to  the  Vandal  king  Thrasamund  as  the  dowry 
of  his  sister  Analafrida  (Proo.,  BeH  Vand.,  i.  8). 
Yet  Idlybuon  was  a  Gothic  posseflsion  when  Belisarius, 
oonquerer  of  Africa,  demanded  it  in  vain  as  part  of  the 
Vandal  possessions  (ProG. ,  BelL  Vand.,  ii.  5:  BdL 
Cfoth. ,  i.  3).  In  the  Gothic  war  Sitaly  was  the  first 
land  to  be  recovered  for  the  empire,  ana  that  with  the 
good  will  of  its  people  (635).  Panormus  alone  was 
stoutly  defended  by  its  Gothic  garrison.  In  550  Totila 
took  some  forticsses,  but  the  great  cities  all  withstood 
him  and  the  Goths  were  driven  out  the  next  vear. 

Sicily  was  thus  won  back  to  the  Roman  dominion, 
bat  the  seat  of  the  Roman  dominion  was 
ttA^iLsta^  now  at  Constantinople.  Belisarius  was 
«mpli^  Pyrrhos  and  Marcellus  in  one.  For  430 
years  some  part  of  Sicily,  for  282  years  the 
whole  of  it,  again  remained  a  Roman  province.  To 
die  Gothic  count  again  succeeded,  under  Justinian,  a 
Roman  praitor,  in  Greek  oTparny^.  That  was  the 
official  title ;  we  often  hear  of  a  patrician  of  Sicily, 
but  patrician  was  in  strictness  a  personal  rank.  In  the 
later  mapping  out  of  the  empire  into  purely  military 
divisions,  the  ikeme  {dtfia)  oi  Sicily  took  in  both  the 
island  and  the  nearest  peninsula  or  the  mainland,  the 
oldest  Italy.  The  island  itself  was  divided  for  finan- 
<nal  porpoBes,  almost  as  in  the  older  times,  into  the 
two  di^Btons  of  Syracuse  and  Lilybaion.  The  revo- 
lutions of  Italy  hardly  touched  a  land  which  looked 
steadily  to  the  eastern  Rome  as  its  head.  The  Lom- 
bard and  Frankish  masters  of  the  peninsula  never 
fixed  thranaelves  in  the  island.  When  the  Frank  took 
the  imperial  crown  of  the  West,  Sicily  still  kept  its 
allegiance  to  the  Augustus  who  reined  at  Con^nti- 
nopTe,  and  was  only  torn  avray  pteoemeal  irom  the 
empire  by  the  next  race  of  conquerors. 

This  connection  of  Sicily  with  the  eastern  division 
of  the  empire  no  doubt  largely  helped  to 
keep  up  Greek  life  in  the  island.  This  was 
tknuwith  of  course  strengthened  by  union  with  a 
ItalT.  power  which  had  already  a  Greek  side,  and 
^  where  the  Greek  aide  soon  became  domi- 
nant Still  the  oonneotion  with  Itatr  was  dose,  espe- 
cially the  eodesiastical  oonneotion.  Some  things  tend 
to  make  Sidly  look  leas  Greek  than  it  really  was.  Hie 
gr^t  source  of  our  knowledge  of  Sicily  in  the  century 
which  followed  the  reoonquest  by  Belisarius  is  the 
Lettera  of  Pope  Gregoi^  the  Qreai,  and  they  naturally 
■how  the  most  Latin  side  of  things.   The  merely  of- 


ficial use  of  Latin  was,  it  must  be  remembered,  com. 
mon  to  Sicily  with  Constantinople.  Gregory's  Leam 
are  largely  occupied  with  the  affairs  of  the  great  Si- 
cilian estates  held  by  the  Roman  Church,  as  by  the 
churches  of  Milan  and  Ravenna.  But  they  deal  with 
many  other  matters  (see  the  collection  in  Johannes, 
C.  D. ,  where  the  letters  bearing  on  Sicily  are  brought 
together,  or  the  usual  colleodon  of  his  letters).  Saint 
Paul's  visit  to  Syracuse  natundly  gave  rise  to  manv 
legends  ;  but  the  Christian  Church  undoubtedly  toot 
early  root  in  Sicily.  Wehear  of  Manichseane  (CD., 
163) ;  Jews  were  plentiful,  and  Gregoiy  causes  com- 
pensation to  be  made  for  the  unlawful  destruction  of 
synagogues.  Of  paganism  we  find  no  trace,  save  that 
pagan  slaves,  doubtless  not  natives  of  the  ieuand,  were 
held  by  Jew8(C.Z*.,  127).  Herein  is  a  contrast  be- 
tween Sicily  and  Sardinia,  where,  according  toaletter 
from  Gregory  to  the  empress  Constantina,  wife  <^ 
Maurice  (594-595),  praying  for  a  lightening  of  texa- 
tion  in  both  islands,  paganism  Btill  lingered  {C.D., 
12] ).  Sicily  belonged  to  the  Latin  patriarchate  ;  but 
we  already  (CD.,  103)  see  glimmenngsof 
the  coming  disputes  between  the  Eastern  477-8ii 
and  Western  Churches.  Things  were 
changed  when,  in  the  early  days  of  the  iconoclast  con- 
troversy, Leo  the  Isaurian  oonfiscated  the  Sicilian  and 
Calabnan  estates  of  the  Roman  Church  (Theoph.,  i 
631). 

In  the  9th,  10th,  and  11th  oentariee  the  old^  drama 
of  Sicily  was  acted  agun.  Hie  isUnd  is  agun  disputed 
between  Europe  and  Asia,  transplanted  to  Airica 
between  Greek  and  Semitic  dwellera  on  her  own  soil. 
Panormus  and  Syracuse  are  again  the  headquarters  of 
races  and  creeds,  of  creeds  yet  more  than  of  races.  The 
older  reli^ouB  difierenoes — not  small  certunly  when 
the  choice  la^  between  Zeus  and  Moloch — were  small 
compared  with  the  strife  for  life  and  death  between 
Christendom  and  Islam.  Gr^ry  and  Mahtmiet  woe 
contemporaries,  and,  though  Saracen  oocnpatioa  did 
not  begin  in  Sicily  till  more  than  two  cen- 
turies after  Gr^ry's  death,  Saracen  in-  SMom 
roads  began  much  sooner.  In  655  (Theoph.,  tnroftdi. 
i.  532)  part  of  Sidly  was  plundered,  and 
its  infaalntuits  carried  to  Damascus.  Then  oame  the 
strange  episode  of  the  visit,  of  Constans  the  Second 
(641-668),  the  first  emperor,  it  would  seem,  who  had 
set  foot  in  Sicily  sinoe  Julian.  After  a  war  with  the 
Lombards,  after  twelve  days'  plunder  of  Rome,  he 
oame  on  to  Syracuse^  where  his  oppressions  led  to  his 
murder  in  668.  Sicily  now  saw  for  the  first  time  the 
setting  up  of  a  tyrant  in  the  later  sense.  Meketios, 
commander  of  the  Eastern  army  of  Constans,  revolted, 
but  Sicily  and  Roman  Italy  kept  their  allegiance  to 
the  new  emperor  Constantine  Pogonatos,  who  oameio 
person  to  destroy  him.  Then  came  another  Sarao^ 
inrdad  from  Alexandria,  in  which  Syncnse  was  sadwd 
(Paul.  Diac,  v.  13).  Others  followed,  but  there  wis 
as  yet  no  lasting  settlement.  Towards  the  end  of  the 
Sih  oenttuy,  though  Sicily  itself  was  untouched,  its 
patricians  and  their  forces  play  a  part  in  the  affairs  of 
southern  Italy  as  enemies  of  the  Frankish  power. 
Charles  himself  was  believed  (Theoph.,  i.  736)  to  have 
dengns  on  Sicily  ;  but,  when  it  came  to  Saracen  inva- 
sion, the  sympathies  of  both  pope  and  Caesar  lay  with 
the  invaded  Christian  land  {Mon.  Car.,  323,  328). 

Id  813  a  peace  for  ten  years  was  made  between  the 
Saracens  and  the  patrician  Gregory.  A  few  o^--— 
years  after  it  expired  Saracen  settlement  in  c^JSS 
the  island  begins.  This  was  a  special  time  _ 
of  Saracen  inroad  on  the  islands  belonging  to  the 
Eastern  empire.  Almost  at  the  same  momCTt  (>Bte 
was  seized  by  a  band  of  adventorers  finm  Spun.  Bi^ 
the  fint  Saracen  setders  in  Sicily  were  the  AiiniM 
neighbors  of  Si(»ly,  and  they  were  called  to  the  work 
by  a  home  treason.  The  story  has  been  tricked  oat 
with  many  romantic  details  (Chron.  SdUm.^  60,  ap. 
Peru,  iii.  498;  Theoph.  Cont.,  ii.  272;  G«»ge  Ke- 
drenoa,  ii.  97) ;  but  it  seems  plun  that  Enphemios  o> 
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EuthymioB  of  Syracuse,  Bupported  by  his  own  citizens, 
revolted  against  Michael  the  Stammerer  (820-829), 
and,  when  defeated  by  an  imperial  army,  asked  help 
of  Ziyddet  Allah,  the  Aghlabite  prince  of  Kairawin, 
and  offered  to  hold  the  island  of  him.  The  Biruggle 
of  138  years  DOW  began.  Euphemios,  a  puppet  em- 
peror, was  led  about  by  bis  Saracen  allies  much  as 
Mriier  puppet  emperors  had  been  ted  about  by  Alaric 
jod  Ataon^  till  he  was  slain  to  one  of  the  many  sieges. 
The  second  Semitic  oonquest  of  Sicily  began  in  827  at 
Mazzara  on  the  old  border  of  Greek  and  Phaenidan. 
But  the  land  had  a  brave  defender  in  ihe  patrician 
Iheodotoe,  and  the  invaders  met  with  a  stout  resist- 
Aiioe  both  in  the  island  and  from  armies  both  from 
Constantinople  and  from  Byzantine  Italy.  The  ad- 
Tuue  of  the  invaders  was  slow.  In  two  years  all  that 
VIS  done  was  to  occupy  Haszara  and  Mineum — the 
0^  Menu  of  Douketios — strange  points  certainly  to 
b«in  with,  and  seemingly  to  destroy  Agrigentum, 
well  used  to  destniction.    Attacks  on  Syracuse  failed ; 

so  did  attacks  on  Henna — Ctatntm  Emat, 
now  ohan^ng  into  Castrum  Jokannis  (per- 
haps Koirr/MMdwv),  Gaatronovanni.  The 
actual  gain  was  small  ■  bat  the  invaden  took  seizin 
alike  of  bhe  coast  and  of  tbe  island. 

A  fkr  greater  conquest  folloired  when  new  invaders 
came  from  Spain  and  when  Theodotos  was  killed  in 
830.  The  next  year  Panormua  passed  away  forever 
from  Roman,  for  230  years  from  Christian,  rule. 
Syracuse  was  for  fifty  years,  not  only  as  of  old,  the 
bulwark  of  Europe,  but  the  bulwark  of  Christendom. 
By  the  oonquest  of  Panormus  the  Saracens  were  firmly 
rooted  in  the  island.  We  hear  dimly  of  treasonable 
dealinm  with  them  on  the  part'  of  the  strategos  Alexios, 
soD-in-law  of  the  emperor  Theophilos ;  out  we  see 
more  deariy  that  Saracen  advance  was  largely  hindered 
bf  diBseoBtons  between  the  Aiirioan  and  Spanish  set- 
twn.  In  the  end  the  Moslem  oonqnesta  in  Sicily  be- 
came an  Aghlabite  prindpality  ownmg  at  best  a  fbrmtd 
sQperion^  in  the  princes  of  ^iraw&n.  With  the 
Suaoen  oecapaUon  begins  a  new  di  vision  of  the  island, 
uliich  becomes  convenient  in  tracing  the  progress  of 
Suaoen  conquest  This  is  into  three  valleys,  known 
in  later  forms  of  langu^  as  Val  di  Mazzara  or  Mazza 
in  the  northwest,  Val  di  Noto  in  the  southeast,  and 
Val  Demone  (a  name  of  uncertain  origin)  in  the  north- 
east (see  Amari,  Musulmani  in  SicUia,  i.  465).  The 
first  Saracen  settlement  of  Yal  dt  Mazzara  answers 
Tongbly  to  the  old  Carthaginian  nossessions.  From 
Pwiormus  the  emir  or  lord  of  Sicily,  Mohammed  ibn 
Abdallah,  sent  forth  his  plunderers  throughout  Sicily 
and  even  into  southern  Italy.  There,  though  they 
inade  no  lasting  settlements,  they  often  occupied  par- 
ticular points.  A  consul  or  duke  of  Naples  in  836 
even  asked  for  Saracen  h^  against  the  Lombards, 
which  he  is  said  to  have  reiHud  W  help  against  his  fel- 
Wv-subject8  in  Siraly  (Jonan.  Diaa,  57 ;  Ajnari,  L 

lie  chief  work  of  the  next  ten  years  was  the  con- 
quest of  the  Val  di  Noto,  but  the  first  great  advance 
was  made  elsewhere.  In  843  the  Saracens  won  the 
Hamertine  city,  Messana,  and  thus  stood  in  the  path 
between  Itah  and  Sicily.  Then  the  work  of  conquest, 
as  described  by  the  Arabic  writers,  went  on,  but 
alowly.  At  last,  in  859,  the  very  centre  of  the  island, 
the  stronghold  of  Henna,  was  taken,  and  the  main 
part  of  Val  di  Noto  followed.  But  the  divisions 
among  ihe  Moslems  helped  the  Christians ;  they  won 
back  several  towns,  and  beat  off  iitl  attadcs  on  Syracuse 
and  Tanromenitun.  It  is  Strang  that  the  reign  of 
Baal  the  Macedonian  (867),  a  time  of  such  renewed 
vigor  in  the  empire,  was  the  time  of  the  greatest  of  all 
lones  in  Sidly.  In  Italy  the  imperial  frontier  largely 
advanced  ;  in  Sidly  imperial  fleets  threatened  Panor- 
mos.  But  in  875  the  accession  of  Ibr&hfm  ibn  Ahmed 
a  Africa  changed  the  face  of  things.  The  emir  in 
&dly,  Ja'fkr  ibn  Ahmed,  received  strict  ordere  to  act 
Tigonnidy  agaiut  the  eastern  towns.   In  877  began 


the  only  successful  Semitic  *iege  of  Syracuse.  The 
next  year  the  d^,  which  for  1600  years  bad  been  the 
seat  of  G-reek,  Roman  and  Christian  life,  passed  for 
the  first  time  uiider  the  yoke  of  strangers  to  the  fel- 
lowship of  Europe. 

Thus  in  fifty-one  years  the  imperial  and  Christian 
territory  in  Sicily  was  cut  down  to  a  few  points  on  or 
neur  the  eastern  coast,  to  the  Val  Demone  in  short 
without  Messana.  But  between  Moslem  dissenmon 
and  ChroUan  valor  the  straggle  had  still  to  be  waj;ed 
for  eighth-seven  years.  Henna  had  been  .the  chief 
centre  or  Christian  resistance  a  generation  earlier; 
its  place  was  now  taken  by  the  small  fort  of  Kamefcta 
not  f^  ttam  Mesmna.  The  Moslems  of  Sidly  were 
busy  in  dvil  wars:  Arabs  fought  against  Berbers, 
both  against  the  African  overlord.  In  900  Panormus 
had  to  DC  woo  by  a  sod  of  Ibr&bfm  from  Moslem  rebels 
provoked  by  his  father's  cruelty.  But  when  Ibr&hfm 
himself  came  into  Sicily,  renewed  efforts  against  the 
Christians  led  to  the  first  taking  of  Tanromenium 
(908),  of  Rametta,  and  of  other  points.  The  civil 
war  that  followed  his  death,  the  endless  revolutions  of 
Agrigentum,  where  the  weaker  dde  did  not  scrapie  to 
call  in  Chiistiao  help,  hindered  any  real  Saraoen  oocn- 
patiott  of  eastern  ^dly.  The  emperors  never  gave 
up  their  claims  to  Sicilv  or  their  hopes  of  recovering 
it  Besides  the  struggle  with  the  Christians  in  the 
island,  there  was  often  direct  warfare  betwewi  the  em- 
pire and  the  Saraoens;  but  such  warfare  vras  more 
active  in  Italy  than  in  Sidly.  In  956  a  peace  or  trace 
was  made  by  the  emperor  Constantine  Forphyrogeni- 
tus.  A  few  years  latef,  Otho  the  Great,  the  restorer 
of  the  Western  empire,  looked  to  Sidly  as  a  land  to 
be  won  back  for  Christendom.  It  had  not  yet  wholly 
passed  away ;  but  the  da;^  soon  came.  Su^nge  to  say, 
as  Syracuse  rell  in  the  reign  of  Basil  the  Maeedonian, 
the  Saracen  occupation  was  completed  in  the  rei^  of 
Nikephoros  Phokas  (Nioephoros  Phooas),  the  dehverer 
of  Crete.  In  the  very  vear  of  bis  acoesanon  (9SS) 
Tauromeninm  ms  ttkea  ror  the  second  time,  and  be- 
came for  a  hundred  years  a  Mohammedan  possession. 
Rametta  alone  held  out  A  fleet  and  army  from  Con- 
stantinople went  in  vain  to  its  help :  the  last  strong- 
hold of  Christendom  was  taken  (955),  and  fbr  a  season 
all  was  over. 

Thus  in  138  years  the  Arab  did  what  the  Canaanite 
had  never  done.  The  whole  island  was  a  Semitic, 
that  is  now  a  Mohammedan,  possession.  The  Greek- 
speaking  Roman  of  Sicily  was  a  bondman  in  his  own 
land,  like  the  Latin-speaking  Roman  of  Spain.  Yet, 
the  complete  Saracen  possession  of  Sidly  may  seem  a 
thing  of  a  moment.  Its  first  and  longest  period  lasted 
only  73  years.  In  that  time  Mohammedan  Sidly  was 
threatated  by  a  Western  emperor ;  the  Arabic  writers 
daim  the  Suaoen  army  by  wliich  Otho  the 
Second  was  beaten  back  in  982  as  a  Sidlian  ^?^S£n 
army.  A  mightier  enemy  was  threatening  '  empire, 
in  the  East.  Basil  the  Second  planned  the 
recoveiy  of  Sidly  in  good  earnest.  In  1027  he  sent  a 
great  army ;  but  his  death  stopped  their  progress  be- 
fore they  reached  the  island.  But  the  great  conqueror 
had  left  behind  him  men  trained  in  his  school,  and 
eleven  years  later  the  eagles  of  the  new  Rome  again 
marched  to  Sicilian  victories.  The  ravages  of  the 
Sicilian  Saraoens  in  the  Greek  islands  were  more 
frightful  than  ever,  and  George  Maniakee,  the  first 
captain  of  his  time,  was  sent  to  win  back  the  lost  luid. 
He  too  was  helped  by  Saraoen  dissensions.  The  emir 
Abnl-a&r  became  a  Roman  vasral,  and,  like  Alaric  ^  . 
old,  became  magister  militum  in  the  Roman  army. 
His  brother  and  rival  Abu-hafas  brought  help  from 
Africa  ;  and  finally  all  joined  af^inst  the  Christians. 
Four  years  of  Christian  victory  (1038-1042)  followed. 
In  the  host  of  Maniakes  were  men  of  all  raoee, — Nor^ 
mans,  who  had  already  begun  to  show  themselves  in 
south  Italy,  and  the  Warannan  guard,  the  best 
soldiers  of  the  empire,  among  whom  Harold  Hardrada 
himsejf  is  said  to  have  held  a  place.   Town  after  town 
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wu  delivered,  first  Messana,  then  SyracuM,  then  a 
OTDwd  of  others.  The  exact  exteot  of  the  reoonqueet 
IB  nncertaJn  ;  Byzantine  writers  claim  the  deliverance 
of  the  whole  island  ;  but  it  is  certain  that  the  Saracens 
never  lost  Panormus.  But  court  influence  spoiled 
everything :  Maniakes  was  recalled  ;  under  his  sao- 
oesBor  Stephen,  brother-in-law  of  the  emperor  Michael, 
the  SutuMDS  won  back  what  they  had  lost  Messana 
alone  held  out,  for  how  long  a  time  is  uncertain.  But 
it  oould  not  have  been  again  under  the  yoke  for  many 
years  when  a  conqueror  came  who  had  no  empresses  to 
thwart  him.  The  second  Santcen  occupation  of  all 
Sioily  was  short  indeed.  In  1060  began  the  thirty 
years'  work  of  the  first  Roger. 
Thus  for  263  years  the  Ohristiaa  people  of  some 
.   P*rt  0'  other  of  Skaly  were  in  anfajeotion  to 

Moslem  masters.  Bat  that  saldeeaon  dif- 
role.         fered  widely  in  different  times  and  places. 

The  land  was  won  bit  W  bit.  One  town 
was  taken  by  *Btoim ;  another  sabmitted  on  terms 
harsher  or  more  favorable.  The  condition  of  tiie 
Christians  varied  from  that  of  personal  slaves  to  that  of 
oommnnities  left  free  on  the  payment  of  tribote.  The 

rt  mass  were  in  the  intermediate  state  usual  among 
non- Mohammedan  .  anl^ects  of  a  Mohammedan 
power.  The  dhtmmt  of  Sicily  were  in  easenUally  the 
same  case  as  the  nxyahs  of  the  Turk.  While  the  con- 
quest was  going  on,  the  towns  that  remained  anoon- 

Saered  nuned  in  point  of  local  freedom.  They  became 
Hies  nther  than  subjecta  of  the  distant  emimor.  So 
did  the  tribntery  districts,  as  long  as  the  original  terms 
were  kept.  But,  as  ever,  the  condition  of  the  subject 
race  grew  worse.  After  the  complete  conquest  of  the 
island,  while  ^e  mere  slaves  bad  turned  Mohamme- 
dans, there  is  nothing  more  beard  of  tributary  districts. 
At  t  he  coming  of  uie  Normans  the  whole  Christian 
popalatioQ  was  in  the  state  of  raxfoka.  Still  Christianity 
and  the  Greek  tongue  never  died  out ;  churches  and 
monasteries  received  and  held  property;  there  still  are 
Bunts  and  men  of  learning.  Panormus  was  specially 
Saracen ;  yet  a  Christian  religious  guild  oould  be 
founded  there  in  1048  {Tabiuarium  Regun  Can. 
Hmorm,,  p.  I).  We  have  its  Greek  foundation  deed. 
It  would  be  rash  to  deny  that  traces  of  other  dialects 
may  not  have  lingered  on ;  but  Greek  and  Arabic  were 
ihe  two  written  tongues  of  Sioily  when  the  Normans 
came.  The  Sidlian  Saracens  were  hindered  by  Uieir 
internal  feuds  from  ever  becoming  a  great  power :  but 
they  stood  high  amon^  Mohammedan  nations.  Their 
advance  in  civilization  is  shown  by  their  position  under 
Normans,  and  above  all  by  their  MmiraUe  style 
of  aichitecture  (see  Palermo).  Saracens  are  always 
called  in  for  any  special  work  of  building  or  engineer- 
ing. They  had  a  literature  which  Norman  kings 
studied  and  promoted.  The  Normans  in  short  came 
into  the  inheritance  of  ^e  two  most  civilised  nations 
of  the  time,  and  tiioy  allowed  the  two  to  flonrish  ude 
hy  nde. 

Hie  most  brilliant  time  for  Sicily  as  a  power  in  the 
world  begins  with  the  coming  of  the  Not- 
mans.  Never  befwe  or  after  was  (he  island 
BO  anited  or  so  independent   Some  of  the 
old  fyrmnte  had  ruled  out  of  Sidly ;  none  had  ruled 
overall  Sidly.   The  Normans  held  all  -  Sicily  as  the 
oentve  of  a  dominion  which  stretched  far  beyond  it 
The  conqnest  was  the  work  of  one  man,  Count  Roger 
of  the  house  of  Hanteville,  brotiier  of  the  more 
fiunooB  Robert  Wiscard  (Guiscard).   That  it  took  him 
thirty  years  was  doubtiess  owing  to  his  being  often 
ct^ed  off  to  help  his  brother  in  Italy  and  bevond  Ha- 
dria.    The  conquests  of  the  Normans  in  Italy  and 
Sicily  form  part  of  one  enterprise ;  bnt  they  altogether 
differ  in  character.    In  Italy  they  overthrew  the  By- 
zantine dominion  ;  their  own  nue  was  perhaps  not 
worse  ;  but  they  were  not  deliverers.   In  Sicily,  they 
wm  everywhere  welcomed  by  the  Christians  as  de- 
liverers from  infidel  bondage. 
Aa  in  the  Saracen  conquest  of  Sidly,  as  in  the  By- 


zantine recovei7,  so  in  itiie  Norman  oonqnest,  tiie  im- 
mediate occasion  waa  given  by  a  home  traitor.  Coont 
Roger  had  already  made  a  plundering  attadc,  when 
Becumen  of  Catania^  driven  out  by  hia  Drother,  urged 
him  to  serious  invasion.  MesBioa  was  taken  in  1060, 
and  became  for  awhile  the  Nonnan  ea|Htal.  Tba 
Christians  everywhere  welcomed  the  conqueror.  Bat 
at  Traina  they  presentiy  changed  their  minds,  and 
joined  with  the  Saracens  to  besiege  the  count  in  thor 
citadel.  At  Catania  Becumen  was  set  up  again  as 
Roger's  vassal,  and  he  did  good  service  till  he  wu 
killed.  Roger  soon  ]jegaa  to  fix  his  eye  on  the  Sara- 
cen capital  Against  that  city  he  had  Pisan  help,  is 
the  inscription  on  the  I^Ban  dwnno  witneBses  (of. 
Geoff.  Mm.,  ii.  34}.  But  Palermo  was  not  taken  un- 
til 1071,  and  then  only  by  the  help  (tf  Duke  Robert, 
who  kept  the  prise  to  himself  Still  its  cap-  ]MrL.iaM 
turo  was  the  tuming-pomt  in  the  straggle.  '^i*""^ 
Taormina  (Tauromenium)  was  won  in  1078.  Syracase, 
under  its  emir  Benarvet,  held  out  stoutly.  He  won 
back  Catania  by  the  help  of  a  Saracen  to  whom  Roger 
had  trusted  the  dty,  Mid  whom  he  himself  punished. 
Catania  was  won  back  by  the  count's  son  Jordan.  Bat 
progress  was  delayed  by  Jordan's  rebellion  and  by  the 
absence  of  Roger  in  his  brother's  wars.  At  la^  in 
1085,  Syracuse  was  won.  Next  year  followed  Girgenti 
and  Castrogiovanni,  whose  chief  became  a  Christian. 
Noto,  the  gbiraoen  RametU,  held  out  till  1090.  That 
the  whole  island  was  won,  and  Roger  completed  faiB 
conqnest  fay  a  socoesaful  expedition  to  M^ta. 

lAe  the  condition  of  the  Greeks  under  the  San- 
oens,  BO  the  condition  the  Saracens  under 
the  Normans  differed  in  different  plaoest  u^K^^ 
acoordingto  the  cireumstanoes  of  each  con-  manndb 
quest  The  Mohammedui  religion  waa 
everywhere  b^erated,  in  many  places  much  more.  Bat 
it  would  seem  that,  ju^  as  under  the  Moslem  rule, 
convernons  from  Christianity  to  Islam  were  forbidden. 
On  the  other  hand,  oonvmions  from  Islam  to  Christiao- 
ity  were  not  always  encouraged ;  Saracen  troops  were 
employed  from  the  banning,  and  Count  Roger  seemB 
to  have  thought  them  more  taustworthy  when  uncon- 
verted. At  Palermo  the  capitulation  secured  to  the 
Saracens  the  full  ei^joyment  of  their  own  laws ;  GK^ 
genti  was  long  mMnly  Saracen ;  in  Val  di  Noto  the 
Saracens  kept  towns  and  castles  of  th«r  own.  On  the 
other  hand,  at  Messina  th«e  were  fbw  or  none,  and 
we  hear  of  both  Sanoen  and  Greek  villMUB^  the  latter 
doubtless  abiding  as  th^weore  in  Saracen  tunes.  Bat 
men  of  both  races  were  trusted  and  favored  aooording 
to  their  deserts.  Tlie  ecclesiastical  relations  between 
Greeks  and  Latins  are  harder  to  trace.  At  the  taimg 
of  Palermo  the  Greek  bishop  was  restored ;  bat  his 
successors  were  Latins,  and  Latin  prelates  were  placed 
in  the  bishoprics  which  Count  Ro^  founded.  Urban 
the  Second  viuted  Sicily  to  promote  the  union  of  the 
chnreh^  and  he  granted  to  the  count  those  specnal  eo- 
desiastioal  powere  held  by  the  counts  and  Kings  of 
Sicily  as  hereditary  lentes  of  the  Holy  See  which  grew 
into  the  famous  SicSlian  monarchy  (Geoff.  Mal.,iv. 
29).  But  Greek  worship  went  on ;  at  Messina  it  lin- 
gered till  the  14th  and  15th  oentoiies  (Hrro.  SicSiif 
Sacra,  i.  420,  431,  449),  as  it  has  been  dnce  Drought 
back  bv  the  Albanian  colonists.  But  the  Greeks  of 
Sicily  nave  long  been  united  Greeks,  admitting  the 
authority  of  the  see  of  Rome. 

In  its  neults  the  Norman  conquest  of  Sidl^  was  a. 
Latin  conquest  far  more  thorong^  than  tbat  wluch  had 
been  made  by  the  Roman  commonwealth.  The  Nor- 
man princes  protected  all  the  races,  creeds,  and  tongues 
of  the  island,  Greek,  Saracen,  and  Jew.  But  new  races 
came  to  settle  alongside  of  them,  all  of 
whom  were  Latin  as  far  as  their  offidal  ^i2SS» 
speech  waa  concerned.  The  Noimans  inSidir. 
brought  the  French  tongue  with  them ;  it 
remained  the  court  speech  during  the  12th  oentniy, 
and  Sidly  was  thrown  open  to  all  speaken  of  FVeno, 
many  of  whom  oame  mm  Eni^wia.  IWe  was  ooo- 


Digitized  by 


Google 


BIBIORT.J 


SICILY. 


31 


BUot  interoouTse  between  the  two  great  islands,  both 
ruled  b^  Norman  kings,  and  .many  natives  of  England 
filled  high  places  in  Sicily.  But  French  was  only  a 
language  of  society,  not  of  business  or  literature.  The 
lutgnagee  of  inscriptions  and  docomenta  are  Greek, 
Atabic,  and  lAtin,  in  private  writingB /sometimes  He- 
Ixew.  Tho  kinra  underatood  Greelc  and  Arabic,  and 
their  deeds  and  worits  were  commemorated  in  both 
tongues.  Hence  comes  the  fact,  at  first  sight  so 
nrange,  that  Greek,  Arabic,  and  French  have  all  given 
way  to  a  dialect  of  Italian.  But  the  cause  is  not  far 
to  seek.  The  Normao  conquest  opened  Sicily  to  seU 
tiers  from  Italy,  above  all  from  the  Norman  posses- 
sons  in  Italy.  Under  the  nune  of  Lombards  they  be- 
came an  important,  in  some  parts  a  dominant,  element, 
lon-iw  Mesana  where  we  hear  nothing  of 

Saracens,  we  hear  much  of  the  disputes  oe- 
tween  Gieeks  and  Lombards.  The  Lombards  had 
hardty  m  distinct  language  to  bring  with  them,  At 
the  time  <j{  the  conquest,  it  was  already  found  out 
that  Fkeooh  had  become  a  distinct  speech  from  Latin ; 
Italian  hardly  was  such.  The  Lombard  element,  dur- 
ing Uie  Nwman  reign,  shows  itself,  not  in  whole  doc- 
ummts  or  inscriptions,  but  in  occasional  words  and 
forms,  as  in  some  of  the  mosaics  at  Monreale.  And 
if  any  element,  I^tin  or  akin  to  Latin,  had  lingered 
on  through  Bysantine  or  Saracen  rule,  it  would  of 
couree  be  attracted  to  the  new  Latin  element,  and 
would  help  to  strengthen  it.  It  was  this  Lombard 
element  that  had  the  future  before  it  Greek  and 
Aralno  were  antiquated,  or  at  least  isolated,  in  a  land 
which  Norman  conquest  had  made  part  of  Western 
Sorope  and  Latin  Christendom.  Tney  could  grow 
only  within  the  island;  they  could  gain  no  strength 
tam  oatnde.  Even  the  fnnch  element  was  in  some 
sort  isolated,  and  later  events  made  it  more  so.  But 
the  Lombard  element  was  constantly  strengthened  by 
settlement  from  outside.  In  the  older  Latin  conquest, 
the  Latin  carried  Gbeek  with  him,  and  the  Greek  ele- 
ment absorbed  the  Latin.  Latin  now  held  in  western 
Europe  the  place  which  Greek  had  held  there.  Thus, 
io  the  iaoe  of  Italiauj  both  Greek  and  Arabic  died  out. 
Step  by  step.  Christian  Sidly  became  Latin  in  speech 
and  in  worship.  But  this  was  not  till  the  Norman 
were  over.  Till  the  end  of  the  12th  century 
Sialy  was  the  one  land  where  men  of  divers  creeds  and 
tongues  ooold  live  side  by  side,  each  in  his  own  way. 

Hsnoe  came  both  the  short-lived  brilliancy  of  Sicily 
•ad  its  later  deoqr.  In  Sioly  there  were  many  nations 
all  protected  by  the  Sicilian  king :  bat  there  was  no 
Skuian  nation.  Greek,  Saracen,  Norman,  Lombard, 
and  Jew  conld  not  be  fused  into  one  people ;  it  was  the 
boast  of  Sidly  that  each  kept  his  laws  and  tongue 
nndistarfaed.  Such  a  state  of  things  oould  live  on 
only  under  an  enlightened  despotism ;  the  discordant 
dements  could  not  join  to  work  out  really  free  and 
national  institutions.  Sicily  had  parliaments,  and 
some  constitution^  prindples  were  well  undentood. 
But  they  were  assemblies  of  barons,  or  at  most  of 
baroos  and  dtizens ;  they  could  only  have  represented 
the  lAtin  elements,  Norman  and  Lombard  in  the  island. 
Hie  dder  races,  Greek  and  Sarw;^n,  stand  onbude  the 
rdations  between  the  Latin  king  and  his  Latin  sub- 
jects. Stin,  as  long  as  Greek  and  Saracen  were  pro- 
tected and  &vored,  so  long  was  Sidly  the  most  br3- 
hantofBuropean  kingdoms.  But  ita  greatness  had  no 
ground-work  of  national  life ;  for  lack  of  it  the  most 
brilliant  of  kingdom^  presently  sank  below  the  levd 
of  other  lands. 

Four  generations  only  span  the  time  from  the  birth 
of  Count  Roger,  abont  1030,  to  the  death  of  the  empe- 
ror Frederick  the  Seoond  in  1^50.  Boger,  great  count 
of  Sicily,  was,  at  his  death  in  HOI,  succeeded  by  his 
jiigggfj^  young  son  Simon,  and  he  in  1105  by  the 
second  B^er^  the  first  king.  He  inherited 
all  Sidly,  save  half  Palermo — the  other  half  had  been 
given  up— mad  part  of  Calalnia.  The  rest  of  Palermo 
«u  soon  griBted;  the  Semitic  caiatal  beosme  the 


abiding  head  of  Sicily.  On  t-be  death  of  Duke  William 
of  Apulia,  Ro^er  gradually  founded  (1127-40)  a  great 
Italian  dominion.  To  the  Apulian  duchy  he  added 
(1136)  the  Norman  priodpalitv  of  Capua,  Naples 
(1138),  the  last  dependency  of  toe  Eastern  empire  in 
Italyjand  (1140)  the  Abruzzi,  an  undoubted  land  of 
the  Western  empire.  He  thus  formed  a  dominioD 
which  baa  been  divided,  united,  and  handed  over  fiom 
one  prince  to  another,  oftener  than  any  other  state  in 
Europe,  but  whose  frontier  has  hardly  changed  at  aU. 
In  1130  Boger  was  crowned  at  Palermo,  by  authority 
of  the  antipope  Anadetus,  taking  the  strange  titJe  of 
"king  of  Sidly  and  Italy."  This,  on  his  reconciliation 
with  Pope  Innocent  the  Second,  he  exchanged  for 
"  king  ot  Sidhr  and  of  tfae  duchy  of  Apulia  and  of  the 

Erincipality  of  Capua."  By  virtue  of  the  old  relations 
etween  the  popes  and  the  Normans  of  Apulia,  he 
held  his  kingdom  in  fief  of  the  Bbly  See,  a  positioa 
whidi  on  the  whole  Btrengthened  uie  royal  power. 
But  his  power,  like  that  of  IHonysios  and  Agathokles, 
was  felt  in  more  distant  fcgions.  His  admiral,  George 
of  Antioch,  Greek  by  birth  and  creed*  warred  against 
the  Eastern  empire,  won  Corfu  (Koiypho ;  the  name 
of  Korkyra  is  forgotten)  for  a  season,  and  carried  off 
the  silk-workers  irom  Thebes  and  Peloponnesos  to 
Sicily.  But  Manuel  Komnenos  (Comneuus)  ruled  in 
the  East,  and  if  Bog^  threat«ned  Constantinople, 
Manuel  threatened  Sidly.  In  Africa  the  work  of 
Agathokles  was  more  than  renewed ;  Mahadia  and 
other  points  were  won  and  kept  as  long  as  Boger  lived. 
These  exploits  won  him  the  name  of  the  terror  of 
C^reeks  and  Saracens.  To  the  Greeks  and  still  more 
to  the  Saracens  of  his  own  island  he  was  a  protecttn' 
and  something  more. 

Roger's  son  William,  sumamed  the  Bad,  was 
crowned  in  his  &ther's  lifetime  in  1151.  „„.„  , 
Roger  died  In  1154,  and  WiUiam's  sole  *"JSS\t 
reign  lasted  till  1166.  It  was  a  time  of 
domestic  rebellions,  chiefly  against  the  king's  unpop- 
ular ministere,  and  it  is  further  marked  by  the  loss  of 
Rc^er's  African  conquests.  Afler  William  the  Bad 
came  (1166-1189)  his  son  William  the  Gbod.  Unlike 
as  were  the  two  men  in  themselves,  in  their  foreign 
policy  they  are  hardly  to  be  distinguished.  The  Bad 
William  has  a  short  quarrel  with  the  pope  ;  otherwise 
Bad  and  Gt>od  alike  appear  as  zealous  supporters  of 
Alexander  the  Third  and  as  enemies  of  both  empires. 
The  Eastern  warfare  of  the  Good  is  stwned  by  the 
frightful  sat^  of  Thoealonioa;  it  is  mariced  afao  by 
the  fonuation  of  an  Eastern  state  under  Sidlian  sn- 
premaciy  (1186).  Corfu,  the  possession  of  AgathoUes 
and  Bxwer,  with  Duraszo,  Cephalonia,  and  Zante,  was 
granted  William  to  his  admiral  Marganto  with  the 
strange  titie  of  king  of  the  Epeirots.  He  founded 
a  dynast?,  ^ough  not  of  kings,  in  Cephalonia  and 
Zante.  Corfu  and  Durazzo  were  to  be  more  dosely 
connected  witih  the  Sidlian  crown. 

The  brightest  days  of  Sidly  ended  with  William  the 
Good.  His  marriage  with  Joanna,  daughter  of  Henry 
of  Ai^ou  and  England,  was  childless,  and  William  tried 
to  procure  the  sucocssion  of  his  aunt  Constance  and  her 
husband,  King  Henry  the  Sixth  of  Germany,  son  of 
the  emperor  Frederick  the  First.  But  the  prospect 
of  German  rule  was  unpopular,  and  on  William's  death 
the  crown  passed  to  Tancred,  an  ille-  Tancreo. 
gitimate  grandson  of  King  Roger  who 
figures  in  English  histories  in  the  story  of  Richard's 
crusade.  In  1191  Heniy,  now  emperor,  asserted  his 
daims ;  but,  while  Tancred  lived  he  did  little,  in  Sicily 
nothing,  to  enforce  them.  On  the  death  of  Tancred 
(1194)  and  the  accession  of  his  young  son  ^iiu^min 
William  the  Third,  the  emperor  came  and 
conquered  Sicily  and  the  Italian  possessions,  with  an 
amount  of  cruelty  which  outdid  any  earlier  war  or 
revolution.  First  of  four  Western  emperors  who  wore 
the  Sicilian  crown,  Henry  died  in  1197,  leavingthe 
kingdom  to  his  youn^  son  Frederick,  heir  of  the  Nor- 
man kings  through  his  mother. 
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The  great  daj's  of  the  Norman  conquest  and  the 
^^^onuaii  rei^  have  been  worthily  recorded  by  con- 
temporary hiBtoriana.  Fen-  few  times  have  we  richer 
materials.  The  oldest  is  Aimd  or  Amato  ot  Monte 
GaasiDo,  who  exists  only  in  an  Old-French  translation. 
We  have  also  for  the  Norman  conqaest  the  halting 
hexameters  of  William  of  Apulia,  and  for  the  (Jerman 
conqueet  the  lively  and  partial  verses  of  Peter  of  £boli. 
Of  prose  writers  we  have  Geoffrey  Malaterra,  Alex- 
ander abbot  of  Telesia,  Romnald  archbishop  of  Sa- 
lerno, Paico  of  Beneveoto,  above  all  Hugo  Falcandus, 
^one  of  the  very  foremost  of  mediaeval  writers.  Not 
one  of  these  Latin  writers  was  a  native  of  the  island, 
and  we  have  no  record  from  any  native  G-reek.  Ooear 
sional  notices  we  of  course  have  in  the  Byzantine 
writers,  and  Archbishop  Eustathios's  account  of  the 
taking  of  Thessalontoa  is  more  than  occasional.  And 
the  dose  connection  between  Si(»ly  and  England  leads 
to  many  oooasional  references  to  Sicilian  matters  in 
Snjriish  writers. 

Tb»  relations  between  the  various  races  of  the  islands 
are  most  instructive.  The  strong  rule  of  Roger  kept 
aU  in  ordter.  He  called  himself  the  defender  of  Ghns- 
tiaiu  ;  others,  on  account  of  his  favor  to  the  Saracens, 
spoke  of  him  as  a  pagan.  He  certainly  encouraged 
Saracen  art  and  literature  in  every  shape.  His  court 
was  full  of  eunuchs,  of  whom  we  hear  still  more  under 
William  the  Bad.  Under  William  the  Qood  the 
Saracens,  without  any  actual  oppression,  seem  to  be 
losing  their  position.  Hitherto  tbey  had  been  one 
element  in  toe  land,  keeping  their  own  civilization 
alongside  of  others.  By  a  general  outbreak  on  the 
death  of  William  the  Good,  the  Saracens,  espedslly 
ibose  of  I^ilermo,  were  driven  to  take  shelter  in  the 
mountains,  where  they  sank  into  a  wild  people,  some- 
times holding  points  of  the  island  against  all  rulers, 
eometimes  taking  military  service  under  them.  The 
Jews  too  begin  to  sink  into  bondmen.^  Sicily  is  ceas- 
ing to  be  the  land  of  many  nations  living  side  by  side 
on  equal  terms. 

The  Germans  who  helped  Henry  to  win  the  Sicilian 
crown  did  not  become  a  new  element  in  the 
Jj^?™'  island,  but  only  a  source  of  confiision  dup- 
lok  n.  ing  the  minority  of  his  son.  Frederick — 
presently  to  be  the  renowned  emperor 
F^derick  tne  Second,  '*Fridericus  stupor  mundi  et 
immutator  mirabilis" — was  crowned  at  Palermo  in 
1108;  bnt  the  child,  deprived  of  both  parents,  was 
held  to  be  under  the  protection  of  his  lord  Pope  Inno- 
'Oent  the  Third.  During  his  minority  the  land  was 
torn  in  ineces  by  turbulent  nobles,  revolted  Saracens, 
Clerman  captains  seeking  settlements,  the  maritime 
cities  of  Italy  and  professed  French  deliverers.  In 
1210  the  emperor  Otho  the  Fourth,  who  had  over- 
run the  continental  dominions,  threaten^  the  island. 
In  1212,  just  when  Frederick  was  reaching  an  age  to 
be  of  use  in  his  own  kingdom,  he  was  called  away  to- 
dispute  the  crown  of  Germany  and  Bome  with  Otho. 
Eight  years  more  of  disorder  followed;  in  1220  the 
emperor-king  came  back.  He  brought  the  Saracens 
of  the  moontuns  back  again  to  a  life  in  plains  and  cities, 
and  presently  planted  a  colony  of  them  on  the  mainland 
«t  Nocera,  when  they  became  his  most  trusty  soldirn. 
His  neoessaiy  absences  from  Sicily  led  to  revolts.  He 
came  back  in  1233  from  his  crusade  to  suppress  a 
revolt  of  the  eastern  cities,  which  seem,  like  those  of 
Italy,  to  have  been  aiming  at  republican  independence. 
A  Saracen  revolt  in  1243  is  said  to  have  been  followed 

a  removal  of  the  whole  remnant  to  Nocera.  Some 
however  certainly  shared  or  oame  back  ;  but  their  day 
was  over. 

Under  Frederick  the  Italian  or  LomJ)ard  element 
finaUy  prevailed  in  Sicily.  Of  all  his  kingdoms  Sicily 
was  the  best  beloved.  He  spoke  all  its  tongues  ;  he 
protected,  as  far  as  circumstances  would  allow,  all  its 
raoee.  He  legidated  for  all  in  the  aptrit  of  an  en- 
lightened and  equal  despotism,  jealous  of  all  special 
privileges,  whether  of  nolileB,  charches  or  dties.  The 


heretic  alone  was  persecuted;  he  was  the  domestic 
rebel  of  the  church ;  Saracen  and  Jew  were  entitled  to 
the  rights  of  foreigners.  Yet  F^«deriok,  patron  of 
Arabic  learning,  suspet^ed  even  of  Moslem  belief,  faib 
to  cheek  the  decline  of  the  Suacen  elemedt  in  Sidjy. 
The  Greek  element  has  no  such  forces  brought  again* 
it.  It  is  still  a  chief  tongue  of  the  island,  in  whkA 
Frederick's  laws  are  put  forth  as  well  as  in  Latin. 
But  it  is  clearly  a  declining  element.  Greek  and  San- 
cen  were  both  becoming  survivals  in  an  island  whidi 
was  but  one  of  the  many  kingdoms  of  its  kinj;.  No 
wonder  that  the  Italian  element  advanced  at  tEe  mt 
of  all  others.  Frederick  chose  it  as  the  uar-m. 
court  speech  of  Sidly,  and  he  made  it  more 
than  a  court  speech,  the  speech  of  a  new-born  litera- 
ture. Sicily,  strangely  enough,  became  the  cradle  of 
Italian  song. 

Two  nuperora  had  now  hdd  the  Simlian  crown.  Oa  < 
Frederick's  death  in  1250  tiie  crown  paened  to  his  boo 

Conrad,  not  emperor  indeed,  but  king  of  the'Romana. 
He  was  nominally  succeeded  by  his  son  Oooradin.  Tint 
real  ruler  under  both  was  Frederick's  natural  u«nft^ 
son  Manfred.  In  1258,  on  a  false  rumor  o*™** 
of  the  death  of  Gonradin,  Manfred  was  himidf 
crowned  king  at  Palermo.  He  had  to  found  the 
kingdom  afresh.  Pope  Innocent  the  Fourth  hid 
croHsed  into  Sicily  to  take  advantage  of  the  general 
discontent.  The  dtiee,  whose  growing  liberties  had 
been  checked  by  Frederick's  leapslation,  strove  for 

Sraotical,  if  not  formal,  independence,  sometimes  for 
ominion  over  their  fellows.  The  dth  centnzy  B.C. 
seemed  to  have  come  back.  Messina  laid  waste  the 
lands  of  Taormina,  beoanae  Taormina  would  notob^f 
the  Mdding  of  Messina.  Yet,  among  these  and  oth« 
elements  of  confusion,  Manfred  succeeded  in  settiu 
up  again  the  kingly  jpower^  firat  for  bis  kinsmen  and 
then  for  himself.  His  reign  continued  that  of  hit 
father,  so  &r  as  a  mere  king  could  continue  the  rraga 
of  such  an  emperor.  The  king  of  Sicily  was  the  first 
potentate  of  Itdy,  and  came  nearer  than  any  priim 
since  Louis  the  Second  to  the  union  of  Itafv  under 
Italian  rule.  He  sought  dominion  too  beyond  Hadria; 
Corfu,  Burazzo  and  a  strip  of  the  Albanian  coast 
became  Sicilian  possessions  as  the  dowry  of  Mao- 
fred's  Greek  wife.  But  papal  enmity  was  too  mwA 
for  him.  His  overlord  claimed  to  dispose  of  hii 
crown,  and  hawked  it  about  among  the  pnnoes  of  the 
West.  Edmund  of  Enghmd  bore  the  Simlian  title  fa 
a  moment  More  came  of  the  grant  of  Urban  the 
Fourth  ( 1264)  to  Charles,  count  or  Aj^ou,  and  throngli 
his  wife  sovereign  count  of  Provence.  .  ^ 
Charles,  crownea  by  the  pope  in  1266,  Anjtut 
marched  to  take  possession  of  his  lord's 
grant.  Manfred  was  defeated  and  slain  at  Benevento. 
The  whole  Sicilian  kin^om  became  the  spoil  of  a 
stranger  who  was  no  deliverer  to  any  class  of  its  peo- 
ple. The  island  sank  yet  lower.  Naples,  not  Palermo, 
was  the  head  of  the  new  power  ;  Sicily  was  again  a 
province.  But  a  province  Sicily  had  no  mind  to  be. 
In  the  continental  lands  Charies  founded  a  dynasty; 
the  island  he  lost  after  sixteen  years.  His  rule  was 
not  merely  the  rule  of  a  stranger  kine  snrroiinded  bf 
stranger  followers ;  the  degradation  or  the  island  was 
aggravated  by  gnMS  oppression,  grosser  dian  in  the 
continental  lands.  The  continental  lands  submitted, 
with  a  few  slight  efforts  at  resistenoe.  The  final  reflnlt 
of  the  Angevin  conquest  of  Sicily  was  its  aepantioi 
from  the  mainland. 

Sicilian  feeling  was  first  shown  in  the  support  gives 
to  the  luckless  expedition  of  Conradin  in  1268.  ^nf^^ 
ful  executions  in  the  island  followed  his  fall 
rights  of  the  Swabian  house  were  now  held  to  pass  te 
Peter  (Pedro),  king  of  Aragon,  husband  of  Manfred's 
daughter  Constanoe.  The  connection  with  Spdo, 
which  has  so  deeply  affected  the  whole  later  history  of 
Sicily,  now  be^ns.  Charies  held  the  Greek  posse^ 
sions  of  Manfred  and  had  designs  both  on  Epeiroe  aoo 
on  Constantinople.   The  emperor  Miohael  Fakidogoi 
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•nd  Peter  of  Aragon  became  allies  against  Charles ; 
the  fkmous  John  of  Prooida  acted  as  ao  agent  between 
them  ;  the  costs  of  Charles's  Eastern  warfare  caused 
great  discontent,  eapedally  in  an  island  where  some 
might  aUll  look  to  the  Oreek  emperor  as  a  muiural  de- 
hreier.  Peter  and  Michael  were  doabtleas  watching 
die  (am  of  things  in  Sicily  ;  but  the  tale  of  a  long- 
Udclen  coDspiTaoy  between  thoih  and  the  whole  Sicilian 
people  has  been  set  aside  by  Amaii.  The  actual  ont- 
Dreuc  of  1282,  the  famous  Sicilian  Vespers,  was  stirred 
«p  by  the  wrongs  of  the  moment.  A  gross  case  of  in- 
jj/^Yjg^  soU  offered  by  a  Frenchman  to  a  Sicilian 
woman  led  to  the  massacre  at  Palermo,  and 
the  like  scenes  followed  elsewhere.  The  stnwgeis  were 
mt  off ;  Sicily  was  left  to  its  own  people.  The  towns 
and  districts  left  without  a  ruler  by  no  means  designed 
tothnnrofftheautbority  of  the  overlord  ;  the^  sought 
the  good  will  of  Pope  Martin.  But  papal  interests 
were  on  the  side  of  Charles ;  and  he  went  forth  with 
the  Uesung  of  the  ohuroh  to  win  book  his  lost  king- 
dom. 

Ajagerin  oppreesbn  had  brought  together  all  Siinly 
in  a  common  cause.  There  Tas  at  last  a  Sicilian  na- 
tion a  nation  for  a  while  capable  of  great  deeds. 
Sidl^  now  stands  out  as  a  main  centre  of  European 
pc^itioiL  Bat  the  land  has  lost  its  character ;  it  is  be- 
onning  the  irfaything  ofpowers,  instead  of  the  meet- 
ing place  of^  nations.  The  tale,  true  or  false,  that 
Irenehmen  and  Provencals  were  known  from  the 
natives  by  being  unable  to  frame  the  Italian  sound  of 
c  shows  how  thoroughly  the  Lombard  tongue  had 
overcome  the  other  tongues  of  the  island.  In  Palermo, 
oooe  a  city  of  threefold  speech,  a  Greek,  a  Saracen,  a 
Norman,  who  clave  to  his  own  tongue  must  have  died 
with  the  stnngers. 

Charles  was  now  besieging  Hessina :  Sicily  seems  to 
p.  .  .  have  pot  on  some  approach  to  the  form  of 
ia^,^  a  fednal  oommonweuth.  Meanwbile  Peter 
of  Aragon  was  watching  and  preiming. 
He  DOW  declared  himself.  To  all,  except  the  citizens 
rfthe  great  cities,  a  king  would  be  acceptable ;  Peter 
WIS  chosen  with  little  oppoution  in  a  pariiament 
Pklenno,  and  a  strug^  of  twenty-one  years  began, 
of  which  Charles  and  Peter  saw  only  the  first  stage. 
In  fact,  afier  Peter  had  helped  the  ^dlians  to  relieve 
Messina,  he  was  very  little  in  Sicily :  he  had  to  defend 
his  kingdom  of  Arajjion,  which  Pope  MarUn  had 
granted  to  another  French  Charles.  He  was  re))re- 
aented  by  Queen  Constanoe,  and  his  great  admiral 
Jtoga  de  Lraria  kept  the  war  away  from  Sicily,  waging 
it  wh^jy  in  Italy,  and  making  Charles,  the  son  of 
King  Charies,  prisoner.  In  1^5  both  the  rival  kings 
died.  Charles  had  before  his  death  been  driven  to 
make  large  legislative  concessions  to  his  subjects  to 
stop  the  tendency  shown,  especially  in  Naples,  to  join 
the  revolted  SioiUans.  By  Peter's  death  Aragon  and 
Sialy  wwe  separated  ;  his  eldest  son  Alphonso  took 
j^g^  A^^on,  Mid  his  second  son  James  took 
Sicily,  which  was  to  pass  to  the  third  son 
Wederiok,  if  JamesdiedchildlesB.  James  was  crowned, 
and  held  his  reforming  parliament  also.  With  the 
popes  Qo  terms  could  be  made.  Charles,  released  in 
under  a  decepti7e  negotiation,  was  crowned  king 
of  Simly  by  Hononus ;  bat  he  had  m  uch  ado  to  defend 
his  omtinental  dominions  agunst  James  and  Roger. 
In  1291  James  saooeeded  Alphonso  in  the  kingdom  of 
Aragon,  and  lefl  Frederick  not  king,  according  to  the 
entail,  but  only  his  lieutenant  in  Sicily. 

Frederick  was  tbe  real  restorer  of  Sicilian  indepen- 
deiio&  He  had  come  to  the  island  so  young  that  he 
felt  as  a  native.  He  defended  the  land  stoutly,  even 
a^inst  bu  brother.  For  James  presently  played 
Sicily  false.  In  1295  he  was  reconciled  to  tbe  church 
tod  reteased  from  all  French  claims  on  Aragon,  and  he 
P^^j^^    bound  himself  to  restore  Siotly  to  Charles. 

But  the  Sicilians,  with  Frederick  at  their 
head,  disowned  the  agreement,  and  in  1296  Frederick 
was  crowned  king.   He  had  to  defend  Si<aly  against 


his  brother  and  Roger  de  Loria,  who  forsook  the  cause, 
as  did  John  of  Prodda.  Hitherto  the  war  bad  been 
wa^ed  on  the  munlandj  now  it  was  transferred  to 
Sicily.  King  James  besieged  Syracuse  as  admiral  of 
the  Roman  Church ;  ChiurTes  sent  his  son  Robert  in 
1299  as  his  lieutenant  in  Si<aly,  where  he  gained  some 
successes.  But  in  tbe  samej^ear  tbe  one  great  lud 
battle  of  the  war,  that  of  Faloonaria,  was  won  tor 
Sicily.  The  war,  chiefly  mark»i  by  another  great 
siege  of  Messina,  went  on  till  1302,  when  both  sides 
were  thoroughly  weakened  and  eager  for  peace.  By 
a  treaty,  confirmed  by  Pope  Boniface  the  next  year, 
Fredenok  was  acknowledged  as  king  of  Trinacria  for 
life.  He  was  to  marry  the  daughter  of  the  king 
of  Sicily,  to  whom  the  island  kingdom  was  to 
revert  at  his  death.  The  terms  were  never  meant  to 
be  carried  out.  Frederick  again  took  up  the  titJe  of 
king  of  Sicily,  and  at  his  death  in  1337  he  was  sno-- 
ceeded  by  his  son  Peter.  There  were  thus 
two  Sicilian  kingdoms  and  two  kings  of 
Sidly.  The  king  of  the  mainland  is  often  spoken  of 
for  convenienoe  as  king  of  Napl^  but  that  descrip- 
tion was  never  borne  as  a  formal  Uue  save  in  the  16th 
century  by  Philip,  king  of  England  and  Najples,  and  in 
the  I9th  by  Joseph  Bonaparte  and  Joachim  Marat 
The  strict  distinction  was  between  Simly  on  this  side 
the  Pharos  (of  Messina)  and  Sicily  beyond  it 

Thus  the  ^reat  island  of  the  Mediterranean  again 
became  an  independent  power.  And,  as  far  as  legis- 
lation could  make  it,  Sicih'  became  one  of  the  freest 
countries  in  Europe.  By  the  laws  of  Frederick  parlia- 
ments were  to  be  regmarly  held,  and  without  their 
consent  the  king  could  not  make  war,  peace,  or  alli- 
ance. The  treaty  of  1302  was  not  confirmed  by  par- 
liament, and  in  1337  pariiament  called  Peter  to  the 
crown.  But  Suoly  never  rose  to  the  greatneas  of  its 
Glreek  or  its  Norman  days,  and  its  old  ohatacter  bad 
passed  away.  Of  Greeks  and  Saracens  we  now  bear 
only  as  a  degraded  remnant,  to  be  won  over,  if  it  may 
be,  to  the  Weatera  Church.  The  kingdom  bad  no 
foreign  possessions  ;  yet  faint  survivals  of  the  days  of 
Agatnokles  and  Roger  lingered  on.  Tbe  isle  of  Gerba 
off  the  African  coast  was  held  for  a  short  time,  and 
traces  of  the  connection  with  Greece  went  on  in  vari- 
ous shapes.  If  the  kings  of  Sicily  on  this  side  the 
Pharos  Kept  Coifu  down  to  1386,  those  beyond  the 
Pharos  became  in  1311  overlords  of  Athens,  when  that 
duchy  was  seized  by  Catalan  adventurers,  disbanded 
after  the  wars  of  Sicilv.  In  1530  the  Sicilian  island 
of  Malta  became  the  shelter  of  the  Knights  of  Saint 
John  driven  by  the  Tnrk  from  Rhodes,  and  Sicily  has 
received  several  colonies  of  Cbriistian  Albanians,  who 
have  replaced  Gkeek  and  Aralnc  hy  yet  another  tongue. 

There  is  no  need  to  dwell  at  length  on  the  Sicilian 
history  of  the  last  five  hundred  years. 
The  descendants  of  Frederick  did  not  form 
a  great  dynasty.  Under  him  and  after  him  hMorf. 
Sicily  played  a  part  in  Italian  affairs,  in-  y 
vading  and  being  invaded  on  behalf  of  the  Ghibelline 
cause.  But  it  was  torn  by  dissensions  between  Spanish 
and  Italian  factions,  and  handed  to  and  fro  between 
one  Spanish  king  and  another.  At  last  Ferdinand  the 
Catholic  (1479-1516),  king  by  inheritance  of  Aragon 
and  of  Sicily  beyond  the  pharos,  conquered  the  conti- 
nent^ Sicily,  and  called  himself  king  of  the  Two  Sid- 
lies.  Both  were  now  ruled  by  Spanish  viceroys.  In 
Charles  the  First*  (I5KV-1555)— Charles  of  Aigou  is 
not  reckoned— Sicily  haul  a  third  imperial  king,  and 
once  more  became  the  startim^point  for  African  war- 
fare. Philip,  already  king  ofTyaples,  became  king  of 
the  Two  Sicilies  at  the  abdication  of  his  father,  and 
I  the  two  crowns  passed  alon^g  with  Castile  and  Aragon 
till  the  division  of  the  Spanish  dominions.  Under  the 
foreign  rule  the  old  laws  were  trampled  under  foot. 
Three  risings  took  place,  that  of  Messina  in  1672,  with 
pretended  French  help,  which  led  to  deeper  subjection. 
At  the  death  of  Charles  the  Second  in  1700,  Sicily  ac- 
knowledged the  French  claimant  Philip  ;  but  the  peaos 


1  [CliiilM  I.  of  Spain,  flftb  emperor  and,  excludlDg  Cbarlca  of  Anjoo,  the  third  king  of  Naples  bearing  the  name.^:AM.  Ed.]  , 
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of  Utrecht  made  it  the  luDgdom  of  Victor  Amadens 
of  Savor  (1713-1720).  He  was  crowned  at  Palermo ; 
but  he  had  to  withatsnd  Spanish  inTaaoo,  uid  to  ex- 
change Sicily  for  the  other  insoUr  orown  of  Sardinia. 

Both  Sicilies  now  passed  to  the  emperor  Charles  Uie 
Sixth,  the  foarth  imperial  king,  who  also  is  passed 
hy  in  Siinlian  reckoning.  Charles  the  Third  is  the 
Spanish  prince  of  the  house  of  Bourbon  who  won  both 
Sicilies  from  the  Austrian  and  who  was  the  last  king 
Crowned  at  Palermo  (1735). 

The  wars  of  the  French  Revolution  agun  parted  the 
Two  Sicilies.  In  1798  Feidinand  the  Fourth  (1759- 
1825)  withdrew  to  the  island  before  the  French  armies. 
In  1805  he  withdrew  af^n,  while  Joseph  Buonaparte 
and  Joachim  Murat  reigned  on  the  mainland  as  kings 
of  Naples.  Under  the  Bourbon  rule,  besides  the  com- 
mon grieranoes  of  both  kingdoms,  Sicily  had  specially 
to  oompkin  of  bung  treated  as  subordinate  to  Naples. 
But  from  1806  to  1815  Sicil:^,  practically  a  separate 
kingdom  under  British  protection,  eiyoyed  a  measure 
of  well  bcdng  such  as  it  nad  not  had  for  some  ages,  sod 
in  1812  a  ooostitution  was  established.  The  Europeaii 
setUement  of  1815  brought  back  the  Bourbon  to  his 
continental  kingdom.  Ferdinand  the  First  beouue  a 
constitutional  kin^  over  the  United  Kingdom  of  the 
Two  Sicilies.  This  was  equivalent  to  the  suppression 
of  the  separate  constitution  of  the  island,  and  before 
long  all  coustitutional  order  was  trodden  under  foot 
In  1 820,  and  also  in  1 836,  under  Ferdinands  I.  and  IT. , 
Sicily  rose  for  freedom  and  separation.  This  laHt  time 
the  island  was  bound  yet  more  firmly  to  continental 
rule.  In  the  general  stir  of  1848  oidlv  again  pro- 
chimed  her  tndependeniie,  and  sought  ror  hersdf  a 
Idng  in  the  house  of  Savoy.  Again  were  the  libettieB 
of  Sicilv  trodden  under  foot ;  and,  in  the  last  ohan^ 
of  all,  tne  delivetanoe  wrought  by  Garibaldi  in  1860,  if 
not  her  liberties,  her  ancient  memories  were  forgotten. 
Siraly  become  part  of  a  free  kingdom  ;  but  her  king 
does  not  hear  her  style,  and  he  has  not  taken  the  crown 
of  Roger.  The  very  name  of  Si<nly'  has  been  wiped 
oat ;  and  the  grea^-  island  now  oonnta  only  as  wven 
provinoeB  of  an  Itdian  kingdom. 

Hie  lltetatare  bearing  on  Sieily,  old  uiA  new,  is  endless. 
It  is  Mtnething  for  a  land  to  bmve  had  part  of  Its  stor^  told 
by  ThaoydideB  and  saother  Hugo  FaJcandaa.  Of  modern 
books  Holm's  Oe»ehuAte  SieUmu  m  Alterthiim  (down  to  the 
acoMaion  of  the  seoond  Hieron)  Is  of  great  valae.  So  are 
the  works  of  Hichele  Amari  for  the  Moslem  oocupatioa  uid 
the  War  of  the  Vflspen.  The  old  local  historian  Fazxello 
most  not  be  passed  by,  nor  the  oollectionB  of  Chroslo,  Pirro, 
and  Oiovannl.  Bat  a  history  of  Sicily  and  the  cyclee  of  It^ 
history  ftom  the  beginning  is  still  lacking.  The  writers  on 
Mrticalar  branches  of  the  sahject  are  inflnite.  Gaily 
Knight's  Normana  in  BieUy  has  probably  led  many  to  their 
fint  Hioogbts  on  the  sutiifect;  and,  as  a  gnide  for  the  trav-: 
flUer,  that  of  Gsel-fUs  can  hardly  be  ontdone. 

(X.  A.  F.) 

Part  II.— Geogbapht  and  Statisitos. 

The  island  of  Sicily  (Ital.  SicUia)  belongs  to  the 
p_  jj  kin^om  of  Italy,  b^ng separateafrom  the 
mainland  only  by  the  narrow  (about  2 
miles  wide)  but  deep  Straits  of  Messina.  It  is  nearly 
bise^ed  by  the  meridian  of  14°  K. ,  and  by  far  the 
greater  part  lies  to  the  south  of  38*^  N.  Its  southern- 
most point,  however,  in  36**  40^  N,  is  40^  to  the  north 
of  Point  Tarifa,  the  southernmost  p(unt  of  Spain  and 
of  the  eontinpnt  of  Europe.  In  diape  it  is  tnangnlar, 
whence  the  ancient  poetical  name  of  TVrnnma,  refer- 
ring to  its  three  promontories  of  Pelorum  (now  Faro) 
in  the  northeast,  I^hynum  (now  Passaro)  in  the 
southeast,  and  Lilybssum  (now  Boeo)  in  the  west 
Its  area,  exdnnve  of  the  a4jaoent  small  islands  belong- 
ing to  the  compartimento,  is.  according  to  the  recent 
pbnimetrical  calculation  of  the  Military  Geographical 
Institute  of  Italy,  9860  square  miles,— considerably 

1  [For  eoiifMtttaaito  of  sieily,  or  official  Trtentkm  of  the  name, 
■e  p.  86  below.— Am.  Ed.] 


less  than  one-third  of  that  of  Ireland ;  that  (tf  the 
whole  compartimento  is  9935  square  miles. 

The  island  occupies  that  part  of  the  Mediterranetn 
in  which  the  shallowing  of  thewaters  divides 
that  sea  into  two  banns,  and  in  which  there  c2^2Sw.* 
are  numerous  indications  of  frequent 
changes  in  a  recent  geological  period.  The  ohasnet 
between  Cape  Bon  in  Tunis  and  the  southwest  of 
Sidly  (a  distimoe  of  80  miles)  is,  on  the  whole,  shal- 
lower than  the  Straits  of  Messina,  being  for  the  most 
part  under  100  fathoms  in  depth,  and  exceeding  200 
mthoms  only  for  a  very  short  interval,  while  the 
Struts  of  Messina,  which  are  at  their  narrowest  part 
less  than  2  miles  in  width,  have  almost  everywhere  a 
depth  exceeding  1 50  fathoms,  l^e  geoloncal  stroctore 
in  the  neighborhood  of  this  Btra.it  shows  that  the  idand 
must  originally  have  been  formed  by  a  rupture  bMwees 
it  and  the  mainliuid^  but  that  this  mptare  most  ban 
taken  place  at  a  penod  long  antecedent  to  the  advent 
of  man,  so  that  the  name  Itfaegiiim  cannot  he  based 
even  on  the  tradition  of  any  such  oataa^phe.  The 
mountain  range  that  runs  out  towards  the  northeast  of 
Sicily  is  oompoeed  of  crystaUine  ro^s  precisely  similar 
to  those  forming  the  parallel  ran^  of  ^promonte  in 
Calabria,  but  both  of  these  are  girt  abont  by  sedimen- 
tary strata  belonging  in  part  to  an  early  Tertaary  epoch. 
That  a  subsequent  land  connection  took  place,  however, 
by  the  elevation  of  the  sea-bed  there  is  abundant 
evidence  to  show;  and  the  occurrence  of  the  remaios 
of  A^can  Qaatemuy  mammals,  such  as  Eiephia 
meruHumaliiy  an/i^uiM,  H^ppopoUiuma  pentkmM, 
as  well  as  of  those  of  still  living  African  forms,  sodi 
as  EXmhaa  ajriamw  and  Hymm  amenta^  maces  it 
probable  that  there  was  a  direct  poet-Tertlaiy  oonne^^ 
tion  also  with  the  African  continent 

The  north  coast  is  ^nerally  steep  and  cHf^  tnd 
abundantly  provided  with  good  harbors,  of  ' 
which  that  of  Palermo  is  the  finest  In 
the  west  and  south  the  coast  is  for  the  most  part  flatf 
more  regular  in  outline,  and  less  favorable  to  snippinKi 
while  in  the  east,  where  the  sea-bottom  sinks  rapviry 
down  towards  the  eastern  basin  of  the  Mediterranean, 
steep  rocky  coasts  prevul,  except  opposite  the  plain  oS 
Catania.    In  the  northern  half  oi  this  ooast  the  lava 
streams  of  Mount  Etna  stand  out  for  a  distance  of 
about  20  miles  in  a  line  of  bold  diffs  and  pH»nontoiia> 
At  various  points  on  the  east,  north  aiul  west  coasts 
there  are  evidences  of  a  rise  of  the  land  having  taken 
pkoe  within  htstorioal  times,  at  Triipani  on  the  west 
ooast  even  within  the  19th  century.   As  in  the  reetof 
the  Mediterranean  tides  are  searcdy  observable;  bat  i 
at  several  points  on  the  west  and  south  coasts  a  curiom  j 
oscillation  in  the  level  of  the  waters,  known  to  the  I 
natives  as  the  marrobtno  (or  maroina)^  is  sometimes-  | 
noticed,  and  is  sud  to  be  always  preceded  by  oeitun  i 
atmospheric  signs.    This  ooosists  in  a  sudden  rise  of 
the  sea-level,  oocanonally  to  the  height  of  3  feet  some-  ; 
times  occurring  only  once,  sometimes  repeated  at  in- 
tervals of  a  minute  fortwo  hours,  oreven,  at  Mauara, 
where  it  is  most  frequently  observed,  for  twenty-four 
hours  together. 

The  snrfhce  of  Sicily  lies  fbr  the  moat  part  more 
than  500  feet  above  the  level  of  the  sea.  snrfcoet 
Caltanissetta,  which  occupies  the  middle 
point  in  elevation  as  well  as  in  respect  of  geographioal 
Mtuation,  stands  1900  feet  above  sea-level.  Conuder- 
able  mountuns  occur  onlf  in  the  north,  where  the 
lower  slopes  of  all  the  heights  form  one  continuom 
series  of  olive-yards  and  orangeries.  Of  the  rest  of 
the  island  the  greater  part  forms  a  plateau  varyinir  in 
elevation  and  mostly  covered  with  wheat-fields,  lie- 
only  plain  of  any  great  extent  is  that  of  Catania, 
watered  by  the  Simeto,  in  the  east ;  to  the  north  <h 
this  plain  the  aodve  volcano  of  Etna  (q.v.)  rises  with 
an  exceedingly  gentle  slope  to  the  height  of  10.868- 
feet  ftom  a  base  400  square  miles  in  extent  Hiis  is 
the  highest  elevation  of  the  island.  The  steep  and 
naiTow  oiystalline  ridge  which  tien^  noitheaatwaid^ 
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aad  b  known  to  geographem  1^  the  name  of  the  Pelo- 
riUn  Monntuna,  does  not  reach  4000  feet  The 
Nebrodian  Monntuna,  a  Umeatone  range  connected 
with  the  Peloritan  range  and  having  an  east  and  west 
trend,  liae  to  a  aomewnat  greater  height,  and  farther 
w«st,  about  the  middle  of  the  north  coast,  the  Madonie 
(the  only  one  of  the  groapa  mentioned  which  haa  a 
native  name)  ouhninate  at  the  height  of  nearly  6500 
feet-.  EW>m  the  western  end  of  the  Nebrodian  Moun- 
taina  a  lower  range  (in  some  places  under  1500  feet  in 
height)  winda  on  the  whole  sontheaatwards  in  the 
Creation  of  Gape  Passaro.  With  the  exception  of  the 
Simeto,  the  pnmnpal  pezennial  streuna — the  Salw, 
Uie  Pmani  and  the  Beh<»— enter  the  sea  on  Uie  aoatli 
cooat 

Of  tlie  wdimentary  rookt  of  Sicily  none  are  earlier  than 
the  Secondary  period,  and  of  the  older  Sec- 
GeolofT.      OTdary  rocks  were  are  only  comparative]; 

small  patches  of  IViasaio  and  Jniaasio  age — 
most  abundant  in  Uie  west  bnt  alao  occnrriof;  on  the  flwtks 
of  the  mountains  in  the  northebst.  Cretaceous  rocks  are 
vety  sparingly  represented  (in  the  southeast),  and  by  tu 
the  greater  jmH  of  Hbe  tslaud  is  occupied  by  Tertiary  (mainly 
Eocene  and  Ifiocene)  limestones.  Hie  Nebrodian  Uonn- 
tMns  are  mainly  composed  of  compact  limestones  of  Ollgo- 
eoie  date,  bat  are  flanked  by  Eocene  rocks  including  Uie 
nummnll^  llmestcme.  Qnatemaiy  deposits  bordw  many 
9t  tbe  bays,  and  the  plain  of  Catania  is  wholly  covered  with 
recent  alluvium.  Bosalta  and  basaltic  tuaa  border  this 
lOain  on  the  south,  as  the  ancient  and  modem  lavas  of 
Etna  do  on  the  north. 
The  climate  of  ffidly  resembles  that  of  tiie  othep  lands 
in  the  eztoeme  south  of  Europe.  As  regards 
^i^iMie.  temperature,  it  has  the  warm  and  equable  char- 
acter which  belongs  to  most  of  the  Kediterra- 
aeno  region.  At  Palermo  (where  continuous  observationB 
hsve  been  made  rinee  1791)  the  range  of  temperature  be- 
tveu  tiie  mean  of  the  cMmt  and  that  of  the  hottest 
atouth  is  little  greater  than  at  Greenwich.  The  mean  tom- 
peratore  of  Jannaiy  (61^°  Fahr.)  is  nearly  as  high  as  that 
tt  October  in  tJie  south  of  England,  that  of  July  (77°  Fahr.) 
^Mot  13°  warmer  than  the  corresponding  mouth  at  Green- 
widi.  Daring  the  whole  period  for  which  observations 
have  been  made  the  thermometer  has  never  been  observed 
to  sink  at  Palermo  below  the  fteering-point ;  still  frost  does 
Mcnr  in  tiie  islands  even  on  the  low  groands,  thongh  never 
fiff  nme  than  a  few  hours.  On  the  coast  snow  is  seldom 
SBSD,  bat  it  does  ftll  occasionally.  On  the  Madonie  it  lies 
till  Jnne,  on  Etna  till  July.  The  annual  rainfoll  except  on 
the  higher  mountains  does  not  reach  30  inches,  and,  as  In 
•*her  puts  of  the  extreme  south  of  En  rope,  it  occun 
chiefly  in  the  winter  months,  while  the  three  summer 
sxwths  (June,  July,  and  August)  are  almost  quite  dry. 
Daring  these  months  the  whole  rain&ll  does  not  exceed  2 
inches,  except  on  the  slopes  of  the  monntains  in  the  north- 
esst.  Hence  most  of  the  streams  dry  np  in  summer.  The 
chief  scourge  is  the  sirocco,  which  is  experienced  in  its 
nest  characteristic  form  on  the  north  coast,  as  an  oppres- 
■ive,  parching,  hot,  dry  wind,  blowing  strongly  and  steadily 
tnm  tbe  south,  the  atmosphere  remaining  through  the 
whole  period  of  its  duratiou  leaden-colored  and  hasy  in 
consequence  the  presence  of  immense  quantities  of  red- 
dish dost.  It  fMcurs  most  freqaently  in  April,  and  then  In 
Maj  and  Septonber,  bnt  no  month  is  entirely  fiee  from  it. 
Tluee  are  the  longest  period  for  which  it  huts.  Hie 
■me  name  is  stnnetimes  applied  to  a  moist,  and  not  very 
hot,  bat  yet  oppreeeive,  sontheast  wind  which  blows  from 
time  to  tune  on  the  east  coast.  Locally  the  salubrity  of  the 
climate  Is  serkmsb^  aflbcted  by  tbe  ocenrrence  of  malaria, 
iwrdlng  which  important  evidence  was  fiimlsfaed  to  a 
Oovenunent  commiasion  of  Inquiry  by  officials  of  the 
Bidliut  rallvrays.  From  this  it  appears  that  tbe  whole  of 
the  northeart  coast  from  Ostania  to  Messina  is  perfeotiy 
nee  fnm  malaria,  and  so  also  is  the  line  on  the  north  coast 
from  Palermo  to  Termini ;  and,  singularly  enough,  while 
these  parts  of  the  low  ground  are  free,  mftl^rln.!  regions  are 
entered  upon  in  certain  places  as  soon  as  the  railway  begins 
to  ascend  to  higher  levels.  Such  is  the  case  with  the  line 
which  erossee  tiie  iabuid  from  Termini  to  Girgenti ;  and  on 
the  line  which  ascends  from  (Mania  to  Castrogiovanni  it  Is 
Aland  that  the  stations  become  mora  and  more  nnhealthy 
ss  the  line  ascends  to  Leonforte,  and  at  that  station  so  nn- 
Malthy  are  the  nights  that  it  is  necessary  to  convey  the 
atfiorkt  by  a  ipedal  train  every  evening  to  Csstroglovanul 
w  the  height  m  more  than  3000  feet),  and  to  bring  them 
■S&  another  tnin  in  the  morning. 
The  flora  ef  Sleily  is  remarkable  fsr  its  wealt2i  of  species ; 


but,  comparing  Sicily  with  ottier  islands  tiiat  have  been 
long  separated  from  the  malnluid,  the  nomber 
of  endemic  species  is  not  great.  The  («den  Flois. 
most  abundantly  represented  are  the  Oompotitm, 
Ormafmrm,  LMatm^  Oaryopl^^iaeete,  and  BenpkmlariMm.  The 
Sotaem  are  also  abundantiy  represented,  and  among  them 
are  nnmerons  species  of  the  rose.  The  general  aspect  of 
the  v^etation  of  Sicily,  however,  bas  beeu  greatly  affected, 
as  in  other  parts  of  the  Mediterranean,  by  tiie  introduction 
of  plants  within  historical  times.  Being  more  deusely 
populsted  than  any  other  lai^e  Mediterranean  island,  and 
having  its  population  dependent  chiefly  on  the  pzodncbs  of 
the  soil,  it  is  necessarily  more  extensively  cultivated  than 
any  other  of  the  larger  islands  referred  to,  and  many  of  the 
olyeots  of  cultivation  are  not  originally  natives  of  tiie  isUnd. 
Not  to  mraUon  the  olive,  which  must  have  been  intzo- 
duoed  at  a  remote  period,  all  the'  members  of  the  orange 
tribe,  the  agave,  and  tiie  prickly  pear,  as  well  as  other 
plants  highly  characteristic  of  Sicilian  scenery,  have  been 
introduced  since  the  beginning  d  the  Christian  era.  With 
respect  to  vegetation  and  cultivation  tiiree  zones  may  be 
diHtingnisheo.  The  first  reaches  to  about  1600  feet  above 
sea-level,  the  upper  limit  of  the  members  of  the  orange 
tribe;  the  second  ascends  to  about  3300  feet,  tiie  limit  of  the 
growth  of  wheat,  the  vinc^  and  the  hardier  evergreens ;  and 
the  third,  tbat  of  forests,  reaches  Atom  about  ^00  feet  up- 
wards. But  it  is  not  merely  height  that  determines  the. 
general  character  the  vegetation.  The  cultivated  trees 
ik  EHdly  mostiy  demand  such  an  amount  of  moistare  as  can 
be  ohti^ied  cmiy  on  the  monntaln  slopes,  and  it  is  worthy 
of  notiee  that  me  structnre  of  the  mountains  Is  peculluly 
favorable  to  the  supply  of  this  want.  The  limestones  of 
which  they  are  mostly  composed  act  like  a  sponge,  absorb- 
ing the  rain-water  tiiroogh  their  innumerable  pores  and 
flsBurea,  and  thus  storing  It  up  in  the  interiw,  aftmwarda 
to  allow  it  to  well  finth  in  springs  at  various  elevations 
lower  down.  In  this  way  tbe  iirigation  which  is  absolutely 
indiniensable  for  the  members  q£  the  orange  trilw  daring 
the  dry  season  is  greatiy  CscUitated,  ud  even  those  trees 
for  whicb  irrigation  is  not  so  indispensable  receive  a  more 
ample  snpply  of  moisture  during  the  r^y  season,  Heno» 
it  is  that,  while  the  plain  of  Catania  is  almost  treeless  and 
tree-cultivation  Is  conparatively  limited  in  the  west  anA 
south,  where  the  extent  of  laud  under  1600  feet  is  consid-. 
erable,  the  whole  of  the  north  and  northeast  coast  from  tiie 
Bay  of  Csstellamare  round  to  Catania  is  an  endless  sucoes- 
sion  of  orchards,  in  which  oranges,  citrons,  and  lemons 
alternate  with  olives,  almonds,  pomegranates,  flgs,  earab 
trees,  pistachios,  mulberries,  and  vines.  Oranges  ue  spe- 
cially important  as  an  export  crop,  and  the  value  of  this 
product  has  enormonsly  increased  since  b team  ore  began  to 
traverse  the  Mediterranean,  Olives  sre  even  more  ezten- 
Bively  cultivated,  but  more  for  home  consumption.  The 
limit  in  height  or  the  olive  is  about  2700  feet,  and  that  of 
tiie  vine  about  3500.   A  considerable  silk  production  de- 

Eends  on  the  cultivation  of  the  mulberry  in  the  neighbor- 
ood  of  Messina  and  Catania.  One  of  tbe  most  striking 
features  In  the  commerce  of  the  island  is  the  very  large 
proportion  of  southern  fruits  sent  to  the  United  States, 
whence  petroleum  is  chiefly  imported.  Among  other  trees 
and  shrubs  of  importance  may  be  mentiotted  the  deep-rooted 
sumach,  which  is  adapted  to  the  driest  regions,  tbe  manna 
ash  (FraxMiu  omai),  the  American  Opttntia  vulgarit  or 
prickly  pear  and  the  agave — tiie  former  of  which  yields  A 
favorite  article  of  diet  with  the  natives,  and  both  of  whidk 
thrive  on  the  driest  soil — ^the  date-palm,  the  plantain,  vari- 
ous bamboos,  cycads,  and  the  dwarf-palm,  the  last  of  whieh 
grows  in  some  parte  of  Sicily  mon  profosely  than  anywhere 
else,  and  in  the  desolate  region  in  the  southwest  yields 
almost  the  only  vegetable  product  of  importance.  The 
^rtmdo  Donax,  the  tallest  of  European  granes,  is  largely 
grown  for  vine^takes.  Hie  forests  on  tiie  higher  sltves  t» 
tiie  mountains  an  chiefly  of  oak,  with  which  an  associ- 
ated large  numbers  of  the  fruit-trees  of  oentral  Europe, 
and  on  Etna  and  the  Madonie  chestnuts. 

Outside  of  tbe  tree  region  wheat  is  by  far  tiie  most  im- 
portant product.  At  the  present  d^  Sicily  is 
still  a  rich  granary,  as  it  was  In  ancient  times  Cereals, 
when  Greek  colonies  flourished  in  the  south 
and  east,  and  later  under  the  snpremaoy  of  Bome.  In  all 
three-fourths  of  tiie  cultivated  surfiice  are  estimated  to  be 
covered  with  cereals,  and  it  is  the  cultivation  of  wheat  more 
particularly  which  determines  In  moat  places  the  character 
of  the  Sicilian  landscape  throughout  the  year.  The  maquia, 
or  thick-leaved  stanted  evergreens,  which  on  the  other 
Mediterranean  islands  withstand  this  summer  dronKht, 
have  been  almost  banished  from  Kdly  by  t^e  extent  of  the 
wheat  cultivation.  Oata  and  barley  an  also  grown,  bnt 
malse  scarcely  at  all,  for,  being  a  summer  crop.  It  Is  almost 
entirely  excluded  from  eoltivrtlon  by  the  extrane  drought 
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'  of  (hat  seMon.  Beans  form  in  spring  the  chief  fbod  of  the 
entire  popalatioa.  Ftax  is  grown  for  its  seed  (Unseed),  and 
the  Oncat  tativut  for  tbe  production  of  safiVon.  On  the 
pl^n  of  Catania  cotton  is  ^wn  almig  with  wbeatj  aad 
•monx  other  snb^troplcal  prodoeta  sagar  (iaob^7  mtn>- 
^noed  hy  the  Axaba  abont  the  10th  cenfeu?)  and  ttmuico  are 
«t{ll  of  some  importance;  but' the  cultivi^n  of  rioe  has 
Kreatly  declined,  in  conaeqoenee  of  ItB  tendency  to  prodnce 
jnalarbi. 

Tbe  native  fanna  of  Sicily  Is  similar  to  that  of  Southern 
Italy.  Among  domestic  animala  ninles  and  aaaea  are  very 
important  as  beasts  of  barden.  At  the  ennmeratlon  of  10th 
January,  1876,  muiee  nnmbered  in  Sicily  112,115,  out  of  a 
■total  of  293,868  belonging  to  the  kingdom  of  Italy ;  tbe 
number  of  asses  at  the  same  date  was  ffi,708  out  of  a  total 
of  674,^  in  the  kingdom.  The  horses,  sheep,  and  cattle 
-are  all  of  indifferent  aoali^.  Tunny  and  sardine  flsheries 
are  carried  on  ronnd  the  ooaata. 

Hano&ctoring  indastry  is  little  developed  in  the  island, 
and  besides  agricnltoie  mining  is  the  only  Im- 
Indnstrr       portant  oocapatlon  of  the  people.    The  c^ief 
And  mineral  is  snlphnr,  Sicilian  snlphnr  being  In- 

mtning.  deed  the  most  valuable  mineral  product  of 
Italy.  There  are  about  300  mines  in  operation 
in  the  provinces  of  Oirgenti,  Caltanissetta,  Catania,  and 
Palermo,  employing  aboat  27,000  people.  The  sulphur  Is 
found  In  a  particular  formation  of  the  Upper  Miocene,  and 
b  separated  from  the  ore  hy  fusion  in  a  primitive  bind  of 
ftimaoe  called  ealearoM,  in  most  of  which  part  of  the  sul- 
phur is  used  as  fuel.  With  the  exception  of  a  small  quan- 
ti^,  which  is  used  in  tbe  island  for  the  vineyards,  all  tbe 
•uhthar  Is  exported,  chiefly  to  England,  France,  Belgium, 
wid  the  United  States,  and  tbe  production  goes  on  increas- 
ing, notwithstanding  the  lowering  of  the  price,  due  to  the 
extraction  of  sulphur  from  iron  pyrites  obtained  elsewhere. 
Before  1860  the  annual  production  did  not  exceed  160,000 
tons,  while  In  1880  it  exceeded  300,000  tons,  and  in  18S4 
Almost  reached  400,000  tons.  It  is  estimated  that  at  least 
^50,000,000  tons  are  still  available  In  tbe  island.  Besides 
isnlpbnr,  rock  salt,  the  annual  production  of  which  is  about 
3000  tons,  is  tiie  only  important  minend  product  of  the 
Ifllaiid;  but  not  less  than  ITOfiOO  tons  of  b^  salt  are  made 
in  the  salt-pans  of  Trapanl  and  other  pails  of  the  west 
coast.  The  rook  salt  is  principally  excavated  near  Bacal- 
muto,  Casteltermini,  and  Ttabona. 

^e  ampartimmU)  of  Sicily  is  divided  into  eeven  prov- 
Admlnistnp  inoes,  the  area  and  popalation  of  which  are 
tlndivt     given  in  the  following  table: 
.sfaws. 


Pnrrlnees. 

Area  in 
sq.  miles. 

No.  of 
Com- 
munes. 

Fop.  1881. 

Pop.  per 
Bq.nule. 

Caltanlssetta. 

1270 

2S 

260^ 

210 

Otfanla  

1924 

68 

US.457 

292 

1165 

41 

812,487 

268 

I24G 

97 

460,924 

370 

Palermo  

1985 

78 

699,151 

^ 

Syracuse  

Trapanl  

1439 

82 

8U,S26 

237 

929 

20 

288,977 

806 

9958 

8ST 

2JQ7,901 

SH 

The  areas  here  given  are  those  of  Strelbitaky  for  1881,  these 
-giving  a  total  which  agrees  better  than  the  old  official  figures 
with  the  total  calculated  by  the  Military  Oeographlcal  In- 
stitute, whi^  has  not  yet  made  any  calculations  for  the 
individual  provinces.  The  volcanic  Lipari  or  JEolian 
Iriands  to  the  north  of  Sicily  are  included  in  the  province 
>of  Messina;  the  Island  of  Ustlca  to  the  northwest  in  that 
-of  Palermo;  the  .£gadic  group  (Lat.  InmOte  JEgaUt),  con- 
.^ting  of  a  numlwr  of  limestone  islands  in  the  west,  in  that 
•of  Trapani,  from  which  the  nearest  is  separated  by  a  chan- 
nel not  more  than  nine  fathoms  in  depth ;  and  to  the  same 
■province  belongs  also  Pautelleria,  midway  between  Sicily 
ud  Africa. 

The  prosperity  of  the  island,  due  chiefly  to  the  stimulation 
of  Uie  cultivation  of  southern  ft-nits  by  the  ex- 
Popnladon.  tension  of  commerce  in  recent  years,  is  shown 
by  the  bet  that  sinee  1861  the  population  has 
Incirosswl  more  rapidly  than  that  of  any  other  part  of  the 


kingdom.  In  1861  the  total  pc^latimi  was  2,302.414,  and 
in  1871  2,584,099.  Thus  the  annual  rate  of  increase  vu 
7.74  per  thousand  as  against  6.91  for  the  whole  kingdom 
while  between  1871  and  1881  the  annual  incic— e  wssatthe 
rate  of  12.6S  per  thousand  for  Sldly  as  aBsinst  6.0S  for  tbe 
whole  kingdom.  The  number  of  emigrants  Is  small.  la 
1882  the  number  of  emigrants  proper  (those  who  dedared 
their  intention  of  remaining  out  of  the  country  for  more 
than  one  year)  was  2261  out  of  65,748  for  the  whole  king- 
d(Hn,  that  of  the  temporary  emlgraats  951  as  ennpated 
with  96,814. 

The  population,  which  in  consequence  of  the  cheqnend 
history  of  the  island  is  necessarily  a  very  mixed  one,  ia  Mid 
to  be  on  the  whole  well  disposed  and  industrious,  lie  Isw- 
lessnees  indicated  by  the  continued  existence  of  the  secret 
society  called  the  Mafia,  which,  like  the  Cm»arm  of  the  Ncs- 
politan  provinces  of  the  mainland,  overrides  the  law  in 
taking  vengeance  on  those  who  have  rendered  thenMlnB 
obnoxious  to  it,  is  a  relic  of  former  misrule,  and  is  dimia- 
ishing  under  tbe  present  Government.  The  condition  of 
the  peasantry  still  shows  some  of  the  injurious  results  of 
Spanish  rule,  under  wbfcb  the  feudal  system  was  introdned 
in  its  worst  form.  The  nobles,  who  then  acQuired  large 
landed  properties,  collected  their  8er&  or  retaiuen  round 
their  own  castles,  so  that  a  number  of  considerable  towns 
grew  up,  and  tbe  country  districts  were  to  a  large  extent 
deserted.  T^e  cultivators  of  the  soil  had  often  to  w^k  10 
or  12  miles  from  their  homes  to  their  flelds.  It  is  chidf 
from  this  cause  that  even  at  tbe  present  day  the  people  4^ 
the  island  are  mainly  congregatecT  in  towns  containing  not 
lees  than  5000  inhabitants  each.  The  three  principal  towu 
of  Sicily  and  the  chief  seats  of  Its  foreign  oommeror  aie 
Palermo  (population, with  Bnburbs,S44,091inl881),OstaBis, 
(100,417),  and  Messina  (81,049),  and  tbe  next  in  size  are 
Marsala  (40,251),  Acireale  (38,547),  Trapani  (38,231;  the 
headquarters  of  the  coral-flshers  of  Ituy),  CUtanisKtts 
(25,027), Syracnse(23,507),Soiaoca (22,195), Oirgenti  (20^008; 
tbe  centre  of  the  trade  In  sulphur),  OutrogloTanni  (18^;, 
Llcata  (17,565),  Terranova  (17,173). 

The  backward  state  of  education  is  another  consequeoM 
of  former  misrule.  In  1881  61.69  per  cent  of 
the  inhabitants  above  twelve  yean  of  age  were  Edneatiaa 
still  nnable  to  read  and  write  {tuu^tMi),  and 
in  1880-81  tbe  number  of  pupils  in  the  elementary  puUie 
Bohools  was  only  101,724,  or  nearly  1  in  20  of  tbe  whole 
population,  as  against  about  I  In  15  for  the  whole  kingdoo. 
Here,  however,  as  in  other  parts  of  Italy,  improvemsBt  ii 
going  on  in  this  respect,  for  the  percentage  at  the  peoide  of 
Sicily  s^ve  twelve  years  old  unable  to  read  and  write  wis 
67ii9  in  1871  and  73.12  in  1861. 

The  system  of  roads  and  railways  is  still  defective.  One 
line  of  railwi^  proceeds  along  the  east  coast 
from  Messina  to  ^fiacnse,  and  a  branch  ascends  onniiiiuil- 
from  it  to  join  one  of  tbe  lines  which  cross  the  cation, 
middle  of  the  island  ttora  north  to  south.  Of 
these  there  are  two, — one  from  Llcata  and  one  from  Porto 
Empedocle,  both  on  the  south  ooaat;  these  lines  meet  befiw* 
touching  the  noitii  coast  a  lltUe  to  the  east  of  Termhti; 
thence  the  railway  proceeds  along  the  north  coast  to  Palenno 
and  Castellamare,  whence  it  recrosses  tbe  island  again  to 
Mascara,  and  afterwards  follows  the  west  coast  northmdi 
to  TrapanL  A  project  is  now  (1886)  entertained  forths  eoib 
nection  of  the  railways  of  Sicily  with  those  of  the  mainlsBd 
by  a  tunnel  under  the  Straits  of  Messina. 

See  W.  H.  Smvth,  Sfcflv  and  U»  Tdandt,  London,  1824 :  Tlwo. 
Fischer,  Beitr.  z.  Fhm.  Oeoffr. ,  d.  MitUlmeertanclgr,  baondert  SMtM 
Lelpsic,  1877 :  Id.,  Das  KUma.  fler  MIttelmeerl&nder."  In  Kigto- 
zungsband  xlll.  of  iUrnnonn's  JrWArifun^m,  Ootha,  1879.  ACWJ- 
plete  account  or  Etna  Is  given  in  Arnold  von  Lasaulx's  edition  of 
l>er  Aetna,  by  W.  Sartorma  von  Walterahansen,  Lelpslc,  2  vola. 
1880.  Tbe  best  topograpblcal  map  of  Sicily  Is  tbat  based  on  00^ 
emment  sunrevB  on  tbe  scale  of  1 : 60,000;  and  on  a  omall  MW 
(1  : 800,000)  that  In  Baedeker's  itajy  Is  of  peculiar  excellence.  TO 

Clogv  of  tDe  Island  la  shown  In  a  single  sheet  In  tbe  Oarit 
ca  delia  StciUa  ndla  Scaia  di  1 : 500,000,  and  in  more  deuU  as 
th'e  scale  or  l :  100,000  In  twenty-eeven  sheets  (not  yet  completefl). 
See  also  for  the  geologv  and  currents  of  the  Straits  of  Henns  w 
"SchizzoGeoI<^codeuoStrettoctIMessInaool]aIndicazioDe<wl* 
CnrrentI  Marine,"  inthe  BoOrUno  det  X.  COmUatoaeoiogicoSSaS^ 
,  IStb  year.  Borne,  1682.  Regarding  the  mlnenls.  see  tbe  thH 
I  vol.  of  i  Ttoori  Kttaranei  MP  BaHa  bj  W.  Jerrto7Tnilli,  1881. , 


SIGKIXQEN,  Framz  von  (I481-1523)a  powerAil 
'OennmD  baron,  was  bom  at  Sickinf^n,  Baaen,  the 
etstJe  of  his  family,  on  1st  March,  1481.  He  was  the 
neatest  of  those  Bhenish  knights  who  held  their,  lands 
uuiiecUatdy  of      emperoTt  and  was  much  esteemed 


hy  Maximilian  I.  and  by  Chartes  V.,  to  both  of  whMB 
he  rendered  good  serrioe  in  war.  He  held  the  pontion 
of  imperial  oounoillor  and  chamberlain,  and  won  gK^ 
fkme  as  a  protector  of  the  poor  and  the  oppraoef 
In  1517  he  was  put  under  the  ban  of  the  empire  m 
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ooDseqaence  of  a  war  with  the  imperial  city  of  Worms. 
Aftoirards  he  carried  oq  wars  with  the  duke  of  Lor- 
niae,  the  imperial  city  of  Metz,  the  landgrave  Philip 
of  Hesse,  and  Duke  Ulrich,  of  Wurtemherg.  For  a 
short  Ume  he  was  dis^pbsed  to  serve  Fraacis  L  of  France, 
fiom  whom  he  reoeivod  a  peiisiou  ;  but  in  the  impe- 
liil  eleetion  of  1519  Sickingen  ezendsed  his  influence 
on  behalf  of  Charles  V.,  and  in  1521  he  took  a  prom- 
ineat  part,  with  the  count  of  Nassau,  in  the  war  with 
Fnuioe.  In  1522  an  assembly  at  Landau  elected  him 
held  of  the  confederation  of  Rhenish  and  Swsabian 
baroDS.  He  was  an  enthusiastic  adherent  of  the  Hu- 
manisto  and  Reformers,  and  when  Luther  seemed  to 
be  in  danger  offered  to  provide  for  him  a  place  of  safety, 
lliroaeh  the  influence  of  Ulrich  von  Hutten,  Sickingen 
formed  a  rast  scheme  for  the  overthrow  of  the  spir- 
itual and  temporal  princes,  his  intention  being  that  all 
Germany  should  be  brought  into  immediate  subjec- 
tion to  the  emperor.  He  was  so  popular  among  the 
landsknechte  or  mercenary  foot  soldiers  of  the  time 
that  he  had  no  difficulty  in  bringing  together  a  powerful 
army;  ud  in  September,  15^,  He  began  the  warhy 
atta^Qg  the  archbishop  of  Treves.  Much  alarm  was 
excited  hy  this  sudden  movement,  and  the  landg^rave 
Philip  and  the  palsgrave  Louis  hastened  to  the  aid  of 
the  besieged  prelate^nd  compelled  Sidcingen  to  with- 
draw from  Treves.  He  had  hoped  Uwt  the  parous,  the 
peasantry,  and  the  cities  would  rise  in  support  of  his 
aesigns,  out  in  this  expectation  he  was  disappointed. 
Fortress  after  fortress  was  taken  from  him,  and  at  last, 
in  April,  I523j  he  was  besieged'in  the  tower  of  Laod- 
stnhl  near  Kaiserslautern.  During  the  bombardment 
he  was  mortally  wounded,  and  on  7th  May,  1523^  he 
died,  having  capitulated  almost  immediately  before. 
Witn  his  defeat  and  death  the  Barons'  "War  came  to 
«a  end.  Bis  son  was  made  a  baron  of  the  empire 
{Reuiu^rakarr)  by  Maximilian  IL,  and  a  desoenaant 
was  raised  in  1773  by  Joseph  IL  to  the  rank  of 
2teuAMffra/.  One  line  of  the  lamily  oonUnned  to  poa- 
EesB  immediate  estates  in  the  lordship  of  Landscnhl 
down  to  1803. 
STCKLR   See  Sctths. 

SICYON  was  a  city  in  the  east  of  Achaia,  Greece, 
abont2  miles  inland  from  the  Corinthian  Gulf,  situated 
on  and  below  a  hill  in  the  angle  formed  by  the  conflu- 
eooo  of  the  rivers  Asopns  and  Heliason :  the  site  is 
now  occupied  by  the  village  of  Vasilika.  It  poss^sed 
a  harbor  on  the  coast  round  which  was  a  well-fortified 
town,  which  was  almmt  a  suburb  of  the  main  city 
(liKVJviuv  ?jfii^).  The  ancient  and  native  form  of  the 
name  was  J^kxuv.  The  earliest  inhabitants  were 
lonians ;  bat  it  was  conanered  by  the  Dorian  invaders 
of  Argolifl,  who  extended  thmr  dominion  over  Corinth, 
Siqron,  and  the  whole  valley  of  the  Ampus.  Phaloes, 
8Da  of  the  flrst  Dorian  king  of  Argos,  Temenus,  was 
Slid  to  have  been  the  conqueror  of  Sicyon  and  founder 
[ohueriK)  of  the  Dorian  (aty,  which,  like  Corinth, 
probably  continued  for  a  long  time  subject  to  the 

Kweifol  kings  of  Argos.  The  population  of  the 
trian  Sicyon  was  divided  into  four  tribes;  the  Dorian 
conquerors  constituted  three — ^viz.,  the  usual  Dorian 
tribes  Hylleis,  Dymanes,  and  Pamphyli — and  a  part 
of  the  pre-Dorian  population  constituted  the  fourth 
tribe,  wnich  was  called  ^gialeis.  (Previous  to  the 
Dorian  conquest  the  <nty  bore,  according  to  Strabo, 
the  name  .^SEgiali,  or  according  to  Pausanias,  ^eialeio. ) 
Hie  rest  of  toe  anoent  population  were  reduced  to  the 
state  of  serft,  cafled  KonmaKe^poi  or  Ko^m^^^,  whose 
pontion  was  mmilar  to  that  of  the  Helots  in  Sparta. 
As  ID  most  of  the  cities  of  Greece,  the  conflict  between 
the  wnatoamey  (uid  the  commons,  who  were  superior 
in  ninnbw  but  inferior  in  organization,  in  education, 
tod  in  power,  resulted  in  the  rise  of  a  dynasty  of 
tvrants,  the  Orthagoridse,  who  destroyed  the  rule  of 
the  Dorian  oligarchy  and  reigned  in  Sicyon  for  a  cen- 
toiy,  fVom  about  665  B.c.  Under  the  strong  hand  of 
these  dynasts  Sicyon  attained  great  wealth.  Lying 
Bear  the  great  commercial  centre  Corinth,  and  possess- 


ing a  harbor,  it  shared  in  the  immense  d^elopment  of 
trade  with  the  Italian  jteninsula  which  took  place  in 
the  8th  and  7th  centimes.  Its  marine  was  consider- 
able, though  apparently  never  of  the  first  rank ;  at  a 
later  time  it  sent  &fteen  triremes  to  fight  M[ainst  the 
Persians  at  Salamis.  The  bronze  work  of  ^c!^ on  was 
renowned,  as  Strabo  mentions ;  and  we  may  gain  some 
ooDOeptioQ  of  its  style  from  some  of  the  bronzes  found 
at  Olympia,  which  have  probably  been  fabricated  either 
at  Sicyon  or  in  the  closely  connected  workshops  of 
Argos.  The  Dtedalid  sculptors  Dipoenus  and  Scyllis 
from  Crete  settled  in  Sicyon  about  the  beginning  of 
the  6th  century,  and  gave  the  first  impulse  to  a  school 
of  ait,  working  main(y  in  bronze  or  in  wood  covered 
with  bronze,  which  lasted  for  some  generations  at 
Sicyon,  Corinth,  and  Argos,  and  played  a  very  promi- 
nent part  in  the  development  of  Greek  art  The  early 
bronze  work  of  the  Sicyo-Arave  workshop  in  all 

Srobability  formed  the  model  after  which  the  Hesiodie 
esf^ption  of  the  Shield  of  Hercules  was  composed 
by  a  poet  of  the  7th  centuiy.  The  iame  of  Sicyonian 
bronze  work  gave  rise  to  the  epithet  TeXxtvia,  which 
was  sometimes  applied  to  the  city.  Terra-ootta  vases 
which  have  been  fabricated  at  Sicyon  are  found  in 
Etruria,  whither  they  were  exported  in  the  Italian 
trade.  Tbey  closely  resemble  in  style  the  vases  of 
Corinth,  from  which  they  are  distinguished  by  the 
peculiar  form  of  the  letter  epsilon  in  the  inscriptions- 
painted  on  them,  and  they  usually  belong  to  the  6th 
centuiy.  The  market^gardens  of  the  fertile  Asopus- 
valley  supplied  the  populous^  Corinth  with  fruit  and 
vegetables.  At  least  in  later  times  the  fine  shoes  made 
in  Si^on  were  widely  used  in  Greece.  In  the  4th  cen- 
tury Sicyon  continued  to  be  one  of  the  foremost  states 
in  an  artistic  point  of  view.  The  Sicyonian  school  of 
punting  was  founded  by  Eupompus,  and  some  of  the 
greatest  fiwugn  artists,  such  as  Pamphilus  and  Apelles, 
studied  in  it-.  Lysippus  also,  who  gave  a  new  impulse 
and  tone  to  Greek  scidpture,  was  a  native  of  Sicyon. 

In  the  dynasty  of  the  Orthagorldn  Andreas  began  to  reign 
abont  665,  his  son  Ifyron  before  648 ;  of  Ariatonymns,  son 
of  Myron,  nothing  is  known ;  Hyron  IL,  son  of  Aristcoir- 
moB,  reigned  seven  years :  Isodamos,  brother  and  mnrderer 
of  MyroD  II.,  reigned  a  short  time,  and  about  596  was  re- 
placed by  his  younger  brother  Clisthenes,  who  ruled  till 
abont  565.  The  dynasty  ended  with  Clistiienes,  who  bad 
DO  son;  bat  his  institutions  continned  in  force  for  sixty 
years  longer,  until  Sicyon  came  under  the  influence  of  tho 
Relopoanesiao  confederacy,  in  which  the  Dorian  Sparta 
was  the  chief  power.  The  policy  of  the  Orthagoridn  had 
always  been  strongly  anti-Dorian,  and  nnder  the  Dorian 
reaction  the  most  unfavorable  color  was  given  to  their 
actions ;  hence  grew  the  extremely  unpleasant  picture  of 
them  in  the  pages  of  Herodotus,  who  gives  the  cnrrent 
Peloponnesian  accountsof  the5th  oentory.  These  accounts 
are  contradicted  by  the  long  rule  of  the  dynasty  and  the 
permanenoe  of  their  policy  i^r  their  extinction.  Myrmi 
I.  won  a  chariot-race  at  Olympla  in  648,  and  dedicated  a 
bronze  96.\<i^ot  (probably  a  large  chest  or  vafrs*;  covered 
with  bronze),  with  an  inscription,  which  Pausanias  saw  in 
the  Olympian  treasury  of  the  Sicyonians.  The  building  of 
thto  treasury  is  ascribed  to  him  by  Pansanias,  but  excava- 
tion has  shown  ^t  the  building  is  not  earlier  than  500;  it 
consists  of  a  simple  eella  with  a  pronaos  in  onfia,  and  is  built 
of  Sicyonian  stones,  cut  and  numbered  at  Sicyon,  and  thenoo 
transported  by  water  to  Olympia.  Glisthenee  was  the  most 
powerful  and  fomous  of  the  Sicyonian  despots,  and  he  con- 
tinued the  anti-Dorian  poli<^<xf  his  predecesaois ;  but,  aa 
we  have  seen,  it  is  impossible  to  trust  the  details  of  ala 
action  as  given  by  Herodotus  (v.  67).  He  is  said  to  havo 
forbidden  the  rhapeodists  to  recite  the  epics  in  which  the 
fame  of  Dorian  heroes  was  sung,  and  to  have  enconraged 
the  worship  of  Dionysna,  a  non-Dorian  deity.  AnoHier 
oltJect  of  his  policy  was  to  secure  the  fovor  of  the  Delphian 
oracle,  and  he  Qs^  all  his  power  in  the  Sacred  War  on  the 
side  of  Delphi  against  Crissa  (590  b.c).  He  wod  a  victory 
in  the  chviot-race  at  Delphi  in  582.  Cllstbenes  had  ro 
son,  and  he  desired  to  obtain  the  nohlest  of  the  Greeks  as  a 
I  hnsband  for  his  daughter  Agarlste.  The  story  of  the  wooing 
'  of  Agariste  as  it  was  current  in  Athens,  probably  in  poetic 
i  form,  has  been  preserved  by  Herodotus.  Clisthenes,  when 
declared  victor  at  the  Olympian  games  (573  or  568),  invited 
i  the  best  of  the  Oreeks  to  Sicyon.  Twelve  representativaa 
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from  all  parti  of  Graeoe  (whoie  nuiM  «ra  chown  by  the 
poet  with  UtUe  regard  to  chronological  poBBibUitp )  assem- 
Med  then  and  ipent  a  year  u  nnti  of  CllitliMMB.  Fint 
among  them  all  irere  two  Atheuiuiai  on*  a[  wbtm,  Huades 
the  AlcimeoQid,  wu  at  last  preferrod  to  his  rival  Hippo- 
elides ;  and  the  careleas  remark  of  the  latter,  **  Hippoclidea 
«areB  oot,"  became  jvOTerbiaL  Me^cadea  and  Agariste  were 
parmts  CliBQienes,  who  became  ftunona  after  610  as  the 
aeeoad  fimnderof  tiie  Athentaa  demootaey,  and  ttieir  grand- 
daughter  Anariste  was  mother  of  the  Btill  more  famous 
Perlolea.  When  Sioyon  again  came  under  the  Dorian  in- 
flneuoe  ahortly  before  500,  the  oliguchical  form  of  gov- 
«nuuent  was  reintrodaoed  and  lasted  till  abont  369,  when 
th«  demoeracj  was  again  established ;  bat  Ita  form  was  nsed 
hj  Enphron  to  exercise  his  own  power,  and  after  him  a 
series  of  tyrants  ruled  the  city,  till  in  251  Aratns  reintro- 
daoed the  democratic  government  and  Sicyon  Joined  the 
Aduean  league.  Under  the  Boman  rule  Sicyon  profltod  by 
the  destruction  of  Oorioth  iu  146  B.C. ;  it  received  part  of 
the  C(»inthian  territory  together  with  the  pnaldency  of 
the  Isttimlan  games.  But  it  sank  into  decay  as  Corinth 
xevived,  and  was  almost  depopulated  when  Pansaaias 
visited  it  in  the  2d  century  after  Christ.  Among  the 
bishoprics  of  the  ft^ntine  time  New  Sicyon  occurs  regu- 
larly; it  is  probable  that  this  was  a  town  on  a  new  site 
near  the  old  city.  (w.  M.  u.) 

SIDDONS,  Sarah  (1755-1831),  English  actress' 
iras  t^e  eldest  of  twelve  children  of  Bt^er  Kemble' 
(he  nuuuuier  of  «  eompany  of  BtrolUnc  pkyers,  and 
liis  wife  9iir8h  Ward,  and  was  bom  in  uie  '^Shoulder 
of  Matton"  pubUc-house,  Breoon,  Wales,  5th  Julf, 
1755.  Through  the  special  care  of  her  moUier  m 
sending  her  to  the  sdiools  in  the  towns  where  the  com- 
pany played  she  received  a  remarkably  good  education, 
although  she  was  aocustDmed  to  make  ner  appearance 
on  the  stage  while  stilt  a  mere  child.  She  became  at- 
tached to  William  Siddons,  an  actor  of  the  oompanv ; 
but  this  was  discountenanoed  by  her  parents,  wno 
wished  her  to  accept  the  offer  oi  a  Bqaire.  Siddons 
was  dismissed  from  the  company^  and  she  was  sent  to  a 
flitoatlon  as  lady's  maid  in  WarwiokBhire ;  at  last,  how- 
ever, the  neoeasary  consent  was  obtained  and  the  mar- 
riage took  place  at  Trinity  Church,  Coventiy,  on  26th 
November,  1773.  It  wu  while  pkmng  at  Cheltenham 
in  the  following  year  tiiat  Mrs.  SiadcHu  vmA  mth  the 
earliest  decided  recognition  of  her  giwt  ppweiB  as  an 
actress,  when  by  her  representaUon  of  Belvideia  in 
Veniee  Bteaerved  she  moved  to  tears  a  party  of ' '  people 
dt  quality"  who  had  come  to  "aoon."  Her  ments 
were  made  known  them  to  Garrick,  who  sent  his 
depnty  to  Cheltenham  to  report  regarding  her  abilities, 
the  result  being  that  she  was  engaged  to  appear  at  Dmry 
L&ne  at  a  saKiry  of  £5  [$24. 30]  a  week.  Owing  to 
inexperience  as  well  as  other  circumstances,  her  nist 
app^irances  as  Portia  and  in  other  parts  were  unfor- 
tunate,  and  when,  after  playing  with  snooess  in  Bir- 
mingham, she  was  about  to  return  to  town  she  received 
a  note  ftom  the  manager  of  Druiy  Lane  stating  that 
her  services  would  not  be  required.  Thus,  in  her  own 
words,  "banished  fh>m  Drnzy  Lane  as  a  worthless 
eandidate  for  ftme  and  fbrtnne,"  she  again  in  the  be- 
^nning  of  1777  went  "  on  Uie  cuonit  in  the  prov- 
inoes.  After  a  very  suooessfiil  engagement  at  Bath 
irom  1778  to  1782,  she  again  accepted  an  offer  from 
Drury  Lane,  when  her  appearance  in  Sontheme's 
ftabeUa  was  one  continued  trinmph,  only  eqnalled  in 
the  hi8toT7  of  the  English  stage  by  that  of  Garrick's 
6rat  night  at  Druir  Lane  in  1741  and  thtd  of  Edmund 
Kean's  in  1814.  In  her  earlier  years  it  was  in  scenes 
of  a  tender  and  meltiog  character  that  she  exercised 
the  strongest  sway  over  an  audience :  but  in  the  per- 
formance of  Lady  Macbeth,  in  which  she  appeared 
February,  1785,  it  was  the  grandeor  of  her  exnitntion 
of  the  more  terrible  passions  as  related  to  one  awftd 
purpose  that  held  them  spdlboond.  In  Lady  Mao- 
Deth  she  found  the  highest  Mid  best  scope  for  her  gifts. 
It  fitted  her  as  no  other  character  did,  and  as  perhaps 
it  wilt  never  fit  anothw  actress.  Her  eztranrdinaiy 
and  peculiar  physical  endowments — tall  and  striking 
fignre,  brilliant  beauty,  powerfblly  expreanve  eyes, 
«ad  solonn  dignity  of  ^meanor^-enabled  her  to  oon- 


fer  a  weird  maiesty  on  the  cfaaiaoter  which  inexprean* 
bly  heightened  the  tragic  awe  surrounding  her  fate. 
Aster  Lady  Macbeth  she  played  Desdemona,  Koealind, 
and  Ophelia,  all  with  ^reat  Huooess ;  but  it  was  in 
Queen  Catherine — ^which  she  first  ^ayed  on  her 
brother's  spectacular  revival  of  Henry  VJlI.  in  1788— 
that  she  aisoovered  a  part  almost  as  well  adapted  to 
her  peculiar  powers  as  that  of  Lady  Macbeth.  In  her 
early  life  she  had  attempted  oomedyi  but  her  gifis  in 
this  respect  were  ver^  limited.  It  was  of  oonrse  in- 
evitable that  comparisons  should  be  made  between 
her  and  her  onty  compeer  Rachel,  who  undoubtedly 
excelled  her  in  intensity  and  the  portrayal  of  fierce 
passion,  but  was  a  less  finished  artist  and  lacked  Mis. 
Siddons's  dignity  and  pathos.  Though  Mrs.  Siddons's 
minute  and  systematic  study  perhape  gave  a  oertMO 
amount  of  stiffness  to  her  representations,  it  conferred 
on  them  a  symmetry  and  proportion  to  which  Rachel 
never  attained.  Mrs.  Siddons  formally  retired  from 
the  sta^e  29th  June,  1812,  but  occasionally  appeared 
on  special  occasions  even  when  advanced  in  years.  In 
private  life  she  emoyed  the  friendship  and  respect  of 
a  wide  circle,  including  many  of  the  most  emin«it 
persons  of  her  time.  She  died  at  London  on  8th  June, 
1831. 

See  Thomas  OampbeU,  Life  cf  Mrt.  Biddamt  (2  vols.,  IBM) ; 
Fitigerald,  The  Kmblea  (3  vols.,  1871);  and  Fiances  Ana 

Kemble,  Beeorda  of  a  Oirthood  (3  vols.,  1878). 

SIDI-BEL-ABBIiS,  chief  town  of  an  airondisse- 
ment  in  the  department  of  Oran,  Algeria,  lies  48  miles 
by  rail  to  the  south  of  that  town,  at  an  elevation  of 
1552  feet  above  sea-level,  on  the  right  bank  of  the 
Mekerra  (afterwards  the  Sig),  and  surrounded  by  a 
pUdn  which  is  dominated  by  the  escarpments  of  Mount 
Tessala  The  town,  encircled  by  a  crenellated  and 
bastioned  wall  with  a  fosse,  is  traversed  from  east  to 
west  and  flnom  north  to  south  by  two  wide  streeta 
shaded  by  plane  trees ;  the  gates  are  four  in  number, 
named  from  Oran,  iMia,  Masoua,  and  llemoen  le- 
spectivdy.  lliere  are  numerous  fountuns  fed  from 
the  Mekerra.  'Die  (rivil  and  military  quarters  of  the 
town  are  quite  distinct  from  one  anouier.  The  popu- 
lation of  ^idi'bel-Abbds  in  1881  was  13,298,  or,.includ- 
ing  the  commune,  16,840;  the  Spanish  oonsidwaUy 
prejKinderates  over  the  Frendi  element.  The  town, 
which  is  of  quite^recent  origin,  derives  its  name  from 
a  chapel,  near  which  a  redoubt  was  constructed  by 
Genend  Bedeau  in  1843.  The  surrounding  country  is 
healthy,  fertile,  and  populous. 

SIDMOUTH, Viscount.  See  Addinoton,  Hsnrt. 

SIDNEY,  or  Sydney,  Algkrnon  (1622-1683), 
was  the  second  son  of  Robert,  second  eari  of  Leioesten 
and  of  Dorothy  Percy,  daughter  of  Henry,  eari  of 
Northumberiand,  and  was  bom  at  PenshurBt,  Kent, 
in  1622.  As  a  ix^  he  showed  miuh  talenL^  whidi 
was  carefully  touned  under  his  father's  eye.  In  1 632 
with  his  elder  brother  he  aooompanied  his  father  on 
his  mission  as  ambassador  extraordinary  to  Christian 
IV.  of  Denmark,  whom  he  saw  at  Rendsbuiir.  In 
May,  1636,  Sidney  went  with  his  father  to  nris, 
where  he  became  a  general  favorite,  and  from  there 
to  Rome.  In  October,  1641,  he  was  given  a  troop  in 
his  father's  regiment  in  Ireland,  of  which  his  brother. 
Lord  Lisle,  was  in  command.  In  August,  1643,  the 
brothers  returned  to  England.  At  Chester  their  honeu 
were  taken  by  the  Royalists,  whereupon  they  a^in 
put  out  to  sea  and  landed  at  Liverpool.  Here  they 
were  detained  by  the  Fariiamentan^  oommianoaers, 
and  by  them  sent  up  to  London  for  safe  custody. 
Whether  this  was  intended  by  Sidn^  or  no,  it  is  cer- 
tain th^  from  diis  time  he  ardentJy  attached  himself  to 
the  Parliamentary  cause.  On  10th  May,  1S44,  he 
was  made  capUun  of  horse  in  Manchester  s  army,  un- 
der the  Eastern  Assodation.  He  was  shortly  after- 
wards made  lieutenant-colonel,  and  charged  at  the 
head  of  his  r^ment  at  Maraton  Moor  (2d  July), 
where  he  was  wounded  and  rescued  with  difficnhr. 
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On  2d  Apiil,  1645,  he  was  nven  die  oommand  of  a 
«andi7  veg^eot  in  Cromweil'B  division  of  Fair&x's 
$my,  was  appointed  governor  of  Ghiehester  on  lOtb 
May.  and  in  December  was  returned  to  parliament  for 
Oaraff.  In  July,  1646,  bis  regiment  was  ordered  to 
Ireland,  and  he  was  made  lieatenant-geoeral  of  horae 
in  that  kingdom  and  governor  of  Dublin.  Leaving 
London  on  1st  February,  1647,  Sidney  arrived  at  Cork 
on  the  23d.  He  was  soon  (8th  April),  however,  re- 
called by  a  resolution  of  the  House  passed  through  the 
interest  of  Lord  Inchiquin.  On  7tn  May  he  received 
the  thanks  of  the  House  of  Commons.  On  13th 
October,  1648,  he  was  made  lieutenant  of  Dover  casUe, 
of  which  he  had  previously  been  appointad  governor. 
He  was  at  this  time  identified  with  the  Independents 
as  opposed  to  the  Plresl^terian  party.  He  was  nomi- 
nated one  of  die oommistRonaB  to  tryChariesI.,  but 
took  no  part  in  the  trial,  redring  to  Penshurst  until 
sentenoe  was  pronounced,  ^at  Sidney  approved  of 
the  trial,  though  not  of  the  sentoice,  tbere  can,  how- 
ever, be  litUe  doubt,  for  in  Copenhagen  he  publidv 
and  rigorously  expressed  his  oonourrenoe.  On  I5tn 
MaVj  1649,  he  was  a  member  of  the  committee  for 
setuing  the  succesuon  and  for  regulating  the  election 
of  future  parliaments.  Sidney  lost  the  governorship 
of  Dover,  however,  in  March,  1651,  in  •onsequence, 
apparently,  of  a  quarrel  with  his  oifficers.  lie  then 
went  to  The  Hague,  where  he  Quarrelled  with  Lord 
Oxford  at  play,  and  a  duel  was  onljr  prevented  by 
their  friends.  He  r^umed  to  England  in  the  autumn, 
and  facnoeforward  todc  an  active  shaie  in  parliamentary 
woric.  On  25th  November  Sidney  was  elected  on  the 
counffll  of  state  and  was  evidenUy  greatly  considered. 
In  the  usnrpadon  of  Cromwell,  however,  he  utterly 
refused  all  oonourrenoe,  nor  would  he  leave  his  place 
in  parliament  except  W  force  when  Cromwell  dis- 
persed it  on  19th'  April,  1653.  He  immediately  re- 
tired to  Penshurst,  where  he  was  concerned  chiefly 
with  &mily  affairs.  In  1654  he  again  went  to  The 
Hague,  and  there  became  closely  acquainted  with  De 
Witt.  On  his  return  he  kept  entirelr  aloof  from  pub- 
lio  a&ire,  and  it  is  to  this  period  that  the  &9asf  on 
Xote  is  ascribed. 

Upon  the  restoration  of  the  Long  Parliament,  7th 
May,  1659,  S}rdney  again  took  his  seat,  and  was  placed 
on  the  council  of  state  He  showed  himself  nn  this 
office  especially  anxious  that  the  military  power  should 
be  duly  snborainated  to  the  civil.  On  5th  June^  he 
was  appointed  one  of  th^ee  commissioners  to  mediate 
for  a  peace  between  Denmark  supported  by  Holland 
uid  Sweden.  He  was  probably  intended  to  watch  the 
oondnet  of  Montague,  who  was  in  oommand  of  the 
Baltic  squadron.  Of  his  character  we  have  an  inter- 
esting notice  from  Whitelockeu  who  refused  to  accom- 
pany nim  on  the  ground  of  his  "  overruling  temper 
and  height"  Upon  the  conolusion  of  the  treaty  he 
went  to  Stodcholm  as  plenipotentiary ;  and  in  both 
capadties  he  behaved  with  resolution  and  address, 
when  the  restoration  of  Charies  11.  took  place  Sidney 
left  Sweden,  28th  June,  1660,  brining  with  him  from 
the  kin^  of  Sweden  a  rich  present  in  tesdmony  of  the 
estimation  in  which  he  was  neld.  Sidney  went  first  to 
GcHWohagen,  and  then,  being  donbtful  of  his  recep- 
tion Wthe  English  court,  setded  at  Hamburg.  From 
there  ne  wrote  a  celebrated  letter  vindicating  his  oon- 
doct,  which  win  be  found  in  the  Somers  Tracts.  He 
shortly  afterwards  left  Hamburg,  and  passed  through 
Qomany  by  way  of  Venice  to  Kome.  His  stay  there, 
however,  was  embittered  by  misunderstandings  with 
his  father  and  consequent  straits  for  money.  I^ve 
shillings  a  day,  he  says,  served  him  and  two  men  very 
wdl  for  meat,  drink,  and  firing.  He  devoted  himself 
to  the  study  of  books,  birds,  and  trees,  and  speaks  of 
his  natural  delight  in  solitude  being  lai:gely  increased. 
In  1663  he  lerb  Italy,  passed  through  Switzerland, 
where  he  visited  Ludlow,  and  came  to  Brussels  in 

>  [Cranwell  expelled  the  PtrUuneat  on  the  aotb  ApvU;  v. 
VOL  tL  pb  tm^-AH.  En.] 


September,  where  his  portrait  was  nainted  hy  Van 
^^ondt ;  it  is  now  at  raisbiuBt   He  had  thoughts 

of  joining  the  impeiial  service,  and  offered  to  transport 
from  England  a  bodvof  the  old  Commonwealth  men: 
but  this  was  refused  Dy  the  English  court.  It  is  stated 
that  the  enmi^  against  him  was  so  great  that  now,  as 
on  other  occasions,  attempts  were  made  to  assassinate 
him.  On  the  breaking  out  of  the  Dutch  war  Sidney, 
who  was  at  The  Hague,  urged  an  invasion  of  Eng- 
land, and  shortly  aflerwards  went  to  Paris,  where  he 
offered  to  raise  a  rebellion  in  England  on  receipt  of 
I00,000crown8  [1121,5001  Unable,  however,  to  oome 
to  terms  with  the  French  Qovemment,  he  onoe  more 
went  into  retirement  in  1666, — this  time  to  the  south 
of  France.  In  August,  1670,  he  was  agun  in  Paris, 
and  Arlington  proposed  that  he  should  recave  a  pen- 
sion  from  Lonis ;  Charies  IL  agreed,  but  inristed  that 
Sidney  should  return  to  Lan^uedoo.  In  illustradon 
of  his  austere  principles  it  is  related  thatj  Louis 
having  taken  a  fancy  to  a  horse  belonnng  to  him  and 
insisting  on  possessing  it,  Sidney  snot  the  animal, 
which,  he  said,  ^' was  bom  a  free  creature,  had  serv^ 
a  free  man,  and  should  not  be  mastered  by  a  king  of 
slaves."  His  &ther  was  now  very  ill,  and  after  much 
dif&culty  Sidney  obtained  leave  to  come  to  England  in 
the  autumn  of  1677.  Lord  Leicester  died  in  Novem- 
ber :  and  legal  business  oonnected  with  other  portions 
of  the  suGoession  detained  Sidney  from  retumiog  to 
France  as  he  had  intended.  He  soon  became  involved 
in  polidcal  intrigue,  joining,  in  general,  the  countiy 
parbr,  and  holding  dose  oommnmcation  with  Barillon, 
the  rreoch  ambassador.  In  the  beginning  of  J  679  he 
stood  for  Guildford,  and  was  warmly  supported  by 
William  Penn,  with  whom  ho  bad  bng  been  indmate, 
and  to  whom  he  afforded  assistance  in  drawing  up  the 
oonstitudon  of  Penn^Ivania.  He  was  debited  by 
court  influence,  and  his  peddon  to  the  House,  com- 
plaining of  an  undue  return,  never  came  to  a  decision. 
His  Letters  to  BenrySavUe,  written  at  this  period,  are 
of  great  interest.  He  was  in  Paris,  aoparendy  only 
for  a  short  while,  in  November,  1679.  Into  the  prose- 
cution of  the  Popish  Plot  Sidney  threw  himself  warmly, 
and  was  among  those  who  looked  to  Monmouth,  rather 
than  to  Orange,  to  take  the  plaoe  of  James  in  the  suc- 
cession, though  he  afterwards  disclaimed  all  interert 
in  such  a  question.  He  now  stood  for  Bramber  (Sus- 
sex), agun  widi  Penn's  support,  and  a  doable  return 
was  made.  He  is  reported  on  JOth  August,  1679,  as 
being  elected  for  Amersham  (Bnckingham)  with  Sir 
Iloger  Hill.  When  pariiament  met,  however,  in  Oo- 
tob«r,  1680,  his  election  was  dedared  void.  But  now, 
under  the  idea  diat  an  alliance  between  Charles  and 
Orange  would  be  more  hostile  to  English  liberty  than 
would  the  progreas  of  the  French  arms,  he  acted  with 
BarUlon  in  inmiencing  members  of  parliament  in  this 
sense,  and  is  twice  mentioned  as  reoeiving  the  sum  of 
500gaineas  [12,551.50]  from  the  ambassador.  Of  this 
there  is  no  actual  proof,  and  it  is  quite  possible  that 
Barillon  entered  sums  in  his  accounts  with  Louis  which 
he  never  paid  aw^.  In  vay  case  it  is  to  be  remem- 
bered that  Sidney  is  not  ohanedwith  reoaving  monc/ 
for  advocating  opinions  which  he  did  not  enthudasti' 
oally  hold. 

Upon  the  ^ssdudon  of  the  hst  of  Charles's  pania- 
ments  the  king  issued  a  justificatory  declaration.  This 
was  at  once  answered  by  a  paper  entitled  A  Just  and 
Modat  Vindication,  etc,  the  first  sketch  of  which  is 
imputed  to  Sidney.  It  was  then,  too,  that  his  most 
celebnited  production,  the  Pucoursea  conceminn  Gov- 
ernment, was  concluded,  in  which  he  upholds  the  doc- 
trine of  the  mutual  compact  and  traverses  the  High 
Tory  positions  from  end  to  end.  In  MpeciiU  he  vindi- 
cates the  propriety  of  resistance  to  kingly  oppression 
or  misrule,  upholds  the  existence  of  an  hereditary  no- 
bility interested  in  their  country's  good  as  the  firmest 
bamer  against  such  oppronon,  and  muntains  die 
authority  of  parliameuta.  In  eaeb  pcnnt  the  English 
oonstitudon,  which  he  ardently  admires,  is,  he  sayst 
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suffering :  the  prerogatives  of  the  crown  ore  dispro- 
portionately great ;  the  peerage  has  been  degraded  by 
new  creations ;  and  parhamenta  are  slighted. 

For  a  long  while  Sidney  kept  himself  aloof  from  the 
doke  of  Monmouth,  to  whom  he  was  introduced  by 
Lord  Howard.  After  the  dei^b  of  Shaftesbury',  how- 
ever, in  NoTomber,  1682,  he  entered  into  the  confer- 
enoeg  held  between  Monmonth,  Rnasell,  Essex,  Hamp- 
den, and  others.  That  treasonable  talk  went  on  seems 
oertwn,  but  it  is  probaUe  that  matters  went  no  fiuther. 
The  wa^hfulnesB  of  the  cwurt  was,  however,  anmsed, 
and  on  the  discovery  of  the  R^e  Honse  Pbt,  Sidney, 
who  had  always  been  r^rded  in  a  vagne  way  as  dan- 
gerous, was  arrested  wnile  at  dinner  on  ^th  June, 
1683.  His  mpers  were  carried  off,  and  he  was  sent  at 
onoe  to  the  Tower  on  a  oharge  of  high  treason.  For 
a  oonsiderable  while  no  evidence  could  be  found  on 
which  to  establish  a  charge.  Jeffreys,  however,  was 
made  lord  chief-justice  in  September;  a  juiy  was 
packed ;  and,  after  oonsultattona  between  the  judge 
and  the  crown  lawyers,  Sidney  was  brought  to  listen 
to  the  indictment  on  7tfa  November.  The  (rial,  which 
b^n  on  2Jst  November,  was  oonducted  with  a  shame- 
less absence  of  equit;^ ;  Sidney  was  refused  a  copy  of 
the  indictment,  in  direct  violation  of  law,  uid— more 
shiimeful  still — he  was  refused  the  assistance  of  coun- 
sel Hearsay  evidence  and  the  testimony  uf  the  per- 
jured informer  Lord  Howard,  whom  Sidney  had  been 
instrumental  in  introducing  to  his  iriends,  were  first 
produced.  This  being  insufficient,  partial  extracts 
from  papers  found  in  Sidney's  study,  and  supposed 
only  to  be  in  hb  handwriting,  in  which  the  lawtulness 
of  resistance  to  oppr^on  was  upheld,  were  next  re- 
lied on.    He  was  indicted  for  "conspiring  and  com- 

Jiaaring  t3ie  death  of  the  king.*'  Sidney  conducted 
kis  case  throughout  with  great  skill ;  he  pointed  espe- 
cially to  the  fliot  that  Lord  Howard,  whose  character 
he  esmly  tore  to  shreds,  was  the  onqr  witness  against 
him  as  to  treason,  whereas  (he  law  required  two,  that 
uie  treason  was  not  accurately  defined,  that  no  proof 
had  been  f^ven  that  the  papers  produced  were  his,  and 
'  that,  even  if  that  were  proved,  these  papers  were  in 
no  way  connected  with  the  char:ge.  Against  Uie  de- 
termination to  secure  a  conviction,  however,  his  cour- 
age, eloquence,  coolness,  and  skill  were  of  no  avail, 
and  the  verdict  of  "  guilty  "  was  ^ven.  On  25th  No- 
vember Sidney  presented  a  petition  to  the  king,  pray- 
ing for  an  audience,  which,  however,  under  the  infln- 
enoe  of  James  and  Jeffireys,  Charies  refused.  On  the 
26th  he  was  brought  up  for  judgment,  and  again  in- 
sisted  on  the  ille^ity  of  his  oonvictioh.  Upon  hear- 
ing his  sentence  he  gave  vent  to  his  feelings  in  a  few 
noble  and  beautiful  words.  Jeffreys  having  suggested 
that  his  mind  was  disordered,  he  held  out  his  hand 
and  bade  &e  chief-justice  feel  how  calm  and  steady  his 
pulse  was.  the  advice  of  his  friends  he  presented 
a  second  petition,  oflfering,  if  released,  to  leave  the 
kingdom  at  once  and  forever.  The  supposed  necessity, 
however,  of  checking  the  hopes  of  Monmouth's  par^ 
tisans,  caused  the  king  to  be  inexorable.  The  last 
days  of  Sidney's  life  were  spent  in  drawing  up  his 
Apology  and  in  discourse  with  Independent  ministers. 
He  was  beheaded  on  the  morning  of  7th  December, 
1683.    His  remains  were  buried  at  Penshurst. 

(0.  A.) 

SIDNEY,  Sir  Philip  ( 1 554-1586),  although  kUled 
at  the  early  age  of  thirty-two,  was  one  of  the  most  con- 
spicuous nsiireB  at  the  court  of  EUsabetb,  was  known 
to  the  leading  statesmen  of  Europe  as  a  soldier  and 
statesman  of  the  highest  promise,  took  a  permanent 

Elace  in  history  and  legend  as  a  romantic  hero,  and  in 
_  terature  is  diEtinguished  as  the  author  of  the  first 
important  body  of  English  sonnets  and  a  writer  whose 
works  mark  a  distinct  advance  in  English  prose.  He 
was  bom  at  Penshurat  in  Kent  on  29th  November, 
1554.  His  father  was  Sir  Henpr  Sidney,  famous  in 
his  time  as  an  administrator  of  Ireland,  his  mother  a 
Dudley,  sister  of  Elisabeth's  favorite,  the  cari  of  Lei- 


oester,  and  daughter  of  the  earl  of  Northumberiaaj 
executed  for  high  treason  in  the  reign  of  Mary.  Thu 
Sidney  was  of  notable  kindred  on  both  sides : 

"  others,  beoanse  of  both  Bidet  I  do  take 
Hy  blood  from  them  who  did  exoel  in  this, 
Think  Nature  me  a  maa-at-amu  did  make."  * 

He  received  his  scholastic  education  at  Sfarewabuiv 
school  and  at  Christ  Church,  Oxford.  He  was  entered 
at  Shrewsbury  on  the  same  day  with  his  lifelong  friend 
and  biographer  Fulke  Greville,  afterwards  Lord  Brooke. 
In  1572  he  set  out  with  three  years'  leave  of  absence 
to  complete  his  education  b^  ConUnental  travel ;  lie 
was  in  Paris  at  the  house  of  the  English  ambassador 
on  the  night  of  the  massacre  of  St  ]mrtholomew,  aod 
went  thence  to  Prankfbrt,  Vienna,  and  the  chief  dtics 
of  Italy.  During  these  travete  he  assooiated  with 
sehoUrs  and  statesmen,  making  an  earnest  study  of 
European  politics,  winning  golden  opinions  for  1^ 
youthful  gravity  and  sagadty.  From  that  time  Hubert 
Languet,  the  Reformer,  whom  he  met  at  j^okfoit, 
maintiuued  a  constant  correapondeDoe  with  him.  Oo 
his  return  he  was  introduced  at  court,  won  the  ftvw 
of  Elizabeth,  who  considered  him  "  one  of  the  jewds 
of  her  crown,"  and,  in  proof  of  the  versatility  which 
made  him  one  of  the  wonders  of  his  age,  wrote  a 
masque,  The  Iiody  of  the  Mm,  for  Leicester's  ^reat 
reception  of  the  queen  at  Kenilworth,*  and  distio- 
guisned  himself  in  the  tournament  upon  the  same 
occasion.  In  1577,  at  ihe  age  of  twenty-two,  being 
sent  as  ambassador  in  great  state  to  oonsratoJate  mi 
sound  Rudolph  IL ,  ike  new  emperor  of  Germany,  be 
met  William  the  Silent,who  pronounced  him  one  of 
the  ripest  statesmen  in  Europe.  He  returned  in  ^ 
following  year,  and  fit)m  that  time  till  the  expediUon 
to  the  Netherlands,  in  which  he  lost  his  life,  he  had 
no  public  employment,  but  lived  partly  at  couit,  partly 
at  his  country  seat  at  Penshurst  in  Kent«  In  he 
married  the  daiuhter  of  Sir  BVancis  Walsingham,  who 
after  his  death  became  countess  of  Essex.  His  most 
memorable  interference  in  state  affaira  was  a  bold  letter 
of  remonstrance  to  Elisabeth  against  her  suspected 
policy  of  marrying  the  duke  of  Anjou.  The  queen's 
anger  at  his  boldness  drove  him  for  a  time  into  retire- 
ment He  was  a  s^n^  advocate  of  intervention  on 
the  Protestant  ade,  uid  m  1585  aooompamed  Leicester 
in  his  expedition  to  the  Netherlands,  and  was  appoioted 
governor  of  Flushing,  one  of  die  towns  held  by  the 
queen  as  security.  The  historical  truth  of  the  famous 
incident  at  the  battle  of  Zutphen  (22d  September, 
1586),  when  the  wounded  hero  jMused  a  cup  of  water 
toadyingsoldier,  basbeen auesboned  ;  butitismatter 
of  fact  that  he  owed  his  deatn  to  an  impulse  of  romantio 
generosity.  The  lord  marshal  happening  to  enter  the 
field  of  Zutphen  without  greaves,  Sidney  cast  off  his 
also,  to  put  his  life  in  tJie  same  penl,  and  thus  exnosed 
himself  to  the  fatal  shot  His  death  took  place  nfteen 
days  later,  on  7th  October,*  1586,  at  Amheim. 

poet's  death  wu  ever  so  lamented  by  poets  as  Stdnctr's. 
Pastoral  elegy  was  in  hsbion,  and  all  the  namMOW  poeM 
and  riiymesten  ottba  time  tram  Spenser  to  Davisim  taastoBed 
to  lur  their  tribute  of  verse  on  the  bier  of  tbis  tibe  dHting 
of  aU  ^e  shepherds : 

"  with  whom  all  Jot  and  loltr- merriment 
Ifl  alao  deeded  and  in  dolour  dreoL" 

That  there  was  much  more  than  the  worship  of  his  nnk 
and  his  bright  eag«T  personality  In  this  la  shown  by  the 
lasting  rcpntation  of  what  he  wrote  dnriug  the  two  yesis 
of  retirement,  1580-81,  which  he  aeenu  to  have  given  ro^nly 
to  literatnre.  The  truth  is  that  Sidney  transferred  hto  own 
strong,  radiant  RTaceftal,  and  lovable  character  to  bis  writ- 
ingswith  a  f^hneasand  fidelity  sacb  as  few  flnishedirtistt 
liave  achieved,  so  that  he  really  and  literally  lives  in  tbem 
to  aharm  forever.  None  of  his  writings  were  poblisbed 
during  his  lifetime,  and  the  dates  of  composition  are  uaeer- 
tain.   Bat  it  would  seem  that  Sidney^  lint  attempt  atvens 

AtlrophH  and  Skflo,  sonnet  41. 
•  [J.  A.  Symondu,  In  Sir  FMtp  ai/dnfu.  PP.  171-173  (New  YoA 
iKSftj,  says  he  llnRered  twenty-flve  days  after  being  woooded,  UM 
died  on  I7tb  October.— Am.  &D.J 


•  [Arber,  in  bis  edition  of  the  ApoloffU,  mjt  it  was  written  wnen  the  Court  went  to  Wanalcad  i&UliS.— Am.  E&] 
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maiMtrieal  venion  of  the  Ftelms,  written  in  ooi\fanotion 
witk  hia  siBtw,  the  conntea  of  Pembroke,— "  Sidney's  sister, 
Ftabtoke's  mother."  The  worth  of  theee  paikphruetf, 
lAieh  IwTe  all  Sidney's  qoallties  of  sincerity,  directaess, 
and  tweetaen  of  rhythm,  hu  recently  been  recognized  by 
]b.  Baakin,  who  lias  edited  them  nnder  the  (iUe  of  Boek 
Heneifemb  in  the  second  volume  of  his  BiHioOieea  Pastorvm 
(1677).  Sidney's  famoas  prose  romance.  The  OomUem  of 
Pmbretift  Areadia,  the  "  vam  amatorioos  poem  "  with  which 
Charles  I.  solaced  his  imprisonment,  was  also  begun  in  1580. 
It  was  pablished  in  1590,  and  kept  its  popnlarit?  as  long  as 
ttiatkind  of  high-flown  sentiment  and  intricate  adventare 
finnd  readers.  The  baoyaney  and  freshneSB  of  Sidney's 
s^le  give  a  certain  air  of  reali^  even  to  the  artificial  scenes 
of  the  Arcadia,  and  many  pretty  songs  are  intenpersed 
tiuongh  the  work.  Sidney's  greatest  poetic  achievement, 
however,  was  the  series  of  sonnets  entitled  AttropM  and 
8t«Uii,the  first  important  body  of  sonnets  in  the  flagllsh 
langnage.  The  sonnets,  106  in  namber,  are  a  chronicle  of 
the  poet's  love  for  Penelope  Deverenx,  sister  of  the  earl  of 
EsBUc,  afterwards  Lady  Bich.'  He  first  met  the  lady  when 
•be  WIS  a  ehild  of  twelve  at  one  of  the  ataffes  in  Elis^th's 
pngrtm  to  Kenilworth  in  ISns.  A  matiA  ma  ^parently 
anaomd  between  tiiem  by  their  bmllies,  bat  open  Lei- 
eesters  disgrace  it  was  broken  off  and  Penelope  was  given 
to  Lord  Rich.  SIdDey  seems  then  to  have  discovered  that 
he  was  in  love  with  ner.  Whether  the  passion  was  real  or 

^fraslity  of  it  hasheet^oUym^tarMd^  he  iKitMulf 
it  were  real,  and  the  Terisimifitade  of  the  story  recorded  in 
the  smnets,  which  express  his  varying  moods  towards  her 
Armf^MHit  the  Incidents  of  subeeqaent  interooorae  and  the 
diitaetioiis  of  hto  pnUte  Uf^  adds  greatly  to  their  intrarect. 
T«iy  few  of  the  soanetB  will  bear  separation  bom  the  con- 
text thongh  there  is  hardly  one  that  does  not  contain  some 
aweet  ingenuity  of  fancy  or  casual  felicity  of  phrase.  Some 
of  them  were  special  favorites  with  Charles  lAmb.  Sidneys 
other  work  daring  this  bosy  literary  passage  in  his  short 
life,  the  Apologie  far  AmItm,  has  alio  established  itself  as  a 
dassie. 

The  best  of  the  sonneti  are  selected  by  Uia.  Ward  Id  Ward's 
AgUiA  PotU;  Mr.  Ualn  also  makes  a  good  selection  In  his  TVeatarj/ 
«r  smUah  Smwfs.  The  sonnetB  were  probably  written  in  1681 ; 
tb«T  were  not  published  till  1591,  when  tber  fbrmed  the  first  In  a 
bdOiant  series  of  volomes  of  sonnet  Uteratora  Cwe  "  EUsabethan 
tanateeft.''lnHinto'i(»m(eC(rMlea^AMUcft  Aieto).  Tlie4]»l- 
Is  Indndad  in  AriMfs  reprints. 

SIDON  (Anb.  Saida),  long  the  nrindpal  city  of 
Phsmicia  (q.v.\  and  even  in  the  Middle  Agea  a  place 
ef  importaoce,  bat  nowliuJe  more  than  a  mere  Til]  lage, 
u  situated  on  the  Syrian  eoast  in  33°  36'  N.  lat.  and 
35"  2/y  9^'  E.  long. ,  about  midway  between  Sur  (Tyre) 
and  Beirut  (BeyTont).  The  andent  city  extended  some 
800  yards  nrther  inland,  over  ground  now  ooon^ied  by 
taxuriant  fhiit-gardena,  on  the  produce  of  which  the 
inhabitants  of  the  town  live.  In  front  of  the  flat  pro- 
montory to  which  the  modem  Sidon  is  confined  there 
fltretchee  northwards  and  south  wards  a  rodcy  peninsula ; 
at  the  northern  extremity  of  this  begins  a  series  of 
small  rooks  eneloeing  the  harbor,  which  at  present  is 
a  very  bad  one,  having  been,  to  some  extent  at  least, 
porpoeely  fiSed  up.  The  pmrt  was  formerly  protected 
on  the  north  by  the  Eal'at  el-Babr  ("Sea  Castle'*), 
a  bulding  of  the  1 3th  bentuiy,  situated  upon  an  island 
still  connected  with  the  mainland  by  a  bridge.  On  the 
•tnith  side  of  the  town  lay  the  so-called  Egyptian  har- 
bor, now  quite  useless.  The  wall  by  which  oidon  is  at 
present  surrounded  is  pierced  by  two  gates,  those  of 
Beirat  and  Akko  (Acre) ;  at  the  southeastern  angle, 
unonaheapof  rubbish,  stand  the  remains  of  the  citadel 
Tne  Btreete  are  very  narrow,  and  the  buildings  of  any 
interest  are  few ;  most  prominent  are  some  large  cara- 
Tameraia  belonging  to  the  period  of  Sidon's  modem 
pnetttrity,  and  the  large  mosque,  formerly  a  church  of 
the  Knights  of  St.  John.  Sidon  looks  best  from  the 
north.  Of  its  9000  inbalntantB  7000  are  Moham- 
medans; there  axe  a  number  of  iiutitutioDB  conducted 
by  Catholic  and  Protestant  Christians.  In  the  neigh- 
bmood  are  laige  Phoenician  burial-places,  which  have 
been  partially  explored  by  Renan ;  the  natives  also 
engage  in  the  search  for  antiquities.  The  principal 
finds  are  sarcophagi,  and  next  to  these  sculptures  and 
paintings.  The  most  important  discovery  hitherto 
made  has  been  that  of  the  saroophagns  of  Eshmnnaxar 
with  a  long  inscription  ;  it  is  now  (1886)  in  the  Louvre. 


In  637-638  Sidon  ma  taken  by  the  Arabs.  During  the 
cmsadee  It  was  alternately  in  possession  of  the  Franks  and 
the  Mohammedans,  but  anally  fell  into  the  hands  of  the 
latter  in  1291.  As  ^e  residenoe  of  the  Druse  emir  Fakhr 
ed-Dln,  it  rose  to  some  prosperity  about  the  beginning  of 
the  17th  oeutory,  but  towards  the  close  of  the  18Ui  its  com- 
merce again  passed  away,  principally  to  Beirut  (Beyront), 
and  the  prosperity  of  ffidon  has  ever  unoe  been  steauly  d»* 
dining. 

See  Renan.  MiuioH  de  Phbtide,  Paris,  U06. 

SIDONIUS  AFOLLINABIS.  SeeApOLUNARis 

SiDONIUS. 

SIEBENBCRGEN.  See  TaANSYLVANiA 
SIBBOLp,  Carl  Thkodor  Eenbt  von  (1804;- 
1885),  physiologist  and  zoologist,  the  son  of  a  physi- 
cian and  a  descendant  of  whatOken  called  the  ''Ascle- 
piad  family  of  Siebolds,"  was  bora  at  Wiirzburg  on 
16th  February,  1804.  Educated  in  medicine  and 
science  chiefly  at  the  university  of  Berlin,  he  became 
successively  profe^r  of  zoology,  physiology,  and  com- 
parative anatomy  in  Konigsberg,  Erlangen,  Freiburg, 
Brealau,  and  Munich.  In  conjunction  with  Stannius  be 
puUished  (1845-48)  a  Manual  of  Comparative  Anat- 
omy, which  is  etiU  of  solid  value ;  and  along  with 
KsUikw  he  founded  in  1848  a  journal  which  soon  togk 
and  Btill  retains  a  leading  place  in  biolo^oal  literature, 
Zeiitchnji  JUr  wismuchanUcke  Zoologie.  He  was  also 
a  laborious  and  successful  helminthologist  (see  Pajoa- 
srnsH)  and  entomologist,  in  both  capacities  conbibut- 
ing  many  valuable  papers  to  his  journal,  which  he 
oootinaed  to  edit  untu  his  death  m  1885.  In  these 
ways,  without  being  a  man  of  marked  genius,  but 
rather  an  industrious  and  critical  observer,  he  came  to 
fill  a  peonliariy  distinffuished  position  in  sdence,  and 
was  long  reckoned,  what  his  biographer Justly  calls 
him,  the  Neetor  of  Glerman  zoology.  See  Ehlers, 
ZeitKchr.J.  wiis.  Zwrf.,  1885. 

SIEIBOLD,  Philipp  AtAKZ  ton  (1796-1866),  scien- 
tific explorer  of  Japan  and  elder  brother  of  the  plmu- 
ologist  noticed  above,  was  bora  at  Wiiisbn^«  Ger- 
many, on  I7th  Febraary^796.  He  studied  medidne 
and  natural  science  at  Wtirzbuig,  and  obtained  his 
doctor's  diploma  in  1820.  In  1822  he  entered  the 
service  of  the  king  of  the  Netherlands  as  medical  officer 
to  the  East  Indian  army.  On  his  arrival  at  Batavia 
be  was  attached  to  a  new  mission  to  Japan,  sent  by 
the  Dutch  with  a  view  to  improve  their  trading  rela^ 
tions  with  that  country.  Siebold  was  well  equipped 
with  scientific  apparatus,  and  he  remained  in  Japan 
for  six  years,  with  headquarters  at  the  Dutch  settle- 
ment on  the  little  island  of  Deshima.  His  medical 
qualifications  enabled  him  to  find  favor  with  the 
Japanese,  and  he  gathered  a  nst  amoont  of  informa- 
tion concerning  a  oouotiy  then  almost  as  little  known 
as  Corea,  eepedalfar  coneenting  its  natural  histoiy  and 
ethnography.  He  had  oomparatavely  IVee  access  to  the 
interior,  and  his  reputation  spreading  far  and  wide 
brought  him  visitors  from  all  parts  of  the  country. 
His  valuable  stores  of  information  were  added  to  by 
tnuned  niU.ives  whom  he  sent  to  collect  for  him  in  the 
interior.  In  1824  he  published  De  Sutarioe  Natur- 
(iUb  in  Japonia  Statu  and  in  1832  his  splendid  fhuna 
Japonica.  His  knowledge  of  the  language  enabled 
him  also  in  1826  to  issue  from  Batavia  his  Epitome 
lAngucE  Japonitxe.  In  Deshima  he  also  laid  the 
foundation  of  his  CaUdogut  Librorum  Japonicomm 
and  Inagoge  in  BiUiotkeoam  ./aponicnm,  published 
after  his  return  to  Europe,  as  also'  his  B^iotheca 
Japonieat  which,  with  the  co-operation  of  J.  Hoff- 
mann, appeared  at  Leyden  in  1833.  During  the  visit 
which  m  was  permitted  to  make  to  Tedo  (Tokio), 
Siebold  made  the  best  of  the  rare  opportunity  his 
zeal,  indeed,  outran  his  discretion,  since,  for  obtaining 
a  native  map  of  the  country,  he  was  thrown  into  prison 
and  compelled  to  quit  Japan  on  1st  January,  1830. 
On  his  return  to  Holland  he  was  raised  to  the  rank  of 
mf^or,  and  in  1842  to  that  of  colonel.  Afler  bis 
amval  in  Europe  he  began  to  give  to  the  world  the 
fruits  of  bis  researches  and  observations  in  Japan. 


1  fflone  of  tlM  Bonnato  were  written  after  her  marriage,  after  the  manuer  of  Petrarch.  She  was  onhap^  i^th  Rich,  bon 
<Uldr8ntoth»IarIofDevon,towhomlAndeventuaUyniarriedher.— Ak.  Ed.]  '      ~  -  —  ■ 
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His  Nippon  ;  Arektv  zur  Beeehr^bung  von  Japan  vnd 
deum  iveben-  und  Schutz-Ldndem  was  issued  in  five 
qouto  volumes  of  text,  with  six  folio  volumes  of  atlas 
and  engraving.  He  also  issued  many  fragmentary 
papers  on  vanous  aspects  of  Japan.  la  1854  he  pub- 
lished at  Leyden  Urlamdltche  Jkavtdhmg  der  Bestre- 
bungen  Ntederlanda  und  Rutdandt  zur  Eroffnung 
Jancau.  In  1859  Siebdd  imdertook  a  seoond  journey 
to  Japan,  and  was  invited  bjr  the  emperor  to  hiaooort 
In  1861  lifl  obtuned  permisuon  from  the  Dutch  Gov- 
ernment to  enter  the  Japanese  service  as  negotiator 
between  JaiMW  and  tin  powers  of  Europe,  and  in  the 
same  year  bis  eldest  son  was  made  interpreter  to  the 
English  embassy  at  Yedo.  Siebold  was,  however,  soon 
oMiged  various  intrigues  to  retire  from  his  post,  and 
ultimately  from  Japan.  Returning  by  Java  to  Europe 
in  1862,  he  set  up  hia  ethnographical  coUect-ions,  which 
were  uniwately  secured  by  the  Goveniment  of  Bavaria 
and  removed  to  Munich.  He  continued  to  publish 
napers  on  various  Japanese  subjects,  and  received 
nonore  from  many  of  the  learned  sooieUes  of  Europe- 
He  died  at  Mumch  on  18th  October,  1866.  Siebold 
until  Tdoent  years  was  our  great  autlioritT  on  Japan, 
and  even  now  his  writings  on  the  natural  histtny  of 
tliat  conntiy  have  not  been  sapeneded. 

Sm  btofcraphy  by  XcoitB  Wagner,  In  ABgmdite  Zrihmg, 
ISth  to  16th  November,  1866. 

SIEDLCE  (Rubs.  Syedlett),  a  government  of  Rus- 
sian Poland,  between  the  Vistula  and  t^e  Bug,  having 
Warsaw  on  the  N.W^  tiomfa  on  the  N.,  Grodno  and 
Volh^nia  on  the  E. ,  Lublin  and  Radom  on  the  S.  Its 
area  is  5535  squaro  miles.  The  surface  is  meetly  flat, 
only  a  few  hilly  tracts  appearing  in  the  middle,  around 
Bi^a,  and  in  the  east  on  the  banks  of  the  Bng.  Ex- 
tenfflve  marshes  prevul  in  the  north  and  southeasL 
Chalk,  Jurassic  and  Tertiary  depoots  cover  the  but- 
ftoe,  uid  are  overiain  in  their  tmrn  irith  widely  spread 
Glaoal  deposits.  The  valley  of  the  Vistula  is  mostly 
wide,  with  several  terraces  covered  with  sand-dunes  or 
peat-bo^.  Siedlce  is  watered  hy  the  Vistula,  which 
Doxders  it  for  50  miles  on  the  west ;  the  Buj^,  which  is 
navigable  from  Opalin  and  flows  for  170  miles  on  the 
east  and  northeast  borders  of  Uie  province;  the 
Wieprt,  a  tributary  of  the  Vistula,  which  is  also  navi- 
gable, -and  flows  for  25  miles  along  the  southern  boun- 
dary ;  and  the  lAwiec,  a  tributary  of  the  Bug'  which 
is  navigable  for  some  30  miles  below  Wengron. 

Of  the  totel  snr&ce  of  tiie  government  only  184,760  acres 
are  anprodnctive ;  685,120  acree  are  covered  with  Coreatn; 
1,708,100  are  under  crop^  and  611,280  under  meadowA  and 
paotare  land.  The  popafation  only  inoreaseeat  the  rate  of 
CTSpercentayewiUid  in  1884  nambered 630,240;  oftheee 
Folefl  constituted  39.7  per  cent.,  Little  Boasians  43.1,  Jews 
15.1,  and  QermanB  about  8.  According  to  leligioiu  belief 
they  were  dlstribated  as  follows :  Oat  of  616,649  inhabi- 
tants in  1882 there  were  367,187  Catholics,  142,946  Orthodox 
Greeks,  96,764  Jews,  8892  Protestants,  605  Baptists,  and  356 
Mohammedan  Tatars.  Agiionlture  is  the  chief  occupation ; 
in  1881  the  crops  yielded  1,631,400  quarters  of  com  and  10,- 
968;^  bushels  of  potatoes.  Oattle-breediBg  is  in  a  rela- 
tively flourishing  state,  there  being  (1881)  67,500  horses,  293,- 
670  Homed  cattle,  461,700  sheep,  and  194,100  pigs.  Manu- 
foctnres  are  insigniflcant  (2270  workmen) ;  their  ablegate 
production,  chiefly  fVom  distilleries  and  breweries,  was 
valued  at  £394,820  [$1,198,825.20]  in  1881.  Trade  also  is 
Insignificant,  although  Siedlce  has  four  railways,  one  of 
which,  from  Warsaw  to  Brest-Litovsk,  crossw  it  from  west 
to  east.  There  are  two  gymnasia  for  boys  (at  Siedlce  and 
Bi^),  one  gymnasium  for  girls,  one  seminary  for  teachers 
(at  Bidta),  and  about  240  primair  schools  with  11,260 
Bcbolazs.  The  government  to  divided  into  nine  diBtricto, 
the  chief  towns  of  which,  with  their  populations  in  1882, 
are— Siedlce  (see  below),  Biata  (10,435),  ConBtHnt{noff(3200], 
Garvolin  (14,620),  Sittkoff  (11,030),  Badzyn  (4440),  Sokotoff 
(6300),  WengToff  (S140).  and  Wtodawa  (17,985).  Janoff 
(303O),  when  a  state  stad  Is  kept,  has  also  mnnldpal  Instt- 
tnticms. 

SIEDLCE,  capital  of  the  above  govemm«it,  is  situ- 
ated 57  miles  east-southeast  of  Warsaw,  on  the  Brest- 
Jitorak  Bulway.  It  received  munirapal  insUtutioDs  in 


1547.  The  Ognnskis,  to  whom  it  belonged,  have  em- 
bellished it  with  a  palace  and  gardens  ;  but  it  is  stilt 
nothing  more  than  a  lar^e  village,  wbero  the  prorin- 
dol  anuiorities  have  theur  seat  Its  populatkni  ww 
12,950  in  1882. 

SIEGE.   See  FoBTmoAnoN. 

SISG-EN,  an  ancoent  mining  and  mannfhctorinf 
town  of  Prussia,  in  the  province  of  WestphaUa, » 
situated  47  miles  to  the  east  of  Cologne  on  the  Sier,  s 
tributary  entering  the  Rhine  opposite  Bonn.  The 
snrrounding  district,  to  which  it  gives  its  name,  abouDda 
in  iron-mines,  so  that  iron  founding  and  smelting  tie 
important  branches  of  industry  in  and  near  the  town. 
Large  tanneries  and  leather  works,  and  factories  for 
cloth  ^aper,  and  machine^,  are  among  the  other  in- 
dustrial establishments.  The  population  in  1880  wis 
15,024,  of  whom  3632  were  Roman  Catholics  and  111 
Jews. 

S]e«en  was  the  capital  of  an  early  piineipality  belonginf 
to  the  hooaa  of  Naasan;  and  from  1606 onwu^  it  gave  sasie 
to  the  janiMr  branch  of  Ifaasan-Siegen.  Napoleon  inooipft- 
rated  Siegen  in  the  grand-duchy  of  Berg  in  1806;  sod  hi 
1815  the  congress  of  Vienna  assigned  it  to  Prussia,  nndv 
whose  rule  it  has  nearly  aointapled  its  population.  Babem 
is  said  to  have  been  bom  here  in  1577. 

SIEGFRIED.  See  Nibkhjngenlied,  vol.  ivii,  p. 
488-9. 

SIEMENS,  Sm  Williak  (1823-I8$3),  christened 
Carl  Wilhelm,  an  eminent  inventor,  engineer,  and 
natural  philosopher,  was  bom  at  Lenthe  in  Hanover, 
on  4th  April,  1823.  After  being  educated  in  Uie 
polytechnic  school  of  Magdeburg  and  the  university 
of  Qiittiiigen  he  visited  England  at  the  age  of  nineteen 
in  tlie  hope  of  introduoiiu;  a  process  in  eieotro-plating 
invmted  by  himself  and  his  brother  "Wenux.  lie 
inventioa  was  adopted  by  Messrs.  Etkington,  and  Sie- 
mens returned  to  Germany  to  enter  as  a  punl  the 
engineering  works  of  Count  Stolberg  at  Magoeboig. 
In  1844  he  was  agun  in  England  with  another  inven- 
tion, tbe  chronometrio  "  or  differential  governor  fw 
steam-engines  (see  Steah-Enqine).  Finding  thtt 
British  patent  laws  afforded  the  inventor  a  proteotion 
which  was  then  wanting  in  Germany,  he  thenceforth 
made  England  bis  home ;  but  it  was  not  till  1859  that 
he  formally  became  a  naturalised  British  suttject 
After  some  years  spent  in  active  invention  and  experi- 
ment at  mewanical  works  near  Birmingham,  be  went 
into  praotaoe  as  an  engineer  in  1851.  He  labored 
mainR  in  two  dbtinct  fields,  the  applications  of  heat 
and  the  appUoations  of  electricity,  and  was  character 
ized  in  a  very  rare  d^ree  by  a  oombinadon  of  soen- 
dfio  oompreheuBion  with  practical  instinct.  In  both 
fields  he  played  a  part  which  would  have  been  great  m 
either  alone;  and,  in  addition  to  thiSj  he  produced 
from  time  to  rime  miscellaneous  inventions  and  auen- 
tific  papers  snfficient  in  themselves  to  have  estaUisb^ 
a  reputation.  His  pomtion  was  recognised  by  bis 
election  in  1862  to  the  Boyal  Soraety,  and  later  to  the 
presidency  of  the  Institute  of  Mechanical  Engineen. 
the  Sodety  of  Tetegnph  Engineers,  the  Iron  and  Steel 
Institute,  and  the  British  Association;  by  hcmorary 
degrees  from  the  universiUes  of  Oxford.  Glasgow, 
Dubfin,  and  Wttraburg ;  and  by  knighuiood.  He 
died  in  London  on  the  IQth  of  November,  1863. 

In  the  appUeation  of  heat  Siemens  work  began  Just  aftar 
Joule's  expeiiments  had  placed  the  doctrine  m  the  «^nK^ 
vatiou  of  energy  on  a  snre  basis.  White  Bankioe,  Clausiiu, 
and  Thomson  were  developing  the  dynamical  theory  of 
heat  as  a  matter  of  physiou  and  engineering  theory,  Sie- 
mens, in  the  li^t  of  the  new  Ideas,  made  a  b(dd  attempt  to 
improve  the  ralcieni^  of  the  steam-engine  as  a  converter 
of  neat  into  mechanical  work.  TEiking  up  the  i^enerator 
— a  device  invented  by  Stirling  twenty  years  before,  the 
importance  of  which  had  meanwhile  been  ignored— he  ap- 
plied it  to  the  steun  engine  in  the  fbrm  of  a  regsiietatlvft 
condenser  with  some  success.  This  was  in  1847,  and  la 
1855  engines  oonstmcted  on  Siemen's  plan  were  worked  at 
the  Paris  exhibition.  Later  he  made  many  attempts  to 
si^ly  the  regenerator  to  intemal-oombustion  or  gas  eoginM; 
mit  neither  in  steam-engines  nor  in  gas-engines  were  Ul 
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biTentioiu  directly  and  pemunently  AnitAil,  tlioagh  the 
tfrection  they  followed  is  that  in  which  improTameiit  is 
itU]  looked  for.   The  TegenenitiTe  principle,  however,  as  a 
Beans  of  eooDomizing  heat  bood  received  at  his  hands  an- 
•ther  and  far  wider  apfdication.   In  1856  he  iotroduced 
Uw  regenerative  fomsoe,  the  idea  of  his  brother  Friedrich, 
with  whom  William  aaBoteiated  himself  in  directing  its  ap- 
plicttioDS.   In  anordinaTTfbmaoeaverT-large  part  of  the 
Wt  of  oombnstioa  is  lost  by  being  carried  off  in  the  hot 
pHB  which  pass  ap  the  ehinuifly.   In  the  regenerative  ftir- 
DMe  the  hot  gases  paw  through  *a  regenerator,  or  .chamber 
Maeked  with  loose  bricks,  which  alKorb  the  heat.  When 
the  bricks  are  well  heated  the  hot  gases  are  diverted  so  as 
ts  pMS  tbroQgh  anotber  dmUar  <dumber,  while  the  air 
MBBSsary  for  ocmibostion,  before  it  enteis  the  fkimaoe,  is 
mtdb  to  traverse  the  heated  ebamber,  tidct&g  ap  as  it  goes 
the  heat  which  has  been  stored  lu  the  bricks.   After  a 
initable  interval  the  air  currents  are  again  reversed.  The 
pneeas  is  repeated  periodically,  with  the  resalt  that  the 
modocts  of  eombnsUoa  eac^e  only  after  being  cooled,  the 
uat  which  they  take  from  tiie  ftamaoe  being  in  great  part 
ouried  back  in  the  heated  air.   Bat  another  invention  was 
req aired  before  the  regenerative  Aimace  coold  be  thor- 
oogbly  saooeesftal.  This  was  the  use  of  gaseoas  fael,  pro- 
dooDa  by  the  cnudediflUllation  and  Inoomidete  oombnstion 
of  coal  in  a  dirtlnct  ftamace,  now  known  as  Siemens's  gas- 
prodncer.   From  this  the  gaseoQs  fael  passes  by  a  fine  to 
the  regenerative  fhmace,  and  it,  as  well  as  the  entering  air, 
it  heated  by  the  i^nerative  method,  fonr  brick-stacked 
ehambras  being  nsed  instead  of  two.  The  eomplesd  inven- 
tioD  was  mplied  at  C3uuio^s  glass-works  in  Binningham  in 
1861,  and  famished  the  snhjectofFaraday'B&rewell  lectare 
to  the  Boyal  Institatioo.    It  was  soon  applied  to  many  in> 
dortrlal  proceeBes,hat  it  found  its  greatest  development  a  few 
nais  later  at  the  haadsof  iNemens  himself  in  the  mann- 
netara  <tf  steel.   To  produce  steel  directly  from  the  ore,  or 
by  melting  together  wroaght-lron  scrap  with  cast-iron  open 
the  open  hearth,  had  been  in  his  mind  from  the  first,  hot  it 
was  not  till  1867,  after  two  years  of  experiment  in  "  sample 
steel  works  "  erected  by  himself  for  the  parpose,  that  he 
achieved  saocees.    The  modern  forms  of  the  Siemens  steel 
proeesB  are  described  in  the  article  Ihon  (vol.  xiil.  p.  346 
•g.).  The  product  is  a  mild  steel  of  exoeptionally  trust- 
worthy quality,  theose  of  which  for  boiler-plates  hiss  done 
much  to  make  possible  the  high  steam-preBsares  that  are 
now  common,  and  has  conseqaently  contributed,  indirectly, 
to  that  improvunent  in  the  thermodynamic  ^Sdency  of 
heat  engines  which  Siemens  had  so  much  at  heart.  Just 
before  hu  death  he  was  again  at  work  upon  the  same  sub- 
ject, his  plan  being  to  use  gaseous  ftael  from  a  Siemens  pro- 
dueer  in  place  of  solid  fuel  beneath  the  boiler,  and  to  apply 
the  regenerative  principle  to  tmiler  ftimaces.   His  fiuUi  in 
■MBoas  ftael  led  him  to  anticipate  that  Its  use  would  in  time 
sapersede  thatof  solid  ooal  for  domestic  and  industrial  pur- 
poses, cheap  gas  being  supplied  ^ther  from  special  works 
or  direct  from  the  pit ;  and  among  his  last  inventions  was 
a  house  grate  to  bum  gas  along  with  ooke,  which  he  re- 
garded as  a  possible  cure  for  city  smoke. 

In  electricity  Siemens's  name  is  doeely  associated  with 
the  growth  of  land  and  sabmarine  telegraphs,  the  inven- 
tion and  develofRDcntof  the  dynamo,  and  the  t^tplioation 
of  el«etrici^to  lighting  and  to  lootnnoUon.  In  1990,  with 
his  broker  \  vomer,  .  he  uvented  the  earliest  form  of  what  is 
now  known  as  the  Siemens  armature ;  and  in  1867  he  com- 
municated a  paper  to  tiie  Boyal  Socie^  "  On  the  Conversion 
of  Dynamical  into  Electrical  Force  without  the  Aid  of  Per- 
■aaent  Magnetism,*'  in  which  ho  annoouoed  the  Invention 
hf  Werner  Slemcois  of  the  dynamo-eleetric  maehine,  an 
invention  whieh  was  also  reached  Independently  and 
almost  simultaneously  by  Wheatstone  and  by  S.  A.  Varley. 
The  Siemens-Alteneck  or  maltiple-ooil  armature  followed 
in  1873,  and  became  the  basis  of  the  modern  Siemens 
dynamo  as  developed,  with  great  labor,  by  the  firm  of  8m- 
mens  Brothers  themselves,  and  (with  later  modifications) 
by  Ediaon,  Hopkinson,  and  others.  While  engaged  in 
eoostntcting  a  traos-Atluitic  uble  for  the  Direct  United 
States  TtHma^  Company,  Siemens  designed  the  very 
original  and  ■ncceesftal  ship  "  Faraday,"  by  which  that  and 
other  cables  were  laid.  One  of  the  last  of  bis  works  was 
the  Portmflh  and  BashmillB  electric  tramway,  in  the  north 
of  Ireland,  opened  in  1883,  where  the  water  power  of  the 
river  Bash  drives  a  Siemens  dynamo,  from  which  the  electric 
energy  is  oonduetod  to  another  dynamo  serving  as  a  motor 
on  the  car.  In  the  Siemens  electric  fnmace  the  intensely 
hot  atmosphere  of  the  electric  arc  between  carbon  points  is 
employed  to  melt  refractory  metals.  Another  of  tbe  asea  to 
which  he  turned  electricity  was  to  employ  light  from  arc 
lamps  as  s  eabstitnto  for  sunlight  in  hastening  the  growth 
and  finctifleatioD  of  plants.  Among  his  miscellaneous  in- 
ventions wcm  the  dimrential  governor  already  alluded  to, 


and  a  highly  scientific  modification  of  it,  described  to  the 
Boyal  Society  In  1866 ;  a  water-meter  which  acts  on  the 
principle  of  counting  the  number  of  turns  made  by  a  amall 
reaction  turbine  throngh  which  the  supply  of  water  flows  ; 
an  electric  thermometer  and  pyrometer,  in  which  tempeia>- 
ture  is  determined  by  its  effect  on  the  electrical  oondne- 
tivity  of  metels ;  an  attraction  meter  for  determining  yerj 
alight  variations  In  the  Intensity  of  a  gravity;  and  the 
batiiometor,  by  which  he  applied  this  idea  to  the  problem  of 
finding  the  depth  of  the  sea  without  a  soanding^ine.  In  ft 
paper  read  before  the  Boyal  Sooie^  in  1882  "  On  the  Gcki* 
servation  of  Solar  Energy,"  he  snggested  a  boM  bnt  un- 
satisfactory theory  of  the  son's  heat,  in  which  he  sought  to 
trace  on  a  cosmic  scale  an  action  similar  to  that  of  the  re- 
generative fbmaee.  His  &me,  however,  does  not  rest  on 
bis  contributions  to  pare  science,  valuable  as  some  of  tfane 
were.  His  strength  lay  In  his  grasp  of  scientific  principles^ 
in  his  skill  to  perceive  where  and  how  they  coold  be  ap- 
plied to  practical  afikirs,  in  his  sealous  and  instant  pnrsnlfc 
of  thought  with  action,  and  in  the  indomitable  pernstenoe 
with  which  he.claug  to  any  basis  of  efibrt  that  seemed  tfr 
him  theoretically  soond. 

Siemens's  writings  constst  for  the  most  part  of  lectoies  and 
papers  acattered  through  the  aclentlflc  Journals  and  the  pobllob^ 
tlona  of  tbe  Royal  Society,  tbe  Instltotion  of  Civil  Engineers,  Of 
InsUtnte  of  Hcchanf cal  Englneen,  the  Iron  and  6teel  Inatitnte, 
the  British  Afsocl&tlon,  etc.  A  biography  by  Dr.  WiUlam  Pole  la 
now  (1B86)  In  preparation.  (j.  x.  k.) 

SIENA,  a  city  of  Italy,  and  one  of  the  most  ohar^ 
acteristio  of  Tosoany,  staada  (43"  19'  N.  lat,  11°  19^ 
E.  loD^.]  on  a  hill  near  the  mountainous  region  of 
Cfaianti,  the  Maremma,  and  Val  di  Obiana.  It  i» 
60  miles  by  rail  south  of  Horenoe  and  160  northwest 
of  Borne.  The  area  of  the  city  within  the  wallft 
is  about  2}  square  miles  and  its  population  in  1881 
was  25,204.  The  provinoe  of  Siraa,  oompririqg  about 
1467  square  miles,  with  37  oommunes,  and  a  total 
population  of  207,000,  by  the  polidoft]  redistribution 
of  1882  forms  a  single  electoral  college  and  retums  four 
members  to  parliament  The  diocese  of  Siena,  wh 
arohbishopric  dating  from  1459,  includes  18  dty  and 
95  rural  parishes  divided  into  12  vioariatee. 

The  city  possesses  a  anirersity,  founded  in  1203  and 
limited  to  the  &culties  of  law  and  medi-  p-u..  > 
oine.  Among  the  other  public  institutjons  gtitath^ 
the  following  are  the  more  important :  the 
town  library,  first  open  to  stndento  in  the  I7th  century  ; 
the  Archtvio,  a  record  office,  instituted  in  1858,  con- 
taining a  valuable  and  splendidly  arranged  collection 
of  documents  ;  the  Fine  Aits  Instjtutjon,  founded  in 
1816 ;  and  the  natural  history  museum  of  the  Royal 
Academy  of  the  FhysioeriUes,  inaugurated  in  the  same 
year.  There  are  also  many  flourishing  charities,  in- 
eluding  an  exoellent  hospital  and  a  school  for  the  deaf 
and  dumb. 

The  public  festivals  of  Siena  known  as  the  "^Ko 
delle  Contrade ' '  have  a  European  celebrity.  pestivaiK. 
They  are  held  in  the  public  square,  the 
curious  and  historic  I^azza  del  Cfamoo  (now  Piazsa  di 
Vittorio  Emanuele),  on  2d  July  and  16th  August  of 
each  year ;  they  date  from  the  Middle  Ages  and  were 
instituted  in  commemoration  of  victories  and  in  honor 
of  the  Virgin  Marv  (the  old  title  of  Siena,  as  shown 
by  seals  and  medals,  having  been  "Sena  vetus  (^vitan 
Virginia ' In  the  1 5th  and  16th  centuries  the  celebra- 
tions ooDsiBted  of  bull-fighte.  At  the  dose  of  the  16tlk 
century  these  were  replaced  races  with  mountel 
buffaloes,  and  since  1650  by  (ridden)  horses.  Siena  is 
divided  into  seventeen  contrade  (wards),  each  with  a 
distinct  appellation  and  a  cha[>el  and  fi^  of  its  own  ; 
and  eveiy  year  ten  of  these  contrade,  chosen  by  lot* 
send  each  one  horse  to  compete  for  the  prize  pMio  or 
banner.  The  aspect  of  Siena  during  these  meetings  ia 
very  characteristic,  and  the  whole  festivity  bears  a 
mediffival  stamp  in  harmony  with  Uie  architecture  and 
history  of  the  town. 

Among  the  noblest  fkvits  of  Sieneee  art  are  the  public 
buildings  adorning  the  city.   The  cathedral, 
one  of  the  finest  exam^es  of  It^ian  Gothic  '  CatbedraL 
architei^re,  was  begun  in  the  early  years  of 
the  13tb  century,  and  In  1317  its  walls  were  extended  to  the 
b^t^Btary  of  San  Olovanni ;  a  Airther  enlargement  WM 
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1>^aD  in  1339  bat  Derer  curled  oat,  and  a  few  rained 
mUU  and  archee  alone,  remain  to  ihow  the  magnifleenee  of 
the  nnoompleted  design..  Ttie  splendid  west  nt>nt,  of  tri- 
coapidal  form,  enriched  vitfa  a  multitade  of  colamas, 
■tatuei,  and  inlaid  marbles,  was  fluiahed  in  1380.  Space 


Plan  of  Siena. 


Caila  for  the  enameratlon  of  theart  treasures  of  the  interior, 
bat  oonapicaons  among  them  is  the  well-known  octagonal 
pulpit  by  Niccold  Pisano,  dating  from  about  1274.  The 
cathedral  pavement  is  almost  oniqne.  It  is  inlaid  with  de- 
signs in  color  and  black  and  white,  representing  Biblical 
and  legendaiT  snhjects,  and  is  snpposed  to  have  been  began 
by  Daccio  deila  Bnonins^rna.  Bat  the  finest  portions  be- 
neath the  domes,  with  scenes  the  history  of  Abraham, 
Hoses,  and  El^ah,  are  by  Domenioo  BeccaAimi  and  are 
executed  with  marvelloas  boldness  and  effect.  The  choir 
•talis  also  deserve  mention ;  the  older  ones  (remains  of  the 
original  choir)  are  in  tarria  work  ;  the  others,  dating  from 
the  16th  century,  are  carved  from  Riccio's  designs.  The 
PIccolomIni  Library,  adjoining  the  duomo,  was  foanded  by 
Cardinal  Francesco  Plocolomlnl-TodesdiiDl  (afterwuda 
Piua  III.)  in  bonor  of  his  ancle,  Has  II.  Here  are  Plntn- 
riochio's  famona  ftescos  of  scenes  fVom  the  life  of  the  latter 
pontiff  and  the  collection  of  choir  books  (supported  on 
•culptured  desks)  wil^  sj^endid  Ulominatlons  by  Sienese 
and  other  artists.  Theoharch(HrSanOi(ivanni,tbe  ancient 
baptistery,  beneath  the  eathedral  is  approached  an  outer 
flight  of  marble  steps  bnltt  tn  1461.  It  has  a  beantilhl  fa^e 
designed  by  Oiovanni  di  Hino  del  Pellicciaio  In  1382,  and  a 
marvellous  font  with  bas-relieft  by  Donatello,  Ohibertl, 
Olaoomo  della  Querela,  and  other  ISth-centnry  sculptors. 
The  other  chorches  are— the  Collegiata  di  Provensano,  a  vast 

bnilding  of  some  elegance,  designed  by  Schl- 
Chnrchea.     fordini   (1694) ;    Sant'   Agostino,   rebuilt  by 

Vanvitelli  in  1755,  oontainiag  a  crucifixion  and 
Saints  by  Peraglno,  a  Massacre  of  the  Inoooents  by  Mat- 
teo  di  Oiovanni.  the  Coming  of  the  Magi  by  Sodoma,  and 
a  St.  Antony  by  Spagnoletto  or  his  school;  the  beaatiful 
church  of  the  Serrites  (16th  oentary),  which  contains 
another  Massacre  of  the  Innocents  byMiUteo  di  Oiovanni 
and  other  good  examples  of  the  Sienese  school ;  San  Fran- 
cesco, designed  by  Agostino  and  Agnolo  about  1336,  and 
now  (1887),  being  restored,  which  onoe  possessed  many  flue 
paintings  by  Duoclo  Baoninsegna,  Lorenutti,  Sodoma,  and 


Beccafnmi,  bnt  some  of  these  perished  in  tlie  great  fire  of 
1655,  and  the  rest  were  removed  to  the  Institute  of  Fine 
Arts  after  1862  during  the  temporary  desecration  of  the 
church ;  San  Domenico,  a  fine  13th-oentary  building  with  s 
single  nave  and  transept  containing  Sodoma'e  splendid 
fresco  the  Swoon  of  St.  Catberioe,  the  Madonna  of 
Onido  da  Siena,  and  a  cmciflx  by  Sano  di  Pietn. 
This  church  crowns  the  Foutebranda  bill  above  the 
famous  fountain  of  that  name  immortalized  hj 
Dante,  and  in  a  steep  lane  below  stands  the  boose 
of  St.  CatlieTlne,  now  converted  into  a  church  and 
oratory,  and  maintained  at  the  expense  of  the  io> 
habitants  of  the  Contrada  dell'  Oca.  It  contains 
some  good  pictures  by  Pacchia  and  other  wwks  of 
art,  but  is  chiefly  visited  for  its  historic  intenst 
and  as  a  striking  memorial  i)S  the  chaneteristit 
pietr  of  the  Sienese. 

The  communal  palace  in  the  Piazza  del  Ghmpe 
was  begun  in  1288  and  finished  in  1309.  , 
It  is  built  of  brick,  is  a  fine  specimen  of  SSIPiSE? 
Pointed  Oothlc,  and  was  designed  by  ""^n** 
Agoetino  and  Agnolo.  The  light  and  elegant  tower 
(Torre  del  Mangia)  soaring  l^m  one  side  of  the 
palace  was  begun  In  1325,  and  the  chapel  standing 
at  its  foot,  raised  at  the  expense  of  the  Opera  dal 
Daomo  as  a  public  thank-iiflering  after  the  idagtw 
of  1348,  dates  from  1352.  This  grand  old  palace 
has  other  attractions  besides  the  b«iuty  of  its  archi- 
teotnre,  for  its  Interior  is  Uned  with  works  of  art 
The  atrium  hasaAresooby  Bartolodt  Frediandthe 
two  ground-flotnr  halla  contain  a  Coronation  of 
Virgin  by  Sano  di  Pietro  and  a  splendid  Besurrec- 
tion  by  Sodoma.  In  the  Sala  dei  Novo  or  della  Pace 
above  are  the  noble  allegorical  frescos  of  Ambrogie 
Lorensetti  representing  the  effbcts  of  Just  and  un- 
just government;  the  Sala  delle  Balestre  or  del 
Mappamondo  is  painted  by  Simose  di  Martino 
(Memmi)  and  others,  theCappella  della  Signoria 
l^deo  di  Bartolo,  and  the  Sala  del  Ooncistorio  bf 
Beccafnmi.  Anomer  hall  Is  now  being  prepared  In 
memory  of  Victor  Emmanuel  11^  and  its  Avseos 
and  decorations  are  to  be  entrusted  exclusivdy  to 
Sienese  artists.  The  former  hall  of  the  grand  eoao- 
cil,  built  in  1327,  was  converted  into  the  chief  the- 
atre of  Siena  by  Blocio  In  1660,  and,  after  being 
twice  bnrned,  was  rebailt  in  1753  fVom  Bibbiena's  de- 
signs. Another  Sienese  theatre,  the  fionl,  in  Fiam 
San  Pellegrino,  designed  by  A.  Doreri  and  erected  in 
1816,  althoQgh  modera,  has  an  historic  interest  as  the 
work  of  an  academy  dating  from  the  16th  century, 
called  the  Congrega  de'  Bossi,  that  played  an  impor- 
tant part  In  the  history  of  the  Italian  comic  stage. 
The  city  is  adorned  by  many,  other  noble  edifiees  both 
ptiblic  and  private,  of  which  we  will  mention 
the  following  palaces— the  Tolomei  (1205); 
Buonsignori,  formerly  Tegliacci,  an  elegant 
14th-century  constraction,  restored  in  1848;  Orottaselli, 
formerly  Peeci  and  anciently  the  residence  of  the  captain 
of  war,  recently  restored  in  its  original  style;  Sansedoni ; 
Harsilii ;  Piccolomini,  now  belonging  to  toe  Oovernment 
and  containing  the  state  archives ;  Piccolomini  delle 
Papesse,  like  the  other  Piccolomini  mansion,  designed  by 
Bernardo  Bossellino,  and  now  the  national  bank ;  the 
enotmons  block  of  the  Monte  de'  Paschi,  enlarged  and 
partly  rebuilt  in  the  original  style  between  1877  and  1681, 
and  including  the  old  Dogana  and  Spannoochi  palaces ;  the 
Lo^a  di  MercHuda  (l&th  century),  now  a  club ;  the  Loggia 
delFapa,  erected  hf  Plus  II. ;  and  other  fine  buildhigs. 
We  must  also  mention  the  two  celebrated  fountalna, 
Fonte  Gala  and  Fontebranda;  the  Fonte  Nuova,  near 
Porta  Ovile,  by  Oamalno  dl  Creaoentino  also  deserves 
notice,  'nuinn  to  all  these  arehitectnral  treasures,  the 
narrow  Sienese  streets  with  their  many  windings  and 
steep  ascents  are  tbll  of  plctaresqne  charm,  and,  tether 
with  the  collections  of  excellent  paintings,  foster  the  local 
pride  of  the  inhabitants  and  preserve  their  taste  and  feel- 
ing for  art. 

Hist&rj/. — ^The  on^m  of  Siena,  like  tliat  of  other 
Italian  cities,  is  lost  in  a  mist  of  legeadaiy  timdttion. 
It  was  probaoly  founded  by  the  Etruscans,  and  then 
falling  under  the  RcHnan  rale  became  a  ooloDy  tn  the 
mifn  of  AuffURtos,  or  a  little  eariier,  and  was  distin- 
guished by  the  name  of  Soma  Julia,  Few  memoriafa 
of  the  Roman  era  or  of  the  first  centuries  of  Christi- 
anity have  been  preserved,  uid  none  at  all  of  the 
interval  preceding  the  Lombard  period.  We  have 
docnmentaty  evidence  that  during  this  epoch,  in  the 
reign  of  Rotaris  (or  Botari),  there  was  a  bishop  of 
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SKem  mmed  Mouro.  Attempts  to  trace  earUer  biah- 
iq»  as  far  back  as  the  5th  century  have  yielded  only 
ngae  and  oontradiotoiy  reanlta.  Under  the  Lom- 
bardfl  the  civil  govemmeDt  was  in  the  hands  of  a 
gatttddo,  under  the  CaroUngiaos  of  a  count,  whoee 
authority,  by  slow  d^;ree8  and  a  course  of  events 
Bmilar  to  what  took  putoe  in  other  Italian  communes, 
gave  way  to  that  of  tne  bishop,  whose  power  in  turn 
mdually  dimimshed  and  was  suDeiseded  1^  that  of 
Uie  consulfl  and  the  commonwealth. 
We  have  written  evidence  of  the  consular  govem- 
,  ment  of  Siena  from  1125  to  1212;  the 
betv^  Domber  of  oonsuls  varied  from  three  to 
DoUauid  twelve.  'Hiis  government,  fimned  of 
gm^uomini  or  nobles,  did  not  remain  un- 
changed throughoat  the  whole  j>eriod,  but  was  gradu- 
ally nnoed  to  aooept  the  participation  of  the  popolani 
or  lower  dasses,  whose  efforts  to  rise  to  power  were 
owtinuoiu  and  determined.  Thus  in  1137  they  ob- 
tuned  a  third  part  of  the  government  by  the  recon- 
stitntion  of  the  general  council  with  100  nobles  and 
S(3  popolani.  In  1199  the  institution  of  a  foreign 
podeg^  gave  a  severe  blow  to  the  consular  magistracy, 
which  was  soon  extinguished;  and  in  1233  the  people 
agaio  rose  against  the  nobles  in  the  hope  of  ousting 
them  entirely  from  office.    The  attempt  was  not  com- 

Bsucoessful;  but  the  (Government  was  now 
divided  between  the  two  estates  by  the  crea- 
a  supreme  magistracy  of  twenty-four  ratisens, 
—twelve  nobles  and  twdve  popokim.  During  the 
role  of  the  nobles  and  the  mired  rule  of  nobles  and 
pop(Aini  the  commune  of  Siena  was  enlarged  by 
fortunate  acquisitions  of  neighboring  lands  and  by  the 
sidmiission  of  feudal  lords^  such  as  the  Scialenffhi, 
Aldobrandeschi,  Pannoochieschi,  Yisconti  di  Cam- 
piglia,  etc  Before  long  the  reciprocal  need  of  fresh 
territory  and  frontier  disputes,  especially  concerning 
Poggibonsi  uid  Montepulciano,  led  to  an  outbreak  of 
ho^ities  between  Florence  and  Siena.  Thereupon, 
10  spite  the  rival  republic,  the  Sienese  took  the 
Ghibe^ine  ude,  and  the  German  emperora,  beginning 
with  Frederick  Barbarossa,  rewarded  their  fidelity  l^ 
the  grant  of  various  pnTitegeB. 
During  the  12th  and  13tn  oenturies  there  were  con- 
tinned  diaturbaoces,  pettv  wars,  and  hasty 
reoonoiltations  between  Florence  and  Siena^ 
until  in  1254-55  a  more  binding  peace  and 
dlianoe  was  concluded.  But  this  treaty,  in  spite  of 
its  apparent  stability,  led  in  a  few  years  to  a  fiercer 
Etmggle  :  for  in  1258  the  Florentines  complained  that 
Siena  had  infringed  its  terms  by  giving  refuge  to  the 
Ghibellines  they  nad  expelled,  and  on  the  refusal  of 
the  Sienese  to  yield  to  these  just  remonstrances  both 
states  made  extensive  preparations  for  war.  Siena 
applied  to  Manfred,  obtained  from  him  a  strong  body 
of  Graman  horse,  under  the  command  of  Count 
Giordano,  uid  likewise  souf^ht  the  ud  of  its  Ghihel- 
line  allies.  Florence  etjuipped  a  powerful  dtizen 
anny,  of  which  the  orijeinal  registers  are  atiU  pre- 
Benei  in  the  volume  entitled  It  Ltbro  dt  Montaperti 
in  the  Elorence  archives.  This  army,  led  by  .the 
podestk  of  Florence  and  twelve  burgher  captains,  set 
forth  gayly  on  its  march  towards  the  enemy's  terri- 
tories in  the  middle  of  April,  1260,  and  during  its 
first  campaign,  ending  18th  Ma^,  won  an  inugnincant 
victory  at  Santa  Petronilla,  outside  the  walls  of  Siena. 
But  in  a  seoond  and  more  important  campaign,  in 
which  the  militia  of  the  other  Gnelf  towns  of  Tuscany 
took  part,  the  Florentines  wero  signally  defeated  at 
Montaperti  on  4th  September.  12G0.  This  defeat 
emshed  the  power  of  Florence  for  many  years,  re- 
dooed  the  city  to  desolation,  and  apparently  annihi- 
lated the  Florentine  Guelfs.  But  the  batde  of 
Benevento  ( 1 266)  and  the  establishment  of  the  dynasty 
Charies  of  Anion  on  the  Neapolitan  throne  put  an 
end  to  the  Ghihelline  predominance  in  Tuscanjr. 
OhibdliDe  Siena  soon  fislt  the  effects  of  the  change  m 
tbedeftatof  its  army  at  C(dledi  Taldelsa(m9) 


the  united  forces  of  the  Guelf  exiles,  Florentines,  and 
Frent^,  and  the  death  in  thtf  battle  of  her  powerful 
citizen  Provenzano  Salvani  [mentioned  by  Dante), 
who  had  been  the  leading  spirit  of  the  Gktvemment 
at  the  time  of  the  vietorr  of  Montaperti.  For  some 
time  Siena  remuned  faithful  to  the  Ghibelline  cause ; 
nevertheless  Guelf  and  democratic  sentiments  began 
to  make  head.  The  Ghibellines  were  on  several  oc- 
casions expelled  from  the  city,  and,  even  when  a  tem- 
porary reconciliation  of  the  two  parties  allowed  Uiera 
to  return,  they  failed  to  regain  their  formw  influenoe. 

Meanwhile  the  popular  party  acquired  increadnfi; 
power  in  the  state.  Exasperated  by  the 
tyranny  of  the  Salimbeni  and  other  patri- 
cian  families  allied  to  the  Ghibellines  it  party, 
decreed  in  1277  the  ezdumon  of  all  nobles 
from  the  supreme  magistracy  (consisting  since  1270 
of  thirty-six  instead  of  twenty-four  memberH),  and  in- 
sisted that  this  council  should  be  formed  solely  of 
Guelf  traders  and  men  of  the  middle  class.  This  con- 
stitution was  confirmed  in  1280  by  the  reduction  of 
the  supreme  magistracy  to  fifteen  members,  all  of  the 
humbler  classes,  and  was  definitively  sanctioned  in 
1285  (and  1287)  by  the  institution  of^  the  magistracy 
of  nine.  This  council  of  nine,  composed  coondl 
only  of  burghers,  carried  on  the  govern-  ofnioe^ 
ment  for  about  sevenfy  years,  and  its  rule . 
was  sagacaous  and  peaceful.  The  territories  of  die 
state  were  enlarged;  a  friendly  allianoe  was  main- 
tained with  Florence;  trade  flourished;  in  1321  the 
university  was  founded,  or  rather  revived,  by  the  in- 
troduction of  Bolognese  scholars  ;  the  prindpal  build- 
ings now  adorninjg  the  town  were  begun;  and  t^e 
charitable  institutions,  which  are  the  pnde  of  modem 
Siena,  increased  uid  prospered.  But  meanwhile  the 
exclusiveness  of  the  single  class  of  citizens  from  wb(ie» 
ranks  the  chief  magistrates  were  drawn  had  converted 
the  government  into  a  close  oligarchy  and  exdted  the 
hatred  of  every  other  class.  Nobles,  judges,  notaries,, 
and  populace  rose  in  frequent  revolt,  while  the  nine 
defended  their  state  (1295-1309)  b^  a  strong  body  of 
oitisen  militia  divided  into  terzten  (sections)  and  eon- 
track  (wards),  and  violendy  repressed  these  attempts. 
But  in  1355  the  arrival  of  Oharies  IV.  in  Siena  ^ve 
fresh  courage  to  the  malcontents,  who,  backed  by  the 
imp^al  authority,  overthrew  the  government  of  the 
nine  and  substituted  a  magistracy  of  twelve  drawn 
from  the  lowest  class.  These  new  rulers  were  to  some 
extent  under  the  influence  of  the  nobles  who  had  fo- 
mented the  rebellion,  but  the  latter  were  a«un  soon 
excluded  from  all  share  in  the  government  This  was 
the  beginning  of  a  determined  struggle  for  supremacy, 
carried  on  for  many  years,  between  the  different  classes 
of  dtizens,  locally  termed  ordini  or  monti^ — the  lower 
classes  striving  to  grasp  the  reins  of  government,  the 
higher  dasses  already  in  office  strinnj^  to  keep  all 
power  in  their  own  hands,  or  to  divide  it  in  proportioB 
to  the  relative  strength  of  each  monte.  As  this  strug- 
gle is  of  too  complex  a  nature  to  be  described  in  detail, 
we  must  limit  ourselves  to  a  summary  of  its  leading 
episodes. 

The  twelve  who  replaced  the  coundl  of  nine  (as 
these  had  previously  replaced  the  council  T,nig<rfrt,» 
of  the  nobles)  consisted — ^both  as  individu-  twelve^ 
als  and  as  a  party — of  ignorant,  incapable, 
turbulent  men,  who  oould  neither  rule  the  state  vritJb 
firmness  nor  confer  prosperitv  on  the  republic.  They 
speedily  broke  with  the  nobles,  for  whose  manoeuvres 
t^ey  had  at  first  been  useful  toob,  and  then  split  into 
two  factions,  one  siding  with  theTolomei,  the  other, 
the  more  restless  and  rudent,  with  the  Salimbeni  ana 
the  noveschi  (partisans  of  the  nine),  who,  having  still 
some  influence  in  the  city,  probably  fomented  these 
dissensions,  and,  as  we  shall  see  later  on,  skilfully 
availed  themselves  of  every  chance  Kkely  to  restore 
tbem  to  power.  In  1368  the  adversaries  of  tiie  twelve 
socoeeded  in  driving  them  by  foroe  from  the  pubUo 
palace,  and  substituting  a  government  of  thirteen^ — 
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ten  nobles  and  three  novesc/ii.  This  goveromeot 
luted  only  twenty-tvo  di^  lirom  2d  to  24th  Septem- 
ber,  and  was  easier  ciTeTtiiroed  by  the  domioatit  faction 
of  the  dodicim  [wrtiaaxiA  of  the  twelve),  aided  by  the 
Salimbeni  and  the  populace,  and  favored  by  the  em- 
peror Charles  IV.  The  nobles  were  worsted,  being 
driven  from  the  city  as  well  as  &um  power ;  bat  the 
aheolute  rule  of  the  twelve  was  brought  to  an  end,  and 
light  of  participation  in  the  govertiment  was  extended 
to  another  class  of  citizens.  For,  on  the  expulsion  of 
the  diirteen  from  the  palace,  aoonnal  d  124  pleb^ns 
<xeated  a  new  magistracsy  of  twelve  dffensori  (defend- 
ers), no  longer  drawn  exdnsively  from  the  (mer  of 
llie  twelve,  But  oomposed  of  five  of  the  popdo  mimito, 
or  lowest  populaoe  (now  first  admitted  to  the  govem- 
xnent],  four  of  the  twelve,  and  three  of  the  nine.  But 
It  was  of  short  duration,  for  the  dodicini  were  ill  satis- 
fied  with  their  share,  and  in  December  of  the  same 
year  (1368)  joined  with  the  popoh  miniito  in  an  at- 
tempt to  expel  the  three  noveaehi  from  the  palaoe. 
But  the  new  popular  order,  which  had  already  as- 
serted its  predominanoQ  in  the  council  of  the  riformor 
tarty  now  drove  out  the  dodicmi,  and  for  five  days  (1 1th 
to  16th  December)  kept  the  government  in  its  own 
lunda.  Then,  however,  moved  by  fear  of  the  emperor, 
who  kadiHUBed  thiotigh  Siena  two  months  before  on  his 
way  to  Home,  and  who  was  about  to  halt  there  on  his 
return,  it  tried  to  conoiUate  its  foea  by  creating  a  fresh 
council  of  150  rf/imnaton',  who  replaced 
JJJ^!^  the  twelve  defenders  by  a  new  supreme 
arsfteen.  magistracy  of  fifteen,  consisting  of  eight 
pifpokmi,  four  dodicini,  and  three  novexchi. 
^n^iled  respectively  "people  of  the  greater  number, 
**people-oi  the  middle  number,"  and  "people  of  tne 
lesB  number."  From  this  renewal  dates  the  formation 
of  the  new  order  of  monte  dei  rifmrmatori,  the  title 
faenoeforth  bestowed  on  all  citizens,  of  both  the  less 
and  the  greater  people,  who  had  reformed  the  govern- 
ment and  begun  to  participate  in  it  in  1368.  The  tur- 
iHileot  faction  of  the  twelve  and  the  Salimbeni,  bmng 
^antisfied  wiUi  these  ohangee,  speedily  rose  against 
"tbe  new  Gk)Temment.  This  time  they  were  actively 
■aided  by  Charles  IV.,  who,  having  returned  from 
Rome,  vent  his  militia,  commanded  1^  the  imperial 
vicar  JVfalatesta  da  Bimini,  to  attack  the  public  pal- 
«oe.  But  the  Sienese  people,  being  called  to  arms  by 
ifiiecuuncil  of  fifteen,  made  a  moet  determined  resist- 
snoe,  Touted  the  imperial  troops,  captured  the  stan- 
dard and  confined  the  emperor  in  the  Salimbeni  pal- 
ace. Thereupon  Charles  came  to  terms  with  the 
Oovemment,  granted  it  an  imperial  patent,  and  lefl 
«he  city,  conscKcd  fur  his  humiliation  by  the  gift  of  a 
lane  sum  of  money. 

In  spite  of  its  wide  basis  and  great  energy,  the  numte 
dei  ryormatori.  the  heart  of  the  new  Government, 
«oaU  not  satisntotorily  cope  with  the  attacks  of  ad- 
Tene  fecdons  and  treacherous  idlies.  So,  the  better 
Co  repressthem,  it  created  in  1869  aohief  of  the  police, 
irith  the  title  of  esecutore,  and  a  numerous  association 
of  popotoijt— the  company  or  ccuata  grande  of  the 
people — as  bulwarks  against  the  nobles,  who  had  been 
TBouled  frY)m  banishment,  and  whoj  though  fettered 
hy  strict  regulations,  were  now  eligible  for  offices  of 
4£e  state.  But  the  appetite  for  power  of  the  ''less 
people"  and  the  dregs  of  the  populaoe  was  whetted 
nther  than  satisfied  by  the  installation  of  the  riform- 
tiXcri  in  the  principal  posts  of  authority.  Among  the 
wool-carders — men  of  the  lowest  class,  dwelling  tn  the 
precipitous  lanes  about  the  Porte  Ovile — there  was  an 
wsooiation  styling  itself  the  "  oompany  of  the  worm. " 
During  the  lamine  of  1371  this  company  rose  in  re- 
Tolt,  sacked  the  houaes  of  the  rieh,  invaded  the  public 
palace,  drove  from  die  council  of  fifteen  the  four  mem- 
Ders  of  the  twdve  and  the  three  of  the  nine,  and  re- 
placed them  by  seven  tatterdemalions.  Then,  having 
withdrawn  to  its  own  quarter,  it  was  suddenly  at- 
tadced  by  the  infririated  citizens  {noveitM  and  do- 
Skim\  who  broke  into  houses  and  woriudiops  and  put 


numbers  of  the  inhabitants  to  the  sword  without  r 
gard  for  age  or  sex.  Thereupon  the  popular  mien 
avenged  these  misdeeds  by  many  summary  exeoutioiH 
in  the  piazza.  These  disorders  were  only  checked  by 
frfish  changes  in  the  council  of  fifteen.  It  was  now 
formed  of  twelve  of  the  greater  neople  and  three  no- 
vachi,  to  the  total  exclusion  of  the  dodidni,  who,  ni 
account  of  their  growing  turbulenoe,  were  likewise 
banished  from  the  <nty. 

Meanwhile  the  Government  had  also  to  contend  with 
difficulties  outside  the  walls.  The  neigh-  _ 
boring  lords  attacked  and  rayag;ed  the 
munidpal  territories  ;  grave  iiyunes  were 
infiioted  by  the  mercemuy  bands,  especially  by  the 
Bretons  and  Ghuoons.  The  rival  claims  to  the  Net- 
politan  kingdom  of  Carlo  di  Durauo  and  Louis  t£ 
Aqjou  caused  fresh  disturbances  in  Tuscany,  "nie 
Sienese  Government  conceived  hopes  of  gaining  ppe- 
session  of  the  city  of  Arezzo,  which  was  first  occupied 
by  Durazzo's  men,  and  then  bv  £nguerrand  de  Coocy 
for  Louis  of  A^jou ;  but  while  the  Sienese  were  nourish- 
ing dreams  of  conquest  the  French  general  unexpectedly 
sold  the  city  to  the  Florentines,  whose  negotiations 
had  been  conducted  with  marvellous  ability  and  de- 
spateh  (1384).  The  gathering  exasperation  of  the 
oieneee,  and  notably  of  the  middle  dass,  against  their 
rulers  was  broiwht  to  a  climax  by  this  cruel  disap- 
poinunent.  llieir  disoontent  had  been  gradually 
swelled  by  various  acts  of  home  and  foreign  po% 
during  the  sixteen  yeare*  rule  of  the  riformatori,  nor 
had  the  concesuons  granted  to  the  partisans  of  the 
twelve  and  the  latter's  recall  uid  renewed  eligibility  to 
office  availed  to  conciliate  them.  At  last  the  revolt 
broke  out  and  guned  the  upper  hand,  in  March,  1385. 
The  riformatori  were  ousted  from  power  and  expelled 
the  (nty,  and  the  trade  of  Siena  suflfered  no  little  in- 
jury by  the  exile  of  so  many  artisan  families.  Hm 
fifteen  were  replaced  by  a  new  supreme 
magistnu^  of  ten  priors,  chosen  in  the  *#"^*'!2 
following  proportions, — four  of  the  twelve,  ^looi 
four  of  the  nine,  and  two  of  the  people 
proper,  or  jpeople  of  the  greater  number,  but  to  the 
exclusion  or  all  who  had  shared  in  the  Mvemment  or 
sat  in  council  under  the  r^vrma^m.  Thus  began  a 
new  order  or  monte  dd  popolo,  composed  of  f^ilies 
of  the  same  class  as  the  n/ormotorh  but  having  had 
no  part  in  the  government  during  the  latter's  role. 
But,  though  now  admitted  to  power  through  the 
burgher  reaction,  as  a  conc^ion  to  democratic  ideas, 
and  to  cause  a  split  among  the  greater  people,  thcgr 
enjoyed  very  limited  privilegves.' 

In  1387  fresh  quarrels  with  Florence  on  the  sulgect 
of  Montepulciano  led  to  an  open  war,  that  gyy-^i^ 
was  further  aggravated  by  the  interference  tow^ 
in  Tuscan  affairs  of  the  ambitious  duke  of 
MiUu,  Gian  Qaleazzo  Visconti.  With  bim  the  Si- 
enese  oondnded  an  alliance  in  1389  and  ten  years  later 
accepted  his  suierainty  and  resigned  the  liberties  of 
their  state.  But  in  1402  the  death  of  Gian  Galeazn 
lightened  their  yoke.  In  that  vear  the  first  pl(^ 
against  the  Viscontian  rule,  hatehea  bythe  twelve  and 
the  Salimbeni  and  fomented  by  the  Florentines,  was 
violently  repressed,  and  caused  the  twelve  to  be  aguo 
driven  from  office ;  but  in  the  following  ^ear  a  speoid 
ha^a.  created  in  consequence  of  that  not,  aunullea 
the  ducal  suzerainty  and  restored  the  liberties  of 
Siena.  During  the  interval  the  supreme  magistrw^ 
had  assumed  a  more  popular  form.  By  the  partial  re- 
admission  of  the  ryhrmatori  and  exclusion  of  tiie 
twelve,  the  permanent  baiia  was  now  composed  of 
nine  piiors  (three  of  the  nine,  three  of  the  people,  and 
three  of  the  tiformaMri)  and  of  a  captain  of  the 
people  to  be  chosen  from  each  of  the  three  mmti  u 
turn.   On  lltfa  April  peace  was  made  with  the  Flor- 

1  The  followlngsre  theorcUnfor  montf  that  held  power  in  SieM 
tar  any  conuldenble  tlmo  geniiluonUaL  ftom  the  orlglo  of  tM 
repaUlo :  aoM;  Itom  about  i2SS ;  ttodtel,  ftom  1SS6 ;  rffimUkn, 
ftom  1868;  {lapwQ,  ftom  ISSS. 
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oitiiies  and  Siena  em'oyed  Beveral  years  of  tnnqoil 

But  toe  great  Westeiu  aohism  then  agitatine  the 
4^aimi^  Chiiatiaa  world  again  brooght  disturbance 
with  to  Siena.  In  oonseqnenoe  of  the  decisions 
^^omiM.  Qf  tjjQ  oonncil  of  Pisa,  Florence  and  Siena 
had  declared  against  Gregory  XII.  (1409) ;  Ladislaus 
of  Naples,  therefore,  as  a  supporter  of  the  pope, 
fldied  the  opportunity  to  make  inoursions  on  Sienese 
territory,  laying  it  waste  and  threatening  the  oity. 
Tbe  SioMse  maintMned  a  Tuorona  Tedstanoe  till  tne 
death  of  this  monarch  in  liU  freed  them  from  his 
tttadrs.  In  1431  a  fresh  war  ^th  Florenoe  broke  out, 
«aaaed  by  the  latter's  attempt  upon  Lnoca,  and  con- 
tinued in  oonseqnenoe  of  the  Florentines'  amaooe  with 
Tenioe  and  Pope  Eugenius  IV.,  and  that  of  the 
Sienese  with  the  duke  of  Milan  and  Sigismnnd,  king 
of  the  Romans.  This  monarch  halted  at  Siena  on  his 
way  to  Rome  to  be  erowned,  and  received  a  most 
prmoely  welcome.  In  1433  the  opposing  leagues 
signed  a  treaty  of  oeaoe,  and,  althon^n  it  was  disad- 
rantageous  to  the  sienese  and  temptations  to  break  it 
were  frec^nently  urged  upon  them,  they  &ithfully  ad- 
hered to  ite  terms.  Donng  this  period  of  comparative 
tranquilli^  Siena  was  honored  by  the  vi»t  of  Pope 
Eogniias  IT.  (1443)  and  by  tlutt  of  the  emperor 
Pnoerick  UC.,  who  came  there  to  receive  his  bride, 
Eleanor  of  Portugal,  from  the  hands  of  Bishop 
Mneaa  Sylvius  Piecolomini,  his  secretary  and  histo- 
rian (1452).  This  meeting  is  recorded  by  the  memo- 
rial oolumn  still  to  be  seen  ontnde  the  Gamollia  gate. 
In  1453  hostilities  against  Florenoe  were  again  re- 
sumed, on  aooount  of  the  invasions  and  ravages  of 
Sienese  territory  committed  by  Florentine  troops  in 
their  conflicts  with  Alphonso  of  Naples,  who  since 
1447  had  made  Tuscany  his  battle-ground.  Peace  was 
once  more  patched  up  with  Florence  in  1454.  Siena 
was  next  at  war  for  several  years  with  Aldobrandino 
Orsini,  count  of  Pitigliano,  and  with  Jaoopo  Piocinini, 
and  suffered  many  disasters  frona  tbe  treachery  of  its 
gmerahL  About  the  same  time  the  re{>nbUc  was  ex- 
posed to  still  graver  danger  by  the  conspiracy  of  some 
of  its  leading  citisens  to  s^e  the  reins  of  power  and 

£laoe  the  city  under  the  suzeruntv  of  Alphonso,  as  it 
ad  onoe  been  nnder  that  of  the  duke  of  Milan.  But 
(he  plot  came  to  light ;  its  chief  ringleaders  were  be- 
headed, and  many  others  sent  into  exile  (1456);  and 
the  death  of  Alphonso  at  last  ended  all  danger  frtim 
that  source.  During  those  critical  times  the  govern- 
ment of  ^e  state  was  strengthened  by  a  new  executive 
,  magistracy  caUed  the  baHa,  which  from 
SUSS^  1455  began  to  act  independently  of  the 
priors  or  oonsistory.  Until  then  it  had 
been  merely  a  provisional  committee  annexed  to  the 
latter.  Bat  henceforward  the  baha  had  supreme 
Jnriadiedon  in  all  affairs  of  the  state,  although  always, 
oown  to  the  fall  of  the  republic,  nominally  pre- 
serving  the  oharacter  of  a  magistracy  extraordinary. 
The  election  of  .^neas  Sylvius  Fiooolomini  to  the  papal 
chair  in  1458  caused  the  utmost  joy  to  the  Sienese; 
and  in  compliment  to  their  illustrious  fellow-citizen 
they  granted  the  reauest  of  the  nobles  and  readmitted 
them  to  a  share  in  tne  government.  But  this  conces- 
sion, grudgingly  made,  only  remained  in  force  for  afew 
years,  and  on  the  death  of  the  pope  (1464)  was  revoked 
altf^ther,  save  in  the  case  of  members  of  the  Piooo- 
lommi  house,  who  were  decreed  to  be  popolam  and 
wera  allowed  to  retain  all  their  privileges.  Meanwhile 
fresh  discords  were  brewing  among  plebfoana  at  the 
head  of  affiurs. 

The  oonapinoy  of  the  "Puui  in  1478  led  to  »  vax  in 
_  ,  which  Flnenoe  and  Milan  were  opposed  to 
Sfjgy.  J»op*  king  of  Naples,  and 

which  was  put  an  end  to  by  the  peace  of 
13th  March,  1480.  Thereupon  Alphonso,  duke  of 
Gahdma,  who  was  fighting  in  Tosoany  on  the  side  of 
hii  father  Ferdinand,  came  to  an  agreement  with 
ffiena  and,  in  the  same  way  as  his  grand£^ier  Al- 


phonso, tried  to  obtain  the  lordship  of  the  vaty  and 
the  reoidl  of  the  exiled  rebels  of  1456.  The  noveschi 
(to  whose  order  most  of  the  rebels  belonged)  favored 
his  pretensions,  but  the  riformatori  were  against 
him.  Many  of  the  people  sided  with  the  noveschi, 
rose  in  revolt  on  22d  June,  1480,  and,  aided  by 
the  duke's  soldiery,  reorganized  the  government  to 
their  own  advantage.  Dividing  the  power  between 
their  two  orders  of  the  nine  and  the  people,  they  ex- 
cluded the  r^oTOiaton'and  replaced  them  by  a  new  and 
heteroKOieous  ordw  styled  tlie  aggregati,  otnoposed 
of  noblee,  exiles  of  1456,  and  citiaens  of  other  orders 
who  had  never  before  been  in  office.  But  this  violent 
and  perilous  upset  of  the  internal  liberties  of  the 
republic  did  not  last  long.  A  decree  issued  by  tbe 
Neapolitan  kio^  (1482)  depriving  the  Sienese  of  oer< 
tain  territories  in  favor  of  Florence  entirely  alienated 
their  affections  frvm  that  monarch.  Meanwhile  the 
monte  of  the  nine,  the  chief  promoters  of  the  revolu- 
tion of  1480,  were  exposed  to  the  growing  hatred  and 
envy  of  their  former  ulieSj  the  monte  del  popolo,  who, 
conscious  of  their  superior  strength  and  numbers, 
now  sought  to  crush  (he  noveschi  and  rise  to  power  in 
their  stead.  This  change  of  affairs  was  accomplished 
bv  a  series  of  riots  between  7th  June,  1482,  and  20th 
Febmaiy,  1483.  The  monte  dd  po^olo  seised  the  lion's 
share  of  the  government ;  the  r^armatori  were  re- 
called, the  aggregati  abolished,  and  the  noMseAt  con- 
demned to  perpetual  banishment  from  the  government 
and  the  city.  But  "in  perpetuo"  was  an  empty  fima 
of  words  in  those  turbulent  Italian  repubUoB.  The 
noEeschiy  bein^  *'fat  burghers"  with  power^  con- 
nections, abilities,  and  traditions,  gained  increased 
strength  and  influence  in  exile ;  andfiye  years  later, 
on  22d  July,  1487,  they  returned  triumphantly  to 
Siena,  dispersed  the  few  adherents  of  the  popolo  who 
offered  resistance,  murdered  the  captain  of  the  people, 
reorganized  the  state,  and  placed  it  under  the  protec- 
tion of  ' the  Yir^n  Mary.  And,  their  own  predomi- 
nance being  assured  by  their  numeric^  strength  and 
influence,  they  accorded  equal  shares  of  power  to  the 
other  montC 

Among  the  returned  exiles  was  Pandolfo  Petruccu, 
chief  of  the  norescW  and  soon  to  be  at  the  p-ndoub 
head  of  the  Government  During  the  petmcoi. 
domination  of  this  mui  (who,  like  Lorenzo 
de'  Medici,  wassnmamed  "the  Magnificent")  Siena 
enjoyed  many  years  of  splendor  and  prosperity.  We 
use  the  term  domination"  rather  than  "signoiy" 
inasmuch  as,  strictly  speaking,  Petruoci  was  never 
lord  of  the  state,  and  lefl  its  established  form  of  gov- 
erament  intact;  but  he  exercised  despotic  authority 
in  virtue  of  his  strength  of  character  and  the  continued 
increase  of  his  personal  power.  He  based  his  for^ 
eign  policy  on  alliance  with  florenoe  and  France,  and 
directed  the  internal  affiuis  of  the  state  by  means  of 
the  council  (coUegio)  of  the  ioAa,  which,  although 
occasionally  reorganized  for  the  purpose  of  oontnliating 
rival  factions,  was  always  sulgect  to  his  will.  He  like- 
wise added  to  his  power  by  assuming  the  captainship 
of  the  oity  guard  (1495),  and  later  by  the  purchase 
from  the  impoverished  commune  of  several  outlying 
castles  (1507).  Nor  did  he  shrink  from  deeds  of  blood- 
shed and  revenge  ;  the  assassination  of  his  father-in- 
law,  Niccol6  Borgnesi  (1500),  is  an  indelible  blot  upon 
his  name.  He  successfully  withstood  alt  opposition 
within  the  state,  until  he  was  at  last  worsted  in  his 
struggle  with  Cesare  Borgia,  who  caused  his  expulsion 
from  Siena  in  1 502.  But  through  the  friendly  media- 
tion of  the  Florentines  and  the  Frrach  king  he  was  re- 
called from  baiuslument  on  29th  Haroh,  1503.  He 
maintuned  his  power  until  his  death  at  the  a^e  of 
sixty  on  2IstMay,  1512,  and  was  interred  with  prmoely 
ceremonials  at  the  public  expense.  The  predominance 
of  his  family  in  Stena  did  not  last  long  after  his  decease. 
Pandolfo  had  not  the  qualities  re9uired  to  found  a 
dynasty  suoh  as  that  of  the  Mo(Uol  He  lacked  tlie 
lofty  intellect  of  a  Conmo  or  a  Lorenso,  and  the  at- 
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mosphere  of  liherty-loviog  Siena  widi  its  ever-chang- 
iDR  notions  ms  in  no  way  soited  to  his  purpose,  ms 
eldest  son  Borgheae  Petraod,  was  incapable,  haughty, 
and  exoeedingly  corrupt ;  he  onlv  remained  uiree 
yeaiB  at  the  head  of  anairs  and  flea  ignominiously  in 
1515.  Through  the  favorof  Leo  X.  he  wassnooeeded 
by  his  cousin  Raffaello  Petruoci,  previously  governor 
01  St.  Angelo  and  afterwards  a  oarainal. 

This  Petrucd  was  a  bitter  enemy  to  Pandolfo's 
children.  He  caused  Borgheae  and  a  younger  boo 
named  Fabio  to  be  proclaimed  as  rebels,  while  a  third 
son,  Cardinal  Alpnonso,  was  strangled  by  order  of 
Leo  X.  in  1518.  He  was  a  tyrannical  ruler,  and  died 
suddenly^  in  1522.  In  the  following  year  Clement 
VIL  insisted  on  the  recall  of  Fabio  Petracoi :  bat  two 
yeaiB  later  a  fresh  popular  outbreak  drove  nim  firom 
Siena  forever.  The  <n^  then  placed  itaelf 
Under  ^  under  the  proteodon  of  we  emperor  Chariea 
orttom^  v.,  created  a  mi^istraoy  of  "  ten  oonserva- 
penr,  tors  of  the  liberties  of  the  state  "  (Decem- 
ber, 1524],  united  the  difl!erent  nionti  in 
one  named  the  **inonte  of  the  reigning  nobles,"  and 
rejoidng  to  be  rid  of  the  last  of  the  Petruooi,  dated 
their  paDlio  books,  a&  wutaurata  l&tirtate  year  L,  IX, 
and  BO  on. 

The  soiled  free  government  subject  to  the  empire 
lasted  for  twenty-seven  years  ;  and  the  desired  pro- 
tection of  Spain  weighed  more  and  more  heavily  until 
it  became  a  tyranny.  The  imperial  legates  and  the 
captains  of  the  Spanish  guard  in  Siena  anshed  both 
Oovemment  and  people  by  continual  extorUons  and 
by  undue  interference  with  the  Unctions  c^the  baHa. 
Charies  Y.  passed  through  Siena  in  1535,  and,  as  in 
all  the  other  cities  of  enslaved  Italy,  was  received  with 
the  greatest  pomp ;  but  he  left  neither  peace  nor 
libertv  behind  him.  From  1527  to  1545  the  city  was 
torn  by  fai^on  fights  and  violent  revolts  wtunst  the 
noMKAt^  and  was  the  scene  of  frequent  bloodshed. 
Hie  balia  was  reoonstituted  several  times  by  the  im- 
perial agents, — in  1530  by  Don  Lopez  di  Soria  and 
Alphonso  Piooolomini,  diuce  of  Amdfi,  in  1540  by 
Granvella  (or  Granvelle),  and  in  1548  by  Don  Dicwo 
di  Mendoza ;  but  government  was  carried  on  as  badly 
as  before,  and  there  was  int^eaaed  hatred  of  the 
^Mmish  rule.  When  in  1549  Don  Di^  annoanoed 
the  emperor's  j}nrpo6e  <^  erecUng  a  fortress  in  Siena 
to  keep  the  eitizeos  in  order,  the  ^neral  hatred  found 
vent  in  indignant  remonstrance.  The  historian  Or^ 
laodo  Matavoltt  and  other  special  enT<^  were  smt  to 
the  emperor  in  1550  with  a  petition  signed  by  more 
than  a^  thousand  dtizens  praying  him  to  spare  them 
so  terrible  a  danger :  but  their  mission  faued :  they 
returned  unheard.  Meanwhile  Don  Diego  had  laid 
the  foundation  of  the  citadd  and  was  carrying  on  the 
work  with  activity.  Thereupon  certain  Sienese  citi- 
sens  in  Rome,  headed  by  JEne&a  Hcoolomini  (a  kins- 
man of  Hus  IL ),  entered  into  ne^tiations  with  the 

Xts  of  the  French  king  and,  having  with  their  help 
^  Qted  men  and  money,  marched  on  Siena  and  forced 
thnr  wav  in  by  the  new  gate  (now  Porta  Bomana)  on 
26di  Jnlr,  1552.  The  towns^ple,  encouraged  and 
rwuforoed  by  this  lud  from  without,  at  onoe  rose  in 
reT(4t,  and  attacking  the  Spanish  troops,  disarmed 
them  and  drove  them  to  take  refuge  in  the  citadel 
(28th  Ji^y).  And  finally  by  an  agreement  with  Coumo 
de'  Mediei,  duke  of  Florence,  the  Spaniards  were 
sent  away  on  the  5th  August,  1552,  and  the  Sieneee 
took  possession  of  their  fortress. 

The  Gh>Temment  was  now  reconstituted  under  the 
ouitMt  be-  P'ot^ction  of  the  French  agents ;  the  balia 
tween  em-  WBS  abolished,  its  very  name  having  been 
Igna^ii  renderedodionsbythetyrannyof  Spam,  and 
1^1^  was  replaced  by  a  similar  magistracy  styled 
eapitani  ddpopolo  e  reggvmento.  Siena 
exnhed  in  her  reoorered  freedom :  but  her  sunshine  was 
Boondouded.  Pint,  the  enipeTorswraUi  was  stirred  by 
theinflneneeof  EVuoe  in  the  connselfl  of  the  republic ; 
then  Goumo,  who  was  no  less  jetdona  of  the  Fireneh, 


ooDoeived  the  design  of  anneung  Sinn  to  his  oin 
dominions.  The  first  hostilities  oi  the  impaiisl  ftim 
in  Val  di  Cbiana  (1552-^3)  did  little  damage ;  but 
when  Cosimo  took  the  field  with  an  ann^^  oommuided 
by  the  marquis  of  Marignano  the  ruin  oi^  Siena  wu  it 
hand.  On  26tb  January  Marignano  captured  the  fints 
of  Porta  CamoUia  (which  the  whole  population  (^Sieu, 
including  the  women,  had  helped  to  oonstruot)  and  in- 
vested the  city.  On  2d  August  of  the  same  year,  at 
Mardano  in  Val  di  Cbiana,  he  won  a  complete  rsdotj 
over  the  Sienese  and  French  troops  under  Fiero  StoMii, 
the  Florentine  exile  and  maishal  of  f^noe.  Mean- 
while Siena  waa  vigorously  besieged,  and  its  inhabitants, 
sacrificing  everything  for  thur  beloved  dtv,  maintained 
a  mcAl  heroio  defenoe.  A  glorious  reoord  of  their  sof- 
ferings  is  to  be  found  in  the  Diary  of  SosEioi,  tbe 
Sieneee  historian,  and  in  the  CommetUariet  of  Bluse 
de  Monluo,  the  French  representative  in  Siena.  Bat 
in  Aprif,  1555,  the  town  was  reduced  to  extremity  and 
was  niroed  to  capitulate  to  the  emperor  and  Uie  doka 
On  21st  April  the  Spanish  troops  entered  the  gates; 
thereupon  many  {Hitnots  abandoned  the  dty  and,  taking 
re^ge  at  Montalciuo,  muntained  there  a  shadowy  fonn 
of  republic  until  1559. 

Cosimo  I.  de'  Medici  being  granted  the  investitare 
of  the  Sienese  state  by  the  patent  of  Philip  ineoipoa- 
IL  of  Spain,  dated  3d  July,  1557,  took  uooor 
formal  possession  of  the  city  on  the  19th  of 
the  same  month.  A  lieutenant-^neral  was 
appointed  as  representative  of  his  authority ;  the  eona- 
oA  of  the  &aZla  was  reconstituted  with  twmity  membcn 
chosen  by  the  duke ;  the  eonsistoiy  and  the  genoal 
ooundl  were  left  in  existence  but  deprived  of  thdMM- 
litical  antonomv.  Thus  Siena  was  annexed  to  the  Fiof- 
entine  state  under  the  same  ruler  and  became  an  integral 
part  of  the  grand-duchy  of  Tuscany.  Nevertheless  it 
retained  a  separate  administration  for  more  than  twii 
oentaries,  until  the  general  reforms  of  the  graod-doke 
Pietro  Leopoldo,  the  French  domination,  and  finally 
the  restoration  swept  away  all  differences  between  the 
Sienese  and  Florentine  systems  of  government  In 
1859  Siena  was  the  first  Tuscan  city  that  voted  fw 
annexatjon  to  Hedmont  and  the  monarchy  of  Victtv 
Emmanuel  II.,  this  decision  (voted  ^th  June)  bang 
the  initial  step  towards  the  unity  of  Italy. 

Ut&rary  .Httfory.— Tbe  literary  history  of  Siena,  wbile 
reoordiag  no  gifts  to  t^e  world  equal  to  thoae  beqoeadied 
by  Florenoe,  and  without  the  power  and  originality  by 
whicOi  the  latter  beoame  the  eentre  of  Italian  onltore,  can 
nevertheleaa  boaat  of  some  illDBtrioos  namea.  Of  theae  a 
brief  sammary,  beginning  with  tiie  department  of  genenl 
literature  and  paaaing  on  to  history  and  science,  is  sntgoincd. 
&bwy  of  them  are  also  dealt  with  in  separate  aitielca,  t» 
whidi  the  yeader  ia  refbrred. 

As  early  as  tiie  13th  ceatury  the  vulgar  tongue  waa  already 
well  eetal>lishQd  at  Siena,  beinjc  used  in  public  TjiMiy 
docnments,  commercial  records,  and  private  uSm 
correspondence.  The  poeta  floaridiing  at  tiiat 
pc^od  were  Folcaccbiero,  Oeooo  Angioueri— a  humorist  of 
a  very  high  order— and  Bindo  Boniohl,  who  belonged  am 
to  the  following  century.  The  chief  glory  of  the  Uth  oea- 
tury  was  St.  Catherine  Benincasa.  The  year  of  her  death 
(1380)  waa  that  of  tbe  birOi  of  St  Benuudino  AlUaiesehi, 
a  popular  preacher  whoae  sermons  in  the  vulgar  toiwae  ve 
models  of  style  and  diction.  To  the  15th  centanr  belong* 
£neafl  Sylvius  Picoolomlni  (Pins  II.),  hamanivt  nirtorian, 
and  political  writer.  In  the  18th  oentary  we  find  snother 
Piooolwnini  (Alezand«r),  biahop  of  Patraa,  author  of  a  n- 
rions  dialogue,  i>eUa  Mia  Ortamaa  tUOe  Donme;  anotbar 
biahop,  Oaodio  Tolomef,  diplomatiBt,  poet,  and  philologia^ 
who  revived  the  nae  of  ancient  I^n  metrea ;  and  Iao 
Oontile,  a  writer  of  narrattvea,  plays,  and  poems.  Fross 
fiction  had  two  repreaeDtativee  in  this  ceotary,— Sdpiono 
^rgagli,  a  writer  of  some  merit,  and  Pietro  Fortini,  wboae 
prodnctiona  were  trivial  and  indecent  In  tiie  17th  oentary 
we  find  Ludovioo  Sergardi  (Qninto  Settano),  a  l^tinistand 
aatirieal  writer  of  mach  talent  and  culture ;  bnt  the  am 
orif^nal  and  brilliant  figure  in  Sienese  literature  la  thatoi 
Oirolamo  Oigli  (1660-1722),  anthor  of  the  Oaaettimt,  lA 
SornUiiM  di  Dm  PUoae,  It  VoeabolariQ  Oaterimaiu,  and  m 
DIaric  EedmiaMeo.  Aa  hnmorlat,  aoholar,  and  pfaQolaipw 
OigU  wotdd  take  a  high  place  in  Uie  literature  of  any  bad. 
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KiMKriiito  <q9Mition  to  all  bntpcrtsy— whether  religioiifl 
m  literary — e^oaed  him  to  mercileH  penecntion  (Vom  tiie 
JmitB  lod  the  Delia  Crtucan  Academy, 
Ib  the  doDudn  of  history  we  have  fint  the  old  Sieneae 
dirouieleB,  which  down  to  the  14th  centary  are 
BWorikoi.  M  oonftued  that  it  \»  almost  imponible  to  dis- 
entangle truth  from  Action  or  even  to  decide 
the  penoDallty  of  the  varknu  anthots.  Hiree  14fch  oentnry 
Amides,  attributed  to  Andrea  Dei,  Agnolo  di  Tnra,  called 
D  QrMBO,  and  Neri  di  Dooati,  are  pablished  la  Mnratori, 
Td.  XT.  To  the  I5th  century  beloaes  the  chronicle  of  Alle- 
ptMo  Alkgrettl,  alw)  In  Mnratori  (T<d.  xxiU.);  and  during 
the  UDC  period  flouriibed  SIgiBinondo  Tixlo  (a  priest  of 
Heea,  though  bom  at  OutigUone  Aietino),  whose  volami- 
MU  histoTT  written  in  Latin  and  nerer  printed  (now  among 
the  MSS.  of  the  Chigi  Library  in  Bome),  though  devoid  of 
Ittmiy  meriL  eontuiu  much  valuable  material.  T1i«  beat 
OcMie  hMorfans  belong  to  the  ISth  oentary.  Hey  are 
Orkodo  ICalavolti  (1615-1586),  a  man  of  noble  birth,  the 
nost  trustworthy  of  all ;  Antonio  Bellarmati ;  Aleosandro 
Bnpdni  di  Girolamo,  the  sympathetic  author  of  the  Diario 
M  aBtns  Awrrafltam;  ana  Qiugurta  Tommasi,  of  whose 
tedioM  history  ten  books,  down  to  1354,  have  been  published, 
the  rest  being  still  in  maooacript  Together  with  these  his- 
toriina  we  must  mention  the  learned  scholars  Oelso  Cittodiui 
{d.  1«7),  Ulberto  Benvoglienti  (d.  1733),  one  of  Mniatori's 
SDinmosdente,  and  Gio.  Antonio  Piod  (d.  1768),  author  ot 
Uitorica  of  midolfo  Petmeci  and  Uie  Usho^o  Siena. 
In  tiie  sune  category  may  be  classed  tiie  librarian  G.  F. 
Okrpellini  (d.  1872),  author  of  several  taioat^raphs  on  the 
•ri^  of  ffiena  and  the  constitution  of  the  republic,  and 
Seipione  Borgbesi  (d.  1877),  who  has  left  a  precious  store  of 
hish^cal,  biogtaphical,  and  bibliographical  studies  and 
dociuuents. 

b  theology  and  philosophy  the  most  distingaished  names 
fliiUiiUiLi  '^'^ — Semardino  Ochino  and  Lelio  and  Fauato 
^iSmL       Boccini  (16tb  oentory) ;  in  jurisprudence,  three 

Soeeini — Mariano  senior,  Bartolommeo,  and 
IhrtsBo  Junior  (16th  and  16th  oenturiea) ;  and  In  political 
ceooony,  Sallustlo  Bandinl  (1677-1760),  author  of  the  Dia- 
arm  mBs  JfarawM,  In  physical  science  the  names  most 
worthy  of  mention  are  those  of  the  botanist  Pier  Antonio 
Mattioll  (1501-1672),  of  Pirn  Maria  Qabrlelli  (164»-1706), 
tnuder  of  the  academy  of  the  Physiocritlcs,  and  of  the 
aaatomfst  Fholo  Mascagni  (d.  1885). 
Jrl— The  history  of  Sienese  art  is  a  &ir  and  luminoos 

record.  Lansi  happily  designates  Sienese  palnt- 
Faintm      ing  M  "Liete  scnola  fh»  lieto  popolo"  ("tiie 

blithe  school  of  a  blithe  people").  The  special 
(tenwteristics  of  its  mastoreare  freshness  of  color,  vivacity 
of  enotflsioD,  and  distinct  originality.  The  Sienese  school 
of  painting  owes  its  origin  to  the  influence  of  Byzantine 
ait;  but  it  improved  that  art,  impressed  It  with  a  special 
rtamp,  and  was  for  long  independent  of  all  other  infloenoes. 
Qxisequently  Sienese  art  seemed  almost  stationary  amid 
the  geneial  progress  and  development  of  the  other  Italian 
sdiools,  and  preserved  its  medinval  character  down  to  the 
end  (tf  the  15th  century.  When  the  florentine  Oiotesqnes 
and  their  few  followett  were  on  tbe  wane,  this  mystic 
moflse  school  stUI  showed  oontintwd  f^Uty  and  Improve* 
Bent  At  the  dose  of  the  15th  centary  the  mfluence  of  the 
Umbrian  and— to  a  slighter  degree— of  the  Florentine 
•dmols  hmn  to  penetrate  Into  Siaia.  followed  a  little  later 
by  that  or  the  LMnbard,  and  these  grafts  gave  fkeah  vigor 
to  the<4d  Steele  wtthoutdestroylng  itsspeclal  characteristics. 
Of  this  new  phase  of  Sienese  art  it  has  been  well  said  that 
Sodoma  was  its  Leonardo,  Baldaasare  Pemzzi  Its  Raphael, 
and  Beocafkuni  its  Mlchelangeio.  In  every  age  Siena  has 
^need  many  paf  nten  of  dUVBrent  degrees  of  merit  It  Is 
npoariUe  toSMutionaUiSOwe  win  only  dto  the  names  of 
tbe  sum  celebrated.  In  t^elSth  oentory  we  And  Quido  (da 
ffiena],  painter  of  the  well-known  Madonna  in  the  church 
«f  S.  Domenioo  in  Siena.  The  14th  centary  gives  us  Vgo- 
mw,  who  painted  tbe  Madonna  del  Tabemaoolo  in  Or  San 
Hiehele,  Florenoe;  Duccio  di  Buonlnsegna,  whose  chief 
«orfc  k  the  great  panel  of  the  high  altar  of  the  cathedral 
atSma;  Pteboand  Ambrogio  Lorenzetti,  Simone  dl  Har- 
tiao  {at  Menmi),  Lippo  Memml,  Andrea  di  Vanni  (painter 
aad  iMnaaii),  and  Taddio  di  Bartolo.  In  the  15tb  centary 
we  have  Sano  di  Ketro,  Oiovannl  di  Paolo,  Ste&no  di  Gio- 
naai  (II  Ssasetta),  and  Matteo  di  Oiowtnt  Bartolt,  whose 
nreral  paintings  of  the  massacre  of  the  Innocents  show  a 
Ine  sentiment  and  much  observation  of  reality.  The  16th 
natory  boasto  the  names  of  Guidoccio  Coesarelli,  Giacomo 
heehiarotto,  Olrolamo  del  Paochia,  Baldaasare  Peruzzl 
(14n~1537)t  who  was  excellent  In  many  branches  of  art  and 
(■pwialty  celebrated  for  bis  ftesoos  and  studies  in  perspeo- 
tiveaad  chiaroscuro;  Giovanni  Antonio  Baszl,  otherwise 
kwwn  as  fl  Sodoma  (1477-1549),  who,  bom  at  VeroelU  in 
nedmont  and  trained  at  Milan  in  tbe  school  of  Leonardo 
TolXXU^UOO 


da  Vinci,  came  to  Siena  in  1504  and  there  prodnoed  hi> 
finest  works;  Domenioo  Beccafumi,  otherwise  knoira  as 
Micharino  (1486-1550),  noted  for  the  Michdangelesqne 
daring  of  bis  designs;  and  Francesco  Vfuini. 

Side  by  side  with  these  painters  marches  a  notable  band 
of  sculptors  and  architects,  such  as  Lorenxo 
MaitanCarchiteotof  theOrvietocathedr^  (end  .^P*?^ 
of  13th  centary);  Qunalno  di  Creecentino; 
Tino  di  Camaino,  sculptor  of  the  monament  to 
Henry  VIL  in  the  Campo  Santo  of  Pisa;  Agostino  and  Ag- 
nolo,  who  in  1330  carved  the  fine  tomb  of  Bishop  Oaido 
IMati  in  the  cathedral  of  Arezzo ;  Xiando  di  Fietro  (14th 
centary),  architect,  entrusted  by  the  Sienese  commune  with 
the  proposed  enlargement  of  the  cathedral  (1338) ;  Giacomo 
della  Querela,  whose  lovely  fountain,  the  Fonto  Gala,  in  the 
Piazza  del  Campo  has  been  recently  restored  by  the  sculp* 
tor  Sarrooehl ;  Lorenzo  dl  Pietro  (H  Veoohietta),  a  papil  of 
Delia  Queroia  and  an  excdient  artist  in  marble  and  bitmce ; 
Francesco  dl  Giorgo  Martino  (1439-15(3),  painter,  sculptor^ 
military  engineer  and  writer  on  art ;  Giacomo  Cozzarelli 
(J5tb  century);  and  Lorenzo  Mariano,  snmamed  II  Marring 
(16th  eentnry).  (o.  pa.] 

SIERADZ,  a  town  of  Russian  Poland,  in  the  goT- 
emment  of  Kaliss  (Kalish),  situated  on  the  Warta, 
127  miles  soathwest  of  Warsaw.  It  is  one  of  the  old- 
est towns  of  Poland,  founded  prior  to  the  introduct»iHi 
of  Christianity,  and  was  formerly  known  as  Syra  or 
Syrax.  The  annals  mention  it  in  1139.  Severs!  mm» 
were  h^d  there  during  the  13th  to  15th  centuries,  and 
it  was  a  wealthy  town  until  nearly  destroyed  by  fire  in 
1447.  It  is  full  of  historical  interest  for  the  Poles. 
The  old  castle,  which  suffered  much  in  the  Swedish 
war,  was  destroyed  the  Germans  in  1800.  There 
are  two  churches  dating  fVom  the  12th  and  14th  oen- 
tunes.  Sieradz,  after  having  been  the  chief  town  of 
a  oom^f&fw,  has  now  no  importanoe.  Its  population 
was  15,040  in  1884. 

SIERRA  LEONE,  a  British  oolony  on  the  West 
Coast  of  Africa,  the  capital  of  which,  Freetown,  Ilea 
in  8"  29^  N.  Ut  and  13^  14'  W.  lonff.  It  consists  of 
Sierra  Leone  proper,  part  of  the  Qutah  oountiy  ta 
the  east-,  Tasso  Islana,  etc.,  in  the  Sierra  Leone  estu- 
ary, part  of  tbe  Bullom  country  to  the  north,  the  Los 
Islands  to  the  north  of  the  MelUoonry  (Mellacorde)  river, 
the  Banana  Islands  to  the  south  of  the  main  settle- 
ment, Sherbro  (Sherboro)  Island  and  part  of  theSher- 
bro  country,  the  Turner  peninsula,  W.  E.  Tucker's  terri- 
tory, aad  generally  all  the  seaboard  south  to  the  mouth 
of  the  Manoh  (Manna)  river,  which  is  now  recognized 
as  the  northern  boundary  of  Liberia.  The  British  ter- 
ritory and  protectorate  are  estimated  to  have  an  area  of 
about 3000  square  miles ;  and,  though  it  has  not  all  been 
formally  annexed,  the  whole  coast  region  from  the 
mouth  of  the  Scarcnee  in  8**  55'  N.  lat.  to  that  of  the 
Manoh  in  6"  55'  may  be  considered  as  British,  at  least 
to  the  exdusion  of  any  other  European  sovereignty. 

Sierra  Leone  proper  is  a  peninsiua  about  18  miles 
long  from  northwest  to  souUieast  by  about  12  broad. 
It  hes  between  the  Sierra  Leone  estuary  on  the  north 
and  Yawry  bay  on  the  sout^.  Lengthwise  it  is  trav- 
ersed by  a  range  of  high  hills  attaining  a  height  of  3000 
feet  in  the  Sugar  Loaf  and  nearly  as  much  in  Mount 
Horton  farther  south.  From  the  mainland  the  penin- 
sula is  phyncalty  separated  by  the  Banoe  or  ounce 
river  (properly  eetuaiy),  which  reonves  liie  Waterioo 
Creek  and  (Miher  small  sbeams.  Towards  1^  east  and 
southeast  the  peninsula  sinks  to  the  lerd  of  the  great 
alluvial  cone  which  extends  along  the  larger  portion 
of  this  district  of  the  African  coast  The  hills  seem 
to  conast  of  some  kind  of  igneous  rock  (populariy 
misnamed  granite)  and  of  beds  of  red  sandstone,  tM 
diuntegration  of  which  has  given  a  dark -colored  fxx- 
ruginons  soil  of  moderate  fertility.  The  "loft}[  green 
trees  "  which  clothed  the  *'  mountain  "  at  the  time  of 
its  discovery  (Cadamoeto)  have  for  the  most  part  been 
destroyed,  though  Su^ar  Loaf  is  still  timbered  to  the 
toi>  and  the  peninsula  is  verdant  with  abundant  vege- 
tation. The  Negroes  give  so  little  attention  to  agri- 
culture that  the  local  produce  would  not  feed  the 
population  for  three  months.   Among  the  Drodootions 
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of  the  peninsula  are  obh  ntita,  gio^r  (in  large  qnah- 
titiee],  malagetta  pepper,  castor-oiI,  maize,  cassava, ! 


*  I  ■  A  a 


M»p  of  Sfem  Lenw. 


gnnmd  nnts  and  (in  small  quantities)  cotton.  NaUre 
coffee  was  diaeoveied  in  Qoiah  .in  1796,  and  the  grav- 
ing ai  Liboian  coffee  and  cocoa  has  since  1880  been 
attempted  with  some  success. 

The  nin&n  ot  Sierra  Leone,  according  to  the  Colonial 
Hospital  observations  at  Freetown,  is  from  160  to  169  inches 
per  annum.  The  three  months  of  Jacaary,  Febmary,  and 
March  are  practically  Tainless ;  the  rains,  commencing  In 
April  or  Hay,  reach  thetr  maximum  in  JqIt,  Aagnst  and 
September,  and  rapidly  dimin  ish  in  October,  November  and 
Dabember.  It  sometimes  ralna  for  thirty  hours  on  end, 
but  generally  twelve  hoars  of  rain  are  followed  by  twenty- 
four,  thirty  or  more  hours  of  clear  aud  pleasant  weather.  At 
the  barracks  (150  feet  higher  than  the  hospital)  there  are 
abont  40  inches  more  rain,  and  at  Kissy,  3  milea  distant, 
some  18  or  20  inches  leas,  Theaannal  temaperature  indoors 
is  from  78°  to  86°.  The  highest  reading  for  1880  was  95<> 
and  the  lowest  6933°.  During  the  dry  season,  when  the 
climate  is  very  mnch  like  that  of  the  West  Indies,  there 
occur  terrible  tornadoes  and  long  periods  of  the  harmattan, 
— a  northeast  wind,  dry  and  desiccating,  and  carrying  with 
it  those  clouds  of  fine  dust  which  the  sailors  designate 
"  smokes."  The  dangers  of  the  climate  have  long  been 
exaggerated.  The  low  swampy  regions  are  like  Uioee  of 
other  tropical  countries,  and  Freetown,  being  badly  placed 
and  cuelesaly  kept,  is  too  often  a  hotbed  of  ma&rto  uid  fever ; 
but  the  higher  districtB  arp  not  the  "  white  man's  grave." 

According  to  the  oensns  of  1880,  the  popalation  of  the 
colony  was  as  follows :  peninsula  of  Sierra  Leone  with 
Brlt^h  Qolah,  63,662;  Isles  de  Los,  1371 ;  oecaplers  of  fkc- 
toriee  on  the  Sierra  Leone  river  paying  rent  to  Govern- 
ment, 52 ;  island  of  Tasso,  828 ;  British  Sherbro  (including 
Bonthe,  Mocolo, Mokate,  Bnnteh,  York  Island,  Yelbana,  Vic- 
toria,'ntsso,  Bendu  and  Jamaica),  4333,— total,  60,446.  But 
the  census  offioiala  deem  the  actiul  pi^ulation  to  be  much 
greater,  that  of  British  Sherbro.  fljr  exam|de,  being  pretty 
certainly  8000  or  9000.  Ethnographically  Sierra  Leone  is 
almost  "  an  epitome  of  Africa."  The  following  are  the 
more  important  races  that  can  be  distinctly  classified :  Man- 
dingos,1190;  Timmanehs,  7443;  JoloS^  189;  Baggas,  340: 
Mendis.  3088;  Sherbroa,  2882 ;  Oalllnaa,  697 ;  LimlMS,  493  ■ 
BoKU  (Sooeoos),  1470;  Fulahs,  225;  Lokkos,  1454;  Serra- 
knlis,  129 ;  Bulloms,  129 ;  Krumen,  610.  The  direct  de- 
scenduits  of  the  liberated  slaves  now  number  35,430.  The 
AkoB  or  people  of  Yonba  and  l^e  Eboee  from  the  eastern 
banks  of  the  Niger  an  most  easily  distingolshed.  The 
white  TBltdento  number  onlj  163,  alnuist  ennoely  a  floating 
population. 


Host  of  the  inhabitants  depend  apon  trade,  and  are  eol- 
looted  at  the  north  end  of  the  peninsula,  in  FaEETOvr 
(g.v.)and  the  neighboring  villages.  Freetown  bu 
a  good  supply  of  pure  water,  and  great  inwon- 
ments  in  sanitatiiui  have  reoeotly  been  eSedad. 
Among  the  vilh^es  In  the  peninsiua  may  be  men- 
tioned Eissy  (founded  in  1817)  the  seat  of  two  hos- 
pitals for  male  and  female  inonrahles,  Gloster  ( 1816), 
Bathurst  (1818),  Leopold  (1817),  Oiarlotte  (1816), 
Begent  (1812),  Leieesfcer  (1809). 

Aocording  to  t^e  census  retoms  nt  1880,  then 
were  in  Sierra  Leone  18,660  E{dac^ialians,  17,068 
Weeleyans  and  Methodists,  2717  of  I^y  Hnnting- 
don's  connection,  and  369  Boman  Catholics.  Since 
1861-62  tiiere  has  been  ao  independent  E[dBoopsI 
Native  Church ;  bnt  the  Church  KissionaTy  Sode^, 
which  in  1804  sent  out  the  flrat  missionaries  to  Siena 
Leone  aud  has  spent  about  £500,000  on  the  cohwy, 
still  maintains  certain  educative  agencies.  Fomak 
Bay  eollege,  built  by  the  Boole^  on  the  rite  of  Gto- 
enu  Turner^  estate  (II  miles  east  of  Freetown)  and 
opened  in  1828  with  six  pupils,  one  of  whom  ww 
Bishop  Crowther,  was  affiliated  in  1876  to  Doriuus 
nnlvereity,  and  has  a  high-class  enrricnlam.  Other 
institutions  are  the  grammar  school  (1846),  the  Wcs- 
l^ran  hh^  school  and  the  Annie  Walsh  Hemorii] 
Female  Institotion. 

With  the  exception  of  ginger,  most  of  the  prod- 
ucts are  brought  down  the  rivets  from  the  liitec> 
ior,  and  the  development  of  trade  has  been  grin- 
ooaly  hampered  by  Inter-tribal  wars  In  non-British 
territory.  A  considerable  &lling  off  is  observ- 
able in  those  articles  which  require  cultivation  or 
labor,  or  are  balky  in  transit.  Cola  nuts  hsTO 
steadily  increased  in  quantity,— that  part  of  the 
Limba  country  where  they  are  principally  grown 
being  in  comparative  peace.  The  snpply  of  Indis- 
rublwr  has  decreased,  partly  throng^  destmction 
of  the  trees,  partly  tluough  war  in  the  Tonnie 
oonntry.  Gum  copal  is  brought  from  the  northeni 
rivers.  The  Mendi  oonntry  sends  a  good  deal  of 
rice,  which  is  also  grown  largely  in  Sherbro.  The  totsl 
value  of  ail  the  exports  was  on  an  average  for 
£382,620,  and  fbr  1882-83  £413,148.  The  correspondmg 
figures  for  the  imports  were  £424,447  and  £429,273. 

The  following  tgatm  show  the  average  value  of  the  prin- 
eipal  exports  in  recent  yean: 
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The  most  northerly  territory  belonging  to  the  colony  ii 
the  little  group  of  the  Los  Islands  (Islas  de  los  Idolos),  about 
80  miles  north-northwest  of  Freetown  to  the  south  of  Ssn- 
gareah  Bsy.  l^mara  or  Futabar  to  the  west  and  Factory 
Island  to  the  east  "  inclose,  like  an  atoll,  an  inner  basin,  in 
the  centre  of  which  lies  the  much  smaller  Crawford  Isiuid." 
The  highest  point  is  a  knoll  some  450  feet  above  sea-level  in 
Tamara.  All  tiiese  islands  are  richly  clothed  with  palm 
trees  and  flowering  nndenrood.  Factory  Island  is  oocnided 
by  a  French  trading  settlement.  At  one  time  the  isUnds 
were  a  great  seat  of  the  slave-trade  and  about  1812-13  were 
garrisoned  by  British  troops  for  the  suppression  of  the 
traffic.   The  climate  was  then  Cmmd  to  be  exceedingly 

The  small  Island  of  Matakong,  2S  miles  southeast,  is  also 
British.  On  the  m^nland  tile  watershed  betweea  the 
Great  Scarcies  and  the  Mellicoury  (Mellacorto)  has  been 
adopted  as  the  boundary  between  the  French  and  English 
protectorates  or  annexation  areas.  The  Great  Scarcies  rim 
(Rio  doe  Caroeres)  appears  to  take  its  rise  In  the  lik[hhuids 
of  the  Futa-Jallott  not  &t  from  the  sources  of  the  Senegal, 
bnt  ite  upper  coarse  has  not  been  completely  explored.  K 
is  navi^le  for  boats  a  long  way  inland,  tbongh  the  ascent 
from  the  sea  is  interrupted  1^  rapids  a  short  distanee  above 
Kamlda,  an  important  Mohammedan  town.  Hie  Little 
Scareies  has  its  headwaters  to  the  northeast  of  Falabt,  a 
town  of  the  Snlima  country,  built  in  1768  and  visited  bj 
Lning  (1822),  Winwood  Reade  (1869),  and  Zweifel  and 
Moustier  (1879).  The  Bokelle  or  Mabil£  river,  which  fikU* 
into  the  Sierra  Leone  estuary,  Is  formed  hy  the  drainage  «f 
the  Eoianko  country.  On  a  creek  which  xeadus  the 
estuary  near  the  Bokelle  moutii  stands  (at  the  head  of  navi- 
gation) the  important  township  of  Fort  Lokko^  a  miMioa 


Digitized  by 


Google 


sietM 


61 


■Iriion  of  the  Cliarch  Htasionuy  Sooiety.  The  maritime 
cnuutoj  between  the  Scarolee  and  Siem  Leose  is  called 
ItathBalhm  (ue.,\ow  land);  the  tribe  of  the  nme  name 
hat  been  expelled  from  mach  of  its  territory  by  the  Saem 
(whose  couDtry  is  the  anexplored  ttaet  to  the  sDnth  of  11*' 
N.  lat.)  and  the  Timmanebs  (Timnis).  At  the  angle  of 
Tawiy  Bay  Ilea  the  month  of  the  SIbbi  or  Kates  river,  and 
aboat  10  milee  farther  south  is  the  common  ontflow  of  the 
Kamannka  and  the  BompA.  At  the  sonth  side  of  the  bay 
the  imall  closter  of  Plantain  Islands  corresponds  to  the 
Banana  Islands  on  the  north  off  Chpe  Shilling,  which  were 
ceded  to  the  British  in  1819  and  are  noted  for  their  bealth- 
iaees.  Bonthwaid  opens  the  broad  estaary  of  the  Sherbro 
(popularly  river),  which  Uee  between  the  island  of  Sherbro, 
annexed  in  1862,  and  the  territory  of  the  same  name.  The 
ertoary  reoeives  the  Ba^  from  the  Manoh-Bagm  coantry 
and  the  Jong  river,  whose  headstream,  the  Bampanna,  rises 
f&r  inland  in  the  same  coontry  as  the  Bokelle  and  has  a 
breadth  of  200  feet  at  Uayoeso.  From  the  sea  the  Jong  is 
navigable  for  steamers  to  Matonghbah  (or  Matnbah).  It  Is 
connected  by  the  Little  BOm  (Seek  with  the  Great  BtLm 
river,  which  passes  throagh  the  Mendi  oonntry  and 
descends  into  the  allnvial  seaboard  by  rapids  at  Motappan. 
The  Mm  loses  itself  in  a  curious  network  of  lagoons  and 
creeks  separated  from  the  ooean  by  the  long  low  tract  of 
Tnraer'i  peninsula.  The  upper  Kittam  joins  it  from  the 
east,  and  by  anottier  ereek  eommanicates  with  the  Nma 
or  QmbI  Lue  (20  miles  long),  which  in  its  torn  has  a  con- 
nection witii  the  Oallinas  river  (7**  8.  lat.}.  On  the  narrow 
strip  of  land  between  the  ocean  and  the  lake  lies  Lavanna, 
an  important  tmding  not.  where  a  short  line  of  railway 
has  been  Ud  down,  nr^lel  with  the  Oallinas  flows  the 
Hoab  or  Sulimah  river  (lUls  at  Whidaro),  at  the  mouth  of 
which  is  the  town  of  Sulimah ;  and  abont  10  miles  fhrther 
east  is  the  ICanoh  river.  The  coantries  inland  between  the 
Hanoh  and  the  Sulimah  axe  Obemua  or  Uaasaqnoi,  Soro, 
M'peni,  Barrie,  Cowrah,  etc 

AilsryL— Blwra  Leone  (in  tiie  original  Fortngoese  fi>nn 
Sierra  Leona)  was  known  to  its  naUve  inhabitants  as  Bom- 
arosg  or  the  Houutain,  and  received  the  cnrreut  designa- 
tioD  from  the  Fortogaese  discoverer  Piedro  de  Cintra  (1462) 
on  aeoount  of  the  lion-like  roaring  of  the  tfannder  on  ite 
bilt-tops.  An  En^ish  fort  was  hnilt  on  the  Sierra  Leone 
estuary  towards  the  close  of  the  17th  centnry,  bnt  was  soon 
afterwards  abandoned.  In  1786  Dr.  Smeathman  proposed 
hit  scheme  tar  founding  on  the  peninsula  a  colony  of  liber- 
nted  African  slaves;  and  in  17S7  Captain  ntompson,  hav- 
ing porehased  the  territory  from  Nalmbana  or  S^ing  Tom 
of  xbe  Timmanehe,  commenced  the  settlement  wiUi  400 
Negroes  and  60  Europeans.  Owing  mainly  to  the  otter 
shifUeanesB  of  the  settlers  and  partly  to  a  hostile  attack  by 
a  body  of  natives,  this  first  attempt  proved  a  complete 
fldlnre.  In  1701  Faloonbridge  collected  the  surviving  nigi- 
thras  and  laid  ont  a  new  settlement  (Granville's  Town) ; 
and  the  promoters  of  the  enterprlse^-Oranville  Sharp, 
WiUiam  Wilberforce,  William  Ludlam,  Sir  Richard  Carr 
Qlynn,  etc.,  hitherto  known  as  the  St.  Gteorge's  Bay  Com- 
pany—obtained a  charter  incorporating  them  as  the  Sierra 
Leone  Company  (31  Oeo.  III.  c.  55).  .In  1792  Clarkson  in- 
troduced into  the  colony  1200  Negroes  from  the  Bahamas 
and  Nova  Scotia.  Afzelius  the  botanist  and  Nordeoskjdid 
the  mineralogist  were  sent  out  to  explore  the  capabilities 
of  the  country ;  but  the  latter  soon  after  died  at  Port  Lokko 
( Port  Logo).  In  1704  the  settlement,  which  had  been  again 
timnsferred toI^eetown,was plnndered  bythe  French.  An 
attempt  to  found  a  similar  colony  on  Bulama  (mouth  of  the 
Rio  Grande)  was  a  complete  bilnre  (Dalrymple  and  Beaver). 
In  1800  the  company  was  allowed  to  make  laws  not  repag- 
oant  to  those  of  England,  but  In  1807  it  was  glad  to  transfer 
allita  rights  to  the  crown.  Sydney  Smith's  Jest  that  Sierra 
Leone  had  always  two  governors,  one  just  arrived  in  the 
colony  and  the  other  just  arrived  in  England,  is  but  a  slight 
exaggeration.  There  were  eight  changes  between  1808  and 
18S4,  and  as  many  between  1866  and  1^1.  The  names  of 
Zachary  Haeaulay,  Sir  Charlw  Macarthy,  Sir  Stephen  J. 
Hill,  Sir  Arthur  Kennedy,  Sir  Samuel  Rowe,  and  A.  E. 
Havelock  deserve  to  be  mentioned.  In  1825  General  Turner 
coDcInded  a  treaty  placing  Turner's  peninsula,  etc.,  under 
British  protection ;  bnt  efbct  was  not  given  to  it  till  1681. 
In  1875  the  moittha  of  the  Kates,  Kamaranka,  Bomp^  and 
Cock  bo  ro  were  annexed,  and  in  1683  the  seaboard  towards 
the  Liberian  frontier.  British  inflnence  has  hoen  peacefully 
advxociBg  Inland  under  Sir  Samuel  Bowe.  In  1866  Sierra 
LsoiM  was  Bide  flie  Mat  of  government  of  the  new  general 
government  of  the  British  settlements  on  the  West  Coast 
of  Africa  (eomprislng  Sierra  Ijeone,  Gambia,  the  Gold  Coast, 
and  Lagos,  each  of  which  was  to  have  a  legislative  council ) ; 
but  in  ^4  the  Gold  Ooast  and  lAgos  were  raised  to  a  sepa- 
late  government,  and  the  Gambia  alone  remains  attached 
to  Sierra  Leone. 


Besides  the  older  worliB  of  Faloonbridge  (1794),  Wlnterbottom 
(laos).  Walker  (1847).  Sbrewe  (lS47i,  Poole  (im),  see  the  various 
works  of  Robert  Clarke  (Stacto  <ff  the  Colony  ofSlara  Lame,  1868, 
etc.)  and  Dr.  Afrlcanus  B.  Horton  ( WeM  African  QnmMea  and 
Pamlei,  1868,  etc.) ;  A.  Henztes,  "  Explotatory  Expedition  to  the 
Hende  Country,''  In  Church  Mtu.  MelL,  1864 ;  A.  S.  C.  SIdthorpe. 
HM.^  aUrra  Lrone;  T.  R.  Qriffltb. "  Sierra  Leone.  Fast.  Preratt, 
and  Future,"  In  Proc.  Any.  Oot.  ItuL,  1881-82,  vol.  xiU.  s  "  Britiscbe 
Annexlonen  an  der  Slena-Lsone-KOste,"  In  PdermioM't  IBU^  un. 

(H.  A.  w.) 

SIET^IS,  EHUANxnEL  Joseph  (1748-1836),  one  of 
the  chief  political  thinkers  and  writers  of  the  period 
of  the  French  Revolntjon  aod  the  first  empire,  was 
bom  at  Fr^us  (Var)  on  3d  May,  1748.  He  was 
destined  for  the  church,  was  educated  hy  the  Jesuits, 
became  a  licentiate  of  the  canon  law,  and,  havinja;  early 
distinguished  himself  by  the  astuteness  and  originality 
of  his  ideas,  was  appointed  vicar-general  by  the  bishop 
of  Chartrea.  He  soared  the  political  fervor  of  the 
party  of  advanoe,  and  was  feariessly  logical  m  woric- 
ing  out  the  new  and  as  yet  indistinct  principles  of 
reform.  An  excellent  opportunity  was  provided  for 
the  incnlcstion  of  his  views  by  the  invitation  which 
Neeker  addressed  to  all  French  writers  to  publish  their 
opinions  upon  the  mode  of  convening  the  states-gen- 
eral. Sieyes  startled  his  countrymen  by  the  issue  of 
various  pamphlets  u]>on  the  political  situation,  and 
pu^icularly  by  his  daring  and  original  ^tuttise  upon  the 
Third  Estate,  with  its  three  famous  divisions  in  ques- 
tion and  answer :  1st,  What  is  the  Third  Estate  ?— 
Everything.  What  has  it  hitherto  been  in  the  politi- 
cal order? — Nothing.  What  does  it  demand? — ^To 
become  something.  He  attacked  unsparingly  the 
privileged  classes,  and  indeed  in  this  his  most  nmoiu 
wiHk  Iw  constructed,  single-'handed  and  at  once,  a  pro- 
gramme for  the  Revolution.  The  infiueuoe  <^  the 
book  and  of  its  author  soon  became  enormous,  and  in 
1789  the  Abb£  Sieyds  was  elected  by  the  city  of  Paris 
as  a  representative  to  the  states-general,  where  he  was 
the  first  to  propose  that  the  three  estat^  should  meet 
together  in  one  assembly.  On  the  regection  of  his  mo- 
tion he  boldly  suggested  the  formation  of  an  '*  assem- 
bly of  representatives  of  France  already  verified. "  He 
was  not,  however,  suooessfnl  as  a  speaker,  his  style 
being  obscure  and  his  matter  too  compressed  for  oral 
ezjireasion, — faults  which  disappeared  when  he  com- 
mitted his  thoughts  to  writing.  Yet  he  was  one  of  the 
leaders  of  the  assembly,  and  was  appointed  a  member 
of  the  committee  on  the  constitution.  His  puUished 
speech  in  opposition  to  the  power  of  absolute  veto  by 
toe  king  brought  him  still  further  into  nolioe.  But  he 
recognized  his  inaptitude  for  public  speaking,  and, 
although  even  Mirabeau  deohred  that  the  silence  of 
Sieyte  was  a  public  calami^,  he  stood  aside  while  his 
own  ideas  were  being  developed  amidst  violence  and 
riot  both  within  and  without  tne  constituent  and  after- 
wards the  legislative  assembly.  As  excess  followed 
upon  excess  in  the  wild  course  of  the  Bevolution, 
Sieyte  had  neither  the  courage  nor  the  power  to  quell 
the  riot.  In  danger  of  becoming  a  suspect,  and  fearful 
of  his  life,  he  emerged  from  obscurity  in  November, 
1793,  on  the  occasion  of  the  installation  of  Beason  in 
Notre  Dame.  Before  the  national  convention  he  de- 
nied his  faith,  atyuring  the  title  of  iniest^  professing 
that  his  only  worship  was  that  of  liberty  and  equality, 
and  his  only  religion  the  love  of  humanity  and  coun- 
try, and  oonduding  by  formally  renoun(ung  to  the 
state  the  commuted  pension  which  he  enjoyed  in  Uea 
of  his  former  benefice.  The  overthrow  of  the  Jacobins 
at  last  overcame  his  fears,  and  in  March,  1795,  he  is 
found  publicly  lauding  the  memory  of  those  guillotined 
Girondists  in  whose  defence  he,  two  years  before,  had 
never  once  lifted  his  voice. 

In  the  same  year  (1795)  the  ex-abb€  was  commis- 
misaioned  by  the  convention  to  The  Hague,  where  he 
successfully  concluded  an  offenuve  and  defensive  alli- 
ance between  the  United  Provinces  and  France.  With- 
out Sieyis  no  iraming  of  a  constitution  ooald  be 
attempted,  and  he  was  accordingly  appointed  mem- 
ber of^  a  comnusffion  to  draw  up  organic  laws,  theoon- 
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Btitotum  of  1793  hmvii^  been  finmd  nnworiuUe. 
When  die  oommusion  brought  forward  iia  fefxwt 
8i«yte  did  Dot  dissent ;  hat  he  proposed  to  tbe  eoii- 
ventioa  a  separate  scheme  of  his  own,  the  speoiaHy 
of  which  was  the  proviuon  for  the  appointmrat  of  a 
oonsdtnUoDal  jury  which  ahonid  be  charged  with  the 
duty  of  reriung  all  legisUtive  decrees  agunst  which 
the  cfaallcDge  was  brought  that  they  were  themselTes 
at  variance  with  the  constitution.  His  scheme  was, 
however,  rejected  in  favor  of  the  new  oonstitotion, 
and  from  Uiat  moment  he  became  its  secret  enemy.  He 
was  elected  one  of  the  first  directory  of  five,  but  he 
declined  the  honor.  In  1798  he  was  appointed  the 
plenipotentiary  of  France  to  Prussik,  where  he  was 
received  wiUi  great  honors  and  where  he  speedily  bttu 
to  1^  a^nst  the  Oovemment  he  represented.  He 
oommnntoated  his  views  to  Napoleon,  then  in  E^pt 
Meanwhile  (1799)  be  was  agam  elected  to  the  aireo- 
tory,  and,  his  plans  being  ripe,  he  accepted  office. 
Then  eame  the  coup  ditat  of  18th  Bmmaire  {9Ui  No- 
vember, 1799),  in  whidi  Sioyte  took  so  important  a 
wTtj  bat  in  which  he  was  OMoestionably  overborne 
the  genius  and  aadacity  of  Bonanarte.  The  pro- 
visional consulate  composed  of  Napoleon,  Sieyte,  and 
Duces,  lasted  bat  a  few  weeks.  Afler  a  little^  Siey^ 
is  a  count  of  the  empire  and  the  proprietor  of  Grosoe 

iSeine-et-Oise),  while  Napoleon  is  able  to  boost  of  how 
le  has  bribed  the  ez-abbd  out  of  bis  constitutional 
views.  Amid  the  pcditioal  changes  of  IVanoe,  Siey^ 
on  the  Beoond  return  of  the  Bourbons  fled  to  Brussels ; 
bat  after  the  revolution  of  1830  he  felt  it  safe  to  return 
to  I^s,  where  he  died  on  20th  Jane,  1836. 

SIGALON,  Xavikr  (1788-1837),  Rench  painter, 
bom  at  Usis  (G«d)  towards  the  close  of  1788,  was 
one  of  the  few  leaders  of  the  romantic  movement  who 
oared  for  treatment  of  form  rather  than  of  color.  The 
son  of  a  poor  rural  schoolmaster,  he  had  a  terrible 
ttm^gle  before  he  was  aUe  even  to  reach  Paris  and 
obtain  admission  to  Gn^rin's  studio.  But  the  learn- 
ing offered  there  did  not  respond  to  his  special  needs, 
and  he  tried  to  trun  himself  by  solitary  study  of  the 
Italian  masters  in  the  galleiy  of  the  Louvre.  The 
Toung  C^ourtesan  (Louvre),  which  he  exhibited  in 
1822,  at  once  attracted  attention  and  was  bought  for 
the  Luzemboarg.  The  painter,  however,  r^arded 
it  as  but  an  essay  in  practice  and  sought  to  measure 
himself  with  a  mightier  motive ;  this  he  did  in  his 
Loousta  (Ntmes),  1824,  and  again  in  AthaUkh's  Mas- 
sacre (Nantes),  1827.  Both  these  works  showed  in- 
eontestable  power;  but  the  vision  of  St.  J^me 
(Louvre)j  which  appeared  at  the  salon  of  1831,  to- 
other with  the  Crucifixion  (Issengeauz),  was  by  &r 
the  most  individual  of  all  his  achievements,  and  that 
year  he  received  the  cross  of  the  Legion  of  Honor. 
The  terrors  and  force  of  his  pencil  were  not,  however, 
rendered  attractive  by  any  charm  of  color;  his  paint- 
ings remained  unpurchased,  and  Sigalon  found  him- 
self forced  to  get  an  humble  living  at  times  by  painting 
pcntraits,  when  Thiers,  then  minister  of  the  interior, 
recalled  him  to  Paris,  and  intrusted  him  with  the  task 
of  copying  the  Sistine  fresco  of  the  Last  Judgment 
for  a  ull  m  the  Palaoe  of  die  "Pine  AxtM.  On  the  ex- 
hibition, in  the  Baths  INodedsn  at  Borne,  of  Sig- 
•lon's  ginntio  task,  in  which  he  had  been  uded  by 
bis  pupi^  Numa  Boucoiran,  the  artist  was  visited  in 
state  by  Gr^i^  XVL  Bat  Sigalon  was  not  destined 
long  to  eigoy  his  tardy  boncns  and  the  comparative 
ease  prooured  by  asmall Government  pennon ;  return- 
ing to  Rome  to  copy  some  pendants  in  the  Sistine,  he 
died  there  of  cholera  on  the  9th  August,  ]  837. 

See  Jalios  Meyer,  O^tck,  d.  franmnaAen  fuiuf ;  Villot, 
OA^^^^m*,  iMun;  C  Blaac,  HUMre  det  Ptintna,  Beote 

SIGHTS.  A  sight  for  shooting  may  be  defined  as  an 
^paratus  for  determining  the  point  of  impact  of  a 
pr^eodle ;  in  popular  tangaage,  fbr  "uming,"  or 

liqnng,"  In  its  simplest  form  it  is  scUoely  recog- 


ninUe  as  a  nAt  When  tA  expert  cricketer  throws 
the  ball  stzaignt  to  the  wieket,  the  eye  and  tbe  hand 
assume  that  relative  pontion  whidi  experience  lus 
tanght  to  be  ooriec^  and  Uie  eye  may  be  said  to  Uy 
the  nand  on  tbe  wi^et  by  means  of  tite  intervening 
muscles,  whidi  Uierc&re  oonstitute  the  sight.  The 
next  step  towaids  aoonnMry  is  mm  in  the  ordinary 
shotrgnn,  where  the  eye  is  placed  over  and  behind  the 
centre  of  the  Iveech,  and  sees  that  a  bead  plaoed  above 
the  centre  of  the  muzzle  is  in  a  direct  hne  with  the 
desired  jpoint  of  impact.  If  we  add  a  notch  at  the 
centre  of  the  Ineechj  to  fix  the  eye  more  aocnrat^^, 
we  shall  have  die  hmd-nght,  the  foreHsight,  and  the 
ol^ect  brought  into  line  when  the  gun  is  correctly 
lud. 

_  This  wookl  orastitote  a  perfect  direct  medianioat 
ri^t,  if  we  oould  assume  (1 )  that  the  projectile  was 
not  sntgect  to  ^vity  ;  (2)  that  it  had  no  tendew^  to 
deviate  if  pasring  through  a  calm  atmosphere;  (3) 
that  the  olgect  aimed  at  was  stationaiT ;  (4)  that*  the 
weapon  disohai^ed  was  stadonaiy ;  (5)  uut.  the  at- 
mosphere was  atilL 

( 1 )  The  first  condition  is  never  realised :  the  projec- 
tile begins  to  drop  towards  the  earth  the  moment  it 
leaves  the  ^n,  and  therefore  to  make  it  strike  at  a 

S'ven  level  its  first  direction  must  be  above  this  level 
ence  the  hind^sight  must  be  raised  to  make  the 
necessary  correction,  and  the  angle  between  the  axis 
of  the  piece  and  the  straight  line  connecting  the  ele- 
vated hind-«ight  with  the  fore-sight  an  object  is  called 
the  **an|^e  of  elevation."  Sujipoaing  the  projectile 
to  moTo  m  eodio  and  to  drop  simply  under  toe  action 
of  gravity,  the  calculation  of  tbe  amount  of  eleTati<Hi  to 
be  given  for  any  range  at  any  velocity  would  be  eaaly 
made,  but  the  resistance  of  toe  ur  renders  the  proWem 
an  exceedingly  complicated  and  difficult  one  (see  GuH- 
mert),  and  odIv  approximate  solutions  have  as  yet  been 
discovered.  Next^supposing  tbehind-ught  to  becor- 
reedy  elevated,  it  is  evidently  necessary  to  keep  it  up- 
right:  deviation  to  the  right  will  cause  thej)rojectile 
to  strike  to  the  right  of  the  object  and  deviation  to  the 
left  to  strike  to  the  lefl  of  iu  The  amount  of  error  is 
ffna  by  the  equation 

d  =  r  tan  *  tan  r, 

when  error  in  dirertion,  r  >=  range, angle  made 
by  plane  of  elevation  with  the  perpendicular,  and  t  s 
an^e  of  elevation.  The  rifleman  snonld  studV  to  keep 
the  hind-sight  as  upright  as  pmsible,  and  indeed  little 
error  is  likely  to  occur  with  a  good  shot  firom  this  cause. 
But  tbe  case  is  veiy  different  with  a  gun  mounted  on 
an  uneven  or  moving  platform,  and  many  devices  have 
been  resorted  to  for  automatically  overooming  the  dif- 
ficulty. They  all,  however,  belong  to  eitJier  we  spirit- 
level  or  the  piendulum  type. 

(2)  Secondly,  the  projectile  deviates  of  its  own 
accord  from  the  vertical  plane.  If  it  is  unrifled,  its 
im|>fflrfeotions  of  manufacture  cause  errors  which  may 
be  in  any  direction,  and  which,  thoeforo,  cannot  be 
compensated  by  any  method  of  nghting.  If  it  is 
rifled,  the  spin  given  to  it  renders  these  imperfeotioas 
of  little  oonsequence,  but  on  the  other  hand,  confos  a 
constant  tendency  to  deviation.  If  we  lay  a  gun  on 
the  face  of  a  cloi»,  and  the  rifling  causes  a  point  on  the 
surface  of  the  shot  to  turn  in  the  same  direction  as  the 
hands,  the  shot  will  deviate  to  the  right,  oontoariwise 
to  tiie  lefi.  The  cause  and  extent  of  this  motion  have 
never  been  thoroughly  worked  out.  It  appears  to  arise 
from  the  circumstanoe  that  the  axis  round  which  tbe 
shot  rotates  points  always  above  the  trajectory,  since 
the  principle  of  least  resistance  causes  the  direction  of 
the  axis  to  follow  tardily  tJie  ever-changing  carve; 
hence  die  pressure  of  the  air,  whi<^  of  course  acts  in 
the  direcdtm  of  the  trajectory,  is  greater  on  the  lower 
than  on  the  upper  snnhoe  and  the  uneqaal  fiiofSon 
thereby  set  ap  causes  the  shot,  as  it  were^  to  roll  ode- 
ways  ;  hero  also  the  principle  of  least  resi stance  tnrm 
the  axis  slight^  out  m  the  vertical  plane  of  fin  towards 
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the  actual  direction  of  the  prcyectile.  The  patli  is 
donUy  ourred, — ^first  downnrards  by  gravity ;  secondly, 
ndewa^  by  the  rotation ;  the  latter  curve,  seen  in 
plio,  la  nearly  a  parabola.  In  order  to  correct  this 
tendency  of  rifled  projectiles  to  shoot  round  the 
corner,  as  it  may  be  said,  the  hind-sieht  is  inclined 
at  an  angle  with  the  vertical,  so  that  tbe  more  it  is 
nised  to  nve  elevation  the  greater  becomes  the  oor- 
recUon,  whioh  aaBumes  the  form  of  a  cnrve  not  veiy 
dadmiar  to  that  due  to  rotation.  The  amonnt  or 
error  is  pracUcally  determined  on  the  firing  gnmnd, 
and  the  proper  angle  for  the  sight  is  given  by  the 
fismnla 

ten«=i— 

r  flint 

(3)  Everyone  who  shoots  birds  on  the  wing  is  ao- 
fluinted  wiUi  the  difficulties  appertaining  to  the  non- 
nlfilment  of  the  third  condition.  The  expert  game-shot 
urns  ahead  of  the  olyect  more  or  leas,  according  to  his 
judgment  of  the  relative  velocities  of  the  prc^jectile  and 
the  target  and  of  the  distance  of  the  latter.  Practice 
makes  this  comparatively  easy  at  the  short  ranges  of 
ordinary  sport :  but  in  the  case  of  a  heavy  fort  gun  firing 
at  a  vessel  under  AiU  steam  3000  yards  off,  it  becomes 
evident  that  considerable  allowance  must  be  made. 
Put  the  mean  horizontal  velocity  of  the  shot  over  a 
3000  yards  range  at  1000  foot-seoonds,  the  .time  of 
flight  will  be  9  seconds ;  if  the  ship  is  running  past  at 
the  rate  of  20  foot-seconds  it  will  have  traversed  180 
feet  daring  the  shot's  flight,  and  it  will  be  neoessaiy  to 
direct  thegnn  so  much  ahead  of  the  deared  point  of 
impact  The  angle  of  divergence  in  the  ease  Just jgiven 
18  tan~^X)2;  ancL  supposing  the  horisontal  vdocity  of 
the  Drqjeotile  to  be  constant  throughout  its  flight,  this 
angle  mnild  be  oorreot  for  a  ship  running  at  a  speed  of 
20  foot-seoonds  whatever  the  range. 

(4)  The  fonrth  condition  is  rarely  met  with  except 
on  board  ship,  and  it  is  evident  that  it  obeys  the  same 
laws  and  is  sulgect  to  the  same  kind  of  correction  as 
the  third.  The  correcting  angle,  however,  is  here 
given  by  the  ship's  speed  acro^  the  line  of  fire  and  the 
starting  velodty  of  tne  projectile. 

(5)  The  fifth  source  of  error  differs  from  the  others 
in  hang  variable  and  uncontrollable.  A  gust  of  wind 
may  spoil  the  best  shot ;  and,  though  it  is  possible  in 
practice  to  allow  for  devlaUon  due  to  a  steady  Inreeze, 
yet  the  force  and  even  the  direction  of  the  moving  air 

00  firegaently  at  different  parts  of  the  tr^ectory 
that  it  has  hitherto  been  fonnd  impossible  to  devise 
any  satisfactory  correction  beyond  that  obtainable  from 
knowledge  of  the  pmnt  of  impact  of  a  previous  shot^ 
The  effect  of  wind  on  direction  may  be  caloulated  from 
Uie  formula 

where  D=  deflection  in  feet,  W  =  velocity  of  wind  in 
feet  per  seoond,  t  =•  time  of  flight  in  seoonds,  ^  —  angle 
brtween  direction  of  wind  and  line  of  fire,  A  =  area  of 
toogitodiiial  section  of  shot  in  square  feett«) "  w«ght 
of  diot  in  pounds,  ^ssfinoe  of  gravity.  This  formnk 
inromoo  that  the  wind  steadily  carries  the  shot  dde- 
wa^  wi^ont  changing  the  parallelism  of  its  axis,  an 
asBumptaon  not  greatly  in  error  with  heavy  projectiles 
having  the  centre  of  gravity  nearly  coincident  with 
the  centra  of  figure.  The  effect  of  wind  on  range 
may  be  arrived  at  by  adding  or  subtracting  the  velocity 
of  the  ur,  resolved  in  the  direction  of  the  ol^ect,  to 
or  from  the  horisontal  velocity  of  the  prqjeotile  and 
calculating  by  the  tables  (see  Qunnery)  the  loss  or 
gun  due  to  the  increased  or  diminished  resistance. 

The  aocompanylng  diagrams  (FIbb.  1, 2)  represent  what  are 
edlfld  "  speea.«ights "  in  the  royal  navy  as  applied  to  a  4- 
inch  broech'loading  gan.  The  gnu  is  shown  elflvated  at  8° 
for  a  laiue  of  4600  yards.  The  hind  or  "  tangent "  sight  is 
■loped  wlewaya  at  an  angle  of  1°90'  to  correct  the  constant 
tendeDcy  of  the  pn^eetile  to  deviate  to  the  right.  The  sight 
Is  i^aed  in  the  socket  till  the  lowest  visible  gradnaUon  on 


the  bar  reads  the  reqaired  range  on  the  iaoe  towards  the 
breeoh  and  the  elevation  in  decrees  oo  the  &ee  towards  the 
mnnle.  A  cromhead  oarrles  a  leal  which  la  teavoned  to 
the  right  or  lefl;  by  a  donble-threaded  icrew ;  this  leaf  la 
provided  wiUi  a  fine  wire  stniDg  horiiontaUy  between  two 


'Hlnd-«fght  PoFMlght 


aprights;  hence  this  form  of  s^ht  la  sometimes  known  as 
the  H  Bight  The  orooshead  is  graduated  with  two  scales, 
one  on  the  muzsle-faoe  reading  minates  of  deflection  for 
giving  any  dedred  correotltni  ms  wind  or  uneven  platform. 


Fig.  2.— Speed-dghts  used  In  the  BritiBh  navr. 

the  other  on  the  breech-face  for  allowing  for  the  speed  of 
the  enemy  in  knots  across  the  line  of  fire.  The  fore-sight 
is  fixed  in  the  gun,  and  cannot  be  raised  or  lowered.  It  has 
a  CTOssbead  provided  with  a  traversing  leaf,  which  carries  a 
round  bead  on  a  thin  support.  The  cnsshead  is  graduated  to 
allow  for  the  speed  of  the  firing  venel  across  the  line  of  fire. 
In  practice  the  gunner  makea  ul  these  adjustments  as  nearly 
as  be  can  Judge,  then  takes  up  his  posioon  about  4  feet  be- 
hind the  breech  of  the  gnn,  holding  the  firing  bnyard 
taot;  whw  the  olgect  and  the  bead  of  the  fore-sight  appear 
to  be  on  the  oentoe  mT  the  wire  across  the  H  of  the  hind- 
sight he  flies. 

The  forms  of  rights  preferred  V  ex^jerta  for  aocnrate 
laying  are  extremely  varied;  and  nothing  but  practice 
can  determine  the  most  suitable  to  individual  eyesight. 
Where  the  eye  can  be  brought  close  to  the  hind-sight, 
one  d£  Uie  Mst  systems  is  that  adopted  for  British 
field-guns,  where  a  fine  peep-hole  constitntes  the  hind- 
sight, and  the  fore-sight  consists  of  diuonal  cross-wires; 
the  &rst  rapid  or  rough  adjustment  of  the  gun  is  made 
with  the  aid  of  a  V-ahaped  notch  on  the  hind-sight 
and  an  acorn  point  on  the  fore-sight.  Some  prefer 
pointers  for  the  fore-sight,  either  Q  -shaped,  so  that 
the  object  appears  between  the  cusps  of  the  O — this 
is  the  French  method— or  placed  diagonally  like  cross- 
wires  with  the  intersection  removed.  Silvered  vertical 
Unes  are  prefened  byman^  good  shots.  _  If  the  gun  is 
mounted  in  a  fixed  porition,  sa^  on  a  siege  platform, 
and  if  the  relative  posirions  of  the  target  and  some 
other  object  are  known,  it  may  be  found  convenient  to 
lay  the  gun  on  the  tuget  directing  the  rights  at  the 
other  object  This  is  principally  done  in  the  case  of 
howitzers  dropping  shells  at  high  elevation  into  a  work. 
They  fire  over  a  protecting  bank  and  are  hud  by  re- 
versed sights  from  the  muzzle  backwards  at  a  steeple, 
a  pole,  or  other  convenient  object 

To  secure  greater  accuracy  than  can  be  attained  bjr 
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the  eye,  telescopes  are  resorted  to.  It  is  obviously 
easy  to  apply  to  a  match  rifle  a  telesoope  with  suffident 
Btraugth  to  reast  the  jar  of  firing,  and  to  provide  it  with 
the  neoeasary  fittings  for  elevation,  da9eotioD,  eta ; 
but  with  (wdDanoe  the  shook  is  mtuAi  gfeiXetjand  the 
telesoope  has  to  be  removed  b^ne  firtng.  This  ren* 
ders  it  difficult  to  secure  a  truly  accurate  attachment ; 
but  probably  the  immediate  future  will  witnon  a  suffi- 
cienuy  satisfaotoiy  si^ution  of  the  problem  as  r^nids 
j^nns  on  firm  platforms.  Efforts  have  been  made  iVom 
time  to  time  to  overcome  the  necessity  for  extreme 
accuracy  due  to  the  short  bearing  of  the  telescope  by 
bringing  the  fore-sight  into  play;  this  oan  be  done 
either  ^  great  powers  of  adjustmeot  of  foous,  so  as  to 
view  first  the  fore-sight  and  then  the  target,  or  by 
adding  a  half-object  lens,  and  so  getting  simultaneous 
images  of  fore-sight  and  tart^ 

Tba  application  of  eleotrioity  to  the  laying  and  firing 
of  heavy  guns  has  caused  a  remarkable  dev^pment 
of  the  sj;8temB  of  sighting  introduoed  reomtly  into  the 
forts  which  protect  the  shores  of  the  United  King- 
dom. Suppose  a  battery  of  guns  to  command  a  chan- 
nel, and  that  it  is  denred  to  concentrate  their  fire  on  a 
hostile  vessel  endeavoring  to  run  jmusU  Eaoh  detach* 
ment  lays  its  gun  hoth  for  elevation  and  direction  in 
accordance  with  the  figures  which  appear  on  a  dial  in 
the  emplaoement.  Each  dial  is  worked  by  electridty 
from  an  observing  station  away  fVom  the  smoke  and 
noise  of  the  fort ;  as  the  hostile  vessel  approaches  the 
obscrviDg  officer  follows  its  course  on  a  chart  The 
observing  station  is  placed  at  a  oonsiderable  height 
above  the  water-line,  so  that  a  vertical  base  of  calcu- 
lation is  obtwned.  Hence  the  angle  of  depTession 
given  by  the  tdesoope  when  pdnting  at  the  object  in- 
dicatee  the  ran^,  and  the  direction  of  the  telesoope 
indicates  the  hoe  of  fire ;  these  indications  are  auto- 
mati(ttJIy  corrected  for  the  portions  of  the  guns.  In 
practice  the  officer  follows  tne  ship's  oonrse,  signals  to 
the  battery  the  line  and  distance  of  a  point  a  littie 
ahead  of  tiie  vessel,  and  receives  a  signal  from  the 
batfenr  that  the  guns  are  laid  and  ready.  He  then 
fires  electrically  as  the  ship  is  coming  into  tiie  expected 
poutioD.  (E.  H.) 

SIGISMUND  (1362-1437),  German  emperor,  was 
bom  on  14th  Febriuuy,  1362.*  After  the  death  of  bis 
father,  the  emperor  Charles  IV. ,  he  reoeived  the  mar- 
graviate  of  Brandenburg;  and  his  betrothal  with 
Hary,  the  daughter  and  oeiress  of  Louis  of  Poland 
and  Hungary,  gave  him  a  right  to  look  forward  to  the 
suocesffloD  in  these  two  countriea  But  in  1383,  when 
Louis  died,  the  Poles  chose  Hedwig,  Mary's  sister,  as 
their  queen ;  and  Sigismnnd  was  unable  to  marry 
Mary  and  to  secure  the  crown  of  Hungary  until  1387, 
as  her  rights  had  been  seized  by  Chanes  of  Durasio, 
and  after  his  death  she  had  been  made  prisoner  h^  the 
ban  of  Croatia.  Sigismund  was  soon  involved  in  a 
war  with  the  Turks,  and  in  order  to  obtain  the  means 
of  carrying  on  the  struggle  he  gave  Brandenbuiv  in 

Sledge  to  his  cousin  Jobst  of  Moravia.  Defeated  at 
[icopolis  in  1396.  Sij^smund  fied  to  Greece;  and  in 
bis  absence  his  wife  died.  When  he  returned  to  Hun- 
gary the  people  rose  against  him,  made  him  prisoner, 
uid  gave  the  crown  to  Ladislans  of  Naples.  Si^ 
mund  escaped,  and  having  sold  the  Altmark,  which 
he  had  tnheritied  from  his  brother  John,  he  was  able 
to  oollect  an  army  and  to  crush  the  Hungarian  rebel- 
lion. Meanwhile  his  brother  ^enceslaus,  king  of  the 
Romans,  had  been  deposed,  and  Bupert  of  the  Pala- 
tinate was -chosen  as  his  snoceasor.  In  1410  Rupert 
died,  and  Sigismnnd  and  Jobst  of  Moravta  were  both 
elected  to  the  crown.  Jobst  died  in  the  following  year, 
and  then  Sigismund  was  univerwitly  recogniEed  as  king. 
One  of  the  chief  eventsof  his  reign  was  the  assembling 
of  the  council  of  Constance,  which  met  for  the  purpose 
of  bringing  the  great  schism  in  the  church  to  an  end. 
Sigismund  marred  his  services  in  connection  with  the 

>  rculrle  In  big  IMeridt  the  Great  adhere*  with  Ascbbach  and 
Sehroller  to  tbe  commonlr  accepted  birth  date  1868.— Ax.  ED.j 


council  by  assenting  to  the  burning  of  John  Hus,  to 
whom  he  had  granted  a  safe  oondoct.  For  this  treach- 
ery  he  had  to  pay  a  heavf  penalty,  for  it  led  indire^ 
to  tiie  Honte  War,  which  raged  for  about  nxteen 
years.  In  1435  peace  was  restored,  and  Sinnunad 
obtained  possesnon  of  Bohemia.  In  1415  he  gave 
Brandenburg,  which  had  been  restored  to  him  after 
Jobst's  death,  in  fief  to  Frederick,  burgrave  of  Nnrem- 
htu»;  and  in  1423,  in  reward  for  services  rendered 
in  the  Hntite  War,  Frederick,  mar^ve  of  Meissen, 
received  the  duchy  of  Saxony  with  the  electoral 
dignity.  Sigismund  was  orownd  emperor  in  1433, 
having  obtuned  the  Italian  crown  two  years  before. 
He  died  at  Znaim  in  Moravia  on  9th  December,  U37. 
He  pofflessed  oonsideraMe  intellectual  ability,  but  he 
never  did  full  justice  to  his  powers, — h%\ti^  recklessly 
extravagant  and  of  a  wayward  and  impulsive  temper. 

See  AMhbMh,  Otm^U  Kainr  8igitmund:t  (1838-45); 
SchroUer,  Die  WaU  fflgumimd'a  mm  romuehm  £om0  (1975); 
Beuld,  Sdiug  8igmund  tmd  die  Beididcriege  gegm  die  Hnmlet 
(187^77);  Kerler,  Deutadte  BeiehttageaJetenunter  KaimrSf- 
mtiMd  (1S7S). 

SIGISMUND.  the  name  of  three  kings  of  Poland. 
See  Poland,  vol  xix.  pp.  302-3  and  305-6. 

SIGMARINGEN.  the  seat  of  government  of  the 
Prussian  administrative  division  oi  the  same  name,  is 
a  small  town  on  the  Danube  with  (1880)  41M  inhabi- 
tants. The  division  of  Sigmaringen  is  composed  of 
the  two  formerly  sovereign  principalities  of  Hohen- 
sollem-Sigmaringen  and  Hohensollem-Hechtngen  (see 
HoBBNZOLUERN,  voL  xii.  p.  55)  and  has  an  area  of 
440  muare  miles,  with  a  population  in  1880  of  67,624- 
Tbe  ^gmaringen  part  or  the  Hohensoll«m  kuids  was 
the  larger  of  we  two  (297  square  miles)  and  lay  mainly 
to  the  south  of  Hechingeo,  though  the  distriot  of 
Haigerioch  on  the  Neckar  also  belonged  to  it.  *tht 
name  of  Hohenzollem  is  used  much  more  frequency 
than  the  offidal  Sigmaringen  to  designate  the  com- 
Inned  principalities. 

SIGNALS.  Naval.  A  system  of  naval  signals 
comprises  different  methods  of  conveying  orders  or 
information  to  or  from  a  ship  in  sight  and  within 
hearing,  but  at  a  distance  too  great  to  permit  of  hail- 
ing,— in  oth^  words,  beyond  the  reach  of  the  voice, 
even  when  aided  by  the  speaking-trumpeL  Signals 
are  divided  into  classes  according  to  the  instruments 
with  whioh  and  the  drcumstanoes  under  which  they 
are  made.  There  are  sight  and  sound  signals ;  fiag, 
sonaphore,  fixed  lantern,  fiashing,  firewonc,  horn  or 
steam- whistle,  and  gun  signals ;  day,  night,  fog,  and 
distant  signals.  B^dee  these,  there  sm  other  divi- 
sions, such  as  genenJ,  vocabnlaiy,  evolutionary,  etc, 
which  depend  upon  technical  considerations  and  are 
matters  of  arrangement 

The  necessity  of  some  plan  of  rapidly  conve^ng 
orders  or  intellif^enoe  to  a  distance  was  early  recognized. 
Polybtus  describes  two  methods,  one  propowd  by 
^neas  Tacitus  more  than  three  centuries  befbre  Christ, 
and  one  perfected  by  himself,  whioh,  as  any  word 
could  be  spelled  by  it,  anticipated  the  underisring  prin- 
ciple of  recent  systems.  The  ngnal  codes  of  the  an- 
cients are  believed  to  have  been  ekboriUe.  Generally 
some  kind  fiag  was  used.  Shields  were  also  dit- 
phyed  in  a  preconcerted  manner,  and  some  have 
imtujined  that  the  reflected  rays  of  the  sun  were 
flashed  from  them  as  with  tbe  modem  heliograph  (see 
Helioobapht).  In  the  Middle  Ages  flags,  bannera, 
and  lanterns  were  used  to  distinguish  particular 
squadrons,  and  as  marks  of  rank,  as  they  are  at  pres- 
ent, also  to  call  officers  to  the  admiral,  and  to  report 
sighting  the  enemy  and  getting  into  danger.  Hie  in- 
vention of  cannon  made  an  important  addition  to  the 
means  of  signalling.  In  the  instructions  issued  by 
Don  Martin  de  Faoilla  in  1597  tbe  use  of  guns,  lights, 
and  fires  is  mentioned.  The  introduction  of  tbe  squaie 
ri^  permitted  a  fiirtber  addition,  that  of  letting  nil  a 
8ul  a  oertun  number  of  times.   Before  the  middle  ot 
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ihe  nth  oeatiOT  only  a  few  stated  orders  and  reports 
ooold  be  made  known  by  signalling.  Flags  were  used 
ly  day,  and  lights,  ocoasiooally  with  guns,  at  night. 
Ine  ngnificatioQ  tnenj  and  for  a  long  time  after,  de- 
pesded  upon  the  pontion  in  which  the  light  or  flag 
was  displayed.  Orders,  indeed,  were  as  often  as  poa- 
■Ue  oommnnicated  hy  hailing  or  even  by  means  of 
boats.  As  the  size  of  ships  increased  the  inoonveni- 
enoeof  buUi  plans  became  intolerable.  Some  attribute 
'the  first  attempt  at  a  r^ular  oode  to  Admiral  Penn, 
bat  the  credit  of  it  is  usually  nven  to  James  £L  when 
doke  of  Torlc  Notwithstanmng  the  attention  paid  to 
the  subject  by  Paul  Hoste  and  others,  signals  con- 
tinned  BtraDgely  imperfect  dll  late  in  the  18th  century. 
Towards  1780  Admiral  Kempenfelt  devised  a  plan  of 
flag-signalling  which  was  the  parent  of  that  now  in 
use.  Instead  of  indicating  differences  of  meaning  by 
Taring  the  iKMndoD  of  a  solitary  fli«,  he  combined 
distiDot  flags  in  pairs.  About  the  beginning  of  the 
19^  oentory  Sir  Home  Popham  improved  a  method 
of  oonTeying  messages  by  flafs  proposed  by  Mr.  Hall 
Oower,  ana  greatly  inoreasea  a  ship's  power  of  oom- 
manicating  with  others.  The  number  of  night  and 
fi)g  lignab  that  oould  be  shown  was  still  very  restricted. 
In  1867  an  innovation  of  prodigious  importance  was 
made  by  the  adoption  in  the  British  navy  of  Captain 
Philip  Colomb's  flashing  svstem^  on  which  he  had 
been  at  work  since  1858.  This  is  m  general  use  in  all 
fleets,  though,  oddly  enough,  on  its  mat  trial  at  sea  it 
was  condemned.  It  is  not  too  much  to  say  that  the 
Golomb  system  has  inade  it  possible  to  handle,  with 
oonfidenceand  safety,  in  darkness  and  fog,  squadrons 
oompoaed  of  the  gigsntao  armor-olads  of  the  oajr.  Its 
adoittbn  has  not  only  oontributed  very  matenally  to 
the  increased  efl^enoy  of  the  Brilwh  fleets  bat  also 
immens^-  redooed  the  risk  of  aooidenta ;  and  the  sav- 
bg  to  the  taxpiayer  since  its  introduction  may  probably 
be  estimated  in  faondreda  of  thousands  of  pounds. 
_  In  the  British  navy,  which  is  co[ned  by  most  others, 
nght-signals  are  made  with  flags,  the  semaphore, 
"nasheSf"  fixed  lanterns,  and  occasionally  witfi  fire- 
w<nlu,  aod  fta  distant  mgnalswith  flags,  balls,  and 
pendants  display  on  aocount  of  shape  but  not  of 
color.  Sound-signals  are  made  with  horns,  ateam- 
whistles,  and  guns.  There  are  two  sets  of  fla^, — one 
of  ten  numbered  from  1  to  10,  uid  another  of  twenty- 
me  called  afler  tetters  of  the  alphabet.  There  are  also 
pendants  and  a  few  special  flaj».  The  numbered  flags 
are  osed  with  the  general  signal  book,  a  kind  of  dietion- 
iiy  in  whidi  figures  atandoppodte  sentenoes  omiTQying 
woan  or  annouuoemeats.  Oppoute  123  might  stood 
"  biH8t  inall  boats,"  which  wouldmean  that,  when  the 
flag  called  I  was  hoisted  with  2  beneath  it  and  3 
beneath  2,  the  ship  or  ships  addressed — indicated  by  a 
ipedal  flag  or  by  pendants — were  ordered  to  hoist  all 
mats  in.  The  lettered  flags  are  used  with  the  vocabulary 
ngnal  book,  in  which  opposite  collections  of  letters  are 
pnt  single  words  or  small  grouM  of  words.  Thus,  if 
ABC  were  opposite  the  word  "  admiral "  and  STO 
opposiie  "will  sail  at  noon,"  when  the  first  three  flags 
were  hoisted  the  mgDalman  on  board  each  ship  ad- 
dressed would  note  them  down  by  their  signification. 
When  all  addressed  had  acknowledged  the  first  * '  hoist' ' 
the  flags  would  be  hauled  down  and  STO  would  be 
bmsted,  to  be  acknowledged  and  noted  in  like  manner. 
The  admiral  would  thus  have  made  known  hia  inten- 
tioQ  of  sailing  at  a  given  hour.  From  this  it  mil  ap- 
pear that  the  general  code  is  used  for  words  of  com- 
mand and  the  vocabulary  for  long  communications. 
The  night  signal  book  oontiuns  a  limited  number  of 
definite  orders  and  announoements  made  known  by 
exhibiting  lanterns,  never  more  thao  four,  arranged 
verijoally,  horizontidly,  or  in  a  square.  For  a  few 
sifnals  some  kind  of  firework  is -displayed.  Fog-sig- 
bus  are  made  by  firing  different  numbers  of  guns  at 
fixed  intervals.  Owing  to  the  slowness  of  flag-signal- 
hng,  it  is  now,  eepeinally  for  the  vocabulary  and  at 
moamte  distances,  largely  superseded  by  the  sema- 


phore, an  upright  post  with  two  anus  moving  in  a 
vertioal  plane.  The  changed  positions  of  the  arms  in- 
dicate letters  and  each  woiid  is  spelled.  Before  the 
adoption  of  Captain  Colomb's  system,  at  night  and  in 
fogs  only  a  few  announoements  could  be  made  by  aft- 
nu,  and  sending  messages  was  unknown.  Br  a  series 
of  svmbols  formed  of  dots  and  short  lines,  like  those 
of  tne  Morse  alphabet,  he  reinesenta  figures,  letters, 
and  special  words.  Thus ...  means  3,  and  — 7.  Hie 
system  can  be  employed  in  daylight,  at  njght  and  in 
fogs.  In  daylight  long  and  short  waves  of^ i  flag  on  a 
staff*  reproduce  the  flashes ;  in  fogs  long  and  short 
blasts  on  a  fog-horn  or  steam-whistle ;  and  at  night 
the  alternate  exposure  and  concealment  of  the  light  of 
a  lamp.  Every  order  in  the  general  signal  book  and 
every  word  in  the  vocabulary — by  spelling,  indeed, 
eveiy  word  in  the  language — ^may  be  communicated 
by  this  system.  IKstant  mjinals,  now  rarely  used,  are 
made  by  hoisdng  flbgs  of  different  tthapes  at  distances 
at  which  colors  become  invisible.  The  Army  and 
Navy  Siffnal  Book  contains  the  code  for  communica- 
tioDB  between  a  ship  and  its  boats  or  military  stations 
on  shore  ;  the  Intematunud,  with  special  flags,  is  for 
communicating  with  merchant  vessels.  In  the  British 
navy  there  is  a  corps  of  signalmen  rising  in  grade  flrom 
boys  to  chief  petty  officers.  They  are  selected  from 
the  most  intelligent  and  best  educated  boys  in  the 
training  ships,  and  go  through  a  course  of  specif  in- 
struction in  their  duties.  (a  A.  G.  B. ) 

8IGN0RELLI,  LucA  (c.1442-^.1524),  one  of  the 
greatest  of  the  Italian  painters  who  ushered  in  the  full 
culmination  of  the  art  under  Leonardo  da  Vinci,  Mi-- 
chelangelo,  and  Raphael,  was  bom  in  Cortona — his 
fUl  name  being  Luca  d'Endio  di  Ventura ;  he  has 
also  been  called  Lnoa  da  Cortona.  The  preose  date 
of  his  l^h  is  uncertain ;  bat,  as  he  is  said  to  have 
died  at  the  age  of  eighty-two,  and  as  he  was  certainly 
alive  during  some  psat  of  1524,  the  birth-date  of  lAvS 
must  be  nearly  correct.  He  belongs  to  the  Tuscan 
school,  assodated  with  that  of  Umbria.  His  flret  im- 
pressions of  art  seeni  to  be  due  to  Perugia, — the  style 
of  Bonfigli,  Fiorenzo,  and  Hnturiccnio.  Laxxaro 
Vasari,  uie  great-grandfather  of  Giorgio  Vasari,  the 
historian  of  art,  was  brother  to  Luoa's  mother:  he  got 
Luca  apprenticed  to  I^ero  della  fVancesca.  In  1472 
ihe  young  man  waapuating  at  Arezzo,  and  in  1474  at 
Citta  di  Castello.  He  presentted  to  Lorenzo  de'  Medid 
a  picture  which  is  probiaUy  the  one  named  the  Sdiool 
of  Pan,  discovered  some  years  in  Fltnenoe,  and 
now  belonj^ng  to  Muqais  Corsi ;  it  is  almost  the  same 
subject  which  he  punted  also  on  the  wall  of  the  Pe- 
truod  palace  in  Siena^-the  principal  figures  being  Fan 
himself,  Olympus,  Ec^o,  a  man  reclining  on  the 
groand,  and  two  Ustening  shepherds  (see  Schools  of 
PAnraiNG,  voL  xxi.  p.  453,  Tig.  8).  He  ezeouted, 
moreover,  various  sacred  pictures,  showing  a  btudy  of 
Botticelli  and  Lippo  Li|>pi.  Pope  Sixtus  IV.  com- 
missioned SignoreUi  to  paint  some  frescos,  now  mostly 
very  dim,  in  the  shrine  of  Loreto, — Angela,  Doc- 
tors of  the  Church,  Evatigelist^i,  Apostles,  the  Incre- 
dulity of  Thomas,  and  the  Conversion  of  St.  Paul.  He 
also  executed  a  single  firesco  in  the  Sistine  Chapel  in 
Rome,  the  Acts  of  Hoses;  another,  Moaea  and^Zip- 
ponJi,  which  has  been  usually  ascribed  to  Signorelli, 
IS  now  reoognixed  as  the  worl^  of  Pern«^no.  Luca 
may  have  stajyod  in  Rome  from  1478  to  1^.  In  the 
latter  year  he  retained  to  his  native  Cortona,  which 
remained  from  this  Ume  hia  ordinary  home.  From 
1497  he  b^an  some  profeaaional  excursions.  In 
Siena,  in  the  convent  of  Chiusuri,  he  painted  eight 
frescos,  forming  part  of  a  vast  aeries  of  the  Life  of  St. 
Benedict ;  they  are  at  present  much  injured.  In  the 
palace  of  Pandolfo  Petmcci  he  worked,  upon  various 
daasio  or  mythological  subjects,  including  the  School 
of  Pan  already  mentioned.  From  Siena  he  went  to 
Orvieto,  and  here  he  produced  the  works  which,  be- 
yond all  othersj  stamp  his  greatness  in  art.  These 
are  Uie  frescos  m  Uie  chapel  of  S.  Brisio,  in  the  cft> 
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thednl,  which  already  contained  some  pioturea  on  Uie 
vaulting  hy  Fra  Anfelioo.  The  works  of  S^oielli 
zepreaent  the  Last  Inys  of  the  Mandaoe  Dispenaa- 
tion,  with  the  Pomp  and  the  FaU  of  Antiohrist,  and 
the  Eternal  Destiny  of  Han,  and  ooonpy  three  va^ 
lunettes,  each  of  theni  a  single  {Hotuxe.  In  one  of 
them,  Antiohrist,  after  his  portents  and  impious 
Ivories,  falls  headlong  from  the  sky,  crashing  down 
into  an  innumerable  crowd  of  men  and  women.  Para- 
dise, the  Elect  and  the  Condemned,  Hell,  the  Resur- 
rection of  the  Dead,  and  the  Destruction  of  the  Rep- 
Tobate  follow  in  other  compartments.  To  Angelico  s 
ceiling  Signorelli  added  a  section  showing  fiffures  bloW' 
ing  trumpets,  ete. ;  and  in  another  ceiling  he  depicted 
the  Madonna,  Doctors  of  the  Church,  Patriarchs,  and 
Martyrs.  There  is  also  a  great  deal  of  subsidiary 
work  connected  with  Dante,  and  with  the  poets  and 
legends  of  antiquity.  The  daring  and  terriue  inven* 
tion  of  the  great  compositions,  with  thw  powerful 
treatment  of  the  nude  and  of  the  most  arduous  fore- 
shortenings,  and  the  general  mastery  over  oomplez 
grouping  and  distribution,  marked  a  development  of 
Art  miich  had  never  previously  been  attained.  It  has 
been  said  that  Michelangelo  felt  so  strongly  the  might 
of  SignorelK's  delineations  that  he  borrowed,  in  his 
«wn  Last  Judgment,  some  of  the  figures  or  combina- 
ions  which  he  found  at  Orvieto ;  this  statement,  how- 
ever, has  not  been  verified  by  predse  instances.  The 
-contract  for  Luca's  work  is  still  on  record.  He  under- 
took on  5tfa  April,  1499,  to  complete  the  ceiling  for  200 
ducata  (for  gold,  $453.60),  ana  to  paint  the  walls  for 
«00  (for  gold,  11360.80),  along  with  lodging,  and  ia 
every  month  two  measures  of  wine  and  two  quarters 
of  com.  Signtnelli's  first  stay  in  Orvieto  larted  not 
more  than  two  years.  In  1502  he  retnnied  to  Gor- 
tona,  and  painted  a  dead  Ghrist;  with  the  Marys  and 
other  figures.  Two  years  later  he  was  once  more  back 
in  Orvieto,  and  completed  the  whole  of  his  work  in  or 
about  that  Ume,  ie.j  some  two  years  before  1506 — a 
date  famous  in  the  history  of  the  advance  of  art,  when 
Miehelaiuelo  displayed  his  cartoon  of  Pisa. 

After  finishing  off  at  Orvieto,  Signorellt  was  much 
in  Siena.  In  1507  he  executed  a  great  altar-piece  for 
St,  Medardo  at  Aroevia  in  Umbria — the  Madonna  and 
Child,  with  the  Masaaore  of  the  Innooenta  and  other 
episodes.  In  1508  Pope  Julius  II.  determined  to  re- 
Mom  Uie  oamere  of  the  Vatican,  and  he  summoned 
to  Borne  Signordli,  in  company  with  Perugino,  Pin- 
tnrioBhiOi  and  Basn  (Sodoma).  Thety  began  opera- 
tiono,  but  were  shortly  all  superseded  to  make  way  for 
Raphael,  and  their  work  was  taken  down.  Lnca  now 
returned  to  Siena,  living  afterwards  for  the  most  part 
in  Cortona.  He  continued  omntantly  at  work,  but 
the  performances  of  his  closiug  years  were  not  of  spe- 
cial mark.  In  1520  he  went  with  one  of  his  pictures 
to  Aresao.  Here  he  saw  Giorgio  Yasari,  ued  eight, 
and  encounged  bis  father  to  second  the  bov  s  bent  for 
art  Yasari  tells  a  pretty  story  how  the  well-nigb  octo- 

fenarian  master  said  to  him  :  "Impara,  parentino" 
"  ITou  must  study,  my  little  kinsman  "),  and  clasped 
A Jasper  round  his  nedc  aa  a  presoraUve  umnst  nose- 
bteeoing,  to  which  the  child  was  sal^eot  He  was 
t^ly  paralytic  when  he  began  a  fresco  of  the  Bapusm 
dT  Christ  in  the  chapel  of  Cardinal  I^tsserini's  palace 
near  Cortona  which  is  the  last  picture  of  his  that  we 
find  speoifieci.  Signorelli  stood  in  great  repute  not 
•on^  as  a  punter  but  also  as  a  citizen.  He  entered  the 
magistracy  of  Cortona  as  eariy  as  1488^  and  in  1524 
held  a  leading  position  among  the  magistrates  of  bis 
native  plaoe.    In  or  about  the  year  1524  he  died  there. 

Signorelli  from  in  early  age  paid  great  attention  to  anat- 
•omy,  carrying  on  his  Btodies  Iq  barlal  grounds.  He  sar- 
pasBed  all  his  contemporaries  in  showing  the  strncture  and 
meohanism  of  the  node  in  immediate  action ;  and  he  even 
went  beyond  nature  in  experiments  of  this  kind,  trying 
hypothetical  attitades  and  combinations.  His  drawings  in 
the  LoQvre  demonstrate  this  and  bear  a  close  analogy  to 
the  method  of  Michelanitelo.  Be  aimed  at  powerful  truth 
zather  than  nobility  of  form;  color  was  oomparativaly 


nederted,  and  bis  chiaroiearo  ezhiUts  sharp  (^poritioH 
of  lights  and  shadows.  He  had  a  vast  inflaenee  over  th« 
painters  of  his  own  and  of  sacoeeding  times,  bnt  had  no 
pupils  or  sssiBtantB  of  high  mark;  one  of  them  was  ■ 
nephew  named  Franoeaoo.  He  was  a  married  mao  with  a 
ftmily ;  one  of  his  sons  died*  ■semiagly  thnnigh  some  sod- 
den caaoalty,  and  Loea  demoted  the  oorpse  With  wtrrowftd 
bnt  steady  self-possesBion.  He  is  described  as  fhU  of  kind- 
liness and  amiability,  sincere,  oonrteons,  easy  with  his  ut 
aesistants,  of  fine  manners,  living  and  dressing  well ;  in- 
deed, aooordf  ng  to  Vaaarl,  ha  alwiQv  lived  more  like  a  no- 
bleman than  a  paintw.  The  Torriglani  Gallery  in  TW> 
ence  contains  a  grand  liAs-eiced  porbratt  by  Signorelli  of  a 
man  in  a  red  cap  and  vest ;  this  is  said  to  be  the  likenen  of 
the  painter  himself,  and  correqtonds  with  Vasari's  obaem- 
tion.  The  pictorial  reputation  of  KgDorelU  has  revired 
and  ripened  very  much  throaghoat  Sorope  in  recent  yeaia 
The  foregoing  account  of  him  is  princlinlly  founded  apon 
that  given  by  Messrs.  Crowe  and  Cavalcaselle.  In  Qrcit 
Britain  there  is  no  better  specimen  of  his  work  than  &» 
Circumcision  of  JmUf  a  panel  latdy  In  HamUton  FaUmt 
near  Glasgow.  (w.  H.  a.) 

SIKHS.  See  India,  vol  xii.  pp.  784,  847,  and 
Punjab,  vol.  xx.  pp.  116-18;  also  Hindustani  Ln- 
EBATURE,  vol-,  xi.  jrp.  758-^. 

SIKKIM,  a  native  state  of  India,  in  the  eastern 
Himalaya  Mountains,  between  27*  9'  and  27*  58'  N. 
lat ,  and  between  88^  V  and  80**  £.  long. ,  and  bounded 
on  the  north  and  northeast  by  l^het,  on  the  sontheast 
by  Bhut&n,  on  Uie  south  \^  the  Britiidi  district  ci 
Daijiling,  and  on  the  west  hy  Nep&l.  It  covers  an  area 
of  2600  square  miles,  with  an  estimated  jMpulation  of 
7000.  The  Tibetan  name  for  Sikbim  is  Dingjing  or 
Demo-jong,  and  for  the  people  Deungjong  Maro :  the 
Gdrkhas  call  them  Lepcoas,  hut  Mr.  Clements  Maik- 
ham  in  his  work  on  Tibet  (1879),  says  that  their  proper 
name  is  Bong.  The  whole  of  the  state  is  situateu  at 
a  oonsiderable  elevation  within  the  Himalayan  moun- 
taxn  sone.  From  the  level  of  the  sea  to  an  elevation 
of  12,000  feet,  Sikkim  is  covered  with  dense  forestsof 
tall  umbrageous  trees.  The  mountains  in  thesouth  are 
generally  lower  than  those  of  Daijiling  district,  but 
north  <a  Tumlung  the  passes  are  of  js^^at  height 
Jelap-la,  the  most  aoutheiiy  of  these,  rises  to  13,000 
&etj  the  two  next  are  the  Gniatn-la  uid  Tak-Ia,  lead- 
ing into  the  Chumbi  valley  of  Hbet,  the  lat  ter  being 
14,000  feet  high  ;  further  north  are  the  Cho-la  (15,- 
000 feet),  on  thedirect road firomTumlungto Chumbi, 
«id  the  Tankra-la  (16,063  feet),  the  most  snowy  pass 
in  Sikkim.  The  state  u  drained  by  the  Usta  and  its 
affluents,  and  the  Am-machu  which  rises  near  Pari- 
jong,  at  the  loot  of  the  Chamalhari  peak  (23,929 
leetTj  and  flows  through  the  Chumbi  vtuiey  into  the 
distnct  of  Jalpaiguri  under  the  name  of  the  Torsha. 
Through  Sikkim  lie  the  most  promising  routes  for 
trade  with  Tibet.  At  present,  however,  the  Tibetan 
passes  axe  dosed  to  ordinary  British  soljjects,  though 
an  active  trade  is  maintuned  in  certain  articles  % 
Bhuteas  and  Tibetans. 

The  capital  of  Sikkim  is  Tumhing,  where  the  residas 
daring  the  winter  and  spring,  osuaily  going  to  hia  cstalw 
at  Chumbi  in  Tibet  in  summer,  in  order  to  avoid  tiie  heavy 
rains.  The  r^ja  receives  a  subsidiary  allowanoe  of  £1300 
[(6632]  a  year  from  the  British  Government,  in  considera- 
tion of  his  position  as  former  roler  oC  the  hill  territory  of 
DaijUlng  and  a  sutaMmtane  tiaet  mi  the  plain  called  Os 
Morung.  OommnoicaUon  with  the  state  is  k«>t  up  throng 
the  depnty  commissioner  of  Daijiling.  Sikkim  prodnocs 
rice,  Indian  nom,  millet,  oranges,  and  two  or  three  sorts  at 
Lepcha  cloth.   Its  miaerai  prodacta  are  lime  and  copper. 

SILEiNUS,  a  personage  of  Greek  mythology,  a 
drunken  attendant  of  Bacchus  and  closely  allied  to  the 
satyrs,  of  whom  he  appears  as  the  leader.  Elderiy 
satyrs  were  called  Sileni.  The  Sileni  belong  espedally 
to  the  legends  of  Asia  Minor,  and  particularly  of  Lyctia 
and  Phrygia.  The  stories  as  to  the  birth  of  Silenus 
were  various.  Some  called  him  a  son  of  Hermes, 
others  of  Pan  and  a  nymph :  others  said  that  he 
sprang  from  the  drops  of  the  olood  of  Sky.  Some- 
times he  figures  as  the  guardian  of  IHonjnns.  In 
spite  of  his  dissipated  EuHtB  he  possesBed  a  largo 
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itodE  of  general  infomwtioii,  which  however  like  Pro- 
tens,  he  ooly  imparted  on  ooiiij)ul«oii.  Mulas,  king 
of  PhryguL  cauxnt  him  hy  mixing  wine  in  the  spring 
oat  of  Wnidi  SilenTui,  in  a  moment  of  weakness,  had 
eoodesoended  to  drink.  -The  oonTersation  which  fol- 
lowed is  fblly  reported  by  Theopompus  and  Aristotle 
(.£lian,  Var.  Hi$t.,  iil  18;  Plutarch,  Coiuoi  ad 
AvolL,2^).  Pre&dng  his  remarks  with  a  slight  sketch 
or  teneBtrial  geography  and  a  brief  reference  to  the 
&UBa  charaoteristto  of  the  different  continents,  Silenus 
proceeded  to  draw  an  edifying  pictare  of  the  pleasures 
of  true  piety  as  oontraated  with  the  dreadful  fate  in 
More  fin:  the  wieked,  winding  m  with  a  cloomy  reflee- 
tim  (m  the  vanity  of  human  life  and  the  expression 
of  a  wish  that  he  had  never  been  bom.  Another  of 
Ub  homilies  has  been  preserred  by  Virgil  (jSiirJl,  6) ; 
two  shepherds  surprise  the  sage  drunk  in  a  cave; 
they  bind  htm  wiUi  flowery  chains,  and  he  tells  them 
how  the  world  was  made,  with  stories  "of  re- 
motest eld."  Apart  from  this  gift  of  sermonizing, 
the  Sileni  seem  to  have  resembled  the  satyrs  in  their 
lore  of  mnsie,  wine,  and  women.  Indeed,  the  Greeks 
appear  not  to  have  sharply  distiDguisbed  between 
uiem  \  for  Marsyas,  the  mytnioal  flute  player,  iscalled 
somettmes  a  satyr,  sometimes  a  Silenua  In  art  Silenus 
appears  as  a  fat,  dumpy  old  man,  with  a  snub  nose 
aai  a  bald  head,  riding  on  an  ass  and  supported  by 
who  keep  the  Jc^Iy  toper  from  tamwng  off.  Or 
he  is  dei»oted  standing  or  mng  with  his  inseparable 
enDDanion,  a  wine«kin,  whioo  agun  he  sometimes  be- 
itriua.  ^  Sometimes  he  is  ntdng  wiUi  his  PanVpipe 
at  flute  in  his  hand. 

SILESIA  (Oerm.  jScA/en«n),  a  district  in  the  eastern 
part  of  Germany,  between  49°  28'  and  52°  V  N.  lat 
and  13°  5(K  and  19*  2CK  E.  long.,  was  formeriy  united 
with  the  kingdom  of  Bohemia  id  the  form  of  a  duchy 
[or  rather  group  of  duchies),  and  is  now  unequally 
shared  between  Prussia  and  Austria.  Geographically 
it  is  divided  into  Lower  and  Upper  Sileeia,  the  whole 
of  the  former  and  part  of  the  latter  belonging  to  Prus- 
na.   The  total  area  is  17,540  square  miles. 

It  is  generally  asserted  that  the  original  inhabitants 
of  Silesia  were  the  Germanie  triba  m  (he  Lygii  and 
Qoadi,  who  retired  before  the  Slavonic  immij^radons 
of  the  6th  oentuiy,  bat  Ais  statement  is  beyond  the 
range  of  positive  proof.  The  euliest  form  of  the 
name,  Sleraizane  or  Zlesane,  shows  a  Slavonic  orij^n, 
and  further  than  this  we  have  no  m^os  of  penetrating. 
Various  explanations  have  been  given  of  the  name, 
and  one  old  writer  graveW  oonneets  it  with  the  prophet 
EUsha ;  but  there  is  little  doubt  that  it  was  first  ap- 
j^ied  to  the  district  round  Mount  Zlenz  (the  modem 
bobten)  and  ^e  river  Zlensa  (Lohe),  and  thenoe 
roread  gndualty  over  the  whole  region  now  known  as 
Silesta.  These  early  Slavonic  inhabitants  belonged  to 
the  family  of  Leehs  (Poles),  and  the  modem  Polish 
aame  for  the  inhabitants  is  Zlesaki.  The  history  of 
Silesia  oonasU  sabBtanUally  of  Uie  process  which  has 
coBverted  it  from  a  Slavonic  tmitory  into  a  predomi- 
nantly  German  land. 

Tlie  eariiest  notices  of  Sileua  are  extremely  TOgue, 
nor  can  we  exactly  define  the  scope  of  the  name  in  the 
first  thoasaud  years  of  our  era.  It  seems  to  have 
formed  part  of  the  great  but  short-lived  kingdom  of 
MoBAViA  {q.v. )  in  the  9th  centnry,  and  afterwards  os- 
dllated  between  the  neighboring  kingdoms  of  Bohemia 
and  Poland,  becoming  definitely  incorporated  with  the 
latter  at  the  end  of  the  10th  century.  Christianity 
was  introdooed  about  the  year  960,  and  from  1000  on 
we  have  an  unbroken  list  of  bishopus  of  Breslau.  The 
first  contact  of  Germany  with  Silesia  was  disastrous  to 
the  fi>rmer,  as  it  was  on  the  fasUieHses  of  Silesia  that 
^aof  y.  squandered  his  strength  in  his  nnsnooessful 
eqieoulion  againrt  Poland  in  1109.  More  fortunate 
WM  the  intervendon  of  Frederidc  Barbarossa  in  1163* 
inbehidf  of  the  three  sons  of  thie  cUspossessed  Ladis- 

1  ria  Td.  Ix.  p.Ml,tb«  emperor  b  mUd  to  have  settled  Ladldaiu 
U  •abaala  ailibw  In  1U7.— An.  Etk] 


laus,  a  member  of  the  Polish  royal  family  of  the  Fiaata. 
He  succeeded  in  securing  as  thetr  share  of  the  Polish 
dominions  the  whole  of  Silesia,  though  it  was  not  till 
forty  or  fifty  years  later  that  it  could  be  sud  to  have 
gained  actual  independence  of  Poland.     Tljiese  Uiree 

Srinoee  were  the  ancestors  and  founders  of  the  various 
ucal  lines  that  henceforth  ruled  in  Sileoa,  and  their 
intimate  connection  with  the  (jrerman  king  aooounts 
in  ,gteat  measure  for  the  process  of  Germanixation 
which  Silema  now  began  to  undergo,  chiefly  through 
the  introduction  of  Charman  colonists  in  scantily  peo- 
pled or  desolated  districts.  The  eldest  of  the  three 
sons  of  Ladislans  received  the  town  cf  Br«dan  and  by 
far  the  Urgest  portion  of  territory,  so  that  the  histoi^ 
of  Silesia  for  the  next  two  or  three  generations  is 
practieally  that  of  his  line.  Under  his  grandson  Henry 
the  Bearded  (1202-1238)  the  Germaoisation  of  Silesia 
made  rapid  progress,  and  the  duchy  at  that  time  may 
be  looked  upon  as  a  bulwark  or  mark  against  the 
Slavs  in  the  southeast  of  Germany^ust  as  the  duchy 
of  Prussia  was  in  the  northeast  Henry  extended  his 
sway  much  beyond  the  limits  of  Silesia,  and  in  fact 
united  under  his  sceptre  nearly  three-quarters  of  the 
old  Polish  dominions.  HisBonHeniylL  (1238-I24U 
had  a  short  reign  with  a  glorious  end,  falling  in  1241 
at  the  battle  of  Lieenitz,  where  his  determined  resist- 
ance turned  back  from  Germany  the  alarming  Mon- 
golian invauon.  On  his  death  his  t^tories  were 
shared  among  his  sons,  and  the  series  of  divinons  and 
subdivisions  Decan  which  resulted  in  almost  every 
Sileeian  town  or  any  importance  becoming  the  capitu 
of  an  independent  prince.  At  the  beginning  of  thel4tb 
century  there  were  no  fewer  than  17  principalities  of 
this  kind,  nearly  all  held  by  dukes  qf  the  Piast  family. 
It  was  inevitable  that  these  petty  ralers  should  feel 
the  want  of  a  support  a^mnst  the  encroachments  of 
Poland,  and  it  was  inevitable,  too^  that  the  relation 
opened  in  consequence  with  Bohemia  should  gradually 
change  from  mere  protection  to  feudal  supremacy.  By 
1355  the  supremacy  of  Bohemia  was  formally  recog- 
nized as  extending  over  the  whole  of  Silesia,  though 
the  Silemans  retained  a  considerable  measure  of  inde- 
pendence, inclndiiw  the  right  to  ho^  general  diets  far 
the  settlement  of  their  internal  relations.  The  kings  of 
Bohemia  at  this  time  (John,  Charles  IV.)  were  mem- 
bers of  the  German  house  of  Lnxem1»u^,  tmd  Sikaa 
under  their  sway  may  be  looked  upon  as  an  entirely 
German  land. 

Burinff  the  Hussite  wars  of  the  15th  century  Silena, 
which  adhered  zealously  to  the  old  faith,  suffered 
greatly  from  Hussite  forays.  The  Luxemburg  domin- 
ion broke  up  in  1458,  when  Hungary  and  Bohemia 
elected  rulers  of  their  own  nationality,  Silvia,  how- 
ever, neglected  the  opportunityto  elect  a  German  king 
for  itself,  and  supported  the  Bohemian  king  Geoige 
Podiebrad.  Breslau^  still  the  most  powerful  of  the 
principalities,  threw  in  its  lot  with  Matthew  Corvinus 
of  HunKary,  who  fought  many  of  his  battles  on  SUesiau 
soil.  By  the  treaty  of  Olmiitx  in  1479  M^ttJiew  ae- 
<|nired  all  Uie  tributair  lands  of  the  Bohemian  crown, 
inclucUng  Silesia,  which  remained  attached  to  Hungary 
down  to  1490.  In  that  year  Bohemia  and  Hungary- 
became  onoe  more  united  under  the  same  king.  In 
1S26  Silesia  passed  with  the  rest  of  the  Bohemian 
inheritance  to  the  house  of  Hapsburg  (see  Bohemia). 
The  Reformation  at  first  made  rapid  progress  in 
Silesia,  and  the  native  dukes  placed  little  opposition 
in  its  way.  The  Hapsburg  princes,  however,  acted 
very  differeoti^,  and  the  Silesian  Protestants  suffered 
much  persecution  before,  durine,  and  after  the  Thirty 
Years'  War.  It  was  not  indeed  till  the  18th  century 
that  they  acquired  formal  recognition  and  the  restora- 
tion of  some  of  their  confiscated  chnrohes. 

The  First  Sileaan  War  between  Austria  and  Vnar 
us,  which  broke  out  in  1740,  had  its  ultimate  oause 
(nominally  at  least)  in  a  compact  of  mutual  sucoesoion 
entered  into  in  1537  by  the  elector  of  Brandenburg  on 
the  one  ude  and  the  duke  of  Liegnits  on  the  ouuc; 
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The  emperor,  as  feudal  supemr  of  the  duke,  had 
indeed  refused  to  reoornize  this  agreement,  bat  the 
Great  Elector  did  not  fail  to  put  in  hie  claim  on  the 
death  of  the  last  duke  in  1675,  aod  Frederick  now 
thought  the  opportunity  too  good  to  be  lost.  The 
progress  or  the  three  Silesian  wars  is  recounted  in  the 
article  Austria  (vol.  iii.  pp.  111-113).  At  the  peace 
of  HttbertuBbarg  (1763)  Prussia  was  left  in  possesuon 
of  neariy  the  whole  of  Silesia,  with  the  ftontler  as  it 
<lill  exists.  Fredeiidc  exerted  himself  to  atone  for  the 
otiIb  brought  upon  the  district  through  the  ravages  of 
war  introducing  colonists  and  capital,  reformiug  the 
administration,  granUng  complete  religious  liberty,  and 
the  Uke.  That  this  seed  did  not  fall  on  uo^tefui  soil 
seems  proved  by  the  modem  prosperity  of  Silesia  and 
the  loyalty  with  which  its  inhabitants  have  clung  to 
the  PrussiaD  cause.  Silesia  formed  part  of  the  reduced 
kingdom  of  Prussia  left  by  the  peace  of  Tilsit  in  1806, 
and  it  was  the  centre  of  the  national  rising  of  1813, 
when  the  king  issued  his  celebrated  address  "  To  my 
People  "  from  Breslau.  Stein's  emancipating  edict  of 
1807  was  welcomed  with  profound  satisfaction  in 
Silesia,  where  the  conditions  of  serfdom  had  been  par- 
ticolany  oppressive,  and  no  doubt  contributed  mate- 
rially to  the  enthusiasm  with  which  the  SilesiuiB 
looked  to  the  standard  a  few  years  later.' 

Pbubbiah  S11.E8IA,  the  largest  province  of  Pnuaia  (see 
vol.  zx.  olate  I.),  with  an  ana  of  15,660  square  milea,  fimna 
the  wntfieastem  limb  of  the  kingdom,  and  fs  bounded  by 
Brandenbnrg,  Poeen,  Bossian  Poland,  Oalicia,  AnstriaQ 
Silesia,  Horavia,  Bofaemio,  and  the  kingdom  and  province 
of  Saxony,  Besides  the  bulk  of  the  old  duchy  of  Silesia,  it 
4NimprlBea  the  oonntahip  of  Glatz,  a  fhigmeDt  of  the  Neo- 
man  and  part  of  Upper  Lnaatia,  taken  ttom  Saxony  in 
181&.  The  province  is  divided  into  three  governmental 
districts, — Liegnitz  and  Breslaa  correaponding  to  lower 
Silesia,  while  Oppeln  takes  in  the  greater  part  of  upper, 
soathem  or  moUDtalnons  ffileaia. 

PbjBiographically  Silesia  la  mnghly  divided  into  a  flat 
and  a  hilly  portion  by  the  so-called  Silesian  Langenthal, 
which  begins  on  the  southeast  near  the  Halapane,  and  ex- 
tends acioBs  the  province  in  a  west-by-north  direction  to 
the  Blaek  Glater.  fbllowing  in  part  the  valley  of  the  Oder. 
Tfae  aootheast  part  of  the  provfnoe,  to  the  east  of  the  Oder 
and  south  of  the  Halapane,  consists  of  a  billy  outpost  of  the 
Carpsthiuis  (the  Tsmowitc  plateau],  with  a  mean  eleva- 
ti<ai  of  about  1000  feet  To  the  west  of  the  Oder  the  land 
rises  gradoally  from  the  langeuthal  towards  the  southern 
boundary  of  the  province,  which  is  fbrmed  by  the  central 
part  of  the  Sudetfc  system,  including  the  Olate  Mountalna 
and  the  Biesengebirge  (Schneekoppe,  6S66  feet).  Among 
the  loftier  elevations  in  advance  of  tiiis  southern  barrier 
the  most  conspicuous  is  the  Zobten  (2215  feet),  the  histor- 
ical connection  of  which  with  the  name  of  the  province  has 
heeu  mentioned  above.  To  the  north  and  northeast  of  the 
Oder  the  province  belongs  almost  entirely  to  the  great 
North-Oennan  plain,  though  a  hiliy  ridge,  rarely  attaining 
a  height  of  KWO  feet,  may  be  traced  firam  east  to  wea^ 
aaserting  itself  most  definitely  in  the  Katzengebine. 
Nearly  the  whole  of  Silesia  lies  within  the  basin  of  the 
Oder,  which  flows  through  it  from  southeast  to  northwest, 
dividing  the  province  into  two  approximately  equal  parts. 
The  Viabila  touches  the  province  on  the  southeast,  and  re- 
«eives  a  few  small  tribntariee  from  it,  while  on  the  weet 
the  Spree  and  Black  Elster  belong  to  the  system  of  the 
Elbe.  The  Iser  rlsea  among  the  mountalna  on  the  south. 
Among  the  chief  feeders  of  the  Oder  are  the  Iblapane 
(right),  the  Qlatzer  Nelsse  (tefli),  the  Katibach  (left),  and 
the  Bartflcb. (right) ;  the  Boberand  its  tributary  tfae  Qneiss 
flow  through  Sliest  but  join  tiie  Oder  bevond  the  frontier. 
The  only  lake  of  any  extent  is  the  Schlawa  See,  7  miles 
long,  on  the  north  frontier.  There  is  a  considerable  difilar- 
«noe  in  the  climate  of  Lower  and  Upper  Silesia,  and  some 
of  the  villages  in  the  Biesengebirge  have  the  lowest  mean 
temperature  of  any  inhabited  place  in  Fiuasla  (below  40" 
Fahr.). 

Of  the  total  area  of  the  province  66  per  cent,  is  occupied 
by  arable  land,  10.8  per  cent,  by  pasture  and  meadow,  and 
nearly  20  per  cent,  byforeets.  The  soil  along  the  foot  of  the 
mountains  is  general^  good,  and  the  dIsMet  between 
BatibOT  and  Llegnlts,  where  70  to  80  per  cent,  of  the  snr- 
fkce  is  under  the  plough,  is  reckoned  one  of  the  most  fertile 

1  Compare  OrQnhagen,  OetdUCMe  SeUalatt  (Gotha,  1884  n.). 
An  ac<»unt  of  the  poetical  Mhools  of  Slleala  is  g\vva  under  the 
^'"g  OBBMAIfT  (vol.  Z.  V?- 174-8). 


in  Germany.  Tfae  parts  of  lower  Silesia  a^oioiiv  'Btm- 
denburg,  and  also  the  district  to  the  east  of  the  Oder,  an 
sandyand  compaiativdynniwodaetive.  Thediflfarateet*. 
als  are  all  grown  with  aoocesB,  wheait  and  rye  somettnui 
in  quantity  enough  for  exportation.  Flax  is  still  a  fTeqneat 
crop  in  the  hilly  districts,  and  more  sugar-beets  are  rsitid 
in  Sileaia  than  in  any  other  Prussian  movinee  except  Sax- 
ony. Tobaooo,  oll^aedst  ehicory,  and  may  also  be 
specifled,  while  a  Uttle  wine,  of  an  Inforior  anally,  ii  pn- 
duoed  near  Qrfinberg.  Mulberry  trees  for  the  silk-ealtiin 
have  been  Introdaced  and  thrive  &irly.  Large  estates  sn 
the  rule  in  Silesia,  where  35  per  cent,  of  t^e  und  is  ia  the 
hands  of  owners  posseasing  at  least  250  acres,  irtilla  p»^ 
ertiea  of  60,000  to  100,000  acres  are  oommmi.  The  dlstritti 
of  Oppeln  and  Liegnits  are  among  the  most  richly  wooded 
parts  of  Pruasia.  According  to  the  live-stock  oensu  for 
1883,  Silesia  contains  275,122  horses,  1,387430  oows,  1,306,- 
496  sheep,  518,812  piga.  1754!83  goats,  and  128,888  beahirea. 
The  merino  sheep  was  introduced  by  FTederw  the  Great 
and  since  then  l^e  Silesian  breed  of  sheep  has  been  greatlj 
improved.  The  wooda  and  mountains  harbor  large  quan- 
tities of  game,  such  as  red  deer,  roedeer,  wild  boaia,ai>d 
hares,  while  an  occasional  wolf  finds  its  way  into  tlu 
province  fttim  the  Carpathians.  The  fishery  includes  aahaon 
in  the  Oder,  trout  in  the  mountain-streama,  and  carp  in  tht 
small  lakes  or  ponda  with  which  ^e  province  ia  aprinklei 
Compare  the  titles  in  Prdsbia.  (vol.  zz.  p.  18). 

The  great  wealth  of  Silesia,  howerer,  lies  nndergroand, 
in  the  ^pe  of  large  stores  of  ooal  and  other  minerals,  wd 
its  mining  Teoords  go  back  to  tfae  12th  century.  The  oasl- 
measures  of  TTpper  Silesia,  in  the  sontheast  part  of  tlw 
province,,  are  among  the  most  extensive  in  continents! 
Europe,  and  there  is  another  large  field  nearWaldentiOTtc. 
The  annual  output,  ranging  between  twelve  and  fiften 
millions  of  tons,  valued  at  nearly  £3,000,000  steriug 
[$14,680,000],  is  equal  to  more  than  a  quarter  of  the  entirB 
yield  of  G^ermany.  The  district  of  Oppeln  also  cont^  • 
great  quantity  of  iron  (annual  produce  7W,000  to  800,000 
tons,  value  about  £1,000,000  [$4,660,000]].  The  deposits  of 
aino  in  the  vicinity  of  Beuthen  are  perhaps  the  richest  in 
the  world,  and  prodnce  four-fifths  of  the  sine  of  Genua]r 
(550,000  tone).  The  remaining  mineral  products  Include 
lead  (from  which  a  considerable  quantity  of  silver  is  ex- 
tracted), copper,  eobalk  arsenic,  the  rare  metal  cadniiam, 
alum,  brown  ooal,  marble,  and  a  few  of  the  commoner  pn- 
oionsatonee  (jaspen,  agates,  amethysts,  etc).  The  prorutea 
contains  practically  no  salt  or  brine  spring  but  tiien  sn 
well-k  nown  mineral  aiaings  at  Warmbiunn,  Baldirann,  aad 
several  other  plaoea. 

A  bofiy  mannfluitnrlngactlvi^hasloimbeuii  united  with 
the  underground  indns&ies  of  Sileaia,  and  the  provines  ia 
this  reapect  yields  the  palm  to  no  other  part  of  Pnusia  ex. 
oept  districts  in  the  Bhineland  and  Westphalia.  On  the 

Elatoan  of  Tamowita  tfae  working  and  amelting  of  meteh 
I  natually  ibe  predominant  induaby,  and  In  tlie  nd(^- 
borhood  <a  Beutben,  Konigahntte,  and  Glelwlta  then  seona 
an  almost  endless  BnccesBion  of  iron-works,  zinc-fi»ndr{es, 
machine-shops,  and  the  like.  In  1681  the  total  value  of  th« 
metals  produced  in  the  varioos  foundriea  of  the  provinee 
was  ££,376.250  [$11,648,675].  At  the  foot  <tf  the  Bleaenm- 
birge,  and  along  the  soothem  mountain  Hue  generally,  the 
textile  industries  prevail.  Weaving  has  been  practiced  in 
Silesia,  on  a  large  scale,  since  the  14th  oentory ;  and  Silesian 
linen  still  maintains  its  reputation,  though  tfae  oonditiou 
of  production  have  greatly  changed.  Cotton  and  wotrilw 
goods  of  all  kinds  are  also  made  In  large  quantities,  ana 
among  the  other  indnatrial  products  are  beetroot  sogar 
(197,000  tons  in  1883-84),  spirifca,  chemlcala,  tobacco,  stareb, 
paper,  pottery,  and  "  Bohemian  glasa."  Lace,  somewlut 
teaembling  that  of  Brussels,  ia  made  1^  the  women  of  the 
mountainous  districts.  The  trade  of  Sileaia  la  scarcely  to 
extensive  as  might  be  expected  from  Its  important  ladns* 
trial  activity.  On  t^e  east  it  is  hampered  by  the  stringent 
regulations  of  the  Bussian  frontier,  and  the  great  water- 
way of  the  Oder  is  sometimes  too  low  in  summer  for  navi- 
gation. The  extension  of  the  railway  system  lias,  however, 
had  its  usual  effbct  in  fDStering  ounmerce,  and  the  minenl 
and  manufhctared  products  of  the  provinee  are  flredy  ez* 
ported. 

At  the  census  of  1680  the  population  of  Silesia  wis 
4,007,925,  of  whom  2,0^084  were  Boman  Catholioe,  1,867,489 
Protestants,  and  62,682  Jews.  Atmnt  35  per  cent,  of  the 
population  ia  urban  and  65  per  cent,  rural.  The  density  ^ 
257  per  square  mile,  less  than  that  of  Westphalia  (262)  and 
the  Bhineland  (3fl0);  but  the  average  is  of  oonise  very 
fcreatly  exceeded  in  Uie  industrial  districts,  such  as  Benthoi. 
Tho  occapation  oenaos  ot  1883  shows  that  44  per  cent,  of 
the  population  are  supported  by  agricnitnre,  36  per  cent 
by  industries,  8.4  per  oentby  trade,  and  2£  per  eratby 
dalfy  labor  and  domestic  servloe,  while!  par  eaaUbeloag 
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to  a«  oflbdal  and  5  per  eant.  to  the  anemployed  nliwifw 
Nevly  thrae-foortbs  of  the  inhabitants  and  territory  are 
Oeimaa,  but  to  the  east  of  the  Oder  the  Poles  (nearly 
l/NO^OOO)  form  the  bulk  of  the  popalatioD,  while  there  are 
^MtSOjOOO  Ckeehfl  in  the  aoath  part  of  the  provinoe  and 
aOtOOO  Wndi  near  Liegniti.  The  Roman  CathoUos,  moat 
of  wbon  are  nnder  the  ecclesiastical  sway  of  the  ^inoe- 
Mmp  o£  Brealaa,  are  predominant  in  Upper  Silesia  and 
Olati;  the  Protestants  prevail  In  Lower  Silesia,  to  the  west 
«f  the  Oder,  and  in  Losatla.  The  noUcaae  is  very  niimer> 
«■■  in  ffileaia,  chiefly  in  oonaeqaenoe  of  tiie  Polish  districts 
ttindndee.  The  edncatimial  instltnUons  of  the  provlnoe 
sie  headed  by  the  oniTersity  of  Breelao.  In  1883-84  the 
peicMitage  of  ilUterate  recroiti,  in  spite  of  the  iuse  Pidish* 
^peaking  contingent,  was  only  1.70.  The  capftH  and  seat 
nt  the  pnrindal  diet  is  BrealaD,  which  is  ano  hj  fkr  the 
Itrgfst  and  most  important  town  (298,893  Inhabitants  In 
1866).  The  towns  next  in  point  of  siae  are  GSrlita  (56,120 
iahaUlaats),  UeRnita  (43^1).  K6niphfltte  (31331),  Beu- 
IhM  mm),  SehweidDlti  (23,775),  Nclne  (21,444),  and 
iShpm  (9(MNI8).  Tbe  prorinoe  sends  thirto--flTe  members 
to  the  reiehstag  and  slzty-flve  to  the  Prossuut  chamber  of 
dqntics.  The  government  divisions  of  Brealaa  and  Oppeln 
lagetho'  fivnn  the  district  <^  the  6th  army  corps  (seat, 
BrediB).  while  Llegniti  bdonn  to  tAiatof  the  aAiarmy 
«otpa^  the  beadqaatten  of  which  axe  at  Pwoi.  Ologan, 
0ms,  Heine,  and  Oosel  are  foitreflsee. 

AnrrBiAH  Siuebia,  the  part  of  the  dnehy  that  remained 
to  Aasbia  after  the  Sevm  Yeus'  War,  Is  a  mere  fhuition  of 
the  whole,  Ha  area  being  only  1960  square  milee,  or  abont 
oae^htb  of  Uiat  of  Pmssian  Sileela.  It  fidla  Into  two 
OBall  portims  of  territory,  separated  by  a  pn^eeting  Umb 
of  Xoravia  and  sarronnded  by  Pmssian  SUesIa,  Hoisrla, 
Hongary,  uid  Qalicia.  ttntil  1849  it  was  for  administra- 
tire  pQiposes  reckoned  a  part  of  Moravia,  bat  since  that 
jew  it  has  been  a  crown l*nd  of  the  Ansttian  empire  (the 
aasUMt  of  all),  with  the  style  of  dndiy.  The  Troppao  or 
wMtem  divisioa  of  the  erownland  is  fliuiked  by  the  Sodetic 
Monntains  (Altvater,4678  feet),  and  the  Teaoben  or  eastern 
half  by  the  Carpathians  (Lissabom,  4330  feet),  and  a  great 
]nepcnti«i  of  the  snrfhee  is  oocapled  by  oAhoots  of  these 
nages.  The  Vistola  rises  on  the  Chrpathlans,  within  Aos- 
trian  Snesia,  while  the  western  part  of  the  erownland  is 
dose  to  the  headwatete  of  the  Oder,  which  rises  near  at 
kaad  In  Moravia.  Owing  to  ito  moantainoos  channter  and 
Its  dope  towards  the  north  and  northeast  the  erownland 
has  a  somewhat  severe  climate  for  its  latitade,  the  mean 
tempeinture  being  only  fSO"  Fahr.  while  the  annnal  nlnfidl 
varies  from  20  to  30  inches.  Upwards  of  45  per  cent  of 
the  sarfim  fs  oocapied  by  arable  land,  7i  per  cent,  by 
Meadows  and  garden^  lOi  per  cent  by  pastntes,  and  32  per 
cent  forests,  while  44  per  cent.  Is  anprodDCttTe  gronnd. 
The  sou  oannot  as  a  rule  be  termed  ridi,  tiioagh  some  of 
the  valleys  are  fertile.  The  chief  oropa  are  oato,  rye,  bar- 
ky, potatoes,  dover.and  flax.  Dairy-Orming  la  carried  on 
ia  the  moantains  after  the  Alpine  fashion,  and  Aeep  are 
Uriy  nnmeroos.  Geeae  and  ^gemu  ue  reared  In  great 
qnantitiea,  and  the  hunting  and  flshlng  are  both  very 
pnlific.  The  principal  mineral  reeoaroee  are  coal  (Slletia 
pedodng  13  per  cent,  of  the  prod  ace  of  Aostrla-Hangary), 
iron,  marble,  ud  date.  like  its  Pmssian  nelghbOT,  me 
CTownhmd  boaals  »  very  bn^  IndiMMal  activity,  the  chief 
pradacts  of  which  are  tta  Inm  and  steel  goods,  textile 
tthrics  (linen,  woollen,  ootton,  velvet,  silk),  chemicals, 
liqaenia,  and  beeboot  sugar.  The  trade  la  chiefly  a  transit 
CM,  thoagh  Uie  maunfiietDrea  and  sgricnltnral  produoe  of 
the  intivlttce  are  exported  in  eonsiderable  qoantfty.  TVop> 
pan,  the  capital  of  tne  docby,  cimtalns  large  cloth  mamino* 
•mies,  while  Teschen,  Biellts,  and  Jagerodorf  arealso  busy 
ihem.  The  population  in  1885  was  577,503,  of  whom  81,000 
were  ProtesUntsand  9000  Jews.  Abont  48  per  coat  of  the 
population  ii  snnnvled  by  agricaltore  and  87 per  cent, 
by  iDdnstry.  DMded  aoeording  to  na^nalltiea,  there  ue 
mjan  Germans,  ISOfiOO  C^hs,  and  158,000  Poles.  The 
Oerman  dement  Is  predominant  in  the  towns,  the  Polish  In 
the  ewtera  or  Teach  en  diviBion.  The  dnchy  sends  ten 
Bemben  to  tiie  Aoatrian  boose  of  repreaentativee  and  has 
a  provincial  diet  of  thirty-one  members.  ( J.  r.  M.) 

SILICA,  the  only  known  oxide  of  silicon  (see 
Chuostbt,  vol.  v.  pp.  461-454),  occurs  native  in  a 
great  variety  of  fonns,  which,  however,  correspond  to 
onljihe  fonx  dii^nct  species  of  Quartz  (^.r. ;  see 
ibo  MnnmALOOT,  vol.  xvi.  pp.  404-5),  Undymite, 
Opal  {q.v.,  and  oompue  toL  xvi.  pp.  405-6),  and 
aficeoQg  earth.  Ordinaty  qoaiti-rocK  and  sand  ore 
more  impure  fonng  of  qaarts.  Tridymite  cUffen  ftmn 
qwtx  oiily  fay  a  lower  apedfie  gravity,  and  in  eryRtal- 
Httetrie  detua ;  the  ayatak  are  as  a  rale  ananged  in 


triplets— henoe  the  name  (see  voL  xvi.  p.  405).  Sili- 
ceous earth  when  dxy  forms  a  tctv  yolnminons,  soft, 
fine  powder  ;  it  consists  of  the  shells  of  l^futoria.  As 
a  chemical  species  it  differs  little  from  opaL  Siliceona 
earth,  having  a  yeiy  low  rate  of  theormal  oondoctivityt 
serves  well  as  a  stuffing  for  the  hollow  walls  of  ioe> 
chests,  fire-proof  safes,  eta  It  is  used  besides  for  the 
making  of  J[>rMAMiTE  {q.v.).  Silica  of  any  kind  is 
absolutely  non-Tolatile,  and  is  fusible  only  at  the  tem- 
perature of  the  ozyhydrogen  fiame;  a  slight  admix- 
ture of  base  (potash,  lime,  eto.),  however,  suffices  to 
cause  it  to  " /nt "  at  a  red  heat.  It  is  absolutely 
proof  against  the  aelion  of  miiet  and  ordinary  mineral 
aoida  -j  hydrofloorio  atnd  acts  on  it  energetically,  as 
explained  in  Chemistrt,  vol.  v.  p.  452. 

AlhoHne  Silicate.— Silica  readily  dissolves  at  a  red  heat 
in  fused  alkaline  carbonates,  witii  evolution  of  carbonic 
acid  and  formation  of  alkaline  sUicates.  In  this  ;^oce6S 
one  molecule  SiOt  of  silica  Is  capable  of  deoomposlng  at 
most2BiOOOi(whereB=:EorNa).  The  compound  8iOi.- 
SBiO,  "  orthosilicste"  of  alkali,  freezes  into  a  compact  non- 
transparent  mass,  readily  soluble  In  water,  with  formation 
of  an  Intensely  alkaline  sdntion.  It  does  not  unite  with 
any  addltionu  alkali,  but  readily  fuses  up  with  more  silica. 
Without  going  beyond  »red  heatltiseasytoprodnce  thus 
homogeneoQs  manrnir  of  any  composition,  NaiOjrK(^  from 
SB=\ Op  to  x=  (at  least)  4. 

Componnds  approximating  to  x=A  are  known  as  water 
don.  Potash  water  glass,  Kt0.4SiOi,wa8diBooveredinI825 
by  Fuchs  in  Hnnlcb,  who  noticed  all  its  practically  Impor- 
tant  properties  and  saw  their  signiflcance.  Water  glsM 
when  in  compact  pieces  looks  like  orilnary  ^an,  and  to  not 
at  all  obviously  attacked  by  cold  Vater.  Bnt  when  the 
powdered  snbetance  is  boiled  vrith  water  it  dissolTee,  and 
the  solution  can  be  boiled  down  to  the  consistence  of  a  syntp 
withoQt  anything  separating  out  even  in  the  cold.  Such 
water  glass  Bynip,'when  apdled  as  a  coating  to  wood,  paste- 
board, etc.,  dries  npintoaconerent  varnish  which  renders  the 
oltject non-inflammable, because  in  theheatofaflre the  coat- 
ing melts  into  a  oontinaous  viscid  covering  which  prohibita 
access  of  oxygen  to  the  interior.  The  early  application  of 
water  glass  to  the  scenery  of  the  Mnnich  eoaii  theatre  ex- 
plains its  long  immnnlty  from  destructive  flres.  When 
mixed  with  powdered  chalk,  msgnesite,  phosphate  of  lime, 
and  many  other  similar  materials,  it  gradnally  nnltee  with 
these  Into  hard  stone-like  masses.  CiuiBtic  lime  and  mag- 
nesia (MgO)  thus  unite  with  It  with  exceptional  promptl- 
tnde,  with  elimination  of  alkali.  Water  gbtss,  In  short,  is 
to  the  class  of  mineral  sabstanees  referred  to  what  ordinary 
gine  is  to  vrood  and  pwer,  etc.,  and  it  is  used  largely  for 
anak^pHU  porposes.  Fuchs  hiniedf  based  upon  this  prop- 
er^ of  his  preparation  a  new  process  of  wall  painting  which 
was  subsequently  developed  and  brought  to  great  perfection 
by  Kanlbach  and  othen.  In  this  process  of  "  stereochromy," 
as  It  is  called,  the  more  immediate  basis  for  the  painting 
oonsista  of  a  tliln  layer  of  a  kind  of  cement  made  np  of  pow- 
dered marble,  dolomite,  quartz,  and  air-worn  quicklime 
with  water  glass.  On  it  the  colors  are  laid  with  plain  wa- 
ter, which  causes  them  to  stick  on,  bnt  quite  loosely,  so  that 
the  artist  can  work  at  leisure  and  correct  mistakes.  The 
flniabed  painting  is  flxed  by  applying  to  it  a  spray  of  water- 
glass  solution,  wnlch,  In  the  course  of  a  few  days,  makes  it 
perfectly  fiwt.  All  that  then  remains  to  be  done  Is  to  wash 
the  painting  with  alcohol  to  remove  the  eliminated  alkali 
and  any  dust  that  may  have  collected.  A  stereoehromic 
painting  funlike  one  made  by  the  old  fresco  process)  is  prac- 
tically proof  against  atmoqiherio  inflnences,  even  nnder  a 
northern  dimato.  In  a  water-glass  solution  the  alkali  is,  so 
to  say,  only  half  combined  with  the  silica ;  part  of  it  in  bet 
must  be  presumed  to  be  present  in  tiie  flree  steto.  At  any 
rate  the  solution  emnlsioniaes  flits,  and  therefore  isa  deans- 
ing  agent  In  the  same  sense  as  soap^lation  is.  Water  glass 
and  other  alkaline  dlicatea  are  accordingly  used  as  addi- 
tions to  some  of  Uie  cheaper  kinds  of  soap. 

SILISTRIA,  or  Silistra,  a  fortified  town  on  the 
south  side  of  the  Danube,  75  miles  below  Rustohuk, 
and  150  miles  from  the  mouth  of  the  river^  is  now  at 
the  bead  of  a  district  in  the  principalis  of  Bulgaria. 
In  1881  the  population  was  10,657. 

Siliatria  is  the  Daroetorum  of  the  Bomans,  the  Dorastolos 
of  the  Byzantines,  the  Drstr  of  the  Bnlnrians.  It  was  one 
of  the  most  importont  towns  of  the  Soman  province  of 
Moesia  Inferior,  successivdy  the  headquarters  of  the  leglo 
I.  Italica  and  the  legio  XI.  Claudia.  It  was  defended'by 
tile  Bulgarian  enr  Simeon  against  the  Hungarians  (SBOQ. 
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Gftptared  by  Svyfttoslftff,  the  Varinglan  called  to  the  amiat- 
snee  of  the  empexor  Nicepfaorns  (967),  it  ww  HibseqaeDtly 
Teeorered  by  uie  BidgMians  after  a  three-montharlienne 
dflfenoe.  Under  the  Tbrka,  whom  rale  began  in  the  latter 
part  of  the  14th  centnry,  Silistria  oontinaed  to  fionrish : 
H^i  Khalfii  dtJBcribcM  it  as  the  most  important  of  all  the 
Danoblan  towni.  It  was  the  mat  at  a  Greek  metropolitaD 
with  five  blahcvH  nnder  him ;  and  a  aettlflment  of  T'lpiifi" 
merchants  kept  alive  ita  oommercial  hiterestB.  The  Rns- 
BiauB,  vho  captared  Silistria  in  1810,  destroyed  ita  fortifica- 
tioDA  before  they  withdrew ;  but  they  were  rebuilt  by  for- 
eign engineers,  and  in  1828-9  were  strong  enough  to  offiBr  a 
seriooB  reriatanoe  to  the  Russians,  who  lost  3000  men.  At 
that  date  thepopnlation,  inolBding  the  gurison,  was  24,000, 
bnt  In  1837  It  was  only  about  4000.  In  1654  the  town  was 
suooesafully  defended  by  General  Krach  against  the  Bns- 
siana  till  the  arrival  of  the  Anstrians  in  the  peninsula.  It 
was  ^ain  invested  by  the  BasBians  In  1877,  and  on  the  oon- 
dnslon  of  peace  was  evacoated  by  the  Turks. 

SILTUS  ITALICUS,  a  Latin  epic  poet,  waa  bom 
in  25  and  died  m  101  a.d.  Hia  birthplace  is  un- 
.  known.  From  his  cognomen  Italtcus  the  conclusion 
has  been  drawn  that  he  came  from  the  town  of  Italica 
in  Spain  ;  but  Latin  usa^e  would  in  that  case  hare 
demanded  the  form  IttUumsis,  and  it  is  highly  im- 
probable that  MarUal  would  hsif/e  fiuled  to  name  him 
amonx  the  literary  celebrities  of  Spun  in  the  latter 
half  of  the  Ist  century.  The  oo^jeotore  that  Silius 
was  from  Italica,  the  capital  of  the  Italian  confedera- 
tion during  the  Social  War,  is  open  to  still  sbeoaga 
ob|ection.  Most  likely  some  ancestor  of  the  poet  ao- 
quired  the  Utle  "  Italicus"  from  having  been  a  mem- 
ber of  <Kie  of  the  oo^rations  of  "  lulici "  who  are 
often  mentioned  in  inscnriptions  from  Sicily  and  else- 
where. Id  early  life  Silius  was  a  renowned  forensic 
orator,  later  a  safe  and  cautions  Fwlitidan,  without 
ability  or  ambition  enough  to  be  legitimately  obnoxious 
to  the  cruel  rulers  under  whom  he  lived.  But  medi- 
ocrity was  hardly  an  effiaent  protection  against  the 
murderous  whims  of  Nero,  ana  Silius  was  generally 
believed  to  have  secured  at  once  his  own  safety  and  his 
promotion  to  the  consalshi|i  hv  putting  hia  oratoricad 
powers  to  discreditable  use  in  the  jndicsal  feices  which 
often  ushered  in  the  doom  of  the  emperor's  victims. 
He  was  consul  in  the  year  of  Nero's  death  (69),  and 
is  mentioned  by  Tadtus  as  having  been  one  of  two 
witoessea  who  were  present  at  the  conferences  between 
Vitellins  and  Flavins  Sabions,  the  elder  brother  of 
Vespaaian,  when  the  l^onsfrom  the  East  were  march- 
ing rapidly  on  the  capital.  The  life  of  Silius  after  his 
consulship  is  well  depicted  by  the  younger  Pliny : 
**He  conducted  himself  wisely  and  courteously  as  the 
friend  of  the  luxurious  and  cruel  Vitellius:  he  won 
repute  by  his  prooonsukhip  of  Asia,  and  obliterated 
by  the  praiseworthy  use  he  made  of  his  leisure  the 
stain  he  had  incurred  through  his  active  exertions  in 
former  dasa.  In  dignity  and  contentjnaat,  avoiding 
power  and  therefore  nostility,  he  otttlived  the  Flavian 
dynasty,  keeping  to  a  private  station  after  hia  governor- 
ship of  Asia."  His  poem  contains  only  two  passages 
relating  to  the  Flavians ;  in  both  Domitian  is  eulogized 
as  a  warrior ;  in  one  he  figures  as  a  singer  whose  lyre  is 
sweeter  than  that  of  Orpneus  himself  Silius  had  evi- 
dently little  taste  for  bowing  down  in  the  house  of 
Rimmon,  and  refrained  from  using  the  many  oppor- 
tunities which  his  epic  afforded  for  humoring  the  vanity 
of  the  imperial  house.  He  was  a  great  student  and 
jpatron  of  literature  and  art,  and  a  passionate  collector. 
Two  ^at  Komans  of  the  past,  Cicero  and  Virgil,  were 
by  him  idealised  and  ventt^ly  worshipped  ;  and  he 
was  the  happyposseBsor  of  their  estates  at  Tusculum 
and  Nafiles.  The  later  life  of  Silius  was  passed  on  the 
Campanian  shore,  hard  by  the  tomb  of  Virgil,  at  which 
he  offered  the  homage  or  a  devotee.  He  closely  emu- 
lated the  lives  of  his  two  great  heroes :  the  one  he  fol- 
lowed in  composing  epic  verse,  the  other  in  debating 
philosophic  questions  with  his  friends  of  like  tastes. 
Among  these  was  Epictetus,  who  judged  him  to  be 
the  most  philosophic  spirit  among  tne  Romans  of  his 
time,  and  Comatns,  the  Stoic,  riietorician,  and  gram- 


marian, who  appropriately  dedio^ed  to  Silins  a  com- 
mentary upon  Virgil.  Though  the  verse  of  Silins  is 
not  wrapped  in  Stoic  gloom  like  that  of  Lucon,  ^ 
Stoicism  lends  in  many  places  a  not  nngracel\il  eianty 
to  his  poem.  Silius  was  one  of  the  numerous  Romans 
of  the  eariy  empire  who  had  the  courage  of  their  opin- 
ionsj  and  carried  into  perfect  practice  the  theoiy  of 
suicide  adopted  by  t^eir  school.  Sbicken  hv  an  mco- 
rable  disease,  he  starved  himadf  to  death,  keeiniig  a 
cheerful  countenance  to  the  end. 

Whether  Silins  committed  to  writing  his  philosmhie 
dialogues  or  not,  we  cannot  aa^.  Chance  has  preserred  ts 
OS  his  epic  poem  entitled  Puniea,  in  seventeen  books,  sad 
cmnprising  some  foart«en  thousand  lines.  The  epics  tf 
Silins,  Lucan,  Statins,  and  Valerius  Flaccos  are  bat  a  finr 
waifs  carried  down  to  ns  by  the  wandering  stream  of  time 
from  the  vast  mass  of  post-Virgilian  epics.  Long  before 
Silius  bethought  himself  of  his  epic  all  possible  historical 
and  mythological  themes  had  been  worn  to  tatten  by  tbeie 
poets.  In  choosing  the  Second  Panic  War  for  his  sntgect, 
Silins  had,  we  know,  many  predeoeesors,  ss  he  donbtleoi  hsd 
many  followers.  From  the  time  of  Nnvins  onwards  every 
great  military  straggle  In  whidt  the  Bomans  had  been  en- 
gaged had  found  its  poet  overaod  over  again.  In  jostiato 
Silius  and  Lucan,  it  ^ould  be  observed  that  the  myttaologic 
poet  had  a  far  easier  ta^  than  tiie  historic  In  a  well-known 
passage  Petronius  pointedly  deecribee  the  difficulties  of  tlw 
historic  theme.  A  poet,  be  said,  who  should  take  opon  bis 
the  vast  sabject  of'  uie  civil  wars  would  breu  dom 
beneath  the  burden  unless  he  were  "  faii  of  learning,"  sinoe 
he  would  have  not  merely  to  record  fbcts,  which  ibt  his- 
torians did  much  better,  bnt  most  possess  an  nnshackiei 
genius,  to  whidt  full  coarse  most  be  given  by  the  use  of 
digressions,  by  bringing  divine  beings  on  to  the  stage,  and  by 

E'ving  generally  a  mythologic  tinge  to  the  snl^ect.  The 
ttln  laws  of  the  historic  epic  were  fixed  by  Ennins,  and 
were  still  binding  when  CUmdian  wrote.  They  were  never 
seriously  infrinnd,  except  by  Lnoan,  who  ■nbstitated  te 
the  dei  ex  mmmiw  of  his  predeoeisora  tJte  vast,  dim,  sad 
imposing  Stoic  conception  of  destiny.  By  protracted  ai^ti- 
cation,  and  being  (to  use  the  significant  phrase  of  P^o- 
nias)  "Aill  of  learning,"  Silins  had  acquired  ezcellrat 
recipes  toe  every  ingredient  that  wexA  to  tb»  making  of  the 
conventional  historic  epic  Though  he  is  not  named  by 
Qnintilian,  he  is  probably  hinted  at  in  the  mention  of  s 
class  of  poets  who,  as  the  writer  says,  "  write  to  show  their 
learning."  To  seise  the  moments  in  the  fai^i7,  however 
nnimpoitant,  which  were  fli^aUe  of  pictareeane  teeatBM&t; 
to  pass  over  all  events,  however  important,  wbioh  ooaU  asl 
readily  be  rendered  into  heroics ;  to  stulT  out  the  somewhst 
modem  heroes  to  something  like  Homnic  proportitKu;  to 
snttjeot  all  their  movements  to  the  passions  and  oapiioeextf 
the  Olympians :  to  ransack  the  poetry  of  the  past  for  ind- 
dents  and  similes  on  which  a  slightly  new  ao6  migbt  be 
put;  to  foist  in  hy  well-worn  artifices  episodes,  bowever 
sttange  to  tiie  sitl^ect,  taken  from  the  mythologic  or  historic 

S lories  of  Borne  and  Greece, — all  this  Silins  knew  how  to 
o,sshe  knew  bis  own  fingers  and  nails.  He  did  it  allwitk 
the  languid  grace  of  the  inveterate  connoisseur,  and  witk 
a  simplicity  foreign  to  his  time,  which  sprang  in  part  froia 
oultivated  taste  and  horror  of  the  venturesome  word,  and 
in  part  from  the  subdued  tone  of  a  life  which  had  coms 
unscathed  through  the  reigns  of  Caligula,  Nero,  and  Domi- 
tian. The  more  threadbare  the  theme,  and  the  more  worn 
tJie  machinery,  the  greater  the  need  of  genius.  Two  of  the 
most  rigid  reonirements  of  the  ancient  epio  were  abundant 
similes  and  abundant  single  combats.  But  all  the  obvious 
resemblances  between  the  actions  of  heroic  man  and  ex- 
ternal nature  had  long  been  worked  out,  while  for  the 
renovation  of  the  single  combat  little  oonld  be  done  till  the 
hero  of  the  Homeric  type  was  replaced  by  the  medieval 
knight  Silins,  however,  bad  perfect  poetic  appreciation, 
with  scarce  a  trace  of  poetic  creativeness.  No  writer  list 
ever  been  more  correctly  and  more  uniformly  Judged  bj 
contemporaries  and  by  posterity  alike.  Only  the  sbwuelev 
flatterer,  Martial,  ventured  to  nil  his  friend  a  poet  as  grest 
as  Virgil.  But  the  younger  Pliny  gently  says  uiat  he  wrote 
poems  with  greater  diligence  than  talent,  and  that,  when, 
according  to  the  fashion  of  the  time,  he  recited  them  to  his 
friends,  "  he  sometimes  found  out  what  men  really  thongU 
of  them."  It  is,  indeed,  strange  that  the  poem  lived  on. 
Silius  is  never  mentioned  by  ancient  writers  after  Pliny 
except  Sidonlns,  who,  under  different  conditions  and  st  a 
much  lower  level,  was  such  Mother  as  he  Since  the  dis- 
covery of  Silins  by  Poggio,  no  modem  enthusiast  has  ariasn 
to  sing  his  praises,  andin  the  last  sixty  yean  he  his  fHUMl 
no  editor,  even  fbr  his  text.  Ei{iiteenth-oenta>T  editon, 
at  a  time  when  modem  ffilll  were  numerous  in  the  field  «f 
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Utenton  and  more  fbahionable  than  they  bare  been  siace, 
foond  in  tixe  Ptatiea  passagee  not  nnworthy  of  Gom^riaon 
with  the  Samade,  ttad  thought  that  Silioa  did  not  disgrace 
Tiigll;  bat  even  such  gentle  commendation  ia  not  likely  to 
be  repeated  again.  Yet,  by  the  parity  of  bia  taste  and  his 
Latin  in  an  age  when  taste  was  fast  becoming  vicious  and 
lAtin  oornipt,  1^  his  presentation  to  us  of  a  type  of  a  thou- 
and  vanisbed  Latin  epics,  and  by  histoiie  aspects  of 
bis  nl^ect,  SiUns  merits  better  treatment  from  scholars 
than  be  has  received.  The  general  reader  be  can  hardly 
interest  again.  He  is  indeed  of  imitation  all  compact,  and 
nso^y  dilutea  what  he  borrows ;  he  may  add  a  new  beauty, 
bat  new  strength  he  never  gives.  Hardly  a  dozen  lines 
anywhere  are  without  an  ecko  of  Virgil,  and  there  are 
frequent  admixtures  of  Lucretius,  Horaoa,  Ovid,  Lncan, 
Homer,  Heeiod,  and  many  other  poets  still  extant, ,  If  we 
eonld  reoMistitute  the  library  of  SUios  we  should  pobably 
tnd  that  scarcely  an  idea  or  a  phrase  in  his  entire  work 
was  wholly  his  own, 

Ihe  raw  material  of  the  Amtea  was  supplied  in  the  main 
by  the  third  decade  of  Livy,  though  Silius  may  have  con- 
salted  other  historians  of  the  HannibiUic  mr.  Such  fiusts 
as  are  nsed  are  generally  inesented  with  their  actual  cii- 
eomstanees  unchanged,  and  in  their  historic  sequence.  The 
s^tof  the  Punic  times  is  but  rarely  misconceived, — as 
when  to  secret  voting  is  attributed  the  election  of  men  like 
Flaminius  and  Varro,  and  distinguished  Bomans  are  de- 
^oted  as  oontending  in  a  gladiatorial  exhibition.  Silins 
elearly  intended  the  poMn  to  eon^  of  twen^-foor  books, 
like  the  Iliad  and  the  Odyssey,  but  after  the  twelfth  he 
hnnies  in  visible  wearinees  to  the  end  and  concludes  with 
seventeen.  The  general  plan  of  the  epic  follows  that  of  the 
Diad  and  the  ^neid.  Its  theme  is  conceived  as  a  duel  l>e- 
tween  two  mighty  nations,  with  parallel  dissensions  among 
the  gods.  Sdpio  and  Hannibal  are  the  two  great  heroes 
who  take  the  place  of  Aehilles  and  Hector  on  the  one  band 
and  (rf' .£neas  and  Tumus  on  the  other,  while  the  minor 
figures  are  all  painted  with  Virgilian  or  Homeric  pigments. 
In  the  delineation  of  character  our  poet  is  neither  very 
powerful  nor  very  consistent.  His  imagination  was  too 
weak  to  realize  the  actors  with  distinctness  and  individu- 
ality. His  Hannibal  ia  evidently  at  the  outset  meant  for 
an  incarnation  of  cruelty  and  treachery,  the  embodiment 
of  all  Uiat  the  vulgar  Soman  attached  to  the  name  "  Punic." 
But  in  the  course  of  the  poem  the  greatness  of  Hannibal  is 
borne  in  upon  the  poet,  and  bis  feeling  of  it  itetrays  itself 
in  many  touches.  Thus  he  names  Selpio  "  the  great  Han- 
nibal of  Ausonia" ;  be  makes  Judo  assure  the  Carthaginian 
leader  tiiat  if  fortune  had  only  permitted  him  to  i>e  bom  a 
laman  be  wonld  have  been  admitted  to  a  place  among  the 
gods;  and,  when  the  ungenerous  monster  of  the  first  book 
aeooids  in  the  fifteenth  a  splendid  burial  to  Harcellus,  the 
poet  cries,  **  You  would  &ncy  it  was  a  Sidonian  chief  who 
had&llen."  Silins  deserves  little  ^ty  Cor  the  &ilnre  of  his 
attempt  to  make  Sclpio  an  equipoise  to  Hannibal  and  the 
counterpart  In  peraonal  prowess  and  prestige  of  Achilles. 
He  becomes  in  the  process  almost  as  mythical  a  figure  as 
the  medlnval  Alexander.  The  best  drawn  of  the  minor 
characters  are  Fabius  Cunctator,  an  evident  copy  of  Lucan's 
CUo,  and  Rnllna,  the  consnl  killed  at  Omnis,  who  fights, 
hates,  and  dies  like  a  gennine  man. 

Clearly  it  was  a  matter  of  religion  with  Silius  to  repeat 
and  adapt  all  the  striking  episodes  of  Homer  and  Yirgil. 
Hannibal  most  have  a  shield  of  marvellous  workmanship 
like  Aehilles  and  .£neas;  beeanse  iBneas  descended  into 
'BaOm  and  had  a  vision  ta  the  fiitare  hi8t<N^  of  Some,  so 
most  Selpio  have  his  revelation  from  heaven ;  Trebia,  choked 
widi  bodies,  must  rise  in  ire  like  Xantbus,  and  be  put  to 
tight  hj  Vulcan:  for  Virgil's  Camilla  there  must  be  an 
Adnte,  heroine  Of  Sagnntom :  the  beantiftil  speach  of  Bn- 
xyafns  when  Nisns  seeks  to  leave  him  Is  too  good  to  be 
thrown  away, — furbished  up  a  little,  it  will  serve  as  a  part- 
ing addieas  from  Imilce  to  her  bnalsand  Hannibal.  The 
deseriptioiM  of  the  nnmerous  battles  are  made  up  in  the 
main,  according  to  epic  rule,  of  single  combats— wearisome 
sometimes  in  Homer,  wearisome  oftener  in  Virgil,  painfully 
wearisome  in  SUins.  The  different  component  parts  of  the 
poem  am  on  the  whole  fUriy  well  knit  together,  and  the 
transitions  are  not  often  needlessly  aibmpt ;  yet  occasionally 
Inddenti  and  episodes  axe  Introdneed  with  all  the  Irrele- 


vancy of  the  modem  novel.  A  son  of  Begulos  escapes  from 
Thrasymene  to  a  hut,  merely  to  find  there  an  old  servant 
of  his  fbther,  and  to  afibrd  him  the  opportunity  of  telling 
over  again  the  tale  of  the  first  war  against  nte  Oartha- 
giuians.  To  give  scope  for  a  eulo^  of  Cicero,  an  ancestor 
of  bis  fights  at  Gannm,  and  strong  devices  sometimes  usher 
in  such  stories  as  the  judgment  of  Paris  and  the  choice  of 
Hercules.  The  interposition  of  the  gods  ia,  however,  uaually 
managed  with  dignity  and  appropriateness. 

As  to  diction  and  detail,  we  miss,  in  general,  power  rather 
than  taste.  The  metre  runs  on  with  correct  smooth  monotony, 
with  something  alwi^  of  tiie  Virgilian  aweebiess,  though 
attenuated,hutnotbingoftheTIzgiliMi  variety  and  strengUi. 
The  dead  level  of  literary  ezeeation  is  seldom  broken 
by  a  rise  into  the  region  of  genuine  pathos  and  beauty,  or 
bya  descent  into  the  ludicrous  or  the  repellent.  There  are 
few  absurdities,  but  the  restraining  force  is  trained  percep- 
titm  and  not  a  native  sense  or  humor,  which,  ever  present 
In  Homer,  not  entirely  absent  In  Vinil,  and  sometimes 
finding  grim  expression  In  Lucan,  fails  SiHns  entirely.  The 
address  of  Anna,  Dido's  sister,  to  Juno  compels  a  smile. 
Though  deified  on  her  sister's  death,  and  for  a  good  many 
oentaries  already  an  Inhidritant  of  heaven,  Anna  meets 
Jnno  for  the  first  time  on  the  outbreak  of  the  Second  Punie 
War,  a'nd  deprecates  the  anger  of  the  queen  of  heaven  for 
having  deserted  the  Carthaginians  and  attached  herself  to 
the  Soman  cause.  Hannibal's  parting  address  to  his  child 
is  also  comical:  be  recognizes  in  the  "  heavy  wailing"  of 
the  year-old  babe  "  the  seeds  of  ngtm  like  his  own."  But 
Silius  might  have  been  forgiven  for  a  thousand  more  weak- 
nesses than  be  has  if  in  but  a  few  things  be  had  shown 
strength.  The  grandest  scenes  In  the  history  l>efore  him 
&il  to  lift  him  up ;  his  treatment,  for  example,  of  Hanni- 
bal's Alpine  passage  foils  immensely  below  Lucan's  vigor- 
ous delineation  of  Oato's  far  less  stiinring  match  across  the 
African  deserts. 

Bat  in  the  vei7  weaknesses  of  Silins  we  may  disewn 
merit.  He  at  least  does  not  try  to  conceal  defects  of  sub- 
stance by  contorted  rhetorical  conceita  and  feebly  forcible 
exaggerations.  In  bis  ideal  of  what  Latin  expression 
should  be  he  comes  near  to  his  contemporary  Quintllian,  and 
resolutely  holds  aloof  from  the  tenor  of  his  age.  Perhaps 
his  want  of  success  with  the  men  of  his  time  was  not 
wholly  dne  to  bis  foults.  His  self-control  rarely  fails  him ; 
it  stands  the  test  of  the  horrors  of  war,  and  of  Venus  work- 
ing her  will  on  Hannibal  at  Capua.  The  reader  of  Statins 
and  even  Propertins  will  be  thankful  for  the  rarity  of  re- ' 
condite  epithets,  such  as  "Bhceteau  destiny,"  "  Garaman- 
tian  standards,"  "Lagean  river,"  "Smymsean  strings." 
Only  a  few  passages  here  and  there  betray  the  true  silver 
Latin  extravagance,  as  when  Hannibal  is  compared  for 
speed  to  a  tigress  reft  of  her  cubs,  which  darts  forth  and  «n 
a  fete  hourt  traverses  the  Caucasus,  and  with  a  "winged" 
leap  flies  across  the  Qajngea ;  or  when  the  Carthaginians  after 
Cbpua  launch  their  spears  but  are  too  enervated  to  make 
(Ami  whig  ;  or  when  the  plague-stricken  and  fiunine- wasted 
men  of  Syracuse  hide  Uieir  diminished  i^ces  &r  within 
their  helmets,  and  careftiUy  shade  their  pallor  lest  hope 
should  arise  for  the  enemy.  In  the  avoidsuce  of  rhetoriod 
artifleeandepigrammatloantithesia  SlUus  stands  in  mailed 
contrast  to  Lucan.  Tet  he  can  be  pointed ;  so  of  Fabius, 
"  laudum  cladnmqne  qnietaMentecapax  ";  and  of  Scsevola, 
"  Aspeia  semper  amans  et  par  cuicumqne  periclo  " ;  and  of 
Africa,  "  Altrix  bellorum  bellatommque  vlrorum  Tellus,  nee 
fidens  nudo  slnefraudlbus  ensL"  Looking  at  Silinsmonly 
as  a  poet  be  may  not  deserve  high  praise;  but,  as  he  Is  a 
unique  specimen  and  probably  the  best  of  a  onoe  nnmerouB 
class,  the  preservation  of  bis  poem  among  the  remains  of 
I^tin  liteiaturA  is  a  fortunate  accident. 

The  poet's  ftill  name,  TL  CaUus  SlUus  ItaUcus,  Is  preserved  In 
an  inserlption  (C  /.  L.,  vl.  19B4),  The  poem  was  discovered  in  a 
MS.,  possibly  ai  Constance,  by  Posgio,  In  1416  or  1417 ;  fktnn  this 
now  lost  MS.  aU  existing  Usa,  which  behmg  entirely  to  the  ISth 
century,  are  derived.  A  valuable  MS.  of  the  8th  or  9th  century, 
found  at  Cologne  by  L.  Carrion  In  the  latter  part  of  the  16th  cen- 
tury, disappeared  soon  after  its  discovery.  Two  ediUtma  prin- 
dpa  app«Lred  at  Rome  1q  1471 ;  the  principal  editions  since  have 
been  those  of  Helnslus  (1600},  Drakenborob  (1717),  and  Emertl 
(Leipsic,  1791).  A  useftal  voriortan  edition  Is  that  of  Lemaire  (Paris, 
luta).  The  recent  fucvbrtUiofie*  on  SUIUs  are  mostly  small  pam- 
phlets, enumerated  by  Eugelmann  CBfU.  jScrtet.  Clam.,  1878). 

(J.S.B.) 


SILK. 


S 


ILK  is  a  fibrooB  substanoe  produced  by  many  in- 
sects, pTinoipallv  in  the  form  of  a  cocoon  or 
woiog  wiuin  which  the  creatures  are  iodoaed  and 
imtoBtod  doiiiig  the  period  of  thur  prinoipal  tnns- 


fonnations.  The  webs  and  nests,  etc.,  formed  by- 
spiders  are  also  of  silk.  But  the  fibres  used  for 
manufactnriDg  purposes  are  exclusively  produced  W 
the  molben;  silk-moth  of  China,  Bonwyx  mor^  un 
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ft  few  other  moths  closely  allied  to  that  insect  (see  vol. 
IT.  pp.  530-1).  Among  the  Chinese  the  name  of  the 
alk-worm  is  "si,"  Corean  "soi";  to  the  ancdent 
Greeks  it  became  known  as  e^p,  the  nation  whence  it 
came  was  to  them  Z^^c,  and  the  fibre  itaelf  eitpuUn^ 
wbenoe  the  Latin  »ericum^  the  French  «o£e,  the  Ger- 
man Seuh,  and  the  English  aUk, 

The  silk  industTy  originated  in  China;  andaooord- 
ing  to  native  reooids  it  has  existed  there  from  a  veiy 
remote  period.  The  empress  Se-ling-she,  wife  of  a 
&mou8  ranpieror,  Hwang-te  (2640  b.o.),  enoounged 
the  cultiTation  of  the  mulberry  tree,  the  rearing  of 
the  worms,  and  the  reeling  of  silk.  This  empress  is 
Bud  to  have  devoted  herself  personally  to  the  care  of 
rilkwQrms,  and  she  is  by  the  Chinese  credited  with 
the  invention  of  the  loom.  A  voluminous  andent 
literature  testifies  not  only  to  the  antiquity  bat  also  to 
the  imp^>rtance  of  Chinese  sericulture,  and  to  the  care 
and  attention  bestowed  on  it  by  royal  and  noble  fami- 
lies. The  Chinese  guarded  the  secrets  of  their  vain- 
able  art  with  vigilant  jealou^ ;  and  there  is  no  doabt 
tJiat  manv  centuries  pa^ed  before  the  culture  spread 
beyond  the  country  of  its  (mgia.  Through  Corea  a 
knowledge  of  the  silkwonu  and  its  produce  reached 
Japan,  but  not  before  the  eariy  put  of  the  3d  oentuiy. 
One  of  the  most  ancient  books  of  Japaaese  hiBtory, 
tiie  Nihongi^  states  that  towards  300  A.D.  some  Cor- 
eans  were  sent  from  Japan  to  China  to  engage  com- 
petent people  to  teach  the  arts  of  weaving  and 
pre^iaring  silk  soods.  Thev  brought  with  them  four 
Chinese  girls,  wno  instructea  the  court  and  the  people 
in  the  art  of  plain  and  figured  weaving ;  and  to  the 
honor  of  these  pioneer  silk  weavers  a  temple  was 
erected  in  the  province  of  Setsu.  Great  efforts  were 
made  to  encourage  the  industry,  which  from  that 
period  grew  into  one  of  nationu  importanoe.  At  a 
period  i}robably  little  later  a  knowledge  of  the  work- 
ing of  silk  travelled  westward^  and  the  raltivation  of 
the  nUcworm  was  e^Uished  m  India.  Aeoording  to 
a  tn^taon  the  egga  of  tlie  insect  and  Ae  seed  the 
mulberry  tree  were  carried  to  India  by  a  Chinese 
prinoess  concealed  in  the  lining  of  her  headdress. 
The  &at  that  sericulture  was  in  India  first  established 
in  the  valley  of  the  Brahmaputra  and  in  the  tract 
lying  between  that  river  and  the  Ganges  renders  it 
procKiUe  that  it  was  introduced-  overland  from  the 
Chinese  empire.  From  the  Ganges  valley  the  silk- 
worm was  slowly  carried  westirerd  and  spread  in 
Khot«n,  Persia,  and  the  states  of  Central  Asia. 

Most  critics  recognise  in  the  obscmre  word  dmeaht^ 
Amos  iii.  12,  a  name  of  silk  corresponding  to  the 
Arabic  dinuua^  late  Greek  ftiraia,  English  damatky 
and  also  follow  the  ancionts  in  understanding  nuahi^ 
Eiek.  xvi.  10, 13,  of  "  silken  gause."  But  the  fizst 
notice  of  the  silkworm  in  Western  literature  oanus  in 
Aristotle,  HisL  Anim.,y.  19  (17),  11  (6),  where  he 
speaks  of  *'a  great  worm  which  has  horns  and  so 
differs  from  others.  At  its  first  metamorphosis  it  pro- 
duces a  caterpillar,  then  a  bombylins,  and  lastly  a 
chrj'salis, — all  these  changes  taking  place  within  six 
months.  From  this  animal  women  separate  and  reel 
off  the  cocoons  and  af^rwards  spin  them.  It  is  said 
that  this  was  first  spun  in  the  island  of  Cos  by  Pam- 
phile,  daughter  of  Plates."  Aristotle's  vague  knowl- 
edge of  uie  worm  may  have  been  denved  from 
information  acquired  by  the  Greeks  with  Alexander 
the  Great ;  but  long  before  this  time  raw  ulk  must 
have  begun  to  be  imjmrted  at  Cos,  where  it  was 
woven  into  a  gausy  tnsue,  the  femous  Coa  veatu^ 
which  revealed  rather  than  clothed  the  form. 

Towards  the  beginning  of  the  Christian  era  raw 
fflk  began  to  form  an  important  and  costlv  item 
among  the  prized  products  of  the  East  which  came 
to  Rome.  Allusions  to  silk  and  its  source  became 
eommon  in  classical  literature ;  but,  although  these 
references  show  fomiliarity  with  the  material,  they  are 
singnlariy  vague  and  inaccurate  as  to  its  source ;  even 
niny  knew  nothing  more  about  the  silkworm  Uian 


could  be  learned  from  Aristotle's  description.  The 
silken  textures  which  at  first  found  their  way  to  Borne 
were  necessarily  of  enormous  cost,  and  their  use  hy 
men  was  deemed  a  piece  of  effeminate  luxury, 
an  anecdote  of  Aurelian,  who  neither  used  silk  him- 
self nor  would  allow  his  wife  to  possess  a  ungle  nlken 
garment,  we  learn  that  silk  was  worth  its  weight  u 
gold. 

Notwithfltandiiig  its  prioe  ud  the  reatraints  otho^ 
wise  j»ut  on  the  use  of  silk  t^e  trade  grew.  ITnder 
Justinian  a  monopoly  of  the  trade  and  manufilotnre 
was  reserved  to  the  emperor,  and  looms,  worked  fay 
women,  were  set  up  within  the  imperial  palace  at 
Constantinople.  Justinian  also  endeavored,  throurii 
Uie  Christian  prinoe  of  Abyssinia,  to  divert  the  trade 
from  the  Persian  route  along  which  silk  was  then 
brought  into  the  esst  of  Europe.  In  this  he  failed, 
but  two  Persian  monks  who  had  long  resided  in  China, 
and  there  learned  the  whole  art  and  mystery  of  «Ik- 
worm  rearing,  arrived  at  Constantinople  and  imparted 
their  knowledge  to  the  emperor.  By  him  they  were 
induced  to  retom  to  China  and  attempt  to  bnng  to 
Europe  the  material  necessary  for  the  cultivaUon 
silk,  which  thor  effected  by  oonoealing  the  eg^s  of  the 
ulkworm  in  a  hollow  cane.  From  the  precious  con- 
tents  of  that  bamboo  tube,  brought  to  Constan^nople 
about  the  year  550,  were  produced  all  the  races  and 
varieties  of  silkworm  which  stocked  the  Western 
worid,  and  which  gave  trade,  prosperity,  and  untold 
wealth  to  great  communities  for  more  than  twelve 
hundred  years.  The  necessity  for  again  going  to  the 
East  for  a  supply  of  silkworm  ^gs  has  only  arisen  in 
our  own  day. 

Under  the  care  of  the  Greeks  the  silkworm  took 
kindly  to  its  Western  home  and  flourished,  and  the 
silken  textures  of  Bysantium  became  famous.  At  a 
later  period  the  conquering  Saracens  obtained  a 
mastery  over  the  trade,  ana  by  them  it  was  spread 
both  east  ud  west, — the  textures  becoming  meantime 
impressed  with  the  patterns  and  colors  peculiar  to 
that  people.  They  established  the  trade  in  the  thriv- 
ing towns  of  Asia  Minor,  and  they  planted  it  as  far 
west  as  Sicil:^,  as  Sicilian  silks  of  the  12th  century 
with  Saracenic  imttema  still  testify.  Ordericos 
Vitalis,  who  died  in  the  first  half  of  the  12th  oentuiy, 
mentions  that  the  bishop  of  St.  Evroul,  in  Normandy, 
brought  with  him  from  Apulia  in  southern  Italy 
several  large  pieces  of  silk,  out  of  the  finest  of  which, 
four  copes  were  made  for  his  cathedral  chanters.  The 
cultivation  and  manuiacture  spread  northwards  to 
Florence,  Milan,  Genoa,  and  Venice — all  towns  which 
became  famous  for  Mlken  textures  in  mediscval  times. 
In  1480  silk  weavins  was  begun  under  Louis  XI.  at 
Tours,  and  in  1520  fVantni  X  brought  from  Milan 
nlkworm  eggs,  which  were  reued  in  the  Bhott9 
vt\hy.  About  the  beginning  of  tlie  I7th  oentuiy 
Olivier  de  Serres  and  Laff^maa,  somewhat  against  the 
will  of  Sully,  obtained  ro^al  edicts  favoring  the 
growth  of  mmberry  plantations  and  the  cultivadon 
of  silk ;  but  it  cannot  be  said  that  these  industries 
were  firmly  established  till  Colbert  encouraged  the 
planting  of  the  mulberry  by  premiums,  ana  other- 
wise stimulated  local  efforts. 

Into  England  silk  manufacture  was  introduoed  dnr> 
ing  tlie  reign  of  Henry  VL  :  but  the  first  serious  im- 
pulse to  manufactures  of  that  class  was  due  to  the 
immigration  in  1585  of  a  large  body  of  skilled  Flemisb 
vreaveiB  who  fled  fttm  the  Low  Countries  in  oona^ 
quence  of  the  struggle  with  Spain  then  devastating 
thdr  land.  Precisely  one  hundred  years  later  religious 
troubles  again  gave  the  second  and  most  effective  im- 
petus to  the  silk  trade  of  England,  when  the  revocation 
of  the  edict  of  Nantes  sent  simultanwusly  to  Switier- 
land,  Germany,  and  England  a  vast  bod^  of  the  most 
skilled  artisans  of  France,  who  planted  m  these  coun- 
tries silk  weaving  colonies  which  are  to  this  day  the 

erincipal  rivals  of  the  French  manufaoturers.  The 
ulk    the  F^nch  Protestant  weavers  settled  t  Sfntalr 
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fidde,  LoDdon, — an  incorporation  of  silk  throwsters 
having  been  there  formed  in  1629.  James  I.  used 
many  efforts  to  encourage  the  planting  of  the  mulberry 
and  the  rearing  of  silkworms  both  at  nome  and  in  the 
oolonies.  In  1825  a  public  oompany  was  formed  and 
iDOorporated  under  the  name  of  toe  British,  Irish,  and 
Colooia]  Silk  Com^y,  with  a  capital  of  £1,000,000 
[t4,860,000j,  principaUy  with  the  view  of  introdnciDg 
nricolture  into  Ireland,  but  it  was  a  complete  failure, 
and  the  rearing  of  the  silkworm  cannot  be  said  ever  to 
have  become  a  branch  of  British  industoy. 

In  1522  Cortes  appointed  officials  to  introduce  seri- 
culture into  New  Spain  (Mexico),  and  mulberry  trees 
were  then  planted  and  eggs  were  brought  from  Spfun. 
The  Mexican  adventure  is  mentioned  by  Acosta.  but  all 
Iraoe  of  the  culture  had  died  out  before  the  end  of  the 
century.  In  lfi09  James  I.  attempted  to  reinstate  the 
silkworm  on  the  American  continent,  but  his  first  effort 
failed  through  shipwreck.  An  effort  made  in  1619  ob- 
tained greatersaooess,  and,  the  materials  being  present, 
the  Virginian  settlers  were  strongly  nrged  to  devote 
attention  to  the  profitable  industry  of  silk  cultivation. 
Sericulture  was  enjoined  under  penalties  by  statute ;  it 
was  encouraged  by  bounties  and  rewards ;  and  its  prose- 
eation  was  stimulated  by  learned  essays  and  rhapsodical 
ihymes,  of  which  this  is  a  sample  : 

Where  Wormes  and  Food  doe  natarally  abound 
A  gallant  Silken  Trade  mast  there  be  foond. 
VirgjiUB  ezceU  the  World  in  both — 
Envie  nor  inalic«  can  gkioe  say  this  troth  I 

In  the  prospectus  of  Law's  great  Compagnte  des  Indet 
Ooddentaleii  the  cultivation  of  silk  oooupies  a  place 
among  the  glowing  attractions  which  allured  so  many 
to  dittster.  Onward  till  the  period  of  the  War  of  In- 
dependence bounties  and  other  rewards  for  the  rearing 
of  wonns  and  silk  filature  continued  to  be  offered ;  and 
jnst  when  the  war  broke  out  Benjamin  Franklin  and 
others  were  engaged  in  nursing  a  filature  into  healthy 
life  at  Philadelphia.  With  the  resumption  of  peaoefiU 
enterprise,  the  stimnlus  of  bounties  was  again  applied 
—first  by  Connecticut  in  1783;  and  such  efforts  nave 
been  continued  sporadically  down  almost  to  the  present 
day.  Bounties  were  last  offered  by  the  State  of  Gali- 
foraia  in  1 865-66,  but  the  State  law  was  soon  repealed, 
and  an  attempt  to  obtain  State  encouragement  again 
in  1872  was  defeated.  About  1838  a  speculative  mania 
for  the  cultivation  of  silk  developed  itself  with  remark- 
able severity  in  the  United  States.  It  was  causedprin- 
dpally  through  the  representations  of  Samuel  W hit- 
marsh  as  to  the  capabilities  of  the  South  Sea  Islands 
mnlbeiry  (Jfoni*  mvltioavlu)  for  feeding  silkworms; 
and  so  intense  was  the  excitement  that  plants  and  crops 
of  all  kinds  were  displaced  to  make  room  for  planta- 
tioDB  of  multicauUM.  In  Pennsylvania  as  much  as 
4300,000  changed  hands  for  plants  in  one  week,  and 
frequently  the  ^oung  trees  were  sold  two  and  three 
times  over  within  a  ^w  days  at  ever-advancing  prices. 
Plants  of  a  single  year's  growth  reached  the  ridiculous 
price  of  $1  each  at  the  height  of  the  fever,  which,  how- 
ever, did  not  last  long,  for  in  1839  the  speculation  col- 
lapsed ;  the  famous  Motvm  myUicauUt,  was  found  to 
be  no  golden  tree,  and  the  oostly  plantations  were  up- 
rooted. 

The  most  singular  feature  in  connection  vrith  the 
histoiy  of  silk  is  the  penlstent  efforts  which  have  been 
made  by  monarohs  and  other  potentates  to  stimulate 
serieoltnre  within  their  dominions,  efforts  which  con- 
tinne  to  this  day  in  British  colonies,  India,  and  America. 
These  endeavors  to  stimulate  by  artificial  means  have 
in  scarcely  any  instance  resulted  in  permanent  success. 
In  troth  raw  silk  can  only  be  profitably  brought  to  the 
maiket  where  there  is  abundant  and  very  cheap  labor, 
— the  fact  that  China^  Japan,  Bengal,  Piedmont,  and 
the  Levant  are  the  principal  producing  localities  mak- 
ing that  plain. 

The  StlktDorm. 
The  mulbeny-feeding  moth,  Bombifx  mori,  which  is 
the  principal  source  of  silk,  belongs  to  the  Bombyada^ 


a  family  of  Lepidoptera  in  which  are  embraoed  some 
of  the  largest  and  most  handsome  moths  (see  vol  ir. 
p.  530-31).    B.  mori  is  itself  an  inoonspicuous  moth 


Fig.  1.— fombyz  mori  (male). 


(Elgs.  1  and  2)  of  an  ashy  white  color,  with  a  body  m 
the  case  of  the  male  not  half  an  inch  in  length,  the 
female  being  a  little  longer  and  stouter.  Its  wings  are 
short  and  weak  ;  the  fore  pair  are  falcate,  and  the  hind 
pair  do  not  reach  to  the  end  of  the  body.    The  larva 


Fio.  Z—Bomb]/z  mori  (Femtle). 

(Fig.  3)  is  hairless,  of  an  ashy  gny  or  cream  color,  at- 
tuns  to  a  length  of  from  3  to  3}  inches,  and  is  slender 
in  comparison  with  many  of  its  allies.  The  second 
thoracic  ring  is  humped,  and  there  is  a  spine-like  horn 
or  protuberance  at  the  tail.    The  common  silkworm 

eroduces  as  a  rule  only  one  generation  during  the  year ; 
at  there  are  races  in  cultivation  which  are  bivoltioe, 
or  two-generationed,  and  some  are  multivoltine.  Its 
natural  food  is  the  leaves  of  mulberry  trees.  The  silk 
glands  or  vessels  consist  of  two  long  thick-walled  sacs 


Fio.  8.— Larva  of  Bombyx  mori. 

running  along  the  sides  of  the  body,  which  open  by  a 
common  orifice — the  spinneret  or  seripositor — on  the 
under  lip  of  the  larva.  Fig.  4  represents  the  head  (a) 
and  feet  (6,  b)  of  the  common  silkworm,  while  c  is  a 
diagrammatic  view  of  the  silk  glands.  As  the  larva 
approaches  maturity  these  vessels  become  goi^ed  with 
a  clear  viscous  fluid,  which,  upon  being  exposed  to  the 
air  immediately  hardens  to  a  solid  mass.  Advantace 
is  taken  of  this  peculiarity  to  prepare  from  fully-devel- 
oped larvee  silkworm  gut  used  for  casting  lines  in  rod- 
fishing,  and  for  numerous  other  purposes  where  light- 
ness, tenacity,  flexibility,  and  strength  are  essential. 
The  larvae  are  killed  and  hardened  by  steeping  some 
hours  in  strong  acetic  acid ;  the  silk  glands  are  then 
separated  from  the  bodies,  and  the  viscous  fluid  drawn 
out  to  the  condition  of  a  fine  uniform  line,  which  ip 
stretched  between  pins  at  the  extremity  of  a  board. 
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The  board  w  then  exposed  to  the  Buolight  till  the  lines 
diy  and  harden  into  the  condition  of  gut  The  prepara- 
tion of  gat  is,  however,  merely  an  unimpgrtant  oolUt- 


Fia.4. 


eral  manufacture.  When  the  larva  is  fully  mature, 
and  ready  to  change  into  the  pupa  condition,  it  pro- 
ceeds to  spin  its  coooon,  in  which  operation  it  decta 
fivm  both  glands  simultuieously  a  line  or  thread  about 
4000  yards  m  leneth,  moving  its  head  round  in  regular 
oid&r  oontinuousTy  for  three  days  or  thereby.  The 


Fio.  6.— Microscopic  appearance  of  Silk  of  BotrAyx  mori. 

thread  so  ejected  forms  the  silk  of  commerce,  which  as 
wound  in  thecoooon  consists  of  two  filaments — one  from 
each  ^nd — ^laid  aide  by  side  and  ^gluttnated  into  one 
filne  Wt.  have)  by  their  own  adneuve  constituents. 
Under  die  mioroecope,  therefore,  cocoon  ulk  presents 
the  appearance  (Fig.  5)  of  a  somewhat  flattened  combi- 
nation of  two  filaments  placed  side  bv  side,  being  on 
an  average  firom  .033  to.036mm.  broad  by  .020  to  .025 
mm.  in  tnickn^  The  cocoons  are  white  or  yellow  in 
color,  oviform  in  shape,  with  oflen  a  constnotion  in 
the  middle  (Fig.  6).  According  to  race,  eto.,  they  vary 
considerably  in  sizeand  weight,  out 
on  an  average  they  measure  from  an 
inch  to  an  inch  and  a  half  in  length, 
and  from  half  an  inch  to  an  inch 
in  diameter.  They  form  hard,  firm, 
and  compact  shells  with  some 
8trag|[ling  flossy  filaments  on  the 
exterior,  and  the  interior  layers  are 
80  closely  and  densely  agglutinated 
as  to  constitute  a  parchment-like 
mass  which  resists  all  attempts  at 
unwinding.  The  whole  cocoon 
with  its  enclosed  pupa  weighs  from 
15  grains  for  the  smaller  races  to 
about  50  gimns  for  the  breeds  which 
spin  large  cocoons.  From  two  to 
three  weeks  afiter  the  completion  of 
the  cocoon  the  endosed  insect  is  ready  to  escape;  it 
mdstens  one  end  of  ita  self-made  prison,  thexefaty 


Pio,  6.— Cocoon  of 
Bombyx  mart. 


enabling  itself  to  push  aside  the  fibres  and  make  an 
opening  by  which  the  perfect  moth  comes  forth.  The 
sexes  auuost  immediately  couple ;  the  f^ale  in  Erom 
four  to  six  days  lays  her  eggs,  numbering  500  and  up- 
wards ;  and,  wiUi  that  the  me  <^e  of  the  moth  bauf; 
complete,  both  sexes  soon  die. 

Serieukwre. 

The  art  of  sericulture  oonoems  itself  with  the  rear 
ing^  of  silkworms  under  artificial  or  domesticated  con- 
ditions, their  feeding,  the  formation  of  cocoons,  the 
securing  of  these  before  the^  are  iigored  and  pierced 
by  the  moths,  and  the  maturing  of  a  sufficient  DomW 
01  moths  to  suDply  eggs  for  die  cultivation  of  the  fol- 
lowing year.  The  first  essential  is  a  stock  of  molbeny 
trees  adequate  to  feed  the  worms  in  their  larval  sta^. 
The  leaves  preferred  in  Europe  are  those  of  the  wliit& 
fruited  mulberry,  M&nu  alba,  but  there  are  nnmeroua 
other  species  which  appear  to  be  equally  suitable.  Hie 
soil  in  which  the  mulbeny  grows,  and  the  age  and  con- 
dition of  the  trees,  are  important  factors  in  the  sqooob 
of  silkworm  onltivatkm ;  and  it  has  been  too  oiiea 
proved  tbat  the  mnlberry  will  grow  in  utnationB  whoe, 
from  the  nature  of  the  leaf  the  trees  put  forth  ana 
from  other  circumstance  silkworms  cannot  be  profit- 
ably reared.  An  elevated  position  with  dry  mabk 
weU-drained  soil  produces  the  beat  qu^ity  of  leaves. 
Throughout  the  East  the  species  of  mulberry  cultivated 
are  numerous,  but,  as  these  trees  have  been  grovn  for 
speciid  purposes  at  least  for  three  thousand  yeara,  ther 
snow  the  complex  variations  peculiar  to  most  cultivatm 
plants. 

The  eggs  of  the  silkworm,  called  graine,  are  hatched 
out  by  attificial  heat  at  the  period  when  the  mulberry 
leaves  are  ready;  for  the  feeding  of  the  larvie._  These 
eggs  are  very  minute — about  one  hundred  weighing  a 
gnin ;  and  a  vast  number  of  hatched  worms  mi^  tt 
first  be  kept  in  a  small  space  ;  but  the  rapid  growth 
and  voracious  appetite  of  the  caterpillaj-s  demand 
quickly  increasing  and  ample  space.    Pieces  of  paper 
punctured  with  small  holes  are  placed  over  the  trays 
in  which  the  hatching  goes  on :  and  the  worms,  imme- 
diately they  burst  their  shell,  creep  through  these 
openings  to  the  light,  and  thereby  scrape  ofi*  any  fras- 
ments  of  shell  which,  adhering  to  their  skin,  would  kul 
them  by  constriction.    The  rearing^house  in  which  the 
worms  are  fed  (Fr.  magnanerie)  must  be  a  spacioiis, 
well-lighted,  and  well-ventilated  apartment,  in  which 
scrupulous  cleanliness  and  sweetness  of  air  are  eesen- 
tial,  and  in  which  the  temperature  may  to  a  certain 
extent  be  under  control.   The  worms  are  more  haidy 
than  is  commonly  suppoeed,  and  endure  variations  w 
temperature  ftom  62^  to  78"  F.  without  any  iiuoiy', 
but  higher  temperature  is  very  detrimental.  The  ww« 
the  temperature  at  which  the  worms  are  maintained  the 
slower  IS  tJbeir  growth  and  development;  but  their 
health  and  vigor  are  increased,  and  the  cocoon  they 
spin  is  proportionately  bigger.   The  worms  increase 
in  size  with  astonishing  rapidity,  and  no  leas  remarka- 
ble is  their  ^wing  voracity.    Certain  races  moult  or 
cast  their  skin  three  times  during  their  larval  existence, 
but  for  the  most  part  the  silkworm  moults  four  times 
— about  the  sixth,  tenth,  fifteenth,  and  twenty-third 
days  after  hatching.    As  these  moulting  periods  ^i- 
proach,  the  worms  lose  their  appetite  and  cease  eatii% 
and  at  each  period  of  change  they  are  left  undisUubed 
uid  free  from  noise.   The  worms  from  1  os.  of  grune 
—numbering,  say,  40,000— consume  in  their  first  stage 
about  6  lb  of  picked  leaf,  in  the  second  18  ft>,  in  the, 
third  60  lb,  fourth  180  tt),  and  in  their  final  stage  1098 
»),— in  all  1362  ft>  of  mulberry  leaf ;  but  from  that  is 
to  be  deducted  about  590  tt>  of  unconsumed  fragments 
removed  in  the  litter,  giving  of  leaf  really  consumed 
772  tb.    An  ounce  of  graine  so  treated  may  yield  froBi 
80  to  120  ib  of  cocoons,  85  per  cent  of  which  oouMSts 
of  the  weight  of  chry^id^  and  15  per  cent,  of  pun 
cocoon.   The  growth  of  the  worms  during  their  larval 
stage  is  thus  stated  by  Count  Dandolo : 
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Weight  per  100. 

81m  in  Unes. 

"  sd  "    

"   3d  "   

"   4th  "   

-Omtcet  weight  mnd  sice.- 

Igp. 
15 
94  " 

400  « 
1628  " 
8500  « 

1 
4 

6 
12 
20 
40 

When  the  caterpillare  are  mature  and  ready  to  un- 
d^o  their  tmnBiormaUon  into  the  pupa  condition, 
ibef  cam  eating  far  some  time  and  then  be^n  to 
asoend  the  brushwood  branches  or  eohelletes  provided 
(at  them,  in  which  the^  set  about  the  spinning  of  their 
ooooou.  Crowding  of  pontions  must  now  be  guarded 
wainst,  to  pievent  the  spinning  of  double  cocoons 
(aoabioTu)  \3y  two  worms  spinning  together  and  so  in- 
terlainng  their  threads  that  they  cannot  be  reeled. 
The  insects  complete  their  cocoons  in  from  three  to 
four  days,  and  in  two  or  three  days  thereafter  the 
coeuona  are  collected,  and  the  pupa  killed  to  prevent 
its  further  progress  and  the  bursting  of  the  snell  by 
the  fully  developed  moth.  Such  cocoons  as  are  selected 
for  the  productiOQ  of  graine,  on  the  other  band,  are 
oollectea,  freed  from  the  external  floas,  and  preserved 
«l  a  temperature  of  from  66°  to  72°  Fahr. ,  and  after  a 
l^MB  (n  from  eleven  to  fifteen  days  the  moths  begin 
to  make  their  appearance.  The  coupling  which  imme- 
diately takes  ^aoe  demands  careful  attention  ;  the 
males  are  atlerwards  thrown  away,  and  the  impreg- 
nated females  placed  in  a  daAened  apartment  tul 
tiiey  deposit  t^eir  eggs. 

Dueaae$.—Tha.t  the  silkworm  is  salfjectto  many  and  seri- 
OQS  diseases  is  only  to  be  expected  of  a  creatare  which  for 
upwards  of  4000  years  has  been  propagated  under  purely 
artificial  oonditioas,  and  theee  most  Aiequeutly  of  a  very 
insanitary  nature,  and  where,  not  the  healthy  life  of  the 
iniectj  but  tiie  amount  of  silk  it  could  be  made  to  yield, 
was  the  ottlect  of  the  cultivator.  Among  the  most  fotal 
and  disastrous  of  these  diseases  with  which  the  cultivator 
had  loDR  to  grapple  was  "  muscardine,"  a  malady  doe  to 
the  development  of  a  ftauiniB,  Botrvtu  boMtana,  in  the  body 
of  the  caterpillar.  The  disease  u  peoaliarly  contagious 
and  infectioos,  owing  to  the  development  of  the  Aingus 
thnmgh  the  skiu,  wbenoe  spores  are  f^ed,  which,  coming 
in  oontactwith  healthy  caterpillars,  fasten  on  them  and 
germinate  inwards,  giving  off  corpuscles  within  the  body 
of  the  insect.  Unaeardiae,  however,  has  not  been  epidemic 
for  many  years.  Bat  ahoat  the  year  1853aoxioa8  attentiui 
hegan  to  be  given  in  France  to  the  ravages  of  a  disease 
among  silkworms,  which  from  its  alarmiog  progress  threat- 
ened to  iasae  in  national  disaster.  This  disease,  which  at 
a  lator  period  became  known  as  "  petnlne,"— a  name  given 
to  it  by  U.  de  Qnatrefbges,  one  of  its  nuuiv  laveeUgators,— 
had  fint  been  noticed  in  France  at  Cavaillon  in  the  valley 
of  the  Durance  near  Avignon.  Pebrine  manifests  itself  by 
daik  apote  in  the  skin  of  the'larvn;  the  f^gs  do  not  batch 
oat,  or  hatch  imperfectly;  the  worms  are  weak,  stunted, 
anduneqaal  in  growth,  languid  in  movement,  fostldious 
in  feeding ;  many  perish  before  coming  to  matarlty ;  if 
they  a  oocoon  it  is  soft  and  loose,  and  moths  when  de- 
vetoped  aire  feeble  and  inactive.  When  safBcient  vitality 
remains  to  produce  a  second  generation  it  shows  in  in* 
creased  intensity  the  feebleness  of  the  preceding.  The 
disease  ia  thus  hereditary,  but  in  addition  it  is  vimlently 
infectioos  nod  contagious.  From  1850  onwards  French 
eultivatots  were  compelled,  in  order  to  keep  up  their  silk 
■apply,  to  import  gtaine  from  nninfeoted  districts.  The 
area  of  infection  increased  rapidly,  and  with  that  the  de. 
Biand  for  healthy  graine  correspondingly  expanded,  while 
Uie  supply  had  to  oe  drawn  from  increasingly  remote  and 
eoatiacted  regions.  Partly  snpported  by  imported  eggs, 
the  production  of  silk  in  France  was  maintained,  and  in 
I6S3  reached  its  maximum  of  26,00(^000  kilos  [57,330,000 
h}  of  coooons,  valued  at  117,000,000  flcancB'[$SS,6ei,0OOj. 
Prom  that  period,  notwithstanding  the  ImportatiOD  at  great 
cost  of  foreign  naine,  reaching  in  some  years  to  00,000 
kilos  [132,300  lb],  the  production  of  sUk  fell  off  with 
Martling  rapidity :  in  1856  it  was  not  more  than  7,500,000 
kU«8  [18,537,600 B>] of  cocoons;  in  1861  and  1862  it  fell  as 
low  as  5^,000 k  iloe  [12,789,000 Bi] :  and  ia  1S65  it  touched 
111  lowest  weight  of  about  4,00^000  kilos  [6,620,000  lb]. 
In  18S7  De  Qnatrefagee  estimated  the  loss  suflhred  by  France 
YOU  XZlL-llOl 


in  the  13  years  following  1653,  from  decreased  production 
of  silk  and  price  paid  to  foreign  cultivators  for  grains  to  be 
not  leas  thui  one  milliard  of  francs  [$188,000,0O0L,  In  the 
case  of  Italy,  where  the  disease  showed  itself^ater  but 
even  more  diaastronsly,  affecting  a  much  more  extended 
industry,  the  loss  in  10  years  De  Quatrcfages  stated  at  two 
milliarda  [$386,000,000].  A  loss  of  £120,000,000  sterUng 
[1583,200,000]  within  13  yean,  &lUng  on  a  limited  area,  and 
on  one  cuss  within  these  two  countries  constitute  indeed 
a  calamity  on  a  national  scale,  calling  for  national  e^ort  to 
contend  with  its  devastating  action.  The  malady,  more- 
over, spread  eastward  with  alarming  rapidity,  and,  although 
it  was  fbund  to  be  less  disastrous  and  fotal  in  Oriental 
countries  than  in  Europe,  the  sources  of  healthy  graine  be> 
came  fewer  and  fewer,  till  only  Japan  wss  left  as  an  unin- 
fected source  of  European  giaine  supply. 

A  scourge  which  so  seriously  menaced  the  very  existence 
of  the  rilkworm  In  the  world  necessarily  attracted  a  great 
amount  of  attention.  The  disease  was  studied  by  tlie  most 
eminent  men  of  science  ;  reports  and  snggesiions  innumer- 
able were  made,  and  a  whole  pbarmacopcsia  of  remedies 
proposed.  So  early  as  1849  M.  Ou^rin  M^neville  observed 
in  the  blood  of  diseased  silkworms  certain  vibratory  cor- 
puscles,  but  neither  did  he  nor  the  Italian  Signor  Filippi, 
who  studied  them  later,  oonnect  them  distinctly  with  the 
disease.  Tlie  corpuscles  were  flnt  accurately  described  by 
Signor  Comalia,  whence  they  are  spoken  of  as  the  cor- 

Suscles  of  Comalia.  The  French  Academy  charged  MM. 
e  Quatrefages,  Decalsne,  and  Peligot  with  the  study  of  the 
di^ase,  and  theee  learned  men  issued  two  elaborate  reports 
— Eludet  3UT  le»  Maladies  ActueUes  det  Vert  d  Sote,  1859,  and 
NouveUea  Seeherehes  tar  lea  Maladies  AtAutilee  dr$  Vera  d  Soie, 
1860 ;  but  the  suggestions  they  were  able  to  offer  had  not 
tbe  effect  of  stopping  the  march  of  the  disease.  In  1865  M. 
Pastonr  undertook  a  Qoveriiment  commission  for  the  in- 
vestigation of  tiie  malady.  Attention  bad  been  previously 
directed  to  the  corpuscles  of  Cornalia,  and  it  bad  been 
found,  not  only  that  they  occurred  in  the  blood,  but  that 
they  gorged  the  whole  tissues  of  the  insect,  and  their  pres- 
ence in  the  eggs  themselves  oouid  be  microscopically 
demonstrated.  Pasteur  set  himself  to  elocidate  the  life- 
history  of  tbeee  corpuscles,  and  he  soon  established  (1)  that 
the  corpuscles  are  the  special  characteristic  of  tbe  disease, 
and  that  these  Invariably  manifest  themselves,  if  not  in 
earlier  stages,  then  in  the  mature  moths ;  (2)  that  the  oor' 
poscles  are  parasites,  and  not  only  the  ngn  but  the  cansti 
of  the  disease  ;  and  (3)  that  the  disease  manifests  itself  hy 
heredity,  by  contagion  with  diseased  worms,  and  by  the 
eating  of  leaves  on  which  corpuscles  are  spread.  In  this 
connection  he  established  the  very  important  practical 
couclusioQ  that  worms  which  contract  the  disease  during 
their  own  life-cycle  retain  sufficient  vitality  to  feed,  de- 
velop, and  spin  tiieir  cocoon,  ^though  the  next  generation 
is  invariably  infected  and  shows  the  disease  in  its  most 
virulent  and  &tal  fimu.  But  this  &Gt  enabled  the  culti- 
vator to  know  with  assurance  whether  the  worms  oo 
which  he  beetowed  his  labor  would  yield  him  a  harvest  of 
silk.  He  had  only  to  examine  the  bodies  of  tbe  moths 
yielding  his  graine :  if  they  were  free  from  disease  tiien  a 
crop  was  sure;  if  they  were  infected  the  education  would 
assuredly  fitil.  Pasteur  brought  out  the  fnet  that  the  mal- 
ady had  existed  from  remote  periods  and  in  many  nnsus- 
pected  localities.  He  found  corpuscles  in  Japanese  cocoons 
and  in  many  specimens  which  had  been  preserved  for 
lengthened  periods  in  public  colleetions.  Thus  he  came  to 
the  conclusion  that  the  malady  had  been  Inherent  in  many 
successive  generations  of  the  silkworm,  and  that  the  epi- 
demic condition  was  only  an  exaggeration  of  a  normal 
state  brought  about  by  (he  method  of  cultivation  and  pro- 
duction of  graine  pursued.  Tbe  cure  propmed  by  Pasteur 
was  simply  to  take  care  that  the  stock  whence  graine  was 
obtained  uiould  be  healthy,  and  the  offspring  would  tiieu 
be  healthy  also.  Small  educations  reared  apart  from  tbe 
ordinary  magnanerie,  for  the  production  of  graiue  alone, 
were  recommended.  At  intervalsofflvedays  after  spinning 
their  cocoons  specimens  were  to  be  opened  and  the  chry- 
salides examined  microscopically  fbr  corpuscles.  Should 
none  have  appeared  till  towards  the  period  of  transfbrma- 
tion  and  escape  of  tbe  moths,  the  eggs  subsequently  faatehed 
out  might  be  depended  on  to  yield  a  fair  crop  of  silk; 
should  the  moths  prove  perfectly  free  from  corpuscles  after 
depositing  their  eggs  the  next  generation  would  certainly 
live  well  through  the  larval  stage.  For  special  treatment 
towards  the  regeneration  of  an  infected  race,  the  most 
robust  worms  were  to  be  selected,  and  the  moths  issuing 
from  the  cocoons  were  to  be  coupled  in  numbered  cells, 
where  the  female  was  to  be  cou6ned  till  she  deposited  her 
eggs.  The  bodies  of  both  male  and  female  were  to  be  ex- 
amined fbr  corposcles^  and  the  ^;gs  of  tiioee  found  abso- 
lutely fine  from  taint  were  prceerved  fbr  similar  "  oelluUr  ■* 
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trMtment  in  the  foUowing  ymr.  By  this  laboriotu  and 
pttinstakiDg  method  it  has  been  found  poasible  to  re-estab- 
lish a  healthy  stock  of  Taloable  races  from  previously 
highly-infected  breeds.  The  Tearing  of  worms  in  small 
ednoatioDS  under  special  aaperrision  has  been  found  to  be 
a  moat  effective  meaus  of  combating  pebrine.  In  the  same 
way  the  rearing  of  worms  for  graine  in  the  open  air,  and 
nnder  as  Car  ^e  possible  natant  oonditioDs,  nas  proved 
equally  valuable  towards  the  development  of  a  hardy,  vig- 
oroua,  and  untainted  stock.  The  open-air  edacation  was 
originally  proposed  by  Dr.  Chavannes  of  lAosanne,  and 
largely  carried  out  in  the  canton  of  Vand  by  H.  Boland, 
who  reared  bis  worms  on  mulberry  trees  enclosed  within 
"  manchons  "  or  cages  of  wire  ^auze  and  caovas.  The  in- 
sects appeared  quickly  to  revert  to  natural  couditioua ;  the 
moths  broDght  out  in  open  air  were  strongly  marked, 
lively,  and  active,  and  eggs  left  on  the  trees  stood  the 
severity  of  the  winter  well,  and  hatched  out  suoceasftilly 
in  the  following  season.  M.  Boland's  experience  demon- 
strated that  not  cold  but  heat  is  the  agent  which  saps  the 
constitution  of  the  silkworm  and  makes  it  a  ready  prey  to 
disease. 

Wild  ^Ua, — The  ravages  of  pebrine  and  other  diseases 
had  the  effect  of  attracting  prominent  attention  to  the 
numerous  other  insects,  allies  of  the  mulberry  silkworm, 


Fia.  7.— Chinese  Tuaner  Uotb,  AnthertBapemft  (male). 

which  spin  serviceable  cocoons.  It  had  been  previously 
pointed  oat  by  Captain  Hntton,  who  devoted  great  atten- 
tion to  the  silk  question  as  it  affects  the  East  Indies,  that 
at  least  six  species  of  Btmbifx,  differing  from  B.  mori,  but 
also  mulberry-feeding,  are  more  or  less  domesticated  in 
India.  These  iuclude  B.  texlor,  the  boro-pooloo  of  Bengal, 
a  large  species  having  one  generation  yearly  and  producing 
a  soft  flossy  cocoon ;  tbeCbinese  monthly  worm,  B.tinauis, 
having  several  generations,  and  making  a  small  ooooon; 
and  the  Hadrasi  worm  of  Bengal  (B.  crari).  the  Dassee  or 
Desi  worm  of  Bengal  {B.  fortunaitu),  and  B.  arracoMnrit, 


Pio.  8w— Oocoon  of  AniherKa  pemyL 

the  Barmese  worm, — all  of  which  yield  several  generations 
in  the  year  and  form  reelsble  cocoons.  Besides  these  there 
are  many  other  mulberry-feeding  Bombycidm  in  the  East, 
principally  belouging  to  the  genen  Tkeo^tia  and  Ocinara, 
the  cocoons  of  which  have  not  attracted  cnltivators.  The 
moths  yielding  wild  silks  which  have  obtained  most  atten- 
tion belong  to  the  extensive  and  handsome  family  Satvrnidm. 
The  most  important  of  the  species  at  the  present  time  is 
the  Chinese  toaser  or  tasar  worm,  Anthtrma  pemyi  (Figs.  7, 
8),  an  oak -feeding  species,  native  of  Mongolia,  from  which 
is  derived  the  grMter  part  of  the  so-called  tusser  silk  now 
Imported  into  fiorope.   Closely  allied  to  this  is  the  Indian 


tnsser  moth  (Fig.  9)  AiMawa  wngtitta,  found  thnaghout  tlie 
whole  of  India  feeding  on  the  bher  tree,  Ziiyp&ai 
and  on  many  other  plants.  It  yields  a  large  compact  coooon 
{ Fig.  10)  of  a  silvery  gray  color,  which  Ur.  Tbomaa  Wardla 


Fio.  i.—Ant/ienea  mvlitta  (female). 

of  Leek,  who  has  devoted  a  great  amount  of  attention  to 
the  wild-silk  question,  has  succeeded  in  reeling.  Next  in 
promising  qualities  is  the  muga  or  moonga  worm  of  Asnin, 
AntherKa  (UMiaa,  a  species  to  some  extent  domesticated  in 
its  native  conntiy.   The  yama-mai  worm  of  Japan,  ^nl^ 
nea  (Bamia)  gama-wiai,  an  oak-feeder,  is  a  race  of  consider- 
able  importuace  in  Japan,  where  it  was  said  to  be  jealoosl; 
guarded  against  foreigners.    Its  eggs  were  flnt  sent  to 
Europe  by  M.  Dnchinedn  Bellecourt,  French  consni-geoenl 
in  Japan  in  1861 -,  but  early  in  March  following  the; 
hatched  out,  when  no  leaves  on  which  the  larvte  would 
feed  were  to  be  found.    In  April  a  single  worm  got  oak- 
buds,  on  which  it  throve,  and  ultimately  spun  a  coooon 
whence  a  female  moth  issaed,  from  which  M.  Gu£rin  SUne- 
ville  named  and  described  the  species.  A  farther  supply  of 
eggs  was  secretly  obtained  by  a  Dutch  physician,  M.  Pompe 
van  Meedervoort,  in  1863,  and,  as  It  was  now  known  thit 
the  worm  was  an  oak -feeder,  and  would  thrive  on  the  leara 
of  European  oaks,  great  results  were  anticipated  from  th« 
cultivation  of  the  yama-mai.  These 
expectations,  however,  for  vaiiow 
reasons,  have  been  disappointed. 
The  moths  batch  oat  at  a  period 
when  oak  leaves  are  not  ready  fit 
their  feeding,  and  the  silk  is  no 
means  of  a  quall^  to  compare  witfa 
that  of  the  common  mulberry  worn. 
The  mezankoorie  moth  of  the  Assa- 
mese, Anth«rma  mmtnkooria,  yields  t 
valuable  cocoon,  as  does  also  the 
Atlas  moth,  Attaetu  attasi  which  bu 
an  omnivoTooa  larva  foond  throngji- 
out  India,  Ceylon,  Bnrmah,  Chins, 
and    Java.     The  Cynthia  motb. 
Attaau  cj/nthia,  ia  domesticated  as  a 
source  of  silk  in  certain  pzovinoei 
of  China,  where  it  feeds  oa  the 
AHanthua  gtiiYtduto$a.    The  eria  or 
arrindi  moth  of  Bengal  and  Assam, 
Attaeta  riemi,  which  feeds  aa  tht 
castor-oil  plant,  yields  seven  genert' 
tions  yearly,  forming  loose  flassy 
orange-red  and   sometimes  white 
coooons.    The  ailantbus  silkworm 
of  Europe  is  a  hybrid  between  A. 
eiptikia  and  A.  ritini,  first  obtained 
by  On^iin  M^neville,  and  now  spread  through  many  silk- 
growing  regions.   These  are  only  a  few  of  the  moths  from 
which  silks  of  various  usefulness  can  be  prodnoed;  bat 
none  of  these  presents  qualities,  saving  perhaps  eheapnea 
alone,  which  can  put  them  In  competition  with  eommoa 
Bilk. 


Fia  10.— Coooon  of 
Anihawamtmi. 
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M^/tieal  and  C^emuxU  Rdationt  of  Silk. 
Common  ooooons  enclonnK  chrysalides  weigh  each 
from  16  to  50  grains,  or  say  from  300  to  600  of  small 
faieedB  and  from  270  to  300  of  large  breeds  to  the  lb 
One^ereDth  of  this  weight  is  pure  cocoon,  and  of  that 
not  more  than  one-half  is  obtainable  as  reeled  silk,  the 
remaiDder  consisting  of  surfaoe  floss  and  of  hard 
rammy  husk  or  "  konb."  The  total  length  of  double 
thread  or  "bave"  which  the  silk-worm  winds  into  its 
ooooon  may  amount  to  4000  yards  ;  the  quantity  reel- 
tUe  therefrom  rarely  exceeds  900  yards,  and  may 
nage  from  330  to  650  yards.  It  is  found  that  the 
reeubte  fibre  is  aa  a  rule  thickest  and  strongest  at  the 
middle  portion,  tapering  down  very  notably  towards 
eaeh  extnmitgr.  In  1885  Mr.  T.  Wanlle  of  Leek 
dowed  by  U)  elaborate  series  of  measurements  that 
the  transverse  section  of  common  silk  double  thread 
or  bare  measures  on  the  avera^  to  z^jf  in.  at  the 
thiDoest  and  from  j^jt  to  -gjiif  in.  at  tfae  thickest  part, 
tod  in  some  instances  the  middle  was  one-third  thicker, 
stronger,  and  more  elastic  than  the  ends.  As  a  great 
of  silk  remains  on  the  husk  af^r  reeling,  it  is  ob- 
vious that  the  thread  last  emitted  by  the  silkworms  on 
the  inner  wall  of  the  cocoons  must  be  of  extreme 
tenuity.  The  silk  of  the  various  species  of  Antheroea 
and  Attacus  is  also  thicker  and  stronger  at  the  centre 
of  the  reeled  portion  than  towards  its  extremities;  but 
the  diameter  is  much  greater  than  that  of  common 


Fu.  II.— Hicroacoplc  appeannc«  of  Silk  ofCbiiMse  Tnner. 


silk,  and  the  filaments  under  the  microscope  (Fig.  U) 
DRsent  the  appearance  of  flat  bands,  the  exndation 
nom  the  two  spinnerets  being  joined  at  their  flat  edges. 
On  this  account  the  fibres  of  tusser  silk  tend  to  split 
ap  into  fine  fibrillie  under  the  various  preparatory 
JWDoeeses  in  manufacturing,  and  its  ribbon  structure 
u  the  cause  of  the  glasoy  lustre  peculiar  to  the  woven 
•nd  finished  fibres. 

SiUc  fibre  eonosts  essentjallY  of  a  oentre  or  core  of 
fibroin,  mth  a  covering  of  eendn  orulk  albumen,  Mid 
a  litde  waxy  tuid  colonng  matter.  Fibroin,  which  is 
uilo^lGiiB  to*  horn,  hair,  and  like  dermal  products, 
constitutes  about  66  per  cent  of  the  entire  mass,  and 
has  a  corapontion  represented  by  the  formula 
C]|HsNsO«.  It  has  the  characteristic  appearance  of 
van  silk, — a  brilliant  soft  white  body  with  a  pearly 
histre, — inwlubl;  in  water,  alcohol,  and  ether,  out  it 
disBolves  fteely  in  concentrated  alkaline  solutions, 
nuDerel  adds,  strong  acetic  acid,  and  in  ammoniactu 
Kdntion  of  oxide  of  copper.  Sericin,  which  consti- 
tutes the  gummy  covenng  (Fr.  grm)  of  the  fibre,  is 
a  gelatinous  body  which  dissolves  readily  in  warm 
napy  solutions,  and  in  hot  water,  in  which  on  cooling 
It  nrms  a  jelly  with  even  as  littJe  aa  1  per  cent  of  the 
sabetanoe.  It  is  predpitated  from  hot  solutions  by 
tloobol,  falling  as  a  white  powder.  Its  formula  u 
Cu&kN,Os.  Acooiding  to  the  researohee  of  P.  Bol- 
les,  the  glands  of  the  silkworm  oontai)i  semi-liquid 
nbrom  alone,  and  it  is  on  exposure  to  the  ur  that  the 
mftee  is  acted  on  by  oxygen,  transforming  the  exter- 
ul  pdli(^  into  the  mrae  sdnble  form  of  aeridn. 
wBl  IB  highly  hygroBooine,  taking  up  as  much  as  30  per 


oent  of  water  without  feeling  peroeptibl^  damp.  It 
is  a  most  perfect  non-conductor  of  electricity,  and  in 
its  dry  state  the  fibres  frequendj^  get  so  electrically  ex- 
dted  as  to  seriously  interfere  with  their  working,  so 
that  it  becomes  necesstur  to  moisten  thepa  with  glycerin 
or  soapy  solutions.  Silk  is  readily  distinguished  from 
wool  and  other  animal  fibres  by  the  action  of  an  alka- 
line solution  of  oxide  of  lead,  which  darkens  wool,  etc., 
owing  to  the  sulphur  they  cont«n,  but  does  not  affect 
silk,  which  is  free  from  that  body.  A^in,  silk  dis- 
solves finely  in  common  nitric  acid,  which  is  not  the 
ease  with  wool.  From  vegetable  fibres,  dik  is  readily 
dutinguished  by  the  bright  yellow  color  it  takes  from 
a  solution  of  picric  acid,  miich  does  not  adhere  to 
vegetable  substances.  Toe  rod-like  appearance  of  dlk 
and  its  absence  of  markings  under  the  microscope  are 
also  eadly  recognizable  features  of  the  fibre. 

SiBc  Manufacture. 

Here  we  must  distinguish  between  the  reel  silk  and 
the  spun  or  waste  silk  manufactures.  The  former 
embtaoes  a  range  of  operationsjpecuUar  to  silk,  dealing 
as  they  do  with  continuous  fibres  of  great  length, 
whereas  in  the  spun  silk  industry  the  raw  materials 
are  treated  by  methods  analogous  to  those  followed  in 
the  treatment  of  other  fibres.  It  is  only  floss,  injured 
and  nnreelable  cocoons,  the  husks  of  reeled  cocoons, 
and  other  waste  from  reeling,  with  certain  wild  silks, 
which  are  treated  by  the  spun  silk  process,  and  the 
silk  thereby  produced  loses  much  of  the  beaut]r« 
strength,  and  brilliance  which  are  characteristic  of  the 
manufactures  from  reeled  silk. 

FHatttre  or  Eeeliim.  — When  tiie  cocoons  have  been  gath- 
ered the  chrysalides  they  contain  are  killed  ^ther  by  dry 
heat  or  by  ezposare  to  Steam.  All  oocooiu  stained  hy  the 
premature  death  of  the  chryaalidefi  (eMqua),  pierced  cocoons, 
doable  cocoons,  and  any  from  other  caosee  rendered  nnreel- 
able, are  pQtaside  for  the  spun-silk  manoAwiture.  Then  (he 
nniojnred  cocoons  are  by  themselves  sorted  into  olaases 
having  similu*  shades  of  color,  size,  and  quality  of  fibre. 
This  assortment  is  of  great  consequence  for  the  success  of  the 
reeling  operations,  as  uniformity  of  qnality  and  evenness 
and  legnlsrity  of  fibre  aw  the  most  valoable  features  in 
raw  silk.  The  ol^Jeat  of  reeling  is  to  bring  together  the 
filaments  fbave)  from  two  or  more  (generally  four  or  five, 
bat  sometimes  up  to  twenty)  cocoons,  and  to  form  them 
into  one  continuoas,  nniform  and  regular  strand,  which 
constitutes  the  "raw  silk  "  of  commerce.  To  do  this,  the 
natai^  gum  of  the  cocoons  which  holds  the  fllamento  to- 
gether mast  be  softened,  the  ends  of  the  filaments  of  the 
required  number  of  cocoons  must  be  caught,  and  meacs 
must  be  taken  to  unwind  and  lay  these  filaments  together 
so  as  to  form  a  single  uniform  roanded  strand  of  raw  silk. 
As  the  reeling  proceeds  the  reeler  has  to  give  the  most 
car^l  attention  to  the  thlckneas  of  the  strand  being  pro- 
duced, and  to  introduce  new  cocoons  in  plitco  of  any  fVom 
whloli  the  reelablesilk  has  become  exhausted.  In  this  way 
a  oontinuouB  uniform  fibre  or  strand  of  raw  silk  of  indefi- 
nite length  is  produced.  The  apparatos  used  for  these  pur- 
posed in  some  localities  Is  of  a  very  primitive  kind,  and  the 
reeling  being  uneven  and  Inmpy,  the  silk  is  of  Inferior 
quality  and  low  valne.  With  comparatively  simple  sppU- 
anoee,  on  the  other  hand,  a  skilled  reeler,  with  trained  eye 
and  delicate  touch,  can  produce  raw  silk  of  remarkably 
smooth  and  even  quality.  According  to  the  method  com- 
monly adopted  in  North  Italy  and  Franee  the  cocoons  ue 
for  a  fbw  minntes  immersed  in  vrater  a  little  under  tha 
boiling  point,  to  which  a  small  quantity  of  alkali  has  been 
added.  A  girl  with  a  sroaU  h«nd  brush  of  twigs  keeps 
stirring  them  fn  the  water  till  the  silk  softens,  and  the 
outer  loose  fibres  (floss)  get  entangled  wltii  the  twigs  and 
come  off  till  the  end  of  tfae  main  filament  (moftre  brim)  ia 
found.  These  ends  being  secured,  the  cocoons  are  trans- 
ferred to  a  basin  or  tray  containing  water  heated  to  from 
75°  to  86°  Fahr.,  in  which  they  float  while  the  silk  is  being 
reeled  olt  If  the  water  fa  too  cold  the  gum  does  not  soften 
enough  and  the  ooooons  rise  ont  of  the  basin  in  reeling ; 
if  it  a  too  hot  the  cocoons  collapse  and  fall  to  the  bottom. 
The  endsof  the  requisite  number  of  filaments  being  brought 
together,  they  are  passed  through  an  eyelet  or  guide,  and 
similarly  another  equal  set  are  passed  through  a  corre- 
sponding gnide.  Tm  two  seta  of  nlamenta  are  then  crossed 
or  twisted  around  each  other  several  turns  as  if  to  make 
one  thread,  after  which  th^  are  separated  and  paaaed 
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throQgh  sepumta  galdei  to  Hifi  nel  roand  whtidi  they  an 
■epanteif  wound.  When  » luge  number  of  cocoons  are  to 
be  combined  into  one  strand  they  may  be  reeled  from  the 
tray  in  fonr  seta,  which  are  first  crossed  in  pain,  then  com- 
bined into  two,  and  those  two  then  cmased  and  afterwards 
combined  into  a  single  strand.  The  olgect  of  oraasing 
(eroutoige)  is  to  round,  smooth,  and  condense  the  separate 
fllameats  of  each  set  into  one  strand,  and  as  the  surfiwie  of 
the  filaments  are  gammy  and  adhesive  it  is  fonnd  on  dry- 
ing that  they  have  agglatinatod  into  a  compact  single  fibie 
of  raw  silk.  In  the  most  approved  modern  flktares  tbmt 
is  a  separate  cocoon  boiler  iciUmae),  an  oblong  tank  con- 
taining water  boiled  by  steam  heat.  In  these  the  cocoons 
are  immersed  In  rectangular  perforated  boxes  for  about 
three  minutes,  when  they  are  transferred  to  the  beating 
machine  (battaue),  an  earthenware  trough  having  a  perfo- 
rated false  bottom  through  which  steam  keeps  the  water  at 
a  temperature  of  from  140O  to  160°.  In  this  watorthe  cocoons 
are  kept  stirring  by  small  bmsheB  rotated  by  mechanical 
means,  and  as  the  silk  softens  the  brushes  gradually  rise 
oat  of  the  water,  bringing  entangled  with  them  the  loose 
flosa,  and  thereby  revealiag  the  main  filament  of  each 
cocoon.  The  cocoons  are  next,  in  sufficient  number,  tnuia- 
ferred  to  the  reeler's  tray  (badnaia),  where  the  water  la 
heated  to  about  120°.  From  the  tray  the  fllunents  are 
carried  through  a  series  of  porcelain  and  glass  eyelets,  so 
arranged  that  the  strand  returns  on  itself,  two  portions  of 
the  same  strand  being  croned  or  intertwisted  for  rounding 
and  consolidation,  instead  of  the  croisaage  of  two  separate 
strands  as  in  the  old  method.  The  reel  to  which  the  raw 
silk  is  l(>d  consists  of  a  light  six-armed  frame,  enclosed 
within  a  wooden  casing  having  a  glass  fhtme  in  front,  the 
enclosure  being  heated  with  steam-pipes.  To  keep  the 
■tnnds  from  directly  overlaying  each  other  and  so  adhering, 
the  last  guide  through  whidi  the  silk  passes  has  a  recipro* 


Fia.  12. 

eating  motion  whereby  the  fibre  is  distributed  within  oer^ 
tain  lunits  over  the  reel.  A  sectional  ^ew  of  tho  reeling 
apparatus  and  arrangement— now  In  oommon  use  Id  Italy 
— is  shown  in  Fig.  12. 

Zlrowiaf.— Baw  silk,  behig  still  too  fine  and  delicate  for 
ordinary  use,  next  undergoes  a  series  of  operations  called 
throwing,  the  object  of  which  is  to  twist  and  double  it  into 
more  substantial  yarn.  The  first  operation  of  the  silk 
throwster  is  winding.  He  reoeives  the  raw  silk  in  hanks 
as  it  is  taken  ftom  the  reel  of  the  filature,  and  putting  it  on  a 
light  reel  of  similar  construction,  called  the  swifts,  he  winds 
it  on  bobbins  with  a  rapid  reciprocating  motion,  so  as  to  lay 
the  fibre  in  diagonal  Hoes.  These  bobbins  are  then  in 
general  taken  to  the  first  spinning  ftaane,  and  there  the 
ringle  strands  receive  their  first  tirist,  which  rounds  them, 
and  prevents  the  compound  fibre  from  splitting  up  and 
separating  when,  by  the  subsequent  scouring  operations,  the 
gum  is  removed  which  presently  binds  them  into  one. 
Next  follows  the  operation  of  cleaning,  in  which  the  silk  is 
simply  reeled  from  one  bobbin  to  another,  trat  on  its  way 
It  passes  throngh  a  slit  which  Is  snffioiently  wide  to  pass  the 
filament  hut  stops  the  motion  when  a  thick  lump  or  nib  is 
presented.  In  the  doubling,  which  is  the  next  process,  two  or 
more  fllamente  are  wound  t<vetherside  by  side  on  the  same 
ml,  preparatory  to  their  being  twisted  or  thrown  Into  one 


yarn.  Bobbins  to  the  nnmbsr  of  strands  which  ars  to  bs 
twisted  Into  one  are  monnted  in  a  onel  on  the  doub- 
ling frame,  and  the  strands  are  passed  over  smooth  nds 
glass  or  metal  throngh  a  reciprocating  guide  to  the  bobbin 
on  which  they  are  woond.  Each  separate  strand  puan 
tluovgh  tlw  ey«  of  a  fidler,  which,  should  the  film  nesk, 
fidls  down  and  Instantly  stops  the  machine,  thns  eflbatsaUr 
(filing  attention  to  the  fact  that  a  thread  has  fiiUed.  The 
spinning  or  throwing  which  follows  is  done  on  aftamewith 
upright  spindles  and  flyers,  the  yam  as  it  is  twisted  beinK 
drawn  forward  through  guides  and  wound  on  revdving 
bobbins  with  a  reciprocating  motion.  From  these  bid)bit» 
the  silk  is  reeled  into  hai^  of  definite  length  for  the 
market.  Numerous  attempts  have  been  made  to  simpiiff 
the  silk-throwing  combining  two  or  more  opeiatioM  on 
one  machine,  hut  not  as  yet  with  much  sucoess. 

According  to  the  qualities  of  raw  silk  nsed  and  Uie  threw- 
lug  operations  undergone  the  principal  classes  of  thrown  tili 
are— (1)  "singles,"  which  oonsistofasingle  strand  of  twisted 
rawsilkmade  up  of  the  filaments  of  eight  to  ten  cocoons;  (i) 
tram  or  weft  thread,  oonsisting  of  two  or  three  strands  of 
raw  silk  not  twisted  before  doubling  and  only  lightly  span 
(this  is  soft,  flossy,  and  oomparatively  weak) ;  (3)  ornuine, 
the  thread  used  for  warps,  made  from  two  and  rardy  three 
twisted  strands  spun  in  the  direction  contrary  to  that  in 
which  they  arc  separately  twisted.  Silks  for  sewii^  and 
embroidery  belong  to  a  different  class  from  those  intended 
for  weaving,  and  thread -nu^ers  throw  their  raw  silks  in  s 
manner  peculiar  to  themselves. 

Numbering  of  SUk. — The  numbering  {titrage)  of  raw  and 
thrown  silks,  by  which  the  size  or  fineness  of  the  yam  is 
stated,  is  determined  by  constant  length  with  variable 
weight,  whereas  other  yams  are  indicated  by  ooDAut 
weight  with  variable  length.  The  original  standard  lengtii 
was  9600  Paris  ells=  11,400  metres  [12,467  yds.  6  In.],  the 
number  being  the  weight  in  deniers  of  24  graioB 
=  1.275  grammes.  This  still  remains  the  most  com- 
mon standard,  and  in  practioe  the  number  is  ascer- 
tained by  the  weight  In  grains,  A  of  a  denier  of  a 
hank  containing  476  metres  [520  yds.  20  in.]  (pro> 
perly  475i  metres  =  400  Paris  ells).  According  to 
this  standai^  a  single  cocoon  filament  weighs  2  to  S.5 
drains,  a  8  to  4  coooon  strand  ranges  fircon  7  to  10 
deoieis,  and  a  16  to  17  oocoon  strand  is  numbered 
from  48  to  52.  Spun  silk  is  numbered  on  a  di&brest 
principle.  In  the  United  Kingdom  it  is  determined 
the  cotton  standard,  the  number  of  skeina  of  84i> 
.  yards  per  poand.  In  CoDtinental  mannfhctftriBii 
centres  generally  the  studard  Is  the  nnmbcff 
^eveaux  of  500  metres  [546  yds.  29  in.]  contained 
in  a  half  kilogramme  [1.1  Ibs-],  or,  more  simplv, 
the  number  of  kilometres  per  kilograoune.  Accord- 
ing to  the  resolution  of  the  intemmonal  congress  (br 
promoting  oniformity  in  the  nnmbering  of  yann. 
held  at  Vienna  in  1873  and  at  Brasseb  in  1874,  the 
grade  of  silk  ought  now  to  be  ezpressed  by  ten  times 
the  number  of  grammes  given  by  a  hank  of  1000 
metres  [10^  yds.  22  ins.1. 

'niese  methods  of  indicating  grades  of  silk  give, 
however,  only  the  most  Imperfect  idea  as  to  the  qual- 
ity of  the  thread ;  and  specially  they  convey  no  in* 
formation  as  to  uniformity  of  diameter  and  strength. 
To  test  the  raw  material  in  respect  of  uniformity  a 
most  ingenious  American  invention,  the  serigruA. 
baa  been  introduced,  and  la  now  largdy  nsed.  The 
serigraph  has  two  reels  monnted  on  one  spindle,  or  at 
least  so  arranged  that  they  make  precisely  the  same  number 
of  revolutions.  The  reels  are  covered  with  iadia-mbl>er, 
and  No.  S  is  3  per  cent,  greater  in  circumference  than  No. 
1.  The  silk  to  be  tested  is  placed  on  No.  1  reel  and  from 
that  wound  on  No.  2,  which,  being  of  greater  diameter,  pab 
a  certain  amount  of  strain  on  the  elastic  fibre.  In  paming 
from  the  one  reel  to  the  other  the  silk  is  carried  over  an  agate 
hook  attached  to  the  bob  of  a  pendulum,  so  that  the  strain 
on  the  yam  is  communicated  to  the  pendulum.  The  stiain 
caused  by  the  3  per  cent,  tension  of  coarse  varies  with  the 
strength  of  the  yam  to  which  it  is  applied,  being  greater 
with  increased  strength  and  thickness,  and  &lling  away 
just  as  the  strength  of  the  yam  decreases.  Thus  the  yam 
in  passing  over  tbe  agate  hook  keeps  by  ito  tension  the 
pendnlnm  at  one  particular  position  while  it  is  nniform, 
but  when  it  increases  in  strength  it  raises  the  pendnlum 
higher,  and  when  it  becomes  weaker  the  pendnlnm  Uls. 
To  the  extremity  of  the  pendnlnm  is  attached  a  paidl  or 
marker,  whleh  traces  on  a  web  of  paper,  tmTdlinfr  ni  a  rats 
in  fixed  propoitim  to  the  winding,  the  changes  in  the  pan- 
dulum,  and  thus  is  obtained  a  graphic  record  in  a  most  Sa- 
tinet manner  of  every  variation  m  the  strength  of  the  silk. 
The  preoise  spot  where  any  Imperfection  occurs  is  abown  on 
the  traoing,  which  thus  not  only  absolutely  certifles  tb« 
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qjaBllty  of  the  yam,  bnfe  also  antomatiodlj  mflMorei  the 

tjnntitT'  reeled. 

QMrfMowiiig.— flllk  in  the  raw  and  thrown  state,  as  hat 
ahwady  been  pointed  oat, ahsorbs  a  large  amoQDtofmoijHture, 
and  may  contain  from  80  to  30  per  cent,  of  water  without 
being  manifeetly  damp.  As  it  is  lately  sold  by  weight  it 
becopea  neoenary  to  aacertuin  its  condition  In  respect  of 
alMorbed  water,  and  for  that  parpose  official  conditioning 
booses  are  eetabliahed  in  all  the  oondderable  centres  of  silk 
twle.  In  these  the  silk  is  tested  or  conditioned,  and  a 
certificate  of  weight  issued  in  accordance  with  the  resnlte. 
Tbe  silk  is  for  four  bouts  expoeed  to  a  dry  heat  of  £90" 
lUir^  and  Immediately  thereafter  weighed.  To  the  weight 
U  per  cent.  Is  added  as  the  normal  proportion  of  water  held 
by  the  fibre. 

Seomring. — ITp  to  this  point  the  silk  fibre  continnes  to  be 
eomparatiTely  lostreless,  stiff,  and  luursh,  from  the  coating 
of  albaminoos  matter  (gum  or  gm)  on  its  surlhoe.  As  a 
preliminary  to  most  sobsequent  processes  the  remoral  of 
the  whole  or  some  portion  of  this  gum  is  necessary  by  boil- 
ing-off,  soouriug,  or  deereutage.  To  boil  off  aay  300  lb  of 
tbiown  Bilk,  about  60  tb  of  fine  white  soap  is  ahred,  and 
diaidTed  in  about  SQO  pdlnu  of  pare  water.  This  solntion 
it  maintained  at  a  heat  of  195**,  and  in  it  the  hanka  of  raw 
silk  are  immersed,  hang  on  a  wooden  rod,  the  hanks  being 
flontinoally  turned  round  so  as  to  expose  ali  portions  equally 
to  the  soWent  inflaence  of  the  hot  solotioa.  After  being 
dried,  tile  banks  are  packed  in  linen  bags  and  boiled  fbr 
three  boars  in  a  weaker  soapy  solution,  then  washed  out  in 
pore  warm  water  and  dried  in  a  centrifugal  hydro-extractor. 
According  to  the  amount  of  gum  to  be  boiled  off  the  soap 
solutions  are  made  strong  or  weak  ;  but  care  has  to  be  exer- 
cised not  to  overdo  tbe  scouring,  whereby  loss  of  strength, 
aobatance,  and  lustre  would  result.  For  some  purposee — 
making  of  gauzes,  crapes,  Aonr-bolting  dotii,  and  for  what 
is  termed  "  sonples  "—the  silk  is  not  scoured,  and  for  silks 
to  be  dyed  certain  dark  colors  half-scouring  is  practiced. 
Tbe  perfect  scouring  of  French  silks  removes  from  25  to  2? 
per  cent,  of  their  weight,  and  Chioese  silks  lose  from  30  to 
31  per  cent.  Scouring  renders  all  common  aiiks,  whether 
white  or  yellow  in  the  raw,  a  brilliant  pearly  white,  with  a 
delicate  soft  floBsy  texture,  from  the  fact  that  the  fibres  which 
were  agglutluated  in  reeling,  being  now  degummed,  are 
separated  from  each  other  and  show  mtir  individual  tenuity 
in  the  yam.  Silka  to  be  finished  white  are  at  this  point 
bleached  1^  expoeare  in  a  closed  chamber  to  the  fumes  of 
mlphuroos  acid,  and  at  the  close  of  the  process  the  hanks  are 
washed  in  pure  cold  water  to  remove  all  traces  of  the  acid. 

^imSilk  Manufacinre. — ^The  materials  of  tbe  spun  silk 
bade  are — (1)  the  floss  or  loose  outer  fibres  which  surround 
ecdinary  cocoons;  (2)  the  remains  of  cocoons  after  the  reelable 
silkhasbeen  removed ;  (3)  waste  from  throwing  processes  and 
from  all  the  stages  through  which  reeled  silk  passes  in  mann- 
^Ktoring;  (4)  anreelable  cocoons,  t.0.,  those  which  an  pierced, 
torn,  or  eat,  stuned  hy  dead  oluynlldeB,  etc.,  and  doable 
coeoans;  (5)  cocoons  of  various  wild  silks,  which  are  eithw 
onteelableormostprofitably  worked bycarding.  The  waste 

r'nneis' fltatduty  is  to  bring  theeediverse  materials  into  uoi- 
m  fibrons  oonditioD  for  spinning.  In  dealingwith  cocoons 
and  cocoon  husks,  tile  flbrea,  which  are  gummed  Uwetiier  into 
adense  compact  mass,  most  be  so  waahea,  softened,  and  f^eed 
from  each  other  that  they  can  be  readily  teased  and  torn  into 
a  tow-like  mass.  For  this  purpoee  they  are  washed  with  a 
strong  hotsoap  solution  in  a  revolving  washing  machine,  in 
wbicb  tiiey  are  oontinuoosly  snljected  forthzeeor  fbur  hours 
to  the  action  of  folli  ng  stampers,  ^om  this  treatment  they 
are  taken  to  tbe  oold-water  washing  machine,  where  they 
are  treated  with  a  oontiuaons  spray  of  pure  water  whilst 
revolving  In  the  tub  ander  the  action  of  foiling  stampers, 
as  in  tbe  hot-water  machine.  Next  the  ooooons'are  nnaed 
in  a  spray  of  pare  water,  then  the  moisture  is  expelled  In  a 
hydro-extractor,  and  so,  thoroughly  degummed  and  soft- 
ened, they  are  allowed  to  dry.  For  fhrther  treatment  they 
are  damped  with  a  sprinkling  of  weak  solution  of  Marseilles 
lomL  then  beatoi  eitheif  wiui  the  hand  or  by  means  of  a 
maotine.  This  maehine  has  a  series  of  leather  straps  at- 
tached to  an  endless  band,  which  by  its  rapid  revolution 
eaoaes  tiie  straps  to  hit  with  a  quick  whipping  stroke 
against  the  snrlace  of  a  revolving  tray  on  which  are  placed 
the  washed  cocoons.  The  beating  serves  to  free  tbe  fibres 
ftilly  from  each  other,  and  expels  in  the  form  of  a  fine  dust 
the  tenuina  of  chrysalides  from  the  interior  of  the  cocoons. 
It  now  remains  only  by  the  operation  of  the  cocoon  opener 
to  tease  out  and  separate  the  fibres  into  a  kind  of  lap.  The 
eocoon-opener  is  a  modified  carding  machine,  the  drum  or 

Slinder  of  which  is  covered  with  strong  card  teeth.  On 
is  dram  the  fibres  collect  as  they  are  opened  and  tsiiBd 
mt,  and  when  the  teeth  are  ftall  the  lap  so  formed  is 
Miteped  oir  by  the  attendant.  The  irilkui  flbiea  are  now 
nady  for  the  opeiationB  preparatory  to  qpiiming. 


To  bring  raw  waste  other  than  cocoons  to  this  point  a 
different  series  of  operations  are  neoessaiy.  The  removal 
of  the  gtfm  is  first  usually  effected  by  a  process  <^  fermen- 
tation or  maceration  inst^d  of  washing  with  soaa  wbere^ 
a  great  saving  of  soap  is  secured.  Into  a  large  tank  a  quan- 
tity of  waste  is  packed,  and  soaked  with  a  Weak  soapy  so- 
lntion which  is  maintained  by  steam  at  about  170°.  The 
tuk  is  dosed  over,  and  in  tbe  course  of  a  few  days  far- 
mentation  begins,  and  according  to  olrcnnurtances  is  allowed 
to  go  "on  from  two  to  three  weeks.  From  time  to  time 
proof  samples  are  withdrawn  to  observe  tbe  progress  of  the 
rotting,  as  over-fermentation  would  result  in  the  same  in- 
jury which  arises  from  over-Bcooring, — weakness  ot  flbre, 
.CSS  of  lustre,  and  waste  of  snbstence.  By  maceration  the 
silk  loses  from  20  to  30  per  cent,  of  ita  weight.  From  the 
maceration  vat  the  silk  is  conveyed  to  the  not-water  wash- 
ing machine,  where  with  a  weak  soapy  solution  it  is  washed 
under  the  influence  of  stampers  for  about  five  mlnates. 
Qreat  oare  Is  necessary  to  prevent  the  silk  fVom  cooling  be- 
fore this  washing,  as  thereby  the  macerated  slime  would 
form  an  almost  insoluble  deposit  on  tbe  silk  flbre.  From 
the  hot  soap  solution  the  silk  is  taken  to  the  cold-water 
machine,  where,  with  the  aid  of  stampers,  It  undergoes  a 
thorough  and  prolonged  washing.  After  being  bang  over 
hurdles  to  dry  it  is  sprinkled  with  a  weak  solution  of  Mar- 
seilles soap,  and  then  dried  by  means  of  the  hydro-extractor 
and  sabsequent  exposure  in  a  heated  well-ventilated  cham- 
ber. At  this  point  both  cocoon  waste,  as  lUzead^  described, 
and  floss  waste  are  in  tbe  same  condition. 

Tbe  spinner  has  now  to  deal  with  a  moss  of  entangled 
flbres  of  all  lengths,  which  he  must  render  even,  parulel, 
and  comparatively  uniform  in  length  before  it  can  be  spun. 
Tbe  fibres  are  slightly  damped  with  a  weak  soapy  solution 
and  taken  to  a  filling  drum,  which  consists  of  a  luge  cylin- 
der having  set  into  it,  parallel  with  its  axis,  from  twelve  to 
twenty  rows  of  strong  steel  spikes.  A  feeding  apron  of 
•cloth  covered  with  card  teeth  is  provided  to  the  machine, 
and,  as  the  fibre  fs  carried  forward  towards  tbe  dram,  a 
similar  card-teeth-covered  band  travels  close  over  the  sur- 
face of  tbe  apron,  so  that  the  fibre  is  presented  to  the  dram 
from  between  two  sets  of  card-teeth.  The  rows  of  spikes 
catch  the  fibre  as  presented  to  them,  draw  it  through  the 
card-teeth,  and  carrying  it  with  them  lap  it  aronnd  the 
dram  in  regular  combed-ont  order.  When  the  spikes  are 
sufficiently  filled,  the  lap  is  cut  at  each  set  of  spikes,  and 
so  stripped  from  the  drum  it  forms  a  definite  number 
of  "  stricks,"  of  the  breadth  of  the  drum  itself  and  the 
length  of  the  space  between  the  sets  of  spikes.  These 
stricks  are  caught  in  wooden  clamps  or  "books,"  which  are 
fastened  in  the  bed  of  the  fiat  dressing  fitame.  Over  them 
an  endless  band  travels,  having  on  it  at  short  IntemUs  belts 
of  heckle-teeth,  called  combs,  which  comb  out  doubled  and 
short  fibres,  and,  acting  first  on  one  end  of  the  strick  and 
next  on  the  other,  leave  the  silk  in  the  condition  of  beaati- 
fblly  paralM  and  eomparatiTely  uniform  flakes,  ^e 
inodo^  of  the  first  combing,  called  the  first  draft,  is  tbe 
longest  and  purest  fibre.  The  material  combed  out  as  it 
fills  the  comb  teeth  is  caught  in  books,  and  when  itself 
combed  out  forms  second  drafts,  shorter  and  leas  valuable 
than  the  first ;  and  again  the  oombhigB  of  second  dtaAs, 
when  combed,  form  third  drafts  still  shorter.  In  this  way 
five  or  six  separate  drafts  or  combings  from  the  original  lap 
are  obtained,  all  increasingly  short  and  impure.  The  final 
combed  waste  is  treated  by  a  different  loooees  for  making 
noil  or  bonrette  yarn, 

A  new  fonn  of  dressing-fkame  li  now  coming  into  fovcv, 
in  which  the  stricks  of  silk  have  their  ends  rolled  wind 
wooden  rods,  and  so  secured  between  wooden  clamps  on  the 
sarfooe  of  a  huge  cylinder  which  revolves  so  slowly  that 
the  attendant  can  change  and  fill  the  damps  as  the  dram 
goes  ronnd.  In  its  revolution  the  exposed  portion  tii9 
silk  is  first  combed  on  one  side  by  a  rapidly  revolving  card- 
toothed  cylinder,  from  which  it  passes  onwards  to  meet  a 
second  similar  cylinder  revolving  in  a  contrary  direction, 
which  combs  tbe  opposite  ude.  In  tiie  second  revolution 
of  the  cylinder  the  portion  (tf  the  strick  which  wwa  im- 
viously  wonnd  on  the  rod  is  similarly  combed  on  both  sides, 
and  thus  tbe  entire  strick  is  rendered  smooth  and  parallel. 

The  above  is  an  outiine  of  the  ordinary  process  of  pre- 
paring silk  waste  as  practiced  in  Switzerland  and  in  the 
United  Kingdom,  etc.,  the  range  of  machines  being  that  of 
Messrs.  Greenwood  and  BaUey  of  Leeds.  InthegsnatMan- 
ningbam  silk  mills  at  Bradford,  Ifr.  S.  C.  Uster,  tbe  well- 
known  inventor  of  wool-combing  machinery,  while  using 
machinery  of  the  daes  described,  treats  by  patented  methods 
pecnliar  to  himself  a  great  proportion  of  bis  material.  Ac- 
cording to  his  original  process,  soonred,  teased,  and  opened 
waste  is  first  drawn  Into  a  lap  on  a  screw  gill  box.  These 
laps,  containing  all  the  fibres  both  long  and  short,  are  taken 
to  the  ctrcnlar  nip  combing  machine,  where  the  "  top"  of 
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long  fibr«  Is  drawn  ont  u  a  continooas  sliver  and  sepanted 
from  the  "noil"  or  ahort  fibre,  which  according  to  ita 
lenxth  is  delivered  at  separate  points.  In  his  most  recent 
mode  of  voiUng,  Mr.  Lister  forms  hto  waste  into  a  broad 
lap  OQ  the  large  dram  of  a  kind  of  carding  engine,  Uie 
dmm  being  stripped  when  its  teeth  are  filled  with  the  pre- 
pored  fibre.  These  laps  are  laid  on  the  feeding-table  of  a 
machine  which  has  an  oecUlating  or  rocking  filling  head. 
At  eaoh  oscillation  the  end  of  the  lap  in  ftout  of  the  table 
is  "  filled  "  on  to  a  row  of  heckle-teeui  parallel  with  it, 'and 
Jnst  as  the  feoding-table  recedes  a  knife  comes  down  be- 
tween the  heckles  and  the  table  with  a  sadden  stroke  and 
separatee  from  the  lap  such  fibres  as  have  been  placed  or 
filled  on  to  the  heckle-teeth.  These  heckle-teetn  in  the 
meantime,  being  fixed  on  an  endless  band,  are  oontinnonsly 
moving  forward  in  a  horizontal  direction  parallel  with  l^e 
front  <H  the  feeding  nuw;hine,  and  a  set  of  three  snch  ma- 
chines place  a  portion  of  their  laps  on  to  the  heckle-teeth 
in  their  progrees,  thns  filling  the  teeth  with  a  fftir  "bite" 
of  silk,  unmediately  the  heucles  have  paaaed  the  machines, 
the  silk  is  caught  and  cleaned  off  the  endless  comb  by  pairs 
of  endless  revolving  nips  rising  from  under  and  descending 
from  above,  and  between  these  nips  the  strides  are  carried 
forward  in  the  same  horizontal  tine  in  which  they  travelled 
on  the  heckle-teeth,  which  here  b^n  their  return  journey 
to  be  again  filled.  The  stricks  in  their  progross  are  now 
submitted  to  the  eimbing  action  of  revolving  card-covered 
cylinders  and  card-covered  cloth.  Half-way  on  in  its  hori- 
sontal  path  a  second  set  of  endless  nips  seise  the  combed 
portion  of  the  silk,  the  uncombed  portion  held  between  the 
first  set  is  released,  and  it  in  its  turn  is  submitted  to  the 
combing  action  of  cylinders  and  endless  eard-baods.  In 
the  end  the  fiilly  drrased  stricks  of  silk  tall  on  a  narrow 
feeding  cloth,  which  has  a  combined  reciprocating  and  for- 
ward motion,  so  that  the  material  is  spread  with  the  utmost 
regularity  and  evenness.  It  psfloss  throngh  ■  set  of  screw 
gilis,  and  is  delivered  into  cans  in  tlie  form  of  a  most  uni- 
form and  equal  continuous  sliver.  The  great  advantage  of 
these  machines  is  the  small  amount  of  tending  they  require 
and  the  large  quanti^  of  dressed  siUt  they  deliver  with 
unerring  regularity. 

^e  spinning  pnner  of  dressed  waste  Is  done  precisely  as 
in  the  spinning  of  flax  yam.  The  fiakes  are  formed  into  a 
broad  silver  on  the  spreading  f^wne,  and  further  attennated 
and  eqnalixed  on  the  set  frame  and  the  dravring  tnme, 
txtaa  which  last  the  sift  passes  to  the  roving  ftame, 
where  it  receives  its  fiitt  preliminary  twist  and  is  saf- 
fieiently  condensed  to  wind  on  a  bobbin.  The  rovings  are 
finally  elon^ted  and  spun  on  the  ordinary  spinning  name, 
and  for  twisting  into  thread  the  yams  in  two,  three,  or 
more  strands  are  wound  together  on  the  doubling  bame,  and 
finally  twisted  as  in  dealing  vrith  raw  silk  spinning. 

Spun  silk,  as  it  comes  from  tiie  spinning  frame,  shows  a 
good  many  nibs  and  irregnlaritiee  and  some  roughness  of 
snrfkkce.  To  remove  these  it  is  wound  from  one  bobbin  to 
anotiker  over  an  improving  or  cleaning  and  gassing  machine, 
which  consists  of  a  frame  having  atteehed  to  it  a  number 
of  small  cone  rollers,  around  whidt  the  yam  passes  in  a 
way  which  makes  the  entering  portion  of  the  thread  rub 
against  the  portion  ranning  off  In  this  way,  with  consid- 
erable rubbing,  the  yam  deans  itself;  and  in  its  coarse 
over  the  rollers  It  rapidly  passes  through  a  gas  fiame,  which 
sioges  off  the  fine  projecting  fibres,  leaving  the  yam  clean, 
round  and  oomnact.  It  is  submitted  to  a  rorther  examina- 
^n  1^  eye  and  hand  after  being  wound  into  hanks ;  and 
some  yuns  axe  finally  diessed  with>  albumen  and  gum 
solutions. 

In  the  combing  of  waste  silk  as  much  as  from  25  to  30 

rr  oent.  of  waste  in  a  second  degree  arisee,  much  of  which 
very  short,  frill  of  nibs  and  dnst  From  this  a  lower 
quality  of  yam  is  spun,  called  noil  yam,  and  on  the  Conti- 
nent ''bourette"  silk,  to  distinguish  It  from  the  "fioret" 
■ilk  made  from  first  waste.  On  acconntof  the  shortness  of 
staple  it  is  worked  up  by  machinery  different  fivm  that 
used  in  the  floret  manufaoture,  being  prepared  by  carding, 
and  combed  ont  with  a  modification  of  Hellmann's  or  Lister's 
combing  machines.  The  finished  noil  yam  Is  very  lumpy, 
and  requires  severe  imprOTing  and  singeing. 

B^tk  silk  lacks  the  smoothness,  briUIanoe,  and  strength 
of  raw  silk  yam,  but  still  it  is  an  extremely  valuable  and 
aseftil  material,  and  its  comparative  cheapness  gives  it  an 
important  place  among  the  products  of  textile  industry.  It 
b  used  very  largely  In  mixed  fitbrios,  as  well  as  far  the 
dieaper  ribbons,  velvets,  hat  plush,  and  for  many  other  silk 
woven  fabrics,  as  also  in  the  hosiery  and  glove  trades  and 
for  sewing,  knitting,  and  embroidering  yams. 

aiat  Wilting.— Into  the  dyeing  of  sUk  It  Is  not  here 
neeessary  to  enter,  ncept  in  so  fkr  as  ooneems  a  nefltrlons 
pnactloe,  durtod  on  in  dye-hoosei,  which  has  exerdsed  a 
most  detrimental  influence  on  the  silk  trade.  Silk,  we  hare 


seen,  loses  about  one-fourth  of  its  weight  in  scouring.  To 
obviate  that  loss  it  hss  long  been  the  practice  to  dye  some 
dark  silks  "  In  the  gum,"  uie  dye  onnbining  In  these  esM 
with  the  gum  or  mlatiaoofl  Mating,  and  sneh  iSiM  tm 
known  as  "sonples."  Both  In  the  gnm  and  In  the  boiled 
off  state  silk  has  the  peculiar  propor^  of  imbibing  certuo 
metallic  salts  largely  and  combining  very  flrmly  with  them, 
the  flbre  remaining  to  external  appearance  undiminished  in 
strength  and  lustre,  but  much  aaded  to  In  bIeo  and  weight 
Silk  in  the  gum,  it  Is  found,  absorbs  these  salts  more  freely 
than  boiled<off;  so  to  use  it  for  weighting  there  are  these 
great  indnoements — a  saving  of  the  oosU;r  and  tedioos  boil- 
ing-off,  a  saving  of  the  25  per  cent,  weight  which  wonli 
have  disappeared  in  boiling,  and  a  surface  on  which  mach 
greater  sophistication  can  be  practiced  than  on  scoured  rilk. 
In  dyeing  a  silk  black  a  certun  amount  of  vreight  mnit<be 
added ;  and  the  common  practice  in  former  times  was  to 
make  up  on  the  silk  what  was  lost  in  the  scoaring.  Up  to 
1857,  the  utmost  the  dyer  could  add  was  "weight  for 
we^ht,"  but  an  accidental  discovery  that  year  put  dyers 
Into  the  way  of  using  tin  salts  in  weighting  with  the  result 
that  they  can  now  add  40  oz.  per  lb  to  scoured  silks,  120  oz. 
to  souples,  and  as  much  as  160  oz.  to  spun  silks,  and  yet  call 
these  compounds  "silk."  Not  only  so,  but  the  use  of  tan 
salts,  especially  stannic  chloride,  8nCl4,  enables  dyers  to 
weight  all  colors  the  same  as  black.  In  his  "  Report  « 
English  Silk  Industry  "  to  the  Boyal  Commission  on  Tech- 
nical Instruction  (1885)  Hr.  Thomas  Wardle  of  Leek  m,jt: 

"  Colors  and  white  of  all  possible  shades  can  very  easily  be  Im- 
parted to  this  compound  of  silk  and  tin,  and  this  method  it 
becomlnK  ezteoBlvely  used  In  Lyons.  Thus  welghtliig,  whieh 
was  until  recently  tbougbt  to  apply  only  to  black  nlks.  and  fKm 
which  colored  silks  were  comparatively  tree,  is  now  eheapeniiig 
and  deteriorating  the  latter  In  pretty  much  the  same  ratio  si  the 
former.  Thus  the  proto-  and  per-salts  of  lion,  as  well  as  the  prolo- 
and  per-salts  of  tin.  Including  also  a  large  variety  of  tannu,  n- 
mac,  dlvi-dlvl,  chestnut,  valonla,  the  acacias  (Areea  OataAa  and 
4oocfa  Cbteehu  from  India),  from  which  are  obtained  catch  and 
gambler,  etc.,  are  no  longer  used  solely  as  mordants  or  tinctorial 
matters,  but  mainly  to  serve  the  oUeet  of  converting  the  lUk 
Into  a  greatly  expanded  flbre,  conslsnng  of  a  ocmglmneiatlon  of 
more  or  leas  of  these  substances." 

Sugar  also  is  employed  to  weight  silk.  On  this  adnltersnt 
Mr.  Wardle  remarks : 

"Wlthasolutionof  sugar,  silk  can  have  Its  wetfit  sngawitsJ 
flXHU  1  oi.  to  3  OS.  per  It.  I  am  not  quite  sure  that  this  mettwd 
of  weighting  was  not  first  used  by  the  throwsters,  as  sugar  Is 
known  to  have  been  used  for  adultemtlog  and  loading  gum  nik 
for  a  very  long  time,  and  then  the  Idea  was  afterwarda  applied  to 
silk  after  the  dyeing  operations.  It  Is  much  resorted  to  for  weight- 
ing colored  sUks  by  vers  on  the  Continent,  and,  though  a  very 
clumsy  method,  no  soneUtute  has  been  found  so  cheap  and  eaiy 
of  apmicatlon.  Bichloride  of  tin,  having  chemical  afflnttr  fbr 
silk  fibre,  bids  blr  to  extinguish  the  use  of  sugar,  which,  ma 
its  hygrometrio  qualities,  has  a  tendoney  to  ruin  the  silk  to  which 
it  Is  applied,  if  Kieat  care  be  not  taken  to  regulate  the  quantity. 
There  u  not  the  slightest  use  or  excuse  flg  the  appUdation  of 
sugar,  except  to  cheapen  the  silk  by  about  IS  to  30  par  oenL" 

WUd  iVeteff.— Among  the  dlsad  vantaces  under  vriiioh 
the  silks  of  the  wild  moths  long  labored,  one  of  the  most 
serious  was  the  natural  color  of  tiie  silks,  and  the  extreme 
difflcolW  with  which  they  took  on  dyes,  specially  the  light 
and  brilliant  colors.  For  success  in  oiming  with  this  diffi- 
culty, as  well  as  in  dealing  with  the  whole  question  of  the 
cultivation  and  employment  of  wild  silks,  the  nnvrearying 
patience  and  great  skill  of  Mr.  Thomas  Wardle  of  Leek  de- 
serve special  mention  here.  The  natural  color  of  tusser 
<>il)r  is  a  grayish  fawn,  and  that  shade  it  was  found  impos- 
sible to  dlstmarge  by  any  of  the  ordinary  bleaching  agents 
BO  as  to  obtain  a  basis  for  lighbsnd  delicatedyes.  Moreover, 
the  chemical  character  of  the  tusser  silk  differs  from  that 
of  the  mulberry  silk,  and  the  flbre  has  much  less  affinity 
for  tinctorial  substances,  which  It  takes  up  unevenly,  requir- 
ing a  large  amount  of  dye-stufi^.  After  protracted  experi- 
menting Mr.  Wardle  was  able  in  1S73  to  show  a  series  of 
tussers  well-dyed  in  all  the  darker  shades  of  color,  but  the 
lighter  and  bright  blues,  pinks,  scarlets,  etc,  he  Muld  not 
produce.  Subsequently  the  late  M.  Tessie  dn  Motay  found 
tiiat  the  fhwn  color  of  natural  tusser  could  be  discharged  by 
solution  of  permanganate  of  potash,  but  tiie  oxidizing  aetloa 
was  so  rapid  and  violent  that  it  destroyed  the  fibre  itself. 
Oentler  means  of  oxidation  have  since  been  found  for 
bleaching  tusser  to  a  fairly  pale  ground,  bat  tbe  dyeing  of 
light  colors  cannot  yet  be  said  to  be  a  commercial  success. 
The  silk  of  the  eria  or  castor-oil  worm  (AUacuM  ricmi)  pre- 
sents t^e  same  difficulties  In  dyeing  as  the  common  tusser. 
A  portion  of  the  eria  cocoons  are  white,  while  the  others 
are  of  a  lively  brown  color,  and  for  the  dyeing  of  light 
colors  the  latter  require  to  undergo  a  bleaching  process. 
The  silk  takes  up  color  vrith  difflonlty  from  a  strong  vat, 
and  Is  consequently  costly  to  dye.  Moonga  silk  from  ^a- 
therma  attama  hu  generally  a  rather  dark  brown  color,  but 
that  spears  to  be  much  inflnenoed  by  the  leaves  on  which 
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the  worm  feeds,  the  eoooona  obtained  cn  the  ehimi»o  toee 
llRekdia  Aampaea)  Kivlng  •  floe  white  fibre  moon  valaecl 
io  Amn.  The  dark  colors  are  very  difficnit  to  bleach,  bat 
the  silk  Itwir  takes  d7e-ool<HS  mach  more  freely  and  evenly 
thu  dther  tDNsr  or  eria  ailk. 

TVvnie  and  Commerce. 

About  the  commenoement  of  this  century  the  chief 
nik-producing  regions  of  the  world  vere  the  Levant 
(including  Broussa,  Syria,  and  Persia),  India,  Italy, 
and  France,  the  two  first  named  sending  the  low-priced 
iWk,  the  other  two  the  fine  qualities.  Between  1840 
and  1850,  after  the  opening  oi  trade  with  China,  large 
qnaotities  of  silk  were  sent  from  the  northern  port  of 
Shanghai,  and  afterwards  also  from  the  southern  port 
of  Canton.  The  export  became  importiuit  just  at  the 
time  when  disease  in  Eiurope  had  lessened  uie  inrodoo* 
tioD  on  the  Continent.  Tua  increased  prodnction  of 
medium  aUc,  and  the  growing  demand  for  fine  soi'ts, 
indooed  many  of  the  cocoon-growers  in  the  Levant  to 
sell  their  cocoons  to  Europeans,  who  reeled  them  in 
Italian  fashion  under  the  name  of  "  Patent  Brutia," 
thus  producing  a  ver:;^  fine  valuable  silk.  In  1857  com- 
menced the  importation  of  Japan  silk,  which  became 
so  fierce  a  competitor  with  Bengal  silk  as  gradually  to 
displace  it  in  favor;  and  reoently  the  native  silk  reeled 
in  Bengal  has  almo!Bt  ceased  to  be  made,  only  the  best 
European  filatures,  produced  under  the  superrincm  of 
skiQed  Europeans,  now  coming  forward. 

China  and  Japan,  both  of  which  contribute  so 
hu:gelf  to  the  sujipUes  that  appear  in  European  and 
Amenoan  statistics,  on^  export  their  ezoess  growth* 
nik  weaving  being  earned  on  and  native  mik  worn  to 
an  enonnons  extent  in  both  oonntriea.  The  other 
Anadc  exporting  countries  also  maintain  native  silk 
mannfitctnres  which  absorb  no  inconsiderable  propor- 
tion of  their  raw  material.  The  silk  productioQ  of  the 
vorid,  including  only  the  amount  exported  from  these 
Oriental  countries,  amounts  on  an  average  to  from 
20,000,000  ft  to  25,000,000  ft  yearly ;  but  the  crop  is 
sDoject  to  great  variations. 

The  supply  available  for  European  oonsumption 
during  recent  years  was  thus  stated,  in  bales  of  100  ft, 
by  the  Moniteur  de»  Soiet  of  Lyons,  25th  July,  1885 : 


become  the  leading  silk  mart  Bnt  there  is  a  veiy 
steady  and  oontinuous  expansion  in  the  demand  for 
waste  silks  and  eoooona  for  the  spun  silk  trade.  The 
following  figures  show  the  offioal  annual  returns  of 
silk  imports  unoe  I860,  the  date  of  the  French  oom- 
meraial  beaty,  which  exposed  muiy  braoohes  of  the 
trade  to  severe  and  fatal  competition : 
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1870-75 

34,--H0.IX17 

171,1^ 

747,505 

56,116,815 

1875-80 

158,887 

545,247 

62,539,166 

1880 

65,002 

203,567 

13,324,935 

1881 

2^,580 

54,119 

131,836 

11,727,397 

188S 

3^,1  IB 

Ufm 

294.307 
292,433 

11,174,673 

1883 

68,064 

10,523,920 

1884 

67,238 

3^947 

10,984,073 

The  sources  whence  the  English  imports  of  raw  silk, 
the  commercial  names  under  which  they  pass,  and  their 
relative  importance  and  values,  are  exemplified  in  the 
following  table,  extracted  from  the  anni^  oifculara 
issued  l^^  Messrs.  H.  W.  Eaton  k  Sons  of  London : 


Description. 


China— 

THtleei.  1 

HiUneen,eto.J 
TaTsaamS  

Canton  

Szechaen  

Japai)  

Bengal  -.. 

Patent  Bnitla.... 

Fenian.  

Italian- 
Raw  I 

NOTl-  f 

Tbrown«.....~.. 


Imports 
1&4. 


fi> 

2,»8,fi72 

418,466 
889,976 
28,164 
888.SW 
128,460 
8,760 
225 

SOMIO 
273,760 


Total  4,586,267  2,158^1 


Imports 

1885. 


lb 


Extreme 
Prices 
during 
1686. 


fl^^  Prioes 


s  l| 


«.d.  a.d. 

ijm.m  goto  14  6 

271,116  7  6  "  160 
169,328,  80  "  12  6 

6,936  7  0  "  11  S 

70,560 10  6  "  15  6  872;i76 

114,000,  8  0  "  14  6  164,800 

7,875'l9  0  "pO  7,700 


1,2»,988 

298,964 
400,456 

17,644 


810ma00"  26  0  307,400 


1st  Jan'ry. 
1886. 


•.  d.    ».  d. 

9  6  to  14  6 

80  ■*  14  6 
99  "  ISO 
70  •'  11  8 

12  0  "  15  6 
9  6  "  15  0 

19  0  "  21  0 


170to210 

aoo  *■  S40 

200"  250 


1854-06. 

1876-76. 

1876-77. 

1877-78. 

1878-79. 

1879-SO. 

1880-Sl. 

1881-82. 

1882-83. 

1883-84. 1 1884-85. 

1885-86  (esUm's). 

Italy  

FcsDce  

Greece  and  As.  Minor 

Total  bales  

92,400 
44,000 
8X0 

6.600 

67,000 
16,000 
2,000 
16,000 

26,000 
2,000 
1,500 

10,000 

40,500 
19,000 
760 
6,000 

62,500 
18,600 
1,100 
6,000 

82,000 
8,500 
800 
5,000 

68,500 
9,600 
1,500 
6,000 

70,000 
9,600 
1,000 
6,000 

02,000 
17,000 
2,300 
6,000 

78,000 
14,600 
1,760 
12,000 

65,000 
10,000 

1,'300 

12,000 

Hax'm. 
46,000 
10,000 
500 
10,000 

Min'm, 
40.000 

8,000 
500 

8,000 

146,800 

91,500 

38,600 

66.260 

88,100  1  40,300 

S4JW0 

86,000 

77W 

101,250 

88,500 

66,600 

66,500 

ChiQa_  „  

Bmgal  

65,000 
10,800 
11,000 

68,000 
14,000 
8,402 
14,000 

65,000 
10,000 
6,000 
18,000 

46,000 
12,600 

6,000 
22,000 

58,000 
9,000 
6,000 

22,000 

66,000 
12,600 
5,000 
14.000 

67,000 
5,000 

ijan 

15,000 

44,000 
14,500 
8,000 

l^soo 

47,000 
11,500 
8,000 
25,000 

ill! 

50,000 
7,000 

s/no 

20/»0 

46,000 
12,000 
2,000 
15,000 

^^^^ 

86,800 

104,492 

M.000 

85,600 

90,000 

80,500 

91,000 

77/X)0 

86,500 

94,000 

80,000 

74,000 

68,000 

'  Grand  total  of  bales 
bMoeorTMUleeHo.4 

282,100 

196,902 

'182,500 

151,760 

173,100 

182,800 

175,500 

163,000 

164,800 

196,250 

168,500 

189,500 

124,500 

15a. 

16a. 

2811. 

17fe.8d. 

15b. 

16b.  8d. 

Ua9d. 

1^ 

14a.  6d. 

Ui. 

18s. 

121. 6d. 

1^  Od. 

While  these  tables  indicate  remarkable  fiuctuation 
of  supply  they  show  generally  that  Asiatic  countries, 
besides  supplying  their  own  considerable  demands, 
send  to  Europe  lully  one-half  of  the  whole  silk  con- 
sumed in  Western  manufactures.  China  stands  first 
as  a  silk-producing  countrr,  yielding  about  35  per  cent, 
of  the  entire  snpplv;  the  whole  produce  of  Italy 
amounts  to  nearly  the  same  proportion ;  the  exports 
of  Japan  account  fbr  about  12  per  cent  of  the  annual 
supply  ;  whOe  in  recent  years  France  and  the  Levant 
are  credited  with  about  equal  proportions. 

In  the  United  Kingdom  the  tnde  in  raw  silks  has 
been  in  a  condition  of  dedine  for  a  conuderable  nuxo- 
her  of  years,  muoh  of  the  Ohinese  and  li^teni  produce 
which  fbimerly  oame  to  Iiondon  now  oeing  unshipDed 

Hmnllea;,  and  wdd  in  the  I^rons  market,  which  has 


In  the  mannfaoture  of  ediken  fabrics  France  occupies 
the  most  important  position  among  the  nationa  Not 
only  is  the  whole  oi  the  raw  silk  produced  in  France 
woriced  up  within  the  conntiy,  but  a  very  considerable 
proportion  of  that  imported  from  the  Levant  and  from 
Asia  passes  into  the  hands  of  the  French  mantdac- 
tui«rs.  In  all,  between  8,000,000  and  9.000,000  ft  of 
raw  silk  are  on  an  average  manufactured  into  various 
textures  in  France.  Lyons  is  the  headquarters  of  the 
trade,  and,  if  the  surrounding  regions  be  included, 
emplo^ent  b  ^ven  to  about  120,000  looms, — 20,000 
of  which  are  dnven  by  power, — principally  in  the  pro- 
duction of  dress  silks,  plain  and  figured,  and  in  ouur 

1  The  figures  relating  to  Taatfee  oonprlae  Re-reel,  nangehwr, 
and  Ynnn-fc. 
1  The  figure!  reUtlng  to  Tajnam  comprise  Tnaih 
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heavy  silken  fabrics,  and  at  St  i^tienne  and  St.  Char 
moDd  in  the  ribbon  trade.  There  are  also  important 
manufiictares  of  silk  at  Calus,  St.  I^erre  lea  Cakus 
(tuUee  and  passementerie},  Paris,  Ntnies.  Tours,  Avig- 
non,  and  Roubaiz.  Next  to  France  in  the  extent  and 
value  of  manufiictures  oomes  Germany,  where  the 
principal  seat  uf  the  silk  trade  is  at  Crefeld,  nearly  one 
half  of  the  whole  production  of  the  emDire  being 
manufactured  tliere.  The  looms  of  Crefeld  and  the 
district  it  controls  numbered  in  1881  about  33,000,  and 
the  trade  was  flourishing  and  expansive.  The  manu> 
facturin^  of  union  \  elvet8  is  the  special  feature  of  the 
industry,  about  one-half  of  the  looms  being  devoted  to 
that  textile ;  but  Crefeld  controls  also  a  large  trade  in 
union  satins,  and  pure  silk  broad  goods  uid  ribbons  of 
all  kinds.  The  whole  value  of  ita  teade  amounted  in 
1881  to  almost  £4,000,000  [$19,440,0001  one-fourth  of 
which  found  a  maAet  in  England,  and  about  a  quarter 
of  a  million  went  to  EVanoe.  The  other  principal 
centres  of  the  silk  trade,  in  Rhenish  Prussia,  are 
Viersen,  Barmen,  Elbrarfeld;  uid  Muhlheim.  Third 
on  the  list  of  Continental  producers  is  Switzerland, 
where  Zurich  takes  the  lead  with  broad  goodef  (failles, 
ajinares,  satins,  serges,  etc.),  and  Basel  rivals  St 
Etienne  in  the  ribbon  trade.  The  number  of  looms 
throughout  the  country  is  estimated  at  40,000  of  which 
4000  are  power-looms.  Italy — the  early  home  of  the 
silk  trade,  the  land  of  the  gorgeous  velvets  of  Genoa 
and  the  damasks  and  bro^des  of  mediaeval  Sicily, 
Venice,  and  Florence — has  fallen  from  its  high  estate, 
and  now  employs  not  more  than  30,000  looms,  the 
oentre  of  gretUest  activity  being  at  Como  ;  but  Genoa 
still  makes  velvets,  and  the  brocades  of  Venice  are  not 
n  tbin^  of  the  past  In  Austria  the  silk  trade  has 
found  Its  principal  development  in  Vienna  and  its  im- 
mediate neighborhood,  the  number  of  looms  through- 
out the  entire  empire  being  estimated  at  from  15,000 
to  20,000,  of  which  2000  are  power-looms.  In  Russia 
there  is,  with  a  growing  cultivation  of  raw  silk,  a 
considerable  and  inoreasing  manufacture,  the  special 
feature  of  which  is  the  weaving  at  Moscow  of  gold  and 
silver  tissues  und  brocades  for  sacerdotal  use,  and  for 
traffic  with  Central  Ana. 

In  the  United  Kingdom  all  the  silk  indostries — these  de- 
pending on  spun  ailk  alone  excepted— have  been  in  a  de- 
preosed  and  declioiDg  condition  ever  since  1800.  The 
principal  silk  manafactaring  towns  of  England  hare  been 
Coventry,  Macclesfield,  Gongleton,  Leek,  Derb^,  London 
(Spitalflelds),  Manchester,  Middleton,  and  Nottingham, 
and  it  is  estimated  that  at  the  best  period  not  fewer  than 
160,000  looms  fonnd  employment  in  the  trade.  In  1872  that 
nomber  was  redaced  to  (15,000,  of  which  12,500  were  power- 
looms.  Spitalfields  in  her  best  days  (about  1625)  kept  24,- 
,  000  hand-looms  occupied ;  now  there  are  not  more  than 
1200.   Manchester  once  had  about  20,000  looms  weaving 

BOk  and  8ia  Goods  exported  from  the  VniUd  Kingdom  during 
the  year)  1860  to  1684  inelutive. 


Year.fiawSilk. 


<  1600 
186& 
1670 
U7& 
,  1876 
1877 
1«7B 
1870 
'  1880 
I  1881 
'  1862 
1888 
1884 


lb 

8,I68,»e 
8,187^ 
2,M4,402 
%S6L,417 
8,064,725 
1/82,986 
1,841,606 
lJTO,a08 
047,166 
908,097 
016,778 
624,182 
877,849 


Knubs  or 
Busies  of 
8Uk  and 
Wute. 


Cvts. 
I,fi06 
1,212 
4,167 
1,779 
4,210 
7,460 
8,012 
6,020 
0,241 
4,628 
6,011 
6,216 


Thrown  SUk.   I  Silk  Manufact's. 


BrItlBb. 


826,107 
767 X»6 

1,164,864 
880,928 

1,080,678 
570,900 
566,268 
6H,786 
688,501 

1,008,272 
826,672 
706,826 
612,061 


Foreign 

ana 
Colonial. 


lb 
426,866 
306,701 
89,771 
87,924 
60,202 
17,910 
40,470 
24,461 
7,558 
6,561 
6,281 
5,596 
60,569 


British. 


£ 

1,687,303 
1,404,881 
1,^,897 
il,734,d]D 
1,704,665 
;1, 705,163 

I,  922,953 

II.  697.209 
2,0GO,659 
2,664,780 
,2,692.275 
2,426,299 
;2,l'n,410 


Foreign 

ana 
Colonial. 


£ 

224.366 
166.986 
166,207 
338,^ 
803,064 
229,180 
222,138 
248,406 
259,028 
268,828 
841,107 
840,805 
644,722 


in  the  introduction  of  the  factory  system  of  working  tad 
the  extension  of  power-loom  weaving,  which  erushed  oot 
domestic  weaving,  the  original  form  of  Uie  silk  indiutr; ; 
bat  nndonbtedly  iJbo  the  Eoglith  manofttctuien  wen 
beaten  in  the  battle  of  free  am^etiticm  Inoaght  on  by  tbs 
French  treaty.  On  the  other  hand,  the  remarkable  denk^ 
mentof  the  comparatively  new  trade  i  d  span  silk  goes  &r  to 
compeusate  for  the  loss  of  the  older  trade,  and  has  enabled 
the  exports  of  ailk  mann&ctaiee  from  the  country  to  be  at 
least  maintained  and  to  show  some  signs  of  ezpaBsioB, 
The  span-rilk  lodnstrjhas  dtiefly  developed  in  tiie  Totk- 
shire  and  Lancashire  textile  centres, — Bradford,  BUi&z, 
Bochdale,  etc.  But  it  is  highly  significant  t^at,  while  the 
exports  of  British  silk  manafactares  have  not  decreaaed, 
the  Imports  in  the  meantime  have  shown  a  marked  expu- 
■Ion ;  and  onqnesUonably,  althoogh  the  use  of  iUken  goodi 
has  increased  very  greatly  within  twen^-flve  yeai^  the 
expansion  of  native  ailk  mannfiictareB  has  not  sept  pass 
with  that  growth. 

Favored  by  the  operation  of  protective  duties  ringing 
^m  50  to  60  per  cent,  ad  valorem,  the  native  niana&chin 
of  Bilk  in  the  United  States  has  been  nursed  into  etHuider- 
able  activi^  and  expansion,  till  now  well-nigh  one-half  of 
the  silken  fabrics  used  in  the  conntry  are  of  homemaon- 
focture.  In  1860  the  proportion  of  native  mano&ctoie  wu 
13  per  cent.,  in  1880  it  reached  36  per  cent.,  and  iu  1682  it 
was  40  per  cent,  of  the  entire  consumption.  Beeled  silki 
are  principallT  manufactured  at  I^terson  and  Hobokra,  N. 
J. ,  and  Brooklyn  and  New  York  City,  N.  Y.,  and  the  man- 
Bilk  indastry  noaridies  at  South  Man  oh  ester  and  Harmrd, 
Conn.i 

The  following  estimate  of  the  relative  importance  of  the 
silk  manufacture  of  various  conntriee  was  made  in  1883 17 
Mr.  Peixotto,  the  United  States  consul  at  Lyons: 

France  $^000,000  I  Russia.  $16,000,000 

Germany   45,000,000  !  Austria   12,000,000 

United  States         35,000,000  Italy   12,000.000 

QmaA  Britain.        25.000,000  '  Spain  -  5,000,000 

Switzerland  -  18,000,000  Other  countries...  17,00(^000 

Giving  a  total  of  $270,000,000.  (J.  P.  A.i 

1  [The  United  States  CeimiB  Report  of  1850  states  that  the  tfk 
manafhcture  comprised  then  67  estabUshraentL  with  a  ctpttil 
of  1678,300,  whose  products  were  valned  at  $1,800,476,  twiHbicdt 
representing  Hewlng-sllk.  The  Imports  of  raw  silk  were  valued  at 
1384,635.  In  1800  there  were  130  establishments,  employlnf  6t» 
tiandsandhaTiiigaC8pltalof^926,980.  The  imports  of  raw  dlk 
In  that  year  were  valued  at  tl^O.676.  Tbla  was  not  quite  two- 
thirds  of  the  amount  used,  462il65  pounds.  The  value  of  all  mtr 
terlals  used  was  98,001,777,  and  value  of  all  pradueta,  S6jn7,7n: 
there  were  40iB,428  pounds  of  sewing-silk  and  twist  manufhctOKd. 
In  1870  there  were  reported  only  86  eslabllshmeuta,  mploTing 
6640  hands  and  bavbw  a  capital  of  $6,281,180.  The  matetfsb 
used  were  valued  at  S7,817,650,  including  684.488  pounds  of  law 
silk.  The  imports  for  that  year  were  6ra,&60  ppnnda,  valued  at 
t3/)l7,968.  This,  however,  showed  a  flOItng  off  muD  the  previoiit 
year,  and  was  nearly  doubled  in  the  next  year.  The  total  prod- 
ucts in  1870  were  valued  atS12.210^:  they  comprised  1^06,0 
yards  of  sUk  goods,  uid  8,224,264  yards  of  ribbons,  and  616,611 
pounds  of  machine  silk,  etc.  The  CensuB  Report  for  1880  !■  tbs 
most  complete  yet,  and  comprises,  besides  statistics  for  the  jtax, 
a  foil  history  of  the  manufacture  In  the  United  Slates.  From'  It 
has  been  prepared  the  following  condensed  table,  showing  ihe 
condition  of  the  mannfactuie  In  thcee  Statea  In  which  it  has  any 
prominence,  as  well  as  for  the  whole  connfery; 


silk;  now  there  are  not  6000 so  employed.  When  the  French 
tarea^  of  1860  came  into  operation  Coventry  had  about  9000 
looms,  princlp^y  emplo^  in  ribbon  weaving;  now  not 


Statea 

Establish- 
menta 

Capital. 

Value  Of 
Raw  SUk 
and  Silk 
Materials 

 1 

Net  Vsliis ' 
of 

Piodnea  1 

 _i 

28 

$4,486,500 

S8,026,SS 

«s 

4S8,0TS  , 

22 

1,806.900 

1,730,870 

106 

6,062,835 

8,664,886 

12J51,M5 

New  York  

161 

4,606,775 

4,338,486 

9 

49 

1,379,900 

1,207,700 

2mi» 

382 

19,125300 

19,206,683 

84 

619,T!S 

Qoon titles  of  Prod  u  eta. 

Sewing  8; 
snd  Twist. 

Broad  Goods 
and  Hdklb. 

Ribbona 

Trim- 
mlD^ 

lb 
894,981 

8^4^85 

t) 

686 

Massachusetta  

278316 

90,120 

673,820 

89,780 

26,580 

6,075,666 

8,794 

100 

G0,4ae 

New  York  

88,766 

1.427.4a 

0 

10,802 

996 

408,830 

28;U0 
821,628 

101.000 

1,916,000 

i«;SM 

All  States   

10306^ 

80,129,961 

710,149 

The  Imports  of  dlk  mannfoctDfes  at  the  port  of  New  York  io 
1880  were  valued  at  $88,806,400;  the  principal  Uanuwen  dn» 
Bilks,  $17,666,038;  velvets.  n^,U9;  ribbuks.  $M6S,048:  Ueea, 


more  than  one-fonrth  of  that  namiier  axe  in  operation,  fi^^;  braids  and  bindli9,$l,6U,8n:  silk  and  oottoaftbtio^ 
Tlw  OMiae  for  aeveral  of  these  severe  changes  is  to  oe  fimnd  |  •4,7Si,»t6.— am.  Bu,] 
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SnJJMAN,  Benjamin  (1779-1864),  Amerioan 
dusBUBt  and  geologist,  was  born  in  1779  at  TnunbnU 
(theo  called  North  Stratford),  Connecticut  His 
wher.  Gold  Selleck  Silliman,  was  Imgadier-general 
ID  the  war  of  the  revolution,  and  had  also  held  inipor- 
taot  civil  positions.  The  hiatorr  of  the  family  points 
to  an  Italian  origin,  but  Daniel  Silliman,  the  first  to 
settle  in  the  United  States,  came  &om  Holland-  SiU 
liman  received  his  eariy  education  at  Fairfield,  Con- 
nectiout,  at  that  time  the  residence  of  his  father's 
fiunily,  and  in  1792  he  entered  Yale  GoUe^/where  he 
gndoated  in  1796.  He  iben  stndied  law,  and  was 
admitted  to  the  bar  in  1802,  while  a  tutor  in  Yale 
GoQ^.  to  which  position  he  had  been  appointed  in 
1799.  In  1802  a  professorship  of  chemistry  and  nat- 
nnl  histoiy  was  established  in  the  oollege^  and  he  was 
atonoe  elected  to  fill  it.  He  spent  portions  of  1801 
and  1802  in  Philadelphia  in  preparation  for  his  work, 
and  Uie  year  1804  he  spent  in  Europe,  chiefly  in  Eng- 
land and  ScotJand,  where  he  attended  the  lectures  of 
Hone  and  Gregory,  and  also  formed  the  acquaintance 
of  Davy,  WoUaston,  Brewster,  Leslie,  and  other  emi- 
Dent  men  of  staenoe.  As  a  result  of  this  visit  he  pub- 
lished A  Journal  of  Travels  in  IJagland,  Holland,  and 
&0tla7ulf  and  of  Tvoo  Pijxaagat  over  the  Atlantic  in  the 
yeEtnl805an<2 1806(2  vols.,  1810)^  whiobhadamarked 
mness.  In  1813  he  began  service  with  ihe  medical 
department  of  Yale  Gou^  as  professor  of  chemis- 
try and  phanuacy,  and  oontinued  to  give  instruction 
Acre  for  many  years.  In  1818  he  founded  the  Ameri- 
can Journal  of  ScuiHce  and  Arts,  a  periodical  devoted 
to  the  physical  sciences,  which  has  been,  and  is,  the 
most  important  American  scientific  serial.  In  1851 
he  made  a  second  journey  to  Europe,  of  which  he 
likewise  puUished  an  account  in  two  volumes,  edited 
by  his  son,  who  had  accompanied  htmi.  In  1853  he 
became  professor  emeritus,  but  he  continued  to  lecture 
for  a  year  or  two  longer.  His  cloung  yeara  were 
quietly  spentin  unabated  mental  activity  at  New  Haven 
until  his  death  in  1804.  Though  devoted  to  scientifio 
pnnmits,  he  interested  himself  in  the  pablio  move- 
ments of  (he  time. 

One  of  Silliman's  earliest  acientifle  pablications  was  an 
aoooant  of  the  famous  meteorite  which  fell  in  Weston, 
Conn.,  December  14,  1807.  This  sccount,  which  excited 
great  public  interest  in  the  conntry,  was  reproduced 
abroad,  and  was  read  before  the  Boyal  Society  of  London, 
and  also  before  the  French  Academy.  Among  his  other 
BdentiSc  labors  may  be  mentioned  his  experiments  upon 
the  ftuibility  of  varioas  substances  in  the  ume  of  the  com- 
ponnd  blowpipe  of  Hare,  then  a  novelty  in  science,  and 
nptm  the  vaporiz^ion  and  tnmafereQce  of  the  carbon  in  the 
voltaic  arc  from  the  positive  to  the  negative  pole,  which  he 
was  the  first  to  observe.  He  also  repeated  the  experiment 
by  which  Qay-Lossac  had  separated  potaasiom  ^ra  its  hy- 
drate, and  obtained  the  element  in  its  metallic  form,  doubt- 
less for  the  first  time  in  the  United  States.  Other  profes- 
sional labors  were  an  exploration  <^  the  ooal  formations  of 
Pennsylvania  in  1830,  and  an  examination  of  the  gold 
mines  of  Virginia  in  1836.  In  183S  and  1833,  by  appoint- 
ment of  the  United  States  Oovemment,  he  made  a  scientific 
investigation  of  the  culture  and  manufacture  of  sugar,  em- 
bodying his  results  in  a  voiutuiiious  report  published  by 
the  Government.  Though  Silliman  pabliahed  a  large  num- 
ber of  scientific  papera  upon  chemioil  and  geological  Bub- 
Jeeta,  bis  reputation  was  more  especially  due  to  the 
eontses  of  public  lectures  which  he  duivered  in  the  college 
and  in  various  citlee  and  towns  of  the  United  States.  The 
happy  combination  of  a  graceful  and  interesting  style  with 
unwonted  splendor  of  experiments  illustration  gave  tiiese 
leetDxes  an  unprecedented  popularity,  and  they  exerted  a 
wwerfol  influence  in  awakening  and  develo^ng  a  taste 
ibr  scieutiflc  matters  throughout  the  conntry. 

Besides  the  works  already  mentioned,  SUUman  published  in 
1S06  an  American  edition  of  Henry's  (AenMry,  with  notes,  in 
1S27  an  edition  of  Bakewell's  Qeolom,  and  In  1880  Etmrnta  <\f  Chem- 
iMlrt,  In  two  volumes.  An  account  of  his  life,  by  Prof.  George  P. 
Fisher,  of  Yale  Collin,  was  published  In  two  volumes  In  1866. 

SILLIMAN,  Bknjahin  (1816-1885),  American 
chemist  and  physicist,  son  of  the  preceding,  vras  born 
in  1816  at  New  Haven,  Connecticut,  and  edn<»ted  at 
Yale  College,  where  he  gradnated  in  1837.   He  then 


became  assistant  to  his  father  in  cbemistiy,  mineral- 
ogy, and  geolo^,  worldng  in  his  laboratory  at  the  col- 
lege and  pursuing  original  investigations.  He  began 
teaching  in  the  laboratory  soon  afterwards.  The 
school  thus  informally  established  was  shorUy  after- 
wards recognized  by  a  formal  act  of  the  corporation 
of  the  college,  and  ultimately  developed  into  the  Shef- 
field Scientific  School  of  Yale  College.  In  1838  he 
became  aasoraate  editor  with  his  father  of  the  Ameri- 
ean  Journal  of  Science  aud  Arts,  and  he  oontinued  in 
the  editonhip^i^  the  journal  nntil  the  close  of  his  life. 
Prof.  J.  D.  Dana  (his  brother-in-law)  having  joined 
him  in  1846.  In  the  winter  of  1845-^  he  gave  a 
course  of  lectures  on  agricultural  chemistiy  in  New 
Orleans,  which  is  believed  to  have  been  the  Mat  course 
of  lectures  upon  that  subject  ever  eiven  in  the  United 
States.  In  1849  he  was  appointed  professor  of  medi- 
cal chemistrjr  and  toxicolo^  in  the  medical  depart- 
ment of  Louisville  University,  Louisville,  Kentucky, 
which  position  he  held  for  five  years.  In  1854  he  suc- 
ceeded nis  father  as  professor  of  chemistry,  and  con- 
tinned  to  give  instruction  in  this  science,  first  in  the 
academical  and  afterwards  in  the  medical  department 
of  Yale  College,  until  his  death  in  1885.  In  1853  he 
was  connected  with  the  exhibition  at  the  Cry^  Palace 
in  New  York,  having  charge  of  the  departments 
obemistry,  geology,  and  mineralogy.  As  a  result  of  tl^ 
work  he  edited  a  large  quarto  volume,  The  World  of 
Sdenee,  Art^  and  Industry  (1853),  followed  in  1854  by 
The  I^oreBs  of  Science  and  Mechanixm,^  He  also 
published  in  1846  Fatt  IMnciples  of  Chemistry,  a  text- 
book which  had  a  wide  sale  and  passed  through  three 
editions.  In  1858  he  published  a  manual  of  physks 
entitled  I^rst  Princit^  of  Naturcd  Philosophy  (2d  ed. 
1861).  In  1864  and  again  in  1867  and  1872  Silliman 
visited  California,  being  engaged  in  professional  work 
connected  with  various  mines  and  in  mineralogical  and 
geological  explorations.  Still  later  he  made  several 
visits  to  the  mining  regions  of  the  Western  States  and 
Territories,  and  the  results  of  his  observations  formed 
the  sutgeots  of  numerous  scientific  papers.  In  1874, 
the  centennial  anniversan^  of  Priestley  s  disoovery  of 
oxj^gen,  he  delivered  at  Northumberland,  Pa.,  where 
Pnestley  had  resided  during  the  later  years  of  bis  life, 
an  historical  address  on-"  American  Contributions  to 
Chemistry,"  which  he  afterwards  expanded  into  a 
considerable  volume.* 

SILO.  A  modem  silo  is  a  pit  or  erection  in  which 
ereen  crow  are  preserved  in  an  undried  condition  for 
fodder.  The  term  is  derived  from  the  Greek  aip6^  (Lat. 
sirus),  a  pit  for  holding  grain.  It  is  only  of  recent 
years  that  ea»ilag[e.i.e,  the  preservation  of  green  food 
for  cattle  by  partial  fermentation  in  silos,  has  become 
an  important  feature  in  agricultural  economy.  In 
various  parts  of  Oermany  a  method  of  preserving  green 
fodder  precisely  similar  to  that  used  in  the  ease  of 
sauerkraut  (see  vol.  iv.  p.  549)  has  prevailed  for  up- 
wards of  a  century.  Special  attention  was  at  firat 
directed  to  the  practice  of  ensilaee  by  a  French  agri- 
culturist, M.  Auguste  Gofiart  of  Sologne  near  Orleans, 
who  in  1877  pubTishedawork  (jtfan«e?  de  la  Culture  et 
de  r  Enxtbige  des  Mais  et  autres  Fourra^es  Verts)  de- 
tailing the  experiences  of  many  years  in  preserving 
green  crops  in  silos.  An  English  translation  of  M. 
(Joffiirt's  Dook  by  Mr.  J.  B.  Brown  was  published  in 
New  York  in  1879,  and,  as  various  experiments  had 
been  previously  made  in  the  United  States  in  the  wa^ 
of  preserving  green  crops  in  pits,  M.  Gt)fiart'6  experi- 
ence attracted  oonsideraole  attention.  The  conditions 
of  American  dairy  fanning  proved  eminently  suitable 
for  the  ensiling  of  green  maize  fodder ;  and  the  sucoess 
of  the  method  was  soon  indisputaUy  demonstrated 
among  the  New  Sngland  farmers.  The  favoraUe  re- 
sults obtained  in  America  led  to  much  diBcnsmon  and 

1  [In  these  works  be  was  assisted  by  Charles  R.  Goodrich,  of 
Longlsland.— Ah.  Ed.] 

■  [He  was  for  many  yean  secretary  of  the  American  AssocIatlMi 
for  the  Advancement  of  Science,  during  which  time  be  edited  Its 
ffoceedivpr  —Ax.  ED,] 
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to  the  extensive  introdaction  of  the  eyatem  in  the 
United  Kingdom,  where,  wiUi  different  oondidons, 
Booeess  has  been  more  qualified,  bat  still  highly  en- 
oonraging. 

It  has  Deen  abnnd&nUy  proved  that  ensilage  forms  a 
whfJesome  and  nutritious  food  for  cattle.  It  can  be 
snliirtitnted  for  root  crops  with  advantage,  because  it 
is  suoculent  and  digestible ;  milk  residUng  fi<om  it  is 
good  in  quality  and  taste;  it  oan  be  secured  largely 
irrespective  of  weather ;  it  carries  over  grass  firem  the 
period  of  great  abundance  and  waste  to  times  when 
none  would  otherwise  be  available  ;  and  a  larger  num- 
ber of  cattle  can  be  supported  on  a  given  area  by  the 
use  of  ennlage  than  is  pomble  by  Uie  ose  of  green 
crops. 

A  silo  slioald  have  a  de^  of  at  least  15  feet,  and  ma.j 
either  be  a  pit  or  a  building  above  ground,  provided  it  u 
water-tight  and,  as  &r  aa  possible,  air-tight.  The  crops 
suitable  for  ensilage  are  the  ordinary  grasses,  clovers, 
lucerne,  vetches,  oats,  rye,  and  maize ;  but  various  weeds 
also  be  stored  in  silos  with  good  results,  notably  spurrey 
{Bperfptla  orveiuit),  a  most  troublesome  plant  in  poor  light 
■oils.  As  a  rule  the  crop  should  be  mown  when  in  mil 
flower,  and  deposited  is  the  silo  on  the  day  of  its  cutting. 
Fair  dry  weather  is  not  essential ;  but  it  is  found  that  when 
moisture,  natural  and  extraneous,  exceeds  75  per  cent  of  the 
whole,  Kood  results  are  not  obtained.  The  material  is  aoread 
in  uniform  layers  over  the  floor  of  the  silo,  and  closely 
packed  and  trodden  down.  If  possible,  not  more  than  a  CiMt 
or  thereby  shoald  be  added  daily,  so^  to  allow 
the  mass  to  settle  down  closely,  and  to  heat 
uniformly  throughout.  When  the  silo  is  quite 
filled  a  layer  of  straw  or  some  other  dry  porous 
substance  is  spread  over  the  surface,  then  it  is 
covered  with  boards,  and  a  pressure  of  not  less 
than  100  A  per  square  foot  is  applied  by  weight- 
ing or  other  mechanical  means. 

A  silo  thus  oontaina,  to  begin  with,  a  mass  of 
living  vegetable  cells  surrounded  with  a  mini- 
mum of  oxygen.  The  activity  of  the  cells  con- 
tinning  oxygen  is  absorbed  and  carbonic  acid 
evolved,  and  part  of  the  starch  of  the  plants  is 
converted  Into  si^r.  In  the  atmosphere  of  car- 
bonic acid  thus  created  the  acid  ferments  mani- 
fest their  vitality,  and  acetic,  lactic,  and  butyrio 
acids  ue  developed  at  l^e  expense  of  the  starch 
and  sugar.  These  chemical  changes  are  accompa 
nied  with  an  evolution  of  heat,  and  the  tempera- 
ture of  the  mass  rises,  till,  when  it  attains  12S°  Fahr.,  the  ac- 
tion of  the  ferments  is  arrested.  Should  the  beat  rise  to  160° 
the  vitality  of  the  vegetable  cells  themselves  is  destroyed ; 
and  also  when  the  available  oxygen  is  exhausted  ohonical 
change  ceases  and  sweet  stlage  is  prodneed.  When  from 
excess  of  moisture  or  other  cause  the  temperatare  of  the 
silo  does  not  reach  122°  Fahr.,  the  acid  ferments  are  not 
killed,  and  they  go  on  evolving  chiefly  acetic  and  lactic 
adds,  the  results  being  sour  sila^  These  feimenti^  requir- 
Ii^  nitrogen  for  their  existence,  act  on  tiie  nitrogenous  con- 
stlbientsof  the  plants,  rendering  the  albuminoids  partly 
soluble,  evolving  peptones,  and  by  further  splitting  up  pro- 
ducing amidee,  niea,  and  ammonia.  The  production  of  sour 
silage  is  accompanied  by  much  greater  transformation  and 
loss  than  is  Incment  to  sweet  slli«e ;  and  In  extrane  action 
the  material  acquires  a  most  disagreeable  odor.  There  Is. 
however,  no  sharp  line  of  distinction  between  the  two,  and 
both  varieties  are  eaten  freely  by  stock.  Frequently  a  con- 
siderable loss  occurs  around  Uie  edges,  and  at  other  points 
where  air  geta  access  to  the  mass,  by  mildewing.  See 
Bpeeiat  Report,  No,  48,  of  Dept.  of  Agriculture,  Washington, 
D.  C  1883. 

SILTJRID.^,.  a  large  family  of  freshwater  Fishes, 
flonrishing  in  the  present  epoch,  and  represented  by  a 
great  variety  of  forms  in  alt  the  tropical  and  temperate 
regions,  many  of  them  reaching  baisk  into  the  Tertiary 
age.  The  principal  characters  of  this  family  (termed 
ft  "suborder"  by  some),  its  position  in  the  system,  its 
geographical  distribution,  and  some  of  the  most  re- 
manable  points  in  the  structure  and  life-histoir  of  its 
members  nave  been  already  suffidently  noticed  under 
loHTHYOLOOT,  but  We  have  here  to  notice  more  fully 
the  sections  into  which  it  has  been  divided,  uid  certain 
remarkable  forms  which  were  referred  to  nominally 
only  in  that  ardole. 

liie  modifioations  9f  the  vertical  fins,  or  rather  the 


spedalization  of  certain  portions  at  the  expense  of 
others,  and  the  greater  or  less  extent  of  the  bronchial 
aperture  form  e»wllent  chararterg  fiir  Bubdividing  the 

Siloroids. 

I.  In  the  iS'iiiKtfru^iromaZoptera  the  vertical  fins  are 
exceedingly  long,  oocnpying  nearly  the  whole  extent 
of  the  etntnyonal  fin,  and  in  one  genus  ( JSetero&nincAw) 
a  great  part  of  the  dorsal  portion  retains  ita  emlffyonis 
character,  being  a  raylees  adipose  fin.  All  the  Silo- 
roids of  this  section  belong  to  the  &una  of  the  Old 
World  uid  Australia.  The  rivers  and  lakes  of  tropical 
Africa  harbor  many  spedes  of  the  genera  CUmoM  and 
J3e^ero6ra^^cAM8,— those  of  the  Nile  oeing  known  und« 
the  name  of  "  Carmoot ' '  One  of  the  Nilotic  species, 
Clariaa  maeramnthiu,  occurs  abundantly  in  the  Lake 
of  Ghdilee,  and,  beine  a  long,  soaleless,  eel-like  fish  of 
black  color,  with  eight  long  barbels  round  its  broad 
mouth,  was  certainly  included  among  those  which  the 
Jews  were  forbidden  to  eat  by  the  Mosuc  law.  These 
fish  grow  to  a  length  of  from  4  to  6  leet,  and  an  estes 
by  the  natives  of  tropical  Africa. 

XL  In  &e  SihtridoB  HeteroxOme  the  dorsal  fin  hu 
almost  or  entirely  disappeared ;  only  its  foremost  por- 
tion and  a  small  adnxwe  remnant  ma^  be  preserved; 
on  the  other  hand  the  anal  fin  is  retained  in  its  whole 
extent  The  gill-membranes  remain  separate  and  ove^ 
lap  the  isthmus.  This  section  likewise  belongs  to  the 
fauna  of  the  Old  World,  and  indudes,  among  many 


Fig.  I.— Ihe  "  Wds"  ^Uimuiilmiti). 

oth^  t)ie  species  which  has  given  the  name  to  the 
whole  family,  SUurtu  glania,  the  "  Wels"  of  theOw- 
mans.  It  is  t^  only  representatiTe  of  the  funily  in 
Europe,  and  with  the  exception  of  the  sturgeon,  is  the 
lai^est  fVeshwater  fish  of  the  Continent  It  was  known 
to  Aristotle,  who  described  it  under  the  name  of  Glanu. 
It  inhabits  more  the  central  and  eastern  portions  at 
Europe  than  the  western,  being  absent  in  It^y,  Greece, 
southern  Switzerland,  France,  and  those  parts  of  Ger- 
many which  are  druned  b^  the  Rhine  ana  its  affluents. 
In  general  appearance  it  somewhat  resembles  the 
burbot  Its  head  is  laive  and  broad,  its  mouth  wide, 
furnished  with  six  barbels,  of  which  those  of  the  upper 
jaw  are  very  long.  Both  jaws  and  the  palate  ars 
armed  with  broad  bands  of  small  closely-set  teedi, 
which  give  the  bonea  a  rMp-like  wpeannoe.  The 
eyes  are  nceedingly  small,  llie  short  body  terminates 
in  a  long,  comi)res8ed,  muscular  tail,  and  the  whole 
fish  is  covered  with  a  smooth,  scaleless,  slippery  skin. 
Specimens  of  4  and  5  feet  in  length,  and  of  50  to  80 
fi)  in  weight,  are  of  common  occurrence.  Its  food  con- 
usts  chiefly  of  oUier  bottom -feeding  fishes,  and  in 
inland  countries  it  is  considered  one  of  the  better  class 
of  food  fishes.  Stories  about  children  having  been 
found  in  the  stomach  of  very  large  individnus  are 
probablv  inventions. 

IIL  The  Siluridce  AnoTJialopterce  are  a  small  aeotion 
from  tropical  America,  in  which  the  dorsal  and  adipose 
fins  are  very  short  and  belong  to  the  candid  vertebral 
column,  while  the  anal  is  very  long,  and  the  gill- 
membranea  are  entirely  separate,  overlapping  the 
isUimuB. 

IV.  The  l^luridas  I^vUnptera  are  a  section  ex- 
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tiemely  nnmerons  in  spedes,  asxd  rapresoDted  through- 
out the  tropics:  The  dorsal  fin  oonsiste  of  a  short- 
rayed  and  an  adipose  portion,  ^e  former  belonging  to 
the  abdominal  vertebral  eoluum ;  the  anal  is  always 
mveh  shorter  than  the  tail  The  giU-membnnes  are 
not  confluent  with  the  skin  of  the  isthmus;  they 
have  a  free  posterior  margin.  When  a  nanl 
barbel  is  present,  it  belongs  to  the  posterior  nos- 
tnL  This  seoUon  includes  among  many  othe» 
the  genus  BagrtUy  of  which  the"BKrad"  {B. 
hayad)  and  "Docmao"  {B.  doemae)  frequently 
come  under  the  notice  of  trarellers  on  the  Nile  ; 
they  grow  to  a  length  of  5  feet,  and  are  eaten.  Of 
the  '^CatrRshes  "  of  North  America  {Amiurus). 
locally  called  ' '  bull-heads  "  or  "  horned-pouts, 
with  eight  barbels,  some  twenty  species  are 
known.  Sune  of  Uiem  are  Talued  as  food,  especially 
one  which  is  obnndant  in  the  ponds  of  New  England, 
and  owpaUe  of  ea«y  introdw^on  into  other  looalilaes 
(A.  nStdona):  Othen  which  inhd^it  the  great  lakes 
(A.  mgruxmt)  and  the  Mississippi  {A,  ponderogtu) 
often  exceed  the  weight  of  100  n>.  Haty»toma  and 
PhnelodvM  people  the  rivers  and  lakes  of  tropical 
America,  and  many  of  them  are  conspicuous  in  this 
fauna  by  the  ornamentation  of  their  body^  by  long 
spatulate  snouts,  and  bv  their  great  size,  like  genus 
Arius  is  composed  of  the  greatest  number  of  spedes 
(about  seventy),  and  has  the  widest  distribution  of  all 
Siloroids,  being  reoresented  in  almost  all  tropical 
countries  which  are  drained  by  large  rivers.  Some  of 
the  spedes  enter  salt  water. '  They  possess  six  l»u-be]s, 
and  their  head  is  extensively  osseous  on  its  upper  sur- 
ftoe;  their  dorsal  aqd  pet^ral  spines  are  generally 
devMoped  into  powerful  weapons.  Bctgaruu,  one  oi 
the  lai^t  Silurcnds  of  the  nvers  of  Inaia  and  Java, 
exceed a  length  of  6  feet,  diflters  from  \4nuain 
having  eight  barbels,  and  the  head  covered  with  skin. 

V.  In  the  Sthmdoe  StenobranckicE  the  dorsal  fin 
oonsiste  of  an  adipose  portion  and  a  short-rayed  fin 
which  belongs  to  the  abdominal  vertebral  column,  and, 
like  the  adipose  fin,  may  be  sometimes  absent  The 
^-membranes  are  confluent  with  the  skin  of  the 
isthmus.  The  Silnroids  belonging  to  this  section  are 
either  South  American  or  African.  Among  the  former 
we  notice  specially  the  genus  Doras,  which  is  dis- 
tinguished by  having  a  series  of  bony  scutes  along  the 
middle  of  the  mde.  The  narrowness  of  their  gill- 
openings  appears  to  have  developed  in  them  a  habit 
wbioh  has  exdted  the  attention  of  all  naturalists  who 
have  Tinted  the  countries  bordering  upon  the  Atlantic 
rivcBTS  of  tropical  America,  viz.,  the  habit  of  travelling 
during  seasons  of  drought  from  a  piece  of  water  about 
to  dry  up  to  ponds  of  greater  capacity.  These  journeys 
■KB  OQcasionaUy  of  such  a  kngth  t^t  the  fish  have  to 


hatched.  iSi^not^onfu  is  an  A&ican  ^nns  and  oommon 
in  the  Nile,  where  the  various  specnes  are  known  by 
the  name  of  "  Shal."  They  frequently  occur  among 
the  represMitations  of  animaJs  left  by  die  Ukdent 
Egyptians.   The  upper  part  of  their  head  is  im)taoted 


tniTel  all  night ;  they  are  so  numerous  that  the  Indians 
fiU  many  Mskets  of  them.  Hancock  supposes  that 
the  fish  cany  a  small  supply  of  water  vrith  them  in 
their  gill-cavity,  which  they  can  easily  retain  by  closing 
their  Manchial  apertures.  The  same  naturalist  adds 
that  they  midce  regular  nests,  in  which  they  cover  up 
their  eggs  with  care  and  defend  them, — male  and 
female  uniting  in  this  parental  duty  until  the  eggs  are 

mminm  and  ArtaptU  mOberU  —  aea  flBhaa.— Am.  B).] 


Fio.  i.—MaiapUrwnu  datriat*. 

by  strong  osseous  scnteSj  and  both  the  dorsal  and 
pectoral  fins  are  armed  with  powerful  spines.  Their 
month  is  small,  surrounded  by  six  barbels,  which  are 
more  or  less  fringed  with  a  membrane  or  with  bnuiohed 
tentades.  ElnaSy,  the  Electric  Cat-  or  Sfaeath-f^shes 
(JfcJapUsrunu)  also  belong  to  this  section.  Externally 
they  are  at  onoe  recognized  by  the  absence  of  a  rayed 
doraal  fin,  of  which  only  a  rudiment  remains  as  a  small 
intemeural  spine  concealed  below  the  skin.  The  entire 
fish  is  covered  with  soil  skin,  an  osseous  defensive 
armor  having  become  unnecessary  in  conseqaence  of 
the  development  of  a  powerful  electric  apparatus,  the 
strenfith  of  which,  however,  is  exceeded  by  that  of  the 
electric  eel  and  the  laq;e  species  of  Torpedo.  It  has 
been  noticed  in  vol  xii.  p.  687.  Three  spedes  have 
been  described  from  rirraB  of  txotnoal  Africa,  of  which 
one  ( Jf  deetriats)  occurs  in  the  Nile ;  it  rarely  reaches 
a  length  of  4  feet 

VI.  The  section  of  Sihiridas  Bn^eropoda  contains 
small  forms,  some  of  which  are  of  interest  by  the 
degree  of  spedalization  to  which  they  hare  attained  in 
one  or  the  other  direction.   Muiy  of  them  are  oom- 

Sletely  mailed  ;  but  all  have  in  common  a  short-rayed 
orsal  fin,  vrith  the  ventrals  below  or  rarely  in  front  of 
it  Their  gill-openings  are  reduced  to  a  short  slit :  their 
pectorals  and  ventrals  have  assumed  a  horizontal  posi- 
tion ;  and  their  vent  is  before,  or  not  much  behind, 
the  middle  of  the  len^h  of  the  body.  The  first  group 
of  this  section  comprises  alpine  forms  of  the  Andes, 
without  any  armature,  and  with  a  very  broad  and 
pendent  lower  lip.  They  have  been  refeired  to  several 
genera  {Sh/gogenea,  Arges,  Brontes,  Astropldnu),  but 
are  collectively  called  preffadillas  ' '  by  tne  natives, 
who  state  that  they  live  in  subterranean  craters  within 
the  bowels  of  the  volcanoes  of  the  Andesj  and  are 
^ected  with  streams  of  mud  and  water  dunng  erup- 
tions. These  fishes  may,  however,  be  found  in  surface 
waters  at  all  times,  and  their  appearance  in  great 
quantities  in  the  low  country  during  volcanic 
eruptions  can  be  accounted  for  by  numoers  being 
killed  by  the  sulphuretted  gases  which  escape 
during  an  eruption  and  by  their  being  swept 
down  with  the  torrents  of  water  issuing  from 
the  volcano.  The  lowland  forms  have  their 
body  encased  in  large  scutes,  either  rou^h, 
scale-like,  and  arranfi^ed  in  four  or  five  senes 
( C^teto^omia),  or  polished,  forming  broad  rings 
round  the  slender  and  depressed  tail  {Lori- 
atria.  Fig.  4),  or  polished  and  large,  so  as 
to  form  two  series  only  along  the  body  and 
short  tail  {fkiOichihya,  Fig.  5).  In  India  this 
section  is  nut  sparsely  represented,  chiefiy  in 
mountain-streams,  by  small  loach-like  Silnroids,  in 
which  various  kinds  of  peculiar  apparatus  are  de- 
veloped to  enable  them  to  hold  on  to  stones,  this  pre- 
venting their  being  swept  away  by  the  current ;  in 
I^eudet^ieaa*  the  adh^ive  apparatus  consists  of  trans- 
veise  plaits  of  the  skin  on  the  thorax  between  the 
peotonu  fins  ;  in  Exostoma  the  mouth  is  modified  into 
a  suctorial  organ,  probably  with  the  same  function. 
Finally,  the  South  American  genus  Axartdo^  which  is 
remanaUe  for  the  peculiar  mode  oiDTOteoting  its 
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eggs,  u  mentioned  in  vol.  zii.  p.  698,  belongs  also  to  i 
uu  Beetiion. 

VIL  The  small  seotion  of  S'i/uru2ce  OpU- 
thcrptfTm  oompriBes  South  Ameiioin  forma, 
the  m^joritf  of  which  inhabit  waten  at 
ht^jildiftdK  iptQ  liPOO  feet  aboYe  the 


Fie.  i.—Lortearia  batenlata,  from  the  upper  Amuoiu.  Natarml  stae. 

dorsal  fin,  placed  above  or  behind  the  middle  of  the 
length  of  the  body,  above  or  behind  the  ventrals,  which 
may  be  absent.  Also  the  anal  is  short  The  nostrils 
are  remote  from  each  other,  and  the  giU-membranes 


no.  6.— ChOfeWAjM  amalM,  ttom  the  upper  Am&zons. 
Natural  sice. 

are  not  confluent  with  the  skin  of  the  isthmus.  Tliese 
litUe  fishes,  of  which  Trichomyctena  and  Nematogeny$ 
are  the  prindpal  genera^  replace  in  the  Andes  the 
loaches  of  the  northern  hemifiphere;  (hey  resemble 
them  in  appeanmoe  and  lu^tg,  uid  even  in  coloration, 
offering  a  striking  illustration  of  the  fhot  that  mmilar 
forms  of  aniin^s  are  produced  under  similar  external 
phywcal  conditions. 

VlIL  Finally,  the  Silurtdce  Branckicolcp  comprise 
the  smallest  and  least  developed  members  of  the  family ; 
they  are  referred  to  two  genera  onlv  from  South 
America,  StegophUm  and  VandeUia,  the  smallest  of 
which  does  not  exceed  the  len^h  of  2  inches.  Tlieir 
body  is  sofl,  narrow,  cylindncal,  and  elongate :  the 
dorsal  and  anal  fins  short :  the  vent  far  behind  the 
middle  of  the  length  of  the  body ;  gill-membranes  con- 
fluent with  the  akin  of  the  isthmus.  Each  maxillary 
is  provided  with  a  smtUl  barbel ;  and  the  gill-covers 


are  armed  with  short  stiff  spines.  Their  small  nie 
notwithstanding,  these  Siluroids  are  well  known  to  the 
Brazilians,  who  accuse  them  of 
entering  and  ascending  the  ure- 
thra ot  persons  while  bathing, 
eaumng  inflammaljon  and  some- 
times death.  _  They  certain^  live 
parasitically  in  the  ^1-cavtty  of 
uuge  Siluroids,  probably  enter- 
ing those  cavities  for  places  of 
safety,  but  without  drawing  any 
nounshment  from  their  hosts. 

(a.  c.  g.) 
SILVANUS,  an  ancient  Ital- 
ian god  of  the  woods  (*Scat\, 
dosely  allied  to  Fimnua.  Vitnl 
speaJcs  of  him  as  a  god  of  fielas 
and  cattle,  and  says  that  the 
Pelaagians  dedioatea  a  grove  to 
him  near  Csere.  Horace  calls 
him  the  god  of  boundaries.  Pigs 
were  sacrificed  to  him,  and  at 
harvest  festivals  he  received 
offerings  of  milk.  He  appears 
sometimes,  especially  in  ioscri^ 
tions.  as  a  domestic  god^  and  is 
oocastonally  associated  with  the 
Lares  and  Penates.  Virgil  de- 
scribes him  as  crowned  with  fen- 
nel and  lilies  or  candying  an 
uprooted  cypress  in  his  hiuid. 
On  a  relief  he  appears  with  a 
crown  of  pine  bnnohes  in  his 
bur,  a  pine  branch  in  his  left 
hand,  a  skin  filled  with  fruits 
hanging  about  his  neck,  a  prun- 
ing-knife  in  his  right  hand,  and 
a  dog  by  his  side.  On  votive 
tablets  he  is  oftener  represented  as  the  god  of  planting 
and jrardeninf;  than  as  the  rough  woodland  deity. 

SILVER*  IB  widely  diffused  throughout  the  earth's 
crust,  including  the  ocean,  which  contains  a  (race  of 
the  noble  metal — minute,  it  is  true,  in  a  relative  sense, 
but  in  absolute  amount  approaching  10,000  niillioD 
tons.  Of  the  varieties  of  silver  ores,  the  following 
chiefly  are  metallurgically  important :  (1)  Hef/vUne 
SSver,  generally  alloyed  with  mereury  or  gold,  and  if 
with  the  latter  including  sometimes  a  trace  of  platinam ; 
(2)  ffom  Stiver,  native  chloride,  AgCl ;  (3)  Silver 
Glance,  native  sulphide,  Ag,S ;  (4)  SUver-Copjoer 
Glance  (Ag,Cu),S ;  (5)  PHrargyrite  ("Rothrflti- 
gerz  "),  AgaSbSi :  (6)  StepAaHiVe,  Ag^SbS*)  (7)/^- 
latite,  9(Ag,,Cui)S  -f  (SbiAfl,)Si.  Silver  is  also  fre- 
quently met  vrith  in  base-metallic  ores,  eg.,  in  lead 
ores  and  many  kinds  of  pyrites.  Unmixed  silver  min- 
erals nowhere  present  themselves  in  large  continuous 
masses.  What  we  call  ''silver  ores"  are  all  more  or 
less  complex  mixtures  in  which  the  non-ai^ntiferous 
componentsare  usually  decidedly  in  the  majority.  Their 
metaUnrgio  teedtxnent  depends  chiefly  on  the  nature 
of  these^  admixtures,,  tlie  state  of  oornHnation  of  the 
ulver  being  as  a  rule  irrelevant  in  the  choice  of  a  pro- 
cess, because  some  at  least  of  the  noble  metal  is  always 
present  as  sulphide,  and  our  modes  of  treatment  for  it 
include  all  other  native  forms. 

Amalgamation. — If  a  given  ore  is  relatively  fr«e  of 
base  "  metals  "  (metallurgtcally  speaking),  some  pro- 
cess of  "  amalgamation  "  may  l>e,  andofren  is,  resorted 
to. 

In  the  Preibtrg proeeat  the  first  step  is  to  roast  the  (gronnd) 
ore  with  common  salt,  which  converte  the  sulphide  of  silver 
into  chloride  (AgiS-|-2NaCl  +  40ft«m  the  air=:SA«a  + 
NaiSO,).  Thema88,aloDgwithcertalnpRnKNrtionsi^water, 
scrap-iron,  and  mercnrr,  is  placed  in  burus,  which  are  thea 
made  to  rotate  atwut  their  axesso  that  the  Mveial  ingredi- 
ents are  forced  into  constantly  varying  contact  with  one 
another.   The  salt  solution  takes  up  a  sinall  proportion  <tf 

1  Compare  CRBlitSTBY,  VOL  v.  pp.  468-S;  alsoHiinifo,lliiiT,aild 
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Alorlde,  which  Id  tixis  (dueolved)  fonn  is  quickly  redaeed 
bjr  the  inn  to  the  metallic  state  (2AgCl  -j-  Fe  =  FeClj  + 
2A|i),  K  that  there  is,  so  to  bbt,  room  made  io  the  brine  for 
toother  ioatalment  of  chloride  of  silver,  which  ia  reduced 
in  its  tarn,  and  soon  to  theend^ — the  metal  formed  aniting 
with  the  mercurr  into  a  semi-fluid  amalgam.  Of  this  the 
balk  at  least  readily  unites  into  larger  oontinnoos  massee, 
which,  on  aooonnt  of  their  high  ipoeiflo  gKayity,are  easily 
npaiated  from  the  dross  mechanically.  The  amalgam  is 
prened  in  linen  bags  to  eliminate  a  qaanti^  of  relatively 
■ilver-frse  liquid  mercnry  (this  of  course  is  utilized  as  snch 
in  soboeqnent  operations),  and  the  remaiaing  solid  amal- 
pa  is  saojected  to  distillatioo  from  iron  retorts,  whereby 
its  mercury  is  recovered  as  a  distillate  while  a  more  or  lest 
impure  silver  remains  in  tiie  retort.  This  prooess,  after 
haTiug  been  long  wrooght  in  Freiberg  with  great  saecess, 
is  DOW  snpeneded  there  by  the  Angostidmeth^  (see  below) 
bit  it  sarrives  in  some  other  puceiL  aa,  tar  examtia,  the 
Wishoe  or  Oomstock  district  in  the  Siwra  Nevada  (United 
StatM).  It  is  not  oaed  in  Chili,  Pern,  and  Mexico  becaase 
of  the  scarcity  of  ftiel. 

The  MezUusH  prooM,  though  far  less  perfect  than  that  of 
Ftdberg,  evades  this  dlfBcnlty.  It  was  tried  tax  tbe  first 
time,  if  not  actually  invented,  by  Bartolomeo  de  Hedlna 
in  itSI.  It  was  adopted  In  Mexico  in  1666  and  in  Pern  in 
1574,  and  is  in  ose  in  both  oonntries  and  in  Chili  to  this 
di^.  The  stamped  ore  is  gnrand  into  a  fine  paste  with 
water ;  tiiis  ^aste,  after  hsvlng  been  allowed  to  dry  up  a 
little  in  air,  is  placed  on  a  stwie  floor  along  with  a  qoantlty 
of  salt,  and  the  two  are  trodden  together  by  males.  On 
the  following  da^  there  are  added  certain  proportions  of 
"  magistral "  (a  kind  of  crude  sulphate  of  copper  made  by 
roasting  copper  pyrites)  and  of  mercnry,  and  the  moles  are 
kept  going  until  the  silver  is  as  for  as  possible  converted 
into  amalgam,  which  takes  from  fifteen  to  forty-five  days. 
The  rationale  of  the  process  is  not  qaite  anderstood.  Ac- 
cording to  Bonssingault,  the  cnpric  chloride  (formed  by  the 
■alt  from  the  sulphate)  chlorinates  part  of  the  sulphide  of 
silver,  thus : 

aCnCli  +  Agi8  =  2AgCl  +  S  +  Cu^,, 
and  the  cuproas  chloride  formed  acts  upon  another  portion 
vt  soliAide  of  silver,  thus : 

CusCli  +  Ag)S  =  2AgCl  +  Cu  A 
and  in  this  way  all  the  sulphide  of  silver  is  giadnslly  etm- 
verted  Into  chloxMe.  The  chloride  is  reduced  to  the  me- 
tallic state  by  the  mercury  (AgCl  +  Hg  =  HgCl-fAg)  with 
formati<m  of  calomel,  the  metallic  silver  uniting  with  the 
snrpluB  mercury  into  amalgam.  The  calomel  is  allowed  to 
goto  waste. 

The  Aag^tM&K  proeeat  of  silver  extraction  Is  only  a  pecn> 
liar  mode  of  metallifying  and  collecting  the  silver  of  an  ore 
after  it  has  been  by  some  preliminary  operation  converted 
into  chloride  or  sulphate.  Either  salt  is  brought  into  solu- 
ticMi — the  chloride  oy  means  of  hot  brine,  the  sulphate  by 
means  of  hot  water,  acidified  with  oil  of  vitriol :  the  solu- 
tion is  separated  from  the  Insolnbles,  and  made  to  filter 
through  a  bed  of  precipitated  copper.  The  copper  reduces 
the  silver  to  metal,  which  remains  on  the  bed  as  a  spongy 
mass,  while  ao  eqniv^eut  quantity  of  (ktob'  ohloride  (or 
sulphate)  Bosses  through  as  a  solution,  llie  silver  sponge 
is  ocdlected,  tneA  from  adhering  copper  by  muriatic  acid  in 
ccmtact  wit^  air,  and  then  sent  to  the  ftirnace.  From  the 
copper  llqoor  that  metal  Is  precipitated  in  its  original  form 
maaoa  of  iron. 

Tb»  ^ver  ftamlshed  by  any  of  these  methods  is  never 
pure,  even  In  the  commercial  sense.  A  general  method  for 
its  purification  is  to  fuse  it  up  with  lead  and  sn^ect  tiie 
Mcj  to  cnpellation  (see  Lead,  vol.  xiv.  p.  376).  Cupel- 
sflver  Is  a^  to  oontalD  small  qiiantities  of  lead  (chiefly), 
bismuth,  antimony,  copper,  and  more  or  less  of  gold,  of 
which  metals,  however,  only  the  first  three  are  reckoned 
"contaminations"  by  the  metallargist.  They  can  be  re- 
moved by  a  supi^ementary  cnpellation,  without  added  lead, 
at  a  high  temperature.  Addition  of  lead  would  remove 
the  oopper  likewise,  bat  it  is  nsuall^  allowed  to  remain  and 
tiie  alloy  sent  out  as  cupriferous  silver,  to  be  alloyed  with 
more  copper  and  thus  inverted  into  some  kind  of  commer- 
cial "  silver  "  (see  below).  If  gold  is  present  to  the  extent 
of  0.1  per  cent,  or  more,  it  is  recovered  by  treatment  of  the 
metal  with  nitric  acid  or  boiling  vitriol.  The  gold  in  either 
case  remains  as  snch  ;  the  silver  becomes  nitiate  or  sulphate, 
and  from  the  solution  of  either  salt  is  recovered  by  precipi- 
tation with  metallic  copper.  Although  nitric  acid  is  the 
more  expensive  of  the  two  parting  agents,  it  is  often  now 
preferred  becanse  photography  has  created  a  large  demand 
for  nitrate  of  silver.   Compare  Qold,  vol.  x.  p.  866. 

For  the  "  iundeDtal "  extraction  of  silver  from 
aaentiaUy  base-metaUio  ores  the  method  in  the  ow» 


of  all  lead  ores  is  simply  to  prooe«l  as  if  on^  lead 
were  present,  and  from  the  argentiferous  lead  pnh 
dueed  to  extract  the  noble  metal  by  one  of  the  pro- 
cesses described  under  Lead  (vol.  xiv.  p.  376-7),  wnile 
for  the  treatment  of  sulphurous  oopper  ores  one  method 
is  80  to  smelt  the  ore  (with,  if  necessary,  an  addition 
of  galena  or  some  form  <^  oxide  of  lead)  as  to  prodaoe 
a  r^mlos  of  lead  and  a  "  mat "  of  solphide  of  oopper 
(Cu^),  whidi  latter  should  eontain  as  little  Iom  as 
poanue.  The  silver  follows  diiefly  the  lead,  and  is 
extracted  from  it  by  eupellation ;  but  some  ^ver  re- 
mains in  eeneral  even  with  a  lead-free  mat.  Compare 
aooonnt  or  the  Lautenbaoh  process  under  Lead. 

A  modem  mode  of  eztraoUng  the  silver  from  a  copper 
mat  is  to  roast  it  at  a  very  low  temperature,  so  as  to  produce 
a  relatively  large  proportion  of  metallic  sulphate,  and  then 
to  destroy  the  bulk  of  the  sulphate  of  copper  by  a  judi- 
cionsly-regolated  higher  tempraatnre.  The  silver  all  ro- 
mains  as  sulphate,  which  is  extracted  by  hot  dilute  sol* 
phurio  acid  and  wrought  by  the  Augustiu  method. 

Very  interesting  is  the  process  which  was  patented  by 
Claudet  for  the  remunerative  extraction  of  the  few  hun- 
dredths of  a  per  cent,  of  silver  contained  in  that  kind  of 
cuprifsrous  iron  pyrites  which  is  now  used,  almost  exclu- 
sively, for  the  making  of  vitriol.  The  "cinders,"  as  re- 
turned by  the  vitriol  maker,  are  habitually  worked  up  for 
copper  by  roasting  them  with  salt  and  lixiviating  the 
roasted  mass  with  water,  when  the  copper  dissolves  as  chlo- 
ride, CuiCli  and  CuOi.  The  silver  .goes  with  it,  but  for  its 
precipitation  no  method  was  known  until  Field  found  that 
silver  dissolved  as  AgCl  in  a  chloride  solution  can  be  pre- 
cipitated exhanstiveW  by  addition  of  the  calculated  pro- 
portion of  asolub]eiodide,asAgI.  Clandet's process  isonly 
an  adaptation  of  Field's  discovery.  After  having  diluted 
the  copper  liquor  with  a  certain  proportion  of  water  he  adda 
the  weight  of  iodine,  calculated  from  the  ass^,  as  solution 
of  iodide  of  zinc,  which  produces  a  very  impure  precipi- 
tate of  iodide  of  silver.  From  it  he  re-extracts  the  iodine, 
by  treatment  with  sine  and  dilute  sulphuric  acid,  as  iodide 
of  zinc,  which  is  used  over  i^ln.  The  "silver  precipitate," 
which  now  contains  its  silver  as  metal  mixed  with  a  lai^ 
quanti^  of  (chiefly)  sulphate  of  lead,  goes  to  the  metal- 
raflner>  who  treats  it  as  a  lead  ore. 

C%micaSif  I\tre  SUmr.—'Evai  the  best  "fine" 
nlver  of  commerce  contains  a  few  thonsandtfa-parts  of 
oopper  or  other  base  metal.  To  produce  perfectly 
pure  metal  the  most  popular  method  is  to  first  prepare 
pure  chloride  (by  applying  the  method  given  below 
under  '^Chloride"  to  a  nitric  solution  of  any  kind  of 
ordinary  "silver"),  and  then  to  reduce  the  chloride  to 
metal,  which  can  be  done  in  a  great  variety  of  wa^ 
One  way  is  to  mix  the  dry  chloride  intimately  with 
one-fiflh  of  its  weight  of  pure  quicklime  or  one-third 
of  its  weight  of  dry  carbonate  of  soda,  and  to  fuse 
down  the  mixture  in  a  fire-clay  crucible  at  a  bright  red 
heat  In  either  case  we  obtain  a  regulus  of  silver  lying 
under  a  fused  slag  of  chloride — 2AgCl  +  (CaU  or 
Na,CO,)  =  2Ag  fTCaCl,  4-  0  or  2NaCI  +  CO,  +  0). 
The  fused  metal  is  best  granulated  by  pouring  it  from 
a  sufficient  height,  and  as  a  tbin  stveam,  into  a  mass 
of  oold  water.  A  convenient  wet~way  method  for 
small  quantities  is  to  boil  the  recent^  precipitated 
chloride  (which  most  have  been  produced  and  washed 
in  the  cold)  with  causdo  soda-ley  and  just  enough  of 
su^ar  to  take  away  the  oxy^n  of  the  A^O  transt- 
tonly  produced.  The  silver  in  this  case  is  obtained  as 
a  yellowish -gray  heavy  powder,  which  is  easily  washed 
b^  decantation ;  but  it  tends  to  retain  tinreduced  chlo- 
ride, which  can  be  removed  only  by  fusion  with  carbo- 
nate of  soda. 

Stas  recommends  the  following  processasyleldingametal 
which  comes  nearer  Ideal  purity.  Slightly  cupriferous  silver 
is  made  into  dry  nitrate  and  the  latter  fosed  to  reduce  any 
platinum  nitrate  that  may  be  present  to  metal.  The  fused 
mass  is  taken  up  in  dilute  ammonia  and  diluted  to  about 
fifty  times  the  weight  of  the  silver  it  contains.  The  filtered 
(blue)  solution  is  now  mixed  with  an  excess  of  solution  of 
sulphite  of  ammonia,  S03(NHt)i,  and  allowed  to  stand. 
After  twenty-four  hours  about  one-half  of  the  silver  has 
separated  out  in  crystals;  ^m  the  mother-liquor  the  reet 
oonies  down  promptly  on  apidication  of  a  water-bath  heat. 
The  rationale  ttf  the  prooeai  Is  that  the  sulphite  hardly  acts 
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apoQ  the  disBolved  oxide  of  silver,  bat  it  redacea  aome  of 
the  oxide  of  copper,  2CaO,  to  CotO,  with  fonnatioD  of  sul- 
phate SOi(NH«)i.  This  CojO  deoxidiM  Iti  equivaleat  of 
AgiO,  formiag  Ag-fCatOi,  which  latter  Is  redaoed  by  the 
stock  of  nilphite  and  converted  into  CotO  which  dow  acts 
upon  a  teeth  equivalent  of  AgiO;  and  so  on  to  the  end. 

Pan  silver  (ingot)  haa  a  beautiful  white  color  and 
Instn ;  it  is  almost  as  plastic  as  pure  gold,  and,  like 
it,  very  soft.  It  does  not  tarnish  in  natural  air ;  but 
in  air  contaminated  with  ever  so  little  sulphuretted 
hydrogen  it  gradually  draws  a  black  film  of  sulphide. 
The  specific  gravity  of  the  frozen  metal  is  10.42  to 
10.51,  rising  to  10.57  afler  compression  under  a  die. 
It  is  the  best  conductor  of  heat  and  electricity.  The 
expansion  of  unit  length  irom  0°to  100°  C.  ia0.00I936 
(Fizeau).     The  specific  heat  is  0.0570  Olegnault), 

0.  0559  (Bonsen).  It  fuses  at  954"  C.  (Violle)— 
tut  below  the  fusing  point  of  copper  or  gcdct— viUiont 
oxidation,  nnkss  it  be  in  contact  wiUi  a  surface  of 
silicate  (imrcelaiu  glaze,  etc.),  when  a  trace  of  silicate 
of  AgjO  is  produced.  It  volatilizes  appreciably  at  a 
full  red  heat;  in  the  oxyhydrogen  flame  it  boils,  with 
formation  of  a  Une  vapor.  The  fined  metal  readily 
absorbs  oxygen  gas  (under  fused  nitre  as  much  as 
twenty  times  its  Tolnine— Gay-Lussao).  When  the 
oxygenated  metal  freezes  the  absorbed  ^  goes  off 
suddenly  at  the  temperature  of  solidification,  and,  by 
forcing  its  way  through  the  solid  crust  produces  vol- 
canic eruptions  of  metal  which  are  sometimes  very 
beautifuL  The  presence  of  even  ve^  little  base 
metal  in  the  silver  prevents  this  "spitting,"  the  base 
metal  comlnning  with  the  oxy^n  faster  than  it  can  be 
reabsorbed.  Pun  silver  retains  a  trace  of  the  ab- 
nnbed  oxygen  permanently,  and  Dumas  in  an  experi- 
ment on  one  kilogramme  of  metal  extracted  from  it  82 ' 
milligrammes  of^ oxygen  in  an  absolute  vacaum  at 
400^-500°  C.  Water,  and  ordinary  -non-oxidizing 
aqueous  acids  gmerall^,  do  not  attack  silver  in  the 
least,  hydrochloric  acta  excepted, — ^which,  in  the 
presence  of  air.  dissolves  the  metal  very  slowly  as 
chloride.  A  solution  of  common  salt  acts  similariy, 
the  liberated  sodium  becoming  NaOH.  ^ueous 
hydrioduj  acnd,  even  in  the  abwnce  of  air,  dissolves 
silver  peroepdbly,  with  evolution  of  hydrogen 
(Deyille).  Aqueous  nitric  acid  dissolres  th«  metal 
readily  as  nitrate ;  hot  vitriol  converts  it  into  a  magma 
of  or^BtaUine  sulphate,  with  evolution  of  sulphurous 
add.  Silver  ts  absolutielv  proof  against  the  acUon  of 
oaustie  alkali  lyes,  and  almost  so  against  that  of  fiised 
caustic  alkalies  even  in  the  presence  of  Mr.  It  rtuiks 
in  this  respect  next  to  gold,  and  is  much  used  to  make 
vessels  for  chemical  operauons  invulvine  the  use  of 
fused  caustic  potash  or  soda.  The  ordinaiy  "  fine " 
metal  is  good  enough  for  this  purpose. 

Silver  Almts.— Pare  silver  is  too  soft  to  make  durable 
coiafl  or  veaeelB  combiatDK  Hghtness  with  stability  of  form. 
This  defect  can  be  oared  by  sJloying  it  with  a  little  copper. 
All  ordinary  "silver"  articlee  consist  of  such  alloys.  The 
IHTOportion  of  silver  in  these  (their"  fineness  ")  is  habitu- 
stated  in  parts  of  real  silver  per  1000  parts  of  alloy. 
In  Oreat  Britain  all  silver  onioB  are  made  ot "  standard 
sUver,"  the  flneness  of  which,  by  legal  deflnltlcm,  b  925. 
The  toleration  is  4  units  (of  pore  silver  in  1000  of  alloy), 

1.  e.,  a  specimen  passes  as  long  as  its  flneness  lies  between 
925  and  921  (compare  Hiin!','v<d.  xvi.  p.  S07).  As  regards 
silver-plate  the  "EUll"  In  Ltmdon  reftuesto  stamp  any 
poorer  alloy.  In  Qermany  and  in  the  United  States  Ml 
silver  coina,  in  Fiance  and  Aaatrla  the  nu^or  stiver  coins, 
nre  of  the  fineness  900,  with  a  toleration  of  3  asits.  The 
minor  coins  of  Aostria  are  of  the  fineness  375  to  520 ;  in 
Fkance  ^1  silver  ooins  under  one  fkane  contain  885  of  silver, 
93  of  copper,and  73  of  zinc  In  1000  parts*  liie  flnenees 
prescribed  by  law  or  custom  for  "  silver  "  articlea  is  950  or 
800  (±5)  in  France,  750  in  North  Germany,  612.5  In  South 
Oermsny,  and  820  in  Aostria.  All  th«ie  lUloys  at  least  are 
liable  to  "  liqnation,"  which  means  that,  althonith  they  are 
perfectly  homogeneous  in  the  crucible,  they  flreese  into 
lavers  of  not  absolutely  the  same  composition.  According 
to  Leval,  passing  from  the  skin  to  the  core  of  an  ingot  of 
BOO  per  mille  silver  the  difitorence  may  amount  to  3  units. 
Of  all  the  alloys  tried  by  that  cfaeniirt  <HiIy  tiiat  oompoaed 


aooordingto  the  formala  AgiCat,  corresponding  to719pei 
mlUe  of  silver,  rouained  perfectly  homogeneoos  on  Eno- 
ing.  He  therefore  recommends  tfa  is  alloy  for  coinage ;  nn- 
fortonately,  however,  any  silver-oopper  alloy  which  con- 
tains less  tlian  about  7S0  per  mllle  of  noble  metal  tamiahea 
very  peroeptibly  hn  the  air,  British  standard  uItct  ii 
quite  free  of  thii  defect^  bat  it  is  inoonveniratly  soft,  &r 
softer  than  the  "  900  "  alloy. 

The  extent  to  which  the  properties  of  silver  are  modified 
by  addition  of  copper  depends  on  the  flneness  of  the  alloy 
inodneed.  "nie  addition  of  even  three  parts  of  copper  to 
<me  of  silver  does  not  quite  obliterate  the  whiteness  <tf  tta 
noble  metal.  Aeoordlng  to  Kamaradi  tbe  relative  abnrisn 
aaffmS  by  silver  ooins  of  the  degrees  of  flnenoM  naaed  k 
as  follows: 


FinencM.. 
Abrasion... 


as 

1 


750 
2.3 


900 
3.9 


9.5 


The  same  observer  established  the  fbllowing  relaUoa  be- 
tween flneiHH  p  and  specifle  gravity  in  coins  oontsinlu 
^m  3?S  to  876  of  stiver  per  1000:— sp.  gr.  =  0.001617 p-f 

8.833. 

The  ftiaing  points  of  all  oonter-aHver  alloys  lies  bahnr 
that  of  pure  copper ;  that  of  British  standard  silver  is 
lower  than  even  that  of  pare  silver.  For  the  alloys  of 
silver  with  other  metals  than  copper,  see  Gold,  PLATimnt, 
and  Nickel.  The  present  writer  has  Introdaoed  an  alloj- 
of  91  of  silver,  7  of  gold,  and  2  of  nickel  as  a  material  tax 
superior,  on  account  of  its  higher  rigidity,  to  fine  sUverfor 
the  making  of  alkali-proof  vessels. 

"  Oxidized  "  silver  is  ordinary  cupriferous  silver  soper- 
flcially  modified  by  immersion  Into  sulphide  of  sodiun 
solution  (which  pndnoes  a  dark  film  of  sulphide),  « 
otherwise. 

BOvering. — For  the  prodnetitm  of  a  stiver  coating  on  • 
base-metallic  object  we  have  ehiel^  two  methods.  One  of 
these  is  to  dissolve  silver  in  mercury  and  to  apply  this 
amalgam  to  the  (carefally  cleaned)  surface  of  the  (wiiect  by 
means  of  a  brush.  The  mercnry  then  is  driven  away  bj 
heat,  when  a  coherent  fllm  of  silver  remains,  which  id- 
heres  very  firmly,  is  quite  continuous,  and  needs  not  be 
thl<jc  to  stand  polishing  and  other  surface  treatment. 
This  very  old  method  is  to  this  day  the  best  for  prodacing 
a  strong  coating,  but  it  is  daogeroni  to  the  health  of  the 
workmen,  ezpnuive  and  troublesome,  and  has  been  almoat 
superseded  the  modem  process  of  ^eetnmlaiing  (see 
ELECTsa-KKTALLUROT,  Vol.  vili.  p.  109-10).  Objects  nmde 
of  Iron  or  steel  must  first  be  coated  over  with  copper,  and 
then  treated  as  If  th^  consisted  of  that  metal. 

For  QtattSOferiiia,  see  Mixrob,  vol.  xvi.  p  628-4. 

Inscriptions  on  linen,  consisting  of  black  metatlto  silver 
and  consequently  proof  against  all  ordinary  processes  of 
washing,  can  be  produced  by  using  saitablyM»ntrived  silver 
solatious  as  intu.  A  mere  solution  of  nitrate  of  silver  (1 
to  8  of  water)'  will  do,  if  the  surface  to  which  it  Is  applied 
has  been  prepared  by  impregnation  with  a  solution  of  6 
parts  of  soda  crystals  and  17  of  gnm-arable  In  30  of  water, 
and  subseouent  ironing.  The  ink  must  he  applied  with  a 
quill  or  gold  pen  (compare  vol.  xiii.  p  87). 

SiLTRK  COHFOUNDS.— (1)  .NUrofa  of  SUter  (AgNfX)  i> 
made  by  dissolving  fine  sliver  In  a  moderate  excess  of 
nitric  acid  of  13  Bp.  gr.,  applying  heat  at  the  end.  The 
solution  on  cooling  deposits  crystals— very  readily  if  some- 
what strongly  acid.  Even  a  slightJy  cuprifbrous  solution 
deposits  pare  or  aJmoat  pure  crystals.  Any  admixture  of 
copper  in  tiliese  can  be  removed  by  ftislng  the  dry  crystal 
when  the  copper  salt  only  is  reduced  to  black  oxide  of 
copper  Insolnble  in  water  and  thns  removable,  or  by  boiling 
the  solution  with  a  little  pure  oxide  of  silver  (AgiO),  which 
precipitates  the  CuO  and  takes  its  place.  Nitrate  of  silver 
forms  colorless  transparent  sonorous  plates,  which,  If  free 
of  organic  matter,  remain  unchanged  in  the  light, — whidt 
agent  readily  produces  black  metallic  silver  if  organic  mat- 
ter be  in  contact  with  the  salt  or  its  solution.  One  iuut 
(teed  parts  of  water  dissolve,  of  nitrate  of  silver 


at  0* 
121.9 


11° 
127.7 


19.5" 
227 


110°  C. 
1111  parts. 


The  solstion  is  neutral  to  litmus.  The  salt  di»lve8  in  4 
parts  of  cold  alcohol.  Nitrate  of  silver  fuses  at  198°  C 
Into  a  thin  colorless  liquid,  which  stands  even  highef 
temperatures  without  decomposition.  At  a  red  heat  it  if 
reduced  to  metal.  The  fused  salt,  oast  into  the  form  of 
quill-sized  sticks,  is  used  In  surgery  as  a  cauterising  agenl 
("  lapis  Infemalis,"  or  Innar  caustic).  The  sticks  gain  !> 
firmness  if  alloyed  with  a  little  nitrate  of  potash. 
(2)  5ufpAatoo/;Si!t>«r  (AgiSOt)formswhitecryBtals  solnU* 

1  Prefinmbly  blackened  for  viilUlity  by  Incorporation  of  waaak 
Chinese  Ink  (carbon). 
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In  SOO  p«rtB  of  oold  or  68  of  boiling  water,  bat  mote  Bolable 
indUBte  BBlphnric  «cid.  It  itHiflsared  heat  iriOioat  de- 
eoopodtioii. 

(3)  Oxide  of  SUver  (AgiO)  appean  aa  a  dark-brown  pro- 
eipitate  when  a  aolntion  of  the  nitrate  Ib  mixed  wl^ 
eiMM  of  caostic  potash  or — ^preferably  for  prepantive  par- 
BOMB— huyta  water.  It  is  slightly  Bolnble  in  water,  form- 
11%  a  Tsry  deddely  alkaline  (to  litmne)  Bolatlon,  behaTlng 
M  if  it  contained  tiie  (anknown)  AgOH.  It  Beetna  to  suffer 
ndoction  in  the  light  In  hydrogen  it  loaee  its  oxygen 
u  100°  C  (Wohler),  in  air  fVom  abont  250°  C.  upwards. 
SotntioDs  of  numerooB  oi^nic  substances  and  other  agents 
ndacfl  oxide  of  silver,  more  or  leas  readily,  to  metal.  Bit- 
ter  produced  what  he  took  to  be  a  peroxide  of  Mm  by 
decomposing  a  solntion  of  the  nifiate  galvanically,  in  the 
form  of  blaok  metallically-luetrons  crystals,  wbich  gatiiered 
at  the  positiTe  pole.  At  110°  C.  these  decompose  almost 
explosively,  with  evolntlon  of  the  12.77  per  cent,  of 
oxjgeia  demanded  by  AgiOi ;  yet  according  to  Berthelofe 
the  eiystals  are  4AgiOs.AgNOs+2HiO.  But  a  hydrate  (tf 
Ag,0|  is  got  by  the  action  of  peroxide  of  hydrogen  on 

(4)  (Mmd*  of  Silver  (AgCl)  comes  down  as  a  preolpi- 
tkte  when  solations  of  silver  salts  are  mixed  witii  solu- 
tiooB  of  chlorides  (for  preparative  purposes  AgNOt  with 
HO,  which  is  preferable  to  NaCl).  The  mixture  at  flist 
hu  the  appearanoe  of  a  milk,  but  on  being  violently 
shaken  it  divides  into  a  curdy,  heavy,  easily  settling  pre- 
cipitate and  a  clear  solntion, — more  readily  if  the  co-re- 
sgmta  are  exactly  balanced,  or  the  silver  is  m  excess,  than 
when  the  precipitant  predominates.  Chloride  of  silver  is  as 
good  as  ioaoloble  in  water,  but  hydrochloric  acid,  and  chlo- 
ride solutions  generally,  dissolve  it  perceptibly.  In  dilute 
nlphnrie  and  utrie  acids  It  Is  as  insolnUe  as  in  plain  water. 
Even  boiling  oil  of  vitriol  attacks  it  only  very  slowly.  It 

really  soluble  in  ammonia  solution,  and  reprecipitated 
thereftom  on  acidification.  It  dissolves  in  aqueoos  thiosul- 
phate  of  soda,  NaaSaOa,  forming  the  very  staUe  salt  NaAg.- 
and  in  eynolde  at  potasmom  aolntion,  fbnaing  KAg.- 
(N(^  From  either  solution  the  silver  Is  oonveniently  re- 
coverable only  by  sulphuretted  hydrogen  or  sulphide  of 
ammonium  as  an  AgsS  precipitate.  Chloride  of  silver  taaea 
•tS80*>C.lntoayellowiui  liqnid,  fleering  into  a  transparent, 
almost  colorless,  glan  of  hornlike  consistence  (hence  the 
name, "  hom-^Yer."  Tb»  specific  gravity  of  froien  AgCl 
is  (Karsten).  It  remains  undecomposed,  but  volatilizes 
appreciably  at  a  red  heat.  Hydrogen  at  a  dull  red  heat  re- 
duoes  It  to  metal.  A  similar  reduction  i*  effected  in  even 
the  compact  chloride  by  contact  witii  slno,  water,  and  a 
little  dilate  sulpbaric  acid ;  the  reduction,  however,  pro- 
ceeds rather  slowly,  and  Is  rarely  quite  complete.  UnfMed 
chloride  of  silver,  when  exposed  to  snnlignt,  becomes  at 
first  violet;  then  darker  and  darker,  and  at  last  black, 
through  progreaBive  dechlorination.  Tet  even  the  black 
final  product  according  to  Bihra,  yields  np  no  silver  to  hot 
nitric  acid. 

(5)  £nMtid«»/'SlMr(AgBT)  closely  resembles  the  chloride. 
Ihe  redaction  on  isolation  is  prevented  by  the  presence  of 
a  trace  (rf  tne  bromine  and  promoted  by  that  <A  nitmte  of 
silver.  Chlorine  converts  the  hot  faaed  salt  into  chloride. 

(6)  Iodide  of  aOvar  (AgZ),  while  simitar  on  the  whole  to 
the  other  two  haloids,  preeents  marked  peculiarities.  As 
fdnned  by  precipitation  it  is  distinctly  yellow ;  it  is  insoU 
able  in,  but  decolorized  by,  ammonia ;  it  Is  less  solnble  In 
water  and  dilute  nitric  acid  or  other  nitrate  solutions  than 
even  the  bromide,  this  latter  exceeding  in  this  sense  the 
chloride.  Bat  boiling  oil  of  vitriol  decomposes  it  slowly, 
with  elimination  of  iodine  vapors  and  formation  of  sul- 
l^te.  Uydrc^en  at  a  red  heat  dftes  not  act  upon  it ;  nor 
u  it  at  all  easily  decomposed  by  zinc  and  dilute  acid.  Pre- 
cipitated iodide  of  silver  is  chaiacteristically  soluble  In  so- 
lattons  of  idkaline  iodides  and  in  those  of  nitrate  of  silver, 
with  formation  of  double  salts,  which,  however,  are  all 
deeompoaed,  more  or  less  completely,  by  addition  of  much 
water.  Pure  iodide  of  silver,  even  if  recently  precipitated, 
Is  not  changed  1^  sunlight,  but  if  oontaminated  with  ni- 
trate of  ailver  it  readily  Uackens.  For  action  of  light  on 
silver  haloids,  see  FHoroaBAPHY. 

Ahaxtsib. — In  a  solution  of  salts  derived  from  parely 
oxygenated  acids  the  least  trace  of  silver  can  he  detected 
if  bydnohlorio  add,  which  pecipitatee  the  silver  as  chlo- 
ride (see  above),  "nie  precipitate,  when  produced  In  a 
posribly  complex  solution,  may  include  the  cldorides  of  lead 
(PbCS)  and  mercaroenm  (HgiQi).  Bepeated  treatment  of 
the  (washed)  precipitate  with  boiling  water  extracts  the 
hidehloride;  then,  bypooringammonia  on  the  precipitate 
we  convert  the  HgiOa  Into  an  tnsolnble  black  body,  while 
tiie  chloride  of  silver  dissolves,  and,  firom  the  filtrate,  can 
be  precipitated  by  acidification.  For  the  gtiantitafnie  deter- 
•Unation  of  silver,  the  ordinary  labtoatory  method  la  to 


bring  the  metal  into  solution  aa  nitrate  and  then  to  throw 
it  down  as  pure  chloride.  The  chloride  is  washed,  ooUeeted, 
'  dehydrated  by  fhsion,  and  weighed.  According  to  Stas, 
if  O  =  16,  Ag  =  107.93,  and  CI  =  36.454 ;  hence,  the  chloride 
oontainB  0.7G273  of  its  weight  of  metal. 

The  ouMriiHr  of  silver  ores  is  done  preferably  in  the  "  dry 
way in  feet,  relatively  poor  ores  cannot  be  assayed  satls- 
bidtaHj  in  any  other.  The  general  method  with  salphu- 
reons  ores  is  to  mix  them,  as  powders,  with  (silver-nee) 
oxide  of  lead  and  tartar,  and  rase  in  a  clay  or  graphite 
crucible.  The  regulus  includes  all  the  silver.  The  fuse  is 
poured  into  a  conical  mould  of  cast-iron,  when  the  metal 
goes  to  the  bottom  of  the  mould ;  the  ingot,  after  cooling, 
u  easily  separated  from  the  adhering  slag.  The  slag-fiiee 
regains  is  uten  placed  In  a  little  cupel  made  oat  of  oom- 
itrased  bone-ash,  and  is  heated  in  a  muffle  to  redness  and 
kept  at  tdiis  temperature  in  the  current  of  air  which  per- 
vades the  muffle  in  virtue  of  its  disposition  in  the  furnace, 
until  all  the  lead  and  base  metals  generally  have  been 
nutked  up  by  the  porous  cupel.  The  remaining  "  button  " 
of  metal  is  weighed,  which  gives  the  oot\ioint  of  the  silver 
and  gold,  which  latter  metal  Is  rarely  absent.  For  its  deter- 
mination the  button  is  rolled  out  into  a  piece  of  thin  sheet, 
which  is  "  parted  "  with  nitric  acid  (see  Gold).  The  g<^ 
remains  and  goes  to  the  balance ;  the  weight  of  the  silver  it 
found  by  di&rence.  Similarly,  to  determine  the  fineness 
of  silver  alloys,  a  known  weight  of  the  alloy — customarily 
0£  gramme — is  "  cupelled,"  with  addition  of  a  jwoportion 
of  pnre  lead  depending  on  the  weight  of  base  metiJ  to  be 
removed,  as  showp  by  the  following  table,  which,  however, 
holds  strictly  <nily  for  copper-silver  alloys : 

Fineness  1000— 900        SOnnitsof  leadpOTtfnitof  ctmpert 

*'    ,  900— eso  64 

"        800—750         63  " 

"     below  750        50—40  " 

In  a  well-appointed  laboratory,  two  operators  who  work 
into  each  other's  hands  can  easily  make  several  dosen  of 
such  assays  in  a  day.  Cupelling,  indeed,  is  the  promptest 
of  all  methods  of  analysiB,  only,  the  results  are  not  quite 
as  exact  as  is  desirable  in  the  case  of  precious  metal,  part 
of  the  silver  being  lost  l^ volatilisation,  and  part  by  being 
sucked  into  the  cupel.  The  error  attains  its  maximum  in 
the  case  of  alloys  of  abont  700  per  mille,  and  with  tiieae 
oomee  to  abont  j^th  of  the  weight  of  the  silver  to  be  de- 
termined. It  of  course  'can  be,  and  always  is  being,  cor- 
rected to  some  extent  by  "blank"  assays  made  with  known 
weights  of  pure  silver  and  pnre  copper ;  but  such  correc- 
tions are  not  qaite  safe.  Hence  cupellation  nowaday^  in 
the  mints  at  feast,  is  used  only  for  a  first  approximation, 
and  the  exact  fineness  determined  by  the  "  wet-way  "  pro- 
cess, invented  by  Oay-Lussac.  See  Assaying,  vol.  ii.  p.  636. 

A  most  excellent  method  for  the  quick  determination  of 
a  not  ap^ximately  known  w^ht  of  dissolved  silver  has 
been  invented  by  Yolhard.  This  method  rests  on  the  fact 
that  solations  of  sniphocyanates  (including  that  intensely 
red  salt  Fe(NCS)t,  which  is  produced  when,  for  instance, 
NCS.H  is  mixed  with  ferric  solphate)  precipitate  silver 
completely  from  even  strongly  acid  ■olatiotu,  as  NCS.Ag. 
A  convenlMit  reagent  for  the  method  is  raodaced  by  dissolv- 
ing -fg  NC3.NH4  grammes  of  (chlorine-nee)  snlphocyanate 
of  ammonium  in  water  to  1000  c.  c.  to  produce  a  solution  of 
which  1  o.  c.  precipitates  abont  ^  Ag  =  10.6  milligrtuomea 
of  silver.  To  determine  the  exact "  titee,"  we  dissolve,  say, 
540  milligrammes  of  pure  silver  in  1£  nitric  sold,  and  next 
boil  away  every  trace  of  Ni<^  We  then  dilute  to  say  50  c.  c, 
add  5  c.  c  of  saturated  solution  of  iron  alum  (not  less),  and 
lastly,  ran  in  snlphocyanate  from  the  burette,  until  the  red 
color  of  Cerrio  snlpbocTOnate  which  appears  locally  fttm 
the  first,  by  addition  of  the  last  drop  m  HOB  solution,  has 
become  permanent  on  stirring.  Supposing  49.3  c.  c.  of  so- 
lution to  have  been  required  to  reach  this  point,  every  1 0.  c. 
of  reagent  precipitates  miUigrammee  of  silver,  and  it, 
of  course,  ^dwaya  does  so,  even,  let  us  add.  In  the  presence 
of  (say)  70  per  cent,  of  copper  beside  30  of  ailver  in  the 
alloy  nnder  t^teraticm.  Volbard'a  method  is  more  exact, 
and,  With  a  small  number  of  samples,  takes  even  lees  time 
than  cupellation.  (w.  d.) 

Mode  of  Occumnoe:— SOver  ia  rarely  found  in  the 
native  Btat«,  and  then  only  in  oomparaUvely  small 
quantities.  Most  of  the  ores  of  silver  are  dimcolt  to 
reduce,  and  it  is  therefore  deemed  safe  to  regard  this 
as  the  last  of  the  three  great  coining  metals  which 
came  into  use.  Silver  is  originally  as  widespread  as 
gold,  occurring  in  nearly  sdl  the  volcanio  nxsks,  and 
some  of  the  Pruuary  ones.  In  the  Silver  Reef  district 
of  Utah  it  is  found  in  sedimentary  sandstone,  though 
this  appears  to  have  undergone  some  change  from 
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Tolcanio  action.  Bat  gold  remuns  unaltered  by  the 
action  of  the  elements,  and  is  often  oarried  awav  long 
distanoes  from  its  original  plaoe  of  oocnirenoe  oy  the 
breaking  down  of  the  TotikB  which  contain  it  and  their 
formation  anew  elsewhere,  eitiier  as  other  rocks,  or  as 
"l^aoers"  of  gravel  or  sand,  oontaining  gold  easily 
washed  ont  by  hand  or  with  nide  applianoes.  Silver, 
on  the  contrary,  is  only  to  be  found  m  the  rooks  where 
it  originally  occurs.  When  these  are^  broken  down  or 
worn  awa^,  the  silver  is  either  driven  into  new  mineral 
combinations,  or,  more  commonly,  dissipated  and  lost. 
Hence  silver  is  only  to  be  obtained  by  subterranean 
mining,  and'tiemands  the  aid  of  capital  and  associated 
labor.  The  greater  rapidity  with  which  gold  can  be 
obtained  has  often  influenced  the  legal  relation  of 
value  between  these  two  metals,  ud  its  bearing  upon 
prices,  commerce,  and  dTilisadon. 

Cost  of  I^oduction. — ^In  nearly  all  silver  ores  there 
is  some  gold,  and  in  neariy  all  gold  ores  some  silver. 
In  the  £70,000,000  [$340,200,000]  worth  of  metal 
produced  from  the  Comstock  lode  of  Nevada,  nearly 
one-half  in  value  oonwsted  of  gold.  For  this  and  other 
reaaooa  it  is  impossible  to  determine  the  general  aver- 
age cost  of  producing  gold  and  silver  from  all  the 
mines  during  any  rea^nably  long  period  of  time.  If 
recent  statistics  are  to  be  trusted,  both  metals  are  pro- 
duced on  the  average  at  a  loss.  Such  is  alleged  to 
have  been  the  case  in  Califomia,  Australia,  and  Ne- 
vada,* countries  whose  oombined  product  hasequallml 
in  value  nearly  £600.000,000  [$2,916,000,000]. 

Value. — ^In  some  anracnt  states  the  value  of  silver 
appears  to  have  been  superior  to  that  of  gold.' 
A^tharohides  informs  ug  that  such  was  the  case  in 
amuent  Arabia  ;  and  Tacitus  says  the  same  of  ancient 
Qermany.  Strabo  sieges  that  the  ratio  of  value  in  a 
ooantoy  bordoing  that  of  the  Sabeeans  was  at  one 
time  one  gold  to  two  silver;  and  so  late  as  the  17th 
century  ailver  and  gold  were  valued  equally  in  Japan.  * 
Going  back  to  a  remote  antiquity,  silver  appears  to 
have  Deen  everywhere  equal  in  value  to  gold  until  the 
silver  mines  showed  signs  of  exhaustion,  when,  as  the 
principal  coins  were  of  copper  and  silver,  and  prices 
were  oommonly  expressed  in  these  coins,  the  threatened 
decrease  of  money  was  probably  averted  and  a  profit 
secured  for  the  state  by  raising  the  legal  value  of  gokl 
coins.  In  Greece,  in  the  time  of  ^rodotus  (c^iiL 
9fi),  ^Id  was  13  times  the  vidue  of  silver,  at  which 
ratio  it  appears  to  have  stood  for  a  long  period. 

When  the  Romans  acquired  the  placer  mines  of  Pan- 
nonia,  Dacia,  Spain,  Gaul,  etc.,  they  made  their 
principal  coins  of  gold ;  and  at  a  later  period,  when 
the  supplies  of  this  metal  fell  off,  they  raised  the  1^;^ 
value  of  silver  coins  to  one-tenth  that  of  gold  oaea  of 
Uke  weight  and  fineness.  This  ratio  was  afterwards 
changed  to  11,  and  still  later  to  12  silver  for  1  gold. 
In  the  Arabian  states  of  the  7th  century  the  ratio  was 
about  6}  for  1  ;  yet  in  France  at  the  same  time  it  was 
10  for  1 ;  in  England  during  the  12th  century  it  was 
9  for  1 ;  in  France  during  the  14th  century  certain  sil- 
ver and  gold  coins  of  like  weight  bore  the  same  value, 
hence  taa  ratio  was  1  for  1  ;  in  Cai^e  and  Leon  in 
1454-74  it  was  7J  for  1.  _  Speaking'  broadly,  between 
the  rise  of  Mohammedanism  and  the  opening  of  the 
silver  mines  of  America  the  value  of  silver  compared 
with  gold  gradually  rose.  It  is  evident  that  there  were 
two  lines  of  ratios,  the  one  having  an  Indo-Arabic,  the 
other  a  Komano-uermanio  origin,  and  that  the  conflict 
of  ratios — ^which  only  ceased  when  America  was  dis- 
covered and  a  ^reat  coinage  of  the  precious  metals 
occurred  in  Spam — gave  rise  to  many  of  those  other- 
wise inexplicable  lowerings  of  coins,  of  one  or  the 
other  metal,  which  characterize  this  period. 

In  Sp^n.  by  the  edi<^  of  Medina  (1497),  the  ratio 
was  lOf.  When  America  was  plundered  the  first  ftnito 

I  DelMar,  BiM.  Free.  MelaU,  chap.  zzxl. 
■  Boeckh,  Political  Enmom)/  iff  Ute  AOteniani,  book  I,  chap.  6. 
*Str  Edward  J.  R«e<l,  Japan,  chap,  xvlli. ;  DetUar,  Monq/  and 
OMIteiHffn,  chap.  xz. 


were  gold,  not  aWerj  wharenptm  SjHun,  in  1546,  ud 
befwe  the  wealth  of  the  silver  mines  of  Potosi  was 
known,  raised  the  legal  value  of  gold  to  13i,  and,  is 
Spain  then  monopolized  the  suppRes  of  the  predona 
metals,  the  rest  of  the  world  was  obliged  to  aoquieaoe 
in  her  valuation.  During  the  following  century  Poitn- 
gal  obtained  such  immeiue  quantities  of  gold  from  the 
East  Indies,  Japan  and  Brazil  that  the  value  of  her 
importa  of  this  metal  exceeded  £3,000,000  [|14,5S0.- 
000]  a  year,  whilst  those  of  Spun  had  dwindled  tu 
£500,000  [$2,430,000]  in  gold,  and  had  only  increased 
to  £2,500,000  [$12,150,000]  in  silver.  Portugal  dov 
governed  the  ratio,  an^  in  1 688  raised  the  value  of  gold 
to  16  times  that  of  silver.  Except  during  a  brief  pmoi 
of  forty  years,  this  ratio  has  ever  since  been  muntained 
in  Spanish  and  British  America  and  the  United  States. 
A  century  later  the  flp<HlB  of  the  Orient  were  ex- 
hausted, the  Brazilian  placers  began  to  define,  and 
Portugal  lost  her  importance.  Spain  thus  again  got 
control  of  the  ratio,  and,  as  her  colonial  produce  was 
chiefly  ^Iver,  she  raised  ite  value  in  1775  from  one- 
sixteenth  to  one-fifteenth  and  a  half  that  of  ^Id  foi 
the  Peninsula,  permitting  it  to  remain  at  one-sixteenth 
in  the  colonies.  France,  whose  previous  ratio  (that 
of  1726)  was  14^,  adoptM  the  Spanish  ratio  of  15t  in 
1785,  and  has  ulhered  to  it  ever  since.  These  three 
historical  ratios,  and  the  bearing  of  each  upon  the 
others,  have  influenced  all  legislation  on  the  sulnect, 
and,  where  there  was  no  legislation,  have  governed  the 
bullion  marketo  for  more  than  two  oentunes. 

Meanwhile  an  eeonomioaJ  school  uose  vhioh,  whik 
conceding  it  to  be  necessary  that  Uie  state  should  ftbri- 
oate  coins,  denied  it  the  right  to  Hmit  the  number  of 
coins,  or  to  exact  payment  (seigniorage)  for  coinage, 
liis  school  found  expresuon  in  the  Act  18  Charles  IE. 
(1666),  which  permitted  private  persons  to  have  coined 
for  them  an  unlimited  quantity  of  gold  or  silver,  at  tho 
public  mint,  free  of  charge.  Similar  Acta  were  pas^ 
in  Holland,  France  and  other  countries.  But  the 
crown  retained  the  right  to  regulate  the  nominal  value 
of  gold  and  silver  coins,  the  exenuse  of  which  has  had 
the  greatest  influence  on  the  idative  market  value 
those  metals. 

To  check  abuses  of  this  prerogative  the  economical 
school  next  direoted  ite  efforts  towards  the  adoption  of 
one  in  place  of  two  metals  for  full  legal  tender  ooios. 
The  principal  advocates  of  this  change  during  the  last 
century  were  Butot  (1739)  and  Desrotours  (1790),  and 
during  the  present  one  Lord  Liverpool  (1808),  De 
Quinoey  (1849),  and  Chevalier  (1856).  The  Dolicv  thus 
advocated  was  practically  adopted  in  Hollana  and 
England  during  the  18tn  century,  and  by  the  latter 
definitively  in  1816.  It  was  accepted  by  the  Monetary 
Conference  assembled  at  Paris  June  20,  1867,  and.  by 
the  Commercial  Convention  at  Berlin,  OctobeT20, 1868. 
In  1871  it  was  practically,  though  not  definitively, 
adopted  by  Genuany,  and  since  that  date  by  seveiai 
smaller  states,  including  distant  Japan.  In  F^noe 
(1874)  and  the  United  States  (1873-78)  the  policy  pur- 
sued has  been  a  waiting  one.  Full  legal  tender  mlver 
coins  continue  to  be  employed  for  money,  bat  the  state 
has  ceased  to  coin  ulver  on  |«iTate  aoooimt  Etther 
Germany,  France  or  the  United  States  may,  1^  aimplA 
enactment,  and  without  recoinage  or  change  of  coins, 
return  to  the  "bimetallic  "  baius  of  money. 

The  closure  of  the  mintaof  all  important  commercial 
countries  to  silver,  while  they  have  remained  open  to 
the  free  coinage  or  gold  at  a  fixed  valuation,  has  ea- 
hanced  the  purchasing  power  of  gold,  compared  with 
either  silver  or  other  commodities,  about  one-fourth. 
The  price  of  uncoined  silver  being  usually  quoted  in 

fold,  this  phenomenon  appears  as  a  "  fall  of  silver," 
y  which  term  it  is  commonly  known.  This  alleged 
fall,  ita  causes,  consequences  and  remedies,  constitate 
the  "Silver  Question," 

I^roductum. — In  the  ^unpfd  producing  omiitries-^ 
the  United  States,  Mexico,  Chili  and  Pern — mininjo;  tt 
free,  and  there  are  no  (^(^  returns  of  the  prodoirtiion, 
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vUch  is  therefote  mere  matter  of  copieotore.  In  the 
United  States  it  is  the  coBtom  to  vahw  silver  bullion 
It  ODfrdxteenth  that  of  gold.  This  undnly  swells  the 
nine  of  the  ooojeotural  product  of  that  oonntry  more 
tluHi  one-fourth  (see  Report  of  the  United  States 
Honetaiy  Commission  of  1876,  Appendix,  pp.  1-66). 
ftom  a  careful  connderation  of  the  bullion  movement, 
the  total  annual  product  of  silver  throughout  the  world 
»t  the  present  time  is  estimated  at  between  50  and  60 
million  uuncra,  at  which  figure  it  has  remahied  steady 
upwards  of  ten  years. 

Consumption  in  the  Arts. — ^Direct  iequiriea  as  to  the 
quantity  oi  silver  used  in  the  arts  have  met  with  litUe 
aucoesB,  and  the  statiadcs  so  obtained  are  defective. 
But  the  total  production  of  silver  in  the  Western 
Worid,  from  the  discovery  of  America  to  the  present 
bme.  has  been,  in  value,  about  1400  million  pounds 
sterling  [t6,804,000,000j,  of  which  aboat  300  million 
pounds  r$l,458,000,000jremain  in  coins.  Consequently 
hoc  miUions  [$5,346,000,000],  or  neariy  foni^fifths, 
have  been  consumed  in  the  arts,  lost,  etc,  or  esported 
to  Asia.  There  are  estimated  to  be  about  50  or  60 
million  pounds  sterling  [$243,000,000  or  $291,600,000] 
worth  or  silver  coins  in  India,^  and  some  trifling  amounts 
each  in  China,  Japan,  Persia,  eto.  On  the  whole  it 
appears  quite  safe  to  estimate  the  average  annual  oon- 
nunntion  of  silver  in  the  arts  and  through  wear,  tear 
and  loss  as  fully  equalled  to  three-fourths  of  the  pro- 
doction.  Lowe  in  1822  estimated  it  at  two-thirds. 
Silver  is  principally  used  for  plato  and  jewelry ;  it  is 
also  consumed  in  photography,  and  in  numerous  chem- 
ical preparations,  such  as  lunar  caustic,  indelible  ink, 
hair  dyes,  fulminating  powder,  etc.  (a.  de.  ) 

SILvBRnrS,  the  soccessor  of  Pope  Agapetus  L , 
was  a  legitimate  son  of  Pope  Hormisdas,  bom  before 
his  &ther  entered  the  priesthood.  He  was  consecra- 
ted on  Jnne  8,  536,  having  purchased  his  elevation  to 
Uie  see  of  St  Peter  from  the  Grothic  king  Theodotus. 
Six  months  afterwards  (Dec  9)  he  was  one  of  those 
who  admitted  Belisarius  into  the  city.  He  opposed 
the  restoration  of  the  patriarch  Anthimus,  whom 
Agapetus  had  derxned  and  thus  brought  upon  bim- 
aeu  the  hatred  or  Theodora,  who  desired  to  see  Vigi- 
lius  made  pope.  He  was  deposed  accordingly  by 
Belisarius  in  March,  537,  on  a  charge  (not  improb- 
ably well  founded)  of  treasonable  correspondence 
wiui  Uie  Goths,  and  d^raded  to  the  rank  of  a  simple 
monk.  Efe  found  his  w^  to  Constan  tinopie,  and  Jos- 
unian,  who  entertuned  his  oompltunt  sent  him  hack 
to  Bome,  but  Vlgilius  was  ultimately  able  to  banish 
his  rival  to  Pandataris,  where  the  rest  of  his  life  was 
spent  in  obscurity.    The  date  of  his  death  is  unknown. 

SILVESTER  I.,  bishop  of  Rome  from  January, 
314,  to  December,  335,  succeeded  Melchiades  and  was 
followed  by  Marcus.  The  accounts  of  his  papacy  pre- 
served in  the  Liber  pant^mlis  {7th  or  8th  oentuiy) 
and  in  Anasta^us  are  -little  else  than  a  record  of  the 
gifts  said  to  have  been  conferred  on  the  Roman  Church 
by  (^onstantine  the  Great  He  was  represented  at  the 
council  of  Nice,  and  is  s^d  to  have  held  a  oouncnl  at 
Bome  to  oondemn  the  heresies  of  Arius  and  others. 
The  story  of  his  having  baptized  Constaotine  is  pure 
fiction,  as  dmost  oontemporary  evidence  shows  the  em- 
peror to  have  Tetueved  Hhis  rite  near  Nicomedia  at 
the  hands  of  Eusebius,  bishop  of  that  city.  According 
to  IXJllinger,  the  entire  legend,  with  all  its  details  of 
the  leprosy  «nd  the  proposed  bath  of  blood,  cannot 
have  been  compraed  lal«r  than  the  close  of  the  5th  cen- 
tury, while  it  is  certainly  alluded  to  by  Gregory  of 
Toun  (ob.  594)  uid  Bebe.  The  so-called  Donation  of 
Conttantiae  was  long  ago  shown  to  be  spurious,  but 
the  document  is  of  very  considerable  antiquity  and,  in 
D^Uiuger's  opinion,  was  forged  in  Rome  between  752 
and  777.  It  was  oertainlv  known  to  Pope  Hadrian  in 
778,  aiul  was  inserted  in  the  false  decretals  towards  the 
nuddle    the  next  century. 

>  B.  B.  CbspoUUi,  FtaaiKbU  Ikpartmaa  <^  OomnmaU  <4  India. 
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SILVESTER  n.,  pope  from  999  till  1003,  and  pre- 
viously famous  under  his  Christian  name  of  Gerbert, 
first  as  a  teacher  and  afterwards  as  archbishop  sncoes- 
ively  of  Rheims  and  Ravenna,  was  an  Aquitanian 
birth,  and  was  educated  from  his  boyhood  at  the  abbey 
of  St.  Gerold  in  Aurillac  Here  he  seems  to  have  had 
Gerald  for  his  abbot  and  Raymond  for  his  instructor, 
both  of  whom  were  among  the  most  trusted  correspon- 
dents of  his  later  life.  From  Aurillac,  while  yet  a 
youn^  man  {adoleeceiii),  he  was  carried  off*  to  the 
Spanish  march  by  "Borrell,  duke  of  Hither  Spain " 
for  the  sake  of  prosecuting  his  studies  in  a  district 
where  learning,  at  that  time,  flourished  more  luxuri- 
antly than  in  Aquitania.  Borrell  entrusted  his  young 
proteg^  to  the  care  of  a  certain  bishop  Hatto,  under 
whose  instruction  Gerbert  made  great  progress  in 
mathematics.  In  this  duke  we  may  certainty  recog- 
nize Borel,  who,  aooording  to  Uie  Spanish  ohronitders, 
was  count  of  Baraelona  from  967  to  993,  while  the 
bishop  may  probably  be  identified  with  Hatto,  bishop 
of  Vich  or  Ausona  from  e.  960  to  971  or  972.  In  com- 
pany with  his  two  patrons  Gerbert  visited  Rome, 
where  the  pope,  hearing  of  the  young  student's  pro- 
ficiency in  music  and  astronomy,  induced  him  to  re- 
main m  Italy,  and  before  long  introduced  him  to  the 
emperor  Otto  L  A  papal  diploma,  still  extant,  shows 
that  Count  Borel  and  cishop  Octo  or  Otho  of  Ausona 
were  at  Rome  in  Juiuary,  971 ,  and,  as  all  the  other  in- 
dications point  to  a  corresponding  year,,  enables  us  to 
fix  the  chronology  of  Gerbert's  later  life. 

When  brought  before  the  emperor,  Gerbert  ad- 
mitted his  skillin  all  branches  of  uie  qiiadrivium,  but 
lamented  his  comparative  ignoruioe  of  logic  Eager 
to  supply  this  d^ciency  he  seised  the  opportunity  of 
following  Lothaire's  ambassador  Garamnus,  arch- 
deacon of  Rheims,  to  this  city,  for  the  sake  of  study- 
ing under  so  famous  a  dialectician  in  the  episcopal 
schools  which  were  then  (c.  972  ?)  rising  into  reputa- 
tion under  the  care  of  Archbishop  Adalbero  (969;-989). 
So  pronusing  a  scholar  soon  attracted  the  attention  of 
Adalbero  himself,  and  Gerbert  was  speedily  invited  to 
exchange  his  position  of  learner  for  that  of  teacher. 
At  Rheims  he  seems  to  have  studied  and  lectured  for 
many  years^aving  amongst  his  pupils,  now  or  at  a 
later  time,  Hugh  Capet's  son  Robert,  afierwards  king 
of  France,  and  Richer,  to  whose  history  we  owe  almost 
evezy  detail  of  his  master's  early  life.  Accordi^  to 
this  writer  Gerbert's  fame  began  to  spread  over  Westr 
em  Europe,  throughout  Gaul,  Germany,  and  Italy, 
till  it  roused  the  envy  of  a  rival  teacher,  Otric  of  Sax- 
ony, in  whom  we  may  doubtless  recognize  Octricus  of 
Magdeburg,  the  favorite  scholar  of  Otto  L,  and,  in 
earaer  days,  the  instructor  of  St  Achdbert,  the  apostle 
of  the  Bohemians.  Otric,  suspecting  that  G^bert 
erred  in  his  classification  of  the  sciences,  sent  one  of  his 
own  pupils  to  Rheims  to  take  notes  of  his  lectures, 
and,  finding  his  suspicions  correct,  aocused  him  of  his 
error  before  Otto  II.  The  emperor,  to  whom  Gerbert 
was  well  known,  appointed  a  time  for  the  two  philos- 
ophers to  argue  'ore  him  ;  and  Richer  has  left  a 
long  account  of  this  dialectical  tournament  at  Ravenna, 
which  lasted  out  a  whole  day  and  was  only  terminated 
towards  evening  at  the  imperial  bidding.  The  date 
of  this  oon^veray  seems  to  have  been  about  Christ-, 
mas,  980.  and  it  was  probably  followed  almost  immedi- 
ately hy  Otric's  death,  October  1,  981. 

It  must  have  been  about  this  time  (c.  982)  that  Ger- 
bert received  the  great  abbeyof  Bobbio  from  the  em- 
peror. That  it  was  Otto  II.,  and  not,  as  formerly 
supposed,  Otto  J  ,  who  gave  him  this  benefice,  seems 
evident  from  a  diploma  quoted  by  Mabillon  (Annales, 
iv.  121).  Bioher,  however,  makes  no  mention  of  this 
event;  and  it  is  only  from  allusions  in  Gerbert's  let- 
ters that  we  learn  how  the  new  abbot's  attempts  to  en- 
force his  dues  waked  a  spirit  of  discontent  which  at 
last  drove  him  in  November,  983,  to  take  refuge  with 
his  old  patron  Adalbero.  It  was  to  no  purpose  that 
he  appealed  to  the  emperor  uid  empress  for  restitu- 
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tion  or  redress ;  and  it  was  perhaps  the  hope  of  ex- 
torting his  Teappolntiuent  to  Bobbio,  iB  a  reward  for 
faia  aernoes  to  the  imperial  eaiue,  that  changed  the 
atodioos  sc^iolar  of  Rheima  into  tJie  wily  secretary  of 
Adalbero.  It  was  a  time  of  great  moment  in  the  his- 
tory of  Weatem  Eorope.  Otto  II.  died  in  December, 
983,  leaving  the  empire  to  hia  infant  har,  Otto.IIL 
Lothaire  claimed  the  gaardianship^  and  attempted  to 
make  use  of  his  position  to  serve  hu  own  pnrpoeee  in 
Lorraine,  which  would  in  all  probability  have  been  lost 
Lo  the  empire  had  it  not  been  for  the  indefatigable 
sfforts  of  Adalbero  and  (Herbert  Into  the  obecnre  de- 
tails of  the  Buooeeding  years,  as  they  have  to  be  pieced 
toother  from  the  letters  of  Oerbert  and  the  hints  of 
Eticher  or  the  later  annalists,  there  is  no  need  to  enter 
here.  Gerbert's  policy  is  to  be  identified  with  that  of 
his  metropolitan,  and  was  strongly  influenced  b7  gnt- 
hude  tar  ^e  benefita  thai  he  had  received  from  both 
the  elder  Ottos. 

According  to  M.  Olleris's  arrangement  of  the  letters, 
Oerbert  was  at  Mantua  and  Rome  in  985.  llien  fol- 
lowed the  death  of  Lothaire  (2d  March^  986)  and  of 
Louis  v.,  the  last  Carolingian  king,  in  May,  987. 
Later  on  in  the  same  year  Adalbero  crowned  Hugh 
Capet  (let  June)  and  his  son  Robert  (25th  December). 
Such  was  the  power  of  Adalbero  and  Oerbert  in  those 
days  that  it  was  said  their  inflaenoe  alone  sufficed  to 
make  and  unmake  kings.  The  archbishop  died  23d 
Januaiy,  989,  having,  according  to  his  secretary's  ac- 
count, designated  Oerbert  his  successor  before  his  de- 
cease. Notwithstanding  this,  the  influence  of  the 
empress  Theophania  secured  the  anpointment  for 
Arnulf,  a  bastard  son  of  Lothaire.  The  new  prelate 
took  the  oath  of  fealty  to  Hugh  Capet  and  persuaded 
Oerbert  to  remun  with  him.  When  Charlea  of  Lor- 
raine, Amulf'auncle,  and  the  illegitimate  sonof  Ijouis 
D'Outremer,  surprised  Rheims  in  the  autumn  of  the 
same  year,  Oerbert  fell  into  his  hands  and  for  a  4une 
continued  to  serve  Amulf,  who  had  now  gone  over  to 
his  uncle's  side.  He  had,  however,  returned  to  bis 
allegiance  to  the  house  of  Cspet  before  the  fall  of 
Laon  placed  both  Amulf  and  Charles  at  the  mercy  of 
the  French  king{c.  30th  March,  991).  Then  followed 
the  council  of  Bt-  Basle,  near  Kheims,  at  which  Ar- 
nulf  confessed  his  treason  and  was  degraded  from  his 
office  {17th  June,  991).  In  return  tor  his  services 
Oerbert  was  elected  to  snooeed  the  deposed  Inshop. 

The  episcopate  of  the  new  metropoutan  was  mariced 
by  a  vigor  and  activity  that  were  felt  not  merely  in  his 
own  diocese  but  as  nr  as  Tours,  Orleans,  and  Paris. 
Meanwhile  the  ^enda  of  Amulf  appealed  to  Rome, 
and  a  papal  legate  was  sent  to  investigate  the  question. 
As  yet  Hugh  Capet  maintained  the  cause  of  his  nomi- 
nee and  forbade  the  prelates  of  his  kingdom  to  be 
present  at  the  council  of  Mouzon,  near  Sedan  (June 
2,  995).  Notwithstanding  this  prohibition  Oerbert 
appeared  in  his  own  behaliT  The  events  of  the  next 
few  years  are  somewhat  obecnre.  Council  seems  to 
have  followed  coandl,  but  with  uncertain  results.  At 
last  Hugh  Capet  died  in  996,  and,  shortly  ailer,  his 
son  Robert  married  Bertha,  the  widow  of  Odo,  count 
of  Blois.  The  pope  condemned  this  marriage  as  adul- 
terous; and  Abbo  of  Fleniy,  who  Tinted  Borne  shortly 
after  Gtregory  V.'s  aooesmon,  is  sud  to  have  procuied 
the  restoration  of  Amulf  at  the  new  pontiff's  demand. 
We  may  surmise  that  Oerbert  left  France  towards  t^e 
end  of  995,  as  he  was  present  at  Otto  III,  's  coronation. 
May  21,  996.  Somewhat  later  he  became  Otto's  in- 
structor in  arithmetic,  and  had  been  appointed  arch- 
bishop of  Ravenna  before  May,  998.  Eariy  in  the 
next  year  he <wafl  elected  pope  (April,  999},  and  took 
the  title  of  Silvester  II.  In  this  capacity  Gterbert 
showed  the  same  energy  that  had  characterized  his 
former  life.  He  is  generally  credited  with  having  fos- 
tered the  splendid  vision  of  a  restored  empire  that  now 
b^n  to  nil  the  imagination  of  the  young  emperor, 
who  is  said  to  have  confirmed  the  jm|^  claims  to  eight 
eonntiea  in  the  Anoraia  march.   Writing  in  the  name 


of  the  desolate  church  at  Jerusalem  he  called  upon  the 
warriors  <^  Chriatendom  to  arm  themselves  in  oefenoa 
of  the  Holy  City,  once  "  the  light  of  the  world,"  but 
now  ftllen  so  low.  Thus  he  sounds  the  first  tnimpet- 
oall  of  the  crusades,  though  almost  a  oenturv  was  to 
pass  away  before  his  note  was  repeated  by  Peter  the 
Hermit  uid  Urban  IL^ 

Nor  did  Silvester  H  oonfine  himself  to  plans  on  a 
large  scale.  He  is  also  found  confirming  bis  old  riTal 
Amulf  in  the  see  of  Rheims;  summoning  Adalbero 
or  Azelmus  of  Laon  to  Rome  to  answer  for  nis  crimes; 
judging  between  the  archbishop  of  Mainz  and  the 
bishop  of  Hildesbeim ;  beaeging  the  revolted  town  of 
Cesena ;  flinging  the  count  of  AngoulSme  into  prisoa 
for  an  offence  against  a  bishop ;  confirming  the  pnri- 
leges  of  Fulda  abbey ;  granting  charters  to  biahoprice 
far  aw^^  on  the  Spanish  mark  :  and,  on  the  eastern 
borders  of  the  empire,  erecting  nrague  as  the  seat  of 
an  anhbishoprio  for  the  Slavs.  More  remaAaUe  thia 
all  his  other  acts  is  his  letter  to  St  Stephen,  king  of 
Hungary,  to  whom  he  sent  a  golden  crown,  and  whose 
kingdom  he  accepted  as  a  fief  of  the  Holy  See.  It 
must,  however,  be  remarked  that  the  genuineness  of 
this  letter,  in  which  Oerbert  to  some  extent  fore- 
shadows the  temporal daims  of  Htldebnuid  and  Inno- 
cent III.,  has  been  hotly  contested,  and  that  Uie 
original  document  has  long  been  lost  All  Oerbert^ 
dreams  for  the  advancement  of  church  and  empire 
were  cut  short  bv  the  death  of  Otto  III.,  4th  Febru- 
ary, 1002 ;  and  this  event  was  followed  a  year  l^r  br 
t^e  death  of  the  pope  himself,  which  took  place  12th 
May,  1003.  His  booy  was  buried  in  the  church  of  St. 
John  lAtenui*  where  his  tomb  aud  inscription  are  yrt 
to  be  mea. 

A  few  words  mast  be  devoted  to  Silvester  II.  m  rc^uda 
hia  attitude  to  tlie  Chnrch  of  Rome  and  the  learning  of  hia 
age.   He  has  left  as  two  detailed  accoants  of  the  proceed- 
iogi  of  the  conncil  of  St.  Basle ;  aad,  despite  his  reticence,  it 
is  impoHible  to  doubt  that  he  was  the  moving  spirit  in  Ar- 
nulf deposition.  Ott  Ae  whide  It  may  l)e  wid  that  hia 
position  in  this  question  tm  to  the  ri^to  of  the  papal  tea 
over  foreign  metropolitaDs  resembled  that  of  his  great 
predecesaor  Hincmar,  to  whose  authority  he  constantly  vp- 
peals.   But  it  is  naeleas  to  seek  in  his  writings  tar  any  deff- 
nition  of  tiie  relatiimship  of  these  powers  laid  down  with 
logical  precision.   He  is  rather  tbe  pr»cticed  debater  who 
will  admit  his  opponent's  priuciplea  for  the  moment  whea 
he  sees  his  way  to  monlding  them  to  his  own  purposes,  tbaa 
the  philosophical  statesman  who  has  fonuolat«d  a  tbeaa 
(mm  whose  terms  he  will  not  move.  BooghlT  sketehad,. 
his  argument  b  as  follows:  Borne  is  Indeed  to  be  honond 
as  the  mother  of  churches ;  nor  would  Oerbert  oppose  ber 
Judgments  except  in  two  cases — (1)  where  she  ei^oins  some- 
thing that  is  contrary  to  the  decrees  of  a  universal  council, 
such  as  that  of  Nice,  or  (2)  where,  after  having  been  onM 
appealed  to  in  a  matter  of  ecclesiastical  diseiplioe  and  hav- 
ing reAised  to  give  a  plain  and  speedy  decision,  afae  slionld^ 
at  a  later  date,  attempt  to  call  in  question  the  provisions  of 
the  metropolitan  synod  called  to  remedy  the  effects  of  htr 
neglifcence.   The  decisions  of  a  GreKory  or  a  Leo  the  Greats 
of  a  Gelasius  or  an  Innocent,  prelates  of  holy  life  and  an- 
eqoAlled  wisdom,  are  accepted-  by  the  universal  cbnnih; 
for,  coming  ftvm  such  men,  they  oannot  tmt  be  good.  Bot 
who  could  recognize  in  the  cruel  and  lastfhl  popes  of  later 
days — in  John  XII.  or  BouiCaoe  VII.,  "  monsters,  as  they 
were,  of  more  than  human  iniquity," — anything  else  tbaib 
"  Antichrist  sitting  lathe  temple  of  God  and  showing  bin- 
self  as  God  ?"   Oerbert  proceeds  to  argue  that  the  cbnrA' 
councilB  admitted  the  right  of  metropolitan  ^oods  to  de> 
pose  unworthy  bishops,  but  contenda  that,  even  if  an  appsal 
to  Bome  were  necessary,  that  appeal  had  been  made  a  yeai 
before  without  effect.  Tliis  last  elaose  prepares  us  to  find 
him  shifting  his  poeition  still  farther  at  the  council  of  Can. 
sey,  where  he  advances  the  proposition  that  John  XVI.  was 
repreaeuted  at  St.  Basle  by  his  legate  Seguiu,  archbishop  of 
Sens,  and  that,  owing  to  this,  the  decree*  of  tbe  lifter 
council  bad  received  the  papal  SMietiM*.   Far  firmer  ia  the 
tone  of  his  later  letter  to  the  same  archbishop,  where  be 
contends  flrom  historical  evidence  that  the  papiU  Jadgment 
is  not  infallible,  and  encourages  bis  brother  prelate  not  to 
fear  ezcommanicatioa  In  a  righteetu  ranse,  for  It  is  not  in 

<  Thf  B  letter,  even  if  nmrloua  as  now  Ruspeeted.  la  found  in  tbs 
llth-eentury  U^den  US.,  aod  is,  UwKfiwt,  aoMrlw  to  tlM  ll»> 
omaada. 
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the  power  even  of  the  siiocenor  of  Peter  "  to  lepanto  an 
Innomnt  prieet  from  the  love  of  Christ." 

Be«d«s  being  the  most  distingaiBhect  stetesman  Qerbert 
wm  tin  the  ntort  noeompliflhed  teholar  of  his  age.   Bat  in 
title  aipeet  he  !■  ntber  to  he  Tegezded  ae  On  diligent  ex- 
Miltor  of  other  men's  vlem  tiuui  ae  an  raiginal  thinker. 
Ezeept  u  regarde  philosophical  and  rellgtonB  epeoalation, 
hb  writings  show  a  range  of  iatereet  and  Icnowledge  quite 
aaiamllelad  In  that  generation,  Hlf  pnpll  Bleher  has  left 
u  a  detailed  aeeonnt<rf  hie  eyrtem  of  teaching  at  Bhehns. 
Si>  flv  as  the  tririnm  to  ooncemed,  hto  t«ct-booke  were 
VtetorlDOife  traoBlation  of  Porphyry's  bagoge,  Aristotle's 
Ositgoriea,  and  Cicero's  Topiea  with  Manlius's  OimMmtarut. 
fnnn  dialectioe  he  urged  his  pupils  to  the  study  of  rtiet- 
orio;  but,  recogniilng  the  neeeaaily  <tf  a  Iwge  Tocabolary, 
be  aeeostoBMd  them  to  read  the  Latin  poets  irith  oare. 
Viigil,  Statins,  Terence,  Juvenal,  Horace,  Persins,  and 
Laeu  are  specially  named  as  entering  into  a  conise  of 
tniniDg  which  was  rendered  more  ■tlmnlating  by  a  free 
BM  of  open  dtoensaion.   Mora  ramaifcahle  snll  were  his 
methodiof  teachingthe  qnadrlrlnm.  IVtasBlsthls  lectures 
OQ  astronomy  he  constructed  elaborate  globes  of  the  terres- 
trial and  celestial  spheres,  on  which  the  course  of  the  planets 
was  marked ;  for  mcilitatlng  arithmetical  and  ^rfaape  geo- 
mehrieal  piooesscs  he  ooae^veted  in  abaens  with  twenty- 
seren  divtoions  and  a  thousand  eoanters  of  horn.  A 
yooDger  oontemporary  speaks  of  his  having  made  a  won- 
derfiil  clock  or  san-dial  at  Magdeburg ;  and  we  know  from 
his  letters  that  Gerbert  was  accustomed  to  exchange  his 
globes  for  MSS.  of  those  classical  anthors  that  his  own 
ubtsry  did  not  contain.   More  extraordinary  still  was  his 
knowledge  of  musio — an  acoompUshment  which  seems  to 
have  been  his  earliest  reoommendation  to  Otto  I.  Probably 
he  was  beyond  his  age  in  this  science,  for  we  read  of  Oa- 
ramnns,  his  flnt  tutor  at  Bheims,  whom  he  attempted  to 
gnund  in  this  subject:  "Artds  difflcultato  victos,  a  musica 
ngectos  est."   Oerbert's  letters  contain  more  than  one  alln- 
■ion  to  organs  which  he  seems  to  have  oonstmcted,  and 
William  of  Malmeebuiy  has  preserved  an  account  of  a  won- 
derful musical  instrument  still  to  be  seen  in  his  days  at 
Bheims,  which,  so  Car  as  the  English  chronicler's  words  can 
be  nude  ont,  seons  to  refbr  to  an  organ  worked  by  steam. 
"Hie  same  liiatorian  tells  as  that  Gerbert  borrowed  from  the 
Arabs  (Saraceni)  the  almCDS  with  ciphen  fbut  see  Nu- 
XBRALB,  vol.  xvii.  p.  642).   Perhaps  Oerbert's  chief  claim 
to  the  remembrance  of  posterity  is  to  be  found  in  the  care 
and  expense  with  which  he  gathered  tc^ther  HSS.  of  the 
elaaslcal  writors.   His  lore  for  litoratarewas  a  passion.  In 
the  turmoil  of  his  later  life  he  looked  back  with  r^ret  to 
his  stodent  days ;  and  "  for  all  his  troubles  philosophy  was 
his  only  cure."  Everywhere — at  Bcnne,  at  Treves,  at  Mou- 
tier-en-Der,  at  Clerona  in  Spain,  at  Barcelona — he  had 
fHends  or  agents  to  imicnre  him  copies  of  the  great  Latin 
writers  for  Bobbio  or  Bheims.   To  the  abbot  of  Tours  he 
writes  that  he  is  "  laboring  aasiduonsly  to  form  a  library," 
and  "  thron^MMit  Italy.  Oermany,  and  Lorraine  (Belgica) 
isqttkUngTistsnmsof  money  In  the  acqntoltion  of  liuSb" 
It  to  notowortiiy,  however,  thM  Gerbert  never  writes  for  a 
copy  of  one  of  the  Christian  fathers,  bis  aim  being,  seem- 
ia^y.  to  preserve  the  fragments  of  a  fast-perishing  secular 
Idtin  litoatare.   It  is  equally  remarkable  that,  despite  his 
residence  on  the  Spaniui  mark,  he  shows  no  token  of  a 
knowledge  of  Arabic,  a  ihct  which  is  perhaps  soffldeDt  to 
overthrow  the  statement  of  his  younger  contemporary  Ad- 
hemar  as  to  his  having  studied  at  Cordova.  There  is  hardly 
ft  trace  to  be  found  in  his  writings  of  any  acquaintance  wito 
Oreek. 

So  remaricable  a  chameter  as  that  of  Gerbert  left  Hs  mark 
on  the  age,  and  fkbles  soon  began  to  cluster  round  bis  name. 
Towards  the  end  of  the  llth  century  Cardinal  Benno,  the 
opponent  of  Hildebraod,  to  said  to  have  made  him  the  first 
of  a  long  line  of  magician  popes.  Orderic  Vitalis  improves 
this  l^end  by  detoils  of  an  interview  with  the  devil,  who 
prophesied  Oerbert's  threefold  elevation  in  the  &monB  line 
that  Gerberf  s  contemporaiies  attribnted  to  the  pope  him- 
self: 

Transit  In  R.  Qerbertas  In  R.  post  papa  vlgens  R. 

A  few  yesis  later  William  of  Malmeidniry  adds  a  love  ad- 
vNBtare  at  Cordora,  a  compact  with  the  devil,  the  story  of 
a  speaking  stotae  that  foretold  Gerbert's  death  at  Jerusalem 
— a  prophecy  fhlfllled,  somewhat  as  in  the  case  of  Henry 
IV.  of  Englaud,  by  hto  dying  in  the  Jerusalem  church  of 
Borne, — and  that  imaginative  story  of  the  stotue  with  the 
legend  "Strike  here,"  which,  alter  having  found  ito  way 
Into  the  Oala  Somanorum,  has  of  Uto  been  revived  In  the 
XttrtUg  Ftaradue. 

GobertTs  extant  works  msv  be  divided  into  Ave  clasxes.  (a)  A 
eonectSoa  of  letters,  some  280  In  number.  These  are  to  be  found 
tor  the  most  part  in  an  nth  century  HS.  at  Leyden.  Other  Im- 


portant HSS.  are  those  of  the  Barberlnl  Library  at  Rome  (late  16th 
century),  of  Ulddleblll  (ITth  century),  and  of  St.  Petefa  abbey. 
Salzburg.  With  the  letters  mar  be  grouped  the  papal  decrees  of 
Gerbert  when  SUveeter  II.  (b)  The  Ida  OmeUfi  SementU  ad 
Sanctum  Baaolum,  a  detailed  account  of  the  proceedings  and  dls- 
00UTW8  at  the  great  council  of  St.  Basle ;  a  shorter  account  of  his 
apologetic  speeches  at  the  councils  of  Houson  and  Causey ;  and 
drafts  of  the  decrees  of  two  or  three  other  councils  or  imperial 
constltuttons  promulgated  when  he  was  archbishop  of  BaTenua 
or  pope.  The  Important  works  on  the  three  above-mentloDed 
councils  are  to  be  found  In  the  llth  centnry  Leyden  MS,  Just 
alluded  to.  (c)  Oerbert's  theological  works  comnnae  a  Sermo  de 
Iitformatlone  Epiaeofporum  and  a  treatise  entitled  De  Oorpore  et  Soa- 
g^ae  Domini,  both  of  very  doubtful  authenticity,  (d)  Of  his  phi- 
losopUcal  works  we  only  have  one,  LibeOw  <U  SaUoaaU  et  Baaom 
iM,  written  at  the  request  of  Otto  III.  and  preserved  In  an  lUh 
century  MS.  et  Paris,  (e)  His  mathematical  works  consist  of  a 
JEiVU&i  de  Abaeo  Ooitgtw,  of  which  a  ISth-century  MS.  la  to  be 
found  at  the  Vatican ;  and  a  LtbeOua  de  Aumerorum  DMaUme  (llth 
and  I2tb  century  MSS.  at  Borne,  Hontpellier,  and  Paris),  dedi- 
cated to  his  friend  and  correspondent  Constantlne  of  Fleury.  A 
long  treatise  on  geometry,  attributed  to  Qerbert,  is  of  somewhat 
doubtfbl  authenncity.  To  these  may  be  added  a  very  short  dls- 

Siulsitlon  on  the  same  snbject  addressed  to  Adalbold,  and  a  slml- 
ar  one.  on  one  of  his  own  spheres,  addressed  to  Constantlne, 
abbot  of  Mlcy,  All  the  writings  of  Qerbert  are  collected  In  the 
edition  of  M.  OUerls.  (t.  a.  a.) 

SILVESTER  III.  When  Boniface  IX.  was  driven 
from  Borne  early  in  Juiuary,  1044,  John,  bishop  of 
Sabioa,  was  elected  in  his  stead  and  took  the  title  of 
Silvester  UL  Within  three  months  Boniface  returned 
and  expelled  his  rival.  Nearly  three  ^eais  later  (De- 
oember,  1046)  the  oonncil  of  Sutri  deivived  him  of  his 
bishopric  and  priesthood.  He  was  thea  sent  to  a 
monasteiy,  where  he  seems  to  have  -died. 

SIMANCAS,  a  walled  town  of  Spain,  8J  miles 
southwest  from  Valladolid,  on  the  road  to  Zamom,  is 
situated  on  the  I^uerffK,  here  crossed  b^  a  fine  bridge 
of  aerenteen  arches.  The  population  within  the  mu- 
nitnpal  boundaries  was  1258  in  1885.  In  the  north- 
western angle  of  the  town  stands  the  Archivo  General 
del  Reino,  originally  a  fortified  castle,  to  which  the 
national  archives  of  S^ia  were  removed  in  1563  (the 
suggestion  was  due  to  JSomenez).  The  extensive  amii- 
tectural  alterations  and  rej)aira  which  were  neoessary 
were  made  under  the  direction  of  Herrera,  Bemiguete 
and  Mora,  and  the  arrangement  of  the  papers  was  en- 
trusted to  Di^  de  Ayala.  They  now  occupy  forty-ax 
rooms  and  are  arranged  in  unwards  of  80,000  bundles 
(30,000,000  documents),  including  important  private 
as  well  as  state  papers,  ambassadors'  correspondence! 
and  the  like.  The  archives  of  the  Indies,  ongioally 
lodged  here,  were  transferred  in  the  18th  century  to 
the  Lonja  of  Seville.  Permission  to  consult  the  docu- 
ments at  SImancas  can  now  be  readily  obtained. 

SIMBIRSK,  a  government  of  eastern  Russia,  on 
the  right  bank  of  the  middle  Volga^  with  Kazafi  on 
the  NT,  Samara  on  the  E. ,  Saraton  on  the  S. ,  and 
Penza  and  Ngni- Novgorod  on  the  W.,  has  an  area 
of  19,110  square  miles,  and  a  population  (1882)  of 
1,471, 1&4.  It  is  occupied  by  the  eastern  Darts  of  the 
great  central  plateau  of  middle  RuB»a,  wnich  slowly 
rises  towards  the  south,  and  genUy  slopes  in  the  north 
towards  the  great  Oka  depression  of  the  middle  Volga. 
Its  higher  parts  range  from  750  to  1000  feet  above  the 
sea,  and  form  the  Zheguleff  range  of  hills,  which  com- 
pel the  Volga  to  make  its  great  bend  at  Samara ;  while 
the  numerous  valleys  and  ravines  which  intersect  it, 
and  are  excavated  to  a  depth  of  700  to  800  feet,  give 
quite  a  hilly  aspect  to  several  parts  of  it,  especially  in 
tne  east,  where  it  descends  witn  abrupt  crags  towards 
the  broad  valley  of  the  Volga.  In  tne  west  a  broad 
depression,  traversed  bv  numerous  rivers  and  streams, 
extends  along  the  left  Dank  of  the  Sura.  All  geolog- 
ical formations,  frx)m  the  Carboniferous  upwards,  are 
met  with  in  Simbirsk.  The  Volga  flows  for  300  miles 
along  the  eastern  boundary,  separating  Simbirsk  from 
Samara.  The  shallow  Snyaga  rises  in  the  Saman-  ■ 
ka^  Lnka  Hills  and  flows  psrallel  to  the  Vol^  at  a 
distance  of  2  to  20  miles,  but  in  an  opposite  direction. 
The  Sunt]  also  flowing  northwards,  waters  the  western 
part  of  Simbirsk ;  it  is  navigable  for  more  than  270 
miles,  and,  as  it  is  free  from  ice  eariier  than  the  Volga 
and  flows  towards  central  Russia,  goods  are  sometimes 
transported  by  land  to  the  Sura  to  be  shipped  on  it 
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when  Bpeedy  traiuport  is  desired.  Its  tributaries — 
the  Barysh,  Alatyr  (100  miles),  Pivaiia,  and  others — 
are  Dot  navigable.  The  Usa  (80  miles)  and  the  SyznSL 
(100  miles)  flow  east  and  join  the  Volga  below  the 
Samara  bend.  A  few  lakes  and  marshes  are  met  with 
in  the  west  of  the  government  The  forests,  although 
rapidly  disappearing,  still  cover  3,894,800  acres,  while 
of  the  Kmamder  5,930,600  acres  are  arable,  1,150,800 
■ores  pnurie  and  puture  land,  and  605,600  acres,  un- 
oolUraUe.  In  the  ncnrth  exoelleat  forests  of  timber 
cover  lar^e  areas,  hat  in  the  south  they  are  rare.  The 
climate  is  severe,  and  the  extremes  are  great.  At 
Simbirsk  the  aven^  tempoatore  is  38.7  ,  but  the 
thermometer  sometimes  rewihes  114**  F.,  and  frosts  of 
—47°  F.  are  not  uncommon;  the  average  rain  and 
snow  fall  is  only  17.6  inches.  South  of  the  Samara 
Hills  the  climate  is  much  less  severe,  and  gaidening, 
which  is  prosecuted  with  great  difficulty  in  \Jie  north, 
flourishes  there. 

The  popolatlon,  which  was  bat  1,192,510  in  1867,  bad 
reached  1,471,164  in  1882,  of  whom  only  100,740  lived  in 
towns.  The  greater  namber  (about  two-thiida)  are  Great 
BnsBians,  the  remainder  beiuf;  ^fordviuiaus  (13  per  cent.), 
Tchavashes  19.3  per  cent.),  and  Tartars  (S3  percent.),  with 
aboat  1000  Jews.  The  UordviniuiB  are  chiefly  settled  in 
the  northwest,  in  Ardatoff  and  Alatyr  (40  and  26  per  cent 
of  population),  and  on  the  Volea  in  Senghilei ;  tlie  Tcha- 
vashes  mabe  ^>out  one-third  of  the  popalation  of  the  dia- 
tricte  of  Bainsit  and  Kurmysh,  contiguous  toKaxaS;  the 
Tartars  constitute  about  33  per  cent  in  Buinak  aud  IS  per 
cent  in  Senghilei.  Only  the  Tartars  (about  100,000)  are 
Mohammedans,  the  remainder  being  Greek-Orthodox  or 
Dissenters.  As  in  other  Volga  governments,  the  villages  in 
Simbirsk  are  mostly  large,  many  of  them  having  from  3000 
to  5000  inbabitauts.  Agriculture,  favored  by  a  fiartile  soil, 
is  tlie  chief  oocopation,  grain  being  exported  or  maonfact- 
nred  into  spirit  Linseed  and  hempeeed  are  cultivated  for 
exportation,  as  also  kitchen-garden  produce  and  some  fruit 
Bee-keepiug  ia  a  favorite  and  remunerative  occupation  with 
Mordvinians,  and  fishing  (sturgeon)  is  carried  on  in  the 
Volga  and  the  Sora.  The  timber-trade  in  the  north  and  the 
dii^raildingon  the  Sura  are  considerable  sources  of  wealth; 
wooden  iledges  and  wheels  are  made  and  exported,  as  well 
as  bags  of  lime-tree  bast — the  last-named  industry  giving 
ooeupation  to  whole  vitiates.  Other  petty  trades,  also  car- 
ried on  in  ooqjunction  with  agriculture,  are  the  manufact- 
ure of  fislts  and  felt  hats,  linen  stuOs  (especially  among 
the  Mordvinians),  cottons,  boots,  and  small  metal  war«s.  A 
characteristic  feature  of  Simbirsk  is  the  trade  in  wooden 
vessels,  which  are  exported  to  Vyatka,  Perm,  Orenbarg, 
Samara,  aoA  the  Don,  and  there  excbanfi^  for  cat  squirrel 
and  hfure  skins.  Flonr  mills  are  numerous.  Watered  by 
the  Volga  aud  Stira,and  moreover  traversed  in  its  southern 
portion  by  the  railway  connecting  Orenburg  and  Samara 
with  Penza  and  Byasaii.  by  Batraki  and  SyzraK,  the  gov- 
ernment has  an  active  trade.  Its  exports,  however,  are 
moeh  below  those  of  Samara  and  Baratolf.  Batraki  and 
Synatl  are  important  centres  of  traffic,  the  aggregate 
amount  of  merchandise  entered  and  cleared  by  rail  and 
boat  being  respectively  2,435,000 and 2,000,000 cwts.  (timber 
not  Incluaed).  The  diief  ports  of  lading  on  the  Sura  are 
Alatyr,  Promzino-Oorodische,  and  Berexniki,each  with  ex- 

Srts  valued  at  about  750,000  roubles  [$36A,500].  Com, 
laeed,  woollen  stu£b,  timber,  potash,  and  wooden  wares 
UK  the  principal  articles  of  trade. 

Slmbivak  is  very  backward  as  regards  education.  There 
were  in  1882  only  4^  schools  (17,796  boys  and  2863  girls) 
and  6  secondary  schools  (497  male  and  516  female  popils). 

The  government  is  divided  into  eight  districts,  the  chief 
towns  of  which,  with  their  populations  in  1680,  are — Sim- 
birsk (36,600),  Alatyr  (15,000),  ArdatolT  (4740),  Buinsk 
(4130),  Eaisull  (3740),  Kurmysh  (1930),  Senghilei  (3500), 
and  Syarafi  (24,600).  Kotyakoff  (580),  and  Togai  (2400), 
have  municipal  institutions.  The  above-mentioned  ports 
of  lading  are  more  important  than  most  of  the  towns. 

The  lint  Bossian  settiers  made  their  appearance  in  the 
Simbirsk  region  in  the  14th  century,  bat  did  not  extend 
rastof  the  Sura.  Xot  till  two  centuries  later  did  they  cross 
the  Sura  and  the  district  begin  to  be  peopled  by  refugees 
from  Moscow.  The  Zheguleff  Mountains  in  the  south  still 
continningto  be  a  place  of  refhgefor  the  criminal  and  the 
penecnted,  Simbirsk  was  founded  in  1648,  and  a  palisaded 
earthen  wall  was  bailt,  running  southwest  of  the  new  town, 
with  small  forts  extending  to  the  Sunt.  The  rtsion  thus 
protected  was  soon  settled,  and,  as  the  Bussian  vUlagea  ad< 
faneed  Airttier  south,  SynmfL  wis  fimnded,  i^d  a  second  line 


of  small  forts,  extending  also  towards  the  Sura,  was  eteettd. 
"Hie  colonizers  settled  rapidly,  and  the  aboriginal  HordTi- 
nians  soon  adopted  many  of  their  customs,  so  as  to  lose 
their  ethnographical  individuality,  eopecially  within  the 
last  fifty  years.  Simbirsk  received  the  name  Ganoid  Tar 
tar  settlement,  Sinbir,  situated  9  miles  south  of  the  pnsnt 
town,  on  the  opposite  bank  of  the  Volga. 

SIMBIRSKj  capital  of  the  above  govemnieDi,  u 
situated  576  miles  east-southeast  of  Moscow,  between 
the  Volga  and  the  Sviyaga,  here  separated  by  an  tali- 
mu8  only  2  miles  broad.  The  central  part  of  Sitolnnik 
— the  Crown  (V yenets) .  containing  the  cathedral  and 
the  best  houses — is  built  on  a  hill  560  feet  above  tbe 
Volga,  whence  there  is  a  beautiful  view  over  the  low 
left  Dank  of  the  river.  Adjoining  is  the  trading  put 
of  Simbirsk,  while  farther  down  on  the  slope,  towards 
the  Volga.are  scattered  the  store-houses,  the  shops  &r 
the  sale  of  stoneware  and  other  merchandise  brought  b; 
the  steamers  and  boats,  and  the  poorest  suburbs  of  the 
city ;  these  last  also  occupy  the  western  slope  towards 
the  Sviys^a.  There  are  three  suburbs  on  the  left 
bank  of  the  Volga,  communication  with  them  hemf; 
maintained  in  summer  by  steamers.  A  great  fin 
having  destroyed  neuly  all  the  town  in  1864,  it  hu 
been  agiun  built  on  a  new  plan,  stiH  mostly  of  wood. 
The  oathedisl  of  St  Nicholas  dates  from  1712.  The 
new  one,  that  of  the  Trinity,  was  erected  by  the  no- 
bility in  commemoration  of  1812.  The  old  church  oi 
St  Nicholas  on  the  Karamzin  Square-'is  an^teetnr 
ally  pleasing.  A  public  garden  has  been  lud  oat  on 
the  top  of  the  Vyenets  Hill  and  another  in  the  out* 
skirts  of  the  city,  while  no  fewer  than  three  hundred 
private  gardens,  where  fruits  are  grown  for  eipfjrta- 
tion,  are  scattered  throughout  the  town.  The  nisu>- 
rian  Karamzin  (bom  in  1766  in  the  vidnity  of  Sim- 
birsk) has  a  monument  here,  and  a  public  libniy 
bearing  his  name  contains  about  ]5,(XK)  Tolnmea 
Gardening  and  fishing  occupy  many  of  the  inhabitanti. 
The  trade  is  brisk,  com  being  the  principal  item,  while 
next  come  potash,  wool,  fruits,  wooden  wnres^  and 
manufactured  produoe.  The  Simbirsk  fair,  haviDg  i 
turnover  of  some  6  million  roubles,  still  maintains  its 
importance.  The  population  (24,600  in  1867)  wis 
36.600  in  1880. 

SIMEON  (l^y^V),  second  son  of  Jacob  by  Leah 
(Gen.  xxii.  33).  The  tribe  of  Simeon,  like  thst  of 
Levi,  was  broken  up  at  a  very  early  period,  under  dr- 
cnmstanoes  of  which  we  have  some  indication  in  Got. 
xxxiv.  and  xlix.  (see  Israel,  vol.  xiii.  p.  411,  and 
Levites).  In  Judges  i.  the  Simeonites  appear  as 
sharing  tne  conquests  of  Judah  in  the  extreme  south 
of  Canaan,  but  there  is  no  mention  of  them  in  this  re- 
^on  in  1  Sam.  xxx.,  and  the  tribe  is  not  named  at  aU 
in  the  blessing  of  Moses.  It  reappears,  however,  in 
1  Ghron.  iv.  24-43  (qf.  til  25),  and  is  reckoned  to  the 
kingdom  ofEphraim  (2  Chron.  xv.  9;  xxxiv.  6).  The 
Arabian  wars  of  Simeon  spoken  of  in  1  Ghron.  iv.  have 
been  connected  by  Hitzig  and  others  with  a  supposed 
Israelite  kincdom  of  Massa,  which  thei'  find  in  Pror. 
xxxi  1,  translating  "Lemuel,  kin^  of  Massa,"and com- 
paring Gen.  XXV.  14  and  Tsa.  xxi.  II  sq.,  where,  bow- 
ever,  It  is  quite  gratuitou.s  to  suppose  an  emhassr  to 
the  prophet  from  Israelites  in  Arabia.  The  whole 
speculation  and  the  further  development  of  Dozy  (7%« 
IsradUes  in  Mecca)  is  fanciful ;  ^  Wellhausen,  Pro- 
Jegomma,  Eng.  tr.,  pp.  212  sg.  The  heroine  of  the 
book  of  Judith  is  made  to  be  of  the  tribe  of  Simeon, 
but  this  book  ia  quite  nnhistorical. 

SIMEON  OF  Durham.  See  Sthson. 

SIMEON  STTLITES.  See  Monaobibm,  toL  xri. 
p.  727. 

SIMFEROPOL,  the  capital  of  the  Russian  govera- 
ment  of  Taurida,  is  situated  in  the  southwestern  put 
of  the  Crimea,  on  the  Salghir  (which  fireqoaidy 
becomes  dr;^),  900  miles  from  Moscow.  Oooupying  an 
admirable  site  on  the  northern  dopes  of  the  Tcbatyr- 
dagh,  it  has  on  the  eastern  side  many  beantifhl  gar- 
dens, and  is  divided  into  two  parts,— the  Batopess* 
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«d]  bailt  in  stone,  and  the  Tartar,  which  conaista  of 
Bunnr  and  Hthy  Btreeta  peopled  by  TartuB  and  Jews. 
Ahhoogh  it  has  grown  dnnewhat  since  the  rulway 
EiQiidit  it  into  oonneotion  with  the  xest  of  ^e  empire, 
it  Btul  tematns  a  mere  adminiatntiTe  centre,  without 
dlher  maDafaotoring  or  commeitdal  importance.  The 
popolation  was  16,550  in  1866  and  29,030  in  1881. 

In  the  neighborhood  stood  the  small  fortress  Napoli, 
meted  by  Skilnr,  the  mier  of  Taarida,  some  haodred  years 
before  the  CSirlstian  era,  which  existed  until  the  end  of  the 
Ueentory.  Afterwards  the  Tartttrs  had  here  their  settle- 
Bent  Ak-metchet,  which  was  In  the  17th  century  the  resi- 
denoe  of  the  chief  military  commander  of  the  khan,  and 
bad  the  name  of  Saltan-serai.  In  1736  it  was  taken  and 
bsrat  by  the  Bussians,  and  in  1784,  after  the  conquest  of 
Crimea  by  the  Bussians,  it  received  its  ]n«aent  name  and 
became  the  capital  of  Taarida. 

SIMLA.,  a  small  ilistiict  in  the  lieutenant-govcrnor- 
ahip  of  the  Puqiab,  India,  situated  among  the  hills  of 
the  lower  Himalayan  system  in  31°  6^  N.  lat.  and  77° 
II'  E.  long.  It  ooDfusts  of  several  detached  plots  of 
territoiy^gether  comprising  an  area  of  only  18  square 
mike.  The  mountains  of  Simla  and  the  surrounding 
natiTe  states  compose  the  southern  outliers  of  the  great 
central  chain  of  tne  eastern  Himalayas.  They  descend 
in  a  gradual  series  from  the  main  chain  to  the  general 
lerd  <^t3ie  Pui^ab  plain,  fonuinx  a  transverse  south- 
westeriy  vpoi  between  the  great  Mans  of  the  Ghinges 
and  the  Indus.  A  few  miles  northeast  of  Simla  toe 
spur  divides  into  two  mun  ridges,  one  following  the 
Ime  of  the  Sntld  in  a  northwesterly  direction,  and  the 
other,  crowned  by  the  sanatorium  of  Simla,  trending 
southeastwards,  till  it  meets  at  right  angles  the  moun- 
uins  of  the  outer  Himalayan  system,  oouth  and  east 
•if  Simla  the  hills  between  the  Sutl^  and  the  Tons 
centre  in  the  great  peak  of  Chor,  11,982  feet  above 
the  sea.  Throughout  all  the  hills  forests  of  deo- 
dar abound,  while  rhododendrons  clothe  the 
slopes  ap  to  the  limit  of  perpetual  snow.  The 
principal  rivers  here  are  the  Sutky,  Pabar,Giri  Gaiiga, 
Ohamna^  and  Sana.  The  soeneiy  of  the  immediate 
neighhwhood  of  Simla  is  very  grand  and  piotar^ue, 
presenting  a  aeries  of  maxnificent  views.  The  climate 
18  oonaidered  highly  salutniouB  and  admirably  adapted 
to  European  constitutions ;  the  district  has  therefore 
been  selected  as  the  ute  of  numerous  snnatoria  and 
eantonmente.  The  average  annual  rainfall  amounts 
to  about  72  indies. 

The  population  of  the  district  in  1881  was  42,945  (males 
27,593,  females  15,352) ;  Hindus  numbered  32,428  Moham- 
medans 6635,  and  Christiana  3353.  Cnltivation  is  widely 
wiied  on  in  all  the  lower  valleys  of  the  hills,  and  the  fields 
are  sown  with  maize,  pulses,  or  millet  for  the  autumn  and 
with  wheat  for  the  spring  harvest.  Foppy,  hemp,  tnrmeric, 
ginger,  and  potatoes  form  the  principal  staple*  raised  for 
exportation  to  the  plains.  The  trade  of  the  district  centres 
mainly  in  the  bazaars  of  Simla,  which  forms  a  considerable 
entrepAt  for  the  produce  of  the  hills.  Another  important 
tnde-centre  is  the  town  of  Ram  par  on  t^e  Satl^,  ftom 
which  the  great  part  of  the  shawl-wool  (jMikM)  finds  its  way 
for  exportation  to  British  India. 

The  aoqoiaition  of  the  patches  of  territory  forming  the 
district  dates  ttom  various  times  subsequent  to  the  close  of 
the  Gurkha  War  in  1815-16,  which  left  the  British  in  pos- 
leasion  of  the  whole  tract  of  hill-country  from  the  Oogra 
to  the  Satlf)].  Kuniiun  and  Dehra  Dun  were  annexed  to 
the  British  dominions,  bat  the  reet,  with  the  exception  of  a 
Eew  loealitieB  retained  as  military  posts  and  a  portion  sold 
to  the  nOa  of  Patiiia,  was  restored  to  the  hill  is^&a,  from 
whom  it  had  been  wiested  by  the  Qfirkhas.  Garhwal  state 
became  attached  to  the  Northweetem  Provinces,  but  the 
remaining  principalities  rank  among  the  dependencies  of 
the  Pnqjab,  and  are  known  collectively  aa  the  Simla  Hill 
atatea*  under  the  saperintendenoe  of  tiie  depoty-oommis- 
sioner  of  Simla,  sabordinate  to  the  oommlseioner  at  Ambflfc. 

SIMLA,  the  administrative  headquarters  of  the 
above  district,  and  the  summer  capital  of  India,  sttuids 
at  an  elevation  of  7084  feet  above  sea  level.  _  Since  the 
administTation  of  Sir  John  Lawrence  (1864)  it  has  been 
the  resort,  during  the  hot  weather,  of  the  successive 
Kovemors  general  of  India,  with  their  secretaries  and 


headqnartera  establishments.  In  1881  it  had  a  popu- 
lation of  13,258. 

SIMMS,  WiLUAU  OiLHOBE  { 1806-1870),  an 
American  poet,  novelist,  and  historian,  was  bom  at 
Charleston,  S.  C,  April  17,  1806,  of  Scoto-Irish  de- 
scent. His  mother  died  during  his  infancy,  and  his 
father  having  failed  in  business,  and  ioined  Coffee's 
brigade  of  mounted  Indian  fighters,  wnioh  kept  himi 
in  the  Seminole  country,  young  Siuims  was  brought  up- 
by  his  grandmother,  who  gave  him  as  good  an  educa- 
tion as  her  limited  means  would  allow.  He  was  clerk 
in  a  drug  store  for  some  years,  and  afterwards  studied 
law,  the  bar  of  Charleston  admitting  him  to  practice 
in  1827,  but  he  soon  abandoned  his  profession  for  lit- 
erature. At  the  age  of  eight  he  wrote  verses,  and  in 
his  19th  year  he  produced  a  Mor\oc^  on  Qm.  Chartea 
Cotmoorth  Ftn^ini,  Two  years  later,  in  1827, 
Lyriad  and  Other  rhetru  and  Early  Lays  appeared ; 
and  in  1828  he  began  journalism,  editing  with  oonspio- 
uous  ability  and  partly  owning  the  City  Gazette — a 
paper  opposed  to  the  doctrine  of  nullification.  The 
enterprise  failed,  and  the  e^tor  devoted  his  attention 
e^tird^  to  letters,  and  in  rapid  succession  published 
77»«  "Vision  of  Cortex^  Cain,  and  other  Poems  (1829), 
The  Tricolor,  or  Three  Days  of  Blood  m  Paris  (l830), 
and  his  strongest  poem.  Atalnntis,  a  story  of  the  sea 
(1832).  ^fafanfu  established  his  fame  as  an  author, 
and  Martin  Faber,  the  story  of  a  criminal,  his  first 
tale,  written  in  the  following  year,  was  warmly  received. 
From  this  time  forward  nis  writings  became  verr 
abundant:  a  dasffified  list  is  given  below,  lliongh. 
sensationa]  and  faU  of  excesuve  coloring,  they  are  held 
in  good  repute  in  the  Southern  States.  During  the 
American  Civil  War  Sirams  espoused  the  side  of  the 
Secessioniste  in  a  weeklv  newspaper,  and  suffered 
damage  at  the  hands  of  the  Federal  troops  when  they 
entered  Charleston.  He  held  a  seat  in  the  State  legis- 
lature for  some  years,  and  the  university  of  Alabama 
conferred  on  him  the  degree  of  LL.D.  He  died  at 
Charleston  on  11th  June,  1870. 

In  addition  to  the  works  mentioned  above,  Simms  pah- 
lished  the  following  poetry :  SotUhem  Ptusaget  and  Pictures, 
lyrical,  sentimental,  and  descriptive  poems,  1839;  Drntua 
i^orula,  1843 ;  Grouped  Thoughts  and  Scattered  FaHci£a,aomi€t8, 
1845;  Areytos.or  SonffBof  theSouih,18^;  Lays  of  the  Palmetto, 
1848 ;  The  Eye  and  the  Wing,  1848 ;  The  Ousique  of  Aeeabee. 
a  Tale  of  Athieg  River,  with  other  piecee,  1849 ;  The  City  of 
the  8Uent,  1850.  .  To  dramatic  literature  he  contributed  S'or- 
man  Maurice,  or  the  Man  of  the  People ;  Michael  Bonham,  or  iho 
FaU  of  the  Alamo  ;  and  a  stage  adaptation  of  TSwum  of  Athena, 
all  of  which  have  been  acted  with  success.  Hisrevolotionary 
romances  are— Tk«  Partisan,  1835;  MeBiehampe.  183ft;  Kath- 
erine  Watlm,  or  the  Rtibd  of  Dorehetter,  1651 ;  The  Scout  (ori- 
ginally The  ifinmian),  or  the  Black  Riders  of  the  Congaree,  1841 ; 
Woodcraft  (originally  named  The  Bword  and  the  Distaff),  aud 
Eutaw,  1856.  These  tales  describe  social  life  at  Charles- 
ton, and  the  action  cotcts  the  whole  revolatiouary  period, 
with  faithful  portraits  of  the  political  and  military  leadera 
of  the  time.  Of  border  tales  the  list  includes  Guy  Rivers,  a 
Taie  of  Georgia,  1834 ;  Richard  Hurdis,  1836 ;  Border  Beagles, 
1840;  Beauchampe,  1842;  Helen  Halsey,  1645;  The  Goltien 
Christttuu,  1852;  aud  Charlemont,  1656.  The  historical  ro- 
maacesare  Z^KmoMee,  1835,  by  &r  the  greatest  offais  works,, 
and  dealing  largely  with  Indian  character  and  nature ; 
F^yo,1838;  Count  Julien,  IS^ ;  The  Damsel  of  I>arim,lUrt; 
The  Lily  and  the  Totem;  Vaaconados,  1657,  which  he  wrote 
under  tiie  assumed  name  of  "  Frank  Ckwper " ;  and  Tft« 
Cassique  of  Kiawah,  1660.  Other  novels,  helongiag  to  the 
series  of  which  Martin  Faber  was  the  first,  and  treating 
principally  of  domestic  life  and  motive,  are  Oii-I  Werner, 
1636;  Gonfetmon  of  the  Blind  Heart,  1842;  The  Wigwam  and 
(Ae  CbMn,  a  collection  of  short  tales,  1845-46;  Castle  Dismal, 
1845 ;  and  Marie  de  Bemiere,  1853.  SImms's  other  writings 
comprise  a  History  of  South  Carolina,  1840;  SoHth  Carnlina  in 
the  BemAvtion,  1854 ;  A  Geography  of  South  (^rolina ;  lives  of 
Franaa  Morton,  (^t.  John  SmiOi,  The  ChcvaUer  Bayard  and 
General  Greene;  Tie  Ghost  of  Husband,  1866;  and  JTor 
Poetry  of  the  South, — an  edited  volome, — ^1867.  Simms  was 
also  a  neqnent  contributor  to  the  magazines  and  literary 
papers,  six  of  which  he  founded  and  conducted.  Ho  wrote  on 
a  great  variety  of  snl^ectL  and  ditcoBsed  with  spirit  and  bold- 
ness thft  leading  politloal,  social,  ud  literary  topics  of  th» 
day.   In  the  discnsslon  on  slavery  h«  npheld  the  views  of 
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the  pro-slsTeiy  party.  Hto  edited  tiie  seven  dramuucribed 
to  Bhakespeare,  with  notee  and  an  introdaction  to  each  play. 
In  the  eapooity  of  lecturer  and  orator,  he  was  in  ftequent 
request  on  public  occasions.  His  principal  orations  are 
Tk«  Social  Pnneiple  ike  True  Secret  of  National  Penaaneitee, 
1842 ;  Tke  True  Soureee  of  Amcriean  Indmemdenee,  1844 :  SHf- 
DeveiopmeHt,  1847 ;  Poetry  of  (Aa  iVoctteof ;  The  BattU  of  Fori 
Moultrie ;  and  The  Moral  Ckaraeier  ofBamUt. 

SIMON  MAGUS.  Id  the  extant  documents  of  the 
first  three  oeuturies  we  meet  with  Simon  Ma^uB  in  a 
threefold  aspect:  (1)  as  Samaritaa  Meanah  attempt- 
ing by  the  aid  of  Christianity  to  establish  a  new 
reUnon ;  (2)  as  founder  of  a  school  of  Gnostics  and  as 
father  of  heresy  ;  (3)  as  a  caricature  of  the  aposUe 
Paul.  The  TUbinnD  critics  (Baur.  Volkmar,  Zeller, 
Lipuus,  and  antil  the  yeu  1878  Hilgen^d  also)  have 
tried  to  show  that  the  oldest  accounts  are  those  in 
which  Simon  is  represented  in  the  last-named  aspect ; 
diey  hare  accordingly  denied  his  existence,  maintain- 
ing that  all  the  features  attributed  to  him  in  ihe  oldest 
Bouroes  are  accounted  for  by  the  life  and  perBonality 
of  Paul  In  particular  they  would  explain  Simon  s 
visit  to  Rome  by  the  apostle's  journey  thither,  and 
further  would  have  it  that  the  churcn  tradition  of 
Peter's  having  gone  to  Rome  arose  solely  out  of  the 
supposition  that  the  great  apostle  who  had  withstood 
the  Paul-Simon  everywhere  else  must  have  followed 
up  his  victo^  in  the  capital  of  the  world  also.  Accord- 
ing to  this  view,  Simon  Magus  is  an  invention  of  the 
Jewish  Christians,  a  distorted  Paul,  whom  the  idiurch 
at  buge  partly  aooepted  as  historical  and  partly  oath- 
oUcized,  adding  fresh  touches  to  the  picture  of  Simon, 
making  him  the  father  of  all  the  herenes,  the  head  of 
all  the  VM(^,  a  pseudo-Messiah,  and  so  forth,  but  at 
last  destroying  the  whole  pmnt  of  the  story  by  adding 
diat  Peter  ana  Paul  had  Jmntly  OTeroome  the  magian 
in  Rome. 

Were  this  view  of  the  Tubingen  critics  established, 
their  whole  conception  of  apostolic  and  post-apostolic 
times  would  also  be  proved  ;  it  would  have  been  made 
out  (1)  that  legends  of  an  anti-Pauline  tendency  form 
the  basis  of  the  tradition  of  the;  church ;  (2)  that  the 
Acts  of  the  Apostles  is  a  compromise  and  rests  upon 
Jewish-Christian  myths  in  part  no  longer  understood ; 

(3)  that  the  ecclesiastical  tradition  about  Peter's  jour- 
nffi^ings  had  its  origin  merely  in  those  of  Paul ;  and 

(4)  there  would  be  estaUishM  an  indbputable  exam- 
ple of  the  production  of  biassed  and  fabricated  history 
wiUiin  primitive  Christianity  so  remarkable  that  upon 
the  ground  of  it  ^one  we  should  he  justified  in  dimply 
regarding  the  greater  part  of  the  historical  statements 
ofthe  first  two  Christian  centuries  an  deliberate  inven- 
tions. 

But  on  no  other  point  are  the  proofs  of  the  Tti- 
biuKen  school  weaker  than  in  this.  Only  by  inverting 
the  pistorioal  order  of  the  original  documents,  by  dint 
of  violent  assertion,  and  by  declaring  with  reference  to 
the  most  important  arguments  that  they  existed  in 
vritingB  whieh  now  are  lost,  has  it  been  possible  for 
them  to  ^ve  even  the  appearance  of  stability  to  their 
Itroothetioal  structure.  The  three  assertions  of  the 
Tubingen  critics — (1)  that  the  written  sonroes  of  tjie 
pseudo-Clementine  Hnmilies  and  Recognitums  go  back 
to  t^e  1st  century,  (2)  that  already  in  these  Paul  has 
become  distorted  into  Simon  Magus  and  Peter  is 
represented  as  having  combated  the  Simon-Paul  in 
Rome,  and  (3)  that  the  Acts  of  the  Apostles,  Justin, 
and  other  onuroh  fathers  in  their  statements  about 
Simon  and  about  Peter's  stay  in  Rome  depend  upon 
these  Jewish-Christian  writings — can  none  of  them  be 
proved.  On  the  other  hand, — apart  from  the  Acta 
of  the  Apostles, — the  existence  of  a  Samaritan  magus, 
Simouj  in  apostolic  times,  as  well  as  of  a  sect  or 
Simmiians  in  the  2d  oenturv  (in  Samaria,  and  else- 
where in  the  Roman  empire),  is  quite  oondosively  at- 
tested tliTough  Justin  Martyr,  and  also  through  Cel- 
suB,  Clement,  Hippolytus,  and  Origen.^    Even  the 

1  The  tntlmonr  of  Justin  derives  In  fueat  Importance  from 
the  ftot  that  he  was  hlnuelf  a  Samaritan;  tia  saya  exprenly 


Tttlungen  critics  themselves  oould  not  deny  the  eut- 
enoe  of  a  sect  of  Simonians ;  they  have  therefim  beoi 
Digged  to  advMioe  the  desperate  theory  that  tlw  sect 
arose  solely  on  the  basis  of  the  Jewish-Chrisdu  lo- 
manoe  of  Simon. 

The  oldest  account  of  Simon  Magus  ocean  in  tbe 
Acts  of  the  AjKMtles.  When  Phifip  the  evuig^ 
came  to  Samana  about  37  a.d.  he  found  a  great  i^- 
ions  movement  going  on.  One  named  cSmon  had 
given  himself  out  for  some  great  person,  and  by  din 
of  his  extraordinaiy  works  had  stirred  up  and  nioed 
over  the  whole  population,  who  took  him  for  we  a- 
dted  muiifestation  of  the  IHTine  Power  itself  PUKb 
converted  the  migority  of  Simon's  adherents;  no 
Simon  himself,  amazed  at  the  deeds  wron^ht  bf 
Philip,  received  baptism  and  joined  the  evangebst'a so- 
ciety. Peter  and  John  then  came  to  Samaria  to  impwt 
to  the  baptized  the  Holy  Ghost  by  the  laying  on  of 
hands  j  and  Simon  offered  the  apostles  money  to  ioTeet 
him  with  a  like  power  of  conferring  the  gift.  But 
Peter  sternly  rebuked  him,  exhorting  htm  to  repeu 
and  beseech  God  that  the  evil  thought  of  his  knrt 
might  be  forgiven  him.  Simon  thereupon  begged  the 
apostles  to  pra^  on  his  behalf  We  nave  no  meui 
or  checking  this  aocount,  since  we  possess  no  other 
independent  souroe.  The  author  of  the  Acts  mas 
to  have  known  nothing  of  Simon  Magus  from  oUur 
quarters,  else  he  woula  hardly  haTa  dosed  the  sun* 
tire  as  we  have  it  Simon  is  not  yet  viewed  as  hostile 
to  Christianity.  There  is  no  ;uslafioataon  for  doubt  m 
regards  the  main  points  of  this  aooount.  That  in  the 
fi>urth  decade  of  the  1st  century  a  pseudo-Heeuhi 
named  Simon,  appeared  in  Samaria  *  that  he  gunedi 
considerable  following)  that  he  tried  to  effect  a  uiuob 
with  the  Christian  missionaries,  who,  however,  smh 
perceived  his  real  character  and  shook  him  off,--4heee 
facts  must  be  treated  as  historical."  They  are  voncbed 
for  by  Justin,  whose  statement  ia  not  oorrowed  from 
the  Acts.'  Justin,  it  is  true,  makes  no  direct  stit«- 
ment  about  any  relations  whatever  between  8tmoD 
and  Christianity,  but  represents  him  as  one  who  p.n 
himself  out  for  God  and  as  the  founder  of  an  entirely 
new  religion ;  but,  since  on  the  other  hand  he  gnopi 
him  with  Menander  and  Manaon,  and  thinks  of  hw 
as  the  devil-sent  father  of  hereUcs,  it  is  plain  that  he 
knew  quite  5rell  of  some  reUtion  bMween  Simon  taA 
the  Christians. 

The  conception  of  Simon  as  the  &ther  of  hmij 
within  the  church  is  in  no  way  su^igested  in  the  Ads; 
nor  has  Justin  in  the  writing  which  we  possess  prea 
any  hint  of  a  reason  why  Smion  should  be  viewed  is 
such  a  light.    But  the  testimony  of  the  Acts  (viiL  13) 

{ApoL,  U.  IS;  see  also  Mat.,  120),  r»v  <#>m  iwtfitm 

wftMWi  ZijMM-MwaO  SiSdyii^Tot  K^rt^pov^vm.  In  ApoL,  I.  S  bc 
makes  direct  reference  to  Simtra  (see  also     56),  and  remsrti. 

vpwroi-  t(6i'  XifiHiw  ^•Aoyovrm,  Xt'vwra  ■«!  vpoo-cvKovvt.  CetaBI 
(Quoted  In  Or^.,  C.  Qi$.,r.«2)  alludes  to  a  sect  of  Simonians,  ■» 
says  tber  tfere  also  called  Helenlans:  IreiueuB  iAd».  Hkt., 
1.  28}  Is  acquainted  with  the  ritual  and  writings  ot  thli  «ecl: 
Hippolytus  iPkUoeoph.,  vi.  7-W)  rlvee  extracts  from  a  SiDKmlm 
book  'Air6^^it  My^Xif.  Particulariv  Interesting  Is  the  taOmaaj 
of  Origen  (a  OeU.,  l.!>7;  vl.  U):  "Also  Simon  Hagu^the  Sft- 
maritan,  wished  to  gain  discltries  bj  his  magical  arte,  uli  iapcr- 
slUons  were  virtually  without  result  at  the  time,  while  st  pw- 
ent.  In  mj  belief,  the  number  of  his  adherents  throaghouttbe 
world  does  not  amount  to  thirty.  And  perhaps  Ibia  estlmste  u 
too  high.  At  most  there  are  only  a  few  in  Palestine,  while  hi  tlw 
other  parts  of  the  world  where  be  desired  to  nuke  his  nsme  lllnf- 
trions  it  is  quite  unknown.  Where  it  is  known,  the  tun  it  a>- 
tlrelj  dne  to  the  AcU  of  the  Apostles.  Chrlstiaos  alone  still  ipeu 
<^hun.**  Some  would  bin  find  a  testimony  in  JoeephnsslK):b<it 
the  Jewish  oon)urer  Simon,  of  Cypnia,  mentioned  In  Ji*'.,  ix. ' 
has  nothing  whatever  to  do  with  the  Samaritan.  Renin  woold 
recognise  Simon  Hsgus  in  the  seoond  beast  of  Bev.  xilL ;  hot  tbii 
hypnhesis  Is  utterly  baseless. 

*  The  same  historical  certainty  cannot  be  idalned  for  the 
meeting  of  E^ter  and  Simon,  because  in  the  Acts  (Ch.  L-xv.l  PMt 
isthrouRhout  pushed  to  the  front,  aitd  because  the  HOti*esi- 
sigoed  for  his  Journey  to  Samaria  Is  open  to  some  soiideion. 
Still,  the  tKX  that  even  in  the  JewMi-Cbristlan  Acta  of  the  AM» 
ties  Peter  and  Simon  have  personal  dealings  aflbrds  prenuvB** 
evidence  that  they  did  meet. 

>  Unfortunately,  Justin's  S,  ,  

which  he  dealt  at  ^renter  lenst  h  with  Slmoo,  Is  no  tonaer  extaat  ; 


>  Unfortunately,  Justin's  S^pUagtiM  against  the  heretics,  la 
at  ^renter  length  with  Slmoo,  Is  no  tonaer  extaat  ; 
we  are  therefiire  limited  to  the  meagre  references  In  nti  AfriUm 
and  DftiAvac  and  the  statements  of  later  writers  who  had  rw 
the  Sgnkigma. 
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(hat  SimoD  reoeiTed  baptism,  and  for  a  while  joiDed  : 
himself  to  the  Christians,  eoables  us  at  least  in  some  . 
d^iee  to  anderatand  how  he  afterwards  got  the  repu- 
Ubon  alluded  to.    We  shall  see  preseDtl^,  moreoTer,  | 
tbat  Simon  must  have  introdooed  oertaut  Chiistiao 
elemwtB into  his  teaching.' 

Jtutin  has  a  good  deu  more  aboat  Simon  that  is 
Dot  to  be  found  in  Aots :  (1)  he  gives  his  birthplace  as 
Gittha  in  Sunaria;  (2)  he  states  that  Simon  oame  to 
Btnne  in  the  reign  of  Olaodius,  and  there  by  his  mag- 
iol  arts  gained  some  foUowen  and  was  taken  for  asod, 
and  that  a  statue  was  erected  to  him  on  the  ^ber 
Und  with  the  inscription  SIHONI  DEO  sanoto  ;  and 
(3)  be  states  that  the  adherents  of  Simon  passed  off  a 
wpouut  named  Helena,  whom  he  brought  to  Borne 
with  him,  and  who  had  previously  been  a  prostitute 
in  Tyre,'  as  the  "first  idea"  (wp^iT?  imoia)  of  Simon. 

As  regards  the  first  of  these  statements  we  may 
point  to  a  Samaritan  village  "G!t"  (Kaijet-G-it)  not 

3 niteSmiles  south-south  west  from  the  town  of  Samaria.* 
ttttin's  aooount  in  this  particular  seems  trustworthy. 
Ob  the  other  hand,  the  allegation  that  a  statue  was 
ereeted  to  Simon  in  Rome  is  not  authentic,*  and  con- 
asqpuntly  most  critioa  have  regarded  the  narrative  of 
Simon's  journey  to  Rome  aelegendair.   Some  sap- 
pose  that  Justin  was  led  only  through  the  words  of  the 
iDseriptdon  which  he  has  wrongly  referred  to  Simon  to 
believe  that  Simon  himself  was  in  Rome ;  others  (the 
Tfllmigen  criticsl  think,  on  the  oontrary^  that  Justin 
bad  been  already  aoquainted  with  the  Jewish-Christian 
Acts  of  the  Apostles,  and  had  thence  learned  that 
Simon  (Paul)  had  gone  to  Rome  and  that  the  inscrip- 
don,  therefore,  only  confirmed  him  in  the  belief  of 
Simon's  presence  there.    But  in  either  case  the  dis- 
dnct  assertion  of  Justin  that  Simon  went  to  Rome  in 
the  time  of  Claudius  remains  unexplained ;  for  the 
hypotbens  Uwt  Justin  added  the  arrival  of  Simon 
uuer  Claudius  because  he  already  knew  and  credited 
the  legend  of  Peter's  having  lived  twenty-five  years  in 
Rome  dewrres  no  refutation.   Cwsequently  we  may 
assome— seeing  there  is  absolutely  no  trace  of  an;^  in- 
fluence of  the  Jewish-Christian  legend  upon  Justin — 
tbat  in  the  Roman  community,  in  the  time  of  that 
author,  a  tradition  was  current  that  Simon  Magus  vis- 
ited Rome  in  the  reign  of  Claudius.    We  are  no  longer 
in  a  position  to  test  the  trustworthiness  of  this  tradi- 
ti<m ;  but,  seeing  there  is  no  indication  of  any  tendency 
out  of  which  it  oould  have  arisen,  we  have  no  ground 
for  declaring  it  incredible.    The  fact  attested  by  Jus- 
tin, Celsua,  and  Ori^en,  that  there  were  Simonians 
abo  beyond  the  limits  of  Samaria  (i»  UXoic  ftruiv), 
&von  the  view  that  Simon  had  travelled.   With  ref- 
aeoce,  lastly,  to  the  statement  about  Helena,  we  have 
to  observe  that  here  JusUn  has  reported  a  doctrine  not 
of  Simon  but  of  the  Simonians.   Simon,  we  are  to 
nodetBtaod,  came  to  Rome  with  a  woman  named 
Helena,  and  his  adherents  afterwards  took  her  for  the 
ason  mentioned.   Justin  gave  fuller  aooounts  of  Helena 
and  the  doctrines  of  the  Simonians  in  his  Syntagma; 
and  we  know  their  substance  from  He^e8ip|}U8,  Ire- 
lueas,  Tertullian,  pseudo-TertuUian,  Epiphanius,  and 
I^ulastrins.    Simon,  it  would  appear,  declared  him- 
self to  be  "  the  highest  power" — the  Supreme  God 
Himself ;  he  taught  that  among  the  Jews  he  mani- 
ftsted  hunself  as  tJie  Skhi,  in  Samaria  as  the  Father, 

>  JtMtln  lepeatodl;  and  emfdiatleBlly  aua  tbat  Simon  pre- 
teoded  to  be  a  god,  uid  was  ngarded  of  bu  adberentii  ai  Ihe 
SoDfemeGod;  lee  Dial.,  120. 

■  This  doea  not  oome  dlraotlj  ftais  tbe  extant  mantucript  of 
Jnatin's  Apebgj/,  Ifat  horn  Knaebloa'a  qnotatfama  (Euseb.,  H.  K, 
illS). 

■  See  lipsliu,  OKCm  der  rdm.  Petnittoae,  p.  34. 

'  A  b«ppv  Kcclaeotof  tbe  nreitkliidnaa  put  OB  Inaposltion  to 
eoneet  Jtuos's  Btatement.  In  1574  a  atoae  wolcb  bad  once  served 
■a  tbe  bue  of  a  atUue  was  dug  out  upon  the  Tiber  Idand,  It 
bore  tbe  following  InacrlpClon :  ssmoki  banco  dko  .  fidio  sacbtm 
iMeOrelli,  Jrht.,  to).  1. p.  83?  n.,  i860).  "Bemo  Sancus"le  a  Sa- 
bine cod  (Ovfd,  AuL,  tL  213  M. ;  Lectantlua,  IruL  Din.,  1.  c.  Ifi). 
Tbe  Inacrlptlon  ta&vlng  been  found  in  the  yerj  place  where,  ac- 
"■■w^  to  Jnsdn,  Simon's  alatne  must  have  atoM,  most  acbolara 
■BBpoaa,  ■Dd  rightly,  that  Jnatia  by  mlatak*  oonAninded  "  Serao 
with  -^sioKni  Sanetiu." 


and  among  other  nations  as  the  Holy  Spirit  Helena^ 
whom  he  had  purchased  in  a  brothel  at  he  gave 
out  to  be  his  TpcSni  Ivwia,  the  mother  of  all,  by  whon\ 
he  had  called  the  angels  and  archangels  into  being. 
She  had  proceeded  from  him,  had  been  initiated  intci 
his  purposes,  had  voluntarily  come  down  from  heaven 
and  become  the  mother  of  tne  angels  and  powers  who 
created  this  world ;  but  after  the  completion  of  her 
work  she  had  been  hud  under  bonds  by  her  own 
i^dren,  the  world-oreating  angels,  who  defiured  to  be 
iDdei>enaent,  and  who  knew  not  the  first  father  Simon : 
they  imprisoned  her  in  a  human  body,  and  sul^ected 
her  to  every  affront ;  she  had  to  migrate  out  of  one 
body  into  another ;  she  became,  e.g. ,  that  Helen  on 
whose  account  the  Trojan  War  was  waged ;  finally  sh^ 
found  herself  in  a  brothel,  out  of  which  Simon  at 
lenfrth  rescued  her,  thereby  fiilfilling  the  parable  of 
the  lost  sheep.  The  supreme  god — Simon — had  coma 
down  in  order  to  redeem  his  Ipwa,  and  to  brin^- 
salvation  to  all  men  through  the  knowledge  of  himself. 
He  decided  upon  this  descent  on  seeing  that  the  angels^ 
fVom  their  desire  for  supremacy,  were  in  conflict  with 
each  ot^er  wd  were  misgoverning  Uie  worids.  He  as- 
sumed every  form  necessary  for  the  restoration  of  lost 
harmony :  to  men  he  appeared  as  man,  without  being 
retdly  a  man,  and  in  appearance  he  suffered  in  Jndsea. 
Henceforth  it  was  a  duty  to  believe  in  Simon  and 
Helena,  but  to  disbelieve  the  prophets,  who  were  in- 
spired by  the  world-creating  angeb,  and  not  by  Simon. 
Relievers  in  Simon  are  at  liberty  to  do  what  they  will, 
for  by  the  grace  of  Simon  should  men  be  blessed — 
but  not  on  account  of  good  works.  Shotild  a  Simon- 
ian  do  anything  wickea  he  is  nevertheless  undeserving 
of  punishment,  for  he  is  not  wicked  by  nature  but 
only  of  his  free-will;  the  law  proceeded  from  the 
world-creating  an^ls,  who  thought  thereby  to  enslave 
their  subjects ;  Simon,  however,  will  bring  the  world 
to  nought  along  with  the  dominion  of  those  angels,  an4 
save  all  who  beueve  on  him.  To  this  it  is  added  that 
the  Simonians  live  dissolutely,  vie  with  each  othOT  in 
the  practice  of  magic,  make  use  of  exorcisms,  charms, 
mystic  formulas,  etc. ,  and  further  that  they  worship 
images  of  Simon  (as  Zeus)  and  of  Helena  (as  Athene), 
under  the  names  of  "The  Lord"  and  "The  Lady." 

We  ma^  regard  this  account,  which,  according  to 
IrensBUB,  is  partly  based  upon  direct  statements  oi  the 
Simonians  themselves,  as  essentially  derived  from  the 
Syntagma  of  Justin.'  That  we  have  here  before  us, 
not  the  genuine  teaching  of  Simonj  but  the  gnosis  of 
the  Simonians  is  veiv  evident ;  this  gnosis,  however, 
is  just  as  much  bouna  up  with  the  person  oi.Simon  ss 
is  the  Christian  gnosis  with  the  person  of  Jesus  Christ 
Simon  is  the  manifested  Deity  Himself ;  but— and 
hcffffln  lies  the  Christian,  or  more  properly  the  anti- 
Christian  element— Simon  is  at  the  same  tame  Tewe  ' 
sented  as  Christ,  i.e.^  is  identified  with  Christ.  The. 
fusing  together  of  Simon  and  Christ,  a  syncretistic- 
gnostic  conce^Uon  of  the  worid  and  its  creation,  ain^ 
an  ethical  antinomianism  are  the  distinctive  features, 
of  this  new  universal  religion.  That  we  have  here  an 
attempt  to  found  a  new  religion,  and  that  a  world- 
reVgion,  upon  the  principle  of  embodying  all  impoi'-_ 
tant  articles  of  the  older  ones,  appears  also  from  the" 
fact  that  Simon  is  identified  not  only  with  Christ  but 
^iso  with  Zeus,  and  that  Glreek  legends  and  mytholo-, 
^es  are  utilized  for  the  system.  We  have,  therefore, 
m  Simonianism  a  rival  system  to  Christianitf ,  in  whion 
the  same  advantages  are  offered,  and  in  which  aocord- 
ingly  Christian  elements  are  embodied,  even  Christ 

*  This  work  must  also  have  bad  eomethlng  to  nv  about  tbe 
relatione  of  Simon  to  other  Samaritan  paeudo-HesnabB,  vis.,  to' 
DofliUieuA,  Cleobulns,  and  Uenander  {see  Hegeslppufl,  quoted  by 
EuaebluB,  H.E.,  iv.  22) ;  but  tbe  nature  of  its  atatemeuts  can  no 
longer  be  wittk  certain^  ascertain  ed.  We  are  In  tbe  dark  eape- 
clauy  as  to  the  relation  between  Simon  and  Doeltbeus.  But  tbe 
mere  Act  tbat  in  Samaria,  In  Ibe  time  of  tbe  apoatles,  ao  many 
Heeslaba  purporting  to  be  founders  of  retlgions  should  hare  ap> 
peared  on  the  scene  la  extremely  interesting.  It  la  a  very  note- 
worthydrcunutancealaotbat  Justin,  Hegeslppue, and  Irennua 
knew  nothing  about  Pater  having  met  Slmort  In  Rome,  and  hav-; 
Ing  withstood  him  there. 
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Himself  being  identified  with  the  Supreme  Ckid 
(SimoQ).  The  attempt  to  establUh  such  a  Byatem  in 
that  tame  of  religiooB  oyncretism  hu  nothiiiK  intsadiUe 
about  it;  and  in  ^ev  of  the  religious  oondifions  Uien 
prevailing  in  the  locality  it  can  easily  be  understood 
that  it  proceeded  from  a  Samaritan.  The  basis  of  it 
was  laid  by  Simon  himself,  who  claimed  to  be  a  ^od 
and  yet  derived  something  &om  the  Christian  mission- 
aries, but  the  development  was  due  to  his  followers  in 
the  2d  century,  who  may  have  borne  to  the  original 
Simonians  exactly  the  same  relation  as  did  the  Valen- 
tlnians  to  the  first  Christians.  From  the  circles  of 
these  later  Simonians^  who  worshipped  Simon  especi- 
ally nnder  the  mysterious  name  or  The  Standing,"' 
aoook  was  issuedbearing  the  title  'H  airo^ott  4  f^eydTui, 
from  whieh  Hippolytus  has  given  us  exttacts  in  the 
I^lo8(mhumena.  From  these  it  appears — as  indeed 
might  have  been  expected  from  the  statements  of  Ire- 
naeas  (Justin) — thattiie  later  Simonianism  oomlnned 
the  worship  of  Simon  with  a  oompUcated  G-nostic  sys- 
tem, for  which  it  utilized  the  Greek  mythology,  as 
well  as  isolated  sayings  of  the  Old  Testament,  oi  the 
Ghwpeis,  and  of  the  apostolic  epistles.  In  point  of 
form,  design,  mediam,  and  relationshin  to  Christianity^, 
Simonianism  bears  a  striking  resemblance  to  Man!- 
chteism,  which  sprang  up  two  centuries  later;  but 
Mani  did  not  so  bluoUy  as  Simon  lay  claim  to  be  a 
god,  and  the  Manichseuis  never  had  the  hardihood  to 
proceed  to  absolute  identification  of  Mani  with  Christ; 
as  regards  their  tenets,  however,  and  viewed  as  at- 
tem|)U  to  found  a  universal  religion,  Simoniaaism  uid 
Maniohseism  are  widely  different. 

We  can  understand,  then,  how  it  was  that  the 
Christians  in  the  1st  and  2d  oentuties  regarded  Simon 
as  the  emissary  of  devils  and  the  father  of  all  heresy ; 
fuid  we  can  also  understand  why — apart  from  Sama- 
ria—this efi'ort  to  establish  a  new  rehgion  bore  litUe 
frait  It  rests  upon  falsifications  and  a  wild  jumbling 
of  religions,  while  it  is  lacking  in  religious  elements  of 
its  own. 

Until  about  the  year  220  ecclesiastical  tradition  knows 
Simon  only  as  a  devil-inspired  founder  of  a  religion,  and  as 
fcUber  of  heresy ;  it  sees  in  him  a  caricature  of  Christ,  not 
of  the  apostle  Paul,  and  It  knows  nothing  abont  Peter  hav- 
ing again  confated  him  after  what  is  narrated  in  Acts  viii. 
It  knows  indeed  that  Simon  came  to  Borne  in  the  time  of 
Claudius,  but  previous  to  the  3d  century  no  ecclesiastioil 
writer  mentions  bis  having  met  with  Peter  there,  although 
all  state  that  Peter  went  to  the  capital.  The  first  ecclesias- 
tical author  to  combine  tlie  tint  traditions  was  Hlppolytua 
[PhilM.,  vi.  20).  Having  referred  to  the  events  narrated  in 
Acta  viii.,  ho  proceeds:  "Simon  even  went  to  Borne,  and 
there  met  with  the  apoetles.  As  he  led  many  astray  through 
hts  sorceries,  Peter  ^eqnent^  withstood  him.  He  came  at 
last  .  .  and  taught  slttmg  nnder  a  plane  tree.  When 
after  lengthened  reasoning  Simon  was  on  the  pointof  being 
worsted,  he  declared  that  if  he  were  to  be  buried  alive  he 
would  on  the  third  day  rise  again.  He  actually  caused  a 
grave  to  be  dng  for  him  by  bis  discipies,  and  gave  orders 
that  he  should  be  buried.  The  disciples  did  as  they  were 
bid ;  be  remains  in  the  grave,  however,  unto  this  day.  for 
he  was  not  Christ."  This  legend  is  found  only  in  Hippo- 
lytus;  it  evidently  corresponds  with  the  idea  that  Simon 
was  a  bise  Cairist,  bnt  has  no  relation  whatever  with  the 
notion  that  he  was  Paul.  Hippolytus,  moreover,  does  not 
say  that  in  Borne  Simon  met  with  Peter  only,  but  with  the 
apostles,  i.e.,  with  Paul  and  Peter.  The  origin  of  the  legend  ' 
is  ve^  intelligible  trom  what  we  know  of  the  historical 
premises.  Given  that  Simon  alleged  himself  to  be  CSirist, 
that  in  Samaria  he  met  with  Peter,  that  he  as  well  as  Peter 
afterwards  travelled  to  Bome,  then  we  can  very  easily  ex- 
plain the  origin  of  a  legend  which  brings  Peter  once  more 
into  personal  contact  with  Simon  in  Bome,  and  alleges 
that  Kmon  became  the  viotim  of  his  netkrions  mimicry  of 
Christ. 

At  the  same  time  the  expression  ripdf  Z/^tupa  iroXXi  Tilrp«( 
if  Pw/ii)  dvaKariarn  makes  it  Seem  a  probable  thing  to  many 
that  Hippolytns  already  knew  of  that  legend  abont  Simon 
in  which  the  Tubingen  oritios  think  they  have  found  the 
key  to  all  traditions  about  him.   lu  the  pseudo-Clemeutine 

1  Clem..  Strom.,  It  11, 63 ;  HIppol.,  nUauph,.  vl.  7  tq.:  i  Jmic, 
■  A  hiatus  occura  in  the  text  hen. 


Beeognitimt  and  B<milie$,  or  rather  in  their  docDmentaiy 
sources,  Simon  plays  a  very  important  part.  He  appeaaH 
the  representative  of  all  possible  heresiee,  and  as  the  srat 
antagonist  of  Peter,  who  followed  him  up  tbron^oat 
Samaria  and  the  east  coast  of  the  Uediterranean,  ■l^g^^[i^g 
him  in  great  dlspotations,  and  always  coming  off  the  viete. 
Some  of  the  features  attributed  in  tiiese  legUHli  to  ffiaoa 
are  indisputably  borrowed  from  the  apostle  Paul,  othen 
from  Marcion,  others  from  Valentinus  and  Basilidea.  Theie 
legends  therefore  arose  in  strict  Jewish-Christian  snti- 
Psaline  circles ;  we  find  them,  however,  In  the  Baetgmim 
and  Smi^M  already  subjected  to  catholic  revidra.  TUi 
revision  cannot  have  taken  place  before  theflrsthalf  of  the 
3d  century,  and  probably  is  of  much  later  date.  Th«  af» 
of  the  documentary  sources  cannot  be  exactly  detenniited; 
they  may  he  very  old;  but  what  is  of  most  importaom  ii 
(1)  that  their  influence  upon  ohnreh  tiaditiim  cannot  be 
traced  before  the  3d  century,  and  (2)  that  in  those  Jewish- 
CSiristian  sources,  as  welt  as  in  the  Homilia  and  Beeofpiitiau 
themselves,  only  disputations  between  Peter  and  Binm  in 
Samaria  ai^  adjacuit  conntries  are  narrated,  notiiing  vhtt- 
ever  being  ssid  of  any  eontroversies  between  Simoa  sad 
Peter  in  Bome.  Even  if,  therefore,  the  Simon  of  Oie 
Jewiah-ChriBtians  bears  unmistakable  traces  of  Paol,  it  ii 
also  troe  on  the  other  hand  that  these  Jewisb-CSms&iu 
knew  nothing  of  a  Journey  of  Simon  to  Bome.  Hence  til 
the  combinations  of  the  Tubingen  critics  as  to  the  origin 
of  the  "  Peter  tradition,"  uid  as  to  the  origin  of  the  state- 
ment that  Simon  came  to  Bome,  completely  fall  to  tiK 
ground.  Hippolytns  was  the  first  to  combine  "  Petet  in 
Bome"  and  ''Simon  in  Bome,"  without  knowing anytliiig 
whatever  of  a  Simon-Paul  legend.  Kot  until  after  hisda^. 
after  the  Jewish-Christian  legends  had  become  naturalind 
in  the  catholic  church  through  the  medium  of  the  Btafu- 
titnu  and  Homilies,  did  these  legends  become  current  within 
the  church,  and  only  there.  It  now  began  to  be  told  thit 
Paul  and  Peter*  had  gone  to  Bome  to  withstand  Simon. 
Simon  was  now  represented  partly  in  aooovtUuice  with  those 
Jewish-CSiristian  legends,  the  tendency  of  which  wm  not 
understood.  Much,  however,  that  was  new  was  added,8aeh 
as  that  Simon  appeared  before  the  emperor,  that  be  misen.  | 
bly  perished  in  attempting  to  fly,  and  so  on.  From  the  3d  i 
(or  rather  4th)  century  the  Simon  of  church  tradition  be-  | 
comes  invested  with  some  features  of  Paul  in  a  diitortHl  ' 
form.  The  SecogniHont,  as  translated  by  Bufinus,  were  ex-  , 
tensively  read  in  the  East,  and,  along  with  the  Acts  of  the 
Apostlee,  kept  fr^h  the  memory  of  the  great  magi&n  ind 
his  Helena  in  the  Middle  Ages.  Simon  also  came  to  fijcnre 
in  popular  literature.  "Doctor  Fanstos"  has  preserved 
several  traits  of  the  ancient  magian.  Neither  are  Pauline 
characteristics  wanting  in  the  legendary  Fanstos;  thej  ire 
traceable  even  in  the  Faual  of  Qoethe,  the  "  homunculu" 
of  the  Simon  Faust  being  oiifrinally  a  travesty  of  the  "  nev 
man  "  who  according  to  I^nl  is  created  throu»cb  the  Go^ 
It  was  not  only  as  the  great  magian,  howev»,  that  Sudod 
remained  known  to  the  Middle  Ages,  but  also  as  the  first 
who  attempted  to  purchase  spiritual  gifts  with  money,  u 
association  made  permanent  in  the  word  "  simony." 

Scwrcn.— Acts  viii.  5-24;  Justin,  Apol.,  1.26-56. 11.  14,  and  iliaE.  e. 
Tiyph.,  120  ;  Hegeslppus,  ap.  Euseb.,  H.  E.,  Iv.  23 ;  Celsus,  sp.  OHk. 
a  veil.,  V.  62 ;  Irenttus,  Adv.  Har.,  1. 23,  el  at. ;  Tertullfan,  De  IdoA, 
9,  Apolog.,  18,  De  PrastcripL,  10-33.  De  Anima.U'^l.  De  AffO,  12: 
Clement  Alex.,  Slnm.,  If  11.  52,  vll.  17, 107  ;  Hlppolftua,  Sipilagma 
(Paeudo-Teitufl.,  Philastr.,20,Eplph.,  H«r.,  2i),  iWIos.,  vi  7-9 : 
Orlgen,  a  aiB,,  1. 57,  vi.  11,  and  vv.  ll. ;  Eusebius.  H.  jL.iLl. U 

3.,-  Amobfus,  Adv.  Genie*,  11. 12;  Pseudo-Cjrprlan,  De  RebapL,  t& 
;  Pseudo-Ignatius,  Ad.  TmU.,  11 ;  Hamil.  Ptatdo-Ctematbt,  vt. 
11.;  RecognU.  Paeudo-CUm.,  w.  ll.:  Cyril,  Oatech.,  vi.  U;  Jen»u. 
De  Vir.  IB.,  1.  Cbm.  in  MaOli.,  c.  24 ;  OonkH.  Apoit.,  vi.  809 ;  Ambroee, 
Hexaen.,  Iv.  8 ;  Sulpielus-Severas,  Hitt..  li.  41 ;  Theodoret,  B.  T, 
1.  1 ;  Acta  Petri  et  PavXi,  49 ;  Acta  Pieudo-MarctHi,  Paemdo-IM. 
Pteudo-Abdia,etc. 

SottreeM  Jar  Samaritan  Pafudo- Meatus  contemporary  vith  9IMM-— 
(1)  For  Doeltbeua :  H^eslppus,  ap.  Euseb..  if.  £.  Iv.  22 ;  Hlppo- 
lytus,  %nM0ma  (Pneudo-Tertull.,  Phllast.,!,  and  Epiph..  art.. 
IS) ;  Reoagntt.  pBeudo-Ctementit,  i.  54.  Ii.  8-11 ;  Orlgen,  a  £*&.,  157, 
vl.  11,  De  Prhtcip.,  Iv.  17,  Qmm.  in  MaOh.,  ser.  S2.  Bom.  29  in  I»e.. 
in  Joh.,  xiii.  27 ;  GmutU.  Apott.,  vl.  8 :  Euseblus,  la  Imc,  see  HnL 
Vei.  Seri^  Nova  OMed.,  1. 1,  p.  155 ;  Optu  imperJecL  in  MatliL,  hom. 
48 ;  Macarlus  Uagnus,  ApocrU.,  111.  43,  Iv.  15, 21.  (2)  For  Menander : 
Justin,  Apd.  1.  20,  66;  Hegeslppus,  ap.  Euseb.,  B.  ^  iv.  2i; 
Irenieus,  Adv.  Hkt.,  1.  23,  111.  4 ;  Tertullian.  De  Anima,  30,  sa  > 
Remrr-.b;  HippolytUs.Strntaffina,  etc.  (3)  For Cleobulus  (aeobtm}: 
Hegesippus,  ap.  Eiiseb.,  H.  K,  Iv.  22;  OmMii.  ApotL.  vl.  8,U; 
PBeudo-ChD-sostom,  Horn,  48  in  Xaith.,  opp.  vl.  p.  cxclx ;  Pseudo- 
Ignat.,  ^.od  3Vafl.,Ii. ;  EplphanluB,  flier.  61, 6 ;  Theodoret. H. 
1.  i.  prier.,  1. 11.  pnef. ;  Ep.  Apocr.  Paidi  ad  Cor.,  etc. 

LAmifure.— Baur,  "Die  Chrlstu&parttael  In  Korintb,"  la  the 
Tiibinger  Zetieckrift,  1831,  part  4,  p.  Il6  to. ;  Banr.  AtiOw,  lit  ed. 
(1845).p.  SSsg.,  218«j.,  2d  ed.,  p.  S5W.;  Baur. /7(u  ChriMeMM 
der  dret  ertttn  Jatrrhundirle,  2d  ed.,p.  fi5  to.;  Stmaon,  "I^ebeD  uod 
Lehre  des  Simons  des  Uagiers."  in  the  ziUit^hria  f.  HiM.  neat., 
l»t.  part  3:  Schlurlck,  De  Slmoniit  M./ati$mmanU,  Uei8sen.l8M; 
Hilgniftld,  Die  Ciemen/mbeften  JZmwaUtoani  md  OmMm,  1U8, 

*  See  Ada  PukH  el  PetrL 
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aSTi;.;  ZeUer,  ApoMgetcAidUe,  1%4,p.  158  19.;  Ublbom.  Die 
immn  und  BeMtptOunai  da  Clanatt  Somanm,  ISH,  p.  80  »g„  281 
■..■Qrimm,  Die  SamaHtaiur,  1854,  p.  151  10.;  Volkmar,  "Ueber 
ita  BimoD  Huua  der  ApoBtelgescolchte,  In  tbe  TBbaig.  Titeol. 
AM..  1^  p.zri  mj.;  Noack,^' Simon  der  Ifuler,"  Id  Payelte. 
1II(I,iil25'm.:  p.  K.,  "  tleber  du  Denkmal  desHOgteraSiraoURi 
taarinttKintlorUA-PolU.  maa;v<A.  xlvU.,  mi.  p.  53(>  »q.; 
Gbuel.  in  the  (Mr.  VierteOakrtchr.f.  JTotiW.  Theol.,  -vol.  vl.  ISST.p. 
fibig:,-  tee «Iao  Us  fireAatAM.ScArVte".  Vienna.  1872, toL  i.  p.  76 
n.;  Rotto,  Let  Afidtret  and  L'AnUdirUt:  Hllgenfeld,  "Der 
ilitlerSiiDon,''  In  tbe  Zettadtr.f.  vUt.  TtaW..  1868,  p.  357  aq..  1874, 
f.mmi^  lat,  JP.32W.,  1881, p.  16;  Huelsen,  SimimU  Ma^  vOa 
dMAtname,  Berllii.  1868 ;  LipeTus,  DU  Q:tdlen  der  rOmitehai  Petnu- 
itm,\m:  Hamftck.  Zur  QudtniMta  do-  QaddchU  da  OwitticU- 
■ML  iffiS;  Job.  DelltJOCb,  "Znr  Qaellenkrltlk  der  Altesten 
Birichte  ilber  Simon  PetroB  and  Simon  Hagiu."  In  Thtol.  Studlea 
ni  KriUkm.  1674,  part  2,  p.  213  tq. :  Ltpnlus,  "  Simon  Magus,"  Id 
flebaikel'i  Sfc^-tertoon,  vol.  v.,  IKTS,  p.  301  m.  ,-  Ibid.,  "  Petnig  in 
tmriaUieJaMA./.  Protat.  lieoi..  1876,  p.  561  «o.;  Hllgenf^d, 
Die  OimonAitUe  de»  VnAriMUnlhamt,  1884.  p.  168  aq.,  4:>3  so.; 
Uodler,  "SlmoD  Hacnu,"  In  Henvtg's  R.  Enq/la.,  2d  ed.,  vol.  ziT. 
p.  M  iq.;  Raae,  jStrenrngaehUAU  auf  der  Qnmdlage  akaden. 
rvria^  Mit  1, 18»,  p.  156  ig. ;  also  tbe  commentaries  to  the  Acts 
oi  ibe  Apostles  by  Meyer,  Orerbeck,  Weodt,  and  otbent :  tbe 
■mnntBofOnostlrism  by  Neander,  Baur,  MOller,  Lipeliis,  Manael, 
ud  otbcra;  and  tbe  nnmerons  Investlgiulona  with  reference  to 
Ike  Kjoani  of  Peter  In  Rome.  (a.  ha.) 

SIMOX,  Abraham  (1622-1692),  medalliBt  and  mod- 
eller, was  born  in  Yorkshire  in  1622.  He  was  ori^- 
uDy  intended  for  tbe  church,  but  turned  his  attention 
to  art,  and,  after  studying  in  Holland,  proceeded  to 
Sweden,  where  he  was  employed  by  Queen  Christina, 
in  whose  train  he  travelled  to  Paris.  He  returned  to 
Eo^and  before  the  outbreak  of  the  Civil  War,  and 
tttuaed  cdebrity  his  medals  and  portraits  modelled 
in  wax.  Duiinr  the  Commonwealth  he  executed 
naoy  medals  of  leading  ParliamentarianB,  and  at  the 
Bflsbnation  he  was  patronized  by  Ghaiies  II.,  f^m 
whrat  he  received  a  hundred  guineas  for  his  portrait 
desgned  as  a  medal  for  the  proposed  order  of  the 
Ronl  Oak.  Having  incarred  the  displeasare  of  the 
duke  of  York,  he  tost  the  favor  of  uie  court,  and 
died  in  obacnrity  in  1692.  Among  the  more  interest- 
ing of  his  medals  are  those  of  the  second  earl  of  Dun- 
fennline,  the  second  earl  of  Lauderdale,  and  tbe  first 
eul  of  Loudon  ;  that  of  the  duke  of  Albemarle,  and 
Duuty  other  fine  medals^  were  modelled  by  Abraham 
Simon  and  chased  by  his  younger  broUier  Thomas, 
noticed  below. 

SIMON,  Richard  (1638-1712),  the  *'  father  of 
KUieal  aiitidsm,  *  *  was  bom  at  Dieppe  on  the  1 3th  Mik^, 
1638.  His  early  stadiea  were  earned  on  at  the  Col- 
lege of  the  FatlieiB  of  tbe  Oratonr  in  that  city.  He 
was  soon,  by  the  kindness  of  a  friend  who  discerned 
the  germs  of  those  talents  which  were  afterwards  to 
render  him  so  celebrated,  removed  to  Paris  and  en- 
ibled  to  enter  upon  the  study  of  theology,  where  he 
eariy  displayed  a  taste  for  Hebrew  and  other  Oriental 
Ungnages.  He  was  allowed  great  indulgence  in  the 
pneeeuUon  of  his  studies  the  authorities  of  the 
Congregation  of  the  Oratoiy,  being  exempted  from 
those  ezodsee  of  piety  which  for  an  entire  year  were 
tnoding  on  the  other  students.  This  dispensation 
ironsea  the  ill-will  and  jealouEQr  of  the  other  Oratorian 
poritiates.  Simon  was  charged  with  reading  "  heret- 
ical "books,  this  designation  being  applied  to  Wal- 
Utn'i  l\^glott.  the  Cntui  Sacrt,  and  o^er  works  of 
B  nmilar  Icind.  But  this  jealous  opposition  proved 
■bortive.  Simon,  after  investigiUioD,  was  allowed  and 
cooonra^  to  contanue  his  faTorite  pursuits..  At  the 
end  of  his  theological  ooaise  he  was  sent,  according  to 
nntom,  to  teach  philosophy  at  Juilly^here  there  was 
«De  of  the  colleges  of  the  Oratory.  But  he  was  soon 
mailed  to  Paris,  tuid  employed  in  the  congenial  labor 
cf  preparing  a  catalogue  of  the  Oriental  books  in  the 
fifaniy  of  the  Oratory.  This  gave  him  fiill  access  to 
lluBe  works,  the  fruits  of  the  study  of  which  appear 
n  fvlly  Id  his  after  writing  His  first  essay  in 
ntbonhtp  was  the  publicaUon  of  a  work  entitled 
Ade>  Eodaice  Orientali$,  tat  Oahrida  Jfetropofito 
PhOaddt^ienMt  O^utcula,  earn  mterpretatione  La- 
tno,  am  nofw  (Pans,  1671 ),  the  object  of  which  was 
lo  deaiMistrate  that  the  belief  of  the  Greek  Church 
imi^i^  the  Buchariat  was  the  same  as  that  of  the 
vhnidinRoiiie.   Simon  entered  the  priesthood  in 


1670,  and  the  same  year  wrote  a  pamphlet  in  defence 
of  the  Jews  of  Metz,  who  had  been  accused,  as  they 
have  HO  ofleo  been  before  and  since,  of  having  mordered 
a  Christian  child.  It  was  shortly  before  this  time  Uiat 
there  were  sown  the  seeds  of  that  enmity  with  the 
Port  Royalists  which  filled  Simon's  after,  life  with 
many  bitter  troubles.  The  famous  Amauld  had  writ- 
ten a  work  on  the  I^rpehtity  of  the  Faith,  the  first 
volume  of  which  treated  of  the  Eucharist.  Sf .  Diroys, 
a  doctor  of  theology,  and  a  tiiend  of  Amauld's,  asked 
Simon  his  opinion  of  the  book.  Simon  replied  that  it 
was  one  of  tlie  best  works  which  had  been  published 
by  the  Port  Royalists^  but  that  it  nevertheless  required 
oorrection  in  several  important  passures,  and  agreed 
relncrtandy,  and  after  some  delay,  at  Diroys's  request, 
to  write  a  letter  referrinij;  to  these  passages,  on  the 
understanding  that  the  original  was  to  be  returned  to 
him.  The  cnticisins  of  Simon  excited  great  indigna- 
tion among  the  friends  and  admirers  of  Amauld,  and 
he  felt  the  effects  of  their  vindictlveness  to  the  latest 
hour  of  his  life.  Another  matter  was  the  cause  of  in- 
citing agtunst  him  the  ill-will  of  the  monks  of  the 
Benedictine  order.  A  friend  of  Simon's,  one  of  the 
Oratorians,  was  engaged  in  a  lawsuit,  in  his  capacity 
as  grand  vicar  of  Prince  Neubourg,  abb4  of  F^mp, 
with  the  Benedictine  monks  of  that  establishment 
Simon  lent  to  his  friend  the  aid  of  his  powerful  pen, 
and  composed  a  memorandiun  in  which  he  employed 
pret^  strong  language  against  the  oppoDeots  of  his 
friend.  They  were  greatly  exasperated,  and  made  loud 
complunts  to  the  new  generu  of  the  Oratory  that 
they  were  virulently  assiuled  by  a  member  of  the 
brotherhood,  with  which  they  had  lUwaya  been  on 
friendly  terms.  The  charge  of  Jesuitism  was  also 
brought  against  Simon,  apparently  on  no  other  ground 
than  that  his  friend's  brother  was  an  eminent  mem- 
ber of  that  order.  I^e  commotion  in  ecclesiastical 
(»rcles  was  great,  and  it  was  seriously  contemplated 
to  remove  Simon  not  only  from  Paris  but  from  France. 
A  mission  to  Rome  was  proposed  to  him,  but  he  saw 
through  the  design,  and,  after  a  short  delay  dictated 
by  prudential  motives,  declined  the  proposal.  He 
was  engaged  at  the  time  in  superintending  Che  print- 
ing of  his  Hixioire  Critique  du  Vteux  Testament.  He 
had  hoped,  through  the  influence  of  P^re  la  Chaise, 
the  king's  confessor,  and  the  Due  de  MontAusier,  to 
be  allowed  to  dedicate  the  work  to  Louis  XIV.,  but  as 
His  Miyesty  was  absent  in  Flanders  at  the  time  the 
'  volume  could  not  be  published  until  the  king  had  ac- 
:  cepted  the  dedication,  though  it  had  passea  the  oen- 
i  sorship  of  the  Sorbonne,  and  the  chancellor  of  the 
I  Oratory  had  given  his  imprimatur.  The  printer  of 
the  book,  in  order  to  promote  the  sale,  had  caused  the 
titles  of  the  various  chapters  to  be  printed  separately, 
;  and  to  be  put  in  circulation.  These,  or  possibly  a 
icopyof  the  work  itself,  had  happened  to  come  into 
the  hands  of  bis  ever-watchfiu  enemies — the  Port 
BoyaUsts.  It  seems  that,  widi  b  riew  to  iqjuie  the 
sale  of  the  work,  which  it  was  well  known  in  theologi- 
cal circles  bad  been  long  in  preparation  by  Simon,  the 
Messieurs  de  Port  Royal  had  undertaJcen  a  translation 
into  French  of  the  Prolegomena  to  Walton's  Polyglott. 
To  counteract  this  proceeding  Simon  announced  his 
I  intention  of  publishing  an  annotated  edition  of  the  Pro- 
'  legomena,  and  actually  added  to  the  Critical  History  a 
translation  of  the  last  four  chapters  of  that  wonk, 
which  had  formed  no  part  of  his  original  plan. 
Simon's  announcement  prevented  the  appearance  of 
the  projected  translation,  but  bis  enemies  were  all  the 
more  irritated  against  him  on  that  aooount.  They  had 
now  obtained  the  opj>ortunityj  which  they  had  long 
been  seeking,  of  gratifyiag  their  hatred  of  tbe  bold 
Oratorian.  The  freedom  with  which  Simon  expressed 
himself  on  various  topics,  and  especially  those  chap- 
ters in  which  he  declared  that  Moses  could  not  be  the 
author  of  much  in  the  writings'  attributed  to  him,  es- 
pedally  uronsed  thdr  oppontion.  The  powoiul  in- 
nuenoe  of  Boasuet,  at  that  time  tot<nr  to  uie  daaphiiii 
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invoked ;  the  chanoellor  Le  Tellier  lent  hia  ftssiat- 
«noe ;  a  decree  of  the  oouadl  of  state  was  obtained, 
■and  after  a  series  of  paltiy  intaigaes  the  whole  im- 
pression, conaiatiDg  of  1300  oopies,  was  seized  hy  the 
polioe  and  destroyed,  and  the  animosity  of  his  col- 
logues in  the  Oratory  rose  to  so  great  a  height  agunst 
Simon  for  having  so  seriously  compromised  their  order 
by  his  work  that  he  was  deolarea  to  be  no  longer  a 
member  of  their  body.  Full  of  bitterness  and  disgust 
:^imon  retired  to  the  coracy  of  BoUeviUe,  to  whi(£  be 
iiad  been  lately  appoioted  py  the  vioar-genetal  of  the 
iibhey  of  Flwunp. 

The  woik  thos  oonfiaoated  in  France  it  was  pro- 
posed to  republic  in  Holland.  Simon,  however,  at 
nrst  opposed  this,  in  hopes  of  overcoming  the  opposi- 
tion 01  Bossuet  by  making  certain  changes  in  the 
imrts  olgected  to.  The  negotiations  with  Bossuet 
lasted  a  oonsidenble  time,  hut  finally  failed,  and  the 
•Critical  HUtory  appeared,  with  Simon's  name  on  the 
title  page,  in  the  year  1685,  from  the  press  of  Beenier 
Leers  in  Rotterdam.  An  imperfect  edition  had  pre- 
viously been  published  at  Amsterdam  by  Daniel 
Elzevir,  based  upon  a  MS.  transcription  of  one  of  the 
t»)pies  of  the  original  work  which  had  escaped  destruc- 
tion and  had  been  sent  to  England,  and  m>m  which  a 
Latin  and  an  English  translaUon  were  afterwards 
made.  The  edition  of  Leers  was  a  reproduction  of 
the  work  as  first  printed,  with  a  new  jne&oe,  notes, 
and  those  other  wndngs  whieh  had  appeared  for  and 
against  Uie  work  up  to  that  date. 

Tb«  work  wliicli  bad  ezelted  so  mnch  ooBtroversy  and 
-opposition  consists  of  three  books,  the  fint  of  which  deals 
with  questions  of  Biblical  criticism,  properly  so  called,  snch 
■s  the  text  of  the  Hebrew  Bible  and  Uie  obBoges  which  it 
has  undergone  down  to  the  present  dar,  the  anthorship  of 
the  Uoado  writings  and  of  other  books  of  Scriptare,  with 
an  exposition  of  his  pecnllar  theory  of  the  existence  doring 
the  whole  extent  of  Jewish  history  of  reoordets  or  annalists 
-of  the  events  of  each  period,  whose  writings  were  preserved 
in  the  poblic  archives,  and  the  institution  of  which  he 
«sRigns  to  Moses.  The  second  book  gives  an  accoant  of  the 
principal  translations,  ancient  and  modem,  of  the  Old 
Testament,  and  the  third  contains  an  examination  of  the 
principal  commentaton.  He  had,  with  the  exception  of 
the  Uieory  above  mentioned,  contribated  nothing  really 
new  on  the  salgect  of  Old  Testament  criticism,  for  previoos 
criUcB,  as  ChppellaB,  Merinos,  and  others,  had  established 
many  points  of  importance,  and  the  valne  of  Simon's  work 
consisted  chiefly  in  bringing  together  uid  presenting  at  one 
View  the  results  of  Old  Testament  criticism.  The  work  is 
written  In  a  clear  style,  and  Its  tone  is  confident  and  fre- 
quently sarcastic.  Be  displays  great  oontempt  for  tradition 
and  the  opinions  of  the  lathers.  This  latter  pecnltarity  it 
was  which  specially  aroused  the  enmity  of  BoBsuet  and 
other  leading  Romanists.  But  it  was  not  only  from  the 
Ohnrch  of  Borne  that  the  woi^  encountered  strong  opposi- 
tion. The  Protestants  felt  their  stronghold—an  infallible 
Bible— assailed  by  the  doubts  which  Simon  t^sed  against 
the  integrity  of  the  Hebrew  text  Le  Clero  ("Clericos"), 
the  dlstlngnished  Dutch 'divine  and  critic,  in  his  work 
Snriimoiu  ie  qu^gwt  Tkeologiau  de  Hoilande,  controverted 
the  views  of  Simon,  and  was  answered  by  the  latter  in  a 
tone  of  considerable  asperity  in  his  Shpotut  aux  8mtimm$ 
de  qu^qua  ThMlogiau  do  HoOande,  which  he  signed  nnder 
the  name  of  Pierre  Ambran,  it  twing  a  marked  peculiarity 
of  Simon  rarely  to  give  his  own  name,  but  to  assume  nom$ 
de  guerre  at  various  times. 

The  remaining  works  of  Simon  may  be  briefly  noticed. 
In  168B  appeared  his  Hittoire  OriUqM  du  TnOe  du  Nouwxxu 
TealameiU,  consisting  of  thir^-three  chapters,  in  which  he 
discusses  the  origin  and  character  of  the  various  books, 
with  a  consideration  of  the  Directions  brought  against  them 
by  tlie  Jews  and  others,  the  quotations  from  the  Old  Testa- 
ment In  the  Kew,  the  inspiration  of  the  New  Testament 
{with  a  refutation  of  the  opinions  of  ^inoza),  the  Greek 
dialect  in  which  they  are  written  (soiDSt  Salmaslns),  the 
Oreek  H8S.  known  at  the  time,  espedally  CMez  D  (Onta- 
brigiensis),  etc  This  was  followed  in  1090  by  his  fliitotra 
OrMque  del  Venioni  du  Nouveiut  Tettammt,  when  he  gives 
an  acconnt  of  the  various  traoslationB,  both  ancient  and 
modem,  and  discusses  the  manner  In  which  many  difficult 
passages  of  tba  New  Testament  have  been  rendeired  In  ttw 
v«ions  versinis.  In  1093  was  pabllshed  what  in  some  n- 
necti  is  the  most  valnaUe  of  au  his  writings,  vUn  .Butofrs 
OrUiqM  df  jriacipmr  Commeniateura  dm  Jftsswa  TetlammU 


dam  j*  le  eommeneenmU  du  C^nritHmmiem  jumei  2  noire  tmm. 
This  work  exhibits  immense  reading,  and  the  informaM 
it  contains  is  still  valoable  to  the  student.  The  last  work 
of  Simon  that  we  shall  mention  is  his  Nouv^Ue  O^enaHm 
aw  le  l^xte  et  let  Vertime  du  Noumou  Zlutensst  (Patii, 
1B95),  which  contains  snwloDNitary  observations  npoa  tlte 
sntfjeota  of  the  text  and  tranalatltms  of  the  New  TestamtsL 

Simon  is  deeoribed  as  a  man  of  middle  stature,  witl 
somewhat  unprepossesnng  features.  His  temper  vu 
sharp  and  keen,  and  as  a  oontroversialist  he  displared 
a  bitterness  of  tone  and  an  aoeri>ity  of  ezpreasion 
which  tended  only  to  aggravate  the  unpleasantness  oJ 
controversy.  He  was  entirely  a  man  of  intellect,  &ee 
from  all  tendency  to  sentimentality,  and  with  a  stroog 
vein  of  sarcasm  and  satire  in  his  disposition.  Hii 
reading;  was  immense,  and  his  memory  powerful  awl 
retentive.  He  is  said  to  have  usually  prosecuted  \as 
studies  lying  on  the  floor  of  his  apartment,  on  a  pil« 
of  carpets  or  cushions.  Few  men  nave  written  more 
that  is  worth  reading  on  Biblioal  snlneots  than  be. 
considering  the  hardships  and  vidssitudes  of  his  cheq- 
uered life.  He  died  at  his  native  city  of  Difq)pe  on 
the  11th  April,  1712,  at  the  age  of  seventy-fonr. 

The  principal  authorities  for  the  lift  of  Simoa  an  tka 
life  or  "£Ioge"  by  his  grand-nephew  De  la  Hartiniin  is 
vol.  i.  of  the  LMree  ^iowisf,  4  vols.,  Amsterdam,  17%; 
Qrafs  article  in  the  first  vol.  of  the  Beitr.  au.  d.  TkeeL  Wit- 
eentek.,  etc.,  Jena,  1851 :  Beuss's  article  in  Hervog's  Eaq^ 
padie,  vol.  xtv.,  new  ed. ;  JSidkord  Bimom  et  ton  Pieux  ^da- 
matt,  by  A.  BemuB,  Lansanne,  1860.  For  t^e  bibliograpliy, 
see,  in  addition  to  the  various  editions  of  Simon's  worn, 
the  very  complete  and  accurate  account  of  Bemus,  Jf«li« 
StttiograpKiqtie  aur  Biehard  ^mon,  Basel,  1882.        (r.  c} 

SIMON,  Thouas  (1623  7-I665),  medallist,  wu 
bom,  aooording  to  Vertae,  in  Yorkshire  about  1823. 
He  ^died  engravin|g>  under  Nicholas  Briot^  and  about 
1635  received  a  post  in  connection  with  the  Mint  In, 
1645  he  was  appointed  by  the  Parliament  joint  chief' 
engraver  along  witih  Edward  Wade,  and,  having  t» 
outed  the  great  seal  of  the  Commonwealth  and  dies 
for  the  coinage,  he  was  promoted  to  be  chief  engraver 
to  the  mint  and  seals.  He  produced  several  fine  por- 
trait medals  of  Cromwell,  one  of  which  is  copied  from, 
a  miniature  by  Cooper.  After  the  Restoration  he  na 
appointed  engraver  of  the  king's  seals.  On  the  occa- 
sion of  his  contest  with  the  brothers  Roettiera,  whc^ 
were  employed  by  the  mint  in  1662,  Simon  produced 
bis  celebrated  crown  of  Cbaries  II. ,  on  the  margin  of 
which  he  engraved  a  petition  to  the  king,  setting  forth 
the  excellence  of  lus  own  productions  and  iwayia^  (ot 
redress.  This  is  usually  conmdered  his  nla8terpleo^ 
An  impresaion  of  the  coin  fetched  £225  [$1093.50]  at 
an  auction  in  1832.  This  admirable  medallist  is  k- 
lieved  to  have  died  of  the  plague  in  London  in  1665. 

A  TtAume  of  Z%s  JTsdsb,  Qma,  Great  BetUa,  aud  eOier  Weih 
of  T}t4mua  Bitnou,  eugrmad  and  deacribed     Qaerge  Verime,  WM 

published  in  im 

SIMONIDES  (or  Semonidkb,  as  some  write  the 
name)  or  Ahoboob  stands  midway  both  in  time  and 
reputation  between  the  other  two  iambic  poets  of 
Greece — Archilochus  and  Hipponax.  A  native  of 
Samoa,  he  led  a  colony  to  the  iuand  of  Amor^  in  the 
Archipelago,  and  lived  there  about  660  B.O.  in  Bfinoa. 
a  town  of  nis  own  founding.  Besides  two  books  of 
iambics,  we  are  told  that  he  wrote  elegies,  and  a  poen 
on  the  early  history  of  the  Samians ;  out  only  one  in- 
significant elegy  has  been  with  any  degree  of  plaoa- 
bflity  attributed  to  him.  We  possess  about  thirty 
fragments  of  his  iambic  poems,  written  in  clear  and 
vigorous  Ionic,  with  much  force  and  no  little  harmony 
ofveinfloation.  WithShnonides,aswit]iATdiilo()has. 
the  iamlno  is  still  the  vehide  of  Htter  satire,  inter- 
changing with  m^uichob,  but  in  Simcmidea  the  satire 
is  rather  general  than  individiial,  and  in  other  respeola, 
espeoiiUly  in  his  gnomic  and  reflective  tenden<^,  he 

Gives  the  way  for  the  tragic  trimeter.   One  of  his  two 
nger  fragments  dwells  patheUoally  upon  the  lusery 
of  our  lot,  in  whidi,  as  he  says  elsewhere,    we  have 
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mMBj  mi8  of  death,  but  of  life  only  a  few  sad  years 
tbe  etner,  &r  his  most  famouB  poem,  is  a  "  Pedigree 
of  Women,"  traciDg  their  deecent  from  different  ani- 
mib  Mooraing  to  their  different  characters.  The  idea 
nav  have  been  suggested  by  the  beast  fable,  as  we 
Gna  it  in  Heaod  and  Arohiloohus ;  it  is  dear  at  least 
tkat  i^mtmides  knew  the  wxAb  of  the_  fbnner.  The 
amtoaoBftifm  recurs  a  oentmy  later  in  Phoi^lides. 
SUaoaktes  doives  the  dirty  woman  from  a  hog,  the 
eanni&g  from  a  fox,  the  fussy  from  a  dog,  the  apathetic 
from  earth,  the  capricious  from  sea-water,  the  stubborn 
fitiin  sn  aas,  the  incoDtinent  from  a  weasel,  the  proud 
fnei  a  high-bred  mare,  the  worst  and  ugliest  from  an 
ine,  ind  the  good  woman  Scorn  a  bee.  Toe  remainder 
(nthejwem  (vv.  96-118)  is  undoubtedly  BpuriouB. 
There  u  moofa  beauty  and  feeling  in  Simonides's  de- 
Kiiption  of  the  good  woman ;  and  the  skilful  portraits 
diaracter  and  judicious  selection  of  prominent  fea- 
uuts  [wove  him  to  have  been  a  keen  observer  and  a 
re&l  artist.   The  date  of  his  death  is  unknown. 

See  Berxk,  PoaUe  Lyrtej  Qrxei,  toI.  ii.  Leipsic,  1882,  pp. 
441-459.  'nieie  is  a  translatioii  In  English  verse  of  part 
rfthe  poem  on  women  in  Mare's  HttL  of  Or.  Lit.,  iii.  p.  181. 

SIMONIDES  or  Ceos  (556-469  b.o.),  one  of  tbe 
greitest  poets  and  most  aooomplished  men  of  antiquity, 
iru  htrnt  at  Inlis  in  the  island  of  Ceos,  556  B.c.  Few 
poetic  natures  have  ever  been  planted  in  more  con^nial 
totL  His  native  island  was  devoted  to  the  worship  of 
Apdlo,  tbe  god  of  son^;  poetry  had  been  ooltivated 
Id  his  family  Sot  generations ;  his  youth  coincided  with 
the  period  suooeeding  the  first  great  burat  of  .^Kan 
ind  Doric  lyric  poetry:  bis  manhood  saw  the  heroic 
struggle  with  Pereta,  when  Q-reece  first  awoke  to  the 
omflooaaness  of  her  national  unitv :  and  he  died  before 
ibe  inevitable  disint^piation  had  Desiin.  Among  his 
fri^ids  were  all  the  foremost  men  of  the  day — kings 
ud  princes  like  Hipparchiis  and  Hiero  and  the 
AteoMflB  and  Soopadae,  statesmen  like  Pansanias  and 
Tliemiatoeles,  and  poets  like  JGschylus,  Epicharmus, 
and  his  own  nephew  Bacchylides.  Pirdar  alone  among 
his  contemporaries  seems  to  have  depreciated  Simon- 
idea  perhaps  not  without  a  touch  of  jealousy ;  by  all  the 
mt  lie  was  revered  as  the  poet  laureate  of  emMunpated 
fimce.  He  lived  for  the  most  part  with  his  friends, 
whose  iwaises  he  had  sung  for  money ;  we  hear  of  him 
u  the  court  of  Hipparchus  in  Athens,  with  the  Sco- 
adm  in  Thessaly,  and  finally  at  the  court  of  Hiero  of 
cyracoBe,  whrae  he  died  in  469  B.c. 

His  reputation  as  a  man  of  learning  and  ingenui^ 
is  ihown  by  the  tradition  that  he  added  two  new  letters 
to  the  alphabet — n  and  (j — the  truth  being  probably  that 
lie  wts  one  of  the  first  authors  to  use  these  symbols, 
before  the  arohonship  of  Eudides.  So  unbounded  were 
his  popularity  and  influence  that  he  was  felt  to  be  a 
povW  even  in  the  political  world  ;  we  are  told  that  he 
reocmoiled  Thero  and  Hiero  on  the  eve  of  a  battle  be- 
tween their  opposing  armies.  For  his  poems  he  could 
ounmand  almost  any  price:  later  writers,  from  Aris- 
tojJiaaea  onwards,  aocose  him  of  avarioe,  prolmbly  not 
wiUioat  scone  reason.  Vrom  the  numerous  anecdotes 
presoved  about  him  we  see  that  be  was  what  we  should 
mfbrfimnhispoanSiannialandconrtlyman,  "dwell- 
iwt  with  flowm, — like  ue  bee^  seeking  yellow  honey" 
Irr.  47),  yet  not  without  a  vein  of  gentle  irony.  To 
Hiero's  ^neeUf  who  aaked  him  whether  it  was  better  to 
bebtwn  nch  or  ajsenius,  he  replied  "  Rich,  for  genius 
isevCT  found  at  the  gates  of  the  tvii." 

Of  lib  poetry  we  ponen  two  or  three  short  elegiee  (Fr,  85 
Hens  from  ite  s^le  and  Teisifloatlo{i  to  belong  to  Simonidee 
of  Amoigos,  or  at  least  not  to  be  the  work  of  our  poet),  seve- 
nl  epignms,  and  about  ninety  fragments  of  lyric  poetry. 
The  epigraois  written  in  tbe  nsoal  dialect  of  elegy,  Ionic 
with  an  epic  coloring,  were  intended  partly  for  public  and 
foOj  for  private  monomflnts.  There  is  strength  uid  snb- 
mitj  in  the  fonoer,  with  a  simplicity  tliat  is  almost 
Witnesqae,  and  a  complete  mastery  over  the  rhythm  and 
(ums  of  el^iac  niiimiliiii  Those  on  the  heroea  of  Kara- 
sad  TlMtmiqnrlB  ate  the  moat  celebrated.  In  the 


vate  epignnu  there  Is  more  warmtii  of  ooIot  and  foBlinfc 
hut  here  it  Is  hard  to  decide  which  are  genuine  and  whlen 

rrions  i  few  of  them  rest  on  any  better  authority  than 
t  of  the  Palatine  anthology.  One  interesting  and  nn- 
donbtedly  genuine  epigram  of  this  class  is  upon  Arohedice, 
the  daughter  of  Hippias  the  Pixistratid,  who,  "albeit  het 
father  and  husband  and  brother  and  ehildreu  were  all 
prinoes,  was  not  lifted  up  in  sonl  to  pride."  The  lyric  frag- 
ments vary  much  In  character  and  length:  one  is  from  a 
poem  on  Artemisiam,  and  celelnvteB  those  who  fell  at  Ther- 
mopyl»;  another  ia  an  ode  in  honor  of  Scopaa;  thereat 
repreeent  odes  on  victors  in  the  games,  hyporchemea,  dirgeH, 
hymns  to  the  gods,  and  other  varieties.  The  poem  on  Ther- 
mopylse  is  reverent  and  sablime,  breathing  an  exalted  pa- 
triotism and  a  lof^  national  pride ;  the  others  are  i^ll  ot 
tender  pathos  and  deep  feeling,  snch  as  evoked  from  Catnilur 
the  line  "  Hostins  lacrimis  Simonideis,"  with  a  genial  world- 
linesa  befitting  one  who  had  "  seen  the  towns  and  learnt  the 
mind  of  many  men."  For  Simonides  reqnirea  no  standard 
of  lofty  unswerving  rectitcde.  "  It  is  hard,"  he  says  (Fr.6), 
*'  to  become  a  truly  good  man,  perfect  as  a  sqnare  in  bands 
and  feet  and  mind,  fashioned  without  blame.  Whosoever 
is  bsd,  and  not  too  wicked,  knowing  Justice,  the  l>enefactor 
of  cities,  is  a  sound  man.  I  for  one  will  find  no  fault  with 
him,  for  the  race  of  fools  is  infinite.  ....  I  praise  and  love 
all  men  who  do  no  sin  willingly;  bnt  with  necessity  even 
the  gods  do  not  contend."  Virtue,  be  tells  us  elsewhere  in 
Ungnage  that  re(»lls  Hetiod,  is  set  on  a  high  and  difficult 
hill  (Fr.  58) ;  let  us  seek  after  pleasure,  for  "all  things  come 
to  one  dread  Charybdis,  both  great  virtues  and  wealth " 
(Fr.  38),  and  "  what  life  of  mortal  man,  or  what  dominion, 
is  to  be  desired  apart  from  pleasure,  without  which  even  the 
«id£^  eztotenoaisnottobeenvied"  (Fr.Tl).  YetSimonidea 
M  bx  from  being  a  hedonist ;  his  moralitj^,  no  leas  than  his 
art,  is  pervaded  1^  that  virtue  for  which  Ceos  was  re- 
nowned— foj^poaimt  or  self-restraint.  His  most  celebrated 
fragment,  and  one  of  the  most  exquisite  and  touching  re- 
mauis  of  ancient  poetry,  is  a  dirge,  in  which  Dsnae,  adrift 
with  tbe  in&nt  Penens  on  the  sea  In  a  dark  and  stormy 
night,  takes  comfort  from  the  peacefbl  slnmber  of  her  babe. 


Simonides  here  illnstmtes  his  own  saying  that  "  poetry  is 
vo(»l  painting,  as  painting  is  silent  poetry "  (one  of  the 
opening  remarks  in  Leesing's  LaoeooH) :  flmn  the  picture  of 
the  sleeping  child,  standing  out  as  if  in  relief  against  tbe 
background  of  surging  waves,  and  Danae  in  teus,  we  can 
well  understand  how  Longinns  should  have  commended  this 
power  of  vivid  presentation  as  a  distingniahing  feature  in 
another  of  Simonides^  poems.  ThiB  poem  has  been  often 
translated.  One  of  thebeflt  ttanalationsisthat  by  Symonds, 
in  the  first  series  of  his  Studiet  on  the  Grtde  PoetB. 

See  Beisk,  PoOx  LyrU*  Awef,  vol.  Hi.,  Leipsic,  18S2.  pp.  882-686. 
Welcker  was  tbe  flret  who  clearly  separated  (be  t^agmenla  of  the 
Cean  Simonides  (h>m  those  of  nls  namesake.  Sterling  (Anvt 
and  "Ma,  vol.  i.  pp.  188  tq.)  has  a  poetical  traodatton  of  most  of 
them. 

SIMONY  is  an  offence  agunst  the  law  of  the  churoh. 
Hie  name  is  uken  from  Sihon  Maous  {q.v.).   In  the 
canon  law  the  word  beats  a  more  extended  meaning  %h.«a 
in  En^ish  law.  "  Simony  aooording  to  the  canonists.*' 
says  Ayliffe  in  his  Birergon,  "is  denned  to  be  a  delib- 
erate act  or  a  premeditated  will  and  desire  of  selling 
Buch  things  as  are  sj}iritual,  or  of  anything  annexed 
unto  spirituals,  by  giving  something  of  a  temporal  na- 
ture for  the  purchase  thereof ;  or  in  other  terms  it  is 
d^ned  to  be  a  commutation  of  a  thing  spiritual  or  an- 
nexed unto  spirituals  by  giving  something  that  is  tem- 
poral."  An  example  of  the  offence  occurs  as  eariy  as 
the  3d  century  in  the  purchase  of  the  biahoiffic  of  Gai^ 
thage  by  a  wealthy  m^ron  for  her  servant,  if  the  note 
to  Gibbon  (vol  ii.  p.  457)  is  to  be  beloved..  The 
offence  was  mohiUted  by  many  oounoils,  both  in  the 
East  and  in  the  West,  from  the  4th  century  onwards. 
In  the  Corptu  Jurw  Canonid  the  Decretum  {f>t. 
ii.  cause  i.  quest.  3)  and  the  Decretals  (bk.  v.  tit. 
3)  deal  with  the  subject    The  offender,  whether 
atmoniacnu  (one  who  had  bought  his_  orders)  or  timon- 
iace  promo tue  (one  who  had  bought  his  promotion),  wa« 
liable  to  deprivation  of  his  benefioe  and  deposition  from 
orders  if  a  secular  priest,— to  confinement  in  a  stricter 
monastery  if  a  regular.    No  distinction  seems  to  have 
been  drawn  between  the  sale  of  an  immediate  and  of  a 
reversionary  interest  The  innocent  aimojuacepromotus 
was,  apart  from  dispensation,  liable  to  the  same  penal- 
tjes  as  though  he  were  guilty.   Oertun  matters  vers 
nmoniacal  by  the  canon  lav  which  would  not  be  so  re- 
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garded  in  Eof^uth  lav,  e.g.^  the  sale  of  tithes,  the 
taking  of  a  fee  for  oonmsion,  absolation,  marriage,  or 
burial,  the  conoealment  of  one  in  morul  sin  or  the 
reconctlemenl  of  an  impenitent  for  the  sake  of  gain,  and 
^e  doing  homage  for  spiritualities.  So  grave  was  the 
orime  of  simony  considered  that  even  infamooB^personB 
«0Tt1d  aoeuse  of  it.  English  prorincial  and  ^pttine  con- 
stitutions continually  assailed  simony.  Thus  one  of  the 
heads  in  Lyndewode  (bk.  v.)  is,  "Ne  quis  ecclesiam 
nomine  dotalitatis  transferat  vel  pro  praesentatioae 
aliquid  accipiat."  In  spite  of  all  the  provisions  of  the 
canon  law  it  is  well  established  that  simony  was  deeply 
rooted  in  the  mediaeval  dinrdi.  Dante  pjaoes  persons 
guilty  of  simony  in  the  third  bolgia  of  the  eighw  drcle 
of  the  Inferno : 

"  O  Simou  mago,  O  miseri  segaaci, 

C!he  le  cose  di  Dlo  one  di  bootate 
DeoQO  esser  spose,  vol  Tapao! 
Per  oro  e  per  ugento  adalterate." — htf^  xix.  1. 

The  popes  themselves  were  notorious  offenders.  In 
the  canto  just  dted  Pope  Nicholas  III.  is  made  by  the 
poet  the  mouthpiece  of  the  simoniacs.  He  is  supposed 
to  mistake  the  poet  for  Boniface  Y III. ,  whose  simo- 
niacal  practices,  as  well  as  those  of  Clement  V. ,  are 
alluded  to  in  Par.  xxx.  147.  At  a  later  period 
there  was  an  open  and  continuous  sale  of  spiritual 
offices  by  the  Roman  curia  which  contemi>orary  writers 
attacked  in  the  spirit  of  Dante.  A  pasquinade  against 
Alexander  VL  begins  with  the  lines : 

**  Vendit  Alexander  olavw,  altaria,  Chriatam. 
Emerat  iUe  prina ;  vendere  jure  potest." 

MachiavelH  calls  luxury,  simony  and  cruelty  the 
three  dear  friends  and  handmaids  of  the  same  pope.* 
The  colloquy  of  Erasmus,  De  Sacerdotii's  Captandu 
bears  witness  to  the  same  state  of  things.-  And,  b^t 
proof  of  all,  numerous  decisions  as  to  what  is  or  is  not 
simony  are  to  be  found  in  the  reported  decisions  of  the 
Roman  rota.*  That  part  of  the  papal  revenue  which 
consisted  of  first  fruits  {primitifp.  or  annates)  and 
tenths  {decimxB)  must  have  been  theoretically  simonia- 
cal  in  its  origin.  In  England  this  revenue  was  an- 
nexed  to  the  crown  by  Heniy  VIII.  and  restored  to 
the  ohuroh  Queen  Anne  (see  Qusbh  Akne's 
Bounty). 

For  the  purposes  of  English  law  simony  is  defined  by 
Blackstone  as  tbe  corrupt  presentation  of  any  person  to  an 
ecclesiastical  benefice  for  money,  giftorrewai^.  Theoffeace 
ia  one  of  purely  ecclesiastical  cognizance,  and  not  punisbable 
by  the  criminal  law.  The  penalty  ia  forfeiture  by  the 
ofi'cQder  of  any  advantage  from  the  stmoniacal  transaction, 
of  his  patronage  by  the  patron,  of  his  benefice  by  the  pres- 
entee. An  innocent  clerk  is  under  no  diu^ility,  as  he 
ml|^t  be  by  the  canon  law.  Simony  may  be  oommitted  in 
three  way9,—in  promotion  to  orders,  in  presentation  to  a 
benefice  and  in  resignation  of  a  benefice.  The  common  law 
(with  which  the  canon  law  is  incorporated,  aa  fiu  as  it  is 
not  contrary  to  the  common  or  statate  law  or  the  preroga- 
tive of  the  erown)  has  been  consideMJ>Iy  modified  tqr 
statute.  Where  no  statute  applies  to  tbe  case,  the  doctrinee 
of  the  canon  law  may  still  be  of  authority.  Both  Edward 
VI,  and  Elizabeth  promulgated  advertuemento  against 
iimony.  Tlie  Act  of  31  Eliz.  c.  6  was  intended  to  reach  Uie 
oormpt  patron  as  well  as  the  corrupt  cleric,  the  eoeleslastlcal 
censures  apart  from  tbe  statute  not  extending  to  the  case 
of  a  patron.  The  first  part  of  the  Act  dwls  with  the  penal- 
ties for  election  oi  resignation  of  offloers  of  cbnrohes,  ool- 
legea,  schools,  hospitals,  balls  and  societies  for  reword.  The 
second  part  the  Act  provides  that  If  any  person  or  per- 
sons, bodies  politic  and  corporate,  for  any  sum  of  money, 
reward,  gift,  profit  or  benefit,  directly  or  indirectly,  or  for 
or  by  reason  of  any  promise,  agreement^  grant,  bond,  cove- 
nant or  other  smranoes,  of  or  for  any  aom  money,  etc., 
directly  or  Indirectly  present  or  collate  any  person  to  any 
benefice  with  cure  of  sonis,  dignity,  prebend  or  living 
ecclesiastical,  or  give  or  bestow  the  same  for  or  in  respect 
of  any  such  corrapt  cause  or  consideration,  every  such  toes- 
entotion,  collation,  fs^iSk  and  bestowing,  and  every  aamis- 
«lon,  institution.  Investiture  and  indoction  shall  be  void, 

I  SeeRoscoe,  lA/et^ Leo  X.,yo\.  1.  p.  463. 
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attacked  by  Pascal  in  the  twelfth  of  tbe  Pnvauiat . 
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f^strate  and  of  none  effect  in  law  ;  and  it  shall  be  lawM 
for  the  queen  to  present,  collate  unto,  or  give  and  bertoir 
every  such  benefice,  dignity,  prebend  and  living  eccle^isU. 
col  for  that  one  time  or  turn  only ;  and  all  and  every  perun 
or  persons,  bodies  politic  and  corporate,  that  shall  give  or 
take  any  such  sum  of  money,  etc..  directiy  or  Indlrecflyrsr 
that  shall  take  or  make  any  such  promise,  etc,  shall  forfeit 
and  lose  the  double  value  of  one  year's  profit  of  every  sach 
benefice,  etc.,  and  the  person  so  corruptly  taking,  procaring, 
seeking  or  accepting  any  such  benefice,  etc.,  shall  be  ad- 
judged a  disaUed  person  in  law  to  have  or  u^oy  the  nme 
benwce,  etc   Admission,  institution,  installation  or  indiK- 
tion  of  any  person  to  a  benefice,  etc.,  for  any  snm  of  mmej, 
etc.,  renders  the  offender  liable  to  the  penalty  already  men- 
tioned.  But  in  .this  case  the  presentation  reverts  toOs 
I  patron  and  not  to  the  crown.    The  peuidty  for  comet 
j  resigning  or  exohonging  of  a  benefice  with  cure  of  soi^  is 
<  that  the  giver  as  well  as  the  taker  shall  lose  double  the 
I  value  of  the  sum  so  given  or  taken,  half  the  snm  to  go  ta 
I  the  crown  and  half  to  a  common  informer.  The  penalty  for 
,  taking  money,  etc.,  to  procure  ordination  or  to  give  ordns 
I  or  license  to  preach  is  a  fine  of  £40  f$194.40]  ;  the  party  so 
I  corruptly  ordained  forfeits  £10  [^.60] ;  acceptance  of  any 
benefice  within  seven  years  after  such  corrupt  entering  into 
I  the  ministry  makes  such  benefice  merely  void,  aoS  the 

Satron  may  i^eaent  as  on  a  vacancy ;  the  peiulties  an 
ivided  as  in  the  Isst  case.  The  Act  is  cnmnlative  Mily,- 
'  and  does  not  take  away  or  restrain  any  punisbment  pm- 
scribed  by  ecclesiastical  law.  The  Act  of  1  WilL  and  M. 
sess.  1,  c  16,  guards  the  rights  of  on  innocent  snccessor  in 
certain  cases.  It  enacts  that  after  the  death  of  a  perwm 
Bimoniacally  presented,  tbe  offence  or  contract  of  aimoBj 
shall  not  be  all^Kd  or  pleaded  to  the  pre}udiceof  anyotiisr 
patron  innocent  of  simony,  or  of  his  clerk  by  him  presented, 
unless  the  person  simoniac  or  stamoniacally  presented  was 
convicted  of  snch  offence  at  common  law  or  in  some  eocle' 
siastical  court  in  the  lifetime  of  tlie  person  simoniac  or 
Bimoniacally  presented.  The  Act  also  declares  the  v^idity 
of  leases  made  by  a  simoniac  or  simoniacally-preseutei 
person,  if  bona  fidt  and  for  valuable  consideration  to  a  lessee 
Ignorant  of  the  simony.  By  13  Anne  c.  11,  if  any  penos 
shall  for  money,  reward,  gift,  profit  or  advantage,  or  for  any 
promise,  agreement,  grant,  bond,  covenant  or  otberassnnmee 
for  any  money,  eto.,  take,  procure  or  accept  the  next  avoid- 
ance of  ()r  presentation  to  any  benefice,  dignity,  prebend  or 
living  ecclesiastical,  and  shall  be  presented  or  collated 
thereupon,  such  presentation  or  ooUalion  and  every  admis- 
sion, institution,  investiture  and  indnotfui  upon  UiesMue 
shall  be  utterly  void ;  and  snch  agreement  shall  be  deemed 
a  simoniaoal  contract,  and  the  queen  may  present  for  that 
one  turn  only ;  and  the  person  so  corruptly  taking,  etc, 
shall  be  adj  udged  disabled  to  have  and  enjoy  the  same  bene- 
fice, eta,  and  shall  be  subject  to  any  punishment  limited 
by  ecclesiastical  law.  3  and  4  Vict,  c  113,  \  42,  providea 
that  no  spiritual  person  may  sell  or  assign  any  patronage 
or  presentation  belonging  to  him  by  virtue  of  any  d^ni^ 
or  spiritual  office  held  by  him ;  sndi  sale  or  assignment  ia 
null  and  void.  This  section  has  been  oonstmea  to  take 
away  the  old  archbishop's  "  optim,"  tA,  the  right  to  ptoseat 
to  a  benefice  in  a  newly  appointed  bishop's  patronage  at  the 
option  of  the  archbishop.  By  canon  40  of  the  canons  of  1603 
an  oath  against  simony  was  to  be  administered  to  every 
person  admitted  to  any  spiritual  or  eoclesiastiod  ftinc^sa, 
dignity  or  benefice.  By  28  and  SO  Vict,  c  122  n  dectontfoa 
was  snbstltnted  for  the  oath,  and  a  new  canon  incorpoist. 
ing  the  idteiation  was  ratified  by  the  crown  in  1866.  By 
the  canon  law  all  resignation  bonds  were  simoniac^  and 
in  1826  the  House  of  Lords  held  that  all  resignation  bonds, 

general  or  special,  were  illegal.  Spechtl  bonds  have  since, 
owever,  been  to  a  limited  extent  sanctioned  by  law.  9 
deo.  IV.  c.  94  makes  a  written  promise  to  resign  valid  if 
made  in  favor  of  some  particular  nominee  or  one  of  two 
nominees,  subject  to  i^e  oondittons  that,  where  there  an 
two  nominees,  each  of  them  must  be  either  by  blood  ormar- 
riage  an  uncle,  son,  grandson,  brother,  nephew  or  grsad- 
nepbew  of  the  patron,  that  the  writing  be  deposited  with 
the  registrar  of  tbe  diocese  open  to  public  inspection,  and 
that  the  resignation  be  followed  to' presentation  within  six 
months  of  the  person  for  whose  benefit  the  bond  is  made. 
Cases  of  simony  have  come  before  the  courts  in  which  cleigy 
of  the  highest  rank  have  been  implicated.  In  1^6,  in  m 
case  of  Lacy  v.  The  Bishop  of  St.  David's,  the  bishop  was 
deprived  fbr  simony.  The  Queen's  Bench  reftised  a  prohibi- 
tion (1  Lord  Baymond's  Bep.  447).  As  latoly  as  1841  tbe 
dean  of  York  was  deprived  by  tbe  archbishop  for  simony,  bnt 
in  this  case  tbcQneen's  Bench  granted  a  loohibltiou  on  tk« 
ground  of  informality  in  the  proceedings  (In  tbe  liatter  of 
tbe  Dean  of  York,  2  Qu«en'<  BmA  Rep.,  1).  The  general  le- 
snit  of  the  law  gathered  from  the  statutes  and  deoisiafla 
may  be  exhibited  as  fbllows :  (1>  it  is  not  simony  for  a  lay- 
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man  or  spiritual  person  not  pnrcbaeiiig  for  himself  to  por- 
chue  while  the  chnrch  is  fall  ui  advowson  or  next  preeen- 
tation,  however  immediate  the  prospect  of  a  vacancy ;  (2) 
it  is  oot  simony  for  a  spiritual  person  to  purohase  for  him- 
■eir  a  life  or  aD7  greater  estate  in  an  advowaon,  and  to  pre- 
lent  himself  thereto ;  (3)  it  is  not  simony  to  exchange  bene- 
fleesmtder  an  agreement  that  no  payment  Is  to  be  made  for 
dilapidations  on  either  side ;  (4)  it  is  not  simony  to  make 
certain  asBignments  of  patronage  under  the  Charch  Build- 
ing; and  New  Parishes  Acts  (9  and  10  Vict.,  c.  88,  32  and  33 
Yict.  c.  94),  (5)  it  is  aimony  for  any  person  to  purchase  the 
next  presentation  wliile  the  church  is  vacant;  (6)  it  is 
■ioiMty  f»  a  ntiritaal  person  to  purchase  for  hinuelf  the 
Mxt  presentaoon,  though  the  church  be  ftill ;  (7)  it  is 
timony  for  any  person  to  purchase  the  next  proeentation,  or 
in  the  case  of  parchaae  of  an  advowBon  the  next  presentation 
by  the  pniehaser  trill  be  simoniacal  if  there  is  any  arrange- 
meat  for  caaung  a  ncaney  to  be  made ;  (6)lt  bnmoayfor 
tiie  purchaser  of  an  advowson  wfaUe  the  chnich  la  vacant  to 
IRsent  on  the  next  presentation ;  (9)  it  is  simony  to  ex- 
change otherwise  than  rimptiaUr;  no  compensation  in 
wmey  may  be  made  to  the  person  receiving  the  less  vala- 
■Ue MDeMB.  Thelawonthesnlijectof simony hasbeenfoT 
lome  time  r^arded  as  vnsatdsfiKtory  by  the  aatiioritiea  of 
the  chnrch.  The  archbishop  of  Oanterbnry  has  undertaken 
to  tDtrodnee  into  the  House  of  Lords  a  bill  for  the  amend- 
meat  at  the  law,  the  heads  of  which  have  recently  (Febra- 
9tf,  IBBB)  been  under  the  consideration  of  oonvocation. 
To6  bill  propoeee  inter  alia  to  prohibit  the  sale  of  next  pree- 
entatioDS  and  of  advowsons  unless  under  certain  limita- 
tioDs,  to  abolish  resignation  bonds,  and  to  subatitate  for  the 
fraeat  declaration  against  simony  declarations  that  the 
presentee  has  not  committed  certain  specific  acts. 

In  Scotland  simony  is  an  offence  both  by  civil  and  eccle- 
riastical  law.  The  rales  are  generally  those  of  the  canon 
Uw.  There  are  few  decisions  of  Scottish  coarto  on  the 
subject.  By  the  act  of  1564,  c,  5,  ministers,  readers,  and 
others  guilty  of  simony  prorided  to  benefloes  were  to  be  de- 
prived. An  Act  of  Assembly  of  1753  declares  pactions 
simoniacal  whereby  a  minister  or  probationer  before  pree- 
FDtation  and  as  a  means  of  obtaining  it  bargains  not  to  raise 
a  process  of  aagmentation  of  stipend  or  demand  reparation 
or  enlaq^medt  of  his  manse  or  ^ebe  aftex  induction. 

(J.w.t) 

SIHFLIGIUS,  the  gnooessor  of  Pope  Hilarius  or  Hi- 
lanw,  was  a  native  of  I^bor,  and  wae  consecrated  bishop 
of  Borne  on  Vthmary  25,  468.  He  died  March  2, 483, 
and  wu  snooeeded  by  Felix  III.  His  extant  letters, 
which  date  from  the  banishment  of  Romulus  Auffus- 
tulas  and  the  early  years  of  Odoaoer's  reign,  relate 
almost  entirely  to  the  eoclesiastlcal  and  court  tutiigues 
of  Alexandria  and  Constantinople  in  connection  with 
the  MonophyHite  controversy. 

SIMPLlCIUS,  a  native  of  Cilicia,  a  disoiple  of  Am- 
moninB  and  of  Damasrios,  was  one  of  the  last  of  the 
Neoplatonists.  From  400  to  529  A.  d.  the  Neoplatonic 
school  at  Athens  was  the  centre  of  pagan  opposition 
to  victorious  GhrisUanity,  and,  as  such,  felt  a  victim 
to  imperial  petaeoation.  The  subvention  which  it  had 
lecmred  from  the  state  was  withdrawo ;  its  private 
property  was  confiscated ;  and  at  last  in  529  the  teach- 
ing at  Athens  of  philosophy  and  jarl>*{)rudenoe  was 
fonndden  (Malalas,p.451,  ed.  Bonn).  Disestablished, 
disendowed,  and  silenced,  the  scfaolarch  Damascius, 
Simpltcius,  Prisdanua,  and  four  others  resolved  in  531 
or  532  tu  seek  the  protection  of  Khosrau  Andeharv&n 
(or  Chosroes),  who  had  aaoended  the  throne  of  Persia 
in  the  former  of  these  years.  To  his  court  they  went ; 
bat,  though  from  this  patron  of  Greek  learning  they 
nenred  a  hearty  wdoome,  the^  found  themselves 
unable  to  support  a  oontinaed  Tesidenoe  amongst  bar^ 
barians.  Before  two  /ears  had  elapeed  they  returned 
to  Greece,  Khosrau,  m  his  treaty  of  peaoe  concluded 
with  Justinian  in  533,  ezpiessly  stipulating  that  the 
seven  philosophers  should  be  allowed  "to  return  to 
thuT  own  homes,  and  to  live  henceforward  in  the  en- 
joyment of  liborty  of  consdenoe  "  (Agathias,  ii.  30, 
31).  After  his  return  from  Persia  Simplidos  wrote 
commentaries  upon  Aristotle's  De  Cado,  Physica,  De 
Anima.  and  Quegorux,  which,  with  a  commentary 
upon  the  Enehxrwion  of  Epiotetns,  have  survived. 
In  his  wriUnga  Simpltcius,  woo  had  small  pretensions 
to  originality  of  doctrine,  devotes  himself  to  the  ex- 


position and  reconciliation  of  his  authorities.  His 
respect  at  once  for  Plato  and  for  Aristotle  is  so  great 
thai  he  refuses  to  acknowledge  any  real  difference 
between  them,  even  in  regard  to  their  theories  of  uni- 
vereals  and  of  matter.  His  remarks  are,  however, 
thoughtful  and  intelligent,  and  his  learning  is  prodi* 
gious.  To  the  student  of  Greek  philosophy  his  com- 
mentaries are  invaluable,  as  they  contain  many  frag- 
ments of  the  older  philosopheis  as  well  as  of  hu 
immediate  pradecessors. 

The  editions  of  the  Greek  tert  of  the  commentaries  are 
as  ftoUows:  on  the  D*  C^,  Utrecht,  by  S.  Esrsten,  186S 
(the  Greek  text  pablished  at  Venice  in  1526  is  no  more 
than  a  retranslation  from  Gnil.  de  Moerbeka's  Latin  ver- 
sion); on  the  i'll^neo,  Venice,  1526,  Berlin  (by  H.  Diels), 
voL  1.  1882 ;  on  the  De  Anima  (a  disappointing  work), 
Venice,  1527,  Berlin  (by  H.  Haydnck),  188:2 ;  on  the  Cote- 
gorue,  Venice,  1499,  Basel,  1551 ;  on  the  BnckiriditM,  Venice, 
1528,  i^ris  (Didot),  1842,  etc.  On  the  life  and  writings  of 
Simplicius,  see  J.  A.  Fabricins,  Biblioiheea  (h-gea,  ix.  529  iq. ; 
Ch.  A.  Brandis's  excellent  article  in  Smith's  Diet,  of  Qreek 
and  RrnnoH  Biography;  E.  Zeller,  D.  PkU.  d.  Gr.,  III.  ii.  851 
aq.;  also  Ch.  A.  Braudis,  "Ueberd.  Griech.  Ansleger  d. 
Aristot.  Organons,"  in  Ahk.  Bert.  Ahad.,  1833,  and  C.  G. 
Zampt,  "  Ueber  d.  Bestand  d.  pfail.  Sohnlen  in  Athen," 
ibid.,  1842. 

SIMPSON,  Sib  James  Todng,  Bart.  (1811- 
1870),  physieian,  was  bom  in  the  town  of  Batngate, 
Linlithgow,  Scotland,  on  the  7tfa  of  Jane,  1811.  His 
father  was  a  baker  in  that  town,  who  largely  owed  a 
moderate  success  in  business  to  a  shrewd  and  manag- 
ing wife.  James  was  the  youngest  of  a  family  of 
eight,  and  for  the  furtherance  of  his  worldly  prospects 
the  others  struggled  and  sacrificed.  At  the  age  of 
fourteen  he  entered  the  university  of  Edinburgh  as  a 
student  in  the  arte  classes.  Two  years  later  he  began 
his  medical  studies.  At  the  age  of  nineteen  he  ot^ 
tuned  the  lioense  of  the  College  of  Surgeons,  and  two 
years  afterwards  took  the  degree  of  doctor  of  medtoine. 
Dr.  Thomson,  who  then  occupied  the  chiur  of  pa- 
thology in  the  university,  impressed  with  the  gradua- 
tion thesis,  "On  Death  from  Inflammation,"  pre- 
sented by  Simpson,  offered  him  his  assistantship. 
The  offer  was  accepted,  and  during  the  session  1837- 
38  he  acted  as  interim  lecturer  on  pathologj^  during 
the  illness  of  the  professor.  The  following  winter  he 
delivered  his  first  course  of  lectures  on  obstetric  medi- 
cine in  the  extra-academical  school.  On  February  4, 
1840,  he  was  elected  to  the  professorship  of  medicine 
and  midwifery  in  the  university.  Towaras  the  end  of 
1846  he  was  preeent  at  an  operation  prafbrmed  by  lis- 
ton  on  a  patient  rendered  anoonsaions  by  the  inhala- 
tion of  sulphurio  ether.  The  success  of  the  proceeding 
was  so  marked  that  Simpson  immediately  began  to  use 
it  in  midwifery  practice.  He  eontinued,  however,  to 
search  for  other  substanoee  having  similar  effects,  and 
in  March,  1847,  he  read  a  paper  on  chloroform  to  Uie 
Medico-Chirurgical  Society  of^Edinboigh,  in  which  he 
fully  detailed  the  history  of  the  use  of  anaesthetics 
from  the  earliest  times,  but  especially  dwelt  upon  the 
advantages  of  chloroform  over  ether.  He  advocated 
its  use,  not  only  for  the  prevention  of  pain  in  surgical 
operations,  but  also  for  the  relief  of  pain  in  obstetri- 
cal practice.  His  strong  and  uncompromising  advo- 
cacy  of  its  use  in  the  latter  daas  of  cases  gave  rise  to 
one  of  the  angriest  and  most  widespread  oontrovendes 
of  the  time,  and  although  his  views  nu^  not  have 
been  genenny  indorsed  by  later  professional  piaetioe, 
aosBStaetics  in  surgical  operations  have  from  toat  time 
held  an  indisputed  place,  and  Simpson's  anaesthetio 
still  continues  the  favorite  in  the  practice  of  the  £cUn- 
bureh  schooL  In  1847  he  was  appointed  a  phynctan 
to  the  queen  in  Scotland.  In  1859  he  advocated  the 
use  of  acupressure  in  place  of  ligatures  for  arresting 
bleeding ;  his  views  on  this  subiect  have,  however, 

E'ven  plaoe  to  improvements  in  the  ligature  and  to  a 
:tter  Knowledge  of  the  conditdons  influencing  its 
oiency.   His  contributions  to  the  literature  of  his  pro- 
fessitm  and  to  arohteology,  in  which  htter  he  took  an 
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■DliTe  interest,  were  vay  numerous,  and  embrace  Ob- 
9tetnc  Memoin  and  O)ntribvtioiu  (2  vols. ),  Homat- 
opat^,  Acupntnerej  Sdected  Obtt^iad  Workt^  An- 
adhttia  a»d  HotpUalumt  CUiUcal  Lectura  on  the 
Diteeuea  of  Wommy  and  three  volumes  of  enays  on 
arohsBoloffioal  subjects.  Simpson,  who  luul  been 
mated  a  baronet  in  1866,  died  on  May  6th,  1870,  and 
was  aooorded  a  publio  fuaeral ;  his  statue  in  bronze 
now  stands  in  West  Prinoes  Stteet  Qardeos,  Edin- 
boi^h. 

Simpson  was  a  maa  of  strcnw  individualify  and  aomewhat 
hast;  temper^  an  anoompromuing  and  aggraaive  ommnent 
wbea  he  believed  hinuelf  in  the  right,  yet  ao  tender  uid 
sympathetic  that  he  endeared  himself  to  an  immense  circle 
of  ftwnds  and  pfttienta.  Ehidowed  with  great  mental  powu', 
activity,  and  reeeptlvify,  he  performed  a  very  large  amount 
of  literary  work,  much  of  iriileh  was  of  great  value  at  the 
time  and  still  oontinaes  to  be  of  interest.  He  will,  how- 
ever, be  chiefly  remembered  in  the  annala  of  medicine  as  a 
great  penonality,  who  brilliantly  fought  and  won  the  battle 
for  annsthetioa,  and  introdnced  chloroform. 

SIMPSON,  Thomas  (1710-1761),  mathematioiaD, 
was  bom  at  Market  Bosworth  in  Leioestershire  on  the 
20th  of  An^t,  1710.  His  father  was  a  stuff  weaver, 
and,  intendiDK  to  bring  his  son  up  to  his  owd  business, 
took  little  care  of  the  boy's  education.  Young  Simp- 
son, however,  was  et^r  for  knowledge,  and  so  ardent 
was  he  in  pursuit  of  it  that  he  neglected  his  weaving, 
and  in  consequence  of  a  quarrel  was  forced  to  leave  bis 
father's  house.  He  settled  for  a  short  time  at  Nunea- 
toUj  where  he  met  a  peddler  who  practiced  fortune- 
telliDg.^  By  the  encouragement  and  assistance  of  this 
man  simpmn  was  induoed  to  make  a  pioibsrion  of 
casting  natiritaes  himself,  and  be  soon  booame  the 
OTBole  of  the  neighborhood.  But  he  was  not  long  in 
disoovering  the  imposture  of  astrology,  and  his  con- 
science, as  well  as  an  aondent  which  happened  to  him 
in  the  practice  of  his  art,  compelled  him  to  abandon 
this  profession.  After  a  residence  of  two  or  three 
years  at  Derby,  where  he  worked  as  a  weaver  during 
the  day  and  taught  pupiU  in  the  evenings,  he  went  up 
to  London  and  puraued  the  same  course,  but  wito 
more  success.  The  number  of  his  pupils  increased ; 
his  abilities  became  more  widely  known ;  and  he  was 
enabled  to  publish  by  subscription  his  Thratue  of 
Fluxion*  in  1737.  His  treatise,  as  was  afterwaras 
acknowledged,  abounded  with  errors  of  the  ^ress,  and 
oontained  several  obsouriUes  and  defbota  incidental  to 
the  author's  want  of  experience  and  die  disadvantages 
under  which  he  labored.  His  next  pabltcations  were 
A  TrtaHm  on  the  Nature  and  Lavxhf  Oftonoe,  1740 ; 
ESaaa^t  on  Several  Curious  and  Uwfal  SiA^ects  in 
SpeaUcUive  and  Mixed  Matkematu^,  1740;  The 
Doctrine  of  Annuities  and  Reversions  deduced  from 
General  and  EuideaU  Princmles,  1742;  and  Maihe- 
matioal  Dissertations  on  a  Variety  of  Phydoad  and 
Anai^tioal  Svlnects,  1743.  Soon  after  the  publication 
of  his  Essays  he  was  chosen  a  member  of  the  Royal 
Academy  at  otot^hdm;  in  1743  he  was  appointed  pro- 
fessor of  mathematics  in  the  Royal  Militaiy  Academy 
at  Woolwich;  and  in  1745  he  was  admitted  a  fellow 
of  the  Royal  Society  of  London.  In  1745  he  pub- 
lished A  Treofue  Algebra^  with  an  appendix  con- 
tuning  the  oonstnetion  of  geometrical  problems,  and 
in  1747  the  Elements  of  Plane  Geometry.  The  latter 
book,  unhke  many  others  with  the  same  title,  is  not 
an  edition  of  l^umd'a  Elmtents,  hat  an  independent 
tieadse.  Though  it  can  hardly  be  sud  that  as  an  in- 
troduction to  geometry  it  is  preferable  to  Euclid,  yet 
the  solutions  of  problems  oontained  in  it  (and  in  the 
appendix  to  the  Algebra  as  well)  are  in  general  ex- 
ceedingly ingenious.  In  his  TrigonomOry,  Plane,  and 
Spherical,  vnOi  the  Construction  and  Application  of 
Logarithms,  which  appeared  in  1748,  there  is  a  toler- 
ably uniform  use  of  contraotionB  for  the  words  sine, 
tangent,  etc.,  prefixed  to  the  symbol  of  the  angle. 
The  Doctrine  and  Application  of  Fluxions,  which  he 
iasned  in  1750,  was  more  full  and  oomprehouiTe  than 


his  eariier  work  on  the  same  subject,  and  altogether 
was  so  different  that  be  wished  it  to  be  considered  as 
a  new  book  and  not  as  a  aeoond  edition  of  the  former. 
Id  I7i^  appeared  Sdeet  Exertites  for  Young  Pnt- 
ficients  in  the  Mathematidct,  and  in  1757  his  MM- ' 
laneous  Tracts  on  Some  Curious  and  Very  hUeratiu 
Svhgects  in  Mechanics,  Physical  Astroiumy^  and 
Specadative  Mathematics,  the  last  and  perhaps  tlie 
greatest  of  all  his  works.  fVom  the  year  1735  he  btd 
sometimes  under  his  own  name,  sometimes  under  ficti- 
tious names,  been  a  frequent  ooutributorto  the  Ladiei 
Diary,  an  annual  puhlicatioD  partly  devoted  to  the 
solution  of  mathematical  problems,  and  from  1754  till 
1760  inclusive  he  was  the  editor  of  iL  From  first  to 
last  Simpson  seems  to  have  had  his  own  share  of  the 
cares  and  anxieties  of  this  worid,  and  it  is  astonishing 
how  under  such  circumstances  he  contrived  to  accom- 
plish what  he  did.  His  unremitting  applioatioD  and 
the  want  of  proper  ref^men  gradually  undermined  ha 
health,  and  he  died  on  the  14th  of  May,  1761,  at  his 
native  village.  His  name  will  probablv  be  considered 
the  most  illustrious  in  the  long  roll  of  toe  non-academ- 
icaX  mathematicians  of  Britain. 

SIMROCK,  Kabl  (1802-1876),  Gierman  poet  ud 
student  of  medissval  literature,  was  bom  on  the  28tli 
August,  1802,  at  Bonn,  where  his  father  was  a  mnno 
seller.  He  studied  law  at  the  universities  of  Boon  and 
Berlin,  and  in  1823  entered  the  Prussian  ravil  serrioe, 
from  which  he  was  expelled  iu  1830  for  having  written 
a  poem  in  praise  of  the  July  revolution.  Anerwards 
he  was  permitted  to  lecture  at  the  university  of  Bonn, 
and  in  1850  he  was  made  a  professor  of  Old  German 
literature.    He  died  on  the  18th  July,  1876. 

Simrock  eatabliahed  hia  reputation  by  his  excellent 
modem  rendering  of  the  JfiMinvealM  (1827),  and  the 
works  of  Walther  von  der  Vo^lweide  (1833).  Among 
other  works  translated  by  him  into  the  Qerman  of  to-day 
were  the  Amu  HtAnrich  of  Hartmann  von  Aae  (1830),  the 
Farnwa  and  TUwd  of  Wolfram  von  Eschenbach  (1812),  the 
IVMtatt  of  GottMed  of  Stiasbnrg  (1868),  the  JBilda,  Asmtf, 
and  iMiaitd,  In  the  ZfnUflaJhieft  (1843-49)  be  offered  a  vm- 
plete  representation  of  the  heroic  legends  of  Gennany, 
partly  by  means  of  tranalations,  partly  by  means  of  inde- 
pendent poems.  Before  the  pobfieatiiHi  of  this  work  be 
had  given  evidence  of  an  oripnal  poetical  ftoolly  ia  Vie- 
lamd  der  Seknied  (1835) ;  and  In  1844  he  Iisned  a  volome  <rf 
OedvAU  in  which  there  are  many  good  lyrics,  lomaBce^ 
and  ballads.  In  1850  appeared  Lauda  Swm,  and  in  1857  the 
DevUAe  Skmalbar/o,  oollections  of  Old  German  sacred  poetry. 
Of  his  repablicraona  the  most  popular  and  the  moat  tsIb- 
able  were  the  DenisAm  ToItsbfieMr,  of  which  flfty-flve  wei« 
printed  between  1839  and  1887.  His  best  contribatjon  to 
antiquarian  sdenoe  was  his  Ham^Onuh  der  deutacken  JfjrfA- 
(rfofria  (1853-56).  At  an  early  stage  of  his  career  Simnxi 
took  a  high  place  among  stadenta  of  Shakespeare  by  his 
QueUende»8hake»ptareimNo9tae»,Marckenmttd8age»  (1831); 
and  afterwards  he  tianalated  Shakeepeare's  poems  Mid  a 
consideiable  number  ttf  his  dramas.  Another  important 
book  was  NotnUeiuehatt  der  lUdtener  (1832).  Among  the 
rest  of  his  works  may  be  mentioned  Die  Rhebnmn,  Dot 
ntaleriaeke  wtd  rommUsAe  SheMamd,  and  his  .DwiwkM 
KriegsUeder, 

Bee  Hocker,  Karl  amvti  (UffT). 

SIMSON,  RoBEET  (1687-1768),  mathemadiun, 
was  the  eldest  son  of  a  Glas^w  merohaut,  John  Sim* 
son  of  ffirictonbill  in  Ayrshire,  and  ms  bom  ca  the 
14th  of  October,  1687.  He  was  intended  for  the 
church,  and  passed  with  ^stinctioD  thxoogh  tbe  usou 
course  of  study  for  that  profession  at  the  uniTeiai^  of 
Glasgaw.  The  bent  of  his  mind,  however,  was  towards 
mathematics,  not  theology ;  and,  when  a  prospect  was 
opened  up  to  him  of  succeeding  to  the  mathematical 
chair,  he  proceeded  to  London  in  order  to  become  ac- 
quainted with  some  of  tbe  eminent  mathematicdanB 
tnere  and  to  inorease  his  stock  of  mathematical  knowl- 
edge. After  a  year's  reudenoe  in  London  be  returnol 
to  Glasgow,  and  in  1711  was  appointed  b:^the  uni- 
versity to  tbe  professorship  of  mathematios.  The 
duties  of  this  office  he  disctubived  for  half  a  century. 
During  that  time  he  puldisbea  several  works  on  pvoe 
geometiy,  and  earned  on  an  eztennve  mathemaueil 
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WireipoDdeiieft.  In  1746  the  univernty  of  St.  An- 
drews, wishiDg  to  confer  on  him  an  hononii;  dcwree, 
dioM,  Momding  to  his  ln(^npher  Br.  William  Trail, 
that  of  doctor  of  medione,  because  in  his  youth  he 
hd  made  a  careful  study  of  botany.  He  never  mar- 
iitji,  and  his  Iodk  life  was  spent  within  the  walls  of 
his  college.  His  nabits  were  exceedingly  regular,  his 
houraof  woi^  and  of  amusement  being  ngorously  fixed. 
A  fltodtoos  man  of  snenoe,  he  had  no  reliah  for  the 
nromiscuous  intercourse  of  society,  and  his  manner  of 
uving  was  simple  and  inexpensive.  In  peison  he  was 
till,  with  ft  handsome  ooantenanoe  and  an  affable 
uinaer,  and  he  used  always  to  dress  in  Ught-cdored 
dothee.  Though,  like  some  other  distinguished  mathe- 
niticiaDs,  he  was  rather  absent-minded,  in  matters  of 
bonneas  he  was  very  drcumspect.  He  was  a  man  of 
the  etrietest  integrity,  ready  to  do  justice  to  the  merits 
ef  others,  and  not  too  sennble  of  his  own.  He  en- 
joyed a  lone  course  of  uninterrupted  health,  and  was 
seriously  indisposed  only  for  a  few  weeks  before  his 
death,  which  took  place  on  the  Ist  of  October,  1768. 

The  flnt  of  SiBMoa'B  pablished  writings  is  a  paper  in  the 
miMopkieal  Tranmetiotu  of  the  Boyal  Sooietr  of  London 
(to),  tt.  p.  330,  1723)  on  the  sul^ect  of  Eadid's  Porianu,  the 
aatm  of  which  fae  was  Hio  first  to  elucidate  (see  Pobinib). 
Then  followed  SeOtemmm  Omtenm  LM  V.  (Edinburgh, 
I73S),  a  aeoond  edition  of  which,  with  additions,  appeared 
in  1750.  The  first  three  books  of  this  treatise  were  trans- 
bted  Into  English,  and  several  times  printed,  with  the  title 
The  Kkmma»  of  Iks  Omic  OMtuHt.  In  1749  was  published 
iyaOniM  Pufmi  LoMrmm  lUmvnm  ZJM 11^  a  lestoiatlon  ni 
•ne  of  ApoHoaius's  lost  treaUses,  finmded  on  the  lemmas 
^ven  in  tlie  seventh  book  of  VvpyaB'n  JfalhonatieaZ  OoUec- 
tim.  In  1756  appeared,  both  in  L«tin  and  in  English,  the 
flat  editiMi  of  hto  Euclid's  EUmmU.  Thia  work,  which 
ooatained  oily  the  flnt  six  and  the  eleventh  and  tweUth 
books,  and  to  whieh  In  Its  English  veiaion  he  added  tiie 
Ms  in  1762,  has  become  the  standard  text  of  Eaclld  in 
England.  The  additions  and  alterations  which  Simson 
Bade  by  way  of  restoring  ^e  text  to  its  "  original  accuracy  " 
m  certainly  not  all  of  them  improvementa,  and  the  notes 
he  tppeoded  show  with  what  an  unoritioal  reverence  he  re- 
Sirded  the  gr^t  freometers  of  ontiqaity.  Two  other  works, 
nstorations  of  Apolloninys  treatise  Sediime  Detemi- 
Mfa  Mid  Euclid's  treatise  De  ^ruMotibua,  which  Simson  was 
Um  distmstfbl  of  himself  to  publish  during  his  lifetime, 
were  printed  for  private  dicoutlon  in  1776  at  the  expense 
of  Earl  Stanhope,  in  a  volume  with  the  title  BoberU  Bbmo», 
U.D.  ....  Opera  (ttmiam  £eK9«a.  The  volume  contains 
abo  two  additional  books,  Dt  Sedione  D«(0mtitata,  two  small 
diaertstions  on  Xoffonttm  and  on  the  lAmiU  of  QikmtttMS 
mid,  Samoa,  and  a  few  problems  illnstratiTe  of  the  ancient 
nrawtrical  analysis.  How  &r  these  restorations  represent 
Hte  kst  originals  will  probably  always  be  a  matter  of  con- 
Jeetare.  The  Do  iWimurft^  certainly  cannot  be  coexten- 
sive with  Enclid's  three  books ;  bat.  If  it  is  only  a  restored 
bi0nent,the  credit  dne  to  Sinuou's  persevennce  and  pene- 
tistion  in  recovering  from  oblivion  the  nature  and  some  of 
the  omtents  of  one  of  the  most  loterestlQg  tieatises  of  an- 
tt^oi^  will  alwiva  be  soeh  as  to  ke^  his  name  in  the 
Noembranoe  oS  geometers. 

SIMSON,  William  (1800-1847),  portimit,  land- 
aoqie,  and  subject  painter,  was  bom  at  Dundee  in 
1800.  He  studied  under  Andrew  Wilson  at  the  Trus- 
tees* Academv,  EdiDborgh,  and  his  early  pictures — 
landscape  ana  marine  sal^ecte — were  executed  with 
neat  spirit  and  found  a  n»dy  sale.  He  next  tamed 
bis  attention  to  figure  painting,  producing  in  1829  the 
Twelfth  of  August,  which  was  followed  in  1830  by 
Sportsmen  Begaling  and  a  Highland  Deerstalker.  In 
the  latter  year  he  was  elected  a  member  of  the  Scottish 
Academy ;  and,  having  acquired  some  means  by  por- 
trait-punUng,  he  spent  three  years  in  Italy,  and  on 
his  return  in  1838  settled  in  LondoDiWhere  ne  exhib- 
ited his  Gamaldolese  Monk  Showing  Relics,  his  Gima- 
boe  and  Giotto,  his  Dutch  Family,  and  his  Columbus 
and  his  Child  at  the  Convent  of  Santa  Maria  la  Rabida. 
He  £ed  in  London  on  the  29th  of  August,  1847. 

SimaoD  k  greateet  aa  a  landionist ;  his  Sol  w^  Mobs— Sun- 
set, exhfUted  in  the  Boyal  Seotush  Aeademr  In  1831  and  now 
ht  the  JTational  G^l^,  Edinburgh,  ranks  as  one  of  the 
laiat  irrsmplos  of  the  eariy  Scottish  sehoc^  of  laudaoape. 


His  elder  brother  (Jeorge  (1791-1862),  portrait-painter, 
was  also  a  memtier  of  tiie  Boyal  Scottish  Academy,  and  bis 
younger  brotlier  David  (d.  1874)  piaottoed  as  a  laadsoape- 
paintor. 

SINAI.  In  judging  of  the  points  of  controversy 
connected  with  Sinai  we  are  brought  faoe  to  face  with 
the  question  of  the  historicity  of  the  Hebrew  records 
involved.  Though  new  attempts  to  fix  the  stations 
of  the  wilderness  wandering  appear  every  year,  critics 
have  long  agreed  that  the  number  of  forty  for  the 
years  of  wandering  and  for  the  stations  are  round 
numbers,  and  that  the  details  are  not  based  on  his- 
torical tradition  of  the  Mosaic  age.  This  does  not 
exclude  the  posmbility  that  the  names  of  some  or  all 
of  the  stations  belong,  to  real  places  and  are  based  on 
more  or  less  careful  research  on  the  part  of  the  writers 
who  record  them.  As  reguds  the  Mountain  of  the 
Law  in  particular,  if  the  record  of  Exod.  xix.  »q.  is 
strictly  historical,  we  must  seek  a  locality  where  600,000 
fighting  men,  or  some  two  million  souls  in  all,  could 
encamp  and  remain  for  some  time,  finding  pasture  and 
drink  for  their  cattle,  and  where  there  was  a  mountain 
(with  a  wilderness  at  its  foot)  rising  so  sharply  that 
its  base  could  be  fenced  in,  while  yet  it  was  easily 
ascended,  and  its  summit  could  be  seen  by  a  great 
multitude  below.  In  the  valley  there  must  nave  oeen 
a  flowing  stream.  The  peninsula  of  Sinai  does  not 
furnish  any  looaHt;y  where  so  great  a  host  could  meet 
under  the  conditions  specified,  and  aocordtngty  many 
invesUgators  give  up  the  statistics  of  the  number  of 
Hebrews  and  seek  a  place  that  fulfils  the  other  con- 
ditions. But  when  we  consider  that  the  various 
records  embodied  in  the  Pentatettch  [q.v. )  were  com- 
posed long  afler  the  time  of  Moses,  and  that  the 
authors  in  all  probability  never  saw  Sinai,  and  had  no 
exact  topographical  tradition  to  fkll  back  on,  but  could 
picture  to  themselves  the  scene  of  the  events  they  re- 
corded only  by  the  aid  of  imagination,  the  topographi- 
cal method  of  identifying  the  Mountain  of  the  Law 
becomes  very  questionable.  The  Pentateuohal  writers 
are  not  at  one  even  about  the  name  of  the  mountain. 
It  used  to  be  thought  that  Horeb  was  the  name  of  the 
mountain  mass  as  a  whok^  or  of  its  southern  part, 
while  Sinu  was  the  Mountain  of  the  Law  proper,  but 
it  has  been  shown  by  Dillmann  that  the  Elohist  and 
Deuteronomy  always  use  the  name  Horeb  for  the  same 
mountain  wnich  the  Jahvist  and  the  Priestly  Code 
called  Sinai.  The  Elohist  belonged  to  Nortliem  Iwael, 
but  Judges  V.  5  shows  that  even  in  Northern  Israel  the 
other  name  Sinai  was  not  unknown.  And  it  might  be 
shown,  though  that  cannot  be  done  here,  that  the 
several  accounts  vary  not  only  as  regards  the  name  but 
in  topographical  details,  llius  all  that  can  be  taken 
as  historicfuly  fixed  is  that  after  leaving  Qosheo  the 
Hebrews  abode  fbr  some  time  near  a  mountun  called 
Sinai  or  Horeb  Israel,  vol.  xiit.  p.  407),  and  that 
this  mountain  or  range  was  hdd  to  be  holy  as  a  seat 
of  the  Deity  (Exod.  xix.  1-3, 1  Kings  xix). 

Where,  then,  was  this  mountain  ?  Hie  Midianites, 
of  whom  according  to  one  source  Jetbro  was  priest, 
probably  always  lived  east  of  the  Gulf  of  *  Al^aba ;  yet 
we  can  hardly  follow  Beke  in  seeking  Sinai  beyond 
that  Kulf,  but  must  rather  think  of  some  point  in  the 
so-ouled  peninsula  of  Sinai,  which  lies  between  the 
Gulfe  of  'A^ba  and  Sues,  bounded  on  the  N.  by  the 
Wilderness  el-Tfh,  which  dopes  gently  towards 
the  Mediterranean.  To  the  south  of  this  wilderness 
rises  the  Jebel  el-T(h,  a  mass  compoeed  mainly  of 
Nubian  sandstone  and  cretaceous  limestone,  which 
attains  in  fantastic  forms  an  altitude  of  some  SOOOfbet j 
its  ridges  converge  towards  the  south  and  are  out  off 
by  great  valleys  from  the  mass  now  known  as  Mount 
Sinai.  The  latter  is  composed  of  primitive  rooks, — 
granite,  porphyry,  diorite,  gneiss,  eta  The  sandstones 
of  Jebel  el-Tfh  are  rich  in  minnals :  inscriptions  of 
Amenophis  IIL  and  Thothmes  TTT.  finind  on  the  spot 
show  that  the  andent  Egrotians  got  emerald,  mala- 
ohite,  and  kapfetgrUn  at  Sarblit  al-Khidem ;  and 

Google 


Digitized  by 


96 


SmCLAIR. 


Btitl  older  are  the  turquoise  and  copper  mines  of  Mag- 
h&ra,  where  inscriptionB  occur  b^iring  the  names  of 
kin^s  from  Senefru  and  Cheops  down  to  Ramesea  II. 
These  mines  were  worked  hy  cnminals  and  prisoners  of 
war,  and  the  waste  products  of  copper  foandiiea  indi- 
cate that  the  peninsula  was  once  oetter  wooded  than 
now,  of  which  indeed  we  have  express  testimony  of 
post-ChrisUan  date.  At  present  the  dominant  feature 
18  bare  walls  of  rock,  especially  in  the  primitive  forma- 
tions  ;  the  steep  and  jagged  summtts  have  a  striking 
eflFect,  which  is  increased  by  the  various  colors  of  the 
rock  and  the  deamcss  of  the  atmosphere.  The  deep- 
cut  valleys  are  filled  by  rushing  torrents  after  rain,  but 
soon  dry  up  again.  In  the  south  the  centre  of  the 
main  njountain  mass  is  Mount  Catherine  (8540  feet}, 
0mm  Sh6mar  to  the  southeast  being  little  lower ;  this 
peak  and  north  of  it  Mount  SerbS,!  (6750  feet),  which 
rises  more  immediately  from  the  plain,  dominate  the 
K&^ah,  a  waste  expanse  of  sand  strown  with  pebbles, 
which  ocoupiesthesouthwestmuvin  of  the  praiinsula. 
In  the  Kft'ah  is  the  village  of  1^,  and  at  the  south- 
ern promontory  (Kas  Mohammed)  is  the  little  hamlet 
of  Snerm.  The  sinai  group  as  a  whole  is  called  by  the 
Arabs  Jebel  al-Tiir;  the  name  Stnft  in  Arabic  comes 
only  from  books.  The  area  of  the  peninsula  is  about 
11,200  square  miles,  the  population  is  four  to  five 
thousand  souls,  chiefly  Bedouins  of  various  tribes, 
whose  common  name,  derived  from  Tdr,  is  Tow&ra. 
They  have  sheep  and  goats,  with  which  thejr  retire 
in  summer  to  the  high  landsj  where  there  is  ^ood 
pasture  ground,  and  where  springs  are  comparatively 
common.  On  the  chalk  and  sandstone  water  is  scarcer 
than  among  the  primitive  rocks,  and  often  brackish. 
Though  the  rocks  are  bare,  there  is  always  vegetation 
in  the  dales,  eapecially  aoadas  and  tamarisks;  irom 
the  latter  [T.  manni/era)  manna  is  still  derived  in 
quantities  that  vary  with  the  rainfall.  On  the  hilb 
grow  aromatic  plants,  especially  Tkymacem.  The 
fauna  includes  the  ibex,  hyraz,  and  hyena;  the  pan- 
ther too  is  sometimes  found.  Flights  of  quail  have 
been  observed.    In  some  valleys  Uiere  are  well-kept 

gardens  and  good  date-palms ;  the  most  noted  oasis  is 
lat  of  Feiran,  in  the  northwest  of  the  peninsula, 
which  is  watered  by  a  perennial  stream.  Whether 
Feiran  is  the  Rephidim  of  Exod.  xvii.  is  a  question 
which,  like  the  identification  of  the  other  stations  of 
the  Israelites,  depends  on  the  localization  of  the 
Mountain  of  the  Law. 

There  is  no  genuine  pre-Christian  tradition  on  this 
snbiect.  The  chief  authority  for  the  ancient  sanotitv 
of  Mount  Sinai  is  Antoninus  Martyr  (end  of  Uie  6th 
century),  who  tells  that  the  heathen  Arabs  in  his  time 
still  celebrated  a  moon  feast  there.  As  tin.  means 
' '  moon, ' '  this  feast  has  been  connected  with  the  name 
of  Sinai,  but  the  proposed  etymology  is  not  certain. 
Of  heathen  origin,  too,  are  the  many  Nabateean  in- 
scriptions (see  NABAT.AAN8)  of  Sinai,  found  especially 
in  the  W&dy  Mokatteb  (in  the  northwest),  and  some- 
times accompanied  by  rude  drawings,  liie  language 
and  character  are  Aramaic,  but  the  proper  names  are 
mainly  those  of  Arabs,  who  passing  by  (^ved  their 
names  on  the  rocks,  lliat  they  were  pUgnms  to  Sinai 
cannot  be  made  out  with  oertainty.  The  inscriptions 
date  from  the  early  years  of  the  Christian  era,  when 
the  Nabatiean  kingdom-  was  at  its  height. 

In  early  Ghriatian  times  many  anchorites  inhalnted 
Sinai,  living  for  the  moat  part  in  the  caves,  wluch  are 
numerous  even  in  the  primitive  rocks.  Then  monas- 
teries were  built,  the  most  famous  being  the  great  one 
of  St  Catherine  in  W&dy  el-I>6r  (the  valley  of  the 
monastery).  On  Serb&l,  too,  there  were  many  jrranite 
dwellings,  and  in  the  neighboring Pharan  (Phoenicion), 
which  was  a  bishop's  see,  there  were,  as  the  ruins  show, 
churches  and  convents. 

The  question  then  is  whether  when  the  hermits  first 
settled  in  the  peninsula  there  existed  a  tradition  as  to 
the  place  of  the  Mount&in  of  the  Iaw,  and  whether 
they  chose  for  their  reudenoe  a  spot  which  was  lUready 


traditionally  consecrated  by  memories  significant  to  the 
Christian  as  well  as  to  the  Jew.  No  assertion  of  the 
ezistfince  of  such  a  tradition  is  to  be  found  in  Jo8e||litK 
who  only^  sas^  that  Sinu  was  the  highest  monotam  of 
the  districfr— a  description  which  might  apidy  to  Serb&l 
as  seen  from  the  plain  below.  Eusebins  uses  expres- 
sions which  may  also  seem  to  point  to  Serb41  as  tbe 
place  of  the  law-giving,  and  it  must  be  admitted  thu 
the  tradition  which  the  holy  site  in  the  gronp  of 
Jebel  Mdstt  (t'.e.,  the  mass  of  which  Mount  Catherine 
is  the  highest  peak)  is  not  older  than  the  time  of  Jus- 
tinian, BO  that  the  identification  with  Mount  SerW 
seems  to  have  greater  antiquity  in  its  favor.  In  Uter 
times  Jebel  Mdsi  and  Sero&l  nad  each  its  own  tradi- 
tion, and  the  holy  places  were  pointed  out  at  each: 
thus  from  the  monastery  of  St.  Catherine  a  path  of 
granite  steps  was  constructed  up  to  "the  Mountun 
of  the  Law,"  but  similar  steps  are  found  at  Seilii]. 
That  these  traditions  are  not  decisive,  however,  rt 
admitted,  more  or  less,  even  by  those  modems  who, 
like  Lepsiiis,  Ebers,  Bartiett,  give  their  voice  forSer 
bdl.  Most  authorities  still  prefer  Jebel  Mdsi  or  some 
point  in  that  group,  but  they  again  diflTer  in  detuls. 
First  of  all  Uiere  is  much  difficulty  in  determining  the 
route  by  which  the  Hebrews  approached  the  mountvn. 
Then  comes  the  question  of  finding  a  suitaUe  plain  foi 
their  encampment  under  the  mountain,  which  is  best 
met  if,  with  Robinson,  Stanley,  Palmer,  and  otben. 
the  plain  is  taken  to  be  that  of  a!-R£be  and  the  over- 
hanging monntain  to  be  Jebel  Sufs&feh.  The  latter  is 
over  6300  feet  high,  and  consists  of  pasture  ground; 
it  does  not  fit  all  the  detuls  in  Exodus,  but  this  objec- 
tion is  quite  as  strong  against  the  traditional  site  od 
Jebel  Miia4  (Mount  Moses),  which  lies  farther  to  the 
sonth.  Jebel  Miisi  has  been  accepted  by  !nscbendorf, 
lAborde,  Bitter,  Strauss,  Farrar,  and  many  othos;  oo 
this  view  the  Isra^ites  must  have  encamped  in  the 
narrow  W&dy  al-Seba'fyeh,  north  of  the  mount  But 
the  absence  of  exact  topographical  detail  on  the  [an 
of  the  Biblical  narrators,  who  always  speak  of  Sisu  u 
if  it  were  a  single  summit  and  ^ve  no  hint  about  sev- 
eral summits  of  which  it  is  one,  shows  that  in  thoi 
time  there  was  no  real  tradition  on  the  matter,  and  thu 
all  attempts  at  identification  are  necessarily  vun. 

lAieratwre. — Bnrckbaidt,  Trav^  »»  %ria,  London,  | 
1822;  Leon  de  Laborde,  Voyage  de  PArabie  Fetrfe,  P»ria, 
1830-36  ;  Robinson,  Biblical  Reteareh^,  London,  1641;  Lep-  ! 
Bias,  Rdte,  Berlin,  1845 ;  Stanley,  Sinai  and  I^eatine ;  Tnu, 
Aut.  d.  Orient,  Stuttgart,  1837;  Ordnance  Surves  of  the  Fn. 
of  Binai,  Southampton,  1869,  3  vol. ;  Palmer,  Deaert  of  lit 
Rcodne,  Cambridge,  1871;  Ebers,  Durck  Qotm  scum  .%wt,  2d 
ed.,  Leipsic,  1881;  Baker  Greene,  The  Hebrew  Migratuni, 
London,  1883;  Hall,  Momt  Seir,  Sinai,  and  WeH  FtUe^tM, 
London,  1BB5.  See  also  the  Paleatine's  Society's  Qvarterii 
Statement,  paanm,  (a.  eo.) 

SINCLAIR,  Sir  John,  Bart.  (1754-1835),  a  volu- 
minous Scottish  author,  was  descended  from  the  Sio- 
diurs  of  Ulbster,  a  branch  of  the  noble  house  of  Caith- 
ness. He  was  the  eldest  son  of  George  Sinclair  and 
Janet,  daughter  of  William,  Lord  Strathnaver,  and 
was  bom  at  Thurso  Castie,  10th  May,  1754.  Forashort 
time  he  had  Loffan  the  poet  as  a  private  tutor,  and, 
afler  studying  Greek  and  Latin  at  the  high  school  of 
Edinburgh,  entered  the  university  in  his  thirteenth 
year.  He  ms  admitted  a  number  of  the  ftoalty  of 
adTooates  in  1775,  and  was  subsequentljr  called  to  the 
English  bar  (Lincoln's  Inn),  but,  preferring  pditios  Ut 
laWj  was  in  1780  elected  member  of  pariiament  fas  his 
native  county.  As  Ciuthness  was  then  only  ^temat^ly 
represented  with  Bute,  he  was  in  1 784  chosen  for  Loet- 
withiel,  Cornwall,  and  in  1796  for  Petersfield,  Hamp- 
shire, his  parliamentary  career  extending  almost  unin- 
terruptedly over  thirty  years  till  July,  1811.  In  1782 
he  b^an  the  issue  of  those  pamphlets  on  various  sub- 
jects connected  with  the  welfare  of  the  nation  which 
made  him  perhaps  the  most  voluminous  author  of  jus 
time,  his  seijarate  publications,  as  given  in  his  Memoir$, 
amounting  in  all  to  three  hondred  and  uxtf-Bena. 
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His  reputation  as  a  financier  uid  pditical  economist 
was  firmly  established  by  his  publieatioo  in  1784  of  the 
IS^ery  of  the  PabUc  Kevenue  of  the  British  Empire, 
to  snfaeeqaent  editions  of  which  was  added  a  Review 
ofthe  financial  Administratum  of  the  Right  Hon. 
William  FUt.  The  adoption  of  his  plan  fur  the  issue 
of  exchequer  bills  dikring  the  ^reat  cummeroial  stagna- 
tion of  1793  prevented  the  ruin  of  a  large  number  of 
merehants  and  manufactureis  ;  and  in  1797  Pitt  con- 
sulted him  when  the  treasury  threatened  to  become 
exhausted,  with  the  result  that  the  scheme  known  as 
^e ' '  loyalty  loan  ' '  was  established.  On  4tb  February, 
1786,  Sinclair  was  created  a  baronet  of  G-i-eat  Britain. 
Afler  suooeeding  his  father  iu  1770  he  had  set  himself 
to  improve  the  family  estates,  thus  changing  in  a  great 
degree  the  aspect  of  GaiUmesa  and  affording  employ- 
meat  to' a  largely  increased  number  of  the.popuwioQ. 
In  1791  he  estauished  at  Sdinburgfa  a  sooiety  for  the 
improTement  of  breeds  of  sheep;  and  in  1793  hecir- 
ciiu^«d  a  plan  for  a  board  of  agriculture  and  internal 
improvement.  When  the  board  was  shortly  afterwards 
ertabliiihed  by  a  charted  from  the  crown  he  was  nomi- 
nated its  first  preudent.  From  the  unrioultural  reports 
paUiahed  by  this  Bo<nety  he compilednis  Code  of  Agn- 
culture,  pabUshed  in  1819.  About  1790  he  con* 
oeived  a  plan  for  a  Statiaticat  Account  of  Scot- 
katd,  and  the  work  was  poUiflhed  in  twenty-one 
Tolomes,  179I7I799. 

Sir  John  Sinclair  was  also  the  author  of  a 
nnmbw  of  tracts  on  naval  and  military  subjects ; 
and  in  1794  he  rused  for  the  defence  of  the 
kingdom  a  renmeot  of  a  thousand  men,  at  first 
calted  the  "Xiaithness  FenoiblM^"  aftwwards 
the  Rothesay  and  Oudiness  FenoiUes";  a 
second  battalion  of  a  thousand  men  was  raised 

him  in  1795,  which  took  part  in  suppressing 
the  rebellion  in  Ireland  tn  1798.  Though  ori^- 
naUy  a  supporter  in  parliament  of  the  war  policy 
of  Pitt,  he  aftOTwards  joined  the  "armed  neu- 
trality "  party,  which  advocated  retrenchment 
and  reform.  In  1805  he  was  appointed  by  ¥itt 
A  commisnoner  for  superintending  the  oonstruo- 
tion  of  roads  and  bridges  in  the  north  of  Soot- 
land.  He  was  a  member  of  most  of  the  agricul- 
toral  sodeties  of  the  Continent,  and  held  as 
many  as  twenty-five  fweig^  diplomao.  1^  was 
■a  feUow  of  the  Royal  Societies  of  London  and 
£dinbttrgh,  a  fellow  of  the  Antiquarian  Sooiety 
of  London  and  President  of  the  Highland  So- 
«ie(7  of  London.  No  man  of  his  time  took  a 
more  oomprehensive  and  enlightened  interest  in 
the  general  welfare  of  the  country  or  conferred 
on  it  more  substantial  benefits  He  eiyoyed  the 
esteem  and  intimate  friendship  of  many  eminent 
contemporaries  both  at  home  and  abroad,  with 
several  of  whom  he  kept  up  an  extensive  corre- 
spondence.  He  £ed  2m  Deoember,  1835. 

By  his  fiiat  wife,  a  dauRhter  of  Alexander  Hait- 
lana  of  Stoke  Newiogton,  near  London,  he  had 
two  daaghten,  of  whom  the  elde1^,  Hannafa,  was 
the  anthoraM  of  a  work  on  the  Principle  of  Cke 
CkriattM  Jbifk.  By  his  second  wife,  the  Hon.  Diana 
Maodonald,  onlv  daughter  of  Alexander,  first  Lord  Hac- 
donald,  be  had  thirteen  children,  of  whom  the  eldest 
BOO,  George  (1790-1860),  who  snoceeded  to  the  baronetcy, 
was  a  schoolfellow  of  Byron  and  Peel  at  Harrow,  and 
fa  styled  by  Byron  the  "prodigy  of  oar  school  days"; 
the  third  son,  John  (1797-18^),  became  Aiehdeacon  of 
Hiddleaez,  and  besides  the  Memoirt  of  his  fother,  wrote  sev- 
eral  theological  works ;  and  the  fourth  daughter,  Catherine 
(1800-1864),  who  for  many  years  acted  as  his  secretary, 
after  his  death  achieved  some  distinction  as  an  anthoress, 
bsr  principal  works  being  Jfodem  Aeeempltjmeiai,  1836 ; 
aeaOmmd  amd  the  SeeMt,  1840;  Modem  ^Motion,  1841;  and 
Apater  Legend*  tmd  BiiU  TruOu,  1852. 

See  Cbrremortdatoe  ofOuIUgbt  Hon.  3b- John  Sindatr,  Bart.,  teOA 
Memktlmxnm  qt  DlaUngaUlted  aaraeten,2  toIb.,  London,  1881 ; 
and  atemotrt  ^tke  LVc  and  fforlaqr  Ute  MfftUHon.SirJolm 
dalr,  I  T0lB„  Kdlnbnrgb,  1887. 

SINB,  the  westernmost  territorial  enbdiviuun  of 
Vol.  XXII.— 1108 


India^  and  a  frontier  province  of^considerable  inipcr- 
tance  in  a  geographical  and  political  aspect,  lies  between 
the  23d  and  28th  parallels  of  N.  latitude  and  between 
the  66th  and  71st  meridians  of  E.  longitude.  Its 
length  Irom  north  to  south  is  estimated  at  360  miles, 
and  the  average  of  its  breadth  from  east  to  west  at 
170.  On  the  north  it  is  bounded  by  the  Khelat  state 
(see  Baluchistan),  the  Punjab,  and  Bah&walpdr; 
on  the  E.  by  JaisaJmtr  and  Mulani,  or  generally  the 
more  desert  tracts  of  Western  Rty'putana ;  on  the  S. 
by  the  Runn  of  Cutch  (Rann  ofKachh)  and  the  Indian 
Ooean  ;  and  on  the  W.  by  Khelat,  which  overkps  it 
on  the  north.  Including  the  alienated  district  of 
Khairpur  and  the  extensive  tract  to  the  south  called 
the  political  superintendency  ofthe  Thar  and  Parkar, 
its  area  is  set  down  as  between  56,000  and  67,000 
square  miles. 

The  one  great  geographical  featnre  in  Sind  is  the 
lower  Indus,  passing,  as  it  does,  throu{jh  the  entire 
length  of  the  province,  first  in  a  southwesterly  direc- 
tion, then  turning  somewhat  to  the  east,  then  return- 
ing to  a  line  more  directly  south,  and  finally  inclining 
to  the  west,  to  seek  an  outlet  at  the  sea.  Though 
these  is  much  similarity  in  the  appearance  of  the  land- 


)l«p  ofSInd. 

scape  on  the  two  sides  of  the  broad  river,  the  distant 
line  of  mountaios  between  Sakhar  and  Sehwan,  the 
steep  pass  overhaneing  the  water  at  I^ki,  and  the 
bill  country  below  Sehwan  give  a  distinctive  character 
to  the  right  bank,  and  lend  it  special  attraction  when 
contrasted  with  toe  flat  lowlands,  merging  into  desert, 
on  the  left  Sind  has  been  aptly  likened  to  Egypt. 
If  the  one  depends  for  life  and  fertility  on  the  Nile,  so 
does  the  other  on  the  Indus.  The  cities  and  towns 
are  not  so  readily  to  be  compared.  Hyderabad,  not- 
withstanding its  remarkable  fortress  and  handsome 
tombs,  can  scarcely  vie  in  interest  as  a  native  capital 
with  Cairo ;  nor  can  Kurraehee,  as  a  Europeanized 
capiuU,  be  said  to  have  attained  the  celebrity  of  Alex- 
andria. Yet  there  are  some  respects  in  which  this 
particular  province  would  not  be  wholly  eclipsed,  even 
m  its  outside  pictures.   It  contains  many  monuments 
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of  archKnIogioal  and  architectural  interest,  and  to  the 
traveller  deenendtng  the  river  from  the  Puqjab,  or  as- 
oendingitfrotn  Kotri,  the  coup  d'adl  on  the  approach 
to  Bohri  is  at  times  singularly  striking.  The  DMutiAil 
littJe  island  of  Khw^'a  Kidhr  is  a  gem  in  itaelf ;  and 
there  is  at  certain  seasons  undoubted  poetayin  the 
very  dreariness  of  Sakhar  and  Bakhar. 

Owing  to  the  deflclenoy  of  rain,  the  otmtiDiunoe  of  hot 
weaUMT  in  SLnA  is  exceptional.  Lying  between  two  mon- 
Boons,  it  Just  eecBpes  the  inflaenoe  of  hoth.  Thewnthwest 
monsoon  stops  short  at  lAkhpat  Bandar,  the  noithweat  mon- 
soon at  Kurrachee,  and  even  here  the  annual  rain&U  is  not 
reckoned  at  more  than  aiz  or  eight  inches.  At  times  there 
is  no  xi^nfUl  for  two  or  three  yean,  while  at  others  there  is 
a  whde  season's  rainfldl  in  one  or  two  days.  The  avenge 
tempentare  of  the  summer  months  rises  to  96<*  F.,  and  the 
winter  average  is  60%  the  sammer  maximnm  being  120° 
and  the  winter  minimam  32°.  The  tempentare  on  the 
sea-OMSt  Is  much  more  equable  thui  elsewhere.  In  North- 
em  Sind  we  find  fhist  in  winter,  while  both  there  and  in 
Lower  Sind  tfae  summer  heat  is  extreme  and  prolonged. 
This  great  heat,  combined  with  the  polsonoos  exiialatrons 
from  the  pools  left  after  the  anneal  inundation  and  the 
deei^i^  vflgetsble  deposits,  produoea  the  fever  and  agae 
with  which  the  name  of  tiie  oouolay  w  aasooiated,  and  to 
which  even  the  natives  themselves  &U  a  prey. 

^e  soil  is  largely  dependent  on  the  river  overflow.  This 
grand  provision  of  aatore  is,  however,  uncer- 
Soll  and  Mnly  ezen4Bed ;  and  not  only  is  the  aotoal 
cuttlvatton.  volome  of  water  saj^Iied  Oram  uie  upper  Indus 
liable  to  fluctuation,  but  the  particular  lauds 
inundated  or  nntooched  by  Inundation  vary  according  to 
the  caprices  of  the  river.  Questions  of  alluvion  and  di)u- 
vion  are  therefore  of  frequent  occurrence ;  and  it  is  often  as 
hard  to  say  whether  newly-tfarown-up  lands  lielong  to  the 
state  or  an  individual  proprietor  as  it  is  to  decide  who  is 
the  loser  in  the  case  «  lands  newly  submerged.  In  the 
lands  which,  as  a  rule,  are  reached  annually  and  in  &ir 

Sroportion  by  ttie  inundation,  tfae  soil  is  so  rich  as  to  pro- 
nce  two  crops  or  even  more  in  the  year  witboat  the  assist- 
anoe  of  manure.  Salt  is  present  in  great  quantity.  The 
two  prineipiJ  yearly  crops  are  the  vernal,  Vnown  as  roH, 
sown  in  autumn  and  reaped  in  spring,  and  the  wtumnal, 
known  as  ikarif,  sown  in  summer  while  the  river  is  high 
and  reaped  from  Ootoberto  December.  Insome  districts  there 
is  a  distinct  third  crop  calledMiAras,  sown  in  March  and 
reaped  in  July  and  August.  The  implements  of  husbandry 
are  the  plough  lhar),  drawn  by  two  bullocks ;  the  harrow 
(Mhor),  a  heavy  log  of  wood  drawn  by  foor  bullocks,  a  man 
standing  on  each  end;  the  seed-sower  (n&ri),»  tube  fl^ed  to 
the  plough  with  a  wooden  funnel  on  the  top,  used  while  the 
ground  is  being  ploughed  for  the  last  time ;  a  curved  hook 
id&tro)  with  taeth  like  a  saw,  for  reaping ;  and  a  hoe  {kiriah), 
for  weeding. 

The  principal  products  are  ft^fri  (a  well-known  Indian 

pmin),  mnA  ju&ri  (tbelndlan  millet),  rice,  cotton. 
Prod  nets.     sugar-cane,  tobacco,  oil-seeds,  whea^  barley,  and 

indigo.  Of  these,  wheat  may  be  considered  the 
staple  produce  of  Upper,  and  bdjri  and  jwtri  of  Middle  and 
Lower  Siud,  DatoB,  plantains,  mangoes,  limes,  oranges, 
nomegraoatee,  citrons,  flgs,  gnpes.  apples,  tamarinds^  mul> 
Denies,  and  melons  are  said  to  be  flruits  oommon  to  the  coun- 
try; and  it  is  added  that  of  late  years  nectarines,  peaches, 
apricots,  and  other  fruit  trees  have  been  succeesflilly  intro* 
duced,  but  the  statement  must  be  received  with  some 
reservation  in  respect  of  quantity  and  qoality.  There  is  no 
doabt  that  the  fhiits  imported  by  thp  AQuhan  traders  find 
more  fovor  than  any  home  products. 
Among  the  chief  mannfactures  may  be  mentioned  the 

gold,  silver,  and  silk  embroideries,  carpets, 
Manuflw-  dothi,  lacquered  ware,  horse-tnppings  and 
tnres.         other  leather-work,  paper,  pottery,  tiles,  swords, 

and  matchlocks,  ana  the  boxes  and  other  arti- 
cles of  inlaid  work  introduced  more  thu  a  century  ago 
from  Shirte  The  lac  work,  a  widely  extended  induaby  in 
India,  is  also  in  vogue  in  Sind.  Variously  colored  lac  Is 
laid  la  sueoesBlon  on  the  boxes,  etc,  while  turning  on  the 
lathe,  and  the  design  is  then  cut  through  the  difi'erent 
colors.  Hyderabad  has  long  been  fkmons  for  its  silks  and 
cottons,  silver  wnd  gold  work,  and  lacquered  ornaments,  and 
the  district  could  once  boast  of  skilled  workmen  in  arms 
wnd  armor;  bat  anless  the  denumd  for  the  products  of  its 
industries  increase,  it  is  to  be  feared  that  its  old  reputation 
will  not  long  be  maintained.  In  the  cloths  called  audi,  silk 
is  woven  with  the  striped  cotton — a  practice  possibly  due  to 
the  large  Mohammedan  population  of  the  country,  as  no 
Moslem  can  wear  a  garment  of  pure  silk  without  infkaction 
of  the  law.  As  regards  the  carpets.  Sir  George  Birdwood 


states  that  those  from  Sind  are  the  cheapest,  coaneet,  and 
least  durable  of  all  made  in  India.  Formerly  they  wen 
fine  In  design  and  ooloriog,  but  of  late  yeais  they  have 
greatly  deteriorated.  The  cheap  rags,  which  sell  for  shoot 
9b  [$2.18]  each,  are  made  with  the  pile  (if  not  altogether) 
of  oow  hair,  woven  upon  a  common  cotton  foundatim,  with 
a  rough  hempen  shoot.  The  patterns  are  bold  and  mltod 
to  the  material,  and  the  dyes  good  and  harmonious. 

In  1837  the  soology  of  Sind  was  reported  by  Bonus  to 
comprise  of  genera  and  species  20  mammals,  191 
birds,  36  flsnee,  11  rqptilea  besides  200  in  otlier  Hobm. 
depwrtments  of  natural  history.  Of  wild  anl- 
mols  we  find  the  tiger  (in  the  Jungles  of  Upper  Bind),  ths 
hyena,  theoArJchar  or  wild  sss  (in  the  souw  part  of  the 
lliar  and  nukar  district),  the  wolf,  Jackal,  fox,  wild  hog, 
antelope,  vharko  or  hog  deer,  hates,  and  porcupines.  Of  bins 
of  prey,  the  vultan  and  sevei^  Tsrietaes  of  Cdcon  be 
mentioned.  The  flamingo,  pelican,  stork,  crane,  sad 
Egyptian  ibis  frequent  the  shores  of  the  delta.'  Beside* 
these  there  are  the  H6dra  (bustard )  or  tUAr,  the  rock^gnmae, 
quail,  partridge,  and  various  kinds  of  parrotB.  Wsterfinrl 
are  {dentiful ;  in  Uie  cold  season  the  lakea  or  ikamtki  aie 
oov«a«d  with  wild  geese,  htlattif,  ducks,  teal,  carlew,  sad 
snipe.  Among  other  animals  to  be  noted  are  secnptoai, 
liaards,  centipedes,  and  many  snakes. 

The  domestic  animals  include  camels  (one-humped),  buf- 
faloes, sheep  and  goats,  horses  and  asses  (small  but  hardy), 
mules,  and  bullocks.  Of  fish  there  are,  on  the  sea-cosa^ 
sharks,  saw-fish,  rays,  and  skate;  cod,  nr,  oavatto,  rod- 
snapper,  gauir,  begti,  (ianpira,  and  bnn  abound.  A  kind  of 
sudine  also  frequents  tue  coast.  In  Uie  Indns,  the  finest 
flavored  and  most  plentiftal  fish  is  the  polo,  generally 
identified  with  the  htlMa  fish  of  the  Ganges.  Damhkn 
rohita)  and  mullet,  nwr6ko  (Oirrhina  mri^afa)  gandan  [Ntlep- 
tenu  ieapirat),  khagooT  catfish  {Rita  bachanani),  p<^ri  {.Barbut 
tanma)  sAoMtr,  jerJAo,  and  ringhiri  (Jfocnmst  oor)  are  alio 
found.  Otter,  turtle,  and  porpoise  are  frequently  met  with; 
so  too  are  long-snouted  alligaton  and  water-snues. 

The  extent  of  forest  land  Is  relatively  small.  The  fbrcats 
(about  eighty-seven  in  number)  are  situated  for 
the  most  part  on  the  banks  of  the  Indns,  and  FOnMa. 
extend  southward  from  Qhotki  In  the  Bohri 
deputy  collectorate  to  the  middle  delta.  They  are  desoribel 
as  narrow  strips  of  land,  from  two  to  three  miles  in  length, 
and  nnging  from  two  Airlongs  to  two  miles  in  breadth. 
The  largest  are  between  9000  and  10,000  acres  in  ares,  bat 
are  subject  to  diminution  owing  to  the  eocroachmenta  af 
the  stream.  The  wood  is  principally  bibul  {Aeadti  oroMos), 
ftohott  (BwH^w  ewhratusa),  and  iartdi  (PniopU  magen). 
The  tilt  (Dalbtrgta  StuA)  grows  to  some  extent  in  Upper 
Sind;  the  iron-wood  tree  {Toeona  imduttiia)  is  found  nosr 
the  hills  in  the  Mehar  districts.  There  are,  besides,  the 
Ki'm  (Mdia  AModirachta),  tfae  ptpol  (Fieua  rriigitmt),  the  Mr 
{Stypktu  Jvjuha).  The  delta  has  no  forests,  but  its  shores 
abound  with  mangrove  trees.  Of  trees  introduced  by  \b* 
forest  department  we  have  the  tamarind  ( TcuutrinduM  iadtet), 
several  Aastralian  wattle  trees,  the  aula  {BaMica  ofiei»alu), 
the bakera ( TermtHolia  BtUertta),  thecarob  tree ( C!enitoiHS<Sii»- 
(Ha),  the  China  tallow  (SHWn^ta  aeftt/era),  tfae  btsl  {JSgUMar*' 
and  the  niahu£  (Bostts  UOifaUa),  as  well  as  the  water 
chestnut  (TVapa  tiofaas).  There  la  a  spedally  organised 
forest  d«>arbnent. 

For  adnunistmttve  purposes  the  |novinoe  has  five  well- 
understood  divisions  :—(l)  FroHiter,  Upper 
Sind,  of  which  the  principal  town  is  Jaoob-  Territorial 
abad,  named  after  the  late  General  John  Jacob,  diviriOBi. 
C.B.,  its  founder;  tfae  hamlot  which  oocapied 
Its  site  in  1843  was  a  mere  speck  luthedes^and  itsnsm^ 
E.haugarh,  can  hardly  be  associated  with  the  fine  cans!  and 
abundant  vegetation  now  marking  the  locality ;  (2)  ShihtT- 
pnr,  with  its  capital  of  the  same  name  and  Sakliar,  both 
notable  places  on  the  ri^t  bank  of  the  Indus  j  in  this 
division  also  are  tbe  towns  of  Larkh&na  and  Bohri,  the  bMt 
on  the  left  bank  of  the  river ;  (3)  Sjfderahad  {HaiOmiaH, 
of  which  the  chief  town,  having  the  same  name,  was  the 
capital  of  the  province  prior. to  the  British  occupation;  (4) 
Kurruchee  vZarocAi),  with  its  modem  Eoropeauued  espitsl 
and  harbor  and  TiUtha,  a  town  of  interesting  local  ano- 
ciations ;  (6)  Thar  and  Parhar,  an  outlying  district  on  the 
southeast,  more  or  less  part  of  the  desert  tract  extending 
far  and  wide  in  that  particular  qaarter.  Besides  these  there 
is  the  territory  of  Mir'Ali  Mnrad,  Talpur, greatly  curtailed 
of  Its  original  dimensions,  but  still  forming  a  large  land 
^ienation  in  Upper  Sind. 

Where  cultivation  depends  so  much  on  the  character  of 
the  year's  inundation,  it  is  natural  that  the 
revenue  should  be  uncert^n.   In  1883-84,  for  Bevenne. 
instance,  the 'river  was  abnormally  low.  Con- 
sequently the  area  of  cultivation  was  contracted,  and,  wh!I» 
aonsidenhle  remissions  hsd  to  be  gnnted,  eolleetions  wv 
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irlth  difficulty  carried  out.  The  rain&ll,  moreover,  except 
ta  the  TbMT  mad  Parkar  district,  waa  not  only  scanty  but 
anseaaonable.  In  lliar  and  Parkar  the  rainfoll  was  e«pe- 
eiilly  &m»^Ie,  and  owing  to  an  early  inondation  and 
win  wqianitioiu  lands  never  before  cultivated  were 
broogn  wider  the  pUta^. 

Tht  from  canal  revenoe  in  Sind  amoanted  la  1883-84 
t«  Bl.  3,688,754  [(1,791,762.46],  uid  the  land  revenue  to 
fii.  1,171,925  [$568,555.56].  In  roand  nnmben  and  English 
birei-Witboat  reference  to  the  deterioration  of  the  rupee 
toUl  ia  about  £487,000  [92,36i^8a0],  of  which  three- 
kaitht  Is  due  to  oanal  Irrigation. 
Tbe  popalation  may  be  roughly  reckoned  at  two  millions 

and  a  half,  an  ectinuite  which  is  borne  ont  by 
PryiktVtii  11m  oenms  of  1881.  Knrrachee  is  now  the  most 

popnhnu  of  the  capitals,  and  its  numbers  &r 
exceed  those  of  Shlkarpur  and  Hyderabad.  Bat  the  ohar- 
uter  of  its  Inhabitants  differs  ftt>m  that  of  other  large  towns 
In  Sind.  They  are  for  the  moat  part  foreign  and  migratory, 
lad  do  not  represent  the  tme  ^ndls. 
or  the  two  great  divisioBS  of  tite  pec^le  In  ffind  the  Ho> 

hammedans  comprise  about  two-thirds  of  the 
tuetud  whole,  the  Hindus  the  remaining  third.  The 
COS-        Mohammedaos  may  be  divided  into  two  ^eat 

bodies — the  Sindia  pnqnr  and  the  Datoraliied 
Madia,  Hie  Slndi  proper  is  a  desoendsut  of  the  original 
Hloda.  In  religion  ae  is  a  Sdnl,  though  some  of  the  Sindis 
l-elong  to  the  Sbia  sect.  There  are  probably  more  than 
Uvea  handfed  ftmilies  or  elans  among  the  Sindis.  Iliere 

Sasaxule,  no  distlne^on  of  cast^  except  that  fiillowera 
ontain  Tocatkms— each  as  weavers,  leatiier-workers, 
iwe^wn,  huntamen — are  considered  low  and  vile.  The  six 
different  classes  of  naturalised  Sindis  are— the  four  fcmilies 
of  the  Saiyids  (the  Bokhiri,  Matbari,  Sbirisi,  and  Lahhi- 
the  Athens,  from  Khorasan;  the  &lnchis;  the 
dsns  or  Sfdie — originally  Africans ;  we  Uemans;  and  the 
Khw^si.  Hie  Hindu  population  of  Sind  may  be  divided 
into  the  following  principal  castes :  the  Brahmans, 
Kdiatrisa,  WiUsblas,  and  S6dras,  with  their  subdivisions. 
Beridei  these  there  are  the  Sikhs,  and  the  religioas  mendl- 
csnts— tihe  8ao^i>  JogI,  Gosifn,  and  Ogar,--all  of  Biahman 
origin. 

Tbo  educational  progress  made  in  Bind  during  the  quarter 
of  a  century  suooeeding  the  mntiny  has  been 
MnraWgn.  Tery  preafc  In  1856  there  was  but  one  Govern- 
ment English  school,  with  82  boys,  at  Kurrachee. 
snd  one,  with  25  boys,  at  Hyderabad ;  and  of  the  82  only  8 
of  the  pupils  were  Sindl.  In  1884-85  Sind  could  boast  of  a 
Government  high  school  at  Kurrachee  with  400  pupils,  of 
siMthv  high  school  at  Hydetabad  with  338  pupi^  and  of  a 
third  at  Shlkarpur  with  228  boys.  The  three  passed  39  out 
vtIB  eandidatea  for  matriealatfon  at  the  Bombay  nnlversitr. 
Of  veniacalarorSindi-Ferflian  schools  under  native  masters 
there  were  34  which  came  under  Qiyvernment  supervision 
b_  1868,  whereas  there  were  in  1884-^  no  lees  than  23 
niddle  school»-4eaching  the  vernacular  and  English— with 
1166  pupils ;  and  in  the  primary  schools  the  number  of 
pupils  waa  nearly  20,000. 

^ptatn  (now  Sir  Bichard)  Burton  has  given  a  clear  and 
j^^^^     instructive  account  of  the  language  and  litera- 
tnre  of  Sind.   The  Urge  proportion  of  Sanskrit 
tore.  and  Arabic  words  admitted,  the  anomalous 

structure  of  the  grammar,  and  the  special 
Noadsof  certain  letters  of  its  alphabet'render  the  first  re- 
Btaikable;  and  the  original  romantic  poems  and  translations 
of  Arabic  religions  works  oommand  the  attention  of  soholan 
to  flie  aeoond.  Among  the  more  celebrated  of  the  native 
writers  are  Makhdum  TTAthiwi  Makhdum  Ahdallah,  and 
Ssiyid  Abdal-Latif. 

Ilie  leading  features  of  the  two  years'  campaign  of  Alex- 
Sitim  ander  the  Great  in  the  Pui^ab  Mid  Sind  have 
been  touched  <Ri  elsewhere  fsee  India,  yd.  xii. 
P- 826}.  About  711  A.D.  tlie  Hlndoa  of  Sind  were  conquered 
W  Mnharnmad  Kasim,  the  young  general  of  the  caliph 
Walid,  but  his  successors  were  nni&le  to  hold  their  ground. 
In  reidity  it  was  the  overwhelming  irruption  of  ftUhm6d 
flf  Ohaani  three  eentariea  later  which  finally  saUngated 
the  province.  Nearly  six  centuries  later  stUI,  Sind  was 
•onexed  by  the  great  Akbar  to  Delhi.  In  the  meanwhile 
ft  had  been  governed  by  princee  and  petty  chietk,  all  of 
vbou  are  celebrated  in  focal  history.  After  Akbar,  and 
op  to  the  time  of  Nadir  Shah^  Invasion  of  India,  there  is 
lime  historically  fmnortant  to  distinguish  the  province, 
wparated  from  the  other  divisions  of  the  Hughal  empire, 
though  its  governors  possessed  a  certain  delegated  power 
which  misht  well  have  tempted  the  more  ambitious  to  re- 
fott.  When  Nadir  tocAposMSsion  of  the  lands  west  of  the 
bdoB,  one  Nlir  Unhammad  Kalhoia  was  the  (nori  mler  in 
Sod.  The  tribe  to  which  he  belonged  claimed  lineia  de- 
went  from  Ahhaa^  uncle  of  the  prophet,  and  had  a  widely- 


spread  repute  for  sanctity.  Ilielr  political  inflnenoe  had 
been,  moreover,  increasing  for  many  years,  and  in  the  per> 
son  of  one  or  twoof  their  stronger  uiie&  they  had  on  sundry 
occasions  rteen  in  armsagainst  the  imperial  troops.  In  1701, 
or  thirty-eight  years  before  the  Peisian  invasion.  Tar  Un- 
hammad S^lhoxa  had  obtained  possession  of  Shikupur, 
and  managed  to  get  from  the  Mughal  emperor  a  firman 
conferring  upon  him  the  "  sabahdiri "  of  the  DSra  districts, 
with  the  title  of  "  Kfauda  Y6t  Khan."  On  his  death  in  1719 
be  had  extended  his  territory  by  the  acquisltiou  of  the 
Kand  i£ra  and  I^rkhflna  districts,  and  of  Sibi,  a  vast  tract  of 
country  then  including  within  its  limits  Sakhar  as  weU  as 
Shlkarpur.  He  was  succeeded  by  his  son  N6r  Uohammad, 
who,  as  above  shown,  was  in  the  unenviable  position  of 
having  to  account  for  bis  actions  to  no  less  notable  an  an* 
tagonist  than  Nadir  himself.  The  latter  was  eventually 
appeased  by  an  annual  tribute  of  20  lakhs  of  rupees,  and  on 
his  return  to  Persia  conferred  upon  the  Kalhora  prince  the 
tiUeof  "Shah  KuU  Khan."  On  Nadir's  death  the  Sind 
lands  of  N6r  Mohammad  became  tribntuy  to  Ahmad  Shah 
of  Kandahar,  the  transfer  being  se^ed  by  the  bestowal  of 
a  new  title.  "  Bbah  Nawis  Khan."  This  occurred  in  1748, 
from  which  date  till  1783— when  Abdul  Nabi,  the  last 
of  the  Kalhora  princes,  was  defeated  by  Mir  Fath 
Ali  Khan,  uid  the  mling  dynasty  forcibly  sopeneded  by 
the  l^tl^r  Baluch  chiefe--the  local  history  is  a  mere  record 
of  conflicts  and  reconciliations,  treaties  and  evasions  of 
treaty,  as  regards  onteide  powers,  and  of  revolution  and 
bloodshed  within.  The  seat  of  iptvemment  had  become 
established  at  EMeiabad,  founded  by  GhuUm  Shah  Kal- 
hora in  1788.  We  now  oome  to  the  "nlpdn.  These  Baln- 
chis  had  Immigrated  to  Bind  from  their  native  hills  under 
Mir  Shahdad  in  the  early  part  of  the  16th  century,  and  bad 
tidcen  senrice  under  Ndr  Muhammad  Kalhtoa.  Shahdad, 
raised  to  rank  and  influence,  died,  leaving  four  sons,  the 
third  of  whom,  Mir  Bahrim,  succeeded  as  head  of  the  txibe. 
His  murder  by  a  grandson  of  N6r  Unhammad  was  one  of 
the  mMn  caosee  of  the  ill-feeling  which  had  culminated  in  * 
bitter  hostility  when  later  acta  of  treachery  and  barbarism 
sealed  the  fotc  of  the  tyrant  rulers.  Tho  Tdpfirs  entered 
Hyderabad  as  oonqoerors;  bat  unfortunately  fbr  t^e  con- 
Bolidation  of  their  sovereignty  the  snspicious  nature  of  Mir 
Fath  Ali,  the  head  of  the  house,  alarmed  bis  near  relatives. 
His  nephew  Bohrab  fled  to  Upper  Bind,  and  founded  the 
principalis  of  Kbairpur,  while  T&ra,  moving  eastward, 
became  the  independent  chief  of  Mirpur.  I^ter  on, 
Mir  Fath  All,  undeterred  by  divisions  wnioh  he  had  no 
power  to  prevent,  admitted  to  a  share  <d  his  own  govern* 
ment  of  Hyderabad  his  three  younger  brothers,  Ghulam 
All,  Karm  All,  and  Murad  All.  On  the  deaUi  of  Fath  All 
in  1801  the  three  continued  to  rnle  together  ;  and  when 
Ghulam  Ali  was  killed  in  1811  the  duumvirate  remi^ned 
supreme ;  but,  on  the  death  of  Karm  AU  in  1828  and  Uurad 
Ali  a  few  years  later,  the  old  system  was  revived,  and  a 
government  of  four  again  instituted.  Such  was  the  state  of 
things  when  British  relations  with  the  province  had  become 
necessarily  an  argent  consideration,  owing  to  the  Afghan 
expedition  of  1838  (see  vol.  xii.  pp.  846-47). 

During  tills  crisis  of  Anglo-Indian  history  the  political 
officers  in  Sind  and  Balachistan  had  a  diflioolt  task  to  per- 
form, and  it  Is  inflnitel^to  their  credit  that  more  miscblef 
did  not  ensue  In  tbese  countries  from  the  many  and  heavy 
British  disasters  in  the  north.  But  the  amirs  of  Sind  were* 
to  be  dealt  with  for  infractions  of  treaty  if  not  for  open 
hostility ;  Mid  Sir  (Starles  Napier  bad  to  call  them  to  aocount 
soon  after  his  arrival  atSakhar  in  the  autunm  of  1842.  The 
long  and  complex  narrative  need  not  be  here  repeided. 
Suffice  it  to  state  that  the  outcome  was  the  conquest  of 
Sind, — the  immediate  result  of  the  battle  of  MIAni,  fought 
in  the  vicinity  of  Hyderabad  in  February,  1843.  A  course 
of  wise,  firm,  and  kindly  administration  inangarated  by 
Sir  Charles  Napier  himauf,  and  oimtlnaed  by  Ueasrs.  Fiin- 
gle,  Frere,  Inverarity,  Gen.  JiAn  Jacob,  Sir  W.  Uerewether, 
and  later  commtBsionets,  has  since  made  the  province  an 
important  section  of  the  western  presidency  of  India.  The 
story  of  the  eight  years'  rule  of  Sir  Bartle  Frere  in  Sihd 
has  yet  to  he  written,  but  his  name  is  associated  with  numer- 
ous matters  of  paramoant  importance, — in  relation  espe- 
cially to  the  position  and  fortunes  of  the  deposed  amirs,  the 
righta  and  immunities  of  the  old  privileged  landholden, 
the  organisation  of  muqioipal  institutions,  the  promotion 
of  systraoatio  education,  the  due  administewon  of  Justice, 
and  the  erection  of  public  works  of  utility. 

See  ^ghes's  (JoKUoer  tjfSnd ;  Burton's  Btitoryt^Sind;  Brmbay 
Oowmmeta  Beeor^.Vtt.  xvll.:  Bombay  Educational  Baort,  188S: 
Annuat  Rtpoti  on  AdminittnMm  of  And;  Report  mredar  ot 
PtMie  ItutmcHon,  Bombo]/,  1%7-S8;  Birdwood^  ^ndboot  At- 
dian  Qmrt,  Paris,  1ST3.  <p.  j.  o.) 

SINGAN,  a  form  of  the  name  Sk-oan  Foo  {g.v.). 
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SINGAPORE,  a  British  dependency,  commennally 
and  adminiatrfttiTely  the  most  importaut  of  the  Straits 
BKmiEHXMTB  Ui-v.),  which  form  a  separate  oolonial 
fiDveniment.  It  consists  priodjpally  of  an  island  27 
mites  long  by  14  broad,  lyioj^  off  the  south  end  of  the 
Malar  Peninsula,  but  also  indudea  upwards  of  70  in* 
ugnificant  islets  to  the  south  and  vest  within  a  radius 


Blsgapon  and  tb  BBvlniM. 


10  miles.  From  the  mainland  of  Johor,  as  this  part 
of  ike  peniosala  is  called,  Sinnpore  island  is  separated 
hy  a  strait,  Salat  Tabras  or  Tambrosh,  less  than  hsif 
a  mile  wide  at  the  narrowest  point,  which  was  formeriy 
the  main  channel  of  navisation  to  the  Chinese  seas. 
The  name  of  Singapore  Str^t  is  jifiven  to  the  mnoh 
wider  channel  which  separates  the  island  on  the  south 
from  the  various  islands  of  Bntang,  Batang,  Bintang, 
etc.,  belonging  to  the  Dutch  East  Indies.  The  sur- 
face of  Singapore  is  undulating,  and  diversiSed  by  hills 
lanffing  from  70  to  rather  less  than  400  feet,  the 
hiipest  point  being  Bukit  "Hmah,  to  the  north- 
week  of  the  town  (about  519  feet).  Geolt^cally 
ikft  can  of  the  isUnd  obnsists  of  orystalline  rodcs ;  bat 
B  Ae  west  there  are  shales,  conglomerates,  and  sand- 
sttmes:  and  all  round  the  isluMTthe  valloys  are  filled 
with  allnTta]  deposits  on  a  much  more  eztennve  scale 
than  might  be  looked  for  where  none  of  the  streams 
lure  a  ooime  of  more  than  six  miles,  or  attain  to  any 
MHuiderablfrsixe  exoept  after  heavy  rains  (see  details 
in  J.  K  Lo^nan's  "Local  and  Belative  Geology  of 
Singapore,"  mJaur.  Ben<^.  An.  Soc.,  vol.  zvi.,  and 
"The  Geology  of  the  Straitaof  Sin^rapore,"  in  Lond. 
GeoL  Jovr.j  1851,  vol  vii.).  The  southwestern 
shores  are  friDged  with  coral  reefs,  and  living  coral 
fields  are  foona  in  many  parts  of  the  strait.  Beinj^ 
thiefiy  oomposed  of  red  clays  and  taterite,  the  soil  is 
■ot  generally  rich,  and  reqnires  careful  and  liberal 
ftnsbandry  to  make  it  really  productive.  When  it  was 
first  occupied  by  the  English  the  whole  island  was 
aoversd  with  forest  and  jungle;  and,  although  this 
was  hmly  cleared  off  subsequent  to  1837,  when  a 
mania  ror  nutmaj  plantations  set  in,  the  moisture  and 
warmth  of  the  cftmate  have  kept  k  ^othed  with  lux- 


uriant and  perpetual  verdure,  in  which  palms,  fern, 
and  orchids  are  conspicuous  forms.  '  *  Near  the  shore, 
by  the  mouths  of  creeks,  are  grouped  quaint  dwellingi 
of  fishennen,  built  of  wood  or  palm  leaf  standing  m 
piles  over  the  water.  In  th^  smooth  sandy  bays  coeos- 
nut  iHilms  shelter  the  picturesque  Muay  bouEes. 
More  inland  we  find  groves  of  fruit  trees,  small  patcha 
of  sugar-cane,  Chinese  gardens,  tapioca  nod 
indigo  fields.  Neat  bungalows — the  residences 
of  officials,  merchants,  and  rich  Chinese  aud 
Arabs — diversify  the  scene,  particularly  in  the 
vidnity  of  the  town.  In  the  remote  parts  ot' 
the  island  more  especially  there  are  vasts 
spaces  whidi  were  nmneny  gambier  plaida- 
tions  and  are  now  oovered  with  coarse  lalaii; 
grass"  (Governor  Wild).  The  nutmeg  trees 
which  had  for  twenty  years  been  a  main  Boiuoe 
of  wealdi  were  blighted  in  1860;  the  plioU- 
tions  were  comnletely  given  ap;  and,  tbougk 
many  of  the  abandoned  trees  recovered  md 
nubnegs  can  still  be  gathered  in  Singapcne, 
they  have  never  again  been  cultivated.  Cotton 
planting  was  the  next  tried,  but  without  suc- 
oess,  and  thoufrh  (dnnamon  grows  well  the  laboi 
necessary  for  its  cultivation  and  manufactore 
is  too  expensive.  Gutta  percha,  origindly  in- 
troduced to  England  £rom  Singapore,  was  an 
much  run  upon  that  all  the  treee  of  that  kind 
in  the  island  were  eztemuDited.  Gamlwr 
and  peppw,  both  at  (me  tame  lamty  gnnra, 
have  for  many  yean  been  of  little  aooomt. 
Liberian  ooffee,  pine-apjjles,  coooa-nuts,  and 
aloes  are  now  the  most  important  objects  of 
cultivation.  Quite  reoentJIy  oistricts  have  beea 
inclosed  for  reforestation  and  the  eucalvptiu 
and  other  trees  have  been  planted.  AJinost 
all  kinds  of  fruits  do  well  in  the  island,— 
the  custard- apple,  pine-ap^le,  sour-sop,  lime, 
orange,  and  plantain  being  in  season  neariy  au 
the  year,  and  the  durian,  blimbing,  duku,  lug- 
sat,  mangosteen,  rambutan,  tarrup,  tamptug, 
etc.,  in  July  and  Aufuat  and  also  for  aQ  or 
some  of  the  months  net  ween  November  sod 
Februair.  The  botanical  and  Zooknoal  js"" 
dens  at  Singapore,  connected  with  the  A^-Horttoil- 
tural  Society,  have  been  devoted  to  the  mtntdncUon 
of  eoonomio  plants,  such  as  China  and  Assam  tea,  aslt- 
bush  or  Rhagodia^  wfaioh  forms  exoellent  fiidder,  etc. 

In  climate  Singapore  is  wonderftilly  fortnoata  fiw  • 
oooDtry  within  one  degree  of  the  equator.  There  Is  hardly 
any  seaaooal  change,  and  the  annual  range  of  tempeiaton 
b  generally  only  from  70"  to  90°.  '"Thenightsespeciallran 
very  oool  and  refreahing,  and  enable  people  to  aleep  with- 
out diffieolty."  The  atmosi^ere  is  almost  uniformly  Bereoe, 
and  the  bee  of  the  ocean  is  only  disturbed  by  the  swdl  of 
distant  tempests  in  the  China  Sea  or  the  Bay  of  Bengal 
The  northeast  monsoon  is  the  master  wind  from  November 
to  April,  but  is  generally  neither  penisteat  nw  powtfftU. 
and  the  aoothwest  mrasoon  iBeTenleaarefnUar  in  its  aetloa. 
The  soufherly  winds  In  May  and  June  known  as  Java  wivdi 
have  very  mnch  the  character  of  land  and  sea  breeses,  but 
are  eonsldered  very  enervating  In  spite  of  the  pleaaaat 
fiaellng  of  freshness  which  they  at  flist  iwodnoe.  Ba^ 
squalls  (snmatraa)  also  ooenr  dimng  the  soathwest  mooaoiv 
and  heneflcially  clear  the  air.  Instead  of  periodical  laiiu 
there  are  (on  a  sixteen  years  average)  187  wet  days  dis- 
tributed tbroaghoot  the  year.  The  annual  TaiofaH  is 
inches ;  1685,  a  very  dry  year,  showed  (mly  69  iacfaei,  ao> 
cording  to  Tit.  Bowdl'a  report.  The  mean  mazimnm  tea- 
perature  in  the  shade  is  88.7^,  the  mean  minimum  in  the 
shade  73".  The  highest  temperature  observed  daring  tbe 
sixteen  years  was  94°  in  Apnl,  1S78,  and  the  lowest  6&°  is 
Febraary,  1874.  Host  of  the  domestic  animals  of  Europa 
have  been  iotroduced,  but  not  in  great  nnmbera.  Deer, 
wild  hogs,  sloths,  moukeys,  and  squineb  are  th«  more  note> 
worthy  mammals ;  and  tigers,  which  formerly  committed 
serious  depredations  among  the  natives,  still  occasionally 
find  their  way  across  the  s^it  from  the  mainland.  When 
the  first  ceiiSDB  was  tdken  in  1824  the  settlement  of  Sings- 
pore  was  found  to  contain  10,603  inhabitants,  and  by  1959 
this  number  had  inraeased  to  neariy  60,000.  The  fbllowiat 
flgures  show  the  more  important  components  of  the  pupa- 
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htiM  in  isaa,  ISri.Wid  ISSl,— the  total*  for  tboee  yean  be- 
ing 80^788^  97,111,  and  138,206  TCspeetiTely : 


laeo. 

1871. 

18S1. 

EoTopeaafl  and  EnnBiana....;  2,445 

3,207 
19,260 
10,244 
54,006 

3,239 

2,789 
22,155 
12,058 
66,766 

6,881 

The  total  ifl  eetimated  to  be  now  well  over  150,000.  The 
frepondwaooe  and  rapid  increase  of  the  Chinese  ia  a  most 
■trikinf  feature^  mainly  due,  liowaver,  to  a  steady  stream 
of  [nimigntiOQ.  The  death-xate  in  Singapore  to  very  mach 
hifcher  than  the  birth<rate-— 4473  iwing  the  average  namber 
of  deaths  in  1881-83  against  1919  births.  This  is  largely 
tn  be  ascribed  to  the  pancity  of  women — 3^785  females  to 
1<6,4S3  males  in  1681.  In  tlie  small  nnmber  of  Enn^eana 
|iTopei^lS83— there  are  nineteen  natjonallties  rntresented. 

The  only  town  in  the  settlement  is  the  city  of  Singapore, 
the  genenl  capital  of  the  Straits  settlements.  It  lies  on 
the  soath  side  of  the  island  in  1<>  16*  K.  lat  and  ICS*"  53'  £. 
'jong.,  a  bright  pietnreaqne,  proaperoaa,  and  pronesBive 
pUee,  with  a  sea  mmtage  extending  fi>r  aboat  6  miles  from 
Stw  Harbor  northeast  to  the  Bochore  and  Kallang  snbarbe. 
Under  the  control  of  its  mnniciwtlity,  which  has  a  yearly 
rerenoe  of  more  thw  300,000  dollars,  a  great  Tariet?  of 
im^orementa  have  Iwen  effected— the  river  dredged  and 
deepened,  fbreehores  redaimed,  bridges  bailt,  trees  planted, 
wd  pohlic  baildingB  erected — witliin  the  last  six  or  seven 
mn.  The  principal  chorchea,  the  conrt-hoose,  and  the 
BoTopean  qnarters  generally  are  sitaated  on  the  north  side 
tt  the  river,  while  on  the  sonth  side  extend  the  ware- 
hooses  and  shops  of  the  European  and  Chinese  traders. 
On  P«el  Hill,  170  feet  high,  stands  a  citadel;  and  on 
Goranment  Hill  is  the  Oovemment  boose — a  palatial  resi- 
dence in  park-like  gronnds.  The  cosmopolitan  character 
of  the  population  gives  great  brightness  of  color  to  the 
crowded  streets  and  is  reflected  in  the  architectural  pe- 
coliarities  of  the  native  qnarters — where  Mohammedan 
mosques,  Chinese  Joss-honses,  and  Hindu  temples  are 
raaally  st  borne.  Among  the  more  important  European 
edifices  are  St.  Andrew's  cathedral  (Drst  consecrated  in 
1638,  present  bnilding  erected  in  1661,  becune  cathedral  in 
1870],  the  Boman  Catholic  cathedral,  the  supreme  court- 
boas^  the  new  post-offloe  (1883-841,  the  new  polioe  coarts 
11884),  the  Eonnwan  hospital,  the  jail,  the  Tangtln  bar- 
nMks,  and  the  Baffles  school  (dating  from  1823).  The 
Baffles  pablie  library  and  moseum  bad  XSO  subscribers  in 
1886  and  34;8S0  visitors,  the  books  Issued  numbering  16,348. 
Sevetal  English  papers,  as  well  as  one  Chinese  and  one 
Malay,  are  published  at  Singapore.  As  a  trading-port 
ffingapore  baa  great  advantages  over  and  above  its  position 
on  theStraita.  The  harbor  is  safe  andbas  good  anchorage, 
and  itean  be  iqiproached  without  the  aasistanoe  of  pilots 
from  tliree  directions.  New  Harbor  is  the  name  of  l^e 
channel  which  lies  between  the  southern  projection  of  the 
main  islwad  and  thesmaU  island  of  Blakan  Hati,  and  is  di- 
vided by  the  still  smaller  island  of  Ayer  Brasi.  It  is  there 
that  the  Peninsular  and  Oriental  Stiaam  Navigation  Com- 
paar  and  the  Hessagerios  Maritlmes  bave  ithelr  docks  and 
depfrts.  At  Taqjong  Pagar  there  are  two  graving  docks,— 
Victoria  Dock  having  a  length  of  450  feet,  a  breadth  of  66 
feet,  and  a  dll-depUi  at  spring-tides  of  80  feet,  and  the 
ewM^onding  flgares-fbr  Albert  Dock  being  470  feet,  60 
feet,  and  21  feet  The  two  New  Harbor  Dodu  are  respec- 
tively 415  and  458  feet  long,  and  42  and  62  feet  broad,  and 
bave  sill-deptiis  of  14-15^  and  19-20  feet.  At  Polo  Bnmi, 
Bon  Accord  Dock  has  a  length  of  330  feet,  a  breadtti  of 
50^  and  a  rill-depth  of  17.  A  large  admiralty  dock  for  the 
ase  of  ships  of  the  British  navy  is  being  constructed.  Op- 
posite Singapore  proper  the  sea  shallows  to  a  few  fathoms. 
The  tides  (tables  of  which  were  first  published  in  1884)  are 
as  yet  imperfectly  registered,  but  in  general  they  consist  of 
aprincip^  high-water  and  low-water  snoceeded  by  a  sec- 
ondary high  water  and  low  wat«r  of  the  most  limited  range. 
The  commercial  movement  of  the  port  has  mpidly  attained 
vast  dimensions.  While  in  1851-52  the  total  exports  and 
imports  amounted  to  £5,739,556  [^,894,242.16],  they 
reached  £10.371,300  [^404,518]  in  1859-60,  £18.293,180 
[188399,994.80]  in  1870,  £23,060,943  [(112,027,582.98]  in  1880, 
■nd  £26,931,980  [(126,020,179.80]  in  1883.  There  is  no  rail- 
way in  the  island ;  but  in  1886  a  steam  trunway  was  opened 
from  IWuong  Pa«ar  to  Elgin  Bridge.  Till  quite  recently 
the  town  was  practically  without  defences ;  but  since  1885 
tlie  colony  has  constructed  a  series  of  batteries  at  Serapong, 
Blakan  Hati.  Mount  Palmer,  etc.,  at  a  cost  of  £75,000  [(364,- 


500],  and  the  home  Government  has  expended  £90,009 
[$437,400]  on  the  ordnance. 

The  name  Singapore  or  Sinliapura,  i.e..  Lion  City,  was 
originally  given  to  a  town  founded  by  Hinduized  Miday  or 
Javanese  settlers  from  Sumatra  at  an  early  date  in  the 
Christian  era.  The  commeroial  importance  of  the  place  in 
the  14tb  century  is  attested  by  Barros,  bat  the  Sanskrit 
origin  of  the  name  had  by  his  time  been  forgotten,  and 
he  was  taught  to  derive  it  from  Malay  words.  Not  long 
afterwards  the  town  must  have  &llen  into  decay,  and  at 
the  beginning  of  the  present  century  the  only  txace  of 
its  existence  was  certain  rock  inscriptions  in  a  very 
old  character,  and  the  whole  island  had  not  more  than  150 
inhabitutts.  Alexander  Scott  recognized  the  excellent  po- 
sition of  the  island  in  the  18th  centunr,  and  Sir  Stamford 
Baffles,  whose  attentaou  was  called  to  It  1^  Qqitains  Boas 
and  Ciawford  of  the  Bombay  marine,  fixed  on  it  as  the  site 
of  the  great  oommercial  emporium  which  he  determined 
to  found  for  the  encouragement  of  British  trade  in  the 
Esst.  In  1819  permlsBion  was  obtained  to  build  a  British 
fectory  on  the  south  ooast;  and  in  1824  the  island  was  mir- 
chased  from  the  sultan  of  Johor  for  60,000  Spanish  doHais 
(£13,500  [or  $65,610]]  and  a  life  annuity  of  24,000  dollars 
(£5400  [or  $26,244]).  The  city  became  the  capital  of  the 
Straits  Settlements  instead  of  Prince  of  Wales  Island  in 
1832. 

See  Belcher,  Voyaae  t^the  Samanmg;  Colllngwood'i  NabtraHtCt 
JJomUes  in  the  CKtnae  Secu,-  The  Dinxtoru  qfOe  Sbnriti  SeUlemaiU 
/or  1886 ;  the  Jottrnal  of  the  StnUte  BroMeh  Oie  Xoyat  Atiaiie  Soeiav, 
published  at  Sli^pore ;  and  other  works  quoted  under  the  head- 
ing Straits  Settlshsnts. 

SINGBHUM,  a  British  district  in  the  lieutenant- 
governorship  of  Bengal,  lying  between  21**  SQ'  and  22^ 
53'  N.  Iftt.  and  between  85^  2'  and  86*  56'  E.  long. 
It  has  an  area  of  3753  square  miles,  and  is  bounded 
on  the  N.  by  the  districts  of  Lohirda^  and  M&nbhiiin, 
on  the  £.  Midnapur,  on  the  S.  by  the  tributuy 
states  of  On 88a,  and  on  the  W.  by  Loh^ag&  and 
the  tributary  states  of  Ghuti&  N&gpar.  Its  central 
portion  consists  of  a  long  undulating  teact  of  country 
running  east  and  west,  and  endosed  by  great  hiU 
ranges.  The  depressionB  lyinx  between  toe  sucoeenve 
rid^  compiiae  the  n^ost  fertile  part.,  which  varies  im 
elevation  above  sea-level  from  400  feet  neur  the  Snb* 
amarekh&  on  the  east  to  750  feet  around  the  station 
of  Ch&ibds4.  South  of  this  an  elevated  plateau  of 
700  square  miles  rises  to  upwards  of  1000  feet  In 
the  west  of  the  district  is  an  extensive  mountainous 
tract,  sparsely  inhabited  by  the  wildest  of  the  Kols; 
while  in  the  extreme  southwest  comer  is  a  stilt 
grander  mass  of  mountains,  known  as  "Saranda  of 
the  seven  hundred  hills,"  rising  to  a  height  of  3500 
feet.  From  the  Lay&d^l  range  on  the  northwest  of 
Singbhiim  many  rodcy  spurs  strike  out  into  the  dis- 
trict, the  more  prominent  of  them  attuning  an  eleva- 
tion of  2900  feet  Among  other  ranges  and  pedu 
are  the  Chaitanpur  range,  reaching  an  elevation  of 
2529  feet,  and  the  K&parg&di  range,  a  eonspicnons 
ridge  rising  abruptly  from  the  plain  and  runninfj^  in  a 
southeasterly  direction  until  it  culminates  in  Tuili^r 
HiU  (2492  feet).  The  principal  rivers  are  the  Suluff- 
narekhd,  which  with  its  affluents  flows  through  the 
eastern  portion  of  the  district ;  the  Koel,  which  rises 
west  of  Kan chi  and  drains  the  Saranda  region;  and 
the  Baitarani,  which  touches  the  southern  border  for 
8  miles.  About  two-thirds  of  Sin^bbiim  district  is 
covered  with  primeval  forest,  containing  some  valuable 
timber  trees:  in  the  ibrests  tigers,  leopards,  bears, 
buffaloes,  and  several  kinds  of  deer  abound,  and  smidi 
herds  of  elephants  occasionally  wander  from  the  Me- 
gh&aani  Hills  in  Morbhar^j.  The  climate  ia  dry,  and 
the  hot  season  is  extremely  trying,  the  thermometer 
frequently  leistering  106°  F.  in  the  shade ;  the  aver- 
age annual  rainfall  is  about  57  inches. 

The  census  of  1881  disclosed  a  population  of  453,776 
(226,681  males  and  227,0»4  females);  Hindus  numbered 
447,810,  Mohammedans,  2329,  and  ChrisUans,  2688.  The. 
only  town  containing  a  population  of  more  than  5000  is 
Cbaib^sd,  the  civil  station  and  administrative  headquar- 
ters of  the  district  with  6006  inhabitants.  The  staple  crop 
of  Singbh6m  is  rice,  and  the  other  chief  crops  are  wheat, 
Indian  com,  pease,  gram,  mustard,  sugar-cane,  cotton,  and 
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tobaooo.  The  prindntl  nuinnfkctarM  m  eoane  cotton 
oloths,  bt»n  Uko  eaTUUDwrnre  oooking  ateaiUs,  and  aoap- 
atooe  platten.  Cereals,  palseo,  oU-aeed,  stlek-lac,  and  iron 
oomprue  the  chief  exports ;  and  the  imports  inclade  salt, 
ootton  thread,  English  oloth  goods,  tobaoco,  and  btwt 
ateofllll. 

Colonel  DaltoD,  in  his  EVvnology  of  Bengal,  sa^s  that  the 
Singbhfim  B^pnt  tihlelll  have  been  known  to  the  Britdah 
GovemmeDt  since  ItNS,  when  the  maniais  of  Wellesley 
was  governor-general  of  India;  but  there  does  not  appear 
to  have  been  any  interoonrse  between  British  offleials  and 
the  people  of  the  EolhAn  previous  to  1819.  The  Hos  or 
Iju-l^a  Kols,  the  oharaeteristio  aboriginal  race  <rf  SingbhAm 
district,  would  allow  no  stranger  to  settle  in,  or  even  pass 
tbrongh,  the  KolhJui ;  the?  were,  however,  sottingated  in 
1836,  when  the  head-men  entered  into  engagements  to  bear 
trae  allwianoe  to  the  British  Ctovemment.  The  ooantry 
remained  tranqail  and  proeperooa  nntil  1857,  when  a  rebel- 
lion took  place  among  the  Kols  ander  Farahat  B^i.  After 
a  tedions  campaign  they  snrrendered  in  1850,  and  tlio  oap> 
tare  of  the  nya  pat  a  stop  to  their  dlBtnrbanees. 

SINGING.   See  Voice. 

SINHALESE.    See  Cktlon. 

SINIGAGLIA,  or  Skniqallia  (the  official  fona), 
a  oity  of  Italy,  Id  the  province  of  Anoona,  io  43**  W 
N.  lat.,  on  the  coast  of  the  Adriatio,  17  milee  1^ 
rail  north  of  Ancona,  It  is  well  built,  with  broad  and 
well-paved  streeta,  and  has  the  general  appearanoe  of 
a  thriving  oommeroial  town.  A  modem  cathedral, 
erected  sobeequent  to  1787,  a  large  Jeirish  synagovne, 
a  thettre,  the  communal  buildings,  and  the  old  palaoe 
of  tihe  dukes  of  TJrtnao  are  the  more  notable  buildings. 
Tie  communal  library  was  founded  by  Cardinal  Nio3^ 
Antonelli  in  1767 ;  and  the  principal  hospital  and  ooe 
of  the  orphanages  date  from  ]  534.  The  port  is  formed 
by  the  lower  rMohes  of  the  Miaa,  a  smUI  stream  which 
flows  through  the  town  between  solid  embankments 
oonstmcted  of  Istrian  marUe.  Between  July  20  and 
August  8  Sioigaj^lia  annually  holds  one  of  the  larxest 
fitirs  in  Italy,  which  dates  originally  from  1200,  when 
Bemus,  count  of  Sinigaglia,  received  from  the  count 
of  Marseilles,  to  whose  daughter  he  was  affianced,  cer- 
tain reli<»  of  Mary  Magdalene.  The  &ir  has  dimin- 
ished in  importance  sinoe  the  opening  of  the  railway, 
but  formerly  it  used  to  be  visited  by  merchants  from 
France,  Switseriand,  Austria,  Germany,  and  especially 
the  LevanU  The  population,  ezoluuve  of  the  suburbs, 
was  10,501  ID  1861  and  6634  (commune  22,490)  in 
1881. 

Sinigaglia  Is  the  ancient  £Ema  (ZOvf)  or  (to  distinguish  it 
from  Bena  Jnlia,  «.«.,  Siena)  B$ma  OslNes,  a  town  of  the 
Oalli  Senones  (Z^i^vft),  whose  name  appears  as  Senogallta 
as  early  ut  Pliny.  Sena  was  made  a  Roman  colony  imme- 
dlately  after  the  oonqaeet  of  the  Senones  in  289  b.c.  It 
was  the  rendesvoos  of  the  consnls  Llvins  and  Nero  before 
the  battle  of  the  Meteurns,  also  known  as  the  battle  of 
Sena,  in  which  Hasdmbal  was  defeated  (207  B.C.).  The 
saok  of  the  town  by  FOmpey,  Sulla's  lieatenant,  in  83  b.c.,  Ih 
the  only  other  notable  fact  in  its  ancient  annaU.  Bavaged 
by  Alaiic,  fortified  by  the  exarch  Longlmia,  and  again  Uid 
waste  by  the  Lombards  in  the  6th  century  andbytheSam- 
oens  in  the  9th.  Sliiig^lia  was  at  length  bruoglit  so  low  by 
the  Gnelf  and  Ohibelline  wars,  and  especially  by  the  severi- 
ties of  Onido  de  Montefeltro,  that  it  was  chosen  by  Dante 
as  the  typical  instance  of  a  mined  city.  In  the  ISth  cen- 
tury it  was  captured  and  recaptured  again  and  again  by 
tlie  Iblatesta  and  their  opponents.  Sigismond  Mststeata 
of  Bimini  erected  strong  fortifications  roaitd  the  town  in 
14S0-1455.  mie  lonUAip  of  Sinigaglia  wu  bestowed  by 
Fins  II.  on  hia  ne^iew  Antonio  Pioodomini,  bat  t^e  peo^e 
<rf  the  town  in  1464  placed  thenuelvoa  anew  under  Paul 
II.,  and  Oiacomo  PiccolominI  in  1472  &iled  fai  hia  attempt 
to  seise  the  place.  Sixtas  VI.  s«igned  the  lordship  to  the 
Delia  Bovere  flunily,  from  whom  it  was  transferred  to  Lo- 
ranao  dl  Uediel  in  ISIS.  After  1624  it  formed  part  of  the 
Isgatiini  of  Urbbio. 

SINKING  FUND.  See  National  Dnrr,  toI. 
xril  p.  252. 

8IN0PE,  or  in  Turkish  Sin6b,  a  town  and  seaport 
on  the  north  coast  of  Asia  Minor,  on  the  isthmus  and 
peninsula  of  Boztepeh,  which  forms  part  of  the  most 
norUwrty  {HrojeoUon  of  tJie  Anatolian  seaboard. 
Though  it  possesses  the  finest  natural  harbor  save  one 


in  the  Black  Sea,  defective  communication  with  the 
interior,  and  the  consequent  rivaby  of  IneboU  (since 
about  1848),  have  prevented  Sinope  taking  its  natural 
position  as  a  great  oommeroial  centre.  But  between 
1882  and  1885  roads  have  been  oonatraoted  whidi  give 
direct  aooesft  aontfaward  to  Gnsarea  and  even  to  Tu- 
bus, neu-  the  south  coast  The  town  still  bears  the 
stamp  of  ita  former  importanoa  On  the  iBthmoi 
stands  a  huge  but  for  the  most  part  ruined  casUe, 
originally  Byzantine  and  afterwards  strengthened  by 
the  Seljuk  sultans ;  and  the  old  town  is  surrounded  by 
Byaantioe  walls.  Of  early  Roman  or  Greek  antiqui- 
des  there  is  little  trace ;  but  the  ancient  local  coinage 
furnishes  a  veiy  beautiful  and  interesting  series  of 
^pes  (see  M.  J.  P.  Six's  paper  in  Tlie.NHmumalic 
CnronieUj  1885).  The  population  has  not  greatly 
changed  since  1868,  when  it  was  found  to  be  9668  in- 
halMtants,  of  whom  7299  were  Mohammedans  and  2369 
Greeks  and  others. 

Sinope  (XiMJnt),  whose  origin  was  mythically  assigned  by 
its  own  ancient  Inhabitants  to  Autolycns,  a  oompanion  of 
Hereulea,  was  otdoniied  by  the  Milesians,  and  oltimately 
became  the  most  flourishing  Qreek  settlement  on  the  coast 
of  the  Eoxine.  In  the  6th  century  B.a  it  received  a  oi^y 
of  Athenians ;  and  by  the  4tii  it  had  extended  its  anthori^ 
over  a  oonalderable  tract  <^  country  and  become  itsdf  tho 
mother  of  several  colonies — Censns  (Kerasftn),  Trapestu 
(Trebisond),  Ootyora,  etc.  Its  fleet  was  practically  domi- 
nant in  the  Eaxine,-  except  towards  the  west,  where  it 
shared  the  field  with  Bysantiam. .  When  in  220  B.c.Sin(nw 
was  for  the  first  time  attacked  by  the  king  of  Pontos,  the 
aasistanoe  of  the  Bhodians  enabled  it  to  maintain  its  inde- 
pendence. Bot  where  Ifithmdatee  IV.  failed  Phamaces 
succeeded;  and  the  city,  taken  by  soiprise  in  188  bjd^  be- 
came the  ottpital  of  the  PootiaD  monarchy.  Undw  Mitb- 
radates  the  Great,  who  was  t»om  in  Sinope,  it  had  Jnst  been 
raised  to  the  highest  degree  of  prosperity,  with  floe  boUd- 
ings,  naval  arsMials,  and  well-bnilt  harboiB,  when  the  Bo- 
mans  nnder  LnooUns  and  Pampey  effected  the  salfjugatioa 
ot  Pontos.  In  64  B.c.  the  body  of  the  self-slain  WtAia- 
dates  was  btonght  home  to  the  royal  mansoleom.  Under 
Jnlins  Ovsar  the  city  received  a  Bomau  colony.  In  the 
Uiddle  Ages  it  became  sutHect  to  Trebisond,  and  in  1^70  it 
passed  into  the  hands  of  the  Tnrks.  In  November,  1863, 
Che  Russian  vioe-admital  NakhimolT  destroyed  here  a  di< 
vision  of  the  Tnrkidi  fleet  aud  reduced  a  good  part  of  the 
town  toashca. 

SIOUX  CITY,  a  dty  of  the  United  Statoa,  the 
capital  of  Woodbnr:^  county,  Iowa,  ties  156  miles 
northwest  of  Des  Moines,  on  the  sloping  banks  of  the 
Missouri  river.  It  is  a  great  railway  centre  (Chioagik 
Milwaukee^  and  St  Paul  Railway,  Sioux  City  and 
Pacific  Radway,  etc),  has  an  extensiTe  trade,  and 
contains  an  op^  house,  fuundry  and  machine  anop^ 
pork-padcin^  fisctoriefl,  and  mills.  The  population  of 
the  city  (which  was  laid  out  in  1854  and  inoorporated 
in  1857)  was  3401  in  1870  and  7366  in  1880  (township 
7845). 

SIPHANTO,  SiPHKNO,  or  Siphno  (ancient  Greek 
Si^of),  an  island  of  the  Qreek  Archipelago,  in  the 
nwuarchy  of  the  Cyclades,  30  miles  southwest  of  Syra. 
It  has  an  area  of  28  square  miles,  and  die  population 
in  1879  was  5762.  A  ridge  of  limestme  htlla--^faoM 
principiU  summits,  Mount  Eliaa  and  St  Simeon,  are 
crowned  by  old  Bysantine  churohee — runs  through  the 
island;  for  about  2  miles  along  the  western  slope 
stretches  a  series  of  villages,  each  whitewashed  house 
with  its  own  nrden  and  orchard.  Apollonia,  one  of 
the  five  (so-called  because  built  on  the  site  of  a  temple 
to  Apollo),  is  the  modem  capital ;  formerly  this  rank 
belonged  to  Kastro  (also  called  Seraglio),  an  *'old- 
worldltalian  town"  with  medieval  castle  and  fortifi- 
cations,  and  an  old  town-hall  bearing  date  1365.  In- 
scriptions found  on  the  spot  show  that  Kastro  stands 
on  the  site  of  the  ancient  city  of  Siphnos ;  aad  Mr. 
Bent  identifies  the  other  andent  town  of  Minoa  (see 
the  ^epl  iniAeuvof  Stephanos  Byiantios)  wiUi  the  place 
on  the  coast  where  a  Hellenic  white  marble  tower  is 
distinguished  as  the  Pharos  or  lighthouse  and  mntvdier 
as  the  tower  of  St  John.   Churches  and  oonveDts  of 
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B)'auitine  uchiteoture  are  scattered  about  the  island, 
(me  bnildtoff  of  this  claw  is  especially  interesting — 
the  school  of  the  Holy  Tomb  or  school  of  Siphnos, 
fimnded  by  Greek  refugees  firom  Bysantiam  at  the 
time  of  the  iconoclast  persecations,  and  afterwards  a 
gnat  eentre  (tf  intellectual  coltare  for  the  H^enio 
woiM.  The  endowments  of  the  school  are  now  made 
over  to  the  gymaasium  of  Syra.  In  anient  times 
Siphnos  was  faiuons  for  its  gold  and  silver  mines,  the 
flte  of  wfaioh  is  still  eauly  reoo«nised  by  the  excava- 
tions and  refiise-heaiM.  A  French  company  has 
started  mining  operations  at  Kamara.  As  m  an- 
tiquity BO  now  the  (Mtters  of  the  island  an  known 
tbiooghoat  the  Archipelago. 

The  wealth  of  the  aaoteot  Slphnlotea  was  shown  by  their 
trewary  at  Delphi,  where  they  deposited  the  tentii  of  their 
gold  aod  silTer ;  bet,  saya  tb«  legend,  they  ooce  aant  Apollo 
a  gilded  aod  not  a  goldea  boll,  and  he  in  his  snger  flooded 
their  mines.  That  the  mines  were  invaded  hj  the  sea  is 
ftill  evident;  aod  by  Strabo's  time  the  inhabitantB  of  the 
ialaud  were  noted  for  their  poverty.  Dariug  the  T^ietiau 
period  it  waa  mled  first  by  tiie  Da  Corogoa  fkmily  and  after 
1466  by  the  GaazadiDi,  who  were  expelled  by  the  Tarks  In 
1817. 

SIPHON,  or  Stphon,  an  instrument  usually  in  the 
fcfna  of  a  bent  tube  for  conveying  liquid  over  the  edge 
of  a  vessel  and  delivering  it  at  a  lower  level,  or  in  a 
position  of  less  hydrostatic  pressure.    The  primnple 
on  which  it  acts  (see  Htdbohkohanics)  may  be  un- 
derstood from  the  aocompanring  diagram.   ABC  is  a 
tube  filled  with  liquid,  tne 
diorter  limb  dipping  under  the 
snr&oe  of  the  iiquKi  in  jar  a, 
the  longer  in  jar  a.  The  pree* 
sore  in  the  tabe  at  A  is  abnos* 
pheric  preesnre  minns  that  of 
the  vertical  oolumn  AB',  while 
that  at  C  is  atmospheric  pres- 
Bure  minus  that  of  the  column 
CB''.    When  CB''  is  lonfjer 
than  AB''  the  pressure  at  G  is, 
of  course,  less  than  that  at  A, 
and  a  current  flows  in  the  di- 
rection ABC  through  the  si- 
phon. When  AB'=B"C,  that 
IS,  when  the  liquid  stands  at  the  same  level,  pressure 
is  equal  in  the  two  limbs,  and  the  current  ceases.  The 
siphon  has  pnotieally  a  owtMn  minimum  diameter  for 
ewsh  iiquid,  as  capiUarity  prevents  a  fluid  firom  flowing 
oat  of  tubes  of  verv  small  bore  unless  under  the  influ- 
ence of  electrifflty,  neat,  or  great  preagure.   The  in- 
fltenment  is  largely  employed  for  chemical  work,  both 
in  the  laboratory  and  m  manufacturing  prooesses ;  it 
is  formed  of  glass,  india-rubber,  lead,  or  other  sab- 
stance,  according  to  the  purpose  for  which  it  is  in- 
tended.   The  simple  siphon  (see  Fig. )  is  used  by  filling 
it  with  the  liquid  to  be  decanted,  closing  the  longer 
fimb  with  the  finger  and  plunging  the  shorter  into  the 
liqaid,  and  it  must  be  filled  for  each  time  of  using. 
Innumerable  forms  have  been  devised  adapted  for  all 
parpoees,  and  provided  with  arrangements  for  filling 
the  tabe,  or  for  keeping  it  full  and  starting  it  into 
action  automatically  when  required.   The  former  pur- 
pose is  usoally  effected  by  mowing  into  the  vessel 
throagh  a  second  opening  in  the  stopper  duough 
which  the  siphon  passes,  or  hy  means  of  a  sucking  or 
Uowinx  tube  attached  to  the  longer  limb,  or  1^  ponr- 
iag  in  liqnid  through  a  flexiUe  tube  attAcbed  at  the 
bend.    The  second  plan  is  frequently  realized  by  hav- 
ing a  stopcock  on  the  longer  limb  and  a  valve  opening 
upwards  on  the  shorter,  or  b^  having  both  limb|B  of 
«i|aal  length  and  each  standing  in  a  cup.  in  which 
oue  when  the  level  changes  in  either  cup  the  siphon 
tends  to  equaUxe  it  1^  conveying  liquid  from  the  higher 
to  the  lower.    Many  other  forms  are  in  constant  use 
in  the  arts,  and  the  siphon  is  also  employed  in  some 
of  its  mfMlificatiuis  in  snrgeiy,  in  engineering,  and  in 
other  aonences. 


SlpboD. 


SIRACHIDES.   See  Jestts.the  Son  or  Sibach. 

SIRXjGANJ,  a  town  in  the  district  of  Pabna, 
Ben^,  and  the  most  important  river-mart  in  that 
province,  is  situated  near  the  Jamun4  or  main  stream 
of  the  Brahmaputra  in  24°  26'  58'^  N.  lat  and  89" 
47'  5''  E.  long.,  with  a  population  of  21,037  (11,213 
males  and  9824  females)  in  1881.  The  business  of 
Sir^ganj  is  that  of  a  changiiw  stiUion ;  the  agricul- 
tural produce  of  the  surrounding  country  is  brought 
in  in  small  boats  and  transferred  to  wholesale  mer- 
chants for  shipment  to  Calcutta  in  steamers  or  large 
carpo  boats,  and  in  return  piece  ^:ood8,  salt,  hardwai^, 
and  alt  sorts  of  miscellaneous  articles  are  received  finom 
Calcutta  for  distribution.  Sir^ganj  is  also  the  oenbe 
of  the  jute  trade  of  Eastern  Bengal  . 

Sm-DARLA   See  Stb-Darya. 

SEREDON.  At  the  end  of  last  oenturjr  spetumens 
of  a  kind  of  branchiate  tuted  Amphibian  were 
brought  to  Europe  from  the  lakes  of  Mexico  ;  they 
were  examined  by  the  zoologists  of  Paris  and  described 
by  Cuvier  in  Humboldt's  Recueil  cC  Obtervattom  dt 
Zooloffie,  voL  i.,  and  by  Daudin  in  Hist,  det  R^titet 
IFaxia,  1802-1804),  under  their  native  name  of 
''Azoiotb."  The  animals  were  named  Siren  pud- 
formit  by  Shaw  {Zool.,  voL  iii).  Wagler,  in  his 
NatUrliditt  Stfttem  der  AmpJuTneu  (Stuttgart,  1828- 
1833),  separated  the  axolotl  from  the  Linnman  genus 
Sirm  and  called  it  Siredon  axolotl,  and  later  writen 
have  often  referred  to  the  animal  under  the  name 
Siredon  pue^orme,  Shaw. 

The  azoloU  of  Mexico  is  about  6  or  7  inches  in 
length ;  it  has  four  pairs  of  gill-slits  and  three  pairs 
of  long  feather-like  external  branchim.  The  branchial 
apertures  are  between  the  hyoid  arch  and  the  first 
raanchial  arch,  and  between  the  first-second,  second- 
third,  and  third-fourth  branchial  arches.  The  brandiia 
are  attached  to  the  first,  second  and  third  branchial 
arches,  lie  body  is  cvfindxkal,  and  a  mediui  mem- 
branous fin  extends  along  the  (rank  dotsaUy,  is  con- 
tinued along  the  tail,  passes  round  the  end  the 
latter  and  terminates  ventrally  at  the  anna  It  has 
four  limbs,  which  are  short  and  somewhat  stout ;  the 
anterior  terminate  in  four  and  the  posterior  in  five 
digits.    The  color  of  the  axolotl  is  a  uniform  black. 

The  animal  is  therefore,  except  in  size,  very  similar 
to  the  aquatic  larva  of  Tmon,  or  othw  Salamaodroid, 
and  Cuvier  expressed  the  opinion  that  it  was  a  larval 
form  which  for  some  unknown  reason  was  unable  to 
attain  the  adult  condition.  That  it  could  not  be  con- 
sidered simply  as  the  larva  of  an  unknown  species  of 
Salamandroid  was  evident  from  the  fact  that  it  pos- 
sessed fully  developed  sexual  organs  in  both  sexes. 
There  was  every  reason  to  believe  that  it  bred  flreely 
in  the  biancbiate  condition  in  which  it  was  disooverea. 
The  animal  is  so  common  in  the  lakes  near  the  dty 
of  Mexico  that  it  is  Inought  regularlv  to  market  and 
used  largely  by  the  Mexicans  as  food  (9).' 

If  nothing  more  than  the  above  were  known  abaat  tiie 
axolotl  it  would  be  clawed  among  the  Parmuiibranchiaia,  in 
the  funily  Proteidd,  having  iti  neanat  ally  in  the  genos 
Menobrancktu.  Up  Ull  th«  rear  19B5  no  actual  olMervatlons 
had  been  made  hy  soologista  on  the  breeding  of  the 
axolotl ;  all  that  waa  known  was  that  the  genital  organs  in 
mawr  of  the  necbnena  examined  were  in  perfectly  mature 
oonditkm.  u  tbat  year,  on  Jannaiy  18,  6  azolotls,  5 
males  and  1  fsmale, — which  had  been  living  for  a  year  in 
the  menagerie  of  reptiles  of  the  Mua£e  d'Histoire  Natar- 
elle  at  Iwi,— began  to  breed,  and  the  deposition  and 
liatebinjc  of  the  eggs  was  oareftiUy  rtndled  by  VxOt.  A. 
DamMl  (1).  The  eggs  were  2  mm.  In  diameter,  and  the 
period  of  development  within  the  egg  was  28  to  30 days; 
the  larvn  were  hfttched  in  Febrtnry,  and  were  14  mm.  to 
16  mm.  in  length.  In  the  beginning  of  September,  when 
the  larv»  had  almost  reached  the  lixe  of  the  parenti,  It 
was  notloed  tiiat  one  ot  them  was  undergoing  a  metunor- 
phoeis  slmihur  to  that  of  the  larval  Triton  to  the  adalt.  In 
a  short  time  yellow  spots  appeared  on  the  skin,  the 
branchia  diuppeared,  w  gill-slits  closed  np,  the  median 

'  TheM  numerals  refer  to  the  "  LIteiature "  litf^a 
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tin  disappeared,  the  animal  benui  to  breathe  air  and  per- 
manently quitted  the  water.  The  same  process  of  nieta- 
moiphosiB  was  repeated  b;  aeveral  of  the  larvs,  until 
finally  out  of  several  hundred  about  thirty  reached  the 
Balamandroid  condition.  The  parents  in  tiie  meantime 
were  still  alive,  and  had  nndei^ne  no  change.  When  the 
stractore  of  the  transformed  specimens  was  examined, 
tbey  were  found  to  resemble  in  all  generic  characters  the 
genns  An^lytiama,  of  which  several  species  were  known, 
inhabiting  various  parts  of  North  America.^  The  con- 
sideration of  Oumfoii's  discovery  gives  rise  to  several  per- 
plexing questions,  which  have  been  discussed  by  many 
loologists  experienced  in  the  study  of  the  Amphibia,  and 
even  now  can- scarcely  be  said  to  be  completely  settled. 
The  first  question  is— To  what  species  of  Amblytloma  did 
the  transformed  axolotls  of  Dam^rll  belong?  Dumiril 
himself,  in  the  full  account  (8)  which  he  published  con- 
cerning the  animals  and  their  metamorphosis,  was  unable 
to  give  a  decided  opiDion  eonoeming  the  identifloation  of 
the  species  of  his  AtMnitoma,  bnt  on  a  snbsegaent  oocMlon 
he  confirmed  the  suggestion  vi  Prof.  E.  D.  Cope  (10)  that 
the  speciHc  cfaaractets  were  those  of  A.  mavortium,  Cope 
(described  in  Proc  Ae.  Philad.,  1867). 

The  poblication  of  Dumiril's  discovery  excited  a  great 
deal  of  interest  among  European  natanUists,  and  for  a 
time  expwlmentB  and  observations  on  axolotls  In  captivity 
were  carried  on  with  great  earnestness.  The  metamor- 
phosis in  the  case  of  Dum^ril's  specimens  had  taken  place 
quite  unexpectedly,  but  the  case  seemed  to  offu  an  <^ipor- 
tunity  for  ascertaining  the  action  of  definite  oonditions  in 
producing  definite  processes  of  growth.  Ibrle  von  Chan- 
vin  (6),  at  Freiburg,  at  the  instigation  of  Prof.  Weissmann, 
attempted  and  witJh  perfect  success,  to  transform  young 
axolotls  into  the  Amitf/ttma  fhrm  by  gradoally  bringing 
the  aahnals  from  water  into  air. 

The  trantformed  axolotls  observed  by  DnmMI  were  kept 
alive  in  the  Paris  Museam,  and  for  ton  years  showed  no 
symptoms  of  breeding  or  sexual  activity.  It  was  correntty 
believed  that  the  ^niilv^foma  derived  ht>ro  the  metamor- 
phosla  of  fitrsdffii  was  sterile.  Thisbelief  ultimately  proved 
erroneoos.  In  the  autumn  of  1674  the  animals  in  the 
menagerie  of  reptiles  were  transferred  to  new  premises, 
where  they  were  all  placed  in  more  healthy  oonditiona. 
Immediately  after  this  the  AwMmtoma  deposited  fertilized 
eggs,  and  the  &ct  was  reported  by  M.  Blanehard  to  the 
Aod^mte  des  Sciences  (4),  with  the  comment  that  the 
Amblyrtoma  was  thus  shown  to  be  similar  to  other  cold- 
blooded animals  which  were  capable  of  reprodadng  in 
both  the  young  and  the  adult  condition. 

Although  at  first  Dnm6ril  believed  and  stated  that  his 
specimens  (rf'  axoloti  belonged  to  the  species  which  bean 
that  name  in  Mexico,  he  ^Fterwards,  in  bis  more  detailed 
work  on  the  subjAct  (8),  explained  that  the  grounds  for  his 
first  opinion  had  been  insufficient.  American  zoologists, 
espeeiiUly  Balrd  and  Cope,  bad  distinguished  several  species 
of  iffiradon,  and  Baird  had  separated  the  Mexican  species, 
which  alone  was  originally  called  axoloti,  as  Biredon  msxi- 
coHM.  Dum^ril  came  to  the  conclosion  that  the  axolotls  in 
the  Paris  Museum  were  identical  with  Siredm  liehenoidst, 
Baird  (described  in  Stansbury,  Exped.  Or.  Salt  Lake,  Utah). 
All  the  axolotls  which  were  kept  and  studied  and  subjected 
to  experiment  by  natarallsts  on  the  Continent  after 
Damwil's  discovery  were  descendants  of  the  Fads  speci- 
mens, so  that  the  reenlts  obtained  really  did  not  necessarily 
prove  anything  with  r^ard  to  the  true  Mexican  axolotl, 
fHrtdan  Mttricimtu,  if  that  were  really  a  distinct  species. 
There  is  no  evidence  In  Uterature  to  ahow  whence  the  flnt 
axolotls  Id  the  Paris  Hoseam  were  obtained.  It  was  evi- 
dent that  i8iradonIteh<nawI«a  was  capc^le  of  breeding  in  both 
the  larval  and  the  salamandrotd  condition,  and  that  its 
metamorphosis  ija.  captivity  in  Europe  was  rare  and  to  a 
certain  extent  controlled  by  d^nlto  external  conditions. 
Pnrfl  O.  C.  Marsh  luu  reooided  his  ezperienee  of  the  meta- 
morphosis of  8.  liekeamde*.  He  obtained  several  specimens 
from  alpine  lakes  7000  feet  above  the  sea  In  Wyoming  Ter- 
ritory, and  some  of  these  metamorphosed  into  AnMytlema 
mmor^fm.  Gape.  Uaish  does  not  say  if  the  larvae  he 
obtained  were  sexually  matnre,  nor  did  he  ascertain  if 
breeding  of  the  species  in  the  larval  condition  took  place 
at  all  in  the  lakes  he  visited  ;  he  thinks  it  probable  that 
the  metamorphosis  in  tiiat  r^on  was  rare  in  the  natural 
conditions. 

The  metMnorphosis  of  the  tme  axolotl,  undoubtedly 
obtained  from  the  Lake  of  Mexico,  seems  to  have  been 

1  Tbe  generic  cfaarocten  of  Amljtytloma,  Tschndl,  are.  accord- 
ing to  Bonlenger— tongue  sobcircular  or  oval,  with  radiating 
plicte,  lateral  borders  trea,  anterior  border  sliKtitly  ;  two 
bransverse  series  of  palatine  teeth  In  same  straiKtit  line,  not 
separated  by  a  wide  Interqiaee  In  tbe  middle ;  toes  live :  tall 
more  or  less  compreMOd. 


observed  only  once — namely,  by  Tegetmeier  in  London. 
That  naturalist  bad  5  specimens,  and  one  of  them  under- 
went the  metamorphosis.  In  1871  Cope  (10)  stoted  that  no 
one  had  seen  the  metamorphosis  of  tbe  tme  siredon,  £ir<- 
doa  mexieanvB,  Baird,  and  that  no  AmhlygUmte  had  been 
obtained  from  Mexico  south  of  the  Tropic  of  Cancer,  while 
the  true  axolotl  is  found  south  of  that  line.  He  was  un- 
aware of  Tegetmeier's  observation.  He  fhrther  declared 
that  Prof.  Siird  was  aware  of  the  metamorphosis  of  all 
tbe  North  American  species  of  iSiretfon  so-called,  excluding 
8.  TMxicarau,  years  before  the  ol>BervBtion  of  it  by  Dumfoil, 
thongh  he  had  at  first  named  one  of  them  Siredm  liektm^ 
oidea,  in  the  belief  that  it  was  adult.  Cope  considered  the 
observation  of  Dumdril  important,  asshowing  thatsiredons 
reproduced  as  suchf 

Finally,  according  to  Boo  longer  (T),  the  B.  HdimwideB  and 
mexitanut  of  Baird,  are  synonymous,  tbe  Paris  axolotl  is 
identical  with  the  same  species,  and  tbe  perfect  form  into 
wfaidi  it  changed  is  identical  with  A.  fifrruuiin,  mej^icaiuM, 
and  MwrfiaM  of  Cope,  o&sewntM  of  Baird,  while  the  form 
named  Siredm  ^roctlM  by  Baird  is  pnhMj  the  larva  of  Am- 
Nyttoaia  toiefrnwHis.  Boulenger  adopts  the  name  A.  tigrimM 
of  the  rrnonyms  given  above,  and  gives  as  the  distribution 
United  States  and  Mexico ;  the  speciflo  diagnosis  is— series 
of  palatine  teeth  extending  to  extern^  fissure  of  choasa; 
plice  of  tongue  radiating  from  behind:  costal  grooves 
twelve;  head  large;  brown  or  blacki^,  with  yellow 
markings. 

It  is  therefore  very  probable  that  tbe  I^rls  specimens 
were  really  Mexican  axolotls,  and  there  Is  no  doubt  that 
these  animals  do  in  captivity  undergo  metamorphosis.  8» 
fiu  as  is  known,  they  never  do  so  in  their  nataral  condititms. 
Bnt  the  animals  are  specificdly  identical  with  A.  (ijrnMna, 
which  is  found  in  many  parts  of  the  United  States,  ftom 
Kew  Jersey  to  CUifbmia,  and  nonnally  broeda  in  the  sala- 
mandroid  condition.  It  is  not  known  at  present  whether 
the  larva  of  A.  tigrtnum  ever  attains  sexual  maturity  in 
other  regions  where  the  n)ecies  occurs  besides  Mexico.  It 
is  not  improbable  that  it  does  so.  De  FilHpi  (!)  found  io 
a  marsh  on  the  shores  of  the  Logo  Uaggiore  48  lame  of 
Triton  alpeatris  in  the  branchiate  condition,  which  contained 
fully  developed  ova  and  spermatozoa,  so  that  the  occurrence 
of  sexual  matority  in  the  larvn  of  Amitlytt<ma  is  not  unique. 
Prof.  August  Weissmann  (fi)  has  discussed  at  considerable 
length  and  with  much  thoughtfalnees  the  tme  significance 
of  the  phenomena  exhibited  by  the  axolotl,  and  has  con- 
cluded that  its  ancestors  passed  through  the  normal  lifb- 
history  of  AmMyMoma,  the  climatoof  the  Mexican  tabldand 
having  been  at  one  time  moist  enough  to  permit  of  the  ex- 
istence of  a  terrestrial  Salamandroid ;  that  the  climate  has 
now  become  so  dry  and  unfavorable  to  vegetation  that  no 
aipphibian  can  live  in  it  except  in  water ;  and  that  vts- 
NyOoma  has  become  adapted  to  these  conditions  by  cea^g 
to  pass  through  its  metamor^osi8,and  breeding  entirely  in 
the  branchiate  condition.  Thus  the  metamorphosis  which 
takes  place  occasionally  in  captivi^  is  a  case  of  what  has 
been  c«Ued  since  Darwin's  epoch,  atavism ;  its  peculiarity 
consists  in  tbe  fbct  that  the  evolution  of  the  animal  has  re- 
sulted in  the  arrest  of  development  at  a  larval  stage,  and  tb» 
occasional  reversion  is  the  continuation  of  the  development 
to  the  h^her  condition  of  the  ancestor.  Atavism  is  Uie  oe- 
carional  reeemblanoe  of  one  individual  to  some  remote  an* 
cestora  Instead  of  to  its  immediate  parents.  Another  posriUe 
way  of  explaining  tbe  axolotl  Is  to  suppose  that  It  has  re- 
mained in  tiie  pereunibmncbiate  condition  while  other  mem- 
bers of  the  same  species  elsewhere  have  developed  into  the 
satanuDdioid  condition.  This  explanation  cannot  be  tbe 
true  one.  It  would  neoesBltato  the  belief  that  a  metanxv- 
phosis  lasting  a  few  days  or  weeks,  and  Indnoed  often  by  the 
gradual  removal  of  the  animal  from  water  into  air,  oould 
produce  the  same  specific  characters  as  a  gradual  devolt^ 
ment  which  has  occupied  a  great  number  of  generations. 
Tbe  axolotl  is  an  example  ofone  of  the  most  curions  and 
interesting  modes  by  wblch  animals  may  be  adapted  to  their 
conditions,  and  two  species  formed  out  of  one.  At  present 
the  dluppearanoe  of  the  metamorphosis  from  the  life-bis- 
tory  of  Uieaxoloti  has  taken  place  so  recently  thatnotevaa 
specific  differences  exist,  according  to  some  observen,  be- 
tween the  metamorphosed  axolotl  and  tbe  natural  An- 
Myitoma  tigrinum.  At  some  future  time  slight  difTerences 
are  almost  sure  to  occur,  and  then  there  will  be  two  species 
or  the  te.ndency  to  metamorphosis  in  the  axolotl  will  ba 
lost^  In  the  latter  case  some  slight  dlffbrenees  will  probably 
be  developed  between  the  axolotl  and  the  branchiate  larva 
of  A.  tigrvnum  in  other  parts  of  America;  and  then  the 
axolotl  and  A-  tigritum  will  be  two  species.  Finally,  it  may 
be  pointed  out  that  it  Is  poadble  that  the  axolotl  conld  have 
reached  its  present  locality  and  conditions  without  ai^ 
change  in  the  climate  of  Hexloo.  The  lakes  In  the  arid 
district  might  somehow  occadonally  be  visited  by  breedinp 
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4.  M^MM,  Mid  of  ib«  lame  soptodaced  io  them  some  might 
ttooiM  asxtuUy  m»taze before  metamorphosing,  and  so  give 
riM  to  tiie  present  azolotls. 

There  is  some  reason  to  believe,  according  to  the  American 
mIogtstProt  Cope,  that  theperwuiilganchiateJfoiioftfttwcfciM 
Jrtonsti^  TidiBdL  of  the  HissMp^,  which  when  ftill  grown 
honrafoot  inUngtb,  and  has  foar  bnneUal  i^ertaie^ 
itMidi  la  the  same  ruation  to  the  geniig  ilafrockosi^  Bonap^, 
mSinAm  to  AwMj^ttama. 

UtoatHre-Hl)  A.  Dnm«rit,  Oompta  Rendu*,  vol.  Iz.,  1865,  p.  765 ; 
m  A.  Domtrll,  Nom.  Anh.  kiu.,  II.,  1W6 ;  (8)  A.  Dumtiil,  c£ng>tea 
jSmIm,  toL  IzL  p.  775 ;  (4)  H.  BUncbard,  HM.,  vol.  IxzzU., 
18TB,p.TU;  (6)  A.  WelMmann,  ZeOmAr.  f.wtu.  Zool.,  xxv.p.  297; 
(a)  it.  TOD  Chaurln,  ibid.,  xxvu.  p.  ;  (7)  O.  A.  Booleuger,  firtt. 
ihi.  OaL-BalrcuAia,  gradtentia,  eto.,  1882 :  (8)  De  Fllippl,  ArchMo 
per  la  Zoeloala,  1861 ;  (9)  De  Sauanire.  VerhtaM.  a.  aelMtt*. 
MlMQbraeL  OeKOmA.  £»i«I«(fefo,  IMS ;  (10)  E.  D.  Cope,  "  Heta- 
monbods  of  AzoloU,"  Amer.  Jommal,  1871 :  (11)  O.  C.  Manb, 
iMr.  Jbw.  [2],  3dTL  p.  864 ;  (13)  T^meter,  Pnc  Zooi.  Soe., 
vm.  (J.  T.  C) 

SIREN,  huertma^  Lin.  {Cytt.,  Nat., 

Addenda),  is  an  animal  belon^ng  to  the  class  Am- 
phibia \q.v.).  It  foiTOB  the  type  of  the  family  6V- 
rautfis,  oallea  by  Prof  Huxley  Trachvttomata.,  among 
the  group  Permnibr€ui€^tiata.  The  body  is  elongate 
and  ed-like,  only  the  aoterior  limbs  being  preseot ;  the 
poaterioT  are  entiidy  wanting.  The  uitenor  limbs  are 
«hort  and  feeUe,  and  each  is  funished  with  four  digits 
pointed  at  the  euda.  The  head  is  small ;  the  snout  is 
short  ind  broad,  and  the  nostrils  are  placed  at  its  ex- 
treoM  vdA.  The  tongae  is  free  snterioriy.  The  jaws 
an  dotitnte  of  teeth  and  oorared  with  a  homy  ibeath 
like  a  beak.  Tbeie  ue  namoroas  teeth  on  the  vomer, 
arranged  in  two  large  patches  eonTei|^ng  anteriorly. 
Ihe  «yes  are  voy  wnaU.  On  esoh  nde  oP  the  neck 
are  tuee  branched  external  gills  attached  to  the  fint, 
fleeood,  and  third  branchial  arches ;  and  below  the  gills 
are  three  reduced  branchial  apertures.  The  tw  is 
shorter  than  the  body,  much  oomprcoood,  and  provided 
with  a  median  membranous  fin ;  Uie  tul  terminates 
io  a  punt  The  skin  is  smooth,  ud  blade  in  color, 
sometimes  sprinkled  with  white  dots.  Sirai  grows  to 
a  lane  aiie,  some  speomens  measuring  3  feet  in  length  ; 
the  uigest  example  in  the  British  Mnsenm  is  670  mm. 
ot  abont  2  feet  3  inches.  The  animal  inhabits  the 
stsgnaot  waters  of  marshes  in  South  Carolina  and 
TeiHL 

He  caly  othw  member  of  the  ftmily  Siraiida  is 
FiaidaimmiAM  ^rkUM  {Qrn.y^  Brit.  Mut.  Cat. — Ba- 
traekkif  Isted.).  This  animal  resembles  Sir&i  in  most 
TB^wcts,  but  has  only  a  single  branchial  ap^ure  on  each 
Ade,  and  onlv  three  digits  to  the  anterior  limb.  Its 
cokv  is  dark- Wown  with  a  broad  yellow  band  on  eaoh 
side  and  a  narrower  one  infenoriy.  It  ocouis  in 
<3eorgia,  but  seems  to  be  very  rue;  Uiere  are  two 
.momena  in  the  Firis  Mnste,  none  in  the  British 
Naseum. 

Figaresof  Afrm  lacmrtina  are  to  be  fonnd  In  the  foUowing 
«orfcs:  Cnvierln  Hnmboldfs  OAt.  Zool.,!.  pi.  11;  Dandin, 
ftptitei,  viii.  pi.  49 ;  Holbr..  N.  Amtr.  Htn..  pi.  34.  Aeadv- 
trawhwatHotes  is  flgnred  in  Dnm^ril  and  Bibion,  Erpttolo- 
«w  QiUrdB,  j^.  96 ;  Im  dlt.,  pi.  86 ;  Lwxmte,  .dim.  i«e. 

V.     18M,  pi.  4  (under  name  Are*  stHoto). 

SIREN,  or  Stuen.  SeeAooirmoB,  tcJ.  l  p.  102-3. 
SIRENS,  fhbnloas  creatnxee  of  Greek  mythology, 
that,  like  the  Lorelsiy     German  l^end,  lured  mari- 
nen to destmodoDl^ their sweH song.  Inthe  O^shs/ 
Ulysses  sails  past  their  island  ;  but,  warned  by  CiToe, 
he  bsd  stopped  the  cars  of  his  crew  with  wax  and 
'     -caused  himself  to  be  bound  to  the  mast    In  Homer 
they  are  two  in  nnmber,  bat  in  later  writers  they  are 
!     generally  three,  and  are  located  on  the  coast  of  Italy, 
I      near  Sorrento  and  Gapri,  or  on  the  struts  of  Messina. 
Tbe  tomb  of  one  of  them,  Parthenope  by  name,  was 
shown  at  Naples  in  Strabo's  time.   A  sanctuary  of  the 
Sirens  stood  on  a  headland  near  Sorrento.  According 
to  Eratosthenes  the  Sirens  were  a  three-headed  roek 
separating  the  Bay  of  Naples  from  the  Gulf  of  Salerno ; 
but  Sinbo  says  they  were  three  rook^  idands  on  the 
aontheni  nde  of  the  cape.   The  cape  itself  (now  Gape 
'Ooopwili^),  was  •ometames  oaUed  the  Cape  of  the 


Sirens.  When  the  Argonauts  drew  near  the  isle  of  the 
Sirens,  Orpheus  struck  up  and  drowned  their  song. 
Aooording  to  Hyginus  the  Sirens  were  daughten  of  the 
river  Aohelous  and  the  mnse  Melpomene,  and  because 
th^  had  not  rescued  Proserpine  irom  I^nto  Uiey  were 
tallied  by  Geres  into  winged  raeatures,  who  were  to 
live  only  so  long  as  no  one  passed  by  them  as  they 
sang.  BO,  when  Ulysses  had  eluded  them,  they  flung 
themselves  into  the  sea.  According  to  another  stor^, 
they  were  instigated  by  Hera  to  vie  with  the  Muses  in 
singing  ;  the  Muses  were  victorious,  and  jilndced  the 
feathers  from  the  Sirens  and  made  crowns  for  them- 
selves oat  of  them.  In  art  they  are  usually  repre- 
sented with  the  bodies  of  women  and  the  legs  of  birds, 
with  or  without  wings.  More  rarely  they  appear  as 
birds  with  only  thQ  heads  of  women.  They  seemed  to 
have  had  a  funereal  significance,  and  were  oAen  rep- 
resented on  tombs.  For  representations  of  them  see 
J.  £.  Harrison,  Jfytht  of  the  Od^ttf^. 

SUUCIUS,  pope  from  Deeember,  384,  till  NoTem- 
ber,  398,  was  the  socoessor  of  Dsmasus  ukl  was  him- 
self suooeeded  hy  Anastauns  I.  See  Pora>OM,  vol 
xix.  p.  505. 

STKH^  one  of  the  snb-Himslayan  or  Simla  hill 
states  under  the  govemment  of  the  Fni^ab,  lying  be- 
tween 30°  24'  and  31*  N.  let  and  between  77°  5^  and 
77"  50'  E.  long.  Its  area  is  1096  square  miles,  and  it 
is  bounded  on  the  N.  by  the  hill  states  of  Bdsan  and 
Jubal,  on  tbe  E.  by  the  British  districtof  DehraDun, 
from  which  it  is  separated  by  the  rivers  Tons  and 
Jumna,  on  the  S.W.  by  Ambala  district,  and  on  the 
N.  W.  by  the  states  of  Patt^  and  Keunth&L  Except 
a  very  small  tract  about  Nahan,  the  chief  town  and 
residence  of  the  r^a,  on  the  southwestern  extremity, 
where  a  few  streams  rise  and  fiow  southwestward  to 
the  Saraswati  and  Ghaggar  rivers,  the  whole  of  Sir- 
mtir  lies  in  the  basin  of  the  Jumna,  which  receives 
from  Uiis  tract  the  Gin  and  its  feeders  the  Jal&l  and 
the  IftHt.  The  Tons,  the  great  western  arm  of  the 
Htream  called  lower  down  the  Jumna,  flows  along  the 
eastern  boundary  of  Sirmtir,  and  on  the  right  side  re- 
ceives from  it  tbe  two  small  streams  Minus  and  Nai- 
rai.  The  surface  generally  declines  in  elevation  from 
north  to  south ;  the  chief  elevations  on  the  northern 
frontier  (Chor  peak  and  station)  are  about  I2,(XX)  feet 
above  the  sea.  The  valley  of  the  Ehi&rda  Bdn, 
which  forms  the  soul  hem  part  of  the  state,  is  bounded 
on  the  S.  by  the  Siwalik  range,  the  hills  of  which  are 
of  recent  formation  and  abound  in  fossil  remains  of 
large  vertebrate  animals.  Though  the  rocks  of  Sir- 
mnr  consist  of  formations  usually  metalliferous,  the 
yield  of  mineral  wealth  is  at  presoit  but  small  The 
forests  are  very  dense,  so  much  so  that  the  sportsman 
finds  diffiovl^  in  making  his  way  through  them  in 
search  of  wild  dej>hants,  tigers,  leopards,  bears,  and 
hjrenaa,  with  whieh  they  abound.  The  dimate  of 
Strmiir  vanes  with  the  elevation  :  the  northern  ex- 
tremity h»  very  little  run :  but  large  uid  excellent 
crops  are  everywhere  to  be  obtained  by  irrigation. 

The  population  In  1881  was  112,371  (males68,S06,  females 
49,066),  tbe  great  majority  being  Hindus.  The  only  town 
of  any  importance  to  Nahan,  with  a  population  of  6253. 
Tbe  principal  products  of  the  state  are  opium,  tobacco,  and 
oerews,  and  Its  gron  revenoe  Is  estimated  at  £21,000 
[$102,000].  KTmuT,  whfeh  means  "  a  crowned  bead,"  was 
the  place  of  reddenoe  of  the  r^as  who  ruled  over  the  state 
before  the  present  dynasty  entered  tbe  oonntir.  The  reign- 
ing n^a  (Shamsher  Prakish,  K.C.S.I.)  holds  his  possessioas 
by  a  grant  made  on  the  expulsion  of  the  GOrkhas  by  tbe 
British  in  181S. 

SIROHI,  or  Seeroxk,  a  native  state  in  the  B^pu- 
t&na  agency  under  the  Government  of  India,  with  an 
area  of  3020  aqoare  miles,  lying  between  24**  20'  and 
25*  20'  N.  lat  and  between  72*  IC  and  73*  lO'  B. 
long. ,  and  bounded  on  the  W.  and  N.  by  M&rwiur  or 
Joonpur,  on  the  R  bv  Mew&r  or  UdUpur,  on  the  S. 
by  I^anpar  and  the  Mabi  K&ntha  states  of  Edar  and 
iMnta.   The  country  is  moch  broken  up  by  hills  and 
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Toc^  images ;  the  AravalU  range  divides  it  into  two 
porUoDB,  Tanning  ftom  nortbeast  to  Boathwest.  The 
Bouth  And  southeaat  part  of  the  teiritonr  is  very  monn- 
tainous  and  nigged,  oonuining  the  lofty  Mount  Aba, 
an  isolated  maas  of  granite  rock,  cuiminating  in  a 
duster  of  hills,  inclosing  eeveral  valleys  sorroanded 
rooky  ridges,  like  great  hollow&  The  highest  peak 
rises  to  5653 Teet  above  sea-level,  and  is  one  m  the  great 
tiigpnometrical  stations.  On  both  sides  of  the  Ara- 
vulis  the  country  is  intersected  with  numerous  water 
channels,  which  run  with  considerable  force  and  volume 
daring  the  height  of  the  rainy  season,  but  are  dry  for 
the  greater  ]^art  of  the  year.  The  only  river  of  any 
importance  is  the  Western  Ban&s.  A  large  portion 
of  the  state  is  covered  with  dense  jungle,  in  which 
wild  animals,  indading  Uie  tiger,  bmr,  and  leopard, 
abound.  Mjhi^  sfdendid  ruins  bear  witness  to  the 
fimner  piospentyand  ravilisataoD  of  tJie  state.  The 
dimate  is  on  the  whole  diy ;  in  t^e  south  and  east 
there  is  usually  a  f«r  unount  of  nun.  On  Abu  the 
average  annual  rainfall  is  about  64  inches,  whereas  in 
Erinpura,  less  than  50  miles  to  the  north,  the  average 
fall  is  only  between  12  and  13  inches.  The  Western 
RjjputAna  Bulway  runs  thnragfa  the  lengdi  of  the 
state,  passing  just  east  of  Mount  Abu. 

'  In  1881  the  popalattoD  numbered  142,903  (males  76,132, 
fonaleB  06,771),  of  whom  123,633  were  Hindns,  2036  wen 
Mohammedans,  and  16,137  wereJains.  Thetownof  Krobi, 
the  capital  of  tiie  state,  is  titaated  at  the  western  baie  of 
the  nnge  of  billi  north  of  Mount  Aba,  and  its  population 
(1881)  nombered  S699.  Wheat  and  borl^  are  the  staple 
ATopa  ;  poises  and  cotton  are  also  Krown.  liie  present  rolbig 
family  of  Sirobi  are  Deora  BiOpots,  a  branch  of  tiie  great 
Cbauhin  dan,  and  are  said  to  be  immediately  descended 
from  Deo  Bq),  a  descendant  of  Rrthvt  B^,  the  Chanhin 
kinft  of  Delhi.  Daring  the  early  years  of  the  present  oen- 
tary  Sirobi  saffered  mnch  fhjm  wan  with  Jodhpnr  and  the 
wild  MinA  bill  tribes.  The  proteotion  of  the  British  was 
sought  in  1S17 ;  the  pretenBions  of  Jodhpnr  to  saierainty 
over  Sirobi  were  disallowed,  and  in  1823  a  treaty  was  con- 
cluded with  the  British  Government.  For  servicee  ren- 
dered during  the  metiny  of  1667  the  relgalng  "rao"  re* 
eeived  a  lemlMkni  of  half  hia  toibato. 

SIBSA,  a  British  district  in  the  lieutenant-govem- 
onhip  of  the  Puiyab,  lying  between  29°  13''  and  30° 
4(K  N.  lat  and  between  7f>  5r  and  75"  23'  £.  kmg. 
It  has  an  area  of  3008  square  miles,  and  is  bounded  on 
the  N.  by  Flroipur  district  and  »e  native  state  of 
Fftti&k,  on  tike  W.  by  the  river  Sutlcj,  on  the  S.W. 
by  the  native  states  of  BahiwaJpnr  and  Bfkaner  and 
on  the  £.  by  Hissar  district  Lying  as  it  does  between 
the  barren  deserts  of  Bfkaner  and  the  comparatively 
fertile  though  sandy  plains  of  the  Cis-Sutii^  states, 
,  Sfrsa  district  in  soil  as  well  as  position  forma  an  in- 
termediate link  between  the  two.  It  forms  for  the 
most  part  a  bare  and  treeless  plateau  stretohing  from 
the  valley  of  the  litUe  river  Ghaggar  on  the  east  to  the 
main  stream  of  the  Sutlei  on  ita  western  border.  In  the 
immediiUa  neighborhood  of  the  SutJc;},  however,  is  a 
fertile  alluvial  tract  ^kJiddar),  intersect^  by  numer- 
ous branobes  of  the  nver  and  flooded  l:^  Uieir  outflow 
daring  the  rainy  season.  Eaatwud  of  the  khfidar 
lies  the  sandy  central  tableland,  which  is  chiefly  em- 
ployed  for  pnrpofies  of  pasturage.  East  of  this  plateau 
IS  the  valley  of  the  Qhaggiur,  a  formidable  torrent  in 
the  rainy  months,  hut  so  entirely  dependent  on  the  rain- 
fall of  the  lower  Himalayas  that  it  is  usually  dry  f^m 
October  to  July.  The  Ghaggar  expands  into  three 
jhils  or  marshy  lakes,  the  largest  or  which  is  5  miles 
in  length  by  2  in  breadth.  South  of  the  Gliaggar 
spreads  a  sandy  tract  beyond  the  reach  of  its  fertilizing 
influence^  and  of  small  agricultural  value.  Formerly 
the  district  was  covered  by  an  excellent  grazing  grass, 
known  as  dh6man,  but  widi  the  increase  of  cidtiva- 
tion  it  is  fhst  disappearing.  The  dimate  of  Sftsa  is 
extremely  dry,  the  averacre  annual  rainfkll  reaching 
only  15  incnes.  Tlie  Rewari-Ferozepore  Railway 
passes  through  the  district  from  south  to  north. 


The  population  of  the  district,  according  to  the  eenau 
of  1881,  was  253,275  (males  138,661,  females  114,584),  of 
whom  130,588  were  Hindus,  93,28»  Mohammediuu,  aod 
2^308  Siklis.  The  only  town  with  a  population  exeeadiiiK 
10,000  is  Sirsa,  the  admlnigtnMiive  headqnsrten  of  the  dis- 
trict, with  12,292  inbabitants.  The  modem  town  of  Sim 
was  fbnnded  in  1837,  and  the  ruins  of  old  Sirw  lie  near  iti 
southwest  corner.  It  is  a  ooosiderable  entrepot  for  tlie 
trade  of  the  wheat-ftrowing  countries  to  the  north  ud  CMt 
with  Bikaner  and  MArwir.  At  the  opening  of  the  presnt 
century  nearly  the  whole  of  Slna  district  was  a  barrra 
almost  ancnltivated  waste.  Oradoally,  however,  with  mote 
peaoefttl  times  cultivation  has  i^n  extended.  Of  Uie 
total  area  1363  square  miles  are  now  cultivated  and  1548 
Bonare  miles  are  cultivable.  The  staple  prodact  is  b^n, 
wnich  in  1882-68  ooeupied  646,S05  acrca;  uie  other  prinei- 
pa)  crops  aiejoar,  baney,  and  wheats  The  distact  his 
little  txade  except  in  afrienltoral  produce,  which  goes 
diiefly  to  Bikaner ;  and  the  only  mana&ctnre  of  any  im- 
portanee  is  that  of  aajji,  an  impure  carbonate  of  soda,  ued 
m  washing  and  dyeing  cloth.  Sbia  waaofBdallyiDclnded 
In  the  tenitory  conquered  trota  the  MahiaMas  in  1609^ 
when  it  was  almost  entirely  uninhabited.  It  required  re- 
oonqqeriog  from  the  Bhattis  in  1618 ;  but  it  did  not  come 
under  British  administiation  until  1837.  Doring  the 
mutiny  <tflSS7  8ina  was  fbr  a  time  whidly  lost  to  Biiti* 
mie.  On  the  restoration  of  order  the  (Uitnct  was  sdahui- 
tered  by  Pnqjab  officials,  and  in  the  fidlowing  year,  wi& 
the  remainder  of  the  Delhi  teirltoiy.  It  was  fbnnally  Ur 
uexed  to  that  province. 

SISKIN  (Dan.  Sidakm;  Germ.  Zemg  and  Ztuing), 
long  known  in  England  as  a  oage-lHid,  since,  in  1M4. 
Tuner  mentioned  it  in  tfaatehanota  under  this  name,' 
and  said  Uiat  he  had  only  once  met  with  it  at  la^e— 
the  FringiUa  ^tinm  of  Idnnseus,  and  Cardviu  or 
Chrytomitru  tpmtu  of  modem  writers.  In  some  of 
its  structaral  characters  it  is  most  nearly  allied  to  the 
Goldfinch  (vol.  x.  p.  676),  and  both  are  often  pUoed 
in  the  same  genus  by  systematists;  but  in  its  stvW  of 
coloration,  and  still  more  in  its  habits,  it  resembles  the 
Redpolls  (c/  Ijnnit,  vol.  xiv.  p.  682),  though  with- 
out uieir  Mender  figure,  being  indeed  rather  short  «pd 
stout  of  build.  Yet  it  hardly  yields  to  them  in  ai^vi^ 
or  in  the  grace  of  its  actions,  as  it  seeks  its  food  from 
the  adkins  of  the  alder  or  hirdi,  regardless  of  the  atti- 
tude it  assumes  while  so  doing.  Of  an  olive-green 
above,  deeply  Unted  in  some  parts  with  Uaok  arc  in 
others  lightraied  by  ydlow.  and  beneath  of  a  yeDowidi- 
white  aguD  marked  with  black,  the  male  oi  thu  ^>e- 
des  has  at  least  a  becoming  if  not  a  brilliant  gaih,  and 
possesses  a  song  that  is  not  unmelodious,  though  the 
resemblance  of  some  of  its  notes  to  the  runoing-dovn 
of  a  piece  of  clockwork  is  more  remarkable  than 
pleasing.  The  hen  is  still  more  soberly  atUred  ;  bnt 
It  is  perhaps  the  Siskin's  disposition  to  familiarity 
that  makes  it  so  favorite  a  captive,  and,  though  as  a 

a;e-bird  it  is  not  ordinarily  long-lived,  it  readily 
aptfi  itsdf  to  the  loss  of  liberty.  Moreovw,  if  uay- 
thing  like  the  needful  accommodation  be  afforded,  it 
will  build  a  nest  uid  therein  lay  its  eggSj  bat  it  rsidy 
succeeds  in  bringing  up  its  young  in  confinement  As 
a  wild  Mrd  it  breeds  constantly,  tfaongh  locally, 
throughout  the  greater  part  of  Scouandt  and  has  m- 

Juentlv  done  so  in  England,  but  more  rarely  in 
relano.  The  greater  pordon,  however,  of  the  nume* 
rous  bands  which  vidt  the  British  Islands  in  autumn 
and  winter  doubtless  come  from  the  Continent — per- 
haps even  from  far  to  the  eastward^  nnoe  its  ran^ 
stretches  across  Asia  to  Japan,  in  which  conntr>-  it  » 
as  favorite  a  case-bird  as  with  us.  The  nest  of  the 
Siskin  is  ven'  liae  that  of  the  Goldfinch,  but  seldom 
BO  neatly  built ;  the  eggs,  ezoept  in  their  smaller  user 
much  resemble  those  of  the  GREKHmiou  (v<^  xi. 
p.  148). 

A  larger  and  more  brightly  colored  species,  C.  tphuMaf 
inliabitB  the  Himalayas,  bnt  the  Siskin  has  many  otber 
relatives  belonging  to  the  New  World,  and  in  them  aerioas 
modifications  of  straotare,  especially  in  tite  fotm  of  tlkebill, 
occur.  Some  of  these  relatives  lead  almost  insensibly  to 

1  It  is  aluo  called  by  bird-bnden  "Abadavlne"  or  "Absrda- 
I  vine  "—names  of  wbiob  the  etymology  Is'wholly  unknown.* 


>  [Hay  be  Itom  Ahmedabad  of  In  lla,  of  which  dty  the  birds  were  called  Aberdebad  birds.— Ax.  BnJ 
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tte  OusmTNca  (id  mpra)  and  its  allies,  othem  to  the 
GoLDRNCH  {at  «tq»ra),  the  Sedpolls,  and  so  on.  Thus  the 
Sitkis  perhapB  may  be  regarded  aa  one  of  the  leaa  modified 
deeeead»tB  of  a  stock  whence  such  forma  as  those  Just 
meBtioaed  hav«  sprang.  Ita  striated  homage  also  fovors 
this  Tieir,  as  an  eTldence  of  permanent  immatnrity  or  gen- 
tnlintion  of  form,  since  striped  feathen  are  so  often 
the  earliest  dothing  of  many  of  these  birds,  which  only 
«t  rid  ^  tiiem  at  their  first  mouit.  On  this  theoiT 
thsTellovbitd  or  North-American  "  Otddlbwh,"  C  trUtit, 
mold  seem,  with  its  immediate  allies,  to  rank  among  the 
bigbeat  Ibnos  of  the  gronp^  uid  the  Pine-Goldflnch,  C.  pnw^ 
«f  the  same  conntry,  to  be  one  of  the  lowest,— the  cock  of 
the  former  being  generally  of  a  bright  Jonquil  hue,  with 
Mack  crown,  tail,  and  wings— the  last  oonapicaously  barred 
with  white,  while  neither  hens  nor  yoang  exhibit  say  Btri- 
stioos.  On  the  other  hand,  neither  sex  of  the  latter  at  any 
ig*  pots  off  its  striped  garb— the  mark,  it  may  be  pretty 
nfefy  anerted,  of  an  inferior  stage  of  development.  The 
remaining  epeciee  of  the  gronp,  mostly  Bonth-American,  do 
not  seem  here  to  need  particular  notice.  (a.  h.) 

SISMONBI,  Jean  Ghablks  Lbonabddx  (1773- 
1842),  whoBe  real  name  was  Sehokvs,  was  1x>rn  at 
Gcoera  on  Ma^  9,  1773.   His  father  and  all  hia  an- 
oeetors  seem  to  nave  borne  the  name  Simonde,  at  least 
firom  the  time  when  they  migrated  from  Dauphin^  to 
Switierland  at  the  Tevoeation  of  the  edict  of  Nantes. 
It  was  not  till  after  Sismondi  had  become  an  author 
that,  ofasCTving  the  identity  of  his  family  arms  with 
those  of  the  onoe  floniishing  Italian  house  of  the  Sis- 
noodi,  and  finding  that  some  members  of  that  house 
bad  miniated  to  mnoei,  he  assnmed  tJie  oonneetioa 
witbont  flurtber  proof  and  called  himself  De  Sismondt 
The  Simondes,  however,  were  UiemselTes  citiseDS  of 
Oenera  of  the  npper  dass,  and  possessed  both  rank 
and  lH|oi)erty,  though  the  father  was  also  a  village  pas- 
tor.  The  future  historian  was  we\l  educated,  bat  his 
family  wished  him  to  devote  himself  to  commerce 
rather  than  literature,  and  be  became  a  banker's  derk 
at  Lyons.    Then  the  "Kevolution  broke  out,  and  as  it 
affected  Gbneva  the  Simonde  faraily^  took  reluge  in 
Eoduul,  where  they  stayed  for  eighteen  mooths. 
Diauking.  it  is  said,  the  climate,  they  returned  to 
Omeva,  but  found  the  state  of  affairs  still  unfavorable; 
there  is  even  a  legend  that  the  head  of  the  family  was 
reduced  to  sell  milk  himself  in  the  town.  The  greater 
part  of  the  &mily  property  was  sold,  and  with  the 
prooeeds  tb^  emigrated  to  Italy,  bouffht  a  small  &nn 
at  Pesraa  near  Lucca,  and  set  to  work  to  colUvate  it 
themselvee.    Sismondi  worked  hard  here,  both  with 
hia  hands  and  his  mind,  and  bis  experiences  gave  bim 
the  material  of  his  first  door,  TiMeaudeP  Agriculture 
ToMone.  which,  afler  returning  to  Geneva,  be  pub- 
lished there  in  1801.    Two  years  later  he  pablished 
his  ThuiU  de  la  Richesae  CommerdaU,  his  first  work 
op  the  subject  of  political  economy^  which,  with  some 
differences  of  view,  continued  to  interest  him  to  the 
end  of  his  life  (for  his  position  and  work  in  this  re- 
ject the  reader  is  referred  to  the  article  Poutical 
EcoNOur,  vol  zix.  m).  396-97).    Meanwhile  he  began 
his  great  History  of  the  Italian  Repubb'a,  and  was 
mtroduoed  to  Madame  de  Stael.  With  her  he  became 
Teiy  intim^a,  and  after  being  regularly  enrolled  in  the 
■oaety  of  Coppet  he  was  invited  or  commanded  (for 
Madame  de  Stael's  invitations  bad  something  of  com- 
mand) to  form  one  of  the  suite  with  which  the  tiiture 
Corinne  made  the  journey  into  Italy,  resulting  in 
Cormne  itself  during  the  years  1804-5.  Sismondi  was 
Dot  altogether  at  bis  ease  here,  and  he  particidarly  dis- 
liked Schle^el,  who  was  also  of  the  company.  But 
dtuinK  this  journey  be  made  the  acquaintance  of  the 
oonnteaB  of  Albany,  Louisa  of  Stolberg,  widow  of 
Charles  Edward,  and  all  her  life  long  gifted  with  a 
nuffu^  faculty  of  attracting  the  affection  (Platonic 
and  other)  of  men  of  letters.   She  was  now  an  old 
woman,  and  Sismondi's  relations  with  her  were  of  the 
strictly  friendly  character,  but  ihey  were  dose  and 
lasted  long,  and  they  prodnoed  much  valuable  and 
interenUng  oorreeponaence.    In  1807  appeared  the 
£nt  Tdnme  of  the  above  mentioned  book  on  the 


Italian  repuldics,  which  (though  his  essay  in  polkt* 
cat  eoonomy  bad  brought  him  some  reputation  and 
the  offer  of^  a  Buaaian  professorship)  fint  made  Sis- 
mondi prominent  among  European  men  of  letters. 
The  oompleUon  of  this  book,  which  extended  to 
sixteen  vdumes,  occupied  him,  though  by  no  means 
entirely,  for  the  next  eleven  years.  He  lived  at 
first  at  Geneva,  and  delivered  there  some  interesting 
lectures  on  the  literature  of  the  south  of  Europe, 
which  were  continued  from  time  to  time  and  finally 
published;  and  he  held  an  official  post, — that  of 
secretary  of  the  chamber  of  commerce  for  the  then 
department  of  the  Leman.  In  1813  he  Yisited  Paris  for 
the  first  lime  and  abode  there  for  some  years,  mixing 
much  in  literary  sodety.  Although  aliboml  and  in 
his  eariier  days  almost  an  Anglomaniae,  be  did  not 
welcome  the  fall  of  the  empire.  During  the  Hundred 
Days  he  defended  Napoleon's  constitutional  schemes 
or  promises,  and  had  an  interview  with  the  empennr 
hinudf  which  is  one  of  the  chief  eventa  of  a  not  veij 
even^ul  Bfe.  After  the  Restoration  he  lefl  Paris. 
On  completing  his  great  book  on  the  Italian  republics 
he  underto<4c  a  still  greater,  the  HitUnre  da  /nm^au, 
which  he  planned  on  a  vast  scale,  and  of  which  during 
the  remaining  twenty-three  years  of  his  life  he  pub- 
lished twenty-nine  volumes.  His  untiring  industry 
enabled  him  to  compile  many  other  books,  out  it  is  on 
these  two  that  his  fame  chiefiy  rests.  The  earlier  dis- 
plays his  qualities  in  the  moat  favorable  light,  and  has 
been  lc»Bt  iqjurioody  afieoted  h^  Bubeequent  writings 
and  investigations.  The  Bittotre  da  Fran^au^  as  a 
careful  and  aocnrate  lAetch  on  the  great  scale,  has  been 
entirely  superseded  by  that  of  M.  Henri  Martin,  while 
it  is  not  to  be  mentioned,  as  a  work  of  bistorieal  or 
literary  genius',  in  the  same  cat^ory  with  that  of 
Micheiet.  Sainte-Beuve  has  with  benevolent  sarcasm 
Burnamed  the  author  *' the  RoUin  of  French  Histoiy,|' 
and  the  praieeand  the  blame  implied  in  the  compari- 
son are  both  perfectly  well  deserved.  In  April,  1819, 
Sismondi  married  an  English  lady.  Miss  Allen,  whose 
sister  was  the  wife  of  Sir  James  Mackintosh,  and  the 
marriage  appears  to  have  been  a  very  happy  one.  His 
later  years  were  chiefly  spent  at  Geneva,  m  the  politice 
of  which  dty  he  took  a  gre^,  though  as  time  and 
changes  went  on  a  more  and  more  chagrined,  interest. 
Indeed,  in  his  later  days  he  became  a  kind  reac- 
tionary. He  died  at  Geneva  on  June  25,  1842.  Be- 
sides  the  works  above  mentiqned  he  had  executed 
many  others,  his  custom  for  a  long  period  of  years 
being  never  to  work  less  than  eight  hours  a  dj^.  The 
chief  of  these  are  Nouveaux  /VmctWs  d"  .^xmotntti 
Politique  (1819),  an  historical  novel  entitled  JuUa 
Severa  ou  PAn  492  (1822),  Bittoire  de  la  Renaitmmoe 
de  hi  lAberti  en  Itcdk  (1832),  Fiitoire  de  la  Chute  de 
VEmpire  Romain  (1836),  Pi-^cis  de  V^Hixtoire  det 
FS-angais,  an  abridgment  of  his  own  book  (1839),  with 
several  others,  chiefly  poliUcal  pamphlets. 

Sismondi'a  literary  character  has  been  hinted  at  In  the 
above  remarks  on  his  Fieoch  hietory.  He  was  exceedingly 
laborious,  for  the  most  part  (thougli  not  entirely)  free  from 
prcjjndice,  and  never  violent  even  when  he  was  pr^udloed. 
He  had  (with  much  "Bensibility")  plenty  of  common  oenae, 
though  not  perhaps  any  extraordinary  amount  of  acnteneaa 
in  estimating  things  uncommon,  and  he  wasalittle  deflolent 
in  historical  grasp  and  in  the  power  of  taking  large  views 
of  complicate)!  series  of  events.  His  style  correeponded  to 
bis  thought,  and  (putting  aside  certain  solecisms  which 
French  critics  nsnally  affect  .to  discover  In  Swiss  writeia) 
lacks  point,  pictaresqaeness,  and  vigor.  Of  bis  moral  chai» 
acter  no  one  has  ever  spoken  except  in  terms  of  praise,  and 
it  appears  (whtcb  is  not  invariably  tbe  case)  to  have  been 
as  attractive  as  it  was  estimable.  His  chief  wealcness  aeenu 
to  have  been  a  tendency,  frequently  observable  in  writeta 
of  very  great  Industry,  to  rank  his  own  prodactions  some- 
what too  much  on  a  level  with  those  of  writers  who,  if  less 
industrions,  were  infinitely  more  gifted.  Thna  he  baa 
somewhere  naively  observed  that  "  be  should  not  obj  ect  to 
signing"  a  certain  proportion  of  a  certain  book  of  (%atean< 
hriand'a.  But  this  overv^natkm  of  self  appean  to  bave 
been  merely  ao^,  and  not  la  the  least  arrogant. 
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mitablfl  Lttodii  of  Salnte-Beuve  (September,  186S),  republished  in 
the  Ifomeaux  Lundfi,  vol.  vl. 

SISTAN,  or  Seistan  (SejibtXn),  the  ancient 
Saceutam  {^ahigthdna,  "land  of  the  Saoee")  and 
the  Nimrdz  or  "  meridiea  "  of  the  Vendidad,  is  situ- 
ated generally  between  30"  C  and  31°  35'  N.  lat.  and 
61"  (y  and  (including  Budb&r)  62"  40^  £.  long.  Its 
extreme  length  is  about  1 00  and  its  breadth  varies  from 
70  to  over  100  miles, — but  the  exact  limits  are  vague, 
and  the  modem  sgnification  of  the  name  practiodly 
comprehends  the  peninsula  formed  by  the  lower  Hel- 
maad  and  its  emoouchure  on  the  one  side  and  the 
**H&miin"  or  "lake"  on  the  other.  When  British 
arlntratioD  was  brought  to  bear  upon  the  disputed 
cluma  of  Perua  over  this  country  in  1872,  it  was  round 
neoessary  to  suppose  two  territories— one  compact  and 
concentrated,  which  was  called  "Sist&n  Proper,"  the 
other  detached  and  irregularj  called  *'Oater  Sist^n." 
Of  each  of  these  a  brief  deaonption  will  be  given. 

1.  Sisfa&n  Proper  is  bounded  on  the  north  by  the 
"  N&lsir,"  or  reed-bed  which  fringes  the  '*  Himdn" 
or  expanse  ;  west  by  the  Himdn  itself,  of  which  the 
hill  oalled  "  Kuh-i  Khwiljah "  marks  the  central 

E>;  south  by  a  line  shatUng  in  Sikuha  and  all  vil- 
and  lands  watered  the  main  Sis(An  Canal ; 
■St  by  the  old  bed  of  the  Helmand,  from  a  mile 
above  the  dam  at  Kohak  to  the  mouth.  Kal'ah-i-nau 
and  lUndan  are  among  the  more  northerly  inhabited 
villages.  The  Kuh-i-Khw^ah  is  a  soflScient  indica- 
tion of  the  western  side.  Bfiij-i-'Alam  Khan  should 
be  included  within  the  southern  boundary  as  well  as 
Sikuha.  Khw^ah  Ahmad  and  Jah&nab&d,  villages 
on  the  left  bank,  or  west  of  the  true  bed  of  the  Hel- 
mand, denote  the  eastern  line.  The  whole  area  is  es- 
timated at  947  square  miles.  The  fixed  population 
ma^be  roughly  stated  at  35,000,— some  20,000  Sis- 
t4ni8  and  15,000  setUers, — the  greater  |Art  of  whom 
are  Auninuis.  or  rather,  perhaps,  a  Feruan-speaking 
people.  To  the  above  numbere  may  be  added  10,000 
Balodh  nomads.   Taking  the  Bggt^J»  at  46,000,  and 


Map  of  SlsUn. 

looking  at  the  extent  country  comprehended,  we 
find  nearl)r  48  persons  to  the  square  mile.  These  fig- 
ures are  eisht  times  in  excess  of  the  proportional  re- 
sult found  for  the  whole  of  Persia.  It  should  be  ex- 
plained that  the  designation  Sist&u  Proper  is  not 
arbitrarily  given.  The  territory  comprehended  in  it  is 
speken  of  as  Sist&n  by  the  dwulers  on  the  rijiht  bank 
of  the  Helmand,  in  contradistinotioQ  to  their  own 
lands.  At  the  same  time  it  could  only  be  but  a  frac- 
tional part — as  indeed  the  whole  country  nnder  oon- 
nderation  oould  only  be— of  the  Sist&n  of  Peruan 
history. 

Sistdn  Proper  ia  an  extensive  tract  of  sand  and  clay 
alluvium,  generally  flat,  but  irrundar  in  detail.  It 
has  heaps,  Dut  no  hills ;  bushes,  but  no  trees,  unless 


indeed  three  or  four  tamarisks  of  aspiring  height  de- 
serve the  name ;  many  old  ruins  and  vestiges  of  goid- 
parative  civilisation,  but  few  monuments  or  nJiaof 
antiquity.  It  is  well  watered  by  rivers  and  can^  and 
its  soil  is  of  proved  fertility.  Wheat  or  barley  u  per- 
haps the  staple  cultivation ;  but  peas,  beans,  oU-8«d8, 
and  cotton  are  also  grown.  Amoos  fruits,  grapes  un 
mulberries  are  rare,  but  melons  and  watermdoDS,  es- 
pecially the  latter,  are  abundant  Grazing  and  fodder 
are  not  wanting,  and  besides  the  reeds  peculiar  to 
Sistdn  there  are  two  grasses  which  merit  notjce,— that 
called  bannu,  with  which  the  bed  of  the  mmiiu 
abounds  on  the  south,  and  the  tallerand  ksssaltinla 
on  the  higher  ground. 

2.  Outer  Sist&n,  the  country  on  the  right  bank  of 
the  HelmMid,  and  east  of  its  embondiure  in  the  Hi- 
mtlUj  extends  more  than  100  miles  in  length,  or  from 
a  point  between  the  Charboli  and  KhustAS  lireTB 
north  to  Bndb&r  south.  In  breadth  the  district  of 
Ghakhansiir,  measuring  from  the  old  bed  of  the  Hd- 
mand,  inclasive  of  Nul  Alt,  to  Kadab,  may  be  eeii- 
matea  at  some  30  miles.  It  produces  wheat  and  hu- 
ley,  melons,  and  perhaps  a  few  vegetables  and  oil-aeeda 
Beyond  the  Chakhansiir  limits,  southward  or  np  to 
the  Helinand,  there  is  probably  no  cultivation  me 
that  obtained  on  the  river  bank,  and  ordinarily  iUii»- 
trated  by  patches  of  wheat  and  barlejr  with  mdon  beds. 
On  the  opposite  side  of  the  river,  in  addition  to  the 
cultivated  portions  of  the  hank,  there  is  a  large  tiact 
extending  from  above  {i.e..  south  of)  Kdiak,  or  the 
SistAn  dam  {band)^  to  the  gravelly  soil  beww  tbe 
monntun  ranges  which  separate  Sist&n  from  Balndiii- 
tan  and  Narmashir.  The  distance  from  north  to  sontk 
of  this  plain  may  be  computed  at  40  miles,  and  fcm 
east  to  west  at  80  or  90  miles.  Lands  north  of  tbe 
N&Is4r  not  helonnng  to  the  Afghan  district  of  Li^ 
Juwain  may  also  oe  induded  in  Outer  Sistin  ;  bat  it 
is  unnecessary  to  make  any  distinction  of  the  kind  for 
the  tract  marked  *'H4miin"on  the  west,  where  it 
merges  into  the  Persian  frontier.  Bellew  states  there 
are  1200  houses  in  Chakhansiir.  This  can  budly 
apply  to  the  fort  in  which  the  sardar  . lives,  and  l« 
comparatively  few  houses  outside,  bearing  thatnanKi 
and  noticed  by  Migor  Lovett  on  his  viut  in  1872. 
Nor  did  Uiere  then  appear  to  be  any  other  ONitres  of 
population  in  the  district,  excepting  perhaps  Kadth 
on  the  eastern  limit.  The  inhabitants  are  Sistioia  or 
Parsiwans,  Balucb  nomads,  and  Afghans.  Between 
the  Kohak  bund  and  Budb&r  they  are  munly  B^nch. 
Most  of  the  less  nomad  tribesmen  are  Saqjui&iu  tod 
Tdu,  the  sardars  jealously  claiming  the  former  q>pd- 
ktion. 

nie  most  remarkabla  geographical  feature  of  Siitia  fon- 
enlly,  iQthemodemaooeptattonoftheteTni.fsthembiilin. 
or  expanse,  which  gtretcnee  far  and  wid«  on  the  noitb, 
west,  and  south,  but  la  for  a  great  part  of  the  year  dry  or  ■ 
mere  iwamp.  In  the  early  spriDg,  at  whi(^  period  tbe 
preeent  writer  was  in  the  locality,  the  ezistenee  of  a  Iak« 
eoald  only  be  oertifled  by  pools  vr  hollows  of  water  fbnad 
at  the  moQtha  of  the  principal  feedera,  such  as  the  Khaib 
B6d  on  the  northeast,  tbe  Farah  Bad  on  the  northwcct, 
and  the  Helmand,  where  its  old  Iwd  terminates  at  no  great 
distance  f^m  the  Khash  Bfid.  Bellew  describes  the 
of  that  portion  of  SiAKo  limited  to  tbe  actual  baria  of 
the  Helmand  as  indicating  the  former  existence  of  a  lake 
which  covered  with  itswaten  a  considerable  area.  On  the 
north  this  tract  has  been  raised  to  a  higher  level  than  tbe 
remainder  by  the  dmosit  at  the  mouths  of  riven  of  ti>o 
solid  matter  hrongbt  down.  It  is  still,  bowever,  fron  SM 
to  500  feet  below  the  level  of  tbe  desert  clifife  that  bonndit, 
and  which  at  some  former  period  formed  tbe  shores  of  tbe 
lake;  and  it  is  from  60  or  60  to  200  feet  above  the  level  of 
the  beds  of  the  rivers  now  fiowinx  into  the  existing  Hfcaiit 
The  tract  thus  raised  by  depositions  ia  the  bed  ^  the  tw- 
mer  lake,  writes  tbe  aamt}  authority,  is  now  the  inhabited 
district  of  Sistin,  and  contains  the  Him6n,  a  great  sedfte- 
grown  swamp,  the  last  relic  of  tbe  lake  itself.  Totheeoath 
of  the  Hlbn&n  and  inhabited  tract  of  Sistin  is  the  Zatih 
hollow.  It  extends  for  about  100  miles  to  tbe  Sarhad  Uonn* 
tains.  Oalledby  the  natives  Ood-i-Zarah,  or  tbe  hollow  of 

Zarah,  it  is  described  as  a  wide  and  circular  dewfaiw 
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Alfiot  gently  Dp  to  the  boundins  hills  and  deiert  clift. 
It  nonna  the  draina^'  of  these  In  Its  central  and  deepest 
iK^inr,  which,  except  in  wasons  of  drought,  is  more  or  less 
muihj.  It  is  oounected  along  the  western  border  of  the 
ana  with  the  existiiic  H&mfin  hj  the  Sar-shila,  a  neat 
Jwlnain  follr  Uirongh  whlcih  xans  the  soperflaoot  llood 
of  the  umfin. 

The  water-enpply  of  Slsttbi  is  abont  as  ancertain  as  tliat 
of  Sind,  though  the  general  inclination  to  one  bank,  the 
left,  is  more  marked  in  t^e  Helnund  than  in  the  Indus. 
Therefore  the  bonndarj  lines  given  most  be  received  with 
■light  reaerration.   It  is  easy  to  see  that  a  good  year  of  in- 
udatka  extends  tiie  borders  of  theaoKialled  lake  to  within 
the  Nfitir ;  and  tliere  are  well-defloed  beds  of  dry  canals 
iotenecting  the  coantry,  which  prove  the  existence  for- 
merly of  an  extensive  water-system  no  longer  prevailing. 
The  main  canal  of  Sistin,  confounded  by  some  writers  with 
the  parent  river,  bears  the  waters  of  the  Hdmand  westward 
into  the  heart  of  the  conntry.  Ili^  are  diverted  1^  means 
of  slarge&aNdordam,  known  indifferently  as  the  "Amir's," 
tbe  "  Sistin."  or  the  "  Kohak  "  hand.  It  is  oonstnicted  of 
horizontally  laid  tamarisk  branches,  earth,  and  perpen- 
dienlar  stakes,  and  protected  from  damage  by  a  fort  on  the 
Idt  and  a  tower  on  the  right  bank  of  the  river.  Although 
this  diversion  of  the  stream  may  be  an  artificial  develop- 
ment of  a  natural  channel,  and  undoubtedly  datee  tiom  a 
pniod  long  prior  to  reoent  Persian  occupation,  it  appears 
that  the  later  arrangements  have  been  more  maturely  and 
better  oi^nized  than  those  carried  on  by  the  predecessors 
of  the  amir  of  Kiian.   The  towns  of  Deehtak,  Chelling, 
Baxj-i-'Alam  Khan,  Bahramabad,  Kinunak,  and  others  of 
less  note  are  actually  on  tiie  banks  of  this  main  can^. 
Htmamr,  it  ii  the  indirect  means  of  snmlying  water  to 
almost  every  town  and  village  in  Siftto  nvper,  feeding  as 
it  does  a  network  of  minor  canals,  by  which  a  system  of 
profuse  irrigation  is  put  in  force,  which,  with  an  Industrious 
aad  a  contented  popolation,  should  he  productive  of  most 
eztensire  grain  cnftlvatloB.  To  eonsiaer  the  main  canal 
as  the  riv«r  Itself  Is  a  theory  which  a  brief  inspeetton  of 
the  locality  seems  quite  to  disprove.   On  the  one  hand  we 
have  a  comparatively  narrow  passage  abruptly  turning  to 
tiie  westward,  on  tiie  other  a  broad  and  well-defined  river- 
bed prolonged  In  the  old  direction,  into  which  the  waters 
waold  at  Ml  mmtm  flow  onrestr^ned  but  for  an  artiflf^ 
embankmenL  Whatever  arguments,  however,  may  be  used 
on  this  head,  the  larger  bed  is  assumed  to  be  the  original 
Helmand  for  parpoaea  of  territorial  limitation. 

^viahma  In  BSa/Un  ate,  as  a  role.  sufDelBnt,  though 
sha^  and  ozcu  »e  somewhat  poor.  Bread  is  cheap  and 
good,  being  procurable  to  natives  at  lees  than  a  halfpenny 
the  pound.  Vegetables  are  scarce,  and  rice  Is  cbieny  ob- 
tainol  from  H«at.  The  inundated  lands  abound  with 
water-fowl.  Partridges  and  sand-grouse  are  occasionally 
aeni.  Siver  flsh  are  plentlftil  enough,  bat  confined  to  one 
species,  the  bart>el. 

The  inhabitants  of  SistAn  are  mainly  composed  of  Kai- 
yiniB,  dMoendauts  of  tbe  ancient  rulers  of  the  laud ;  Sar- 
baodla  and  Nuhrakis,  tribes  supposed  to  have  consisted 
originallT  of  immigrants  fh>m  Western  Persia;  and  Baluchis 
of  the  Nhami  and  Sai^nrant  (Toki)  clans.  Bellew  sep- 
aiatea  tihe  "  Sistdnis  " ;  but  It  is  a  question  whether  this 
term  is  not  in  a  large  measure  applied  to  fixed  inhabitants 
of  the  country,  whatever  their  descent  and  nationality. 
For  instance,  an  old  Shahraki  guide  to  the  Sistiu  Uisslon 
of  187S  persisted  in  being  a  *'  Slsunl " ;  and,  if  his  definition 
he  accepted,  tbe  outside  element  must  be  confined  to 
Baluchis  and  modem  settlers  only. 

HUtorg. —  The  ancient  Drangiana  (Zarayo,  Darafika, 
"lake  land")  received  the  name  of  "land  of  theSaoe" 
after  this  country  was  permanently  occupied  by  the  "  Scy- 
thians "  or  Saca,  who  overran  Iran  in  128  B.C.  (see  Pebsia, 
vol.  zviil.  p.  605  aq.).  It  was  inclnded  in  the  S^nian 
empire,  and  then  in  the  empire  of  the  caliphs.  Aboot  860 
A.i>.,  when  It  had  undergone  many  changes  of  government 
under  lieutenants  of  the  Baghdad  caliphs,  or  bold  adven- 
tureiB  acting  on  their  own  account,  Ta'kfib  b.  LAith  made 
it  the  seat  of  his  power.  In  901  it  fell  under  the  power  of 
the  S&minids,  and  a  century  later  into  that  of  the  Ohaz- 
navida.  An  invasion  of  Jaghatais  and  the  Irruption  into 
its  richer  luids  by  IHmfir  an  salient  polnta  in  the  history 
<Mr  Bisit&n  prior  to  the  Safowid  conquest  (1508).  Under  this 
dynasty  for  more  than  two  centaties,  or  up  to  1722,  Sistin 
renuiined  more  or  leas  a  Persian  dependent^.  At  tbe  time 
of  the  Afghan  invasion  of  Ifir  Hahmfid  (1723),  Malik 
Mahammad  Kaiytfnl  was  the  resident  mler  in  SIst&n,  and 
by  leOigue  with  tiie  invader  or  other  Intrigue  he  secured 
for  himself  that  particular  principality  and  a  great  part  of 
Khnrasao  also.  He  was  slain  by  Nadir  Koti  Khan,  the 
Heneral  of  Shah  Tahmasp,  who  afterwards,  as  Nadir  Shah, 
hecame  possessor  of  Sistau  as  part  of  his  Persian  dominions. 


Shortly  after  the  death  of  Nadir  (1751)  Siatto  passed,  to- 
gether with  other  provinces,  into  tbe  hands  of  Ahmad  Siah 

Abdali.  the  first  sovereign  in  a  united  Afghanistan.  On 
the  death  of  Ahmad  Shah  in  1773  the  conntry  became  a 
rooognised  bone  of  contention,  not  so  much  between  Psr> 
sians  and  Afghans  as  between  Herat  and  Kandahar;  hut 
eventually  the  Internal  diBsenaions  of  Afghanistan  gave 
Persia  the  desired  opportonity :  and  by  a  steady  course 
of  intrigue  and  encroachment  she  managed  to  get  within 
her  grasp  the  better  lands  on  the  left  buik  of  the  lower 
Helmand  and  something  on  tiie  right  bank  besides.  When 
the  British  arbitrator  appeared  on  tbe  scene  in  the  h^in- 
ning  of  1872,  though  compelled  to  admit  the  shah's  pos- 
session of  what  has  been  called  "Slstin  Proper,"  he  eoold 
in  fbimeSB  insist  on  the  evacuation  of  Nad  AH,  Kala 
Fath,  and  all  placce  occupied  on  the  right  bank  by  Persian 
troops ;  and  fbrtbermore  he  left  to  the  Afkhans  both  sides 
of  the  river  Helmand  trota  the  dam  of  Kob^  to  its  elhow 
west  of  Bndbir.  For  the  precise  boundary  aee  PCBOA, 
v<d.  zviii.  p.  665. 

Bee  Eautem  Arafa,  voL  1.;  Bellew's  Record  <^  SIMn  MUtUm; 
Jowmal  ^JL  Oeog.  Soeikv,  vol.  zllU.  (18T8).  (f.  j.  q.) 

SISTOVA,  a  town  of  Bulgaria,  at  the  head  of  a 

district  of  its  own  name  (40,893  inhabitants  in  1881), 
is  situated  on  the  right  bank  of  the  Banube,  about  40 
miles  above  Rustchuk,  and  has  rather  a  piotaresqne 
appearance  on  the  slopes  of  the  Kadbair  and  the 
Chuka.  On  the  latter  hill  there  stood  till  the  fire  of 
1810  a  mediffival  fortjess,  and  previous  to  the  15th 
century  it  contuned  a  I^tin  church  of  traditional 
celebrity.  The  lower  town  along  the  river  consiste  of 
modem  houses,  mostly  erected  since  1870,  and  is  the 
scene  of  busy  commercial  life,  espedally  dnrins  the 
^rain-export  season.  The  principal  churchy  completed 
in  1867,  is  a  large  and  costly  building  with  an  im- 
posing dome.  Sistova  was  one  of  the  first  of  the  Bul- 
frarian  towns  to  iDlrodnce  the  national  langoage  into 
ite  Bchoote  ( 1 833),  some  of  which  are  now  weu-endowed 
and  flourishing.  More  than  half  of  the  inhajntantei 
who  number^  1I;560  in  I88I,  are  Balgarians,  the 
rest  being  Tnrks,  Wakushians,  and  Gypaes. 

Sistova  is  Identified  with  the  old  Roman  colony  Nom 
mentioned  by  Ptolemy  and  others.  Tbe  exact  site  appeara 
to  have  been  Staklen,  a  cluster  of  vineyards  with  remains 
of  ancient  buildings  to  tiie  west  of  the  present  town,  whidn 
has  gradndly  moved  eastward  sfnee  the  16th  eentury> 
when  it  was  reduced  by  the  Turkish  wars  to  a  miserable 
village.  It  was  at  Sistova  that  the  peace  of  1790  was  signed, 
by  which  the  Anstfian-Turkish  boundary  was  determined. 
The  town  was  burned  in  1810  by  the  Bussian  general  Saint 
Priest ;  but  subaequent  to  18920  it  began  to  revive,  and  the 
intooduction  ot  steam  traffic  on  tbe  lower  IHnnbe  (1^5) 
restored  its  prosperity  in  apite  of  the  effects  of  the  Boaslan 
war  of  1828*29,  when  the  Walacbian  town  of  Alexandria 
was  founded  by  fVigitives  from  Ststo^  In  1877  the  Bus- 
sians  entered  Bulgaria  by  pasring  the  river  Just  helow 
Sistova. 

SISTRUM,  a  kind  of  rattle  used  hy  the  ancient 
Egyptians  in  religions  ceremonies,  especaally  in  the 
worship  of  Isis.  It  consisted  of  a  name  through 
which  passed  four  rods ;  attached  to  the  frame  was  a 
handle.  When  shaken  the  rods  rattled  and  produced 
the  sound.  After  the  introduction  of  Egj^ptian  wor- 
ships into  Italy  the  Romans  became  familiar  with  the 
sistrum.  It  is  described  by  Apuleins  (Metam.,  zi.  4). 
An  ancient  sistrum  formerly  existed  in  the  library  of 
Ste.  Oenevi^ve  at  Paris.  In  paintings  found  at  Portici 
a  priest  of  Ins  and  a  woman  are  rejiresentad  rattling 
the  sistrum.  The  inBtmment  is  said  to  be  stjll  in  use 
in  Nubia  and  Abyssinia 

SISYPHUS,  a  famous  character  of  Greek  mythol- 
ogy, was  a  son  of  .^olus  and  Enarete  and  brother  of 
CretheuB,  Athamas,  and  Salmoneus.  He  built  Ephyra 
(Corinth),  and  married  Merope,  daughter  of  Atlas,  by 
whom  he  had  a  son  Glaucus.  According  to  Pausanias 
(ii.  3,  ]l)Sisyphus  succeeded  Medea  in  the  sovereignty 
of  Corinth.  Having  found  the  body  of  tbe  drowned 
Melicertes  lying  on  the  shore  of  the  isthmus,  Sisyphus 
buried  him  and  instituted  in  his  honor  the  Isthmian 
games.  From  Homer  onwards  Sisynhus  was  famed 
as  the  craftiest  of  men.   His  name  (formed  by  redu- 
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xjlicatioD  from  the  same  root  as  ao^s)  means  the  Wise, 
Wise  One.  When  Death  came  to  fetch  him,  Sieyphus 
pat  him  into  fettets,  bo  that  do  one  died  till  Area  came 
and  freed  Death,  and  delivered  Sisyphus  into  his  cus- 
tody. But  Sisyphus  was  not  yet  at  Uie  end  of  his 
resources.  For  before  he  died  he  told  his  wife  that 
when  he  was  gone  she  was  not  to  offer  the  usual  sacri- 
fioe  to  tlid  dead.  Bo  in  the  under  world  he  oomplaiQed 
that  his  wife  was  neglecting  her  duty,  and  be  per- 
suaded Hades  to  allow  him  to  go  back  to  the  tipper 
world  and  expostulate  with  her.  But  when  he  got 
back  to  Corinth  he  posiUv^  reAised  to  return  to 
Deadland ;  so  he  liTed  to  a  good  old  age,  and  even 
then  Hermes  had  a  tough  job  to  carry  him  off.  In  the 
under  world  Sisyphus  was  compelled  to  roll  a  big  stone 
up  a  steep  hill :  but  before  it  reached  the  top  of  the 
bill  the  stone  always  rolled  down,  and  Sisyphus  had  to 
begin  all  over  again.  The  subject  was  a  oommonplaoe 
of  ancient  writers,  and  was  depicted  by  the  painter 
Poiygnotus  on  the  Lesche  at  Delphi. 

The  Id  which  SiByphns  cheated  Death  Is  a  common 
Iscfdeiit  folk-tales.  Tdds  io  »  Venetian  story  the  ioge- 
oiooB  Beppo  tiea  up  Death  in  s  bag  and  keeps  him  there  for 
eighteen  months ;  there  i»  geoenl  r^oioing ;  nobody  dies, 
and  the  doctors  are  in  high  feather.  In  a  Sicilian  stoiy  an 
iDiikeeper  corks  np  Death  in  a  bottle ;  so  nobody  dies  for 
rears,  and  the  long  white  beards  are  a  sight  to  see.  In 
another  Sicilian  story  a  monk  keeps  Death  in  his  poach  for 
forty  years.  (See  Crane,  PoptUar  Italian  TUet,  Nos.  63,  84, 
65, 66,  with  the  translator's  notes.)  The  Oerman  parallel 
is  Oambling  Hansel,  who  kept  Di^th  np  a  tree  for  seven 
years,  daring  which  no  one  died  (Grimm,  Houtekoid  Talt$, 
No  82;  in  his  notes  Qrimm  cites  a  noiuber  of  Oerman  par- 
allels). The  Norse  parallel  is  the  tale  of  the  Haster  Smith 
f  Asbjomsen  og  Moe,  Aiorsts  FoBee-Btemtfr,  81 ;  Daaent,  Fvp- 
«far  7W«f/nMiM«AorM,p.l06).  Fora  Lithnanian  parallel, 
see  Schleicher,  LUamtcke  Mahrdtan,  8prickH&ri4,  Batui,  wnA 
IMAur,  p.  108  iq.) ;  for  Slavonic  parallels,  Kranss,  Ba^  md 
iOkrchtn  der  aUddaven.  11.,  Nos.  1^  126. 

SITAPUR.  a  British  distiict  in  Sit&pur  division  or 
eommissiunership  of  Oudh,  under  the  jurisdiction  of 
the  lieutenant-governorship  of  the  North-Westem 
Provinces  of  India.  It  lies  between  27*"  7'  and  27*  53' 
N.  lat  and  between  SOP  21'  and  81"  26' £.  long.,  and 
it  is  bounded  on  the  N.  by  Kheri  district,  on  the  E. 
hv  that  of  Bahraich,  irom  which  it  is  separated  by  the 
uogra  river,  and  on  the  S.  and  W.  by  Bwa  Banki, 
liucknow,  and  Hardoi  districts,  the  Gumti  river  form- 
ing the  boundary.  Sit&pur  distriot  is  dliptiral  in 
^ape ;  its  greatest  length  trom  southeast  to  northwest 
is  70  miles,  and  its  extreme  breadth  from  northeast  to 
southwest  &5  miles ;  its  area  is  2251  square  miles. 
Being  without  hills  or  valleys,  and  devoid  of  forests, 
8it&pnr  presents  the  appearance  of  a  vast  plain  doping 
imperceptibly  from  an  elevation  of  505  feet  above  sea- 
level  in  the  northwest  to  400  feet  in  the  southeast 
The  oountty  is,  however,  well  wooded  with  numerous 
groves,  and  welt  cultivated,  except  in  those  parts 
where  the  soil  is  barren  and  cut  up  bv  ravines.  It  is 
intersected  by  numerous  streams,  ana  contains  many 
shallow  ponds  and  natural  reservoirs,  which  overflow 
during  tne  rains,  but  become  dry  in  the  hot  season. 
Bxoeut  in  the  eastern  portion,  which  lies  in  the  doabs 
or  alluvial  pluns  between  the  KewAni  and  Chauka  and 
the  Gogra  and  Chauka  riven,  the  soil  is  as  a  role  dty, 
but  even  this  moist  tnu^  is  interspersed  with  patches 
of  land  covered  with  saline  efflorescence  called  reh." 
The  principal  rivers  are  the  Gona,  which  is  navisable 
hy  boats  or  large  tonnage  thrOi^out  the  year,  and  the 
Chauka.  Nylghau,  many  varieties  of  deer,  wild  hoe, 
wolf,  jackal,  and  fox  are  common,  but  none  of  the 
larger  wild  animals  are  found  within  the  district  The 
climate  is  considered  healthy,  and  the  cantonments  of 
Sit4pur  are  famous  for  the  low  mortality  of  the  British 
troope  stationed  there.  The  average  annual  rainfall  is 
about  33  inches.  The  district  contains  no  railway,  but 
it  is  well  provided  with  good  unmetalled  roads. 

In  1S81  the  popniatioa  was  returned  at  958,251  (505,966 
vales  and  452,295  females);  Hindus  numbered  818,738, 


Uohammedaus  138,733,  and  Chriatlans  443.  Sit&par  coo* 
tains  but  two  towns  with  more  than  10,000  inhahitanta,— 
namely,  Khairsbad,  14,217;  and  lahannr,  10,437.  The 
administrative  headqouteiB  of  the  district  are  at  Kt&pnr 
town,  which  isprettily  situated  on  the  hanks  of  the  Suftysir 
river,  with  good  groves  in  all  directions,  and  with  a  popvla. 
tion  hi  1881  of  6780.  Of  the  total  district  area  1455  aqasn 
miles  are  cultivated  and  510  ore  cultivable.  TheprindpsI 
staples  are  wheat,  barley,  josr,  gram,  bajia,  and  rioe;  be- 
sides these  a  oonsiderahle  quantity  of  sagar-eaae  is  nited, 
as  also  oil  seeds,  cotton,  and  tobacco.  The  only  numite- 
tares  of  any  Dote  are  tobacco  and  tazias  at  Biswin,  with  a 
little  cotton  printing  and  weaving  In  most  of  tiie  towaa 
The  history  of  SiU^Mir  is  closely  associated  with  that  of  the 
.rest  of  Oudh.  I^e  district  figured  prominently  in  the 
mutiny  of  1857,  when  the  native  troops  quartered  in  the 
caotonuents  rose  In  mutiny  and  flred  on  tiielr  offlcen, 
many  of  whom  were  killed,  as  were  also  several  milituy 
and  elvll  officers,  with  their  flunlllea,  In  attempting  to 
escape.  Order  being  restored  in  1858,  the  GonmnMnt 
offices  were  re-opened,  and  nothing  has  sinoe  oocorred  Is 
disturb  the  peace  of  the  district. 

SrmNGBOURNE,  an  ancient  town  of  Kent,  is 
situated  on  a  navigable  creek  of  the  Swale,  and  on  the 
London,  Chatham,  and  Dover  Railway,  at  the  junction 
for  Sheemess,  7  miles  south  from  the  latter  town  and 
45  east  southeast  of  London.  It  consists  principtill} 
of  one  long  street  and  the  northern  suburb  of  Miltun, 
formeriy  celebrated  for  its  oysters,  the  fishery  of  which 
used  to  employ  a  large  number  of  the  inhalntants. 
Brickmaking  is  a  very  important  industry,  and  there 
are  laige  paper-mills.  St.  Michael's  church,  in  the 
Early  English  and  later  styles,  underwent  extensive 
restoration  in  1873  at  a  oust  of  neariy  £3000  [$I4,580]. 
The  principal  other  puUic  buildings  are  the  old  town- 
hall,  the  com  exdiange  (erected  1859),  and  the  mu- 
seum. Public  gardens  10  acree  in  extent  have  recently 
been  lud  out  The  local  government  board  was  insti- 
tuted in  1878.  The  population  of  the  urban  sanitary 
district  (area  1004  acres)  in  1871  was  6148  and  in  1881 
it  was  7856. 

Sittlngboame,  or  Sedyngbume,  received  a  grant  of  a 
market  and  two  annual  nin  by  a  charter  of  Queen  Etiza- 
betli.  The  style  "  guardian  and  tenants,"  applied  to 
tbe  corporatlou  in  this  charter,  was  subsequently  changed 
to  that  of  "  mayor  and  jurats." 

See  W.  A.  Soott  Robertson.  aWnfAounK  and  the  Namn  Lnd* 
and  HovM  in  or  near  it,  Slttfngbonme,  1879. 

SH?T,  or  AsvtSr  (Asidox).  more  correctly  OsnSr. 
a  town  of  Upper  KiU'Dt,  ana  southern  termiDOS  of 
the  railway  on  the  leu  oank  of  the  Nile,  by  whic^  it 
is  229  miles  from  BliUI^  Dakrdr.  The  population  is 
about  25,000.   See  £oyft,  vol.  vii.  p.  672. 

SIVA.   See  Brahmanism. 

SIVAS,  or  Sf wXs,  a  pashalio  and  capital  of  a  pash- 
alio  of  great  importance  in  Asia  Minor.  Hie  town  is 
ntnatea  on  the  right  Iwnfc  of  the  Kiiil  Innak  (Haljw), 
in  a  plain  of  some  16  to  20  miles  in  length  and  4  to  6  in 
breadth.  From  the  south  the  approach  is  by  a  good 
road  among  the  mountains,  and  the  aspect  m>m  tlie 
heights  is  pleaang.  Dotted  here  and  there  with  trees, 
some  in  large  extended  clusters,  the  houses  and  citadel 
cover  a  considerable  space  and  appear  much  scattered. 
On  tbe  north  a  milituy  road  has  been  oonstrutjted  to 
facilitate  communication  with  thecoast  Sf^'&s  is  4670 
feet  above  the  level  of  the  Black  Sea,  and  should  be 
a  healthy  residence  for  Europeans.  The  population, 
estimated  on  the  spot  in  1864  at  10,000  houses,  more 
than  a  fiflh  being  Armenians,  is  stMed  in  Murray's 
Handbook  of  1 878  to  Qonsist  of  5000  Turkish  and  1200 
Armenian  famiUes.  There  are  some  respectabla  vesi- 
dences  but  not  many  buildings  or  montunents  of  note; 
and  the  streets  are  narrow  uid  iD-maintuned.  Tbe 
bazaars  are  fairly  stodced  with  goods,  British  as  well 
as  of  other  European  nations. 

Sivia  is  the  ancient  SAtutma  (not  to  be  eonfiwnded  wMk 
Sebaste  or  Cablra  on  the  Lyens,  the  modem  KIksar}.  the 
capital  of  Armenia  II.,  and  the  seat  of  an  arohblsbop.  In 
1021  it  was  ceded  hy  tiie  emperor  Basil  to  tiie  Armeniaa 
king,  Senekharim.    It  again  became  Greak  la  1000^  but 
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flKHiiftsrIUltotbeSeljfiks.  In  the  13th  centBiylCarco  Polo 
tftaks  of  Sevkste  u  the  place  *'  where  the  glorions  Measev 
Sunt  Bhlae  roflfered  martyrdom."  It  wu,  when  be  wrote, 
IB  the  poMMioii  of  the  Tni^iii&iis  of  Kunnnanla,  living 
■ader  the  gOTCmimBt  ot  the  S^tik  prinoea.  In  uie  14th 
eentn^wehsTe  the  tMtimony  Iff  Ibn  Batata,  who  says  (li. 
2SB) :  '  It  Is  one  of  the  possenions  of  the  king  of  Irak,  and 
the  laigat  town  owned  by  him  in  the  country.  His  chiefs 
tsd  btoeoUeeton  reside  there.  It  is  well-bailt,  and  has 
wide  streets  and  crowded  markets."  Colonel  Goldsmid 
Tisitod  SItAs  la  Jaly,  18M,  and  was  shown  some  fine  monu- 
ments described  as  the  maosolea  of  the  SeJjtikB,  the  inscrip- 
tioos  OB  which  he  fonnd  to  date  no  earlier  than  670  of  the 
BUia,  thoDgh  the  actual  tmnba  might  be  traceable  to  a 
Anaer  pezioo. 

SIXTUS  L  (Xtstus)  figures  in  the  listo  accepted 
lip  the  Roman  Church  as  haviug  been  bishop  of 'Aome 
ainn  about  119  to  about  126.  He  is  ooi^ectuied  to 
have  been  a  presbyter  and  a  martyr.  - 

SIXTUS  II.  followed  Stephanus  I.  as  bi«hop_of 
Rome  ID  257j  aod  suffered  martj^om  under  Valerian 
in  the  following  year.  He  restored  the  relations  with 
the  Afnoan  and  Sastem  Churches  which  had  been 
Ivoken  off  by  his  predecessor  on  the  question  of  heret- 
ical ^ptism.    DionysiuB  suooeeded  him. 

SIXTUS  UL,  bishop  of  Borne  from  Joly  31.  432, 
to  August  18,  440,  bad  Coeleetious  I.  as  his  predeces- 
sor, ud  was  suooeeded  by  Leo  I. 

SIXTUS  IV.  (Francesco  della  Rovere),  pope  from 
U71  to  I4&4,  was  bom  2l8t  July,  1414,  near  Savona. 
Tbe  statements  reepectiog  his  parents'  situation  in  life 
are  very  oonfiioting.  In  oonsecmence  of  a  vow  made 
by  his  mother  he  entered  the  Francisoan  order  at  an 
eaily  age,  and  speedily  acquired  a  great  reputation  for 
eloquence  and  learning.  After  filling  several  minor 
offices  he  became  general  of  his  order,  and  in  1467  was 
to  hu  own  surprise  made  cardinal  by  Paul  II.,  at  the 
recommendation,  it  is  aasOTted,  of  Cardinal  B^sarion. 
When,  upon  Paul's  death  in  1471,  the  riser  of  Bessa- 
rion's  pnnaples  prevented  his  profiting  by  the  favor- 
aUe  sentiments  of  influential  cardinals,  who,  never- 
theless, expected  to  be  recompensed  for  their  sufira^es, 
Bovere  seems  to  have  been  found  more  accomodating. 
The  liberality  of  his  donations  afler  his  election,  at 
all  events,  raised  suspifflou ;  but  the  fiiendship  of 
Beasuion  has  also  Seen  enumerated  among  toe 
eaosea  of  the  sudden  elevMion  of  the  most  recent  mem- 
ber of  the  Sacred  Cdk^  He  was  elected  on  9th 
AagaM,  1471,  and  immediatelv  proceeded  to  lavish 
Paol's  treasures — partly  in  laudable  prepwations 
against  the  Turics ;  partly  in  embassies,  reoeptsoas  of 
nweign  princes^  publio  improvements,  and  other  ex- 
penses poeuMy  imprudent,  Dut  at  least  not  indecorous; 
MrUy, without  any  excuse, upon  his  unworthy  nephews, 
Count  and  Cardinal  Riario.  The  prodigalities  of  the 
UUer  surpassed  all  measure,  and  he  compromised 
bis  uncle  much  more  seriously  by  bis  compHcitj^  in 
Ae  conspiracy  of  the  Paszi,  aiming  at  the  assassina- 
tion of  the  Medici  family.  Siztus  was  cognizant  of 
the  plot,  but  had  pomtively  forbidden  the  shedding  of 
Uooa,  which  be  must  nevertheless  have  known  to  be 
bevitaUe.  He  deeerves  still  more  oensnre  for  enter- 
nw  into  a  fruitless  and  inglorious  war  with  Florence, 
which  terminated  in  1480,  after  having  kept  Italy  for 
t!iro  years  in  oonfbaon.  Scarcely  was  it  over  when  he 
allowed  himself  to  be  involved  in  yet  more  troiiblesome 
and  discreditable  contests, — ^first  iiicitin|{  the  Venetians 
to  attack  Ferrara,  aod  then,  after  having  been  deliv- 
ered by  their  general  Roberto  Malateeta  from  a  Nea- 
ptditan  invasion,  turning  round  npon  them  and  event- 
ually assulin^  them  on  their  refusal  to  desist  from  the 
hostilities  which  be  had  himself  instigated.  He  relied 
on  the  oo-operaition  of  Lodovioo  Sforsa,  who  speedily 
forsook  him ;  and  the  scandal  was  witnessed  of  the 
secular  princes  and  cities  of  Italy  agreeing  to  a  peace 
which  the  Fathw  of  Christendom  did  his  beet  to 
thwart,  and  vexation  at  which  was  believed  to  have 
lufltened  his  death.  He  died,  at  all  events,  a  few  days 
afterwards,  13th  August,  1484,  leaving  an  unfortunate 


reputation  as  the  first  pope  who  tvought  nepotism  into 
politics,  and,  not  content  with  enriching  his  reUtives 
by  gifts  and  lucrative  offices,  made  thm  aggrandize- 
ment the  principal  object  of  his  policy  as  a  secular 
prince.  Efis  private  character  was  nevertheless  esti- 
mable :  be  was  pious,  of  blameless  morals,  hospitable 
and  munificent  to  a  fault,  and  so  exempt  from  avarice, 
says  hia  secretary  Conti,  that  he  could  not  endure  the 
sight  of  money.  His  faults  were  those  of  a  monk 
who  had  no  natural  outlet  for  strone  affections  except 
unworthy  relatives,  and  who  had  been  ciUled  from  a 
cloister  to  fill  the  most  conspicuous  position  in  the 
world.  His  secular  p|dicy  was  capricious  and  spas- 
modic -,  he  neither  maintained  the  peace  of  Italy  like 
his  predecessor  and  suooessor  nor  carried  out  a  consis- 
tent and  well-considered  scheme  of  conquest  like  Alex- 
ander VL  He wasinotwithstanding,  always  firm  in 
his  resistance  to  the  Turks,  and  showed  magnanimity 
by  aiding  his  enem^  the  king  of  Naples  against  the 
common  foe  of  Christendom.  The  brilliant  side  of 
his  administration  was  his  munifioence  as  a  founder  or 
restorer  of  useful  institutions  and  a  patron  of  letters 
and  art.  He  established  and  richly  endowed  the  first 
foundling  hospital,  built  and  repaired  numerous 
churches,  constructed  the  Siztane  Chapel  and  the  Six- 
tine  Bridge,  commissioned  paintings  on  the  largest 
scale,  pensioned  and  rewarded  men  of  learning,  and, 
above  all,  immortalized  himself  as  the  second  founder 
of  the  Vatican  library.  It  has  been  said  that  the 
stones  alone  inscribed  with  his  name  would  serve  to 
erect  a  oonsideraUe  edifice.  These  gnat  wcn^  how- 
ever, were  not  aooomplished  without  gnevous  taxation 
and  questionable  methods  of  rauing  money;  and  Siz- 
tus's  successor  expressed  the  general  condemnation  of 
his  government  when  be  declared  tliat  be  for  his  part 
would  imitate  the  example  of  Paul  II.  Sixtus  was  ' 
succeeded  by  Innocent  YIII.  (r.  O.) 

SIXTUS  V.  (Felice  Peretti),  pope  from  1585  to 
1590,  was  bom  13th  December^  1521,  at  Grottamarina, 
in  the  district  of  Fermo,  of  a  family  said  to  be  of  Dal- 
matian extraction.  His  parents  were  undoubtedly  in 
humble  dreumstances,  but  the  story  of  his  having  been 
a  swineherd  in  his  youth  seems  to  be  a  mere  legend. 
He  entered  the  Franciscan  order  at  an  early  age,  and 
obbuned  grcnt  celebrity  as  a  tmacher.  After  having 
been  successively  professor  at  Rimini  and  at  Siena,  he 
became  inquisitor-general  in  Venice  (where  his  firm- 
ness in  controversy  with  the  Venetian  Government 
exposed  him  to  personal  danger),  theologian  at  the 
council  of  Trent,  and  nltimat^  vtcar-geueral  of  his 
order.  In  1565  he  accompanied  the  papal  legate  to 
Spain,  and  in  1570  was  created  cardinal  by  Pius  V., 
and  intrusted  with  the  puldication  of  a  correct  edition 
of  the  works  of  St.  Ambrose,  which  appeared  in  1579- 
1585.  Finding  himself  out  of  favor  with  Pius  s  suc- 
cessor, Gregory  XUI. ,  he  withdrew  to  a  villa  which 
he  had  purchased,  and  lived  in  strict  retirement,  affect- 
ing, it  is  said,  to  be  in  a  precarious  state  of  health. 
According  to  the  usual  story,  which  is  probably  at  least 
exaggerated,  this  disrimulation  greatly  contributed  to 
his  unexpected  elevation  to  the  papacy  bn  the  next 
Taawcy,  24th  April,  1585.  If  the  electors  had  indeed 
anticipated  a  weak  or  ephetneral  pontifi(»te,  they  were 
grievously  disappointed.  Sixtus  speedily  proved  him- 
self one  of  the  most  vigorous  popes,  both  in  botiy  and 
mind,  that  had  ever  oooupiea  the  chair  of  St.  Peter, 
Within  two  years  he  issued  seventy-two  bulls  for  the 
reform  of  religious  orders  alone.  Ardent,  despotic, 
indefatigable,  he  did  everything  by  himself,  rarely  in- 
vited advice  and  still  more  rarely  followed  it,  and 
manifested  in  all  his  actions  a  capacious  and  highly 
original  genius,  in  most  respects  eminenU^  practical, 
but  swayed  in  some  things  towards  the  visionary  and 
fantastic  by  the  inevitable  effects  of  a  monastic  train- 
ing. His  first  great  aim  was  to  purge  the  papal  do- 
mmions  of  the  robbers  who  had  overrun  them  nnder 
the  weak  administration  of  his  predecessor.  This 
salutary  undertiddng  was  effectually  accomplished,  not 
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without  mftny  Instanoes  of  lynnny  and  cruel^  which 
have  left  a  stun  upoo  his  iiune  :  but  security  of  life 
and  property  returned.  SixtuB  b  financial  manage- 
ment seemed  on  a  superficial  view  equally  brilliant ; 
he  had  found  the  ezehequer  emptr,  and  speedily 
accumulated  an  immense  treasure.  But  this  end  was 
obtained  partly  by  excessive  taxation,  partly  by  Uie 
sale  of  offices  which  had  never  before  been  venal ;  and 
the  withdrawal  of  such  an  amount  of  specie  from  cir- 
culation impoverished  the  community.  His  intention 
was  to  amass  a  fund  for  use  in  special  emergencies, 
such  as  a  crusade  or  a  hostile  invasion,  which  never 
arose.  Much,  nevertheless,  was  expended  by  Sixtus 
in  the  encouragement  of  agriculture  and  commerce, 
and  in  pablio  work&  eiUier  of  rignal  utalityt  Uke  his 
supply  of  Bome  with  water,  or  such  at  least  as  im- 
pressed the  popuhir  imagination  with  his  manificenoe, 
as  the  completion  of  the  cupola  of  St^  Peter's,  the 
construction  of  six  new  stfeets,  and  the  election  of 
four  Egyptian  obelisks  in  various  parte  of  Bome. 
Though  a  sehoUr,  Sixtus  was  no  humanist,  and  did 
much  mischief  to  the  monuments  of  antiquity,  ruth- 
lessly destroying  some,  and  disfiguring  those  which  he 
repaired  by  the  addition  of  Ohrisl^an  at^butes.  In 
his  eodesiastioal  and  foreign  policy  good  sense  con- 
tended with  eccentridty  but  usually  obtained  the  up- 
per hand.  He  thought  of  attacking  Turkey  with  the 
alliance  of  Poland  and  Russia,  of  subjugating  Egypt 
by  his  own  foroes,  of  making  a  descent  into  Syria  and 
canTing  off  the  Holy  Sepulchre.  But  he  never 
attempted  to  realiie  these  j)rqjects,  and  his  conduct  of 
the  afl^urs  which  imperatively  required  his  attenUon 
evinced  more  moderation  than  could  have  been  ex- 
pected. After  having  strongly  uded  with  Spun  and 
the  League,  he  allowed  himself  to  be  convinced  by  the 
Venetian  ambassador  of  the  evil  consequences  of 
Spanish  preponderance  in  Italy,  and  showed  a  mani- 
fest disposition  to  acknowledge  Heniy  IV.  as  king  of 
France,  on  condition  of  his  abjuration.  This  led  to 
violent  altercations  with  the  Spanish  aml»ssador,  and 
the  death  of  the  pope  on  27th  August,  1590,  was 
attributed  by  many  to  poison,  though  without  suffi- 
cient nx}und.  He  was  succeeded  by  Urban  VII. 
Sixtus  V.  lefl  the  reputation  of  a  zealous  and  austere 
pope, — with  the  ^>emi(HOiis  qualities  inseparaUe  fi»m 
sQoli  a  charaoter  in  his  age, — of  a  stem  and  terrible 
bat  just  and  magnanimous  temporal  magistrate,  of  a 
great  sovereign  in  an  a^  of  great  sovereigns,  of  a  man 
alw^  aiming  at  the  highest  things  and  whose  great 
faults  were  but  the  exaggeration  of  great  virtues. 

The  best  view  of  hts  character  and  government  is  that 
Riven  by  Banke.  Leti's  well-known  blofciaphy  is  fall  of 
&bles ;  TempeBti  is  too  pooegyrical ;  and  Lorentz  is  little 
more  than'  a  compiler  from  the  two.  The  most  valuable  part 
of  Baxoa  von  Haebner's  8ixi»  Qumt  (Paris,  1670)  is  the  rich 
appendix  of  documents.  Siztus's  note-books  and  drafts  of 
letters  in  the  Chigian  iibrary,  freqaently  referred  to  by 
Tempeeti  and  Bankc,  were  poDliBhed  by  Cngnonl  in  1S82. 

(s.  o.) 

SKATE.   See  Ray. 

SKATINQ,  as  at  present  practiced^  may  be  defined 
as  a  mode  of  propeesion  (usually  rapid)  upon  smooth 
ice,  by  the  aid  of  steel  blades  attached  to  the  soles  of 
the  feet  It  probably  originate]  in  the  fii^  north  of 
Europe,  in  8(»ndinavia  and  Germany,  where  it  is  still 
in  oommon  use.  In  Russia  it  has  never  been  a  national 
pastime,  as  no  Bmooth  ice  is  formed  in  the  rapidly 
running  rivers.  Even  in  St.  Petersburg  it  is  mainly 
en^tged  in  by  English  and  Germans.  The  earliest 
skates  appear  to  have  been  certain  bones  of  large  ani- 
mals, but  wood  was  also  used  from  an  early  period. 

In  modem  skating  there  are  two  totally  distinct 
styles,  which  require  diflerent  skates  difiierently  at- 
tached to  the  feet,  and  different  extents  and  qualities 
of  ice.  The  first,  the  "runninc"  or  "fen  '  style, 
simply  consists  in  going  straight  ahead  at  the  htehest 
ppseible  ^eed.  Its  home  is  on  the  fiords  of  Scandina- 
via, the  fens  of  Lincolnshire,  and  the  luge  rivers  and 
lakes  of  NorUi  America.   In  Holland,  I)ramiaik  and 


North  America  it  is  the  medium  for  carrying  a  Urge 
winter  market  traffia  It  first  became  oommon  in 
land  in  1662  after  the  return  of  the  Stuarts.  The 
wooden  part  or  stock  of  a  running  skat«  n  fnm  8  to  12 
inches  long,  according  to  the  length  of  the  foot.  The 
blade  is  made  of  the  nest  steel,  with  an  average  width 
of  A  inch.  The  hed  is  at  right  angles  to  the  surboe 
of  tjie  ioe.  The  prow  begins  to  rise  off  the  ice  at  die 
fore  end  of  the  stock,  at  a  gradually  increasing  angle, 
and  projects  4  inches.  The  entire  skate  is  attached  to 
the  foot  by  an  iron  screw  in  the  heel  of  the  stock  whidi 
enters  the  skater's  boot  heel  and  two  long  straps  which 
pass  through  slots  in  the  stock  and  fasten  round  the 
ankle  and  toes  of  the  skater.  The  length  of  the  heel 
strap  varies  &om  22  to  32  inches,  and  that  of  the  toe 
strap  from  15  to  23  inches.  Formed^  the  bottouiB  of 
the  blades  were  finted.  A  concavity  is  now  effected  br 
grinding ;  and,  when  in  motion,  the  blade  is  rareK-  m, 
on  the  ice.  The  curve  should  be  slight,  and  the  depth 
no  greater  than  will  insure  a  curve  being  made  withuiit 
touching  the  ice.  The  feet  are  placed  at  right  angles 
to  each  other  with  the  toes  turned  out  and  the  body 
bent  slightJy  forward.  Each  foot  is  then  raised  alter- 
nately and  set  down  slightly  on  the  inside  edge.  It 
immediately  acquires  a  forward  motion,  which  is  in- 
creased by  pushing  with  the  other  foot,  that  beinot 
right  angles  and  having  no  sliding  motion.  Thenset 
must  be  kept  perfectly  level  when  raised  and  set  down, 
and  the  skate  carried  in  the  same  manner  an  inch  above 
die  ioe  when  going  fbrwaxd.  The  fi)rwud  stroke  is 
made  on  the  outer  edge,  and  the  jMressnre  appUed  to 
the  inner  edge  of  the  other  foot  The  arms  are  swnDg 
across  the  ehest  from  nde  to  side,  and  opponte  to  the 
direction  of  the  striking  leg  in  order  to  balance  the 
weight  The  quickest  method  of  stopping  is  to  plaee 
the  feet  parallel,  dig  the  heels  into  the  ice  and  arch  the 
back.  A  longer  but  more  graceful  method  is  to  tnni 
the  toes  inwards,  thus  spreading  the  outside  cdns 
athwart  the  line  of  going.  The  feet  should  never  be 
looked  at,  as  the  balance  of  the  body  ia  thereby  dis- 
turbed. The  eye  should  ilways  be  on  a  line  wil^  the 
horizon. 

The  fastest  skating  times  recorded,  from  a  standiojc  start, 
and  with  no  rear  wind,  have  all  been  made  in  the  United 
States,  at  New  York,  as  follows:  100  yards,  lOi  a.;  300, 
21i8.;  300,312s.-,  ^  mile,  44}  s. ;  i  1  m.  41$  a. ;  i,  2  m. 
34fa.:  I,3m.2628.;  2,  6  m.  56}  a. ;  3,  10  m.,  33}  s.;  4, 14 
m.iols.;  6, 17m. 468.;  6,21m.  38s.:  7,25m.l7ta.;  6, 
29m.^s.;  9,  32  m.  64}  a.;  10,  36  m.  37^  s., ;  20,lh.I4m. 
7^8.;  30,2fa.  31m.  128.;  40, 3  h.  21  m.  22  s. ;  SO,4h.l3m. 
36  s.  The  best  rnnnins  high  jump  on  skates  recorded  ii3 
ft.  1]  in.,  and  mnning  long  jamp  15  ft.  2  in. 

The  second  style,  termed  "figure  skating, is  quit* 
modem  and  purely  English  in  its  origin.  Tfaismi^ 
be  practiced  on  any  small  pond,  provided  the  ice  is 
clear  of  snow  and  perfectly  smooth.  The  more  na- 
merous  opportunities  thus  afforded  make  it  the  mm 
popular  style  in  Great  Britain,  where  the  large  Btreama 
seldom  freeze.  Rgure  skating  consists  in  cutting  arcs, 
circles,  figures,  lettters,  serpentines  and  epirak— either 
forwards  or  backwards,  slowly  or  rapidjy,  on  one  or 
both  feet,  singly  or  in  oomlniiation.  s^le  can 
ultimately  be  analyzed  into  four  kinds  <^  strokes,  w 
made  on  the  edges  of  the  blade — the  inmde  forward, 
the  outside  forward,'  the  inside  backward,  and  the 
outside  Iwckward.  The  variety  of  evolutions  whiA 
can  be  developed  from  these  four  movements  is  an- 
less.  The  figure  skate  is  made  entirely  of  metal,  is 
strapless  and  fixed  to  the  boots  by  clamps  or  like  de- 
vices.   Unlike  the  running  skate,  it  can  be  instantk 

Eut  on  or  taken  off.  Many  kinds  have  been  invented, 
ut  the  "Acme,"  first  produced  in  Canada,  ia  gener- 
ally acknowledged  the  oest  The  blade  projects  the 
merest  trifie  beyond  the  length  of  the  foot,  uid  is 
rounded  off  in  an  upward  direction  from  the  ioe  at 
both  toe  and  heel  The  bottom  is  i  inch  wide,  and 
the  best  curve  for  grinding  it  is  to  that  of  a  seven-fbot 
radius,  equal  throughout  and  not  increased  at  eidter 
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nd.  In  Btopping  the  end  of  one  skate  is  placed  at 
ridit  ao^  to  the  other. 

gammer  ducing  has  been  oceasioiHUly  provided  in 
"frUdarivms"  by  means  of  artificially  produced  ice. 

The  London  Skating  Clab,  founded  in  ISSO,  is  the  leading 
ikatin$  loeie^  of  Qnmt  Britain.  CompiisiDg  but  170 
MBbot,  ioclnding  20  ladles,  and  praeticiiitc  on  ezcloBively 
private  water  in  Begent's  Parh,  it  countenances  figure 
iksting  only,  and  gives  no  eucouragement  whatever  to  the 
iweid  or  teaching  of  a  mAimial  paatime.  The  National 
skating  Anoeiation  was  formed  in  the  year  1879,  and  on 
Deeember 8» held  theflnt race forthe running ehampionsbip 
It  Tboni^,  Ounbridgoahlze.  The  ot^flcts  of  the  Associa- 
ti(»anaafi>lloin: 

To  wonote,  ascertain  and  reward  speed  In  skating— by  the  ea- 
ttbUuiment  and  maDsgemeiit  of  amateur  and  open  skating 
ehamplonsblpa  of  England ;  by  stimalating  and  supplementing 
kMd  BCdoD  in  holding  of  skating  matches ;  b;  estaoUsblng  an 
onkr  of  merit  for  speed  skaters,  and  awarding  badges  for  the 
«me;  hj  swliting  In  providing  facilities  for  skating  by  the  sbal- 
Itnr  flooolng  of  land  in  each  locality  where  local  branches  exist ; 
•Dd  bf  oollectlng  through  corresponding  membeni  information 
of  the  ezistertee  of  loe  on  which  sliatlng  is  practicable,  and  the 
KPPlTlnC  of  "ncfa  Information  to  Its  members ;  and  to  promote 
■nld  cnooarage  figure  skating,  by  the  establishment  of  Btaadards 
■tvhldi  figure  skalers  may  aim,  by  bestowing  badges  of  merit 


on  those  who  attain  these  standards,  and  by  promoting  and 
assisting  in  the  formation  of  skating  clubs ;  to  provide  rules  and 
leRUlaninu  for  the  game  of  hockey  on  Che  ice ;  also  to  promote 
the  establiahment  of  IntemaUonal  skattog  contests  In  vailoua 
countries  under  the  direction  of  an  Intemauonal  oounclL 

In  the  United  States  and  Oaaada  la^  and  shallow  arti- 
floial  ponds  under  cover,  termed  *  finks,"  are  in  winter 
frozen  by  filling  them  with  water.  Each  night  the  aarfiue 
is  covered  with  a  layer  of  water,  which  gives  a  fteoh  sheet 
of  ice  by  morning.  The  covers  protect  the  rinks  from  mow, 
another  great  advantege. 

As  reguds  a  snbstitnte  for  ice  and  ice  skaidng  on  wooden 
or  asplutlt  floors,  the  only  invention  that  has  ever  been 
found  even  partially  snccessfbl  is  that  of  James  L.  Plimp- 
ton, of  New  York,  in  1869.  The  implements  may  be 
described  as  skates  with  two  parallel  wheels  at  tho  toe  and 
heel,  so  bung  that  the  wheel  axles  are  moved  out  of  parallel 
by  the  transvetse  rowing  of  the  skater's  foot,  the  wheels 
Betting  squarely  on  the  surface  whether  the  skater  1m 
upright  or  canted.  The  Eatigue  caused  by  these  "roller 
skates  "  is  quadruple  that  of  ordinary  ice  skating. 

See  Hne  Fidd,  December  28,  1882,  January  6  and  February  S, 
1883 ;  N.  &  0.  A.  Goodman,  Handbook  ^  Fm  SkaibiB,  1882 ;  Q.  An- 
derBon,Ar(qr5faUin{r,4thed.,1880;  H.  C.  Vendervell  and  T.  H. 
Wltbam.  Figure  SbSJno,  3d  ed.,  I860 ;  and  M.  P.  U.  A  8.  F.  M. 
WUllams'a  OMiHned  ffgwt  Stakag,  1888. 


SKELETON. 


THE  word  "  siceleton,"  meaDing  in  Greek  a  mummy, 
is  popularly  taken  to  denote  that  aseemblage  of 
boiM  and  cartilagefl  which  forms  the  internal  sapport 
flf  the  body  of  man  and  of  the  animals  more  or  less 
nearly  resembling  him.  A  slight  anqoaintanoe  with 
the  Btroctare  of  these  animals,  however,  seems  to  make 
it  evident  that  a  wider  signification  mtut  be  given  to 
tlie  term,  mnoe  parts  which  in  man  and  many  of  his 
snimaJ  allies  are  bony  or  cartilaginous  may  be  only 
ntembranouB^  in  other  such  animals  ;  and  oonversely, 
parts  sometimes  quite  external,  which  are  merely 
membranous  in  man  and  many  animals,  may  in  others 
asnime  the  slrnctore  of  horn  or  bone,  or  ma^  contain 
bones  or  cartilages.  The  word  skeleton  may  indeed  be 
t^eo  to  denote  both  a  more  or  less  firm  and  complete 
exttrruil  protection  to  a  living  body,  and  also  a  more 
w  less  firm  and  complete  iatemal  support  to  such 
body. 

In  Uiis  very  wide  sense  even  many  vegetal  structures 
BM^  be  said  to  possess  a  skeleton.  For  all  plants 
vhich  can  sustain  themselves  in  an  opgrowtfa  from 
the  groand  obviously  both  require  anti  possess  solid 
stmctores — varions  groups  and  varieties  of  woody 
fibres — to  support  such  an  upgrowth.  Organs  also, 
•0^  as  leaves,  which  need  to  be  maintained  in  the 
fonn  of  a  thin,  flat  expanse,  require  and  posseas  bun- 
dles of  fibres  (vulgarly  called  veins),  which  are  even 

Spnlarly  said  to  constitute  the  skeJeton  of  the  leaf 
iny  plants  form  snoh  skeletal  stmctores  largely  of 
Eilex,  as  do  the  grasses  and  the  horsetails  {Eguuetwm), 
uid  others  invest  themselves  to  a  greater  or  less  de- 
gree with  earfoonate  of  lime,  as  do  some  Al^oe^  such  as 
CoraWmn  and  jtfefo&stia,  while  die  DiaUmuuxa  doUie 
dwDuelTes  with  a  homy  coot.  Ordinarily,  however, 
the  word  skeleton  is  only  used  to  denote  oertun  animal 
strictures,  uid  munly  such  structures  as  form  the 
dtdeton  of  man  and  of  creatures  so  nearly  allied  to 
hun  as  to  constitute,  together  with  him,  that  primary 
^vision  of  animals  known  as  backboned  animals  or 
VertArata. 

It  is  to  a  concise  description  of  the  skeleton  as  it  ex- 
ists in  TertRbrates  generally  that  this  article  is  de- 
voted. Por  the  details  of  the  human  skeleton  the 
reader  is  referred  to  the  article  ANATOitfT.  In  order, 
bowever,  that  its  condition  in  Vertebrate  animals  may 
be  better  understood,  it  will  be  well  briefly  to  point 
out  some  of  the  more  important  varieties  of  conoitioD 
presented  by  the  protecting  or  supporting  parts  of  the 
My  of  the  lower,  or  Invertelmte,  animals. 
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THE  SKELETON  OF  INVEBTEBRATA. 
A  great  and  fundamental  distinction  exists,  however,  be- 
tween those  lowly  organisms  known  as  Protoaoa  or  Bfpmom 
—which  are  generally  reckoi^ed  as  animals — on  the  one 
hand,  and  all  the  higher  forms,  both  Vertebnte  and  Inver- 
tebrate, on  the  other.  It  is  a  distinction  which  renders  it 
difficult  to  regard  uiy  skeletal  stmctores  of  the  Hypoaom 
as  anwering  to,  in  tite  sense  of  bring  the  homotogriw  of, 
any  oftheueletalfltruetures  of  higher  animals.  This  great 
fundamental  distinction  consists  In  the  fhct  that  the  bodien 
of  all  the  higher  animals  are  made  up  of  distinct "  tissues," 
which  are  derived  from  three  different  layers  of  cells,  of 
whieh  the  embiyos  vi  alP  of  them  axe  for  a  time  ennposed, 
whereas  the  bodies  of  the  Hypwoa  either  consist  of  oat  a 
single  cell  or  else  of  a  smaller  or  larger  nnmber  of  cells 
more  or  less  loosely  aggregated  and  not  forming  any  dis- 
tinct tissue.  It  follows  of  course  tliat  their  xeinxiduetion 
does  not  take  place  by  means  ttf  embryos  formed  of  cellular 
layers. 

Nevertheless,  the  fiyposoa  or  ProUaoa.  may  exhibit  very 
distinct  protective  structures.  Thus  the  outermost  layer 
of  tiie  substance  of  an  ^busfta,  called  its  ectosarc,  is  tut  a 
flnner  oonslsteni^  than  ita  interior,  and  it  mi^  in  allied 
forms  take  on  a  ohitlnons  eharaeter,  or  beeenw  quite  bazd 
through  the  deposition  wittun  It  of  calcareous  Hits  (as  in 
the  sometimes  singularly  complex  shells  Of  the  Amtswri- 
ftrti),  or  form  symmetrica]  eases  of  silica. 

In  the  Badatiaria,  the  skdeton  of  the  .ftvtossa  attains  Its 
maximum  of  beauty  and  complexity.  It  consists  of  spioalea 
which  are  generally  siiioeous,  bat  may  consist  of  a  pecntiar 
firm  organic  sabstanoe  termed  "  acsjithin."  The  spicnies 
arrange  themselves  in  an  extraordinarily  symmetrical  man- 
ner, generally  radiaUng  from  the  centr^  portion  of  the 
organism,  and  being  connected  with  one  or  more  series  of 
encircling  spicules  which  may  constitute  a  series  of  con- 
centric spheres. 

Among  the  InfiuorUt  we  also  find  examples  of  a  hardening 
of  the  externa)  cnttele,  as  in  TiatuiNf  fagsmdo,  and  in  some 
other  forma. 

When  we  pass  to  that  vast  group  of  animals—the  Jfetesoa 
— which  includes  all  but  the  Pnt^aoa  (and  all  those,  there- 
fore, the  bodies  of  which  are  formed  of  tissues  derived  from 
the  three  primitive  layers),  a  distinction  again  requires  to 
be  drawn  between  the  Sponges  (i>HV«ra),  which  constitute 
its  lowest  group,  and  all  higherfonns.  The  three  primitive 
or  germinal  layera  of  the  MHcaoa  are  termed  respectively — 
(1)  the  epiblast,  (2)  the  mesoblast,  and  (3)  the  hypoblast. 

1  "  Homologoot  parts,"  or  "  homologues,"  are  parts  of  an  o^ 
ganlam  whlut  correspond  In  relative  position,  that  is,  In  their 
relation  to  snrronndlng  ttrticturee,  wtieiher  or  tu>t  the?  serve  the 
same  ends.  They  thus  dlObr  from  "  analt^ous  parts,"^ which  are 
parts  perftirmlng  similar  ftinctlons  whether  or  not  they  agree  as 
to  thdr  relations  of  position  to  surrounding  structures.  Thus, 
t.g.,  the  nail  of  a  man's  middle  toe  and  the  bind  hoof  of  a  horse 
are  "  homologous  parts,"  but  the  hoof,  as  the  support  of  the  body 
and  agent  in  losomotlon,  li  analogooa  to  the  whole  fiwt  of  a  man. 

1  Certain  Codenleiate  animals  conslsibQt  of  two  layats. 
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Of  theee  three  lasers  th^  epiblast  and  the  hypoblaBt  arc  to 
b*  t^moAtd  M  jiTimarr.'  The  epiblaat  is  eswDttallr  ihe 
prlmluve  Infeegament,  and  ita  celu  give  riw  to  the  epider* 
mis  and  cotide  and  to  th«  orgam  of  araue.  The  hTpoblaat 
is  eoaentially  the  digestive  layer,  and  givee  rise  to  the  epi- 
theliam  lining  the  alimentary  canal.  Tlie  meeoblaat  seems 
to  originate  from  one  or  both  of  the  two  nreceding  layers, 
and  gives  rise  to  the  general  substance  of  tne  body — inelad- 
ing  that  part  of  the  skin  which  Is  beneath  the  epidermis, 
the  moscles,  and  the  bloodvessels.  It  may  divide  into  two 
layers,  whereof  the  more  eitenuil  is  distingaisbed  as  "so- 
matic," while  the  more  internal  is  call^  "splaoehnic," 
Saoh  is  the  general  condition  of  the  three  germinal  layers 
iu  the  Jfetawo.  Id  the  Sponges,  however,  Itseems  probable* 
tiiatthegwminal  l^en  have  a  different  nature — the  c^- 
blast  and  mesoblart  being  respectively  the  digestive  and 
«ensory  layers. 

The  skeletal  stmctarcs  of  the  S pongee  have  the  form 
«f  spicules,  which  may  vary  greatly  In  diflterent  genera  as 
to  their  form,  while  they  may  be  siliceous,  calcareous,  or 
horny.  Sometimes  they  eonBtitote  stractares  of  singular 
beauty.  They  appear  to  be  formed  in  or  on  the  cells  of  the 
mesoblast,  and  it  does  uot  seem  that  any  skeletal  stnicturea 
Arise  In  the  eplbUst  or  hypoblast  of  the  Parifera.  Should 
such,  however,  be  hereafter  found,  then  it  must  be  borne 
in  mind  that  their  homologies  with  analogous  skeletal 
structures  of  other  organisms  must  depend  on  the  final  de- 
cision of  the  question  of  the  exact  relations  which,  may 
exist  between  saoh  germinal  layers  In  Sponges  and  the 
4piblaBt  and  hypoblast  of  higher  Metaaoa. 

In  the  great  group  of  the  (kimiva,  the  skeleton  may  be 
either  epiblastic  or  mesoblastic  in  nature.  Thus  in  the 
Hydnttoa — where  it  mostly  has  the  form  of  a  homy  invest- 
ment, but  may  be  (as  In  the  UUleporea)  calcareous — it  is 
«plblaBtlo.  In  the  .^tafjiusas— whioh  Indades  the  tme  coral 
Animals— it  is  generally  meaoblastie,  althoagb  it  Is  formed 
from  the  epiblast  in  the  Oorgonim,  Iiidbm,  and  FmnattiKdm. 

In  Jna,  tne  skeleton  curiously  consists  of  a  series  of  seg< 
rnents  which  are  alternately  homy  and  csDcareous. 

In  the  AMModsnMfa  we  gennally  have,  notably  in  -the 
Sea  Urebln  {ScUiuu),  a  wonderftally  complex  skeleton, 
-which  is  so  near  the  outer  surface  that  at  the  first  glance  it 
seeiiis  necessarily  a  most  external  form  of  skeleton.  Never- 
theless, the  platee  which  compose  it  are  meaoblastie  In  na- 
ture, and  are  independent  of  the  epidermis. 

Tb^  two  valves  ibmlng  the  snell  of  the  Lampndiells 
(BraiukioMpoda),  and  the  very  different  two  valves  whidi 
oonstitute  the  shells  of  creatures  of  the  Oyster  class  (La- 
wteUibmAUaa),  as  well  as  (he  single  shells  of  the  Snail  and 
Whelk  da«  (Ooilsnwoda),  are  all  eplblaaUe  In  nature,  and 
are  ealciflcations  of  the  outer  part  of  the  epidemis.  The 
aame  is  the  origin  of  the  aiqiarantly  internal  ahell  of  the 
ffing,  which  is  at  first  external  in  the  embryo  and  anbae. 
quently  beoomea  enoloaed. 

Similar  ii  the  nature  of  both  the  internal  and  external 
ahells  ot  the  Squids,  CntUe-flshes,  and  Nantilt,  Le.,  (tf  the 
class  Gephaiopoda.  In  the  last-named  class,  as  In  some  Gas- 
teropoda, there  is  a  cartilaginous  atracture  inside  the  head, 
which  structure  supports  and  partly  protects  the  brain.  It 
is  nnlike  any  skeletal  part  yet  mentioned  save  In  Ita  mode 
of  origin,  which,  like  the  skeleton  of  some  of  the  AcHtutaoa, 
is  meaoblastie. 

lastly  may  be  mentioned  the  hard  protecting  external 
coat  of  Insects  and  animals  of  the  Crab  and  Lobster  class — 
in  short,  the  external  skeleton  of  that  primary  division  of 
animals  which  is  called  Artkropoda.  This  is  again  epiblastic, 
and  a  hardening  of  a  cuticle  on  the  outer  snrbce  of  the 
epidermis — a  hardening  effected  generally  by  chltlnisation 
(the  deposition  In  it  of  a  substanee  termed  "  chltin  "),  or, 
as  in  many  ChutaMa  and  some  JQrr^apsda,  by  caltdficatlon. 

GENERAL  SKELETAL  CONDITIONS. 

Having  thus  biiefly  glanced  at  the  leading  skeletal 
stractares  of  a  number  of  groups  of  lower  organisms, 
we  may  make  the  fullowing  genenlizatioD,  which  will 
be  of  use  to  us  in  helping  us  to  understand  how  the 
skeletal  parts  of  backboned  animals  stand  related  to 
the  skeletal  parts  of  SDimals  lower  io  the  scale: 

(1)  Skeletal  stmotures  may  oonoeivably  arise  in 

parts  which  are  epibnstic,  or  nuBoblastio,  or 

bypoblastic. 

(2)  Skeletal  structures  belonging  to  any  one  of  those 

three  categories  may  he  further  divisible  into 
two  snbordmate  categories,  aooording  as  they 


1  Bee  F.  BaUbni's  Oompanthe  Embryol' 
*  Op.  dt.,  vol.  L  p.  122,  and  vol.  iL  p.  2S 


.  vol.  1.  p.  103. 
*  [See  aloo  OaleopitbeoidB, 


belong  to  a  superficial  or  a_  deep  part  of  the 

layer  to  which  they  appertain. 

(S)  Skeletal  structure  may  be  silioeous,  chitiDoos, 
csJeareous,  cartilaginous,  or  homy. 

(4)  In  certain  animals,  the  meeoblast  subdivides  into 
two  layers,  one  soTiuific  and  the  other sp&ncA- 
nic.  Obviously,  then,  there  may  be  skeletal 
parts  corresponding  to  either  of  these  last- 
named  layers,  and  conceivably  to  a  deeper  or 
more  superficial  portion  of  either  of  them. 

THE  SKELETON  OF  VEETEBRATA 

The  skeleton  of  the  VertArata — that  of  the  five 
classes  of  animals  named  /%k«s,  Amphibia,  RepfiHa, 
Ave»,  and  Jl/amma/ui— may  in  the  first  place  be  moBt 
convenieDtly  considered  as  consisting  or  two  parts— 
a  dermiJ  »eleton,  or  exoi^eUton,  and  an  internal 
framework,  or  tndoahdeton.  The  latter,  which  is  gen- 
erally much  the  more  consideraUet  ia  meaoblastie,  and 
the  muscles  are  external  to  it. 

EXTKRNAL  SkKLETON  OF  YZBTEBRATA. 

This  division  of  the  skeleton  is  itself  again  made  aji 
of  two  parts.  The  more  external  of  these  is  the  epi- 
dermis, and  is  of  epiblastic  ori^^  and  dense  epidermd 
structures  may  arise  towards  its  inner  or  ita  outer  sor- 
face.  The  more  internal  oonstitaent  of  the  exoskde- 
ton  is  the  dermis  and  dense  strnotures  formed  in  it, 
and  these  are  from  the  outer  portion  of  the  mesoblssL 

^idermal  hard  structures  formed  towards  either 
sarfaoe  of  the  epidermis  may  become  intimately  nntted 
with  subjacent  dermal  hard  structures,  and  then  again, 
as  we  shall  see,  with  parts  of  the  true  eodoskeleton. 

Any  hard  structures  formed  in  the  walls  of  the  ali- 
mentary canal — the  lining  of  which  is  continuons  at 
either  end  with  the  external  skin — are  to  be  reckoned 
as  funfUmentally  exoskeletal.  In  the  process  of  devel- 
opment the  epiblast  becomes  inflected  more  or  lessinto 
either  extremity  of  the  alimentary  tube,  but  the  inter- 
mediate portion,  together  course  wiUi  any  hard 
stnictures  developed  in  It^  is  of  hypoblastio  origin. 

Id  the  great  m^ority  of  Vertebrate  animals  tne  two 
layers  of  the  skin,  Uie  epidermis  and  the  dermis,  are, 
as  in  man,  soft,  though  locally  provided  with  certun 
denser  appendages,  such  as  epidermal  and  dermal  scales, 
hairs,  nails,  sootes,  and  teeth. 

The  soft,  general  exoskeleton  or  skin  invests  the  body 
of  Man  prettv  closely,  though  slightly  projecting  fobni 
of  it  extend  between  the  roots  of  the  fingers  and  toes. 
In  some  abnormal  cases  these  folds  extend  so  far  and 
bind  the  digits  together  so  much  that  the  thus  mal- 
formed person  issaidto  be  '^web-fingered"  or  "web- 
toed."  Such  a  condition  is  found  normally  in  many 
animals,  as  notaUy  in  Ducks  and  Geee&,  and  such  puts 
form  a  large  portion  of  the  "wing"  of  the  Bat. 

Other  exteofflons  of  the  skin  or  the  body  are  note- 
worthy. Thus  in  the  "  Flying  "  Squirrels  and  Opos- 
sums, and  the  curious  Rodent  named  Aiumuiluru*:,  the 
skin  of  die  sides,  between  the  arms  and  the  1^9,  is 
much  expanded,  serving  for  a  parachute.'  There  may 
be  a  skin  parachute  supported  by  long  free  movable 
rihs,  such  as  we  shall  see  exist  in  the  little  Lixards 
called  "Flying  Dragons."  There  maybe  a  very  re- 
markable extensive  skin  round  the  neck,  as  in  ihe 
Frilled  Lisard,  and  folds  of  skin  may  hang  freely,  as 
in  the  "dewlap"  of  Cattle,  or  may  be  formed  hers 
and  there  as  in  the  Bhinooeros,  the  akin  of  which 
animal  is  so  Uiick  as  to  neoMsitate  the  exiBtenoe  of 
such  fi}lds  to  allow  free  movements  to  the  body  and 
limbs.  Long  filamentwy  processes  rnvj  be  farmed 
along  the  back,  as  in  the  Iguana  and  various  other 
Lizards. 

In  the  Seals  a  fold  of  skin  connects  together  the  hind 
legs  and  the  tail,  and  also  in  our  common  Bats,  which 
have  in  addition  their  very  elongated  webbed  fingen 
connected  with  the  sides  of  the  body  and  1^  hy  anotlier 
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great  fold  of  skin  which,  with  those  hotween  the  fin- 
gen,  forma  the  entire  bat's  "wing." 

The  integument  may  be  very  distenmble,  as  in  those 
Fiihes  {e.g.,  Diodon)  which  distend  themselves  with 
ur  and  then  float  helly  upwards. 

Tbe  epidermis  of  many  Vertebrates,  and  of  Mao,  is 
shed  in  minute  fragments,  constantly  removed  by  fVic- 
doD  and  ablution,  and  coostAotly  replaced  ;  only  under 
almomial  oooditions  and  after  certain  diseases  does  it 
come  away  in  large  and  oontinuoua  patches.  In  some 
other  Vertebrates,  as  notably  in  Snakes,  the  entire 
«[Mdermal  inveatment  of  the  body,  even  that  of  the 
igw,  is  cast  off  entire  aa  one  whole. 

Hie  epidennis  never  has  its  superfidal  layer  con- 
nected with  bone,  but  it  often  becomes  thickened  and 
homy,  as  we  see  in  the  sole  of  tbe  foot,  or  the  laborer's 
hand,  and  in  those  abnormal  thickenings  oalted 
"ooms."  Certain  local  thickening  which  are  not  ab- 
normal may  exist  in  animate ;  sncn  are  the  callosities 
<m  die  inner  side  of  the  legs  of  the  Horse,  on  the 
breast  of  the  Camel,  and  on  the  nates  of  the  lower  Old- 
World  Apes. 

Of  the  appendages  of  tbe  epidermla  the  most  simple  are 
antM,  sach  aa  we  find  on  the  Iws  of  Birds  and  the  oodiea 
«(  Serpents  and  Beptilee  genenlly. 

A  ■eah  a  true  scale,  anch'aa  those  of  Saakee  and  Lizards 
— coDBiBta  of  papilln  of  the  dermis  InTwted  by  the  epidermis, 
the  whole  bein^  covered  by  a  contiflcation  of  the  external 
pert  of  the  epidermiB.  Scales  may  be  very  dlTeiae  in  abape, 
prominence,  and  relative  alae,  and  may  form  very  larfte 
'  plates.  The  stMatlled  acalea  of  FIdies  are  of  deeper  origin 
and  an  a  form  of  acatea. 

A  Jkoir  differs  from  a  scale  In  that,  instead  of  being  an 
epidermic  tnvesbnent  of  a  dermal  pn^ectitm  oatwards,  it 
originatea  by  an  epidermal  projection  inwards  into  the  sab- 
jaoent  dermla.  A  amall  papilla  of  the  dermis,  however, 
eoon  projecta  npwarda,  in  tarn,  into  tbe  descending  epider- 
mal proccM,  and  then  comifloatlon  sets  in  (at  flnit  in  tbe 
immediate  vicinity  of  the  dermal  papilla)  in  tbe  oells  aronnd 
(he  axis  of  the  e^dermal  deaoendtng  prqjeetion,  and  this 
hardened  portion  soon  prtfjeeta  beyond  the  surface  of  tbe 
body,  while  the  part  of  tbe  epidermia  abont  its  deepest  part 
becomes  modified  into  its  ao-called  **  root." 

A  aotl  or  daw  arises  as  a  comlflcation  of  the  et^detmis 
<bat  not  of  its  deepest  layer)  lying  opon  numerous  very 
vascular  ridges  (or  transversely  elongated  papilbe)  of  tbe 
dermis,  forming  tbe  primitive  bed  of  tbe  nul,  and  enclosed 
in  a  de^  fold  of  tbe  Integument.  One  end  of  tbe  structure 
becmnea  free  and  pni}ectiDg  au^rflcially,  while  tbe  opposite 
region  grows  by  epidermal  additions  from  beneath  and  at  its 
attached  extrami^. 

A  feaiker  is  more  nearly  related  to  a  scale  than  it  la  to  a 
hair.  It  oonaista  at  first  of  an  npwudly-pntJeoting  dermal 
p^]l»  ioveeted  with  epidwmls,  and  n  is  only  at  a  later 
stage  that  its  base  sinks  into  a  sack  or  "feather  follicle."  | 
llie  ontermost  layer  of  epidermis  becomes  converted  into  a  ; 
Iiomyabeath,  which  is  thrown  off  when  tbe  feather  is  com- 
peted. Tbe  ^iU  is  formed  by  eomifieation  of  the  deepest 
and  more  anperflcial  layer  of  epidermis  investing  the  base 
of  tbe  dormal  and  vascular  papilla,  and  Is  open  at  both  ends. 
Hie  TOSOolar  papilla  it  enclosea  shrinka  np  when  the  featiter 
ia  folly  formed.  Tbe  wmeof  the  feather  is  formed  from  the 
more  apical  portion  of  the  papilla,  and  its  central  part,  or 
Aafty  im  eontionoos  with  the  quill,  while  ridge-like  thicken- 
ings of  epidermis  diverging  from  either  ride  of  this  uential 
part  cODStitnte  tbe  barbs  of  tbe  vane,  from  each  at  which 
yet  amaller  processes  or  barholes  proceed. 

A  asMte  is  a  hsideiiing  of  the  ontermost  portion  of  the 
dennls,  with  an  investment  fhmi  the  deepest  layer  of  the 
epidermis.  Such  are  the  so-called  scales  of  ordinary  Fishes, 
which  may  be  represented  by  tbe  bony  plates  and  procesaes 
called  placoid  scales— so  common  in  tbe  groups  of  Sharks 
and  Bays.  Id  these  latterstracturesdermd  papillmaiqiear 
and  eueify,  forming  a  dense  structure  without  eoipnscles, 
called  dentine,  beneath  which  may  bea  corpusculated  strnct- 
are  of  trae  bone.  The  calcifying  papilln  receive  an  invest- 
ment  of  atlll  denser  calcareoos  tiasne,  called  enamel,  from 
the  deepest  layer  of  the  epidermis.  These  placoid  structures 
often  nome  to  prtyect  ontwarde  on  tbe  anrfoce  of  tbe  body  as 
Imig  apioes  or  aa  ahorter  tooth-like  prooeases,  or  they  may 
protect  the  sn  rface  of  tbe  body  as  flat  pjates.  Often  the  den- 
tine more  or  less  entirely  atrophies,  so  that  the  structure 
cames  to  be  formed  almost  entirely  of  true  bone  or  of  that 
peeoiiar  calcified  tiasne  of  which  the  scales  of  ordinary 
jPoAm  fao^*  as  the  Fereh  and  Oarp)  ate  composed. 
A  faott  la  a  stnuture  doselyrdated  to  a  sente.  It  diflbts 


from  the  latter  just  as  a  batr  differs  from  a  scale — namely, 
by  owing  its  origin  to  an  ingrowth  of  tbe  epidermis  instead 
of  merely  to  a  primitive  outgrowth  of  the  dermis. 

The  so-called  teeth  of  tbe  Lamprey  are  not  tme  teeth, 
bat  are  merely  homy  epidermal  structures  essentially  sim- 
ilar to  sealea 

In  tbe  origin  of  a  true  tooth  a  process  of  the  epiblastic 
layer  of  tbe  mouth — tbe  buccal  epithelium — grows  into  the 
subjacent  dermis,  and,  asauming  a  cup-like  form  (with  the 
concavity  of  tbe  cup  turned  away  Aiom  the  epithelial  sur- 
face of  the  mouth),  a  dermal  papilla  rises  into  tlie  cup.  Tbe 
apex  of  this  papilla  then  anperflcially  calcifies  into  dentine, 
fmd  becomes  invested  with  a  layer  of  enamel  formed  from 
the  immediatehr  adjacent  surface  of  the  epidenule  cup  or 
"eoamelo^an."  An  investment  of  connective  tisaae  called 
the  dental  ca:psale  becomes  formed  round  the  whole.  The 
dentioe  then  increases,  a  remnant  of  tbe  papilla  remaining 
as  tbe  "  pulp."  Tbe  young  tooth  gradually  approaches  the 
buccal  aurface,  and  the  base  of  tbe  papilla  becomes  formed 
into  Uie  root  or  fang  of  the  tooth.  Tbe  etiamel  organ  does 
not  descend  so  fu,  bat  only  invests  the  orown  of  the  tooth. 
The  inner  layer  of  tbe  capsule,  however,  investing  the  &ng 
gives  rise  to  a  third  dental  tissue  known  as  the  cement.  A 
bad  may  or  may  not  be  given  off  from  the  developing  tooth 
to  serve  as  its  foture  snbcessor. 

Thus  teet^  are  normidly  both  epiblastic  and  mesohlastie 
structures,  but  in  certain  Fishes  tliey  line  parts  of  the  throat 
(the  branchial  arches),  tbe  auperficwl  membrane  of  which 
ia  derived  from  the  hypoblast,  and  such  may  of  conrse  be 
considered  as  hypohlastio  skeletal  elements,  and,  tbns  con- 
sidered, must  he  reckoned  as  constituting  a  aeparate  category 
<rf  teeth. 

Such  bein^  the  various  kinds  of  dense  structures 
which  enter  into  the  oompoaition  of  the  Vertebrate 
exoskeleton,  each  kind  may  he  developed  to  a  greater 
or  less  extent  in  different  gronps  of  Vertelvate  animals. 

Exemplification*  of  Epidermal  Skdetai  I^irti. 

jSeo^entirely  clothe  tbe  bodiesof  most  Lizards  and  Snakea 
and  the  legs  of  Birds.  In  Tortoises  and  Turtles  they  take 
tbe  form  of  large  plates,  which  in  one  species  are  known  as 
tortoise-shell.  Toe  shape  and  size  of  scales  are  made  great 
use  of  as  distinctive  cbamctera  for  classification.  See  Bep- 
TILBB.  Tbe  scales  of  a  Serpent  are  held  together  by  their 
epidermic  iuTestment  in  sadb  a  way  that  it  and  they  are  cast 
off  aa  one  whole  each  time  the  animal  effects  that  process 
known  as  changing  its  skin.  In  tbe  Battlesnakes  curiously 
modified  thickenings  of  epidermis  surrounding  tlio  end  of 
the  tail  are  not  cast  off  hut  continue  partially  adherent ;  as 
growth  proceeds  and  successive  castiugs  of  tbe  akin  take 
place,  these  ring-like  thickenings  become  numerous,  and  so 
knock  one  against  the  other,  when  the  end  of  the  tail  is 
vibrated,  as  to  prodnce  a  singular  sound — ^the  so-called  rat- 
tling of  the  system  of  rings  or  "rattle." 

flinrs  form  the  characteristic  clothing  of  tbe  class 
Mammaiia,  Uioogh  oertain  Mammals,  such  aa  Whales  and 
Porpoises  in  tiieir  adult  condition,  are  naked.  Man  is  quite 
exceptional  in  having  the  ventral  surface  of  the  body  more 
hairy  than  its  dorsum.  Long  hair  on  the  head,  and 
whlakers  and  beard,  are  vuriahle  haman  ehMaoteia,  abo 
possessed  by  some  Apes;  and  many  animals— as  tbe  Uon, 
the  Horse,  tbe  Aardvark,  etc. — have  long  hair  in  one  or 
other  region  of  the  body.  Some  hairs  may  t>e  especially 
thi^ened  and  serve  as  feelers,  as  in  the  "Tibriasss"  or 
"whiskers  "of  the  Oat  tribe.  But  the  maximnm  of  devel- 
opment Is  shown  In  such  creatures  as  the  Hedgehog  and  the 
IN>rcnpine,  Where  hain  become  dense  and  solid  spines. 

Naii*  do  not  exist  in  tbe  class  of  Fishes  and  rarely  in  that 
of  BatnMdiiaps.  They  first  make  their  appearance  in  the 
most  simple  fhrm— thatis.  In  the  form  of  slight  thiidcenings 
of  tbe  epidermis— at  the  ends  of  tbe  digits  in  certain  Toads 
and  of  one  kind  of  Eft.  A  nail  ia  at  its  maximnm  of  devel- 
opment when  it  quite  surrounds  and  encloeee  tbe  last  or  end 
bone  of  the  digit  which  beus  it.  Such  naila  exist  in  Horsey 
Oxen,  etc.,  and  are  called  hoolb.  A  nail  when  produced 
into  a  sharp  point  Is  called  a  claw,— as  In  tbe  fomiliw  case 
of  tbe  Cbt,  and  also  in  Birds.  Nails  may,  however,  be  much 
reduced  in  size  and  not  nearly  extend  to  the  end  of  the 
digits  which  support  them;  as  in  the  Sea  Bears.  They  may 
be  altogether  wanting,  even  in  Mammals,  as  in  the  Porpoise, 
or  attain  a  prodigious  relative  size,  so  tlmt  the  body  can  be 
suspended  by  them  in  progression,  as  in  tbe  Sloth. 

Nail-like  atmcturea  may  be  developed  from  the  side  of  tbe 
hand,  as  in  certain  Birds  Palavixdea),  which  are  said  to 
be  "  apurwiuged,"  and  in  a  Mammal  ( OmuAorkyMskNC)  a  hol- 
low homy  spur  grows  upon  each  ankle. 

In  tee  Rhinooeroa  we  meet  with  a  bom,  or  two  horns, 
which  grow  np  fVom  the  dorsum  of  the  muzale  like  a  great 


Digitized  by 


Google 


116 


SKELETON. 


Uant  nail,  long  derHiftl  papUlffi  ezteodiog  into  it  and 
uiswerijuc  to  the  dttrmal  ridKei  beneath  a  true  nail.  In 
Owen's  (Aameleon  no  leai  tiian  three  lonf^  horns  are  de- 
veloped—one from  the  noee  wad  a  STOunetrical  pair  fkom 
the  front  of  the  head. 

Other  horns  which  do  possess  bony  cores  are  developed 
from  the  head  in  pain  oq  the  so-called  hollow-horDed 
Baminanta,  ie.,  the  Oxm,  Antelopes,  Goate,  and  Sbeep ;  and 
only  in  one  anoBuUoue  rono,  the  Prongbnek  (AntUocapra), 
are  tbeee  homy  structores  shed  at  interTala;  in  the  rest 
they  peisist  thronghout  life.  Normally  there  Lb  never  more 
than  one  pair  amidst  existing  Bnminants,  with  the  excep- 
tion of  the  Four-homed  Antelope,  which  has  two  paiis. 
Saoh  horns  may  be  straight  or  curved  or  spirally  twisted, 
but  they  are  never  branched,  with  the  siugle  exception  of 
the  Prongbnck. 

Sharp-edged,  overlapping,  homy  plates  (each  of  which  is 
comparable  with  anail)  may  be  developed  beneath  the  proxi- 
mal part  of  the  tail,  as  in  the  curious  Rodent  ilaosiobrM. 
Snrji  plates  clothe  the  entire  body,  bead,  limbs,  and 
tail,  as  In'tbe  scaly  Hanis  or  Faagolin. 

The  epidermis  and  epithelium  whioh  respectively  line  the 
outside  and  inside  of  the  javrs  may  both  o«  converted  into 
horn,  forming  a  small  beak  which  may  be  composed  of  a 
number  of  dose-set  processes  and  may  be  temporary,  as  in 
the  Tadpole,  or  permanent,  as  iu  the  Siren.  Xjirger  aud 
denser  structures  of  a  similar  kind  form  the  beak  of  Birds 
and  of  the  Turtle  and  of  that  most  exceptional  Mammal, 
the  Omithorhynchus. 

The  epithelium  within  the  month  may  be  locally  cor- 
nified,  forming  homy  teeth  which  have,  as  before  men- 
tioned,  n^er  the  nature  of  scales — as  in  the  suctorial 
month  of  the  Lamprey. 

In  oertwn  Beasts,  as  the  Cow  and  the  Sheep,  the  front 
edentulous  part  of  the  upper  jaw  is  invested  ay  a  homy 
epithelial  pad  against  which  the  teeth  of  the  front  of  the 
lower  jaw  bite.  A  much  more  developed  structure  is  met 
with  in  the  Dngong.  The  front  of  both  jaws  is  furnished 
with  a  dense  homy  plate  formed  like  the  bora  of  the  Rhi- 
noceros, though  of  course  widely  different  in  shi^e.  But 
the  maximum  development  -of  this  kind  of  stractnre  is 
found  in  the  Whalebone  Whales.  The  upper  jaw  in  these 
is  famished  with  very  numerous  horny  plates,  termed 
haleen,  which  hang  down  from  the  palate  along  each  side  of 
the  month.  They  thus  form  two  longitudinal  aerleB,  each 
plate  of  which  is  placed  transvenely  to  the  long  axis  of  the 
body,  and  all  are  very  close  together.  The  outer  edge  of 
each  plate  is  entire,  but  its  inner  edge  gives  fortb  nnmerons 
hair-like  processes.  These  are  some  of  the  constituent 
fibres  of  the  homy  plates  which  thus,  as  it  were,  bty  out 
and  linffthe  sides  of  the  booeal  cavity  with  a  network  of 
countless  fibres  formed  by  the  inner  edges  of  the  two  series 
of  plates.  This  network  acts  as  a  sort  of  sieve,  allowing  water 
to  escape  between  the  platee  bnt  retaining  in  the  mouth  the 
small  creatures  im  which  the  whale  fbeds. 

Coralflcations  of  the  tongue  may  exlsL  Thus  in  some 
Birds,  as  In  Woodpeckers,  the  stracture  of  its  apical  portion 
becomes  so  dense  that  it  serves  as  a  dart  or  spear.  Its  sur- 
face may  be  more  or  less  cornifled  in  Beasts.  Thus  it  may 
be  flimlshed  all  round  with  backwardly-poioting  spines,  as 
In  the  Lesser  Anteater  ( Ttmandua).  There  may  be  a  large 
homy  papilla  on  each  side  of  it,  as  in  &e  Manatee  or  Omi- 
thorhynchus, or  there  may  be  homy  ^tes  on  the  tongue, 
as  in  the  Java  Porcopine. 

Homy  etmctures  also  exist  which  cannot  be  considered 
as  either  epiblastic  or  mesoblastic,  but  must  be  hypoUisUc 
in  origin.  Such  are  the  homy  linings  of  the  stamacfas  or 
gizzards  of  Birds,  and  the  similar  lining  of  the  stomach  ot 
the  Oreat  Anteater,  Myrmeeophaga  jvbata. 

FtatKert  are  the  nni  versal  and  peculiar  cutaneoas  append- 
ages of  Birds,  and  generally  difier  much  in  size  in  different 
parts  of  tiie  body,  long  and  strong  feathers  constituting  the 
most  conspicuous  part  of  the  wings  and  so-called  "  tails  " 
of  Birds.  Feathers  are  implanted  on  the  body  neither  in 
an  irregular  nor  in  a  uniform  manner,  but  are  aggregated 
together  in  different  modes  in  different  groups  of  Birds — 
each  definite  patch  of  implanted  feathers  being  called  a 
feather  tract.  The  anaugementof  these  tracts  in  a  bird 
is  called  its  "pterylosis,"  and  serves  amongst  other  char- 
acters to  distuigtush  diiferent  groups  of  Krds  ooe  from 
another. 

EkempiyUxxtiom  of  Dermal  Skeletal  Parts. 

SeuUt. — Tme  dermal  ossifications  are  met  with  in  some 
kinds  of  Mammals.  Thns  the  Armadillos  possess  a  very 
complete  extemal  damai  skeleton  formed  of  small  many- 
sided  bony  scutes,  the  margins  of  which  are  adjusted 
together,  and  which  are  differently  aggregated— into  ttans- 
TOtse  bands  or  Into  larger  inflexible  misnnn — in  diflbrent 


species.  In  the  extinct  Qlmlodm,  the  body  wis  invested, 
from  the  neck  to  the  root  of  tbe  tail,  with  one  sach  soiid 
case. 

In  tbe  Armadillosa  homy  epidermal skdeton  issoa^mtsd 
to  the  bony  case  that  the  former  is  divisible  into  siull 
scales  corresponding  with  the  several  scutes.  AmonKst 
Beptiles,  we  find  in  the  Tortoises  and  Turtles  (s.^.,  Bm^ 
Teatuda)  a  stdld  exoskelston,  the  donal  part  of  whteh  b 
called  the  "carapace,"  while  the  ventral  portioD  isnaaiei 
the  "  plastron."  The  former  consists  of  a  median  series  of 
scutes,  to  each  side  of  which  is  annexed  a  series  of  Istenl 
scutes  which  are  more  elongated  transversely  to  tbe  leag 
axis  of  the  animal's  body,  and  these  three  series  sre  b- 
timately  united  with  subjacent  portions  of  the  intend 
skeleton.  The  carapace  Is  completed  by  a  series  of  amiller 
scutes,  which  surround  it  and  are  therefore  called  "  mar- 
ginal "  scutes.  The  plastron  oonsists  of  eight  psin  tt 
scutes  and  one  axygons  scute.  In  the  Box -Tortoises  cm 
end  of  this  plastron  is  movable,  and  (the  head  and  limbs 
of  the  animal  being  drawn  in  within  the  shell)  can  be 
allied  to  the  ends  of  the  carapace,  so  that  all  thesoftpsits 
can  be  completely  enclosed  within  the  dense  exoskeieton. 
As  in  the  Armadillos,  the  bony  scutes  are  covered  by  epjder- 
mal  scales,  some  of  which  have  been  already  referred  to  u 
constituting  "  tortoise  shell."  Unlike  the  Armadillos,  how- 
ever, the  segments  of  the  epidermal  aad  dermal  sketetons 
do  not  correspond.  The  dorsal  scales  are  mnch  luger  aad 
less  nomerous  than  are  the  scutes,  bat,  while  the  scul^of 
the  plastron  are  but  nine  in  number,  it  has  twelve  bom; 
plates  or  large  scales. 

Amongst  tiie  Amph^ia  certain  Frogs  (e.;.,  S^Aimfir  ui 
Ceratopluyt)  develop  dorsal  osseous  scutes,  and  these,  u  in 
the  Tortoises,  are  more  or  less  united  wlt^  parts  (tf  the  mb- 
jacent  internal  skeleton. 

A  solid  skeleton  of  juxtaposed  osseous  scutes  may  exist  is 
Fishes,  ss  in  the  Bony  Pike  Lepidottau,  where  the  acntts 
are  enamelled  and  united  by  a  peg-aud -socket  articulation. 
PolypUnu  also  hss  an  investment  of  bony  scutes,  snd  in 
the  extinct  fish  Pterichihya  they  were  developed  into  luge 
plates  on  both  the  dorsal  and  ventral  surfares  of  the  boi^. 
The  Sharks  and  Bays  may  have  their  scntes  thickly  d^ 
tributed  over  the  surface  of  the  body,  but  quite  small.  A 
skin  so  ftiroished  is  called  "  shagreen."  They  may  also  be 
larger  and  fewer,  and  placed  fkr  apart,  with  elegant  pattens 
on  their  exposed  snrfiuesj  or  they  may  take  the  fonnef 
strong  defenwve  niinest  In  the  Sturgeon  the  scutes  ste 
arranged  in  rows  along  the  body,  separated  from  each  other 
by  softer  portions  of  integument. 

In  the  ordinary  bony  ^hes,  or  TdeotUi,  the  scutes  (eon- 
monly  bat erroDMHiBly  called  "scales")  are  differently al- 
clfled  trom  tiie  scutes  of  Sharks,  and  may  have  their  tm 
projecting  margin  smooth,  when  they  are  described  m 
eyctoid,  or  in  toothed-like  processes,  when  th^  are  temed 
ctenoid ;  or  they  may  be  intermediate  between  these  two 
types  of  form.  The  Teleustean  scutes  are  generally  «ep«- 
rate,  but  they  may  coalesce  to  fbrm  a  connected  swid  is- 
vestment,  as  in  Ostraeion  and  the  Seahorses  (Lig>htAnnAa), 
or  develop  strong  prcyecting  seines,  as  in  Di^>dtm. 

Fishes  have  two  other  very  important  exoekelet^  stasc- 
tnreo,  which  may  be  bony  or  flartiloginoos.  One  set  of 
these  stmctnres  consists  of  filamentery  prooesses,  which 
may  be  either  homy  or  calcareous,  and  which  support  the 
skin  of  the  fins,  whether  those  of  the  back,  belly,  and  tail, 
or  those  of  the  limbs;  snch  stractuxes  are  termed  "fin- 
raya."  The  other  set  consists  of  bony  or  eaitllaitinoai  luvd 
parts,  which  serve  to  support  the  fin-rays,  which  therefore 
lie  more  deeply,  or  at  least  are  less  pr^ecting,  sod  u« 
commonly  termed  "  interspinous  bones  or  cartilages,"  hot 
which  may  be  conveniently  distinguished  as  raditia;  tbej 
sre  very  important  elementa  of  Uie  fins  of  Elasmobtaoehs. 

Certain  Siloroid  fishes  exhibit  in  the  adjustment  of  por- 
tions of  t^eir  dermal  exoskeleton  an  altogether  pecolisr 
mode  of  articulation,  called  a  shackle  joint.  This  is  in  the 
form  of  a  dermal  scute  articulated  with  a  superpoeed  ipiM- 
The  scute  has  an  osseous  -ring  on  its  donal  surfim,  snd 
through  this  passes  another  osseous  ring  which  forms  pert 
of  the  base  of  the  superimposed  spine. 

In  connection  with  dermal  scutes  and  spines  may  be 
mentioned  those  familiar  yet  exceptional  stmctnres,  the 
bony  horns  of  Ungulates.  In  the  Oxen,  Ooats,  and  their 
allies  boras  exist  on  the  bead  as  bony  cores,  persisMBg 
throughout  life,  and  supporting  those  "hollow  homa" 
before  noticed  amongst  tiie  epidermal  or  epiblastic  p*rto 
of  the  exoskeleton.  As  is  the  case  with  the  scutes  of 
Chelonians,  these  bony  parts  are  intimately  united  witti 
subjacent  parts  of  the  tme  endoskeleton.  In  the  Oirsn 
there  are  three  such  bony  prominences,  which  arise  ss 
tinct  ossificMdons,  and  only  later  anchylose  with  the'skall. 
These  are  the  Oiiaffe's  pair  of  short  boms,  together  vrWi 
the  median  prominenoe  in  ftnnt  of  them.   In  the  Deer  Vfr 
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find  bony  uittera,  wbicli  are  shed  annually  and  are  deatl- 
tote  of  any  horny  corering.  Antlera  may  exist  in  both 
fexea,  as  in  the  Beindeer,  bat  generally  they  are  present  In 
the  males  only.  They  arise  as  soft  highly  Taacnlar  prom- 
inences, luid  when  ftiUy  grown  become  hardened  by  cal- 
oueoos  deposit.  In  some  months  the  investing  skin  dries 
ap  and  b>  got  rid  of ;  and  the  horn  Itself  &lls  off  after  the 
breeding  season,  leaving  a  stamp  whence  a  new  antler 
■hooto  forth  again  in  the  following  year.  Antlers,  as  a 
rule,  are  bnndied — more  so  as  the  Individ  becomes 
older,  till  matari^  is  attained.  Some  Deer  have  enormous 
actlers,  weighing  as  much  as  70  lb,  and  formed  at  the  rate 
of  1  B)  a  day. 

Teeih. — The  difibrenoes  in  stmctore,  number,  form,  and 
development  of  the  dental  organs  are  so  great  that  they 
Qumot  here  be  treated  of.  See  vol.  vU.  pfi.  84-^  903-7; 
also  voL  XV.  pp.  361  «g. 

Internal  Skkuxon  of  YsBimATA. 

Tb»  moBt  esBential  pait  of  the  Yertebmte  intenul 
dreletrai  is  the  Bpinal  oolumn,  the  foundation  of  vhioh 
is  hid  by  a  temporary  or  permanent  atroctnre  called 
the  notochord  or  cMrela  donalu.  At  the  anterior 
end  of  the  spinal  column  there  is  almost  always  a  solid 
ilractuTe  known  as  the  cranium  or  skull,  to  which 
mandibular,  hyoiclean,  and  branchial  arches  may  or 
may  not  be  attached.  The  spin^  column  may  be 
divisible  into  cervical,  thora(UC,  lumbar,  sacral,  and 
caudal  portions,  and  may  have  processes  projecting 
from  it  upwards,  downwards,  or  laterally,  with  arches 
of  Tarring  extent,  as  neural  arches,  cJievron  bones, 
and  nDB,  together  with  a  median  ventral  [Kirtion — 
the  sternum.  The  whole  of  these  parts  taken  to- 
gether constitute  the  axial  skeleton.  This  exist 
alone  the  body  is  limUen,  but  odierwise  admtional 
hard  stroctures  are  found  which  together  constitute 
the  appendieulur  skeleton. 

Yertebnle  animals  never  have  more  than  two  pairs 
of  limbs,  and  each  pair  is  attached  to  the  body  by  the 
hdp  of  certain  skeleton  elements  termed  a  limb-girdle, 
diverging  from  which  are  the  hard  parts  which  con- 
Btitnte  theskeleton  of  either  *'  appendage  "  or  "  limb. " 
In  addition  to  these  we  find  in  Msbes  certain  azygons 
stnictares — the  unpaired  fins, — the  osseous  or  cartila- 
ginous supports  of  which  most  be  reckoned  as  a  part 
of  the  appendicular  skeleton.  With  the  occasional 
(or  Dosnbly  constant)  exception  of  the  notochord,  the 
nhma  Vertebrate  internal  skeleton  is  a  mesobuustio 
stnietare.  In  the  great  miOority  of  the  Verttibrata 
Uie  skeleton  is  more  or  less  bony,  bat  it  always  in  part 
etmsists  of  cartilannous  and  firaous  struetares. 

The  numbw  and  nature  of  the  solid  parts  vary  with 
age  in  the  same  spemes.  When,  in  the  earlier  stages 
of  existence,  the  process  of  ossification  has  oncebe^n, 
it  goes  on  more  or  less  rapidly  till  maturity  is  attained, 
and  is  continued,  to  a  certfun  extent,  throughout  the 
whole  of  life. 

The  points  at  which  bone  formation  b&nns  and 
whence  it  radiates  are  termed  ' '  centres  of  ossification , ' ' 
and  there  may  be -one,  two,  or  several  of  these  in 
what  is  ultimately  to  become  a  single  bone.  Some- 
times these  "centres"  have  an  important  morpho- 
logical sigDifioancej  and  in  oHxer  instances  they  would 
seem  to  be  detennined  by  the  sise  of  the  fhtt^  struc- 
ture.* Bones  are  classed  as  "cartilage  bones"  or 
"membrane  bones"  according  as  they  are  formed 
either  through  the  previous  formation  of  a  cartilage 
which  subeeqnentiy  ostdfies  or  directly  from  membrane 
without  the  intervention  of  cartila^.  These  two 
classes  can  generally  be  easily  distinguished,  but  there 
tre  instances  in  which  it  would  seem  that  what  is 
really  the  same  corresponding  bone  differs  as  to  its 
mode  of  ori^n  in  different  animals.  Moreover,  a 
compound  bone,  formed  of  a  membrane  bone  and  a 
cartUa^  bone  intimately  united,  may  come  to  lose 
either  its  cartilaginous  or  its  membranous  -elements, 
and  thus  further  difficnlties  of  interpretation  may 
arise,  lliere  are  also  oases  (as  in  the  carapace  of 
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Chelonians}  in  which  exodceletal  d«7nal  hones  ooalesoe 
with  sutiJaoent  braes  of  the  endoskdetra.  Such 
bones  may  become  deeper  in  position  as  development 
advances,  and  there  is  reason  to  think  that  not  a  few 
bones  ordinarily  reckoned  as  parts  of  the  endoskeleton 
are  of  dermal  origin,  and  first  appeared  in  ancestral 
forms  as  placoid  scutes  or  dermal  spines. 

As  the  development  of  the  skeleton  prooeeda,  ossi- 
fication tends  to  fuse  together  more  and  more  bones 
which  at  their  first  appearance  were  separate  and  dis- 
tinct This  is  notably  the  ease  in  warm-blooded  ani- 
mals, and  is  most  noteworthy  in  the  mrmest-blooded 
dass — that  of  Birds. 

Beodea  the  eoaleeoenoe  of  distinct  bones,  another 
fiiHOD  of  bony  stmotnres  occurs.  This  is  due  to  the 
&ct  that  the  ends,  or  pngei^ng  portions,  of  what  are 
essentia  and  ultimately  one  bone  may  for  a  time 
perstst  as  distinct  bony  parts,  termed  "epiphyses." 
Thus,  in  the  case  of  Man,  the  ends  of  the  lon^  bones 
of  the  limbs  are  at  first  separate  from  the  mam  part 
(or  shaft)  of  each  long  bone,  and  do  not  become  con- 
tinuous with  the  latter  till  the  human  frame  has 
nearly  attained  maturity. 

The  hard  parts  of  the  internal  skeleton,  being  those 
which  as  a  framework  support  the  body,  form  ooints 
of  attachment  for  the  muscles  which  move  the  Dody, 
— such  hard  parts  being  used  as  either  levers  or  fulcra, 
as  the  case  may  be.  The  great  m^ority  of  the  bones 
are  thus  intended  to  move  one  upon  another.  The 
contiguous  Burfiuxn  of  bones  form  "joints."  which 
may  oe  immovable,  mixed,  or  movable.  The  bones 
of  the  skull  are  united  hy  immovable  joints,  called 
"sutures."  Joints  are  said  to  be  mixed  when  the 
motion  allowed  is  exceedingly  slight,  as  when  two 
bones  are  allowed  to  be  slightly  separated  fiiom  each 
other  hy  the  intervention  of  a  softer  substance  which 
is  attached  to  both.  We  have  examples  of  movable 
joints  in  the  human  neck,  the  two  uppermost  bones 
of  which  are  articulated  on  the  principle  of  a  pivot ; 
in  the  elbow,  which  forms  a  hinge ;  and  in  tiie  shoulder, 
where  the  upper  arm  joins  the  shotfloer-blade  In  a  ImII 
and  socket  jomt. 

If  one  convex  articulating  surface  be  globular,  it  is 
termedabead;  if  it  be  elongated,  itiaoalted  aoont^le. 
If  uther  of  these  is  borne  upon  a  nalrow  portion  of 
bonCj  this  latter  is  called  a  neck ;  if  a  pulley-like  sur- 
fhoe  IS  formed  fay  such  a  juxtaposition  of  two  condyles 
as  to  leave  a  depression  between  them,  such  an  articular 
surface  is  named  a  trochlea. 

The  curious  and  exceptional  arrangemmt  termed  a 
shackle  joint  has  been  weady  noticed  undo'  tlie  head 
of  "  Scutes." 

AXIAL  BKZLETON. 

The  whole  axial  skeleton — including  both  the  cra- 
nium and  the  spin^  skeleton— apart  from  the  noto- 
chord, is  formed  from  the  mesoblastic  tissne  bordering 
the  medullary  groove  of  the  embryo.  As  the  essentiu 
part  of  the  axial  skeleton  is  the  spinal  column,  so  the 
essential  foundation  of  this  column  itself  is  what  is 
known  as  the  "  notochord. "  This  is  an  elongated  cylin- 
drical rod  of  soft  tissue  running  along  the  antero-poste- 
riwaxis  of  the  body  immediately  subjacent  to  the  central 
portion  of  the  nervous  system.  Its  mode  of  origin  from 
the  germ-tayers  of  the  embiyo  has  yet  to  be  finally  de- 
termined. It  is  sud  1^  Bufonx'  to  be  developed,  in 
most  if  not  all  cases,  as  an  axial  differentiation  of  the 
hyijobtast.  The  cells  of  the  notochord  form  a  tissue 
resembling  cartilage,  and  it  becomes  surrounded  by  a 
more  or  less  dense  fibrous  sheath.  Such  an  organ  is 
found  to  exist,  temporarily  or  permanentiy,  in  certain 
lower  creatures-^Ascidians — which  in  _  most  other 
respects  widely  differ  from  Vertebrate  animals.  Some 
few  of  these  animals  are  furnished  with  a  tail  through- 
out the  whole  of  life,  while  others  are  furnished  with 
such  an  organ  only  in  their  larval  or  immature  oondi- 
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tion.  It  is  aloBe  in  such  permuient  or  temporaiy  tail, 
and  not  in  the  body  of  Aacadiana,  flut  a  atrnotare  of 
this  kind  is  met  with. 

In  every  Vertebrate  animal  the  notochord  is  the  first 
part  of  the  skeleton  to  appear,  and  it  extends  throufih- 
out  the  whole  length  of  the  body,  as  well  as  of  the 
tail.  In  ever^  siicti  animal,  except  the  Ltuioelet 
{Amphiaxu$),  It  becomes  arrested  anteriorly  in  the 
midst  of  that  secondarily  formed  skeletal  region  which 
becomes  the  skaU.  In  Amphioxw,  however,  in  which 
no  skull  is  ever  formed,  the  notochord  extends  to  quite 
the  anterior  end  of  the  body.  It  is  inoloeed  in  a  stnmg 
sheath,  within  which  its  snostanoe  is  segmented  so  as 
to  resemble  a  longitudinal  aeries  of  coins'  or  counters. 
The  only  other  representatavea  of  the  internal  skeleton 
int^isanimalare :  (l)longitudinalIigament8(strength- 
ening  the  sheath  of  the  notochord  above  and  below) ;  (2) 
fibrous  septa  which  pass  out  laterally  from  it  between 
the  muscle  of  the  body,  to  the  fibres  of  which  they 
give  attachment;  (3)  a  longitudinal  membranous 
sheath  of  the  central  part  of  the  nervous  i^tem,  form- 
ing an  elongated  antero-posteriorly  direiMed  cylinder 
above  the  notochord;  (4)  two  vertical  aepta, — one 
dorsal,  ascending  medianly  from  such  neural  sheath, 
and  one  ventral,  descending  medianly  from  the  sheath 
of  the  notochord  in  the  region  of  the  tail;  (5)  two 
j[ointed  cartilaginous  filaments  which  He  one  on  each 
side  of  the  longitudinal  slit  which  serves  the  lanoelet 
for  a  montJi ;  and  (6)  certain  cartilaginous  filaments 
which  strengthen  Uie  sides  of  the  branchial  cavity  be- 
tween the  intervening  vertical  fissures  of  the  walls  of 
that  cavity. 

In  all  other  Vertebrate  animals  the  axial  skeleton  is 
divisible  into  that  of  the  head,  or  the  cranial  skeleton, 
and  that  of  the  axial  skeleton  behind  the  head,  or  the 
Bpin^  skekton. 

Spinal  Skeleton. 

In  all  Vertebrate  animals  except  the  Lanoelet,  the 
axial  skeleton  is  complicated  by  a  Imgitudinal  series 
of  additioiial  hard  parts — cartilannous  or  osseous — 
which  serve  to  protect  the  spinal  cord,  or  marrow, 
above  it,  or  the  great  bloodvessels  beneath  it,  and 
which  hard  parts  Bupi>ort,  encroach  upon,  or  replace 
the  notochord  itself  Nevertheless,  the  notocnord 
persists  throughout  the  whole  of  life  in  certain  Fishes 
both  of  the  lowest  and  highest  types  of  piscine  organ- 
ization, but  it  does  not  persist  in  its  entirety  in  any 
adult  VeitdHate  which  ia  not  a  flah. 

In  the  Lampr^  the  notochord  pernsts,  but  a  longi- 
tudinal series  of  small,  similarly  shaj)ed  oartiUges 
strengthen  the  sides  of  the  more  anterior  part  of  the 
membi-aDona  dorsal  canal  which  incloses  the  spinal 
marroff.  In  the  Ghimsera  these  are  more  developed, 
while  numerous  circular  calcifications  appear  in  the 
notochordal  sheath.  In  the  most  anterior  part  of  the 
trunk  the  cartilaginous  elements  unite  to  rorm  a  con- 
tinuous investment  of  the  notochord.  Amongst  the 
Ganoid  Pishes,  the  notochord  persists  unconstricted 
and  cylindrical  in  the  Sturgeon  and  the  Lepidosiren, 
but  cartilaginous  or  bony  parts  appear  about  it  ana 
form  a  longitudinal  scries  of  arches  above  and  below  it 
for  the  protection  respectively  of  the  spinal  marrow 
and  sub-vertebral  bloodveaBels.  In  different  kinds  of 
Shai^  further  complicatjons  arise^  and  the  notochord 
becomes  encroached  upon,  in  different  modes,  by 
chondrification  and  calcification,  till  it  becomes  seg- 
mented by  the  intervention  of  a  series  of  thus  formed 
hard  parts  called  "bodies"  or  "centra,"  between 
which  relics  of  the  notochord  still  remain.  By  this 
process  of  segmentation  there  come  to  be  formed  what 
are  called  vertebrae,  the  presence  of  which  in  the  over- 
whelming majority  of  Fishes,  as  welt  as  in  all  the 
higher  classes  of  animals,  has  led  to  the  whole  group 
being  called  Vertfbrata. 

In  the  vertebrte  of  most  Vertebrates  we  have  a  solid 
body  or  centrum,  from  the  dorsum  of  which  there 
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arises  on  each  of  its  two  sides  a  neural  plate,  which 
then  bends  inwards  to  meet  its  fellow  of  the  oppodte 
side,  thus  forming  an  arch  (the  neural  arch)  for  the 
protection  of  the  spinal  oord,  or  marrow,  which  passes 
through  it  From  the  dorsal  side  of  such  neurd  arch 
a  process  oJled  the  neural  spine  very  commonly  ascenda 
From  the  aides  of  the  centrum  or  neural  arch,  or  of 
both,  a  single  process,  or  two  superimposed  processes, 
may  jut  outwuds,  which  are  known  as  the  tnnsverse 
prooeea  or  processes,  to  which  the  ribs  are  generally 
articulated  when  ribs  are  present.  Inferiorly  directed 
prooesaea,  single  or  double,  may  deaoend  from  beneath 
the  centrum,  or  may  be  developed  in  the  intervak  ber 
tween  adjacent  centra,  and  are  generally  related  to  the 
protection  of  large  bloodvessels,  though  th^  may  only 
serve  for  muscuur  attachment 

Acljaoent  vertebrse  are  commonly  connected  together 
by  special  modifications  of  the  neural  arches  or  the 
centra,  or  of  both.  Mostly  the  opposed  margins  of 
the  neural  arches  develop  spedal  processes  for  attach- 
ment called  articular  processes  or  zygapophyses,  and 
there  may  be  additional  interarticulations.  There  miy 
be  as  few  as  ten  or  as  many  as  four  hundred  vertebrae. 

Vertebra  may  be  divisible,  as  in  the  highest  animals, 
into  five  categories:  (I)  cervical,  or  those  of  the 
neck  ;  (2)  dorsal,  <v  tbose  of  the  back  ;  (3)  lumbar, 
or  those  of  the  toina  ;  (4)  sacral,  or  those  with  which 
the  pelvic  Umhaajsommeoted;  and  (&)  caudal,  or  those 
which  are  posterior  to  the  sacral  vertebrae,  or  whidi 
support  the  when  such  an  organ  is  present.  There 
may  be  only  two  categories  (doraal  and  caudal),  as  in 
Fishes. 

In  roost  Fishes  and  some  exceptional  Reptiles  the 
body  or  centrum  of  each  vertebra  is  so  impei  -fectly  ossi- 
fied as  to  remain  biconcave  or  amphioceloua, — uiat  is 
to  say,  it  presents  a  deeply  concave  cup-like  fonn  bodi 
in  front  and  behind.  The  space  thus  indosed  by  the 
a^oining  eups  of  each  pair  of  successive  vertebra  is 
^ed  up  oy  a  soft,  spheroidal  remnant  of  the  notochord, 
which  thus  serves  as  an  intermediate  connecting  sub- 
stance. The  cups  may  become  filled  up  by  oasificmtioB, 
as  in  Man  and  Beasts,  the  flattened  snrfkoes  being 
connected  hr  what  are  called  intervertebral  diaks. 
Each  such  disk  is  made  of  fibrous  lamellas  which 
surround  a  soft  elastic  central  portion  which  is  a 
last  remnant  of  the  notochord.  Often  the  vertebra 
may  have  the  centrum  very  convex  at  one  end  and 
veiy  oonoave  at  the  other,  and  so  give  rise  to  a  ball- 
and-socket  jointat  each  junction  between  the  auooessiTC 
centra.  Such  vertebrae  maybe  proccelous  (i.f.,  have 
the  cup  in  fVont  and  the  ball  behind),  as  in  existing 
.Orooodtles,  or  opisthocoelous  (t.e.,  with  the  cud  behind 
and  the  ball  in  front),  as  in  the  Bonv  Pike  Flsn  {Lgii- 
dagteux),  the  Land  Salamander,  ana  the  oervical  ver- 
tebrsB  of  Ruminants;  sometimes  a  vertebra  may  be 
biconvex  (t.«.,  have  a  ball  at  each  end  of  ita  centrum), 
as  in  the  first  caudal  vertelHra  of  the  Crocodile ;  or, 
very  rarely,  there  may  be  two  prominenoea,  or  the  eupa- 
may  exist  side  by  side  on  one  surface  of  a  centrum,  as- 
in  some  cervical  vertebrae  of  Chelonians.  Instead  of 
intervertebral  disks,  with  spheroidal  remnants  of  the 
notochord,  adjacent  vertebne  are  ofren  (as  in  Snakes) 
united  by  what  are  called  synovial  sacs,  or  membranooa 
closed  bags  cont^ning  an  albuminous  fluid  called 
"synovia    and  commonly  knoWn  as  "joint-oil." 

The  various  parts  of  a  vertebra  may  be  all  united  to 
form  one  single  bone,  as  is  generally  the  case  in  tbe 
higher  animals,  but  such  is  oy  no  means  universally 
the  case.  In  the  Ichthyosaurus  we  find  the  neural 
arch  permanently  distinct  from  the  oentmm ;  and  in 
the  Cani  the  transverse  processes  are  separate.  The 
neural  aroh  itself  rai^  be  made  up  of  two  separate 
pieces  on  each  side,  aa  in  aome  Elasmobranob  Fiahsai 
e.g.,  Aavc  and  l^miax. 

SometiiAea  the  neural  arch,  instead  of  reposing  upw 
ita  own  centrum  onl^,  appears,  ss  it  were,  shitW  so 
as  to  be  connected  with  two  adjacent  centra,  as  is  the 
case,  e.ff.t  with  the  doraal  vertebrae  of  Tortoiaea. 
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Qenenlly  the  nerves  which  pass  outwards  from  the 
spinal  marrow  which  lies  in  the  neural  canal  pass  out 
in  the  intervals  between  adjacent  neural  arches.  In- 
stead of  this,  however,  they  sometimes  perforate  the 
uranlaroh. 

Nttinl  BiniMB,  though  generally  single,  may  be 
doable  ot  altogether  abacDt,  and  somedmes,  as  in  Tor- 
toises, they  may  intimately  ooalesoe  with  superimposed 
dermal  plates. 

(knioU  VtrUbrm.—AB  has  been  already  indicated,  no  ver- 
tohns  flBD  be  dirtingDished  as  earvkal  in  the  clau  of  Fiabes. 
KvTertlwIesB  the  flnt  three  or  fbar  vertebne  next  tbe  head 
mtijr,  in  aome  of  these  sniniala,  preMnt  a  marked  dtffeireDoe 
from  the  aaooeeding  vertebrte,  Deing  much  elongated  and 
inited  to  each  other  by  sntiure,  as  in  JbMar<a  and  ito^rtu, 
■ad  they  auqr,  ■■  io  the  latter  Fish,  deveh^  a  oontinnoos 
inferior  vasealar  canal.  The  aeeond  and  third  Tertebre 
may  fimn  a  hollow  bladdcv>Hkj  ease  <tf  brnw,  as  in  OMtU, 
or  SBBd  oatwaids  or  downwards  special  pirocMsai,  as  In  the 
Carp. 

In  Amphibians  only  a  di^e  vertebra  can  be  called  eer- 
Ttcal,  bat  in  Sanropridana  the  nomber  may  be  very  large. 
Thai  in  the  Swan  it  amoanta  to  twenty-five,  while  Id  some 
of  the  neakmarians  it  exceeded  fottj,  Birds,  being  ani- 
melt  which  have  to  perform  with  tlie  beak  ftinetiona  whidi 
to  BMst  animals  axe  performed  limbs,  require  to  have  a 
very  moviU>le  neck ;  and  conseqnentiy  a  oonnderable  nam- 
ber  of  Joints  (and  ther^ore  of  vertebne)  are  reqnfred  in  the 
Mck,  which  is  the  only  part  of  tbe  spinal  colnmn  that  is 
•very  flexible.  In  Serpents,  wbleh  have  the  whole  spinal 
edBaB  varr  flexible^  no  really  satisllutoiy  line  can  be 
dmwn  brtween  eervieal  ud  dorsal  vertel»».  In  Linrds 
there  are  osoally  from  seven  to  nine,  but  in  the  whole  olass 
of  Mammals  (whether  the  neck  be  very  long,  as  in  the 
Oiraflb,  or,  like  that  of  the  Porpoise,  extr«nely  short)  there 
an  osastaDtly  bat  seven  corneal  vertebra,  except  in  tbe 
Sothi^  which  mar  have  from,  nine  to  six,  the  Manatee, 
which  has  bnt  and  the  Hanis,  which  may  have 
eight.  AU  the  cervical  vertebrse  may  become  ancbylosed 
together  into  a  single  mass,  as  osoally  in  the  true  Whales. 
Ordinarily  in  Mammals  tbe  transverse  proaass  Is  said  to  be 
perforated,  i&.  there  are  two  such  on  eSwh  side,  which  are 
short  and  oooneeted  at  their  distal  ends  by  a  bony  bridge 
which  represents  what,  in  tbe  thorax,  ia  known  as  a  rib, 
as  is  shown  by  ttieir  ctmditlon  in  otaer  cIbbbbs  of  Verte- 
bntes.  Indeed  in  the  lowest  Mammals  {BMdmm  and  Omi- 
IkorkgHdnu)  these  osseons  Inldges  have  tiie  fbrm  of  distinct, 
mote  or  less  T-ehaped  bones,  as  also  in  the  Crocodile,  where 
they  are  mnch  pituonged.  In  maoT-  Lltuds  wid  Birds  the 
posterior  cervical  vertebre  bear  long  ribs  and  are  only 
aonnted  aa  cervical  beeaose  snob  ribs  do  not  reach  the 
breast  bone,  while  more  poeterlorly  placed  ribs  do  attain 
it.  The  two  enperimposed  tianaveise  processes,  with  the 
rib  Joining  them  attached  to  snooeeding  vertehre,  form  on 
each  side  of  the  neck  a  sort  of  bony  canal,  In  which  mns 
the  vertebral  artery.  Sometimes,  however,  as  in  the  Camels 
•ad  IJamas,  this  oanal  is  replaced  by  one  excavated  In  the 
nenial  arches.  In  some  oetaoeans  the  external  bar  (or 
rodimentsry  rib)  is  wanting,  so  that  there  come  to  be  two 
elongated  transverse  processes  on  each  side. 

Saeoessive  cervical  vertebne  may  differ  strikingly  one 
from  another.  Thus  in  the  common  European  Terrapin 
we  find  the  fbarth  cervical  vertebia  with  its  centrum  con- 
vex in  fhmt  and  concave  behind.  The  centram  of  the 
fifth  is  biconvex.  Tliat  of  the  sixth  is  concave  in  fh>nt 
with  a  doable  convexity  behind.  The  seventh  is  donbly 
convex  both  in  f^t  and  behind.  The  eighth  is  doably 
eoncave  at  eaoh  end.  Tbe  ninth  is  doably  convex  in  front 
and  singly  so  behind. 

The  flist  cervical  vertebra  is  known  as  the  atlas,  and 
joins  the  sknll,  which  in  Han  it  snpporta.  It  may  be  fused 
in  one  solid  mass  with  the  sknll,  as  in  the  Sturgeon,  or 
with  u  oert^  nnmber  of  vertebne,  as  in  tiie  Says.  It  may 
be  anited  sntare,  aa  in  Bagnu.  The  vertebral  pwt  of 
the  atlas  may  be  anossified,  aa  in  the  Wombat,  or  remain  a 
distinct  bone,  as  in  the  Thytacine.  The  nenral  spine  may 
be  detached  from  the  nearal  arch,  as  In  the  Crocodile  and 
Tanny.  Its  ventral  part  may  send  out  a  pointed  process 
towards  the  head,  as  in  ^sipMwNa.  It  may  develop  two 
concave  surfhces  to  arUeolate  with  tlie  sknll,  as  ist  Amphib- 
iana  and  Mammals,  or  only  a  single  enp,  ss  in  Baarapsi- 
dans  generally. 

Tbe  aseond  eervieal  vertebra  is  known  ss  the  axis,  and 
ts  diatinguishahle  ia  all  vertebrates  above  the  lehtkj/oprida. 
Its  centram  develops  anteriorly  a  special  peg-like  or  tooth- 
like prominence  known  as  the  odontoid  process,  round  which 
the  head  and  atlas  vertebra  torn  as  on  a  pivol  This  process 
nay  (aa  in  many  B^tUes  and  in  the  Omittoryaefcwi  amongst 


Mammals)  remain  a  distinct  bwie,  and  is  regarded  aa  Am 
true  centrum  of  the  atlas,  which  thaa  generally  eoaleso« 
into  the  axis  vertebra  instead  of  with  the  other  portion 
of  its  own  Tertebra.  Tbe  odontoid  process  may  be  abauit 
in  certain  Mammals,  as  amongst  Cetaceans. 

DoTto-lMmbctr  YerUibrm. — The  vertebne  which  come  be- 
tween the  cervical  vertebrae  and  those  (sacral)  which  sup- 
port the  pelvic  limbs,  or,  when  these  latter  are  absent,  the 
vertebne  between  the  cervical  and  the  caudal  vertebne, 
form  the  vertebrte  of  the  tnink.  These  are  subdivisible  tntO' 
dorsal  and  lumbar  when  some  df  them  (always  tbe  more  ' 
anterior)  hear  ribs  and  others  do  not  bnt  have  transverse 
procesBee  only. 

The  nnmber  of  trunk  (or  dorsoOumbar]  vertehra  varies 
greatiy,  being  very  few  in  Frogs  and  Tortoises  and  very 
Qumerons  in  Serpente.  In  Mammals  it  ranges  from  abont- 
seventeen,  in  some  Primates,  to  twenty-seven,  in  Hyrat. 
A  definite  number  of  trunk  vertebne  is  characteristic  of 
certain  groups  of  Mammas,  though  this  number  may  b* 
made  up  by  different  nombers  of  dorsal  and  lumbar  ver- 
tebne. 

Dortal  VertebfK. — Bib-bearing  vertebra  are  structorea- 
constantly  found  in  all  Vertebrate  animals  save  certain 
Fishes  and  Amphibians.  Dorsal  vertebne  must  be  consid- 
ered ss  inclndlng  the  whole  number  of  tnmk  vertebrae  in 
Serpents,  since  in  those  animals  tiie  whole  serlea  of  th» 
latter  support  ribs. 

An  orainary  Mammalian  dorsal  vertebra  consists  of  a 
body  and  -netwal  arch  with  articular  prooeeses  or  sygapo- 
physes  and  with  a  more  or  less  elongated  nearal  spine,  and 
a  transverse  process  which  juts  out  and  bears  an  articular 
sorboe  at  its  end.  This  process  answers  to  the  more  doraa? 
of  each  pair  of  tranaverse  prooeaies  on  eaoh  side  ihT  «  eer- 
vieal vert^nm.  Another  artiealar  surAtot  plaoed  at  abont 
the  Junction  of  tiie  nearal  arch  and  oentrom  answeia  ta 
the  more  ventral  of  each  pair  of  transverse  proeesses  on 
each  side  of  a  eervieal  vertebra. 

The  rib  iriileh  on  eaeh  side  of  the  vertebra  artloolates 
with  these  two  snrftoes  has  generally  itaelf  saoh  a  snrbce 
at  Its  proximal  end  (or  head)  and  another  on  a  more  or 
leas  marked  prominence  called  the  tnberole  of  the  rib. 
Theae  are  respectively  designated  the  M^tnlnm  and  tn- 
boedlnm, and tiieieforo tttewoeessss  or  artioolar snrfboea 
of  tiie  vwtebra  to  whiidi  the  oairftalam  and  tobereolnm 
are  reepectlvely  attached  are  called  the  capitnlar  and  to- 
bercnlar  proceases  or  surfaces,  as  the  case  may  be. 

Sometimes  eaeh  vertebra  carries  but  one  such  articular 
snr&ee  (that  for  the  capitulnm  of  tiie  ribs),  as  in  the  Did- 
phin.  The  two  artiealar  sorfiwes  may  coexist  at  different- 
levels  on  one  single  process,  as  in  the  dorsal  vertebne  of 
tlie  Crocodile,  or  they  may  be  in  dose  apposition,  and,  aa 
it  were,  fused  together,  as  in  Serpents,  They  may,  how- 
ever, be  sapported  by  two  quite  distinct  processes— one 
dorsal,  the  ouier  ventral — as  in  icUAycaaNnu  and  Jf<«ae- 

Man  has  twelve  dorssl  vertebne.  This  Is  a  little  below 
the  average  of  his  class,  where  there  may  be  twenty-four, 
as  in  the  Two-toed  Sloth.  There  are  more  than  twelve  in 
most  Be^tilee,  while  in  Birds  there  are  mostly  bat  seven 
to  nine,  or,  very  rarely,  eleven,  while  there  may,  as  in 
Oioonia  aSba,  be  bnt  three  reckoned  as  dorsal  on  account 
of  the  great  extent  of  ossification  in  tbe  sacmm,  or  part 
oonnected  with  tbe  legs. 

Tbe  most  remarkable  modification  of  dorsal  vertebra  is 
that  in  Tortoises  and  Turties,  where  the  nenral  spines  ex- 
pand at  their  summits  into  wide  plates  which  articulate  by 
suture  with  each  other  and  with  similarly  expanded  ribs, 
to  form  the  carapace. 

In  Serpente  and  Ignanas  we  have  a  special  mode  of  ver- 
tebral interarticulation,  over  and  above  ttiat  formed  by  the 
zygapophyses.  The  nenral  arch  develops  a  median  anterior 
prominence  with  two  articniar  surfiKes  oalled  the  irgos- 
phene,  and  this  fits  into  a  oorrespondlng  median  posterior 
rec<«  called  the  lygantmm. 

The  maximum  of  complication  as  regards  the  inter- 
articnlation  of  dorsal  vertebra  Is  found  in  the  last  dorsal 
of  the  Great  Anteater.  There  each  posterior  zygapophyais 
develops  two  additional  articniar  surfaces,  one  on  each  side 
of  a  noteh  which  receives  a  process  from  the  anterior  side 
of  the  neural  arch  of  the  aooeeedlng  vertebra^  which  pro- 
cess is  famished  witii  two  corresponding  snrmoes.  Here 
or  less  distinct  traces  of  certain  additionu  processes,  called 
metapophyses  and  anapophysee,  are  sometimes  present,  bnt 
these  It  win  be  bettor  to  notice  when  deacrihing  the  lumbar 
vertebra,  wherein  they  are  more  developed. 

We  And  in  some  Serpents  peculiar  processes  which  pro- 
ject downwards  and  forwards  from  (he  Imse  of  the  inner 
side  of  the  transverse  processes.  We  may  also  find  present 
a  long  median  Inforior  process  extending  vertically  from  tbe 
ventMl  snrfitce  of  the  oentrom  and  as  long  ai^  or  longer 
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ihan,  the  neaml  spiae  of  the  same  vertebra.  Such  pro- 
ocMoo'are  present  in  nuui7  Serpents — eBpecjftlly  the  poi- 
aonoiu  mtes — imd  in  sach  Birds  as  the  Penguin  and  Cormo- 
rant. 

Lumiar  Cntaftne,— Theae  are  vertebrs  Interpoied  between 
the  doisal  rertebm  and  the  sacrum ;  they  are  generally  the 
largest  Tertebne  of  each  vertebral  colnmn,  bat  sometimes 
(as  in  Bats  and  Fteiodactyles)  the  cervical  vertebne  are  yet 
laimr*  Lumbar  vertebns  uegeneraUytobedistingnished 
In  Mammala,  In  Crocodiles,  and  in  certain  Umds,  bnt  not 
in  any  lehthyopsidan. 

In  Birds  lambor  vertebne  are  present,  but  are  disgnised 
and  hidden  by  the  extent  to  which  the  sacral  oesification 
extends  forwards. 

There  are  five  Inmbar  vertebne  in  Man,  bat  the  nnmber 
in  him  is  below  the  average  of  his  class,  thongh  some  Apes 
have  bnt  foar.  The  Slow  Lemnr  may  have  nine,  the  Two- 
toed  Sloth  has  bat  three,  and  the  Hoootremes  bat  two. 
These  vertebro  ue  very  nameroas  in  the  Ottaeoa,  bat  the 
hinder  limit  of  the  lumbar  region  is  more  or  less  difflcnit 
to  determine  in  these  animals.  The  transverse  processes 
are  generally  much  longer  than  those  of  tfae  dorsal  verte- 
bm,  and  do  not  bear  either  capitular  or  tubercular  articular 
Bur&cee. 

The  proceasee  already  spoken  of  as  metapophyses  and 
anapophysee  are  generally  much  more  developed  in  the 
Inmbar  than  in  the  dorsal  vertebm.  The  former  pnyect 
forwards  from  the  vicinity  of  the  anterior  aygapophyses, 
and  the  latterprq}eet  backwards  atalowerleveL  .  Bothpro- 
eeves  are  to  be  detected  io  the  last  dorsal  and  first  Inmbar 
vertebro  of  Uan,  bnt  are  at  their  maximum  in  the  Arma- 
dillos. In  addition,  also,  to  the  complexity  of  articulation 
before  described  as  existing  on  the  last  dorsal  vertebra  of 
the  Great  Anteater,  we  find  in  that  animal's  Inmbar  region 
an  additional  articular  surface  on  each  side  of  each  ttans- 
verse  process. 

'Hie  hunbar  vertebra  may  be  anehylosed  together  and  to 
other  parts  of  the  skeleton,  as  is  the  case  in  Birds. 

Sacrai  VarUbrm. — These  are  distingnished  from  others, 
not  only  by  ^eir  ccmnection  with  the  skeleton  of  the  pel- 
vic limbs,  but  ^so  their  coalesoeDce  and  a  oertaln  degra- 
dation in  thdr  straetore  as  OMupared  with  the  ttvnk  and 
cervical  vertebm.  In  Man  five  vertebm  thus  coalesce  to 
form  the  more  or  less  triangular  single  bone  known  as  the 
saorom,  bat  which  always  shows  plain  traces  of  it«  com- 
posite natare.  Such  ooaiMoenoe  and  degradation  generally 
exist  in  YertebratM  above  ^  /eh%op«tda,  whioh  possess 
tally  developed  limbs.  The  coalescence  vertef)m  is  gen- 
erally leas  extensive  than  in  Man,  though  sometimes — as  in 
Biida,  tome  Edeatatea,  and  some  .BwtUea— it  is  much 
greater.  Ilia  saotun  may  be-  oompoaea  of  aa  many  as  ten 
vertebm  <aa  in  some  Armadllloa)  or  of  twenty  (as  in  the 
Ostrich),  and  the  lumbar  or  caudal  vertebm  or  both  con- 
tribute to  ita  formation. 

In  moat  if  not  all  Mammals  the  saeral  vertebra— or  the 
more  antetiw  of  fliem— have  iriiat  are  at  Ant  distinetfy 
ossified  elements  In  their  toansvene  prooevea,  which  de- 
ments (like  parts  before  noticed  In  the  cervical  vertebm) 
are  costal  la  their  nature,  «.«.,  represent  rudimentary  ribs, 
and  in  Crocodiles  and  Tailed  Amidiibiaus  tiie  sacral  verte- 
bm have  a  distinct  rndimentary  rib  attached  to  each  trans* 
verse  ^ooess.  In  Birds,  however,  the  vertebm  of  the 
sacrum,  which  have  expanded  transvene  processes,  do  not 
develop  these  from  distinct  ossifications. 

As  regards  the  extwt  of  connection  between  the  sacmm 
and  the  hip  bones,  union  is  more  extensive  in  Man  than  in 
most  Beasts,  or  in  animals  below  Birds.  Often  in  MwmTnalft 
and  almost  always  in  Tailed  Batrachiana  it  may  be  con&ud 
to  a  single  vertebra;  bnt  ten  vertebm  may  be  biTOlved  in 
this  onion  in  Mammals  and  twenty  in  Birds. 

That  the  development  of  the  sacmm  is  not  always  in 
proportion  to  that  of  the  pelvic  limbs  ia  proved  by  the  little 
Ltsiird  8epi,  in  which,  in  spite  of  the  radimentery  condi- 
tion of  the  limbs,  there  are  trae  sacral  vertebm. 

No  Fishes  have  a  true  sacrum,  though,  very  rarely,  as  in 
the  Turbot,  we  meet  with  a  kind  of  fitlee  sacrum,  formed 
by  the  anchylosis  of  the  bodies  and  ventral  spines  of  the 
first  two  caudal  vertebm. 

Caudal  Fertebrm. — The  vertebm  of  the  tail  may  be  aa 
many  as  S70,  as  in  some  Sharks.  Amongst  Mammala  4B 
iitierogaie  longiemidatn)  is  the  highest  nnmber,  Man  has 
usually  rndimentary  caudal  vertebm,  completely  or  par- 
tially united  so  as  to  form  a  small  conical  bone  called  the 
coccyx.  Its  proximal  end  articulates  with  the  sacrum  by 
ita  centrum  and  two  small  sygapophyses.  It  has  besides 
two  rudimentary  transverse  processes  and  two  processes 
representing  piers  of  the  absent  neural  arch.  The  other 
vertebm  are  destitute  of  processes  and  consist  but  of  smaller 
and  smaller  vertebral  centra.  Thus  the  last  vertebra  is  the 
very  opposite  of  the  first  (or  atlas),  being  all  centrum,  while 


the  atlas  has  no  centrum  at  all.  The  coccyx  osually  be- 
comes aachylosed  to  the  saeram  about  or  after  the  middlt 
of  life.  The  caudal  regioa  is  still  more  reduced  in  bodib 
Bats,  where  there  may  be  but  two  such  vertebm. 

In  animate  provided  with  nomeroos  coccygeal  vertebm, 
such  vertebm  may  be  provided  with  processes  and  articii- 
lations  as  complex  as  those  of  other  spinal  r^ons.  Trans- 
verse processes  nuy  be  lanelr  developed  at  the  tail  root, 
hat  almost  always  tbenoe  backwards  diminish  in  extent; 
sometimefl,  however,  as  In  tiie  Armadillo  (OUowydepkonu', 
they  may  increase  in  size  backwards  from  the  tail  root. 
Barely  (as,  e.g.,  in  Menobrmehiu),  caudal  vertebm  may  be 
ftamished  with  two  ribs  supported  by  both  tubereobtf  and 
caiHtalar  loxtoesses.  Inferior  ardies  may  exist  in  the  fDsia 
of  detached  "ehevron  bows"  placed  beneath  the  intervah 
of  suooeasive  caudal  vertebm,  especially^  towards  the  tidl 
root.  They  ma^  be  represented  by  processes  or  by  a»tia- 
nously  ossified  inferior  arrhee,  which  may,  as  in  the  Flat 
Fishes,  be  very  prolonged,  extending  downwards  from  eaek 
centrum  as  much  as  the  neural  arch  and  spine  extend 
upwards  from  it. 

Birds  have  generally  six  or  eight, bat  may  have  ten,caa- 
dal  vertebm,  at  the  end  of  which  is  a  ao-oalled  "nlMgh- 
share-bone,"  eonaisting  of  two  or  more  vertebra  uumyloMd 
together. 

The  caudal  region  of  the  Frog  is  formed  in  a  very  pees- 
liar  way.  It  never  consists  of  distinct  vertebm  at  any  tins 
of  life,  bnt  is  formed  by  the  .ossification  of  the  membnuM 
which  ■orronnda  the  notochord,  to  which  two  small  aeor^ 
arcbeBbeocnneattached.  This  stmotare  is  called  the  urostjie. 

Id  Fishes  (as  in  the  Perch  and  Stiekleback)  there  maybe 
a  aros^le  continuous  with  the  centrum  of  the  last  rsrte- 
bra.  Such  a  urostyle,  unlike  that  of  the  Frog,  is  very 
sharply  bent  upwards.  It  is  very  small  and  inconvicuoos. 
In  other  Fishes  the  hinder  put  of  the  notochord  nay  (as 
in  the  Salmon)  remain  unoasifled  and  only  protected  by 
lateral  bony  plates,  but  it  is  still  sharply  bent  upwards.  In 
a  few  Fishea  (as,  e^.,  Aljrptmu)  the  hinder  end  of  the 
spinal  column  is  not  bent  upwards.  In  other  Fishes  aoaia 
(as  in  the  Stnrgeou  and  many  Sharks)  the  hinder  end  (rf 
the  vertebral  column  giadnally  tapen  and  gradually  (not 
suddenly  as  in  the  Penh  and  Salmon)  inclines  upwam.  In 
the  forms  in  wlilch  the  hinder  end  of  the  vertebral  column 
bends  upwards-^hether  gradually  or  saddenly — theanhcs 
and  mooesses  beneath  its  hinder  end  exceed  in  tixe  tboat 
on  the  donal  ride  of  It,  as  also  do  the  fla-iwi  ftttacJwd  ts 
them.  TboM  it  happens  that  the  part  the  caodat  fla 
which  is  on  the  ventral  side  of  the  gradually  or  snddenly 
bent-up  part  of  the  spinal  column  more  or  leas  greatly  ex- 
ceeds in  siae  the  purt  on  the  doiaal  aide.  In  those  Sea 
Fishea  (4.0.,  the  StiuaeoD  and  maiiy  SbaAa)  ia  whidi  the 
apward  flexion  Is  gnnual  uid  manifest,  tiie  veotnl  part  of 
the  caudal  fin  is  evidently  the  larger,  and  such  a  tail  is 
called  JMsrocffrosl.  In  Fishes  In  which  tiie  hinder  end  of 
the  spinal  colnmn  ia  soddenly  bent  np  and  of  minato  siss, 
so  that  Kb  zeal  eondition  is  diagnised,  the  caudal  flu  ap- 
pears vrmmetrieal  and  as  if  the  parts  dorsal  and  ventral  ta 
the  end  of  the  spinal  column  were  equaL  Such  a  cmiition 
has  been  named  kwrneercat.  Those  Fishes  in  whioh  the 
spinal  column  ends  without  taming  npwards^and  In  which 
tne  parts  of  the  caudal  fin  doieal  and  ventral  to  U  are  really 
and  not  only  apparentiy  symmetrical,  are  said  to  be  difkf 
eemU, 

Sternvm. — ^The breaatbone  orsternum  extends mon 
or  less  along  the  middle  line  of  tfae  ventral  region 
the  anterior  partof  tfae  trunk  in  all  Vert^ratea  witom 
Fiafaefl,  except  Serpents  and  a  ftw  other  Rept^ea. 

Almost  al  vajn  it  ia  eonneeted  with  the  more  anterior 
ribs.  Its  antoior  end  is  distinguished  as  the  mann- 
brium  or  presternum^  and  its  hinder  is  jaalled  the 
xiphoid  process  or  xiphistemum — the  middle  pait 
beiDK  the  "body"  or  mesostonum.  Astonnm  mi^ 
exist  without  ribs,  or  without  forming  any  oartHagi- 
noiis  or  osseous  connection  with  ribs,  as  in  the  Am- 
phibia. The  plastron  of  Gbelontans  might  well  be 
supposed  to  be  a  great  sternum,  more  cspedtJly  aa  the 
plate-like  ribs  are  connected  with  it.  It  appeaza,  how- 
ever, that  this  great  complex  plate  does  not  resUf 
include  a  sternum. 

The  before-mentioned  three-fold  division  of  the 
sternum  is  normal  in  Mammals,  and  also  exista,  thongh 
more  obscurely,  in  Birds  and  Reptiles.  Even  in  Mam- 
mals it  is  not  universal ;  tfae  manid>rium  only  may  be 
present,  as  in  the  Greenlud  Whale,  or  the  raana- 
brium  and  xiphistemum  without  any  mesostemum,  ss 
in  the  Dugong. 
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lo  Tailed  Amphibians  and  the  Slow -Worm  (Anffuis) 
we  htn  a  single  sternum,  which  may  be  mesostemutfi 
only,  while  in  many  Frogs  and  Toads  we  have  only  the 
met  and  the  ziphisteniam.  The  maoubrinm  may 
devcJop  a  median  keel,  as  in  Bate,  the  Mole,  and 
ArmaaiUoB ;  or  the  meaofltemum,  as  in  the  Tamandoa ; 
or  the  roesofltemum  and  ziphistemnm,  as  in  most 
Birds. 

The  xiphiatonam  may  assume  various  forms,  but 
tUains  its  maximum  development  in  Birds,  where  it 
toms  the  part  of  the  sternum  posterior  to  the  attach- 
ment of  the  ribs,  and  may  oonust  of  a  median  and 
tool  lateral  processes,  as  in  Uw  FowL  It  bears  the 
pctter  part  of  the  keel. 

Id  the  Monotremea  there  is  a  median  ossicle  in  front 
of  the  manubrium,  which  is  often  called  the  epister- 
DiUD.  It  is  really  a  part  of  the  appendicular  skeleton. 
J^U. — ^Mammals  possess  a  groater  or  less  number 
ribs,  which  are  mostly  long,  slmder,  corred  bones, 
extenung  downwards  irom  the  transverse  prooesses  or 
bodies  or  the  vertebrae,  the  more  antenor  of  them 
fonning  a  junction  with  the  sternum.  The  part  of  the 
■kdeton  formed  by  the  rib-hearing  vertebree,  the  ribs 
and  the  sternum,  is  called  the  thorax.  In  Man  {see 
Anatomy)  there  are  twelve  ribs  (on  each  side  of  the 
body),  whereof  the  first  seven  join  the  stemom  by  the 
iotervenUon  of  cartilaees,  and  are  called  "true  nbs." 
Ae  other  five,which  do  not  join  the  sternum  are  called 
'*  fidse  ribs. ' '  Each  rib  (except  the  last  two  on  each  aide) 
has  a  double  attachment  to  the  spinal  column.  At  its 
proximal  end  it  has  a  rounded ' '  bead  '*  or '  'capitulum, " 
whieh  articulates  with  the  capitular  surface  of  a  dor- 
sal TQitelne.  At  a  litUe  distMice  from  the  capitulum 
is  another  rounded  arttenlar  pronunenoe  called  the 
**taberde"  or  "  tnberculnm,"  which  jcnns  a  vertebral 
tubercular  sorface.  The  part  of  the  rib  between  the 
bead  sod  the  tubercle  is  called  the  "  neck."  At  its  dis- 
tal end  each  rib  has  attached  to  it  an  elongated  carti- 
lage called  "costal."  Those  ooetal  cartilaees  which 
do  not  join  the  sternum  either  end  iVeely  or  blend  with 
the  ooMal  cartilage  next  in  advance. 

Frogs  and  Toads  have  no  ribs,  nor  can  they  be  said 
to  exist  in  some  Fishes  (e.g'.,  the  Chimsei*,  the  Sea- 
boree,  the  Lamprey  and  its  allies) ;  but  in  the  immense 
majority  of  Vertetvates  there  are  cartilaginous  or 
oflseous  ribs,  attached  their  proximal  ends  to  the 
vertebral  column,  and  tending  to  surround  the  trunk. 
All  rib-bearing  animals  have  both  "ti^ie"  and 
fidne "  ribs,  save  Serpento,  Fishes,  and  Ghdonians, 
which  can  have  no  true  ribs  unoe  they  have  no  ster- 
nnm,  and  Tuled  Amphibians,  in  which,  though  there 
is  »  sternum,  no  ribs  join  it.  There  may,  however, 
be  hot  a  sincK  i>air  of  true  ribe — as  in  the  Whalebone 
Whales.  Tne  ribs  are  exceptionally  hToad  in  the  Two- 
toed  Anteater,  where  they  overiap  one  another.  The 
Dumber  of  ribs  has  already  been  indicated  under  the 
head  of  "dorsal  vertebrae,"  though  in  Birds  we  may 
lave  short  ribs  attached  to  the  cervical  rertebrte,  and 
others  coming  from  vertebrse  which  are  generally 
oounted  aa  "sacral."  There  may  be  as  few  as  five  or 
fix  pairs,  as  in  Am^tuma;  or  the  numbers  may 
reach  320,  as  in  some  Pythons.  I^  many  Reptiles,  as 
in  (he  Crocodiles,  there  may  be  cervical  ribs  ;  and  there 
mar  even  be  caodal  ribs,  as  in  Mmobratukia. 

The  ftnetion  of  aiding  respiradon  is  one  whidi  the 
ribs  poasess  in  the  higher  VertArata,  but  quite  other 
parpoaes  may  be  subserved  by  them  in  addition  to,  or 
iDSLend  of,  respiratory  action— namely,  locomotion, 
cluuige  of  form,  or  bodily  protection  aa  armor.  Thus 


carapace 

Tortoises  already;  noUoed.  lUbs  ma^  be  the  main 
agents  in  locomotion,  as  in  Snakes,  which  glide  along 
^  the  snooesfflve  application  to  the  ground  of  the 
edges  of  their  venbwl  scales,  which  is  Drought  about 
by  the  motions  of  the  ribs,  the  ends  of  which  are  con- 
ne^ed  with  the  inner  surface  of  such  scales.   In  tlie 


little  flying  Lizard  Draco  certain  much  elongated  ribs 
serve  to  support  a  parachute-like  flvine  membrane, 
and  in  the  Cobra  it  is  certain  ribs  which  sustain  its 
"hood"  when  distended. 

The  presence  of  a  distinct  "head"and  "tubercle" 
is  a  general  but  not  constant  character,  and  the  head 
of  the  ribs  may  be  connected  with  two  vertebrse  or 
only  with  one  vertebra.  The  ribs  may  bifurcate 
proximally  into  two  equal  diverging  branches,  one  rep-  ' 
resenting  the  "  head  '  and  the  other  the  "tubercle." 
A  small  baekwardlv-projecting  structure  termed  an 
"  uncinate  t>rooess  may  be  given  off  from  the  ribs 
and  may  ossify  as  a  distinct  bone,  as  in  most  birds  and 
in  the  Crooodlle. 

Sometimes  (as  in  Monotremes  and  many  Lizards]  a 
third  segment  may  be  intercalated  between  a  rib  and 
its  sternal  cartilage,  and  sternal  cartilages  may  foe  rep- 
resented by  bones,  as  in  Birds  and  .^Utnadiflos.  In 
some  Liunls  the  sternal  cartila^  of  oppoMte  ribs  are 
oonUnaous  in  the  mid  ventral  line.  There  may  be  no 
representative  of  a  sternal  rib,  as  in  Fishes  and  Batra- 
chians. 

Rarely,  as  in  the  Crocodile,  there  may  be  ventral  rib- 
like stmctores  in  the  wall  of  the  abdomen,  which  meet 
and  are  attached  ventrally,  but  are  "  free  "  at  their 
dorsal  ends.  These  cannot,  however,  be  counted  as 
true  ribs.  Fishes  have  oflen  two  series  of  ribs  on  each 
side  of  the  body,  and  in  Ihlj/pterun  some  vertebrae  may 
have  four  ribs  on  either  side.  In  Fishes  the  ribs  may 
also  be  in  part  attached  to  the  neural  spines  above  or 
to  the  haemal  spines  below  the  vertebrae. 

Cranial  Skeleton. 

By  the  cranial  skeleton  we  mean  the  skull,  or  that 
part  of  the  axi^  skeleton  which  serves  to  shelter  the 
brain  (or  anterior  expanded  end  of  the  central  part  of 
the  nervous  system),  together  with  solid  structures 
oontinuons  or  more  or  less  directly  connected  there- 
with. Such  a  stmcture  exists  in  every  Vertebrate 
animal,  except  the  AmpJuoxus^  which  has  no  brun. 
Nothing  of  toe  kind  is  known  to  exist  in  any  Ascidian 
or  in  any  Invertebrate  animal,— unless  that  cartilage 
of  Cuttlefishes  which  serves  as  an  investment  of  the 
nerve  centres  and  a  support  for  the  optic  and  auditory 
organs  may  be  deemed  a  true  cranial  skeleton,  since  its 
portions  just  enumerated  make  it,  as  we  shall  shortly 
se^very  analogous  to  a  true  skull. 

The  cranial  skeleton  is,  of  courae,  at  first  composed 
entirely  of  sofl  mesoblastic  tissue,  parts  of  which 
always  become  cartilaginous  and  generally  also  osseous, 
while  more  or  less  of  ita  stmcture  may  remun  in  the 
condition  of  mere  membrane.  The  bones  which  gen- 
erally, as  just  said,  enter  into  its  framework  may  arise 
direcuy  in  the  membrane  or  may  be  preceded  by  car- 
tilage which  ossifies,  a  circumstance  which  divides  the 
cranial  bones  into  two  categories—"  membrane  bones  " 
and  "  cartilage  bones." 

The  cranial  skeleton  of  Vertebrates  is  made  up  of 
three  sets  of  parts:  (I)  parts  devoted  to  encloBing* 
and  protecting  the  brain ;  this  is  the  cranium  proper ; 
(2)  parts  sheltering  the  organs  of  sense  situated  in  the 
h^ — namely,  the  optic,  auditory,  and  olfactory  ca|>- 
sules  ;  these  skeletal  parts  consist  of  the  bones,  carti- 
lages, and  membranes  of  the  orbit,  the  internal  ear,  and 
the  nose  respectively,  or  the  perioptic,  periotic,  and 
periihinal  bones  and  cartilages ;  (3)  ^arts  oontinuons 
or  more  or  less  direct]^  connected  with  the  cranium, 
and  applied  to  aid  nutndon  in  the  form  of  d^lutition 
or  respiration ;  such  skeletal  parts  are  the  jaws  and 
arches  (or  parts  of  such)  behind  the  jaws  known  as  the 
hyoidean  and  branchial  arclies. 

1.  ITie  CartUaginoiu  CroMial  Skeleton. — This  is 
formed  "  by  a  difierentiation  within  the  membranous 
cranium,"*  and  consists  of  two  plates  (parachordals) 
placed  one  on  each  side  of  the  anterior  part  of  the 
notochord,  and  forming  with  the  latter  the  floor  of  the 

t  Ballbur,  11.  p.  466. 
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hinder  part  of  the  cranium,  which  part  is  known  aa 
the  basilar  plate.  The  cartilaginous  auditorv  capsules 
are  closely  united  to  the  outer  sides  of  the  banlar 

Elate.  From  the  anteiior  margin  of  that  plate  two 
ftrs,  called  the  "trabecuUe,"  diverge  forwards  from 
the  anterior  end  of  the  notochord,  and  then  approxi- 
mate, so  as  to  enclose  what  is  known  as  the  pituitary 
space,  and  also  the  floor  of  the  anterior  part  of  the 
cranium.  Thence  they  advance  (generally  united}  into 
the  nasal  or  ethmoidal  region  of  the  skull,  forming  a 
median  nasal  septum,  having  a  cartila^uous  olfactory 
capsule  on  each  side  of  it^  and  developtng  lateral  pro- 
cesses in  front  of  and  behmd  those  capsules.  Only  in 
the  C^/dostomaia  is  there  a  ungle  olfactory  capsule 
insteaa  of  a  jHur.  The  nature  of  the  panchordak 
«nd  trabeeulas  is  disputed,  but  opinion  indinev  to  re- 
gard them  as  oorresponding  to  the  neural  arches  of 
the  spinal  skeleton, — except  the  part  around  the  no- 
tochwdi  whidi  corresponds  with  centra  in  an  una^- 
mented  condition. 

Upgrowths  arise  on  the  outer  side  of  each  para- 
ohordal,  and  these  meet  above  and  thus  form  a  com- 
plete dorsal  arch  in  the  binder  or  occipital  rc^on  of 
the  skull.  The  posterior  aperture  of  this  arch  IB  called 
the  ocdpital  foramen,  and  through  it  the  spinal  oord 
enters  tne  cranium,  there  to  expand  and  become  the 
brain.  Lateral  plates  arise  on  each  side  farther  for- 
wards, in  the  anterior  or  sphenoidal  region  of  the 
cranium.  But  these  do  not  generally  ascend  enough 
to  unite  together  donally,  at  waat  th^  almost  always 
form  but  an  imperfeot  roof  to  tlie  onuiial  cavity.  This 
cranio  aperture  may  be  related  to  a  median,  dorsally 
placed  eye,  which  probaUy  once  existed  in  all  Verte- 
brates, and  still  exists  in  a  rudimentary  condition  in 
many  lizards.'  The  lateral  plates  grow  together  m'e- 
dtanly  in  front,  and  more  or  less  completely  separate 
the  cranial  cavity  from  the  ethmoidal  region  in  front 
of  it  Openings  are  left  here  and  there  in  the  carti- 
lages of  toe  cranial  walls  for  the  passage  outwards  of 
nerves  from  the  central  part  of  Uie  nervous  sj^tem  ; 
but  these  openings  or  foramina  will  be  noticed  in  de- 
scribing the  osseous  cranial  skeleton.  On  each  side  of 
the  sphenoidal  region  are  the  optic  carUlaginous  cap- 
sules, which,  however,  never  become  united  (as  do  the 
others)  with  the  omnium,  and  therefore  are  not  gener- 
ally redconed  as  parts  of  the  sknil.  A  special  median 
cai-tilaginous  vertical  upgrowth  from  the  trabeculse 
between  these  cauaules  may  (as  in  Teleostean  Fiahea, 
Lixards,  and  Birds)  form  an  interorlntal  plate  beneath 
tlie  most  anterior  part  of  the  cranial  cavity. 

The  third  category  of  cranial  skeletal  parts  is  gener- 
ally represented  by  a  series  of  descending  cartilaginous 
bars  (or  visceral  arcs)  on  each  «de  of  the  alimentary 
canal,  running  forwards  beneath  the  oranium  to  terui- 
nate  at  the  mouth. 

As  this  lateral  region  of  the  head  corresponds  with 
the  bod^  wall  behind  it,  and  shows  transitoiy  indica- 
tions of  division  (like  the  body  wall  behind  it)  into  an 
inner  part  or  8j)larfehno|Jeure  and  an  outer  part  or 
somatoplettre,  it  is  obvious  that  skeletal  structures 
formed  in  its  inner  or  outo*  part  roar  be  taken  as  be- 
lon^ng  to  different  categories.  In  tne  Cjfdontomaia. 
as  m  toe  Lamprej',  we  find  cartilaginous  bars  placed 
in  the  somatie  divisions  exclusively, — bars  which  sup- 
port and  externally  protect  the  series  of  gill-pouches 
on  each  nde;  and  parts  probably  homologous  with 
these  somatJC  bars  of  the  Lamprey  are  found  also  in 
some  Sharks. 

The  Cydostomes  also  possess  complex  labial  cartil- 
ages which  support  the  hps  of  their  suctorial  months. 
Representatives  of  these  cartilages  are  also  to  be  found 
abont  the  mouths  of  many  Fishra,  as  well  as  in  the 
tempora^  suctorial  mouth  of  the  Tadpole ;  and  they 
still  petaist  in  connection  with  the  olfiotniy  capsules, 
though  in  a  reduced  form,  in  higher  animals.'  The 
most  important  monben  of  the  third  category  of  ora- 

t  See'JVWwe  of  Xar  U.  1888,  p.  88. 
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nia]  skeletal  parts  are — (1)  the  series  of  cartilaginooi 
arches  lying  in  the  splanchnic  or  inner  region  of  tbe 
lateral  wall  of  the  head,  which  arches  snppurt  the 
gill-pouches  on  their  inner  sides  and  are  known  as  the 
branchial  arches,  and  (2)  the  arches  seemmgly  in 
series  with  them,  which  are  more  antezioriy  idsced, 
and  which  are  known  as  the  hyoidean  anmes  sad 
the  jaws. 

One  or  other,  or  both,  of  these  two  sets  of  an^es 
are  well  developed  in  all  craniate  Vertelnates,  exoej>t 
the  Gyclostomes,  in  which  there  are  no  true  brandiMl 
arches,  but  only  a  hyoidean  and  a  rudimentary  iatr 
arch.  There  may  be  as  many  as  seven  bfandiiil 
arches  ifi.g.^  in  Notidanwt)^  but  five  are  usually  pre- 
sent in  watovbreathinff  Vertebrates.  The  hyoi^n 
ardi  beocnnes  Bwaientea  into  two  noteworthy  portions, 
the  npper  of  whieh  is  known  as  the  hyomaodtbokr 
porUon. 

The  most  anterior,  or  mandibular  arch,  also  beoomea 
segmented  into  an  upper  or  metaptei^i-goid  portion,  sa 
inferior  or  Mecketian  portion,  and  a  median  or  ptery- 
goqusdrate  portion,  which  grows  forwards  in  front  of 
the  metapterygoid  portion,  and  forms  the  foundtfioa 
of  the  npner  jaw  against  which  the  lower  Jaw  (ibnnei 
from  the  Meckelian  portion)  bites. 

The  thus  formed  upper  and  lower  jaws  may  come  to 
be  suspended  from  the  cranium  in  one  of  three  wwn. 
[1)  They  may  depend  from  the  cranium  directly,  that 
IS,  without  the  intervention  of  the  hyoidean  ardi^  thu 
arrangement  is  known  as  aotoatvlie,'  and  exists  ui  all 
Vertebrates  above  Fishes,  as  well  as  in  certain  of  tbe 
latter  {Otmacra  and  the  Dipnoi).  (2)  They  mi^bs 
snspended  by  the  co-operation  of  the  h^omandinilat 
portion  of  the  hyoidean  arch  with  their  own  meta- 
pterygoid portion ;  this  arran^ment  is  known  as  am- 
phistylic,  and  is  found  in  Notidanut,  Hexanduu,  and 
Ottracum.*  (3)  They  may  be  suspended  excfatnvdv 
by  the  hyomandibular  portion  of  the  hyoidean  arch 
{to  the  exclusion  of  their  more  proximal  portion),  as 
in  most  Fishes  and  the  Skates — an  arrangement  kuovn 
as  hyostylia 

2.  The  OneouM  Cranium. — The  bony  skull  is  formed 
partly  by  oesifioations  of  the  cartilage  of  the  cartilagi- 
nous skull  and  partly  by  ossifications  of  the  meiubraoes 
investing  <a  oompleting  it  The  cartibunnoiis  eraman 
may,  as  in  Elasmolmndis,  be  covered  hy  a  thin  oahi- 
fied  la^er  without  becoming  osnfied.  It  may,  as  in  the 
Selachian  Ganoids,  remain  itself  quite  unoaufied,  and 
yet  become  enveloped  by  memmiie  bones.  In  most 
oases,  however,  the  investment  of  the  oartUaginous 
cranium  by  membrane  bones  is  aooompanied  by  a  more 
or  less  complete  ossification  of  the  cartilage  itself.  In 
the  Amphioiit  the  cartilaginous  cranium  is  to  a  not 
inconsiderable  extent  ossified,  but  the  membrane  hones 
which  invest  it  are  nevertheless  easily  separate  fhm 
it  The  most  constant  ossifications  of  the  cartilaginoos 
cranium  are  in  the  occipital  region.  In  the  LepidosiTea 
these  are  the  only  ones^  a  bone  being  thus  formed  on 
ea^  (ode  of  the  ooeipttal  foramen,  whidi  bonei  are 
known  as  the  exoooipitab. 

Many  disputes  have  taken  place  as  to  what  erainal 
bones  (both  cartilage  and  membrane  bmies)  of  one 
group  of  animals  correspond  with  tiioes  of  other 
^ups.  Such  disputes  still  exist  in  certain  eases,  and 
itwonld  be  unwise  to  poutivdy  assert  more  than  the 
existence  of  a  general  correspondence  between  the 
cranial  bones  of  widely  different  Vertebrates— each, 
for  example,  as  betwera  Teleostean  Fishes  and  Rep- 
tiles or  Mammals. 

Beneath  the  occipital  foramen  the  basioodpital 
bone  arises,  and  it  may,  as  in  Birds  and  Reptiles,  de- 
velop a  posterior  prominence  which  joiiks  with  con- 
tiguous prominenoes  of  the  exoootpitals  to  form  a 
single  "condyle"  for  articnlatton  with  the  s|Hne. 
On  the  other  hand,  then  may  be,  as  in  Mammah  and 
Amphitnans,  two  lateral  exoodpital  oondylea 

■  Theae  tenu  were  propoKd  tw  ProfcMor  Haxler. 
•  BaUtmr,  Inc.  e«..  p.  m. 
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•oompanied  by  any  median  basioooipital  prominenoe. 
Id  most  Fishes  ve  find  only  a  oonoave  arUctUar  sur&oe 
behind  the  basioooipital,  whtoh  thus  resembfes  in  form 
the  vertelva]  centra,  the  anterior  posterior  surfaoes  of 
which  are  oonoave.  A  fourth  bone,  the  supraoocipi- 
Ul,  generally  bounds  the  oocipital  foramen  above. 

In  front  of  this  oocipital  segment  the  auditory  cap- 
sale,  on  each  side,  generally  ossifies  from  three  centres 
of  ossification,  which  form  the  prootio,  opisthoUo,  and 
epiotio  bones  respecdvely.  Of  these  the  first  is  the 
most  constant,  and  is  the  only  one  which  ossifies  in 
the  Fn^.  When  all  three  an  present,  the  prootio  is 
anttfior  in  poution,  the  opisthotio  inferior  and  poe- 
(erior,  and  the  epiotio  posterior  and  superior.  Some- 
times, as  in  f^hes,  two  other  fraperoextemal  bones 
joMy  be  foimed  in  the  auditoiy  capsule,  the  more  an- 
teruHT  of  whioh  is  the  qthenotic  and  the  more  pos- 
terior the  pterotia 

The  base  of  the  cranium,  in  front  of  the  faa«ooci- 

Sital,  jrenerally  ossifies  as  the  basisphenoid,  and  a 
epreemon  on  its  upper  surface  is  known  as  the  sella 
toroica  or  pituitaiy  fossa.  In  front  of  the  basisphe- 
noid there  may  be,  as  in  Mammals,  another  azvgous 
bone,  the  preephenoid.  The  skull's  lateral  walls  (in 
front  of  the  auditory  capsule)  ossify  as  the  alisphenoid 
and  orMtosphenoid  on  each  side,  the  latter  lormii^ 
the  antero-Iateral  wall  of  the  cranium.  The  optic 
capsule  or  siderotic  ma^  be  merely  membranons,  ss  in 
Mammals,  or  may  ossify,  as  in  Birds,  but  it  never 
£>rms  any  solid  connection  with  the  cranial  walls. 

The  olfactory  region  very  often  ossifies  as  a  median 
Totieal  bone  (the  mesethmtHd)  and  two  lateral  ones 
itS»  lateral  etbmoids  or  prenontak).  These  eth- 
moidal osBifioations  may  dose  the  cranial  cavity  ante- 
rioriy,  or  may  ha  altogetlier  anterior  to  it.  The  olfac- 
tory and  presphenoidal  region  may  ossify  very  ex- 
'Oeptionally  as  one  bone.  Such  a  condition  we  find  in 
the  Frog  and  its  allies.  These  bones  vary  greatly  in 
different  daases  of  Vertebrates  as  to  the  degrees  in 
whieh  Uiey  anchylose  together  or  remain  disUnct,  and 
■also  as  to  the  onler  in  which  those  unite  whioh  ulti- 
mately ooaleeoe.  Similw  differenoes  occur  with  re- 
spect to  the  remaining  skull  bones.  SpeiUcing  gene- 
rally, we  find  the  greatest  amount  of  aistinotoess  in 
the  Osseoas  fishes,  and  the  greatest  amount  of 
eoslflsoenoe  in  the  class  of  Birds. 

The  memlmne  bones  of  the  cranium  are  most  oon- 
spicttous  and  ooDStant  on  its  roof.    Id  ^hes  we  find 
every  grade  of  transition  between  nmple  dermal  scutes 
and  true  sabdermal  bones  of  the  internal  skeleton. 
WeD-developed  dermal  cranial  scutes  are  to  be  found 
in  the  Sturgeon  and  some  Siluroids.     Where  the 
membrane  bones  still  retain  the  character  of  dermal 
pistes,  those  on  the  dorsal  surface  of  the  cranium  are 
luoally  arranged  in  a  series  of  longitudinal  rows,  con- 
tinuing ID  the  region  of  the  bead  the  rows  of  dermal 
eoutes  of  the  trunk.   The  donwl  CTanial  dermal  bones 
dUTer  in  different  Fishes  as  re^rds  arrangement  and 
-D amber  as  well  as  size.   Owing,  however,  to  their 
iinear  arrangements^  they  usually  receive  correspond- 
ing names,  wough  it  is  very  doubtful  whether  they 
«aa  be  oonadered  as  truly  homologoua'     In  most 
Bony  FishesL,  as  in  higher  animals,  we  may  generally 
disdngoiflb  in  the  cranial  roof  one  or  two  parietals, 
with  an  interparietal  or  upper  (or  upper  part  of  a) 
supraoocipital  behind  the  parietals,  and  a  frontal  or 
pair  of  froDtals  in  front  of  them.    A  bone  called  the 
sqnamosal  may  also  form  part  of  the  cranial  roof,  as 
in  MammaJs,  and  may  send  forwards  and  outwards  a 
ptoeeos  which  unites  with  another  form,  a  preorbital 
opne,  to  form  a  lygomatio  arch.   In  honU  lUMve,  be- 
hind, and  beneath  the  orbit  (in  whioh  lies  the  sderotio) 
hones  nuqr  arise  termed  malivs  and  laohzymals,  supra- 
orilntslB,  and  post-ftont^  respectively,  and  the  sygo- 
aatio  jHTooeas  of  the  squamosal  may  unite  with  a 
eoiKsponding  process  from  the  malar  or  the  poet- 
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frontal.  The  maUr  bone,  or  (as  it  is  often  called)  the 
jugal,  rather  belongs,  however,  to  the  third  oatej^ir 
of  cranial  skeletal  purts.  The  olfactory  or  ethmoidal 
region  becomes  roofed  over  iii  part  by  the  frvntals,  in 
part  by  the  lateral  bones  (belonging  to  the  third  cate- 
gory of  cranial  parts  to  be  presently  noticed)  called 
the  muilUe,  but  it  is  mainly  roofed  over  by  two  bones 
(sometimes  one  bone)  called  nasals,  which  bound  the 
posterior  surface  of  the  external  nasal  opening  on  each 
side  of  the  skull.  In  Bony  Fishes,  Amphibians,  tud 
Serpents  almost  the  whole  cranium  is  invested  below 
by  a  large  membrane  bone  called  the  pansphenoid. 

The  nervous  offlitres  wiUiin  the  cranial  cavity  send 
forth  nerves  through  eertain  definite  small  apertures 
or  foramina,  which  show  much  constancy  of  position. 
As  a  rule,  and  in  the  highest  class  of  Vertebrates,  the 
olfaotorv  nerves  pass  out  medlanly  in  front  to  the 
ethmoids,  between  the  orbitosphenoids  or  the  mem- 
branous parts  which  may  represent  them.  The  optio 
nerves  perforate  the  orbitosphenoids,  but  may  pass 
out  behind  them.  In  Lisards  (e.^.,  Hatteria^  Angvit, 
and  many  others)  an  aperture  is  left  in  the  roof  of 
the  skull  which  is  called  the  "  parietal  foramen."  It 
serves  for  the  reception  of  a  tnird  and  rudimentary 
eye,  the  existence  of  which  in  Lizards  was  before  re- 
ferred to  in  notidng  the  cartilaginous  cranium.  It  is 
a  structure  of  great  morphological  interest.  The 
nerves  of  the  mosdee  of  the  eye,  as  welt  as  the  first 
of  the  three  diviuons  of  the  filth  nerve,  pass  out  in 
the  interval  between  the  orbito-  and  ah-sphenoids. 
The  two  other  divisions  of  the  fiHh,  as  a  rule,  per- 
forate the  alispheooidj  the  third  the  more  constantly, 
the  aperture  lor  it  being  known  as  the  fonunen  ovau, 
the  less  constant  aperture  for  the  second  branch  being 
called  the  foramen  rotundum.  The  aoditory  nerve 
enters  the  auditory  capsule  (whether  ossified  or  not) 
on  its  inner  side,  and  does  not  pass  out  from  it,  but 
the  facial  nerve  both  petforates  and  traverses  it.  The 
glossopharyngeal,  pneumogastric,  and  spinal  accessory 
nerves  pass  out  between  the  auditory  ci^Mule  and  ^he 
exoooipital,  whioh  lattw  bone  is  prafbrated  and 
traversed  by  the  hypoglossal^  nerve. 

Thus  the  osseons  oraaiiun  (apart  from  the  sense- 
capsules)  consists  of  three  arched  segments ;  of  these 
the  hindmost  is  formed  by  the  bam-,  ex-,  and  supra- 
oooipitals,  the  median  the  basisphenoid,  alisphe- 
noifu,  and  parietals,  uid  the  anterior  by  the  pr^he- 
ooid,  the  orbitosphenoid,  and  the  frontals.  These 
have  been  called  "  cranial  vertebrae^"  and  certainly 
if  the  essence  of  vertebrse  oondste  in  their  being  a 
series  of  solid  rings,  fitted  together  and  indoeing  a 
tract  of  the  nervous  oentreSj  then  it  must  be  admitted 
that  (he  cranium — of  the  highest  dass  of  animals  at 
least — is  made  up  of  three  such  vertebrse.  Their 
development,  however,  is  altogether  different  from 
that  of  tme  vertebrss,  and  no  such  resemblance  to 
vertebrse  is  to  be  detected  in  the  constituent  parts  of 
the  cartikginons  cranium.  Nevertheless  it  is  unde- 
niable that  there  is  a  angular  secondary  and  induced 
resembknoe  to  vertebrse  in  theee  osdfied  skeletal  parts. 

The  osseous  condition  of  the  third  category  of 
cranial  skdetal  parts  varies  extremely  in  di£^nt 
classes  of  Vertehrates.  The  limits  of  this  article  are 
altogether  insuffident  for  more  than  a  brief  indication 
of  the  main  varieties  of  the  cranial  structures  of  any 
of  the  three  categories,  and  the  reader  must  refer  for 
details  to  the  descriptions  given  in  the  various  articles 
of  this  work  which  are  devoted  to  different  groups  of 
animals. 

The  most  anterior  lateral  descending  bar  or  visceral 
arc  is  known  as  the  mandibular  uch.  That  part  of  it 
which  extends  forwards  and  frirms  the  upper  jaw  nre- 
sents  us  with  the  following  ossifications  arranged  in 
two  rows — one  external,  the  other  intemaL  The  ex- 
ternal row,  proceeding  from  before  backwards,  conusts 
of  premaxilia,  maxilla,  juij:^  (or  malar),  and  very  often 
of  a  quadrato-jugal,  which  latter,  when  present,  is 
generally  in  the  form  of  a  har  of  bone  (with  an  interval 


Digitized  by 


Google 


124 


SKELETON. 


between  it  and  the  skull),  formitij^i  or  helping  to  form, 
an  inferior  lateral  external  arch  analugons  to  the 
superior  lateral  arch  already  noticed  as  the  "zygoma." 
There  may  be  a  pair  of  premazitlie,  or  they  may  be 
represented  by  an  asygoua  bone.  The  premaxilla, 
maxilla,  and  jugal  often  unite  irith  the  anterior  outer 
luar^tQS  of  the  nasal,  frontal,  and  lachrymal  to  form  a 
continuous  bony  ezt^mal  wul  to  the  antOTior  part  of 
the  sknll.  The  internal  row  of  bones,  proceeding 
again  from  before  backwards,  oonsista  of  the  vomer, 
palatine,  and  pten^goid,  whion,  with  their  fellows  of 
the  opposite  side  (and  sometimes  with  the  Md  of  the 
paraspnenoid),  form  the  bony  roof  to  the  mouth, 
which  roof  may  (as  in  Mammals  and  Crocodiles)  be  a 
oontiDuons  bonv  partition,  or  may  be  but  a  sort  of  open 
bony  finmework.  Besides  the  pterygoid  proper  otber 
ossincatioDB,  adjoining  it,  have  been  distinguished  as 
the  entopterygoid  and  the  ectopteryjtoid. 

Tlie  lower  part  of  the  most  anterior  lateral  viBoend 
arc  forms  all  or  part  of  the  lower  jaw.  In  the  Mam- 
malui  it  forms  the  whole  of  that  jaw,  and  is  invested 
by  but  a  single  bone — the  dentary.  In  other  Verte- 
brates it  forms  but  the  distal,  thoagh  greater  part  of 
that  jaw,  and  may  be  invested  not  only  by  a  dentary, 
foutr  also  bones  called  angalar,  snbanguwr,  ooronoid, 
and  splenial.  The  jaw  is  farther  oontinned,  proxi- 
mally,  by  two  bones— the  articolar  and  the  quadrate— 
which  are  ossifications  of  the  cartilaginous  arc  itself. 
This  may,  as  in  Birds  and  Reptiles,  be  directly  articu- 
lated to  the  cranial  wall,  or  it  may  be  (as  in  Fishes) 
■nspended  therefrom  by  bones,  the  highest  of  whioh 
is  termed  the  hyomaQdiboLar,  whioh  articulates  with 
the  ossified  auditory  capsule.  The  hyomandihular 
joins  below  two  other  bones,  the  anterior  of  which 
18  called  the  metapteryf^oid  and  the  posterior  the  sym- 
plectic,  to  both  of  which  the  quadrate  is  attached. 
Thus  these  four  bones  act  as  a  ''suspensorium"  for 
the  lower  jaw,  the  joint  between  which  jaw  and  the 
snspensorium  u  placed  at  the  juneUon  of  the  quadrate 
and  the  articular.  In  Mammals  parts  answering  to 
the  suspensorium,  the  quadrate  and  the  articolar  wm 
no  part  of  the  jaw,  bat  are  of  relatively  mini^  aiie, 
and  are  known  as  certain  parts  (l^e  aaditoiy  ooides, 
etc)  of  the  internal  ear,'  and  are  protected  externally 
by  an  ossification  called  the  tympanic  bone. 

^e  second  lateral  descending  bar  or  visceral  are, 
known  as  the  hyoidean  arch,  may  have  its  uppOT  part 
ossified,  in  union  with  the  preceding  arch,  as  in  the 
bony  Buspeosorium  of  Fishes  just  described.  On  the 
other  hand,  its  upper  part  may,  as  io  Mammals,  be 
represented  only  by  minute  parte  of  the  internal  ear — 
except  the  very  summit  of  the  arch,  which  forms  the 
tympanoh^,  and  is  anchylosed  to  the  ossified  auditoi^ 
capsule  01^ the  internal  ear.  In  Bony  Fishes  the  hyoi- 
dean arcb  bftrins  to  free  itself  fnnn  the  suspensorium, 
as  a  bone  called  the  stylohyal,  whioh  is  attached  to  the 
preceding  or  mandibiuar  wen  Jbetween  the  hyoman- 
dihular and  the  aympleotic.  The  arc  then  continues 
downwards  as  the  enihyal  and  ceratohyal,  ending 
below  in  the  basihyal,  from  which  a  glossohyal  may 
project  forwards  and  a  nrohyal  hackwuxls.  In  Fishes 
certain  styliform  ossicles  termed  brancbiost^al  rays 
may  project  backwards  from  the  hyoidean  arch ;  taid 
above  them  certain  membrane  bones  called  opercular 
bones — the  operculum,  preoperculum,  suboperculom, 
and  interoperoulum — are  attached  above  to  Uie  hyo- 
mandihular, and  lie  outside  the  mandibular  and  hyoi- 
dean arches. 

In  the  ur^breathing  Vertebrates  the  hyoidean  arch 
may  be  well  developed  or  very  imperfectly  so,  and 
concurs  with  parts  belonging  to  the  more  posterioiiy 
situated  lateral  arches  to  form  a  complex  bone — the 
OS  hyoides — as  will  be  further  described. 

These  more  posterior  Uteral  arches— the  bnnchial 
arches — attain  uieir  most  ocnnplex  osseous  condition  in 
Bony  Fishes,  whioh  have  commonly  6ve  of  them,  not 

1  The  exact  and  precise  homologlw  of  thew  parta  seem  itill  to 
htnbjadiee. 


BoUdly  united  to  the  skull  above,  but  connected  one 
with  another  inferioriy  and  with  the  inferior  part  of 
the  hyoid  arch.  From  below  upwards  these  arcl^ 
consist  generally  of  a  banbranchial.  a  hypobranchial,  a 
ceratobranohial,  an  epibrancbial,  and  a  pharjugo- 
branchial,  bnt  the  hindmost  arch  is  less  fully  and 
oomplexlv  formed. 

In  air-breathing  Vertebrates  the  already-mentioned 
OS  hvotdes  consists  of  a  central  part  or  "body,"  to 
which  are  attached  two  pairs  of  single  or  jointM  pro- 
cesses termed  oomoa.  The  anterior  pair  of  ooraoa 
(known  in  human  anatomy  as  the  lesser  corana)  repre- 
sent the  hyoidean  arch,  and  may  contain  all  its  boiieB, 
including  the  **  tympanohyd."  The  posterior  pairof 
oomua  (the  greater  eomua  of  human  anatomy  and  the 
thyrohyals  of  Mammals  generally)  answer  to  or  repre- 
sent part  of  the  branchial  arches^  and  may  be  longer 
or  shorter  than  the  anterior  pair  of  comua.  That  they 
really  have  this  homology  ts  proved  by  the  process  of 
metamorphosis  of  the  Tadpole,  which  in  its  early 
stage  has  distinct  cartilaginons  branchial  arches  that 
become  the  posteriw  oomua  of  the  os  hyoides  of  tiie 
adult  Frog. 

The  osseous  skuTl  may,  its  bones  remaining  distinct, 
form  a  veiy  solid  whole,  and  the  brain  case  may  be 
complete,  as  in  Mammals,  or  it  may  be  very  loo»y 
constructed  and  largely  membranous,  as,  e.q.,  in  most 
lizarda  Teeth  may  be  connected  with  various  hones 
—most  constantly  with  the  dentary,  maxillae,  and  pre- 
mazillss — but  the  palatines,  pterygoids,  parasphenoid 
(in  Plethodon),  pnarvngobranchials,  and  even  the 
baaioocipital  (Carp  ana  Tench),  maybe  dentigeroua 

The  etrueture  of  the  skull  is  so  exceedingly  complex 
and  varied  that  it  is  impossible  within  the  limits  of  the 
present  artide  to  do  more  than  jgive  the  above  general 
indications.  For  further  particulars  the  reader  is  re- 
ferred to  the  anatomical  aetuls  which  will  be  found 
in  the  several  article  of  this  work  which  are  devoted 
to  the  deseription  of  different  nngle  groups  of  Verte- 
brate animals,  and  especiidly  to  tlu  description  of  the 
sknll  of  Mu  in  the  arliele  An^tomt. 

APPBHDICULAa  SKELETON. 

Tliis  part  of  the  internal  skdeton  of  Vertebrate  ani- 
mals normally  supports  two  pairs  of  limbs  only,  hut  in 
one  dass — that  of  F^hes-^here  are  aiygoos  structures 
— the  unpaired  fins — which^  as  before  said,  must  be 
reckoned  as  belonging  to  this  category.  These  latter 
will  be  more  conveniently  treated  of  later.  The  whole 
appendicular  skeleton  may,  however,  be  wanting,  as 
in  the  Lamprey  and  in  most  Serpents. 

The  SktMoH  of  the  Paired  Lttnbi.—The  paired- 
limb  akdeton  normally  consists  of  that  of  an  anterior, 
pectoral,  or  thoracic  pair  of  limbs  and  that  of  a  poste- 
rior or  pelvic  pair.  In  certain  species  there  may  be 
bnt  a  single  pair  of  limbs,  which  may  either  be  the 
pectoral  pair,  as,  e.g.,  in  the  Amphibian  genua  Sirm, 
or  the  pelvic  pair,  as  in  the  Reptilian  genera  Btpet^ 
LialiM,  and  Upht'odet. 

Normally  each  pair  consists  of  diverging  append- 
ages—the limb  skeleton  proper— attached  to  a  solid 
structure  embracing  parts  or  the  trunk,  i.e.,  a  limb- 
root  or  limb-girdle.  A  thoracic  limb-girdle  may  exist 
in  a  well-developed  condition  without  any  Hmbs  at- 
tached to  it — as  in  the  Slow- Worm  (AnffHu),  but  there 
is  never  a  well-developed  pelvic  girdle  without  a  rudi- 
ment of  a  pelvic  limb. 

In  all  Vertebrates  above  Fishes  the  limbs  are  divisi- 
ble into  a  main  part  of  the  limb — arm  or  leg, — ^with  a 
distal  part  or  eztiemity — "  manus  "  (handler  "pes'* 
(foot).  We  sometimes  find  (as  in  Xto^ta,  fytkom^  and 
Bulaina)  a  rudimentary  development  of  the  uele- 
ton  of  ibe  leg  without  any  rudiment  of  a  pes ;  bat 
we  never  find  any  mdimentaiy  development  of  an  arm 
without  any  rudiments  of  a  manus.  In  the  paired 
limb,  as  we  have  seen,  a  limb-girdle  may  be  present 
without  any  part  of  the  limb,  but  no  part  of  the  limb- 
skeleton  is  ever  developed  without  any  limb-girdle. 
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Nonnally  the  two  limb-Kirdtes  are  attached  in  a  solid 
maooer  to  the  axial  akeleton,  in  different  modes. 

Normally  th^  pectoral  girdle  is  only  thus  connected 
irith  the  axial  skeleton  by  its  ventral  part,  or  with  the 
ventral  part  of  that  skeleton,  i.e.,  with  the  sternum, 
while  it  ends  freely  above,  being  dorsally  connected 
with  the  axial  skeleton  only  by  sofl  structures,  jo 
l^hes,  however,  it  may  abut  by  its  dorsal  extremities 
on  eacb  side  against  the  neural  region  of  the  spinal 
ocdumn,  as  in  Jtaia  davata,  or  be  connected  with  the 
head  )3y  skeletal  strooturee,  as  in  Bony  Fishes,  e.p., 
Perch,  Cod,  etc., — ^having  all  the  time  no  oonnecbon 
with  the  Bpine  by  its  ventral  part. 

The  pelvic  ffirale,  on  the  contrary,  is  Dormally  con- 
nected by  its  dorsal  part  solidly  with  the  axial  skeleton, 
thoogh,  as  in  Slshes,  it  may  not  be  at  all  so  connected. 
It  never,  however,  abuts  ventrally  against  the  axial 
.deleton  as  does  the  thoracic  girdle. 

Appatdieular  Sk^eton  of  VertdmUm  atom  Piahea. 

The  paired  limbs  of  all  aninuls  above  Fishes  are  formed 
on  one  type,  and  differ  greatly  from  those  of  the  last-men- 
tiooed  dasa.  It  will  be  oonvenient  to  deeoribe  first  the 
general  condition  of  the  limbs  in  Mammals,  Hrds,  Beptiles, 
and  Amphibisus. 

Both  the  thoneic  and  pelvic  limbs  of  these  animals  are 
divided,  as  before  said,  into  main  parts  (arm  and  leg)  and 
extremity  (manos  and  pee).  Each  main  part  is  fartheraub- 
divided  into  a  proximal  segment  (upper  arm  and  thigh)  and 
a  distal  B^ment  (fore-arm  and  lower  part  of  the  1%).  Each 
eztremitv  is  subdivided  into  a  root  portion  ("carpus"  and 
"  tarsus "),  a  middle  portion  ("  metaearpos  "  and  "  metatar- 
sus"), and  a  teirainal  portion  known  as  the  digits.  Thus 
the  rireletoD,  e.g.,  of  the  band  of  Uan,  is  oomposed  of — (1) 
the  root  part  of  the  baud  or  the  "carpas"(madeapof  eight 
amall  bonea) :  (2)  the  middle  part  of  the  hand  or  "  mets- 
cupns  "  (made  op  of  five  long  bonee  enclosed  in  the  flesh  of 
the  palm) ;  and  (3)  that  of  the  digits,  t  «.,of  the  thumb  (or 
"  poilex  ")  and  of  the  four  fingers,  while  the  great  toe  (or 
hallni  ")  and  Ute  four  other  toes  are  the  "  digits  "  of  the 
pea 

Thejoints  between  theproztmal  and  distal  segmentsof 
the  main  part  of  each  limb  are  the  elbow  and  the  knee,  and 
these  are  tnmed  mostly  (as  in  ourselves)  in  opposite  direc- 
tions. Primitively,  however,  in  all  animals  and  perma- 
nently in  some  (t^..  Tortoises),  botii  these  Joints  are  so  oon- 
ditioned  as  to  open  inwards— tiie  elbow  and  knee  being  both 
directed  outwMds — while  the  palm  of  the  manos  and  the 
sole  of  the  pes  are  also  both  inwards  in  the  embryo,  and  in 
the  adult  are  applied  to  tite  groand.  the  digits  of  eaeh  ex- 
tremity being  dtteeted  outmrds.  This  is  Vba  posltfmi  in 
which  the  conespondenoe  In  stmetare  between  the  thora- 
eie  and  pelvic  limbs  is  most  obvious,  and  in  It  the  whole 
Mrflue  of  the  limbs,  which  (on  aoeonnt  of  the  muscles 
•  tiierepbeed)  isknown  as  the  "extuMor"  snrfitce,  is  turned 
outwards,  iriiereaa  that  known  as  the  "fltxox'*  sarfboe  is 
tamed  inwards,  while  the  poilex  of  the  manna  and  the 
hallux  of  the  pes  are  both  in  fh>nt  of  their  respective  ex- 
tremities. This  primitive  condition  is  altered  during  the 
pnMxos  of  development  oi  Man  and  moat  air4»reathing  Ver- 
tebrates, the  knee  becoming  bent  forwanla  and  ^e  elbow 
baekwacda,  while  the  fore-arm  is  twisted  by.  a  movement 
called  "pronation,"  bo  aa  to  enable  the  flexor  or  palmar 
sor&ee  of  the  manns  to  be  applied  in  a  direction  parallel  to 
that  of  the  flexor  or  plantar  surface  of  the  pes. 

In  Bats  the  thigh  is  turned  backwards  sj  that  the  knee 
beads  backwards  lUce  an  elbow.  Were  it  necessary  in  these 
animals  to  apply  the  sole  of  the  pee  to  the  ground  with 
the  digits  forwards  (aa  in  most  animals),  then  a  pronation 
of  the  lower  leg  woald  be  needed  in  them,  similar  to  the 
pronation  of  the  fore-arm,  which,  as  above  said,  takes  place 
in  the  majority  of  animals  here  referred  to — air-breathing 
Teitebrates. 

Tie  Thorada  or  Pectoral  Limb-Oirdle. — The  shoulder-girdle 
normally  consists  of  the  following  bones  or  cartilages:  (1) 
a  superior  portion,  generally  a  more  or  less  broad  platb  of 
bone,  called  the  scapula,  the  upper  part  of  which  may  re- 
main cartilaginous  and  more  or  lees  distinguishable  aa  a 
mprascapnla;  (2)  a  posterior  inferior  portion,  named  the 
eoracoid,  which  may  or  may  not  be  continuous  with  the 
scapula,  and  may  have  additional  parts  or  subdivisions  dis- 
tiaguished  as  the  eoracoid  proper,  preooraooid,  and  epicora- 
eoid;  at  the  jnnotion  of  the  soapnla  and  eoracoid  there  is  a 
concave  articnUr  snrfkce— the  glenoid  cavity,  into  which 
pectoral  limb  is  arUmtlated ;  (3)  ananterlorinferiorpor- 
-tlfiD,  e^led  the  clavicle  which  may  abut  against  an  aaygons 


median  structure  known  as  an  tnterclavide,  the  two  being 
distinguished  from  the  other  elemento  ot  the  girdle  by 
being  more  or  less  entirely  membrane  bones. 

These  structures  are  found  well  developed  in  many  Liz- 
ards and  qnite  exceptionally  in  Monotremes  amongst 
Mammals.  In  them  and  in  birds,  the  coracoids  are  largely 
developed,  while  th^  remain  mere  processes  of  the  scapula 
in  non-Monotnmatooa  M^mm^ia,  and  sometimes  »re  quite 
rudimentary.  In  snob  Mammals  the  pectoral  arcb  is  only 
completed  inferlorly  by  the  clavicles  which  abut  against 
the  sternum,  but  sometimes  (as,  e.g.,  in  Ungulates)  are 
altogether  absent.  The  "  merrythooght "  of  Birds  is  a 
claviculiur  structure.  In  Amphilnans  l^e  two  halves  of  the 
shoulder-girdle  are  each  formed  of  a  continuous  plate. 
Some  anatomists  reckon  part  of  this  as  representing  a  cla- 
vicle, but  this  determination  is  very  doubtful. 

T'Ae  Pelvic  Oirdle. — This  girdle,  like  the  former  one, 
normally  consists  of  three  parts — oaedorsal,  the  ilium,  and 
two  ventral,  whereof  the  more  anterior  is  the  pubis  and  the 
posterior  the  iai^ium,  and  all  these  are  cartilage  bonee.  The 
pubis  generallv  meets  ventrally  its  follow  of  the  opposite 
side,  but  not  always  BO.  The  ischia  meet  ventrally  more 
rarely.  In  Birds  and  certain  extinct  Beptilea  a  third  ele- 
ment the  poet-pubis,  intervenes  between  the  ischium  (more 
or  less  pantlel  to  the  latter)  and  a  pubis  which  tni^  be 
fully  or  only  rudimentarily  developed.  At  the  junction  of 
the  ilium  and  the  ventral  pelvic  elements  there  is  a  con- 
cave articular  surface  for  the  pelvic  limb,  the  acetabulum. 
An  interval  between  the  pubis  and  isehinm  of  each  side  is 
known  as  the  obturator  foramen^   We  find  amongst  Am* 

{ihibians  there  is  a  peculiar  cartili^  in  the  ventral  median 
ine  in  frout  of  the  pubis,  which  has  been  called  the  pre- 
pubic  cartilage.'  In  Marsopials  and  Honotremes  a  bone 
extends  forwards  in  front  of  each  pubis,  and  these  bones 
are  known  as  the  marsupial  bonee. 

Tke  I^nfo.— The  general  condition  of  those  organs  and 
the  bones  supporting  them  in  Vertebrates  above  Fishes 
having  already  been  indicated,  it  remains  but  to  fill  in 
a  few  details  as  to  their  normal  structure  and  its  principal 
varieties. 

A.  Pft^raL — The  bone  of  the  upper  arm  is  called  the 
&i4«ertu,  and  is  more  or  less  cylindrical  in  shape,  with  an 
expansion  at  each  end.  It  may,  however,  be  almost  as 
broad  aa  long,  as  in  the  ilMa  and  some  Oetaoea.  The  lower 
arm  is  general^  flimlshed  witti  two  bonee,  the  radios  and 
tbealiia,plaeea8ideby  aide.  The  nina'nuy  be  more  or 
leas  abortive,  as  tn  Bominanta  and  Bata,  bat  it  mi^be  the 
larger  of  the  two  forearm  bcmea/'as  is  tiie  caae  amongst 
Birds. 

The  carpua  may  have  lis  parts  more  or  less  permanently 
cartilaginous,  as  In  some  Urodeles  and  Cetaoeana 

Taking  the  carpus  of  UtJi  as  a  ^n>e  of  the  ossified  carpus 
(for  further  details,  see  Anatohy),  it  consists  of  the  eight 
following  short  bonea  arranged  in  two  transverse  rows. 
The  proximal  row  (that  next  die  arms)  inelndea  the  acKph- 
oides,  lunare,  euneUbrme,  and  pisiforme,  while  the  dirtal 
row  (that  next  the  fingers)  comprises  the  trapezinm,  trape- 
zoidee,  magnum,  and  nnciforme — starting,  in  each  enumera- 
tion, from  the  thumb  side  of  the  manns.  The  pisiforme 
standa  out  from  the  rest,  and  is  reckoned  as  a  seaunoid  bone 
or  oaBiflcatlo&  of  a  tendon,  rather  than  a  tme  carpal  oesicle. 
There  may  be  an  analogous  sesamoid  oesicle  on  the  other 
side  of  the  wrist  (on  the  side  of  the  scaphoid)  even  in  Apes, 
and  this  obtains  its  maximum  in  uie  Hole,  where  it 
strengthens  and  broadens  themanusfordigging.  The  true 
carpal  bones  may  be  more  numerous  or  lees  numerous  than 
in  Uan.  Thus  thue  ma^  be  an  ossicle — called  Interme- 
dium or  eentiale — ^plaoed  in  the  mid  line  between  the  two 
rows  of  carpals,  and  thUi  may  be  double,  aa  in  Cryptobrmchiu 
and  some  Siberian  Urodeles.  The  nnciforme  may  also  be 
represented  by  two  bones,  as  amongst  Cheloniaus ;  the  pisi- 
forme is  often  absent,  and  also  the  trapezium.  The  bones 
of  the  distal  row  are  less  constant  in  number  and  develop- 
ment, and  they  may  coalesce  with  the  metacarpals,  as  in 
the  Chameleon.  Their  development  is  related  to  that  of 
the  digits  with  which  they  articulate.  All  the  true  proxi- 
mal cupal  oesiclea  may  unite  into  one  bone,  aa  in  Pteropua, 
and  the  whole  carpnsmay  be  reduced  to  two  distinct  bones, 
as  amongst  Birds. 

The  metaearptu,  when  fully  developed,  consists  of  five 
rather  long  metacarpal  bonee,  as  in  Han.  There  may,  how- 
ever, be  but  two,  and  these  united  into  what  is  called  a 
"  canon  bone  "  (as  in  Sheep,  I>eer,  etc.) ;  or  there  may  be  but 
a  single  one,  as  in  the  Horse, — answering  to  Man's  third 
metacarpal.  They  vary  in  relative  size  and  proportion  in 
difi*erent  animals,  but  are  most  remarkable  for  their  length 
and  slendemeas  in  the  Bats,  while  they  are  mn,!h  elongated 
in  the  Bmae  and  most  Buminants. 


1  Balfi>ar,tocea:,p.4». 
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As  to  tbe  digitt,  there  may  be  but  a  aioftle  one,  u  in  the 
Horse,  or  two,  M  in  BnmitWDts  »nd  the  Musaplal  known 
as  Ckmropwa.  There  vMy  be  three,  m  in  the  Bhlnooeros, 
the  Proteus,  and  in  Aqu  ;  or  there  may  be  ftrar.  The  difiits 
are  never  certainly  more  than  five  (except  by  monBtrosity], 
although  in  the  Ichthyosannte  extra  mai^iual  bones  along 
the  manns  give  at  leaat  the  appearance  or  more. 

When  a<U^t  is  wwting  it  &  generally  the  pMw  (thnmb), 
as  in  Spider  Honkeys,  but  tt  may  be  the  fifth,  as  in  Ptero- 
dactylee,  or  both  foarth  and  fifth  may  be  wanting,  as  in 
Birds.  The  pollex  may  be  more  or  less  opposable  to  the 
others,  as  in  Lemais,  most  Uonkeys,  and  in  Man,  or  two 
digits  may  be  opposed  to  the  other  three,  as  In  the 
Chameleon. 

The  second  digit  may  be  greatly  redaoed,  as  in  the  Potto, 
or  the  third  may  be  disproportionally  slender,  as  in  the 
Aye-Aye,  or  thick,  as  In  the  Great  Armadillo.  The  digits 
may  be  enomunaly  dongated,  ai  Id  the  Bats,  or  ^ort,  as 
in  the  Hole  and  the  Land  Tortoises.  They  may  be  veiy 
imperfectly  developed,  as  in  Birds.  They  nay  be  so  united 
by  dense  tissae  as  to  be  qaite  incapable  of  separate  motion, 
as  in  tbe  Cetaceans.  The  bonce  of  the  fingers  are  called 
phalanges,  and  there  are  almys  three  of  them  to  each  digit 
except  the  pollex,  which  has  but  two  in  all  M^^mals  with 
the  exception  of  certain  Cetaceans,  which  have  more.  Tbtm 
may  be  as  many  as  fourteen  phalaDgee  in  one  digit  in  0IoK- 
oeephaltu.  The  proximal  row  of  these  bones  may  become 
anchyloeed  to  tbe  metacarpals,  as  in  the  Three-toed  Sloth. 
In  Reptiles  the  numbers  of  the  phalanges  oflien  tnereaee 
from  two  in  the  pollex  to  five  in  the  fonrth  digits  as  in  the 
Monitor.  The  aborttve  manus  of  Birds  has  at  Its  beat  bot 
three  digits,  with  two  phalanges  to  Uie  pollex,  three  to  the 
index,  and  one  or  two  to  tiie  third  digit.  The  phalanges 
are  very  nnmeroos  in  the  Ichthyosaurus  and  Plesiosaants. 

B.  Prfma— The  bone  of  the  thigh  is  called  the  fmmr,  and 
is  a  long  bone  which  varies  lees  in  its  (brm  and  proportion 
in  diOwent  animus  tiian  does  the  hnmems.  It  is,  however, 
'  relatively  very  short  In  the  fleala,  and  still  shortm  In  the 
Ichthyosanms. 

In  Aiont  of  the  knee-joint  there  is  generally  present  a 
large  iceamoid  bone  known  as  tbe  knee-pan  or  patella. 
This,  however,  even  in  MammdS  be  very  small, 
•B  in  Bats  and  Seals,  or  wanting  altMether,  as  In  the 
Wombat. 

The  leg  below  the  knee  is  supported  two  long  bones, 
the  HMa  and  the  Jt&ti/a,  placed  side  by  aide,  whereof  the 
former  la  the.  more  intern^ly  situated,  the  larger  geneially, 
and  the  more  constant  llie  two  bones  may  anchylose 
together  at  each  end,  as  in  the  Armadillos,  or  they  may  do 
90  only  below  or  only  above;  the  two  bones  may  be  oom- 
pletely  ftised  together,  as  in  the  Frog.  He  tibia  may  be 
the  only  long  bone,  through  the  small  development  of  the 
fibnia,  as  in  Baminants  and  the  Horse.  The  fibula  may  he 
quite  styliform,  as  in  Birds,  or  it  m»  be  developed  infs* 
rlorly  hot  be  atrophied  atitiappN-ena.asin  Bata.  Itm^ 
be  repreamted  only  by  a  small  oasiflcatlon  ontslde  tbe  lower 
end  of  the  tibia,  as  in  the  Ox,  and  with  this  there  may  exist 
a  sfevliform  rudiment  of  its  upper  part,  as  in  the  Elk. 

Tne  joint  by  which  the  foot  moves  on  tiie  leg  la  sitoated 
between  the  lovrer  end  of  the  leg  bones  and  the  tanos  in 
Mammalsand  Amphibians.  In  Birds  and  Reptiles,  however, 
this  joint  is  placed  in  thetarsns,  the  proximal  partof  which 
is  firmly  connected  witli  the  leg,  while  Ita  distal  part  fa 
firmly  connected  witii  the  metatarsos. 

The  term  of  Han  oonsista  of  seven  irregnlarly  shaped, 
more  or  leas  short  bones.  Of  these  tbe  astragalus  Joins  the 
tibia  and  has  the  oe  calols  beneath  it  and  the  navicalare  in 
front  of  it,  while  the  metatarsals  are  BUpported  (from  the 
great  toe  ontwards)  by  the  internal,  middle,  and  external 
eaneiform  bones  and  by  the  caboides,  which  is  oonneeted 
with  the  foarth  and  fifth  metatanals. 

The  tarsus  may  have  its  parts  more  or  leas  permanentiy 
cartilaginous,  as  in  some  Urodeles.  The  number  of  its  bones, 
or  cartilages,  may  be  as  many  as  nine,  as  in  the  Salamander, 
or  be  reduced  to  three,  as  in  Proteiu,  or  perhaps  to  two,  as 
in  PpMode*.  Two  tarsal  btmea  (the  os  calcisand  navicalare) 
m^  take  the  form  of  long  bones,  as  in  Oatoj^o  and  especially 
in  Tarrim.  These  two  bonesand  the  astragalus  may  be  rep- 
resented  by  a  single  bone,  as  in  many  Lizards,  or  may  early 
unite  with  the  tibia,  as  in  almost  all  Birds.  The  astragalos 
may  be  represented  by  two  bonce,  as  in  Urodeles.  It  may 
have  an  extra  ossicle  annexed  to  it,  as  in  the  male  OnU- 
thorhynAtumnA  Bchidnn.  Two  extra  ossicles  may  be  attached 
to  the  tibial  side  of  the  foot,  as  in  the  true  Porcupine 
(Oereolahea),  The  naviculare  may  anchylose  with  one  of  the 
distal  tarsal  bones,  as  in  the  Ox  and  Deer,  where  it  unites 
with  the  cuboid.  The  distal  bones  are  less  constant  than 
the  others,  and  they  may  anchvlose  with  the  metataraals, 
as  in  Birds,  the  Chameleon,  and  the  Three-toed  Sloth.  The 
cuboid  may  be  represented  by  two  bones,  as  in  certain  TTro- 


delee.  The  internal  cunelforme  may  be  wanting,  aa  in  tiie 
Ox,  or  ooalflsoe  with  the  middle  one,  as  in  the  Horse. 

The  sMfolomw  when  ftilly  devtioped  oonslsti  of  five  rather 
long  metatarsal  bones,  as  in  Han,  and  never  of  uoie.  Thm 
may  be  but  a  single  developed  metatarsal,  as  in  the  Hone 
(the  third}  and  Cluervipui  (the  fonrth),  or  two  ftaaed  together, 
as  In  the  Sheep,  Deer,  ete^  or  three  fused  together,  as  in  the 
JeriNM,  or  fimr  so  ftased,  as  in  many  Birds.  There  may  be 
h«t  two  metatanals  well  developed,  as  in  the  Hog,  or  three, 
as  in  the  Bh  inooeros,  or  foar,  as  in  the  Dog.  They  are  novo- 
enormously  elongated  like  tiie  metacarpals  of  B^  bat  they 
may  all  be  extremely  short,  as  in  Land  Tortoises  and  the 
Ichthyosaurus. 

The  digiU  vary  in  number,  aa  haa  Just  been  indicated  with 
respect  to  the  metatarsal  bones  snstaining  them. 

when  one  digit  is  wanting  it  may  be  the  fifth,  as  in  KrdL 
or  the  hallux  (first  or  great  toe),  as  in  the  Hare.  The  tiilrd 
and  fonrth  digits  may  be  only  rnnctional  ones,  as  in  the 
Ostrich  ;  but  the  third  may  abort,  leaving  only  the  fbaith, 
as  in  CSuBToptu,  or  the  fourth,  leaving  only  the  third,  as  In 
the  Horse.  The  foarth  and  fifth  may  he  the  only  ftauenoaal 
ones,  as  f  n  the  Slangaroo.  The  hallux  may  be  opposabU  to 
the  other  digits,  as  in  Honkeys,  Lemurs,  Opossanis,  and 
Phalangers;  or  the  first  and  fourth  digits  may  be  opposed 
to  the  second  and  third,  aa  in  Parrots;  or  the  first  and 
second  to  the  third,  foarth,  and  fifth,  as  in  the  Chameleon. 

The  phalanges  of  the  digits  are  in  Han's  whole  class  always 
tiiree  to  each  digit  except  the  hallnx,  which  (like  the  pollex) 
has  but  two — save  in  the  Oiang,  where  it  mi^  have  bntone 
phalanx.  They  may  be  mnch  more  namnoos  than  in 
Mammals,  as  in  the  pes  of  the  IchthyosMUiu  and  Plerie- 
aaaros.  The  nambers  of  the  phalanges  as  we  proceed  tmn 
the  fint  to  the  fifth  digit  may  be  2,  3,  4,  6,  4,  as  in  Lisaids 
generally,  or  1, 2, 3, 3,  S,  as  in  the  Salamander,  or  2, 2, 3, 4, 3, 
as  in  the  Frog.  In  Birds  (where  the  fifth  digit  is  man  de- 
veloped) tiia  nnmbers  of  the  phalanges,  prMeeding  ffeom 
the  haUox,  are  mostiy  1^  3;  4,  5:  bat  they  ni»  he  B,  3,  3,  ^ 
as  In  the  Swifts,  or  9;  3, 4, 3,  as  In  tiie  Ooatnutkna. 

Appendicidtir  STtdeton  of  Fixha. 

Tks  Pmrtd  lAmbt. — Most  Fishes  possess  two  pain  of  limbs, 
known  as  the  pectoral  and  ventral  fins,  which  respect- 
ively correspond  to  the  pectoral  and  pelvic  limbe  of  higher 
vertebrates,  lliese  limbs  are  attached  to  correnonding 
lirab-glrdka,  whereof  the  pelvic  girdle  is  always  inferisr  la 
development  uid  never  attains  the  laxge  relative  m^or- 
tions  and  fixed  poaltlon  of  the  pelvlo  girdle  of  noD-PIadne 
Tertebratea. 

Very  often,  however,  the  ventral  fins  are  entirely  wanting, 
and  tbe  peetoral  fins  are  sometimes  vranting  also.  In  the 
latter  case  there  Is  asoally  present  more  or  less  of  a  pectoral 
limb-glrdle,  though  it  may  l>e,  as  in  JfanraopAu,  little  more 
than  a  filament,  in  all  non-Piseine  Vertehiates  the  right 
and  left  Umba  am  aymmetrioally  and  equally  deTeloped*  hot 
In  the  Flat  Fishes  (HemrtiuetUU)  one  pectoral  fin  be 
laraer  than  tiieother,  or  one  may  disappear,  as  in  JToaodbnu. 

The  sltnation  of  tiie  paired  limbs  is,  in  EUasmobranchs, 
Ganoids,  and  a  good  many  Tdeostewos,  similar  to  Uiat  they 
lutHA  in  higher  Yeitebisies,  bnt  in  aome  ether  Teleaateans 
(such  sa  the  Fishes  on  that  aeooont  called  "  thwadc  ")  the 
vential  fins  are  placed  fbr  forwards  so  as  to  come  immedi- 
ately behind  the  pectoral  fins,  while  in  yet  other  Teleoeteass 
(known  on  that  account  as  "Jogplar"  Fishes)  th^  are 
placed  even  In  ftx>ntof  the  pectoral  flni. 

The  petiaraL  girdle  may  oondst  of  a  simple  cartilaginoos 
arch,  as  in  Elasmobranchs,  or  it  may  be  composed,  aa 
amongst  Teleosteans,  of  two  bones  meeting  ventrally,  each 
being  commonly  regarded  as  a  clavicle  which  is  oontinned 
np  (unaally  to  the  skall  W  the  interventicm  of  a  anpra- 
clavlcle  and  a  post-temporal.  Besides  these  there  la  a  car- 
tilaginous element  ou  each  side  which  usually  ossifies  in  two 
pieces,  the  upper  one  of  which  is  reckoned  as  representing 
a  scapala  and  the  lower  one  a  coracoid.  These  parts  ai« 
annexed  to  the  inner  side  of  the  clavicle,  where  also  there 
is  sometimes  fonnd  a  styliform  bone,  more  donally  placed, 
called  the  post-elavlcle. 

The  peme  girdle  is  represented  in  Elasmobrancfae  by  a 
transverse  cartilaginous  stmctore  formed  of  two  separated 
or  two  medianly-united  pieces,  each  of  which  sometintea,  aa 
in  Ckimmra  and  OaBorhjntAia,  shows  mnch  resemblance  to 
the  innominate  bone  of  higher  Vertebrates  in  that  it  sends 
op  a  process  slmalating  (and  probably  representing)  the  iliae 
element  and  possesses  a  sort  of  obtnrator  foramen.  In  Os- 
seous Fishes  the  pelvic  girdle  is  normally  represented  by 
two  innominate  bones  medianly  joined,  each  of  which  may, 
by  rare  exception,  as  in  Lopkiiu,  send  np  a  tall  ilium-like 
process.  In  no  Fish,  however,  does  the  pelvis  become  sol- 
idly united  with  the  spinal  ctdnmn.  In  the  cartllaginooa 
Ganoids  It  Is  very  mdimentuy,  and  each  lateral  poxtioB 
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(Which  liAS  a  aligbtlr-developed  pabio  and  iliac  prooeu)  is 
wpuBted  from  its  fietllow  on  the  opposite  tides  while  in 
LifidonTUt  there  Ib  only  ft  iin|^  simple  mediaa  cartilage 
with  no  iliac  process. 

The  Bkeleton  of  the  peebmU  limt,  or  Jtn,  of  most  Elasmo- 
biuehs  oonslstfl  of  three  considerable  basal  cartilages 
pboad  side  by  side,  articolating  with  the  pectoral  arch,  aaa 
nuud  the  pBopteryKlnm,  the  meac^iterygiani,  and  the  me- 
t^terrgiom.  Of  these  1^  proptwyginm  is  proximal  or 
interior  in  position.  To  the  dist^  ends  of  these  are  articu* 
Utedanmnberof  slender  elongated  more  or  less  segmented 
ndial  cartilages,  and  to  th«  distal  portiomi  of  tiiese  are  an- 
■and  the  bomy  fln-r^  wUoh  ftirm  tha  solid  sni^xHctB  of 
the  distsl  portitm  of  the  fln. 

Bonetimee  thete  may  be  bat  two  and  rarely  only  <me 
bml  cartilage,  which  one  mast  then  be  considered  as  rcpre- 
Mting  the  whtde  tiiree  eondifl^nUated.  In  Oaratodia 
then  B  a  ringla  banl  cartilago  fbllowed  by  a  series  of 
■mil  esrtilagea— seeondary  ladial  eartilages  diverging  fh>m 
Iwtiii  sides  of  that  series  and  haring  fin- rays  annexed  to 
IhcBL  In  Lepidaaren  the  limb  skeleton  is  still  more  ^im- 
pltled,  eoodsting  only  of  a  single  series  of  short,  slender 
caitUages  irith  small  fln-r^  attached  to  one  side  alone, 
wlthont  the  interventivn  of  any  radial  cartilages. 

In  some  Bony  Fishes  (e.9.,  P^ntonu)  the  basal  cartilages 
lie  more  or  less  ossifted,  as  are  sAbo  most  of  the  rodials  next 
tbem,  while  to  these  small oartilaginoos  radials  are  annexed, 
which  support  osaifled  fin-rays.  In  some  other  Ganoids 
oertain  of  the  radial  cartilages  articttlate  directly  with  the 
peetotal  arch.  In  the  TWesslM  a  Um,  not  above  five,  more 
or  less  ossified  cartilages  lie  side  by  sfde  and  artioalabe  with 
the  pectoral  areh,  and  one  or  more  rows  of  small  cartilages 
noeeed  to  them.  These  two  elements  represent  the  baaal 
■id  radial  eartil^^  of  Elasmobraochs,  and  to  them  are 
vticalated  the  relatively  large  fin-rays  which  make  ap  the 
hr  greater  part  of  the  Teleostean  pectoral  limbs. 

The  skeleton  of  the  vmlral  Sm  or  pdvie  Umb  is  almost  al- 
ways more  simple  than  that  01  the  pectoral  one.  Only  very 
nrcly  as  in  OertUodtu,  L^neUmran,  and  Oallorkynduu  aniaro- 
tieut  (see  Tnau,  Zool.  Soc,  vol.  x.  p.  456,  and  plate  Ixxix. 
Figt.  Sand  4),  have  they  a  close,  or  pretty  cloae,  resemblanoe. 
Geaeially  the  Elasmobranch  venUal  limb  is  supported  by 
an  elongated  eartilage,  the  basipterygiam,  which  u^calata 
with  the  pelvic  cartilages  and  bears  on  Its  ventral  border  a 
ssrisi  of  caiitlaginons  radtalia  with  which  the  fin-rays  are 
esBBcetsd.  In  Pil^iodmtfoUmmtiivn  are  only  radiala  which 
snj^rt  flu<nys  bat  are  not  themselves  supported  by  any 
basipterygiam,  nor  is  there  any  pelvic  cartilage.  In  the 
TUmsM  the  fin-rays  are  direct  attached  to  the  osaeons 
pelvie  elements. 

Tk9  Vymired  Appmdieular  SlemmU.  —  Besides  the  two 
pain  of  limbs  there  are,  sa  has  been  mentioned,  certain 
aaygoos  Btructares  commonly  known  as  the  unpaired  or 
asygoos  fins  or  limbs.  Thw  are  only  found  in  Fishee,  and 
OHudat  of  the  dorsal,  eaodaf,  and  anal  Itns.  Ilicse  may  all 
ton  one  into  the  other  waA  fbrm  a  eonthiaons  fln  fringe  to 
the  body  ftom  the  head  roand  the  tail  and  forward  again 
to  the  vent,  as  in  Eels  and  many  Gadoid  and  Blennioid 
Fishea;  In  most  cases,  however,  thue  are  ooe  or  two  dis- 
tinet  donal  fln^  and  u  anal  fln  also  distinct  trtaa  the 
caadal  one. 

The  struetare  of  the  dorsal  Jtu  in  Elasmobranchs  is  slngu- 
lariy  like  that  of  their  paired  fins,  inasmuch  as  it  is  sup- 
potted  by  an  elongated  or  segmented  basal  cartilage  or 
cartilages,  frbm  the  dorsal  margin  of  which  radial  car- 
tilages (generally  elongated,  slender,  and  segmented) 
WDGMd,  having  tiie  flu-rays  connected  with  them  distally. 
The  basal  cartilages  may  or  may  not  be  directly  connected  or 
beeoBoeoonflaentwitbthesnlflacentspinalskeleton.  There 
■wy  be  (as  in  the  second  dorsal  of  Oallorkynckua  MUareticiu) 
hot  a  single  longitndtnat  series  of  more  or  less  elongated 
caitilases  side  by  side,  like  radial  cartilages  devoid  of  any 
s^aoent  basal  cartilages.  In  tiie  TeieoMei  the  fin-rays  may 
be  QMS 00s  and  in  tiie  form  of  more  or  leas  strong  spmee,  or 
soft  and  of  a  homelike  consistency,  and  segmented  both 
votieally  and  horizontally ;  and  fin-rays  generally  consist 


of  two  (right  and  left)  halves,  which,  althongh  closely  ap- 
plied togeuier  for  the  greater  part  of  their  lengtii,  diverge 
proximally  to  embrace  the  skeletal  element  to  which  they 
are  annexed.  These  latter  elements  in  the  TUsotfei  are 
small  oesicles  or  chondriScations,  termed  "  inter-splnoos 
bones  or  cartilages."  They  extend  npwaids  between  the 
neural  spines  of  the  axial  skeleton  and  the  dorsal  surface 
of  the  body. 

AttatjbtM  are  essentially  similar  in  composition  to  doisal 
fins. 

The  eaudal  jl»  is  modified  according  to  the  condition  of 
the  posterior  termination  of  the  axial  Aeleton,  the  differ- 
ent condition  of  which  in  Fishes  has  already  been  noticed 
(p.  120).  Mneh-modifled  axial  elements  generally  form  the 
support  of  the  fln-rays,  but  the  nnmerons  complex  and 
varied  conditions  which  these  parts  may  present  in  differ- 
ent forma  is  a  matter  of  ichthyology,  wbich  can  hardly  find 
a  place  in  a  general  description  of  the  Vertebrate  skeleton. 

Nature  and  Origin  0/ Avpendicular  SkdetalJ^rtt. 
— From  the  researches  of  toe  late  Prof.  Balfour  it  ap- 
pears that  the  paired  limbs  arise  as  differentiations  of 
continuous  lateral  folds  or  projections  from  the  surface 
of  the  body,  and  the  ozygous  fins  arise  as  differenti- 
ated projections  from  its  dorsal  and  ventral  surfaces. 
Thus  all  these  appendicular  parts  may  be  viewed  as 
different  species  of  one  fundamental  set  of  parts 
(pterygia),  for  the  sum  total  of  whidi  the  term 
^^mpteiygium"  has  been  proposed  (see  TVtms. 
ZooL  Soc,  ToL  X.  pp.  481,  482).  The  paired  timbs 
and  azygons  fins  are  of  similar  origin  and  nature. 
Separate  iuutow  solid  supports,  in  longitudtoal  series, 
and  with  their  long  axes  directed  more  or  less  at  right 
angles  with  the  long  axis  of  the  body,  were  developed 
in  varying  extent  in  all  these  four  folds  or  projections. 
These  supports  have,  it  would  apijear,  very  often 
united  to  form  basal  cartila^,  the  original  single  and 
united  condition  persisting  m  suoh  forms  as  the  ven- 
tral 6n  of  Polj/oaon  and  the  seoond  dorsal  of  CaUo- 
rhvnchui,  both  already  noticed. 
_  The  paired  limbs  are  thus,  in  all  probability,  essen- 
tially peripheral  structures  which  have  become  more 
or  less  closely  connected  with  the  axial  skeleton.  Their 

Cimal  parts  uniting  and  growing  inwards  have  often 
me  directly  oonneoted  wiUi  parts  of  the  axial 
skeleton.  Thus  tbe  limb-^rdles  seem  to  have  arisen, 
— namely,  as  ingrowths  from  the  basal  cartilages  01 
the  limbs  ;  and,  therefore,  the  whole  appendicular 
skeleton  belongs  to  a  different  skeletal  oatefcory  from 
that  cf  the  head  and  spinal  columu  or  axitl  endo- 
skeletML 

Bj&tbvrap%.— Ueckd,  TraiU  Oentml  SAnat  a)nip.,tTanBl.  from 
the  Oerman,  Faiia,  1B29;  Cuvier,  Ltforu  iTAnoL  Omip.,  2d  ed., 
Paris,  1837.  and  Seclierdte$  wr  let  Ostemetu  Aarite,  4th  ed.,  Paris, 
18M :  De  BlainvUle,  OaUograpUe  du  SquelMe  et  du  ^/ilime  Den- 
(aire  da  Cfno  Claua  dAnimavx  FerfcM*.  Paris,  1839 ;  R.  Owen. 
Archdmt  (md  HomtilotfieBqf  the  Kertebnite  SWdon,  1818,  On  JVo- 
ture  Umbt,  1849,  and  TTke  Anabmv  VerUbrala.  1866;  T.  H. 
Huxley,  Maitaal  qf  Vie  Anatimy  of  veriOnrvte  AnimaU,  1871,  "On 
Oeraloatafontertj"  la  Proe.  ZooL.  Soe.,  1876  and  "  Pelvis  of  Mam- 
mals," In  Proe.  Roy.  Soe.,  vol.  xxvlll.,  1679^.  Q^renbaur,  Elementt 
of  Qmparaiive  Analtme.  Eng.  Tranil..  1878 ;  Vidertachumam  ntr 
VtrgL  AnoL  (Cupos  und  Tanus).  SetuilUrffiirid  da-  WirbtOhiere  u. 
Brwtfnuta  der  Piache,  and  articles  in  the  Jenaixhe  ZeiOchr..  voIr. 
T.  and  Til.,  and  In  MdTj}Mogitcfia  JaM.,  vol.  11.,  1876  ;  W.  H. 
Flower,  Otieoloiry  <4  iht  Mammalia,  1870 ;  A.  05Ue,  "  Beitrfige  z. 
vergl.  M orphol.  d.  SkeletBystems  d.  WIrbelthlere,"  In  Arcniv /. 
MOr.  AtuiL,  1877 ;  W.  K.  Parker,  Monograph  on  the  Shouldtr-OirtUe 
aad  Slgrmm,  Bay  Soc.4866 ;  P.  H,  Balfonrj^  TreatiM  on  nomparatiw 
Emifryology.  2  vols..  1880-1881;  J.  K.  Ttiacker,  "Median  and 
PairM  Fins  and  Ffna  of  Ganoids,"  In  Trans.  Oomieetietd  Acad., 
vols.  Hi.  and  Iv.  1  St.  George  Mlvart,  Lesmmt  4a  SmeHtarif  Aitd- 
omy,  1873.  "  On  the  Vertebrate  Skeleton."  in  aVorn:  LUm.  iSoe..  vol. 
xxvll.,  1871,  and  "On  (he  Fins  of  Blasmobiaoclu,"  in  limu. 
ZooL  Soe.,  vol.  X.,  1879.  (ST.  O. 


BKELTON,  John,  an  eccentric  English  schoUr  and 
poet  of  the  15th  century.  Mr.  Dyoe,  the  editor  of 
Bis  woi^B,  fixes  his  birth  about  1460.  His  first  essay 
in  verse  was  a  poem  after  the  manner  of  Lydgate  on 
the  death  of  Edward  IV.  (1483).  He  lived  to  pay 
Dompliments  to  Catherine,  wife  of  Henry  VIlI., 
to  jeer  at  the  Scotch  over  the  batUe  of  Flodden,  and 
to  mske  fiooe  ittuks  on  W<ds^,  and  ia  supposed  to 


have  died  in  1&29.  In  general  intellectual  force,  fierce* 
ness  of  invet^ve,  wildness  of  buffoonery,  and  coaree- 
nesB  of  language  Skelton  bears  some  likeness  to  Swift 
But  he  stands  by  himself  as  one  of  the  most  eccentric 
and  paradoxical  characters  in  English  literature.  He  be- 
gan life  apparently  as  the  proteg^  of  a  pious,  learned, 
and  literary  lady,  the  mother  of  Hennr  yiI..who 
founded  St  John's  College  and  Christ  College,  Cam- 
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bridge,  and  translated  devotional  works  fruui  the 
French.  He  was  himself  one  of  the  most  notable 
aoholu'a  of  his  time,  was  appointed  tutor  to  Heniy 
VIU.,  waa  hailed  by  Erasmus  (whether  ex.  o0Uio  or 

Propter  merita  is  left  to  coi>jectare)  as  ''unum 
iterarum  Britanniarum  lumen  et  decus,"  was 
proclaimed  poeta  laureatus  by  both  unirenities, 
and  frequently  applied  this  title  as  wdl  as  that 
of  orator  regius  to  himself  without  challenge.  At 
about  the  age  of  forty  he  took  orders,  and  was  ap- 

Eointed  rector  of  "Diss  in  Norfolk,  where  he  aeems  to 
ave  8i>ent  the  last  twenty-five  years  of  his  life.  Yet 
this  eminent  scholar  and  churchman  is  the  author  of 
the  oldest  and  the  best  drinking  song  in  the  English 
language — the  drinking  song  in  Gammer  Ourton'g 
Keedle,  and  one  of  the  ooarsest  puems  in  any  language 
— The  Thtnnmg  of  Elinor  Rummbtg.  He  is  the  author 
of  a  satire  against  the  clergy  of  his  time — CoUn 
Clout, — unsurpassed  in  pre-Beformation  literature  for 
direct  and  merciless  ridicule,  and  of  a  satire  against 
die  great  cardinal  when  at  the  height  of  his  greatness 
—  Why  come  ye  not  to  Court  f — boping  over  with  fero- 
cious inveotiTe  and  insolent  coDteinpt.  At  the  same 
time  he  had  such  a  repute  for  rough  wit  and  irregu- 
larity of  life  that  he  became  the  hero  of  a  book  of 
merry  talM."  These  mythical  tales  were  probably 
in  the  mind  of  the  historian  who  has  described  Skelton 
as  a  "ribald  buffoon,"  "aprofligate  and  ill-liTinx 
wretch."^  Whether  the  real  Skdton  deaerred  sum 
epithete  U  doubtful^  his  Tene  undoabtedly  contains 
much  that  may  fiuily  be  described  as  ribaldry  and 
buffoonery.  It  has  notatraoe  of  the  chiTalrous  spirit 
of  Chancer,  and  his  most  charaoteristle  form,  known  as 
Skeltonical  verse,  is  wayward  and  unconventional — 
adopted  as  if  in  mad  defiance  of  rMular  metre.  SUU, 
as  Skelton  himself  oltumed  for  it,  it  has  ia  it  some 
pith." 

"Thoagh  my  ryrat  be  ragged, 
Tattered,  aod  Jagged, 
Badely  rain-beateD, 
Bosly  and  motb^eaten. 
If  ye  take  well  therewith 
It  hath  In  it  some  pith." 

Cb2m  Chutj  Wkg  come  ye  not  to  Comt  f  and  The 
Book  of  Philip  Sparrow — which  Coleridge  pro- 
nounced "an  exquisite  and  original  poem  " — are  writ- 
ten in  this  metre.  The  Bowge  (ship)  of  Court,  a  sa- 
tiricsj  vision  of  personified  abstractions,  is  more  conven- 
tional in  form,  and  was  probably  one  of  his  earlier 
works.  Both  it  and  his  interlude  M<ipni/ioetux  show 
great  power  in  the  vivid  description  of  character. 

SKIMMER,  the  English  name  bestowed  by  Pen- 
nant* in  1781  on  a  North  American  Innl  which  had 


I»rt8  of  the  coast,   

aUe  for  the  unique  formation  of  its  bill,  in  which  the 
maxilla,  or  so-called  upper  mandible,  is  capable  of 
much  vertical  movement,  while  the  lower  mandible, 
which  is  considerably  the  longerof  the  two,  b  laterally 
compressed  so  as  to  be  as  thin  as  a  knife-blade.  This 
bird  is  the  Shynchopi  nigra  of  Linnaeus,  who,  how- 
ever, united  with  it  what  proves  to  be  an  allied  species 
from  India  that,  having  been  indicated  many  years  be- 
fore by  Petiver  (Gazoph.  Naturee,  tab.  76,  Fig.  2),  on 
the  authority  of  Buckley,  was  only  technically  named 
and  described  in  1838  by  Swainson  {Anim.  Mena- 
gena,  p.  360)  as  o&uxIVm.  A  third  species,  R. 
fiavhmtrU,  inhalutB  Africa ;  and  examples  from  South 
America,  though  by  many  writers  regaraed  as  identi- 
cal with  R.  nigra^  are  omisidered  by  Mr.  Saunders 
(Proc.  Zool.  Societv,  1882,  p.  522)  to  form  a  fourth, 
the  R.  mdauura  of  Swunson  (uttupra),  p.  340).  All 
these  resemble  one  another  very  closely,  and,  apart 

1  **  I  call  it  Ofaimer,  flmn  the  maimer  of  Ita  colleetiog  its  food 
with  the  lower  nuuxUble,  u  it  fliee  along  the  surface  of  ttae 
water."  (Sen.  0  Blrdt,  p.  se.) 

■  Other  Engllah  mtmeii  applied  to  It  in  America  are  "  Rasor- 
Un,""  SeiHorbni,"  and  "Shearwater." 


from  their  singulaHy-formed  bill,  have  the  stmetDn 
and  appearance  of  I^ns  [q.v.).  Some  antlunsmike 
a  family  of  the  genus  Rhynckops,  but  it  seems  iteed- 
less  to  remove  it  from  the  LaridoB  ((xUll,  vol.  xi.  p. 
243).  In  breeding  habits  the  Skimmers  thorouxhlv 
agree  with  the  Terns,  the  largest  spedes  of  nhin 
group  they  nearly  equal  in  size,  and  indeed  only  seem 
to  differ  from  them  in  the  mode  of  taking  their  fiwd, 
which  of  course  is  correlated  with  the  extraordinai; 
formation  of  their  hill.  (a.  h.) 

SKIN  DISEASES.  These  form  a  large  and  impor- 
tant class.  In  number  they  are  very  extensive,  owing 
to  the  varied  forms  of  morbid  change  which  the  ^ia 
texture  may  ondergOt  no  lees  than  to  the  different  por- 
tions of  the  structure  and  its  appendages  which  mty 
be  specially  affected.  Further,  the  modificatioDs  of 
the  typical  forms  of  these  diseases  which  are  to  be  ob- 
served have  led  to  arrangements  and  classifications  of 
very  complex  character  and  multiplied  greativ  their 
nomenclatore.  Skin  diseases  are  regarded  by  the 
physician  as  of  great  importance,  not  only  froiD  the 
fact  that  morbid  action  in  this  texture  must  have  a 
powerful  influence  on  the  general  health  and  mty 
bring  in  its  train  other  maladies,  but  also  beomse  they 
are  not  unfiequentiy  themselves  the  expression  of  con- 
stitutional conditions,  inherited  or  acquired,  the  reeog- 
nition  of  which  is  essential  to  their  effectual  treat- 
ment. In  (ttder  to  clearness  of  description  it  is  neeea- 
sary  to  make  use  of  some  method  of  classiScatjim. 
Various  arrangements  have  been  adopted  writen 
on  the  sufajeiA,  bat  the  following  appears  suffidoit  fiir 
the  preseat  purpose :' 

I.  Disorders  of  the  secreting  appumina  (of  the  aebir 
oeous  and  sweat  glands} ; 

II.  Disorders  specially  relating  to  nutrition  (hyper- 
trophies ;  atrophies ;  new  formations ;  pigmeatary 
changes) ; 

HI.  Inflammatory  affections  (ei^'tiiematous ;  papn- 
nh^  veuoular ;  pustular ;  squamous  or  scaly) ; 
Iv.  Neuroses  (nerrous  disorders) ; 
y.  Parasitic  affections  (animal ;  vegetable). 

I.  DiSOBDEBS  OF  THE  SfiCBETINa  APPABATOS.— 

(1)  Of  the  Stoeat  Glanda.—T)it  chief  morlnd  cod- 
ditions  are  excessive  sweating  {hypfricbrfm*)  and  jetii 
sweating  \hromidrona).     Excessive  sweating  is  a 
s^ptom  observed  in  various  diseases,  such  as  phthi- 
BIS  and  rheumatic  fever,  but  it  may  exist  apart  tion  ' 
such  conditions,  uid  either  be  general,  aflTec^ng  tb* 
whole  body,  or  confined  to  a  part,  su^  as  Uie  sxiUb, 
head,  hands,  feet,  or  as  in  some  rare  instances,  theooa 
half  of  the  body.    Some  persons  habitually  petupire, 
often  to  a  great  extent,  on  making  any  effort,  yet  never 
appear  to  suffer  in  health,  although  the  diaoomfort  ia 
coiuuderable.     Excessive  perspiration  may  of^  be 
prevented  by  the  habitual  use  of  the  odd  bath,  and 
by  tonics,  sudi  as  iron,  quinine,  strychnia,  etc  Lo 
cally,  the  use  of  astringent  lotions  of  vin^ar  or  ft 
weak  solution  of  lead  will  also  be  of  service.  Bromi- 
drosis  or  fetid  sweating  is  often  associated  with  the 
former  condition,  and  it  too  may  be  general  or  local 
It  most  frequenti^  affects  the  feet,  espedally  in  those 
who  have  much  ratigue,  and  is  a  source  of  much  per- 
sonal diaoomfort  as  well  as  of  annoyance  to  others.  U 
is  apparentijr  due  to  rapid  decomposition  in  the  per- 
spiration which  has  saturated  the  stockings,  and  toe  its 
treatment  it  is  essential  that  these  should  be  frequaidy 
changed  and  the  feet  washed  several  times  a  day,  driea 
carefully,  and  dusted  with  some  antiseptic  powder, 
such  as  boracic  or  salicylic  acid  mixed  with  ataroh  « 
French  chalk.    Hebra  recommends'  the  appiicatius 
to  the  feet  of  a  composition  of  eaual  parts  or  olive 
and  litharge  plaster  spread  upon  linen  and  used  twiot 
a  day. 

(2J  Of  the  Sebaeeom  GUxndi. — SeborrhoeaiM  %  Xxm 
applied  to  describe  an  accumulation  on  the  akin  of  thi 

■  For  the  atmetareof  the  akin  aee  Akatoht,  vol.  i.  p.  fa-^ 
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Bumal  selMMtu  searetaon  mixed  ap  with  diit  and 
fimDinff  scales  or  a  disdnct  iiuaiiBtalaon.  On  the  head, 
where  it  is  commonly  seen,  it  may  interfere  with  the 
Dotrition  of  the  haa  and  cause  piutial  baldness.  A 
f<nm  of  Uiis  disease  oooars  in  yoang  infknts.  The  main 
treatment  is  loral,  oonsisting  in  thorough  deansing  of 
the  parta.  The  crusts  may  be  softened  with  oil  and 
the  affected  skin  regularly  washed  with  soft  soap  and 
rectified  spirit  The  sebum  freqaently  accumulates  in 
the  sebaceous  ducts,  giving  rise  to  the  minute  black 
points  BO  often  noticed  on  the  face,  back,  and  chest  in 
jomg  adults,  to  which  the  term  e<medone»  is  applied. 
A  form  of  tlua  disorder,  hut  of  I^er  size  ana  white 
appearanee,  is  termed  mHitim.  These  affections  may 
to  a  la^  extent  he  prevented  by  stziet  attuition  to 
aUntion  and  brisk  fritflonof  the  skin,  which  will  also 
often  remove  them  when  tb^  begin  to  appear.  The 
retained  secretion  majr  be  squeezed  out  or  evacuated 
t>y  inaston  and  the  skin  tre^Jwl  with  some  amjAe  sul- 
phur application. 

Aate  a  an  emption  produced  Igr  inflammation  of  the 
sebaceous  glands  and  nur  follides.  It  may  occur  in 
eonnection  with  the  preceding  or  independently,  and 
shows  itself  in  the  lorm  of  red  pimples  or  papules 
which  may  become  pustular  and  be  attended  withcon- 
siderable  snrrounding  irritation  of  the  skin.  This 
tSedion  is  likewise  most  common  ih  early  adult  life, 
andoccniBon  the  chest  and  back  as  well  as  on  the  face, 
where  it  may,  wh«i  of  much  extent,  inodoce  oonud- 
eraUe  disfigurement  It  is  apt  toj^erast  for  months 
at  even  years,  but  usually  in  time  cUsappearB  entirely, 
il^ongh  slight  traces  may  remain  in  the  form  of 
sears  or  stains  upon  the  skin.  Eruptjons  of  this  kind 
are  sometimes  produced  by  the  continued  internal  use 
certain  drugs,  such  as  the  iodide  or  bromide  of 
potassium.  'Hie  treatment  is  nmilar  to  that  for  the 
prerious  affection,  viz. ,  brisk  friction  of  the  skin,  short 
of  producing  irritation,  and  the  application  of  a  sul- 
phur loUon  or  ointment.  Attention  to  the  general 
health  by  soitable  diet,  tonics,  exercise,  etc.,  is  a  oec- 
easary  ac^uvant  A  variety  of  this  malady,  to  which 
Uie  name  acm  rcmacea  is  given,  is  a  more  severe  and 
troublesome  disorder  than  that  already  mentioned.  It 
is  dianuteriaed  by  great  redness  of  the  nose  and  oheeks, 
aooompanied  wiw  nodular  enlargements  on  the  surface 
of  the  din*  which  produce  marked  disfigurement 
Although  often  seen  in  persons  who  live  too  freely,  it 
is  by  DO  means  confined  to  such,  but  may  arise  in  con- 
nection with  disturbances  of  the  general  health,  espe- 
cially of  the  function  of  digestion,  and  in  females  with 
menstrual  disorders.  It  is  apt  to  be  exceedingly  in- 
tractable to  treatment,  which  is  here  too,  as  in  the 
preceding  form,  partly  local  and  partly  constitutional. 
Of  internal  remedies  preparations  of  iodine  and  of 
arsenic  are  sometimes  found  of  service. 

MoSutcum  contaffUman  belongs  to  this  class  of  skin 
diseasea  It  consists  of  an  enlargement  of  the  seba- 
ceous  j^ds  and  occlusion  of  the  ducts,  and  is  seen 
most  commonly  on  the  &oe,  body,  or  hands  in  children, 
or  on  the  bresists  in  women.  It  is  sud  to  be  ocmta- 
fl^ons,  but  it  is  a  rare  form  of  skin  disease. 

n.  BiSOBDZBS  ATTBCnNQ  NUTIUTION. — (1 )  Mmer- 
tnphiet. — A  corn  {davm)  is  a  local  thickening  of  the 
Axn,  generally  occurring  on  the  toes.  There  is  hyper^ 
trophy  of  the  epidermis,  and  in  the  centre  of  the  com 
there  is  usually  a  still  denser  mass,  whidi,  preemng 
down  upon  the  subjaoent  sensitive  true  skin,  causes 
|»in  ana  may  give  rise  to  infiammation  and  suppura- 
Uon  in  the  part  When  situated  between  the  toes  the 
com  is  softer  than  when  on  the  free  surface  of  the  foot 
The  treatment  consists  in  maceration  of  the  hardened 
skin  and  the  use  of  the  knife  or  strong  caustics.  Sali- 
f^lic  acid  oombioed  with  ether  and  collodion,  pMuted 
over  the  part,  is  said  to  be  useful  in  Uie  case  of  soft 
eoms. 

A  VMTt  (uemtoa)  is  an  excrescence  from  the  surface 
of  the  skin  due  to  hypOTtrophy^  of  the  papillary  layer 
of  the  cutis  and  of  the  epidermis.  This  lorm  of  growth 
Vol.  xxu.— ii» 


may  also  occur  on  muootis  membranes.  Warts  oooa- 
sionally  disappear  spontaneously,  or  they  may  be  ex* 
eised,  or  carefully  touched  with  some  strong  caustic 
acid  or  alkali. 

lefulaoni  or  xeroderma  consists  of  a  general  thidc- 
ening  of  the  whole  skin  and  marked  aooumnlation  of 
the  epidermic  elements,  with  atrophy  of  the  sebaceous 
glands,  giving  rise  to  a  hard,  dry,  bcaI^  condition.  It 
generally  first  appears  in  infancy,  and  is  probably  con- 
genital. It  diners  in  intensity  and  in  distribution 
in  different  cases,  and  is  generally  little  amenable  to 
an^  bat  palliative  remedies,  such  as  the  regular  appli- 
cation 01  oily  substances,  although  it  is  not  a  fatal 
malady. 

For  tiZepAanfuuu  Artibum^  see  vol.  viii  p.  119. 

(2)  ^fropAi«8.— The  chief  of  tluee  relate  to  the  hair. 
Ckinitieg  or  whitening  of  the  hdir  consists  in  the  non- 
formation  of  the  pigmentary  matter  which  is  normally 
present  in  the  suostanoe  of  the  hair,  and  occurs  gen- 
erally as  a  slow  senile  change.  It  may,  however^  take 
place  prematurely,  in  which  case  it  is  often  hereditary ; 
or  it  may  be  associated  with  degenerative  changes 
taking  place  in  the  system.  It  is  occasionally  seen  to 
occur  temporarily  in  very  ^oung  persons  in  connection 
with  some  defective  condition  oi  the  general  health. 
Its  development  suddenly  has  not  nnnequently  been 
observed  as  the  result  of  some  strong  mental  emotion. 

Akpeda^  or  baldn^  is  the  lc«6  of  hair,  which  is 
most  commonly  a  senile  change  and  irremediable,  or 
on  the  other  huid  may  be  premature,  occurring  either 
hereditarily  mr  in  connection  with  some  previous  con- 
stitutionat  morUd  state  U-g-t  after  fevers  or  other 
blood  poisons),  in  which  latter  case  it  may  be  only, 
although  not  always,  temporary.  It  appears  to  depead 
upon  atrophic  changes  affecting  the  hair  follicle,  in- 
duding  obliteration  of  the  capillary  vessels, — the 
result  of  which  is  that  strong  hairs  cease  to  be  pro- 
duced, and  only  feeble,  short,  and  thin  hair  {Jam.\tgo\ 
is  formed,  which  soon  falls  off  and  is  not  reproduced. 
UjBUfdly  the  whole  skin  of  the  bury  scalp  undergoes 
thinning  and  other  atrophic  changes  as  well  as  the 
hair  follicle.  Sometimes  the  loss  of  hur  occurs  in 
distinct  circular  patches  (oiopeda  oreoto),  which  tend 
to  spread  until  the  whole  scalp  is  denuded.  The  treat- 
ment of  temporaiy  or  premature  baldness  bears  refer- 
ence especially  to  any  known  conditions  affeoting  the 
general  nealth ;  and  tonics,  baths,  and  other  means  to 

1>romote  a  vigorous  skin  function  are  useful.  Stimu* 
ating  liniments  containing  spirits  and  oantharides,  the 
reguuT  deansing  and  moderate  brushing  of  the  parts, 
the  application  to  the  scalp  of  the  constant  current  of 
electricity,  and  various  other  remedies  appear  to  be  of 
service  in  promoting  the  growth  of  hair. 

(3)  Nisto  FojmatiOTU. — (a)  i^t^m*  is  a  disease  char- 
acterized by  the  formation  in  the  skin  of  tubercles  or 
nodules  consisting  of  new  cell  growth  which  has  nO 
tendency  to  further  development,  but  to  retrograde 
change,  leading  to  ulceration  and  destruction  of  the 
skin  and  other  tissues  in  which  it  exists,  and  the  sub- 
sequent formation  of  permanent  white  soars.  Liipm 
vmgaria  is  most  commonly  seen  in  early  life,  and  oc- 
curs chiefly  on  the  face,  about  the  nose,  oheeks,  ears, 
etc. ,  but  It  may  also  affect  the  skin  of  the  body  or 
limbs.  It  first  shows  itself  in  the  form  of  smdl, 
dightly  prominent  nodules  covered  with  thin  cmsts  or 
scftbs.  These  may  be  absorbed  and  removed  at  one 
point,  but  they  tend  to  spread  at  another.  Their  dis- 
appearance is  followed  by  a  wfaito  permanent  cicatrix, 
llie  disease  may  be  superficial,  in  which  case  both  the 
ulceration  and  resulting  scar  are  slight  (lupm  ncfivexe- 
dems) ;  or,  on  the  other  hand,  the  ulcerative  process 
may  be  deep  and  extensive,  destroying  a  large  portion 
of  the  tissues  of  the  nose  or  cheeks,  and  leaving  deep 
marks  with  much  disfigurement  {Jupux  exedent). 
Another  form  of  this  disease,  termed  lupus  erythema- 
to»\at,  is  of  comparatively  nuld  oharaoter,  and  occurs 

.  on  the  nose  and  adjacent  portions  of  the  oheeks  in  the 
!  form  of  red  patches  coveorNl  with  thin  scales,  under- 
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Death  which  are  seen  the  widened  openings  of  the 
sebaceous  ducts,— this  variety  of  the  dtsease  affecting 

r tally  that  portion  of  the  skin  texture.  It  is  very 
in  disappearing,  but  does  not  leave  any  marked  scar. 
Lupus  is  geuer^  more  frequentiy  seen  in  women  than 
in  men,  and  it  is  held  to  be  condeoted  with  a  aorofti- 
lous  constitntion.  Its  treatment  bears  reference  es- 
pecially to  this  condition  (see  ScaoFrmA].  In  the 
snpemcial  variety  the  appucation  of  soothing  oint- 
ments when  there  is  much  redness,  and  Squire's 
method  of  slight  linear  incisions  to  destroy  the  in- 
creased blood  supply,  are  ofien  serviceable.  In  the 
ordinary  form  the  great  prindple  of  local  treatment  is 
to  remove  the  new  tissue  growth.  This  is  most  readily 
done  either  by  solid  points  of  caustic,  of  which  the 
nitrate  of  silver  is  perhaps  the  best,  thrust  into  the 
tubercles  to  break  them  up,  or  by  means  of  a  scoop 
(Volkmann's  spoon)  to  scrape  away  the  diseased 
masses.  Only  such  means  can  the  ulceration  he 
arrested  and  heahng  brought  aboul. 

(6)  Leprony  [eUphxtntioM  Grtreorvm)  may  be  re- 
^rded  as  belonging  ,to  this  class  of  urin  diseases, 
inasmuch  as  it  consists  in  a  new  growth  of  cell  mate- 
rial, like  InpuB,  but  wi^  less  tendency  to  disintegration 
andmth  a  wider  distribution  affecting  the  skin,  mucous 
membranes,  nerves,  etc.,  all  over  the  body.  For 
its  histor/  and  pathology  see  vol  liv.  p.  469  »q. 
Leprosy  w  not  aroenalHe  to  treatment,  beyond  at- 
tempta  at  palliatioD  of  the  qnnptoms  and  general 
hygiene. 

(4)  Plgtnenttiry  Chtmges.~ChlQaimia  is  an  abnor- 
mal pinnentation,  in  the  form  of  brown  patfihra,  either 
generaJiv  diffused  or  confined  to  one  part,  such  as  the 
forehead  and  &oe,  and  occasionally  seen  in  women  suf- 
fering ftnm  uterine  ulmenta.  Adcfison's  tJueate  is 
connected  with  a  morbid  oondition  of  the  Boprarenal 
capsules  (see  Patholoot),  and  is  aooompanied  with 
general  bronzing  of  the  dcin,  t<^ether  with  ansemia 
and  great  and  inereasing  prostration.  Leucoderma  is 
a  dumge  in  the  pigmentation  of  the  skin,  whereby  it 
becomes  whit«  in  patches,  with  a  tendency  to  spread 
and  affect  almost  the  whole  snrfaoe,  until  a  few  daHc 
areas  alone  remain  to  represent  the  original  appearance 
of  the  skin.  It  is  someUmee  called  white  leprosy,  but 
has  no  relation  to  that  disease,  nor  is  it  of  an^  special 
significance  as  regards  the  health.  ATbinxxni  is  an  en- 
tire absence  of  pigment  from  the  hair,  skin,  eyes,  etc. 
The  hair  is  usually  white,  and  the  skin  exceedingly 
pale  J  and  the  eye  has  a  pinkish  appearanoe.  This 
condition  is  congenital  It  oooauonally  exists  to  a 
partial  extent  in  any  of  die  textures  named. 

ni.  Inflammatoet  Skin  Awsctions. —These 
embrace  the  following  chief  varieties  :  (1)  diffuse  (ery- 
thema) ;  (2)  papular  (liohen)j  (3)oataTThaI  (eosema); 
(4)  vencular  (herpes,  pemphigus)  ;  (5)  pustular  (im- 
peUgo);  and  (6)  scaly  (^riasis,  pityriasis). 

(1)  Diff'vMe. — This  vanety  includes  erythema  (see 
Ertbipelas)  and  its  forms,  particularlv  erythema 
nodomtmt  which  consists  of  spots  and  patches  of  dark 
red  color  and  slightly  elevated,  appearing  on  the  front 
of  the  legs  and  back  of  the  arms  m  young  persons, 
mostly  females.  The  patches  oontinue  for  a  numljer 
of  days  and  then  become  &inter.  It  is  supposed  to  be 
cmnet^ed  with  rhenmatiam,  joint  pains  not  unfre- 
qnently  acoompanyinc  it  Urtieana  or  nettlo-rask  is 
a  diffuse  redness  <n  the  sUn,  aooompanied  with  wheals 
of  raised  and  paler  appearance,  not  unlike  the  effect 
produced  by  the  stin^  of  nettles  or  of  insects,  and 
attended  with  great  irritation  and  itching.  Certain 
kinds  of  food,  such  as  fruit  and  fish,  produce  this 
eruption  in  some  persons,  as  also  some  drugs,  such  as 
opium.  It  is  best  treated  by  some  soothing  applica- 
tion, such  as  a  solution  of  sal  volatile,  to  which  a  little 
chloral  has  been  added,  and  by  attention  to  the  state 
of  the  alimentary  canal  Roteola-,  which  oonfusts  in 
the  appearance  of  rose-colored  spots  upon  the  body,  is 
frequently  seen  in  children,  and  is  apt  to  be  mistaken 
finr  measles,  but  has  none  of  the  aooompaoying  febrile 


or  catarrhal  qrmptoms  of  diat  disorder,  and  is  of  brief 

duration. 

(2)  .ftpuZnr.  —  Idchen,  an  eruption  conMsUn^  of 
small,  thickly-set  and  slightly-elevated  red  pointo, 
more  or  less  widely  distributed  over  the  body,  and  in 
the  young  somewhat  naembling  scariet  fever,  but  with 
onlyslightfebrileeiyinptonuiaiia  nosorethrcMit,  usuiily 
results  from  digestive  derangements,  but  apimr«itly 
may  also  arise  from  exposure  to  the  sun,  and  it  lasts 
but  a  short  time.  Some  forms,  however  (e-g.,  Ucken 
ruber),  are  of  chronic  character  and  difficult  or  treats 
ment.  The  ordinary  form  requires  little  beyond  at- 
tention to  the  digestive  organs  and  the  application  of 
a  soothing  lotion  or  powder,  llie  chronic  forms  are 
best  treated  by  the  administration  of  arsenia  Stroph- 
ulus, or  tooth-rash,  or,  as  it  is  popularly  termed,  *'  red 
gum,"  an  affection  very  common  in  young  infants, 
belongs  to  thie  class  of  skin  disorders. 

(3)  Catarrhal. — Eczema,  one  of  the  most  common 
and  important  of  dl  skin  diseases,  consists  of  an  In- 
flammation_  of  the  true  skin,  of  catarrhal  ehanuster, 
together  with  the  formation  of  papules,  veodes,  or 
pustules,  attended  with  more  or  less  discharM,  and 
with  itching  and  other  symptoms  of  irritation.  It  may 
be  either  acute  or  chronic,  and  presents  itself  in  a 
variety  of  forms.  As  regards  causation,  it  appears 
imjXMttible  to  assign  any  one  condition  as  giving  nee  to 
this  disease.  It  occurs  fVeqnently  in  persons  to  all  ap- 
pearance in  perfect  health,  and  it  may  in  such  cases  be 
a  permanent  or  recurring  affection  during  awhole  life- 
time. Again  it  is  undoubtedly  found  in  persons  who 
possess  a  morbid  constitution,  such  as  the  gouty  or 
scrofulous ;  but  apart  from  any  sueh  evident  associa- 
tions it  seems  in  some  instances  itself  distinctiy  heredi- 
taiy.  .Sometimes  it  is  set  up  as  tjie  result  of  local  or  ' 
general  irritation  of  the  akin  in  certun  oocnpatiout, 
and  it  may  exist  in  connection  with  the  presence  of 
some  other  skin  diseass.  It  is  much  more  common  in 
men  than  in  women.  Numerous  varieties  of  eozema 
are  described,  according  to  its  site  and  duration  ;  only 
the  more  important' of  these  can  be  alluded  to.  Acute 
eczema  shows  itself  by  redness  and  swelling  of  the 
skin,  with  the  formation  of  minute  veucles,  and  at- 
tended with  severe  beat  and  irrit^on.  Should  the 
vesides  rupture,  a  raw  moist  surface  is  formed,  from 
which  a  colorless  discharge  ooses,  which  when  it  ao- 
oumulates  forms  thin  crusts.    The  attack  may  be 

Kneral  over  the  greater  portion  of  the  body,  or  it  may 
entirely  localized  to  a  limb  or  other  part  It  usually 
lasts  for  a  few  we^  and  then  passes  off,  leaving, 
however,  a  liability  to  leounrenoe.  Snob  attacks  may 
ooeor  as  a  result  or  digestive  derangements,  or  in  per- 
sons of  riienmatio  or  gonty  halnt,  and  they  tend  to 
appear  at  certain  seasons,  sndi  as  springtime.  They 
are  usually  best  tnated  by  attration  to  the  cenentl 
health,  and  by  a  umple  and  oarefblly-regnlated  diet, 
while  locally  some  soothing  application,  such  as  a  weak 
lead  lotion  or  a  dusting  powder  of  sine,  starch,  or 
boracic  aoid,  will  be  found  of  benefit.  Chronic  eczema 
shows  itself  in  various  fbrms,  of  which  we  note  the 
most  common.  In  eczema  nihrum  the  disease  affects 
a  part,  veiy  ofleu  a  limb,  as  a  severe  form  of  inflam- 
mation, iritn  great  redness  and  weeping  or  oozing  of 
serous  matter  firom  the  raw  sui&oe.  It  ^ves  rise  to 
great  irritation  and  pain,  and  m^  cause  wmsidermble 
distnrbanoe  of  the  general  healtn.  It  may  last  for 
years,  with  intervals  of  partial  recovery,  but  eanly  ro- 
ourring.  The  skin  of  the.  limb  becomes  in  time 
thickened  and  the  limb  itself  much  swc^eo.  In  drjt 
eczema  the  skin,  though  irritaUe,  remains  d^  and 
scaly.  ^  In  ptutular  eczema  or  eczema  impetiffmodeM^ 
in  addition  to  the  ontaneoua  inflammation  there  oocnr 
pustules  which  break  and  the  purulenv  matter  forma 
yellow  crusts  upon  the  skin.  This  form  is  very  com- 
mon on  the  heads  of  young  dtdldren  during  the  period 
of  dentition.  The  ^atment  of  chronic  eczema  depends 
in  great  measure  upon  the  form  it  assumes.  Where 
there  exists  much  irritation,  sootbing  lotioiis  or  appU- 


Digitized  by 


Google 


SKIN  DISEASES. 


13i 


etdons  similar  to  those  required  for  acute  eczema  are 
Beoeasary ;  bat  where  irritation  has  Bubeided,  stimulat- 
ing ointmenta,  such  as  t^oae  of  zino  or  white  precipitate, 
ire  often  of  service.  Constitutional  remedies,  such  as 
iron,  anenic,  etc ,  are  an  important  and  often  essential 
part  of  successful  treatment 

(4)  Vesicular. — Herpes  is  an  iQflammation  of  the 
traa  skin,  attended  wim  the  formation  of  isolated  or 
nonped  vesidea  of  various  sizes  upon  a  reddened  base. 
The;  oontain  a  clear  fluid,  and  either  rupture  or  diy 
up.    Two  well-marked  varieties  of  herpes  are  fre- 

Suently  met  with,  (a)  In  herpe$  labiaiU  et  nascUiit 
le  eruption  oocors  about  the  lips  and  noee.  It  is 
Been  in  cases  of  certain  acute  febnle  ailments,  such  as 
fevers,  inflammation  of  the  lungs,  or  even  in  a  severe 
cold.  It  BOOQ  passes  off.  (6)  In  herpes  zoster,  zona, 
or  shingles,  the  eruption  occurs  in  the  course  of  one  or 
more  mUmneous  nerves,  oft«n  on  one  side  of  the  trunk, 
hat  it  may  be  on  the  face,  limbs,  or  other  parte.  It 
may  oeenr  at  any  age,  but  is  probably  more  trequently 
met  with  in  elderly  people.  The  appeanmce  of  the 
enii^Uon  is  usually  preceded  by  severe- stinginjg  neu- 
nlgio  pains  for  several  dtya,  and,  not  only  diinng  the 
ooDttonanoe  of  the  herpetic  spots,  but  long  after  they 
bare  dried  up  and  disappeared,  these  pains  sometimes 
amtinue  and  give  rise  to  great  Buffering.  Tbe  disease 
Bddom  recurs.  The  most  that  oan  be  done  for  its  re- 
lief is  to  protect  fhe  parts  with  cotton  wool  or  some 
dusting  powder,  while  the  pun  may  be  allayed  by 
opiates  or  bromide  of  potanom.  Quinine  internally 
is  often  of  service. 

Pmphiffua  consists  in  large  blebs  upon  a  red  base. 
They  oontun  clear  or  yellowish  fluid.  This  disease 
smean  to  show  itsdf  most  freauently  on  the  bodi^ 
ua  limbs  of  unhealthy  or  neglected  children.  Tbe 
blebs  give  rise  to  much  irritation,  and  when  they  burst 
leave  raw  ulcerated  surfaces  which  are  slow  of  healing. 
One  variety  of  this  malady  [pemphigut/oliaceua)  af- 
beta  the  entire  skin  of  ^e  bod^,  from  which  there 
exudes  a  constant  disbhaive.  This  form  is  apt  sooner 
or  later  to  prove  fiital  from  its  exhausting  effects. 
Ilie  treatment  is  mainly  constitutional,— by  good 
nourishment,  iron,  etc. 

(5)  PUatiuar. — Impetigo^  consisting  of  small  pus- 
toks  ntnated  upon  a  reddened  base,  mostly  occurs  in 
children.  There  appears  to  be  a  contagious  form  of 
this  malady.  Ecthyma  consists  of  large  pustules  of 
similar  character  on  the  bod^  and  limbs.  The  txeat- 
me^  of  these  ulments  remurea  speinal  attention  to 
nutrition,  since  they  nsnal^  occur  in  low  states  of 
health. 

(ft)  Squamous  or  Seafy. — /Wiotu,  an  inflamma- 
tny  affection  of  the  true  skin,  attended  with  the  for- 
mation of  red  spots  or  patches,  which  are  covered 
with  white  rilveiy  scales,  may  affect  any  portion  of  the 
surface  of  the  body,  but  is  most  common  about  the 
dbowB  and  knees,  and  on  the  head.  There  is  as  a 
nile  oomparatively  little  irritation  except  aUthe  ontaet, 
bat  Uiere  is  an  extenrnve  shedding  of  the  scales  from 
the  affected  spots.  Varieties  this  disease  are  de- 
scribed in  religion  to  the  size  and  distribution  of  the 
patches.  The  causes  of  psoriasis  have  given  rise  to 
much  disenssion,  and,  while  some  authorities  regard 
its  sppeanuuM  aa  m  many  instanoea  connected  with 
-  anne  oonatitational  morfaia  state,  sooh  as  gout,  rhen- 
'malum,  etc,  the  mqority  deny  aity  such  relationship 
and  iiient4on  hereditary  influence  as  the  only  recogniza- 
ble cmae,  although  it  must  be  admitted  that  even 
this  evidcane  ia  wanting  in  a  lar|:e  number  of  cases. 
Hie  disease  appears  to  be  consistent  with  contiuned 
good  bealth.  It  is  usually  obstinate  to  treat,  and  may, 
with  intervals  of  comparative  immunity,  lasta  lifetime. 
The  remedies  most  servioeable  are  aisenio  internally 
and  the  application  externally  of  preparations  of  tar. 
Recently  the  employment  of  chrysophanic  add  as  an 
ointment  or  in  solution  has  been  resorted  to  with  con- 
siderable snooess. 

PStyriann,  a  supo&nal  inflammation  of  the  akin. 


with  the  formation  of  minute  branny  scales,  occurs 
most  commonly  on  the  head,  and  is  of  chronic  dura- 
tion. The  remedies  most  useful  are  alkaline  lotions 
and  tar  prepaiations.  A  variety  of  this  disease  (JPitff- 
riasis  rmra)  affects  the  whole  body,  and  is  most  in- 
tractable to  treatment 

IV.  Neuroses  {Nervous  Affections). — ^Various  dis- 
orders of  nutriUon  of  the  skin  occur  in  persons  suf* 
ferine,  from  organic  nervous  diseases,  such  as  bedsores, 
atrophic  changes,  eruptions,  etc. ,  but  these  belong  to 
the  symptoms  of  the  several  diseases  with  which  they 
are  associated.-  The  most  common  of  the  neuroses  of 
the  skin  is  probably  pruritus^  which  is  an  ailment 
characterized  by  intonse  itching  of  the  surface  of  the 
body.  It  may  occur  in  connection  with  other  morbid 
conditions,  such  as  jaundice,  diabetes,  digestive  dis- 
orders, etc,  or  as  the  result  of  the  irritation  produced 
by  lioe  or  other  skin  parasites.  The  most  senous  form 
is  prwrUv»  semUs,  wnich  affects  old  persons,  and  is 
often  a  cause  of  great  suffering,  depriving  the  patient 
of  sleep  (the  malady  being  specially  troublesome  dur* 
ing  the  night).  In  such  oases  it  is  probably  due  to 
atrophic  changes  in  the  skin.  No  eruption  ia  viuble, 
except  such  marks  as  are  produced  by  soratching. 
The  treatment  consists  in  the  removal  of  any  apparent 
cause,  and  measures  to  strengthen  tbe  system,  such  as 
the  use  of  quinine,  iron,  etc  Soothing  lotions  com- 
posed of  solutions  of  alkalies  conjoined  with  chloral, 
opium,  hydrocyanic  acid,  etc ,  may  be  applied  to  the 
affected  skin  at  bedtime 

V.  pARASiTicDiSKA8E8.—(l).4nw»at— The  follow- 
ing are  the  chief  animal  parasitic  diseasec  Ffuhirititii 
is  produced  by  the  presence  of  lice  {pediadi)j  of 
which  there  are  three  varieties,  iufeating  lespeotivdy 
tiie  head,  body,  and  pubea.  The  cause  is  in  most 
instances  nndeanliness,  but  occasionally  in  the  ued, 
and  in  persons  suffering  from  chronic  diseases,  there 
appears  to  be  a  liability  to  development  of  p^ouli, 
notwithstanding  every  care  to  prevent  it.  The  irrita* 
tion  produced  by  tbe  parasite  and  the  scratching  thus 
occasioned  may  give  nse  to  abramons  of  the  skin  and 
eozematous  conditions.  The  treatment  consists  in 
thorough  deansing  of  the  parts  and  the  use  of  pare- 
nticides, such  as  red  or  white  predpitate,  carbolic 
lotions  (one  in  twenty),  or  a  deoootion  or  ointment  of 
staveeacrc  Where  clothing  is  infested  it  should  be 
destroyed  or  subjected  to  a  strong  heat  to  get  rid  both 
of  the  parasites  and  their  ova.  Scahiet  or  itch  is  a 
skin  affection  due  to  the  Aeanu  sctdnei  (see  Mm). 
Tbe  female  inseoCs  bunow  into  the  upper  layers  of  the 
skin  and  deiwdt  thdr  ^gs  in  the  txatA  thus  made. 
Great  irritation  of  the  skin  ia  set  np,  and  soratcliing 
prodnoes  eruptions  which  aggravate  the  condition, 
espedally  at  night  The  most  frequent  sites  are  the 
parts  between  the  fingers,  or  the  wrists,  but  by 
scratching  the  disease  may  be  conveyed  to  any  |mrt  of 
the  body,  and  in  extreme  cases  the  greater  portion  of 
the  Bunaoe  of  the  trunk  and  limbs  may  be  involved. 
In  infants  the  feet  and  buttocks  are  the  parts  which 
suffer.  The  eruption  in  mild  owes  has  at  first  the 
appeatanoe  of  small  raised  vesides  with  dear  fluid, 
but  it  may  beoome  pustular  or  eozematous,  and  ex- 
tensive excoriations  mi^  result  The  treatment  con- 
sists in  thorough  deansing  of  the  skin  and  tbe  inunc- 
tion of  some  fbrm  of  parasitidde, — sulphur  ointment 
being  on  tbe  whole  the  best  The  application  should 
be  discontinued  afler  a  few  daySy  otherwise  irritation 
may  beproduced  by  its  use. 

(2)  Vegetable  parasites  consist  of  fungous  growths 
in  the  texture  of  the  skin  and  hair,  which  are  charac- 
terized microscopically  by  minute  round  bodies  or 
spores  o&^n  coalwced  into  dusters  or  bead-like  arrange* 
ments,  and  jointed  filaments  or  mycelium  of  elongate 
and  branching  form.  They  are  readily  detected  by 
removing  a  hair,  or  scraping  a  portion  of  the  sjTected 
skin,  treating  it  with  a  strong  alkaline  solution,  and 
submitting  it  to  microscopic  examination,  by  which 
the  slight  differences  in  fbrm  and  arrangement  of  the 
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'Varieties  of  the  parasite  can  be  easily  made  out. '  The 
Qommon  name  tinea"  is  applied  to  these  parasitio 
alfootions.  Tmea  tonntranu,  or  ringioorm  (parasite 
TricophyUm  Ummrant),  is  a  very  common  form  of 
parasitic  disease.  It  occurs  as  a  result  of  contagion 
ID  the  heads  of  children,  and  begins  as  circular  patches 
with  a  scaly  appearance  and  reaborder,  which  tend  to 
spread.  The  nair  at  the  part  becomes  thin  and  brittle 
juid  is  easily  removed.  It  is  often  extremely  obstinate 
to  treatment,  and  numerous  agents  have  been  proposed 
as  specifics,  not  one  of  whtcbi,  however,  appears  to 
possess  infallible  virtues.  Among  the  best  are  oleate 
of  mercury  (5  to  10  per  oent.)  and  other  mercurial 
preparations,  all  which,  however,  must  be  used  with 
care,  and  carbolic  or  sulphurous  acid  with  glyoerine, 
iodine,  cantharides,  etc.  *,  but  isolation  of  the  patient 
■B  fitf  as  poBuble,  together  irith  strict  medical  roper* 
vifflon,  are  essential  tat  the  effectual  treatment  of  this 
disorder.  Tinea  tywnt,  or  ringworm  affecting  the 
beard,  uid  tinea  eirdaata,  or  ringworm  affecting  the 
body,  require  to  be  dealt  with  in  a  similar  manner. 
TVncaybvofa,  orfavus  (parasite  Achoritm  Sehoideum), 
is  less  frequently  seen  than  the  preceding.  It  occurs 
mostly  on  the  scalp  in  unhealthy  and  n^lected  chil- 
dren, but  it  may  affect  the  skin  in  any  part  of  the 
body.  It  is  characterized  by  roand,  yellow,  snlphur- 
oolored,  onp-shaped  spots  or  cnists,  which,  when 
occurring  extensively  upon  the  scalp,  have  a  peculiar 
mousy  odor.  It  is  very  destructive  of  h«r  growth, 
and  is  most  difficult  to  cure.  The  best  treatment  is 
removal  of  the  hatrs  by^  epilation,  and  the  employment 
of  some  of  the  paruiticadeB  already  mentKHied,  to- 
gether with  attoition  to  the  health}[  nutrition  of  the 
imtienL  l^mea  mnieolort  or pityrians  versicolor  (para- 
site JKterosponm  /ui^/ur),  u  a  brown-colored  rash  of 
scaly  character  occurring  mostly  in  the  form  of  spots 
or  patches  on  the  skin  of  the  trunk,  particularly  on 
the  &ont  of  the  chest  or  between  the  shoulders,  but 
sometimes  also  upon  the  arms_  and  legs.  It  affects 
adults  in  whom  the  skin-function  is  not  sufficientiy 
attended  to,  or  those  who  are  in  ill-health.  The  para- 
site affects  the  epidermic  cells,  and  is  readily  made 
out  by  the  microscope,  thus  enanling  the  disease  to  be 
distinguished  from  other  skin  disorders  to  which  it 
often  Dears  resemblance.  It  is  best  treated  by  the 
r^;ular  washing  and  brisk  fnction  of  the  parts,  and  by 
the  use  of  some  of  the  applioataons  above  referred  to. 

(j.  o.  A.) 

SKINNER,  John  (1721-1807),  author  of  TuUochr 
gorum  and  Tlie  Etoie  loC  the  Orooh't  Horn,  was  an 
Episcopalian  minister  in  the  parish  of  Longside,  Aber- 
deenshire. He  held  this  charge  for  more  than  sixty- 
four  years.  The  son  of  an  Aberdeenshire  schoolmaster, 
bom  at  Balfour  in  1721,  he  had  been  intended  for  the 
Presbyterian  ministry,  but,  after  passing  through 
Marischal  College,  Aberdeen,  and  teaching  for  a  few 
years,  he  took  orders  in  the  Episcopal  Cnurcb,  and 
was  appointed  to^  the  charge  of  Ixin^ide  in  1742. 
There  was  a  oonsiderable  remnant  of  EpisoopaOT  in 
Aberdeenshire,  but  very  soon  after  Skinner  Joinea  H 
it  became,  in  oonaequenoe  of  the  Jacobite  rebdlion  in 
1745}  amucbperaecnt«dremniuit  The  young  pastor's 
ohnich  wits  bumt^  his  house  was  plundered ;  for  some 
years  he  had  to  mmister  to  his  congregation  by  stealth ; 
and  in  1753  information  was  lodged  that  he  had 
^nken  the  law  by  officiating  to  more  than  four  persons 
beades  his  own  family,  and  he  suffered  imjjrisonment 
for  six  months.  Afler  1760  the  penal  laws  were  less 
strictly  enforced^  but  throughout  the  century  the  lot 
of  the  Episcopidian  ministers  in  Scotland  was  far  from 
comfortaoie,  and  only  the  humblest  provisions  for 
chtircb  services  were  tolerated.  Skinner's  robust 
nature,  however,  made  lipht  of  all  privations ;  and  his 
kindliness,  humor,  conviviality,  ready  wit,  and  gen- 
erous force  of  character  made  him  penonallya&vorite 
fiu-  and  near  outaide  the  bounds  of  his  own  denomina* 
tion.  In  1789  he  was  presented  with  the  fireedom  of 
the  town  in  whose  jail  he  had  been  a  prisoner  for  con- 


sdence  sake.  It  is  by  his  songs,  limited  in  quantity, 
but  some  of  them  of  the  very  highest  quality,  that 
Skinner  is  generally  known.  An  intwesting  oorre- 
spondenoe  took  place  between  him  and  Bums,  who 
considered  TSiUochgorum  *'  the  best  Scotch  song  Scot- 
land ever  saw,"  and  addressed  the  reverend  poet  with 
touching  respect  His  best  songs  had  stolen  into 
print ;  a  collection  was  not  published  till  1809,  under 
the  titie  of  Amusennents  of  Leisure  Hours.  Such  lit- 
erally they  seem  to  have  bee^.  Throughout  his  life 
he  was  a  vigorous  student,  and  in  spite  of  his  scanty 
resources  established  a  more  than  local  reputation  for 
scholarship,  while,  according  to  his  latest  niographer, 
he  had  a  paramount  influence  on  the  doctrinal  views 
of  his  clerical  brethren  in  the  north.  He  published 
in  1788  an  EcdeaiiuHcfd  History  q(  Scotland,  in  the 
form  of  letters ;  and  other  woncs  in  the  same  fonn, 
whieh  beet  suited  his  easy  unaffected  Bt»«n^,  ww« 
collected  and  published  by  his  son  aft«r  his  death 
{June,  1807),  haviM  previoosly  had  a  wide  circulation 
in  manuson^  His  prose  style  has  the  happiness, 
ease,  and  lumd  force  ox  •  natural  master  of  langoags^ 
The  zeascHiin^  of  his  answer  to  Beattie's  Ema  o» 
TruUk  is  an  evidence  of  his  robust  deameea  of  intwleeL 

A  minutely  accnnte  biography  of  Skfnner,  in  connectioa 
with  the  history  of  Episcopacy  In  the  north  of  Scotland, 
was  pbblisbed  by  th«  Bev.  W.  Walker  in  1883.  An  edition 
of  hb  eoDgs  and  poems  by  Kr.  H.  G.  Beld,  18E^  eoBtains 
aa  interestlDg  memoir. 

SKIFTON,  an  ancient  market-town  in  the  West 
Riding  of  Yorkshire,  is  situated  on  the  river  Aire ,  on 
the  Leeds  and  Liverpool  Canal,  and  on  the  Midland 
Rmlway,  9  miles  northwest  of  Keighley  and  15  south- 
east of  Settle.  It  is  substantially  built  of  stone.  The 
strong  castie  built  by  Robert  de  Romille  in  the  time 
of  the  Oonqueror  was  partly  demolished  in  1649,  but 
was  restored  by  the  oonnteas  of  Pembroke,  Of  the 
ancient  building  of  De  Romille  all  thf^  now  remains  is 
the  western  doorway  of  the  inner  castle.  In  the  castie 
grounds  are  the  ruins  of  the  andent  parish  chureh  of 
St.  John.  The  church  of  the  Holy  Trinity,  io  tlw 
Decorated  Qothic,  was  also  partly  demolished  during 
the  Civil  War,  but  was  restored  by  the  couutees  oS 
Pembroke,  and  again  underwent  renovation  in  1854. 
The  free  grammar  school  was  founded  in  1548  by 
William  Enuysted,  a  canon  of  St  Paul's,  London. 
The  town  has  a  consideral^e  general  trade.  Tbe 
population  of  the  urban  sanitary  district  (area  4245 
acres)  in  1871  was  6078  and  in  1881  it  was  9091. 

Skipton  was  the  capital  of  the  ancient  district  at  CrmTsn. 
At  the  Norman  acoeesion  it  twoame  put  of  tlie  po— eMions 
of  Earl  Edwin,  and  was  granted  to  Bobert  de  BomiUe,  who 
built  the  castle  about  tbe  end  of  the  reign  of  William.  Sab- 
Boqaently  it  went  to  the  Albemarle  fomily,  but  was  again 
vested  in  the  crown,  and  Edward  II.  bestowed  it  on  Pieia 
de  Gaveston.  In  1311  it  came  Into  the  posBes^a  of  the 
CliffoTdi.  The  csstle  was  taken  by  the  Parliamentaiy 
forces  in  1645  and  demolished  in  1649. 

SKITTLES.  This  English  game,  which  somewhat 
resembles  American  bowls  (see  vol.  iv.  p.  164),  was 
formeriy  known  as  KaUs  (Fr.  qutflea),  and  firet  eame 
into  vogue  in  Englaud  in  the  14th  century.  Nine 
large  oval-headed  pins  with  flat  bottoms,  and  made  of 
a  hard  wood,  are  set  up  on  a  wooden  frmme,  three 
pins  square  on  each  side.  An  angle  and  not  an  OTen 
side  or  the  said  square  is  presented  towards  the  player, 
who  stands  at  the  distance  of  21  feet.^  There  may  be 
one  or  two  players  a-side ;  mid  the  object  of  each  mde 
is  to  knock  down,  or  "  floor,"  the  greatest  number  of 
pins  in  the  least  possible  number  of  throws,  which  are 
generally  two  or  three,  though  they  may  extend  to 
five,  according  to  agreemenL  The  roundish  ball  used 
for  throwing  weighs  from  8  to  14  fib,  and  in  fur  play- 
ing only  one  step  forward  is  tdlowed  in  delivery.  A 
firm  grasp  should  be  taken  of  the  ball  in  a  sfightly 
Wanting  position,  so  as  to  staike  the  fore  pin  on  the 
shoulder  and  then  reach  the  back  ones.  A  plaprer  who 
olnrs  the  hoard- in  two  throws  maybe  ooondered  m 
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food  all-round  one.  In  different  localities  there  are 
minor  variationa  in  playing  the  game. 

SKUA,*  the  name  for  a  long  while  given  to  certain 
of  the  Laridae  (see  Gcxl,  toI.  xi.  p.  243),  which  suffi- 
ciently differ  in  stracture,  ap^aranoe,  and  habits  to 
justiiy  their  aeparation  as  a  distinct  genus,  Stercoranus 
[Le$triB  of  some  writers),  or  even  Subfamily,  Sterco- 
rarimct.  Swift  of  flight,  powerfully  armed,  but  above 
■11  endowed  with  extraordinarv  courage,  they  pursue 
tlicir  weaker  cousins,  making  the  latter  disgorge  their 
already-swallowed  prey,  which  is  nimbly  caught  before 
it  reaches  the  water ;  and  this  habit,  often  observed  by 
tailuiB  and  fishermen,  has  made  these  predatory  and 
parasitic  birds  locally  known  as  "Teasers,"  "Boat- 
■wains,"*  and,  from  a  misconception  of  their  intent, 
"Duughunters."  On  land,  however,  whither  they 
resort  to  breed,  they  seek  food  of  their  own  taking, 
whether  small  mammab,  little  birds,  insects,  or  ber- 
lies;  but  even  here  their  uncommon  courage  is  ex- 
hibited, and  they  will  defend  their  homes  and  offspring 
with  Uie  utmost  spirit  against  any  intruder,  repeatedly 
shooting  down  on  man  or  dog  that  invades  their  haunts, 
while  every  bird  almost,  &om  an  Eagle  downwards,  is 
repelled  by  buffets  or  something  worse. 

The  largest  apecies  known  Is  the  Stereorariiu  catarrkaetea 
of  omithologiste — the  "  Skooi  "  or  "  Bonxle  "  of  the  Shet- 
landen,  a  bint  io  size  equalling  a  Herring-Qull,  Lanu 
■rgaUtUitf.  The  sexes  do  not  dlfler  appreciably  in  color, 
which  is  of  a  dark  brown,  somewhat  lighter  beneath  ;  but 
the  primaries  have  at  the  base  a  patch  of  white,  visible 
sren  when  the  wings  are  closed,  and  forming,  when  they 
are  spnad,  a  connpicaooa  band.  The  bill  and  feetare  black. 
This  a  species  of  comparatively  limited  range,  breeding 
only  in  some  two  or  three  localities  io  the  Shetlands,  about 
half  a  doEen  in  the  Fseroes,'  and  hardly  more  ia  Iceland, 
Oat  of  the  breeding  season  it  shows  itself  in  most  ports  of 
the  North  Atlantic,  hut  never  seems  to  stray  further  south 
than  Gibraltar  or  Morocco,  and  it  is  therefore  a  matter  of 
much  interest  to  find  the  Southern  Ocean  inhabited  by  a 
bird— the  "  Port  Egmont  Hen  "  of  Cook's  Voyagea — which 
so  closely  resembles  the  Skua  as  to  have  been  for  a  long 
while  regarded  as  specifically  identical  with  it,  bat  is  now 
ttsnally  recognised  as  distinct  nnder  the  name  of  8,  antare- 
licia.  This  bird,  chatactericed  by  its  stout  deep  bill  and 
want  of  rafoDB  tint  on  its  lower  plumage,  has  an  extensivo 
range,  and  would  seem  to  exhibit  a  tendency  to  farther 
differentiation,  since  Hr.  Sannders,  in  a  monograph  of  the 
group  (ftw.  Zool.  Society,  .1H76,  pp.  317-332),  says  that  it 
presents  three  local  forms  —  one  occurring  from 
Zealand  to  Norfolk  Island  and  past  Kerguelen  Jjand  to  the 
Cape  of  Good  Hope,  another  restricted  to  the  Falklands, 
and  the  third  hitherto  only  met  with  near  the  south-polar 
ice.  On  the  western  coast  of  South  America,  making  its 
way  into  the  Straits  of  Magellau,  and  passing  along  tho 
coast  so  far  as  Rio  Janeiro,  is  found  S.  dtileruU,  distinguished 
among  other  characters  by  the  cinnamon  tint  of  its  lower 

Elamage.    Three  other  smaller  species  of  the  genos  are 
nown,and  each  is  more  widely  distributed  than  those  just 
mentioned,  but  the  home  of  all  is  in  the  more  northern 

Erts  of  the  earth,  though  in  winter  two  of  them  go  very 
rsonth,  and,  crossing  tiie  equator,  show  themselvee  on  the 
mmm  that  wash  the  Cape  of  Oood  Hope,  Australia,  New 
Zealand,  and  Pern.  The  first  of  them  is  S.  pomatorhintu 
(often  incorrectly  spelt  pomariniM),  about  the  size  of  a  com- 
Bon  Gull,  Lanu  ooauf,  and  presenting,  irrespective  of  sex, 

1  Thus  written  by  Holer  (efrea  16M)  as  that  of  a  Fnroeee  bird 
(JhMffeSktUr)  an  example  of  which  he  nenl  to  Clualas  (Eiotic. 
AuctariMm,  p.  387).  The  word  being  thence  copied  by  Wll- 
Incbbr  has  been  genenUly  adopted  by  BngliBb  authors,  and  ap- 
plied DT  them  to  all  the  congeners  oi  the  species  to  which  It  was 
orlgtnslly  pecnllar. 

"This  name  In  seamen's  omitholocy  applies  to  several  other 
kinds  of  birds,  and.  though  perhaps  first  given  to  those  of  this 
group,  is nowadarn  most  commonly  used  for  tfaespecles  of  Tbofic- 
nBD  (q-v.),  the  projecting  middle  feathers  of  the  tail  In  each  kind 
biADg  generaUyltkened  to  the  marline-spike  that  la  Identified  with 
tbe  boatswains  position;  bnt  perhaps  the  authoritative  char- 
acter aauimed  by  both  bird  and  officer  originallT  su^ested  the 
iMune. 

*  It  hss  long  been  snbjected  to  persecution  In  these  Islands,  a 
jeward  being  paid  for  its  head.  On  tbe  other  band,  in  tbe  Shet- 
landa  a  line  was  exacted  for  its  death,  as  it  was  believed  to  pro- 
tect ttae  sheep  against  Eagles.  Yet  for  all  this  It  would  long  ago 
lutTC  been  extirpated  there,  and  have  ceased  to  be  a  Britiah  bird 
in  alt  but  name,  but  for  the  special  protection  affbrded  It  by  lev- 
eral  members  of  two  fkmilles  (Edmonston  and  Rcott  of  Uelby), 
wboM  exertions  to  that  effect  deserve  the  praise  and  recognition 
of  all  omlthologttfs. 


two  very  distinct  phases  of  plnmage,  one  almost  wholly 
sooty-brown,  the  other  particolored— dark  above  and  white 
on  the  breast,  the  sides  of  the  neck  being  of  a  glossy  straw- 
color,  and  tbe  lower  part  of  the  neck  and  tbe  sides  of  the 
body  barred  with  brown ;  but  a  singular  feature  in  the 
adults  of  this  species  is  that  the  two  median  tail-feathers, 
which  are  elongated,  have  their  shaft  twisted  towards  the 
tip,  BO  that  in  flight  the  lower  surfaces  of  their  webs  are 
pressed  together  vertically,  giving  the  bird  the  appearance- 
of  having  n  disk  attached  to  its  tail.  The  second  and  third 

rcies  BO  closely  resemble  each  other,  except  in  size,  that 
ir  distinctness  was  for  many  years  nnperceived,  and  iu 
consequence  their  nomenclature  is  an  almost  bewildering 
puzzle.  Ur.  Saunders  (loc.  cit.)  thinks  that  the  larger  of 
them,  which  is  about  the  size  of  a  Black-headed  Gull, 
should  stand  as  8.  ercpUlaiiu.  and  the  smaller  as  ^.  parasi- 
Hcua,  though  the  latter  name  has  been  generally  used  for 
the  Larger  when  that  is  not  termed,  as  it  often  is,  S.  richard- 
aoni — a  name  that  correctly  applies  only  to  whole-colored 
examples,  for  this  species  too  is  dimorphic.  Even  its  proper 
English  name*  is  disputable,  but  it  has  been  frequently 
called  the  Arctic  Gull  or  Arctic  Skua,  and  it  is  by  iar  the 
commonest  of  tbe  genus  in  Britain,  and  perhaps  throughout 
the  northern  hemisphere.  It  breeds  abundantly  on  many 
of  the  Scottish  islands,  and  in  most  countries  lying  to  the 
northward.  The  nest  is  generally  in  long  lieather,  and 
contains  two  eggs  of  a  dark  olive  color,  suS^ised  with  still 
darker  brown  patches.  Birds  of  eitber  phase  of  plumage 
pair  indiscriminately,  and  the  young  show  by  their  earliest 
feathers  whether  they  will  prove  whole  or  particolored ; 
bnt  in  their  immature  plumage  the  upper  surface  is  barred 
with  pale  reddish -brown.  The  smallest  species,  commonly 
known  in  English  as  the  Long-tailed  or  Bufibn'a  Skua  is 
not  known  to  exhibit  the  remarkable  dimorphism  to  which 
the  two  preceding  are  subject.  It  breeds  abnndantl,^-  in 
some  seasons  on  the  fells  of  Lapland,  its  appearance  de- 
pending chiefly  on  the  presence  of  lemmings  {Lemmus 
norv^ctu),  on  which  it  mainly  preys.  All  these  three 
species  occasionally  visit  the  southern  coasts  of  Europe  in 
large  flocks,  but  their  visitations  are  highly  irregular, 

(A.  N.) 

SKUNK-  The  ezistenoe  of  the  animal  to  which 
this  name*  is  applied  was  first  notified  to  European 
naturalists  as  king  ago  as  1636,  in  Gabriel  Sagard- 


Common  Skunk.* 

Theodat.^8  Hatory  of  Canada,  where,  in  oommencing 
his  quunt  account  of  it  (t>.  748),  he  describes  it  as 
'*  entans  du  diable,  que  les  Hurons  appelle  Scangaresse, 
.  .  .  .  une  beste  fort  puante,"  etc.  This  fully  shows 
in  what  reputation  the  skunk  was  then  held,  a  reputa- 

4  It  Is  the"FaBgadalr"  of  the  Hebrides,  the  "Shool"  of  the 
Shetiands,  and  the  "Scoutl-allen"  of  tbe  fishermen  on  the  east 
coast  of  Scotland. 

*  Probably  derived  trom  "Seecawk,"  the  Cree  name  for  tha 
skunk.   Another  form  given  l8"a^:anku." 

•  [This  animal  Is  not  arboreal.— Am.  Ed.] 
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tion  which  has  lasted  to  the  present  dme,  and  has  be- 
OQipe  so  notorious  that  the  mere  name  of  skunk  is  an 
op^briouB  epithet  and  can  hardly  be  used  in  polite 
soQiety. 

The  skunks,  for  there  are  several  species  of  these 
animals,  are  members  of  the  Meline  or  bad|^r-Uke 
section  of  the  fiuuily  Ma»tdxda^  which  ooutains  also 
the  martens,  stoats,  otters,  eta ,  and  jbrms  the  largest 
family  of  the  Asn^oidea  or  bi»r-like  division  of  the 
Land  Cnmieora  (see  the  artide  Hajhialla.,  vol.  zr. 
pp.  446-47,  where  the  zoological  characters  of  these 
groups  are  given  in  detail). 

The  common  skuok  {MephitU  mepkUica)  is  a  nadve 
of  North  America,  eztendine  from  Hudson's 
southwards  to  Ouatemala  in  Centnl  America.  It  is 
a  beautiful  little  animal,  about  the  size  of  a  cat,  though 
of  a  stouter  and  heavier  build,  with  rich  lustrous  black 
fur,  strikingly  varied  on  the  back  by  a  very  variably 
shaped  patch  or  streak  of  white.  Its  muzzle  is  long 
and  pointed,  its  eyes  sharp  and  bead-like,  and  ila  gray 
or  white  tut  is  long  and  unusually  bushy. 

The  foUoiring  acoount  of  the  habits  and  disposition 
of  the  skunk  is  extracted  from  Dr.  G.  Hart  Merriam's 
MtmmaXM  of  t&e  Adirmidatk  Begim^  New  York, 
1884  : 

"  nie  akonk  preys  npon  mice,  iwlamanden,  ftw,  and  tJie 
eggs  of  birds  tfaat  nest  on  orwltfaln  i«acli  froitt  the  gToand. 
At  times  he  eata  carrion,  and  if  he  chances  to  stninbTe  upon 
a  hen's  nest  the  eggs  are  Ihible  to  Buffer ;  and  once  in  a 
while  he  acquires  the  eril  liablt  of  robbing  the  hen-roost, 
bat  as  a  role  skunks  are  not  addicted  to  this  vice. 

'*  Of  all  our  native  mammals  periiapa  no  one  is  so  UDiver- 
sally  abased  and  has  so  many  nnpleasant  things  said  abont 
it  as  the  innocent  suh}eot  of  the  present  Uognwfay ;  and  yet 
no  other  species  is  half  so  valnahle  to  the  Armer.  Pre- 
eminently an  insect-eater,  he  destroys  more  beetles,  grass- 
homters,  and  the  like  than  all  our  other  mammals  together, 
wid  in  addition  to  these  he  davonrs  vast  nombeis  of  mice, 

"  He  does  not  evince  that  dread  of  man  that  is  so  mani- 
fest in  the  vast  mt^orlty  of  oor  mammiUs,  and  when  met 
during  any  of  his  circumambalations  rarely  thinks  of  mo- 
iling away.  He  is  slow  in  movement  and  deliberate  in 
action  and  does  not  often  harry  himself  in  whatever  he 
does.  His  ordinary  gatt  is  a  measured  walk,  but  when 
pressed  for  time  be  breaks  into  a  low  shufBing  gallop.  It 
Is  hard  to  intimidate  a  skunk,  but  when  once  rauly  nigbt- 
ened  he  manages  to  get  over  the  ground  at  a  very  foir  pace. 

"  Skunks  remain  active  throughout  the  greater  part  of  the 
year  in  this  regioa,  and  hibernate  only  dnring  the  severest 
portion  of  the  winter.  They  differ  from  most  of  out  hiber- 
nating mammals  in  that  the  inactive  period  is  apparently 
dependent  solely  on  the  tempetatare,  while  the  mere 
amount  of  snow  has  no  Inflnenee  whatever  npon  their 
movements. 

"  Skunks,  particularly  when  young,  make  very  pretty 

Els,  being  attractive  in  appearance,  gentle  in  disposition, 
teresting  in  manners,  and  cleanly  in  habits— raro  quali- 
ties indeed  I  They  are  idayftil,  sometimes  mischievous,  and 
manifeet  considerable  auction  fat  those  who  have  the  care 
of  them.  Their  flesh  is  white,  tender,  and  sweet,  and  is 
delidouB  eating. 

"  Skunks  have  large  fiunilies,  ttfsm  six  to  ten  young  being 
ecnuBonly  raised  eadh  season  ;  and  as  a  rule  they  alllive  in 
the  same  hole  until  the  f<dlowlag  spring." 

We  nowcometothe  consideration  of  the  remarkable 
and  overpowering  odor  which  haa  brought  the  skunk 
into  such  evil  notorietv,  and  which  is  not  the  mere 
smell  of  the  andmal  itself,  as  in  the  case  of  most  other 
evil-smelling  mammals,  but  arises  from  the  much- 
modified  secvetion  of  the  anal  glands.  These  glands 
althongh  present  in  ^  MvM^da,  an  espedally  de- 
veloped in  the  skunks,  and  are  peculiar  for  b«ng  so 
entard^  under  the  control  of  the  animal  that  at  ordi- 
naiT  times,  as  Dr.  Merriun  has  stated,  the  animal  is 
enabled  to  be  both  cleanly  and  free  from  smell.  The 
^ttids  which  secrete  the  odoriferous  fluid  are  modtfi- 
oations  of  the  ordinary  anal  glands  poeaccoed  by  nearly 
all  Camivora,  but  in  the  skunks  they  are  enoimoosly 
enlarged,  entirely  surround  the  rectum,  and  are  pro- 
vided with  thi<^  muscular  gizzard-like  ooats.  The  two 
ducts  leading  from  tJiese  glands  open  at  the  t«p8  of 
two  small  conical  papillaa  placed  just  inside  the  anus, 


in  such  a  position  thatby  everting  the  anus  the  animal 
cat)  protrude  them  externally,  and  with  them  can  guide 
the  direction  of  the  jet  of  nauseous  fluid,  which  is 
often  propelled  by  the  powerfrd  muscles  sorrounding 
the  glands  to  a  distance  of  from  8  to  12  feet. 

It  is  almost  needless  to  state  that  the  old  stories 
about  the  skunk's  smell  arinng  from  its  urine,  and  of 
its  sfdashtQg  the  fluid  about  with  ita  tail  are  both  en- 
tirely without  foundation.  The  secretion  itself  is  a 
dear  ydlowidi  liquid,  widi  a  marvellously  penetratang 
ammoniaoal  and  nauseous  smell.  So  powerful  and 
penetrating  is  this  smell  t^at  Sh.  Memam  says,  I 
have  known  the  scent  to  become  strikingly  apparent  id 
eveiypart  of  a  well-closed  house,  in  wintefj  wiUiio 
five  minutes  time  after  a  skunk  had  been  killed  at  a 
distance  of  more  than  a  hundred  yards,"  and  under 
fitvorable  conditions  it  may  be  distinctly  perceived  at 
a  distance  of  more  than  a  mile  ;  instances  are  also  on 
record  of  persons  having  become  entirely  un<»nB(»*oua 
after  inhahng  the  smell.  On  the  other  hand  it  is  said 
to  act  as  a  potent  remedy  in  cases  of  asthma  and 
mmilar  diseases,  but  to  moat  people  such  a  remedy 
would  be  almost  worse  than  the  disease  itaelf. 

The  other  species  of  skunk  are  the  following  : 

The  Long-tailed  Skunk  (Jf«AM«  maerwa),  a  native  of 
central  and  sonthem  Mexioo,  differs  from  the  common  ne> 
cies  by  generally  having  two  white  stripes  along  its  mma, 
and  by  its  mnch  longer  and  bushier  tail. 

The  little  Striped  Skunk  (if<!pAM«jw(onu<),  found  in  the 
southern  United  States,  and  ranging  southwards  to  Tnoatam 
and  Guatemala,  ia  much  smaller  than  Jf.  ruephiUea,  and  Its 
coloring  is  of  a  very  peculiar  and  striking  nature,  oonsist- 
iog  of  toxxx  interrupted  longitudinal  white  stripes  on  a 
black  ground,  the  general  aspect  of  the  animal  being  one 
of  the  most  beantirul  and  striking  In  all  this  brightly 
marked  family.  Its  skull  also  diners  to  such  an  extent 
f^m  that  of  the  common  skunk  that  this  species  has  been 
separated  as  a  distinct  genus  under  the  name  of  S^iogalaf 
but  there  is  hardly  snffident  reason  for  this. 

Finally,  the  Conepatl  (CbM^pafM  mopartto),  the  skunk  of 
tropical  America,  ranging  from  Texas  to  Chill  and  Pata- 
gonia, differs  still  more  from  the  true  skunks,  althon^  In 
color  it  is  almost  precisely  similar  to  the  common  specie*, 
varying  in  the  same  way  and  to  the  same  renurkable  ex- 
tent in  the  relative  development  of  the  black  and  white. 
Its  build  is  heavier  than  In  AnMMa  ;  Its  snout  and  head  are 
more  pig-like ;  and  Its  noatnU  open  downwards  and  for- 
wards instead  of  laterally  on  the  sides  of  the  muasle.  Its 
skull  has  many  special  characters,  and  ita  teeth  are  different 
in  shape  and,  as  a  rule,  in  number  also,  the  fint  minute 
premwiur  of  Xlqikifis  being  almost  invariably  afaeent,  so  that 
its  dental  fbrmula  Is  only  i  f ,  «    jna  },  «  i  =  32. 

For  descriptions  of  the  anal  glands  see  Wyman,  Fr.  Bott.  Soe., 
1.  p.  110,  IBM;  Warren,  Pr.  Botl.  SocULja.  176, 18(1 ;  Parker,  ^mk. 
Nat.,  V.  iL  246, 1671  i  Chatln,  Ann.  Sel.  NaL,  [6],  xiz._p.  100.  Ifl7i ; 
and  for  general  desoripUve  accounts  see  Allen,  BuO.  sanard  OoiL. 
1.  p.  178,  I860 ;  Coues,  TWf^siirAw  AntrntOt.  pp.  187-280.  1877 ;  Her^ 
riam,  Hf  fiqmi,  (O.  T.) 

SKVIBA,  a  district  town  of  European  Rnsul^  ia 
the  government  of  Kieff,  77  miles  southwest  of  Ki^, 
and  27  miles  from  the  Fastova  railway-junction.  It  In 
merely  a  big  village,  with  14,200  inhabitants,  moetiy 
engaged  in  agriculture,  and  has  municipal  institutions 
only  as  the  seat  of  the  administration  of  the  district. 
There  is  a  considerable  esport  of  grain  and  cattle  from 
the  district,  which  is  fertile  and  has  many  villages  of 
from  3000  to  5000  inhabitants.  In  the  14th  century 
Skvira  was  a  far  more  important  town  than  now,  but 
the  wars  destroyed  it,  so  that  two  centuries  later  it  was 
left  uninhabited ;  it  was  settled  anew  bv  Prince  Bd- 
tinski,  and  the  population  slowly  reaohea  the  number 
of  1000  by  the  entl  of  the  last  oentuxy.  The  town  haa 
grown  rapidly  during  the  last  ninety  yean. 

SKYii,  the  largest  ishuid  of  the  Inner  Hebrides, 
Scotland,  is  situated  between  the  mainland  of  Inver- 
ness-shire, within  which  county  it  is  included,  and  the 
group  of  the  Outer  Hebrides.  It  Ues  between  57**  1  ^ 
12''  and  sr  42'  30"  N.  lat.  and  5"  38'  50"  and  6«  47" 
8"  W.  long.  It  is  separated  from  the  mainland  at  ita 
eastern  comer  by  Loch  Alsh  and  Kyle  Rhea,  the 
channel  at  the  narrowest  point  having  a  breadtii  of 
only  about  3  ftiriongs.    Southwards  Kj'le  Rhea  widens 
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out  into  the  Sound  of  Slest,  and  to  the  west  of  Loch 
Alsh  there  is  a  sndden  widening  of  the  gap  to  the 
extent  of  aboat  9  miles.    Along  the  eastern  shore  are 
ibe  islands  of  Pabba,  Scalpa,  Raasay,  Fladda,  and 
Buna   The  Minoh  separatinff  Lewis  and  the  mun- 
Und  bounds  Skye  on  the  north,  and  the  Little  Minch 
to  the  northweet  separates  it  from  North  Uist  and 
Huris.   The  total  area  is  411,703  acres  or  643  square 
miles.  The  ooast-line  is  extremely  irregular,  abound- 
mg  in  inleta  of  a  great  Tariety  of  form  and  siset  and 
in  tbe  ncvth  and  west  it  is  wildly  precipitous.  The 
i^-Jand  is  natoraUr  divided  into  three  parts,  each 
aauked  off  by  its  ^stinotive  gedogy  uid  soenenr.  By 
nodi  Uie  largeat  division  lies  to  the  ntatk  of  a  line 
drawn  from  Loch  Brittle  to  the  head  of  Loch  Sliea- 
chuL  In  this  area  the  rocks  are  almost  wholly 
Tarieties  of  basalt,  disposed  in  nearly  horizontu 
sheets,  which  give  a  singular  tabolar  shape  to  tbe 
hiUs  and  terraced  forms  to  the  slopes.    To  the  east 
of  Loch  Snixort  are  the  basaltic  groups  whioh  include 
the  Ston-  Rode  (2360  feet),  with  its  curioiis  oolumns, 
and  the  Quiraing  (1774  leet),  with  its  verdant  plat- 
form in  the  centre  of  a  range  of  rugged  clifls.    In  the 
northwest  are  Maoleod's  Tables  (1601  feet)  and  some 
smaller  summits.   The  central  division  may  be  de- 
fined  along  its  southern  border  by  a  Hue  drawn  from 
Loch  Slapin  to  Broadford.    Its  rocks  are  almost 
wholly  of  vdcanio  orii^n,  and  belong  mainly  to  two 
groQpe,  each  chanujtnued  by  its  peculiar  monntun 
oatfioes.   Tbe  dark  gabbros  and  dolerites  form  the 
ridges  of  the  Cuillins,  and  reach  in  Scuir-na- 
a  height  of  3167  feet,  and  in  Blaaven  3042 
feet    To  the  northeast  of  the  Cuillins  tower  in 
Btriking  contrast  the  pyramidal  Red  Monntuns,  oon- 
sstisg  of  granite,  syenite,  quartx-porphyry,  and 
viriooa  allied  rooks,  and  reaching  in  Gmmaig  a  height 
of  2670  feet.   The  third  division  includes  aU  the  rest 
of  ^e  island,  and  oonnsts  of  two  toleraUy  distinct 
traota.  The  more  northerly  of  these  lies  along  the 
base  of  the  Red  HiUs,  and  forms  the  narrow  part  of 
Skye  between  Strathaird  and  Broadford  Bay.   It  is 
composed  munly  of  Secondary  rocks  (Lias  and  Oolite)^ 
^iDD^  whioh  the  eruptive  masaes  of  the  Bed  Hills 
have  Deen  thnuU    The  more  soatheily  part  com- 
prises the  district  of  Sleat,  and  consists  of  red  sand- 
stone (Torridon  sand-stone  or  Cambrian),  rising  in 
Scuir-na-Coinnich  to  2401  feet,  and  of  various  orys- 
talline  schista  md  qnartrit«8  which  stTetoh  firom  Loch 
Alsh  along  the  Sound  of  Sleat  to  the  southern  point 
of  the  islaiid.   A  considerable  tract  of  limestone  lies 
in  the  centre  of  Strath  Parish,  some  of  which  has 
heen  altered  by  the  eruptive  rocks  into  a  pure  white 
marUe.   There  are  sevenl  inland  lochs  of  considorable 
use,  the  largest  being  Loch  Coniisk,  remarkable  for 
the  gloomy  grandeur  of  its  situation  in  the  heart  of 
theCtdUins. 

On  teeoaat  ol  the  damp  climate  the  land  is  better  adapted 
tor  nuing  sheep  and  oattie  than  for  tillage.  A  large  nam- 
tier  of  eattie<tf  the  West  Highland  breed  are  grased  on  the 
moua.  Tb/t  sheep  are  principally  blackheed,  but  some 
Chevioti  are  iJso  kept.  The  greater  portion  of  the  inhab- 
itenti  are  crofters,  who  Inhabit  chiefly  miserable  hats  with 
m  flnplaoe  in  tiie  middle  of  the  floor,  the  smoke  eecaping 
b^  a  miAn  In  the  roof,  ^e  number  of  crofts  in  Skye,  ac- 
eoidluto  ibit  report  of  the  Croften  Ooauoission,  1884.  was 
3061.  The  number  fhmlllw  Reeled  degrees  ttom 
XhfAi  holdings  between  1840  and  1800  was  5012,  represent- 
ing a  population  of  25,060,  and  between  1860  and  1883  1948, 
vepreaeoting  a  population  of  9740.  Many  of  tbe  croftera 
eaMort  timoaelves  partly  by  fishing.  In  the  Loch  Garron 
and  Skye  distaiet  the  namber  of  boats  in  1884  was  950,  em- 
joying  2904  men  and  boys.  From  20,627  In  1821  the  popn- 
ktioD  of  Skye  had  increased  to  23,082  in  1841,  bat  by  1871 
it  had  decreased  to  17,830,  and  lu  1881,  to  16,869,  of  whom 
16,099  were  Qaellc-speaking.  The  nnmber  of  females  was 
8803  and  of  males  7988.  Portree,  the  principal  town,  has  a 
popolation  of  8^ 

See.  beald«*tbe  works  lelbRed  to  under  HssBion,  Alexander 
taith'aSWanerta  jtoe^lHB;  Robert  Bochanan's  TV  Abrfd  Aba 


SLANDER.  SeeLiBKL. 

SLATE  is  an  argillaceous  rock  of  various  colors- 
blue,  green,  purple,  gray,  and  black— and  a  peculiar 
structure  by  which  it  readily  splite  into  thin  plates  w 
laminae.  It  is  of  sedimentary  origin,  being  primarily 
deposited  on  ocean  floors  as  fine  mud  formed  by  the 
waste  and  denudation  of  pre-existing  rocks,  and  after* 
wards  compressed,  hardened,  and  altered  into  compact 
rock.  Slate  beds  occur  mainly  in  the  Cambrian,  Silu- 
rian, and  Devonian  formations — 6«quently  alternating 
with  bands  of  grit  and  limestone,  or  interstratified 
with  felspathio  lava  or  ashes — and,  being  tilted  up 
from  their  original  htmsontal  or  neariy  horiimital 
position,  stretch  across  wide  districts  in  a  series  of 
undulations,  which  rise  to  the  sniftoe  in  cnHfes,  or  dqt 
into  troughs  underground  and  form  angles  of  evoy 
indination  with  the  norison.' 

State  rock  spHts^  along  cleavage  pluies  which  are 
distinct  from  and  independent  (h  original  stratifica- 
tion. These  planes  are,  as  a  ralej  vertical  or  highly 
inclined,  and  intersect  the  lines  oi  bedding  at  various 
angles,  but  sometimes  coincide  with  them.  The  strike 
of  cleavtwe  is  generally  puallel  with  that  of  the  slate 
beds,  and  a  uniform  dirMtion  is  often  maintained  over 
wide  areas,  as  in  North  Wales,  where  it  is  nearly  north- 
northeast  and  south-southwest,  while  in  Shropshiro 
it  is  northeast  and  southwest,  and  in  Pembrokeshire 
north-t^-west  and  Bouth-by-easL  This  peculiar  dear-' 
1^  structure  is  believed  to  be  the  result  of  a  comlxnar 
^on  of  intense  fbroes,  chiefly  lateral  pressure  acting  at 
right  angles  to  the  planes  or  cleavage. 

Contraction,  compresuon,  shearing,  uid  other  pow- 
erful forces  have  caused  ^eat  disturbances  in  slate 
beds,  unce  they  were  first  thrown  down  as  fine  sedi- 
ment, and  the  results  are  seen  in  the  foldings,  contor* 
tjons,  fissures,  rents,  and  dislocations  that  now  exist 
The  fissures  often  follow  well-defined  courses  and  form 
(Uvisional  planes  termed  joints, — some  running  paralld 
with  the  smke  and  called  strike  joints,  others  running 
in  the  direction  of  the  dip  uid  called  dip  joints. 
Dykes  of  greenstone  and  other  volcanic  matter,  and 
also  veins  of  quarts,  intersect  the  beds,  and  the  sur* 
&oes  of  rents  are  xrequently  baked  by  heat  footed 
from  the  interior.  Faults  also  occur,  and  cause  dis- 
placements of  the  beds  by  upheaval  or  downthrow  of 
one  or  other  side  of  a  rent 

Several  varices  of  cla^  slate  are  met  with,  and 
are  characterised  \is  the  mineral  that  chiefly  prevails. 
The  color — varying  shades  of  blue,  greeoj  and  purple 
being  the  most  common — dejiends  mainl;^  on  the 
presence  of  iron  and  the  form  m  whioh  it  exists.  The 
common  roofing  slate  of  oommeroe  is  generally  fine- 
grained, and  combines  great  strength  and  durability 
with  moderate  weight  It  is  also  very  dense,  1  cubio 
foot  weighing  ovor  170  pounds,  while  according  to  Mr. 
Wilkinson  it  takes  on  an  avenge  20,000  pounds  to 
crush  1  cubio  inch.  . 

Certain  varieties  of  slate,  however,  are  soft  and 
perishable,  particularly  the  black  carbonaceous  kinds. 
Cubes  of  iron  pyrites  frequentJy  occur  in  slate  rock, 
and  are  generally  deleterious,  owin^  to  their  tendency 
to  decompose  aiia  fidl  out ;  bat  this  is  not  always  the 

>  The  following  table  shows  the  older  sedimentary  fbrmaUoos 
in  which  slate  beds  mainlr  ooonr.  In  the  order  of  niperposltlon : 

iVtBianr  er  Paixome  Bodet. 

Fennlan.  Magrneet&n  llmeetone,  marls,  aandstones,  etc 
CarbontferouB.  Coal  measures,  limeBtone,  slate,  etc. 
DeTonlan.  Old  red  sandstone,  slates,  etc. 

fLadlow  group. 
Upper.  -^Wenlock. 

I  Upper  Llandoverr. 
Lower  Llandovery. 
Caradoc  and  Bala. 
Llandello. 
.Lower.  ■  Arenlg- 

Tremadoc. 
LIngula  flags. 
I  Henerian  beds. 
Cambrian.  Cambrian  grits,  conglomerates,  and  iTstis 
PrlmltlTe  oryitalllae  rocks.  Onelss,  schists,  etc. 


snnrian. 
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cue,  as  some  of  the  moat  durable  slates  are  sprinkled 
with  pyrites  without  detriment. 

The  following  percentage  analysis  of  an  average 
sample  of  Welsh  roofing  slate  is  given  by  Professor 
Hull:* 


60^ 

19.70 

7.83 

Soda  

 2.20 

1.12 

 -  3.30 

Slate  has  been  used  for  roofing  during  many  centn- 
tiee,  and  it  is  sud  that  some  of  the  old  castles  of 
N(»th  Wales — such  as  Gamarron  and  Oonway — were 
covered  with  this  materitd.  And  no  doubt  the  better 
dass  of  houses,  situated  in  the  neighborhood  of  slate 
beds,  would  be  roofed  with  slates  obtained  by  rou^h 
anr&ee  digging,  or  from  blocks  exposed  by  mountain 
streams  and  split  the  action  of  the  weather,  long 
before  regular  guarnring  operations  commenced.  The 
Delabole  quames  of  Cornwall  had  acquired  consider- 
able  importanoe  as  far  Imck  as  the  1 6th  century,  and 
some  of  the  Welah  slate  quarries  are  very  old,  as  are 
those  of  Angers  in  France.  But  the  slate  industiy 
belongs  mainly  to  the  present  century  and  latter 
part  of  the  18th  *  and  smce  the  opening  up  of  the 
country  by  sea  and  land  communications  the  progress 
and  development  of  date  quarries  have  been  great  and 
nind.  The  largest  and  most  valuaUe  quarries  of 
North  Wa^  axe  worked  in  the  Oambrian  and  Lower 
Silurian  beds,  those  of  Llanberis  and  Penrhyn  being 
woriced  in  the  former,  and  the  Feedniog  auarries  in 
the  latter.  Important  quarries  are  worked  in  Cum- 
berland (Lower  Silurian),  Westmoreland  and  Lanca- 
shire (Upper  Silurian),  and  also  in  Devon  and  Corn- 
wall (Devonian  and  Carboniferous),  the  lake  districts 
being  specially  noted  for  their  rich  ^ reen  slates.  Some 
of  the  western  and  midland  districts  of  Scotland — 
mainly  Argyleshire,  Dumbartonshire  and  Perthshire 
—produce  very  strong  and  durable  slates  (Lower 
Silurian  and  Cambrian),  the  largest  and  most  imi>or- 
tant  quarries  being  at  Ballachulisb  in  Argyllsbire, 
where  15,000  tons  are  annually  made.  The  Scotch 
alatea  are  chiefly  blue  in  oolor,  but  thin  beds  of  green 
are'found  in  aome  of  die  central  distriots. 
.  Slate  is  now  almost  universally  used  for  roofing 
houses  and  buildings  of  eveiy  description,  and  for 
such  purposes  it  is  unequalled,  the  better  sorts 
sessing  all  the  quidities  neoessuy  for  protection  agiunst 
wind,  nin  and  storm.  The  finer  varieties  are  made 
into  writing  slates,  and  in  districts  where  cn»a-cleav- 
age  exists  euate  pencils  are  made.    Slabs  are  also  man- 
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tured,  and,  being  readily  cut,  planed,  dressed  and 
nelled,  are  used  for  chimney  pieces,  billtwi  tables, 
wall  linings,  cisterns,  paving,  tombstones^  ridge  rolls 
and  various  other  architectural  and  industnal  purposes. 

Sate  xoeka  are  quarried  botii  above  ground  and  below 
ground,  according  m  they  lie  near  to  or  dtstaiit  from  the 
sarfitce.  Whoo  thej  ue  near  the  sariace,  and  their  dip 
eorreeponda  with  the  slope  of  the  ground,  they  are  in  the 
most  lavorable  position,  and  are  worked  in  temtces  or  gal- 
leries formed  along  the  strike  of  the  beds  and  having  a 
height  of  abont  50  feet.  The  galleries  are  generally  earned 
on  In  sections  of  t«n  yards,  worked  across  the  beds,  and 
may  rise  to  any  heiftbt  or  be  sunk  below  the  sarronnding 
level  by  excavations.  When  the  rock  is  mach  removed 
firom  the  surbce,  or  inconveniently  situated  for  open  work- 
ings, it  la  quarried  in  underground  chambers  reached  by 
levels  driven  through  the  intervening  mass  and  across  or 
along  the  beds.  Or  it  mav  be  necessary  to  sink  shafts,  as 
in  coid-plti,  before  the  rooK  la  arrived  at,  but  the  cost  of 

.  1  AiibttwaMt  Ontammal  Staum  nf  Qrtat  BrUain  tmd  Ibreign 
OMmMa,U72. 
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doing  so  forms  a  serious  drawback.  Inclines,  w^on% 
tramways  and  other  maohfnery  are  employed  in  slate 
qnarries  as  in  other  qaarrles,  to  suit  the  special  circum- 
stances and  position  of  the  operations,  and  need  sot  b« 
detailed.  , 
The  sections  of  a  gallery  are  generally  worked  bj 
crews  of  t&i  men,  who  undertoke  to  perform  all  operations 
of  quarrying,  splitting  and  dressing  at  fixed  rates.  Tbe 
rock  is  bored  by  jumper  drills  directed  and  turned  by  the 
&and  and  driven  oy  hammers.  When  the  bore  is  short  sod 
of  snMl  diameter  one  man  can  do  the  work,  holding  the 
jumper  with  one  hand  and  usinfc  the  hammer  wi^  the 
other.  But  when  a  large  mass  of  rock  has  to  be  thrown 
down  a  bore  4  to  6  feet  deep  and  a  diameter  of  2  to  3  inches 
is  required  and  three  men  are  employed — one  to  gnide  and 
turn  the  jamper  and  two  to  drive  it  with  heavy  nunmen. 
Bores  of  intermediate  size  are  made  by  two  men,  one  hold- 
ing and  the  ot^er  driving  the  drill.  When  the  boring  has 
to  be  done  oo  a  steep  bee  a  staging  is  fixed  to  tbe  lock  or 
suspended  from  the  top  by  means  of  ropes.  The  explorive 
generally  used  is  lOcJi-blaBUng  powder,  being  the  most 
snitable  for  the  beaving  force  required  to  throw  out  or 
detach  massep  of  rock  without  much  splintering,  which 
would  destroy  the  blobks  for  slate  making.  Advantage  Is 
taken  of  the  natural  outs  or  Joints  In  Uaating,  as  the  rode 
is  readily  thrown  or  worked  off  these.  Fnm  the  mass 
thrown  out  by  the  blast,  or  loosened  so  as  readily  to  come 
away  by  the  use  of  crowbars,  t^e  men  caretUlly  select  and 
scot  all  good  blocks  and  send  them  in  i^ions  to  the  slate 
huts  to  be  split  and  dressed  Into  slates.  Two  men  are  am- 

filoyed  at  this  operation — one  splitting  and  the  other  dreas- 
ag,  performing  their  work  In '  a  sitting  posture,  ^e 
splitter  places  a  block  on  end  between  his  knees,  and  with 
chisel  and  mallet  splits  it  i  nto  as  many  plates  as  possible,  of 
the  usual  thiokoess  for  roofing  purposes— uamuy,  quarter 
of  an  inch  more  or  less,  acoording  to  the  slie  and  stxoigtli 
required.  These  plates  are  then  placed  horiaontally  by  the 
dresser  on  a  vertical  iron  '*  stand,"  and  cut  with  a  shsfp  knife 
into  slates  of  various  sizes  suitable  for  the  market  (from  30 
in.  X  16  in.  to  10  in,  x  6  in.).  Certain  sizes  are  designated 
by  names  from  the  peerage,  such  as  princesses  (S4  in.  z  14 
in.),  duchesses  (24  x  12),  marcbionesMa  (22  z  II),  oounteases 
(20  X  10),  viaconntesses  (18  x  9),  ladles  (16  x  10),  etc  In 
every  slate  rock  there  is  a  large  amount  of  wiate  or  bad 
rock,  which  is  thrown  away  as  rubbish — tbe  proportion  of 
good  to  bad  varying  from  one  in  twelve  to  one  in  thirty. 
Attempts  are  being  made  at  present  to  have  this  waste 
material  mannbctnred  into  some  article  of  industrial  value, 
and  as  it  consista  chiefly  of  silica  and  alamina,  these 
attempts  should  prove  soocessfnl. 

The  slate  industry  of  the  British  Isles  is  now  of  very 
considerable  importance,  that  of  Nor^  Wales  in  particular 
being  immense.  According  to  tbe  census  of  1881  the  num- 
ber of  slate  quarriers  in  tbe  United  Kingdom  amounted  to 
15,765,  while  over  half  a  million  tons  of  slates  and  ^be  are 
produced  annually,  tbe  value  of  which  may  be  estimated  at 
or  over  £1,29(MN)0  [16,075,000].  The  number  of  slates  ex- 
ported  in  1884  exceeded  40  millions,  the  declared  value  being 
£251,824  [$1,223,864.64],  of  which  over  35  millions  went  to 
Qermany,  valaed  at  £163,321  [1793,740.06],  over  5]  millions 
to  Anstralada,  valued  at  £37,474  [$182,123.64],  and  over  3 
millions  to  Denmark,  valued  at  tMM*  [$166,717,441. 

Good  alato  beds  are  also  worked  in  tbe  sooth  of  Ireland, 
particularly  iu  the  counties  of  Wloklow,  Tipperary,  Cork, 
and  Kerry  (Lower  Silurian,  Devonian  and  Carboniferons). 
On  the  continent  of  Europe  slate  rock  is  worked  in  Devoaiaa 
and  other  formations— in  France  (Lower  Silurian  and  De- 
vonian), Belgium,  Sweden,  Norway,  Qermany,  Austria  and 
Italy  (Oolitic).  In  North  America  immense  slate  beds  ex- 
tend fh>m  Newfoundland  westwards  to  the  Oreat  Lakes  and 
Bouthwestwarda  to  Arkansas  (U.  S.) ;  and  alato  quarries  m.n 
sueoessftilW^  worked  In  Newfoundland,  Ouiada  and  In  the 
States  of  MiUne,  Yetmont,  Uaisachusetts,*NewTork,  Penn- 
sylvania, etc.  Writing  and  roofing  slates  and  slabs  of  every 
variety  of  size  and  color  are  mano&ctured  in  these ;  bat 
none  of  the  quarries  have  hitherto  reached  the  immenae 
devel<nKnentB  ot  the  prinelp^  ones  in  North  Wales.  And 
yet,  witJi  dbaiacterisUc  enterprise,  roofing  slatfla  have  bera 
wlttiin  recent  years  imported  to  Ortat  Britain  fkom  New- 
foundland and  the  United  Strtes.  (n.  c.) 


SLAUGHTER  H0U8B. 

produce  slate.— AM.  En.] 
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F'  appears  to  be  troe  that,  in  the  words  of  Danoyer, 
the  economic  r^me  of  eyery  society  which  baa 
noendy  become  aedentai;^  is  founded  on  the  slavery 
of  the  iDdustiial  professions.  In  the  hunter  penod 
the  mnK6  warrior  does  not  uudaTe  his  Tanqnisfaed 
enony,  bat  slays  him  ;  the  womra  of  a  conquered  tribe 
be  may,  however,  cany  off  and  appropriate  as  wives  or 
as  eerranta,  for  in  this  period  domestic  hibor  falls 
ahnoBt  alt(»ether  on  their  sex.  In  the  pastoral  stage 
riaves  will  be  captured  only  to  be  sold,  with  the  ezoep- 
tion  of  a  few  who  may  be  required  for  the  care  of  flocks 
ir  the  naaJI  amount  of  cultivation  which  is  then  under- 
taken. It  is  in  proportion  as  a  sedentary  life  prevails, 
and  agricoltnial  exploitation  is  practioed  on  a  lareer 
scale,  whilst  warlike  habits  continue  to^exist,  that  the 
labor  of  slaves  is  increasingly  introduced  to  provide 
food  for  the  master,  and  at  the  same  time  save  him 
from  irksome  toil.  Of  this  stage  in  the  social  move- 
uent  slavery  seems  to  have  been,  as  we  have  said,  a 
naiversal  and  inevitaUe  aocompuiiment. 

Bat  wherever  theocratic  orxanizatatHiB  estaUished 
themselves  aJavery  in  the  ordinary  sense  did  not  become 
a  vital  element  in  the  Bodal  systou.   The  members  of 
the  lowest  class  were  not  in  a  state  of  individual  sub- 
jection :  the  entire  caste  to  which  they  belonged  was 
ot^Iectively  subject.    It  is  in  the  communities  in  which 
the  military  order  obtained  sscendency  over  the  sacer- 
dotal, and  which  were  directly  organized  for  war,  that 
slavery  (as  the  word  is  commonly  understood)  had  its 
really  natural  and  appropriate  place.    And,  as  war 
performed  ao  indispensable  function  in  human  history, 
our  just  horror  for  some  aspects  of  slavery  must  not 
prevent  us  from  recognizing  Uiat  institution  as  a  neoea- 
aaz7  step  in  social  progress.   It  is  not  merely  that  in 
its  first  estaUishment  siaveiy  was  an  immense  advance 
hy  sabstitotiiiK  for  tlie  immoUUion  of  captives,  ofVen 
aooompaoied     cannibalism,  their  permanent  oooupa- 
tioa  in  labor  for  the  benefit  of  the  victor.  This 
advantage,  recalled  by  an  old  though  erroneous*  ety- 
mology, IB  generally  acknowledged.    But  it  is  not  so 
well  understood  that  slavery  discharged  important 
o&oee  in  the  later  social  evolution — ^first,  by  enabling 
military  action  to  prevail  with  the  degree  of  intensity 
and  continuity  requisite  for  the  system  of  incorporation 
by  ooDquest  which  was  its  final  destination^  and,  sec- 
ondly, by  forcing  the  captives,  who  with  their  descend- 
ants came  to  form  the  majority  of  the  population  in 
the  eonqnering  community,  to  an  industrial  life,  in  spite 
of  the  antipathy  to  regubr  and  sustained  labor  which 
is  deeply  rooted  in  human  nature,  especially  iu  the 
earlier  stages  of  the  social  movement,  when  insoudance 
is  so  common  a  farait,  and  irresponsibility  is  hailed  as  a 
welcome  relief.   With  respect  to  the  latter  considera- 
tion, it  is  enough  to  say  that  nowhere  has  productive 
indostx^  developed  itself  in  the  form  of  voluntary 
effort ;  in  every  country  of  which  we  have  any  knowl- 
edge it  was  imposed  by  the  strong  upon  the  weak,  and 
was  wrought  into  the  habits  of  the  people  only  by  the 
stem  discipline  of  constraint    From  the  former  point 
of  view  the  freeman,  then  essentially  a  warrior,  and  the 
slave  were  mutual  auxiliaries,  simultaneously  exer- 
cising different  and  oomplementary  functions — each 
aoeoaoary  to  the  muntenanoe  and  fiiruiering  the  activity 


1  SemuIanotooKnate  with  Mnure.  as  huoften  been  supposed ; 
K  Ib  really  related  to  the  Homeric  tiptpot  and  the  verb  <:p«t,  with 
«bieta  the  I^tln  aero  Is  to  be  connected.  It  may  be  here  men- 
thmed  that  (locv  was  originally  a  national  name ;  it  meant  a  man 
of  Slavonic  race  csptnrea  and  made  a  bondman  to  the  Germans. 
"  rram  the  Enzine  to  the  Adriatic,  In  the  state  of  captives  or  sub- 
jects, ....  they  [the  SlaTonians]  overspread  the  land,  and  the 
oatlcaial  appellation  of  the  Staves  has  been  degmded  by  chance  or 
aiAliee  from  tbe  sloulficatlon  of  glory  to  that  of  servitude  "  (Gib- 
bon. Dulime  and  Fiat,  ch.  Iv.).  The  blctorlan  alludes  to  tbe  deri- 
vation of  the  national  name  ftom  atsvo,  glory.  See  Skeat'a  Etgm. 
/MaLfAfi;  seealaoBLAVBL 


of  the  other,  and  thus  co-operating,  without  competi- 
tion or  conflict,  towards  a  common  public  end.  In 
modem  slavery,  on  the  other  hand,  where  the  oocu-' 
pations  of  botn  parties  were  industiial,  the  existence 
of  a  servile  class,  instead  of  rendering  the  (ndsens 
dispoa^  fbr  sodal  service  in  a  different  field,  only 
guaranteed  for  some  of  them  the  possibility  of  self- 
indulgent  ease,  whilst  it  imposed  on  others  tne  neoes- 
sity  of  indigent  id^ess. 

It  was  in  the  Roman  state  that  military  action — in 
Greece  often  purposeless  and,  except  in  tbe  resistance 
to  Persia,  on  the  whole  fruitless — worked  out  the  soci^ 
mission  which  formed  its  true  justificadon.  Hence  at 
Rome  slavery  idso  most  properly  found  its  place,  so 
long  as  that  mission  was  in  progress  of  accomplishment. 
As  soon  as  tbe  march  of  conquest  had  reached  its  nat- 
ural limit,  slavery  b^^  to  be  modified ;  and  when  the 
empire  was  divided  into  the  several  states  which  had 
grown  up  under  it,  and  the  system  of  defence  character- 
istic of  the  Middle  Ages  was  substituted  for  the  aggres- 
sive system  of  antiquity,  slavery  padually  disappeared, 
and  was  replaced  by  serfdom,  which  again,  with  the  rise 
of  modem  industrial  life,  gave  way  to  personal  freedom. 

We  have  so  far  dealt  with  the  political  results  of 
ancient  slavery,  and  have  found  it  to  have  been  in  cer- 
tain respects  not  only  useful  but  indispensable.  When 
we  consider  its  monu  effects,  whilst  endeavoring  to  the 
utmost  to  avoid  exa^ration,  we  must  yet  pronounce 
its  influence  to  have  oeen  profoundly  detrimental  In 
its  action  on  the  slave  it  marred  in  a  great  measure  the 
happy  effects  of  habitual  industry  bv  preventing  the 
development  of  the  sense  of  human  dignity  which  lies 
at  the  foundation  of  morals,  whilst  the  culture  of  his 
ideas  and  sentiments  was  in  meet  cases  entirely  neg- 
lected, and  the  spontaneous  education  arising  from 
the  normal  &mily  relalionB  was  too  often  altogether 
denied  him.  On  the  morality  of  t^e  masters— whether 
personal,  domestic,  or  social — the  effects  of  tlie  institu- 
tion were  disastrous.  The  hslnt  of  absolute  rale, 
alwa^  dangerous  to  our  nature,  was  pecuHail^  coi^ 
rupting  when  it  penetrated  every  department  of^  daily 
life,  and  when  no  external  interference  checked  indi- 
vidual caprice  in  its  action  on  the  feelings  and  for- 
tunes of  inferiors.  It  tended  to  destroy  the  power  of 
self-command,  and  exposed  the  master  to  the  banefiil 
influences  of  flattery.  As  records  domestic  morality, 
the  system  offered  constant  facilities  for  libertinism, 
and  tended  to  subvert  domestic  peace  by  oompromiring 
the  just  dignity  and  ruining  the  happiness  of  the  wife. 
The  sons  of  the  familv  were  familiarized  with  vice, 
and  the  general  tone  of  feeling  of  the  youni^  genera- 
tion was  lowered  by  their  intimate  association  with  a 
despised  and  degraded  class.  On  social  morality, 
properiy  so-called,  the  habits  of  emelty,  or  at  least  of 
harshness,  engendered  (he  relation,  had  a  powerful 
reaction.  Hume  observes  on  *'the  little  humanity 
commonly  observed  in  persons  accustomed  from  their 
infancy  to  exercise  so  great  authority  over  their  fellow- 
creatures  and  to  trample  upon  human  nature  

Nor,"  he  adds,  ""can  a  more  probable  reason  be  as- 
signed for  the  severe,  I  might  say,  barbarous  manners  of 
ancient  times  than  the  practice  of  domestic  slavery,  by 
whidi  every  mui  of  rank  was  rendored  a  petty  tyrant 
and  educated  amidst  the  flattery,  submission,  and  low 
debasement  of  his  slaves."  These  deplorable  results 
were,  of  course,  not  universally  produced ;  there  were 
admirable  exceptions  both  amongst  masters  and 
amongst  slaves — instances  of  benevolent  protection  on 
the  one  side  and  of  unselfish  devotion  on  the  other, 
which  did  honor  to  human  nature ;  but  the  evil  effiects 
without  doubt  greatly  preponderated. 

We  proceed  to  a  closer  study  of  the  institution  of 
slavery  as  it  existed  in  the  Qreek  and  Roman  societies 
xespecUvely. 
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We  And  it  already  ruUy  t^tiibliahed  in  the  Homeric  period. 

The  prisoneni  taken  iu  war  are  rdtained  as 
QRUCK.      slaves,  or  sold  (B.,  xxiv.  758)  or  held  at  ranaom 

llL,  T1.4S7)  bytiie  captor.  Sometimes  the  men 
of  s  oonqaered  town  or  district  are  slain  and  the  women 

carried  off  {Od.,  ix.  40j.  Not  unfrequeatly  fne 
Heroic  penons  were  kidnapped  bj  pirates  and  sold  in 
tfmea.         other  regions,  Uke  Samsns  In  the  Odystey.  Hie 

slave  might  th  ns  be  by  birth  of  equal  rank  with 
his  master,  who  knew  that  the  same  fate  mlj^tt  befall  him- 
self or  some  of  the  members  of  his  family.  The  institution 
does  not  present  itself  in  a  very  hatah  form  in  Homer, 
especially  if  we  consider  (as  Orate  sitggestij  that "  all  classes 
were  much  on  a  level  in  taste,  sentiment,  and  instmction." 
The  male  slaves  were  employed  in  the  tillage  of  the  land 
and  the  tending  of  cattle,  and  the  females  in  domestic  work 
and  household  manufactures.  The  principal  staves  often 
eiOoyed  the  confidence  of  their  masten  ana  had  important 
dntiee  intrusted  to  them ;  and,  after  lengthened  and  meri- 
torious servici.-,  were  put  in  possession  of  a  house  and  prop- 
erty  of  thtiir  own  [Od.,  ziv.  S4).  Qrote's  idea  that  the 
women  slaves  were  in  a  more  pitiable  condition  than  the 
males  does  not  seem  justified,  except  perhaps  in  the  case  of 
the  aietrUU*,  who  turned  the  household  mills  which  ground 
the  floar  consumed  In  the  family,  and  who  were  sometimes 
overworked  by  unfeeling  masters  {Od.,  ix.  110-118).  Part 
of  the  agricnltnral  work  ms  sometimes  done  by  poor  hired 
freemen  {Oietet),  who  are  spoken  of  as  a  wretched  class  ( Od., 
xi,,  490),  and  were  perhaps  employed  almost  exclusively  by 
the  smaller  landholders.  Having  no  powerful  prot^tor  to 
whom  tiiey  could  look  up,  and  depending  on  casual  jobs, 
they  were  probably  in  a  less  desirable  jrasition  than  the 
average  slave.  Homer  conceives  the  lot  of  the  latter  as  a 
hitter  one  {Od.,  viii.  52U ;  11.,  xlx.  302) ;  but  it  must  be  re- 
membered that  the  element  of  change  from  a  former  ele- 
vated position  usually  enters  into  his  descriptions.  He 
marks  in  a  celebrated  couplet  his  sense  of  ^e  moral  deteri- 
oration commonly  wrought  by  tiie  condition  of  slavery  (Od., 
xvii.  382). 

It  is,  however,  In  historic  Oreeoe.  where  we  have  ample 
documentary  information,  that  it  is  most  im- 
Hbtorlc  portant  to  study  the  system  of  slavery ,-~and 
period.  espeoiolly  at  Athens,  where  the  principal  work 
of  Qreek  civilization  found  its  accomplishment. 
The  case  of  Sparta,  in  some  respects  peculiar,  must  be  separ- 
ately considered. 
The  sources  of  slavery  in  Greece  were:  1.  Birth,  the  con- 
dition being  hereditary.  This  was  not  an  abun- 
Souraes  of  dant  source,  women  slaves  being  less  namerons 
slavery.  than  men,  and  wise  masters  making  the  union 
of  the  sexes  rather  a  reward  of  good  service 
than  a  matter  of  speculation  (Xeu.,  (Boon.,  Ix.  5).  It  was  in  i 
general  cheaper  to  buy  a  slave  than  to  rear  one  to  the  age  , 
of  labor.  2.  Sale  of  children  by  their  free  parents,  which  ] 
ms  tolerated,  except  in  Attica,  or  thdr  exposure,  which 
was  permitted,  except  at  Thebes.  The  consequence  of  the 
letter  was  sometimes  to  suhject  them  to  a  servitude  worse 
than  death,  as  is  seen  in  the  plays  of  Plautus  and  Terence, 
which,  as  is  well  known,  d^ict  Qreek,  not  Roman,  manners. 
Freemen,  through  Indigence,  sometimeB  sold  themselves,abd 
at  Athens,  up  to  the  time  of  Solon,  an  insolvent  debtor  be- 
came the  slave  of  his  creditor.  3.  Capture  in  war.  Not 
only  Asiatics  and  Thracians  thus  became  slaves,  but  in  the 
many  wars  between  Oreclan  states,  oootinental  or  colonial, 
Oreeks  were  redneed  to  slavery  by  men  of  their  own  race. 
Thus  Spartans  were  slaves  at  Tegeo,  and  Qelon  sold  out  of 
their  country  the  commonalty  of  Hybltean  Megaia.  At 
Platcea,  at  Scione,  in  Melos,  the  men  were  massacred  or  de- 
ported, the  women  enslaved.  Athenians  were  sold  at  Smuos, 
and  in  Sicily  after  the  failure  of  the  expedition.  In  the 
straggle  of  parties  at  Corcyra,  each  lactton,  when  t^umphant, 
condemned  t^e  other  to  massacre  or  slavery.  C>tllicratidae 

Srononnoed  against  the  enslavement  of  Greeks  by  Greeks, 
ut  violated  his  own  principle,  to  which,  however,  Epamln- 
ondas  and  Pelopidas  appear  to  have  been  fkithfttl.  Philip 
sold  bis  Olynthion  captives,  and,  after  Thebes  was  taken  by 
Alexander,  30,000  women  and  children  are  said  to  have  been 
sold.  4.  Piracy  and  kiduapping.  The  descents  of  pirates 
on  the  coasts  were  a  perpetual  sonree  of  danger;  the  pirate 
was  a  gainer  either  by  the  sale  or  by  the  redemption  of  his 
captives.  If  ransomed,  the  victim  became  by  Athenian  law 
the  slave  of  his  redeemer  till  he  paid  In  money  or  labor  the 
price  which  had  been  given  for  him.  Eidnappera  {andra- 
podieUe)  carried  off  children  even  in  cities,  and  reared  them 
as  slaves.  Whether  from  hostile  forays  or  from  piracy,  any 
Greek  was  exposed  to  the  risk  of  enslavement ;  it  was  a 
•word  of  Damocles  suspended  overall  heads.  5.  Commerce, 
Besides  the  sale  of  slaves  which  took  place  as  a  result  of  the 
oaptare  of  cities  or  other  military  operations,  there  was  a 
systematic  slave  toade.  Syria,  Pontus,  Lydio,  Oolatio,  and 


above  all  Thrace  were  sources  of  supply.  Egypt  and  Ethiopia 
also  fhmished  a  certain  number,  and  Italy  a  few.  Of 
fiweignras,  the  Asiatics  bore  the  greatest  intlne,  ss  most 
amenable  to  command,  and  moBtvrased  in  the  arts  of  Ioxd- 
riouB  refinement.  But  Greeks  were  highest  of  all  in  esteem, 
and  they  were  much  sought  for  foreign  sale.  Greece  proper 
and  Ionia  sullied  the  petty  Eastern  princes  with  oonrtessns 
andf^malemustciansaikddancen.  Atiiens  was  an  important 
^ve-market,-and  the  state  profited  by  a  tax  on  the  sales; 
but  the  principal  marts  were  those  of  Cyprus,  Samos, 
EphesuB,  and  especially  Chios. 

The  shtvea  were  employed  either  in  domestic  service— as 
household  manageis,  attendants,  or  personal 
escorts— or  In  work  of  other  kinds,  agricultural  ™?,vJf 
or  urban.  In  early  Attica,  and  even  down  to  slarea. 
the  time  of  Pericles,  the  landowners  lived  in 
the eonnlry.  The  Peloponnesian  War  iutioduced achange: 
and  after  that  time  the  proprietors  resided  at  Athens,  and 
the  cultivation  was  In  tiie  nands  of  slaves.  In  manuikctnns 
and  commerce,  also^  servile  gradually  displaced  tte^  labor. 
Speculators  either  direotiy  employed  slaves  as  artisans  or 
commercial  and  banking  agents,  or  hired  them  out,  some- 
times for  work  in  mines  or  factories,  sometimes  for  service 
in  private  houses,  as  cooks,  flute-players,  etc.,  or  for  viler 
uses.  There  were  also  public  slaves;  of  these  some  belMiged 
to  temples,  to  which  they  were  presented  as  offeringi, 
amongst  them  being  the  courtesans  who  acted  as  hterod^ 
at  Corinth  and  at  Eryx  in  Sicily  ;  others  were  appropriated 
to  the  service  of  the  magistrates  or  to  public  works ;  there 
were  at  Athena  1200  Scythian  archers  for  the  police  of  tiie 
city ;  slaves  served,  too.  In  the  fleets,  and  were  employed  in 
the  armies, — commonly  as  workmen,  and  exceptionally  as 
soldiers. 

The  number  of  slaves  in  Greece,  or  even  at  Athens,  csa 
scarcely  be  determined  with  any  tolerable  ap- 
proach to  certainty.  It  is  stated  by  Athemeus  NambM. 
(vi.  20),  on  the  authority  of  Cteeicles,  that  the 
census  of  Demetrius  Pholereus  gave  for  Athens  21,000  citi- 
sens,  10,000  metics  (resident  foreigners),  and  400,000  slaves. 
It  is  also  stated  by  the  same  author  that  Corinth  had 
poaseased  460,000  slaves  and  £giua  470,000.  Hnme,  in  his 
Etaay  "  On  the  Populousness  of  Ancient  Nations,"  main- 
tained that  the  assertion  of  Atheneeus  respecting  Athms  is 
quite  incredible, — that  the  number  of  Athenian  slaves  **  is 
at  least  augmented  by  a  whole  cifdier,  and  ought  not  to  he 
regarded  as  more  than  40,000."  Boeckb  and  Letronne  have 
since  made  the  question  the  snl^ect  of  f^h  studies.  The 
former  has  fixed  the  number  of  Attic  slaves  at  about  365,000, 
the  latter  at  IW^OOO  or  120,000.  If.  Wallon  has  revised  the 
labors  of  these  seholani,and  adduced  ftirther  considerations 
of  his  own.i  He  eatlnmtes  the  number  of  slaves  employed 
in  all  Attica  !n  domestic  service  at  40,000;  in  ogricultare  at 
35,000;  in  the  mines  at  10,000;  in  mauuCsctures  and  com- 
merce at  90^000:  To  these  must  be  added,  for  old  people  and 
children  under  twelve  years  of  age,  6000  and  80,000  respee- 
tively,and  also  the  puhlle  slaves,  of  whom,  as  we  have  nid, 
1200  were  Si^thiMi  archers.  He  thus  arrives  at  the  con- 
clusion that  Uie  servile  population  of  Attica  was  comprised 
between  the  limits  of  188,000  and  203,000  souls,  the  free 
popnlotion  being  about  97,000,  and  the  metics  amonntii^  to 
40,000.  The  slaves  thus  bore  to  the  free  native  pc^lotioa 
the  ratio  of  3  to  1.  The  numbers  given  by  Athenseas  for 
Corinth  and  .£gina,  thongh  accepted  by  Boeckh,  appeu  to 
be  excessive,  and  are  r^ected  by  Clinton  and  by  If.  Wollon ; 
the  tirue  numbers  were  no  doubt  large,  bat  we  have  no  meua 
of  determining  them  evm  approximately.  Next  after  these 
cities  in  the  magnitude  of  their  slave  population  came,  on 
the  mainland,  Megara,  and,  amongst  Uie  insular  states,  Chios 
and  Rhodes.  Miletus,  Phoaea,  'Huentnm,  Sybaris,  and 
Cyreoe  also  had  nomerous  bodies  of  slaves. 

The  condition  of  slaves  at  Athens  was  not  in  general 
wretched  one.  Demosthenes  (Ja  30d.,  p.  530) 
says  that,  if  the  barbarians  from  whom  the  OondlUon. 
slaves  were  bought  were  informed  of  the  mild 
treatment  they  received,  they  would  entertain  a  great  esteem 
for  the  Athenians.  Plautus  in  more  than  one  plooe  thinks 
it  necessary  to  explain  to  the  spectators  of  his  plays  thxt 
slaves  at  Athens  et^Joyed  such  privileges,  and  even  lioenae* 
as  mnst  be  surprising  to  a  Roman  audience.  The  sIaT«WMS 
intooduced  with  certain  customary  rites  into  his  positloQ  in 
the  family;  he  was  in  practice,  though  not  by  law,  permitted 
to  accumulate  a  private  fund  of  his  own  ;  bis  mamam  was 
alsorecognized  bycuatom;  though  in  general  radnded  fironi 
sacred  ceremonies  and  public  sacrifices,  slaves  were  admis- 
sible to  religions  associations  of  a  private  kind;  there 
were  some  popular  festivals  in  which  they  were  allowed 
to  partlcip^;  they  had  even  special  ones  fbr  thenwelves 

I  Dr.  W.  Riehter  (Die  aUmerH  tm  ffrfeeUidken  AHotnme. 
maintains  the  comctnem  of  the  statement  in  Atheunas. 


Digitized  by 


Google 


SLAVERY. 


139 


both  ftt  Athens  and  In  other  Greek  centres.  Their  remains 
mn  d^N»i  ted  in  the  Amily  tionb  of  their  maBter,  who  some- 
tfmes  erected  monumentB  tn  testimony  of  his  affection 
ktid  rejn^t.  They  often  lived  on  terms  of  intimacy  either 
with  the  head  of  the  hoase  or  ita  younger  members ;  but  it 
is  to  be  feared  that  too  often  this  intimacy  was  founded,  not 
6d  mutual  respect,  m  in  the  heroic  ezam^e  of  UlyBses  and 
Eum«u8,  bnt  on  insolent  self-assertion  on  the  one  side  and 
spirit  of  nnworthy compliance  on  the  other,  the  latter 
having  its  raiton  ttilre  in  dei^radinfi  services  rendered 
liy  fha  slave.  Aristophanes  and  Plantns  show  ns  how 
oilen  remrt  was  had  to  the  discipline  of  the  laah  even  in 
the  eaae  of  domestic  slaves.  Those  employed  in  work- 
shops, whose  uverseers  were  themselves  most  commonly  of 
servile  status,  had  probably  a  harder  lot  than  domestics ; 
and  thti  aKricaltaral  laborers  were  not  unfteqnently 
clisined  and  tr^ted  much  in  the  same  way  as  IxHiatB  of 
burden.  The  displeasure  of  the  master  sometimes  dis- 
missed his  domestics  to  the  more  oppressive  labors  of  the 
mill  or  the  mine.  A  refuge  from  eruel  treatment  was 
afforded  by  the  temples  and  altars  of  the  gods  and  by  the 
ncred  groves.  Nor  did  Athenian  law  leave  the  slave 
without  protection.  He  had,  as  Demosthenes  boasts,  an 
action  for  outrage  like  a  fVeeman,  and  bis  death  at  the 
hand  of  a  stranger  was  avenged  like  that  of  a  citizen  (Eu- 
rip.,  Hee^  283),  whilst,  it  cansed  by  his  mastei's  violence, 
it  had  to  be  atoned  for  by  exile  and  religions  expiation. 
Even  when  the  slave  had  killed  his  master,  the  relatives 
of  the  house  oonld  not  themselves  inflict  punishment; 
tlicy  were  obliged  to  hand  him  over  to  the  magistrate  to 
be  dealt  with  by  I^al  process.  The  slave  who  had  Jost 
iCTOQnds  of  complaint  against  his  master  could  demand  to 
be  sold;  when  he  alleged  his  right  to  liberty  the  law 
granted  him  a  defender  and  the  sanctuaries  oSbred  him  an 

Slum  till  Judgment  ^oald  be  given.  Secaritiea  were 
en  agaihst  the  revolt  of  slaves  by  not  associating  those 
of  the  same  nationality  and  language;  they  were  some- 
timee  fettered  to  prevent  flight,  and,  after  a  first  attempt 
at  escape,  branded  to  &dlitate  their  leoovery.  Than 
wars  treaties  between  states  fin*  the  ezttadttion  of  ftigl- 
tives,  and  contracts  of  mutual  assurance  between  Individ- 
uals against  their  loss  by  flight.  Their  inclination  to  take 
advantage  of  opportunities  for  this  porpoae  Is  shown  by  the 
number  that  escaped  fh>m  AtiienB  to  j<^n  Uie  Spartans 
when  occupying  Decelea.  There  were  formidable  revolts 
at  the  mines  of  Laurium,  and  more  than  once  In  Chios. 
The  evidence  of  slaves — women  as  well  as  men — was  often, 
with  the  consent  of  their  masters,  taken  by  torture;  and 
that  method  is  generally  oommended  by  the  orators  as  a 
Aire  means  of  arriving  at  the  truth,  though  sometimee, 
when  it  suits  their  Immediate  ol^ect,  they  take  a  different 
tone.  The  several  forms  of  the  question  are  enumenriied 
in  the  F^vgt  of  Aristophanes.  If  the  slave  was  mutilated 
or  serious^  Iqjnred  In  the  process,  compensation  was  made, 
not  to  him,  bnt  to  his  master,  by  the  person  who  had  de- 
manded the  use  of  torture. 
The  slave  could  purchase  bfs  liberty  with  his  pecnlium 
by  agreement  with  his  master.  He  could  be 
Bnandpa-  liberated  by  will,  or  during  his  master's  lift;, 
fon-  by  proclamation  in  the  theatre,  the  law  courts, 

or  other  public  places,  or  by  having  his  name 
inscribed  In  the  public  registers,  or,  in  t^e  later  age  of 
Orectce,  by  sale  or  donation  to  certain  templee — an  act 
which  did  not  make  the  slave  a  hierodole,  bnt  a  freeman, 
Gundltions  were  sometimee  attached  to  emancipation,  as  of 
tcasaining  for  life  or  a  definite  time  with  the  former  master, 
or  another  person  named  by  bim,  or  of  performing  some 
special  service ;  payments  or  rights  of  succession  to  prop- 
erty might  also  be  reserved.  By  manumission  the  Athenian 
slave  became  in  relation  to  the  state  a  metic,  in  relation  to 
his  master  a  client.  He  was  thus  in  an  Intermediate  con- 
dition between  slavery  and  complete  freedom.  If  the  freed- 
man  violated  his  dntiee  to  his  patron  he  was  subject  to  an 
action  at  law,  and  if  the  decision  were  against  him  he  was 
afnin  reduced  to  slavery.  He  became  a  fall  member  of  the 
state  only,  as  in  the  case  of  foreigners,  by  a  vote  in  an  as- 
sembly of  six  thousand  citizens;  and  even  this  vote  might 
be  set  aside  by  a  graphe  paraaomdn.  Slaves  who  had  ren- 
dered eminent  services  to  the  public,  as  those  who  fought 
at  Arginuse  and  at  Clueronea,  were  at  once  -admitted  to 
the  etatoB  of  citizens  in  the  class  of  (so-ciUled)  Platisans. 
Bat  it  would  appear  that  even  in  their  case  some  civic 
rights  were  reserved  and  accorded  only  to  their  children 
by  a  female  citizen.  The  number  of  freedmea  at  Athens 
seems  never  to  have  been  great. 

It  is  well  known  that  Aristotle  held  slavery  to  be  neces- 
sary and  natural,  and,  under  Just  conditions,  beneficUd  to 
both  parties  in  the  relation— views  which  were  correct 
enongh  from  the  political  <iAf,  regard  being  had  to  the  con- 
tempoiary  social  state.   His  practical  motto,  if  he  is  the 


author  of  the  Eeonomiet  attributed  to  him,  is—"  no  outrage, 
and  no  familiarity."  There  ought,  he  says,  to  ^  ^ 
be  held  out  to  the  slave  the  hope  of  liberty  as  ^JS'^"® 
the  reward  of  bis  service.  Plato  condemned  the  slaverr. 
practice,  which  the  theory  of  Aristotle  also  by 
implication  sets  aside' as  inadmissible,  of  Oreeks  having 
Qreaks  for  slavea.  In  the  Laws  he  accepts  the  institution  hil 
a  necessary  though  embanassing  one,  and  recommends  for 
the  safety  of  the  masters  that  natives  of  different  countries 
should  be  mixed  and  that  they  should  all  be  well  treated. 
But,  whilst  oondemning  harshness  towards  them,  he  en- 
courages tiie  feeling  of  contempt  for  them  as  a  class, 
Xenophon  also,  in  urging  a  mild  treatment  of  them,  seems 
to  have  in  view,  not  iJieir  own  well-being,  but  the  security 
of  the  masters.  The  later  moral  schools  of  Greece  scarcely 
at  all  concern  themselves  with  the  institution.  The  Epi- 
curean had  no  scruple  about  the  servitude  of  those  whose 
labors  contributed  to  bis  own  indulgence  and  tranquillity; 
he  would  at  most  cultivate  an  easy  temper  in  his  dealings 
with  them.  The  Stoic  regarded  the  condition  of  free<Iom 
or  slavery  as  an  external  accident,  indifferent  in  the  eye 
of  wisdom;- to  him  it  was  irrational  to  see  in  liberty  a 
ground  of  pride  or  in  slavery  a  subject  of  complaint;  from 
intolerable  indignity  suicide  was  an  ever-open  means  of 
escape.  The  poets—especially  the  anthors  of  the  New 
Comedy — strongly  inculcate  humanity  and  insist  on  the 
fundamental  equality  of  the  slave.  The  celebrated  "  homo 
sum"  is  a  tran^ation  from  Alexis,  and  the  spirit  of  it 
breathes  in  many  passages  of  the  Oreek  drama.  A  ftag- 
ment  of  Philemon  declares,  as  if  in  reply  to  Aristotle,  that 
not  nature,  but  fortune,  makes  the  slave.  Euripides,  as 
might  be  expected  from  bis  humanitarian  cast  of  sentiment 
and  ^e  "  premature  modernism  "  which  has  been  remarked 
in  him,  rises  i^ve  tiie  ordinary  feelings  of  his  time  in  re- 
gard to  the  slaves.  As  Mr.  Faley  says,  he  loves  "  to  record 
their  fidelity  to  their  masters,  their  sympathy  in  the  trials 
of  life,  tbeir  gratitude  for  kindness  and  considerate  treat- 
ment, and  their  pride  in  bearing  tixo  character  of  honorable 
men.  ...  He  aUows  them  to  reason,  to  advise,  to  suggest; 
and  he  even  makes  them  philosophise  oq  the  follies  and  the 
indiscretions  of  tbeir  superiors"  (compare  Med,,  54;  Oreal:, 
869;  HeL,  728;  Jon,  854;  Frag.  MOan.,  506;  P\rix.,  923). 
But  we  are  not  to  suppose  that  even  he,  latitudinarian  and 
innovator  as  he  was,  could  have  conceived  the  possiblli^ 
at  abolishing  an  Institation  so  deeply  rooted  In  the  social 
conditions,  as  well  as  in  the  ideas,  of  his  time. 

The  case  of  the  Helots  of  Laoonla  was  difl!brent  from 
that  of  the  slaves  in  most  Oredao  oommanltia. 
The  inigin  of  this  class  is  disputed,  and  we  The  Helota 
cannot  here  enter  into  the  controversy.  They 
wen  regarded  as  the  property  of  the  state,  which  gave 
their  services  to  iudividnals,  but  kept  in  its  own  hands  the 
power  of  emancipating  them.  The  domestic  servauta  of 
the  Spartans  were  all  Helots,  and  th^  waited  on  their 
masters  at  the  tjt$aUia  or  public  meal.  Bnt  they  were  in 
the  main  serft,  living  hi  nnall  country  vlll^es  or  in  de- 
tached fiums,  cultivating  the  lands  of  the  Spartan  proprie- 
tors and  paying  to  those  proprietors  a  proportion  of  the 
produce  which  could  not  be  increased,  They  ei^oyed  their 
homes,  wives,  and  families,  could  acquire  property,  were 
not  to  be  sold  out  of  the  oonntry,  and  perhaps  could  not  be 
sold  at  tih  They  were,  doubtlesi,  employed  In  public 
works ;  In  war  they  eommonly  acted  as  light-armed  troops 
attending  on  the  Spartan  or  Pericecic  hoplites,  but  in  par- 
ticular emergencies  themselves  served  as  hoplites  (Thucyd., 
iv.  80).  They  were  sometimes  rewarded  for  good  service 
by  emancipation,  which,  however,  did  not  make  them 
PerioBci,  but  introduced  them  into  a  special  class  known  a* 
neodamodeia.  The  condition  of  the  Helotdoee  not  seem  to 
have  been  economi(»lly  onerous ;  but  his  consciousness  of 
Qreclon  lineage,  which  Orote  regards  as  an  alleviation  of 
his  lot,  must  surely  have  been  one  of  Its  bitterest  elements, 
whilst  it  constantly  kept  alive  the  fear  and  consequent 
hatred  of  his  Spartan  masters  and  made  the  relation  be- 
tween the  two  claseee  less  natural  than  that  of  the  ordinary 
Greek  masters  with  slaves  of  foreign  and  less  civilized 
races.  By  the  ruling  powers  of  Sparta  the  Helots  were 
never  trusted,  and  in  one  memorable  case  some  two  thou- 
sand of  them,  selected  for  special  military  merit,  were  mas- 
sacred in  secret  (Thucyd.,  iv.  80).  According  to  Plutarch, 
whose  statement,  however,  has  not  always  been  credited, 
the  ephors  deolued  war  against  the  Helots  every  year,  and 
there  was  a  practice  known  as  the  krypteia,  of  detailing  a 
number  of  young  Spartan  citizens  for  the  purpose  of  assas- 
sinating such  of  them  as  were  considered  formidable. 
Wallon  estimates  the  number  oS  the  Helots  at  220,000, 
that  of  the  Spartans  being  32,000.  The  Penestse  in  Thee- 
saly  and  the  Clarotn  in  Crete  seem  to  have  ocoapied 
a  position  somewhat  similar  to  that  of  the  Helots  in 
Laoonia.  , 
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We  have  already  obeerred  that  the  Roman  system 
of  life  was  that  in  which  slavery  had  its 
most   natural   anil  relatively  legitimate 

Elace ;  and  aooordlngl^  it  was  'at  Rome  that,  as  Blair 
as  remarked,  the  ingtitution  was  more  than  anywhere 
else  "extended  in  its  operations  and  methodized  iu  its 
details."  Not  only  on  this  ground  is  it  especially  de- 
serving of  our  study,  but  because  out  of  the  slave- 
class,  as  it  fvas  organized  by  the  Romans  in  the  coun- 
tries subject  to  the  empire,  the  modem  proletariate 
has  been  historically  evolved. 

We  must  dlBtininiisli  from  the  later  slavery  at  Btmie 
what  liommwn  cslla  "the  old,  in  some  meas- 
Soarcet.  aro  innocent,"  slavery,  under  which  the  farmer 
tilled  the  land  along  wiUi  his  slave,  or,  if  he 
posseased  more  land  than  he  could  manage,  placed  Uie  slave 
—either  as  a  steward  or  as  a  sort  of  lessee  obliged  to  rea- 
der np  a  portion  of  the  produce— over  a  deta^ed  &rm. 
lliongh  slaves  were  obtained  by  the  early  victories  of 
Borne  over  her  Italian  neighbors,  no  large  number  was 
em[doyed  on  the  small  holdings  of  those  periods.  Bat  the 
extension  of  properties  in  the  liands  of  the  patricians,  and 
the  continual  absences  of  citizens  required  by  the  expand- 
ing system  of  conqnest,  necessarily  broaght  with  them  a 
demand  for  slave  labor,  which  was  increasingly  snpplled 
by  captives  taken  in  war.  Of  the  number  fiirnished  from 
this  source  a  few  particulars  from  the  time  of  the  mature 
republic  and  the  first  century  of  the  empire  will  give  some 
idea.  In  Epirus,  after  the  victories  of  ^milios  PauUns, 
150,000  captives  were  sold.  The  prisoners  at  Aqu»  Sextiae 
and  Vercellffi  were  90,000  Teutons  and  60,000  Cimbri. 
Ctesar  sold  on  a  ainfcle  occasion  in  QanI  63,000  captives; 
Augustus  made  44,000  prisoners  in  the  country  of  the  Sa- 
lassi ;  after  immense  nnmbers  had  perished  by  Qunine  and 
hardship  and  in  the  combats  of  the  arena,  97,000  slaves 
were  acquired  by  the  Jewish  war.  But  slavery,  as  Hume 
has  shown,  is  unfovorable  to  population,  and  even  the  wars 
of  Rome  were  insufficient  to  maintain  the  supply.  Hence 
a  r^lar  commerce  in  slaves  was  establish^,  which  was 
baaed  on  the  "systematically  prosecuted  hnnting  of  man" 
and  indicated  an  entire  perversion  of  the  primitive  institu- 
tion, which  was  esseiitiaJly  connected  with  conquest.  The 
pirates  sold  great  nnrabets  of  slaves  at  Delos,  where  was  the 
chief  market  for  this  kind  of  wares ;  and  Uiese  sales  went  on 
as  really,  though  more  obsonrely,  after  the  saoceasful  expe- 
dition of  Fompey.  There  was  a  regular  importation  at 
Bome  of  slaves,  brought  to  some  extent  from  Africa,  Spain, 
and  Qaul,  but  chiefly  from  Asiatic  countries— Bithynia, 
Galatia,  CWppadocia,  and  Syria.  A  portorium — apparently 
one-eiEhth  for  eunuchs,  one-fortieth  for  others — was  paid 
on  their  import  or  export,  and  a  duty  of  2  or  4  per  cent,  on 
their  sale. 

There  were  other  sources  from  which  slavery  was  ali- 
mented, though  of  courae  in  a  mnoh  less  degree.  Certain  ' 
ollbnoes  rednood  the  guilty  petaona  to  alaverr  (sMri  psnw), 
and  they  were  employed  in  public  work  In  nie  quarries  or 
the  mines.  Originally,  a  fatber  could  sell  his  children.  A 
creditor  could  hold  his  iusolveut  debtor  as  a  slave,  or  sell  him 
out  of  the  ci^  (trwu  Tibervn).  The  enslavement  of  debtors, 
overwhelmed  with  usury  in  eonsequenoe  of  loases  by  hostile 
laida,  or  their  own  absence  on  military  service,  led  to  the 
revolt  of  the  Mens  Sacer  (493  b.c.).  The  Ptstelian  law 
(328  B,o.)  restricted  the  creditor's  lien  (by  vlrtueof  an«ctim) 
to  the  goods  of  his  debtor,  and  enacted  that  for  the  ftitnre 
no  debtor  should  be  put  in  chains ;  hut  we  hear  of  debtors 
mddieti  to  their  creditors  by  the  tribunals  long  after^-even 
in  the  Umo'of  the  Punic  Wars. 

There  were  servi  pMiei  as  well  as  pHniri.  The  service 
of  the  magistrates  was  at  first  in  the  hands  of 
Employ-  freemen ;  but  the  lower  oflicee,  as  of  couriers, 
menu.  servants  of  tlie  law  courts,  of  prisons,  and  of 
temples,  were  afterwards  filled  byslavea.  The 
exeention  of  public  works  also  came  to  be  largely  committed 
to  them, — as  the  construction  of  roads,  the  desnsing  of  tbe 
sewera,  and  the  maintenance  of  the  aqoeducta.  Both  kinds 
of  functions  were  discharged  by  slaves,  not  only  at  Borne, 
but  in  the  rural  and  provincial  municipialitiee.  The  slaves 
of  a  private  Boman  were  divided  between  thefamUianutiea 
and  the  famUia  urbana.  At  the  head  of  the  familia  natica 
was  the  vUticxu,  himself  a  slave,  with  the  wife  who  was 
jci^en  him,  at  once  to  aid  him  and  to  bind  him  to  his  duties. 
Cnder  liim  were  the  several  groups  employed  in  the  dif- 
fercut  bmucben  of  the  exploitation  and  the  care  of  the 
cattle  aud  docks,  as  well  as  those  who  kept  or  prepared  the 
food,  clothing,  and  tools  of  the  whole  staff  and  those  who 
attended  on  the  master  in  the  various  species  of  rural  sports. 
A  slave  prison  (sryatMtm)  was  part  of  such  an  establish- 
ment, and  there  were  slaves  whose  ofBce  it  was  to  punish 


the  offences  of  their  fellows.  To  the  famUia  nrbaaa  belonged 
those  who  discharged  the  duties  of  domestic  attendance, 
the  service  of  the  toilet,  of  the  bath,  of  the  table,  of  tbe 
kitchen,  besides  the  entertainment  of  the  master  and  his 
guests,  by  dancing,  singing,  and  other  arts.  There  were, 
besides,  the  slaves  who  aeeompanted  tbe  master  and  mis- 
tress out  of  doors,  and  who  were  chosen  for  their  beauty 
and  grace  as  guardsof  honor,  fbr  their  strength  as  chairmen 
or  porters,  or  for  their  readlneas  and  address  in  remember- 
ing names,  delivering  messages  of  conrtesy,  and  the  like. 
There  were  also  attached  to  a  great  household  physicians, 
artists,  secretaries,  librarians,  copyists,  preparers  of  parch- 
ment, as  well  as  pedagogues  and  preceptors  of  diff  erent 
kinds, — readers,  grammarians,  men  of  letters,  and  even 
philosophers,— all  of  servile  condition,  besides  acoonntantiy 
nianagers,  and  agents  for  the  transaction  of  bnalnesa.  Ac- 
tors, oomic  and  tragic,  pantomimi,  and  the  performers  of  the 
olrons  were  commonly  slaves,  as  were  also  the  gladiators. 
These  last  were  chosen  from  the  most  warlike  races — aa  the 
Samnltes,  Oanls,  and  Tbracians.  AaUU«<tf  gladiators  wen 
kept  by  private  apecnlaton,  who  hired  them  out ;  they  were 
sometimes  owned  hymen  of  hi^^  rank. 

Aa  to  t^e  nnmben  of  slaves  belonging  to  Individual  mas- 
ters, though  we  have  no  distinct  genend  state- 
ment in  the  Roman  writers,  several  special  Numbers, 
examples  and  other  indirect  indications  serve 
to  show  that  thewealtiiiermen  ponacoecd  very  large/osiifta. 
This  may  be  inferred  from  the  eotumbaria  of  the  bouse 
Livia  and  of  other  great  houses.  Vettius  armed  four  hun- 
dred of  his  own  slaves  when  be  entered  on  the  revolt  which 
was  a  prelude  to  the  Second  Servile  War.  The  slaves  of 
Pedanins  Secundus,  who,  In  spite  of  a  threatened  outbreak 
of  the  indignant  populace,  were  all  put  to  death  becaoae 
they  had  been  under  their  master's  roof  when  he  waa  mur- 
dered, were  four  hundred  in  number.  Pliny  tell  us  that 
Orecilius,  a  freedman  of  the  time  of  Augustus,  left  by  his 
will  as  mwiy  as  4116.  The  question  as  to  the  total  number 
of  slaves  at  Rome  or  in  Italy  is  a  very  difficult  one,  and  it 
is  not,  perhaps,  possible  to  arrive  with  any  degree  of  car* 
tainty  at  an  approximate  estimate.  Gibbon  supposes  that 
there  were  in  the  Boman  world  in  the  reign  of  CtaudiuB  at 
least  as  many  slaves  as  free  inhabitants.  But  Blair  seems 
right  in  believing  that  this  number,  though  probably  cor- 
rect for  an  earlier  period,  is  much  under  the  truth  for  the 
age  to  which  it  is  assigned.  He  fixes  tbe  proportion  of 
alavee  to  fine  men  aa  that  of  three  to  one  for  tbe  time  be- 
tween the  conquest  of  Oreeee  (146  B.o.)  and  the  reign  of 
Alexander  Sevems  a.D.).  The  entire  number  of 

slavea  in  Italy  would  thas  have  been,  in  the  reign  of  Clan- 
dins,  30,832,000,  that  of  the  tree  population  being  6fiU,O0O. 

By  the  orii^nal  Boman  law  the  master  waa  clothed  with 
absolute  dominion  over  the  slave,  extending  to 
the  power  of  life  and  death,  which  is  not  Laws, 
surprising  when  we  consider  the  nature  of 
the  patria  potettat.  The  slave  could  not  possess  property 
of  any  kind ;  whatever  he  acquired  was  legally  his  mastei'a. 
He  waa,  however,  in  practice  permitted  to  eujoy  and  aoen- 
mulate  chanoe  earnings  or  savings,  or  a  share  of  what  he 
produced,  under  the  name  of  peeiUUm.  A  master  omild  not 
enter  into  a  fsontract  with  his  slave,  nor  could  he  accase 
him  of  theft  before  the  law ;  for,  if  the  slave  took  any- 
thing, this  waa  not  a  anbtaraction,  but  only  a  dlsplaosmant 
of  property.  The  union  of  a  male  and  female  slaTe  had 
not  tbe  le^al  character  of  a  marriage ;  it  was  a  cohabitation 
(eonta&emtum)  merely,  which  was  tolerated,  and  might  be 
terminated  at  will  the  master;  a  slave  was,  therefore^ 
not  capable  of  the  crime  of  adultery.  Tet  general  senti- 
ment seems  to  have  given  a  stronger  sanction  to  this  sort 
of  connection ;  tbe  namea  of  husband  and  wife  are  IVeely 
used  In  relation  to  slaves  on  the  stage,  and  even  in  the 
laws,  and  in  tbe  language  of  the  tombe.  For  entering  the 
military  service  or  taking  on  him  any  state  office  a  slave 
was  punished  with  death.  He  could  not,  in  general,  be  ex- 
amined aa  a  witness,  except  by  torture.  A  master,  when 
accused,  could  offer  his  slaves  for  the  "  quratiou,"  or  demand 
for  the  same  purpose  the  slaves  of  another ;  and,  if  in  Uie 
latter  case  they  were  injured  or  killed  in  the  process,  thair 
owner  was  indemnified.  A  slave  could  not  accuse  his  mas- 
ter except  of  adultery  or  incest  (under  the  latter  name 
being  included  the  violation  of  sacred  thinp  or  places)  ; 
the  case  of  high  treason  was  afterwards  added  to  these.  Aik 
accused  slave  could  not  invoke  the  aid  of  the  tribunes.  The 
penalties  of  the  law  for  crime  were  more  severe  on  guilty- 
slaves  than  on  freemen ;  "  m^jores  nostri,"  aay  tbe  legists, 
"  in  omnisupplicioseverius servos quam  liberospunierunt.** 
The  capital  pnnishment  of  the  freeman  was  by  the  sword  or 
the  precipice, — of  the  slave  by  the  axe  or  the  cross.  The 
lex  Cornelia  punished  tbe  murder  of  a  slave  or  a  freeman 
^Ike ;  but  the  master  who  killed  his  own  slave  was  not 
affected  by  this  law. 
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CUanwIIa,  like  Xenopboo,  IhTors  a  oertain  friendliness 
and  fkmiliarityin  one's  inteicoane  with  his 
ftirtmfint    f^na  Blaves.  Cbto  ate  and  drank  the  same 
ofiltTw.      couse  victuals  as  bis  slaTeo,  and  even  bad  the 
children  racklpd      bis  wife,  that  they  might 
imbibe  a  fondness  for  tbe  family.  But  that  rigid  old  econo- 
mittlisd  a  strict  eye  to  prollt  in  all  bia  dealings  with  them. 
He  allowed  tiie  oontabeminm  of  male  and  female  slaves  at 
tte  ]ffiee  of  a  money  payment  from  tbelr  pecaliam.  Coln- 
mella  regarded  the  gains  from  tbe  births  as  a  suffloieut 
motire  for  encouraging  these  anions,  and  thoaght  that 
tDrtlien  Bhonid  be  rewarded  for  their  fecandity ;  Varro, 
b>o,MemB  to'bave  taken  this  view.  Tbe  immense  exten- 
lion  of  tbe  roral  estates  {latifundia]  made  It  impoesible  for 
BnsteiB  to  know  their  slaves,  even  if  they  were  disposed  to 
kke  trouble  for  the  parpose,   Eflbctive  superintendence, 
em  by  overseers,  became  less  essy ;  the  nse  of  chains  was 
Intiodaced,  and  these  were  worn  not  only  in  tbe  field  dur- 
ing working  hours  but  at  nigbt  tn  the  ergastulam  where 
tlie  laborers  slept— a  practice  which  Pliny  lamented  as  a 
diignce  to  agriculture.   Urban  slaves  had  probably  often  a 
life  u  little  enviable,  especially  those  who  worked  at  trades 
for  (peculators.   Even  in  private  houses  at  Borne,  so  late  as 
tbe  time  of  Ovid,  the  porter  was  chained.  In  tbe/amtKa 
irfma  tbe  fitvorites  of  tne  master  had  good  treatment,  and 
mij^lit  exercise  some  iofluenoe  over  him  which  would  lead 
teUieir  reeeiving  flattery  and  gifts  from  those  who  sought 
bfavote  or  solicited  bis  support.  Doubtless,  there  was  often 
snoine  mutual  aflfection ;  slavM  sometimes,  as  in  noted 
intsDces  during  the  civil  wars,  showed  the  noblest  ipirit 
of  devotion  to  their  masters.  Those  who  were  not  InmiatM 
of  the  household,  but  were  employed  outside  of  it  as  keepers 
of  I  shop  or  boat,  cbiefh  of  workshops,  or  clerks  in  a  mer- 
(Utile  bosineBB,  bad  the  advantage  of  greater  freedom  of 
adfan.  Hie  alaves  of  the  Imto  aad  the  lamila  wen  ^ob- 
Mj  In  moat  oaaea  not  only  degraded  but  unb^ipy.  The 
lighter  punisbmente  inflicted  by  masters  were  commonly 
pereonal  chastisement  or  banishment  trum  the  town  bouse 
le  mrai  labor ;  tiie  severer  were  employment  in  the  mill 
(fiifria—)  or  relegation  to  tiie  mines  or  qnairicSL  To  the 
■iaea  speenlaton  also  sentilaves ;  tbey  worked  half-naked, 
■en  aad  women,  In  chains,  under  tbe  lash,  and  guarded  by 
■oldien.  Vedioa  Pollio,  in  the  time  of  Augustus,  was  s^d 
to  hftve  thrown  his  alaves,  condemned  some^mea  for  foivial 
■btakeaor  even  aeoidentB,  to  tlie  lampreys  in  his  fishpond. 
CUo  advised  tbe  agticalturiBt  to  sell  his  old  oxen  and  his 
eld  alaves,  as  well  as  his  sick  ones ;  and  sick  slaves  were 
eipeeed  in  the  Island  of  .£sculapins  in  the  Tiber;  by  a  de- 
cne  of  CUndiuB  slaves  so  exposed,  if  tbey  recovered,  could 
not  be  reclaimed  by  their  masters. 

nioDgb  tbe  Roman  slaves  were  not,  like  the  Spartan 
Belots,  kept  obedient  by  syatematic  terrorism,  their  large 
munbcnB  were  a  constant  source  of  solicitode  in  the  later 
uriod  of  the  republic  and  under  the  early  empire.  Tbe 
nr  under  which  the  slaves  of  Fedanlos  were  put  to  death, 
fcobably  first  made  under  AngurtuB  and  more  f^Uy  en- 
teted  under  Nero,  is  sofflcient  proof  of  this  anxiety,  which 
iadoed  is  strongly  stated  by  Tacitus  in  bis  narrative  of 
tiie  Cuts.  There  had  been  many  conspiracies  amongst  the 
ilaves  in  tbe  course  of  Soman  history,  and  some  formidable 
lanrreetions.  We  bear  of  a  oonspitscy  about  600  B.c.  and 
aiioUierin419  B.C.;  again  Just  before  thesea-flghtof  Duilias 
iod  between  tbe  battles  of  Tiasimenns  and  Cannae.  In 
198  B.C.  a  servile  vrar  had  almost  broken  out ;  in  196  B.C. 
there  was  a  rising  in  Etruria  and  in  185  b.c.  in  Apulia. 
Hie  growth  of  tbe  latifundia  made  the  slaves  more  and 
man  numerous  and  formidable.  Free  labor  was  discoun- 
tenaneed.  Cato,  Varro,  and  Columella  all  agree  that  skve 
tabor  was  to  be  preferred  to  free  except  in  unhealthy  re- 
gions and  for  large  occasional  operations,  which  protnbly 
tnnsoended  tbe  capacity  of  the  permanent /asitita  nufwa. 
Cieero  and  Livy  bear  testimony  to  the  disappearance  of  a 
free  pleba  from  the  country  dlnrlots  and  its  replacement 
I?  gangs  of  slaves  working  on  great  estates.  The  policy 
of  the  Oracchi  and  their  successors  of  the  popular  party 
vas  oppoaed  to  tiiis  reduction  of  the  fnt  wooing  popu- 
lation, which  they  soogbt  to  counteract  by  agrarian  laws 
end  by  colonixation  on  a  laige  scale — projects  which  oould 
not  be  etfectively  carried  out  until  civil  supremacy  was 
united  with  military  power  tn  tbe  hands  of  a  popular 
ehief^  uid  wbtch,  even  when  this  condition  was  ntisfled 
.  by  the  sstablishmant  of  the  am^re,  were  Inadequate  to 
meet  the  evil.  The  worst  ftorm  of  prsBdlal  slavery  existed 
in  Sicily,  whither  Mommsen  sapposes  that  its  peculiarly 
harsh  features  had  been  brought  by  tlie  Carthaginians.  In 
KcUy,  accordingly,  the  flnt  really  serious  servile  insnrrec- 
ti<Hi  took  plaoe,  at  once  provoked  1^  the  misery  of  tbe 
slaves  and  ncilitated  by  the  habits  of  brigandage  which,  it 
!■  mid,  tbe  proprieton  bad  tolerated  and  even  encouraged 
M  lightening  ute  coat  of  subsistence  of  their  alavea.  The 


rising  under  Ennus  in  133  B.c.  was  with  some  difficulty 
suppressed  by  Bnpilios.  Partial  revolts  in  Italy  succeeded ; 
and  then  came  tbe  second  SioUian  insurraition  under 
Trypho  and  Atheuio,  which,  after  a  severe  struggle,  was- 
put  down  by  Aquilins.  These  were  followed  by  the  Servile- 
War  in  Italy  under  Spsrtacus,  which,  occurring  at  an  other- 
wise critical  period,  severely  tested  tbe  military  resources 
of  Bome.  In  tbe  subsequent  civil  conflicte  the  aid  of 
slaves  was  sought  by  both  parties,  even  by  MariuB  himself, 
and  afterwards  by  Catiline,  though  be  finally  rejected 
their  services.  Clodius  and  Milo  employed  bands  of  gladia- 
tors in  their  city  riots,  and  this  action  on  tbe  part  of  tbe 

'  latter  was  approved  by  Cicero.  In  the  First  Civil  War 
they  were  to  be  found  in  both  camps,  and  the  murderers 
of  CBOtLT  were  escorted  to  the  Capitol  by  gladiators.  An- 
tony, Octavins,  and  Sextus  Pompeius  employed  them  in 
tbe  Second  Civil  War ;  and  it  Is  recorded  by  Augustus  on 
the  Monumentum  Ancyranom  that  be  gave  back  to  their 
masters  for  puui^meot  about  30,000  slaves  who  had  ab- 
sconded and  borne  onus  against  tbe  state.  Under  Tiberius, 
at  the  death  of  Caligula,  and  in  the  reign  of  Nero  there 
were  threatening  movements  of  tbe  slaves.  In  the  wan 
from  Otho  to  Vespasian  tbey  were  employed,  as  Tacitus 
tells  US,  even  by  the  most  scrupulous  genenkls. 

Of  the  moral  influences  of  slavery  we  have  already 
spoken.  In  the  particular  case  of  Bome  it  can- 
not be  doubted  that  it  largely  contributed  to  ""^n^ 
tiie  impurities  which  disgraced  private  life,  as  ellhota. 
seen  in  tbe  pages  of  Juvenal,  Martial,  and 
PetroniuB.  It  ii  shocking  to  observe  the  tone  la  which 
Horace,  so  cfaoraeteriied  ^jy  geniality  and  bonhomie,  speaks 
of  t^e  sul^eotion  of  slaves  to  tbe  brutal  passions  of  their 
masters  (8at^  i.  2, 116).  The  hardeaiug  effect  of  tbe  sys- 
tem appears  perhaps  most  strikingly  in  the  barbarous  spec- 
tacles of  the  ampnitdieatre,  in  which  even  women  took 
pleasure  and  joined  in  oondemniug  the  gladiator  wbo  did 
not  by  his  desperate  courage  satis^  tbe  demands  of  a  san- 
guinary mob.  It  led,  fbrtner,  to  a  contempt  for  industry, 
even  agriculture  being  no  longer  held  in  esteem  ("  quum 
sit  puMioe  aeoqita  et  confirmata  Jam  vulgaris  existimatio, 
rem  mstioam  sordidum  opus,"  Col.,  i.,  praf.  30).  Tbe  ex- 
istence of  slavery,  degrading  free  labor  while  competing 
with  freemen  for  urban  ^ploymeut,  multiplied  the  idle 
and  worthlees  pt^olatlon  oC  Bome,  who  sought  only 
" ponem et dreenBes."  Theaebod  tobesapported by pab- 
lic  distribntions,  which  the  emperors  found  tbey  eoold  not 
discontinue,  and  by  the  bounty  of  patrons,  and  like  the 
"  mean  whites "  of  modem  America,  formed  a  dangerous 
class,  pundiasable  by  selfish  ambitions  and  ready  to  aid 
in  civil  disturbances. 

Blair,  in  comparing  the  Oreek  and  Roman  syatems  of 
slavery,  points  with  justice  to  the  greater 
fkcili^  and  frequency  of  emancipation  as  the 
great  superiority  of  tbe  latter.  No  Roman 
slave,  be  says,  "  needed  to  despair  of  becoming  both  a  firee- 
mau  and  a  oitisen."  Hannmission  was  of  two  kinds — 
jiuta  or  regular,  uid  atma*  iuita.  Of  monumtano  jutta  there 
were  four  modes :  fl)  by  adoption,  rarely  resorted  to;  (2) 
by  testament,  already  recognized  in  the  Twe\ve  Tables ;  (3) 
by  eetutti,  which  was  of  exceptional  use,  and  did  not  exist 
later  than  tbe  time  of  VeepoBian:  and  (4)  by  vimdieta, 
which  was  the  usual  form.  In  tbe  last  method  the  master 
turned  the  slave  rmind,  wltii  the  words  "  liber  eeto,"  in 
tbe  presence  of  tbe  pnetor,  that  olBcer  or  his  lictor  at  the 
same  time  striking  the  slave  witii  his  rod.  The  nwnwmutto 
m*MM  jtuta  was  e&'ected  by  a  sufficient  manifestation  of  tbe 
will  of  the  master,  as  by  letter,  by  words,  by  putting  the 
piteuM  (or  cap  of  iitierty)  on  the  slave,  or  by  any  other  for- 
mality which  had  by  usage  become  Bigniflcant  of  the  in- 

'  tention  to  liberate,  or  by  such  an  act  as  making  tbe  slave 

I  the  guardian  of  bis  children.  This  extra-legal  sort  of 
mannmisBion  was  incomplete  and  ]Krecarioaa;  even  after 
the  lex  Julia  Korbana  (19  A.D.),  which  assimilated  the 
position  of  those  so  liberated  to  that  of  the  Latin  colonists, 
under  tbe  name  of  Latini  Joniores,  the  person  remained  in 
the  eye  of  the  law  a  slave  till  his  death  and  could  not 
dispose  of  his  peoalium. 

A  freedman,  unless  be  became  sueh  by  operation  of  law, 
remained  client  of  bia  master,  and  both  were  bound  by  the 
mutnal  obligations  arising  out  of  that  relation.  These 
obligations  existed  also  In  the  cose  of  freedmen  of  - the 
state,  of  cities,  temples,  and  corporations.  The  fneAma.a 
took  his  Ibrmer  master's  name;  he  owed  him  deference 
(abaeqmtm)  and  aid  loffidvm) ;  and  neglect  of  these  obliga- 
tions was  punished,  in  extreme  cases  even  with  loss  of 
liberty.  Conditions  might  be  annexed  by  tbe  master  to  the 
gift  of  freedom,  aa  of  oontinaed  residence  with  him,  or  of 
general  service  or  some  portlealar  dnty  to  be  performed,  or 
of  a  money  payment  to  be  made.  But  tbe  prsetor  Butilios, 

I  aboat  the  beginning  of  the  lat  century  B.C.,  limited  tbe  ex- 
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•ceHsive  impositioo  of  such  conditions,  and  hie  rectrictiooB 
were  carried  fbrther  by  the  later  jorlsti  and  the  imperial 
•flODBtltatioos.  Failing  oatanil  ham  of  an  inteatste  need- 
nuui,  the  master,  now  patron,  sacoeeded  to  his  property  at 
hlB  death;  and  he  coald  dUpoae  hy  trill  of  only  half  his 
poesessiona,  the  patron  receiviuK  the  other  half.  Freedmen 
and  their  sons  were  rabject  to  civil  dieabiUtieB ;  the  third 
generation  became  ingetmi  (tall  cIUmds).  Thos,  by  a  pro- 
een  of  ooostaub  iDflltration,  the  slave  element  tended  to 
iner^  itaelf  in  the  general  popular  body;  and  Soipio 
.£milianu8  coold  reply  to  the  murmars  of  a  plebeian 
crowd,  "Taceant  quibns  Italia  uorerca  est;  non  effieletiB 
nt  MlabM  Torear  quos  alUgatoa  adduzl"  (Tal.  Max.,  tL 
2.3). 

It  was  often  a  pecuniary  advantage  to  the  maater  to  lib- 
erate hifl  slave ;  he  obtained  a  payment  which  enabled  him 
to  buy  a  snbstitnte,  and  at  the  same  time  gained  a  client. 
This  of  eouTse  preenppoeee  the  reoognitiion  of  tiie  right  of 
the  dave  to  his  pecullnm ;  and  the  same  is  implied  in 
Cicero's  statement  that  a  diligent  slave  oonld  in  six  years 
parchase  his  freednn.  AagustiM  set  himself  against  the 
undue  mnltiplicatioQ  of  mannmisBions,  probably  consider, 
ing  the  rapid  snccenlon  of  new  oltinns  a  source  of  social 
instabili^,  and  recommended  a  similar  policy  to  his  suo- 
cesBor.  The  lex  ^ia  Sentla  (about  3  a.d.)  forbade  mann- 
mission,  except  in  strictly  limited  cases,  by  masteiB  under 
SO  yean  of  age  or  of  slaves  under  30 ;  and  the  lex  Furia 
Caninls  (about  7  a.d.)  fixed  the  proportion  of  a  man's  slaves 
which  he  conid  Ubwate  by  testament,  and  forbade  more 
than  a  hundred  being  bo  en^nchised  whatever  might  be 
the  number  of  the  fikmiiia.  Und^r  the  empire  the  fVeed- 
men  rose  steadily  in  influence ;  they  became  admissible  to 
the  rank  of  eqaites  and  to  the  senate;  tiiey  obtained  pro- 
vincial governments,  and  were  appointed  to  offices  in  the 
imperial  household  which  virtually  plaoed  them  at  the 
head  of  administrative  departments.  Pallas  and  Ifarcissns 
are  fitmlliar  types  of  the  anworthy  members  of  this  class, 
and  there  were  doubtless  many  outside  of  official  life  who 
exhibited  the  ostentation  and  insolence  of  the  parvenu; 
but  there  were  otheia  who  were  highly  deserving  of  es- 
teem. Freedmen  of  humbler  tuik  nlled  the  minor  offices 
in  the  admlniBtiative  service,  in  the  city  cohorts,  and  In 
the  army ;  and  we  shall  find  that  they  entered  lately  Into 
the  trades  and  professions  when  free  labor  began  to  revive. 
Th€j  appeared  also  in  lituitnre;  we  hear  tn^  several  his- 
torical and  Mographical  memoirs  by  ftoedmen  under  tiie 
republic  and  the  early  empire ;  many  of  them  were  pro- 
fessors of  grammar  and  the  kindred  arts,  as  Tiro,  the 
amanoensis  of  C3oens  wad  Hyginus,  the  librarian  of  Au- 
gustas ;  and  names  of  a  higher  order  are  those  of  UviuB 
Androniens,  ObcUIhb,  StetiOB,  Terenoe,  Pnbllns  Syms, 
Phsdms,  and  Eplctetus. 
In  the  9d  century  of  the  ChristiMi  era  we  find  a  marked 

change  with  respect  to  the  institntion  of 
Reforms,     slavery,  both  in  uie  region  of  thought  and  In 

that  of  law.  Already  the  principles  of  reason 
and  humanity  had  been  applied  to  Uie  snl^lAct  by  Seneca 
who,  whatever  we  may  think  of  him  as  a  man,  deserves  our 
gratitude  for  the  jnst  and  liberal  sentimmts  he  expressed 
respeoting  the  slaves,  who,  he  says,  should  be  treated  as 
**  humble  friends,"  and  especially  for  his  energetic  reproba- 
tion  of  gladiatorial  combats  and  of  the  brutality  of  the 
pnblio  who  eqjoyed  those  sanguinary  shows.  Bnt  it  was  in 
the  9d  oentary,  as  we  have  said,  tiiat "  the  victory  of  moral 
ideas"  In  thi%  as  In  other  departments  of  lln  became 
"dedkive.  .  .  ,  DIo  Chrysoatom,  the  adviser  of  Trajan, 
is  the  first  Oreek  writer  who  has  pronounced  the  principle 
of  slavery  to  bo  contnuy  to  the  law  of  nature  "  (Hark  I^t- 
IbMi).  And  a  parallel  change  is  found  In  the  practical 
ptdloy  of  tiie  state.  The  mlutaiy  vocation  of  Borne  was 
now  felt  to  have  reached  its  normal  limits ;  and  the  empe- 
rora,  uttderstandlng  tbat,  in  the  future,  industrial  activity 
must  prevail,  prepared  the  abolition  of  slavery  as  far  as  was 
then  possible,  by  honoring  the  freedmen,  bv  protecting  the 
slave  against  bis  master,  and  by  facilitating  manumissioos. 
The  jnriFts  who,  in  the  absence  of  a' recognised  spiritual 
power,  provisionally  discharged  in  their  own  way  the  office 
of  systemattsing  practical  morals,  modified,  by  means  of 
the  nseftil  fiction  of  the  jut  naturale,  the  presumptions  of 
law  and  the  interpretation  of  doubtral  instruments. 
( **  Quod  ad  Jus  naturale  attinet,  omnes  homines  leqnales 
sunt" — tnpian.    "Servitus  est  constitutlo  juris  gentium, 

}oa  qnts  dominio  alieno  contra  natoram  subjicitar" — 
iorentinus.)  The  general  tendency  both  of  the  imperial 
constitutions  and  of  the  maxims  of  the  legists  Is  in  favor 
of  liberty.  ( "  Nee  ignotum  est  quod  multa  contra  Juris 
rigorem  pro  libertate  sint  constitnta  " — Ulpian.)  The  prac- 
tices of  exposure  and  sale  of  children,  and  of  giving  them 
in  pledge  for  debt,  are  forbiddra.  An  edict  of  Diocletian 
fiuriMde  a  free  man  to  sell  himself.   Manstealers  or  kidnap- 


pers (jjlaptartt)  were  punished  with  death.  The  insolvent 
debtor  was  withdrawn  from  the  yoke  of  bis  ereditor.  While 
the  slave  tnde  was  permitted,  the  ataodoas  mntUatlon  ot 
boys  and  yonng  men,  too  often  practiced,  was  panidied  with 
exile  and  even  with  death.  In  redhibitory  actions  (for  the 
annulment  of  sales),  if  a  slave  were  returned  to  the  seller, 
so  must  also  be  his  parents,  brotiiera,  and  pertmm  otmte&emte 
eot^ttHetm.  In  the  interpretatfon  of  tastamuiti  it  was  to  he 
assumed  that  members  of  the  same  Ikmlly  were  not  to  be 
separated  by  the  division  of  the  succession.  The  law  also 
fovored  In  special  cases  tiie  security  of  the  pecnlium,  though 
in  general  pnncii^e  it  still  remained  the  property  of  the  mas- 
ter. The  state  granted topnblicslavestberigfatt^beqaeath- 
Ing  half  their  possessions;  and  private  persMU  sometiines 
permitted  similar  dispositions  even  to  a  greater  extent, 
though  only  within  the  familla.  Hadriantookftom  masters 
the  power  of  life  and  death  and  abtdisbed  the  subtarranean 
prisiHis.  Anttminns  Pins  punished  him  who  killed  his  own 
slave  as  if  he  had  killed  another's.  Already  In  the  time  of 
Nero  the  magistrates  had  been  ordered  to  receive  tlie  slave's 
complaint  of  ill-treatment ;  and  the  lex  Petronia,  belonging 
to  the  same  or  an  earlier  period,  forbade  masters  tohand  over 
their  slaves  to  combats  with  wild  beasts.  Antoninus  directed 
tbat  slaves  treated  with  ezoessive  cruelty,  who  had  t^en 
refuge  at  an  altar  or  impeifal  image,  should  be  sold ;  and 
this  provision  was  extended  to  cases  in  which  the  master 
had  employed  a  slave  in  a  way  degrading  to  him  or  beneath 
bis  character.  M.  Aureiins  gave  to  masters  an  action' 
against  their  slaves  for  any  cause  of  complaint,  thus  bring- 
ing their  relation  more  directly  under  the  surraillanee  of 
law  and  public  opinion.  A  slave's  o^  eonld  still  not  be 
taken  in  a  court  of  law ;  he  was  interrogated  by  the  "  ques- 
tion ;"  but  the  emperors  and  Jurists  limited  in  various  ways 
the  application  of  torture,  adding,  however,  as  we  have 
meotioned,  to  the  cases  in  which  it  could  previonsly  be 
appealed  to  that  of  the  crime  of  majutat.  For  OMtain 
alleged  ofiisnces  of  the  master  the  slave  could  bring  an  ac- 
tion,  being  represented  fbr  the  purpose  by  an  ad»ertor. 
Emancipation  was  CscUitated  ;  some  of  the  old  formalities 
were  dispensed  with ;  obitecles  to  it  were  removed,  and 
legal  difficulties  solved  in  such  a  way  as  to  further  It.  The 
power  of  imposing  conditions  on  testamentary  manumis- 
sions was  restricted,  and  these  conditions  interpreted  in  the 
sense  most  favorable  to  freedom.  The  emperor  oonld  confer 
liber^  by  presenting  a  gold  ring  to  a  slave  with  ttie  eon- 
sent  of  the  master,  and  the  legal  process  called  resMln^ 
naudium  made  him  a  ftall  dtixen.  It  was  decided  that  lib- 
erty oonld  not  be  forfeited  evsn  by  a  prescription  of  sixty 
years'  duration. 

The  rise  of  Cbristlaal^  in  the  Boman  wnrid  slill  fiirther 
improved  the  condition  «  the  slave.  The  senti- 
ments it  created  were  not  only  fsvorable  to  the 
humane  treabnent  of  the  class  in  the  present  tls^?* 
bnt  were  the  germs  out  of  which  its  entire  libera- 
titm  was  destined,  at  a  Uter  period,  In  part  to  arise.  Itis  some- 
times anreasntably  ot^ected  to  the  Christian  church  that  it 
did  not  denounce  slavery  as  a  social  crime  and  insist  on  its 
immediate  abolition,  that  on  the  contrary  it  recognized  the 
institution,  eoolesiastioal  persons  and  societies  themselves 
being  owners  of  slaves.  We  have  seen  that  slavey  was  a 
fkindamental  element  of  the  old  Bcmun  eonstitatlMi,  not 
only  incorporated  with  the  laws,  but  neoeesarily  arising  ont 
of,  and  essential  to,  the  military  mission  of  the  state.  When 
the  work  of  conquest  had  been  snffleiently  schieved,  it 
could  not  be  expected  that  a  radical  alteration  shoold  be 
suddenly  wrought  either  In  the  social  system  which  was  In 
hmnony  with  it,  or  even  in  the  general  ideas  which  had 
grown  up  under  its  influence.  The  latter  would,  indeed,  be 
giadoally  afibcted ;  and  accordingly  we  have  observed  a 
change  in  the  poli<^  of  the  law,  Indicating  a  change  In  sen- 
timent with  respect  to  the  dave  class,  whi^  does  not  apipear 
to  have  been  at  all  due  to  Christian  teaching,  but  to  have 
arisen  from  the  spontaneous  influence  of  circumstances  co- 
operating with  the  softened  manners  which  were  inspired 
by  a  pa^uiHc  regime.  But  the  institntion  itself  could  not  be 
^  onoe  seriously  disturbed ;  it  was  too  deeply  rooted  and 
too  closely  bound  np  with  the  whole  existing  order  of 
things.  If  it  could  have  been  Immediately  abolished,  the 
results  must  have  been  disastroos,  most  of  all  to  the  slave 
population  Itself.  Before  that  end  oonld  be  aocomplished, 
an  essentially  new  social  situation  must  come  into  existence ; 
society  must  be  organized  for  defence  as  It  had  previously 
been  for  conquest;  and  this  transformation  could  not  be 
wrought  in  a  day.  But  in  the  meantime  much  might  be 
done  towards  farther  mitigating  the  evils  of  slavery,  espe- 
cially by  impressing  on  master  and  slave  their  relative 
duties  and  controlling  their  behavior  towards  one  another 
by  the  exercise  of  an  independent  moral  authority.  This 
was  the  work  open  to  the  Christian  priesthood,  and  It  can- 
not be  denied  that  It  was  well  discharged.   Whilst  the 
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fMbeta  tgne  with  the  Stoics  of  the  2d  centorr  in  repre- 
MBting  alaTeiy  u  an  iadifferent  clrcnuiHtaQce  in  the  eye  of 
region  and  morality,  the  contempt  for  the  class  which  the 
Stoic*  too  often  ezhioited  is  tn  them  replaced  by  a  genuine 

SBIttthy.  They  protested  against  the  mitltiplication  of 
res  from  motivea  of  vanity  in  the  hoases  of  the  great, 
igftiost  the  gladiatorial  combats  (altimately  abolished  by 
tbe  noble  eeli-devotion  of  amonli),  and  against  the  constgn- 
Bent  of  slayes  to  the  theatrical  profession,  which  was  often 
1  sebod  of  corraption.   The  charch  also  enoonraged  the 
oundpation  of  individoal  slaves  and  the  redemption  of 
oqitiTes.  And  its  influence  Is  to  be  seen  In  the  legislation  of 
the  Christian  emperors,  whloh  softened  some  of  the  harshest 
futures  that  still  marked  the  institution.   There  is  not, 
indeed,  a  nniform  advance  in  this  legislation ;  there  is  even 
ntK^resaion  in  some  particnlars  under  Constantine,  as  in 
hii  renewed  permission  to  fathers  to  sell  their  children  and 
to  tiie  flnder  of  an  exposed  child  to  make  it  his  slave — en- 
•etmento  which  it  is  sometimes  soagbt  to  excuse  by  the 
icmfllnic  pirvwty  at  his  period,  fiat  a  rtronger  inflneBce 
of  ChrlBtiantty  appears  in  Theodoslos,  and  this  inflnenoe  is 
It  the  hisbest  in  toe  legislation  of  Jostlnian.  Its  systematic 
eSbrt  is,  in  his  own  words,  "  pro  libertate,  qnam  et  fovere  et 
taeri  Bomsnis  legibna  et  praecipne  nostra  nnminl  peculiare 
est"  Iaw  stiil  reftued  in  general  to  reoognlse  the  mar- 
riages of  afaivfla ;  bat  Jostlnian  gave  them  a  I^al  valae 
aStet  emancipation  in  establishing  rights  of  succession. 
Unions  between  slaves  and  free  women,  or  between  a  ftee- 
nuB  and  Ute  female  slave  of  wiother,  oontinned  to  be  forbid- 
den, and  wan  long  paniBhedlnaerti^cireamrtuieaBwith 
strodooa  Mvert^.  As  wltueai,fhetlave  wasstUl  snttjeot  to 
the  question ;  as  criminal,  he  was  punished  with  greater 
rigor  than  the  f^man.  If  he  aocosed  his  master  of  a 
crime,  unleas  the  charge  was  of  treason,  he  was  burnt.  But 
Jm  OBOld  maiutalo  a  legal  claim  to  his  own  libertr,  not  now 
merely  tbioagh  an  luuerior,  but  in  pmon.   A  fenule  slave 
was  still  held  inoapable  of  th«  (orence  of  adultery;  but 
Jnstiuian  visited  with  death  alike  tbe  rape  of  a  slave  or 
fnedw«naii  and  that  of  a  ft«e  maiden.  Already  tbe  master 
who  killed  his  slave  liad  been  punished  as. for  homicide, 
ezeq>t  in  the  ease  of  his  unintended  death  under  correction ; 
Constanttne  treated  as  homicide  a  nnmber  of  specially- 
ennmerated  acts  of  cruelty.   Even  under  Theodosius  the 
WHubate  of  the  amphltheab«  were  permitted,  if  not  eucoor- 
sged,  by  the  state  authorities;  these  sports  were  still  ex- 
pected from  the  candidates  for  public  honors.  Combats  of 
men  with  beastp  wne  longest  continued ;  they  had  not 
ceased  even  In  tiie  eariy  yeats  of  the  reign  of  Jnstinian. 
A  new  prooeSB  of  manamiaslon  was  now  established,  to  be 
puformed  In  the  churches  throogh  the  intervention  of  the 
iatnisCersof  religion;  and  it  was  provided  that  clerics  could 
at  any  time  by  mere  expression  of  will  liberate  th^r  slaves. 
Staves  who  were  admitted  to  holy  orders,  or  who  entered  a 
monastery,  became  freemen,  under  certain  restrictions 
framed  to  prevent  fraud  or  injustice.  Justinian  abolished 
the  personal  conditions  which  the  legislation  of  Augustus 
had  required  to  be  satisfied  by  the  mastorwho  emanoipated 
and  the  slave  who  was  manumitted,  and  removed  the  limi- 
bition  of  nomber.  The  liberated  slave,  whatever  the  pro- 
cess  by  which  he  had  obtained  his  freedom,  l>ecame  at  once 
a  fall  citiaen,  his  former  master,  however,  retaining  the 
right  of  pafenwage,  the  abolltloa     which  would  probably 
have  dlaooamged  emancipation. 

The  davery  of  the  workiofi;  daraes,  justly  described 
Hume  as  the  meet  important  differenoe 
^^;2!S^  between  the  soeial  liiSe  of  aatiqaitjr  and 
that  of  modem  times,  wu  not  direcdy 
duAged  into  the  system  of  personal  freedom.  There 
wiK  an  intermediate  ^  stage  which  has  not  always 
been  aufficiently  discriminated  from  slavery,  though 
the  oonfiision  of  the  two  leads  to  endless  miscon- 
oeptions.  We  mean  the  regime  of  serfdom.  In 
fltadying  the  origin  of  this  transitional  state  of  things, 
four  prinoipal  considerations  have  to  be  kept  in 
Tiew.  (I)  As  Gibbon  observes,  the  substantial  com- 
pletion or  the  Boman  system  of  conquest  and  incor- 
poration reduced  the  supply  of  slaves  by  restricting 
the  dealings  in  them  to  such  trade  as  took  place 
vithin  Uie  now  fixed  fimita  of  the  empire.  It  is 
true  that,  when  the  hufcanan  invasions  b^n  in  the 
3d  oentniy,  many  capUves  were  made,  who,  when  axA 
enroled  in  ^e  army,  were  employed  in  agrioalture  or 
domestic  service ;  bu^  the  regtuar  importation  was 
greatly  and  increasingly  diminished,  and  the  Romans 
were  obliged  to  hare  raoooise  to  * '  the  milder  but  more 
tenons  method  of  ]»opagation."  The  effect  of  this 


was  to  improve  the  condition  of  the  slave  by  render- 
ing his  existence  an  object  of  neater  value  to  his  mas- 
ter. It  tended,  indeed,  direoUy  to  the  transformation* 
of  slavery  into  serfdom  by  making  it  the  interest  of  each 
family  to  preserve  indefinitely  its  own  hereditary  slaves, 
who  could  not  be  replaced  except  with  difficulty  and 
at  great  expense.  The  abolition  of  the  external  stave 
trade  tended,  in  fact,  to  put  an  end  to  internal  sales,  and 
the  slaves  became  attached  to  the  households  or  lands 
;  of  their  masters.  (2)  The  diminished  suppl;/ of  slaves 
further  acted  in  the  direction  of  the  rehabilitation  of 
free  labor.  A  general  movement  of  this  kind  is  no- 
ticeable from  die  2d  century  onwards.  fVemuen  had 
always  been  to  some  extent  employed  in  the  pnUio 
service — (a)  as  subordinate  assistants  to  the  magistrates 
and  priests;  the  places  of  scribes,  viatores,  crierg 
could  be  filled  onl^hy  citizens;  the  apparitors  attached 
to  the  new  imperial  administration  were  also  free  ple- 
beians, with  suives  in  the  lower  ranks ;  but  these  ap- 
paritoiships  were  usually  held  by  freedmen.  So  also 
\b)  public  works  were  in  the  2d  century  divided 
amongst  corporations  of  free  plebeians,  with  publio 
slaves  under  them.  In  private  service  the  superior 
posts  were  often  filled  by  nreedmen ;  the  higher  arts — 
as  medicine,  grammar,  painting — were  partly  in  the 
hands  of  freedmen  and  even  of  ingenui;  the  more 
successful  actors  and  gladiators  were  often  fieedmen. 
In  the  la^oriea  or  workshops  kept  wealthy  penoua 
slave  labor  was  mainly  employed ;  but  free  aitisuu 
sometimes  offered  their  servioes  to  these  establiahmenta 
or  formed  associations  to  oompete  with  them.  We 
have  seen  that  free  persons  had  all  abng  been  to  some 
extent  employed  in  the  cultivation  of  liuid  as  hired 
laborers,  and,  as  we  shall  presently  find,  also  as  tenants 
on  the  great  estates.  How  all  this  operated  we  shall 
understond  when  we  examine  the  remarkable  organi- 
zation of  the  state  introduced  by  Diocletian  and  his 
suGoessors.  (3)  This  organization  established  in  the 
Roman  world  a  personal  and  hereditary  fixity  of  pro- 
fessions and  situations  which  was  not  very  far  removed 
from  the  caste  system  of  the  East  The  purpose  of 
this  was  doubUeas  to  resist  by  a  sbrong  intenuJ  con- 
solidation the  shook  of  the  invadons,  to  secnue  puUio 
order,  to  enforce  industrious  habits,  and  to  guarantee 
the  finandal  resouroes  of  the  state.  Personal  inde- 
pendence was  largely^  sacrificed,  hut  tihose  still  more 
important  ends  were  in  a  great  measure  attuned.  Tbe 
all-pervading  nature  of  this  discipline  will  be  under- 
stood from  the  following  particulars.  Members  of  the 
administrative  service  were  absolutely  bound  to  their 
employments:  they  could  not  choose  their  wives  or 
marry  their  daughters  out  of  the  collegia  to  which 
tfae^  r^pectively  belonged,  and  they  transmitted  their 
obligations  to  their  children.  If  they  abandoned  their 
posts,  th^  were  sought  for  everywhere  and  forced  to 
return.  In  municipalities,  even  the  curialet,  or  mem- 
bers of  the  local  senates,  were  bound  to  their  plaoes 
and  their  functions ;  there  were  other  niemben  of  the 
munidpal  serdoe  who  might  supply  a  snbstitute  on 
oondiUon  of  resigning  to  him  weir  lands,  but  this 
power  was  rarely  used ;  they  commonly  remained  in 
their  posts ;  their  families,  too,  were  bound  to  re- 
main ;  thev  were  attached  to  the  collegia  or  other 
bodies  to  which  they  belonged.  The  soldier,  procured 
for  the  army  by  conscription,  served  as  long  as  his  age 
fitted  him  for  his  duties,  and  his  sons  were  bound  to 
similar  service.  The  same  sort  of  compulsion  appears 
to  have  been  exercised  upon  those  belonging  to,  at 
least,  such  free  industrial  corporations  as  were  recog- 
nized and  regulated  by  the  state.  Every  one  was 
treated,  in  fact,  as  a  servant  of  the  state,  and  was 
bound  to  fomish  labor  or  money,  or  both ;  and  the 
nature  of  his  labor  was  permanently  fixed  for  him  ; 
he  was,  in  the  language  of  thft  law,  "conditionis  la- 
quds  irretitus."  This  general  system,  by  diminishing 
the  freeman's  master}^  over  himself  and  his  power  to 
determine  his  occupation,  reduced  the  intervalbetween 
him  and  the  slave ;  and  Uie  latter  on  the  one  hand. 
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the  free  domestic  servant  uiiJ  workshop  laborer  od 
the  other,  buth  passed  insensibly  into  the  common 
'oondition  of  serfdom.  (4)  The  corresponding  change, 
in  the  case  of  the  rural  slaves,  took  place  through  their 
being  merged  in  the  order  of  coUmi.  The  Koman 
oolonus  was  orij^^inally  a  free  person  who  took  land  on 
lease,  contracting  to  pay  to  the  proprietor  either  a  fixed 
Bum  annually  or  (when  a  colonut  partiariut)  a  certain 
proportion  of  the  produce  of  the  farm. '  Under  the 
emf>eror8  of  the  4th  century  the  name  designated  a 
enltiTator,  who,  though  peraoniUy  free^  was  attached 
to  the  soil,  and  transmitted  his  condition  to  his  de- 
Boeadants ;  and  this  became  the  rcignlar  status  of  the 
great  mass  of  Roman  cultivators.  In  sanctioning  this 
personal  and  hereditary^  fixity,  the  law  probably  only 
reoogniied  a  state  of  things  which  had  previously  ex- 
isted, having  been  a^ntaneously  brought  about  by 
the  circumstances  oi  sodety,  and  especially  by  the 
needs  of  agriculture.  The  oiass  of  coloni  appears  to 
have  been  composed  partly  of  tenants  by  contract  who 
had  incurred  targe  arrears  of  rent  and  were  detained 
on  the  estates  as  debtors  (pfuxrati)^  partly  of  foreign 
otptjves  or  immigrants  who  were  settled  in  this  condi- 
tion on  the  land,  and  partly  of  small  proprietors  and 
other  poor  men  who  voluntarily  adopted  the  status  as 
an  improvement  in  their  position.  They  pud  a  fixed 
prowHtion  of  the  produce  (pan  (tgraria)  to  the  ownw 
of  the  estate,  and  gave  a  detenninate  amount  of  labor 
^opene)  on  the  portion  of  the  domain  which  he  kept 
in  his  own  hands  (mannu  domtnieua).  The  law  for  a 
long  time  took  no  notice  of  these  customary  tenures, 
ana  did  not  systematically  oonstitute  them  until  the  4th 
centuiy.  It  was  indeed  the  requirements  of  the  fiscus 
and  the  conscription  which  impelled  the  imperial 
QoTcmment  to  regulate  the  system.  The  ooloni  were 
inscribed  {adteripti)  on  the  registers  of  the  oensos  as 
p^iog  taxes  to  the  state,  for  which  the  proprietor 
was  responnble,  reimbursing  himself  for  the  amount 
In  a  constitution  of  Constanttne  (332  A.S.)  we  find  the 
colonus  recognized  as  permanently  attached  to  the  land. 
If  he  abandoned  his  adding  he  was  brought  bade  and 
.  punished  ;  and  any  one  who  reouTod  him  nad  not  qnly 
to  restore  nim  but  to  pay  a  penalty.  He  could  not 
marry  out  of  the  domain  ;  if  he  took  for  wife  a  colona 
of  another  proprietor,  she  was  restored  to  her  original 
locality,  and  the  ofi&pring  of  the  union  were  divided 
between  the  estates.  The  diildren  of  a  colonus  were 
fixed  in  the  same  status,  and  could  not  quit  the  prop- 
erty to  which  they  belonged.  They  ana  their  descen- 
dants were  retained,  in  the  words  of  a  law  of  Theodo- 
sius,  "quodam  sternitatis  jure,"  uid  by  no  process 
could  be  relieved  from  their  obligations.  By  a  law  of 
Anastasius,  at  the  end  of  the  5tn  century,  a  colonus 
who  had  voluntarily  come  into  an  estate  was  by  a  ten- 
ure  of  Uiirty  years  forever  attached  to  it.  The  master 
(^bminut)  could  inflict  on  his  ooloni  "  moderate  chas- 
tisemdnt,  and  could  chain  them  if  the:;r  attempted 
to  escape,  hut  they  had  a  legal  remedy  against  him  fbr 
mqjost  demands  or  injurr  to  them  or  tneirs.  In  no 
case  could  the  rent  or  the  labor  dues  be  increased.  The 
colonus  could  j)os8e88  property  of  bis  own,  but  could 
not  alienate  it  without  the  consent  of  the  master. 
Tbus,  whilst  the  members  of  the  dass  were  personally 
free,  their  condition  had  some  incidents  of  a  semi-ser- 
vile character.  They  are  actually  draignated  by  Theo- 
dosius,  though  the  lax  Unguf^of  the  codes  must  not 
be  taken  too  literally,  "servi  terrm  cui  nati  sunt" 
And  Salvian  treats  uie  proposition  "coloni  divitum 
fiunt"  as  equivalent  to  vertuntur  in  servos."  This 
is  indeed  an  exaggeration  ;  a  deduction  must  always 
be  made  from  the  phrases  of  the  mediaeval  Jeremiah ; 
the  oolonatoa  was  not  an  oppressive  system ;  it  af- 
forded, on  the  oontnzy,  real  security  against  unrea- 
sonable demands  and  wanton  disturbance,  and  it  was 
a  great  advance  on  the  system  of  cultivation  by  the 
familta  rustiea.  But  the  point  which  it  is  important 
mr  our  present  pur^tose  to  observe  is,  that  there  was  a 
oertain  approximation  between  the  condition  of  the 


colonus  and  the  slave  which  tended  towards  the  furioo 
of  both  in  a  single  dass.  To  make  this  plain,  ve 
must  ^o  a  little  further  into  detail. 

Besides  the  coloni  there  were  on  a  great  estate— «Dd 
those  of  the  4th  century  were  on  a  specially  large  tetlk 
— a  number  of  preadial  slaves,  who  worked  colleclivelf 
under  overaeens  on  the  part  of  the  property  which  tlie 
owner  himself  cultivated.  But  it  was  acommon  prac- 
tice to  settle  certain  of  the  slaves  (and  possibly  also  of 
thefreedmen)  on  other  portions  of  the  estate,  giving 
them  small  farms  on  condidons  dmilar  to  those  to  whiui 
the  ooloni  were  sul^ect  These  slaves  are,  in  fact,  d^ 
scribed  by  Ulpian  as  quasi  eohni  They  had  tbeir 
own  households  and  were  hence  distinguished  as  ouafL 
Id  law  these  slaves  were  at  first  absolutely  at  the  disposil 
of  their  masters ;  they  had  no  property  in  the  stittt 
sense  of  the  word,  and  oould  be  sold  to  ^  another  pn>- 

erietor  and  separated  from  their  families.  But  the 
indlord's  interest  and  the  general  tone  of  feeling  ilike 
modified  practice  even  before  the  intervention  of  leris- 
lation ;  they  were  habitually  continued  in  their  hold- 
ings, and  came  to  possess  in  &ct  a  perpetual  and  he- 
reditary eiu'oyment  of  them.  By  a  law  of  ValenUnian 
I.  (377)  the  sale  of  these  slaves  was  interdicted  onksi 
the  hmd  the^  occupied  were  at  the  same  dme  sokL 
The  l^gal  distinetion  between  die  ooloni  and  the  dare 
tenants  continued  to  exist  after  Uie  invasions ;  bat  tke 
practical  difiereiwe  was  greatly  attenuated.  The  cdonoa 
often  occupied  a  servile  mansus,  and  the  slave  a  man- 
sus  originally  ^propriated  to  a  odonus.  Intemtr 
riages  of  the  two  dawes  became  frequent  Already  «t 
the  end  of  the  7th  century  it  does  not  appear  that  the 
distinedon  between  them  had  any  snbetantial  existr 
ence.  The  servile  tenures  were,  no  less  than  the 
others,  stable  and  hereditary  ;  and  the  oharxes  to  be 
home  by  the  former  were  not  necessarily  the  heavi«-. 

Whilst  living  their  due  weight  to  the  social  and 
economic  ctroumstanoes  which  tended  thus  to  mem 
the  free  lalwrer  and  colonus  on  the  one  hand  and  the 
slave  on  the  other  in  a  common  dass  of  serfs,  we  must 
never  leave  out  of  account  the  directly  moral  aAendes 
which  irorked  towards  the  same  resolt  by  modifying 
slavery.  Nor  ought  we  to  have  in  view  onljr  the  in- 
fiuence  of  Christian  doctrine  and  precept  oonsidamd  in 
themselves  J  we  must  re^rd  them  as  constantly  ap- 
plied in  daily  life  by  an  independent  spiritual  order, 
which  was  revered  alike  b^  the  two  classes  whose  re- 
lations it  assisted  in  regulating,  and  whose  general  atti- 
tude towards  slavery  is  sufficiently  shown  ny  the  ode- 
brated  dedaration  of  Gregory  the  Great 

A  review  of  what  has  been  said  will  make  it  plua 
that  the  Northern  invasions  had  little  to  do  with  the 
transition  from  slavep^  to  serfdom.  Only  two  modes 
have  been  suggested  in  which  they  may  possibly  have 
accelerated  the  change.  It  is  not  likely  that  the  newly 
established  i>ropnetom  would  uoderstand,  or  respeA 
in  practice,  nice  distinctions  betwem  dassesof  colUTar 
tors ;  they  would  probably  regard  the  coloni  and  slaves, 
now  that  their  conditions  were  so  much  asfflmilated,  as 
standing  on  the  same  basis.  And,  secondly^  the  €rer- 
mans,  it  we  may  believe  Tacitua,  had  in  their  original 
seats  no  menial  slaves,  whilst,  on  the  other  hand,  they 
were  familiar  with  the  system  of  slaves  settled  on  sepa- 
rate portions  of  a  domain  and  paying  a  fixed  share  of 
the  produce  to  its  owner.  There  may  be  a  certain  value 
in  these  considerations.  But,  on  the  whole,  it  appeals 
that,  as  in  the  case  of  the  rise  of  the  feudal  system 
genenilly,  so  in  the  particular  respect  of  the  qualified 
personal  freedom  which  accompanied  it,  the  influence 
of  the  Northern  nations  was  really  of  little  aooount, 
and  that  both  changes  would  have  eanally,  tluragh 
perhaps  not  so  speedily,  taken  place  if  the  invasions 
had  never  occurred. 

Whilst  andent  slaverv  was,  as  we  have  seen,  a  sys- 
tem fitted  to  endure  under  given  mxaal  conditions.  Mid 
had  a  definite  political  functiw  to  ftalfil,  seriraom, 
which  succeeded  when  that  function  waa  exhausted, 
wss  a  merely  transitory  condition,  with  no  otfa«r  det- 
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tination  than  that  of  leading  the  woiktng  population 
up  to  a  state  of  entire  persoDal  freedom, 
ttwtt?"^  How  the  serf  in  cities  and  towns  became  a 
iKfioin.     free  laborer  for  hire  can  be  easily  conceived ; 

he  doubtless  in  many  cases  purchased  his 
liberty  out  of  his  earnings,  and  in  others  it  was  not 
the  master's  interest  to  retain  his  services  at  the  cost 
of  bis  maintenance.  The  emancipation  of  this  entire 
dus  was  favored  b^  the  movement  (not^,  however,  to 
be  confounded  with  it)  which  established  free  industrial 
communities  and  gave  them  municipal  jurisdiction. 
Bot  it  is  very  difficult  to  trace  the  steps  by  which  the 
rarals^  was  transmuted  into  a  Iree  tenant.  "The 
time  and  manner,"  says  Adam  Smith,  "  in  which  so 
inportaDt  a  revolution  was  Iwoughf  aboat  is  one  of  the 
aost  obfloore  points  in  modem  history."  Smitii  him- 
self attributes  the  change  to  two  causes — { I )  the  greater 
advantage  to  the  proprietor  derived  from  the  exertions 
of  the  cultivator  when  he  worked  entirely  for  himself, 
and  (2)  the  encouragement  which  sovereigns,  jealous 
of  the  great  lords,  gave  to  the  villeins  (under  which 
term  Smith  seems  to  comprehend  the  whole  mixed 
class  of  non-free  tenants)  to  encroach  on  their  author- 
ity. To  these  economic  and  political  reasons,  though 
doobtiess  real  and  important.  Smith  appears  to  attri- 
bute too  exclusive  an  efficacy,  neglecting  the  moral  and 
religions  causes  which  conspired  to  the  same  result, 
especially  the  personal  influence  of  the  clergy,  who  were 
natural  mediators  between  the  serfs  and  the  proprie- 
toa.  The  serfs  were  best  treated  on  the  eoGJeausUoal 
estates,  and  many  on  private  properUes  were  liberated 
'*  NO  amore  Dei    and  "  pro  remedio  animsa. " 

Let  us  examine  more  particularly  the  circaustanoes 
of  the  transition  in  France  and  in  England. 

If.  Ooirard  has  shown  that  from  the  oonqoest  by  Oesar 
f—~g^  to  th»  abolition  of  fendalism  there  wae  a  steady 
improvement  in  the  condition  of  the  cIsbb  origi- 
uallj  enslaved.  He  distingnisbee  three  periods — one  of 
■lavery  proper,  lasting  till  the  oonqaeat  of  Qanl  by  the  bar- 
buiana ;  the  second,  ending  about  the  close  of  the  reifm  of 
Charles  the  KUd  (d.  877),  in  which  slaveiy  is  replaced  by 
an  Intennediate  state  which  be  calls  by  the  indeterminate 
name  of  "  servitude,"  the  rights  of  the  termu  being  recog- 
nind,  respected,  and  protected,  if  not  yet  in  a  safficieat  de- 
gree by  the  civil  laws,  at  least  by  those  of  the  church  and 
■y  aoeial  masnerB;  and  a  third  in  which,  onder  the  devel- 
oped rtfclme  of  feudalism,  serfdom  proper  is  fblly  established 
and  the  serf-tenant  has  become  simply  a  tributary  ander 
▼mrioofl appellatious  (Momme  deeorpa  or  de  piti,main-mortabU, 
ImUUMe,  »arf,  mlam).  The  three  personal  conditions  here 
deiBribed  ooexisted  to  arans  extent  in  all  tfaeae  periods,  one 
ef  them,  however,  greatly  prepondenting  In  tueh.  Towards 
the  end  of  the  9tb  century  the  serf-tenants  were  already 
proprieton  of  their  holdings ;  under  the  third  djmasty  they 
were  tsther  Bulyecta  than  tenants,  and  the  dues  they  paid 
ware  rather  taxes  tiian  rents;  thnr  were,  in  short,  vaisalB 
oooopying  the  lowest  ronnd  of  Qie  raidal  ladder.  OnAraxd 
eoDmeimtee  aa  immediate  caosee  which  led  to  the  liberation 
^  Serb  (beaides  the  master's  voluntary  gift  or  beqnest)  their 
flight,— with  the  prescription  which  arose  after  a  certain 
fntBTval  of  absence, — ord&ation,  redemption  by  themselves 
or  other*,  marriages  with  women  of  higherstatus,  and  the 
action  of  law  in  the  case  of  certain  wronfts  inflicted  by  the 
aiaater.  The  church  co-operated  to  the  same  result,  as 
Bight  be  ahown  by  many  instances.  Thus  St.  Benedict  of 
Aniaiie  {d.  82t),  the  reformer  of  the  monasteriea  in  the 
Osmlingian  teorritories,  received  a  number  of  donations  of 
laada  from  the  fhitbfnl ;  but,  whilst  accepting  tbem  for  his 
religioaa  estmblishmente,  beenlVanchised  the  ser&  who  in- 
habited them.  AU  the  ser&,  not  merely  in  a  village,  boarg, 
or  city,  bnt  in  whole  districts,  were  liberated  by  charters 
of  sovereiRos  or  lorda  Such  documents  are  most  common 
Ui  ihe  ISth  cMitnry.  The  general  edicts  of  Louis  X.  (1315) 
aad  Philip  V.  (1316)  are  little  more  than  recognitions  of  a 
JWf  meevmpU,  and  were  dictated,  at  least  in  part,  by  finaueial 
motives.  Some  relics  of  serfdom  oontinned  to  exist  in  local 
eostoms  down  to  the  Revolution,  and  were  not  abolished  till 
the  niffht  of  the  4th  Aognst,  1789.  Bnt  these  survivals  do 
not  affect  the  troth  of  the  proposition  that  the  work  of 
eaoancfpation  was  essentially  accomplished  early  in  the 
14th  century, 

Gn^rmrd  has  observed  on  the  difBcalty  created  by  the  am- 
Ugaity  of  the  mnd  ««rvw  in  the  medlnval  authorities. 
hk  the  atndy  of  English  serfdom,  even  eminent  wrUers 
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like  Bobertson.  Hallam,  and  Kemble  have  obscured  the  sub- 
ject by  the  use  of  the  term  slave,  sometimes  in 
its  proper  sense,  sometimes  in  relation  to  the  England. 
Merf.  Dr.  Stnbi»  has  avoided  this  equivocal 
nomenelatarc^  and  by  attending  more  to  social  fact  thu 
ta  the  letter  of  tiie  law  has  placed  the  history  of  tiie 
class  in  a  clear  light.  The  slaves  of  Anglo-Saxon  times 
were  "  regarded  as  the  stock  of  their  owner;  .  .  .  their 
offences  against  a  third  person  he  must  answer  for,  as  for 
the  mischief  done  by  bis  cattle;  .  .  .  they  had  no  credi- 
bility, no  legal  rights;  wrongs  done  to  them  were  regarded 
as  wrongs  done  to  their  master.*'  Practice,  indeed,  was 
kinder  to  tbem  than  legal  theory ;  aa  in  the  case  of  the 
Soman  pecnliam,  they  wen  "in  some  unexplained  way" 
allowed  to  keep  their  savings,  and  so  to  purchase  their  free- 
dom ;  and  "the  spiritual  law  could  eaforoe  a  penance  on  (be 
master  for  ill-treating  them."  There  were  laws  of-Ethel- 
bert  and  Oanute  forbidding  the  sale  of  men  to  heathen  mas- 
ters, and  the  slave  trade,  the  prinoipal  seat  of  which  was 
Bristol,  was  put  down  the  preaching  of  St  Wul&tan. 
The  villein  of  Domesday  Book  is  not  a  slave ;  he  represents 
the  Anglo-Saxon  eeorl;  he  is  an  irremovable  cultivator,  now 
regarded  as  customMy  tenant  of  a  lord.  The  Norman 
knights  probably  confounded  with  tbe  viUonus  the  hordarii 
and  other  tenants  who  stood  on  a  less  fovorahle  footing. 
Whilst  tiie  free  ceorl  became  a  villein  the  terva*  (ttaow)  dis- 
appeared altogether.  The  position  which  the  class  consti- 
tuted by  this  fbslon  came  to  occupy  was  one  "  compatible 
with  much  personal  comfort  and  some  social  ambition." 
The  villeins  were  safe  in  the  poesessioa  of  their  homes ; 
they  bad  a  remedy  against  the  violence  of  Uielr  manters; 
they  conid,  if  they  chose  to  renounce  their  holdings  and  take 
refuge  in  a  town,  become  members  of  tbe  guild,  and  there, 
when  unclaimed  for  a  year  and  a  day,  obtun  tbe  fall  rights 
of  freemen ;  they  conld  obtain  mannmlasion  by  tbe  inter- 
vention of  the  church,  which  always  proclaimed  the  liber- 
ation of  tbe  villein  to  he  a  work  of  merit  on  tbe  part  of  the 
master.  .  .  .  Under  a  &irly  good  lord,  under  a  monastery 
or  a  college,  the  villein  enjoyed  immunities  and  security 
that  might  be  envied  by  his  superiors ;  he  had  a  roidy  tri- 
banal  for  his  wrongs,  a  voice  in  the  management  of  his  vil- 
lage ;  he  might  with  a  little  contrivance  redeem  his  children 
and  start  Uiem  in  a  higher  state  of  life."  Walter  Map  de- 
clares that  in  his  time  (12th  century)  tbe  villeins  were  edu- 
cating their  ignoble  ofl^pring  in  the  liberal  arts.  In  the 
early  part  of  &e  14th  century  "  it  was  by  a  mere  l^al  form 
that  the  villeins  were  described  as  less  than  free."  In  tho 
reign  of  fflchard  II.  it  seems  that  "  tbe  legal  theory  of  their 
status  has  become  hardened  and  sharpened  so  as  to  warrant 
almost  wanton  oppression ; "  but  social  causes,  on  the  other 
hand,  have  ameliorated  their  aotoal  lot.  It  was  not  their 
nomuU  oondWon  tiiat  led  to  the  insarreotion  of  1361.  bat  the 
enforcement  of  the  Statute  of  Laborers  and  the  attempt  of 
the  lords  to  reassert  legal'claimB  which  were  practically 
obsolete.  Serfdom  died  out  in  England  without  any  special 
legislation  a^iinBt  it.  It  survived  in  exceptional  instances, 
as  in  Fiance;  Hallam  mentionsas  the  latest  deed  of  enfkan- 
ch  isement  one  of  ElUsabeth  in  1574  in  fltvor  of  the  bondmen 
on  some  of  her  manots;  and  it  appears  that  in  Scotland  the 
workers  in  coal  and  salt  mines  were  in  a  state  of  serfdom 
until  they  were  liberated  by  Acts  of  the  IStb  and  39th  years 
of  the  reign  of  George  m. 

ElMentiwly  similar  movements  took  plsce  In  the  other 
countries  of  tbe  West.   In  Italy  "  the  11th  and 
12Ui  centuries,"  says  Hallam,  "  saw  the  nnmber  Italy, 
of  slaves"  (by  which  word  he  means  serft) 
"  b^n  to  decrease;  early  in  the  15th  a  writer  quoted  by 
Huratori  speaks  of  them  as  no  longer  existing.  .  ,  .  The 
greater  part,"  be  adds,  "  of  the  peasants  in  some  countries 
of  Germany  bad  acquired  their  liberty  before 
the  end  of  the  13th  century;  in  other  parts  Germany. 
.  .  .  they  remained  in  a  sort  <Hvillenagetdll  the 
present  age."   Tbe  most  rigorous  forms  of  serfdom  (l>iM- 
geatehaft)  existed  in  those  Qerman  districts  which  were 
once  Wendish,--a8  Lusatia,  Pomerania,  and  Mecklenburg, — 
and  in  Holstein.   The  last  remains  of  the  system  in  Ger- 
many were  abolished  in  1832  and  1846,  In  Cbstile  the  serft 
were  slowly  converted  into  wAariegot,  who  cul- 
tivated the  land  of  the  lord  under  obligations  Spain, 
similar  to  those  of  the  colonua.  Alpbonao 
X.  (El  Ssbio)  declared  that  the  solariego  could  quit  his 
holding  when  be  wished,  though  he  conld  not  alienate  it  or 
demand  anything  for  his  improvements.    Alphonso  XI. 
(El  Jnsticiero)  decreed  that  no  lord  should  take  tiie  wlar 
(holding)  trom  the  tenant,  nor  from  his  sons  or  grandsons, 
so  long  as  they  paid  the  fixed  does.   They  thus  became 
irremovable,  and  their  tenures  were  hereditary. 

By  these  nadual  procesaes  every  form  of  serritude 
disappeared  tram  the  sooal  order  of  western  Eunpe, 
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whilst  at  the  same  time  was  bequeathed  to  the  modern 
world  the  ioezorable  problem,  atiU  but  partially  solved, 
of  the  definitive  position  of  the  daases  whose  origin  is 
traceable  bo  that  condition. 
Bat  not  very  long  after  the  disappearance  of  serf- 
dom  in  the  moat  advanced  communities 
oomea  into  ^ht  the  new  svstem  of  oolontal 
davexy,  which^  instead  of  oeinK  the  spon- 
taneouB  outgrowth  of  social  neoesuties  ana  subserving 
a  temporary  need  of  human  development,  was  politi- 
cally as  wm  as  morally  a  monstrous  aberration,  and 
never  produced  anvthing  but  evil. 
In  1442,  when  the  Portuguese  under  Prince  Henry 
the  Navigator  were  exploring  the  Atlantic 
oSonirt.  o*"  Africa,  one  of  his  officers,  Antam 

Gonsalves,  who  had  captured  some  Moors, 
was  dircKited  by  the  prince  to  carry  them  back  to  Africa. 
He  received  from  the  Moors  in  exchange  for  them  ten 
blacks  and  a  tiuantity  of  gold  dust.  This  excited  the 
onnidity  of  his  fellow-countrymen ;  and  they  fitted  out 
ft  la^e  number  of  ships  for  tiie  trade,  and  built  several 
foxts  on  the  Afiicaa  eoaat.  Many  negroes  were  brought 
into  Spain  from  these  Portuguese  setdements,  and  Uie 
colonial  slave  trade  first  appears  in  the  form  of  the  in- 
troduction into  the  newly-oiscovered  western  world  of 
children  or  descendants  of  these  negroes.  When 
Ovando  was  sent  out  in  1.502  as  governor  of  His- 
paniola,  whilst  regulations,  destined  to  prove  illusory, 
were  made  for  the  protection  of  the  natives  of  the 
island,  permission  was  ^ven  to  carry  to  the  colony 
negro  slaves,  bom  in  Seville  and  other  parts  of  Spain, 
who  had  been  instructed  in  the  Christian  &ith.  It 
appears  from  a  letter  of  Ovando  in  1503  that  there 
were  at  that  time  numbers  of  o^roes  in  Hispaniola ; 
he  reauested  that  no  more  might  be  permitted  to  be 
broiuhtout  In  1510  and  the  following  years  King 
Ferdinuid  ordered  a  number  of  Africans  to  be  seat  to 
that  colony  for  the  woridng  of  the  mines.  - 

Before  this  time  Columbus  had  proposed  an  exchauM 
of  his  Carib  prisoners  as  slaves  aii^ainst  live  stock  to  Be 
foTDished  to  Hispaniohi  1^  Spanish  merchants.  Infi- 
dels, he  represented,  would  thus  be  converted,  the 
royal  (reasary  enriched  by  a  duty  on  the  slaves,  and 
the  colonists  supplied  with  live  stock  free  of  expense. 
He  actually  sent  nome  in  the  ships  of  Antonio  Torree, 
in  1494,^  SDOve  500  Indian  prisoners  taken  in  wars  with 
the  caciques,  who,  he  suggested,  might  be  sold  as 
slaves  at  Seville.  But,  after  a  royal  order  had  been 
issued  for  their  sale.  Queen  Isabella,  interested  by  what 
she  had  heard  of  the  gentle  and  hospitable  character 
of  the  natives  and  of  their  docility,  procured  a  letter 
to  be  written  to  Bishop  Fonseca,  the  superintendent 
of  Indian  affairs,  suspending  the  order  until  inquiry 
should  be  made  into  the  causes  for  which  they  had 
beeu  made  prisoners^  and  into  the  lawfulness  of  their 
sale.  Theologians  differed  on,  the  latter  question,  and 
Isabella  directed  that  these  Indians  should  be  sent  back 
to  their  native  country,  and  that  a  policy  of  conciliation 
shonld  be  followed  there  instead  of  one  of  severity. 

BartolomS  de  Us  Cases,  the  celebrated  bishop  of 
Chiapa,  accompanied  Ovando  to  Hispaniola,  and  was 
a  witness  of  the  cruelties  from  which  the  Indians  suf- 
fered under  his  administration.  He  came  to  Spain  in 
1517  to  obtun  measures  in  their  favor,  and  he  then 
m^  the  Bwgestion  to  Cbaries  that  each .  Spanish 
resident  id  mspaniola  should  have  license  to  import  a 
dozen  negto  slaves.  Las  Cases,  in  his  JBiBtoria  de  las 
Indiog  (lib.  iii.  cap.  101),  frankly  confesses  the  grave 
error  into  which  he  thus  fell.  '*ThiB  advice  that 
license  should  be  given  to  bring  negro  staves  to  these 
lands  the  derigo  Casas  first  gave,not  considering  the  in- 
justice with  which  the  Portuguese  take  them  and  make 
them  slaves ;  which  advice,  afler  he  had  apprehended 
the  nature  of  the  thing,  he  would  not  have  given  for 
all  he  had  in  the  world."  Other  good  men  appear  to 
have  given  similar  advice  about  the  same  time,  and, 
as  has  been  shown,  the  practice  was  not  absolutely 
new ;  indeed  the  young  king  had  in  1516,  whilst  still 


in  Flanders,  granted  licenses  to  his  courtiers  for  the 
importation  of  negroes  into  the  *  colonies,  though 
Ximenes,  as  regent  of  Castile,  by  a  decree  of  the  same 
year  forbade  the  practice.  The  suggestion  of  Los 
Casas  was  no  doubt  made  on  the  ground  that  the 
negroes  could,  better  than  the  Indians,  bear  the  labor 
in  the  mines,  which  mm  rapidly  exhausting  the  num- 
bers of  the  fatter.*  He  has  sometimes  on  this  plea 
been  exonerated  from  all  censure :  but,  as  we  Have 
seen,  he  did  not  exculpate  himself ;  and,  though  en- 
titled to  honor  for  the  zeal  and  perseverance  which  he 
showed  on  behalf  of  the  natives  of  the  New  Worid,  he 
must  in  justice  bear  the  blame  due  from  poi^rity  far 
his  violation  or  neglect  of  moral  principle.  His  advice 
was  unfortunately  adopted.  *'  Charles,"  says  Robert- 
son, granted  a  patent  to  one  of  his  Flemish  favorites, 
containing  an  exclusive  rij^ht"  of  supnlyiuj;  4OU0 
negroes  annually  to  Hispaniola,  Cuba,  Jamaica,  and 
Porto  Rico.  *'The  favorite  sold  his  patent  to  some 
Genoese  merchants  for  25,000  ducats";  these  mer- 
ohante  obtuned  the  slaves  from  the  Portuguese ;  and 
thus  was  first  brought  into  a  systematic  form  that 
odious  **  oommeree  between  AfVica  and  America  whidi 
has  since  been  carried  on  to  such  an  amazinx  extent," 
the  action  of  the  Spaniards  being  "  imitatea  by  all  uie 
nations  of  Europe  who  have  aoqnired  territories  in  the 
warmer  climates  of  the  New  Worid. " 

The  flrst  Englishman  who  engaged  in  the  hateftil  traffic  was 
Cbptain  John  Hawkins  iq.v.).  The  English 
slave  traders  were  at  first  altogether  occupied  in  EngUnd. 
aapplyinfi  the  Spanish  BettlementB.  Indeed  the 
reign  of  Elisabeth  passed  without  any  Engl  ish  colony  having 
been  permaaently  established  in  Ajnerica.  Bat  in  IflSO  a 
Dutch  ship  from  the  coast  of  Ouinea  visited  Jamectown  in 
Vin^nia,  and  sold  a  part  of  her  cargo  of  negroes  to  th« 
tobacoD-planters.  This  was.  the  flist  b^inniug  of  slavery  in 
British  America;  th6  number  of  negroes  was  afterwards 
continually  increased — thoagh  apparently  at  first  slowly — 
by  importation,  and  the  field-labor  was  more  and  more  per- 
formed by  servile  hands,  so  that  In  17W  the  State  of  Vir- 
ginia, which  is 'Only  a  small  part  of  the  original  oolony  so 
named,  coatained  300,000  negroes. 

The  African  trade  of  England  was  long  in  tbe  hands  of 
exclusive  companies ;  bat  by  an  Act  of  the  first  year  of 
William  and  Mary  it  became  free  and  open  to  all  sottfects 
of  the  crown.  The  African  Company,  however,  continued 
to  exist,  and  ohtained  from  time  to  time  large  parliamentary 
giants.  By  tbe  treaty  of  Utrecht  the  asiento,*  or  contract 
for  supplying  the  Spanish  colonies  with  4800  negnee  aunn- 
slly,  which  had  previously  passed  from  the  Dutch  to  the 
French,  was  traiiBferred  to  Qreat  Britain ;  an  English  com- 
pany was  to  eqjoy  the  monopoly  fw  »  period  of  thirfy  years 
from  Ist  May,  1713.  But  the  contract  came  to  an  end  in 
1739,  when  the  oomplaiotB  of  tbe  English  metehanti  on  one 
side  and  of  the  Spanish  officials  on  Hie  other  rose  to  sach  a 
height  that  Philip  Y,  declared  his  determination  to  revoke 
the  asiento,  aod  Sir  Robert  Walpole  was  forced  bypopalar 
fiaeling  into  war  with  Spain.  Between  1680  and  170O  aboat 
140^000  negroeewere  exported  by  the  African  OompMiy,aDd 
160,000  more  by  private  adventurers,  making  a  total  of- 
300,000.  Between  1700  and  the  end  of  1786  as  many  as 
610,000  were  transported  to  Jamaica  alone,  which  had  been 
an  Kigllsh  poaaession  since  16SB.  Biyan  Edwards  esti- 
mated t^e  total  import  into  all  the  British  cokHties  of 
America  and  the  West  Indies  from  1680  to  1786  at  2,130,000, 
Iwing  an  annaal  average  of  20,095.  But  this,  he  admits,  is 
much  lees  tlian  was  In  his  time  cohimonly  supposed.  The 
British  slave  trade  reached  its  otaiost  extension  shortly  be- 
fore the  War  of  American  Independence.  It  was  then  car- 
ried on  principally  from  Liverpool,  but  also  ttom  London, 
Bristol,  and  Lancaster ;  the  entire  number  of  slave  ^ips 
sailing  ttom  those  ports  was  192,  and  in  them  space  waa 
provided  for  the  tnmsport  of  47446  negniea.  Doriiig  ti>e 
war  the  number  decreased,  but  on  Its  termlnaUon  the  tatde 
immediately  revived.  When  Edwards  wrote  (1791),  the 
number  of  European  factories  on  the  coasts  of  Afrin  was 
40 ;  of  these  14  were  English,  3  French,  16  Dutch.  4  Portu- 

1  The  Spaniards,  In  tbe  apace  ofHfteenjrean  snbsequenl  to  the 
dlKovery  of  the  West  Indies,  had.  as  Bobertsni  mentlotis,  re- 
duced the  natives  of  Hispaniola  from  a  million  to  SOjOOO. 

t  The  Spaniards  were  prevented  from  fbrming  estabUshments 
on  the  African  coast  by  the  Bull  of  Demarcation  ("Inter  o«ieta") 
of  Pope  Alexander  VI.  (1408),  which  ftorbade  their  aoquirlna;  ter- 
rltorj-  to  the  east  of  the  meridian  line  of  100  mites  west  w  the 
Aaores.  They  could,  therefore,  supply  their  Amerfoon 
sions  with  slaves  (mly  by  controots  with  other  powers. 
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gHM,and  4  Dttuish.  As  correct  a  notion  u  can  be  obtained 
oftiie  nnmben  sDnaallj  exported  from  the  coDtlnent  about 
tbe  Tear  17B0  by  badeis  of  the  MTeral  Earopean  oonntrics 
ngaged  In  tbe  traffic  Is  supplied      the  following  state- 
meat:  "By  the  British,  38,000;  by  the  French,  20,000 ;  by 
th»  Datch,  4000 ;  by  the  Danes,  2000 ;  by  the  Portngaese, 
1(^000;  -total  74,000."   Thus  more  than  half  the  trade  was 
is BiitUi  hands.   "At  preeeat."aiad  BobertMO,  writing  in 
im,''tiie  munberof  neero  slaves  in  tbe  BetUements  of 
Crest  Britain  and  Fiance  in  tbe  West  Indies  exceeds  a 
million;  and,  as  tbe  eatablishment  of  Bervitnde  has  been 
fimtd,  both  in  ancient  and  modem  times,  extremely  an- 
flmniile  to  po^olation,  it  requires  an  annoal  importation 
of  St  least  58,000  to  keep  ap  the  stock."  The  slaves  In  ^e 
^psalsh  dominions  and  in  North  America,  he  thought, 
probably  amoauted  to  an  additional  million. 
The  bunting  and  stealing  of  human  beings  to  make  them 
slaves,  which  were  already  practiced  In  Africa 
5^!?^     for  the  supply  of  the  central  states  of  that  oon- 
tinent,  as  well  as  of  the  markets  of  northern 
Africa,  Tark^,  amd    other  Mohammedan 
emntrlea,  were  great^  aggiavated  by  the  demand  of  the 
Eatopean  ooloniea.   The  native  chie&  engaged  in  forays, 
■ometimes  even  on  .their  own  Bubjects,  for  the  purpose  of 
jnocaring  slaves  to  be  exchanged  for  Western  commodities. 
They  often  set  lire  to  a  village  by  night  and  captured  the 
inhtUtitants  when  trying  to  escape.  Thus  all  that  was 
■hocking  in  the  barbarism  of  Africa  was  multiplied  and  in- 
tensiied  by  this  foreign  stimnlatfon.  To  the  miseries  thus 
prodoeed,  and  to  those  suffered  by  the  captives  in  their  re- 
moval to  tiie  coast,  were  added  tbe  horrors  of  the  middle 
passage.  Ezelnaive  of  the  slaves  who  died  before  they  sailed 
from  Africa,  12i  per  cent,  were  lost  during  their  passage  to 
tbe  West  Indies ;  at  Jamaica  4i  per  cent,  died  whilst  in  the 
hariwis  or  before  the  mIo,  and  one-thiid  more  in  the  "  sea- 
■aDiDg."  Thus,  out  of  every  lot  of  100  shipped  from  Africa 
17  died  in  about  9  weeks,  and  not  more  than  50  lived  to  be 
elTective  laborers  in  tiie  islands.  The  circumstances  of  their 
subsequent  life  on  the  plantations  were  not  fiavorable  to  the 
increase  of  their  nnmbars.   In  Jamidca  there  were  40,000 
ia  ueO;  from  that  year  till  1890  there  were  imported  800,- 
000;  yet  at  tbe  latter  date  there  were  only  340,000  in  the 
island.  One  cause  which  prevented  tbe  natural  increase 
of  popalaticm  was  the  inequaii^  In  the  nnmbers  of  the 
sexes ;  in  Jamaica  aUme  there  was  in  1789  an  excess  of 
30,000  males. 

It  may  be  truly  said  that  firom  the  lattw  part  of  the 
17th  centniy,  when  the  natore  of  the  slave 
Bcnt  trade  began  to  be  onderstood  by  the  public, 
ajpinst  aU  that  vaa  best  in  KngUnd  was  advene  to 
^^^"^  it.  Among  those  who  denoanced  it— be- 
sides some  whose  names  are  now  little 
known,  bat  are  recorded  with  the  honor  they  deserve 
Eogj^d.  i"  pages  of  Glarkson — were  Baxter,  Sir 
Richara  Steele  (in  JtOde  and  Yarico),  the 
poets  Southeme  (in  Oroonoko),  Pope,  Thomson, 
Sbenstone,  Dyety  Savace,  and  above  all  Cowper  (see 
his  Charity,  and  Task,  bk.  2),  Thomas  Day  (author  of 
Sand/ord  and  Merton),  Sterne,  Warbnrton,  Hutche- 
son,  Beattie,  John  W^ey,  ^tThitfield,  Adam  Smith, 
MiPM-.  Bobertson.  Dr.  Johnson,  Paley,  Gregory,  Gil- 
bert Wakefield,  Bishop  Porteos,  Dean  Tnoker.  The 

faestion  of  tbe  legal  existence  of  slavery  in  Great 
Iritain  and  Ireland  was  raised  in  consequence  of  an 
opinion  given  in  1729  York  and  Tallwt,  attorney- 
penenl  and  solicitor-general  at  the  time,  to  the  effect 
that  a  slave  coming  into  those  conntries  from  the 
West  Indies  did  not  become  free,  and  might  be  com- 
pelled by  bis  master  to  return  to  the  plantations. 
Chief-Justice  Holt  had  expressed  a  contrary  opinion ; 
and  tbe  matter  was  brought  to  a  final  issue  oy  Mr. 
Granville  Sharp  in  the  case  of  the  negro  Somerset  It 
was  decided  by  Lord  Mansfield,  in  the  name  of  the 
whole  bench,  on  Jane  22d,  1772,  that  as  soon  as  a 
slave  set  his  foot  on  the  soil  of  tbe  Britash  islands  he 
heeuue  free.  In  1776  it  was  moved  in  the  House  of 
Commons  by  D&vid  Hartly,  son  of  the  author  of  Ob- 
aenxttion*  on  Man,  that  **  tbe  slave  trade  was  contrary 
to  tbe  laws  of  God  and  the  rights  of  men  " ;  but  this 
motion— tbe  first  which  was  made  on  the  sulgect — 
Ckiled ;  public  opinion  on  the  question  was  fhr  from 
beinff  yet  Ailly  npe. 
The  first  persons  in  England  who  took  united  prac- 


tical action  against  the  slave  trade  were  the  Quakers, 
following  tbe  expression  of  sentiment  which  had  ema- 
nated so  early  as  1671  from  their  founder  GreorffC  Fox. 
In  1727  they  declared  it  to  be  "  not  a  oommenoable  or 
allowed"  practice;  in  1761  they  excluded  from  their 
Society  all  who  should  be  fuurid  concerned  in  it,  and 
issued  appeals  to  their  members  and  the  public  against 
the  system*  In  1783  there  was  formed  amongst  them 
an  association  "for  tbe  relief  and  liberation  of  the 
negro  slaves  in  tbe  West  Indies,  and  for  the  disoour- 
uement  of  the  slave  trade  on  the  coast  of  AfUoa." 
This  was  the  first  socuety  established  in  En^and  for 
the  purpose.  The  Quakers  in  America  had  taken  ac- 
tion on  the  subject  still  earlier  than  those  in  England. 
The  Pennsylvanian  Quakers  advised  their  members 
against  the  trade  in  1696  j  in  1754  they  issued  to  their 
brethren  a  strong  dissuasive  against  encourafing  it  in 
any  manner ;  in  1 774  all  persons  concerned  in  the  traffic, 
and  in  1776  all  slave  bolderswho  would  not  emancimite 
their  Edaves,  were  excluded  from  niembership.  The 
QuakeiB  in  the  other  American  provinces  followed  the 
lead  of  their  -brethren  in  Pennsylvania.  The  indi- 
viduals amongst  the  American  Quakers  who  labored 
most  earnest^  and  indefatigably  on  behalf  of  the  Af- 
ricans were  John  Woolman  (1720-1773)  and  Anthonr 
Benezet  (1713-1784),  the  latter  a  son  of  a  EVenoh 
Huguenot  driven  from  France  by  the  revocation  of  the 
edict  of  Nantes.  The  former  confined  his  efforts 
chiefly  to  America  and  indeed  to  his  coreligionists 
there ;  the  latter  sought,  and  not  withoat  a  large 
measure  of  success,  to  found  a  universal  propaganda 
in  favor  of  abolition.  A  Pennsylvanian  socie^  was 
formed  in  1774  by  James  Pembetton  and  Dr.  Benja- 
min Rush,  and  in  1787  (after  the  war)  was  reconstructed 
on  an  enla^d  b&sis  under  the  presidency  of  Franklin. 
Other  similar  associations  were  founded  about  the 
same  time  in  different  parts  of  the  United  States. 
The  next  important  movement  took  place  in  England. 
Dr.  Feokaid,  Tice-ohancellor  of  the  univeisity  of  Cam- 
bridge, who  entertained  strong  convictions  against  the 
slave  trade,  proposed  in  1785  as  sulgect  for  a  "Latm 
prize  dissertation  the  question,  "An  liceat invites  in 
servitutem  dare. "  Thomas  Clarkson  resolved  to  com- 
pete for  the  prize.  Beading  Anthony  Benezet's  His- 
torical Account  of  Guinea  and  other  works  in  Uie 
course  of  his  study  of  the  subject,  he  became  so  pow- 
erfully impressed  with  a  sense  of  the  vile  and  aUvcious 
nature  of  the  traffic  that  he  ere  long  determined  to 
devote  his  life  to  the  work  of  its  abolition,  a  resolu- 
tion which  he  nobly  kept.  His  essay,  which  obtained 
the  first  prize,  was  translated  into  English  in  an  ex- 
panded form  W  its  author,  and  published  in  1786 
with  the  title  Iktay  on  the  Slavery  and  Commerce  of 
tke  Hwnan  Speaea.  In  the  process  of  its  puUfioataon 
he  was  brought  into  contact  with  several  penons 
already  deeply  interested  in  the  question  j  amongst 
others  with  Granville  Sharp,  William  Ddlwyn  (an 
American  by  birth,  who  had  known  Benezet),  and  the 
Rev.  James  Ramsay,  who  had  lived  nineteen  years  in 
St.  Christopher,  and  had  published  an  Ettan  on  the 
Treatment  and  Convertion  of  the  African  Slaves  in  tke 
British  Sugar  Colonies.  The  distribution  of  Chirk- 
son's  book  led  to  his  forming  connections  with  many 
persons  of  influence,  and  especially  with  William  Wil- 
berfoTce,  who,  having  already  occupied  himself  with 
the  sul^ect,'  went  fully  into  the  evidence  bearing  on  it 
which  Clarkson  laid  before  bim,  and,  as  the  result  of 
bis  inquiries,  undertook  the  parliamenta^  conduct  of 
the  movement  which  was  now  detnsively  inaugurated. 
A  committee  was  formed  on  22d  May,  1787,  for  the 
abolition  of  the  slave  trade,  under  the  presidency  of 
Granville  Sharp,  which  after  twenty  years  of  labor 
succeeded,  with  the  help  of  eminent  public  men,  in 
efiecting  the  object  of  its  foundation,  and  thus  remov- 
ing a  grave  blot  on  the  character  of  the  British  nation, 
and  mitigating  one  of  the  greatest  evils  that  ever 
afflicted  humanity.  It  is  uncjuestionable  that  the 
principal  motive  power  which  originated  and  sustained 
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th^  efforts  was  CbrisUan  principle  and  feeling.  The 
most  eaniest  aad  unremitting  exerUons  were  made  by 
the  persons  so  associated  in  investigating  facts  ana 
collecting  evidence,  in  forming  branch  committees  and 
procuring  petitions,  in  the  instruction  of  the  public 
and  in  bne  information  and  support  of  those  who 
pleaded  the  eaose  in  parliament.  To  the  oriKinat 
members  were  afterwards  added  several  remarkable 
peiBons,  amongst  whom  were  Josiah  Wedgwood,  Ben- 
net  Langton  (Dr.  Johnson's  friend),  and,  later,  Zacb- 
aiy  Macaulay,  Heni^  Brougham,  and  James  Stephen. 

Id  ooDseqnence  of  the  numerous  petitions  presented 
to  parliament,  a  oommittee  of  privy  oouncil  was  ap- 
pointed by  the  crown  in  1788  to  mquire  concerning  the 
alave  trade :  and  Mr.  Pitt  moved  that  the  House  of 
Commons  should  eari^  in  the  next  session  take  the 
subject  into  consideration.  Wilberforce's  first  motion 
for  a  committee  of  the  whole  House  upon  the  ques- 
tion was  made  on  19th  March,  1789,  and  this  com- 
mittee proceeded  to  business  on  12th  May  of  the  same 
year.  After  an  admirable  speech,  Wilberforce  laid  on 
the  table  twelve  resolutions  which  were  intended  as 
the  basis  of  a  future  motion  for  the  abolition  of  the 
trade.  The  disoussion  of  these  was  postponed  to  the 
next  seauoD,  and  in  1790-91  evidence  was  taken  upon 
theip.  At  feii^,  on  18th  April  of  the  latter  year,  a 
motion  was  made  ror  the  introduction  of  a  bill  to  pre- 
vent the  further  importation  of  slaves  into  the  British 
colonies  in  the  West  Indies.  Opinion  had  been  preju- 
diced by  the  insurrections  in  St  Domingo  and  Mar- 
tinique, and  in  the  British  island  of  Dominica ;  and 
the  motion  was  defeated  by  163  votes  agiunst  88. 
Legislative  sanction  was,  however,  fnven  to  the  estab- 
lishment of  the  Sierra  Leone  Company  for  the  coloni- 
zation of  a  district  on  the  west  coast  of  A&ica  and  the 
discouragement  of  the  slave  trade  there.  It  was 
hoped  at  the  time  that  that  place  would  become  the 
centre  from  which  the  civilization  of  Africa  would 
proceed  ;  but  this  expectation  was  not  ftil^ed.  On 
2d  April,  1792,  Wilberforce  again  moved  Uiat  the  trade 
ought  to  be  abolished ;  an  amendment  in  &vor  of 
gradual  abolition  was  carried,  and  it  was  finally  re- 
solved that  the  trade  should  cease  on  Ist  January, 
1 796.  When  a  similar  motion  was  brought  forward  in 
the  Lords  the  consideration  of  it  was  ptwtponed  to  the 
following  year,  in  order  to  ^ve  time  for  tne  examina- 
tion of  witnesses  by  a  committee  of  the  House.  A 
bill  in  the  Commons  in  the  following  year  to  abolish 
that  part  of  the  trade  by  which  British  merchants 
supplied  foreif^  settlements  with  slaves  was  lost  on 
the  third  reading ;  it  was  renewed  in  the  Commons  in 
1794  and  carried  there,  but  defeated  in  the  Lords. 
Then  followed  several  yeats  during  which  efforts  were 
made  by  tlie  abolitionists  in  parliament  with  little  suc- 
cess. But  in  1806,  Lord  wenville  and  Fox  having 
eome  into  power,  a  bill  was  passed  in  both  Houses  to 
put  an  end  to  the  BriUsh  dave  trade  for  foreign  sup- 
ply, and  to  forbid  the  importaUon  of  daves  into  the 
oolonies  won  by  the  British  arms  in  the  course  of  the 
war.  On  10th  June  of  the  same  year  Fox  brought 
forward  a  resolution  "  that  effectnu  measures  should 
be  taken  for  the  abolition  of  the  African  slave  trade 
in  such  a  manner  and  at  such-  a  period  as  should  be 
deemed  advisable,"  which  was  carried  by  a  lar^e  ma- 
jority. A  similar  resolution  was  suct^ssful  in  the 
House  of  Lords.  A  bill  was  then  passed  through  both 
Houses  forbidding  the  employment  of  any  new  vessel 
in  the  trade,  finally,  in  1807,  a  bill  was  presented  by 
Lord  Grenville  in  the  House  of  Lords  providing  for 
f^e  abolition  of  the  tnde,  was  passed  a  large  ma- 
jority, was  then  sent  to  uie  Commons  (where  it  was 
moved  by  Lord  Howick),  was  there  amended  and 
passedj  and  leoetved  Uie  royal  assent  on  25th  March. 
The  bill  enaoted  that  no  vessel  should  clear  out  for 
slaves  from  any  port  within  the  British  dominions 
after  1st  May,  1807,  and  that  no  slave  should  be  landed 
in  the  colonies  after  1st  March,  1808. 
-  In  1807  the  African  Institution  was  formed,  with 


the  primary  objects  of  keeping  a  vigilant  watch  on  the 
slave  traders  and  procuring,  if  possible,  the  abolition 
of  the  slave  trade  oy  the  other  European  nations.  It 
was  also  to  be  made  an  instrument  for  promoting  the 
instruction  of  the  negro  races  and  diffusing  informal 
tion  respecting  the  agricultural  and  comfaiercial  capa- 
bilities of  the  Afirican  continent 

The  Act  of  1807  was  halHtually  violated,  as  the  tra- 
ders knew  that,  if  one  voyage  in  three  was  saccessful, 
they  were  abundant^  remunerated  for  their  lessee. 
This  state  of  things,  it  was  plain,  roust  continue  as 
long  as  the  trade  was  only  a  eontnilwid  commerce, 
involving  merely  pecuniary  penalties.  Accordingly, 
in  1811,  Brougham  can-led  through  pariiament apdl 
declaring  the  traffic  to  be  a  felony  punishable  with 
transportation.  Some  years  later  another  Act  was 
passed,  making  it  a  capital  offence  ;  but  this  was  afteff<- 
wards  repealed.  The  law  of  1811  proved  effectual, 
and  brought  the  slave  trade  to  an  end  so  far  as  the 
British  dominions  were  ooncemed.  Mauritius,  indeed, 
continued  it  for  a  time.  That  island,  which  had  been 
<»ded  by  France  in  1810,  three  years  aft^  the  aboli- 
tion, had  special  facilities  for  escaping  obeerration  in 
consequence  of  the  proximity  of  the  AMean  coast ; 
but  it  was  soon  obliged  to  conform. 

The  abolition  of  the  French  slave  trade  was  pteeeded  br 
stormy  Btmggles  and  by  many  deplorable  ex- 
oeases.  The  western  part  of  St.  Domingo,  nomi-  ftaoos. 
nally  belonging  to  Spain,  bad  been  occupied  by 
bnccaneeis,  who  were  recogniised  and  eopported  1^  Uie 
French  Gtovernment  and  bod  been  ceded  to  Fraoco  at  tiie 
peace  of  Byswick  in  1697.  So  vast  was  the  annnal  Importa- 
tion of  en^ved  negroes  into  this  colony  before  1791  that  the 
ratio  of  the  blacks  to  the  whites  was  as  16  to  1.  In  that  year 
there  were  in  Fren<A  St  Domingo  480U0OO  Uaeka,  84,000 
malattoes,  and  only  30;000  whites.  The  French  law  ftir  the 
regnlation  of  slavery  in  the  plantations,  known  as  the  Code 
Noir  (framed  nnder  Louis  XIV.  in  1^5),  was  humane  in 
its  spirit ;  bat  we  are  informed  that  Ita  provlsionB  were 
habitnally  disregarded  by  the  planten,  whflst  the  fisee  mn- 
lattoea  labored  under  senooe  grieTancee  and  were  exposed 
to  irritating  indignities.  A  "  Soci6t<  des  Amis  des  Noin  " 
iraa  formed  in  Puis  in  1788  for  the  abolition,  not  only  of 
the  slave  trade,  but  of  slavery  itself.  The  presidrat  was 
Condoroet,  and  amoogst  the  members  were  the  Duo  de  la 
BocfaefiMioaalt,  the  Adm  Oregotre,  Briasot,  daviire,  PAion» 
and  Fayette;  Uirabean  was  an  active  aympathinr. 
The  great  motor  of  the  parallel  effort  in  England  was  the 
Christian  spirit;  inFianee  it  was  the  enthusiasm  of  hs- 
maai^  whudi  was  asBoefated  with  the  revolntionaiymove- 
ment.  There  were  in  1789  a  namber  of  mnlattoea  in  Paris, 
who  had  come  item  St.  Domingo  to  assert  the  rights  of  the 
people  of  color  in  that  colony  before  the  national  assembly. 
The  Declaration  of  the  Bights  of  Man  in  Aognat,  178% 
seemed  to  meet  their  claims,  but  In  March,  1790,  Uie  assam- 
bly,  alarmed  by  mmors  of  the  diaoootent  and  disalTectloB 
of  tbe  planters  in  St.  Domingo,  passed  a  reaolotion  that  it 
had  not  been  intended  tooomprehend  Uie  internal  govern- 
ment of  the  oolonies  in  the  constitution  framed  for  the 
mother  country,  and  added  that  the  assembly  woold  not 
cause  any  innovation  to  be  made,  directly  or  indirectly,  in 
any  system  of  commerce  in  which  the  colonies  were  already 
concerned, — a  declaration  which  could  only  be  interpreted 
as  sanctioning  the  contiuaance  of  the  slave  trade.  Vincent 
Ogi,  one  of  the  mhlatto  delegates  in  Paris,  disgusted  at  tbe 
overthrow  of  the  hopes  of  his  race,  retnmed  to  St.  Domingo, 
and  on  landing  in  October,  1790,  addressed  a  letter  to  the 
governor,  announcing  his  intention  of  taking  np  arms  on 
behalf  of  the  mnlattoea  if  their  wronga  were  not  redressed. 
He  rose  accordingly  with  a  few  followers,  but  was  soon  d«> 
feated  and  forced  to  take  refage  in  the  Spanish  part  of  Uw 
island.  He  was  afterwards  ^rrendeied,  tried,  and  sen- 
tenced to  be  broken  on  the  wheel.  When  tiie  news  of  tills 
reached  Paris,  it  created  a  strong  feeling  i^ainat  the  p1ant> 
era;  and  on  the  motion  of  the  Abb6  Gregoire  it  was  resolved 
by  the  sssembly  on  15th  May,  1791,  "  ttiat  the  people  of 
color  resident  in  the  French  colonies,  bom  of  free  parent^ 
were  entitled  to,  as  of  right,  and  should  be  allowed,  the  en- 
joymentof  all  the  privileges  of  French  citizens,  and  auMmft 
others  those  of  being  eligible  to  seats  both  in  the  parochial 
and  colonial  aesemblics."  On  the  23d  August  a  rebelUou 
of  Ae  negroes  broke  ont  in  the  northern  provlnoe  of  St. 
Domingo,  and  sooo  extended  tothe  western  province,  where 
the  mnlattoea  and  blacks  combined.  Many  enonnltleswer* 
oommitted  hy  the  Insurgenla,  and  were  avenged  with 
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mmlr  ioMor  t»rtmrit^.  The  Frenvh  UMmbly,  alarmed 
b7  thaw  scenes,  and  feanng  the  toss  of  the  colony,  repealed 
OBUth  September  (he  decree  of  the  procediag Hay.  This 
lasea table  raeillation  pat  an  eod  to  all  hopeof  a  recoocili' 
•tion  of  parties  in  the  island.  (Sril  commlaiioiierB  sent 
Mt  fton  rraooe  qnarrelled  with  the  governor  and  called 
tli«  revolted  negroes  to  their  mas  is  tan  ce.  The  white  inhabi- 
UDti  of  Qipe  FntttQDU  were  massacred  and  the  city  in  great 
part  destroyed  by  fire.  The  planters  now  offered  their 
•Uegiance  to  Great  Britidn  ;  and  an  Enf^ish  foroe  landed 
ia  the  eoloay.  Bot  it  wa>  insaffident  to  eooonnter  the 
hostility  of  ue  republican  troops  and  the  revolted  negroes 
and  BuUatlosa ;  it  suffered  dreadfully  from  disease,  and  was 
obliged  to  evacnate  the  island  in  1796.  On  the  departnre 
of  the  British  the  govemmeut  remained  in  the  hands  of 
Tonaaint  I'Oavertare,  Uie  noblest  type  ever  produced  by 
tbe  African  race.  Slavery  had  disappeared ;  the  blacks 
were  employed  as  hired  aorvants,  receiving  for  their  rema- 
nmtion  the  third  part  of  Uie  crops  they  raised ;  and  the 
popaUtion  was  rapidly  rising  in  civilization  and  comfort. 
Tbt  whole  island  was  now  French,  tbe  Spani^  portion 
hsTini;  tu^n  ceded  by  tbe  treaty  of  Basel.  The  wish  of 
Toosnlntwas  that  St.  Domingo  should  enjoy  a  practical 
Indepeadence  whilst  recognizing  tbe  sovereignty  and  ezclu- 
siYeeommercial  rights  of  France.  Of  the  violent  and  treach- 
enns  eonduet  of  Bonaparte  towards  the  island  and  its  emi- 
BSRt  chief  we  cannot  here  give  an  account ;  the  final  issue 
was  that  the  blacks  drove  from  tiieir  soil  the  forces  sent  to 
flobdoe  them,  and  founded  a  constitution  of  their  own, 
wbieb  was  more  than  once  modified.  There  can  be  no 
doabt  that  the  Qovemment  of  the  Bestoratlon,  in  seeking 
tooUdn  poasessioQ  of  the  island,  bad  the  intention  of  re- 
cttablisbing  llavery,  and  even  of  reopening  tbe  slave  trade 
for  the  purpose  of  recruiting  the  diminished  population. 
Bat  Bonapute  abolished  that  trade  during  the  Hundred 
Says,  tboogb  he  also  bailed  to  win  back  tbe  people  of  SL 
OosuagOtOT^ai  it  was  now  called  byits  original  nam^Hayti, 
to  ebedienoe.  Tbe  Boorbons.  when  agidn  restored,  could 
aal  reintroduce  the  slave  trade ;  the  notion  of  conquering 
the  island  had  to  be  given  up ;  and  its  independence  was 
fonaaUy  recognised  in  1825.  Thus  France  lost  her  most 
hapoftMBt  ai^onial  posnnion,  which  had  yielded  prodnee 
toan  amoant  ahnoat  as  great  as  that  of  aU  the  rest  of  Che 
West  Indies ;  and  the  negro  race  obt^ed  its  fln(  and 
hitherto  its  only  independent  settlement  outside  of  the 
AAioan  oratlnent. 

En^aDd  had  not  been  the  first  European  power  to 
abolish  the  slave  trade ;  that  honor  belongs 
l^'^""  to  Denmark ;  a  royal  order  was  tssned  16th 
MoremenL  May,  1792,  tnat  the  traffic  should  cease  in 
the  Danish  possessions  from  the  end  of 
1802.  The  United  States  had  in  1794  forbidden  any 
putidpaiion  by  American  subjects  in  the  dave  trade 
to  fiHewa  countries  ;  the^  now  prohilnted  the  impor- 
Ution  w  slaTes  from  Africa  into  their  own  dominion. 
This  Act  was  passed  2d  March,  1807;  it  did  not, 
bowerer,  eome  into  force  till  1st  January,  1808.  At 
the  eongrese  of  Yieuna  (opened  Novemoer  1,  1814) 
tbe  principle  was  acknowledged  that  the  slave  trade 
•boiud  be  abolished  as  soon  as  possible ;  but  the  deter- 
minaUon  of  the  limit  of  time  was  reserved  for  sepaiute 
necotiation  between  the  powers.  It  had  been  pro- 
vided in  a  treaty  between  France  and  Great  Britain, 
M»  30,  1814,  that  no  foreigner  should  in  future  in- 
trodaoe  slaves  into  the  French  colonies,  and  that  the 
tnule  should  be  absolutely  interdicted  to  the  French 
thenuelves  after  June  1,  1819.  This  poBtponemeDt 
of  ablation  was  Rotated  by  the  wish  to  introduoe  a 
fresh  stock  of  dares  into  Haytl,  if  that  island  should 
be  recovered.  Bonaparte,  as  we  have  seen,  abolished 
the  F^nch  sUve  trade  during  Ins  brief  restoration,  and 
this  abolition  was  confiriued  at  the  second  peace  of 
Fteia,  November  20,  1815,  but  it  was  not  effectually 
carried  out  by  French  legislation  until  March,  1818. 
In  January,  1815,  Portuguese  subjects  were  prohibited 
from  prosecuting  the  trade  north  of  the  equator,  and 
tbe  term  after  which  the  traffic  should  be  everywhere 
Tmlawful  was  fixed  to  end  on  2l8t  January,  1823,  but 
na  afterwards  extended  to  February,  1830  ;  England 
paid  £300,000  as  a  compensation  to  the  Portuguese. 
A  royal  decree  was  issued  on  10th  December,  1836, 
fabidding  the  export  of  slaves  from  any  Portuguese 
posseaBiDn.  But  this  decree  was  often  violated.  It 
was  agreed  that  the  Spanish  dave  trade  should  come 


to  an  end  in  1820.  England  paying  to  Spain  an  in- 
demAifioatioii  of  £400,000.  The  Dutch  trade  was 
dosed  in  1814;  the  Swedish  had  been  abolished  in 
1813.  By  the  peace  of  Ghent,  December,  1814,  the 
United  states  and  England  mutually  bound  theni- 
seivee  to  do  all  in  their  power  to  extinguish  the  traffic. 
It  was  at  once  prohibited  in  several  of  the  South 
American  states  when  they  acquired  independence,  as 
in  La  Plata,  Venezuela,  and  Chili.  In  1831  and  1833 
Great  Britain  entered  into  an  arrangement  with  France 
for^  a  mutual  right  of  search  withiD  certain  seas,  to 
which  most  of  the  other  powers  acceded  :  and  by  the 
Ashburton  treaty  (1842)  with  the  United  States  pro- 
viuon  was  made  for  the  joint  maintenance  of  squad- 
rons on  the  west  coast  ol^  Aftica.  By  all  these  meas- 
ures the  slave  tntde,  so  far  as  it  wss  carried  on  under 
the  flags  of  European  nations  or  for  the  supply  of 
their  colonies,  ceased  to  exist 

Meantime  another  and  more  mdical  reform  had  been 
in  preparation  and  was  already  in  |}rone88, 
namely,  the  abolition  of  slavery  itself  in  omn 
the  foreign  possessions  of  the  several  states  jaovemait. 
of  Europe.  When  the  English  slave  trade 
had  been  cdosed,  it  was  found  that  the  evils  of  the 
traffic,  as  stiU  continued  by  several  other  nations^  were 
greatly  a^ravated..  In  consequence  of  the  activity  of, 
the  British  cruisers  the  traders  made  great  efforts  to 
carry  as  many  slaves  as  possible  in  every  voyage,  and 
practiced  atrocities  to  get  rid  of  the  slaves  when  cap- 
ture was  imminent.  It  was,  besides,  the  interest  of 
tbe  cmisera,  who  shared  Che  price  of  the  captured 
slave-ship,  rather  to  idlow  tlie  slaves  to  be  taken  on 
btMid  than  to  prevent  their  being  shipped  at  all 
Thrice  as  great  a  number  of  negroes  as  before,  it  was 
said,  was  exported  from  A&ica,  and  two-thirds  of 
these  were  murdered  on  the  high  seas.  It  was  found 
dso  that  the  abolition  of  the  British  slave  trade  did 
not  lead  to  an  improved  treatment  of  the  negroes  in 
the  West  Indies.  The  slaves  were  overworked  now 
that  fresh  supplies  were  stopped,  and  their  numbers 
rapidly  decreased.  In  1807  there  were  in  the  West 
Indies  800,000  ;  in  1830  they  were  reduced  to  700,000. 
It  became  more  and  more  evident  that  the  root  of  tbe 
evil  could  be  reached  only  by  abolishing  slavery  alto- 

g ether.  At  the  same  time,  by  the  discussions  which 
ad  for  years  gone  on  throughout  EngUsh  society  on 
the  subject  of  the  slave  trade,  men's  consdences  had 
been  awakened  to  question  the  lawfulness  of  the  whole 
system  of  ^ngs  out  o£  which  that  trade  had  taken 
its  rise. 

An  appeal  was  made  by  Wilberforce  in  1621  to  Thomas 
Foweil  Bazton  to  undertake  tbe  conduct  of  this  new  ques- 
tion in  parliament.  An  anti-slavery  society  was  established 
in  1823,  tlie  principal  members  of  which,  besides  Wilber- 
force and  Buxton,  were  Zacbary  Macaulay,  Dr.  Lushing- 
ton,  and  Lord  SutBeld.  Buxton  moved  on  5th  Hay  of  the 
same  year  that  the  House  should  take  into  eonslderation 
tbe  state  of  slavery  in  the  British  colonies.  The  object  he 
and  bis  associates  had  then  in  view  was  j^n^ual  abolition 
by  establishiiiic  something  like  a  system  of  serfdom  for  ex- 
isting slaves,  and  passing  at  the  same  time  a  measure  eman- 
cipating all  their  children  bom  after  a  certain  day.  Can- 
ning carried  against  Baxton  and  his  friends  a  motion  to 
the  effect  that  the  desired  ameliorations  in  the  condition 
and  treatment  of  the  slaves  should  be  recommended  by  the 
home  Government  to  the  colonial  legislatures,  and  enforced 
only  in  case  of  their  resintance,  direct  action  being  taken 
in  tbe  single  instance  of  Trinidad,  which,  being  a  crown 
colony,  had  no  legislature  of  its  own.  A  well-conceived 
series  of  measures  of  reform  was  accordingly  proposed  to 
tbe  colonial  aBthorittes.  Thereupon  a  general  outcry  was 
/aised  by  the  planters  at  tbe  acquiescence  of  the  Govern- 
ment in  tbe  principles  of  the  anti-slavery  party.  A  vain 
attempt  being  made  in  Demerara  to  conceal  trom  the 
knowl^ge  of  the  slaves  the  arrival  of  tbe  order  in  council, 
they  becune  impressed  with  the  idea  that  they  bad  been 
set  free,  and  accordingly  reftased  to  work,  and,  compulsion 
being  resorted  to,  offered  resistance.  Martial  law  was  pro- 
claimed ;  the  disturbances  were  repressed  with  great  sever- 
ity; and  tbe  treatment  of  the  missionary  Smith,  which  was 
taken  np  and  handled  with  great  ability  by  Brougham, 
awakened  strong  feeling  in  England  against  the  planters. 
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Th«  question,  however,  made  little  -prognm  in  puliameat 
for  Bome  years,  though  Buxtoa,  William  Smith,  Luahibgton, 
Broagham,  Hackintosb,  Batterwortfa,.aDd  D«nman,  with 
the  tAd  of  Z.  Hacaalay,  James  Stephen,  and  otheis,  oon- 
tinaed  the  atroggle,  only  Biupending  it  during  a  period 
allowed  to  the  local  legislatures  for  carrying  into  effect  the 
measures  expected  f^m  them.  In  1828  the  free  people  of 
color  in  the  colonies  were  plaoed  on  a  footing  of  legal 
equality  with  their  fellow-citizens.  In  1B30  the  pnblic 
began  to  be  aroused  to  a  serious  pnwecation  of  the  main 
iBsne.  It  WIS  beooming  plain  that  the  planters  would  take 
no  steps  tending  to  the  future  liberation  of  the  slaves,  and 
the  leaders  of  the  movement  determined  to  ai^e  the  entire 
abolition  of  slavery  at  the  earliest  practicable  period.  The 
Government  continned  to  hesitate  and  to  press  for  mitiga- 
tions of  the  existing  system.  At  length  in  1833  the  min- 
istry of  Earl  Grey  took  the  question  in  hand  and  carried 
the  abolitioa  with  little  difficulty,  the  meaanre  passing  the 
Honse  of  Commons  on  7th  August,  1833,  and  receiving  the 
Boyal  assent  28th  of  the  same  month.  A  sum  of  20  mil- 
lions sterling  [^7,200,0001  was  voted  as  compensation  to 
the  planters.  A  system  of  apprenticeship  for  seven  years 
was  established  as  a  transitional  preparatioa  for  liberty. 
The  slaves  were  bound  to  work  for  their  masters  during  this 
period  for  three-fonrths  of  the  day,  and  were  to  be  liable 
to  corporal  pa nlflhment  if  they  did  not  give  the  dueamount 
of  Ubor.  The  master  was,  in  return,  to  supply  th«n  with 
food  and  clothing.  All  children  nnder  six  yean  of  age 
were  to  be  at  once  free,  and  provision  was  to  be  made  for 
their  religious  and  moral  instruction.  Many  thought  the 
postponement  of  emancipation  unwise.  Immediate  llbersr- 
tion  was  carried  out  in  Antigua,  and  public  tranquility  was 
so  &r  firom  being  disturbed  there  that  the  Christmas  of 
1833  was  the  first  for  twenty  yean  daring  which  martial 
law  was  not  proclaimed  in  order  to  preserve  the  peace. 
Notwithstanding  protracted  and  strenuous  opposition  on 
the  part  of  the  Qovemment,  the  House  of  Commons  passed 
a  resolutioa  against  the  continuance  of  the  transitional 
system.  When  this  was  done  the  lonal  legislatures  saw 
that  the  slaves  would  no  longer  work  for  the  masters ;  they 
accordingly  cat  off  two  years  of  the  Indentured  apprentice- 
ship, and  gave  freedom  to  the  sUves  in  August,  1838,  instead 
of  1840. 

The  example  of  Oreat  Britain  was  gradually  followed  by 
the  other  European  states,  and  some  American  ones  had 
already  taken  action  of  the  same  kind.  The  immediate 
emonidpation  of  the  sUves  in  the  French  ool<mies  was  de- 
creed by  the  Provisional  Government  of  1848.  In  1858  it 
was  enacted  that  every  slave  belonging  to  a  Portuguese 
snl^Jeet  should  be  free  In  twenty  years  from  that  date,  a 
qrstem  of  tutelage  being  established  in  Hit  meantime. 
This  law  oame  into  opentlon  on  3Mh  Ajnll,  1878,  and  the 
status  of  slavery  was  tbencefbrth  illegal  throagboat  the 
Portngnese  possessions.  The  Dutch  emaocipi^ed  their 
slaves  in  1863.  Several  of  the  Smnish  American  states,  on 
declaring  their  independence,  nod  adopted  measares  for 
the  discxmtinnance  of  slavery  within  their  limits.  It  was 
abolished  by  a  decree  of  tiie  Mexican  republic  on  15th  Sep- 
tember, 18E9.  The  Government  of  Buenos  Ayres  enacted 
that  all  children  bom  to  slaves  after  31st  Jaaaary,  1813, 
should  be  free ;  and  in  Colombia  it  was  provided  that  those 
bom  after  leth  July,  18S1,  should  be  liberated  on  attuning 
tiieiT  eighteenth  year. 

Three  of  the  most  important  slave  Bystems  stUl  re- 
muned  in  whioh  do  steps  towards  emandpatioD  had 
been  taken — those  of  tlw  Southern  United  States,  of 
Cuba,  and  of  Bnuil. 
Slaveiy  was  fkr  from  being  aporored  in  primnple 
by  the  most  eminent  of  the  fathere  of  Uie 
.^erican  Union.  Washington  in  his  will 
provided  for  the  emancipation  of  his  own 
slaves  j  he  said  to  Jefferson  that  it  was  "among  his 
first  wishes  to  see  some  plan  adopted  by  which  slavery 
in  his  oonntry  might  be  abolished  by  law,"  and  again 
be  wrote  that  to  tnia  snbject  his  own  suffrage  should 
never  be  wanting.  John  Adams  declared  his  abhor- 
rence of  the  practice  of  slaveholding,  and  said  that 
**  every  measure  of  prudence  ought  to  be  assumed  for 
the  eventual  total  extirpation  of  slavery  from  the 
United  States."  Frankhn's  opinions  we  have  already 
indicated ;  and  Madison,  Hamilton,  and  I^tridc  Henry 
all  reprobated  the  principle  of  the  system.  Jefferson 
dedand  that  in  the  presence  of  the  institution  "he 
trembled  ibr  his  oonntiy  ^rhea  he  nmembered  that 
God  was  just"  IHiela^named  statesman,  at  the  first 
eontinental  congress  ailer  the  evacuation  by  the  British 


forces,  proposed  a  draft  ordinance  (1st  March.  1784) 
for  the  government  of  the  territory— including  tlu 
present  Tennessee,  Alabama,  and  Mississippi— ^eded 
already  or  to  be  ceded  by  individual  States  to  the 
United  States;  uid  it  was  an  article  of  this  ordinance 
that  "after  the  year  1800  there  should  be  neither 
slaveiy  nor  involunta^  servitude  in  any  of  the  said 
States,  otherwise  than  m  punishment  of  crime. '  [  This 

Proviso,  however,  was  lost.  At  the  convention  of 
'biladelphia  in  1787,  where  the  constitution  was 
settled,  the  sentiments  of  the  framers  were  agaiost 
slavery  ;  but  South  Carolina  and  Geoi^a  insisted  on 
its  recognition  as  a  condition  of  their  joinmg  the  Union, 
and  even  an  engagement  for  the  mutual  rendiUra  of 
fugitive  slaves  was  embodied  in  the  federal  pact,  lie 
wards  "slave"  and  "slavery"  were,  however,  ex-, 
eluded  from  the  constitution,  "'because,"  as  Mamaon 
says,  "theydid  not  choose  to  admit  the  right  of  prop- 
erty in  man  "  in  direct  terms ;  and  it  was  at  toe 
same  time  provided  that  Oongress  might  interdict  the 
foreign  slave  trade  afler  the  expiration  of  twenty  years. 
It  must  not  be  forgotten  that  either  before  or  soon 
after  the  formation  of  the  Union  the  Northern  States 
— beginning  with  Vermont  in  1777,  and  ending  with 
New  Jersey  in  1804 — either  abolished  slaverer  or 
adoj)t«d  measures  to  effect  its  gradual  abolition  within 
their  boundaries.  But  the  principal  operation  of  (at 
least)  the  latter  change  was  simply  to  transfer  Noth- 
em  ^aves  to  Southern  markets. 

We  cannot  follow  in  dettui  the  several  steps  by  whidi 
the  slave  power  fbr  a  long  time  persistently  increased 
its  influence  in  the  Union.   The  acquintion  of  Louis- 
iana— including  the  State  so  named,  Ariiansas,  BTu* 
souri,  and  Kansas— (1803),  though  not  made  in  its 
interest,  the  Missouri  compromise  (1820),  the  annexa- 
tion of  Texas  (1845),  the  Fugitive  Slave  Law  (1850), 
the  Kansas-Nebraska  bill  (1854),  the  Bred  Soott  de- 
cision (1857),  the  attempts  to  acquire  Cuba  (1854),  and 
to  reopen  the  foreign  slave  trade  (1859-60),  were  the 
principal  steps — only  some  of  them  suocessful — in  its 
career  of  aggression.  They  roused  a  determined  spirit 
of  opposition,  founded  on  deep-seated  conviotiona 
The  pioneer  of  the  more  recent  abolitionist  movemcDt 
was  Benjamin  Lundy  (1789-1839).    He  was  followed 
by  William  Lloyd  Garrison  (1805-1879),  ElUah  P. 
Lovejoy  (1802-1837)— -a  martyr,  if  ever  there  was  one 
—Wendell  Phillips,  Charles  Sumner,  John  Brown 
(b.  1800,  hanged  1859),  all  of  whom  wen  in  their 
several  ways  leading  apostles  or  promoters  of  the 
cause.   The  best  intellect  of  America  outside  the  le- 
mon  of  practical  politics  has  been  on  the  anti-slaveiy 
aide.    William  E.  Channing,  B,  W.  Emerson,  the 
poets  Bryant,  Longfellow,  pre-eminently  Whittier, 
and  more  recently  Whitman,  have  Erpoken  on  this 
theme  with  no  uncertain  sound.    The  South,  and  ite 
partisans  in  the  North,  made  desperate  efforts  to  pre- 
vent the  free  expression  of  opinion  respecting  the  insti- 
tution, and  even  the  Christian  churches  in  the  slave 
States  used  their  influence  in  favor  of  the  maintenanee 
of  slavery.   Bat  in  spite  of  every  mft^  effort  opinion 
steadily  grew.   PuMio  sentiment  in  the  North  was 
deeply  starred  hy  the  Vtuie  7bm'«  Cabin  of  Mn. 
Harriet  Beecher  Stowe  (1852),  which,  as  Senior  said^ 
under  the  disguise  of  a  novel  was  reallv  a  pamphlet 
against  the  Fugitive  Slave  Law.    It  gradually  became 
apparent  that  the  question  could  not  be  settled  with- 
out an  armed  conflict.    The  designation  of  Abraham 
Lincoln  as  president  in  November,  1 860,  was  the  signal 
for  the  rising  of  the  South.    The  North  at  first  took 
arms  simply  to  maintain  the .  Union ;  but  the  far- 
sighted  pMiticians  from  the  first,  and  soon  the  whole 
nation,  saw  that  the  real  issue  was  the  oonUnned  ex- 
istence or  the  total  abolitjcm  of  alavoy.   See  Unztbd 
States. 

The  war  was  closed  by  the  surrender  at  Appomi^tox 
(9th  April,  1865),  but  alrmdy  in  1862  slavenr  in  the 
IMstriot  of  C<dumiHa  had  been  abolished  by  Oongren: 
on  22d  of  September  of  the  same  year  linooln  had 

Google 


Digitized  by 


SLAVEBY. 


167 


iasded  his  proclaiuation  of  freedom  to  the  slaves ;  and 
IB  ]8M  a  constitutional  amendment  bad  been  passed 
ibolishing  and  foreTer  probibidng  slaveiy  throughout 
the  United  States. 

The  Spanish  dave  code,  promalKated  in  1789,  is  admitted 
|wv-  on  all  hands  to  have  been  very  homane  in  its 
chaneter ;  and,  in  oonseqnenoe  of  this,  after 
Trinidad  had  become  an  EnKlish  posBeaBioD,  the  anti-El&very 
party  resisted — and  saccessfblly — tbe  attempt  of  the  plant- 
en  (1811)  to  have  the  Spunish  law  in  that  island  replaced 
b;  the  British.  But,  notwithstanding  this  mildness  of  the 
eue,  BO  habitually  and  glariufily  were  its  provisions  vio- 
Istedin  the  ootouies  of  Spain,  that  Dr.  B.  B.  Madden,  who 
hid  penonal  knowledge  of  the  affaira  of  Cuba,  declared  in 
UMO  that "  slavery  in  Cuba  was  more  destmctive  to  hnman 
life,  more  pemlcloos  to  aaidiBtr,  degrading  to  the  slave  and 
'ddnsing  to  the  master,  more  nt^  to  health  and  happiness, 
tiian  In  any  other  slaveholding  country  on  the  face  of  the 
llrtltable  globe."  "  It  is  inCobtt  at  this  day,"  wrote  Caimes 
hi  1802,  "...  that  we  see  in  the  servile  class  tiie  coarsest 
ftre,  Urn  most  exhausting  and  unremitting  toil,  and  even 
tbe  absolute  deetruetion  m  a  portion  of  its  humbers  every 
year  by  the  slow  torture  of  overwork  and  insnffloieut  sleep 
and  r<-st."  The  slave  popnlation  of  tbe  island  was  estimated 
hi  179;j  at  84.000;  In  1817  at  179,000;  in  1827  at  286,000 ; 
and  in  1843  at  436,000.  An  act  was  passed  by  the  Spanish 
k^alatnre  in  1870,  providing  that  every  slave  who  had 
then  passed,  or  should  thereafter  pass,  the  age  of  sixty 
should  l>e  at  once  free,  and  that  all  yet  unborn  children  of 
sfatTCB  should  also  be  free.  The  latter,  however,  were  to  be 
naintaioed  at  the  expense  of  the  proprietors  up  to  their 
dgbteeuth  year,  and  during  that  time  to  be  kept,  as  ap- 
Hontioes,  to  such  work  as  was  suitable-for  their  age.  This 
il  known  as  tbe  Horet  Law,  having  been  carried  through 
tiie  house  of  representatives  by  Sefior  Horet  y  Prenderaafit, 
then  minister  for  the  colonies.  By  tiie  censna  of  1867  there 
DBS  In  Cab»  a  total  population  of  1,3TO,311  persons,  of  whom 
7M,750were  whites  and  606,461  black  or  colored;  and  of  the 
latter  number  225,938  were  tne  and  379,523  were  alaves. 
Id  1873  the  Cubans  roughly  estimated  the  popnlation  at 
1,600^000, — of  whom  500,000,  or  one-third,  were  slaves.  Hr. 
Crowe,  oonsol'geneial  in  the  island,  has  lately  (188&)  stated 
that  "  tbe  institution  is  rapidly  dying*— that  in  a  year, 
or  at  most  two,  slavery,  even  in  Its  present  mild  form,  will 
be  eztinet"! 

There  was  a  convention  between  Qreat  Britain  and  Brasil 
B— in  for  the  abolition  of  the  slave  trade,  but 
It  was  habitually  violated  in  spite  of  the  Eng- 
Usfa  croiserB.  In  1830  the  traffic  was  declared  piracy  by  tbe 
emperor  of  Brazil.  England  asserted  by  the*  Aberdeen  Act 
(1646)  the  right  of  seizing  suspected  craft  in  Brazilian 
mten,  Tet  by  tbe  connivance  of  the  local  administrative 
anUiorities  64,000  Africans  oontinned  to  be  annually  im- 
fsrted.  In  1860  tbe  trade  is  SMd  to  have  been  decisively 
pot  down.  Tbe  plantns  and  mine  proprietors  cried  out 
against  this  as  a  national  calamity.  The  closing  of  the 
tnfflc  made  the  labor  of  the  slaves  more  severe,  and  led  to 
the  employment  on  tiie  idantationsof  numy  whohelbrehad 
htm  engaged  in  doiheatic  work ;  but  the  slavery  of  Branl 
has  always  been  lighter  than  that  of  the  United  States.  On 
fi&th  September,  1871,  the  Brazilian  chambers  decreed  that 
alareiyslionldbeaboliBhedthroagbonttheempire.  Though 
existing  slaves  were  to  remain  slavea  still,  with  the  excep- 
tm  <ii  those  possessed  by  tiie  Oovernmen^  who  were  libe- 
xsted  by  tlte  Act,  bcilitles  for  emancipation  were  given; 
aad  it  was  provided  that  all  children  bom  of  female  slaves 
after  theday  on  which  the  law  passed  should  be  free.  They 
were,  however,  bound  to  serve  the  owners  of  tiieir  mothers 
As  a  term  of  21  years.  A  elanae  was  inserted  to  the  eflbct 
that  a  oertain  sum  should  be  annually  set  aside  from  fines 
to  «d  each  province  in  emancipating  slaves  by  purcliase. 
Seven  yean  before  the  passing  of  tills  Act  the  emperor, 
whose  inflnenoe  haa  alwaya  been  exerted  in  IWvor  of  free* 
doBx,  had  liberated  his  private  slaves,  and  many  Brazilians 
after  1871  followed  his  example.  According  to  the  census 
of  1636  there  were  then  f  n  Brazil  3,100,000  aUves.  It  was 
estimated  Uiat  at  the  beginning  of  1675  there  were  not  more 
than  1,476,507.  But  in  1884  they  are  spoken  of  as  3,000,000 
in  aamber,  A  gtadnal  separation  lias  l>een  for  some  time 
taking  ptaoe  beWeen  the  parts  of  the  country  in  which 
■lave  uDor  is  used  and  the  free-labor  regions.  Slavery  is 
1>eis)t  conoentrated  in  the  districts  between  Haranhfto  and 
Sk  Paulo.  In  1880  t^e  deputy  Joachim  Nabnco,  leader  of 
the  aati-slavery  movement,  obtained  leave  to  introduce  a 
Un  tor  a  more  rapid  liben^on  of  slaves  thui  was  attain- 
able under  the  law  of  1871,  and  for  the  final  extinction  of 

>  IBIaven  was  absolutely  aboUshed  In  Cuba  by  law  In  1866 ;  and 
hr  pmnnlgatlon  IStb  Hay,  ues,  of  law  by  Countess  D'Eu,  acting 
■a  itsent.  In  Brazil,  without  cumpeniwtlon.— AH.  Ed.] 


slavery  In  Brazil  by  let  January,  1890.  Tbe  Oovenunent^ 

however,  refused  to  sanction  the  further  progress  of  tiie 
bill;  but  tbe  qu^tion  has  since  become  again  of  present 
political  interest,  being  the  principal  suUect  of  discussion 
in  the  parliament  which  opened  Ist  March,  1885.  A  bill  has 
been  paaaed,  known  as  the  Saraiva  Law,  on  which  we  can- 
not yet  form  a  definitive  judgment,  butwhich  Is  understood 
to  have  disappointed  the  expectations  of  the  abolitionists. 
It  is  said  to  provide  exorbitant  compensation  fi>r  the  slave- 
owners ;  and,  although  slaves  over  60  years  of  age  are  to 
obtain  their  freedom,  it  appears  that  all  slaves,  on  being  set 
free,  as  well  as  the  indentured  children  of  slaves,  are  to 
remain  three  years  longer  with  their  masters  at  very  low 
WAKcs,  tbe  planters  thus  practically  receiving  an  additional 
indemnity.' 

In  the  colonies  of  more  than  one  European  conntry,  after 
the  prohibition  of  the  slave  trade,  attempts 
were  made  to  replace  it  by  a  system  of  import-  Disguinect 
ing  laborers  of  the  inferior  races  under  contracts  slave  trade, 
for  a  somewhat  lengthened  titrm ;  and  this  was 
in  sevei^  instanoes  found  to  degenerate  into  a  sort  of  legal- 
ized slave  traffic  About  1867  we  began  to  hear  of  a  sys> 
tern  of  this  kind  which  was  in  operation  between  the  South 
Sea  Islands  and  New  Caledonia  and  the  white  settlements 
in  Fiji.  It  seems  to  have  begun  in  really  voluntary  agree- 
ments; but  for  these  the  onscrupnlons  greed  of  the  traiders 
soon  sabstitnted  methods  of  fraud  and  violence.  The 
natives  were  decoyed  into  the  labor  ships  under  false  pre- 
tences, uid  then  detained  by  force:  or  they  were  seized  on 
shore  or  In  their  canoee  and  carried  on  board.  The  natnrt] 
of  the  engagements  to  go  and  work  on  the  plantations  was 
not  ftilly  explain^  to  them,  and  they  were  hired  for  periods 
exceeding  the  lejpd  term.  The  area  of  this  trade  was  ere 
long  fhrther  extended.  In  1884  attention  was  drawn  in  a 
special  defcree  to  tbe  Queensland  traffic  in  Pacific  Islanders 
by  the  "  Hopeful "  trials,  and  a  Government  commission 
was  appointed  to  inquire  into  tbe  methods  followed  by 
labor  ships  in  recruiting  the  natives  of  New  Onlnea,  the 
Lonisiade  Archipel^o,  and  the  D'Entreoasteanx  group  of 
island  The  result  of  the  investigations,  during  which 
nearly  five  hundred  witnesses  were  examined,  was  the  dis- 
closure of  a  system  wbidi  in  treachery  and  atrocity  was 
little  infEsrior  to  theold  African  slave  trade.  These  shamefht 
deeds  have  made  the  islanders  regard  It  as  a  duty  to  avenge 
their  wrongs  on  any  white  man  they  can  entice  upon  their 
shorn.  "Ilie  noble-hearted  bishop  of  Melanesia,  John  Cole- 
ridge Patteson,  fell  a  victim  to  this  retaliation  on  tbe  island 
of  Nukapn  20th  September,  1871.  The  tendency  of  the 
whole  astern  is  to  create  a  war  of  races.  It  may  be  ques- 
tioned whether  this  trade  in  labor  can  be  safely  continued 
at  all ;  if  so,  it  must  be  under  a  constant  and  vigoroiu  sys- 
tem of  surveiIluM»  and  regulation. 

We  have  seen  that  the  last  vestiges  of  tbe  monstrooa 
anomaly  of  modern  colonial  slavery  are  disappearing  ftom 
all  civilized  states  and  their  foreign  possessions.  It  now 
remains  to  consider  the  slavery  of  primitive  origin  which 
has  existed  within  recent  times,  or  eontinnesto  exist,  out- 
side of  t^e  Western  world. 

In  Bussta,  a  country  which  had  not  the  same  historical 
antecedents  with  the  Western  nations,  properly 
so.<»lled,  and  which  is  in  Uet  more  correctiy  Russian 
classed  as  Eastern,  whilst  slavery  had  dlsap-  sorfihmi. 
peared,  serfdom  was  in  force  down  to  our  own 
ot^rs.  The  rural  popnlation  of  that  country,  at  the  earliest 
period  accessible  to  our  inquiries,  consisted  of  (1)  slaves,  (2) 
freeagricaltnral  laborers,  and  (3)  peasants  proper,  whowwe 
small  farmers  or  cottiers  and  members  of  a  commune.  Tho 
Bouroes  of  slavery  were  there,  as  elsewhere,  capture  In  war, 
voluntary  sale  by  poor  freemen  of  themselves,  sale  of  In- 
solvent debtors,  and  the  action  of  the  law  in  oertain  crimi- 
nal cases.  In  the  18th  century  we  find  the  distinction  be- 
tween the  three  classes  named  above  efflused,  and  all  of 
them  merged  in  the  class  of  ser6,  who  were  the  property 
either  of  the  landed  proprietors  or  of  the  state.  They  were 
not  even  adtcripH  gMtm,  though  forbidden  to  migrrto:  an 
imperial  ukase  of  1721  says,  "  tbe  proprietors  sell  their 
peasants  and  domestic  servants,  not  even  in  fiunlliee,  but 
one  by  one,  like  cattle."  This  practice,  at  first  tacitly 
sanctioned  by  the  Government,  which  received  dues  on  tiie 
sales,  was  at  length  formally  recognized  by  several  imperial 
ukases.  Peter  the  Qreat  imposed  a  poll-tax  on  all  tbe 
members  of  the  rural  population,  making  the  pn^rietora 
responsible  for  the  tax  charged  on  their  serh;  and  the 
"  free  wandering  people  "  who  were  not  willing  to  enter  the 
army  were  required  to  settle  on  the  land  either  as  members 
of  a  commune  or  as  serf^  of  some  proprietor.  The  system 
of  serfiJom  attained  its  fullest  devdopment  in  the  reign  of 
Catherine  II.  Theserfe  were  bought, sold,  and  given  In  pres- 
ents, sometimes  with  the  land,  sometimes  without  it,  some- 
times in  Amilies  and  sometimes  individually,  sale  by  pnblte 
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»action  being  alone  forbidden,  as  "  nnbecoming  In  a  Earo- 
pean  state."  The  proprietots  conid  transport  witiiout  trial 
their  nnraly  serhto  BIfaerta,  or  send  them  to  the  minea  tor 
Ufa,  and  those  who  preMoted  complaints  against  their  mas- 
ters werepunished  with  the  koout  and  condemned  to  the 
minee.  The  first  symptoms  of  a  reaction  appear  in  the  reign 
of  Faol  (179ft-1801).  He  Issued  an  nkase  that  the  serfs 
shoold  notbefbreed  to  work  for  their  masters  more  tha;i  three 
days  in  each  week.  There  were  several  feeble  attempts  at 
farther  reform,  and  even  abortive  projects  of  emancipation, 
from  the  oommencement  of  the  present  centary.  But  no 
decisive  measares  were  taken  before  the  acoeesioh  of  Alex- 
ander IX.  (18S6).  That  emperor,  after  the  Crimean  War, 
created  a  secret  committee  composed  of  the  great  officers  of 
state,  called  thecfaief  committee  for  peasant  affairs,  to  study 
the  snliiect  of  serf-emancipation.  Of  this  body  the  grand- 
doke  ConstantiDe  was  an  eneigetic  member.  To  accurate 
the  pTooeedlngs  of  the  committee  advantage  was  ttkeo  of 
the  following  incident  In  the  Litbaasian  provinces  the 
relations  of  the  masters  and  serft  were  regulated  fn  the 
time  of  Nicholas  by  what  were  cdled  inventories.  The 
nobles,  dissatisfied  with  these,  now  sooght  to  have  them  re- 
vised. The  Government  interpreted  the  application  as 
implying  a  wish  for  the  abolition  of  serfdom,  and  issued  a 
rescript  aothorizing  the  formation  of  committees  to  prepare 
definite  proposals  for  a  gxadoal  emancipation,  A  circular 
iros  soon  after  sent  to  the  governors  and  marshals  of  the 
nobility  all  over  Bnasia  proper,  informing  them  of  this  de- 
sire of  the  Lithuanian  nobles,  and  setting  out  the  funda- 
mental principles  which  shoald  be  observed  "  if  the  nobles 
of  the  provinces  should  erpress  a  similar  desire."  Public 
opinion  strongly  favored  the  pn^ected  reform ;  and  even 
the  masters  who  were  opposed  to  it  saw  that,  if  the  opera- 
tion became  necessary,  it  would  be  more  safely  for  their 
interests  introsted  to  the  nobles  than  to  the  bureaucracy. 
Accordingly,  during  the  year  1858  a  committee  was  created 
jn  nearly  every  province  in  which  serfdom  existed.  From 
the  schemes  prepared  by  these  committees,  a  general  plan 
had  to  be  elaborated,  and  the  Oovemment  appointed  a 
special  imperial  commission  for  this  purpose.  The  plan  was 
formed,  and,  in  spite  of  some  opposition  from  the  nobles, 
which  was  snppnssed,  it  became  law,  and  serfdom  wjis 
abolished  (19tii  February  =  3d  March,  1861).  Its  nature 
and  reaults  have  been  indicated  in  Bvsbia,  vol.  xxi.  p.  90. 
The  total  number  of  serft  belonging  to  proprietors  at  the 
time  of  the  emancipation  was  21JBXJB09,  of  whom  91^158,- 
S31  were  peasant  serfii  and  1,467,378  domestic  serft.  This 
number  does  not  include  the  state  serfs,  who  formed  about 
one-balf  of  the  rural  population.  Their  position  bad  been 
better,  as  a  rule,  than  that  of  t^e  serfo  on  ^vato  eatatee; 
it  mi^t,  indeed.  Mr.  Wallace  says,  be  reguded  as  "an  in- 
termeidiato  position  between  ser&ge  and  fteedom." 
Amongst  them  were  the  serfs  on  the  lands  formerly  be- 
longing to  the  church,  which  had  been  secularised  and 
transfnined  into  state  demesnes  by  Catiierlne  XI.  niere 
were  also  serfii  on  the  apanages  aflwted  to  the  nae  of  the 
imperial  fbmily;  these  amounted  tonearlythreeaad  a  half 
millions.  Thus  by  the  law  of  1861  more  than  forty  millions 
of  serfii  were  emancipated. 
The  slavery  of  the  Hobammedan  East  is  usually  not  tiie 

slavery  of  the  field  but  of  the  household.  The 
medan'  slave  is  a  member  of  the  family,  and  is  treated 
slavery       with  toudemess  and  affection.    The  Koran 

breathes  a  oonsldermte  and  kindly  spirit  towards 
the  class,  and  enoonrages  manumission.  The  child  of  a 
slave  girl  by  her  master  is  bom  free,  and  the  mother  is 
usually  raised  to  be  a  tne  wife.  But  behind  this  slavery, 
however  mild  in  itself,  stands  the  slave  trade,  with  its  sys- 
tematic man-hunting,  which  has  -been,  and  still  is,  the 
cone  of  Africa.  The  traffic  in  slaves  has  been  repeatedly 
declared  by  the  Ottoman  Porte  to  be  illegal  throughont  its 
dominions,  and  there  have  been  several  oonventions  be- 
tween Qreat  Britain  and  the  khedive  for  its  suppression  in 
Egypt;  but  it  is  still  largely  carried  on  both  in  the  latter 
country  and  in  Turkey,  owing  to  the  laxity  and  too  often 
the  complicity  of  the  Government  officials. 
In  the  days  of  the  colonial  slave  trade  its  African  centre 

was  the  region  about  the  mouths  of  the  rivers 
AMea.         Calabar  and    Bonny,    whither   the  captive 

negroes  were  brought  from  great  distances  in 
the  interior.  As  many  slaves,  Clarkson  tolls  us,  came  an- 
noolly  from  this  part  of  the  coast  as  from  all  the  rest  of 
Africa  besides.  At  present,  it  is  commonly  Baid,~thoagh 
Cameron  in  1875  was  otherwise  informed, — no  slaves  are 
eiqmrted  from  the  western  side  of  the  continent.  The 
inincipai  centres  from  which  the  supply  is  now  fomisbed 
to  ^typt.  Turkey,  Arabia,  and  Persia  are  three  fn  number. 
(1)  l^e  Soudan,  south  of  the  Great  Sahara,  appears  to  he 
one  vast  hontiiw-groand.  Captivesare  brought  thence  to  the 
•lave  market  ofEuka  in  Boron,  where,  after  being  bought 


by  dealeia,  they  are  to  the  number  of  abont  10,000  annu> 
ally,  marched  over  arid  desert  tracts  under  a  burning  sun 
to  Manuk  in  Femn,  ftem'whlch  place  they  ue  distrlbated 
tothenoithem  and  eastom  Mediterranean  eoaats.  "nielr 
sufferings  on  the  route  are  dreadful;  many  succumb  and 
are  abandoned.  Bohifs  informs  us  that "  any  one  who  did 
not  know  the  way"  by  which  the  caxavans  pass  "would 
only  have  to  follow  the  bmuB  which  He  right  and  left  of  the 
track."  Negroes  are  also  tmnight  to  Morocco  from  tha 
Western  Soudan  and  from  Timbuktu.  The  centre  of  tiia 
traffic  in  Morocco  is  Sidi  Hanied  ibn  Mosa,  seven  days'  jour- 
ney south  of  Mogador,  where  a  great  yearly  fotr  Is  held.  TIm 
slaves  are  fiirwuded  thence  in  gangs  to  difniMit  towns,  capo- 
cially  to  Morocco  city,  Fez,  and  Mequines.  Abont  4000  are 
thus  annually  imported,  and  an  ad  vatorem  duty  is  levied  by 
the  sultan,  which  produces  about  £4800  of  uinual  revenue. 
The  total  number  trf  n^^ro  slaves  in  Morocco  appears  to  be 
about  50,000.  (2)  The  basin  of  the  Nile,  extending  to  the 
great  lakes,  is  another  region  infested  by  the  slave  trade; 
the  slaves  are  either  amused  into  Egypt  or  sent  by  the  Bed 
Sea  to  Turkey.  The  khedive  Ismail  in  1869  appointed  Sir 
Samuel  Baker  to  the  command  of  a  large  force  with  which 
he  was  "  to  stike  a  direct  blow  at  the  slave  trade  in  its  dis- 
tant nest."  The  instructions  in  the  firman  issued  to  him 
were  as  follows :  "  To  subdue  to  our  authority  the  countries 
situated  to  the  south  of  Gondokoro,  to  suppress  the  slave 
trade,  to  hitrodnce  a  system  of  regular  oommerce,  to  open 
to  navigation  the  great  lakes  of  the  equator,  and  to  establiah 
a  chain  of  militerystationsand  commercial  depdts  through- 
out Central  Africa."  The  work  energetically  commenced 
by  him  was  continued  by  Colonel  C.  G.  Gordon  (1874  to 
1879),  but  since  the  revolt  of  the  Soudan,  it  is  to  be  feared,  no 
trace  of  his  or  of  Baker's  work  remains  in  the  scene  of  their 
labors.  I^e  most  effectual  direct  methods  of  dealing  with 
the  slave  trade  in  the  present  territories  of  Egypt  seem  to 
be  those  suggested  by  the  Anti-Slavery  Society  to  Mr. 
Gladstone's  Government  in  1881 — extended  consular  super- 
vision, and  a  compulsory  registration  of  all  existing  slaves. 
(3)  There  has  long  been  a  slave  trade  from  the  Portugnese 
pdoessious  on  the  East  African  coast.  The  stream  of 
supply  came  mainly  ttom  the  southern  Nyassa.  districts  by 
three  or  four  routes  to  Ibo,  Mozambique,  Angoche,  and 
Kilimane.  Madagascar  and  the  Comoro  Islands  obtained 
most  of  their  slaves  from  the  Mozambique  coast.  It  was 
believed  in  1862  that  lOwut  18^000  passed  every  year  frnn 
the  Nyassa  regions  to  Zanzibar,  whence  large  supplies  were 
drawn  for  the  markets  of  An^ia  and  Persia  up  to  1873. 
The  mission  of  Sir  Bartle  Frere  to  the  saltan  of  Zanzibar  in 
1973  brought  about  a  treaty  for  the  suppression  (tf  the  alave 
trade,  but  it  Is  to  be  feared  that  the  cessation  of  tiie  traffie 
from  that  port^  has  not  extinguished  tiie  traffic,  but  has  Ib 
part  only  given  it  a  diffi^rent  direction,  through  Somfill 
markets.  In  Madagascar,  which  has  been  supplied  from 
the  Mosambique  coast,  the  import  Mid  sale  of  slaves  were 

CibitM  within  the  Hova  dominions  by  Queen  Banav»- 
II.  in  June  1877.  The  rulers  of  the  Comoro  Islands, 
Mohilla  and  Apjnan  (or  Johanna),  have  signed  treaties  for 
the  abolition  oS  thestotus  of  slavery  In  their  dominions  after 
1690,  the  ftilfilment  of  which,  however,  it  will  probably  be 
difficult  to  enforce.  The  stations  eetabli^edlivtiie  English 
universities  in  the  vaUey  of  the  Bovuma  and  tij  the  Estab- 
lished and  Free  Churches  of  Scotland  on  I^ke  Nyaasa 
doubtless  contributed  much  to  the  diminution  of  the  traffic 
in  those  parts.  It  is  said  that,  whereas  no  leas  than  1(^000 
slaves  formerly  paisod  the  southern  end  of  the  Nyaaaa  every 
year.  In  1676  not  more  than  38  were  known  to  have  been 
conveyed  by  that  route.  Lieutenant  O'Neill,  British  coosul 
at  Mozambique,  writing  in  1880,  fixed  at  about  3000  the 
number  then  annually  exported  from  the  coast  between  the 
rivers  Bovuma  and  ^mbesi.  Butsincethat  date  the  timffie 
seems  to  have  received  a  fresh  impetus  from  an  increased 
demand  for  ivory,  the  slave  and  ivory  trades  being  "  hand 
and  glove."  The  Portugueee  appear  to  be  the  most  deter- 
mined upholders  of  the  evil  system,  and  in  consequence  are 
everywhere  detested  by  the  natives. 

There  are  other  minor  branches  of  the  trade  elsewhere  in. 
Africa.  Thus  from  Harur  in  Som&li-iand  caravans  are  sent 
to  Berbera  on  the  coast,  where  there  is  a  great  annual  Cair. 
The  slaves  are  collected  from  the  inland  Galla  countries, 
from  Gur&gwe,  and  from  Abyssinia. 

Clarkson  first,  and  Buxton  afterwards,  whilst  they  srged 
all  other  means  for  the  suppression  or  discouragement  of 
the  slave  trade  and  slavery,  saw  clearly  that  the  only  thor- 
oughly effectual  method  would  be  the  development  of 
legitimate  commerce  in  Africa  Itself.  When  Buxton  pab- 
lished  in  1840  his  book  entitled  The  Stave  Trade  and  Ua 
Remedy,  this  was  the  remedy  he  contemplated.  The  onfortB- 
nate  Niger  expedition  of  1841  was  directed  to  similar  ends ; 
and  it  has  been  more  and  more  felt  by  all  who  were  inter- 
ested in  the  sulfject  that  here  lies  the  radical  solution  at  tbm 


Digitized  by 


Google 


SLAVONIA— SLAVS. 


153 


gnat  problem.   It  was  for  some  time  thought  that  from 
Siena  Leone  as  a  centre  industry  and  civilization  might 
be  diffused  amongst  the  nations  of  the  continent ;  and  in 
1822  the  colony  (which  in  1847  became  the  Independent 
r^blic)  of  Liberia  had  been  foanded  by  Americans  with  a 
siiDiUr  olyect;  but  in  neither  case  have  these  expectations 
been  fiilfillifd.   A  new,  and  it  would  seem  really  hopeful, 
effort  fot  the  same  great  end  baa  recently  been  undertaken. 
Leopold  II..  king  of  the  Belgians,  invited  in  September, 
1876,  representative  geographers  to  a  conference 
Btate  palace,  to  diecnss  the  question  of  the  ez- 

'   ploration  and  civilization  of  Athca  through 
the  development  of  commerce  and  the  abolition  of  the 
■lave  trad^.    Six  European  nations  were  represented,  and 
an  International  African  Association  was  formed.  The 
eentnil  committee  o^i^nized  seven  successive  ezpeiditions 
from  the  east  coast  tc  Lake  l^nganyika.   The  exploration 
of  the  Congo  by  Stanley  turned  attention  to  tibe  west  coast, 
and  he  went  out  to  the  Congo*  in  1879  as  commander-in- 
ohittf  of  the  association,  to  open  np  that  river.   The  asso- 
ciation obtained,  by  treaties  with  the  native  chiefi,  the 
ees^D  of  certain  territories.   The  recognition  of  Its  flag 
ud  its  territorial  rights  by  the  European  powers  has  trans- 
formed the  association  into  the  Congo  Free  State.    A  con- 
ference was  held  at  Berlin  on  15th  November,  1^,  attended 
by  plenipotentiu-iee  from  all  the  European  states,  to  regu- 
late the  position  of  the  new  state,  and  one  of  its  dedara- 
tiona  was  that  "  these  regions  shall  not  be  used  as  markets 
or  rontee  of  transit  for  the  trade  in  slaves,  uo  matter  of 
what  race ;  each  of  these  powers  binds  itself  to  use  all  the 
means  at  its  dtsposal  to  pnt  an  end  to  this  trade  and  to 
paniah  those  engaged  in  it."   The  territory  of  the  new 
■teto  was  fixed  so  as  to  oomprise  1,005,200  sqnare  milee,  with 
an  estimated  population  of  42,608,000  sonls.   Stations  have 
bew  bnilt  at  points  extending  for  nearly  1500  miles  into 
Hie  centre  of  Africa. 

There  are,  it  cannot  be  denied,  real  dangen  connected 
with  this  great  enterprise  for  t^e  oivtUxatdon  of  AfHoa. 
Disputes  may  arise  between  the  powers  having  interests  in 
the  territories  of  the  new  state,  and,  still  worse,  the  natives 
Bu^be  led  to  takesidea  iusnchdispntes.  That  the  African 
population  should  be  sometimes  oppressed,  or  have  justice 
denied  them,  by  European  traden  or  officials  is  by  no  means 
anllkely  in  the  present  state  of  opinion  with  respect  to  onr 
duties  towards  the  retarded  races.  Difficulties,  too,  may 
he  created  by  the  rivalries  and  mutual  jealonsies  of  the 
misriMUUlee  of  the  several  Western  commnnions.  But, 
whilst  foreseeing  these  possibilities  and  urging  the  neces- 
sity of  guarding,  as  far  as  possible,  against  the  evils  referred 
to,  we  oaght  not  to  view  in  a  grudging  or  suspioious  spirit, 
an  entoTpriae  which  is  begun  with  pure  intentions,  and  will 
probably  do  much  to  right  the  wrongs  and  improve  the 

EBition  of  a  deeply-injured  portion  of  onr  race.  Theestab- 
hment  of  the  state  will  be  no  reason  for  the  cessation  of 
any  eSbrt  which  Western  Gsvemments  oan  make,  by  the 
exercise  of  influence  and  by  remonstrance,  to  induce  Turkey 
and  Egypt  to  fulfil  their  engagements  respecting  the  slave 
trade.  Tbemlersof  thosestates  arewell  disposed  toajniro- 
priat«  the  results  of  more  advanced  dvUisation ;  ai^we 


need  not  despair,  of  the  disappearance  in  Mohammedan 
communities  of  slave-holding  and  its  ally  polygamy,  since 
those  practices  are  not  eqjoined,  but  only  tolerated,  by  a 
religious  code  which  social  progress  will  inevitably  lead  its 
adherents  to  modify  by  interpretation. 

.BfUitMrqpAy.— On  the  several  biBnches  oftbeBUbJect'of  slavery 
and  serfdom  fliller  Information  may  be  obtained  from  (be  fbUow- 
liig  works,  which  have  been  amot^  those  used  In  the  prepara- 
tion of  the  preceding  sketch. 

On  Ancient  Slavery :  H.  Wallon,  BUaire  de  VEidaxmte  dans 
rAnaquH4,  3  vols.,  ^7, 2d  ed.  18»;  A.  Boeckh,  AiUfo  AmioiRV 
(^.lUuna,  Eng.  transl.  by  G.  Comewall  Lewis,  1S2S,  2d  ed.lU2; 
William  Blair,  lamttry  mUt  Me  Stiie  of  Sbtverv  aaumg  llu  Bomatu, 

1838;  Dureau  de  la  Malle,  JSemomfe  JWfriDBedet  Jtomofn*.  2  v<ds.. 
1810 :  M.  Troplong,  r JMuenw  du  Girimaiimemar  le  DroUCtuS 
det  Romaitu,  2d  ed.  18S5.  On  Medlteval  Slavery  and  Serfdom :  G. 
Humbert,  article  "Colonat"  in  the  i>ieNcmnafre  da  AMttguttte 
Orecoua  et  Somainei  of  Daremberg  and  Saglio  (now  in  ooune  of 
pnbllca|lon) ;  J.  Yanoaki,  De  CAMfOm  Oe  CEadaeaat  Anelm  au 
Maym  Age  etde  aa  nanMormaiion  en  SenOiide  de  la  wSie  (Wallon 
ana  Yanoskt  had  Jointly  composed  a  memoir  to  compete  Ihr  a 
prize  ofltered  by  the  Acaaemy  of  Hotsl  and  Political  Sdenoes  In 
1687 ;  Wallon's  portion  of  the  memoir  became  the  ftmndation  of 
his  Hittaire  de  CEximaffe  dotx  CAniiquUi  above  mentioned ; 
Yanoflki's  part,  the  expaikslon  of  wbleE  was  prevented  by  his 
early  death,  was  posthumously  pnbUshed  in  iS80 ;  It  is  no  more 
than  a  slight  sketch) ;  BeiOammOn£rard,  AoIaomAieitni  AAp- 
tuque  d'lrminon,  1S44 ;  Pustei  de  Coulange^JHimre  dn  HuUtntBrnt 
PoUtUpia  de  Fcaaelame  Pnaee  (only  the  flist  part  has  been  pub- 
lished, 2d  ed.  1877),  and  ReOiereha  mtr  quel^iet  PrMtme*  v/Hs- 
ioire,  1885  (ttie  latter  work  contains  the  beet  extant  discussion 
of  the  whole  aubiect  of  the  cabmaiut.  fitnnded  throoghont  on  the 
original  texU) ;  Btubbs.  OmtUtuOimiU  HUtani  ti  Bngbmd,  8  vols., 
iS7<t-78.  On  the  Colonial  Slave  Trade  and  Biavery :  Washington 
Irving,  Hfe  and  Voyaget^  ChHataplur  Orfumbus,  1S28,  several 
times  reprinted ;  Arthur  Helps,  Lue  of  Lob  Quat,  1S68 :  Sryan 
Edwards,  Hlttory.  CMlaiidOoiiimercial,qf  the  BrOieh  WfA 
1793,  bth  ed.  In  S  Vols.,  1819;  Thomas  Ciarkson,  ifMny  ^Ue  JEte. 
iVofTreM,  and  iteemptfiAsKnt  eS  the  AboUHm  if  the  AJrko**  Sbae 
Trade  tHithe  BriHMk  Awffanient,  2  vols..  1808;  T.  Fowell  Buxton. 
Mriean  Oaee  TVude.  2d  ed.  1888,  and  Tte  SmeOif,  a  Segtul,  ISM : 
Memotne/abr  T.  Z".  SuiKton,  edited  by  hb  son  Charles  Bnxton,  8d 
ed.  1849.  On  North  American  Slavery ;  O.  M-  Btrond.  Lom  lib- 
tattngto8lavenii»Amertai,7A9fLVSM-,  H. Qreeley,  TAsAmartam 
CbfVnc^lSeS;  and  John  S.  Caimes,  Ihe  Sane  FaweriUe  Charader, 
Oarrer,  and  PnMHe  Deelgtu,  1862,  2d  ed.  16B8,  On  BrasUUn: 
Fletcher  and  Kidder.  Bnii0  ond  Me  frasfZbtM,  9th  ed.  Un.  On 
Runlan  Serfdom :  D.  ICaokeule  Wallace,  Amfo.  1877.  For  the 
oxlsting  state  of  the  AfHoau  alava  trade,  and  of  BKyptlan  and 
Turkish  slavery,  the  IwmaUia  of  Sir  8.  Baker,  the  wrmngs  of  Liv- 
ingstone, and  the  blogn^AIes  of  Gordon  rckay  be  consulted, 
bestdes  the  many  doonments  on  these  subjects  pabllshed  by  the 
British  and  Fordgn  Antl-SIavery  Socle^.  llieie  are  two  vtdumes 
by  A  Tonrmagne,  entitled  reqiectlvely  HUotre  de  rAdOMwe 
.<<neieN  d  JfocterM,  1880,  KoAIBmtireduSenageAneien  el  Jfodeme, 
1879,  which  bring  together  maw  ftcts  relating  to  slavery  and 
serfdom  ;  but  they  ars  somewhat  looae  and  uncritical;  the  author, 
too,  repeats  himself  much,  and  dwells  on  many  topics  scarcely 
if  at  all  connected  with  bis  main  themes.  The  largest  and  most 
philosophical  views  on  slavery  generally  wilt  be  found  In  Hume's 
EBMu  '  -  On  the  Popnloosnflfls  or  Antient  Nattons,"  and  lu  Comte's 
JWZowpAfe  JMtte.  vol.  v..  and  iMOfgw  PtuUm,  vol.  Ui.  For  its 
economlo  eflbcts,  when  It  is  regarded  as  an  omanlnUon  of  labor, 
refkrenoem»be  hadtoSmlth's  mnKAof  jraaoM,book  UL,  chap. 
2 .  J.  S.  HUI'sPMlUeal  Bemomg,  book  IL  chap.  6,  and  J.  S.  Cslme^s 
stave  Stmer,  chap.  2.     '  (J.  x.  l) 
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ACCORDING  to  the  tables  published  by  Boudilo- 
vicfa  in  oonneotion  with  the  admirable  ethnolo- 

Sica!  map  of  Mirkovich  (St.  Petersburg,  1875),  the 
lavs  may  be  jB^nped  geographically  as  follows : 

1.  SOUTHEABTBBN     DIVISION.— 1.    BH»Man».—[a)  The 

Great  Bossians  {Velikorouadde),  who  occupy 
STSSfii-  the  govemmenta  round  Moscow  and  extend  as 
bodon.         &r  north  as  Novgorod  and  Vologda,  sonth  to 

Kieff  and  Voronezh,  east  to  Penza,  Simbirsk, 
and  Vyatka,  and  west  to  the  Baltic  provinces  and  Poland ; 
they  nanaber  about  40,000,000.  ib)  The  Little  Bnasians 
tJfalDTMSMiMe),  who  include  the  Bonslnes  or  Bonsniaks  in 
Galicia  and  the  Boiki  and  OoumuH  in  Bnkovina ;  they 
Bnmber  16,370,000.  Drawing  a  straight  line  from  Sandec 
near  ^aoow  to  the  Asiatic  frontier  of  Bussia,  vre  shall  find 
their  taasnsge  the  dominant  tongne  of  Oaliela  and  all  the 
southern  parts  of  Bussia  till  weoome  to  the  Csueasus.  It 
is  also  spoken  In  a  strip  of  territory  in  the  north  of  Hun- 
gary. («)  The  White  Bossians,  inhabiting  the  western 
gDvemments ;  th^  number  4,000,000. 

2.  Atfaortans,  inolndlujc  those  In  Bussia,  Austria,  Boa- 
mania,  Bnlgaria,  eastern  Bonmelia,  and  those  under  Tnrk- 

•  [A  StiBabnrg  and  Sorbonne  professor  of  history  (UtW-W^, 
andaiaisalavd  rrench  melal  antfonttles.— An.  Vd.I 


ish  government  in  Haeedonia ;  tiiefr  total  number  is  5,123,- 
592. 

3.  Serw-Croolt,  including  those  of  Servia,  Montenegro, 
the  southern  part  of  Hongary,  and  a  few  in  the  south  of 
Bosaia;  they  are  retamed  aa  numbering  6,9M,539.  Here 
also  may  be  placed  the  Slovenes,  including  those  in  Styria, 
Oarinthia,  and  Oamiola,  amounting  to  1,287,000. 

IL  Wbstebn  Division.— 1.  Atlot,  divided  between  Bus- 
sia, Austria,  and  Pmsda;  th^  number  9,492,162;  under 
this  head  may  be  indnded  the  Kashonbes  near  Dantsic, 
numbering  111,41ft. 

2.  CK(3eM  and  Moranant,  4,615,154  in  number ,  here  also 
may  be  inclnded  the  Slovaks,  numbering  2.223,820. 

3.  iMaalian  Wenda  or  jSi>r6f ,  TTpper  and  Lower,  partiy  In 
Saxony  and  parHy  in  Prussia  Toe  C^sr  IFsads  number 
96,000,  the  Loioer  40.000. 

Total  number  of  Slavs  in  both  divisions  89,499,683. 

Originally  the  Slavs  were  spread  over  a  great  part 
of  no^em  Germany,  extending  as  far  as  Utrecht, 

1  This  spelling  has  been  adopted  as  best  calculated  to  show 
the  pronunciation  of  the  name  CMch,  In  the  same  way  aa  the 
French  write  the  word  ZbMgMe. 

who  wrote  La  CfU  AiMque  and  InMMSoiu  poIWfltid  ^^^^Aopk-. 
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vhioh  was  uidently  called  Wiltaburg  and  was  a  city 
of  the  Wilseo.  Thus  Slavonic  yraa  oertainly  spokeQ 
in  Pomerania,  Mecklenburg,  Braodenbuif ,  Saxony, 
west  Bohemia,  Lower  Anstria,  the  greater  part  of 
Upper  Austria,  north  Styria  and  north  Carinthia,  a 
large  part  of  what  is  now  Hnogary,  and  in  the  locali- 
ties DOW  occupied  by  Kiel,  Liibeck,  Magdeburg,  Halle, 
Leipsio  (=Lipsk,  the  city  of  lime-trees,  Burenth, 
Linz,  Salzburg,  G-ratz  (=  Gradetz,  Gorodetz),  and 
Vienna.  The  names  of  the  old  Slavonic  tribes 
originally  settled  in  these  parts  of  Gtemiany  am  given 
io  Soha&rik's  Slawiadie  AbaihUmer,  to  which  work 
the  reader  desiring  ftirther  information  must  be  re- 
ferred. They  are  mentioned  frmuendy  in  suoh  writers 
as  Hdmold,  Dietmar,  Arnold,  Wittekind,  and  others. 
We  hear  of  a  commercial  city  of  importance,  which 
some  writen  have  rather  fantastically  termed  the 
Slavonio  Amsterdam,  called  Wolin,  on  an  Lakod  of 
the  same  name,  which  was  known  as  Winetha  to  the 
Oormans  and  as  Julin  to  the  Danes.  Sohafarik  even 
wished  to  see  the  Slavonic  tribe  of  the  Wtlzen  in 
English  Wiltshire.  This,  however,  cannot  be  accepted  ; 
the  original  name  is  WilssBtas  and  that  of  the  town 
Wiltun,  the  town  on  the  river  Wily.  It  has  Ions  been 
a  generidly  received  opinion  that  the  modem  weeks 
have  a  large  Slavonic  admixture.  This  opinion  was 
boldly  asserted  some  years  ago  by  Fallmerayer  and  has 
not  been  upset  even  by  the  labors  of  M.  Sathas.  He 
dwells  much  upon  the  form  ZOAoj^rm  as  disdnot  ftom 
2x^/37iw ;  but  this  corruption  seems  to  be  owing  to 
some  such  iUse  analogy  as  i<rSU(.  Miklosich,  in  his 
Ekymohffitdia  Wbriiirbuch  der  tlavUcKai  Sprachen 
(1886) ;  oonradCTS  the  two  forms  to  be  identical.  In  like 
nshion  Procoptus  connects  Serbi  with  Zir6poi  and 
Oonstantine  Porph^^rogenitus  turns  Svatopluk  into 
IfevMtrXoKoc.  MedisBval  Greece,  especially  the  Pelo- 
ponnesus, abounded  with  Slavonio  names,  which  are 
now  being  replaced  by  others  drawn  from  classical 
sources.  Kollar  and  Wolanski  wished  to  find  a 
Slavonio  population  in  Italy  ;  but  their  opinions  are 
oonmdered  the  wild  dreams  of  unscientific  patriots, 
though  these  viem  found  their  way  into  such  works 
as  the  VttrromaMUB  of  Dr.  Donaldson.  Equally  un- 
founded appears  to  be  the  belief  tiiat  a  Slavonic  ele- 
ment may  be  traced  in  Spain  and  Asia  Minor.  If  the 
Slavs  have  lost  in  the  west  of  Europe,  they  have 
guned  in  the  east  considerably,  as  Busma  has  en- 
«oached  upon  the  Ugio-flnnish  tribes  of  the  northern 
and  eastern  portions  of  its  «npire,  and  man^  of  these 
races  are  now  in  various  stages  of  Rusmficstion. 
As  to  the  original  home  of  the  Slavonio  race  there 

are  three  leading  opinions:  (I)  the  Slavs 
hcraeoir  settled  in  Europe  at  a  period  contempo- 
sun.        raneous  with  or  shortly  after  the  arrival 

of  the  Teutonic  and  other  Indo-European 
ftmilies;  (2)  they  first  made  their  appearance  in 
Europe  with  the  Huns,  Avars,  and  otner  Asiatic 
harbuians  in  the  3d  century  after  Christ ;  (3)  they 
originated  in  Europe,  as  did  the  ao-DaUed  Indo- 
European  race  altogether.  This  hist  view  has  been 
maintained  by  Penka'  and  Schrader*  (see  below). 
The  first  of  these  views  has  been  supported  by 

Soha&rik.  He  oonsiden  that  the  Slavs  left 
view.         Asia  in  vetr  eariy  times  for  the  following 

reasons: — [a)  the  fact  that  the  Slavonic 
langiutges  are  more  closely  connected  with  European 
tongues  than  those  of  Ada,  even  granting  the  many 
affinities  of  Slavonio  with  Zend  or  {as  has  been  re- 
cenUy  shown  hy  Hiibschmann)  with  Armenian:  (6) 
the  similarity  of  the  manners  and  customs  of  the  Slavs 
to  those^  of  the  Celts,  Germans,  and  other  European 
t>opalatioDB ;  (c)  the  occurrence  of  many  mountains, 
rivers,  and  towns  having  Slavonic  names  whioh  are 
mentioned  long  before  the  Slavs  themsdves  are  found 
in  history:  {d)  the  iact  that  the  Skvs  are  always 
spoken  of  by  the  earlier  writers  in  tonus  which  show 

1  Ortffiuea  Ariaem,  Vienna.  18SS. 

■  ^raehaergteiehmtif  tmd  VrgaehUMe,  188S, 


that  these  writers  considered  them  to  he  as 
ancient  European  nation,  and  were  struck  with  the 
large  area  over  which  their  populations  extended. 
Moreover,  the  arrival  at  a  comparatively  late  peiiod 
of  suoh  large  hordes  would  have  made  a  great  im- 
pression upon  the  surrounding  nations  at  the  Ume, 
and  this  would  certainly  have  found  an  echo  in  their 
historians  and  chroniclers. 

Sohafarik  believes  that  the  Slavs  or  Wends  (as  they 
were  called  by  their  Teutonic  neighbors)  were  settled 
at  a  very  early  period  on  the  southern  ooaat  of  the 
Baltic.  The  word  "Wend"  he  connects  widi  a 
Slavonic  [voda)  and  Lithuanian  {yxtndXt)  root  meto- 
ing  "wator";  thus  it  would  ngnify  the  people  dwdl< 
ing  about  the  water.  He  appears  to  include  under 
the  Slavs  all  people  bearing  the  name  Wends,  ootaUy 
the  VeneU  on  the  Adriatic  Other  writers,  however, 
consider  that  the  word  was  applied  'generally  to  aay 
maritime  people  ;  and  this  view  appears  probable. 
The  name  also  occurs  in  Switzeriand.  The  Wends, 
then,  aooording  to  Sohafarik,  were  the  earliest  inhalx- 
tants  of  the  Baltic  ooaat ;  but  they  were  expelled  by 
the  Goths  in  the  4th  century  B.c.  Nestor  makes 
other  tribes  of  Slavs  to  have  been  established  at  ao 
early  period  on  the  Danube  and  to  have  been  driven 
thence  by  the  Vlaohs,  a  people  whom  soholais  axe  u- 
dined  to  identify  with  the  utin  colonists  from  whon 
in  a  neat  measure  the  modem  Boumans  are  deaouded. 
We  find  other  tribes  settled  in  the  neighborhood  of 
the  Carpathians.  The  first  historian  who 
relates  anything  about  the  Slavs  is  probably  ueonnta. 
Herodotus,  whose  aooount  of  the  north  of 
Europe  is  very  vague.  Among  the  Scythian  tribes 
mentioned  by  him  two  have  been  identified  with  the 
Slavs  by  Sohafarik  with  considerable  probability,— the 
Budini  and  the  Neuri.  Of  the  former  we  are  told  that 
they  were  a  large  nation  and  had  blue  eyes  and  red 
hair.  The  description  of  the  country  they  inhabited 
corresponds  pretty  closely  to  Volhynia  and  portions  of 
White  Russia.  The  Neuri  are  pUwed  by  Sohafimk  on 
the  river  Bug,  which  flows  through  PodoUa.  There 
at  the  present  day  we  find  a  river  named  Nureff^  and 
the  surrounding  country  isoalled  Nurska.  Thisopmicn 
is  supported  bySohrader,  who  places  the  ori^niw  h<HBfl 
of  the  Slavs  in  Scythia.  Poached  goes  so  far  as  to 
consider  the  eastern  ^art  of  Europe — especially  that 
portion  of  Russia  which  constitutes  the  basin  of  the 
Piipet,  the  Bereeina^nd  the  Dnieper — as  the  primary 
abode  of  the  Indo-European  raoe.  Dr.  Kurd  voa 
Schliizer  interprets  Herod,  iv.  \  6— the  story  of  Targi- 
taus  and  his  three  children — as  an  allusion  to  the  Slavs, 
i  The  falling  of  a  plough  with  its  yoke  from  heaven 
'  would  hardly  be  a  characteristic  tale  of  a  ncHoad 
j  people.  We  seem  to  have  an  echo  of  the  stories  of 
'  the  peasants  Mikoula,  Selianinovich.  Piast,  and 
I^mysl,  all  dear  to  Slavonic  l^[end^  The  view  that 
the  ancestors  of  the  Shivs  an  to  be  found  among  the 
Scythian  tribes  has  been  supported  in  recent  times 
\s  the  Rusnan  author  Zabtelin.*  He  also  thinks 
that  their  ori^nal  settlement  was  in  Vdhvma  aad 
White  Russia.  The  spedmeos  of  the  S^hian  lan- 
guage which  have  come  down  in  Herodotus  and  ebs- 
wherecan  certainly  best  be  expl«ned  fay  Indo-European 
roots.  The  name  Slav  does  not  occur  in  any  writer 
before  the  time  of  Jordanes,  unless  it  be  in  the  Srawnm 
of  Ptolemy.  Jordanes  says  of  them — "  quorum  nomina 
licet  nunc  per  varias  familias  et  looa  mntentur,  princi- 
paliter  tamen  Sclavini  et  Antes.".  It  is  probaU^  con- 
nected with  the  root  dovo,  "the  word,"  which  ia 
related  to  the  Greek  kXvu  (Slav.  >ft(,  "  to  be  called  "1 ; 
and  in  a  Polabish  vocabulary  we  get  the  form  tiirn. 
The  Slav  thus  comes  to  mean  the  intelligibly  speak- 
ing man  "  in  contrast  to  "  the  dumb  man,"  memrtz, 
which  in  the  modem  Slavonio  languages  has  come 
meansimply  "German."  Miklosich  { ^i^ynt.  Worierh.) 

1  Die  Arier,  dn  BeOrag  svr  kUoriaehm  AnUmpologk,  J«na.  IS^ 
*  See,  however,  tbe  arsumenti  on  the  other«Id«  In  Uw  Mneia 
Scythia. 
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liiinks  that  the  termination  -ene  in  Slovene  shows 
tbe  word  to  be  derived  from  the  name  of  a  place  and 
rdeets  die  ezplamtion  from  dovo.  Some  Slavonic 
suujats  have  soujiht  an  explanation  of  the  name  in 
tbe  word  ilava,  ' '  glory. ' ' 

Penka,'  however,  attempts  to  uoset  the  ordinary 
ttjiuAogy.  According  to  him  the  Slays  are  non- Aryan 
loa  belong  rather  tu  the  Ugro-flnnish  race.  Their 
name,  he  tells  as.  shows  that  they  were  sutgected  by 
the  Allans  and  became  their  dependants.  He  con- 
ffidere  It  to  be  derived  from  tbe  present  participle  of 
iheroot  A:fw("  to  hear,"  Slav.  and  thus  identifies 
itvith  "client."  Thsname  Wend  u  used  by  Tacitus, 
who  speaks  of  tSie  Peucini,  the  Venedi,  and  the  Fenni. 
Ptolemy  also  alludes  to  the  Wendio  mountains.  He 
tdb  ns  that  Sanuatia,  t.  e. ,  all  the  territory  east  of  the 
Vistula  and  north  of  Bacia,  was  inhabited  by  widely 
scattered  races  and  that  the  Wenedse  were  established 
iloDg  the  whole  of  the  Wendish  gulf.  Jordanes  calls 
Uiem  WinidsB.  The  other  name,  Antes,  applied  by 
Uiis  historian  to  the  Slavs,  which,  like  the  word 
Wend,  they  never  used  themselves,  Schafarik  connects 
widi  a  Oothio  root.  Duehinski,  Henri  Martin,  and 
otheis  have  denied  to  the  Ruasians  the  right  of  being 
eiUed  Aryan.  Penka,'  as  stated  before,  carries  this 
oDiiiion  much  fiirther  and  refuses  the  appellation  to 
ue  whole  Slavonic  fiunily.  finding  that  many  of  the 
Slavs  have  ohestnat-oolored  early  hair  and  dvA  eyes, 
that  the  White  Russians  are  Uonde,  that  the  southern 
Slavs  are  darker  and  have  a  shorter  head  Uian  those  in 
the  north,  he  is  inclined  to  see  in  the  Slavs  a  very 
mixed  race,  and  quotes  Prooopius'  in  support  of  his 
4q»nioD. 

The  aeoosd  of  the  opinions  alluded  to  above  has  been 
adopted  by  Wocel,*  according  to  whom  tbe 
Slavs  in  the  north  of  Germany  on  the  Elbe, 
Moldau,  Sale,  Spree,  as  also  those  living 
south  of  the  Danube,  were  not  living  in  juxtaposition  in 
the  Bronze  Age,  but  wandered  into  those  r^ions  some 
centuries  after  the  birth  of  Christ  In  proof  of  this  as- 
aerUon  he  cites  many  names  of  objects  which  are  com- 
mon to  the  Slavonic  languages  and  yet  oould  not  have 
been  known  to  any  people  in  the  Brooie  Period^ — as, 
for  example,  iron  (U.S.  Sdeao)/  ot^jeets  made  of  iron, 
asaciythe  (O.S.  ibua),  chisel  (0.3.  dlat4>),  tongs  (O.S. 
IdSta)f  knife  (nAS),  saw  {piki),  hoe  (mo^ka),  sword 
(ntdS),  stirrup  [g^^&nen),  eprxf  (o$iruha)y  needle  (jehla), 
anchor  (kotoa).  Common  to  all  the  Slavonic  languages 
are  the  names  for  gold  (zZato),  silver  (stft&ro),  copper 
^ngd),  tin  (olovo).  All  these  words  must  have  been 
formed  while  the  Slavonic  people  dwelt  together  in  a 
comparatively  narrow  space, — according  to  Wooel  be- 
tween the  Btutic,  the  Vistula,  and  the  Dnieper :  other- 
wise, according  to  this  author,  if  we  suppose  that  the 
]jntit«8,  Obotrites,  Sorbs,  and  Chekhs  were  autoch- 
thonous, it  is  difficult  to  see  how  tbe^  could  have  had 
the  same  names  for  many  olyects  which  did  not  exist 
in  die  Bronae  Age,  e.^.,  iron,  as  the  Slavs  on  the 
Dnieper,  the  Balkuis,  and  l^e  Adriatic  had.  Wooel 
eoneiders  the  Slavs  to  have  been  a  pastoral  people  who 
entered  Europe  through  the  passes  of  the  Caucasus. 
He  compares  the  agricultural  words  which  all  branches 
of  the  family  havein  common,  aaphiig,  "plough"  (and 
abo  ralo) ;  lemeiik,  "ploughshare"  ;  zhUo,  com"; 
ptheniize,  "wheat";  j/eishmen,  "bariey";  ov&t, 
'oats"  ;  prom,  "millet"  ;  mop,  sheaf.  '  On  the 
other  hand,  as  Wooel  maintains,  objects  connected 
with  civilization  the  knowledge  of  which  only  dates 
from  the  introduction  of  Christianity  have  not  a  com- 
mon name  in  the  Slavonic  languages,  such  as  paper," 
pKwement,"  "  steel,"  "  Telvet/'  etc.   So  also  there 

>  Op.  eiL,  p.  126. 

•  A.  ea.,  p.  125. 

•  BAQoULiiM.!^"  ri.it  vrnftara  xol  raf  K^ai  ouri  \<vkoI  it 
ifmwH  tmrtai  ti^r,  9vn  aif       rb  ^Ikw  a^nlt  mrtAwt  rH'fiairrai, 

•  Pr<R«&iifCbU<TbeBkrlyDajlof  BolMmU),Png^ 
It  Is  cited  br  achiader,  p.  90. 

•  Tlie  woma  not  Bpenuled  at  Old  Slavonic  are  Bobemlan. 


is  no  common  term  for  "property"  or  "inheritance," 
for  the  simple  reason  that  the  Slavs  knew  nothing  of 
private  property, — ^the  land  being  held  in  wmmon  under 
the  care  of  the  vladika  or  stare^tina,  as  in  the  Servian 
zadruffcu  at  the  present  day. 

The  condition  of  the  original  Slavs  has  also  been  in- 
vestigated from  the  linguistic  point  of  view  by  Gregor 
KrecK.'   Aooording  to  this  writer,  besides  the  cereals 

firevioosly  mentioped  tbe  Slavs  cultivated  the  rape 
repa),  the  pea  Uochtvo,  graJeh),  the  lentil  (lemhta), 
the  hem  {bob),  the  poppy  {mak),  hemp  (kmop),  the 
leek  {louk),  etc. ;  com  ground  by  hand-mill  or  water- 
mill  (zhritiouv,  malin)  into  meal  (manka)  and  baked 
into  tnead  {kJUeb),  honey  (med) — ^the  collection  of 
which  was  an  important  occupation  among  the  Slays, 
as  we  find  by  the  Polish  laws — meat  (tnfmo),  milk 
{mleko)^  and  iroit  (ovo$hi&e)  formed  their  food.  The 
drinks  were  ol  and  v^,'  beer  and  wine.  Kreck  con- 
siders that  the  minute  detuls  of  house-building  point 
to  a  habit  of  living  in  fixed  residences, — thus  the  house 
{dom),  the  stable  {khlev)y  the  threshing-floor  {goumno), 
the  court  {dvor),  the  village  (ves).  In  opposition, 
however,  to  this  view  of  Kreck  we  have  the  opinion 
of  Hehn,  who  contends  that  all  the  words  used  among 
the  Slavs  for  stone  building  are  borrowed,  and  seelu 
to  prove  that  till  oomparativelv  recent  times  they  had 
omy  huts  made  of  osiers  and  led  a  half  nomadic  life. 
Certainly  municipal  institutions  are  no  feature  of  Sla- 
vonic life,  and  the  paucity  of  large  towns  in  Rnawa  is 
striking  even  at  the  present  day.  Aooording  to  Ejreck, 
words  are  to  be  found  ver^  eariy  which  show  the  de- 
velopment of  the  nation  irom  the  family.  Thus  the 
commune  (obntchma,  rod)  becomes  the  family  (»2e»ij/a) 
and  the  family  the  people  (narod,  yenzUc).  There  are 
common  tenns  for  law  {pram  pravda,  "riftht"  ; 
zakon,  "law").  Besides  agricultural  pursuits  we 
have  mention  of  tbe  arts  of  braiding  (plesti),  weaving 
[tkati),  tailoring  in  a  series  of  common  expressions 
tor  portions  of  apparel,  cari)entering  (tetati),  working 
in  iron,  etc  Of  the  primitive  Slavonic  flora  we  have 
the  oak  {doub),  the  lime  tree  {jipa),  the  acorn  {^avor), 
the  beech  {bovia/),  the  willow  (vr'ba),  the  bireb 
{brim),  the  ptne  [oor),  as  also  special  kinds  of  fiuit, 
the  apple  QabTleo),  the  pear  {orousha),  the  oheny 
{vithnya),  the  not  (orekh),  and  the  plum  (sliva). 

I^ctet  placed  the  original  home  of  the  German  and 
Litu-Slavic  races  on  the  northern  bank  of  other  views, 
the  Oxus.   Thence  be  thought  the^  came 
over  the  extensive  plains  of  Scythia  to  the  Pontua 
Euxtnus. 

The  doctrine  of  the  European  orinn  of  the  Aryans 
appears  to  be  steadily  gaining  ground.  It  is  supported 
by  Professors  Rhys  and  Sayce  of  Oxford.  The  last- 
named  is  inclined  to  see  the  home  of  the  Indo-Euro- 
pean race  in  "  the  district  in  the  neighborhood  of  the 
Baltic."  Dr.  Ludwtg  Wilser"  makes  Sweden  and  the 
north  German  shores  the  centre  of  the  primitive 
Aryans,  from  which  the  Germanic  tribes,  Gelts^  lAtins, 
Greeks,  Slavs,  Lithaaniuis,  Iraniuu,  and  the  mvaders 
of  India  gradually  detached  themselves,  migrating 
mostly  southwards  and  eastwuds.* 

Leaving  now  the  attempts  to  determine  the  primi- 
tive home  of  the  Slavs  and  the  date  of  their  immigra- 
tion into  Europe,  and  also  the  niunes  which  they  have 
in  common,  whether  used  hy  themselves  or  given  by 
foreigners,  we  will  trace  as  far  as  possible  the  deriva- 
tion of  the  chief  appellations  of  the  Slavonic  peoples. 
(1]  Rumans. — For  an  analysis  of  this  name  see  Russia 

•  JBtnMtuTigin  dU  llaiHKlu  IMUrxUar-OemAi^  tee 
Schrader,  p.  92. 

T  A  word  whieb  some  lecent  wholEni  are  Inclined  to  tblnk  of 

Armenian  origin. 

8  Die  Herhaiflder Denbiaiat:  New  ForwOMngeKiiber  VrgaMelite, 
AbOammtmg,  md  VenoandUdiaflmrhaitKU»e  uhmpm  Iwc»,  C^rla- 

ruhe,  1885. 

■  See  an  fnterestlng  article  In  the  American  Nation  (Sd  Decem- 
ber, ISSf)),  where  It  Is  Bbown  that  tbe  first  petBon  to  advocate  tbiB 
theory,  whtcb  seema  to  be  gaining  ground  among  scbolara,  wm 
Dr.  Latham.lnhlaedltlonoftbe  wnwnfaofTaCKDt.  Tblsvlew 
was  nippnrtod  by  Theodor  Benffey  In  1868. 
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(vol.  ixi.  p.  86*9.).    {2).Bulgarinjiit. — By  the  3d  cen- 
tury we  find  Slavs  settled  between  the  Dan- 
th^Svonic  Balkans.    Immigrations  were 

peoples.  going  on  till  the  middle  of  the  7th  century, 
as  these  hordes  were  driven  southwards  by 
Dew  invaders.  About  681  the  Slavonic  settlers  fefi 
under  the  yoke  of  the  Bulsrarians,  a  Ugro-Finnish 
raoe,  if  we  aooept  the-views  of  Schafarik,  Drinoff,  and 
others.  The  origin  of  the  Bulgarians  themselves  is 
obscure.  Some  have  made  them  Tatars.  Professor 
Ilovaiski  believes  them  to  have  been  Slavs.  The  theory 
which  connects  the  name  "Bulgarian,"  "Bolgare," 
with  the  Volga  is  now  no  longer  lield.  Karly  modifi- 
cations of  the  name,  such  as  Bureari,  Wurgari,  etc., 
show  its  analoRy  mth  forms  tike  OnoKuri,  Utunguri, 
Kutriguri.  The  elements  of  the  wora  are  bul  and 
gari.  Professor  Vambiry  attempts  to  derive  the  name 
from  the  Turkish  verb  &uV'(-ma&,  "to  revolt";  but 
this  seems  little  better  than  a  guess.  We  are  told  that 
Koubrat,  a  Bulgarian  prince,  made  himself  independ- 
ent of  the  Avars,  and  that  on  his  death  his  territories 
were  divided  among  his  five  sons.  The  eldest  remained 
in  the  ancient  settlement  on  the  Volga,  where  the 
ruins  of  their  former  capitid,  Bolgari,  are  still  to  be 
seen.  The  third  son,  Asparoukh,  crossed  the  Dnieper 
and  the  Dniester,  and  settled  in  a  place  called  Onklns, 
probably  the  Old  Slavonic  ongi^  angulns,"  between 
the  l^nsylvanian  Alps  and  the  Danube.'  From  this 
place  they  migrated  to  the  localities  which  they  have 
since  occapiea,  where  they  became  mixed  wiUi  the 
original  settlers,  to  whom  they  gave  their  name,  just 
as  the  German  Franks  imposed  theirs  on  the  Grauls, 
and  a  branch  of  the  Slavonians  took  the  flnnish  name 
of  their  oonquerors.  (3)  Serbs.See  Servia  (toL 
xzi.  !>.  720).  The  name  "Groat"  has  been  already 
explained  under  Seryia  (l  c ).  (4)  The  Shvena 
have  preserved  an  old  form  of  the  family  name,  and 
therefore  no  explwiation  is  necessary.  (5)  PoUa. — 
The  first  authentic  date  of  their  history  is  the  year  963. 
Perhaps  they  are  the  Bulanes  of  Ptolemy.  See  Po- 
land, vol.  lis.  p.  321.  ^6)  BohemmM  or  Ckekha.— 
The  word  "Bohemia"— ''home  of  the  Boii,"  aCeltic 
tribe — has  nothing  to  do  with  the  Slavs  who  came  into 
the  country  about  495,  after  the  Maroomanni,  who  had 
disposnased  the  Boil  The  daivataon  of  the  name 
"Chekh"  or  Oeech  has  never  been  satjafactorily 
traced.  Dobrovsky  souj^ht  to  connect  it  with  a  wora 
Seti,  signifying  "  to  begin,"  and  thus  makes  the  name 
imply  the  original  inhabitants.  Schafarik,  however, 
•does  not  indorse  this  etymology.  Perwolf*  connects 
it  with  a  root  iaJc,  "  to  beat,  and  thus  mdces  the 
name  mean  "  the  warriors."  Whatever  the  word 
"Chekh  "  may  signify,  it  occurs,  as  Sdiafarik  has 
shown,  in  other  Slavonic  countries.  (7)  Liuattan 
Weada  or  Sorbs.— The  word  "Lusatia  '  (Gwrnan 
Lausi'tz)  is  derived  from  the  Slavonic  htg  or  hua, 
ngnifying  a  low,  marshy  country. 

SLAYOXnC  LUVOUAOES  AND  LTTERATOBIS. 

The  first  to  attempt  a  dasufication  of  the  Slavonic 
languages  was  Dobrovsky,'  who  was  fol- 
Owtflca-    lomd  py  Schafarik  and  Schleicher.  These 
agree  in  the  main,  except  that  Schaferik 
laUoaof  Ian-  was  80  Uttie  acquainted  with  Bulgarian — 
rwsM-      at  that  time  almost  a  lost  language — that 
he  grouped  it  with  Servian.*  The  follow- 
ing are  the  characteristics  of  the  two  divisions,  which 
we  take  from  Schafarik's  account  with  some  trifling 
omisuons: 

SonTHKABTKKK.  WeBTKBIT. 

(1)  rat,  ronmm.  ro»,  ronm. 

(2)  u,  iadoti.  toy,  wydoff. 

1  Bee  Drlnoff's  "  Settlement  of  tbe  Balkan  Fenlnaula  by  the 
81an"  (Zeudente  itoOanafavo  Poiuoitnva  Savymamt),  Moacow, 
18TS. 

1  ArtA./.»laiB.na.,Yl\.  022. 

>  JntUMbma  Lbtffim  SUaikm  VelerU  DUeM,  Vienna,  1822. 
*  QtmMdiUderdcMttdimBfraehetmd  LUenba-n^aaai Mm- 
Jorlni,  Perth,  182S.  p.  82. 


(3)  korabl,  umZta. 
(4t  pravilo,  motifiM. 
(51  moi,  not, 

(6)  mriada,  tmsa. 

(7)  000. 

(8)  omou,  toj. 


korab,  tenia. 
prawtdlo,  modliU  M. 
moe,  ROC. 

kwiewda,  gwiaxda,  kwitL 
ago,  Ao. 
emu,  ten. 


Thii  division,  however,  has  been  repeatedly  challenged. 
Schleicher  inaisted  apon  the  two  following  ai  importwit 
principles:  (1)  primitive  Slavonic  <^',  tj  become  in  all  west 
Slavonic  dialects  dx,ta  {=^e);  among  the  Chekha  aud  Sorba 
dn  becomea  at  a  later  period  « ;  (2)  4,  t  before  I,  tt  are  pre- 
served in  the  western  dialects,  but  disappear  in  the  «oDth- 
eastem.  Upon  this  last  canon  Johannes  Schmidf  remarks 
ae  follows :  "  Tbe  dentals  are  preserved  in  ^ovenisfa,  cer- 
tainly in  tbe  western  part  of  its  area ;  thus  mocUim  in  the 
Freiaingian  documents,  in  the  perfect  participles,  as  predd, 
hodd,pUtel,  creiel,  fern,  d/a,  (Is,  and  in  theanfflz  tUo,  as  kre»tulto, 
inot4mtUo,  SwUe.  D  is  also  preserved  in  Koveniah  before  m, 
as  oaUadnemt  odadiHem,  lAomem.  padneat,  kradaam.  T,  on  the 
other  hand,  ^peara  everyiraere  to  vanlsti  before  n,  as 
oAertwm,  *  I  go  round.* "  He  also  critielses  two  of  ibe  princi- 
ples of  difference  given  by  Schaforik.  The  nom.  siiiK-  maac. 
of  pronouns  appears  in  western  Slavonic  to  be  increased  by 
n,  tbusCbekb,Poltoh,  Lower  Sorb,  tea;  UpperSoibish,  lm»; 
Polabisb,  to;  thia,  however,  occurs  In  the  Freisinglan 
monuments,  the  earliest  form  of  Slovenish,  Be  ton.  This  n 
belongs  to  the  stem,  and  is  not  a  particle  which  has  become 
ftised  with  it ;  ten,  ton,  original  form  Cn,  correnond  to  the 
Old  Pnuiian  tana.  The  nse  of  the  pmosition  minstoad  of  is 
is  not  a  criterion  :«C  isasmudi  luea  in  Bunan  as  in  west 
Slavonic,  thus  vOonU,  "the  vlUi^  deputy";  there  are 
traces  of  it  in  Slovenish  :  it  is  only  in  Bulgarian  and  Servian 
that  it  is  entirely  wanting.  The  principle  laid  down  that 
maS,  no!  iqnesent  a  Bontheastem  variation  and  moil  nae  a 
western  Is  fiur  fWnn  being  onlversally  true ;  in  Servian  we 
have  tarn,  "black,"  as  against  Bohemian  8fni|r,  Bnaslan 
cherni.  Compare  too  Servian  tasta,  "  a  road,"  also  Slovenish, 
wi^  Oiekh  tata. 

Schmidt  gives  a  completely  new  table  d  differences,  lllna- 
trating  them  by  the  aooompanying  diagram.  Ossting  aride 


some  <tf  the  dislingnishing  marks  previously  adopted,  ,he 
makes  great  nse  of  the  phonetic  law  found  in  tbe  Slavotiic 
hmgnages  whldi  will  be  explained  shortly.  The  reader 
will  easily  identify  the  divisions  of  the  oirde  to  which  tbe 
rules  refer.  (1)  43,  become  among  the  western  Slavs  da,  ta 
( =e).  (2)  d,  (  dismear  before  I  ana  aamong  the  Bnwrians, 
Little  Btunans,  Bugariana,  Serbs,  and  Croats,  bat  are  pre- 
served by  tbe  Slovenes,  with  the  exception  of  tti,  and  by  the 
western  Slavs.  (3)  vt  is  not  used  by  tbe  Bnlgarians,  Serhe, 
and  Croats,  but  is  kept  by  the  Slovenes,  Bnssians,  and  west- 
ern Slavs.  (4)  (a)  ers  \a  •sarsUoM'  became  rX  at  an  early- 
period  among  the  soDtnem  Slavs  and  Chekhs,  but  is  pre- 
served in  its  original  form  among  tbe  rest.  It  became  re  at 
a  later  period  among  the  Poles,  Polabes,  and  Sorbs.  (&)  e/e 
became  le  not  only  among  the  southern  Slavs  and  Chekhs 
bnt  also  among  the  Polabes.  Among  the  Poles  and  Sorbs  efe 

•  Zur  OetdUeUe  da  Indo-Oermani»chen  VoeaUmuu,  part  II.  p.  178, 
Vienna,  1871-76. 

*  This  is  the  name  given  br  the  Indian  grammarians  to  Uie 
vowel  developed  between  tbe  liquids  I  and  r  and  Ihe  consonant 
with  which  tney  come  Into  contact,  as  tbu,  volo*.  It  has  been 
called  in  Russian  polnoglaMie,  and  in  Greek  avarrvCic.  It  means  in 
Ssnskrit  "volce-breakfng."  It  Is  a  marked  Ibstnre  In  the  Sl». 
vtmlo  langnsges. 
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tndtbeeofrnate  old  became Bimplifled  into  l0 audio,  (e)  drd^ 
in  nlarf  became  ra  amcMig  the  soathern  Slavs  and  Chekhs. 
Ai  in  mAj  times  the  Chekhs  and  sonthero  Slavs  were  in 
eloM  etmnection  with  the  Poles  and  Sorbs,  the  matatioo 
developed  among  them :  thos  Polish  atrai  with  Mroi,  Upper 
8i»Uah  itraia  with  ttroia,  Polish  and  Upper  Sorbish.  fr^i& 
(4)  4M  in  Mnrf  became  la  not  only  among  the  sontnem 
am  end  Chekhs  bat  also  among  the  PoUbes.  This 
bsetion  spread  over  a  wider  x^on  than  that  of  M  Into  ra. 
Thst  the  Polish  also  adopted  it  is  shown  by  the  forQ  pUmU 
rif  compared  with  pleaiS  aif. 

TsriooB  opinions  have  been  held  as  to  what  langnages  an 
ri^Bt  ,    to  be  considered  the  doseat  oongeners  of  the 
Slavonic  branch.   That  they  stand  in  intimate 
relations  to  Lithnanian  and  Lettish  has  long 
been  agreed;  and  aa  »  convenient  dasriflcation  it  is  cns- 
tooMiy  to  speak  of  them  together  as  tbe  Llta-Slavlc  fomily. 
In  Rami*  uiere  are  1,900,000  Lithuanians  (including  the 
Bamogitians  or  Zhmodes).  There  are  abo  1,100,000  Letts. 
The  rest  of  the  Lithaanlana,  nnmbering  146,312,  are  in 
Eastern  PmsBia,  commencing  not  fiur  from  Konigsherg  and 
•ztending  along  the  shores  of  the  Knrisohea  Bait.  The 
Utimanian  lwwuv>  in  many  respecta  exhibits  an  earlier 
type  titan  the  ^vonlo.  It  has  preserved  the«of  the  nomf- 
native  singular,  as  in  Sanskrit ;  oat,  on  tbe  other  hand,  the 
mb  ezhibita  a  much  poorer  form.  As  Leakien  truly  re- 
marks,* "  it  has  degenerated  most  remarkably  in  its  ooqju- 
jjatioo,  and  in  this  respect  is  tax  inferior  to  the  oldest  known 
SUTnde."   He  adds  toat  Uthuanian  is  of  primary  impor- 
tiDce  in  the  comparative  treatment  of  the  Slavonic  lan- 
(oages.   Very  eloaely  eonnected  with  Lithuanian  was  Old 
Praasiaa,  which  died  out  in  the  lOtb  century ;  the  rematna 
which  have  oome  down  to  ua  belong  to  the  ISth  and  16tb 
eentariea.   Old  Prussian  extended  tnm  the  lower  Vistula 
(tem  Thorn  downwards)  to  the  Kiemeu.  The  exact  course 
of  the  honndary-line  which  separated  it  from  Lithnanian 
(an  only  be  approximately  determined  by  historical  argu- 
uentB.    Lesklen  has  proposed  "  Baltic "  as  a  gen^o 
aane  for  Uthuanian,  Lettiah,  and  Prussian.   The  general 
s^ion  of  philologists  is  that  Litn-Slavio  is  most  closely 
connected  with  the  Qermanic  branch  of  the  Indo-European 
bmily.    Jacob  Grimm  was  the  first  to  assert  this.  Hnbscb- 
mann  baa  shown  that  Slavonic  hasafflnitiea  with  Armenian, 
and  he  seeks  to  make  the  latter  language  alink  between  the 
Earopean  and  Asiatic  branelieB  of  tiila  family.  Kuhn' 
writw,  "  The  Slavonic  laiwnagee  remained  a  longer  time  in 
close  connection  with  the  Cadian,  or  more  probably  with  the 
Zend  and  Persian  than  with  tbe  remaining  Indo-European 
languages."   Bopp  regards  the  sniaration  of  the  Litn-Suvio 
Isngna^es  as  having  token  place  oefore  the  divisibn  of  the 
Aaiatie  bnueh  of  the  &mily  into  Indian  and  Iranian. 
If  we  examine  the  Old  or  Palfeo-Slavonic,*  the  oldest 
known  form  of  the  Slavonic  languages,  we  may 
M«T«yQt<«.     '"'^  ^  following  diaracterlstics.'  It  baa  the 
vowels  a,  ^  t, «,  a,  ^  a  guttural  i,  a  short «  some- 
timea  pronounced  as  ya,  and  the  seml-mutea  V  and  0.  It  has 
also  two  nasals  equivalent  tothe  French  i»  and  on,  now  only 
found  in  Polish  and  Kasbonbish,  and  in  some  of  the  Bulga- 
rias  dialeets;  traces  ai  tbem,  however,  occur  In  Slovenish 
and  In  the  words  which  Magyar  has  borrowed  flmn 
Slovenish. 

The  Aryan  dipbtbongs  have  been  contracted  to  single 
vowels  and  the  hiatus  is  frequently  avoided  by 
(General  the  Intetpositlon  of  i  (  =  Eng.  y)  or  v,  both  of 
1^^^*^  which  eonstantly  occur  at  the  beginning  of 
Savonle  words  which  formerly  commenced  with  a 
loogiies.  vowel.  The  addition  of  a  y  sound  before  vowels 
is  one  of  the  great  charactoristics  of  the  Slavonic 
languages,  oslled  "  prniotiattiwi " ;  and  the  inability  to  mark 
this  dlsUnetly  is  one  of  the  deficiencies  of  the  Cyrillic  af- 
phabet.  It  is  also  worthy  of  noto  that  in  the  provincial 
dialects  V  is  frequently  put  before  vowels,  as  by  the  lower 
classes  in  Bohemia  and  Bussia.  The  Aryan  aspirates  g\,  dh, 
tk  ham  been  changed  into  thtf  simple  explosives  g,d,b;  on 
the  other  hand,  a  number  of  fricatives  have  been  developed, 
as  jft,  s,  and  the  French  j — all  unknown  to  tbe  common 
Aryan — and  k  Is  frequently  changed  to  the  palatal  eh. 
Servo^Jroatian,  Slovenish,  fflovakish,  and  Bohemian  possess 
tiba  70081  r,  while  the  vocal  lis  found  in  both  Bohonianand 
ffloTokish,  Tbe  latter  has  also  I  and  r,  both  short  and  long. 

Aa  r^ards  grammar,  the  following  pecnliaritiee  of  the 
Slavonic  fiunily  may  be  noted.  A  trace  of  the  article  eziatB 
In  t^e  adjectival  termination,  as  in  vdih-i;  but  this  has  been 

1  ThlalsthewairadoptedbyScbmldttoezpreaitbeunaccented 
waToale  o,  wblcn  u  pronounced  a;  tbe  form  la  taken  from 
Swedidi, 

«  JWt  JWt  8oe.,  1877.  p.  49. 

■  ZuriUatmaeaelLd.  Mop.  mOer,  BerUn.  1845,  p.  834. 

*  Sometimes  called  "  the  cnurcb  laitguage." 

*  ^  Horelacque,  Scienee  <^  Language,  p.  -SD.  London,  1877. 


forgotten,  and  attempts  have  been  made  to  snpply  it  in  tbe 
use  of  the  demonstrative  pronoun  in  Sorbish,  which  appears 
to  have  been  used  In  the  more  corrapt  st9gee  of  EUovenlsh 
also,  bnt  has  been  expelled  since  the  regeneration  of  the 
language.  Primus  Truber,  who  translated  the  New  Testa- 
ment into  Slovenish  in  the  ISth  century,  was  not  free  from 
this  vice.  The  languages  being  la  a  falgli  state  of  synthesis 
the  nouns  and  adjectives  are  frilly  deidined,  having  three 
genders  and  seven  oases, — the  nominative,  genitive,  dative, 
accueative,  vocative,  instrumental,  and  prepoaitional.  Sorb- 
ish and  Slovenish  have  the  dual  numbu  in  both  nouns  and 
verbs.  More  of  tiie  numerals  are  declined  ^an  in  most 
Aryan  languages.  The  verbs  have  the  so-called  aspects,  e.g., 
tbe  iterative,  perfect,  imperfect,  etc,  whereby  very  delicate 
ahades  of  meaning  are  expressed,  and  this  partly  atones  for 
the  poverty  of  tenses  in  some  of  them:  Btmian,  for  exam- 
ple, has  only  one  past  tense,  which  is  inflected  according  to 
gender,  having  been  originally  a  past  participle.  Traoes  4^ 
Uiese  verbal  aspects  have  been  detected  in  Celtic  and  in 
Greek. 

We  now  pioGeed  to  classify  the  Slavonic  languages  ac- 
cording to  their  dialects,  ^e  fallowing  table  has  been 
adapted  (In  the  meXn)  from  the  valuable  Busslan  Hutory  of 
SlatNMite  LiUralmre»  by  Plpin  and  Spasovich. 

SODTHBASTKXN  BRANCH.— .Bw«»ian. — (1)  Great  Baasian: 
Moscow,  Novgorod  and  northern,  Siberlaii,  and  central  Bus- 
aian.  (2)  Little  Busaian :  eaatom,  western  (sometimes  called 
Bed  Bussian),  and  Cannthian.  (3)  White  Bussian.  Bui- 
ffoWoN. — (1)  Old  Bulgarian  (the  eocleaiastical  language ;  see 
l>eiow).  (2)  Modem  Bulgarian:  Upper  Mcssian,  Lower 
Mceaian,  and  Macedonian.  Sarvo-Oroaiian  and  Btm>muk. — 
(1)  Servo-Croatian:  southern  or  Heraegovinian,  Syrmian, 
fieeanian,  and  language  of  tbe  coast  or  Dalmatian.  (2) 
Slovenish  :  dialects  of  Upper,  Middle,  uid  Lower  Qamiwi^ 
Stnnrian,  Ugro-Slovenlsfa,  Bceanian,  and  CnuUo-SIovenish. 

Wbstbrn  Bbanch.— (1)  Polish  :  Maaovlan  or  Masurian, 
Great  Polish,  Silesian,  and  Kashoubish.  (2)  Bohemian: 
Chekiah,  Moravian,  and  Slovakish.  (3)  Lusatian  Wendish 
or  Sozbish :  Upper  Lawrtian  and  homta  Losatian.  (4)  Pola- 
bish  (extinot). 

SotttKea^mm  £nmch. 

Bttsaiim  Didkdt. — These  as  yet  have  rarely  been  scieo- 
tiflcally  treated;  bnt  that  can  hardly  be  a 
ground  of  Oomplaint  against  the  Buasian  people,  Russian, 
as  our  own  are  only  Jnst  beginning  to  be  prop- 
erly studied.  Tbe  work  entitled  Optt  Oblaatnago  VdilKh- 
nnuftbaw  8lovara  (Attempt  at  a  Provincial  Dictionary  of  the 
Great  Bussian  Language),  published  at  St.  Petenourg  In 
1859^  can,  aa  its  Dameimpliee,onIy  bereguded  aatentati'ra: 
it  is  no  more  a  scientific  production  than  is  Halliwell's  Pro- 
vintial  DietionaTy  of  Englith.  Traces  of  Ugro-Finniah  words 
and  idioms  occur  in  the  northern  and  eastern  dialects,  but 
their  importance  has  been  much  exaggerated.  Whitoey*8 
theory  that  tbe  Bussian  verb  has  been  modified  by  Ugro- 
Finniah  influence  claims  attention.  Some  have  supposed 
that  the  origin  of  the  tvarabhakti  is  to  be  traced  to  it ;  it 
ocouxB,  however,  in  Little  Bussian  and  the  western  lan- 
guages, as  previously  shown.  It  is  much  more  freqnoit  in 
Bussian  than  in  any  other  Slavonic  language,  and  is  even 
more  developed  in  its  dialects.'  An  account  of  Bussian  litera- 
ture is  given  under  BuasiA,  vol.  xxi.  p.  Ill  $q,  Siberian  Bus- 
sian is  spoken  by  the  desoenduite  ftf  prisoners  and  oonviets 
who  have  settled  in  that  vast  tract  of  northern  Asia  since 
Termak  conquered' It  for  Ivan  the  Terrible;  Specimens  of 
it  are  occasionally  quoted  in  the  letters  of  KGohelbeoker,  the 
Decabrist,  and  other  exiles.  Little  Bussian  is  spoken  in  all 
the  Bouthem  governments  of  Bussia.  As  current  In  Galicia 
and  Bokoviaa  it  is  called  Bed  Busaian ;  an  interesting  vari- 
ety is  the  Gonsoaliao  direct  in  which  redkovidi  composed 
his  poems  (see  Bdbbia,  vol.  xxi.  p.  118).  Mention  baa  already 
been  made  of  tbe  same  language  aa  spoken  in  Hungary.' 
There  is  a  good  grammar  by  Oeadtza,  a  pupil  of  Mikloeich. 
The  latter  justly  regards  it  as  a  language  and  not  a  dialect. 
Till  quite  recently  there  were  very  poor  aids  by  way  of 
lexicons:  of  tbe  Deuiteh-SHth«»i»e}i«i  HandwrUrbum  by 
Professor  Partitzki  of  Lemberg  Qie  BntheDiah-German  por- 
tion never  appeared;  the  vocab&laties  of  Piaknnoff  and 
Verkhrataki  are  bat  fragmentary.  A  good  dictionary,  how- 
ever, is  now  in  course  of  publication  by  Professor  Zele- 
chowski  of  Stanislau,  which  promises  to  be  all  that  could 
be  desired.  The  orthography  of  Malo  or  Little  Raaaian  is 
not  yet  settled.  A  peculiar  type  is  used  for  some  of  tbe 

*  The  quaint  little  Engllsh-Bnsalan  vocabulary  compiled  by 
Richard  James  in  Russia  at  the  beginning  of  the  16th  century, 
and  still  preserved  In  manuscript  In  tbe  Bodleian,  gives  some  in- 
teresting examples ;  thus  for  modem  Russian  imm. "  diame,"  bo 
gives  nrom,  etc. 

*  An  excellent  map  of  this  district  Is  given  In  the  SbnkmiU 
abonUk  (Slavonic  Miscellany),  vol.  iL 
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books  issned  at  Lemberg,  especially  the  excellent  ChUanka 
(Beading  Book)  of  Alexander  Barrinaki.  An  altogether 
whimaical  orthography  mu  adopted  by  Hatzook' in  his 
Otakinok  Bidnogo  i^ta  (Gleanings  tram  a  Native  Field), 
trhicb  appeared  at  Moeoow  in  1857. 

The  following  are  some  of  the  chief  characteriBtice  which 
mark  off  the  Little  from  the  Great  BosBtan  langnage.  The 
O.B.  M  passes  into  i,  M  jwvMspmert,  L.  B.  rieUa— Q.B. 
ritehka;  o  uudergoee  the  sune  mntation,  eBpeoially  in  mono- 
syllables, L.  B.  pid  =  G.  B.  pod,  L.  B.  Ha  =  G.  B.  kon,  L.  B. 
etPM  =  O.  B.  OHM,  where  we  may  note  the  tendency  to  put  v 
before  the  initial  vowel  already  alluded  to.  Hie  BiubUid  oh 
iaohanged  into  L.  R  «,  and  vies  wrMLtbos  nx*r8|m=0.  B. 
onmirajiou  ;  ovAora,  on  the  other  hand,  is  G.  B.  vmera.  The 
Boaaian  g  Is  pronounced  \  ;  the  strong  t  (Polish  I)  is  changed 
(espeoi^r  *^  *  word  or  befbre  other  oonsonants) 

intovoroK,tiiasG.B.]>waI,L.B.  DfaooM.  The  Bossian  (is 
wanting,  and  L.  B.  changes  the  Ola  Slavonic  k  and  g  into  eft 
and  French  j  oftener  than  Boasia  does.  In  the  coqjngations 
and  declensions  Little  very  much  resembles  Great  Bussian. 
It  has,  however,  like  Polish,  lost  the  preeent  participle  pa»- 
aive,  whlidi  ia  retained  in  Baesian,  and  it  possesses  infinitive 
fonbs  with  diminutive  meanings.  Moreover,  the  accent 
differs  considerably  from  Bnasian.  The  peculiarities  of  the 
lAttle  Bussian  spoken  in  the  north  of  Hungary  are  fuUy 
treated  by  De  Vollant  in  his  Otwro-^MMUa  NaroMa  Piuni 
(Ugro-BaatI«n  Fopnlar  SO110),  St  P«tersharg,  1886. 

White  Bniitian  abounds  mth  Folonisms,  and  in  its  ortho- 
graphy expressed  the  unaccented  Bassian  o  as  a,  which  is 
In  aoeordanoe  with  the  proaanciation ;  thus  we  have  ttar- 
ttna  for  atonmo,  kago  for  «O0O.  As  in  Ualo- Bnasian,  g  is  pro- 
nounced h  as  aharod,  "a  garden  "  ;  gutturals  are  softened 
before  t«,  as  na  nnitM,  "  on  the  hand."  The  collection  of 
poems  published  at  Vilna  in  1844,  entitled  Pictnki  HV- 
tnituse  (Bostic  Songs),  in  what  is  called  the  Krevichian 
dialect,  is  in  reality  White  Bussian.  Thftre  is  a  good  White 
Bussian  dictionary  by  Noaovich. 

BvJgarian, — Connected  with  the  Bulgarian  division  is  tee 
Bnlvarlan  ^^fflcnlt  question  as  to  which  of  the  Slavonic 
languages,  ancient  or  modem,  exhibits  the 
earliest  fbrm.  The  original  tongue  is,  of  course,  lost,  and 
only  an  dder  sister  remains,  but  to  which  langn^e  shall 
that  title  be  assigned?  In  tAe  early  days  of 
Slavonic  philology  many  cnrioos  ideas  pre- 
vailed on  this  point  Aooordlng  to  the  oM- 
fhshioned  views  the  church  language  was  the 
old  and  stately  motiier-tongue  from  which  all 
the  living  dialects  had  sprung.  BnssianB  oonsidered,it  to  be 
CHd  BoiMn,  Serbs  Old  Sen^ao,  and  those  who  need  the 
Olagolitie ritual  held  it  to  be  Old  Croatian.  These  opinions 
were  very  natural.  The  fragments  of  the  Old  Slovenish 
langoaffe  had  not  yet  been  found  at  Freising,  and  the  only 
aecoHlUe  manoaoripts  in  the  infimtine  stateof  the  study  of 
Slavistlfl  were  recent  ones,  in  which  Bussian,  Serviui,  and 
Croatian  forms  were  mixed.  The  Bossians  had  forgotten 
many  of  their  historical  traditions  daring  their  long  servl- 
tode  under  the  Mongols,  and  the  same  was  the  case  with 
the  Serbs  and  Bolgiulaas  under  the  yoke  of  the  Turks. 
The  namesof  Cyril  uid  Hethodioi  wen  nardly  remuDbered. 
The  two  preeniBon  of  Dobrorsky,  bat  of  Inferior  intdlec- 
tual  calibre,  were  the  Bohemian  Fort.  Durich  (1738-1808), 
who  was  the  first  to  have  sound  views  on  the  relations  of 
Old  Siavonie  to  the  later  languages,  and  the  Bossian  Kalai- 
dorioh  (1799-1882),  who  tiirew  oonsider^e  Ught  on  the 
qnestitm  by  hia.editlon  of  0ie  works  of  John,  the  ezuoh  of 
Bulgaria.  He,  however,  considered  the  I^lteo-Slavonio  to 
be  Old  Moravian.  But  the  foundation  of  Slavonic  scholar- 
ship was  laid  by  Dobroviky  (1763-ie!»)  and  Voetokoff 
(1781-1804) ;  the  foimer  tnated  fite  niMeet  aoientlfloaUy  In 
his  IialUwtia»etLbtgiimSa9lmDiaM,i  FStrrii  (Vienna,  1882), 
and  the  latter  edited  the  Ottrombr  Oodex,  a  Palseo-Slavonic 
manneoript  of  t^e  Gospels,  written  in  Bussla  in  the  11th 
eeutnry.  Ddbrovsky  at  flnt  ocmsidered  Falno-^vonio  to 
be  Old  Servian,  afterwiirda  w  Mrly  langnage  oat  of  which 
both  Servian  and  Bolgarlan  wen  formed.  Vostokoffwas 
newer  the  truth  when  he  discovered  elements  of  Old 
Slovenia^. 

The  views  held  by  acholars  with  ngaid  to  the  country 
ttom  which  the  Pabso-Slavonio,  M  preserved  to  us.  has 
come  may  be  briefly  stated  as  follows.  (1)  It  Is  Old  Bulga- 
rian. Thia  opinion  has  been  held  by  Schleicher,  Schafarik, 
J.  Schmidt,  and  Leskien.  In  the  latter  part  of  his  life 
Scbafkriki  appears  to  have  somewhat  modified  his  views 
and  to  have  looked  upon  it  as  a  mixture  of  Bulgarian  and 
Slovenish.  (SJ  It  is  Old  Slovenisb,  the  older  form  of  the 
language  now  spoken  in  ^ria,Oarinthia,  and  %  part  of 
aonthem  Hungary.  This  (q>lnlon  was  first  held  by  Kopltar 

I  Vtbrr  dm  Vrtprung  and  dU  Heimatk  da  GlagotUimnui.  Prague, 
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and  afterwards  by  his  pupil  Mikloslcb.  Among  its  snp- 
porters  may  also  be  mentioned  Danichich  and  Jkp6,  (3) 
Gtoitler,^  now  a  profeesor  at  Agnm,leui8  to  the  theory  that 
the  Bussian  language  is  a  much  eadier  form  of  Siavonie 
than  old  Slovenish.  The  case  for  Old  Slovenish  is  dearly 
put  by  Mikloalch'  as  follows: 

"80  fitr  as  the  linguistic  munds  of  the  Bnlculan  hypothesfs 
areconcemed.itl8tmdoaNed1ytruethatOIdSlovanin  fPalteo- 
Slavonic  agrees  with  a  dialect  of  Bulgarian  with  regard  to  Oi» 
combinations  it,  iif,  whereas  the  Carinthian  fCarantanlan)  Sloven- 
ish employs  generally  2  and  i;  but  how  do  we  know  that  the 
Pannonian  Slovenes  pronounced  Sand  not  w,i  and  notidr  The 
Hungarian  motloha  (pr.  tao»htohd),paL{pT.  penti,  and  paJatC  (pal- 
athi)  for  the  Old  Slovenish  inaHehn,  pek.  ana  pbm,  and  rondo  (pRi 
rotAdo)  fbrtbe  Old  Slovenish  dUa,  postulate  the  ezisienoe  of  « 
and  Sd  in  the  dialect  of  the  Pannoman  Slovenes.  The  naaallaad 
syllables  (to  express  the  Old  Slavonic  nasals)  in  (modem  ■  Sloven- 
ish and  in  the  oldest  loan  words  In  Magyar  from  Siavonie  sepOr 
rate  the  language  from  which  these  words  are  borrowed  from 
Bulgarian*  Let  us  also  consider  the  fbllowlng  fkct :  Modem  Bul- 
garian Is  more  unlike  PalmhSlavonlc  than  any  other  languagw 
of  the  eastern  branch.  Perhaps  It  may  be  observed  with  refer- 
ence to  this  that  these  cormptloni  bave  only  crept  In  during  the 
last  centuries.  But  the  laogusge  of  the  meqfOie  Trxfjan  War  {of 
date  1350)  Is  a1i«a4yBu!Kaiian,  and,  whatever  maybe  said  to  the 
contrary,  Modem  Bulgarian.  In  the  some  stage  of  Vocalic  corrup- 
tion Is  the  Gospel  of  Tmov  (Tlmova},  which  belonn  to  the  year 
1273.  And  does  not  the  same  remark  hold  good  m  the  Walter 
ofBol<]gna,ofthedatellM-119Sr  A  Bulgarian  language  Identi- 
cal with  Palno-Slavonio  Aides  from  oar  eyes  llkaa^i(a«Miivn«a 
liowever  fitr  we  fbllow  It." 

The  same  author  considers  that  even  before  the  9th  oentnry 
the  Slavonic  languages  were  separated  as  they  are  to-day. 
The  most  able  exponent  of  the  Old  Bulgarian  theory, 
Schleicher,  writes  as  follows : 

"TbeprooAwblob  Kopitorand  Mikloslcb  bave  broni^t  for- 
ward  In  support  of  their  opinion  appear  capable  of  being  over- 
thrown, while  bets  speak  Irreststlbiy  fbr  the  opposite  opinion 
tbat  chtirch  Slavonic  was  the  language  of  the  Old  Bulgarians, 
especially  the  softening  of  original  Aryan  t  and  d  Into  *fU  and  thd. 
And  besides  linguistic  there  are  also  historical  grounds.  Cyril 
and  his  Slavmilo  Allow-workers  were  Bulgarians.*  Why,  then, 
should  they  not  have  written  In  their  own  langnage,  enaBfaltr 
slnee  they  Kiond  no  written  language  among  the  other  Btavs?'' 

Schleicher  asks,  "How  came  the  Bolgarlsms  in  the  Cbdes 
SupraMeraii  [see  below],  which,  aooordlng  to  the  opinion 
of  Hiklosich,  was  written  '  in  inea  lingnn  palnoelovenioB 
patria'?"  Hesumsup:  "  We, therefore, hold  the  langtMKe 
which  we  regard  in  tiiis  work*  as  ahme  the  oldest  to  be  Old 
Bulgarian."  Sehleloher  i^ears  to  the  preseot  writer  to 
have  the  best  of  the  argament. 

Modem  Bulgaria  embraoee  ancient  Hcesia,  Thiaoe,  and 
Macedonia ;  the  Danube  separates  it  from  Bon-  Hodem 
mania ;  on  the  west  it  haa  Servian,  on  thesoath-  Bulgarian, 
west  Albanian,  and  on  the  eoath  Oreek,  which 
begins  to  prevail  from  a  line  drawn  from  Salonlea  to  Om- 
stantlnople.  Its  area  is  dotted  by  Turkish  coloniee— tlie 
Turks,  however,  are  now  fast  emigrating — and  there  is  a 
considerable  admixture  of  Greeks.  Modem  Balgarian  is  a 
veryotHTuptfiirm  ofSlavwio.  Hie  voeabnlary,tob»in  with, 
is  fall  of  Tnrklsh  words.  Hie  wonder  is  that  tiie  umgoage 
did  not  altogether  disai^iear.  It  uses  the  Slavonic  demon- 
stiative  pronoun  as  an  article,  which  is  placed  at  the  end  of 
words,  as  In  Bouman,  Albanian,  and  the  Sqandinaviaa  lan- 
guages. The  cases  are  very  d^ective.and  are  mostly  ex- 
pcased  by  prepositJons.  There  is  no  regular  form  of  th« 
mfinitive,  for  which  a  periphrasis  is  used.  The  langnage 
has  only  been  resuscitated  of  late  years.  An  American  mi»- 
sionary  named  Biggs  published  a  sketch  of  the  gnunmar 
and  a  short  vocabulary.  In  1U52  the  brothers  Tzankoff  00m- 
piled  a  grammar  in  which  latin  letters  were  employed, 
liiere  are  other  grammars  In  Bulgarian  by  Momi^ifoff  and 
Orouyeff.  A  dictionary  (Bnlgariim-Frendi)  has  since  been 
published  by  Bogoroff,  and  there  are  indications  that  tbo 
umgoage  will  be  scientifically  treated,  to  Judge  by  some  ex- 
cellent papers  in  the  Arehiv  fur  riatriteke  ^tilalogie.  From 
these  we  learn  that  in  the  Bulgarian  dialects  the  noons  are 
much  more  ftilly  inflected,  and  traces  of  nasals  are  fonnd. 
The  Upper  Mcesian  dialect  is  also  called  the  8kop^  MrecMe 
or  dialect  of  the  Scbopi.  JireSek  says  that  these  Schopl  differ 
very  much  in  language,  dress,  and  habits  from  the  (4her 
Bulgarians,  who  regard  them  as  simple  folk.   Their  name 

stonu  (Old  Bulgarian  Phonology  In  Relation  to  Uthnaalan), 
Prague,  1878. 

■  AttMooaiiiehe  FbrmenliJiTt  in  Paradiffmen,  Vienna,  1874. 

*  ^lalM^^'°^^  stated,  nasals  have  been  found  in  Bulga- 

*  This  is  rather  strongly  stated.  They  are  said  to  bave  been  of 
Greek  orli^n,  but  hod  probably  become  thorooghly  Bnlgariaed; 
ret  the  argument  used  by  Schleicher  remains  quite  as  strotw. 
for  they  would  use  the  ioim  of  Slavonic  with  whieh  they  were 
teniUar. 
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h«  connects  with  the  old  Thraoiut  tribe  of  the  Sapni. 
liiow  BalgarianB  who  have  embraced  Islam  are  called  Po- 
raakx,— a  word  of  which  no  latialketoiy  derivatioa  has  been 
given. 

At  for  the  sake  of  convenience  we  group  PalEeo-Slavonic 
DniMrian  under  Old  Bulgarian,  we  shall  divide  Bul- 
UteStaiel    J»ri»n  Into  Old  and  New.    (I)  Old 

Bulgarian. — We  have  apace  here  only  to  men* 
tion  some  of  the  more  remarkable  codices,    (a)  Oodex  Aue- 
moM  in  the  Vatican,  edited  by  Baj^ki,  perhaps  belonging  to 
the  nth  oentary,  contains  extracts  from  the  Qospels  for 
each  dav  of  the  year.    (A)  Oodex  ClozianuB,  so  called  becaase 
it  once  belonged  to  Count  CIoz  of  Trent,  contains  homilies 
by  ChTTSostom,  Athanasius,  and  Epiphanius,  supposed  to 
u  of  the  nth  century.  ( e)  Oodex  Marianw,  found  by  Grigo- 
lovich  in  a  monastery  on  Mount  Athos,  edited  by  Jagi6,  of 
the  nth  century,    (d)  Codex  Zographeuait,  also  edited  by 
Jagi£,  assigned  to  the  12th  century.    Theee  are  the  chief 
Glagolitic*  manuscripts.    One  of  the  oldest  Cyrillic*  manu- 
scripts is  (a)  the  Oatnmir  Ood&e  (see  Russia,  vo|.  xxi.  p. 
111).  It  is  of  the  11th  century  and  was  written  by  the 
diak  or  deacon  Qregory  for  Ostromir,  the  poaadmk  or  gov> 
emor  of  Novgorod.     Other  Cyrillic  documents  are  (6) 
certain  legends  and  bomiliee  which  originally  belonged  to 
tin  monks  of  the  abbey  of  Snpnsl  near  Bialystok  in 
Poland.   They  have  been  edited  vy  Hikloslch.  Tbe  half 
Cyrillic  rad  half  Olagolitiv  manuscript  called  the  Texte  du 
Saere  most  not  be  forgotten,  becaoae  on  it  the  French  kingq 
were  aeeostomed  to  take  the  oath  at  their  coronation  at 
Uieinu;  part  of  it  Is  of  the  14th  oeutary.  There  are  also 
many  tnoslaUoDS  trom  the  ^patntine  writets  in  Old  Bnl- 
icarian,  as  from  John  Malalas,  George  Hamartolos,  and 
othen.   (2)  Modem  Bvlmrian. — The  ^Igarians  have  some 
Sne  oollectioDS  of  popular  sook^   We  can  only  allude  here 
to  thfi  most  oBletnatecl.  (a)  The  edition  of  the  brothers 
Kiladiiioirpnbllabed  at  Anam  In  1861,— a  very  Interesting 
collection,  with  notes  on  Bulgarian  proverbs  and  customs; 
these  nafortnnate  men  were  murdered  in  a  Turkish  prison. 
{k)  The  poinlar  songs  of  the  Macedonian  Bulgarians  col> 
lected  by  verkoTicb ;  of  this  only  one  volnnw  appeared, 
DOW  very  scaree.  Yerkovioh  has  sfnoe  pablished  a  work 
entitled  Veda  ^omho,  in  which  he  professes  to  have  dis- 
covered  Old  Bulgarian  ballads  relating  to  Orpheus;  but 
tbe  mvduction  Is  regarded  bv  most  critics  as  an  imposture, 
(e)  The  oolleetion  published  in  1875  by  Augoste  Dozon, 
eontiUuing  many  interesting  ballads,   (d)  The  Bulgarian 
Pt^lar  Miscellany  (BtUgarM  Narodni  Slomiik)  of  Basil 
CbolakofT,  published  in  1873.  The  rise  of  Modem  Bul- 
garian literature  is  altogether  recent.   Tbe  father  of  it 
was  the  monk  Falsi,  who  lived  towards  the  end  of  tbe 
IStfa  eentnry.   He  wrote  a  book  on  the  history  of  Bulgaria 
in  Balgarian,  which  may  be  compared  to  the  similar  one 
oi  Baich  in  Servian.   One  of  bis  pupils  was  Sophronlns, 
Mshop  of  Yracba  (Viatza),  who  wrote  his  own  life  and 
adTentares  (1804).   A  translation  of  the  New  Testament 
was  pablished  by  Sapemoff  in  1821.   George  Venelin 
(1800-183*),  a  LitUe  Russian  from  the  neighborhood  of  the 
Ckrpathiatu,  travelled  in  Bulgaria  in  search  of  manuscripts 
and  had  some  remarkable  adventures  there,  which  are 
reJated  in  the  account  of  him  by  Bezsonoff;  he  may  be 
said  to  have  revealed  tbe  existence  of  Bulgaria  to  tbe  west. 
Amoag  other  writers  may  be  mentioned  Bakovski,  the 
aothoT  of  some  eocentrie  works,  but  a  true  patriot,  and 
filavefkoff.   Vaxoff  is  a  living  poet  of  some  repntation. 
Hie  Bulgarian  Literary  Society  has  now  been  removed 
frMK  Bxmlla  to  Sofia,  whbre  it  issues  Its  Journal  (Periodi- 
fifslw  fjpisfiwii). 

Bervo-OmOum  and  SIoMajtH.— Of  these  langnagea  the 
a*i,i»n  southern  or  Hemgovinian  dialect  has  become 
the  literary  language  of  Bervia.  It  is  some- 
time cstlled  the  "  shtonvstebina  "  from  its  use  of  the  word 
aktt  for  the  Interrogative  ''what.*'  The  langoage  of  tbe 
nmat  or  Dalmatian  littoral  is  called  "  chakavstcbina  "  from 
the  Bse  of  eka  in  the  same  ^fvr,  and  Slovenish  "  ksjkavst- 
cbinA  "  from  the  use  of  by.  There  is  practically  no  differ- 
aoee  between  the  Servian  and  Croatian  dialects,  but  a  quasi- 
diflerpoop  has  been  created  between  them,  much  more  ap- 
mrent  tiian  real,  by  the  employment  of  tbe  Latin  alphabet 
bj  the  Croats  and  of  tbe  Cyrillic  by  the  Serbs.  The  reasons 
tar  this  divergence  being  theological,  it  is  probable  that  it 
will  not  aooo  be  put  an  end  to.  The  Servian  language  Is 
Oe  M^teet  of  all  the  Slavonie  tongues  and  elides  many  of 
the  ofwigfrnnnti    It  is  rfek  in  tenae  forms,  having  preserved 

1  TbiK  ovigln  of  the  Glagolltlo  alphabet  still  remains  a  puzzle. 
It  Is  Dovr  cobaldered  older  than  the  Cyrillic.  According  to  some, 
It  ia  m  modlflcatton  of  Oreek  cunlve  writing.  Others  connect  it 
with  Armealan  and  Albanian  alphabets.  ButnoneofthesevlewB 
have  fimnd  geneial  acceptance.  The  alphabet  Is  now  only  used 
kr  tbe  Italnatlan  Slavs  In  their  liturKleal  books. 

AH  eocoant  of  tbe  Cyrillic  alphabet  Is  given  In  voL  L  p.  688  sg. 

■  (This  SUvIc  pbllulogi«t  {Vna-IM)  served  •  • 


Slovenish. 


I  the  Old  Slavonic  aorist.  The  accent  is  capricions.'  The 
•  vocabulary  has  incorporated  many  Turkish  words;  but 
I  these  will  probably  be  gradually  eliminated  as  the  nation 
'  wakes  to  greater  self-uonsciouaness.  For  an  account  of 
Servian  literature,  see  Sebvia,  vol.  xxi.  p.  722, 

Tbe  Slovenes  are  sometimes  called  "Wends"  and  their 
language  "  Windlsh  "  or  "  Wendish,"  an  incon* 
venient  term,  as  it  causes  some  confusion  with 
the  tongue  of  the  Lusatian  Wends,  of  which  more  will  be 
said  shortly.  Slovenish  begins  in  Styria  just  south  of 
Klagenfurt  (Celovec).  Besides  Carinthia  and  Carniola,  it 
is  also  the  vernacular  of  a  small  part  of  Hungary,  being 
spoken  in  the  corner  adjoining  tbe  river  Hur.  It  is  some- 
what tiresome  to  find  the  few  books  printed  in  this  part  of 
the  country  using  Magyar  orthography.  These  Slovenish 
provinces  formed  a  margravate  and  have  long  been  attached 
to  the  domains  of  tbe  house  of  Hapsburg.  In  1883  they 
celebrated  the  six  hfindreth  anniversary  of  this  union  and 
a  handsome  volume  was  published  In  commemoration  of 
the  event.  For  a  time  they  were  seized  by  Ottocar  of 
Bohemia,  but  regained  by  Rudolph  I.,  who  divided  them 
among  his  sons.  The  theory  that  Old  Slovenish  exhibits 
the  oldest  known  form  of  Slavonic  has  already  been  dis- 
oossed.  The  language  has  preserved  a  dual  both  in  the 
noon  and  the  verb  and  Its  vocabulary  teems  with  interest- 
ing Slavonie  forms.  Tbe  attempt  of  Lindevlt  Qai  to  fuse 
Slovenish  and  Servo-Croatian  and  make  one  great  South 
Slavonic  literary  language  is  alluded  to  in  SinriA  (vol. 
xxi.  p.  724).  Slovenish  exhibits  an  older  form  of  Slavonio 
than  Servian,  just  as  Slovak  is  earlier  than  Bohemian.  A 
good  grammar  was  publisbed  by  Kopitar  at  Laibaeb  in 
1808.*  To  this  is  prefixed  a  valuable  essay  on  tbe  Slavonic 
languages,  which  was  tbe  first  treatment  of  Slavonic  phi- 
lology in  a  seientiflo  way ;  nothing  so  valoable  ai^eaied  till 
the  epoch-making  /MfttaMoM*  oS  Dobrovskr  (1828).  Gram- 
mars were  afterwards  pablished  by  Uetuko  and  Mnrko, 
but  these  lAve  been  far'  surpassed  by  that  of  Bnman,  a 
pupil  of  Mihlosich.*  The  orthography-  of  the  language 
has  been  maoh  Improved  and  it  is  to  behoped  tttat  swne  of 
tbe  Germanisms  which  now  disflgore  it  will  be  expelled. 
Tbe  Slovenes  must  banish  from  their  vocabulary  snoh  word* 
Mfarba  (fitrbe),  farar  (pforrer),  and  frrtto/  (friedhof). 

The  earliest  specimens  of  the  literature  are  the  manu- 
scripts from  Freising  in  Bavaria  now  pre-  gjoveaUh 
served  in  the  library  of  Munich.  They  have  literature, 
been  assigned  to  the  9th  or  lOtb  century  and 
are  written  In  Latin  letters.  From  that  time  we  find  no 
more  trace  of  the  language  till  tbe  Reformation,  when 
Truber  (in  1567)  translated  the  New  Testament  Into  Slo- 
venish. He  was  obliged,  however,  to  quit  his  country.  In 
1564  the  whole  Bible  appeared  at  Tiibingen  under  the  super* 
intendence  of  Juri  Dalmatin;  in  1684  the  first  Slavonic 
grammar  was  published  by  BohorifS,  a  schoolmaster  of  Lai> 
bach  and  pupil  of  Melanobthon ;  and  In  1582  appeared  the 
first  Slovenish  dictionary  by  Megiser.*  After  the  Protes- 
tant movement  had  been  stopped  by  Ferdinand  II.,  the 
country  fell  into  a  torpor,  as  did  Bohemia.  In  this  condi* 
tion  it  remained  during  almort  the  whole  of  tbe  18th  cen- 
tury,— the  only  productions  of  that  barren  period  being  a 
few  plays  and  religious  works  without  merit,  and  the 
grammars  of  Pochlin  and  Gutamann.  Valentine  Vodnik 
(1756-1819)  was  a  poet  of  some  eminence.  He  flourished 
during  the  existence  of  the  short-lived  Illyrian  kingdom 
which  had  been  evoked  by  Napoleon  and  was  destined  to 
fall  to  pieces  rapidly.  About  this  time  he  composed  his 
Riria  otivfjma  (The  Revival  of  lUyria) ;  bnt,  sympathizing 
too  much  with  the  French,  be  incurred  tbe  wrath  of  the 
Anstrians  when  they  came  back  Into  possession,  and  was 
deprived  of  his  poets,  dying  soon  afterwards  in  poverty. 
Other  writers  are  Jamlk  and  Bavnikar.  The  most  cele- 
brated poet  was  Francis  PreSem  (1800-1849),  whose  lyrics 
enjoy  gnat  popnlaiity  among  his  oonntrymen.  The  lutica 
Slovenska  (Slovenish  Literary  Sooiety)  usnes  a  journal  and 

fiublishee  useAil  works.  In  a  recent  number  there  Is  an 
atereeting  article  by  M.  Enaveo,  entitled  "  Fruments 
from  a  Tntveller's  Wallet,"  wbere  we  have  lists  of  words 
gatiiered  bytbe  antiior flram  mial  districts  inhabited  by 
Slovenes.  The  Besanian  dialect  of  Slovenish  may  be  said 
to  have  been  discovered  by  I^ofcasor  Bandonin  da  Oonrte- 
nay ;  oerti^iily  no  one  befino  his  time  had  made  any  study 

*  The  accent  In  Bnsstan  and  Servo-Croatian  is  especially  dltB- 
culL  Profenor  Grote  of  St.  Petersburg  has  already  written  with 
great  learning  on  tbe  subject,  and  ProfesKW  Lesklen  of  Lelpaio  Is 
now  pnblMiIug  a  work,  Unlertuekungen  Sber  QuantiUU  imi  BeUh 
mmg  In  dm  tUaelieKen  ^traehen,  of  whieb  the  flnt  part  or  quantity 
in  Servian  has  already  appeared.  - 

*  Slooeiuka  Somica,  by  Splsal  J.  Suman.  Lalbacb,  1882. 

b  Otbers  have  since  appeared  by  Unrko  and  JanttUS.  The  Slo- 
venish Liteiary  Society  Is  now  publishing  a  dictionary,  of  wblcb 
the  German-Slovenlih  part  has  appeared  In  two  stout  volnsoe*.— 
a  very  valuable  work. 

In  the  Imperial  Library  at  Vlenttk—Aif.  Xd.V~-*  t 
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of  it.  The  Benni,  unoontiafi  to  about  27,000,  lire  on  the 
northeastern  corner  of  the  Italian  frontier,  in  two  Tklleya 
of  the  Jalian  Alps,  and  are  Italian  snbjeets.  There  is  also 
a  work  on  this  dialect  by  Carlo  Podrecca,  called  Stavia 
Raliaaa.  The  Ugro^lovenish  dialect,  although  it  has  not 
been  osed  mach  as  a  literary  langnage,  is  interesting, 
becMUe  it  ahowi  some  connection  with  SoTaUsb,  and  is 
thos  %  link  between  the  sontheMtern  and  westera  braaohca 
of  the  Slavonic  langaagee. 

We$iem  Branch. 

Aflulb.— The  dialect  of  Qreat  Poland  has  become  the 
PoIUl  literary  langnage.  It  is  a  vigorous  tongoe,  but 
has  incorporated  too  many  German  and  Latin 
words.  The  "macaronic"  style  of  Polish  writing  which 
did  so  mnch  to  diaflgnre  the  langnage  is  discussed  in 
Poland  (vol.  zix.  p.  313).  Polish  has  preserved  the  nasals 
■  and  f.  Its  accent  is  almost  invariably  on  the  penultimate. 
There  are  excellent  grammars  by  Malecki  and  Malinowski, 
aad  the  monuments  of  Old  Polish  have  been  well  edited  by 
Kehringand  Baudonln  deConrtenay.  The  splendid  lexicon 
of  Linde  in  six  large  volnmes  is  a  monamental  work.  The 
Silesian  dialect  is  threatened  with  rapid  extermination  by 
the  encroachment  of  the  Germans.  It  lias  been  treated  of 
W  Malinowski.'  Here  also  may  l>e  mentioned  a  book  by 
Krynski  on  the  dialect  of  Zakopan  at  the  foot  of  the  l^tra 
mountains  to  the  sonth  of  Craoow.  Under  Poland  (vol. 
xiz.  p.  310  aq.)  will  be  found  an  account  of  Polish  literature. 

The  Kashoubish  dialect  is  sp^en  by  about  200,000  per* 
sons  aoocwding  to  HUferding  (others,  noworer, 
KashoaUsh.  make  the  number  leas)  in  mt  neighborhood 
of  DanUdc  This  dialect  presents  some  very 
Interesting  variations;  among  others  the  accent  is  free  and 
not  confined  to  the  piennltimate  as  in  Polish,  and  it  has 
more  nasals.  Its  philology  baa  been  treated  t^Dr.Oanova,' 
who  has  ^Bo  eolleeted  their  songs  and  pnUished  a  small 
volume  of  dialogues  and  literary  miscellanies.  The  word 

Kashonb"  appears  to  tie  a  nickname,  their  proper  appella- 
tion being"  Hovlntd."  Scha&rik  makes  the  vrord  signify 
"  goats.**  Tha  po^Uon  at  KashoaUsh  In  thafiOaTonic  fkmily 
has  formed  the  subject  of  eoatrover^.  hi  his  Beitrage  «w 
SEsvisehss  DialAtologie.  Herr  Leon  Biuupski  has  written  an 
interesting  pamphlet  in  which  he  essays  to  prove  that  it  is 
only  a  dliUect  of  PoUsh.  This  is  in  opposition  to  the  opin- 
ions of  Schleicher  and  Hllferding,  who  have  connected  it 
with  the  extinct  Polablih.  The  punpblet  contains  curlons 
details  on  the  varieties  of  Kasbonbish ;  the  author  tells  us 
that  every  district  has  its  own  local  dialect.  For  Kashou- 
bish and  its  dialects  Prince  Lucien  Bonaparte  proposes 
the  term  "Baltic";*  tills  at^eUation,  however,  would  be 
more  appropriate  to  group  together  Lithuanian,  Lettish, 
and  Old  PruBsisu,  and  in  this  way  it  has  been  used  by 
Leskien. 

(2)  J}otoma»(C&«iift).— This  langnagehasseveral  dialects, 
some  toosmall  to  lie  specified  here;  they  will  be 
■  Bohemian,   found  enumerated  along  with  other  Slavonic 
dialects  in  Erben's  work.*  Connected  with  the 
Moravian  is  the  Hanacky.    Both  the  grammar  and  the 
lexicography  of  Chekh  have  l>een  oopionsly  treated,  the 
latter  in  the  excellent  work  of  Jungmann.  Scba&rik  wrote 
a  grammar  of  the  old  langnage.    The  vocalization  of  both  r 
and  I  has  been  previously  mentioned ;  Ik  has  crept  in  in 
many  places  instead  of  g,  but  this  is  not  found  eulier  than 
the  tStb  century.   The  accent  is  always  on  the  ante-penul- 
timate. 

Bohemian  llteratnre  may  be  divided  into  the  three  follow- 
ing periods,  in  which  we  follow  Tieftmnk  in  his  Hiatory  ^  (1) 
the  early  period,  the  productions  of  which  are  chiefly  of 
poetry  from  the  beginning  of  Chekh  literature  till  the 
Hussite  wars  (1410) ;  (2)  the  second  period,  which  shows  a 
great  development  of  prose,  but  also  a  great  decline  in  lite- 
rature generally, extends  fitom  the  time<rf  Eos  to  the  latter 
part  of  the  ISth  century ;  (3)  from  the  renaissance  of  Chekh 
literature  till  the  present  time. 

(1)  T%e  earliest  period  of  Bohemian  civilization  was 
snbiected  to  l>oth  Latin-Qerman  and  Oreek-Sla- 
iit  vonic  influences.  The  Latin  alphabet  may  have 

wr^pe^  been  introduced  even  in  heathen  times.  Bosti- 
riod.  slafi'of  Moravia  invited  to  his  kingdom  Metiiio- 

dins,  who  waa  appointed  archbishop  of  the 
country  by  the  pope.  We  hear  even  in  the  11th  century  of 
a  Slavonk  school  in  the  VySshnd  (Wyscherad,  Pr^e) 
where  St.  Procopius  studied,  to  whom '  tradition  assigned  a 

fn  ObeneMeden,  Lelpslo,  1S7S. 

•  Trans.  PhU.  8oc..  1888. 

«  .STo  ProMtMA'Todnteh  Pokadek,  etc.  (A  Hundred  Popular  lUes), 
Prague,  IfifiTi, 

*  t>ccunrl  ed  .  Tragtie,  ISSH 


hand  in  the  transcription  of  the  Texta  da  Baert,  previoQily 
alluded  to.   Professor  Jagi6  has  printed  an  ezteaot  from  aa 
old  service  book  the  langnage  oi  which  shows  Cliekh  luflii' 
ences.   He  has  assigned  the  book  to  the  lOHi  caiitQiy. 
Some  other  very  early  specimens  of  the  iMigoage  tm  con- 
tained in  the  so-called  Qlagolitic  fragments,  Zlowiy  BU- 
MakL    Two  ancient  hymns  l>elonging  to  this  ortiiodoz 
period  of  ^e  Bohemian  Church  have  come  down  to  u, 
J7oqMKUii&  paudbij  aw  (Ixtrd,  have  mercy  upon  ns)  and  8tai$ 
Vffelatia,  Vmodo  Oaki  Zenu  (Holy  Wenceslaas,  Lord  of  the 
Bohemian  land).    In  1817  a  fr^ment  called  Ltislia  &Md 
(The  Judgment  of  LiboSa)  was  anonymonsly  forwarded  to 
the  newly  fonnded  Bohemiaii  mnseom.  llie  soodar  WM 
afterwards  fsand  to  have  been  one  Kov^,  the  stemrd  of 
ConntColloredo.  Some  critics  asiigned  it  to  the  9th  century; 
according  to  others  it  is  a  forgery.    With  the  limited  !|»ee 
at  our  disposal  it  would  be  impossible  to  discuss  the  ques- 
tion here.  The  aune  year  also  witnessed  the  discovery  hj 
&nk»  of  the  so-called K&niginhofnisnueeri^(£nil9(ls»n^ 
Aifeopfo),  consisting  of  epic  and  lyric  pieces,  the  anthentidty 
of  which  some  criucs  have  attempted  to  bring  into  doalit 
The  chief  band  in  these  forgeries  is  alleged  to  have  been 
Weneeahuu  Hanka  (1791-1881),  who  was  for  sons  Urns 
head  of  the  museum  library  and  the  author  of  some  medioon 
verse.  The  next  poem  of  any  importance  is  the  jUssosAtii, 
a  free  Chekh  version  of  the  Latin  work  of  Philip  Walter  ab 
loauliSiSnmamed  "  De  Ctetelllone."  The  Bohemian  vei^ 
was  composed  1^  an  unknown  antbor  probably  betwem 
1240  and  1253.  To  this  time  belong  many  versified  lives  tt 
s^nto  and  legends,  such  as  those  of  St.  Procoplns  and  3t. 
Catherine.   llie  manuscript  of  the  latter  poem  has  been 
brought  back  ftam  Sweden,  whither  it  had  been  removed 
during  the  Thirty  Years'  War,  and  is  now  preserved  St 
Brnnn  in  Moravia.   The  so-called  Chronicle  of  Dalimil,  a 
work  of  some  importance,  belongs  to  the  14th  oentoiy.  It 
is  a  tedious  production,  written  in  octosyllabics,  and  extendi 
from  the  creation  of  the  world  till  1314.   The  author  ii 
SQpposed  to  have  been  a  Bohemian  kni^t,  but  there  la  no 
^nnd  for  Iwlieving  that  his  name  was  Dalimil.  The  woA 
IS  inspired  by  great  hatred  of  the  Oermans,   We  have  a 
good  deal  of  tedions  mo  ml  poetry  belonging  to  the  13th 
century.    More  interesting  matter  can  he  found  in  the 
"  Satires  on  Craftsmen  "  (So^  0  BeaudniaA),  and  a  poem 
on  the  Ten  Commandments.  Most  of  theae  pieoes  are  anui- 
ymoos,  but  the  name  of  one  autiior  is  known,  Smil  of  Pu- 
dnbltz,  snmamed  "  FlaSka,"  a  leading  Bohemian  of  his  di?. 
Bnt  little  is  known  of  the  events  of  his  life,  except  that  he 
was  killed  in  a  Hklrmish  in  1403.   His  chief  work  ia  tbe 
New  Cbimcit,  one  of  t^e  beast  epics  so  mnch  In  vogne  in  the 
Middle  Ages.  Others  however,  are  assigned  to  him,  of 
which  tbe  most  orlginid  and  amusing  is  the  "Dialogue 
between  the  Groom  and  SchoUr"  {Podhnti  a  Zak).  A  val- 
uable l^al  document  belonging  to  this  period  is  t^  Btek 
oftha(M  Lord  of  Romberg,  which  is  one  of  the  earliest  spe- 
cimens of  Bohemian  prose.  Bosenberg  was  royal  chamber- 
lain fh)ml318tol346and  died  the  following  year.  Another 
legal  work  of  Importance  is  the  "  Exposition  of  the  Imw  of 
the  Land  of  Bohemia"  {Vj/kiad  na  Pravo  Zeme  Osds),  by 
Andrewof Doha,chlefjnBticeof theconntry.  Oonsidei^ 
portions  of  the  i^ble  were  translated  into  Bohemian  daring 
the  13th  and  Uth  ceatnries.  The  version  was  completed  at 
tbe  beginning  of  the  15th  century.   WickliflTe  says  of  Anne 
of  Luxemburg,  the  first  wife  of  Richard  II.,  "  NobUis  regiua 
Angli»,  soror  OBsaris,  habet  evangelium  in  lingua  triplic) 
exaratnm,  scilicet  in  lingua  Bohemlea,  Tentonica,  at  ^ 
tina."  There  are  two  early  versions  of  the  Aalter,— m 
Clementine  at  the  end  of  the  13th  or  Iteginning  of  14tB 
century,  and  the  Wittenberg  also  at  tbe  beginning  of  the 
Uth.   The  donbts  which  have  been  thrown  on  the  bag- 
ments  of  tbe  early  version  of  the  Gospel  of  St,  John  Miesr 
to  be  completely  dissipated  by  the  well-timed  work  «  Dr. 
Jan  Oebaner.   Dr.  Adolf  Patera  has  discovered  reoently 
another  religious  poem  of  this  period.*   Another  early  prase 
chronicle  deserving  of  mention  is  tliat  of  Pnlkava,  a  priest, 
who  died  in  1380.   It  extends  from  the  earliest  times  to  the 
year  1330,  and  was  originally  written  in  Latin,  but  he  sAn* 
wards  translated  it  into  Chekh.  "The  Weaver  "(71a(aeM). 
called  after  the  name  of  Its  author,  who  lived  in  the  fint 
half  of  the  14th  century,  is  a  curious  prose  poem,  in  which 
the  author  celebrated  the  &ir  AdliiEka,  one  of  the  beastioi 
of  the  Bohemian  court.  The  piece  is  f^II  of  the  usual  conerili 
of  the  age ;  it  has  not  yet  been  ascertained  whether  it  B 
original  or  only  an  adaptation.   It  very  much  resembles 
Dtr  ^eibemann  atu  Bbhmm,  of  which  four  manuscripts  have 
Iwen  preserved.  Perhaps,  hs  Gebaaer  has  surmised,  they  sis 
both  adaptationsof  apiece  which  is  now  lost.  PiMingonr 
a  quantity  of  mediaval  legends  and  tales,  snch  as  PUrt  4 
Blamd^bre,  we  need  only  mention,  aa  dealing  with  native 

■  See  Arch.  f.  «.Vw.  PhS..  vol.  vU. 
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tnltiMts,  the  two  ohrooicles  of  ^Ufrid  and  Bnmenk,  suppoaed 
to  UTe  been  originally  written  ID  vene.  The  moet  remark- 
|ble  Bohemian  writer  of  the  14th  century  is  Thomas  of 
Stitoy,  who  writes  on  ethical  and  rellgiotu  salyectB.  He 
ms  bnn  <^  a  noble  ftaiily  abont  1330,  and  probably  lived  till 
tbe  dose  of  the  centary.  He  appears  to  have  stodied  at  the 
inireTslty  of  Pragne,  then  sewlj^  founded.  His  chief  works 
tre  a  beatfse  on  Qmaral  Chrutiait  Matter*,  in  six  books 
(edited  in  ISGS),  and  tiie  Books  of  Ckrittitm  intfrncMon,  printed 
vith  an  introdoetion  by  VrttUco  in  1S73.  His  style  is  easy 

flowing.  Lnaertfa  has  rightly  said  that  the  ol^eot 
Btitny  was  to  pnt  into  a  popular  form  the  aum  total  of  the 
Rlurfiistlc  knowledge  of  his  ^fe.   There  is  also  a  Ghekh 
tetrion  of  Uie  Hittory  o/  tie  Tnjm  War,  oomposed  by 
Gnldo  di  Oblonna  from  IMetys  Cretenris  and  Dares  niryglDB : 
It  VIS  one  of  the  flnt  i^inted  in  Bohemian,  and  was  inned 
ftom  the  prees  at  Pilsen  in  1468. 
(8)  The  second  period  begins  with  the  great  name  of  Hus, 
whose  Bohemian  writings  were  edited  by  Erben 
BaeoDd       in  1865^.  Hob  develcmnd  his  natire  language 
period.       as  Luther  did  Qerman.  He  corrected  the  trans- 
lation of  the  Bible,  and  improved  Bohemian 
orthography.   We  have  nine  letters  written  by  him  while 
In prisonatConstanoe.  DnringtheperiodortheHoaatte  wars 
tuie  was  abandanee  of  political  and  rriigious  pamphlets. 
Vost  of  these  prodoetioos,  however,  were  of  ephemeral 
interest  The  trarels  of  Marco  Polo  and  Sir  John  Mandeville 
were  translated  iuto  Bohemian.   Peter  Chelcicky,  one  of 
the  leaders  of  the  United  Brethren,  was  a  popular  writer. 
He  WIS  a  cobbler  by  trade,  hence  he  was  nicknamed 
"Kopyta,"  or  the  Shoe-Last.   His  works,  written  between 
1430  and  1456,  have  a  strongly  marked  democratic  tone ; 
among  them  may  be  especially  mentioned  his  Pnaiila  and 
the  Ail  of  Finik  (SU  Flry).    In  1488  the  complete  Bible  was 
lirintod  in  Bohemia,  the  first  r^rnlar  printing  press  at 
Pngue  haTiog  been  set  up  the  year  before.  In  1506  a  Calix- 
Hoe  Bible  aiq>eared  at  Venice.    Tbe  national  literature 
made  distinct  progress  under  George  Podfibrad,  a  native 
king.   Vavrlnec  i  Bre»>v6  (1370-1455)  wrote  In  Latin  Hit- 
toria  de  Bdla  Hiuaaieo,  of  which  there  is  an  early  Chekh 
translation.   There  is  a  satire  in  Latin  by  Jan  Hasistein- 
aky  z  Lobkovio,  entitled  Lament  of  St.  Weneeabau  over  ike 
XmOe  of  the  Chekha.    He  was  also  a  considerable  traveller 
in  the  East.   The  Chekhs  were  fond  of  making  pilgrimages 
to  the  Holy  lAnd ;  Hartin  Kabatnik  was  a  traveller  of 
this  kiod.    His  PeregrmaHoM  were  first  printed  in  1618. 
Works  on  law  were  written  by  Ctibor  and  Viktorin,  and 
many  translations  fh>m  the  Classics  appeared.  Gregory 
Hniby  s  Jelene  (called  Gelenius)  and  his  son  Sigismond 
were  very  industrious  in  this  way;  the  latter  published  at 
Bsael  in  1636  a  carious  dictionary,  Lexicon  Araip&onum,  an 
cariy  attempt  at  comparative  philol<vy,  in  which  be  com- 
pares Oreek,  Latin,  German,  and  Slavonic  We  n^-.t;  find 
Sface  for  a  mention  of  the  writings  of  Dubravlus  (c.  1489- 
1553),  bishop  of  Olmuts,  althongh  he  used  the  Latin  and 
not  th«  Bohemian  langtrnge.   His  work  on  flsh-ponds  and 
fish  (iiAsBas  d»  fUemU  H  Ptt^im  Qtii  in  sit  almUw  Natura, 
15i7)  is  not  altogether  unknown  to  Englishmen  owing  to 
thedltattons  in  liuak  Walton,  with  whom  the  bishop  was  a 
great  authority.   His  most  important  work,  however,  was 
Us  Ifisfory  of  Bohemia  In  thirty-three  hooks,  tnm  the  earli- 
est times  to  the  coronation  of  Ferdinand  1.  at  Pnmm  In 
1887,  the  termination  of  Bohemian  Independence.  In  1533 
ap|K«red  the  first  Chekh  grammar,  by  Benei  Optat.  Verse- 
writera  abounded  at  this  time,  but  no  poet  of  eminence. 
Veiealavia  (1545-1589)  was  an  indebtigahle  worker,  being, 
like  Cbxton,  both  printer  and  author.  The  Latin  herbal 
of  Andrew  Ibtthiolus,  physician  to  the  archduke  Ferdi- 
nand, was  translated  by  Thaddeus  H^jek.    Some  good 
works  on  hiw  appeared,  and  there  are  quantities  of  sermons. 
Simon  Lomnicky  (b.  1560J  wrote  a  great  deal  of  poetry ;  he 
Was        laureate  of  Rudolph  II.,  and  also  wrote  a  triumphal 
«mg  for  the  elector  Frederick  when  chosen  king  of  Bohemia 
by  th«  Protestants.  He  was  severely  wounded  at  the  battle 
«f  the  White  Mountain  and  spent  the  rest  of  his  days  in 

EDverty  ;  but  there  appears  to  be  no  truth  in  the  story  that 
e  became  a  public  b^gar.  The  claims  of  Lomuicky  to  be 
eonaidered  a  poet  are  bnt  meagre;  he  writes  little  better 
thao  rhymed  proee.  There  is  some  merit,  however,  in  his 
aomie  pieces  and  satires.  At  this  period  flourished  the 
ehnmicuer  HaJek,  who  appears  to  have  been  a  priest,  and 
who  died  in  1553.  His  work  is  interesting,  but  altogether 
ttoeritical,  and  he  does  not  seem  to  have  cared  much  about 
troth.  Be  gives  as  all  theold  Chekh  sagas,  and  fortunately 
•ses  the  C%ekh  language.  His  book  attained  great  popu- 
larity, ftnd  was  translated  into  German.  Indeed,  it  was 
ahnost  the  chief  authority  for  Bohemian  history  till  towards 
the  close  of  the  18th  eentory.  The  travels  of  Christopher 
IIsTUit  in  the  Hoty  Land  are  fall  of  learning  and  of  carious 
A  new  ediOmi  was  pnhlbhed  in  1864.  Hie  aothor 
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perished  on  the  scaBbId  on  the  memorable  l&th  June,  1631, 
when  Bohemia  lay  completely  at  the  feet  of  the  Hamburg 
conqueror.  Horant  started  for  his  journey  In  1598,  he  and 
his  companions  being  dressed  as  Franciscan  friars.  There- 
is  also  the  account  by  Wenceslaas  Vratislav  of  Hitrovitx 
(1676-1635)  of  his  three  years'  captivity  at  Constantinople, 
—a  work  full  of  pictaresqne  incidents.  The  letters  of  Karl 
se  Zerotin  (d.  1636),  one  of  the  Moravian  Brethren,  who 
was  for  some  time  in  the  service  of  Henry  IV.  of  France, 
have  been  edited  by  Brandl.  With  the  battle  of  tiie  White 
Mountain  in  1620  terminates  what  has  been  called  the 
golden  age  of  Chekh  literature.  In  1615  tbe  diet  bad  made 
a  resolute  eflbrt  to  protect  the  uational  language.  Bnt  now 
the  country  became  Germanised,  and  books  in  Qiekh  were 
eagerly  songht  out  and  deetn^wd.  In  addition  to  its  snf- 
fsrings  doring  the  Thirty  Years*  War,  Bohemia  had  the 
misfortune  to  lose  many  of  its  most  valuable  manuscripts, 
which  were  carried  ofiT  by  the  conqnerors.  For  nearly  200 
years  Bohrania  ceased  to  beoounted among  the  nationidities 
of  Europe.  Here  and  there  a  patriot  labored  in  (he  interest 
of  his  country,  such  aa  the  Jesuit  Balbin  or  Balbinns  (1681- 
1688),  who  was  professor  of  rhetoric  at  Prague  and  author 
of  Epitome  Rerum  Bohemicarmn  (1677)  and  also  Jfueeftanea 
Rerum  B^amettrum  (1680-81).  His  services  to  Bohemian 
literature  were  considerable,  but  his  writings  are  in  Latin, 
Many  authors  of  reimtcwore,  however,  at  this  time  In  exile, 
and  of  these  no  one  has  earned  a  greater  renown  than  Jan 
Amos  Eomensky  (frequently  styled  by  the  Latin  form  of 
his  name,  Oomanius).  This  eminent  man  was  bom  at 
Nivnitz  near  Hnngarian  Brod  in  Moravia  and  was  the  last 
bishop  of  the  Moravian  Brethren.'  After  the  battle  of  the 
White  Mountain  he  fled  to  Poland,  which  at  that  time  had 
not  altogether  lost  its  spirit  of  toleration.  Here  he  was 
joined  by  some  Polish  dissidents  and  formed  the  nucleus 
of  a  religious  society.  In  1631  he  pul)lished  itls  Jatma  Ltn- 
guanm  Reterata,  in  which  be  developed  a  new  theory  of 
learning  languages.  This  work  became  very  popular  and 
has  been  repeatedly  translated.  He  afterwards  visited 
England  and  Sweden,  and  In  1659*  gave  to  the  world  his 
Orbie  Ptctue,  which  also  epjoyed  great  reputation  as  an  edu- 
cational work.  He  died  at  Amsterdam  in  1670.>  It  would 
be  impossible  in  a  brief  sketch  like  the  present  to  give  a 
detailed  llstof  the  writings  of  Komensky.  Of  his  Bohemian 
works  we  may  mention  the  prose  poem  LabgritU  SvUa  a  Raj 
Rrdce  (The  Labyrinth  of  the  World  and  Paradise  of  the 
Heart)  and  bis  Informatorium  Skoly  Matt^ke.  He  also 
translated  the  E^lma  into  Chekh.  In  1656,  on  the  destruc- 
tion of  the  town  of  Lessno  by  fire,  Komeosky  lost  some  of 
bis  moet  valuable  works  still  in  manuscript;  we  may 
especially  regret  his  Poklad  Jagjika  Oeekiho  (Treasury  of 
the  Bohemian  Language),  upon  which  he  had  been  engaged 
from  1612.  During  the  latter  part  of  the  17th  century  and 
the  greater  part  of  the  18th  the  language  and  literature  of 
Bohemia  steadily  declined,  A  few  scribblers  appeared, 
such  as  Rosa,  Pohl,  and  Simek,  but  their  names  are  hardly 
deserving  of  mention.  But  Gelasius  Dobner  and  Martin 
Pelcel  were  valuable  workers  In  the  field  of  Bohemian 
history. 

(3)  The  true  study  of  the  Slavonic  languages  may  be 
said  to  have  begun  with  Joseph  Dobrovsky.  In 
1809  be  published  Aw^fihriiehee  LdirgebSude  Modem 
iter  Ukm.  B^radte.  In  182S  appeared  at  period- 
Vienna  his  great  work  TnatiimonSt  Xta- 
ffue  Staviem  DMecti  Veterit.  Dobrovsky  died  In  1829. 
The  strange  thing  about  him  is  that,  in  spite  of  all  his 
labors,  he  had  oo&ith  in  bis  native  lai^age  aud  despaired 
of  its  revival.  But,  like  Columbus,  he  was  destined  to 
accompli^  greater  results  than  he  expected.  Joseph  Jung- 
mann  (1773-I847>,  another  regenerator  of  tbe  Ghekh  lan- 
guage, was  author  of  the  great  dictionary  and  an  esteemed 
translation  of  Paradiae  Lok.  Besides  these  works  he  wrote 
a  history  of  Bohemian  literature.  Kollar  (1793-1852  and 
Celakovsky  (1799-1852)  both  earned  a  considerable  reputa- 
tion as  poets,— the  first  by  a  series  of  sonnets  called  SZaey 
Deera  (The  lighter  of  Glory),  under  which  title  he  cele- 
brates the  praises  of  all  Slavonic  landsand  at  the  same  time 
his  love  for  the  daughter  of  a  German  pastor ;  tbe  second 
by  bis  "  Echo  of  Russian  Songs  "  (Ofdaa  Pvmi  Rvtkgeh)  and 
the  "  Rose  with  a  Hundred  Leaves  "  ( Afise  BteUda).  A  good 
poetical  style  was  now  formed  for  tbe  Bohemians,  and  a 
host  of  minor  poets  appeared  for  whose  names  we  cannot 
find  space.  Karel  Erben  (1811-1870)  has  left  acme  excellent 
ballads  in  his  KyHee  (Garland).  His  genius  was  kindled 
the  folk  tales  with  which  Bohemia  abounds.  He  confened 
a  benefit  upon  Slavonic  students  by  his  interesting  ooUeo- 

1  [For  tbe  renewed  Moravian  Episcopate  see  vol,  xvl.  p.  8SS. — 

■  fProC  B.  8.  Laurie,  of  Edinburgh,  in  bis JMn  Amo»  Qmeittia 
gffl^,  jjgjMj  Wl^says  be  dled^lMh  No««mber,  U71,  baviug  given 
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Uou  of  aKtiooal  teles  previoody  alluded  to ;  numover,  he 
was  -a  floUDd  Mbolar  aod  an  fadebti^ble  aDtiquary. 
JBegetta  dipUmoHea ntaton  efnatotaria  Boftemue  et  MoravmjOZ- 
teodlng  to  1^S3,  and  editions  of  Harant's  Journm  to  th«  Hotjf 
Land  and  Nestor's  Chrwitie  are  monameots  of  his  indoatry. 
A  great  impnlse  to  Bohemian  pootnr  was  given  hj  the  dis- 
covery of  fJbuStn  8inid  and  of  the  KraiodiiorA]f  Bukopit  by 
Sanka.  Vitezslav  Halek  (1635-1674)  has  left  two  volumes 
of  poems,  which  were  reprinted  in  1879  nnder  the  editor- 
ship of  Ferdinand  Schats.  Halek  presents  a  twofold  appear- 
anee,  flrst  as  the  writer  of  a  series  of  narrative  pieces  of  a 
half  dramatic  character,  reminding  us  of  the  Idylt  of  Tenny- 
son, secondly  as  a  lyrical  poet.  In  his  "Heirs  of  the  White 
MoiiotaiD"  {Dedicovf  BiU  Sory]  he  has  chosen  a  patriotic 
■aldeet  whiidi  most  find  its  way  to  the  heart  of  every  Bohe- 
miaa.  He  has  been  fortunate  in  having  some  of  his 
poems  wedded  to  the  moaio  of  Dvo¥&k.  Jan  Neruda  (b. 
1634),  still  living,  has  written  "Flowers  of  the  Charch- 
yard"  {HrbiUmii  Kvili),  pnbtished  in  1658,  and  a  volume 
of  poems  called  "  Coamio  Songs  "  (IHme  Komieke).  Accord- 
ing to  some  Bohemian  critics  the  greatest  of  their  modem 
lyric  poets  is  Adolf  Heydnk,  born  in  1636  and  still  living 
at  Plsek.  Moch  of  his  poetry  has  been  inspired  by  the 
aonth  of  Europe.  His  "Foreet  Flowers"  (Lentj  Kviii) 
were  gathered,  as  he  tells  ju,  while  wandering  amidst  the 
delightfhl  scenery  of  the  Somava  or  Bohmerwald.  Hey- 
dnk, althongh  a  Slovak,  has  avoided  the  Slovakish  dialect, 
which  has  been  used  by  Holly,  81adkoTl£,  and  others. 
Hfs  patriotism  is  very  considcaous  in  Cymbal  and  Chtikar. 
One  of  his  most  popalsr  works  is  Dedvv  Odtuu  (The  Qrand- 
fhther'e  Bequest),  the  grand&ther  being  the  genius  of  the 
country,  who  instmcts  the  poet.  Some  very  elegant  verses 
showing  a  true  feeling  Cor  nature  with  feminine  delicacy 
of  ezproBsion,  have  bran  pnblished  1^  Mademoiselle  Hen- 
rietta Peeh,  who  writes  under  the  name  of  "EliSka  Kras- 
nohonka.  Her  first  volume  was  pubtiahed  in  1870  and 
entitled  Z  Maae  ZIH  (Idfe  in  Kay).  Her  "Poetical  Pic- 
tarci "  (BbmIow  Knabg)  show  great  power  of  word  painting. 
M .  Josef  Vaclav  SMdek  (b.  1845),  who  has  published  sev- 
eral volumes  of  original  poems,  besides  translations  from 
English  and  other  languages,  shows  considerable  lyrical 
power.  The  most  volaminoita,  however,  of  the  modem 
writers  is  Emil  Bohos  Frlda  (b.  1863),  who  am  the  pseu- 
donym of  "  Jaroslav  Vrchllcky."  He  has  been  astonish- 
ingly active ;  among  his  principal  prodncttona  may  be 
mentioned  the  following, — Mj/thy  (Myths),  which  he 
divides  into  two  cyolee :  the  miscellaneoua  oolleetion  "  From 
the  Depths"  HltAim),  which  is  inscrihed  to  Vltenlav 
Halek,  and  teems  to  be  inspired  1^  the  same  scenery  as 
kindled  Halek's  fancy;  DuA  a  BmI  (The  Spirit  and  the 
World),  fine  lyrics,  the  motive  of  which  baa  been  supplied 
^  Greek  mythology.  He  has  subsequently  published 
D^w^  a  Botmary  (Impressions  and  Fancies),  and,  besides 
other  tiaoslatioua  ftvm  various  languages,  a  venion  of  the 
Dt'ettM  Oommedia  in  the  tersa  rima  of  the  original.  He  is 
also  the  author  of  some  pl^B  which  are  much  esteemed, 
especially  Drtikimira.  Dr.  J.  Dnrdik,  J.  J.  Kol4r,  and  L. 
Strnpecnicky  have  attained  celebrity  in  this  branch  of 
litemture.  Some  good  poetry  has  been  written  by  Svato- 
plnk  Oech.  Some  critics  rank  him  as  the  greateet  poet  of 
the  modem  school  since  the  death  of  Halek.  In  addition 
to  iK>etry  he  has  ^also  pnblished  three  volumes  of  tales 
(Paiidbg,  Arabedcj/  a  Hnmoreaky),  collected  by  him  from  his 
various  contribntioQB  to  magazinee.  Many  of  these  show 
considerable  humor.  Another  poet  by  no  means  to  be 
passed  over  in  this  brief  sketch  (which  only  attempts 
to  grasp  the  salient  facts  with  regard  to  these  aothois), 
is  M.  Zeyer,  who  has  published  a  series  of  epic  pieces, 
called  Vyiehrad,  after  the  well-known  Chdch  stronghold 
or  Bcropol  is  at  Prague.  The  snlgec^  are  all  taken  from  the 
Old  Bohemian  legends  on  Libau,  Vlasta,  Lumlr,  etc.  Zeyer 
has  adopted  the  SUvonic  metre  as  we  find  it  in  the  Servian 
Bongs  collected  by  Vnk  Btephanovich.  Besides  these  poems 
he  has  written  a  good  historical  novel  entitled  Andrew  Cher- 
niA^,  which  deals  with  the  rdgn  of  Catherine  XI.  of 
BoBsTa.  In  1S80  appeared  two  other  tales  by  the  same 
writer,  Romaiue  coneerning  Ike  Fttilkfid  Friendship  of  ^miaa 
andAmil,  and  a  strange  book  of  Oriental  tales  styled  Baje 
aoSanjf  (Stories  of  Sunnnah).  As  with  us,  the  sodal  ro- 
manoe  or  novel  of  domestic  life  has  latterly  baen  much  Cul- 
tivated among  the  Chekhs.  The  legends  and  tales  current 
among  the  peasantry  have  alao  been  carefully  collected,  first 
by  BozjSna  Kemcova  (1620-1862),  whose  8lovetuke  Poveeti  had 
a  very  great  success.  She  was  followed  by  Madame  Muiak, 
anthorosi  of  some  the  most  popular  of  the  modem  Bo- 
hemian novels.  Her  "  Country  Romance  "  ( Femtdty  Ronum) 
has  been  translated  into  Fr^ch.  Excellent  pictures  of 
rural  life  have  also  been  given  by  Yaclafi'  Smilovsky  (a 
wm  ds  jIasM  of  Brailauer),  who  has  written  a  great  many 
novels,  as  the  "Old  Organist"  {Story  Varhamik),  Mortal 


Oltea,  eta,  much  in  the  s^le  of  Auerbach  and  Zichokke. 
Other  writers  of  historical  novels. are  M.  Bohamll  CSdUaakj 
and  Vaclaff  Vl^.    Madame  Zofie  Podllpska,  sister  of 
Madame  Mu£ak,  is  known  as  a  populu  writer  of  soeisl  ro- 
mances.  For  an  account  of  the  historical  labors  of  Fmcit 
Palacky,  see  P&laoky.   Among  the  pupils  of  the  great 
historian  the  first  place  must  be  givm  to  Vaclaff  Vladivct} 
Tomek  (b.  1816),  now  professor  of  Austrian  history  in  tlte 
university  of  Prague,  whose  chief  production  is  a  history 
of  that  ci^,  which  he  has  carried  to  a  fifth  volume.  In 
1849  be  published  the  first  volume  of  a  history  of  the  uni- 
versity of  Prague,  which  seems  never  to  have  been  com- 
pleted, and  in  1860  a  biography  of  the  Bohemian  hero  Zilks. 
He  appears  throughout  as  a  most  accurate  and  painstaking 
writer.   Vocel  ( 1803-1671)  is  the  aathor  of  a  v^nahle  work, 
"The  Early  Days  of  Bohemia"  (iVovSfc  Zmi  OHl^),whidt 
we  have  quot^  already  when  treating  of  ^vonic  eUi- 
nology.   Alois  Sranbera  (I807-1S82),  whose  literary  activi^ 
extended  over  a  long  period,  wrote  voluminously  on  Bohe- 
mian history  and  literature.   He  was  professor  of  the  Bo- 
hemian language  at  the  university  of  Vienna.  In  a  work 
on  the  western  Slavs  (0  Z&padniek  Slovaneeh)  he  malnt^ed 
that  the  Chekhs,  Moravians,  Slovaks,  and  Polsbes  were 
settied  much  earlier  In  the  countries  which  they  at  present 
occupy  than  many  hiertwriaus  have  been  willing  to  admit. 
As  a  critic.  Professor  Sembera  is  an  iconoclast  and  has  it- 
tacked  many  of  the  (supposed)  early  monuments  of  tbe 
Chekb  language.   Dr.Auttmioe  Oindely,hom  at  Pr^ein 
18S9,  has  proved  himself  to  be  a  most  oonscientiOQB  and 
enthusiastic  worker  in  tiie  field  of  historical  research.  In 
order  to  collect  materials  for  his  publications  he  travelled 
in  various  puts  of  Bohemia,  Poland,  awmany,  Fnuce, 
Belgium,H^]and,aDd  Spain.  The  results  of  this  diligence 
have  appeared  in  a  oolleetion  of  valuable  .historical  works, 
such  as  tne  History  of  the  Sokmian  Brethren,  Rudolpk  II.  mi 
hi*  Tfmef,  and  later  a  History  of  the  Bohenwm  Bmelt  of  1618. 
The  brothers  Joseph  and  Hermenegild  JireSek  have  won  a 
reputation  in  Bohemian  literature  by  many  meftil  woiks. 
They  have  coi^ointly  published  a  book  in  defence  of  the 
Kriuodtortky  Rukopia  which  is  well  worthy  the  attention  of 
those  who  wish  to  make  themselves  acquainted  vrith  the 
literature  of  thla  vexed  question.   Joseph  is  now  occupied 
In  editing  in  a  cheap  fwm  some  of  the  most  interemng 
monuments  of  early  Bohemian  literature.   In  1880  Her- 
menegild published  a  valuable  CbOeeHon  of  SUmrme  Lawt, 
containing  an  almost  oomi^ete  series  of  the  ew'ly  codes  ot 
the  Slavs  in  the  original  langoutee.  Joseph  Jizeoek  b  also 
author  of  a  nselUI  chrestomatny  of  BohemUui  literature 
with  biographical  and  critical  notices.  Joseph  OonstaotiDe 
JlreSek  (son  of  Joseph,  bom  in  1854),  formerly  a  ^trmotdo- 
oaa  of  the  university  of  Prague,' has  devoted  himself  to 
Bnlgariau  history  and  bibliography.   In  1872  he  puUtsbed 
a  Biitliography  of  Modem  Bv3wriain  lAteraiwe,  and  has  writ- 
ten a  fFMorjf  of  Bulgaria,  of  which  a  Oerman  translation 
has  appeared.    Joseph  Emler  and  Karl  Tieftrunk  have 
been  co-operaton  wiUi  Dr.  Oindelyln  his  "  OM  Monuments 
of  Bohemian  History"  (Stere  FOmiti  D^n  Oeohyek).  The 
former  has  also  edited  the  second  volunae  of  the  Sifi^o 
iMiemioa  and  since  1870  has  been  editor  of  the  "  Jonnal" 
[Gsaopi*)  of  the  Bohemian  museum.   Karl  Tieftrunk  haa 
written  several  usefhl  works,  among  them  the  History  of 
BiAanm  Literature  from  the  earliest  period  to  the  pi«eent 
time,  and  the  futereeting  monograph  on  the  opposition  of 
the  Bohemian  states  to  Ferdinand  I.  in  1547.    The  Hitlarf 
of  Bohemian  Literature  is  very  carefully  written  and  gives 
in  a  short  compass  much  valuable  information.    An  elabo- 
rate work  is  now  appearing  in  parts  by  F.  Backovaky,  en- 
titled Zevrubne  IMiny  OeskBio  Pisemnicivi  Doby  Novi  (A  com- 
plete history  of  Modem  Bohemian  Liter»tnre)  from  the 
year  1774  to  the  present  time.  There  is  alao  a  work  by  Je- 
ribek,  Early  Days  of  Bomantie  iWry.    Many  valuable  con- 
tributions to  Bohemian  history  have  proceeded  from  the 
pen  of  Dr.  Joseph  Kalousek  (b.  1838).   Vincent  Brandl  and 
Beda  Dudik  have  devoted jparticulM  attention  to  Moravian 
histoiy  and  antiquities.  The  ftwmer,  amonf  other  worka, 
has  edited  the  letters  «f  Karl  te  Zerotin,  prevlwuly  men- 
tioned.   Beda  Dudik,  a  Benedictine  monk  and  historio- 
grapher of  Moravia,  has  pnblished  some  valuable  works  on 
the  history  of  that  portion  of  the  Bohemian  kingdrnD  ud 
has  also  written  a  Hiatory  i^  JTonnria.   Lik«  the  gieatworit 
of  Palacky,  It  was  flnt  written  in  German,  but  hat  sIdob 
appeared  in  the  Bohemian  language.   Extracts  from  tbo 
interesting  dlaiyof  Zerotin  have  been  edited  by  him  in  the 
JfSkriK&s  GejchtcUmieUeH.  Throogh  bis  effort*  tweo^'OM 
Bohemian  raannscnpts  which  had  been  carried  avray  to 
Sweden  at  the  time  of  the  Thirty  Tears'  War  have  seen 
restored,  and  are  now  preserved  in  the  state  arehiTCS  of 
Brnnn.   Among  these  is  the  Lcgmd  of  St.  OitkarwM,  many 
words  in  which  are  said  to  expli^n  dimcnlt  jisMagia  In  the 
KraMvoTSky  Rukopis  and  to  ftmlih  testimony  to  its  an  then- 
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tlu^.  Jtkab  Haly  (d.  1885)  wu  fhe  aothor  of  many  Im- 
fonuA  iitid«s  in  the  Sleimik  JAwJSiiy,  the  Chekh  Converta- 
Sm-Ijaieo*,  tmi  of  a  popular  Iiistor7  of  the  Bohemian 
peoide.  He  also  wrote  a  grammar  of  Chekfa  for  Euglish- 
Ben,  besides  assisting  in  the  tnuulation  of  Shakespeare, 
which  hu  been  produced  hy  the  joint  labors  of  many  Bo- 
.  heaisa  scholars.   In  18B8  ms  publiaiied  nnder  the  editor- 
■hipof  Erben  the  second  volame  of  the  Vyber  z  LUenUnry 
j>K^  a  very  important  work,  containiag  specimens  of  the 
old  Bohemian  authors.   The  ftrst  volume  had  been  edited 
Scbabrik,  for  an  accoant  of  whose  literary  activity  see 
ScHAFABiK.  Valnable  works  on  philology  have  been  writ- 
ten by  Martin  Hattala,  by  birth  a  Slovak,  who  is  now  pro- 
fwor  of  Slavonio  philology  at  the  nniveisity  of  Pr^ue. 
Ods  of  his  most  important  productions  is  in  Latin,  De  Con- 
tfpurw  CbMOMiititiM  ImUaliotta  in  Litifptis  Slavieu.    He  is 
tdcfondw  of  the  genainenees  of  the  two  celebrated  manu- 
nripU,  the  Zelenobonky  (tut.,  "  that  which  contains  the 
Jndgment  of  LlboSa")  and  the  Kialodvotsky.  Among 
Rmnd  philologists  are  reckoned  Drs.  Qebaner  and  Geitler. 
He  former  has  contributed  Bome  valuable  papers  to  the 
tlrdUB  fir  ttamteha  I^Ulotogui,  edited  by  Professor  JagiiS  of 
6t  FMenbnig.   l^e  latter,  bom  in  1847,  is  at  present  pro- 
fanr  at  SlaT^mlc  philology  at  the  aniversity  of  Agram. 
Hs  commenced  his  studies  at  Prague  under  Alfred  Ludwig, 
the  translator  of  the  VecUu,  and  Hattala,  and  at  Vienna 
Oder  Hiklosich.   Having  began  with  a  dissertation  in  the 
(MMfk  00  the  ^esent  eonditioD  ot  comparative  philology, 
heinbUibed  in  the  same  year  awork  on  the  OldBnlganan 
Isninage.  In  1873  ha  made  a  tour  in  Bussinn  and  Prussian 
lithtuuia,  that,  like  Schleicher,  he  might  study  ^at  inter- 
esting lanniage  from  the  months  of  the  people.  He  after- 
wards poUished  tJie  nsnlts  of  his  travds  in  his  LUkaviathe 
Stfiaw.  He  has  since  written  a  treatise  on  the  Albanian 
ilphabet  {Die  AlhaiuriMkeH  und  Slaviaehm  Sehriflm,  Vienna, 
IffiS).  In  this  an  attempt  is  made  to  connect  the  QIagoHtic 
Hid  Albanian  alphabets.  A  valoable  work  was  written  by 
Antonin  Jbtaenaner  (b.  1883),  entitled  "  Foieini  Words  in 
Sbraiie  lAngoages"  (CEsi  Stova  te  SowaukjiekRaleek).  Ex- 
eellsnt  works  on  clanioal  philolofiT'have  been  poblished  by 
A  Evifala  and  Vani6ek.   Natniw  science  was  snccessfully 
altivated  by  Jan  Svat(q>lQk  Fresi  (1791-1849),  professor  in 
Ibe  ttBiTBisity  of  Prague,  and  Jan  Er.  PatkynS  (1787-1869), 
K^^MV  of  physiology  in  the  same  nniverslty.   As  regards 
moral  philosophy,  the  first  part  of  Dr.  J.  Dardik's  Htttory 
«f  Rtetnl  Pkilosopkff  has  Jnst  appeared,  which  extends  from 
SMai  to  Herhwt.   'nuooghont  the  whole  period  of  the  re- 
tudtatioB  of  Bohemian  uterahire  the  society  called  the 
Ifatioe  Oeaka  hu  worked  energetically,  printing  its  excel- 
lent  Journal  or  Quopit  four  times  a  year,  and  fJso  issuing 
some  of  the  old  Bohemian  classic  and  meritorions  works  by 
modem  aathors.  It  was  a  great  triamph  for  the  Chekhs 
rteoapartof  the  instruction  of  the  nniversity  was  allowed 
to  be  carried  on  in  the  Bohunian  language.   A  new  maga- 
■ine  [BtatMoukg  Sbondk)  made  its  appearance  at  the  begin- 
ning of  1884.  The  LMy  PhUategida  (Philological  Leaves) 
is  still  pnblished.   Recently  a  new  litenry  Jonmal  {The 
dflca— w)  has  been  started,  which  seems  to  oe  more  or  lees 
modelled  npon  its  English  namesake. 
Omit.— This  language  or  dliUect  is  spoken  in  the  north' 
western  comer  of  the  kingdom  of  Hungary. 
Slovak.       It  is  generally  considered  to  exhibit  an  earlier 
form  of  Chekh,  and  ^is  is  proved  by  many  of 
ill  grammatical  peculiarities  being  found  in  the  olderChekh 
litantare.   One  chaiaeterisMe  of  the  language  is  the  use 
«f  diphthongs  in  cases  where  the  other  Slavonic  tongnes 
SSB  ^mple  vowels.   For  a  long  time  the  Slovaks  employed 
Qiekh  in  all  their  published  writings.   Aboat  the  close  of 
the  18th  oentory  a  separatist  movement  began.   The  first 
Slovak  grammar  was  publiabed  by  Bemolak  at  Presburg  in 
ITMk   It  was  followed  by  those  of  DianiSka  and  Viktorin. 
niere  is  a  Slovak  dictionary  by  Loos.  The  attempt  to  form 
anew  literary  language  was  to  be  deplored  on  many  grounds, 
for  hotb  tbt  Hagyar  and  the  Qennan  have  to  be  resisted. 
Far  a  short  time  a  litemry  society  among  the  Slo- 

vaks^ which  pnblished  nseftal  books  and  a  Joamal.  The 
ICagyais,  however,  snppresaed  it,  l)ecaoBe  it  was  "  contra 
tntegritatem  patrite,"  as  we  were  told  by  one  of  their  eccle- 
■issaes.  The  Bohemian  naturally  resents  the  attempts  at 
HpwatioD  by  the  Slovak,  and  in  1846  the  Chekh  Literary 
Boeiety  issued  a  work  entitled  "  Opinions  in  Favor  of  One 
Written  Langnage  for  theChekhs,  Moravians,  and  Slovaks" 
(JnowM  «  p^feUJedMttg  SpiaovnSho  Jvayka  pro  Oeehy,  Mora- 
■My.  a  BtmaJof).  The  fflovaks  have  produced  a  few  poets 
«f  iiqiate,saeii  Holly,  Sladkori^aiu  Chalapka,  but  their 
Ktetatora  Is  meagre. 

iMMtfim  ir«iidiA.— This  language  Is  divided  into  two  dia- 
Iseti,  Upper  and  Lower,  although  even  these  are  capable 
efinbdiinsion.  The  word  "Wend,"  as  prevtonsly  explained, 
h  a  purely  OermaB  name  and  b  never  used     the  Slavs 


fhemselves.  The  Lnsatians  are  also  sometimes  called  Serbs 
and  Sorbs.  Tkej  are  the  remnants  of  the  Tmuuian 
powerful  tribes  which  once  occupied  nearly  wSdWi 
the  whole  of  North  Germany.  The  Lnsatians 
in  the  earlier  period  of  their  history  were  under  the  do- 
minion of  the  Poles  andafterwatds  of  the  Chekhs.  In  the 
early  part  of  the  17th  century  the  bulk  of  them  had  Ijeeu 
annexed  to  the  electorate  of  Saxony,  with  the  exception  of 
the  small  part  about  Kottbus,  which  had  belonged  to  Brand- 
enburg since  1445.  In  1615,  however,  when  the  statee  of 
Europe  were  rearranged,  in  most  instances  with  very  small 
r^ard  to  the  nationalities  under  their  sway,  many  more  of 
the  Luaatians  were  handed  over  to  Prussia;  and,  according 
to  the  statistics  of  Boodilovich,  at  the  present  time  (1886) 
all  the  Lower  Lnsatians,  amounting  to  40,000,  belong  to 
Prussia,  as  well  as  44,000  of  tfae  Upper  Losatians.  Besides 
the  two  dialects  specified  there  are  other  minor  ones,  to 
Jndge  fVom  an  article  in  the  Bohemian  Literary  Journal ; 
but  they  are  too  minute  to  be  specified  here.  The  Upper 
Losatian  dialect  shows  most  affinity  with  Chekh,  e^reci^ly 
in  substituting  h  for  g ;  the  Lower  more  resembles  Polish, 
uid  has  the  strong  or  barred  f,  as  in  f<w,  "  hair."  The  Upper 
dialect  has  been  the  most  cultivated ;  -some  good  grammars 
have  been  published  bySeiler,  Jordan,  and  Ffnbl,  and  there 
is  a  copious  dictionary  edited  by  Pfuhl  in  coi^janction  with 
others.  The  language  is  full  of  Glermanisms  and  Gterman 
words  and  cannot  hold  out  long  against  the  Tigorons  at- 
tempts at  denationaiization  made  by  its  Teutonic  nelghbns. 
There  is  a  small  Lower  Lusatian  dictionary  by  Zwahr,  a 
posthumous  work  of  very  little  merit.  The  HadcaSerbsKu, 
the  literary  society  of  the  Sorbs,  founded  on  the  model  of 
tfae  Bohemian  Society  in  1847,  publishes  its  journal  twice  a 
year,  which  contains  interesting  articles  on  folk-talei  and 
folk'Iore  generally,  with  populu  songs  taken  down  from 
the  moutlu  of  the  people. 

The  first  printed  book  in  tbe  Upper  Sorbisli  language  was 
the  little  catechism  of  Luther,  pablisbed  in 
1^  by  tbe  pastor  Wo^edi.  This  was  not,  SorUsh 
however,  the  first  time  that  any  Lusatian  or  litera- 
Sorbish  words  had  been  printed,  for  we  find  the  tan. 
names  of  plaots  in  that  language  given  in 
Franke's  HorUu  Lvtatim,  published  in  1594.  In  1706  Mi- 
chael Bnnoel  or  Frencel  published  atranslation  of  the  New 
Testament  Into  Sorblsh ;  a  little  before,  in  1689,  a  grammar 
had  appeared  by  Zacharias  Sierling  entitled  DidMoiUia  sou 
Orthograpkia  VarubUica.  In  1693-96  Abraham  Prenoel,  son 
of  Michael,  published  a  dictionary.  In  1806  Mohn  trans- 
lated some  wrtracts  from  Klopstock's  JTsisioA.  From  1837 
a  new  impulse  was  given  toSorbish  literature ;  oeirapapets 
were  printed  in  the  language  and  useful  books  translated 
into  it.  One  poet  hasappeared  among  them,  Andrew  Seller, 
a  clergyman,  who  died  in  1872.  Lower  Sorbish  has  always 
been  much  less  developed  than  Upper.  Tbe  first  book 
printed  In  it  was  a  collection  of  hymns  and  a  catechism,  by 
Albin  Moller,  in  1574.  Ch(|}nan,  a  pastor  in  Lubin,  wrote 
the  first  grammar  between  IS'^ond  1664 ;  in  the  latter  half 
of  the  same  century  Komer  tx.a.piled  a  dictionary.  At  the 
commencement  of  the  18th  century  Bohnmil  (Gottlieb) 
Fabricius  published  bis  translation  of  the  New  Testament 
(first  edition  in  1709) ;  at  the  end  of  tbe  same  century  a 
version  of  tbe  Old  Testament  by  Frico  appeared.  A  good 
collection  of  Sorbish  songs  has  been  edited  by  Haupt  and 
Scbmaler.  According  to  an  interesting  article  by  Hornik 
in  the  second  volume  of  the  SUtviansJei  Sbornii,  a  number 
of  these  Wends  em^^ted  to  America  and  settled  in 
Bastrop  county,  Texas,  where  they  have  divine  service 
performed  in  their  own  language,  and  publish  some  news- 
papers. 

PoUMth. — Of  the  Slavonic  languages  spoken  in  the  north 
of  Germany  the  Lusatian  Wendisb  and  Kash* 
oubish  are  alone  living.  Of  those  which  are  PolaUsh. 
extinct  Polabisb  is  the  only  one  of  which  any 
memorials  have  come  down  to  us,  and  these  are  but  scanty. 
The  language  afibrds  a  parallel  to  Comish,  not  only  in  the 
few  fragments  which  rem^n,  but  also  in  tbe  date  of  Ua  de- 
cline and  extinction.  It  Is  considered  by  Schleicher,*  who 
has  written  an  excellent  grammar  by  piecing  the  scanty 
materials  together,  jnst  as  geologists  restore  an  ichtbyosan- 
rufl,  to  have  more  uiuity  to  Polish  than  to  Chekh,  owing 
to  the  possession  of  nasals.  This  interesting  langnagt^  ex- 
pired in  the  first  qnsrter  of  the  18th  century  in  the  eastern 
comer  of  the  former  kingdom  of  Hanover,  principally  In 
the  circuit  of  Luchow,  which  even  at  the  present  time  is 
called  Wendland.   Between  1691  and  1786  certain  vocabu- 

1  Lout-  und  Fbmen-Lere  der  JUsMkAsr  Atnelte,  St.  Petenbntg, 
1871. 

■  To  avoid  confiislon  it  must  be  remembered  that  the  word 
"  Polabisb  "  is  used  smnewhat  carelesriy  bj  ethnolcgtsti  to  de- 
note (1)  the  Slavonic  tribes  In  north  Germany  genentily,  (2)  the 
particular  Slavonic  tribe  on  tbe  Elbe  (Slav.  Zab^ 
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lariu  and  dialogues  in  this  language  (ioclading  also  a  sotig) 
were  taken  down,  and  from  them  Schleicher  has  taken  the 
matarials  for  bis  gramioar  and  the  valoable  little  dictionary 
^tpended  to  it.  Dr.  Ffuhl  printed  these  tnemorlala  in  their 
entirety  in  1863-64.  The  spelling  is  altogether  phonetic, 
and,  owing  to  the  ignorance  of  the  Slavonic  peasant  and  his 
Oermaa  interrogators,  the  former  of  German  and  the  latter 
of  Slavonic,  there  are  some  ludicrous  blunders.  The  two 
most  important  of  these  docaments  are  a  Uennan-Wendish 
dietionary,  compiled  at  the  end  of  the  17th  centary  by 
Chriitopher  Henning,  by  birth  a  Losatian,  and  pastor  of 
Wnstrow  near  Imchew.  Divine  service  issaid  to  have  been 
held  in  Vtat  town  in  Wendish  as  late  as  17S1.  Secondly, 


we  have  the  Slavonic  words  and  dialogaoe  cullecteil  bja 
fitrmer  named  Johann  Parnm-Scholtz.  His  manuscript  Is 
still  in  the  possession  of  his  descendants.  There  is  a  vala- 
able  monograph  on  the  dialect  of  the  Luneborg  Slavs  by 
Biskupski.  In  the  15th  contuiy  Slavonic  had  ceased  to  be 
spoken  in  the  island  of  Rugen,  and  In  the  same  oentary  it 
conld  only  be  heard  from  peasants  in  the  market-plaee  of 
Leipaic,  a  town  (as  already  stAted)  with  a  Stavonle  Bue. 
What  the  Slavs,  however,  have  lost  in  the  West  Uiey  liave 
I  partly  gained  in  the  East,  and  few  langaagea  have  a  more 
magnificent  prospect  than  Russian,  —  the  dignity  and 
strength  of  which  fit  it  to  be  the  tongue  of  an  imperial 
people.  (t.  b.  h.) 


S3LAVYANSK,  a  town  of  Russia,  in  the  govern- 
ment of  Kharkotf,  situated  158  miles  by  rail  to  the 
southeast  of  the  town  of  Kharkoff,  on  the  Torets 
river  and  close  by  several  salt  lakes.  From  these  salt 
is  extracted  to  the  annual  value  of  more  than  £10,000 
[$48,600]  ;  there  are  also  aeveral  tallow-works  in  the 
place.  The  Shtvyansk  merehants  carry  on  a  brisk 
trade  in  salt,  cattle,  and  tallow.  The  population 
(11,650  in  1»70)  reached  15,400  in  1883. 

The  ancient  name  of  ^avyansk  was  Tor.  The  town, 
which  is  supposed  to  occupy  the  site  of  a  former  settlement 
of  the  Tor^  (Turks)  who  inhabited  the  steppes  of  the  Don, 
was  founded  in  1676  by  tiie  Bosaians  to  protect  the  salt 
manlMa.  Having  an  oovo  steppe  behind  it,  this  fort  was 
often  destroyed  by  the  Tatars.  Its  salt  trade  became  insig- 
nificant in  t^e  18th  century  and  haa  only  revived  during 
the  last  twenty  yean  since  coal  was  brought  from  Ekate- 
rlnoalaff. 

SLEEP  is  a  normal  condition  of  the  body,  occurring 
periodically,  in  which  there  is  a  greater  or  less  degree 
of  nnoonBCHOiisDess  due  to  inactivity  of  Uie  nervous 
system  and  more  especially  of  the  brain  and  spinal 
cord.  It  may  be  regarded  as  the  condition  of  rest  of 
the  nervous  system  during  which  there  is  a  renewal 
of  the  energy  that  haa  been  expended  in  the  hours  of 
wakefulness.  For  in  the  nervous  8;^8teni  the  general 
law  holds  good  that  periods  of  physiological  rest  must 
alternate  with  periods  of  physiological  activity,  and, 
as  the  nervous  system  is  the  dominating  mechanism 
in  the  body,  when  it  reposes,  all  the  other  systems  eiooy 
the  same  condition  to  a  greater  or  less  extent.  Rest 
alternates  with  work  in  all  vital  phenomena.  After  a 
muscle  has  contracted  f^.vuently  at  short  intervals,  a 
period  of  relaxation  is  neoessary  for  the  removal  of 
waste  products  and  the  restitution  of  energy ;  the  pul- 
sating neart,  apparently  working  without  intermisnon, 
is  in  reality  not  doing  so,  as  there  are  short  iDterrals 
of  relaxation  between  individual  beats  in  which  there 
is  no  expenditure  of  energy ;  the  oells  in  a  secreting 

Sland  do  not  alwaj^  elaborate,  but  have  periods  when 
lie  protoplasm  is  combatively  at  rest.  Nervous  ac- 
tion also  involves  physico-chemical  changes  of  matter 
and  the  expenditure  of  energy.  This  is  true  even  of 
tlie  activity  of  the  brain  associated  with  sensation, 
perception,  emotion,  volition,  and  other  psychical 
phenomena,  and  therefore  the  higher  nervous  centres 
require  rest,  during  which  they  are  protected  from  the 
strcamof  impressions  flowing  hi  from  the  sense-organs, 
and  in  which  mate  matters  are  removed  and  the  cere- 
bral material  is  recuperated  for  another  time  of  wake- 
ful activity. 

The  coinddenoe  of  the  time  of  sleep  with  the  occor- 
_  renoe  of  the  great  terrestrial  phenomena 

^^^p,     thatcause  nij;ht  is  more  apparent  than  real. 

The  oscillations  of  vital  activity  are  not 
correlated  to  the  terrestrial  revolutions  as  effect  and 
cause,  but  the  occurrence  of  sleep,  in  the  majority  of 
cases,  on  the  advent  of  night  is  largely  the  result  of 
habit  Whilst  the  darkness  and  stillness  of  night  are 
fkvorable  to  sleep,  the  state  of  physiological  repose 'is 
determined  more  by  the  condition  of  the  body  itself. 
Fatifpie  will  normally  cause  sleep  at  any  time  of  the 


twenty -four  hours.  Thus  many  of  the  lower  animals 
habitually  sleep  during  the  day  and  prowl  in  search  of 
food  in  the  night;  some  hibernate  during  the  winter 
season,  passing  into  long  periods  of  sleep  during  both 
day  and  night ;  and  men  wnose  vocations  require  them 
to  work  during  the  night  find  that  they  can  maintun 
health  and  activity  by  sleeping  the  requisite  time  dn^ 
ing  the  day. 

The  approach  of  sleep  is  usually  marked  by  a  de- 
sire for  sleep,  or  sleepiness,  embracing  an  g 
obscure  ana  complicated  nvup  of  sensi^^  jTufia 
tions,  resemUing  such  bodily  states  of  feeling  as  hun- 
ger, thirst,  the  necessity  of  breathing,  etc.   All  of 
these  bodily  states,  although  on  the  whole  ill  defined, ' 
are  referred  with  some  precision  to  specidl  organs. 
Thus  hunger,  although  due  to  a  genera!  bodily  want 
is  referred  to  the  stomach,  thirst  to  the  fauces,  ana 
breathing  to  the  chest ;  and  in  like  manner  the  desire 
for  sleep  is  referred  chiefly  to  the  region  of  the  head 
and  n«Mc.   Thera  isasensationof  weight  in  the  uppei 
eyelids,  intermittent  spasm  of  the  sub-hyoid  musclea 
causing  yawning,  and  drooping  of  the  head.  Almp 
with  these  signs  there  ia  obsoaration  of  the  inteDi- 
gence,  depresmon  both  of  general  sensibility  and  of 
the  special  senses,  and  relaxation  of  the  muscular 
system.   The  half-closed  eyelids  tend  more  and  more 
to  close;  the  inspirations  become  slower  and  deeper; 
the  muscles  supporting  the  lower  jaw  become  relaxed, 
so  that  the  mouth  opens  ;  the  muscles  of  the  back  of 
the  neck  that  tend  to  support  the  head  also  relax  and 
the  chin  droops  on  the  breast ;  and  the  Hmbs  relax 
and  tend  to  fall  into  a  line  with  the  body.    At  the 
same  time  the  hesitating  utterances  of  the  sleepy  man 
indicate  vagueness  of  thought,  and  external  objects 
gradually  cease  to  make  an  impression  on  the  sensea. 
These  are  the  chief  phenomena  of  the  advent  of  sleep. 
After  it  has  supervened  there  are  many  gradations  m 
its  depth  and  character.   In  some  oases  the  sleep  may 
be  so  light  that  the  individual  is  partially  consdoos  oi 
external  impressions  and  of  the  disordered  trains  of 
thought  and  feeling  that  pass  through  hia  mind,  con- 
stituting dreams,  and  these  may  be  more  or  leas  Tlvid 
according  to  the  degree  of  consciousness  remaining. 
On  the  other  hand,  the  sleep  may  be  so  profound  as 
to  abolish  all  psychical  phenomena :  there  are  no 
dreams,  and  when  the  sleeper  awakes  the  time  passed 
in  this  unconscious  state  is  a  blank.    The  first  period 
of  sleep  is  the  most  profound.  After  a  variable  period, 
usually  from  five  to  six  hours  of  deep  sleep,  the 
faculties  awaken,  not  simultaneously  bat  often  fitfully, 
so  that  there  are  tranuent  periods  of  consdonsness. 
This  is  the  time  of  dreaming.   As  the  period  of  wak- 
ing approaches  the  senubility  becomes  more  acute,  so 
that  external  impressions  are  fhintly  perceived.  These 
impressions  may  influence  and  mould  the  flow  of  im- 
in  the  mind  of  the  sleeper,  frequently  altering 
the  nature  of  his  drMms  or  nuking  thera  more  vivia 
The  moment  of  waking  is  usually  not  instant&neons, 
but  is  preceded  by  an  intermediate  state  of  pmitial  con- 
sciousness, in  which  there  are  feelings  of  a  pleasant 
lassitude,  a  sense  of  repose,  a  luxurious  abanoonment 
of  the  body  to^ny  position  in  which  it  may  happen 
to  be,  and  a  stTMige  play  of  the  mental  &iniide>  that 
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fau  more  of  the  character  of  an  '*  intellectual  mirage  " 
tban  of  oonBeoative  thousht. . 

The  intenmty  of  sleep  has  been  measured  by  KoU- 
iBtenittr    whiftter  by  the  intensity  of  the  sound 
immaj.    Qeoessaiy  to  awaken  the  alee  per.  This 
intnn^  increases  rapidly  during  the  first  hour,  then 
decnues,  sometimes  rapidly,  sometimes  slowly,  dur- 
ing    n^t  two  or  three  hours,  and  then  very  slowly 
until  the  time  of  waking.   This  statement  agrees  gen- 
enfly  with  experience.    As  a  rule  the  deeper  the 
deep  the  longer  it  lasta 
Vsrious  ph^ological  changes  have  been  observed 
during  sleep,  but  much  remains  to  be  done 
f^J^       in  this  direction.    The  pulse  becomes  less 
frequent;  the  respiratory  movements  are 
fewer  in  number  and  are  almost  wholly 
tfaomoiOf  not  abdominal ;  all  the  secretions  are  reduced 
in  qoaotity ;  the  gastric  and  intestinal  peristaltic 
mo?ement8  are  less  rapid :  the  pupils  of  the  eye  are 
entneted  and  during  pronnind  deep  are  not  affected 
1^  light  'j  and  the  eyeballs  are  rotated  upwards.  The 
papils  dilate  slightfv  when  strong  sensory  or  auditory 
Btimnli  are  applied,  and  they  dilate  the  more  the 
lighter  the  sleep ;  at  the  moment  of  waking  they  be- 
ome  widely  dilated.   Whilst  muscular  relaxation  is 
general,  there  seems  to  be  increased  contraction  of 
evtain  sphincter  muscles,  as  the  circular  fibres  of  the 
iris  and  the  fibres  concerned  in  closing  the  eyelids. 
Hm  state  of  Uie  drculaUon  of  tlie  brain  has  been  fre- 
'^Bently  investigated.    The  older  view  was  that  there 
was  a  degree  or  plethora  or  congestion  of  the  vessels 
of  the  nun,  as  is  the  state  or  matters  in  coma,  to 
whidi  the  state  of  sleep  has  a  superficial  resemblanoe. 
Coma,  however,  is  not  sleep,  but  a  oondition  of  in  ac- 
tivity of  the  cerebral  matter  owing  to  the  accamula* 
tioD  of  dark  venous  blood  in  its  vessels.    This  has 
been  actually  observed  in  cases  where  it  was  possible 
to  see  the  brain.   Daring  sleep  the  surface  of  the  ex- 
posed brain  has  been  observed  to  become  pale  and  to 
shrink  somewhat  from  the  sides  of  the  opening 
(Blomenbach).    A  careful  experimental 
research  was  conducted  by  Arthur  B.  Dur- 
thn.        ham  in  I860,  in  which  he  trephined  a  por- 
tion of  bone  as  large  as  a  shilling  from  the 
parietal  region  of  a  do^,  and,  to  obviate  the  effects  of 
atmospheric  pressure,  inserted  a  watch  glass  into  the 
apertare  so  that  the  wirfaoe  of  the  brain  could  be 
seen.    His  results  are  summarised  thus: 

"  (I)  Preanire  of  distended  veins  on  the  brain  is  not  the 
cause  of  sleep,  for  daring  sleep  the  veins  are  notdistended  ; 
smI,  when  th.ey  are,  symptoinssnd  appeannees  arise  which 
differ  from  those  which  eharaeterise  sleep.  (2)  During 
slMp  the  htun  Is  In  a  comparatively  bloodless  condition, 
and  the  blood  in  the  encephalic  vessels  is  not  only  dimin- 
ished in  qoaatity,  bnt  moves  with  diminished  rapidity. 
(3)  The  condition  of  the  cerebral  circniation  daring  sleep 
Is,  from  physiei^  causes,  that  which  is  most  fitvorsble  to  the 
BDtrition  of  the  biain  tiasne :  and,  on  the  other  hand,  the 
ceoditioo  which  prevails  dnring  waking  is  associated  with 
Mental  activi^,  becanse  it  is  that  which  is  most  fitvorable 
to  oxidation  of  the  brain  substance,  and  to  various  changes 
in  its  chemical  constitution.  (4)  The  blood  which  is  de- 
rived from  the  btain  during  sleep  is  distributed  to  the 
alimeotwy  and  excretory  organs.  (5)  Whatever  increases 
the  aetivlfy  of  cerebral  circulation  tends  to  preserve 
vaksftilBMB;  and  whatever  decreases  the  activity  of  the 
eetebral  drenlatjon,  and,  at  the  same  time,  is  not  incon- 
sistent with  the  general  health  of  the  body,  tends  to  in- 
dooe  and  £avor  sleep.  Such  circumstances  may  act  pri- 
awrilyMmn^h  the  nervous  or  through  the  vascular  system. 
Anwng  those  which  act  thmigfa  the  nervous  system  may 
he  inalaBced  the  presenoe  or  absence  of  impreasioos  upon 
the  Benses,  and.  the  presence  or  absence  of  exciting  ideas. 
Among  those  which  act  through  the  vascnlar  system  may 
be  meotioDed  unDaturally  or  naturally  increased  or  de- 
vreaaed  force  or  frequency  of  the  heart's  action." 

Dr.  William  A.  Hammond  and  Dr.  Weir  Mitchell 
have  repeated  and  extended  Durham's  observations, 
with  the  same  general  results  (1666),  and  more  re- 
OMitly  Ehrmann,  Salath^  (1877),  FWn(ois  Pranek 
0877).  and  Mosso  Ut^Ot  by  more  rcfine<1  methods  of 


observation,  have  arrived  at  the  same  general  con- 
dusions.  Mosso  in  particular  has  appliM 
with  great  suooess  the  graphic  method  of  ^^£1 
r^stratiou  to  the  study  of  the  movements  mnts. 
of  the  brain  and  of  the  ciroolation  during 
sleep.  He  made  observations  on  three  persons  who 
had  lost  a  portion  of  the  cranial  vault  and  in  whom 
there  was  a  soft  pulsating  cicatrix.  They  were  a 
woman  of  thirtv-seven  years  of  age,  a  man  of  thirty- 
seven  years,  and  a  child  of  about  twelve  years.  By 
special  arrangements,  Mosso  took  simultaneous  trac- 
ings of  the  puJse  at  the  wrist,  of  the  beat  of  the  heart, 
of  the  movements  of  the  wall  of  the  chest  in  respira- 
tion, and  of  the  movements  of  the  denuded  brain. 
Further,  by  means  of  the  plethysmograph, — an  in- 
strument of  Moeso's  own  invention, — he  obtain«l 
tracings  showing  changes  in  the  volume  of  the 
hand  and  forearm;  and  he  smweeded  in  showing 
that  during  sleep  there  is  a  diminished  amount 
of  Mood  m  the  bran,  and  at  the  same  time  an  in- 
creased amount  in  the  extremities.  He  showed  fiir- 
ther  that  there  are  frequent  odjufitmenta  in  the  disbi- 
bution  of  the  bluoil,  even  duringsleep.  Thusastrong 
stimulus  to  the  skin  or  to  a  sense  organ — ^but  not  strong 
enough  to  awaken  the  sleeper — caused  a  contraction, 
of  the  vessels  of  the  forearm,  an  increase  of  blood  pres- 
sure, and  a  determination  of  blood  towards  the  brain ; 
and,  on  the  other  hand,  on  suddenly  awakening  the 
sleeper,  there  was  a  contraction  of  the  vessels  of  the 
brain,  a  general  rise  of  pressure,  and  an  accelerated  flow 
of  blooa  through  the  hemis|)heres  of  the  brain.  So 
sensitive  is  the  whole  organism  in  this  respect,  even 
daring  sleep,  that  a  loudly  spoken  word,  a  sound,  a 
touoh,  the  action  of  light,  or  any  moderate  sensory 
impression  modified  the  rhythm  of  respiration,  deter- 
mined a  contraction  of  the  vessels  of  the  forearm,  in- 
creased the  general  pressure  of  the  blood,  caused  an  in- 
creased flow  to  the  brain,  andquickened  the  frequently 
of  the  beats  of  the  heart  These  observations  show 
how  a  physiolo^cal  explanation  can  be  suggested  of 
the  influence  01 axtemal  impressions  in  modifying  the 
dreams  of  a  sleeper.  Further,  Mosso  found  that  dur- 
ing very  profound  sleep  these  oscillations  disappear : 
the  pulsatory  movements  are  uniform  and  are  not  af- 
fected by  sensory  impressions,  and  probably  this  con- 
cUtion  exists  when  there  is  the  absolute  unconscious- 
ness of  a  "dead"  sleep.  By  such  melliods  as  have 
been  employed  by  Mosso,  three  movements  of  tiie 
bndnhave  been  ofaserTed,---^!)  pulaatiom,  correspond- 
ing to  the  beats  of  the  heart :  (2)  osaVatuma,  or> 
longer  waves,  sometimes  coinciding  with  the  heart 
beatSj  or  more  generally  consisting  m  longer  festoons, 
carrying  each  a  number  of  smaller  waves,  and  believed 
to  correspond  generally  to  the  respiratory  movements; 
and  (3)  wuiidatioHB,  still  longer  and  less  marked  eleva- 
tions and  depressions,  first  clearly  observed  by  Mosso, 
and  believed  by  him  to  indicate  rhythmic  contractions 
of  the  vessels  of  the  pia  mater  and  of  the  brain.  This 
view  is  in  keeping  with  the  observations  of  Dondcrs, 
Kussmaul,  Tenner,  and  others  on  changes  of  calibre 
observed  in  the  cerebral  vessels,  and  with  the  experi- 
ments of  many  phyuologiBts,  showing  that  the  vessels 
of  the  pia  luater,  like  ouaer  vessels,  are  controlled  by 
the  vaso-motor  system  of  nerves*  (see  Phybioloot, 
"  Nervous  System  ").  It  may  therefore  be  considered 
certain  that  during  sleep  then  is  an  aneemia  or  par- 
tially bloodless  condition  of  the  brain,  and  that  the 
blood  is  drawn  off  to  other  organs,  whilst  at  the  same- 
time  this  anaemic  condition  may  be  modified  by 
changes  in  the  circulation  or  in  the  respiratory  mech- 
anism caused  by  poution,  by  sensory  impressions,  or 
by  sudd<^ti  changes  in  the  state  of  repose  of  the  mus- 
cles. The  examination  of  the  retina  (which  may  be 
regai-ded  as  a  cerebral  outwork)  by  the  ophtiialmo- 
scope  during  sleep  also  shows  a  comparatively  bloodless 
condition.  Such  are  the  facta;  the  d^cienojr  in  the 
way  of  a  theoretical  explanation  is  that  physiologists 
cannot  satisfactorily  account  for  the  ansemie  condition 
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oanriog  unconBoiouMiasB.  Sudden  hemorrhage  from 
the  fomin  and  nerve-centres,  or  a  sudden  cessation  of 
the  supply  of  blood  to  the  brain,  as  occurs  in  syncope 
{failure  of  the  heart's  action, — a  fkint),  no  doubt 
oanses  unoonsciousness,  but  in  these  circumstances 
there  is  a  tendency  to  convulsive  spasm.  Such  spasm 
is  uauaJly  absent  in  sleep,  but  sudden  jerks  of  the  limbs 
mav  sometimes  be  observed  during  the  time  when  there 
is  the  confusion  of  ideas  preceding  the  passage  into 
sleep. 

During  sleep  the  amount  of  carbonic  acid  eliminated 
is  very  much  reduced,  indicating  that  molecular 
changes  tn  the  tissues  do  not  occur  to  the  same  extent 
as  in  the  waking  state.  This  is  also  shown  by  the  fact 
that  less  heat  is  produced.  Helmholtz  states  that  the 
amount  of  heat  produced  fay  a  man  weighing  67  kilo- 
grammes (147.4  n>)  is  about  40 calories  per  hour  during 
sleep,  as  against  112  calories  per  hour  while  awake. 
This  diminished  production  of  heat  may  be  largely 
accounted  for  by  tlie  quiet  condition  of  the  muscles  of 
locomotion,  but  it  auo  indicates  diminished  tissue 
changes  throughout  the  body.  In  profound  sleep  the 
bodily  temperature  may  fall  from  to  2**  Fahr.  In 
consequence  of  diminished  oxidation  changes  during 
sleep,  it  is  not  improbable  that  excess  of  nutrient 
matter  may  then  be  stored  up  in  the  form  of  fat,  and 
that  thus  tne  proverb  "  He  who  sleeps  dines ' '  is  based 
on  a  correct  appreciation  of  the  fact  that  deep  tends  to 
produce  plethora  or  obesity. 

Whilst  it  is  easy  to  state  that  sleep  is  caused  by 
fatigue  of  the  nervous  system,  it  is  a  more 
T^^^^  di£Gwult  matter  to  explain  what  the  precise 
■leep.  ohaii|![eB  are  that  produce  the  stato  of  un- 
consciousness. Various  hypotheses  have 
been  advanced,  but  it  cannot  be  said  that  any  one  is 
wholly  satisfactory.  Aware  that  the  fatigue  of  muscle 
is  aasodated  with  the  accumulation  of  saroolactto 
wad,  Prefer  surmised  that  the  activity  of  nervous 
matter  might  be  interfered  with  by  the  accumulation 
in  the  nerve-centres  of  some  such  acid,  or  of  its  soda 
salt  (lactate  of  soda),  but  this  view  has  not  been  sup- 
ported bv  the  results  of  experiment,  as  the  injection 
into  the  Mood  of  a  dose  of  hotato  of  soda  has  not  pro- 
dnoed  sleep.  Pflii^er  has  observed  that  frogs  deprived 
for  a  oonsiderable  time  of  oxygen  passed  graiaually  into 
a  state  nsfflnbling  profound  sleep,  and  he  has  ad- 
vanced the  theory  that  there  is  no  ingan  of  the  body  so 
quickly  affected  oy  deprivation  of  oxygen  as  the  brun. 
Aooording  to  Pfliiger,  the  phenomma  of  life  depend 
on  a  dissociation  of  living  matter,  and  in  particular  the 
activity  of  the  cerebral  substance  connected  with  p^- 
chioal  states  depends  on  dissociation  changes  in  the 
gray  matter.  To  excite  the  dissociation,  however, 
oxygen  is  necessary.  The  oxygen  unites  with  certain 
of  the  compounds  set  free  by  the  dissociation,  form- 
ing, amongst  other  substances,  carbonic  acid.  If  such 
matters  as  these  that  unite  with  oxygen  are  in  suf- 
iknent  amount  to  use  up  alt  the  ox^rgen,  the  gray 
matter  of  the  brain  snfiers  f^m  a  deficiency  of  oxyj^n 
(or  fVom  its  absence),  and  also  ficom  the  accumulation 
of  carbonic  acid.  According  to  such  a  theory,  cerebral 
activity  depends  on  oerebraTrespiration,  and  sleep  b  a 
kind  of  cerebral  asphyxia.  Some  snob  condition  is 
not  improbable,  but  it  must  he  stated  that  the  evidence 
at  present  in  support  of  it  is  meagre.  Posubly  in  at- 
tempting to  account  for  the  phenomenon  of  sleep,  too 
much  importance  has  been  attributed  to  the  changes 
occurring  in  the  brain,  for^tting  that  not  merely  brain 
matter  but  everv  tissue  of^ the  body  becomes  exhausted 
work,  and  that  sleep  may  be  partly  due  to  phe- 
nomena occurring  throughout  the  body  and  not  in  the 
brain  alone.  Some  more  comprehensive  hypothesis 
than  any  yet  advanced  may  be  possible  when  Uie  con- 
dition of  mI  the  functions  daring  sleep  has  been  more 
thorDughly  investigated. 

All  the  phenomena  of  sleep  pmnt  to  a  diminished 
exfliubility  of  the  cerebral  nerve-centres  and  of  the 
spHnal  ooro.   Contrar}-  to  what  is  often  stated,  there 


can  be  no  doubt  that  reflex  action  is  in  partial  ab^- 
anoe  and  that  the  spinal  cord  is  in  astate  of  partiid in- 
activity M  well  as  the  brain.  The  only  nerve-oenties 
that  do  not  sleep  are  those  absolutelv  esscntisd  to  life, 
such  as  those  connected  with  the  heart,  with  reapi- 
raton'  movements,  and  with  the  distribution  of  blood 
by  the  vaso-motor  arrangements ;  and  Moaso'a  ex- 
periments indicate  that  even  these  have  a  certain 
amount  of  repose  in  profound  sleep. 

There  is  little  doubt  that  all  living  beings  require 
periods  of  repose  alternating  with  periods 
of  activity.  Many  plants  close  their  flowers  ^'"^SLu 
and  bend  their  petioles  at  certain  times  of 
the  du'.  These  phenomena,  called  "the  sleep  of 
pUnts,  depend  apinrentiyon  changes  in  solar  ndia- 
tion,  and  there  is  no  reason  to  believe  that  during  tbe 
time  of  quiescence  any  reparative  processes  go  on,  as 
during  the  sleeping  period  of  animals.  Naturalists 
have  observed  many  of  the  lower  animals  apparently 
in  a  state  of  sleep.  Insects,  crustaceans,  fishes,  rep- 
tiles, may  all  be  observed  occasionally  to  be  almost 
motionless  for  considerable  periods  of  time.  The 
sleeping  of  birds  is  familiar  to  all,  and  in  these  then 
are  anatomical  arrangements  by  which  the  bird  may, 
like  the  crane,  sleep  perched  on  one  leg,  or  grasping  a 
branch  with  both  feet,  like  perching  birds  generally, 
without  any  muscular  effort  and  consequently  without 
fatigue. 

The  amount  of  sleep  re<)uired  by  man  varies  accord- 
ing to  age,  sex,  and  habin  The  popular 
notion  that  a  child  sleeps  half  its  time,  an 
adult  one-third,  whilst  an  old  person  may  nqnteS 
do  little  except  eat  and  sleep  is  not  far  by  nan. 
wrong.  In  earl^  life  the  cereoral  faculties 
appear  to  be  easily  exhausted  and  during  the  frequeDt 
and  prolonged  sleeps  of  infanpy  the  brain  rests  and  the 
vegetative  changesconnected  with  nutrition  and  growth 
go  on  actively.  As  life  advances,  less  sleep  is  required, 
until  in  adult  life  a  period  of  seven  or  eight  hours  is 
sufficient.  As  a  rule,  women  require  more  ^eep  than 
men ;  but  much  depends  on  habit  Thus  most  women 
bear  the  loss  of  sleep  in  the  first  instance  better  than 
men,  because  they  have  been  accustomed  more  to  loss 
or  irregularity  of  sleep.  The  effect  of  habit  is  well 
seen  in  nnrsea,  both  male  and  female,  who  will  oftn 
be  able  to  work  for  weeks  continuously  with  snatches 
of  t^eep,  not  amounting  to  more  than  two  or  three 
hours  daily.  Sooner  or  later,  however,  even  in  these 
cases  nature  asserts  ber  danands,  and  prolonged  deep 
is  necessary  to  maintwn  health  and  vig^r. 

Wakefttloflss  daring  the  time  wheti  one  oasht  to  be  aaleep 
is  frequently  a  distressing  condition,  undennlo- 
ing  the  strength  and  ineniacltating  for  active .  Insoouila. 
and  effldent  woA.  Insomnia  or  slMiileHiuBB 
often  afflicts  these  ot  active  mental  baMts  and  lays  the  fMu- 
dation  of  premature  decay.  From  what  has  been  stated  as 
to  the  canso  of  sleep  it  is  evident  that  whatever  tends  to 
augment  uodulr  the  circulation  through  the  brain  Buqr 
cause  wakefttlness.  Thus  long-eontinned  or  pxceaslve  la- 
tellectaal  action,  or  any  powerniremotion,  may  be  iqjariow. 
Moderate  intellectual  work  is  (hvorable  to  sleep.  The 
remedy  in  such  cases  is  to  avoid  as  &r  as  possible  tiie  excit- 
ing causes  or  to  counteract  them  by  bodily  exercise  and 
attention  to  the  general  health.  When  sleeploinoi  over- 
takes  a  brain-w<»4cer  it  Is  a  tare  Indkatioo  that  less  Intel- 
lectnal  work  most  be  done,  and  that  he  ought  to  betake 
himnelf,  if  possible,  to  oot-of-door  ezereise  in  tbe  pure  air 
of  the  country.  It  is  dangerous  to  peisist,  and  still  more 
to  induce  sleep  artificial  ly  by  drugs,  as  the  overwnrked  organ 
may  become  the  seat  of  permanent  diaeaae  or  pemidona 
hamts  may  be  formed.  Thepoatareof  the  body  in  bed  may 
influence  sleep.  Thos  sncb  poaitioua  as  impede  the  fiowof 
blood  from  the  brain  without  sffeoting  the  supply  of  blood 
to  it  by  the  arteries  may  cause  sleeirieBBness.  Sometimes  in 
cases  of  insomnia  from  excessive  mental  work  there  is  the 
distressing  condition  that  sleep  diaappeais  when  the  petson 
lies  down  in  bed,altboagh  before  lying  down  he  felt  drowsy. 
In  such  a  case  resting  with  the  liead  high  may  produce  the 
desired  result.  Insomnia  may  also  be  caused  by  varlooi 
ftinetional  diseases,  whereby  Uie  amount  of  blood  in  the 
brain  is  increased.  Thus  tn  young  fomaleadanngamait  of 
the  menatmal  fUnctiona  may  cause  a  hypeiaathoaia  or  lat- 
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cnued  sensibilItT  to  such  an  extent  that  tb«  lafferar  cannot 
sleep,  or,  if  aleep  be  obtained,  it  la  so  light  as  to  be  dispelled 
bj  weak  sensory  impressiona  that  would  foil  to  aronse  a 
htalth;  person.   Again,  an  irregalar  or  deficient  action  of 
the  heart  may  cause  wakefulness,  especially  if  associated 
with  ooldness  of  the  extremittes.  Id  such  eases  the  applica- 
tiw  of  heat  to  the  feet  and  attention  to  the  digestive  orRans 
mtj  prodace  refreshing  sleep.   I^tly,  the  ezceBsive  nse  of 
nrious  drags,  sacfa  as  alcohol,  opium,  belladonna,  Indian 
hoip,  tea,  and  coffee,  may  cause  sleeplessnesB.   In  these 
oMs  a  moderate  dose  usiiwly  acts  as  a  hypnotio,  whilst  fre- 
qneoti 7  repeated  doaea  have  tiie  lewene  eflbct.  Thus  sleep- 
leKDoa  is  one  of  the  most  distresslag  symptoms  of  dellrinm 
Cremeu,  and  it  occnre  also  in  those  in  the  habit  of  indulging 
ii  opiBot,  morphia,  cblorai,  or  Indian  hemp.  The  general 
tometlTSB  at  aleeplesineBB  are  active  work,  a  owderate 
■miWBtitf  bodily  exercise,  freedom  ftom  worry  andanxiety, 
tin  BH  of  the  warm  bath  in  some  cases  to  allay  irritabili^ 
More  going  to  bed,  and  such  a  posture  in  bed  aa  the  indl- 
TidoalhasKHisdinhiaowDcaaetobe&vorable.  Sometimes 
s  Itiftk  hut  nnMtloiiB  meal  abont  an  hoar  before  retiring 
maj  condnoB  to  rieep,  bntas  a  rale  late  sappers  are  anbvor- 
able.  The  use  of  drugs  shoold  be  indulged  in  onl^  with 
qedial  advice.  It  is  not  too  much  tosay  that  the  ii^udiciona 
ose  of  bromide  of  potassiom,  chloral,  oplam,  morphia,  and 
rtinnlants  by  litenry  persons  to  procure  sleep  has  often 
been  productive  of  sad  resalts,  such  as  shattered  health,  an 
iMuable  habitof  seir^ndalgenee,  and  even  accidental  death 
(fee  Hammond,  On  Wak^fi^uu). 
Itba  matter  of  common  observation  notonly  that  certain 
persons  require  more  sleep  than  others  but 
BnwMla.    that  they  have  less  power  of  resisting  its  onset 
and  of  awaking,  "niis  condition  may  become 
moriild,  constituting  a  veritable  nervous  disease,  to  which 
the  name  "  maladie  do  sommeil "  or  hj/pttotia  may  be  given. 
It  may  be  described  as  invincible  deep,  and  it  may  continue 
fiir  weeks  and  for  months,  terminating  in  ooavulslve  seiz- 
ores,  and  even  death.   A  perslatmt  drooping  of  the  upper 
ejelid  has  been  observed  even  during  waking  honrs.  Dr. 
W.  Og]e  has  observed  in  snch  cases  an  engorgement  of  the 
eerrieal  ganglia  of  the  sympathetic ;  bat  this  may  have  ooth- 
iagtodowith  the  condition.  Oases  of  very  prolonged  sleep 
are  not  uncommon,  especially  amongst  hyMerical  females, 
bsting  four,  seven,  or  ten  days.  On  awaking  the  patient  is 
ezhaosted  and  pale,  with  cold  extremities,  and  not  unfre- 
qneatly,  after  a  brief  interval  of  waking,  passes  off  into 
another  lethargic  sleep.   Something  similu  to  this  may  be 
sen  in  ven  aged  persons  towards  the  close  of  ItfiB. 
Dwami  (cf.  I>beak,  vol.  vii.  p.  391  m.)  only  occur  when 
sleep  is  light,  .and  they  Indicate  that  conscioas- 
l^Minlnc.    ness  is  still  continued.    The  characteristic 
feature  of  dreaming  Is  that  the  lyind  has  no 
mto>l  over  the  gronpe  of  imagoe  that  crowd  upon  it.  These 
~  imiges  are  either  revivids  of  old  SMMory  impressions  that 
have  been  stored  np  io  the  brain  or  they  are  the  result  of 
•a  Dnfarammelled  imagination.  The  will  has  lost  the  power 
ofdireetionaad  oonteol;  ideas,  often  grotesqae,  always  ccni' 
Ibnd,rl8e  a^paiantly  spoutaneoosly,  an  vivid  for  an  Instant, 
sad  USD  disaraear.  Dreaming  may  be  described  as  a  kind 
•f  phyilologiau  deliriom.  A  consideration  of  the  state  in- 
diotes  that  the  cerebral  hemispheres  are  partially  active 
•ad  that  it  is  the  inhibitory  power  that  is  deficient  (see 
tanioLO0T,''NerToa>fiy8tem").  A  ftarther  exphmation 
cannot  be  givm  in  the  present  state  of  oar  knowledge  of 
cerebraJ  physiology,  but  some  of  the  more  evident  cond  itions 
or  laws  ta  the  dreuning  state  may  be  indicated.   (1)  The 
thaiaeter  of  dreams  to  often  determined  by  a  predominant 
diOB^or  train  at  Ideaa  tiut  baa  ocoupted  the  mind  before 
going  to  deep.  Thus  the  events  of  the  preceding  day  may 
produce  a  purticnlar  kind  of  dream,  and  not  onfrequently 
when  a  person  attemptaon  waking  to  unravel  bis  dream  be 
may  find  the  oonnemng  thread  in  an  oocorrence  or  in  a 
Mvraiatlon  or  in  the  thonghti  mggested  bya  book  on  the 
pevionad^.  ItwonldthusseemuiiitthememoryofreoeQt 
tilings  (and  physiologically  there  must  be  an  organic  huis 
for  memory)  may  revivify  old  and  apparently  forgotten  im- 
ions.  (2)  In  dreaming,  the  train  of  thought  may  be 
mfiaeneed  by  impr«asions  made  on  the  senses  of  the  sleeper, 
Hfldently  intense  to  produce  this  result,  but  not  intense 
(Bon^  to  awake  him.  Thus  a  sudden  sensory  impression, 
nah  as  a  load  aoand,  a  onrreot  of  oold  air,  a  restrained 
fodtfam  of  me  of  Uie  limbs,  a  word  or  sentence  uttered  by 
a  bmiliar  voice,  may  arouse  a  dream  or  turn  the  disordered 
ttnog  of  foncies  in  a  new  direction.   In  some  instances, 
the  dreamer  Is  peculiarly  susceptible  to  such  external  im- 
inarions,  so  that  the  same  stimulus  will  always  give  rise  to 
the  same  kind  at  dream.   (3>  It  has  frequently  been  ob- 
ttrrsd  that  In  dreaming  there  may  be  memories  of  old  Im- 
imidoaa,  sosnea,  fiMses,  words,  that  have  long  since  faded 
nam  tte  netdlaellui  doring  waking  hoam,  showing  that 


many  impressions  that  are  supposed  to  be  lost  are  only  foio 
gotten  and  require  but  the  appropriate  stimulus  to  cause 
them  to  start  vividly  into  mental  life.  (4)  In  rare  instances 
there  maybe  consecutive  thought  in  dreftms,  so  that  the 
dreamer  may  write  verse,  frame  speeches,  or  even  work  out 
mathematical  problems.  Host  persons  have  had  expcntonee 
of  this  strange  kind  of  power  and  have  regretted,  in  the 
partially  conscious  state  before  awaking,  that  tbey  could 
not  preserve  some  of  the  resnltck  feeling  aaaured  that  the 
sober  reality  of  waking  life  would  dispel  the  vision.  (5) 
Dreams  mue  only  a  feeble  Impression  on  the  memory,  so 
that  on  awaking  what  is  at  first  vivid  and  distinct  fiides 
insensibly  and  rapidly  away.  This  may  be  accoqnted  for 
by  the  evaneaceDt  character  of  the  mental "  stuff"  of  dreams. 
In  the  waking  state  an  act  <rf  attention  is  reauired  to  fix 
anything  in  the  memory,  and,  as  thto  to  abaent  in  dreaming, 
the  impreasions  do  not  leave  a  permanent  eflbct.  For  thu 
reason  also  in  dreams  we  have  no  memory  of  former  dreams. 
(8)  All  have  observed  that  there  is  no  feeling  of  time  or  of 
space  in  dreams.  We  live  in  an  ideal  world.  !%»  probably 
arises  from  tiie  absence  of  fixity  of  thonght,  so  that  there  to 
no  apparent  connection  between  the  successive  pictures  of 
the  imagination.  (7)  In  some  dreams  the  activity  of  the 
cerebrnm  Is  such  that  the  train  of  thoughts  prompts  to  move- 
ment, and  the  sleeper  may  be  heard  mattering  In  his  sleep 
or  teasing  the  arms  or  a\aklng  gestures.  There  are  grada- 
tiooB  between  thto  condition  of  a  "  troubled  "  dream  and 
that  of  true  somnambulism. 

Somnambulim. — Some  persons  rise  during  sleep,  walk 
about,  apparently  unconscious  of  all  external 
impressions,  after  a  time  return  to  bed,  and  when  Bomnam- 
they  are  awake  they  have  no  recollection  of  any  buUsm. 
of  these  occurrences.  Sometimes  the  actions 
performed  are  of  a  complicated  character  and  bear  some  re- 
lation to  the  daily  life  of  the  sleeper.  Thus  a  oook  has 
been  known  to  rise  out  of  bed,  carry  a  pitcher  to  a  well  in 
the  garden,  fill  it,  go  back  to  the  bonse,  fill  various  veeseto 
oarefhlly  and  wiUiout  spilling  a  drop  of  water,  then  return 
to  bed,  and  have  no  recollection  of  what  had  transpired. 
Again,  somnambulists  have  l>e6n  observed  to  write  letters 
or  reports,  execute  drawings,  and  play  upon  musical  instru- 
ments. Freouently  they  have  gone  along  dangerous  paths, 
executing  delicate  movements  with  precision.  Four  types 
of  somnambulist  maybe  noticed, — (1}  those  who  speak  with- 
out acting,  acommon  variety  often  observed  in  children  and 
not  usually  considered  somnambulistic :  (2)  those  who  act 
without  speaking,  also  well  known  and  the  most  common 
type ;  (3)  those  who  both  act  and  speak,  more  exceptional ; 
and  (4)  those  who  both  act  and  speak  and  who  have  not 
merely  the  sense  of  touch  active  but  also  the  senses  of  sight 
and  hearing.  The  Jonrth  class  is  the  most  extreme  type 
and  merges  into  the  physiological  condition  of  meemerism 
or  hypnotlHD.  Thto  peculiar  condition  has  already  been 
fully  described  onder  animal  magnetism  (aee  Maowbtish, 
Animal),  and  it  to  necessary  here  only  to  notice  it  in  con- 
nection with  the  subject  of  sleep.  Many  observations  in- 
dicate that,  at  all  events  in  some  cases,  the  somnambulist 
engaged,  for  examtfe,  la  writing,  has  a  mental  pictare  of 
the  page  before  him  and  of  the  words  he  has  written.  He 
does  not  see  what  he  really  writes.  Thto  has  been  proved 
by  causing  persons  to  write  on  a  sheet  of  paper  lying  on  the 
top  of  other  sheets.  ■  After  he  has  been  aUowed  to  write  a 
few  sentence^  ttie  sheet  was  carefQlly  withdrawn  and  he 
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continued  his  writing  on  the  next  sheet,  beginning  on  the 
new  sheet  at  the  corresponding  point  where  he  left  off  on 
theHrstone.  Moreover,  the  aomnambaltot,  by  force  tuFhaU^ 
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stroked  t's  and  dotted  i's  at  the  exact  plac«s  where  the  t'a 
and  i's  woald  have  heen  had  he  wrltteo  ooDtiaaoiuly  on 
one  sheet,  shoijing  that  what  he  was  conscious  of  waa  not 
what  was  before  hnn  bot  the  mental  picture  of  what  he  had . 

done. 

The  preceding  table,  modified  tvota  two  such  tables  given 
by  Ball  and  Chambord  in  their  exhaustive  article  "  Som- 
namhulisme,"  in  the  Didumnaire  Skej/di^tittiqM  de$  Seiauxt 
Midieatei,  shows  the  relation  of  the  vanons  intermediate 
conditions  of  sleeping  and  awaking,  and  of  the  dreaming 
and  BomnambuliBtic  states.  The  horizontal  stroke  indl- 
cateathe  prcseoceof  the  condition  the  nameof  which  heads 
the  oolnmn. 

The  somnambulist  acts  his  dream.  His  condition  is  that 
of  a  vivid  dream  in  which  the  cerebrum  is  so  active  as  to 
influence  centres  usually  concerned  in  voluntary  aove- 
menta.  Under  the  dominant  idea  he  executes  the  move- 
ment! that  thia  idea  would  natnnlly  excite  in  the  waking 
state.  Many  of  his  movements  are  in  a  sense  pnipoeive: 
his  eyes  may  be  shut,  so  that  the  movements  are  executed 
in  the  dark,  or  the  eyes  may  be  open  so  that  there  is  a  pic- 
ture on  the  retina  that  may  awaken  ao  conscioosness,  and 
yet  may,  hy  reflex  mechanisms,  be  the  starting  point  of 
deflaite  and  deliberate  movementa.  In  many  cases  he  does 
not  hear,  the  auditory  centres  not  responding;  hut  In  others 
suggestive  words  may  alter  tiie  current  of  his  dream  and 
lead  him  to  perform  other  actions  Uian  what  he  intended  to 
do.  On  awaking,  there  is  ^ther  no  memory  of  wliat  has 
taken  place,  or  the  dim  recollection  of  a  fttdtng  dream. 

It  ia  important  to  notice  that  there  is  scarcely  any  action 
of  which  a  somnambulist  may  not  be  capable,  and  immoral 
acts  from  which  the  individual  would  shrink  la  waking 
honrs  may  be  performed  with  Indifference.  Considering 
the  abrogation  of  self-control  peculiar  to  the  physiological 
condition,  it  is  evident  that  no  moral  responsibility  cau  be 
attached  to  such  actions.  In  cases  where  somnambulistic 
propensities  place  a  person  in  danger,  an  endeavor  should 
be  made  to  induce  him  to  return  to  bed  without  awaking 
him ;  as  a  rode  awakening  may  produce  a  serious  shock  to 
The  nervous  system.  Inquiry  ahoald  then  be  made  into  the 
exciting  cause  of  the  somnambulistic  dream,  such  as  a  par- 
ticular train  of  thought,  over-excitement,  the  reading  of 
special  books,  the  recollection  of  an  accident  or  of  a  crisis 
in  the  peraon'a  history,  with  the  view  of  removing  the 
cause  if  poastUe.  It  should  never  be  foimtten  that  som- 
nambnltam,  like  chorea,  hysteria,  and  epilepsy,  is  the  ex- 
pression of  a  general  morbid  predispo^tion,  an  Indication 
of  a  nervons  dtatheeis,  requiring  careful  treatment  so  as  to 
avoid  more  dangerous  maladies. 

See  article,  "Sommell,"  in  the  DMonnein  EncydoptdUiae  da 
S<Mnce$  MtMBoiea,  where  a  flilt  bibliography  te  given,  and  where 
also  there  Is  an  account  of  the  medico-latai  questions  connected 
with  Bleep  and  BomnambuUnn :  MacnLth,  PAvMoinr  Seep; 
Durham,  ''On  the  Physloltwy  of  Sleep,"  In  Gay's  HomVaiReporU, 
1860 ;  KohlschOtter,  "  Die  Hekanik  des  Scblafes,"  In  Z.f.  raitm. 
Jfed..  VOL  xxxllL,  1869;  PflOger,  "Theorle  des  Scblafes,'^ In  i^fi- 
ger'a  ArtMc,  vol.  x„  1875 ;  Hono,  Ueber  den  Kreittanf  det  5Iutes  An 
moucMcAen  GeMm,  Lei  pete,  1881.  As  to  somnamboIiEtn,  see  the 
article  on  the  subject,  in  the  DlcUoimairt,  both  tor  fUll  details  and 
a  copious  bibliography.  (j  u.  it.) 

SLEIDANUSj  John  fc.  1506-1556),  the  annalist 
of  the  Refonnation,  was  born  at  Schleiden  (now  a 
small  village  in  the  Oleffthal,  about  42  miles  southwest 
of  Cologne]  in  1506  or  1508.  Passing  from  the  village 
Bcbool,  he  studied  at  Li^ee,  Coltwie  (?),  Tjouvam 
(where  he  becatne  tutor  to  tne  son  of  Count  Afander- 
Bcheid  of  Schleiden),  Paris,  and  Orleans  (where  he 
studied  law).  In  1536  he  became  secretary  to  Cardi- 
nal du  Bella^,  minlBter  of  Francis  I.,  and  spent  five 
years  with  him  and  with  his  brother,  Cardinal  Guil- 
laume  du  Bellay.  The  Cardinals  Du  Bellay  belonged  to 
that  party  among  the  French  nobility  who  desired  on 
political  grounds  an  alliance  between  the  German  Prot- 
estants and  Kanras  agunst  the  emperor  Charles  V., 
and  who  employed  the  ieaden  of  the  Strasburg  citizens 
us  intermediaries.  Sleidanus,  whil:$t  among  the  human- 
ists of  Li£ge,  had  adopted  Protestant  opinions,  had 
learned  to  distrust  the  Homanist  policy  or  Charles  V., 
andvashim&elf  a  strong  supporter  on  religious  and  po- 
litical grounds  of  the  plans  of  the  brothers  Du  Bellay. 
Their  confidence  in  him  was  such  that  he  was  sent 
(1540)  to  watch  the  conduct  of  the  French  ambassador 
at  Ha^tuu,  and  this  brought  him  into  personal  rela- 
tion with  the  German  Protestant  leaders.  Next  year 
Du  Betl^  sent  him  to  oonfer  with  the  heads  of  the 
Sehmdkaldio  League,  when  he  found  his  patron's  ideas 


unaooeptable.   Philip  of  Hesse  and  the  electorof  Sax- 
ony would  make  no  alliance  with  a  foreign  pow^ 
against  the  emperor,  and  distrusted  Francis  perBooalty 
because  of  his  persecution  of  French  Prot^tants. 
is  possible  that  this  news  made  Du  Bellay  feel  that 
he  had  no  fiirther  need  for  his  secretary,  for  we  find 
Sleidanus  leading  a  wandering  life  for  two  yean,  and 
finally  making  Strasburg  his  home,  although  he  stOl 
kept  up  a  pontical  correspondence  with  Fnuice.  Slei- 
danus had  been  aocustomed  to  oopy  all  documents 
bearing  upon  the  Reformation  to  which  he  had  aooen, 
and  Buoer,  who  had  seen  his  oollect4on,  propcsed  to 
Philip  of  Hesse  to  appoint  him  historian  of  the  Refor- 
mation, giving  him  a  salarv  and  access  to  all  neceesan* 
documents.  Afler  some  delay  the  heads  of  the  Schmu- 
kaldio  League  agreed  to  Bucer's  proposal,  and  Slei- 
danus began  his  great  work  and  finished  the  fint 
volume  in  1545.    In  that  year  he  was  again  recalled 
to  diplomacy,  and  went  to  England  in  a  French  em- 
bassy to  Henry  VIII.    While  there  he  diligently  col- 
lected materials  for  his  histoiy.   On  his  return  to 
8trad>ius  he  was  qent  fay  that  city  as  one  of  its  rep- 
resentatives to  the  diets  of  Frankfort  and  Worms ; 
and  thence  he  proceeded  to  Marilmrg  to  explore  the 
archives  of  Philip  of  Hesse.    The  SchmalkiJd  War 
interfered  with  this  work,  and  also  prevented  the  Mo- 
ment of  Sleidanus,  who  in  his  difficulties  applied  to 
England  for  aid,  and  at  Cranmer's  intercession  reeaved 
a  yearly  pension  (not  long  continued)  from  Kdwaid  VL 
In  1551  Sleidanus  went  to  the  council  of  Trent  as  rep- 
resentative from  Strasburg,  charged  also  with  rail 
powers  to  act  for  the  imperial  cities,  Esslingen,  Ravens- 
Durg,  Reutlingen,  Biberauh,  and  Lindau.    On  his 
return  his  friends  got  him  appointed  professor  of  law 
in  Strasburgj  and  ne  was  once  more  able  to  ^ve  his 
whole  attention  to  his  great  work,  which  hefinisbed 
for  the  press  in  1554.   But  want  of  money,  the  death 
of  his  wife — whom  he  had  married  in  1546  on  his  re- 
turn from  the  diet  of  Frankfort — and  other  miifor- 
tunes,  compelled  him  to  delay  printing.   The  book  st 
length  appeared, — Commentarmrum  at  statu  religioHts 
€t  reipvmicce,  Carolo  V.  Cctsare,  I^ibri  XXVI.  (titos- 
lated  into  English  by  John  Daws  in  1 560  and  oy  G. 
Bohum  in  1689).    But  the  troubles  of  Sleidanus  were 
not  ended.*  The  work  was  too  impartial  to  please  any 
one^  and  even  the  fjentle  Melanchthon  was  unable  to 
praise  it   It  remains^  notwithstanding,  the  most  val- 
uable contemporary  history  of  the  times  of  the  Befor- 
mation,  and  contains  the  largest  collection  of  important 
documents.    The  author  died  at  Strasburg  in  Ootobeiv 
1556,  in  poverty,  and  inconsolable  since  tne  death  of 
his  wife. 

See  H.  BaumRnrten,  V^r  Sladanm  Ltiem  wul  Bri^fitedtti 
(167B),  and  meidant  Bri^fimlud  (1881). 

SLIGO,  a  maritime  county  in  the  northwest  of 
Ireland,  in  the  province  of  Connaoght,  is  ntuated 
between  53°  54'  and  54°  28'  N.  lat  and  between  8' 
10'  and  9°  IC  W.  long.,  and  is  bounded  N.  by  the 
Atlantic,  E.  by  Leitrim,  S.E.  by  Roscommon,  and  S. 
and  W.  by  Mayo.  The  total  area  is  451,129  acres,  or 
nearly  70i5  square  miles.  Its  greatest  length  from 
north  to  south,  between  Mullaghmoro  Head  and 
Lough  Gara^  is  38  miles  and  ite  greatest  bi«adth  from 
east  to  west  is  41. 

The  coast-line  is  very  irregular  and  in  some  [daces 
rises  into  grand  escarpments  and  terraces.  The  prin- 
cipal inlets  are  Killala  Bay  and  Sligo  Bay,  the  latter 
suodivided  into  Brown  Bay,  DrumcIifTe  Bay,  andBiJ- 
lysadare  Bay.  Near  the  coast  are  the  islets  of  Inisb- 
murray.  Coney,  and  Oyster.  Though  Sligo  cannot  be 
compared  for  scenery  with  the  westcon  parts  of  Ha^vo. 
it  is  in  many  places  charmingly  picturesque,  beiufc 
well  wooded  and  possessing  several  fine  lakes  aira 
rivers,  as  well  as  some  ranges  of  hills  which  from  their 
situatjon  and  grouping  have  a  very  striking  effect.  In 
the  north  are  the  limestone  elevations  <»  BenbnllHB 
(1722  feet)  and  Knodcnarea  (1078),  oontrasting  Bndy 
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with  the  u^acent  rugged  gneisB  moontains,  among 
which  are  King's  Mountain  (1965  feet)  and  GuUogber- 
faoy  (1430).  In  the  west  are  the  raDgea  of  the  Siieve 
Gamph  and  Ox  Mountains,  1300  and  1600  feet  re- 
spectively. The  Curlew  Mountains  (nearly  900  feet 
high)  separate  Sligo  from  Rosoommon.  The  principal 
riren  are  the  Moy,  forming  for  a  part  of  its  course 
boandary  with  Mayo,  and  flowing  southwestwards 
and  then  northwards  into  Killala  Bay ;  the  Easky, 
flowing  northwards  fh)m  Lough  Easky ;  the  Ballysa- 
dare,  with  its  branches  the  Owenmore,  Owenbeg,  and 
AiTOW  or  UnshiD ;  and  the  Oarvogue,  flowing  from 
Lough  Qill.  Except  Uie  finely  situated  Lough  Gill 
(3130  acres)  extenaiog  into  Leitrim,  Lough  Arrow 
(3010),  and  Lough  Ghra  (3683),  none  of  the  lakes 
have  BO  huge  an  uea  as  400  acres. 

The  C^rboniferoiu  Ifonntalm  Lhuortone  forms  the  basis 
of  a  great  part  of  the  ooanty,  and  Inelndes  the  Lower 
LimcBtoae  dup  or  black  shale  seriea  vict  the  Upper  Lime- 
ttone,  which  rises  occaaionally  into  a  lofty  tableland. 
There  is  a  small  tract  of  Yellow  Limestone  in  the  extreme 
north,  as  also  on  the  north  and  northeast  of  Longh  Gsra, 
whence  It  extends  into  Hayo.  The  Old  Bed  Sandstone  ap- 
peus  in  two  masses  near  Loagh  Arrow.  A  small  tract  of 
mnite  enters  the  county  on  the  soathweet,  coming  ftY>m 
■etwMB  Longh  Oonn  and  Fozford  in  Hayo,  giving  place  to 
a  broad  bdt  of  trap  porphyry  boanded  by  a  narrow  fringe 
•f  OM  Bed  Sandstone,  which  stretches  in  a  northeasterly 
dincdon  along  the  line  of  the  Ox  Mountains  to  Ballysadare 
Bay.  Iron  is  abosdant,  especially  in  the  neighborhood  of 
the  Oi  Honntains,  bat  from  want  of  fhel  is  not  worked. 
Pare  copper  is  fonnd  in  the  beds  of  some  of  the  rivers,  and 
nlphata  of  copper  and  Iron  p^tee  occor  in  some  places. 

JftitmUwre. — There  is  comideiable  varie^  both  in  the 
chaneter  of  the  soil  and  in  the  agricnltoral  advancement 
in  diffeient  parts  of  the  county.  In  some  parts  it  is  a  light 
ttndy  loam  resting  on  a  ft^tone  bottom,  and  in  the  lower 
districts  a  rich  and  deep  monld  prevails  resting  on  a  sab^ 
ttcstnm  of  limestone.  Owing  to  the  moistness  of  the 
dtmate  cattle  feeding  is  fonnd  to  be  the  most  remnnentive 
■ethod  of  &rming.  Out  of  a  total  of  451,429  acres  231,- 
TSS  or  51.3  per  cent  in  1884  were  under  grass,  86,365  nnder 
CTops,  38,431  bog  and  marsh,  70,599  barren  mountain  land, 
7577  woods  and  plantations,  and  417  fallow,  the  remaining 
15,997  sores  being  nnder  water,  roads,  fences,  eto.  The 
totil  nomber  of  holdings  was  15,352,  there  being  752  ander 
1  acre,  1443  between  1  and  6  acres  each  in  extent,  5834  be- 
tween S  and  15,  4592  betweui  15  and  30,  1620  between  30 
ud  50^  and  1211  of  100  sans  and  upwards.  The  total  area 
onder  com  crops  in  1884  was  24^24  acres,  while  In  1875  it 
wu  30^810;  under  green  crops  25,897,  in  1875  30,491 :  under 
meadow  and  clover  36,120,  in  1675  32,396 ;  and  nnder  flax 
34,  in  1875  175, — the  total  area  nnder  tillage  having  de- 
cnssed  between  1875  and  1884  from  93^72  to  88,365  acres, 
or  tbe  com  crops  In  1884  oats  ocoapled  23,055  acres,  and 
green  crops  and  potatoes  19,835.  The  number  of  horses  be- 
tween 1^  and  1884  inoreiwed  from  7244  to  8292,  of  asses 
ban  7588  to  8471 ;  cattle  decreased  from  97,658  to  89,458, 
ihem  from  86JBBT  to  84,894;  pigs,  again.  Increased  from 
19,728  to  28.806,  goats  from  3081  to  4745,  and  poultry  from 
277,113  to  306,506.  According:  to  the  landowners'  return 
Sigo  wss  divided  among  656  proprietors,  possessing  446,- 
397  acres  at  an  annnal  valae  of  £210,382  [$1,022,456.62],  or 
abeafe  8s.  4)d.  19^]  P«r  >cn.  The  principal  proprietors 
wen  Odouel  E.  H.  Cooper,  34,120  acres ;  Sir  Robert  Gore 
Booth,  31.774 ;  Charles  W.  O'Hara,  21,070 ;  W.  R.  O.  Gore, 
21,019;  Owen  Wynne,  12,962;  Colonel  King-Harmaa,  12,- 
«9;  Hob.  Evelyn  Ashley,  12,480;  and  William  Phibbs, 

,  Mmitfmetwnt  owl  other  Awluftrus.— Omrse  wotdlens  and 
linens  at«  manufactured  for  home  oonsnmntion,  and  there 
we  tanneries,  distilleries,  and  breweries  in  the  principal 
towns.  A  considerable  seneral  trade  is  carried  on  at  the 
parts  of  Ballina  (on  the  Moy)  and  Sligo.  The  fisheries  on 
the  cosst  are  Talnafal&  and  titers  are  important  salmon  flsh- 
nies  at  the  months  of  the  rivers. 

MmiiMnition  and  Ajnt&ifion.— The  county  is  divided 
into  6  bamaies,  and  contains  37  parishes  and  4  parts  of 
|isrishea,aad  1282  townlands.  The  connty  has  three  poor- 
law  anions— Dromore  West,  Sligo,  and  Tobercarry— with 
psrts  of  the  unions  of  Ballina  and  Boyle  (Roscommon).  It 
ii  in  the  Oonnanght  circuit,  and  assizes  are  held  at  Sligo 
ud  quarter  sessions  at  Ballymote,  Easky,  and  Sligo.  It  is 
M  the  Dablin  military  district,  and  there  are  barracks  at 
Sligo.  For  parliamentary  representation  the  county  has 
sjase  1866  nnied  two  divisions  (North  and  South),  each 
Mnnbig  a  member.  Between  1841  and  1851  tiie  popnia* 


tion  decreased  from  180,886  to  128,515  or  20  per  cent.,  and 
by  1881  it  had  decreased  to  111.578  (56,144  males,  56,434  fe- 
males), or  38.3  per  oent.  since  1841.  In  1881  the  number  of 
persons  who  conld  read  and  write  was  52,602,  who  could 
read  only  15,574,  who  could  neither  read  nor  write  43,4(^, 
There  were  2326  who  conld  speak  Irish  only,  while  24.:^^ 
could  speak  Irish  and  English.  There  were  10  superior 
schools  with  266  pupils,  of  whom  142  were  Catholics  and 
124  Protestants,  and  211  primary  schools  with  13.714  pupils, 
of  whom  12,070  were  Catholics  and  1644  Protestants.  The 
principal  towns  are  Sligo  (popuUtion  10,808  in  1881),  Ballina 
(1442  in  Sligo  and  4316  ui  Mayo),  Ballymote  (1145),  and 
Tobercurry  (1081). 

Sittory  and  AntigwUist. — In  the  time  of  Ptolemy  the  dis- 
trict was  inhabited  by  the  Smutm,  the  capitu  Nagnata 
being  somewhere  near  the  site  of  the  present  town  of  Sligo. 
Afterwards  it  was  possessed  by  a  branch  of  the  O'Connors, 
called  O'Connor  Sfigo.  On  the  landing  of  Henry  II.  it 
gradually  fell  into'  tiie  power  of  the  De  Burgos.  The  dis- 
trict formed  part  of  Oonnaught,  whioh,  in  the  reign  of 
Eliiabeth,  was  divided  into  seven  counties.  On  the  laotb 
of  Gsrrowmore,  between  Sligo  and  Ballysadare,  there  is  a 
remarkable  collection  of  Druidical  remains,  consisting  of 
cairns,  a  circle,  eromtechs,  an^  pillar  stones.  At  Drumcliffe 
Is  the  only  round  tower  now  remaining  in  the  connty,  and 
a  beantiral  Celtic  cross  13  feet  in  height.  The  principal 
monastic  ruins  are  the  abbey  of  St.  Fechan  at  Ballysadare, 
with  an  ancient  church  displaying  some  cnrions  architect- 
ore  of  the  11th  or  12th  century ;  the  remark^le  gronp  of 
buildings  on  Inishmurray ;  and  the  aUray  of  Sligo,  noticed 
under  uie  town  below.  There  are  a  considerable  number 
of  old  castles,  but  none  of  special  interest. 

SLIGO,  the  chief  town  of  the  above  county  and  an 
important  seaport,  is  finely  situated  at  the  mouth  of 
the  Gtarvogue,  near  Lough  Gill,  137  miles  northwest, 
of  Dublin  by  rail.  The  town  is  rather  irregnlariy 
built  and  has  a  deoayed  appearance,  which  somewhat 
belies  its  actual  prosperity.  Formerly  it  was  fortified 
by  a  oastle  and  walls,  but  of  these  there  are  now  no 
remains.  The  abbey,  founded  in  1252  by  Maurice 
Fitzgerald,  lord-justioe,  is  one  of  the  finest  monastic 
rains  in  Ireland.  It  was  partly  destroyed  by  fire  in 
1414  and  again  in  1G42.  Within  recent  yeara  measures 
have  been  taken  to  preserve  it.  Three  sides  of  the 
cloister  of  the  quadrangle  still  remain,  and  the  lofty 
quadrangular  tower  at  the  junction  or  the  nave  and 
cnancel  is  entire.  The  eastern  window,  stall  very  per- 
fect, is  of'  the  date  of  the  original  structure.  The 
principal  modem  buildings  are  the  new  Catholic 
cathedral,  in  the  Norman  style  with  a  finely  sculptured 
doorway,  the  town- hall  (1865-46),  the  county  court- 
house, the  eostom-honse,  the  lunatic  asylum,  and  the 
barracks.  The  quays  are  commodious,  and  steamets 
ply  to  and  fro  between  Sligo  and  Glasgow,  Liverpool, 
and  Londondeny, — the  principal  exports  being  cattle, 
fowls,  eggs,  and  butter,  and  the  imports  coal,  iron, 
timber,  and  provisions.  The  port  is  under  the  control 
of  harbor  oommissioners.  There  is  an  important 
hotter- maricet,  and  maize,  flour,  and  com  mills.  The 
population  in  1861  was  10,693,  and  in  1881  it  was 
10,808. 

A  oastle  was  built  at  Sligo  by  Maurice  Fitsgerald  in  1242, 
which  in  1270  was  taken  and  destroyed  by  O'Donnell ;  in 
1310  It  was  rebuilt  by  Richard,  earl  of  Ulster,  and  was  again 
p^ly  destroyed  in  1369  and  1394.  Early  in  the  reign  of 
James  I.  the  town  received  a  market  and  two  annnal  fairs ; 
in  1613  it  was  incorporated  and  received  the  privileges  of  a 
borough ;  and  in  1621  it  received  a  charter  of  the  staple.  In 
1641  it  was  besieged  by  the  I^rllamentary  foroee  noder  Bit 
Charles  Coote,  but  was  afterwards  evacnid»d.  and  occupied 
by  the  Boyalists  till  the  termination  of  the  war.  In  1888  it 
declared  in  favor  of  James  II..  and,  after  being  captured  by 
the  Ehiniskilleneis,  was  retaken  by  General  Sarsfield,  hat 
nltimatoly  surrendered  to  the  earl  of  Onnard,  The 
borough  was  disftwiehlsed  In  1870. 

SLIVEN,  Slivno,  Selimnia.  Islemniye  or  Isli- 
HVE,  an  important  town  of  £ast  Roumelia,  situated 
at  the  southern  base  of  the  Balkans,  750  feet  above 
the  sea,  where  several  mountain  streams  flow  south  to 
the  Tni^a,  a  txibntary  of  the  Maritza.  The  luxuriant 
foliage  of  its  trees  and  the  general  picturesqueness  of 
its  appearance  gain  in  effect  by  the  contrast  which 
they  present  with  the  bare  gneiss  and  porphyry  sum- 
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mita  that  rise  immediately  to  the  north.  On  the  south 
it  IB  surrounded  by  orchards,  gardens  and  extensive 
mulberry  plantations.  Besides  a  large  number  of 
mosques,  the  public  buildings  comprise  a  syni^gue 
and  four  ChristiaQ  churches  ;  but  there  is  nothing  of 
much  architectural  interest  in  the  town.  A  Govod- 
ment  faotory  for  the  manufacture  of  military  clothing 
was  established  in  1834  ^  there  is  a  good  silk  industry; 
and  Sliven  red  wine  is  famous.  The  population 
(Turks,  Bulgarians,  Anneaians,  Greeks,  Jews,  and 
Gypues)  was  22,000  in  1872. 

Sliven,  the  Stlifanos  of  the  Byuntioe  writers,  owes  a 
good  deal  of  its  importanoe  to  ita  strategical  poeition  on  one 
of  the  trana-fialksn  highways  to  Adriaoople  and  the  sonth. 
In  early  timea,  when  it  was  a  subject  of  dtspate  between 
ByiaDtiatQ  and  BalintTia,  it  generally  followed  the  &te  of 
Aidos  and  Mosembrla  (Hisivri).  After  its  capture  by  the 
Turks  (1388)  it  was  one  of  the  "  voiuik  "  towns  which  re- 
mained exempt  from  taxes  and  were  allowed  to  el«Gt  their 
•wn  ToiTode;  hnt  those  privil^es  were  lost  in  the  16tb 
aentnry.  On  ISth  Aagast,  1839,  Sliven  was  occupied  by  the 
Koasian  army  ander  Budiger  and  Qortchakoff. 

SLOANE,  Sib  Hans  (1660-1753),  a  oelebrated  col- 
lector and  sncoessful  physician,  was  bom  on  16th 
April,  1660,  at  Killileagh  in  county  Down,  Ireland, 
woere  his  iather  had  settled  at  the  head  of  a  Sootdi 
colony  sent  over  by  Jamea  I.  He  had  as  a  yoath  a 
strong  turn  for  coHecting  objects  of  natural  history  and 
other  ooriosiUes.  This  Ted  nim  to  the  study  of  medi- 
dne,  which  he  went  to  London  to  punoe,  directing 
his  attention  assiduously  to  botany,  materia  mediea 
and  pharmacy.  Hia  oollecting  propensities  made  him 
useful  to  the  more  philosopnically  minded  Ray  and 
BoylOj  and  procured  nim  their  patronage.  AfUr  four 
years  in  Ix>ndon  he  travelled  through  France,  spend- 
iiMTBome  time  at  Paris  and  Montpellier,  and  taking  bis 
M7D.  degree  at  the  university  of  Orange.  He  re- 
turned to  l4)ndon  with  a  considerable  ooUeoUon  of 
planta  and  other  curiosities,  of  which  the  former  were 
sent  to  Rav  and  utilised  by  him  for  his  Mtttory  qf 
Planu.  Sioane  was  quickly  elected  into  the  Boyal 
Society,  and  at  the  same  time  he  had  the  good  fitrtone 
to  attract  the  notice  of  Sydenham,  who  took  a  fanoy 
to  him  and  cave  him  valuable  introductions  to  practice. 
In  1687  he  became  f^ow  of  the  College  of  Physicians, 
and  took  the  opportunity  of  proceeding  to  Jamaica  the 
same  year  as  pnysiraan  in  the  suite  of  the  dnke  of  Al- 
bemarle. The  duke  died  soon  after  landing,  and 
Sloane's  visit  lasted  only  fifteen  months ;  but  during 
that  time  he  got  together  about  800  new  spedes  of 
plants,  the  island  being  at  the  time  virgin  ground  to 
the  botanist  Of  these  he  published  an  elaborate  cata- 
logue in  Latin ;  and  at  a  later  date  (1707-25)  he  made 
the  experienoes  of  his  visit  t^e  sul^ject  of  two  sumptu- 
ous foUo  volumes.  His  merits  as  a  collector  were  suf- 
ficient to  give  him  a  high  piece  in  the  sdentifio  drcles 
of  the  time.  He  beoame  secretary  to  the  Royal  Society 
in  1693,  and  edited  its  T^ntactidna  for  twenty  years. 
His  practice  as  aphysician  among  the  upper  classes  was 
laige  and  lucrative ;  he  is  said  to  have  inspired  the 
memb«rs  of  the  court  and  aristocracy  with  the 
"greatest  confidence  in  his  prescriptions."  In  the 
pamphlets  written  concerning  Dr.  Cockburn's  sale  of 
a  secret  remedy  for  dysentery  and  other  fluxes,  it  was 
stated  for  the  defence  that  Stoane  himself  did  not  dis- 
dain the  same  kind  of  professional  conduct:  and  there 
is  some  color  given  to  that  charge  by  the  fact  that  his 
only  medical  piece,  an  ^ccounf  qf  a  MecUcine/or  Sore- 
neu,  WeaJaieu  ana  other  Dittempen  of  the  £^e»  (Lon- 
don, 1745J  was  not  given  to  the  world  until  ita  author 
was  in  hu  eighty-fifth  year,  and  had  letiifid  fiom 
praotioe. 

On  Uie  aooesmon  of  George  I.  Sioane  was  made  phy- 
neian-general  to  the  army,  and  in  1716  was  created  a 
Intronet,  being  the  first  medical  practitioner  to  receive 
an  hereditary  title.  In  1719  he  became  mesidentof 
the  Coll^  of  Ph}*sicians,  and  held  the  office  sixteen 
years.   In  1727  he  snooeeded  Sir  Isaac  Newton  in  the 


presidential  chur  of  the  Royal  Society,  he  r^red 
mm  it  at  the  age  of  eighty,  "much  agunsttheia> 
4^ination  of  that  reepectiwle  Dody,  who  ^ose  Mutin 
Folkes  to  succeed  nim,  and  in  a  puMic  asBcmUr 
thanked  him  for  the  great  and  eminent  services  whieh 
he  had  rendered  them."   Sloane's  memory  snrrlTeB 
more  by  his  judicious  investments  than  by  anjlhini' 
that  he  contributed  to  the  subject-matter  of  natnnu 
sdenee  or  even  of  his  own  profes^on ;  his  nune  it 
absolutely  unknown  in  the  hisUny  of  medicine,  and  lu> 
services  to  botsny  were  audi  aa,  in  the  nature  mthino, 
would  be  soon  nivotten.  But  his  purdtase  of  ttw 
manor  of  Chelsea  has  perpetuated  his  memcny  in  the 
name  of  a  "  plaoe,"  a  street,  and  a  square.    His  greit 
stroke  as  a  ooUectorwas  to  acquire  (by  bequest,  ooodi- 
tional  on  paying  off  certain  debts)  in  1701  the  flslnnet 
of  William  Courten,  who  had  made  collecting  the 
bufflness  of  his  life.   When  Sioane  retired  from  active 
woric  in  1741  his  library  and  cabinet  of  curionties, 
which  he  took  with  him  from  Bloomsbory  to  his  house 
i  in  Chelsea,  had  grown  to  be  very  extensive  and  of 
{ unique  value.    On  his  death  on  1 1th  January,  1753, 
I  he  bequeathed  his  books,  manuscripts,  prints,  drew- 
'  ings,  pictures,  medals,  coins,  seals,  cameoe,  and  otha 
j  curiosities  to  the  nation,  on  condition  that  parliament 
I  should  pur  to  his  executors  jEaO,000  [|97,a00l,  wfaidi 
was  a  good  deal  less  tiian  the  value  or  the  ooUeetioa. 
j  The  bequest  was  accepted  on  those  tenns  by  an  Act 
passed  the  same  year^  and  the  collection,  together  with 
George  II. 's  royal  librarv,  etc.,^  me  opened  to  Ut* 
public  at  Bloomsbuiy  as  toe  British  Museum  in  17S9. 
Among  his  other  acta  of  benevolenoe  or  munifio«>oe 
may  be  mentioned  his  gifl  to  the  Apotheoariee'  Com- 
pany of  the  freehold  of^ the  botanical  or  phyric  garden, 
which  they  had  rented  from  the  Chelsea  estate  siaoe 
1673,  also  his  hdp  in  starting  the  foundlinc  hos^taL 
Sioane  is  described  as  having  been  a  man  <w  oonnlN^ 
able  presence  and  of  courtly  address. 

Bee  Weld,  JTutory  of  iKe  Jioyol  Soaetm,  1.  450  (London, 
1B48);  and  Hunk,  AoU  o/  CtoUeffa  cf  i%ynetaM,  U  tA^ 
i,  466  iLoadon,  1678). 

SLODTZ,  Rkn«  Michkl  or  Michel  Anqe  (1715- 
1764),  French  sculptor,  was  bom  at  Paris  on  29th  Sen- 
tember,  1715.  He  passed  seventeen  years  of  his  lin 
at  Rome,  where  he  was  chosen  to  execute  a  statue  of 
St.  Bruno,  one  of  the  best  modem  woHca  of  the  oUib 
in  St.  Peter's.  He  was  also  the  sculptor  of  the  toaw 
of  Marquis  Capppni  in  St.  John  of  the  Florentines. 
Otiier  works  of  his  are  to  be  seen  at  the  bhuroh  of  St. 
Louis  of  Fhmce  and  at  Santa  Maria  deDa  Scala.^  After 
his  return  to  France,  Slodts,  in  comanotioa  vrith  ha 
Inothers  Sebastian  and  Paul,  produced  manv  decorative 
works  in  the  churches  of  Pans,  and,  thougn  much  has 
been  destroyed,  his  most  conaideraue  achievement— 
the  tomb  of  Langu^  de  Gergy  in  St.  Sulpioe— exists 
at  the  present  day.  He  died  at  ^uia  on  aStJt  Ootobv, 
:i764. 

I  Slodtz  bad  been,  like  hia  brothen,  a  member  ttf  the 
1  Aotdemy  of  Painting  and  Boalptnre,  and  many  paiticaltn 
of  hia  life  are  preserved  in  a  memoir  wiitton  by  Oodiis, 
and  also  in  a  letter  from  the  same  to  the  QomeUe  LUtirmn, 
which  was  reprodaoed  by  Oastflhon  in  the^ifierototreof  1786. 
Slodts's  fottaer  (1666-1726)  was  also  a  scolptor,  bom  at  Ant- 
werp ;  be  became  a  papll  of  Oiiardoa  uid  worked  mostly 
under  him  at  Versailles  and  the  Taileries. 

Bee  a  N.  Cochin.  Wm.  intd.,  Farii.  1881;  Batbet  de  Jony, 
tun  madam  At  lamre,  Paris,  1856;  Doaslenz,  Artltta  fluwfirii  d 
rAranger,  Paris,  1852. 

SLONIM,  a  district  town  of  Russia,  in  tke  g 
ment  of  Grodno,  105  miles  southeast  of  Grodiio  and 
20  from  the  railway  firom  Moscow  to  Wansir,  on  the 
high  craggy  banks  of  the  Sehara.   It  dmTeB  its  im- 
portance irom  this  river,  which  is  nangaUe  and  enters 
I  the  system  of  the  Oginski  Canal  oonneottng  tlie  Nie- 
I  men  with  the  Dnieper.    Com,  tar,  and  eepecnaUy 
I  timber  are  exported  annnallv  to  a  large  amonnt,  whioi 
\  in  1882  reached  the  vahie  of  £20,700  t$100,6QSiJ.  The 
\  population  was  21,110  in  1883. 
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^nim  is  a  very  old  town,  being  moationc<l  in  1040,  when 
Taroslkff  defeated  the  Lithuanians  in  its  neighborhood  and 
eompoUed  tiitm  to  acknowledge  his  rale.  In  1^1  the 
MoDgols,  under  Batyl,  pillaged  it  and  burned  its  wooden 
fort.  Owing  to  Its  position  between  Oalician  Rassia  and 
Lithaania,  it  often  changed  hands  antit  it  was  conqaered 
l^the  Lithauiians  in  the  14th  century.  From  1631  to 
16%  it  was  the  seat  of  the  Lithaaniaa  teim  and  became  a 
lloDrishing  city.  In  the  18th  centniy,  under  the  hetman 
Qginaki,  a  oanal  WW  dag  to  connect  the  Schara  with  the 
Difflper.  Oginski  embdlished  the  city  and  founded  there 
a  pinting-office.   Rassia  annexed  the  town  in  1795. 

SLOTH.  The  general  diancters  by  which  the 
&mily  Bmdmodida  are  disdnguUhed  from  the  rest 

the  order  Edentata  have  been  eiven  in  the  article 
Uaxhaua  (vol  XV.  p.  387).    The  sloths,  aa  the 


Two-toed  iloth  (Cfto&qpM  AntftaoHHO. 


ammab  of  this  family  are  called  on  account  of  the 
haiUtnal  sluggishness  of  their  movementa,  are  the 
moBt  strictly  arboreal  of  all  mammals,  living  entirely 
among  the  branches  of  trees,  usually  hanging  under 
them,  with  their  backs  downwards,  and  clinging  to 
them  with  the  simple  hook-like  organs  to'which  the 
terminations  of  all  their  limbs  are  reduced.  When 
they  are  obliged  from  any  cause  to  descend  to  the 

Sound,  which  they  rarel^,  if  even  do  voluntarily, 
»r  limbs,  owing  to  their  unequal  length  and  the 
peculiar  conformation  of  the  feetr— which  allows  the 
animals  to  rest  only  on  the  outer  edge — are  most  in- 
efficieot  for  terrestrial  progression,  and  the  sloths 
CTawl  along  a  levd  snrftoe  widi  considmMe  diflieult^. 
Thoagh  generally  slow  and  inactive,  even  when  in  their 
natoral  hauntSj  they  can  on  occasions  travel  with  con- 
siderable rapidity  along  the  branches,  and,  as  they  do 
not  leap,  like  most  other  ariwreal  creatures,  they  avail 
themsdvesof  the  swaying  of  Uie  boiuhs  by  the  wind 
to  pass  IVom  tree  to  tree.  They  feed  entirely  on 
leaves  and  young  shoots  and  fruits,  which  they  gather 
in  their  mouth,  the  fore-limbs  aidine  in  dragging 
boaghs  within  reach,  but  not  being  used  as  hands,  as 
diey  are  ter  monkeys,  squirrels,  etc.  When  sleeping 
they  roll  themselves  up  in  a  ball,  and,  owing  to  the 
dr^  shaggy  character  of  their  hur,  are  verv  inoon- 
nnciioas  amon^  Uie  mosses  and  lichens  with  whidi 
the  trees  of  their  nadve  forests  abound;  and  tlie  oon- 
eealment  thus  afforded  is  heightened  in  some  species 
the  peculiar  greenish  tint  of  the  outer  covenng, — 
▼eiy  uncommon  in  mammals.  Thb  is  not  due  to  the 
vAoT  of  the  hair  itself  but  to  the  presence  upon  its 
mrikce  of  an  alga,  the  lodgment  of  which  is  facilitated 
by  the  fluted  or  rough  surface  of  the  exterior  of  the 
hair,  and  the  growth  of  which  is  promoted  by  the 
dampness  of  the  atmosphere  in  the  gloomy  tropical 


forests,  as  it  soon  disappears  from  the  hair  of  ammak 
kept  in  captivity  in  England.  Sloths  are  nootttmal, 
silent,  inoffenfflve,  and  solitary  animals,  and  produce 
usually  but  one  ^'oung  at  birth.  They  appear  to  show 
an  almost  reptilian  tenacity  of  life,  surviving  the  most 
severe  injuries  and  large  doses  of  poisons,  and  exhibit- 
ing longer  persistence  of  irritability  of  muscular  tissue 
after  death  than  other  mammals. 

The  sloths  were  all  inoladed  in  the  Unnean  genus  Brady- 
pus,  bat  lUiger  very  properly  separated  the  species  with  bat 
two  claws  on  the  fore-feet,  under  tfaft  name  of  ChUmpHM, 
leaving  Bradmua  for  those  with  three. 

Genoa  Braaypua. — Three-toed  sloths.  Teeth  usnallyf  on 
each  side;  no  tooth  prcgecting  greatly  beyond  the  others; 
the  first  in  the  upper  jaw  mncb  smaller  than  any  of  tlie 
others;  the  first  in  the  lower  jaw  broad  and  com- 
pressed ;  the  grinding  surfoces  of  all  mncb  cawed. 
Vertehne;  C9,  Dand  L20(of  which  15  to  ITbearTlM*, 
86,  C  11.  All  the  known  species  present  the  remark- 
able peculiarity  of  posaesBing  nine  cervical  vertebrte, 
i.e.,  nine  vertebre  in  front  of  the  one  which  beats  the 
first  thoracic  rib  (or  first  rib  connected  with  the  ster- 
nam,  and  correspoudiug  in  its  general  relations  with 
the  first  rib  of  other  mammuls) ;  bat  the  ninth,  and 
sometimes  the  eighth,  bears  a  pair  of  short  movable 
ribs.  The  arms  or  fore-limbs  are  considerably  longer 
than  the  hind  legs.  The  bones  of  the  fore-arm  are 
complete,  fre«,  and  capable  of  pronation  and  aapina- 
tiou.  The  hand  is  long,  very  narrow,  habitually  carved, 
and  terminates  in  three  pointed  curved  claws,  in 
close  apposition  with  each  other ;  they  are,  in  fact, 
incapable  of  being  divaricated,  so  that  the  hand  is 
reduced  to  the  condition  of  a  triple  hook,  fit  only  for 
tiie  function  of  suspension  from  the  boughs  of  trees. 
The  foot  closely  resembles  the  band  in  its  general 
stractare  and  mode  of  use.  The  sole  is  habitaally 
turned  inwards  and  cannot  be  applied  to  the  ground 
in  walking.  The  tongue  is  short  and  soft,  and  the 
stomSi<dt  large  and  complex,  bearing  some  resemblance 
to  that  of  ue  rominatiag  animals.  The  windpipe  or 
traohea  has  the  lemarkable  peculiarity  among  mam- 
mals— not  nnflvquent  among  birds  and  reptilfla— of 
being  folded  on  itself  before  it  reaches  the  lungs.  The 
mamma  are  two  and  pectoral  in  position. 

"  Ai "  is  ttie  common  name  given  fa  books  to  the  three- 
toed  sloths.  They  were  all  comprised  by  Linntens  under 
the  species  Bradyput  tridactj/ttis.  Here  recently  Dr.  Qray 
has  described  as  many  as  eleven,  ranged  in  two  genera, 
Bradgpua  and  AretopUHeeut ;  bat  tht  dlstiactioas  which  he 
assigns  both  to  qietaes  and  to  geaeta  do  oot  bear  dose  ex- 
amiaatlon.  Some  are  covered  oaiformly  with  a  gray  or 
grayish-brown  coat ;  others  have  a  dark  collar  of  elongated 
hairs  around  the  shoulders  (£.  torqmUua);  some  have  the 
hair  of  the  faco  very  maeh  shorter  than  that  of  the  rest  of 
the  head  and  neck:  aad  others  have  a  remaikable-looking 
patdi  of  soft  short  hair  on  Uie  back  betweeo  the  shcalders, 
consisting  when  best  marked  of  a  median  stripe  of  glossy 
black,  bordered  on  each  side  by  bright  orange,  yellow,  or 
white.  There  are  also  structural  dinbrencee  ia  Uie  akalls, 
as  ia  the  amoaat  of  iaflation  of  the  pterygoid  hones,  which 
iadicate  real  diflbreaces  of  species ;  bat  tiie  materials  In  oar 
museums  are  not  yet  sufficieat  to  correlate  these  with  ex- 
ternal characters  and  geographical  distribution.  The  habits 
ot  all  ore  apparently  alike.  They  are  oatlves  of  Oalaaa, 
Brazil,  aud  Pern,  and  one  if  not  two  species  {B.  toAueaitu 
aod  B.  eattawiequ)  extend  north  of  the  Isthmos  of  Panama 
as  far  as  Nicaragua.  Of  the  former  of  these  Dr.  Seemau 
Bays  that,  though  generally  silent,  a  specimen  in  captivity 
ottered  a  shrill  sound  like  a  monkey  when  forcibly  palled 
away  ttoin  the  tree  to  which  it  was  holding.' 

Oenua  Cfto/teptu.— Teeth  ( ;  the  most  anterior  In  both 
jaws  separated  by  an  interval  firom  the  others,  very  large, 
caoiniform,  wearing  to  a  sharp,  bevelled  edge  against  toe 
opposing  tooth,  the  upper  shutting  in  front  of  the  lower 
when  the  mouth  is  closed,  unlike  the  true  canines  of  hetero- 
dont  mammals.  Vertebne :  C  6  or  7,  D  23-24,  L  3,  S  7-8, 
C  4-6.  One  species  ( C.  didactytm)  has  the  ordinary  number 
of  vertebne  in  the  neck ;  bat  an  otherwise  elosely  allied 
form  Ic.  hofTmaniti)  has  but  six.  The  tail  is  very  rudimen- 
tary. The  hand  generally  resembles  that  of  Bradj/pm ;  but 
there  aru  only  two  functional  digits,  with  claws, —  those 
answering  to  the  second  and  third  of  the  typical  peotadao- 
tylc  manuB.  The  structure  of  the  hind  limb  generally  re- 
sembles that  of  Bradypta,  the  appellation  "  two-toed  "  refer- 
ring only  to  the  anterior  limb,  for  in  the  foot  the  three 
iniddle  toes  are  ftinotionally  developed  and  of  oearly  eqaal 

1  Oodman  and  Salvln'i  BMoQta  Centratt-Anuriecma,  p.  184. 
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■iae.  C.  dida^ur,  which  has  been  longest  Jcnown,  ia  oom- 
monly  called  by  the  DatWe  name  of  I7iia«.   It  ialiabits  the 

foreata  of  Brazil.  C.  iojlPmanni  has  a  more  northern  geo- 
grapiiical  range,  extending  from  Ecuador  through  Panama 
to  Costa  Rica.  Its  voice,  which  is  seldom  heard,  ia  like  the 
bleat  of  a  sheep,  and  if  the  animal  is  seized  it  snorts  vio- 
lently. Both  spoeies  are  very  variable  in  external  colora- 
tion, (w.  H.  F.)  I 

SLOUGH,  an  urban  sanitary  district  of  Buckin^- 
hamBhire,  England,  is  situated  on  the  Great  We8tem 
Railway,  18^  miles  west  of  London  and  2  north  of 
Windsor.  Widiin  recent  years  it  has  largely  inoreaaed, 
and  it  oontftins  a  numbn-  of  good  shops  ana  villas.  It 
is  supplied  with  water  from  arteenan  wells.  The  parish 
ofanrcn  of  St.  Mary,  erected  1837,  has  been  recently 
enlarged.  Among  other  public  buildings  are  the 
British  orphan  asylum,  ihe  Eton  union  workhouse, 
and  the  reading-room  and  literary  institute.  Sir  Wil- 
liam Herschel,  the  astronomer,  resided  at  Slough,  and 
there  constructed  his  telescope.  The  population  of 
the  urban  sanitary  district,  which  embraces  pfti^  of 
the  parishes  of  Stoke  Poges  and  Upton-oum-Ohalvey, 
in  1871  was  4509,  and  in  1881  (area,  401  acres)  it  was 
6095. 

SLOVAKS.   See  Slavs. 
SLOVENES.  See  Slavs. 
SLUG.   See  Snail. 

SiiUTSK,  a  district  town  of  Russia,  in  the  govern- 
ment of  Minsk,  situated  on  the  Slutcha  river  (tribu- 
tary of  the  Pripet),  123  miles  south  of  Mindc.  This 
old  town  is  mentioned  in  the  12th  centnry  as  a  de- 
pendency of  Kieff,  and,  like  other  towns  of  the  region, 
was  devastated  by  the  Tatars,  and  later  suffered  in  the 
wars  between  Russia  and  Poland.  It  is  now  merely  a 
large  village,  whose  inhabitants  are  chiefly  engaged  in 
agriculture,  with  a  little  trade  in  com,  timber,  and 
wooden  wares.  The  immense  marshy  and  woody 
tracts  of  the  Polyesie  (see  Minsk)  surround  it  on  all 
sides,  the  Shitoha  being  its  chief  means  of  oommunica- 
tion.  Its  population  remains  almost  stationary  and 
was  19.000  in  1883. 

SMALLPOX,  or  Variola  (mnu,  "a  pimple") 
an  acute  infectious  lUsease  bharacteiized  by  fever  and 
by  the  appeiuanoe  on  the  surface  of  the  body  of  an 
eruption,  which,  after  passing  through  various  stj^es, 
dries  up,  leaving  more  or  lees  distinct  ncatrices.  Few 
dilnases  have  been  so  destraotive  to  human  life  as 
smallpox,  and  it  has  ever  been  regarded  with  horror 
alike  from  its  fatality,  its  loathsome  accompaniments 
and  disfiguring  effects,  and  from  the  fact  that  no  a^e 
and  contution  of  life  are  exempt  from  liability  to  its 
occurrence.  Although  in  most  civilized  countries  its 
ravages  have  been  greatly  limited  by  the  protection 
i^oraed  by  vaccination^  yet  epidemic  outbreaks  are 
far  from  uncommon,  affecting  especially  those  who  are 
unprotected,  or  whose  protecbon  nas  become  weakened 
by  lapse  of  .time. 

Much  obscurity  surrounds  the  early  history  of  small- 
pox. It  appears  to  have  been  imported  into  Europe 
mm  Ana,  where  it  had  been  known  and  recognized 
fVom  remote  laotiquity.  The  earliest  accounts  of  its 
t  existonoe  reach  back  to  the  middle  and  end  of  the  6th 
century,  when  it  was  desnribed  by  Prooopius  and 
Oregory  of  Tours  as  occurring  in  epidemic  form  in 
Arabia,  E^ypt,  and  the  south  of  Europe.  In  one  of 
the  narratives  of  the  expedition  of  the  Abyssinians 
against  Mecca  (c.  550)  the  usual  miiaculous  details  are 
combined  with  a  notice  of  smallpox  breaking  out 
among  the  invadera.'  Xot  a  few  authorities,  however, 
regard  these  aooounta  as  refinring  not  to  nnallpox  but 
to  plague.  The  most  reliable  statements  as  to  the 
early  existence  of  the  disease  are  found  in  Rhazes  (see 
vol.  zv.  p.  815),  by  whom  its  sjrmptoms  were  clearly 
deacribea,  its  pathology  explained  by  a  humoral  or 
fermentation  tneoiy,  and  directions  given  for  its  treat- 

I  See  Kfttdeke,  OaMehle  der  Perwr  .  .  .  am  Tnbari  (Lejrden. 
U7V),  p.  2tS.  NOldeke  thinks  that  this  notice  may  be  taken  from 
aenoiae  bUorical  tradlUon,  mod  aeems  to  find  an  allusion  lo  It  in 
an  bid  poem. 


ment.  During  the  period  of  the  crusades  smallpox 
appears  to  have  spread  extensively  through  Eumpe, 
and  hospitals  for  its  treatment  were  erected  in  many 
countries.  But  at  this  period  and  for  oentnries  after- 
wards the  references  to  thesut^ect  inclwte  in  all  likdi- 
hood  other  diseases,  nnce  no  predse  distinction  ap- 
pears to  have  been  nuule  between  the  different  forms 
of  eruptive  fever  until  a  comparatively  recent  date. 
Smallpox  was  known  in  England  as  eariy  as  the  13tli 
oentuiy,  and  had  probably  existed  there  before.  It 
appears  to  have  been  introduced  into  America  shortly 
after  the  discovery  of  that  continent,  and  there,  as  in 
Europe  and  throughout  the  known  world^  destructive 
epidemics  were  oftroquent  ooeurrenoe  donng  succeed- 
ing centuries. 

The  only  known  factor  in  the  origin  of  smallpox  is 
contegion, — this  malady  being  probably  the 
most  contagious  of  all  diseasea    Its  out-  Co&tasion. 
break  in  epidemic  form  in  a  locality  may 
frequentlyiw  traced  to  the  introduction  of  a  angle 
case  from  a  distance.   The  moBt  direct  means  of  com- 
municating amaUpox  is  inoculation  (see  below).  By 
&r  the  most  common  cause  of  conveyanoe  of  the  dis- 
easoj  however,  is  contact  with  the  persons  or  the  im- 
mediate surroundings  of  those  already  affected.  The 
atmosphere  around  a  smallpox  patient  is  charged 
with  toe  products  of  the  disease,  which  likewise  wi^ 
tenaciously  to  clothing,  furniture,  etc.    The  disease  is 
probably  communicable  from  its  earliest  manifeetations 
onwaKis  to  its  closCj  but  it  is  generally  held  that  the 
most  infections  period  extends  from  the  appearance 
of  the  eruption  till  the  drying  up  of  the  pustules. 
Smallpox  may  also  readily  be  oommunicated  by  the 
bodies  of  those  who  have  died  from  its  effects.  No 
age  is  exempt  from  susceptibility  to  smallpox.  In^ 
fente  are  occasionally  bom  with  the  eruption  or  its 
m^u  upon  their  bodies,  proving  tiiat  they  had  under- 
gone the  disease  in  vtero,    iMrk-skinnM  races  are 
said  to  suffer  more  readily  and  sever^^  than  whites. 
One  attadc  of  smallpox  as  a  pile  confers  immunity 
from  any  recurrenoe,  but  there  are  numerous  excep- 
tions to  this  rule.    Over-crowding  and  all  insanitary 
surroundings  favor  the  spread  of  smallpox  vrhere  it 
has  broken  out ;  but  the  most  influential  condition  of 
all  is  the  amount  of  p.'otection  afforded  to  a  community 
by  previous  attacks  and,  especially  in  the  preeent  day 
by  vaocinat;jon.    Such  protection,  although  for  a  time 
most  effectual,  tends  to  become  exhausted,  unless  re- 
newed.   Hence  in  a  large  population  there  is  always 
likely  to  be  an  increasing  number  of  individuals  who 
have  become  susoeptiUe  to  smdlpox.   lliis  probaUy 
explains  its  occasional  and  even  apparently  periodic 
epidemic  outbreaks  in  large  centres,  and  the  well- 
known  fact  that  the  most  severe  cases  occur  at  the  com- 
mencement,— those  least  protected  being  necessarily 
more  liable  to  be  flrst  and  most  seriously  attacked. 

While  the  symptoms  of  smidlpox  are  esftentially 
the  same  in  character  in  all  cases,  they  are  symptoma. 
variously  modified  according  to  the  form 
which  the  disease  may  assume,  there  being  certain 
well-marked  varieties  of  this  as  of  most  other  infec- 
tious maladies.  The  following  des(9i|)tion  ai>plieB  to 
an  average  case.  After  the  reception  into  the  system 
of  the  smallpox  contagion  the  onset  of  the  sytaiptoms 
is  preceded  ny  a  period  of  incubation,  during  which 
the  patient  may  or  may  not  complfun.  Hiis  period 
is  believed  to  be  fVom  about  ten  to  fburteen  days.  Ia 
cases  of  direct  inoculation  of  the  virus  it  is  oonsider- 
ablv  shorter.  The  invasion  of  the  symptoms  is  sadden 
ana  severe,  in  the  form  of  a  rigor  followed-  by  fbTor 
(the  primary  fever),  in  which  the  temperature  rises  to 
103^  to  104**  Fahr.  or  higher  notwithstanding  that  per- 
spiration may  be  ^ing  on.  A  ^uick  pulse  is  present, 
together  with  thirst  and  constiiwtion,  while  intense 
headache  accompanied  with  vomiting  and  pain  in  the 
back  is  among  the  most  characteristic  or  the  initial 
symptoms^.  Oocasioiutlly  the  disease  is  ushered  in  hy 
convulsions.    Some  autnorities  hold  that  the  more 
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nctot     invasion  the  more  severe  the  attack  is  likely 
to  prove.  These  symptoms  oontinue  with  greater  or 
Jan  intemty  throughout  two  entire  days,  and  during 
tlu^  «Hine  there  may  ooeasionally  he  noticed  on  va- 
iHOB  parts  of  the  hody,  esj)ecially  on  the  lower  part 
^Ihe  abdomen  and  inner  sides  of  the  thighs,  a  difiiise 
redness  looompanied  hy  slight  spots  of  extravasation 
ipeteekm),  the  aptiHeanuMie  somewhat  resemhliug  that 
otmriet fever.   These  "prodromal rashes,"  as Uie/ 
ire  termed,  appear  to  be  more  frequent  in  some  epi- 
demin  than  in  others,  and  they  do  not  seem  to  have 
lay  Bpedal  sif^ificaaoe.   They  are  probably  more  fre- 
qaenUy  eeea  in  cases  of  the  mildest  form  of  smallpox 
(irtrlwidj,  referred  to  below.    On  the  third  day  the 
oianctertfltio  emption  begins  to  make  its  appearance. 
It  is  almost  always  first  seen  on  the  face,  particularly 
■boot  the  forehead  and  roots  of  the  hair,  in  the  form 
a£t  genen)  redness ;  hut  upon  this  surface  there  may 
hiek  br  the  finger  numerous  elevated  points  more  or 
'  In  ducsly  set  together.   The  emption,  which  is  ao- 
mpuied  by  heat  and  itching,  spreads  over  the  face, 
tnok,  and  extremities  in  the  coarse  of  a  few  hours, — 
iXMtiDmog,  however,  to  oome  out  more  abundantly 
fbtmortwodays.   It  is  alwa^  most  marked  on  the 
exposed  pirts ;  but  in  such  a  case  as  that  now  do- 
aenbed  the  individual  "pocks"  are  separated  from 
etcfa  other  (discrete).    On  the  second  or  third  day 
iSbet  its  appearance  the  eruption  undeKoes  a  change, 
—the  pocss  becoming  vesicles  filled  with  a  clear  fluid. 
These  vendes  attain  to  about  the  dze  of  a  pea,  and  in 
tbeir  oeotre  there  is  a  slight  depression,  giving  the 
duneteristio  nmbilicated  appeasance  to  the  pock. 
The  dear  contents  of  these  vesicles  gradually  become 
tuiiid,  and  by  the  eighth  or  ninth  day  they  are 
dbMBgM  into  j)uBta1es  contuning  yellow  matter,  while 
It  the  same  time  they  increase  stilt  further  in  size  and 
lose  the  oeDtral  depression.  Aooompanying  this  change 
there  are  great  surrounding  infl^mation  and  swelling 
of  the  d[in,  which,  where  the  eruption  is  thickly  set, 
prodaoe  much  disagurement  and  render  the  features 
imreoognisable,  while  the  affected  parts  emit  an  ofien- 
Btve  odor,  part^onlarly  if^  as  ofUn  happens,  the  pus- 
tules break.    The  eruption  is  present  not  only  on  the 
akin  hut  on  mucous  membranes,  that  of  the  mouth 
and  throat  bein^.  affected  at  an  early  period  ;  and  the 
swelling  produced  here  is  not  only  a  source  of  great 
^soomfort  bat  even  of  danger  fro^  the  otstmotion 
tliiu  occasioned  ui  the  upper  pordon  of  the  air^pas- 
ssges.  The  vdee  is  hoarse  and  a  copious  flow  of  saliva 
comes  Irom^  the  month.   The  mucous  membrane  of 
the  nosbnls  is  similarly  affected,  while  that  of  the  e^cs 
Buy  also  be  involved,  to  the  danger  of  permanent  im- 
pairment af'sight.     The  febrile  symptoms  which 
ushered  in  the  disease  undei^o  marked  abatement  on 
Ae  appcar&nce  of  the  eruption  on  the  third  day,  but 
00  the  eighth  or  ninth,  when  the  vesicles  become  con- 
verted into  pustules,  there  is  a  return  of  the  fever 
{tecondajy  or  guppwrative  /eucr),  often  to  a  severe  ex- 
tent, and  not  unfrequentlv  accompanied  by  prominent 
nervoaa  phenomena,  sucn  as  great  restlessness,  de- 
lirium, or  coma.    On  the  eleventh  or  twelfth  day  the 
postnles  show  ugns  of  drying  up  (desiccation),  and 
alon^  with  this  the  febrile  symptoms  decline.  Great 
itching  of  the  skin  attends  this  stage.   The  scabs  pro- 
duced hy  the  dried  pustules  gradually  fall  off  and  a 
reddish-brown  spot  remains,  which,  according  to  the 
depth  of  skin  involved  in  the  disease,  leaves  a  per- 
stanent  white  depressed  soar, — this  "pitting  so 
characteristic  of  smallpox  being  specially  marked  on 
the  face.    Convalescence  in  this  form  of  the  disease  is 
as  a  rule  uninterrupted. 

There  are  certain  varietjes  of  smallpox  depending 
Tariett«L  upon  the  form  it  assumes  or  the  intensity 
of  the  symptoms.  Cot^uent  smciUpox  {va- 
riola oot^tuent),  while  essentially  the  same  in  its 
gRMxil  characters  as  the  form  already  described,  differs 
from  H  in  the  much  greater  severity  of  all  the  symp- 
toms even  from  the  onset,  and  particularly  in  regard 


to  the  eruption,  whicfa^  instead  of  sliowing  itself  in 
isolated  pows,  appears  in  lai^  patches  run  together, 
giving  a  blistered  aspect  to  the  affected  skin.  This 
confluent  condition  is  almost  entirely  confined  to  the 
face,  and  produces  shodcing  disfigurement,  while  sub- 
sequently deep  soars  remain  and  the  hair  may  be  lost 
The  mucous  membranes  suffer  in  a  similar  degree  of 
severity,  and  daDgeraus  complications  may  arise  from 
the  presence  of  the  disease  in  the  month,  throat,  and 
eyes.  Both  the  mimary  and  seoondaty  fevers  are  ex- 
tremely severe.  The  mortality  is  very  high,  and  it  is 
generaJly  estimated  that  at  least  50  per  cent  of  such 
cases  prove  fatal,  either  from  the  violence  of  the  dis- 
ease or  frrtu  one  or  other  of  the  numerous  compli- 
cations which  arc  specially  apt  to  attend  upon  it. 
(Tonvalescenoe  is  apt  to  be  slow  and  interrupted. 
Another  variety  is  that  in  which  the  eruption  assumes 
the  htmorrhagic  form  owing  to  bleeding  taking  place 
into  the  poolu  afler  their  formation.  This  is  apt  to 
he  aooompanied  mth  hemorrhages  from  various  mu- 
cous surfaces  (particulvly  in  the  cases  of  females), 
occasionally  to  a  dangerous  degree  and  with  symptoms 
of  great  prostration.  Man^  of  such  oases  prove  fiital. 
A  still  more  serious  form  is  that  termed  malignant 
smcUlpox,  in  which,  as  in  the  malignant  foi-ms  of 
other  infectious  diseases  (see  Measles  and  Scarlet 
Fever),  the  patient  is  from  the  onset  overwhelmed 
with  the  poison  and  quickly  succumbs, — the  rash 
scarcely,  if^  at  all,  appearing  or  showing  the  hemor- 
rhagic or  purpuric  ^aracter.  Such  cases  are,  how- 
ever, comparatively  rare.  The  term  varioloid  or 
modi^d  smallpox  is  applied  to  cases  occurring  in 

Sersons  constitutionidly  but  little  susceptiUe  to  the 
isease,  or  in  whom  the  proteeUve  influence  of  vaom- 
nation  or  a  previous  attaiek  of  smallpox  still  to  some 
extent  exists.  Cases  of  this  mild  icind  are  of  very 
common  occuiTence  where  vaccination  has  been  sys- 
temataoally  carried  out  As  compared  with  an  avera^ 
ease  of  the  unmodified  disease  as  above  described,  this 
form  is  very  marked,  the  differences  extending  to  idl 
the  phenomena  of  the  disease.  (1)  As  regards  its 
onset,  the  initial  f^ver  is  much  milder  and  the  pre- 
monitory symptoms  altogether  le^  in  severity.  (2) 
As  regards  trie  eruption,  the  number  of  nocks  is 
smaller,  oflen  only  a  few  and  mostly  upon  the  body. 
They  not  unfrequently  abort  before  reaching  the  stage 
of  suppuration ;  but  should  they  proceed  to  this  stage 
the  secondary  fever  is  extremely  slight  or  even  absent 
There  is  little  or  no  pitting.  (3)  As  regards  oom|£- 
caUons  and  iiyurious  r^ults,  these  are  rarely  seen  and 
the  risk  to  life  is'insignifieant 

Various  circumstances  affect  the  mortality  in  ordi- 
nary smallpox  and  increase  the  dangers  Attendant 
attendant  upon  it  -The  character  of  the  circum- 
epidemic  has  an  important  influence.  In  stances 
some  outbreaks  the  type  of  the  disease  is  much  mor'' 
severe  than  in  others,  and  the  mortality  consequently 

f[reater.  Smallpox  is  most  fatal  at  the  extremes  ol 
ife,  except  in  the  case  of  vaccinated  infants,  in  whom 
there  is  immunity  from  the  disease.  Again,  any  or- 
dinary case  with  discrete  eruption  is  serious,  and  a 
case  of  confluent  or  even  semi-confluent  character  is 
much  more  grave,  while  the  hemorrhagic  variety  is 
frequently  and  the  malignant  always  fatal.  Numer- 
ous and  often  dangerous  complioations,  although 
liable  to  arise  in  all  cases,  are  more  apt  to  occur  in  the 
severer  forms,  and  in  senerel  at  or  after  the  superven- 
tion of  the  secondary  fever.  The  most  important  are 
inflammatory  affections  of  the  respiratory  organs,  such 
as  bronchitis,  pleurisy,  or  pneumonia,  diphtheritic 
conditions  of  the  throat,  and  swelling  of  the  mucous 
membrane  of  the  larynx  and  trachea.  Destructive 
ulceration  affecting  the  eyes  or  ears  are  well-known 
and  formidable  dangers,  while  various  affections  of 
the  skin,  in  the  form  of  erysipelas,  abscess,  or  car- 
buncles, are  of  not  infrequent  occurrence.  Persons 
of  enfeebled  health,  and  those  whose  constitutions 
are  impaired  by  intemperance,  readily  sucoomb  to 
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attacks  of  smallpox,  even  of  comparatively  mild  ehar- 
aoterj  as  do  also  pregnant  women,  to  whom  this  dis- 
ease 18  pecnliaily  dangerous. 

The  most  important  of  all  the  conditions  tending  to 
Vaccination  mortality  from  smallpox,  alike 

'  in  the  individual  and  the  community,  is 
the  protection  afforded  by  VACCiNAnoN  {g,v.). 
Buriog  the  first  decade  of  life,  if  vaccination  has  oeen 
fully  and  suooessfully  accomplished  in  infancy,  the 
risk  of  death  from  smallpox  is  nil;  but,  should  the 
disease  be  caught — which  ia  improbable — it  will  in  all 
UkeHhood  show  itself  in  the  mild  form  of  varioloid. 
As  regards  revaccination,  it  has  been  found  in  all 
smallpox  hospitals  that  the  attendants  *and  nurses 
eaBKp6  the  disease  when  revaooiDated.  In  the  experi- 
enoe  of  tbe  late  Dr.  Waller  Lewis  in  the  oaae  of  an 
avonce  of  10,504  persons  permanently  employed  in 
the  General  Post  Office,  London,  all  of  whom  had  to 
be  revaomnated  on  admisuon,  it  was  proved  that  in  the 
ten  yean  1870-79  not  a  sin^e  fatal  case  of  smallpox 
ooctm^,  and  only  ten  mild  cases  were  seen  during  a 
period  embracing  two  epidemics. 

TreatmmL — ^The  treatment  of  smallpox  is  oon- 
TpHttimmt.  *'*"'**^  nwm  tbe  same  general  principles 
as  that  for  the  other  infecUous  diseases 
(see  Cholera,  Diphtheria,  Measles,  Scarlet 
Ebver).  The  establishment  of  smallpox  hospitals 
separated  as  far  as  possible  from  populous  localities, 
and  the  prompt  removal  of  eases  of  the  disease  where 
inraotioable,  as  well  as  the  diligent  prosecution  of  vac- 
doaljon  and  Tevaooination,  are  among  the  first  require- 
ments. The  p]&n  introduced  into  several  lai^  towns  of 
compulsory  notific^ion  of  infecdoos  diseases  has  much 
to  recommend  it.  The  special  treatment  applicable 
to  a  person  suffering  from  smallpox  includes  in  the 
first  place  the  providing  competent  nurses,  who,  to- 
other with  all  others  in  tbe  neighborhood  of  the  pa- 
tient, phould  be  duly  protected  by  recent  vaccioation. 
The  patient  should  lie  on  a  soft  bed  in  b  well-venti- 
lated but  somewhat  darkened  room  and  be  fed  with 
the  liflhter  forms  of  nutriment,  such  as  milk,  soups, 
eto.  The  skin  should  be  spong^  occasionally  with 
tepid  water  and  the  mouth  and  throat  washed  with  a 
solution  of  chlorate  of  potash,  Oondy's  fluid,  or  other 
safe  distofbotant.  In  a  severe  case,  with  evidence  of 
mudi  prostration,  sdmulants  may  be  advantageously 
employed.  The  patient  shonld  be  always  carefully 
watched,  and  special  vigilanoe  is  eaDed  for  where  de- 
lirium exists.  This  symptom  may  sometimes  be 
lessened  by  sedatives,  such  as  opium,  the  bromides, 
or  chloral.  With  the  view  or  preventing  pitting 
many  applications  have  been  proposed,  but  probably 
the  best  are  cold  or  tepid  compresses  of  light  weight 
kept  constantly  applied  over  the  face  and  eyea  Hie 
water  out  of  which  these  are  wrung  may  be  a  weak 
solution  of  carbolic  or  boracic  acid.  When  the  pus- 
tules have  dried  up  the  itching  this  produces  mav  be 
much  relieved  by  the  application  of  oil  or  vaseline. 
GomplicaUons  are  to  be  dealt  with  as  they  arise  and 
the  severer  forms  of  the  disease  treated  in  reference 
to  the  special  symptoms  presented.  In  cases  where 
the  eruption  is  tardy  of  appearing  and  the  attack 
threatens  to  assume  the  malignant  form,  the  writer 
has  seen  marked  benefit  attend  the  use  of  the  wet 
pack.  Didnfectants  should  he  abundantly  employed 
in  the  room  and  its  vicinity,  and  all  clothing,  etc. ,  in 
contact  with  the  patient  should  be  burned. 

Inoculation. — Previous  to  the  introduction  of  vac- 
inoGnUtirai.  <'i'**tion  the  method  of  preventive  treat- 
'""^  ment  by  what  was  known  as  inoculation  faad 
been  employed.  This  consisted  in  introducing  into 
the  system — in  a  similar  way  to  the  method  now  com- 
monly employed  in  vaccination — tbe  smallpox  virus 
from  a  mUd  case  with  the  view  of  reproducing  the  dis- 
ease also  in  a  mild  form  in  tlie  person  inoeolated,  and 
thus  affording  him  proteotion  ftrai  ftutiier  attack. 
Tha  plan  haaapparentV^  been  resorted  to  Inr  Eastern 
eations  from  an  wriy  period  in  Uie  histoiy  or  the  dis- 


ease. It  was  known  to  he  extenuvely  practiced  ia 
Turkey  in  the  hennning  of  the  18th  oenturj',  when, 
chiefly  through  the  letters  of  Lady  Mair  Wortley 
Montagu,  it  became  known  and  was  speedily  adopted 
in  England.  There  is  no  doubt,  both  from  the  statis- 
tics of  the  Smallpox  and  Inoculation  Hospital,  London, 
and  from  the  testimony  of  physicians  throughout  the 
country,  that  this  practice  made  a  marked  impression 
upon  the  fatality  of  the  disease,  and  was  itself  attended 
with  extremely  little  risk  to  life.  The  objections  to  it. 
however,  were  great,  for,  although  usually  conve;inK 
the  smallpox  in  a  mild  form,  it  not  unfrequently  took 
effect  severely,  and,  while  death  might  be  averted,  tbe 
disfiguring  results  of  the  disease  remained.  Further, 
each  inoculated  person  upon  whom  the  operatum  took 
effect  became  fw  the  time  being  a  possible  sonioe  of  io- 
fection  toothers,  and  in  point  oifact  the  practice  tended 
to  spread  the  disease  and  so  to  increase  general 
mortality.  Although  inoculation  continued  to  be  prac- 
ticed for  a  number  of  years  subsequently  to  Jenner'a  ' 
great  discovery,  it  gradually  became  displsoed  by  that 
vastly  superior  and  safer  preventive.  In  1840  an  Aflt 
of  Parliament  was  passed  rendering  smallpox  inocula- 
tion unlawful  in  England.  (J.  o.  A.) 

SMART,  Christopher  (1722-1771),  English  poet, 
was  bom  at  Shipboume  in  Kent  on  11th  April,  1722. 
The  discovery  that  Smart  was  anything  more  than  so 
unfortunate  Bohemian  of  letters  who  wrote  much  un- 
interesting verse  of  second-rate  IStb-oentur;^  quality 
is  quite  recent.  After  one  or  another  of  his  super- 
seded translations  or  ineffective  exerdses  in  heroioB 
had  in  turn  been  assigned  the  place  of  honor  as  his 
representative  literary  work,  his  real  masterpiece  was 
discerned  in  a  poem  which,  except  for  a  reprmt  issued 
in  1810,  had  been  singularly  overlooked,  and  even 
omitted  from  the  collected  editions  of  his  i>oetry.  The 
history  of  this  poem,  A  Sonq  to  David,  is  somewhat 
remarkable.    It  was  written  in  the  saner  moments  of 
confinement  for  a  fit  of  insanity,  and  was^  it  ia  said,  on 
not  unimpeachable  authority  perhaps,  indented  with 
an  iron  nail  or  a  key  on  the  wall  of  the  cell  in  defenlt 
of  other  means  of  writing.    The  real  facts  of  the  case 
would  seem  to  be  that  the  unfortunate  poet  inscribed 
one  or  two  stanzas  in  the  manner  asserted,  and  that  be 
either  dictated  or  was  given  the  materials  wherewith  to 
write  the  rest  of  the  poem.   There  is  no  internal  evi- 
dence of  any  moftnd  origin,  however,  for  the  poem  is 
full  of  a  healthy  and  vinle  energy.    As  a  boy  he  was 
delicate  and  precocious,  with  a  facile  gift  of  verse, 
which  already  won  him  a  certain  notoriety,  of  not  the 
best  effect  haply,  at  Durham  school,  whitner  he  had 
been  sent  on  leaving  a  preparatory  school  at  Maidstone. 
During  a  holiday  visit  to  Raby  castle  his  boyish  gifta 
at-traoted  the  interest  of  the  duchess  of  Cleveland, 
who  made  him  an  allowance  of  £40  [$194.40]  a  year, 
which  was  continued  until  her  death,  and  which  pos- 
sibly served  further  to  weaken  his  self-reliance.  At 
Cambridge,  where  he  was  entered  at  Pembroke  Hall 
in  1739,  he  led  a  rather  dissipated  life,  ^ting  heavily 
into  debt,  and,  while  be  easily  excelled  m  certain  ctm- 
genial  branches  of  study,  he  paid  little  attention  to 
the  usual  college  routine.    In  spite  of  his  irreguhui* 
ties,  he  was  made  a  fellow  of  his  college  in  1745,  and 
at  a  later  date  won  the  newly  instituted  Seaton  prise 
for  an  English  poem,— the  subject  each  year  being  one 
of  "the  attributes  of  the  Supreme  Bein^."  Smart 
gained  this  prize  five  times  in  all.    Resortmg  then  to 
London  and  marrying  there  a  daughter-in-law  of  New- 
bery,  the  publisher,  the  poet  attempted  to  make  a  liv- 
ing by  literary  hack-work  and  journalism,  but  sank 
gradually  into  difficulties  throuj^h  his  improvident  and 
dissipated  habits,  so  that  his  wife  and  children  were  at 
last  obliged  to  leave  him.  His  misfortunes  seem  to  bave 
culminated  in  the  fit  of  insanity  assodated  with  A  Soi^f 
to  David,  which  was  pnfaliBhed  in  1763,  and  in  1771 
Smart  died  from  the  emots  aS  poverty  and  dtseuw. 

Amid  all  his  miseries  Smart  mert  have  been  JUriy  lodns- 
^OQB  :f  ^ia  ionntallstlc  wnrk  waa  at  all  pnportioBafea  to 
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-  hit  mote  Bobstaotial  Iltenuy  prodaetloas.  Of  all  that  he 
wnte,  however,  A  Song  to  Damd  will  alone  bear  the  test  of 
time.  TJolike  ia  ita  simide  foroeftil  treatment  and  impres- 
aivo  diraetnees  of  ezpreBSion,  as  has  been  sud,  to  anTthinf; 
cIm  in  16th-oentaT7  poetry,  the  poem  on  aoalyBis  is  foand 
to  depend  for  its  DDiqne  effect  also  apon  a  certain  ingenuity 
of  conatnictioD,  aud  the  novel  way  in  which  David's  ideal 
fflslitiM  are  enlarged  npon.  This  will  be  more  readily 
udantood  on  reference  to  the  following  veree,  the  flnt 
twain  words  of  which  become  in  torn  the  key-notes,  bo  to 
aptak,  of  the  twelve  saoeeediog  verses : 

"  Great,  valiant,  pions,  good,  and  dean, 
Sublime,  contemplative,  serene. 

Strong,  constant,  ple^ant.ww! 
Bright  emnence  of  exeeedlnggnee ; 
Ben  man !— the  swlAoen,  and  the  raee. 

Hie  peril,  and  the  prlie." 

The  Int  line  Is  ehUMrterUtie  of  another  peenliarity  in  A 
8mt  to  Dutid,  the  effbctive  use  of  alliteration  to  complete 
the  initial  energy  of  the  stansa  in  many  instances.  But  in 
the  poem  tbroughoat  is  revealed  a  poetic  quality  which 
eludes  critical  analysis  and  gives  its  writer  an  exceptional 
interest  hardly  maintained  by  his  other  works. 

ASoKota  Anrid  isfoandlnsomewhatahortened  form  In  Ward's 
SagUtk  eoeU,  v<d.  lit,  and  Smart's  other  pouns  are  glnn  In  An* 
denon's  BriOA  Awto  (ITM),  voL  xl.,  which  eontalns  also  a  ftall 
■eeoontofhls  life. 

,8M£AT0N,  John  (1724-1792),  English  eivil  en- 
nneer,  the  son  of  ao  attorney,  was  bora  at  Austhorpe 
Lodge,  near  Leeds,  on  8th  June,  1724.    He  received 
a  good  education  at  the  grammar-achool  of  Leeds,  dis- 
[wiyinK  a  special  proficieD(^  in  f^eometiy  and  aiitume- 
tia   At  a  veiy  early  age  he  evinoed  a  great  liking  for 
the  Tue  of  mechanical  tools,  and  in  his  fourteenth  or 
fifteenth  year  contrived  to  make  a  turaing-Iathe.  On 
leaving  school  in  his  sixteenth  year  he  was  employed 
in  his  father's  office,  but,  after  attending  for  some 
BODths  in  1742  the  courts  at  Westminster  Hall,  he 
eaineBtly  requested  to  be  allowed  to  follow  some  me- 
diaaioal  protesston:   He  became  apprentice  to  a  phil- 
oaophioal  instrument  maker,  and  in  1750  set  op  in 
bnsiDess  on  his  own  aoconnt     Bendes  improving 
various  mathematical  instruments  used  in  navigation 
and  astronomy,  he  carried  on  several  experiments  in 
regard  to  other  mechanical  appliances,  amongst  the 
most  important  being  a  series  on  which  he  founded  a 
tMtper — for  which  he  received  the  Copley  medal  of  the 
xtoyal  Society  in  1759 — entitled  An  Mmerimmtnl 
Inquiry  amcemiitg  the  Native  Poioere  of  Water  and 
Wind  to  turn  MUu  and  other  Machhtea  depetiding  on 
a  Cireular  Motion.    In  1 754  he  made  a  tour  of  the 
Low  Conntsies  to  study  the  great  canal  works  of  for- 
engineers.   Already  by  tua  papers  read  before  the 
Boyal  Society  and  his  intercourse  with  scientific  men 
bis  abilities  as  an  engineer  had  become  well  known, 
and  in  1 756  apnlioation  was  made  to  him  to  reconstraot 
fhe  EddysCone  lighthouse,  which  had  been  burnt  down 
in  Deoembor  of  the  previous  year  (see  Liqhthouse, 
vol.  xiv.  pp.  620-621).    Smeaton  now  began  to  be 
mach  consulted  in  re^^ard  to  all  kinds  of  important 
enfi^neering  projects,  lodtiding  river  navigation,  the 
drainage  of  fens,  the  designing  of  harbors,  and  the 
repair  and  construction  of  bridges,  owing  to  the  thor- 
ough engineering  skill  he  displayed  in  every  operation 
he  undertook.    In  judging  of  his  achievements  it 
ought  to  be  remembered  that  he  was  the  precursor  of 
the  gnat  modera  engineers.    James  Watt  said  of 
faim,  "  Hia  example  and  precepts  have  made  us  all 
en^neeis."    He  combined  in  a  remarkable  degree 
Uieoretioal  with  practical  skill,  much  of  his  success 
being  dnft  to  the  fact  that,  as  Stevenson  states,  "  he 
was  an  incessant  experimenter."  AconudMaUeportion 
of  his  time  was  also  devoted  to  astronomical  stucues  and 
observations,  on  which  he  read  various  papers  before 
the  Royal  Society,    Iq  order  to  prepare  an  account  of 
the  various  works  on  which  he  haa  been  engaged  as 
an  engineer,  Smeaton  resolved  to  retire  from  his  pro- 
feasitin,  but  he  only  lived  to  complete  in  1791  hia 
N'trmtive  of  the  Bui'UUng  of  Eddyttone  Lighthouae. 
He  died  at  Austhorpe,  28th  October,  1792,  and  was 
buried  in  the  old  pansh  diiiroh  of  WfailU^ 


See  A  Short  Narrative  of  the  Omiut,  Life,  and  Worta  of  the 
late  Mr.  John  Smeaton,  1793 ;  and  Smiles,  Lira  of  tho  BHfi- 
neert. 

SM£LL  is  a  sensation  excited  by  the  contact  with 
the  olfactory  ref^on  of  certain  substanoes,  usually  in  a 

SBseous  condition  and  necessarily  in  a  state  of  fine  sub- 
irision.  The  sense  is  widely  disUibuted  throughout 
the  animal  kingdom.  The  wwer  animals,  especially 
those  breathing  in  water,  become  cognisant  of  the 
presence  of  odoriferous  matter  near  them  without 
touch,  vision,  or  hearing,  and  we  suppose  that  they  do 
so  by  some  sense  of  taste  or  smell,  or  a  combination 
of  both.  In  such  oases  smell  has  been  appropriately 
termed  "taste  at  a  distance,"  by  which  is  meant  that 
parUclea  of  matter  may  be  diffused  through  the  water 
so  as  to  corae  into. contact  with  the  terminal  organ  and 
f^ve  rise  to  a  sensation  such  as  would  have  been  ex- 
cited had  the  matter  from  which  the  particles  ema- 
nated come  directly  into  contact  with  toe  nerve-end- 
ings. It  is  therefore  of  no  great  importance  whether 
such  sensations  in  humble  aquatic  organisms  are 
termed  taste  or  smell  In  the  higher  air-breathing 
animals,  however,  the  senses  are  differentiated ;  that 
of  taste  is  found  at  the  entrance  of  the  alimentary 
canal,  whilst  that  of  smell  guards  the  opening  of  ihe 
respiratoTjr  tract  This  view  assists  in  the  interpretftp 
tion  of  various  straotnres  met  with  in  the  lower  fonns 
which  have  been  &irly  regarded  1^  nattuBlists  as 
olfactory  organs. 

OamparatiM  Firnn  of  OHfadon  Onrona.— In  varions  JTedais 
pit-like  depressions,  lined  with  ciliated  epithelium,  on  the 
dorsal  side  of  the  excavation  in  which  the  "  marginal " 
bodies  are  found,  have  been  oalled  olfeotory  r^ons.  In 
many  Arlhropoda  the  sense  Of  smell  Is  located  la  delicate 
tabular  structures,  or  conical  pnjections,  found  on  the 
ant«nnte  and  connected  with  nerves.  Similar  organs  are 
met  with  in  Onutaeea.  In  Oydopt  ( Cbp«po(ta),  Aeprnfa,  and 
Thoraeottraea  olfhctory  hairs  are  present  as  dellcue  appen- 
daiEes  of  the  anterior  antennce,  chiefly  In  the  male  sex.  In 
a(Mxopada  the  anterior  antennte  have  a  oomb-lfke  promi- 
nence bearing  a  great  number  of  olfactory  iutirs.  Iimeta 
have  olfiictory  organs  largely  developed,  usually  in  the  form 
of  hairs,  cones,  or  knobs  on  the  anteonn,  and  connected 
with  gangliated  nerve-endings.  Olfactory  organs  are  also 
met  witli  in  JfoUttaca  ;  In  LamtUihranchiata  they  appear  as 
hairs  on  the  margin  of  the  mantle  ;  in  aqaatic  Oatleropoda 
as  tnfts  of  faain  scattered  over  the  surface  of  the  body  and 
specially  i^gregated  in  those  parts  where  tactile  sensibility 
is  highly  developed;  in  terrestrial  OafterafMdaUieantennn 
have  on  their  end  pUites  a  number  of  club-shaped  cells  with 
rods,  which  are  held  to  be  olfactory,  and  recently  in  the 
same  class  Sprengel  has  shown  that  an  organ  "  which  was 
supposed  to  he  a  rudimentary  gill,  and  is  innervated  from 
the  snpra-intestinal  ganglion,"  has  an  olfactory  ftinction. 
In  Atadiatu  the  olfactory  region  is  believed  to  be  a  depres- 
sion on  the  wall  of  the  pharynx,  situated  in  tttmt  of  the 
ganglion,  and  lined  with  ciliated  epithelium. 

In  Ftthea  the  olfactory  organs  consist  of  a  membrane  (the 
pituitary  membrane)  lining  one  or  two  pits,  to  which  the 
olfactory  or  first  pair  of  cranial  nerves  are  distributed. 
This  highly  vascular  membrane  is  usually  thrown  into  nn- 
meroos  folds,  so  as  to  admit  of  an  extensive  surface  being 
packed  Into  small  space,  and  It  is  covered  by  ciliated  epi- 
thelium. In  the  lowest  vertebrate,  vfmpAtomi,  the  olfactory 
organ  is  a  simple  uasymmetrical  pit  at  the  anterior  eud  of 
the  nervous  system.  In  the  bag  fishes  iMjfxinidm)  the  ol- 
factory pit  has  a  posterior  opening  which  pierces  the  palate 
and  can  be  closed  by  a  valvular  apparatus.  In  the  lam- 
preys ( Pdnmyjpw)  the  flask-shaped  nasal  sac  opens  on  the 
top  (Mfthe  head, and  from  thisa  tnbe  descends  which  expands 
into  a  blind  sac  towards  the  base  of  the  skull.  In  all  other 
fishes  the  olfactory  organs  are  double  and  have  no  commn- 
nication  with  the  mouth.  In  osseous  fishes  the  olfartory 
capsules  or  sacs  are  covered  with  skin  which  is  usually  - 
pierced  by  two  openings  for  each  sac  Some,  sach  as  the 
wrasses,  have  a  single  nasal  opening ;  and  where  there  are 
two  the  anterior  nan  be  closed  by  a  valve.  The  olfuctory 
regiuu  may  be  extensive  owing  to  the  pituitary  membrane 
being  thrown  into  plaits  or  folds,  and  it  maybe  divided 
into  two  portions,  one  qaite  smooth  and  the  other  plicatod. 
The  smooth  portion,  probably  acting  as  a  reservoir,  may  be 
large,  extending  down  to  tho  palate,  as  in  the  mackerel,  or 
to  the  back  part  of  the  palate,  as  in  the  wolf-fish  'Owen). 
The  nasal  cavities  exist  below  the  snout  in  sharks,  near  the 
ancles  ^  the  month  In  the  raya.  and  beneath  the  Ibre  part 
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of  the  head,  behind  the  base  of  the  rostrum,  in  the  saw- 
fish. In  auch  fishee  the  tdfoctory  organ  is  guarded  hy 
valves,  eontafDing  cartilaginoofi  plates  moved  by  musclee, 
and  we  may,  therefore,  coodade  with  Owen,  "  that  these 
fisbeB  scent  as  well  as  smell,  i^,  actively  setittih.  for  odor- 
ifenHu  impressions  by  rapidly  changing  the  current  of  water 
throagh  the  olfactory  sac." 

The  olfactory  organs  of  Amphibia  are  always  paired  cavi- 
ties, opening  internally  either  anteriorly  within  the  lips  or 
fhrther  Imck,  as  in  the  batrachians  and  salamandrines.  In 
the  Porennibranehiatet  (Siren,  Proteus,  AzolotI)  there  are  no 
outward  signs  of  olfactory  organs,  and  the  thick  upper  lip 
must  be  raised  to  bring  the  plicated  sac  with  its  two  remote 
orifices  into  view  (Owen).  In  the  TritonieUe  (newts)  and 
Saiamandrnue  (salamanders)  the  olfactory  membrane  is 
smooth  and  lines  an  oval  bag  having  an  external  nostril, 
guarded  by  a  valvular  fold  of  skin,  and  a  palatal  opening. 
Frogs  and  toads  (Batradtia)  have  also  an  external  nostril 
with  a  flap  of  skin,  and  the  palatal  opening  is  wide  and 
near  the  fore  part  of  the  mouth.  The  skmls  of  extinct 
saarians  of  marine  habits  {IcMkgo$aurm  and  Menotaunu) 
show  that  the  external  nos^la  opened  near  the  orbits  at  a 
distance  from  the  muEsle.  In  snakes  {Ophidia)  the  exter- 
nal noatrita  are  doable,  and  the  internal  nostril  is  single  and 
in  the  median  line.  In  water  snakes  the  external  orifices 
can  be  closed  by  valves. 

Iq  ChdofHA  (tnrties,  tortoises)  and  in  OrocodUia  the  exter- 
nal nasal  opening  is  single  uid  near  the  end  of  the  snont ; 
hnt  In  ChaUmia  the  nostrils  are  really  distinct,  although 
their  external  apertures  coincide.  In  the  turtle  the  nasal 
cavity  is  large  and  contains  a  twisted  shell-like  cartilage, 
■0  as  to  give  extent  sarface  to  the  darkly  pigmented  and 
highly  Taaenlu-  pituitary  membrane.  In  Uie  orocodlles  and 
alligators  the  nostrils  can  be  dosed  by  a  valvular  lobe,  and 
in  the  gavials  {Bhamphottona  gangOiatm  and  ShynchomehuB 
aMegeUi)  the  integument  can  l>e  raised  round  the  nostril 
in  the  form  of  a  tube  so  as  to  bring  the  orifice  to  the  sur- 
ftee  of  the  water  without  ezpodng  the  other  parte  of  the 
head  (Owen).  In  all  Oroeodwa  the  nasal  cavity  is  of  great 
length,  commencing  at  the  fore  part  of  the  muzzle  and  end- 
ing beneath  t^e  occiput  hy  a  single  aperture,  and  the  sur- 
ftice  of  this  long  olfactory  meatus  is  increased  by  the  mea- 
tus communicating  with  large  ceils  or  sinnses.  In  snakes 
and  liiards  a  second  olfoctory  organ  is  found  embedded  be- 
tween the  torbioals  and  the  vomer  and  is  known  as"  Jacob- 
son's  organ."  It  has  the  form  of  a  cup  or  depression  round 
a  cartilaginous  papilla  and  is  supplied  by  a  nerve  which 
arises  firem  the  end  of  the  olfactory  lobe. 

The  olfitetory  organs  of  Bird»  are  somewhat  similar  to 
th<»e  of  the  cold-blooded  reptiles  and  amphibians  in  that 
"the  external  nostrils  are  rimple  perforations,  having  no 
movable  cartilages  or  musclee  provided  for  dilating  or  con- 
tracting their  apertures,  as  in  mammalia"  (Owen),  The 
extent  of  the  olfactory  surface  is  increased  by  projections 
and  folds  of  turbinated  bones  and  not  by  large  accessory 
cavities.  With  the  exception  of  the  apteryx  and  dinornia, 
the  olfactory  nerve  pas-ses  out  of  the  skull  by  a  single  fora- 
men. The  external  nostrils  are,  in  the  minority  of  birds, 
placed  at  the  sides  of  the  nppor  mandible;  but  in  some 
cases,  as  in  the  toucans,  they  are  found  at  the  base  of  the 
bill,  and  In  the  apteryx  they  open  at  the  extremity  of  the 
long  upper  mandible.  In  herons  the  apertures  are  so  small 
as  scarcely  to  admit  the  point  of  a  pin ;  and  in  the  pelicans 
they  are  wanting,  aod  oaors  get  access  to  the  olfactory  or- 
gan from  the  palate.  The  Ratorea  (scratching  birds)  have 
the  nostrils  defended  by  a  scale,  and  the  crows  (OorviiUe) 
have  a  bunch  of  stiflT  feathers  for  the  same  purpose.  The 
septum  or  partition  between  the  nostrils  is  usually  complete 
and  is  formed  of  bone  and  cartilage.  The  outer  wall  of  each 
nasal  passage  is  furnished  with  three  turblnkl  or  twisted 
shell-like  bones,  of  which  the  middle  is  the  largest,  thus 
affording  a  considerable  extent  of  olfactory  surface.  In 
most  birds  there  are  two  posterior  nasal  apertures  commu- 
nicating with  the  palate ;  but  in  some,  as  in  the  cormorant 
and  gannet,  the  passages  unite  and  there  Is  only  one  open- 
ing. In  birds  the  apper  part  of  the  nasal  pass^e  is  more 
especially  devot«d  to  the  sense  of  smell,  whilst  the  lower 
part  may  be  re^rded  as  the  beginning  of  the  respiratory 
tract.  This  is  indicated  by  the  arrangement  of  the  nerves, 
the  olf^tory  nerve  being  distributed  to  the  membrane  cov- 
ering the  septum  and  the  superior  and  middle  torblnated 
bones,  whilst  the  lower  portion  and  lower  turbinals  are 
supplied  by  the  fifth  nerve, — a  nerveof  general  sensibility. 
The  apper  turbinals  reach  their  greatest  development  in 
the  apteryx,  where  they  are  attadEied,  according  to  Owen, 
to  the  whole  outer  part  of  the  preftantals.  This  bird  has 
amongst  birds  the  largest  olfactory  nerves  in  proportion  to 
its  size,  and  it  would  appear  to  be  guided  by  the  sense  of 
smell  to  the  worms  thatform  its  food.  A  contrast  as  regards 
thQ  anatomloal  arrangements  fbr  the  ol&ctory  sense  is  well 


seen  on  comparing  the  turkey  with  the  vultaie.  In  the 
turkey  the  ollactory  nerve  Is  small,  about  one-fifth  the  siie 
of  that  in  the  vulture,  and  is  distributed  over  a  snull 
middle  turbinal,  there  being  no  extension  over  a  superior 
tnrbtnal.  The  vulture,  on  the  other  hand,  has  a  large  nerve 
and  the  olfactory  r^on  is  extensive,  owing  to  ^e  largely 
developed  superior  turbinal  bone.  There  can  be  no  doau 
that  the  carrion-eating  valtare  Is  guided  from  great  dis- 
tances to  its  food  by  the  sense  of  smell,  although  it  will  fa« 
assisted  by  its  powerful  sense  of  vision. 

The  sense  of  smell  reaches  its  highest  development  in 
MamnuUia.  The  anatomical  surfhce  is  enormously  extended 
in  many  cases,  not  only  by  the  complication  of  the  eth* 
moidal  labyrinth,  but  alsoby  the  nasal  passages  oommnnlcat* 
ing  with  spaces  of  the  neighboring  cranial  and  facial  bones. 
The  olfactory  nerves  also  are  very  nomeroos  and  arise  from 
a  speciiU  encephalic  centre.  They  pass  out  of  the  skull 
numerous  holes  iu  the  cribriform  or  sieve-like  plate  of  the 
prefrontal  bone,  which,  on  account  of  this  peculiarity,  is 
called  the  ethmoid  bone.  These  nerves  ramify  on  the  ol< 
&ctory  membrane,  covering  the  upper  or  ethmo-turbinal 
bones.  The  cavitv  containing  the  organ  of  smell  is 
bounded  by  the  prefrontal,  vomerine,  nasal,  spheuoid,  ptor^ 
gold,  palatine,  maxillary,  and  premaxillary  bones,  mm  it  b 
nsually  in  connection  with  air-cavities  or  sinuses  in  manner 
all  of  the  bones  of  the  skull.  The  median  partitiou  by  wbicli 
the  two  nostrils  are  formed  consists  of  Iwne  and  cartilage 
and  Is  built  up  by  processes  of  the  prefrontals,  the  vomer, 
and  by  the  ridges  of  the  nasals,  iwlatlnes,  maxiUariea,  and 
premaxillariee  with  which  the  vomer  articulates.  EacAi 
pass^e  thus  formed  is  the  beginning  of  the  respiratory 
tract,  and  is  continued  fomrds  into  a  more  or  less  mobik 
part  called  a  nose,  snout  or  proboscis,  whilst  posterioify  It 
communicates  with  the  upper  part  of  the  phuynx,  Into 
which  opens  the  windpipe.  On  the  outer  wall  there  aie 
three  tnroinal  bones— superior,  middle,  and  inferior— divid- 
ing partially  the  nasal  cavity  into  three  meatuses  or  pw- 
sages.  The  superior  meatus  is  between  the  superior  sod 
middle  turbinated  bones,  the  middle  meatus  between  the 
middle  and  inferior  turbinated  bones,  and  the  inferiormca- 
tus  between  the  inferior  turbinated  bones  and  the  floor  of 
the  nose  (see  Anatohy,  vol.  i.  p.  721>  Fig.  7;  also  vol.  L  nL 
XIX.  Fig.  2).  Many  of  the  lower  mammals  have  In  addi- 
tion a  process  from  the  frontal  and  nasal  bones,  someNmes 
called  the  superior  spongy  bone,  which  is  not  the  same  is 
the  superior  turbinated,  as  described  in  the  anatomy  of  tJie 
bnmau  being.  The  extent  of  olfactory  surface  is  enoi^ 
mously  increased  by  numerons  pliose  or  proccases  of  bone 
which  to  a  great  extent  mask  the  comparatively  simple  a^ 
rangemeot  above  described.  In  OmithorkyiuAHS  there  is  a 
single  olfactory  nerve  escaping  through  an  aperture  in  the 
prefrontal  bone;  in  Sc&idna,  the  other  member  of  the  Jf«M- 
tremala,  there  are  numerous  olfactory  uerves  and  a  lam 
development  of  ethmo-tarbinuls.  In  many  MarmpiaUtm 
sense  of  smell  is  largely  developed,  and  in  some(  0«pAnifit«r) 
the  turbinated  bones  are  so  large  as  to  cause  a  lateru  bulging 
of  the  nasal  cavity,  forming  a  marked  feature  of  the  skaU. 
In  fiw{«K(sthoethrao-tarbinals  may  be  subdivided  in  to  lamel- 
Iffi  so  as  to  increase  the  olfootory  surface;  such  is  the  case  In 
tbe  common  bare.  In  the  porcupine  the  sinuses  developed 
from  the  olfactory  cavity  are  of  lanre  size,  forming  a  spongy 
mass  surrounding  the  cavity  of  the  skull  in  which  the  an- 
terior portion  of  the  brain  lies.  In  Ituectiwra  the  olfiwitory 
suriace  is  very  large.  Thus  in  the  mole  the  ethmo-turbi- 
nal has  not  fewer  than  eight  lamellte  or  plates  and  the 
external  nose  is  developed  into  a  snout  capable  of  con- 
siderable movement.  Such  a  snout  is  very  large  aud 
mobile  in  the  elephant  shrews.  Armadillos  and  ant-eaters 
(Edmtata)  have  a  strong  sense  of  smell.  Thus  in  Da*9- 
put  the  nasal  portion  of  the  skull  is  about  equal  in 
volume  to  all  tbe  rest,  and  in  Chtanjfdophonu  (dwarf  arma- 
dillo) the  frontals  are  raised  "into  a  pair  of  domes"  by 
sinuses  in  them  communicating  with  the  large  oUtetory 
cavity.  In  most  armadillos  the  external  nose  is  strength- 
ened bv  small  bonea.  The  i^r  rinnses  in  tbe  slotii  extend 
upwards  into  the  frontals  and  downwards  into  the  sphenoid 
bone.  No  Cetaeeant  have  olfactory  organs,  except  the  baleen 
or  whalebone  whales,  and  thus  are  devoid  of  the  sense  of 
smell.  In  the  manatee  iSirema)  the  nasal  openings  are 
placed  tia  Ibrwards  and  have  movable  cartilages*  uid  the 
bony  walls  of  the  nasal  pasBiMt^*  i>ot  extuudve  In  pro- 
portion to  tbe  size  of  the  rest  of  the  skull.  The  elephants 
(Pr<AoKidea)  have  the  part  of  the  nasal  cavity  ooncamedm 
smell  contracted  and  narrow,  bnt  tbe  cavity  is  prolonged 
Into  the  trunk,  at  the  end  of  which  are  the  nostrils;  the 
nasal  cavity  communicates  with  sinnses  permeating  sveiy 
bone  of  the  cranium.  The  tapirs  have  a  shorter  bat  very 
mobile  proboscis,  and  tbe  development  of  the  nasal  pas- 
sages is  extensive.  The  horse  has  the  power  at  dilating 
and  contracting  each  nostril,  and  the  crit>rifixm  platas  tt»»- 
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mit  very  Dnmerous  olbctory  nerves  from  the  olfactory 
boIbB,  which  ue  large  in  proportioD  to  the  Bi/.e  of  the  rest 
of  the  brmin.  The  Buidx  (swine)  have  a  large  aud  complex 
ol&ctoiy  region ;  Che  accessory  sinaseB  or  spaces  attain  a 
greatdevelopment;  the  nose  is  prolonged  and  tmncate,  t^e 
eutilages  forming  a  complete  tube,  which  is  a  contioTiatioa 
of  the  bony  nostrils,  and  these  tabes  open  on  a  naked  A]ak. 
In^e  ox  and  sheep  the  olfactory  region  is  large,  bat  not  so 
luge  as  in  the  horse.  The  extern^,  glandular,  and  moist 
part  of  the  nose  is  a  linear  tract  running  from  the  mid- 
fnrrow  of  the  opper  lip  to  the  oblique  nostril  in  tbe  sheep, 
and  this  portion  passes  throngh  many  gradations  in  size,  as 
leen  in  the  roeback,  fallow-deer,  red-deer,  and  the  ox.  The 
Otnamra  have  the  etbmo-tnrbinal  and  maxillo-tnrbinal 
K^oos  even  more  largely  developed  than  in  Herbivora,  and 
the  latter  portion  reaches  its  maximum  in  the  seals,  where 
"  these  turbinals  seem  to  block  up  the  entry  of  the  naaal 
respiratory  passages,  and  must  warm  the  air  in  arctic  lati- 
tudes an  well  as  arrest  every  indication  from  the  efflnvia 
of  alimentary  snbstances  or  prey  "  (Owen).  In  Quadnofuma 
the  uasal  chamber  becomes  shorter  and  gains  in  depth,  but 
not  proportionally.  In  the  platyrhine  monkeys  the  car- 
tilage forming  the  septnm  becomes  flattened  anteriorly, 
poshiag  the  nostrils  oatwards.  In  the  catarrhines  this 
uttenins  is  much  lees,  so  that  the  nostrils  are  approxi- 
mated. In  both  groups  the  nostrils  are  not  terminal.  In 
Ma*  the  chief  characteristic  is  the  prominence  of  the  fore 
part  of  the  chambers,  with  the  nostrils  on  the  lower  surface, 
and  the  nose  i^  supported  by  eleven  pieces  of  cartilag&of 
which  one  is  medial,  the  others  lateral,  in  five  pairs.  The 
site  and  form  of  the  septal  or  medial  cartilage  mainly  de- 
termine the  shape  and  prominence  of  the  nose.  It  is  least 
developed  bat  thickest  in  the  Negro  and  Papuan  races. 
(For  a  description  of  the  moscles  of  the  nose  in  man,  see 
AiTATOiiY,  vol.  i.  p.  734). 

The  interior  of  the  Dose  is  divided  physiologically 
into  two  portions, — (1)  the  upper  {regio  ol/actoria), 
which  embraces  the  upper  part  oi  the  Beptunij  the 
npper  turbinated  bone,  and  a  portion  of  the  middle 
Uubinated  bone ;  and  (2)  the  lower  portion  of  tbe 
cavity  {reffio  regpiratona).  The  olfactory  region  proper 
hu  a  thicker  mucous  membrane  than  the  respiratory ; 
it  is  covered  by  a  single  layer  of  epithelial  cells,  often 


LonKHudinal  section  through  the  olfactory  raembrane  of  guinea-pig. 
X  ab..ui  400.  I,  Olfactory  epithelium  on  ftee  Hurfiace ;  2.  plexus  of  olBUS- 
tory  nen-e-tibred;  3,  pouches  of  serous  glands  conlsinlng  epithelial  cells. 
Prom  Klela'B  AOaa  <!/  HUtplogv. 

branched  at  their  lower  ends  and  containing  a  yellow 
or  brownish-red  pigment;  and  it  contains  peculiar 
tubular  glands  named  "Bowman's  glands.  The 
respiratory  portion  contains  ordinary  serous  glands. 
Id  the  olfactory  region  also  are  the  terminal  organs  of 
smell.  These  are  long  narrow  cells  passing  to  the  sur- 
&oe  between  the  columnar  epithelium  covering  the 
eurfaoc.  (See  Anatomy,  vol.  i.  p.  777,  Fig.  76.)  The 
body  of  the  cell  is  spindle-shaped  and  it  sends  up  to 
tbe  sorfkce  a  delicate  rod-tiKe  filament,  whilst  tbe 
deeper  part  is  continuous  with  varicose  nerve-filaments, 
Uie  ends  of  the  olfactory  nerve.  In  the  frog  the  free 
end  terminates  in  fine  hiurs. 

F9tytical  Caviea  of  «Smef2^— Electrical  or  thermal 
Vot.  XXU.— 1106 


stimuli  du  not  usually  give  rise  to  olfactory  sensations. 
Althaus  states  that  electrical  stimulation  caused  a  sen- 
sation of  the  smell  of  phosphorus.  To  excite  smell  it 
is  usually  supposed  that  substances  mu»t  be  present  in 
the  atmosphere  in  a  state  of  fine  subdivision,  or  ex- 
isting as  vapors  or  ^ises.  The  fineness  of  the  parti- 
cles IS  remarkable,  oecause  if  the  air  conveying  aik 
odor  be  filtered  through  a  tube  packed  with  cotton- 
wool and  inserted  into  the  nose  a  smell  is  still  dis- 
cernible. This  proceeding  completely  removes  from 
the  air  organisms  less  than  the  TSs'iFinTth  of  an  inch 
in  diameter  which  are  the  causes  of  putrefaction  and 
fermentation.  A  grain  or  two  of  musk  will  scent  an 
apartment  for  years  and  at  the  end  of  the  time  no 
appreciable  loss  of  weight  can  be  detected.  Substances 
exciting  smell  are  no  doubt  usually  gases  or  vapon*. 
Only  a  few  tentative  efforts  have  been  made  to  connect 
the  sense  with  the  chemical  constitution  of  the  sub- 
stance. One  of  the  most  important  of  these  is  in  an 
Essay  on  Sme%  by  Dr.  William  Ramsay,  of  University 
College,  Bristol.  The  following  gases  have  no  smell  : 
hydrogen,  oxygen,  nitrogen,  water  gas,  marsh  ^s, 
olefiant  gas,  carbon  monoxide,  hydrochloric  add,  for- 
mic acid  vapor,  nitrous  oxide,  and  ammonia.  (It  is 
necessary,  of  course,  to  distinguish  between  the  sensa- 
tion of  smell  and  the  irritant  action  of  such  a  gaa  as 
ammonia).  The  gases  exciting  smell  are  chlorine, 
bromine,  iodine,  the  compounds  of  tbe  first  two  with 
oxygen  and  water,  nitric  peroxide,  vapors  of  phos- 
phorus and  eul|}hur,  arsenic,  antimonjr,  sulphurous 
acid,  carbonic  acid,  almost  all  the  volatile  compounds 
of  carbon  except  those  already  mentioned,  some  com- 
pounds of  selepium  and  tellurium,  the  compounds  of 
chlorine,  bromine,  and  iodine  with  the  above-named 
elements,  and  some  metals.  Chlorine,  bromine,  iodine, 
sulphur,  selenium,  and  tellurium,  which  are  volatile 
ana  give  off  vapor  at  ordinary  temperatures,  have  each 
a  characteristic  smell.  Ramsay  points  out  that  as  :i 
general  rule  substances  having  a  low  molecular  weight 
have  either  no  smell  or  simply  cause  irritation 
of  the  nostrils.  He  also  shows  that  in  the  car- 
bon compounds  increase  of  specific  gravity  as  a 
gaa  is  associated  to  a  certain  point  with  a  sen- 
sation of  smell.  Take  the  marsh  gas  or  me- 
thane series  commonly  called  the  paraffins. 
The  first  two  have  no  smell;  ethane  {fifteen 
times  as  heavy  as  hydrogen)  has  a  faint  smell ; 
and  it  \&  not  till  butane  (thirty  times  heavier 
than  hydrogen)  that  a  distinct  sensation  of 
smell  is  noticed.  Again,  a  similar  relation  ex- 
ists among  (he  alcohols.  Methyl  alcohol  has 
no  smell.  Ethyl,  or  ordinary  alcohol  free  from 
ethera  and  water,  has  a  faint  smell;  "and  the 
odur  rapidly  becomes  more  marked  as  we  rise 
in  the  series,  till  the  limit  of  volatility  is 
reached,  and  we  arrive  at  solids  with  such  a  low 
vapor  tension  that  they  give  off  no  appreciable 
amount  of  vapor  at  the  ordinary  temperature. " 
Acids  gain  in  odor  with  increase  in  density  in 
the  form  of  gas.  '  Thus  formic  acid  is  devoid 
of  smell ;  acetic  acid  has  a  characteristic  smell ; 
and  the  higher  acids  of  the  series— propionic, 
butyric,  valerianic — increase  in  odor.  It  would 
appear  also  that  "  the  character  of  a  smell  is 
a  property  of  the  element  or  CTOup  which  enters  into_  the 
body  producing  tbe  smell,  ana  tends  to  make  it  generic." 
Many  compounds  of  chlorine,  hydrogen,  compoi;'ids  of 
sulphur,  selenium,  and  tellurium,  tbe  paraffins,  the  alco- 
hols, the  acids,  the  nitrites,  the  amines,  the  pyridine  se- 
ries, the  benzene  group,  have  each  acharacteristicodor. 
Ramsay  has  advanced  the^  theory  that  the  sense  of 
smell  "  is  excited  by  vibrations  of  a  lower  period  than 
those  which  give  rise  to  the  sense  of  light  or  heat," 
and  he  points  out  a  series  of  important  facts  in  support 
of  this  view.  He  states  that  to  produce  the  sensation 
of  smell  a  substance  must  have  a  molecular  weight  at 
least  fifteen  times  that  of  hydrofjen._  For  instance, 
the  specific  gravity  of  marsh  gas  is  eight  (no  smell), 
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of  ethane  fifteen  (faint  smell),  of  propane  twenty-two 
(distinct  smell).  Aj;iUQ,  priuno  aoia  has  a  specific 
gnvity  of  fifteen,  and  many  persons  fail  to  detect  its 
odor.  Further,  Ramsay  supposes  that  smell  may  be 
excited  by  vibrations,  and  suggests  that  the  period  of 
▼ibration  of  the  lighter  molecules  is  too  rapid  to  affect 
the  sense :  at  last  a  number  of  vibrations  is  reached 
Bsp^e  of  exciting  the  sense  organ ;  uid  beyond  an 
upper  limit  the  sense  is  again  lost  Graham  pointed 
•at  that  odorous  snbstances  are  in  general  readily  oxi- 
dised.' Tyodall  showed  that  man^  odorous  vapors 
have  a  ooosiderahle  power  of  absorbing  heat  Taking 
the  absOTptive  capacity  of  the  air  as  nnity^  the  following 
absorptions  were  ofasOTved  in  the  xespeofcive  oases : 


NuiM  of  Perftim& 

Abaointlon 
per  loo. 

KametrfPerftune. 

AbMrptlon 
per  100. 

80 
32 
88 
SSJt 

au 

M 

47 

60 
Oft 
07 
6S 
74 
SO 
100 

Suidal-wood  

Portugal-  

Otto  of  rons  -.. 

Hei^rm  

OU  of  laurel  

CMlk  ™ 

In  oomparison  with  the  air  introduced  in  the  ex- 
periments the  weight  of  the  odors  must  be  almost 
infinitely  small.  "  Still  we  find  that  the  least  energetic 
in  the  list  prod  noes  thirty  times  the  effisot  of  the  air, 
whilst  the  most  enen^  prodnoes  109  times  the  same 
effect"' 

Yenturi,  B.  Provost,  and  Iji^eoia  have  studied  the 
well-lcnown  movements  of  odoriferous  particles,  such 
as  camphor,  saooinio  atnd,  etc.,  when  placed  on  the 
surface  of  water,  and  they  have  siu»ested  that  all 
odoriferooB  sabsUnoas  in  a  state  of  fine  snbdiviuui 
may  move  in  a  simihu-  way  on  the  moist  snrfhoe  of  the 
olfactory  membrane,  ana  thus  mechanically  irritate 
the  nerve  endings.  This  explanation  is  too  coarse; 
but  it  is  welt  known  that  the  odors  of  flowers  are  most 
distinctly  perceived  in  the  morning,  or  after  a  shower, 
when  the  atmosphere  contains  a  considerable  amount  of 
aaueous  vapor.  It  would  appear  alao  that  the  odors 
01  animal  effluvia  are  of  a  higher  specific  gravity  than 
the  ur,  and  do  not  readily  diffuse, — a  fact  whicn  may 
aooonnt  for  the  pointer  and  bloodhound  keeping  their 
noses  to  the  ground.  Such  smells  are  veiy  persistent 
and  are  apparently  difficult  to  remove  firom  any  surface 
to  which  they  have  become  attached.  The  smell  of  a 
corpse  may  haunt  a  living  person  for  days,  notwith- 
standing ooinpuB  ablations  and  change  of  clothes.' 

Speetai  Fh^tiolom  qf  SmdL — It  is  neoessary  that 
the  air containingtne  odor  be  driven  forcibly  against 
the  membrane.  Thus  the  Dostrils  may  be  filled  widi 
eaa  de  Cologne,  or  with  air  imprecated  with  sulpbnr- 
eUed  hydrogen,  and  still  no  odor  is  experienoed  if  the 
person  does  not  breathe.  When  a  sniff  is  made  the 
ur  within  the  nasal  passages  is  rarefied,  and,  as  the 
air  rashes  in  to  equilibrate  the  preesura,  it  is  forcibly 
propelled  against  the  olfactory  surface.  The  olfactorv 
surface  must  be  moist;  if  it  is  dry,  or  is  oovered  witn 
too  thick  a  layer  of  mucus  (as  in  catarrh),  the  sense  is 
much  weakened  or  lost.  Toe  first  moment  of  contact 
is  the  most  acute  and  the  sense  quickly  becomes 
blunted.  The  first  scent  of  a  fiower  is  the  strongest 
and  sweetest ;  and  after  a  few  nunutes'  exposure  tiie 
intenrity  of  even  a  fetid  odor  may  not  be  peroeived. 
This  fact  may  be  accounted  for  on  the  supposition  that 
the  olfactory  membrane  becomes  quickly  coated  with  a 
thin  layer  of  matter,  and  that  tJie  most  intense  effect 
is  prodnoed  when  the  odoriferous  substances  are  ap- 
plied to  a  clean  surface.    Tfae  intensity  of  smell  de- 

f tends  on  (1)  the  area  of  olfactory  surface  affected,  and 
2)  the  degree  of  concentration  of  the  odoriferoos  mat- 
ter.  It  is  said  that  musk  to  the  amount  of  the  two- 

1  Bain.  SenMflond  iWelhet  8d  ed..  p.  UO. 

■  Tyndall,  Omtibulknulo MeUnd» ni/Hetin  Vematn^ RikUmt 

Oeal.  p.  Ml. 


millionth  of  a  milligramme,  and  one  part  of  snlphur 
etted  hydrogen  in  1,000,000  parts  of  ur,  may  be 
perceived.  If  the  two  nostrils  are  filled  with  difimnat 
odorous  substances,  there  is  no  mixture  of  the  odtm, 
but  we  smell  sometimes  the  one  and  sometimeB  the 
other  (Vtdentio).  Morphia,  mixed  with  sugar  and 
taken  as  snaff,  pardlyies  the  wfactory  apparatos,  while 
strychnine  makes  it  more  sensitive  (lachtenfius  and 
Fiohlich). 

The  deJicacy  of  the  sense  u  much  greater  in  many 
of  the  lower  animals  than  in  man,  and  it  is  hig^ 
probable  that  the  dog  or  cat  obtain  information  by 
means  of  this  sense  which  a  human  being  cannot  ^ 
Odors  may  exdte  in  the  minds  of  many  animals  vivid 
impressions,  and  they  have  probably  a  memcffvof 
smells  which  the  human  being  does  not  possess.  £veo 
in  man  the  sense  may  be  ^atly  improved  exercis- 
ing it  A  boy,  James  Mitchell,  was  bora  blind,  deif, 
and  dumb,  and  chiefly  depended  on  smell  for  keeping 
up  a  connection  wiw  the  outer  worid.  He  raadilr 
observed  the  presence  of  a  stranger  in  the  iwMn  and 
he  formed  his  opinions  of  persons  apparently  from 
their  characteristic  smells.  In  some  rare  cases,  the 
sense  of  smell  is  oonq;eDitally  absent  in  hnmui  beiMs, 
and  it  may  be  much  iiqured  by  the  praatice  of  snuffiiig 
or  hy  diseases  of  die  nose  affecting  the  olfactory  mem- 
brane. Sul^ective  impressions  of  smells,  like  spectnl 
illusions  or  sounds  in  the  ears,  are  occasionally,  but 
rarely  observed  in  the  insane.  Hnally,  it  inay  be 
observed  that  the  sense  of  odor  gives  information  as 
to  the  characters  of  food  and  drink  and  as  to  tfae 
purity  of  the  air.  In  the  lower  animals,  alao,  the 
sense  is  associated  with  the  sexual  functions. 

See  art  "  Olfaction  by  Fran^oiB  Franek,  in  Dictiomttain 
SMfdopidigiu  dei  Seimeei  MSdieaUa,  9d  searies,  wbwe  a  ftill 
blBtorieal  bibliography  U  given  ;  Hermann's  SamJbmdt  im 
Pk]/»iotogia :  d.  Biimetorfiane:  Zueiter  Thml,  GervAdnn^  by 
Prof.  V.  ViQtMhgsa,  p.  2S6;  Owen's  Omp.  AnaUmy  mU 
PhyticL  of  VtriArmUt;  Bain.  op.  aL,  p.  U7;  Grant  Allen's 
thfpMioffWi  .AfMiei,  p.  77;  Runaay,  Naiun,  vol.  zzvi.  p. 
1S7;  and  for  Jamea  Hitciiell's  case,  see  Dogald  StewarCs 
TForta,  vol.  iv.  p.  300.  (j.  o.  h.) 

SMELT.   See  SALMomDJj,  vol.  xxi.  p.  236. 

SMETHWIGK,  an  urban  sanitary  district  of  Staf- 
fordshire, England,  on  the  borders  of  Worcestershire 
and  Warwickshire,  is  situated  on  the  Birmingham, 
Dudley,  and  Wolverhampton  Canal,  and  on  branches 
of  the  London  and  North-Westera  and  the  Great 
Western  BailwM^  lines,  3  miles  west  firom  Birming- 
ham, of  which  the  town  of  Smetfawtck  is  a  suburb.  It 
possesses  a  public  hall  and  a  free  lilmu^  and  reading* 
room.  Within  the  limits  of  the  district  is  the  Sono 
foundry  originated  by  James  Watt;  and  nnoe  hi 
origin  numerous  othw  industries  have  been  oonoen- 
tratod  in  the  suburb,  the  more  important  beioK  the 
manufacture  of  glass,  chemicals,  hydraulic  jacks, 
patent  nuts  and  bolts,  and  patent  tubes.  Many  of  the 
works  are  of  great  extent  The  population  of  the 
urban  sanitary  district  in  1871  was  17,158,  and  in 
1881  (area,  18R2  acres)  it  had  increased  to  25,084 

SMERECE,  Robert  (1752-1845),  su^ect  painter, 
was  born  at  Wigton  near  Carlisle  in  1752.  In  his 
thirteenth  ^ear  he  was  apprenticed  in  London  with  an 
heraldic  punter,  and  at  the  age  of  twenty  he  began  to 
studv  in  the  schools  of  the  Eoyal  Academy,  to  whose 
exhibition  he  contributed  in  1786  a  Narcissus  amd  a 
Sabrina,  which  were  followed  by  many  works,  usually 
small  in  sise,  illustrative  of  the  English  poets,  espe- 
cially ThomNon.  In  1791  Smirke  was  elected  an  aaao- 
date  of  the  Royal  Academy,  and  two  years  later  a  ^ill 
member.  In  1814  he  was  nominated  keeper  to  the 
Academy,  but  the  king  refused  to  sanction  the  ap- 
pointment on  account  of^  the  artist's  pronounoed 
revolutionary  opinions.  He  was  enf^ged  upon  the 
Shakespeare  gallery,  for  which  he  ^tnted  Katfaarina 
and  Petruchio,  Prince  Henry  and  Falstaff,  and  othw 
subjects.  He  also  executed  many  clever  sad  popular 
book-illustntiona   His  works,  which  are  frequently 
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of  a  hamorous  character,  are  pleaaing  and  gracefttl, 
AcoompliBhed  in  draftsmanship  and  handled  with  oon- 
flderaUe  spirit.  He  died  in  London  on  the  5th  of 
Jioaai7iJ84&. 

SMITH,  Adam  (1723-1790),  the  greatest  of  jmliti- 
«il  seoDomists,  vas  the  only  child  of  Adam  Smith, 
comptroller  of  the  oustoms  at  Kiricoaldy,  in  I^feahire, 
SooUand,  and  of  Margaret  Douglas,  daughter  of  Mr. 
BonjcUs  of  Strathendry,  near  Leslie.  He  was  bom  at 
RirkckldyoD  5th  June,  1723,  some  months  after  the 
tleath  of  his  father.  Of  a  weak  conetitution,  he  re- 
qoired  and  received  during  his  eariy  years  the  most 
tenAa  care  of  iin  affectionate  mother,  which  he  repaid 
in  after  lii^  by  every  attention  which  filial  gratitude 
coold  dictate.  When  he  was  three  years  old  he  was 
taken  on  a  visit  to  his  ancle  at  Strathendry,  and  when 
playing  alone  at  the  door  of  the  house  was  carried  off 
aj  a  party  of  *  *  tinkers. ' '  Fortunately  he  was  at  once 
miBMd,  and  the  vagrants  pursued  and  overtaken  in 
Lnlie  wood.  He  received  jub  eailv  education  in  the 
mAhxA  of  KiAoaldy  under  David  Miller,  amon^ 
irtiofle  nnpib  were  many  who  were  afterwards  distu- 
fdibea  men.  Smith  showed  as  a  boy  srsat  fond* 
mm  for  bodes  and  remarkable  powras  of  memory ; 
and  bis  ftiendly  and  generous  disposition  made  him 
popular  amon^t  his  schoolfellows.  He  was  sent  in 
1737  to  the  university  of  Glasgow,  where  he  attended 
tbe  lectures  of  Dr.  Hutoheeon ;  and  in  1740  he  went 
to  Baliol  College,  Oxford,  as  exhibitions  on  Snell's 
foundation,  with  a  view  to  his  taking  orders  in  the 
English  Church.  He  remained  at  that  univeraity  for 
Kvec  years.  At  Qlasgow  his  &vorite  studies  had  been 
matbemados  and  natural  philosophy;  but  at  Oxford 
be  appears  to  have  devoted  himself  almost  entirely  to 
monu  and  potitaoal  scnenoe  and  to  the  oultiTation  or  the 
anoMit  and  modem  languages.  He  also  labored  to 
inprove  his  English  style  by  the  pra<^io6  of  t-ransk- 
tion,  partieulariy  from  the  E^noh.  He  was  not  im- 
preoed  with  a  nvorable  opinion  of  the  f^tem  of  edu- 
eadoo  then  pursued  at  Oxford.  After  nis  return  to 
KiAcaldy  he  resided  there  two  years  with  his  mother, 
oontinaiog  his  studies  j  he  had  relinquished  the  idea 
of  entering  the  ecclesiastical  profession,  but  had  not 
vet  adopted  any  other  plan  for  his  ftituie  life.  In  1748 
ne  removed  to  GcHnbargh,  and  there,  under  the 
patronage  of  Lord  Karnes,  gave  lectures  on  rhetoric 
ind  belles-lettres.  About  this  dme  commenced  his 
aoqauntance  with  David  Hume,  which  afterwards 
ripened  into  an  intimate  friendship,  founded  on  mu- 
tul  ^eem ;  bis  relations  with  that  great  thinker 
most  have  powerfully  inflnenoed  the  formation  of  his 

E'  '  IS.  In  1751  he  was  elected  professor  of  logic  at 
w,  and  in  the  following  year  was  transferred  to 
tir  of  moral  philosophy  in  the  same  university, 
which  had  become  vacant  by  the  death  of  Thomas 
Crugie,  the  successor  of  Hutcheson.  This  position 
he  occupied  for  neariy  twelve  years,  which  he  long 
afterwards  declared  to  have  been  "by  far  the  most 
useful,  and  therefore  by  far  the  happiest  and  most 
hoBiHable  period  of  his  life. ' '  He  was  highly  esteemed 
by  his  colleagues,  of  whom,  on  his  side,  he  speaks  as 
'  reiy  excellent  men."  His  course  of  lectures,  as 
Professor  Millar  informs  us,  wss  divided  into  four 
parts— (1)  natural  Geology;  (2)  ethics;  (3)  a  treat- 
ment of  that  branoh  of  morality  which  relates  to 
Jostioe,  a  subject  which  he  lundled  historically  after 
me  manner  of  Montesquieu,  "endeavoring  to  trace 
^e  gradual  progress  of  jurispmdeooe,  both  public  and 
private,  from  the  rudest  to  tne  most  refined  ages,  and 
to  point  out  the  effects  of  those  arts  which  oontnbute 
to  subsistenoe  and  to  the  accumulation  of  property  in 
pfodurang  corresponding  improvements  or  alterations 
m  law  and  government ;  (4)  a  study  of  those  political 
rmilations  which  are  fonndra,  not  upon  the  principles 
of  jostioe,  but  that  of  expediency,  and  which  are  cat- 
eohted  to  increase  the  riches,  the  power,  and  tbe 
ivosperit^  of  a  state.  Under  this  view  he  considered 
pdttMil  institutions  relating  to  oommerce,  to 


finances,  to  eocle«astical  and  military  establishments 
He  first  appeared  as  an  author  by  contributing  two 
articles  to  the  Eduiburgh  Review  (an  earlier  journal 
than  tbe  present,  which  was  commenced  in  1755,  but 
of  whidi  onjv  t^o  numbers*  were  published), — one  on 
Johnson's  Ifietioruiry  and  the  oUier  a  letter  to  the 
editors  on  the  state  of  literature  in  the  different  coun- 
tries of  Europe.  In  1759  appeared  his  Theory  of 
Moral  Senttmentt,  embodying  the  second  portion  of 
his  university  course,  to  which ,  was  added  in  the  2d 
edition  an  appendix  with  the  title  "Considerations 
concerning  the  first  Formation  of  Languages. ' '  After 
the  publication  of  this  work  his  ethical  doctrines  occu- 
pied less  apace  in  his  lectures,  and  a  larger  develop- 
ment was  given  to  the  subjects  of  jurisprudence  and 
political  economy.  Stewart  gives  us  to  understand 
that  he  had  already,  as  eai^  as  1752,  adopted  the 
liberal  views  of  commercial  policy  which  he  afterwards 

E reached  witli  so  much  effect;  and  this  we  should 
ave  been  indined  to  believe  independentlv  from  the 
fact  that  eaok  views  were  propounded  in  that  year  in 
the  Political  Diteofwnet  of  his  friend  Hume.  His 
residenoe  at  Gks^w  brought  him  into  personal  rela- 
tions with  many  intelli^nt  men  from  whose  practical 
experience  he  oould  denve  information  on  mercantile 
questions ;  andj  on  the  other  hand,  we  are  told,  his 
reasonings  convinced  several  eminent  merchants  of  that 
oit^  of  the  soundness  of  the  principles  of  free  trade, 
which  were  at  variance  with  their  previous  opinions. 
•  In  1762  the  senatus  academicus  of  Glasgow  con- 
ferred on  him  the  honorary  degree  of  doctor  of  laws. 
In  1763  he  was  invited  to  take  charge  of  the  young 
duke  of  Buocleuch  on  bis  travels.  He  accepted  tbe 
proposal,  and  resigned  his  prof^sorship.  He  went 
abroad  with  his  pnml  in  March,  1764 :  they  remained 
only  a  few  dt^  at  Paris  and  then  settled  at  Tonlonse, 
then  the  seat  of  a  parliament,  where  they  spent 
eighteen  months  in  the  best  society  of  the  place,  after- 
wards making  a  tour  in  the  south  or  France  and  passing 
two  months  at  Gwieva,  Returning  to  Paris  about 
Christmas  of  1765,  they  remiuncMi  there  till  the  October 
of  the  following  year.  The  period  was  one  of  intellec' 
tual  and  social  ferment,  ana  Smith  was  brought  into 
relation  with  the  most  eminent  persons  of  the  time. 
He  lived  in  the  societjr  of  Quesnay,  Tui:got,  D'Alem- 
bert,  Morellet,  HelvStius,  Marmontel,  and  the  duke 
de  la  Bochefoucault.  It  was  the  regard  he  enter- 
tained for  the  ^oung  Doblemao*  last  named  that 
dictated  the  omission  in  the  later  editions  of  his 
Moral  SeatimaUa  of  the  name  of  the  celebmt«d 
anoestor  of  the  dnke,  whom  he  had  assodated  with 
Mandeville  as  author  of  one  of  the  "licentious  sys- 
tems" reviewed  in  the  seventh  part  of  that  work. 
Smith  was  without  doubt  much  influenced  b^  his  con- 
tact with  the  members  of  the  physiocratic  school, 
especially  with  its  chief,  though  Dupont  de  Nemours 
probably  goes  too  fiur  in  speaking  of  Smith  and  him- 
self as  having  been  " condisciples  chez  M.  Quesnay." 
Smith  afterwards  described  Quesnay  as  a  man  '^of 
the  greatest  modesty  and  simplicity,"  and  declared 
his  system  of  political  economy  to  be,  "with  all  its 
imperfections,  the  nearest  approximation  to  truth  that 
bad  yet  been  published  on  the  principles  of  that 
science."  In  October.  1766,  tutor  and  pupil  returned 
home,  and  they  ever  afterwards  retuned  strong  feelings 
of  mutual  esteem.  For  the  next  ten  years  Smith  lived 
with  his  mother  at  Kii^oaldy,  only  paying  occasional 
visits  to  Edinburgh  and  London  ;  he  was  engaged  in 
dosestudy  during mostof  this  time,  but nnbenthis  mind 
in  familiar  interooarse  with  a  few  friends.  He  deecaibes 


*  These  two  numben  were  reprinted  In  1B18.  Smlth'a  letter  to 
the  edttora  Is  specI&U  j  interesting  for  Its  aoconnt  of  the  Bnej/do- 
pidie  and  fta  criticism  of  Roossean's  pictures  of  savage  life. 

*  The  duke  undertook  a  translation  of  tbe  Theory  m  Kornl  Sen- 
Ummit,  but  tbe  Abbi  Blavet's  Teralon  appeared  (177^)  before  his 
was  completed  and  he  then  rellnqulsbed  the  design.  An  earlier 
French  translation  had  been  published  (1764)  under  the  title 
WbrntoatoM  de  PAme  ;  and  there  Is  a  later  one— the  beat-1>r  the 
muquiB  de  OoadoiMt  amt,  M  ed.  USD.) 
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himself  to  Home  durine  this  period  as  being  extremely 
happy,  comfortable  ana  contented.  He  was  now  oooa- 
pmi  on  his  Inquiry  into  (he  Natur^  and  Catues  of  the 
Wealth  of  Nationg^  which  there  'is  some  reason  for 
believing  tie  had  begun  at  Toulouse.  That  great  work 
appears  in  1776.'  After  ita  puUicaUon,  and  only  a 
few  months  before  his  own  deathtHome  wrote  to  oon- 
mtalate  his  friend— *'  Bitgel  bdkl  dear  Hr.  Smith, 
I  am  much  pleased  with  your  performance,  and  the 
perasal  of  it  has  taken  me  from  a  state  of  great 
anxiety.  It  was  a  work  of  so  much  expectation  by  your- 
self^ by  your  fHends  and  by  the  pubUc  that  I  trembled 
for  Its  appearance  ;  but  am  now  much  relieved.  Not 
but  that  the  reading  of  it  requires  so  much  attention, 
and  the  public  is  disposed  to  give  so  little,  that  I  shall 
still  doubt  for  some  lime  of  its  being  at  first  very  popu- 
lar. But  it  has  depth,  and  solidity,  and  acuteness, 
and  is  so  much  illustrated  by  curious  facts  that  it  must 
at  last  take  the  publio  attention.  Smith  attended 
Home  affecUonateiy  daring  a  part  of  his  last  illness, 
and  soon  after  the  death  of  the  philosopher  there  was 

Sablished,  along  with  his  autoUognphy,  a  letter  f^eom 
mith  to  Btrahan,  in  whioh  he  gave  ao  account  of  the 
oloBtpg  aoenes  of  his  friend's  life,  and  expressed  warm 
admiraUoD  for  his  character.  This  letter  excited  some 
lanoor  amon^  tiie  theologians,  and  Dr.  George  Home, 
afterwards  bishop  of  Norwich,  published  in  1777,  by 
way  of  comment  on  it,  ^  Letter  to  Adam  Snutk  on  the 
Zi^e,  Death  and  Pkilotopky  of  his  Friend  David 
Sume,  by  one  of  the  peopk  called  Ghruttians.  But 
Smith  took  no  notice  of  this  effusion.'  He  was  also 
attacked  by  Archbishop  Magee,  for  the  omtssion  in 
subsequent  editions  of  a  passage  of  the  Moral  Senti- 
mentt  which  that  prelate  had  cited  with  high  oommen- 
dation  as  among  the  ablest  illustrations  of  the  doc- 
trine of  the  atonement  Smith  had  omitted  the 
paragraph  in  qnestion  on  the  ground  that  it  was 
tuineoenary  ana  misplaced;  but  Magee  suspected  him 
of  having  been  influenced  by  deeper  reasons. 

The  greater  part  of  the  two  years  which  followed 
the  publication  of  the  Wealth  of  Nations  Smith  spent 
in  London,  eiyoying  the  society  of  the  most  eminent 

girsons  oi^  the  day,  amongst  whom  were  Gibbon, 
uike,  Reynolds  and  Beauderk.  In  1778  he  was 
appointed,  through  the  influence  of  the  duke  of  Bue- 
ofeuch ,  one  of  the  commissioners  of  customs  in  Scotland, 
and  in  conaequence  of  this  fixed  his  residence  at  Edin- 
burgh. His  mother,  now  in  extreme  old  age,  lived 
with  him,  as  did  also  his  cousin,  Miss  Jane  Douglas,  who 
assisted  him  in  the  care  of  his  aged  parent  and  super- 
intended his  household.  Much  of  his  now  ample  in- 
oome  is  believed  to  have  been  spent  in  secret  charities, 
and  he  kept  a  simple  though  ho8|}itable  table,  at  which, 
"  without  the  formality  of  an  invitation,  he  was  always 
happy  to  receive  his  friends."  "His  Sunday  sup- 
pers,'* says  M'Culloch,  *'  were  long  celebrated  at  Ejdin- 
hargh."  One  of  his  favorite  plaoes  of  resort  in  these 
TOan  was  a  club  of  which  Dr.  Hutton,  Dr.  Black, 
II^.  Adam  Ferguson,  John  Clerk,  the  naval  tactician, 
Robert  Adam,  the  architect,  as  well  as  Smith  himself, 

1  Mr.  J.  K  T.  Rogers  published  In  the  Academy,  2Sth  Fobniarv, 
1S8S,  a  letter  of  Smith  to  William  Pulteney,  written  in  ITO.  from 
vhich  he  thinks  It  probable  that  the  work  lay  "  unreviBed  and 
unaltered"  in  the  auihor'a  desk  for  four  yearg.  A  similar  conclu- 
akm  seems  to  fidlow  from  s  letter  of  Humo  In  Burton's  Lffe, 
11.  p.  461. 

*  A  Story  was  told  by  Sir  Walter  Scott,  and  la  also  related  in  the 
SiinbvTph  Review,  of  an  "  nnfbrtunate  recontre,"  arising  out  of 
the  publication  of  the  same  letter,  between  Smith  and  Dr.  John- 
son, during  the  visit  of  the  latter  to  Qkagow.  The  same  story  Is 
glren  in  a  note  In  Wllberforce's  Oorrrtpmdence,  the  scene  being 
somewhat  vaguely  laid  In  "Scotland."  But  It  Is  Impossible  thai 
It  should  be  true;  for  Johnson  made  his  tour  In  17Tt,  whilst 
Hume's  death  did  not  take  place  tlU  177S.  Smith  seems  not  to 
hare  met  Johnson  In  Scotland  at  all.  It  appean,  however,  tnm 
Boswell's  LVe,  under  data  of  29th  April,  ITm,  that  Johnson  had 
on  one  occasion  quarrelled  with  Smith  and  treated  him  rudely 
at  Strahan's  bouse,  apparentlyin  London ;  but,  as  Robertson  met 
Johnson  "  (brthe  nnt  time"  Immediately  after  that  Incident,  and 
as  we  know  that  Robertson  met  him  In  Scotland,  It  follows  that 
the  ;*  unlucky  altercation  "  at  Strahan's  must  have  occurred  be- 
fore tbe  Scotch  tonr,  and  oould  bare  had  notbluf  to  do  with  tbB 
letter  on  Home's  death. 


were  original  members,  and  to  which  Dugald  Stewart, 
Professor  Playfair  and  other  eminent  men  were  after- 
wards admitted.  Another  source  of  epjovmeiit  wig 
the  small  but  excellent  library  he  posflesaed;  it  is  sdll 
preserved  in  his  family.  Professor  Nicholson  .has  had 
access  to  it,  and  was  struck  by  the  varied  nature  of 
the  odlection,  and  especially  by  the  Urge  number  of 
books  of  tntvel  and  poetry  whidi  it  oontuned.  In 
1787  he  was  elected  lord  rector  of  the  university  of 
Glawow,  an  honor  which  he  received  with  "  heartfelt 
joy.  If  we  can  believe  a  note  in  Wilberforoe's  Cor- 
regpondettoe,  he  visited  London  in  the  spring  of  th« 
same  year,  and  was  introduced  by  Dunuas*  to  I^tt, 
Wilberforoe  and  others.  From  the  death  of  his  mother 
in  1784,  and  that  of  Miss  Douglas  in  1788,  his  hejdth 
and  strength  gradually  declined,  and  afW  a  tedious 
and  painful  illness  he  died  on  17th  July,  1790. 

Before  bisdeceaseSmith  directed  that  all  his  mannscripts 
except  a  few  selected  eBsays  shoatd  be  destroyed,  and  they 
were  aooordinsly  committed  to  the  flames.-  Of  the  piww 
preserved  by  bis  destre  the  most  valuable  is  hit  trnot  on 
the  history  of  astronomy,  whioh  he  himself  deecrilMd  u  s 
"  totffment  of  a  great  work  " ;  it  was  doubtless  a  portien  of 
the  ''^ooDnected  history  of  the  liberal  sciences  and  elegant 
arts "  whidi,  we  are  told,  he  had  pn^ected  in  early  life. 
Anionit  the  pi^rs  destroyed  were  probably,  as  Stewart 
sogfteetfl,  the  lectures  on  natural  rcJigion  and  jorispm- 
denoe  which  formed  part  of  his  coarse  at  Qlasgow,  and  also 
the  leotoree  on  rhetoric  which  he  delivered  at  Edinburgh 
In  1748.  To  the  latter  Blair  seems  to  refer  when,  in  his 
work  on  Bketorie  and  BeUes-Lettre*  (1783),  he  acknowledges 
his  obligations  to  a  manuscript  treatise  on  rhetoric  by 
Smith,  part  of  which  ita  author  had  shown  to  him  many 
years  o^ore,  and  which  he  hoped  Smith  would  give  to  the 
public.  It  was  probably  tbe  lectures  on  jarfsprndenoe 
whidi  Smith  had  in  view  when,  some  time  before  his  death 
expmdDg  regret  that  he  "  had  done  so  little,"  he  added, 
"  I  meant  to  nave  done  more,  and  there  are  materials  in 
my  papers  of  which  I  could  have  made  a  great  deal."  He 
had  promised  at  the  end  of  his  ZWry  of  Moral  SentiaumU  a 
tmatiso  OD  the  geneial  principles  of  jurisprudence  from  the 
historical  point  of  view,  which  would  doubtless  have  been 
a  development  of  his  university  lectures  on  that  subject 

In  person  Smith  was  of  about  the  middle  sice,  well  made 
and  stout,  though  not  corpnlent.  His  features  are  said  to 
be  well  repreeeated  in  the  medallion  by  Tassle  enfoaved  in 
M'Calloch^s  edition  of  the  IFMttAitfAatioiu.  His  diseoonas 
as  professor  were  almost  entirely  extemporary,  and,  as  he 
was  always  interested  in  his  subject,  ho  never  failed  to  in- 
terest his  hearers.  He  was  sometimes,  Millar  tells  ns,  cm- 
barnuned  and  spoke  with  hesitation  at  the  ootaet ;  but "  as 
he  advanced  the  matter  seemed  to  crowd  apon  hlmt  bis 
manner  became  warm  and  animated,  and  bis  expression 
easy  and  fluent."  In  society,  except  amongst  intimate 
friends,  be  spoke  but  seldom,  and  was  rather  disposed  to 
e^joy  in  silence  the  fcayety  of  those  around  him.  He  often 
seemed  altogether  occupied  with  his  own  tiiODghta,  or 
might  even  have  l>een  supposed,  from  his  looks  and  ges- 
tures, to  bo  "  in  the  fervor  of  composition."  *'  He  was  the 
most  absent  man  in  company,"  says  Alexander  Carlyle, 
"  that  I  ever  eaw,  moving  his  lips  and  talking  to  himself 
and  smiling  in  themidst  of  large  companies."  When  called 
on  to  give  his  opinion  of  the  matter  under  discussimi  he 
was  apt  to  do  so  too  much  in  the  manner  of  a  lecture. 
Easy  and  flowing  as  is  tbe  style  of  his  l)Ooka.  yet  to  the  end 
be  wrote  slowly  and  with  difficulty ;  be  did  not  nsoally 
himself  take  pen  in  hand,  but  dictated  to  an  amannenus, 
whilst  he  walked  up  and  down  his  apartment  In  character 
be  was  sincere  and  earnest,  in  manner  apparently  cold,  bat 
capable  of  strong  fbelings,  whether  of  i>ersonal  aff'ection  or 
of  moral  indignation.  His  frequent  acts  of  beneficence 
were  marked  by  delicacy  no  lees  than  by  liberality.  He 
was  a  model  of  filial  love  and  daty,  and  took  to  the  last  tbe 
warmest  Interest  in  all  that  concerned  the  welfare  of  his 
fHemk. 

As  a  moral  philosopher  Smith  cannot  be  said  to  have 
won  mach  acceptance  for  his  fundamental  doctrine.  This 
doctrine  is  that  all  our  moral  sentiments  arise  from  sympa- 
thy,  that  is,  from  the  principle  of  our  nature  "  which  leads 
us  to  enter  into  the  sitnations  of  other  men  and  to  partake 
witli  them  in  the  passions  which  those  sitnations  have  a 
tendency  to  excite.^'  Oar  direct  sympathy  with  the  accent 
inthecircnmstancesin  which  he  is  placed  gives  rise,  accord- 

■  An  Interesting  letter  of  Smith  to  Dondas  (Ist  November, 
on  free  trade  fbr  Ireland,  Is  printed  in  tbe  JBkg.  iBtt.  Bettew. 
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iujlto  this  view,  to  oar  notion  of  the  propriety  of  his  action, 
whilst  our  indirect  Bympatliy  with  tnoee  whom  his  actions 
ham  beaeflted  or  iqjnred  Klve  rise  toonr  notions  of  merit 
ind  demerit  tn  the  agent  binuelf.  It  aeems  Justly  alleged 
igaiiist  tbLi  system  by  Dr.  Thomas  Brown  that  "  the  moral 
Kuttments,  the  origin  of  which  It  ascribes  to  oar  secondary 
feelinsi  «f  mere  sympathy,  are  asanmed  as  previonsly  exist- 
ing in  the  original  emotions  with  whioh  theaeeondaiy  feel- 
inp  are  si^  to  be  In  nnfaMD."  A  second  ol^ectlon  niged, 
perhaps  with  less  jostice,  against  the  theory  is  that  it  fkils 
to  Bccoant  for  the  authoritative  character  which  is  felt  to 
be  inherent  in  our  sense  of  right  and  wrong — for  what 
Batler  calls  the  "  sapremacy  of  conscience."  Bat  those 
wbo  most  strongly  dissent  m>m  Smith's  general  doctrine 
are  warm  In  their  admiration  of  the  eloquence  of  his  s^le 
—sonMtinMS,  however,  fonlty  on  the  side  of  redundancy — 
and  the  felicity  of  his  illostrations.  In  all  its  minor  de- 
tails, Bays  Brown,  "  the  work  may  be  considered  as  present- 
ing a  model  of  philosophic  beaaty,"  and  It  is  unlTenally 
sdmitted  that  the  author  has  thrown  much  lighten  many 
delicate  and  oibtle  phenomena  of  our  moral  nature.  The 
minnte  observation  and  the  rare  ingenuity  which  he  shows 
in  dealing  with  the  finer  traits  of  character  and  the  lees 
obvious  indicationsof  feeling  remind  na  of  the  similar  quali- 
ties exhibited  in  a  different  field  in  the  Wtalth  of  Naiiotu. 

It  is  on  the  latter  work  that  Smith's  fame  maialy  rests. 
Uitdttr  Political  Economy  (vol.  zlz.  pp.  378-83)  will  be 
found  a  detailed  analysis  of  the  economic  scheme  contained 
in  it,  and  an  examination  of  its  spirit  and  tendency  asaoon- 
tribntion  to  the  philosophy  of  society.  We  have  there  snfil- 
cicoitijr  exposed  the  exaggeration  which  represents  Smith  as 
the  cnator  of  politioal  economy.  But  the  Wealth  of  Nalion$, 
is,  withoat  doubt,  the  greatest  existing  book  on  that  depart- 
Boat  of  knowledge,  the  only  attempt  to  replace  and  so  anti- 
qnate  it— that  of  John  Stuart  IClll— haviiiR,  notwithstsnd- 
iag  its  partial  vseAilnese,  on  the  whole  decidedly  fklled. 
Baekle,  however  goes  too  far  when  he  prononncee  It  *'  the 
aust  important  book  ever  written,"  just  as  he  similarly  ex* 
cesds  doe  measure  when  he  makea  its  author  superior  as  a 
phlkMopher  to  Hume.  Hacklntash  more  Justly  Hid  of  It 
tint  it  stands  on  a  level  with  the  trea^  De  JwreStOi  et 
hiat,  tiie  Asajr  on  the  Human  Underatandimg,  and  the  Spirit 
efLawt,  in  the  respect  that  these  four  worlu  are  sevenlly 
the  Biest  conspicnous  landmarks  in  the  progrees  ot  the 
flrienees  with  which  they  deal.  And,  when  he  added  that 
the  VeaUk  of  Nathtu  was  "  perhi^  the  only  book  which 
produced  an  immediate,  general,  and  irrevocable  change  in 
sDiae  of  the  most  important  parts  of  the  legislation  of  all 
civilised  states,"  he  scatcely  spoketoostrongly  if  we  under- 
rtaud  Um  as  Kferring  to  Its  infiuence  as  an  agent  of  de- 
molition. It  certainly  operated  powerfhlly  through  the 
harmony  of  its  critical  side  with  the  tendenetee  of  the  half- 
century  which  followed  its  publication  to  the  assertion  of 
penonal  freedom  and  "  natural  rights."  It  discredited  the 
eeonomie  policy  of  the  past,  and  promoted  tiie  overthrow  of 
instituttons  which  had  oome  down  fVom  earlier  times,  hot 
werennsnited  to  modern  society.  As  a  theoretic  treat- 
Aent  of  social  economy,  and  therefore  as  a  guide  to  social 
leoonstruction  and  practice  in  the  future,  it  is  provisiooal, 
not  definitive.  But  here  too  it  has  rendered  eminent  ser- 
viee:  it  has  established  many  troths  and  dinipated  many 
obatmate  prt^judices ;  it  has  raised  the  views  of  all  thinking 
men  on  national  wealth  to  a  higher  level ;  and,  when  the 
stodf  of  its  ftulUeot  comes  to  be  systematlaed  on  the  basis 
of  a  general  social  philosophy  more  complete  and  durable 
than  Smith's,  no  contribution  to  that  final  construction  will 
be  found  so  valuable  as  his. 

Buckle  has  the  idea  that  the  two  principal  works  of 
&aith,  the  Theory  of  Moral  SmtiauHiM  and  the  Wealth  of 
ifationM,  are  mntually  complementary  parts  of  one  great 
aehetne,  tn  which  human  nature  is  intended  to  l>e  dealt 
with  as  a  whole, — the  former  exhibiting  the  operation  of 
tte  benevolent  feelings,  the  latter  of  what,  by  a  singnlar 
nomenelatare,  ioadminlble  since  Bntler  wrote,  be  calls 
**  the  paadon  of  sslflshneas."  In  each  division  the  motor 
eontemplated  it  retarded  as  acting  singly,  without  any 
taterferenoe of  the  oppoaite  principle.  This  appears^ be 
anartiflcial  and  mlueading  notion.  Kelther  In  the  plan 
of  Smith's  university  course  nor  in  the  well-known  passage 
at  the  end  of  his  Jforol  8mtiwimt»  is  tiiere  any  indication  of 
his  fakving  eoneelved  sueh  a  bipaitite  scheme.  The  object 
of  the  Wetilk  of  iMioM  is  aorely  in  no  senae  piyehologtGal, 
aslathatofthe  JfaroISmfnMirfl;  The  purpose  of  the  work 
is  to  exhibit  social  jAenomena,  not  to  demonstrate  their 
satuoe  in  the  mental  constitution  of  the  individual.  And 
BaAle  asema  to  have  flUlen  into  the  error  of  confounding 
"■nupathy"  vlth  beiMTolawe,orat  least  of  regatding  then 
abercasBeosKtenaiTeL  It  to  milj  In  hts  ethical  treatise 
Oat  Smith  curies  bade  the  saimiit  of  wealth  to  Its  ultl- 
lotive ;  and,  when  he  aoesao.  Instead  of  tracing  it  to 


a  selfish  principle,  which  Is  to  be  placed  in  contrast  wit^ 
sympathy,  he  ezpreasly  declares  it  to  have  its  origin  In  "a 
regard  to  the  sentiments  of  numkiod  " :  in  other  words  he 
makes  it  a  oonseqaence  of  the  desire  of  sympathy. 

In  relation  to  Smith's  personality,  which  is  at  present 
oar  principal  object,  it  may  be  observed  that  liis  moral 
features  are  exhibited  in  an  interesting  way  in  bis  great 
work.  The  most  nurked  characteristics  thus  reflected  are 
his  strong  sympathy  with  the  working  classes,  his  con* 
tempt  for  vulgar  politics,  and  his  hatred  of  the  spirit  of 
monopoly, — the  last  manifesting  itself  especially  in  hla  sos- 
plcion  of  the  pnblic  conduct  of  merchants  and  manufao- 
turers.  The  flrst  of  these  sentiments  breaks  ont  In  several 
places,  as  in  the  discussion  of  the  laws  of  settlement  and 
in  the  remarks  on  combinations,  and  notably  in  the  ottea- 
qaoted  passage  where  he  says ;  "  It  is  but  equity  that  those 
who  feed,  clothe,  and  lodge  the  whole  body  of  the  people 
should  have  such-a  share  of  the  produce  of  their  own  labor 
as  to  be  themselves  tolerably  well  fed,  clothed  and  lodged." 
He  has  no  respect  for  that  "  insidious  and  crafty  animal, 
vulgarly  oall«l  a  statesman  or  politician,"  and  complains 
that  the  "sneaking  arts  of  underling  tradesmen"  are 
erected  Into  political  maxims  for  the  conduct  of  a  great 
empire.  "  All  for  onrselvea  and  nothing  for  other  people 
seems  In  every  age  of  the  world  to  have  been  the  vile  maxim 
of  the  masters  of  mankind."  The  prqject  of  shotting  out 
every  other  nation  fh>m  ashare  in  the  benefits  of  our  colonial 
trade  he  brands  as  an  "  invidious  and  malignant"  one.  He 
never  tires  of  condemning  the  "  mean  rapacity,"  the  "  mo- 
nopolising spirit,"  the  "  impertinent  jealousy,"  the  "  Inter* 
eatod  sophistry  "  of  the  capitalistic  class.  "  Our  merchuita 
and  manufacturers,"  be  says — and  the  remark  is  not  yet 
ont  of  date—"  complain  much  of  the  effect  of  high  wages  in 
raising  the  price,  and  thereby  lessening  the  ssle,  of  their 
goods  both  at  home  and  abroad ;  they  say  notiilng  concern- 
ing t^ie  bad  eflbcts  of  high  iwoflte ;  Qiey  ate  silent  with  re- 
spect to  the  pemldons  effects  of  their  own  gains ;  they  com- 
plain only  of  those  of  other  people."  "  Their  interest  isnever 
exactly  the  same  with  that  of  the  public ;  they  have  gener- 
ally an  interest  to  deceive  and  even  to  oppress  the  public ; 
and  they  accordingly  have  npon  many  oecaaloos  bwi  de- 
ceived and  oppressed  it."  This  class  he  regarded,  in  Gut, 
as  corrupting  oy  its  selflshneas  the  policy  of  the  European 
nations  and  in  particular  of  England,  u>d  as  constituting 
the  strength  of  the  oppoaltlon,  which  he  ftored  would  he 
insuperable,  to  a  system  of  commerofad  freedom.  The 
general  Impression  of  its  author  which  the  book  leaves 
behind  it  is  that  of  a  large,  healthy  and  generous  nature, 
earnest  in  insisting  on  fair  play  for  all  and  prompt  to  de- 
nounce with  contemptuous  vehemence  anything  which 
wore  the  appearance  of  ipjnstloe. 

Onr  priodpal  authority  ft>r  the  biography  of  Bmltb  is  Dugald 
Stewart's  .Account  4^  W*  jV«  and  WrShiot,  originally  read  (T79S} 
before  the  Royal  Soelety  of  Edinburgh,  and  attenrarda  prefixed 
to  Smith's  Euaui  on  PhmeopMcai  auSjecU,  as  edited  by  Black  and 
Button.  Addluonal  particulars  are  given  In  Brougham's  Mm  <^ 
IxOertasid  Science,  Burton's  £^  of  iftime,  and  Alexander  Carlvle  s 
Aulobioatapltif  ;  and  some  characteristic  anecdotes  of  him  will  be 
found  In  Mernoin  qf  the  Wit  and  Wort$  of  3tr  Jolm  S^telair  (1837). 
For  comments  on  his  Swory  of  Moral  Senttmenle,  see,  besides 
Stewart,  as  cited  above,  Dr.  T.  Brown's  PUtowpAy  of  the  Human 
mnd,  lects.  80  and  81 ;  Sir  J.  Mackintosh's  JHtaeHaUon  on  the 
ProareuqfStltieal  Philommltu:  J.  A.  Farrer's  Adam  Smith  (1S81) 
In  the  series  entitled  EngmhPhibmtphen;  and  the  art  Ethics  In 
the  present  work.  On  the  Wealth  iVwon*,  the  student  may 
consult  the  prefltces  to  U'Culloch's.Kogers'B  and  Nicholson's  edi- 
tions of  that  work  :  Rogers's  Bitlorieal  ffleontofft  (1668  > :  the  art. 
" Smith "  In Goqueiln and  Q\x\\\BnaAu't DUUmnalreder Eeonomie 
PoHUqve;  Bagehot's  Economic  Studiet  (1880) ;  and  Cossa's  Ouide 
to  the  Study  qf  PolilSecU  Economy  (Eng.  trans.,  1880),  chap,  v., 
where  the  author  has  enumerated  the  moat  Important  memoirs 
by  foreign  writen  on  Smith  a»«n  economist  (J.  x.  i.) 

SMITH,  Albert  (1816-1860),  ao  instanoe  .of  the 
joamalistio  rather  than  the  truly  literary  t^pe  of 
writer,  was  one  of  the  most  popular  men  of  his  time  ; 
a  fevorite  humoiist  in  the  vein  of  humor  then  in 
vogue,  but  now  already  rather  ont  of  dat«  ;  a  leading 
oontributor  to  Pimch  ;  the  author  of  successful  books 
of  light  Bociat  satire  ;  and,  not  least,  the  exponent  of 
"MontBlano"  in  a  pre-scientifio  po|)ular  entertun- 
mentdescriptiveofthat  famous  mountain.  Hewasbom 
at  Chertaey,  Surrey,  on  24th  May,  1816,  and  was  edn- 
oated  to  follow  his  iather'a  profeBHon  of  a  Buigeon. 
Having,  in  the  course  of  his  medical  studies,  been  to 
the  Hdtel  IHeu,  Paris,  his  first  literary  effort  was  an 
aoooant  of  his  life  there,  whioh  appeared  in  the 
Mirror.  From  this  time  he  gradually  relinquished  his 
medical  work  for  the  more  congenial  occupation  of  light 
literature.  He  was  associatecrwith  /VncA  from  its  Dfr- 
ginning,  and  was  also  a  regular  contribatorto  BenUejf't 
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Miacdiany,  in  whose  pagefi  hU  first  and  best  book,  7%e 
Adventiurea  of  Mr.  Ledbtunj^  first  appeared.  Hu  other 
boob  were  A  History  of  rmning  Pariiet,  Christopher 
Tadpole^  issued  in  monthly  parts,  Ihttleton's  Lega^, 
and,  as  a  seriea  of  so-caQed  natural  histories,  The 
OmL  7%«  BaUet  Girl^  The  Idler  upon  Town,  and 
3%e  FUrt.  Albert  Smith  also  wrote  extnTwaiuas 
and  adapted  some  of  GhaileB  Dicbrais's  stories  lor  the 
stage.  He  conducted  too  for  a  time  a  magasine  called 
The  Man  in  the  Moon,  which  was  disoontinued  in 
1849.  In  1851  he  visited  tbe  Alps  and  ascended  Mont 
Blanc,  and  the  year  afW  produced  the  descnptive  en- 
tertainment before  referred  to.  "China,"  a  similar 
entertainment,  was  afterwards  produced,  but  less  suc- 
oessfully.  Smith  married  in  1859  a  daughter  of 
Keeley,  the  comedian.  He  died  at  Fulham,  Middle- 
sex, on  23d  May,  1860,  irom  an  attack  of  apoplexy. 

SMITH,  Alexander  (1830-1867),  was  tlte  most 
prominent  representative  of  the  so-called ' '  spasmodic ' ' 
school  of  poeUry,  whose  peculiarities  first  guned  for  it 
a  hasty  reputation,  and  then,  having  soffered  under 
doser  critical  examination,  it  almost  as  speedily 
dropped  out  of  mind  again.  Smith  has  never  yet, 
pernapa,  had  his  true  poation  asa^ed  to  him.  His 
first  book,  A  Life  J>mma  amd  omer  iWu  (1853). 
which  made  his  name,  was  a  work  of  real  promise. 
Although  deficient  in  dramatic  grasp  of  solgect,  in 
restraint  of  expression,  in  metrical  quality,  and  al- 
though showing  too  obviously  the  inttuenoe  of  Keats 
and  Tennj'son  in  certain  exa^eratdons  of  epithet  and 

f)hrase,  the  book  yet  oontaios  evidence  or  a  poetic 
acuity  which  might,  under  more  fortunate  conditions, 
have  developed  into  genuine  power.  Alexander  Smith 
was  one  of  those  writers  who  require  the  critiod  safe- 
guards of  the  schools  to  chasten  their  somewhat  im- 
portunate energies;  and  for  want  of  these  academic 
leslaiotions  he  msted  his  powers  in  discturiTe  experi- 
ments of  not  much  abiding  value.  Bom  at  KUimar- 
nock,  CD  the  last  day  of  1830,  he  received  the  usual 
Bohoolii^oommon  at  that  time;  and,  his  parents  being 
too  poor  to  send  him  to  college,  he  was  placed  in  a 
linen  factory  to  follow  his  father  s  trade  of  a  pattern 
designer.  His  literary  prodivitaes,  however,  soon 
showed  themselves,  and  from  Ume  tu  time  his  early 
poems  appeared  in  the  Glatgoto  (Mken,  in  whose 
editor,  James  Hedderwick.  he  found  a  empathizing 
and  appreciative  friend.  His  poems,  having  attracted 
the  a^ntion  also  of  the  Rev.  George  GKlfiilaD,  found 
through  him  an  opening  in  the  London  Oititen,  A  Life 
Jhrama  awl  other  Ihemt^  paii^iahsd  in  1853,  speedily 
ran  through  several  editions^ad  gained  Smith  the 
appcnntment  of  seoretaiy  to  Edinburgh  univeirity  in 
18M.  In  the  same  year  Sydney  Dobell,  whose  name 
is  now  familiariy  associated  with  Smith's,  came  to 
Edinburgh,  Mid  an  acquaintanceship  at  once  sprang  up 
between  the  two,  which  resulted  in  their  collaboration 
m  a  book  of  War  Sonnetty  inspired  by  the  Crimean 
War,  which  was  published  in  1855.  The  volumes  of 
verse  issued  independently  b^  Alexander  Smith  in  the 
ensuing  years  did  not  receive  much  attention :  their 
author  then  turned  himself  to  prose,  after  publishing 
Ctify  Fbenu  in  1857,  and  Edwin  o/Deira,  a  Northum- 
brian epic  poem,  in  1861.  His  first  prose  work  was 
Dreamthorpe,  1863:  it  was  followed  in  1865  by  A  Sum- 
mer in  S^Kj  which  oontuns  his  best- prose  writing, 
and  is  fidl  of  a  quiet  charm  and  true  sympathy  with 
natmre.  His  last  work  was  an  experiment  in  fiction, 
A^red  HagaH'n  Homehold  (1866),  wbidi  ran  first 
tuon^h  Qood  Word*.  In  this  the  same  faults  of  con- 
BtmeUon,  ooigoined  with  the  same  in<ndental  grace 
of  description  that  show  tiiemselves  in  his  larger 
poems,  are  repeated.  The  stnun  produced  by  his  liter- 
anr  and  other  work  bu;an  to  tell  towards  t^e  end 
of  1866,  and  his  death  Avowed  on  5th  Januury, 
1867. 

A  memoiT  of  Smitb  by  P.  P.  Alexander  is  praflzed  to  a 
TOlume  (rf  remains,  entitled  LoMt  Lmvet,  in  which  will  be 
found  a  Airty  oom]flete  account  of  his  life  and  writings. 


SMITH,  CoLVW  (1795-1875),  portnut  painter,  was 
born  at  Brechin,  Scotland,  in  1795.  He  studied  in 
London  in  the  schools  of  the  Boyal  Academv  and 
worked  in  Nolleken's  studio.  He  then  proceeaed  to 
Italy,  where  he  executed  some  fine  copies  from  Titian ; 
and  at  Antwerp  he  made  studies  £rom  the  works  of 
Rubens.  Returning  to  SooUandin  1827.  he  settled  in 
Edinburgh,  occupying  the  house  and  studio  whidi  had 
formerly  Delongea  to  Kaebum.  Soon  he  attained  a  wide 
practice  as  a  portrait  painter,  and  among  his  sitten 
were  Lord  Jemey,  Heniy  Mackenzie,  author  of  The 
Man  (f  Feelmff,  and  many  of  the  most  celelmted 
Scotsmen  of  the  time.  His  portrait  of  Sir  Walter 
Soott  was  so  popular  that  he  executed  some  twenty 
replicas  of  it,  for  seven  of  which  he  iteoeived  frealt 
sittings.  His  works  are  distinguished  by  excellent 
draftsmanship,  bv  directness  and  nmplicity  of  treat- 
ment, and  by  well-marked  individually.  He  died  in 
Edinburgh  on  2l8t  July,  1875. 

SMITH,  Henrt  John  Stephen  (1826-1883),  ma- 
thematician, was  born  in  Dublin  on  2d  November, 
1826,  and  was  the  fourth  child  of  his  purents.  When 
Henry  Smith  was  just  two  years  old  nis  &therdiedt 
whereupon  his  mother  left  Ireland  for  England.  Mn. 
Smith  taught  her  children  herself,  and  until  Heniy 
was  over  eleven  he  was  under  her  exclusive  care  ana 
toaching ;  after  that  he  was  educated  by  private  tutors 
till  he  went  to  Rugby  in  1 841.  Whilst  under  the  first 
of  these  tutois,  in  nine  months  he  read  all  Thucydidea, 
Sophocles,  and  Sallust,  twelve  books  of  Tacitus,  the 
greater  part  of  Horace,  Juvenal,  Perseus,  and  several 
plays  or  .JSsch^lus  and  Euripides.  He  also  got  up  six 
books  of  Enchd  and  some  algebra,  Jbesides  reading  a 
considerable  quanUty  of  He&ew,  and  learning  tne 
Odea  of  Horace  by  heart.  On  t  he  death  of  his  elder 
brother  in  September,  1843,  Henry  Smith  left  Rugby, 
and  in  the  end  of  1844  gained  a  soholaiship  at  Buliot 
(College,  Oxford.  He  iton  the  Lrehnd  scholarship  in 
1848,  and  obtuned  a  first  dass  in  both  the  olassioal 
and  the  mathematical  schools  in  1849.  He  gained  the 
senior  mathematical  scholarship  in  1851.  He  was 
elected  fellow  of  Bi^iol  in  1850apd  Savilian  professor 
of  geometryin  1861.  and  in  ]874wa8  appointed  keeper 
of  the  university  mxiseum.  He  was  elected  F.R.8.  in 
1861,  and  was  an  LL.D.  of  Cambridge  and  Dublin. 
He  served  on  various  royal  commissions,  and  from 
1877  was  the  chairman  of  the  managing  body  of  the 
meteorological  office.  He  died  at  Oxford  on  gth  Feb* 
ruary,  1883. 

After  taking  his  degree  he  wavered  between  classics  *ai 
matiiematios,  but  finally  chose  the  latter.  After  pabliah- 
ing  a  few  short  papen  relating  to  theory  of  DQmbeis  ud  to 
geometry,  he  devoted  himself  to  a  thorough  ezaminatioQ 
of  the  wriiinff  of  Oaiias,  Letienne-DiTicblet,  Kummer,  etc., 
on  the  theory  of  numbers.  The  main  resaltB  of  these  re- 
searches, which  occupied  bim  turn  1854  to  1864,  are  ooa- 
tained  in  Us  Btport  «a  As  7%my  qf  Nwmitn,  which  ap- 
peared In  the  British  Assodatten  v^dnmes  bom  18G9  to 
1865.  This  report  contains  not  only  a  complete  account  of 
all  that  had  been  done  on  this  Vast  and  intricate  sulject, 
but  also  original  couMbntions  of  his  own.  Some  of  the 
moat  important  results  of  his  dlaooveries  were  oommnni- 
cated  to  the  Boyai.  Society  in  two  memoirs  upon  System* 
of  Linear  Indeterminate  Equations  and  Oongnieuces,  and 
npoh  the  Ordens  and  Genera  of  Ternary  Qoadratie  Forms 
(PkO.  Trant.,  1661  and  1867).  He  did  not,  however,  ooofine 
himself  to  the  consideration  of  forms  involving  omy  three 
indeterminates,  but  succeeded  fn  eatsUiihing  theprlnd^ea 
on  which  the  extenaioil  to  the  genenl  caseof  h  indetennln- 
atee  depends,  and  obtained  the  general  formnls,  thus  elAot- 
ing  what  is  probably  the  greatest  advance  made  la  the  sab- 
tect  since  the  puUloation  of  Qaoss's  iNagnaWmM  ArilkmH- 
for.  Abrief  abrtract  of  Smiths  methods  uidresoUaanicared 
in  the  Pne.  Soy.  Soe.  for  1B64  and  1868.  In  the  second  of 
these  notices  he  gives  the  general  formulao  withoat  demon- 
stratioDS.  As  corollaries  to  tiie  general  formula  he  adds 
the  formnUe  relating  to  the  represuitation  of  a  mnaber  as 
a  sum  of  five  squares  and  also  of  seven  sqaares.  Tliis  class 
of  representation  ceases  when  the  number  of  squares  ex* 
oeeds  eight.  The  cases  of  two,  four,  and  six  square*  had 
been  given  by  Jacobi  and  that  of  three  squares  tiy  Hwa- 
Btein,  who  had  also  given  without  demonsttaUai  snns  of 
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tk«  nnlts  for  Ave  squares.  Fonrtoen  yean  later  the 
Fnoek  Academy,  ia  ignoianoe  of  Smith's  work,  set  the 
dMMXKtmtioB  and  completion  of  Sisensteln's  theorems  for 
tm  squares  as  the  sobject  of  tbeix  "  Grand  Prix  des  Sci- 
WMt  Hsth£matiqaes."  Smith,  at  the  request  of  a  member 
fi  the  eomm  iasion  by  wfa  ich  the  prize  was  proposed,  nader- 
.  took  in  188S  to  write  oat  the  demonstration  of  his  general 
theorems  so  far  as  was  required  to  prove  the  resnlts  for  tbe 
neelal  ease  of  Ave  squares.  A  month  after  his  death,  in 
Ibnh the  prise  of  3000  [^79]  francs  was  awarded  to 
Urn.  Thefitetthataquestionof whiohSmithhadgiventhe 
•oJntlon  in  1867,  as  a  corollary  from  genemi  formulae  eovem- 
Ing  the  whole  daes  of  investigations  to  which  it  bdonged, 
iHHtd  have  been  set  by  the  flench  Academy  as  the  sul^ject 
eiOubmalbvdwb,  Aawt  how  &r  in  sdvanseof  hisam< 
tsB^wariesbiB  early  reseaiebeB  had  oarrted  him.  Many  of 
the  propositions  contained  in  his  dissertation  are  general ; 
bat  uie  demonatrations  are  not  supplied  for  the  case  of  seven 

assies.  He  was  also  the  author  important  papers  in 
hieh  he  extended  to  complex  qudratu  fimns  numy  of 
Qniata  InvaRUgatlons  relating  to  real  qaadratlo  fwms. 
After  I8S4  he  devoted  himself  chiefly  to  elliptic  fhnctions, 
tod  numerous  papers  on  this  snl)]ect  were  published  by 
him  in  the  J^roe.  Lend.  XiUh.  Boe.,  and  elsewhere.  At  the 
tine  of  Us  death  he  was  engamd  apon  a  memoir  on  t^e 
TMa  Md  Omtga  AnsMsas,  wbioh  be  left  nearly  oomplete. 
In  1868  he  was  awarded  the  Steiner  prise  of  the  Beritn 
Aeadiuny  for  a  geometrical  memoir,  Smr  ^utiqust  prMimet 
eMnm  et  bigMoaratimua.  He  also-wrote  tbe  introduction 
to  the  collected  edition  of  Oifibrd's  MaOumatkat  Pajw* 
(1882).  The  three  sal^ecla  to  which  Smith's  writings  re- 
late are  theory  of  numbers,  elliptic  ftinctio&B,  and  modem 
(eometoy;  but  in  all  that  he  wrote  an  "arithmetical"  mode 
a  thought  is  apparent,  his  methods  and  prooesses  being 
•rithmetiial  as  distinguished  from  algebraic  He  had  the 
most  intense  admiration  of  Gauss.  He  was  president  of  t^e 
mathematical  and  physical  section  of  the  British  Associo- 
tiou  at  Bradford  in  167^  and  of  tiie  London  Mathematical 
Bod«^  in  1S74-76.  A  memorial  edition  of  hit  oolleeted 
mathematical  works  is  being  (18B7)  printed  by  tbe  Oxford 
uiveisity  press. 

An  article  in  tbe  Speetatar  of  17th  February,  1883,  written 
Vy  Lord  Justice  Bowen,  gives  perhaps  the  best  idea  of 
witb's  extraordinuT  personal  qualities  and  inflnenoe,  his 
sound  Judgment,  perfect  temper,  gentle  and  Lnlian  wisdom, 
nreetuem  of  chamcter,  delicate  gayety  tit  roiri^  and  bril- 
liant ooaTcnational  power,  which  made  him  one  of  tiie 
most  aoDompUshed  and  attractive  omamenta  (rf  any  eda- 
mbed.  company  in  which  be  moved. 

Art  fttrther  details  lelattng  to  Henry  Bmlth,refbnnee  should 
to  made  to  tbe  ArteMb  Mmkm  Ibr  Hay.  IttS,  and  to  the 
"Honttaly  HOtleea"  oftEeBor.  Art.  Soe.,  vol  xUv. 

SMITH,  Jakes  (177&-1839)  and  Horace  (1779- 
1849),  sons  of  an  eminent  and  prosperoaB  London 
BcOatm^  were  bom,  the  former  on  lOth  Febnuuy, 
1775,  &nd  the  latter  on  Slst  Decemberj  1779,  both  in 
London.  They  were  joint  authors  of  the  R^eoted 
Addrtuet,  described  by  Horace  as  "one  of  the  luckiest 
hits  in  literature."  The  occasion  of  this  happy  jeu 
^esprit  was  the  rebuilding  of  Druiy  Lane  theatre  in 
18l2t  after  a  fire  in  which  it  had  been  burnt  down. 
The  managers  had  offered  a  prize  of  £50  [^3j  for 
an  address  to  be  recited,  at  the  reopening  in  October. 
Six  weeks  before  that  date  the  naj^py  thought  oc- 
earred  to  the  brothers  Smith  of  feigning  that  the 
most  popular  poets  of  the  time  had  beoi  unong  the 
oompeCiton  and  issuing  a  T<dnme  of  nnsnooesBral  ad- 
iliriwiitiB  in  paiody  of  their  various  styles.  Hiey  divided 
the  task  between  them,  James  taking  Worasworth, 
SoaUk^,  Goleiidffe,  and  Orabbe,  while^vron,  Moore, 
Soott,  Mid  Bowles  were  assigned  to  Horace.*  The 
uro^flta  were  ready  wiUi  their  small  volume  by 
October,  but  they  had  some  difficulty  in  getting  a 
pnblisber,  although  the  Bnooess  of  their  clever  imita- 
tions onoe  published  was  Buab  that  seven  editions  were 
called  for  within  three  months.  The  Resected  Ad- 
dn*aet  mxe  the  most  widely  popular  parodies  ever  pub- 
fiahed  in  Endandi  and  have  taken  quite  a  danical 
nnk  in  tiiat  Icind  of  literature.   The  tnnthers  fiuriy 

1  Tlw  paxtlcolan  of  the  anthonhlp  are  siren  in  the  18th  edIUon 
(UOCn.  moA  in  the  memoir  of  bts  brother  oj  Horace  prefixed  to  a 
flelhgtion  ot  ftutttve  pieces  (IMOl.  James  contributed  the  first 
Mansa  to  tbe  twtaUon  of  Bynu,  but  otherwise  tbey  worked  In- 
d^endeatly. 


divided  the  honors :  the  elder  twother's  Wordsworth 
is  evenly  balanced  by  ike  younger's  Soott,  and  both 
had  a  hand  in  Byron.  A  stariking  ftatnie  in  the  paro- 
dies is  the  absence  of  malice  \  none  of  the  caricatured 
bards  took  offence,  while  the  miitatioo  is  so  clever  that 
both  Byron  and  Soott  are  recorded  to  have  said  in  effect 
that  they  could  hnrdly  believe  they  had  not  written  the 
addresses  ascribed  to  them. 

After  this  brilliant  success  James,  the  elder  brother, 
determined,  as  be  said,  "  to  leave  off  a  winner"  ana 
follow  Warburton'a  advice  to  Anstey :  "  Young  man, 
you  have  written  a  highly  successful  work ;  never  put 
pen  to  paper  affxa.  He  was  tempted  oocasionaUy 
to  tranajness  wis  self-denying  ordinanne,  and  made 
another  nit  in  writing  Country  Ckmstnt,  A  Trip  to 
Rtrit,  A  7Vti>  to  America,  and  other  lively  skits  for 
Charies  Matnews,  earning  from  the  comedian  the 
praise  of  being  "the  only  man  who  can  write  clever 
nonsense."  His  social  reputation  as  a  wit  stood  high. 
He  was  reputed  one  of  the  best  of  conversers  in  an 
age  when  the  art  was  studied,  and  it  was  remarked 
that  he  held  bis  own  without  falling  into  the  great 
error  of  wits, — sarcasm.  But  for  all  nis  good  nature 
he  did  not  wholly  escape  the  Charybdis  of  great  talk- 
ers,— the  charge  of  being  something  of  a  bore.  In 
his  old  age  the  irreverent  Fraaer'$  put  him  in  its 
gallery  of  living  portraits  as  a  gouty  and  elderly  but 
punstaking  joker.  He  died  in  London  on  26th  De- 
cember, 1839. 

Horace  Smith  was  less  timorously  careful  of  his 
poetical  reputation  thui  his  elder  brother,  whom  he 
survived,  and,  after  making  a  fortune  as  a  stock- 
broker, followed  in  the  wake  of  Scott  and  wrote  about 
a  score  of  historical  novels, — Brambletye  Hotue,  Tor 
ma,  Reuben  Apiiley,  ZUlah,  T/ie  New  Forest,  Walter 
Cohfton,  etc  His  sketches  of  eccentric  character  are 
briluant  and  amusing :  bnt  he  was  more  of  an  essayist 
than  a  story-teller.  He  began  in  1826,  when  Scott,, 
still  retaining  his  hold  on  tne  public,  had  made  suo- 
cess  impossible  for  imitators  with  less  wealth  of  his- 
torical substance  and  inferior  command  of  stirring  in- 
cident As  he  went  on  he  encountered  such  compet- 
itors as  Bulwer  I^^tton,  INsraeli,  Harryat,  and  Dickens. 
Still  Horace  Smith  established  a  fiiir  reputation,  and 
some  of  his  novels  m^  still  be  found  in  the  smoking- 
rooms  of  oonntry  honses.  He  was  also  a  frequent 
contributor  to  the  New  MoTUfdy  Magaane  under  the 
editorship  of  Campbell  Three  volumes  of  Oai^iee 
and  Gravitiet,  published  in  1826,  contain  many  witty 
ess^  both  in  prose  and  in  verse,  but  the  only  single 
piece  that  has  taken  a  permanent  place  is  the  "Ad- 
dress to  t^e  Mummj  in  Belzoni's  Exhibition,"  There 
is  mpre  of  earnest  in  this  than  is  s%nerally  found  in 
his  jesting.  In  private  life  Horace  Smith  was  not  less 
popular  than  his  brother,  though  less  ambitious  of  re- 
nown as  a  talker.  It  was  of  him  that  Shelley  said : 
"  Is  it  not  odd  tliat  the  only  truly  eenerous  person  I 
ever  knew  who  had  man«y  enough  to  be  generous 
with  should  be  a  stooklmker?  Be  writes  poetry  and 
pastoral  dramas  and  yet  knows  how  to  make  mon^, 
and  does  make  it,  and  is  still  generous."  Horace 
Smith  died  at  Tunbridge  Wells  on  i2th  July,  1849. 

SMITH,  John  (1580-1631),  usually  distmguished 
as  Captain  John  Smith,  some  time  president  of  the 
Gngliso  colony  in  Virginia,  was  the  elder  son  of 
G^rge  Smith,  a  well-to-do  tenant-farmer  on  the  estate 
of  Lord  Willoughby  d'Eresby  at  Willoughby  near 
Alford  in  Lincolnshire.  The  life  of  this  Virginian 
hero  fidls  conveniently  into  five  periods. 

Tbe  first  of  these,  1580-1596,  that  of  his  early 
youth,  is  thus  described  by  himself  in  his  Travds  : 

He  was  bom  [1580]  in  Willoughby  in  Lincolnshire 
and  was  a  soholar  in  the  two  free  schools  of  Alford 
and  Lonth.  His  parrato,  dying  [April,  1596]  when 
he  ms  thirteen  for  rather  fifteen]  years  of  age,  leffc 
him  a  oompettint  means,  which  hCj  not  being  oapaUe 
to  manage,  little  regarded.  His  mmd  bang  even  then 
set  upon  mmTe  adventnrw,  he  sold  his  satoiel,  books, 
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and  all  he  had.  iatending  secretly  to  get  to  sea,  bat 
t^t  his  father  s  death  stayed  htm.   But  now  the 

fuardiaoB  of  his  estate  more  regarding  it  than  him, 
e  had  liberty  enough,  though  do  means,  to  set  be- 
vond  the  sea.  About  the  age  of  fifteen  years,  lie  was 
Dound  an  apprentice  to  Master  Thomas  Sendall  of 
[King's]  Lynn,  the  greatest  merchant  of  all  diose 
parts ;  but,  because  he  wonld  not  i)r88ently  send  him 
to  sea,  he  never  saw  his  master  in  eiKht  years  after." 

The  aeoond  period,  1596-1604,  is  that  of  his  adven- 
tures in  Europe,  Asia,  and  Africa,  fie  first  went  to 
Orleans  in  attendance  on  the  second  son  of  Lord 
Willonghb]^  Thenoe  he  returned  to  Paris,  and  so  by 
Rouen  to  Havre,  where,  his  money  being  spent,  he 
began  to  learn  the  life  of  a  soldier  under  Henry  lY. 
of  France.  On  the  conclusion  of  the  peace  witn  the 
League  he  went  with  Capttun  Joseph  Duxbury  to 
Holland  and  served  there  some  time,  probably  with 
the  English  troops  in  Dutch  pay.  By  this  time  he 
had  gamed  a  wide  experience  in  the  art  of  war,  not 
mere^  as  an  infantry  officer,  but  also  in  thoee  more 
technical  studies  whidi  are  now  followed  by  the  Royal 
Engineers.  At  length  he  sailed  from  Enkfaoisen  to 
Scotland,  and  on  the  voyage  had  a  narrow  esoape  from 
shipwreok  upon  Holy  Island  near  Berwidc.  After 
wme  stay  in  Scotland  be  returned  home  to  Willoughby, 
"where,  within  a  short  time  being  glutted  with  too 
much  compai^,  wherein  he  took  Bmall  delight,  he  re- 
tired himself  mto  a  littie  woody  pasture,  a  good  way 
from  any  town,  environed  with  many  hundred  acres 
of  other  woods.  Here  by  a  fair  brook  he  bnilt  a 
pavilion  of  boughs,  where  only  in  his  clothes  he  lay. 
His  study  was  Maohiavelli's  Art  of  If'ar  and  Marous 
Anrelius  ;  his  exercise  a  good  horse  with  his  lance 
and  ring ;  his  food  was  thought  to  be  more  of  venison 
than  anything  else ;  what  [else]  he  wanted  his  man 
brought  him.  The  oonntiy  wondenngat  such  a  her- 
mit, nis  frtends  pexsiiaded  one  Signior  T^eadora  P<4a- 
Joga,  rider  to  Heoiy,  mx\  of  Linooln,  an  excellent 
horseman  and  a  noble  Italian  gentieman,  to  insinuate 
[himself]  into  his  woodisb  aociuaintanoes,  whose  lan- 

fufl^es  and  good  discourse  and  exercise  of  riding  drew 
mith  to  at^with  himatTattersall.  .  .  .  Thus,  when 
France  and  the  Netheriands  had  taught  him  to  ride  a 
horse  and  use  his  arms,  ^th  such  rudiments  of  war 
as  his  tender  years,  in  those  marUal  schools,  oould 
attain  unto,  he  was  desirous  to  see  more  of  the  worid, 
and  try  his  fortune  against  the  Turks,  both  lamenting 
and  repenting  to  have  seen  so  many  Christians 
sTaughter  one  another." 

Next  came  his  wanderings  through  France  from 
Pioatdy  to  Haiseilles.  There  he  took  ship  for  Italy 
in  a  veesd  full  of  pilgrims  going  to  Rome.  These, 
«arnng  him  for  a  neretio,  and  swearing  they  would 
have  no  lUr  weather  so  long  as  he  was  on  board, 
threw  bim,  like  another  Jonah,  into  the  sea.  He  was 
■aUe  to  get  to  a  little  uninhabited  island,  from  which 
he  was  taken  off  the  next  morning  by  a  Breton  ship 
of  200  tons  going  to  Alexandria,  the  oaptwn  of  which, 
named  La  Roche,  treated  him  as  a  friend.  In  this 
ship  he  visited  Egypt  and  the  Levant.  On  its  wav 
back  the  Breton  ship  fought  a  Venetian  argosy  of 
400  tons  and  captured  it.  Reaching  Antibra  ( Var) 
later  on,  Captain  La  Roche  put  Smith  ashore  with 
500  seauins  [$1134],  who  then  proceeded  to  see  Italv 
as  he  bad  already  seen  France.  Passing  through 
Tusoany  he  *oame  to  Rome,  where  he  saw  Pope 
Clement  VIII.  at  mass,  and  called  on  Father  R.  Par- 
sons. Wandering  on  to  Naples  and  back  to  Rome, 
thenoe  through  Tusoany  and  Venioe,  he  came  to  Gratx 
in  Styria.  There  he  received  information  about  the 
Tnrics  who  were  then  swarming  through  Hungaiy, 
and,  passing  on  to  Vienna,  entered  the  emperor's  ser- 
vice. 

In  this  Turkish  war  the  years  1601  and  1602  soon 
passed  away ;  many  desperate  adventurett  did  be  go 
through,  and  one  in  particular  covered  him  with  great 
honor.   At  Regal  (StuhlweisaenbuTg)i  in  the  presence 


of  two  armies,  as  the  champion  of  the  Christians,  he 
fought  oil  horselwl  and  killed  three  Tnricish  cham- 

Elons  in  suoo^on.  On  18th  November,  1602,  at  the 
Eittle  of  Rothenthurm,  a  pass  in  Transylvania,  where 
the  Christians  fought  desperately  against  an  overpow- 
ering force  of  Crim  Tatars,  Smith  was  left  wounded 
on  the  field  of  ha.it^e.  His  rich  dress  saved  him,  for 
it  showed  that  he  wonld  be  worth  a  ransom.  As  soon 
as  his  wounds  were  cured  he  was  sold  for  a  slave  and 
then  marehed  to  Constantinople,  where  he  was  pre- 
sented to  Charatza  Tragabigzanda,  who  fell  in  love 
with  him.  Fearing  lest  her  mother  should  sell  him, 
she  sent  him  to  her  brother  Timor,  pasha  of  Nalbrits, 
on  the  Don,  in  Tartary.  *'To  her  unkind  brother 
this  kind  lady  wrote  so  much  for  his  good  usage  that 
he  half  suspected  as  much  as  she  intended ;  for  she 
told  bim,  he  shoold  there  but  sojourn  to  learn  the 
language,  and  what  it  was  to  be  a  Turk,  till  time  made 
her  master  of  herself.  But  the  Hmor,  her  brother, 
diverted  all  this  to  the  worst  of  cruelty.  For,  within 
an  hour  after  his  arrival,  he  caused  his  '  drubman '  to 
strip  him  naked,  and  shave  his  bead  and  beard  so  bare 
as  his  hand.  A  great  ring  of  iron,  with  a  long  stalk 
bowed  like  a  sickle,  was  riveted  about  his  neck,  and  a 
coat  [put  on  him]  made  of  nlny's  baii^  guarded 
about  with  a  pieoe  of  an  undressed  skin.  There  were 
many  more  Christian  slaves,  and  nearly  a  hundred 
formdos  of  Turks  and  Moors,  and  he  being  the  last 
was  the  ^ve  of  slaves  to  tbem  all"  White  at  Nal- 
brits the  English  captain  kept  his  eyes  open,  and  his 
account  of  tne^  Crim  Tatars  is  careful  and  accurate. 
"  So  long  he  lived  in  this  miserable  estate,  as  he  be- 
came a  thresher  at  agrance  in  a  great  field,  more  than 
a  league  from  the  limor  s  house.  The  pasha,  as  he 
oft  lued  to  visit  his  granges,  visited  him,  and  took 
occasion  so  to  beat,  spurn,  and  revile  him,  that  fbr- 
getting  all  reason  Smith  beat  out  the  Timor's  brains 
with  hb  threshing  bat,  for  they  have  no  flails,  and, 
senng:  his  estate  oonld  be  no  worae  than  it  was,  elothea 
himself  in  the  Timor's  clothes,  hid  bis  body  nnderthe 
^traw,  filled  his  knapsack  with  com,  shut  the  doors, 
mounted  his  horse,  and  ran  into  the  desert  at  all  ad- 
venture." For  eighteen  or  nineteen  days  he  rode  for 
very  life  until  be  reached  a  Muscovite  outpost  on  the 
river  Don  ;  here  his  irons  were  taken  off  him,  and  the 
Lady  Callamata  largely  supplied  all  his  wants.  Thence 
he  i)as8ed,  attracting  alt  the  sympathy  of  an  escaped 
Christian  slave,  through  Muscovy,  Hungaiy,  and 
Austria  until  he  reached  Leipsic  in  Deceniber,  1 603. 
There  he  met  his  old  master,  Prince  Sigismund,  who, 
in  memory  of  his  gallant  fight  at  Regal,  gave  him  a 
grant  of  arms  and  500  ducats  [$1134]  of  gold.  Thence 
he  wandered  on,  sightseeing,  through  Qermany, 
France,  and  Spain,  until  be  came  to  Sam,  from  which 
seaport  he  made  an  excnimon  to  the  city  of  Moroooo 
and  back. 

While  at  Saffi  he  was  blown  out  to  sea  on  board 
Captain  Hferham's  ship,  and  had  to  go  as  &r  as  the 
Canaries.  There  Merham  fought  two  Spanish  ships 
at  once  and  beat  them  off.  Smith  came  borne  to 
England  with  him,  having  a  thooMud  ducats  in.  hU 
puree  [$2268]. 

Tbe  third  pteriod,  1605-1609,  is  that  of  Captaia 
Smith's  experiences  in  Virginia.  Throwing  himself 
into  the  colonizing  projects  which  were  then  coming 
to  tbe  front,  he  first  intended  to  have  ^one  out  to  the  { 
colony  on  the  Oyapok  in  Sonth  Amenca;  but,  C^p- 
twn  Ley  dying,  and  the  reinforcement  miscanrii^, 
"the  rest  eeoaped  as  they  could."  Hence  Smith  did 
not  leave  England  on  this  account.  But  he  went 
hearti^  into  the  Virginian  project  with  Captwn 
Barthol  lomew  Gosnold  and  others.  He  states  that 
what  he  got  in  his  travels  he  spent  in  oolonizinjj. 
**When  I  went  first  to  these  desperate  designs,  it 
cost  me  many  a  forgotten  pound  to  hire  men  to  go,  uui 

Erocrastination  caused  more  to  run  away  than  went.  I 
ave  spared  neither  pains  or  money  aooonling  to  my 
ability,  fiiBt  to  procure  His  Majesty's  letters  patents. 
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tod  I  oompany  here,  to  be  the  means  to  ruse  a  oom- 
pu;  to  Ko  with  me  to  Virginia,  which  beginning  here 
•nd  there  cost  me  ueaily  five  years'  [1604-1600]  woA, 
tnd  more  than  five  hundred  pounds  of  my  own  estate. 
\mia  all  the  danKers,  miserieB,  and  incnmbnmoes  I 
enduied  gratis."   Two  coionixing  aasodattons  were 
formed,— the  London  Company  Tor  South  Vir^nia 
lad  the  Western  Company  for  North  Virginia.  Smith 
wta  one  of  the  founders  oi  the  London  Companv.  The 
(olonies  which  Sir  W.  Raleigh  had  established  at 
Eouoke  and  other  islands  off  the  Amerioan  ooast  had 
all  perished,  mainly  for  want  of  a  good  harbor,  so  that 
reall;  nothing  at  all  was  known  of  the  Virnnian  ooast- 
Ene  when  the  first  expedition  lefl  London  on  19th 
Daoembw,  1606 ;  and  therefore  the  attempt  was  bound 
10  ftil  unless  a  oonvenient  harbor  should  be  found. 
The  expedition  oonsisted  of  three  ships  (the  "  Susan 
Onstant,"  100  tons,  Captun  C.  Newport  ;  the  "Qod 
Speed,"  40  tons,  Captain  B.  Gosnold  ;  and  a  pinnaoe 
of  SOtona,  Captain  J.  Ratoliffe),  with  about  140  ool- 
ooists  and  40  sailors.    They  made  first  for  the  West 
foduB,  reaching  Dominica  on  24th  March,  1607.  At 
Neris,  their  next  stoi>piDg  place,  a  gaDowB  was  erected 
to  hang  Captain  Smith  on  the  false  charge  of  oon- 
Bjniacf ;  but  he  escaped,  and,  though  afterwards  the 
Iiresw  all  the  men  who  plotted  against  him  were  at 
hit  mercy,  he  spared  them.    ^Ung  northwards  from 
die  West  Indies,  nob  knowing  where  they  were,  the 
expedition  was  most  fortunately,  in  a  gale,  blown  into 
the  mouth  of  Chesapeake  Bay,  discovering  land  on 
86di  April,  1607.   Anchoring,  they  found  the  James 
river,  and,  having  explored  it^  fixed  upon  a  site  for 
their  capital  in  the  district  of  the  chief  or  weroance  of 
Paspaheh,  ita  chief  recommendation  being  that  there 
were  6  fathoms  of  water  so  near  to  the  shore  that  the 
ehipe  could  be  Ued  to  the  trees.   Orders  had  been  sent 
out  for  the  government  of  the  colony  in  a  box,  which 
vasopened  on  26th  April,  1607.  Captains  B.  Gosnold, 
E.  M.  Wiogfield,  C.  Newport,  J.  Smith,  J.  Ratdiffe, 
J.  Martin,  and  G.  Keqdall  were  named  to  be  the  coun- 
cQ  to  elect  an  annual  president,  who,  with  the  council, 
Bkoold  govern.    Wiogfield  was,  on  13th  May,  elected 
the  first  president ;  and  the  next  day  they  landed  at 
James  Town  and  oommenoed  the  setuemenL 

AD  this  white  Smith  was  under  Testnunt>  fat  thirteen 
weeks  in  all.  His  enemies  wonU  have  sent  him  home, 
oat  of  a  sham  commiseration  for  him ;  but  he  chal- 
lenged theircbarges,  and  so  established  his  innocenoy 
that  Wiogfield  was  adjudged  to  give  him  £200  \$ffJ2\ 
tt  dama^ea  After  this,  on  20th  June,  1607,  Smith 
was  admitted  to  the  council. 

As  in  going  to  America  in  those  days  the  great  dif- 
ficulty was  want  of  water,  so  in  those  oolonizing  efforts 
the  paramount  danger  was  from  want  of  food.  There 
were  never  Englishmen  left  in  a  foreign  country  in  such 
miseiy  as  we  were  in  this  new  discovered  Vir^nia.  We 
watched  every  three  nights  [every  third  night],  l^ing 
on  the  bare  cold  ground,  what  weather  soever  came, 
and  warded  all  the  next  day,  which  brought  our  men 
to  be  most  feeUe  wretdies.  Oar  food  was  but  a  small 
can  of  hudey  sodden  in  water  to  five  men  a  day.  Our 
drink,  ooM  water  taken  out  of  the  river,  which  was,  at 
a  &iod,  very  salt,  at  a  low  tide,  full  of  slime  and  filth, 
which  was  the  destruc^ioo  of  many  of  our  men. ' '  So 
9eat  wks  the  mortality  that  out  of  105  colonists  living 
on  the  22d  June,  1607,  67  died  by  the  following  8t£ 
Jaonary.  The  country  they  had  settled  in  was  sparsely 
liopnlated  by  many  stnall  tribes  of  Indians,  who  owned 
« their  paramount  chief,  Powhatan,  who  then  lived  at 
Werowocomooo,  a  village  on  the  Pamunkey  river, 
ibout  12  miles  by  land  from  James  Town.  Various  boat 
expeditionB  left  James  Town,  to  buy  food  in  exchange 
for  copper.  They  generally  had  to  fight  the  Indians 
fint,  to  coerce  them  to  trade,  but  afterwards  paid  a  fair 
price  for  what  they  bonghL 

On  lOth  December,  1607,  Captain  Smith,  of  whom 
■tissi^  *'the  Spaniard  never  more  greedily  desired 
pAi  tiuii  he  victail,"  with  nine  men  in  the  barge,  left 


James  Town  to  got  more  com,  and  also  to  explore  the 
upper  waters  of  the  Chickahominy.  They  got  Uie  barge 
up  as  far  as  Apocant  Seven  men  were  left  in  it,  wiw 
orders  to  keep  in  midstream.  They  disobeyed,  went 
into  the  village,  and  one  of  them,  George  Oassen,  was 
caught ;  the  other  six,  barely  escaping  to  the  bane, 
brought  it  back  to  James  Town.  It  so  happened  that 
Opecanchanough  (the  brother  of  Powhatan,  whom  he 
succeeded  in  1618,  and  who  carried  out  the  great 
massacre  of  the  English  on  Good  Friday,  1622)  was  in 
that  neighborhood  with  two  or  three  hundred  Indians 
on  a  hunting  expedition.  He  ascertained  from  Cassen 
where  Smith  \vaa,  who,  ignorant  of  all  this,  had,  with 
Jehu  Robinson  and  Thomas  Emery,  ^one  in  a  canoe 
20  miles  farther  up  the  river.  The  Indians  killed  Rob- 
inson and  Emenr  while  they  were  sleeping  by  the  camp 
fire,  and  went  after  Smith,  who  was  away  getting  fooa 
They  snrprised  him,  and,  though  he  bravely  defended 
himself,  he  had  at  last  to  surrender.  He  then  set  his 
wits  to  confound  them  with  his  superior  knowledge, 
and  succeeded.  Opecanchanough  led  him  about  the 
country  for  a  wonder,  and  finally,  about  5th  Januarj', 

1608,  brought  him  to  Powhatan  at  Werowocomooo. 
"  Having  feasted  him  after  their  best  barbarous  man- 
ner the^  could,  a  long  consultation  was  held :  but  the 
conclusion  was  two  great  atones  were  brought  before 
Powhatan ;  then  as  many  as  could  laid  hands  on 
Smith,  dragged  him  to  them,  and  thereon  laid  his 
head.  And.  being  ready  with  their  clubs  to  beat  out 
his  bnuDS,  Pocahontas,  the  king's  dearest  dau|^ter, 
when  no  entreaty  could  prevail,  got  his  head  in  her 
arms  and  laid  her  own  upon  his  to  save  him  from 
death.  Whereat  the  emperor  was  contented  Smith 
should  live,  to  make  him  hatchets,  and  her  bells, 
beads,  and  copper;  for  they  thought  nim  as  well  of  all 
occupations  [handicrafts]  as  themselves. ' ' 

The  truth  of  this  story  was  never  doubted  till  1866, 
when  the  eminent  antiquary,  Dr.  Charles  Deane  of 
Cambridge,  Mass.,  in  reprinting  Smith's  first  book, 
the  IVtte  Rdatimi  of  1609,  pointed  out  that  it  contuns 
no  reference  to  this  hairbreadth  escape.  Since  then 
manyAjnerican  historians  and  scholars  have  concluded 
that  it  never  happened  at  all ;  and,  in  order  to  be  con- 
mstent,  they  have  tned  to  prove  that  Smith  was  a 
blustering  braggadocio,  which  is  the  very  last  tJiing 
that.could  in  truth  be  said  of  him.  The  rescue  of  a 
captive  doomed  to  death  by  a  woman  is  not  such  ui 
nnttOtrd-of  thing  in  Indian  stories.  If  the  truth  of  this 
deKTeranoe  be  denied,  how  then  did  Smith  come  back 
to  James  Town  loaded  with  presents,  when  the  other 
three  men  were  killed,  George  Cassen  in  particularj  in 
a  most  horrible  manner  ?  And  how  is  it,  supposing 
Smith's  account,  to  be  false,  that  Pocahontas  after- 
wards frequently  came  to  James  Town,  and  was  next 
to  Smith  nims<uf  the  salvation  of  the  colony?  The 
fact  is,  nobody  doubted  the  sUny  in  Smith's  lifetime, 
and  he  had  enemies  enough.' 

Space  fails  to  describe  bow  splendidly  Smith  worked 
after  his  deliverance  for  the  good  of  the  colony,  how 
he  explored  Chesapeake  Bay  and  its  influents,  how 
(when  an  others  had  jailed)  the  presidency  was  forced 
on  him  on  10th  SeptemDer,  1608  ;  how  he  tried  to 
seize  Powhatan  at  Werowocomooo  on  12th  January, 

1609,  but  he  fled  to  Orapakes,  40  miles  farther  off ; 
how  with  only  eighteen  men  be  cowed  Opeoanohanoogh 

1  Focahontu  never  visited  Junes  Town  after  Smith  wtint  to 
England  In  October,  1609,  uBtll  she  wu  brouEhl  there  a  itate 
prisoner  In  April,  161S,  hi  Captain  S.  Argall.  wno  had  obtained 
ponenlOD  of  ber  by  treachery  on  the  Potomac  river.  The  colony. 
wbUe  treating  ber  welt,  used  ner  as  a  means  to  secure  peace  with 
the  Indians.  In  the  meantime,  believing  ijmith  to  be  dead,  she 
fell  In  love  with  an  Ena^lah  gentleman,  John  Rolfe,  apparentlr 
at  that  time  a  widower.  They  were  married  about  Ist  April,  1614. 
Subsequently  she  embraced  Christianity.  Sir  T.  Dale,  with  Rotfe 
and  his  wife,  landed  at  Plymouth  on  12ui  June,  161S.  Befbre  she 
reaiAed  London,  Smith  petitioned  (tneen  Anne  on  her  behalf; 
«id  It  is  in  this  petition  of  June,  1016,  that  the  account  of  his  de- 
liverance by  the  Indian  girl  first  appears.  After  a  pleaaant  so- 
loom  of  about  seven  months,  being  well  reralved  both  by  the 
court  KoA  the  people,  Poeabootas  with  her  husband  embarked 
tor  Vlnlnla  in  uie  Owive,  Osotatn  S.  Anall  (her  old  c^»tar),  but 
she  diM  offOravetend  about  February,  1S17. 
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in  his  own  house  at  Pamunkey,  in  spite  of  the  hun- 
dreds of  Indians  that  were  there,  ana  made  him  sell 
com  ;  how  well  he  administered  the  colony  all  through 
the  spring  and  summer  of  1609. 

Meanwhile  the  establishment  of  this  forlorn  hope  in 
Vireinia  had  stirred  up  a  general  interest  in  England, 
BO  t£at  the  London  Company  were  able  in  June,  1609, 
to  send  out  9  ships  with  500  colonists.  Smith  had  now 
^  the  Indiuis  into  qilendid  (nder ;  but  from  the  ar- 
nval  on  11th  Aogust  of  the  newcomers  his  anthority 
oame  to  an  end.  They  refused  to  acknowledge  him, 
and  robbed  and  imured  the  Indians,  who  attacked  them 
in  turn.  Smith  did  his  best  to  smooth  matters,  while 
the  rioters  were  plotdng  to  shoot  him  in  his  bed.  In 
the  meantime  he  was  away  up  die  river.  On  his  re- 
turn, *'  sleeping  in  his  boat,  accidentally  one  fired  his 
powder  bag,  wniofa  tore  his  flesh  from  his  body  and 
thighs,  9  or  1 0  inches  square,  in  a  most  pitiful  manner ; 
but  to  qnench  the  tormenting  fire  frymg  him  in  his 
clothes  ne  leaped  overboard  into  the  deep  river,  where, 
ere  the^  could  recover  him  he  was  nearly  drowned.' 
Thus  disabled,  he  was  sent  home  on  4th  October,  1609, 
and  never  set  foot  in  Virginia  anun.  Nemeus  overtook 
the  rioters  the  winter  after  he  wfl^  which  is  known  in 
Viiipiuan  stoiy  as  "  the  starving  time."  Out  of  490 
prasoDB  in  the  ocdony  in  Ootobw,  1609,  all  but  60  died 
by  the  following  March. 

^e  rest  of  Smith's  life  can  only  be  briefly  touched 
upon.  The  third  period,  1610-1617,  was  chiefly  went 
in  discovering  Nusconous,  Canada,  and  Pemaqnid  in 
North  Virginia,  to  which,  at  his  solicitation.  Prince 
Charles  gave  the  name  of  New  Eoeland.  His  first 
object  was  to  fish  for  cod  and  barter  tor  furs,  his  next, 
to  discover  the  coast-line  with  the  view  to  settlement 
Two  attempts,  in  1615  and  1617,  to  settle  at  Capawuck 
failed,  but  through  no  fault  of  his.  It  was  in  connec- 
tion vrith  these  projects  that  the  Western  Company  for 
North  Virginia  gave  him  the  title  of  admizid  of  New 
Eojgjand.  We  cannot  better  conclude  tlus  sk^oh  of 
his  active  operations  than  in  his  own  words  printed  in 
1631.  "  Having  been  a  slave  to  the  Turks ;  prisoner 
among  the  moat  barbarous  savages ;  afler  my  deliver- 
ance commonly  discovering  and  ranging  those  lar^ 
rivws  and  unlmown  nations  wiUi  such  a  handful  of  ig- 
norant companions  that  the  vriser  sort  oflen  gave  me 
np  for  lost ;  alw^  in  mutinies,  wants,  and  miseries ; 
Mown  up  wit^  guniMwder;  a  long  time  a  prisoner 
among  the  French  pirates,  from  whom  escaping  in  a 
little  Mat  by  myself,  and  adrift  all  such  a  stormy  winter 
night,  when  their  ships  were  split,  more  than  £100,000 
[9486,000']  lost  which  they  baa  taken  at  sea,  and  most 
of  them  drowned  upon  the  Isle  of  RhS — not  far  from 
whence  I  was  driven  on  shore,  in  my  Uttie  boat,  etc 
And  nuuv  a  score  of  the  worst  winter  months  have  OQ 
lived  in  uie  fidds;  yet  to  have  lived  near  thirty-seven 
yean  [159^1630]  in  the  midst  of  wars,  pestilence,  and 
naune,  hy  which  mury  a  hundred  thousand  have  died 
about  me,  and  scarce  five  living  of  them  that  went  first 
with  me  to  Virginia^  uid  yet  to  see  the  fruits  of  my 
labors  thus  welTbegin  to  prosper  (though  I  have  but 
my  labor  for  my  pains),  have  I  not  much  reason,  both 
pnvat^  and  puUidy  to  acknowledge  it,  and  give  God 
tiianks?" 

The  last  period,  1618-1631,  of  Smith's  life  was 
chiefly  devoted  to  authorship.  In  1618  he  applied  (in 
vun)  to  Lord  Baoon  to  be  numbered  among  his  ser- 
vants. In  1619  he  offered  to  lead  out  the  pilgrim 
fathers  to  Nort4  Virginia ;  but  they  would  not  have 
him,  he  bong  a  Protestant  and  they  Puritans.  The 
London  Virginia  Oomptmy  became  badkmpt  for  £200^ 
OOO  [1972,000]  in  1624.  A  li^of  hiflpublications  will 
be  found  at  the  end  of  this  article.  Thus  having  done 
muG^,  endured  much,  and  written  much,  whife  still 
contemplating  a  Hittorj/  of  the  Sm^  Captain  John 
Smith  died  on  21at  June,  1631,  and  was  buried  in  St 
Sepulchre's  Church,  London. 

Two  of  the  six^survivors  of  "  the  starving  time," 
Biehard  Pots  and  William  Phettiplace,  thus  nobly  ex- 

1  [Sm  Ktoo  VirgiRia  Vettu,  bj  E. 


§ressed  in  print,  so  eariy  as  1612,  their  estimate  of 
mith:  '*What  shall  I  say?  but  thus  we  lost  him 
[4th  October,  1609]  that  in  all  his  proceedings  made 
justice  his  firat  giude  and  experience  his  second;  ever 
hating  baseness,  sloth,  pride,  and  indignity  more  than 
any  dangers ;  that  never  allowed  more  for  himself  thu 
his  soulaiers  with  him  ;  that  upon  no  danger  wonld 
send  them  where  he  would  nob  lead  them  himself ;  that 
would  never  see  us  want  what  he  either  had,  or  conkl 
by  any  means  get  us ;  that  would  rather  want  than 
borrow  or  starve  than  not  pay  ;  that  loved  actions  moie 
than  words,  and  hated  falsehood  and  cozenage  thin 
death ;  whose  adventures  were  our  lives,  ana  whosB 
loss  our  deaths." 

A  fairly  complete  biUiogiaphy  will  be  found  in  Profcanr 
Edward  Arber's  reprint  of  Smith's  Worki,  Krminghan, 
1884,  Svo.  The  order  of  their  flist  appearance  is,  A  Tr%e 
aatUioa,  etc,  1606  (lint  attoibated  to  a  gentleman  of  the 
colony,  next  to  Th.  Watson,  and  finally  to  Qaptotn  toith); 
A  Map  of  Virvinia,  ed.  by  W[illiam]  S[immondB],  OzfOTd, 
1612 :  A  Beae^tim  of  New  Englmtd,  1616 ;  New  EiiglMat 
Triali,  1680:  Nm>  En^amtPt  TiiaiM,  2A  ed.,  leSS;  T%e  Qmenl 
HiMtory  of  Vtryima,  New  Enf^and,  and  the  Bummer  /ale*,  1684; 
An  MdoMce  for  ail  YQUttg  Seamen,  1696;  the  same  work  re- 
cast and  enlMged  taASea  Grammar,  1637,  botbwoi^ooo- 
tlnuiog  on  sale  for  yean,  side  by  side ;  The  IVm  TrmeU,  etc, 
1630 ;  AdvertuemenU  for  the  Unexperienced  Fiamten,  etc.,  lfl3L 
Of  some  of  the  smaller  texts  limited  4to  editions  have  been 
pDblished  in  the  United  States  by  Dr.  a  Deane,  J.  Garter 
Brown,  and  otheis.i  (&  a.) 

SMITH,  John  Raphael  (1752-1812),  English 
painter  and  mezzotint  engraver,  a  son  or  Thomu 
Smith  of  Derby,  the  landscape  painter,  was  bom  in 
1752.  He  was  apprenticed  to  a  linen  draper  in  Beri:^, 
and  afUrwards  pursued  the  same  business  in  Londco, 
adding,  however,  to  his  income  by  the  production  of 
miniatures.  He  then  turned  to  engraving,  and  exe- 
cuted his  plate  of  the  PuUie  Ledger,  whioh  had  snat 
popularity,  and  wis  followed  by  his  mezzotints  of  Edma 
the  Minstrel  (a  portrut  of  Thomas  Haden),  afta 
Wright  of  Derby,  and  Mercury  Inventing  the  Lyra, 
after  Barry.  He  reproduced  some  forty  of  tjie  works 
of  Reynolds,  some  of  these  plates  ranlcms  among  the 
masterpieces  of  the  art  of  mezzotint,  and  be  was  ap- 

Eointea  engraver  to  the  Prince  of  Wales.  Adding  to 
is  artistic  pursuits  an  extensive  oonnection  as  a  pnnt- 
dealer  and  publisher  he  wonld  soon  have  acquired 
wealth  had  it  not  been  for  his  dissipated  habits.  He 
was  passionately  attached  to  field-sports,  pugitism^d 
the  stage,  and  was  a  boon  companion  of  George^  Mo^ 
land,  whose  figure-pieces  he  excellent]^  meuotinted. 
He  executed  many  originid  portraits  in  chalks,  and 
painted  subjeot-piotttres  suoh  as  the  Unsuspeotiiig 
Maid,  Inattention,  and  the  Moralist,  exhibiting  in  the 
Boval  Academy  &om  1779  to  1790.  Upon  the  decline 
of  nis  bndness  as  a  ^rintseller  he  made  a  tour  as  an 
itinerant  portrait  painter  through  the  northern  and 
midland  ooundes  of  England,  producing  much  hasty 
and  indifferent  work,  and  settled  in  Doncaster,  where 
he  died  on  2d  March,  1812.  ' 

As  a  mesaotint  nigraver  Smith  ocenpiee  the  very  flnt 
rank.  His  prints  are  delicate,  excellent  in  drawing,  and 
finely  ezprevive  of  color.  His  small  ftiU<leogtbs  in  cnjnos 
and  his  portraits  of  Fox,  Home  Tooke,  Sir  Fraadi  Bnioett, 
and  the  group  of  the  dnke  of  Devonrfiire  and  fhmily  mp- 
port  his  claims  as  a  saccenftil  draftsman  and  painter.  He 
was  poaseased  of  a  very  thoroagh  knowledge  of  the  princi- 
plea  and  history  of  art,  and  was  a  brilliant  oon Teiaattonal tat 

SMITH,  Joseph.  See  Mobhomb. 

SMITH.  Stdnkt  (1771-1845),  one  of  the  founders 
of  the  Eainbnrgh  Review,  and  one  of  the  wittiest 
talkers  and  political  writers  of  his  generation,  was  the 
son  of  an  English  countiy  gentleman,  and  was  bom  at 
Woodford  io  Essex  on  3d  7une,  1771.  His  &tfaer,  a 
man  of  restless  ingenuity  and  activity,  "very  dever, 
odd  by  nature,  but  still  more  odd  by  designi"  who 
bought,  altered,  spoiled,  and  sold  about  nineteen  dif- 
ferent estates  in  fineland,  had  taient  and  eooeotoia^ 
enough  to  be  the  father  of  such  a  wit  as  Sydney  Saitk 
D.  NelUof  Wl«!onain.-Aii.  Ed.J 
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on  the  strietest  priD<»ples  of  heredity;  but  Sydney 
WIS  wont  himself  to  attribute  not  a  HUle  of  his  con- 
ititntional  gayety  to  an  iciufflon  of  French  blood,  his 
maternal  grandfather  being  a  French  Protestant  refu- 
gee of  the  name  of  Oilier,  who  oou]d*not  speak  a  vord 
of  KnKliah.    Sydnejr  was  the  second  of  a  family  of  four 
brothers  and  one  sister,  all  remarkable  for  their  tal- 
ents. While  two  of  the  brothers,  '*  Bobus  "  and  Cecil, 
were  sent  to  Eton,  Sydney  was  sent  with  the  youngest 
to  Winchester,  where  he  rose  to  be  captain  of  the 
Echool,  and  with  his  brother  bo  distinguished  himself 
tliat  their  schoolfellows  signed  a  round-robin  "refus- 
hw  to  ^  for  the  college  prizes  if  the  Smiths  were 
kluwed  to  contend  for  them  any  more,  as  they  always 
nined  them."    From  Winchester  Sydney  went  to 
Ntm  Golle^,  Oxford,  and  in  dne  course  became  a 
fellow  of  his  college.   It  was  his  wish  then  to  read  for 
the  bar,  but  his  father  would  add  nothing  to  his  fel- 
lowship, and  he  was  reluctantly  compelled  to  enter 
the  church,  and  became  a  curate  in  a  small  village  in 
the  midst  of  Salisbur>-  Plain.    From  this  dreary  in- 
cumbency he  was  relieved  after  two  years,  and  oon- 
dooted  to  the  scene  of  the  foundation  of  the  Edin- 
burgh Seviae  by  a  combination  of  aooidents.  The 
■quire  of  the  parish  invited  the  new  curate  to  dine, 
wta  astonished  and  charmed  to  find  snch  a  ihah  in  such 
t  piace,  and  engaged  him  after  a  time  as  tutor  to  bis 
mestson.    "It was  arranged,"  he  afterwards  stud, 
"  that  I  and  his  son  should  proceed  to  the  university 
Weimar.   We  set  out,  bat  before  reaehiiu  our  des- 
tination Germany  was  disturbed  by  war,  anain  stress 
<tf  poliUos  we  put  into  Edinburgh.    This  was  in  1797. 
Jo  £dinbuTgh,  as  everywhere  else,  Smith  made  numer^ 
ons  friends,  whose  cordiality  was  in  no  way  abated  by 
his  constant  quisling  of  the  national  foibles  and  peou- 
Itarides ;  and  among  those  friends  were  the  future  Ed- 
inburgh Reviews   It  was  towards  the  end  of  his 
fire  years'  residence  in  Edinburgh,  in  the  elevated 
readenoe  of  the  then  Mr.  Jeffrey,  "in  the  eighth  or 
luDth  story  or  flat  in  a  house  in  Bucdeuch  Place," 
that  Sydney  Smith  proposed  the  setting  up  of  a  re- 
view as  an  organ  for  the  opinions  and  a  vehicle  for  the 
unbition  of  the  youn^  malcontents  vrith  things  as  they 
were.    "  I  was  appomted  editor,"  he  says  in  the  pre- 
&ee  to  the  ooUe^n  of  his  contributions,  "and  re- 
nuuned  long  enough  in  Edinburgh  to  edit  the  first 
number  [Oetober,  1802]  of  the  Edinburgh  Review. 

motto  I  proposed  for  the  Review  was  Tenui  mu- 
nm  meditamur  avena ' — '  We  cultivate  literature  on 
a  litUe  oatmeal.'   But  this  was  too  near  the  truth  to 
be  admitted,  and  so  we  took  our  present  grave  motto 
from  iHiUins  Syrus,  of  whom  none  of  us  had,  I  am  sure, 
«ver  read  a  single  line."   He  continued  to  write  for 
the  Review  for  the  next  quarter  of  a  century,  and  his 
brilliant  articles  were  a  main  element  in  its  success. 
They  represent  the  very  perfection  of  journalism.  They 
were  not  merely'  the  most  readable,  the  most  enter- 
taining ;  the  Bohdi^  of  substance  and  the  seriousness 
of  purpose  were  quite  as  indisputable  aa  the  brilliancy 
of  the  ezeeotion.   The  writer  seemed  to  tackle  the 
gravest  of  political  and  soisal  questions  in  the  highest 
of  spirits,  yet  he  never  lost  sight  of  his  um  in  pur- 
posuesB  buffoonery  ;  and,  however  heartily  the  reader 
nugfat  be  made  to  laugh,  the  laughter  was  always  di- 
nged at  wlwt  seemed  to  the  writer  absurd  and  unrea- 
sonable opinion.   It  was  remarked  of  his  wit  in  con- 
vernation  that  the  butts  of  it  were  often  seen  to  laugh 
18  heartily  aa  the  audience  j  there  was  nothing  base 
andpersonal  in  Sydney  Smith's  raillery.    The  same 
with  his  writing  when  it  was  anonymous.   His  won- 
derful powers  of  htimorouB  exaggeration  were  such  as 
to  detach  a  ridiculous  opinion  as  far  as  possible  from 
its  human  incarnation  and  present  it  in  the  bare  es- 
sence of  its  absurdity.   This  was  his  habit  as  a  oontro- 
versialist ;  and,  when  his  purpose  was  rimply  to  con- 
vey information,  to  give  the  gut  of  a  book  of  tnvds, 
or  a  system  of  education,  or  a  body  of  statisUcs,  he 
was  unequalled  in  the  art  of  amusing  the  reader  with 


Indiorous  images  in  the  most  unexpected  places  with- 
out departing  from  the  main  lines  of  a  most  deu, 
orderly,  and  instructive  exposition.  The  fact  is  tJiat 
the  serious  didactic  purpose  in  all  Sydney  Smith's 
vrriting  and  the  closenew  of  his  adherence  to  the  mat- 
ter inland  are  the  main  obstaeles  to  the  living  per- 
manence of  his  fame  as  the  vnriter  of  the  best  collo- 
quial prose  of  bis  generation  ;  for  thouf^h  his  range 
of  topics  was  wide — political,  eoolesiastical,  educa- 
tional, geographical,  and  otherwise  miscellaneous — 
they  were  all  of  immediate,  practical,  and  passing  in- 
terest, and  his  remarits  wore  pushed  home  to  the  life 
of  the  time  so  closely  as  to  have  comparatively  UtUe 
independent  interest  for  posterity. 

Most  of  Sydney  Smith  s  oontnbutaons  to  the  EcUn- 
hurgh  Review  were  sent  from  the  country  parish  of 
Foston-le-Cla^  in  Yorkshire,  where  he  spent  the  best 
part  of  his  life.  He  left  Edinburgh  for  good  in  1803, 
when  the  education  of  his  pupils  was  completed  ;  and, 
yielding  to  his  wife's  confidence  in  his  powers — he  bad 
married  Miss  Pybus,  an  English  lady  of  good  family, 
while  still  unsettled  in  life — adventured  on  London, 
where  he  rapidly  became  known  as  a  preacher,  a  lec- 
turer, and  a  social  lion.  His  success  as  a  preacher, 
although  so  marked  that  there  was  often  not  standing 
room  in  the  church  in  Berkeley  Square,  where  he  oon- 
ducted  the  morning  service,  was  not  gained  by  ai^ 
sacrifice  of  dignity :  there  was  no  eccentricity,  nothing 
sensational  in  his  preadiing ;  it  was  a  pure  triumph 
of  good  sense,  right  feeling,  earnestness,  and  freeh- 
ness  of  pulpit  oraton'.  He  lectured  on  moral  philoeo* 
phy  at  the  Royal  Institution  for  three  seasons  from 
1804  to  1808  j  and  here  also,  handling  the  ordinary 
topics  of  a  philosophy  cfaair  in  a  Scotoh  univernty,  he 
treated  them  with  such  vigor,  freshness,  and  Uveuness 
of  illustration  that  the  London  worid  crowded  to  Albe- 
marle Street  to  hear  him.  He  made  no  pretence  to 
originality,  and  in  the  main  followed  Du^d  Stewart, 
whose  lectures  he  had  attended  in  Edinburgh  ;  but 
there  is  more  originality  as  well  as  good  sense  in  his 
lectures,  especially  on  such  topics  as  imagination  and 
wit  and  humor,  than  in  many  more  pretentious  s^- 
tems  of  philosophy.  With  the  hriluaiit  reputation 
that  Sydney  Smith  had  acquired  in  the  course  of  a  few 
seasons  in  London,  he  would  probably  have  obtained 
some  good  preferment  had  be  been  on  the  powerful 
.<ude  in  politics.  Hts  Whig  friends  came  into  office 
for  a  short  time  in  1806,  and  presented  him  with  the 
living  of  Foeton-le-Cla}[  in  Yorkshire.  He  shrank  from 
this  buiishment  for  a  time,  and  discharged  his  parish 
duties  through  a  curate ;  hut  Mr.  Peroival's  Resi- 
dence Act  was  passed  in  1808,  and  after  trying  in  vun 
to  negotiate  an  exchange,  he  quitted  London  in  1809 
and  moved  his  household  to  Yorkshire.  His  most 
famous  single  production,  Peter  P^ptUqf'M  Letten  on 
the  subset  of^  Catholic  emancipation,  ridiculing  the 
opposition  of  the  country  clergy,  appeared  before  this 
mixtion.  From  being  the  idol  of  London  so<netgr  to 
being  the  pastor  of  a  country  ptemh  with  no  educated 
neighbor  within  7  miles  vras  a  violent  change ;  but  Syd- 
ncQT  Smith  accommodated  himself  cheerfully  to  his  new 
cireumstancra,  and  won  the  hearts  of  his  parishioners  as 
quickly  as  he  had  conquered  a  wider  world.  Not  the 
least  entertaining  chapter  in  bis  daughter's  biography 
of  him  is  the  account  of  his  Yorkshire  life.  An  inter- 
esting contrast  might  be  drawn  between  it  and  Car* 
lyle's  life  in  somewhat  similar  circumstances  at  Gra^- 
enputtock.  Sydnev  Smith's  life  at  Foston,  with  its 
cheerfnl  energy  ana  in^nuity,  its  vigorous  jesting  at 
difficulties  ana  eocentnc  ways  of  conquering  them,  is 
of  much  better  example,  uid  moralists  might  doworse 
than  put  the  story  into  form  for  general  edification.* 

Sydney  Smith,  after  twmty  years'  service  in  York- 
shire, obtained  preferment  at  last  fh)m  a  Tory  min- 

1  See  lAdj  Holland 't  Memoir,  chap*',  v.,  vl.  ladr  Holland, 
Sydney  toitb'a  ddest  duaghter,  wu  the  wlflB  of  Sir  Hearr 
Holland,  tbe  ftmoiu  nhysiclan,— not  of  Lord  Holland,  u  la  nwe* 
Umet  abfurdly  stated. 


Digitized  by 


Google 


188 


SMITH. 


[WILUAH  HENSr. 


istor,  Lord  L^Ddhuiat,  who  presented  him  vith  a 
oanoniT  in  Bristol  oathedr^  in  1828,  and  aflerwards 
enabled  him  to  exchange  Foaton  for  the  living  of 
Combe  Flore:^  near  Taunton.  From  this  time  he  dis- 
oontinued  writing  for  the  Edmlmrgh  Reoiao  on  the 
KTOuad  that  it  was  more  becoming  in  a  dignitary  of 
uie  ohnroh  to  pat  his  name  to  what  he  wrote.  It  was 
expected  that  when  the  Whigs  oame  into  power 
Sydney  Smith  would  be  made  a  bishop.  There  was 
nothing  in  his  writings^  as  in  the  ease  of  Swif^  to 
stand  in  the  way,  for  with  all  his  humor  and  high 
spirits  he  had  always,  as  he  said  himself,  fashioned 
his  manners  and  oonversation  so  as  not  to  bring  dis- 
credit on  his  reverend  professon.  He  had  been  most 
seduloiiB  as  a  parochul  dergyman.  Still,  though  he 
was  not  without  wann  fiiends  at  headquarters,  the 
opposition  was  too  strong  for  them.  One  of  the  first 
things  that  Lord  Grey  said  on  entering  Downing 
Street  was,  **  Now  I  shall  be  able  to  do  something  for 
Sydney  Smith  "  ;  but  he  was  not  able  to  do  more  than 
appoint  him  to  a  prebendal  stall  at  St  Paul's  in  ex- 
change for  the  one  of  inferior  value  he  held  at  Bristol. 
Lord  Melbourne  is  reported  to  have  said  that  there  was 
nothing  he  more  regretted  than  the  not  having  made 
Sydney  Smith  a  bisKop.  Some  surprise  must  be  felt 
DOW  that  Sydney  Smith's  reputation  as  a  humorist 
and  wit  should  have  caused  any  hesitation  about  ele- 
ntinf  him  to  t-fae  episcopal  dignity,  and  perhaps  he 
was  nght  in  thinking  that  die  raal  obstacle  Uy  in  his 
being  Known  aa  "a  high-spirited,  honest,  unoompro- 
midng  man,  whom  all  the  bmch  of  bishops  could  not 
turn  upon  vital  questions."  With  characteristic  phU- 
osopby.  when  he  saw  that  the  promotion  was  doubtful, 
he  made  his  podtaon  certain  oy  resolving  not  to  be  a 
Inshop  and  definitely  forbidding  his  friemls  to  inters 
cede  for  him.  This  loss  and  the  much  more  punful  loss 
of  his  eldest  son  did  not  destroy  the  cheerfulness  of 
his  lat«r  life.  He  retained  his  high  spirits,  his  wit, 
practical  energy,  and  powers  of  argumentadve  ridicule 
to  the  last.  His  Lettert  to  Archdeacon  Singdton  on 
the  Ecclesiastical  Commission  (1837),  and  his  Petition 
and  Letter*  on  the  repudiation  of  debts  by  the  State 
of  Pennei^vama^  (1843),  are  as  bright  and  trenchant 
as  his  b«t  oontribntionB  to  the  JSainburgh  Review. 
Smith  died  in  London  on  22d  February,  1845. 

Lady  Holland's  Memoir  of  bar  father,  oostaining  sach 
specimens  of  hfs  table  talk  as  i^ve  one  some  idea  of  his 
enarm  and  worth  as  a  mirthful  compaoiOQ  and  pbtlosopher, 
■m  one  of  the  most  interesting  of  biographira.  A  dieq> 
aditjoQ  of  his  Workt  was  pnblMed  io  1869.         (w.  h.) 

SMITH.  Sir  Thomas  (1512-1677),  the  contem- 
porary and  friend  of  Sir  tfohn  Cfaeke,  was  bom  at 
Saffron- Walden  in  Essex  in  1512.  He  became  a  fellow 
of  Queens'  College,  Cambridge,  in  1531,  aud  was 
afterwards  appointed  to  read  the  public  Greek  lecture, 
in  the  discharge  of  which  function  he  first  introduced 
the  new  Greek  pronunciation,  which  soon  became  uni- 
versal in  England.  A{l«r  studying  in  France  and 
Italy  and  takinj^  a  degree  in  law  at  Padua,  he  was  ap- 
pointed first  regius  professor  of  civil  law  in  Cambridge 
m  1542.  During  Somerset's  protectorate  he  entered 
puUio  life  and  was  sent  as  ambassador  first  to  Brussels 
and  afterwards  to  Fran<».  In  1548  bo  was  made  a 
seraetary  of  state  and  knighted.  On  the  accession  of 
Haiy  he  was  deprived  of  all  his  offices,  bat  in  iJie 
BQooefding  rei^  was  frequently  employed  in  pnUic 
affairs.   He  died  in  1577. 

His  beet-known  work,  enMtied  De  BepMiea  Attsbrum :  the 
Manerof  ChvenmeiUor B/Heieofthe^almeof  England,  was 
)>uhUshed  poathnmoaaly  in  1583,  and  passed  throngh  many 
editions.    His  epistle  to  Qir^inet,  De  redaet  emendata  Hn- \ 
giue  Qrmae  pronmeiatione,  was  printed  at  Paris  in  1568 ;  the  1 

1  [Smith  in  his  lifo-tlme.  and  his  publishen  after  him,  having  I 
refused  to  retract  or  explain  the  InJuHoua  allegations  of  these  ' 
Lettftn,  ;t  mar  be  well  to  say  here,  that  In  1842  (the  country  n.ot ; 
having  rallied  ftom  a  commercial  crfsla),  PenDsylvanla  passed 
the  Interest  doe  on  her  bonds,  but  issued  Inteiest-hearing  certlfl- 1 
caMs  ttaerefiH-,  which  were  paid  In  flill,  and  repndlatlon  Is  not 
Ike  term  for  her  course.— ah.  Ed.] 


6Mae  volome  indades  his  dialogue  De  reeta  et  miewUb 
lingum  Ait^emm  wriplioiie. 

SMITH,  William  (1769-1839),  called  "  the  father 
of  English  geology,"  and  among  his  aoqnaiDtancei 
"Stiatum  Smith,  will  be  generally  remembered  ag 
the  &amer  and  author  of  the  first  complete  gwlogi- 
cal  ma^  of  England  and  Wales,  and  as  the  disoor- 
erer  of^  the  principle  of  the  identification  of  strata 
by  their  included  organic  remuns.  He  was  bom 
at  Churchill  in  Oxfordshire  on  23d  March,  1769. 
prived  of  his  father,  an  ingenious  mechanic,  bef!H« 
he  was  eight  years  old,  ne  depended  upon  his 
faiber's^  eldest  brother,  who  was  but  little'  pleased 
with  his  nephew's  love  of  collecting  "pnndribe" 
(7fere6i-aiw/oF)_and  "pound-stones"  or  " quoit -stones " 
(large  Bckinites,  frequently  employed  as  a  pound 
weight  by  dairywomen),  and  faad  no  sympathy  with 
his  propensity  for  carving  enndiaJs  on  the  soft  brown 
"oven-stone  of  his  neighborhood.  William  be- 
came a  mineral  surveyor  and  (nvil  en^neer.  In  the 
former  capacity  he  traversed  the  Oolitic  lands  of  Ox- 
fordshire and  Gloucestershire,  the  Ltas  claj's  and  red 
marls  of  Warwit^sbire,  and  other  districts,  studying 
their  varieties  of  strata  and  soik.  In  1791  he  surveyed 
an  estate  in  Somersetshire  and  observed  the  strata  of 
the  district.  In  1793  he  executed  the  surveys  and 
completed  the  levellings  for  the  line  of  a  proposed 
canal,  in  the  course  of  which  he  tx)nfirmed  a  previotU 
supposition,  that  the  strata  l;ring  above  the  were 
not  norizontal,  but  indined  in  one  direction— to  th6 
eastwuils — so  as  to  tenninate  successively  at  the  sar- 
face,  and  to  resemble  on  a  large  scale  the  ordinaiy 
disposition  of  the  slices  of  bread  and  bntt«r  on  a 
Invakikst  plate — an  illustration  which  he  was  wunt  io 
use  on  lUl  occasions. 

On  being  appointed  engineer  to  the  Somerset  Goal 
Canal  in  1794,  ne  was  deputed  to  make  a  tour  of  ob- 
servation with  relation  to  inland  navigation.  Ihuinr 
this  tour,  which  occupied  nearly  two  months,  and 
extended  over  nine  hundred  miles,  he  careiuJIy  ex- 
amined the  geological  structure  of  the  country,  and 
corroborated  his  preconceived  generalisation  of  a  set- 
tled order  of  succesf ion  in  the  several  strata,  a  con- 
tinuity of  range  at  the  surface,  and  a  general  dedina- 
tioD  eastwards.  Five  years  subsequently  he  prepared 
a  tabular  view  of  the  Order  of  the  Strata,  and  their 
emb&I<led  Organic  Remains^  in  the  neighborhood 
^ath,excmUned  and  proved  prior  to  1799.  Womthw 
period  to  1812  be  was  oompleting  and  arranging  the 


data  for  his  large  Geological  Map  of  Englana  and 
Wales^  withpart  of  ScoUand,  which  appeared  in  1815, 
in  fifteen  sheets,  engraved  on  a  scale  of  5  nailes  to  1 
inch.  The  map  was  reduced  to  smaller  form  in  1819 ; 
and  from  this  date  to  1822  separate  county  geologieal 
maps  were  published  in  successive  yeara,  the  whole 
constituting  a  Geohgical  Adas  of  England  and  Walet. 
In  January,  1831,  the  Oeologiod  Society  of  London 
conferred  on  Smith  the  first  Wollaston  medal ;  and 
the  Government,  at  the  request  of  several  Engtish' 
geolo(ristfi,  conferred  upon  him  a  life-pension  of  jElOf* 
j$486l  per  annum.  Tnedegi-ec  of  LKD.  he  received 
trom  DuUin,  at  the  meeting  of  the  British  Aasooation 
in  that  city  in  1835.  At  such  meeting  he  was  neariy 
always  present.  In  1938  he  was  appointed  one  of  ^e 
commissioners  to  select  building  stone  for  the  new 
Houses  of  Parliament.  The  last  years  of  bis  life  wer^ 
spent  at  Hackness  (of  which  be  made  a  good  geological 
map),  near  Scarborough,  and  in  the  latter  town.  His 
usually  robust  health  failed  in  1830,  and  on  28th 
August  of  that  year  he  died  at  Northampton.  He  once 
said  he  was  born  on  the  Oolite,  and  should  wish  to  be 
buried  on  it ;  and  so  he  was,  at  Northamptmi. 

His  Jfemrin  by  ProfeBBor  John  Phillips  ai^eaTed  In  1844. 

SMITH,  William  Henby  J1808-1872).  best  known 
as  the  author  of  ThomdaJe,  is  one  of  those  thinkcn 
and  students  whose  wnrk,  whilst  scarcely  rea^iixcd 
in  their  own  day  and  soon  nil  but  ovoriooked  in  the 
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lirger  peispeciive  of  historj',  is  yet  of  real  value  for 
ID  appreciation  of  the  inteltectnal  oharaeter  of  the 
time.  Th»  fiteraiy  production  of  which  Thamdcdt  is 
the  most  repreaentaUTe  example  affords  a  moral  ooun- 
tonoee  to  oontemponry  wotastb  in  philosophy  whidi 
is  inVahufale*  bat  which  for  obvioiis  reasons  can  never 
1»  exactly  apprused.  Witlk  a  fine  vid  refleotiTC, 
nther  thao  robust  and  active,  intelligenoe,  Smith 
<1n1b  soggeedvely  in  the  form  of  conversation — which 
ke  adopa  in  ThomdaU  and  in  his  later  book  Graven- 
Amf-^th  the  problem  of  good  and  evil,  with  mate- 
liiliam  and  idealism,  with  meet  of  the  subtle  modem 
pendezities  in  the  interaction  of  religion,  philosophy, 
ana  science.  But  his  more  exact  contributions  to 
tbovght,  such  as  the  Ditcmirse  on  the  Ethics  of  the 
Sc&ow  of  Milfy  and  the  £bK^  on  Knowing  and  Feel- 
ing, do  not  work  out  anything  tike  a  complete  system, 
and  are  somewhat  lacking  in  intellectual  grip.  Smith 
ilso  wrote  several  books  ^  verse  and  two  plays^  one  of 
whaAy  Athdiaoldt  was  prodnoed  hy  Maoratdv  in  1842. 
Mndi  graceful  reflection  and  a  true  feeling  for  nature 
ue  fonnd  in  his  verse,  but  it  lacks  energy.  Smith  spent 
a  serene,  nneventfiil  life,  chiefly  in  the  Btudious  seclu- 
ioa  which  he  loved,  but  which  most  have  tended  to  fos- 
ter the  inactive  tendencies  that  led  him  to  call  himself 
{Jajifblly  in  his  latter  days  "the  snail."  He  was  bom 
It  Hammersmith  in  1808  in  comfortable  rarronndings, 
kia  bther  being  a  retired  merchant ;  his  mother  was 
«f  German  extraction,  with  a  vein  of  mysticism,  which 
is  worth  noticing  in  view  of  the  son's  metaphysical 
todencies.  He  was  sent  in  1821  to  Glasgow,  where 
Byron's  poetrv  and  Scottish  metaphysics  seem  to  have 
hid  moet  influence  upon  him.  Then  he  entered  a 
lawyer's  o&ae^  in  which  he  remained  for  five  years, 
ffis  fint  writiiiga  appeared  in  the  X/Uawy  Gazette 
ud  in  dw  Athtmaum^  to  whii^  he  contributed  under 
the  name  of  "  Wool-gatherer,"  attmoting  aome  atten- 
tiiu  I7  the  delioaiT^  lutd  finish  of  his  style.  His  am- 
bitioa  was  at  the  outset  chiefly  poetical,  however,  and 
when  his  first  book  appeared  and  was  almost  completely 
igDored,  he  dug  a  ^ve  and  buried  the  unsold  copies 
in  a  fit  of  Byronio  despondency.  Ernesto,  a  philo- 
aophical  romance,  also  belongs  to  this  early  pericKl  In 
1836  he  wrote  for  the  Qitofrterly  Remew^KXiA  in  1839 
he  formed  a  connection  with  BlackwoocPt  Magaexne, 
^Aofik  lasted  for  thirty  years,  during  the  latter  part  of 
whu^  he  acted  as  its  philosophical  critic.  In  1846  a 
viat  to  Italy  led  to  the  writing  of  a  tale  entitled  MtU 
Atdy  which  was  too  purelv  reflective  to  be  successful 
u  _1851  he  declined  the  otiMr  of  moral  philo80|>hy  at 
B&bnrgh,  having determineda^earortwo previously 
to  retire  to  the  E£g^ish  I^e  district,  thore  to  studv 
in  seclnfflon.  There  be  completed  Tiuymdede,  which 
WIS  published  in  1857.  ^ravenhurat  appeared  in 
1862;  a  second  edition  contained  a  memoir  of  the 
author  by  his  wife.  He  died  at  Brighton  on  28tb 
Mireh,  1872. 

_  SMITH,  Sra  William  Sidney  (I764-I840),  Eng- 
liih  admiral,  was  the  second  son  of  Captain  John 
&niUi  of  the  G-nards,  and  was  bom  at  W^minster 
on  2lBt  July,  1764.  He  entered  the  navy,  according 
to  htt  own  aocount,  "at  the  beginning  of  the  Amen- 
eu  War,  ""being  only  about  eleven  ^ears  of  age.  For 
Us  bravery  under  Rodney  in  the  acdon  near  Gape  St 
i^noent  in  Jranary,  1780,  he  was  on  25th  September 
i4>pointed  Ueatraant  of  the  "  Aldde. ' '  After  serving 
in  the  actions  against  the  French  fought  by  Graves  off 
Chesapeake  in  1781  and  by  Rodney  at  the  Leeward 
Iilands  in  1782,  he  was  on  6th  May  of  the  latter  year 
ponoted  to  be  commander  of  the  "  Furv"  sloop,  and 
OD  ISth  October  advanced  to  the  rank  of  captain.  His 
dup  having  been  paid  off  in  the  beginning  of  1784,  he 
9eot  two  years  in  France  and  aftenmds  visited 
^Min.  Vrom  1790  to  1792  he  was  employed  in  advis- 
'9g  the  king  of  Sweden  in  the  war  with  Russia, 
naeivii^  for  his  servioes  the  honor  of  knighthood. 
After  hts  return  to  England  he  was  sent  on  a  mission 
to  OoBstuieiBOitle,  and,  having  joined  Lord  Hood  at 


Toulon  from  Smyrna  in  December,  1793,  he  bomt  the 
enemy's  ships  and  arsenal.  In  the  foUowiug  years  he 
cleared  the  Channel  of  French  privateers  \  but,  having 
with  the  boats  of  his  squadron  boarded  m  Havre-de- 
GrSce  harbor  a  lugger  which  was  driven  by  the  tide 
above  the  French  irats,  he  was  on  19th  April,  1796, 
compelled  to  surrender  and  sent  a  prisons  to  Paris. 
B^  means  of  forged  ordera  for  his  removal  to  another 
prison  he  made  his  escape  from  the  Temple,  and, 
crossing  the  Channel  in  a  small  skiff  picked  up  at 
Havre,  arrived  in  London  on  8th  May,  1798.  In  Octo- 
ber he  was  sent  as  plenipotentiary  to  Constantinople. 
Learning  of  Buonaparte's  approach  toSL  Jean  d' Acre; 
he  hastened  to  its  relief,  ana  on  16th  March,  1799,  oan- 
tured  the  enemy's  flotilla,  after  which  he  successfully 
defended  the  town  against  several  fiirious  attacks  of 
the  French,  compelling  Napoleon  on  20th  May  to  raise 
the  siege  and  retreat  in  disorder,  leaving  all  his  artillery 
behindT  For  t^is  brilliant  exploit  he  received  the  special 
thanks  of  the  Houses  of  Pariiament  and  was  awarded  an 
annuity  of  £1000  [14860].  Subsequently  he  co-ope- 
rated with  Abercroml^,  under  whom  he  served  as 
brigadier  general  at  the  battle  of  Abonkir,  where  he 
was  wounded.  On  bis  return  to  England  he  was  in 
1802  elected  M.P.  for  ibe  city  of  Rochester.  In 
March,  1803,  he  was  commissioned  to  watch  the  prepa- 
rations of  the  EVencb  for  an  invasion  of  England. 
Having  on  9th  November,  1805,  been  promoted  to  be 
rear  admiral  of  the  blue,  he  was  in  the  following  Janu- 
ary despatched  on  secret  service  for  the  protection  of 
Sicily  and  Naples.  He  relieved  Gaeta  and  captured 
Capri,  but  on  25th  Januarv,  1807,  received  orders  to 
proceed  to  Malta,  whence  he  joined  Sir  John  Duck- 
worth, who  was  sent  to  act  against  the  Turks.  On  ?th 
Febnury,  with  the  rear  diviuon  of  the  squadnm,  he 
desttoyed  die'  Turkish  fleet  and  spiked  the  batteries 
off  Abvdofl.  In  November  following  he  was  sent  to 
blookaae  the  Tagus  and  was  mainly  instrumental  in 
embarking  the  Portuguese  prince  r^nt  and  roy&l 
fkmiy  and  sending  them  under  sale  protection  to  Rio  de 
Janeiro,  after  which  he  wassent  as  commander-in-chief 
tothecoastof  South  America.  On3l8t  July,  1810,  he 
was  made  vioe-admiral  of  the  blue  and  on  18th  July, 
1812,  was  despatched  as  second  in  command  under  Sir 
Edward  Pellewto  the  Mediterranean,  butthe  expedition 
was  uneventful.  His  term  of  active  service  practically 
dosed  in  1814.  He  was  made  K.C.B.  in  1815  and  in 
1821  admiral.  The  later  years  of  his  life  were  spent 
at  Paris,  where  he  died  on  26th  May,  1840. 

See  Barrow's  lAfe  of  Adnirol  Sir  W.  S.  9mi&,  2  vols.  1848. 

SMOKE  ABATEMENT.  The  nuisance  created  by 
coal  smoke  seems  to  have  been  recogiuzed 
in  London  as  early  as  the  reign  of  Queen  Hiatoir. 
Elizabeth ;  but  it  is  onlr  in  more  modem 
times  that  the  question  nas  come  to  be  re^rded  as  one 
of  real  practical  importance,  and  even  ^et  it  is  far  from 
receiving  that  general  attention  which  it  demands.  In 
1785  the  first  smoke-abating  invention  was  patented 
by  James  Watt,  who,  as  the  inventor  of  the  steam- 
engine,  is  responsible  for  so  many  boiler  fires  and  so 
much  consumption  of  coal.  In  1815  CuUer  patented 
the  firat  would-be  smokeless  grate  for  domestic  pur- 
poses ;  and  his  primnple  of  reeding  underneath  was 
sftenrards  adopted  by  Dr.  Neil  Amott  in  a  grate 
which  has  nowlbeen  in  use  in  one  form  or  another  for 
more  than  half  a  centurv.  There  is  now  a  vast  number 
of  such  inventions,  good  and  bad.  In  1819  the  atten- 
tion of  parliament  was  directed  to  the  question,  and  a 
select  committee  was  appointed  "to  inquire  how  far 
persons  using  steam-engines  and  furnaces  could  erect 
them  in  a  manner  less  prejudiciid  to  public  health  and 
comfort."  Thisoommitteegavean  encouraging  report 
In  1843  another  select  committee  recommended  the 
introduction  of  a  bill  prohibiting  the  production  of 
smoke  &om  furnaces  and  steam-engines.  In  1845  yet 
another  select  committee  .reported  that  siteh  an  Act 
oould  not  in  the  existing  state  of  affiurs  be  made  to 
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.  to  dweBbs-hoDBes.  The  Aote  of  1845  and  1847 
>w«d  as  the  raanlts  of  these  inquiries ;  and  since 
thai  there  has  been  maeh  Iq^d^on  Ivonght  to  bear 
on  &otorie8  and  railways  The  results  nave  been 
most  benefioiat ;  bat  veiy  much  still  remuns  to  be 
done.  One  is  apt  to  think  that,  beeause  steam-engines 
and  &otorie8  oonsoine  individually  much  more  ooal 
than  dwelling-hooses,  they  alone  are  responnble  for 
the  smoke  nuisance,  forgetdne  how  greaUy  the 
dwelling-hooses  outnumber  die  factories.  In  reality 
there  is  little  doubt  that  domestic  fires  are  mvnly 
responsible  for  the  smoky  condition  of  the  atmosphere 
of  our  towns ;  and  they  for  the  most  part  continue 
to  evolve  smoke  undeterred  by  legislatim  or  sdentifio 
invention.  In  1881,  however,  a  movement  was  com- 
menced hy  the  National  Health  Society  and  the  Kyle 
Soine^^  which  resulted  in  a  great  smoke^batement 
exhitntJon  being  held  at  South  Kenrington.  At  the  | 
dose  of  the  exhibition  a  national  nnoko-abatanent ' 
institution,  with  o£Soe8  in  London,  was  incorporated 
by  authority  of  the  Board  of  Trade. 
A  knowledge  of  the  natore  of  coal  and  of  the 
diemical  chan^  that  it  nndei^oes  when 
^^[qj^^  burnt  is  essential  for  an  nndentianding  of 
eoai.  the  smoke  problem.  More  detailed  in- 
formation on  these  points  is  given  under 
Goal,  where  the  several  varieties  are  described.  For  the 
purposes  of  this  artide  coals  may  be  classified  as  smoke- 
produdug  and  smokeless,  the  former  indnding  all  those 
nrieties  most  commonly  used  as  fuel  The  wmentary 
oonstitoents  of  sndi  otwls  are  carbon  (f^nerally  about 
80  percent  the  whole),  hydro^n,  nitrc^en,  ozy^ 
and  sulphur;  and  they  also  contain  a  vaiyinf  quantity 
of  earthy  impurity  or  ash.  The  i«DoeSs  whim  oocurs 
in  a  ooal  fire  consists  of  two  distinct  operations.  The 
first,  which  requires  a  oompantively  loi^  temperature, 
and  is  independent  of  the  presence  of  air,  is  one  of 
destructive  distillation,  and  is  nmUar  to  that  which 
occurs  in  the  retorts  of  gas  works.  It  results  in  the 
decompoeiUon  of  the  otw,  and  in  the  rearrangement 
of  its  constituent  elements  and  the  formation  of  the 
following  substances:  (1)  hydrogen,  mush  gas,  car- 
bonic oxide,  olefiant  gas,  benzine,  other  hydrocarbons 
of  the  type  of  marsh  gas  or  of  biensine,  water—all  of 
which  are  either  gaseous  at  the  temperature  at  which 
they  are  formed,  or  capable  of  being  converted  into  gas 
at  somewhat  higher  temperatures,  and  idl  of  whidi  are 
combustible  except  the  water ;  (2)  unmoaia  and  other 
compounds  of  nitrogen,  and  certain  oomponnda  of 
sulphur,  which  are  also  volatile  and  combustiUe  ;  (3) 
coke,  which  oonusts  of  carbon  (and  ash)  and  is  non- 
Tolanle  but  combustible.  It  is  these  products  of  dis- 
tillation, not  the  ooal  itself,  that  bum,  in  ^e  sfarict 
sense  of  the  word ;  and  this  second  process  lequires 
the  presence  of  air  and  also  a  much  higher  temperature 
than  the  first  If  the  combustion  is  perfect  the  only 
products  are  (1)  water-vapor,  (2)  caroonic  add,  (3) 
nitrMcn,  and  (4)  sulphurous  add,  the  first  of 
which  cmtains  all  the  hydrogen  originally  present  in 
the  ooal,  the  second  all  the  carbon,  the  fourth  all  the 
aalphnr,  while  the  nitrogen  is  hberated  as  such  to- 

Seuier  with  the  very  much  larger  volumes  of  nitrogen 
erived  from  the  air  which  has  supplied  the  neosasaiy 
oxygen.  All  these  products  of  oomfaostion  are  dis- 
oha^ed  through  the  chimney. 

Two  things  are  neoeuary  for  the  ensuring  of  snob 
complete  combustion,  vis.,  an  adequate,  but  not  too 
lar^,  supply  of  air,  property  administered,  and  the 
maintenance  of  the  requisite  tempetatore.  In  prao- 
tice,  however,  these  conditions  are  never  perfecdy  ful- 
filled, and  consequently  the  combustion  of  ooal  is 
always  more  or  less  imperfect  and  f^ves  rise  to  a  com- 
plex mixture  of  vapors.  This  mixture  contains  not 
only  the  oombuBtion  products  already  mentioned,  but 
also  the  following  nnbnmt  or  partly  burnt  distillation 
products:  (fi)  hydrogen,  (6) hydrocubons,  (7)  carbonic 
oxide,  which  oont«ns  a  lower  proportion  of  oxygen 
than  eazbonio  add,  (8)  nnbonit  caiwm  in  a  very  fiuly 


divided  state,  and  also  considerable  vcdames  of  nnsHd 
ttr. 

Usually  the  name  **  anoke  "  is  applied  to  this  vapor- 
ous mixture  discharged  from  a  chimney  only 
when  it  oontuns  a  suffident  amount  m 
findy  divided  carbon  to  render  it  dark-colored  and  dls- 
tinwy  visible.  The  quantity,  however,  of  thiBparticn- 
hu"  ingredient  is  apt  to  be  overrated.  It  diwiyt  oetn  an 
extremdy  small  proportion  to  the  vast  voluinee  of 
water-vMMr,  carbonic  add  uid  nitrogen  with  which  it 
is  mixed.  It  probaUy  never  amounts,  even  in  the 
worst  cases,  to  3  per  cent  of  the  wdght  of  the  coal 
from  which  it  is  formed ;  and  its  importance,  reckmed 
in  terms  of  so  much  fuel  wasted,  is  ceitunly  not 
greater  than  that  of  the  nnboznt  faydrogeu  and  hydro- 
carbons. ItispahjfMbesttoiisetiieiiame  "smoke" 
fbr  all  the  prodnots  of  imperfect  cMnbastion  (5  to  S) 
which  are  avoidaUe,  as  contrasted  with  the  nueaiuy 
and  unavoidable  ingredients  (I  to  4)  of  the  nixtore. 
The  problem  of  smoke  abatonait  is  thns  seen  to  le- 
solve  Itself  into  the  problem  of  the  prodnotioD  of  pe^ 
feet  oombostion. 

The  first  advantage  to  be  guned  by  the  boIuUmi  of 
this  problem  is  an  imoortant  saving  in  foci  ^dTanuta 
It  has  been  calonlatea  that  at  least  twice  as  of  effidmi 
much  oral  is  used  in  boiler  fires  and  ux  times 
as  much  in  domestic  fires  as  is  thecnetioally 
required  for  the  production  of  the  effects  obtained. 
A  oonsidenble  portion  of  this  loss  is  due  to  oaoia 
otha-  than  those  that  can  be  treated  of  here,  and  snu 
isoertwnly  unavoidable;  but  there  is  no  donM  tl^ 
much  of  this  eoOTmons  waste  oonkl  be  prevei^  V 
imfHOved  methods  of  combnstioa,  sndi  as  would  aolre 
the  smoke  problem.   The  second  advantage  to  be 
looked  for  is  a  great  gain  in  deanlinees  and  pabuc 
convenience.    Not  only  wonld  there  be  an  end  to 
sooty  diunneySj  but  the  atmosphere  of  towns  wonld 
no  longer  be  polluted  as  it  is  now  by^  the  discharge  of 
nnbomt  carbon,  whose  tottl  quantity  is  eiionooi& 
though  the  amount  contained  in  any  given  puff  of 
smoke  is  very  smalL   The  "London  fog"  wouMbea 
thing  of  the  past— not  because  ftws  would  become  any 
less  fi«qnent  than  now  in  London  and  other  la^ 
dties,  but  because  they  would  lose  their  disUpcttve 
character  of  grimy  opacity.    It  is  often  stated  that 
these  fogs  are  oauMtt  by  the  smoke  that  bladEens  then; 
but  this  is  an  error.   The  oombvstion  of  ooal  n  en- 
tMuiy  nspon^^  for  thdr  existence,  but  it  is  the  w- 
phar  of  the  ooal  (oxidised  ultimatdy  to,  sniphuie 
add)  and  not  the  carbon,  that  is  the  active  agat. 
And  so  long  as  coal  is  burnt  at  all  thismanu&etnic  of 
sulphuric  add  and  of  fogs  must  continue ;  it  is  not  to 
be  got  rid  of  by  improved  methods  of  oombosUon. 
though  the  character  of  the  fogs  may  be  materialb' 
altered  for  the  better.    The  evil  effects  of  town  air  on 
plant  life  and  human  lungs,  also  often  attiribqted  to 
preventihle  smoke,  are  in  like  manner  due  to  this  non- 
preventible  sulphuric  add.   The  great  gain  in  deam^ 
ness.  however,  that  would  foDow  the  aboUtion  of 
smoke,  cannot  be  overrated. 

The  methods  that  have  been  Bu^tgested  fbr  the  abo- 
lition of  smoke  may  be  divided  into  two  iieumdi 
neat  dasses,  vis. ,  those  that  seek  to  att«n  of 
^is  end  by  improving  the  appliances  for 
the  burning  of  bituminous  coal,  and  those 
thiU^  propose  to  abolish  its  use  and  subetitnte  f<» 
some  other  kind  of  fuel.   The  propoeala  of  the  first 
dasB  may  be  divided  into  those  applicable  to  dome^ 

Eurposes  and  those  applicable  to  boiler  fires  and  maa 
jve-scale  operations.  Those  of  the  seooad  c^ass  mtf 
be  divided  aocordin|[  to  the  nature  of  the  fuel  whM» 
they  suggest  The  innumerable  inventions  of  the  first 
dass  depend  for  their  success  (so  far  as  they  are  sac- 
cessftil)  on  the  attention  bestowed  on  the  scientific 
reqoiffltes  for  comply  combustion)  vis.,  a  suffidoit 
but  not  too  great  supply  of  ur,  the  thoroach  adnux- 
tnre  of  this  air  with  tne  prodoets  of  the  dssHiiflb^ 
distillation  of  the  ooal,  and  the  maintmaooe  of  a  high 
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temimttore  within  the  fire.  In  our  o\d  and  orade 
nutnods  the  fiwts  which  most  milibUe  aninst  the 
ittaiDment  of  Uiese  deadoata  are:  (1)  that  large 
nuuses  of  freeh  fael  axe  oontinoally  being  thrown  on 
at  the  top,  which  oool  down  the  fire  just  at  that  point 
nhen  highest  temperatore  is  lecjaired:  (2)  that  the 
prodncts  of  the  diattllatlon  of  this  fi^h  fuel,  heated 
nom  below,  do  not  get  properiy  mixed  with  air  till 
th^  have  been  drawn  op  we  obimney;  (3)  tfaatoDdoly 
Urge  Tolumes  of  oold  air  are  continiuiUy  oeii^  gocked 
up  tbiongh  the  fire,  oooling  it  and  eanying  its  heat 
tw^  from  where  it  is  wanted,  and  ytA  without  xeiln- 
edTiDg  the  second  evil  In  the  improved  methoda 
r^nlarity  of  snpjply  of  both  Aiel  and  air  is  sought 
»  tt  to  muntain  a  steady  evolution  of  distillation 
jaodiNts,  a  steady  temperature,  and  a  steady  and  oom- 
plete  oombnstaon.  In  manv  oases  it  is  sought  to  warm 
mtfa  air  before  it  enters  the  room  by  a  regenerative 
q^stem,  the  heat  being  taken  from  the  esoaping  gases 
which  would  otherwise  carry  it  up  the  diimney ;  and 
in  some  oases  the  air  which  feeds  the  fin  is  hwted  in 
the  same  way. 

We  eannot  here  discuss  the  merits  of  individnal 
jtoaiMkB  inventions;  but  we  may  summarise  the 
Aval  and  diief  results  of  the  tests  applied  at  the 
South  KenongtonExhilHtion.  These  tests, 
fm  dfflnesUo  grates  and  stoves,  included  a 
ehonioal  examination  of  the  diimney  gases,  observa- 
ttoos  of  the  '*  smoke-Bhade  "  as  indioUing  the  propor- 
tion of  nnbumt  carfoon,  and  a  record  of  the  amount  of 
flo^  bonit,  of  the  rise  of  temperature  prodnoed,  of  the 


CllM. 
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Avenge  liM  of 
temp,  per  lb.  of 
ooal  per  boar, 
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ATemge  radia- 
tion per  lb,  of 
co&l  per  hoar. 
In  degrees  Fahx. 

Average 
smoke- 
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4 
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3.50 
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11 

3.46 
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.7 
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6 

10 

4.14 
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"a 

2 

3.79 

1.78 

1.66 

"n 

8 

4J23 

L64 

2.25 

1-6  (total 

avenge). 

60 

S.82 

3.62 

2.68 

radiation ,  and  of  the  amount  of  heat  lost  by  being  car- 
ried away-thiongh  the  dilmney.   Domestic  grates  and 


stoves  were  ^vided  into  six  ehsses  as  follows:  (I) 
open  grates  having  ordinary  bottom  grids  uid  upward 
dnoKut ;  (2)  open  grates  having  solid  fioors  (adapted 
fbr  akiw  comDast^on")  and  upward  draught;  (3) 
open  grates  fed  from  below, — supplied  irith  nesh  fiiel 
beneath  the  ^candescent  fbel ;  (4)  open  grates  fed 
from  the  back  or  from  the  sides  or  from  hoppers  ;  (5) 
open  grates  having  downward  or  backward  or  latuu 
draught ;  (6)  eloee  stovea  Each  of  these  classes  was 
subdivided  aoeording  as  the  apparatus  was  "  iur-heat- 
ing"  or  **  non-ur-he^og,"  t.e.,  according  as  an 
attempt  was  or  was  not  made  to  save  heat  on  the 
n^fenerative  principle.  This  attempt  does  not  appear 
to  have  been  distinotly  suooessiul  in  any  class  except 
the  fifth ;  indeed  the  evidence  of  the  tests  as  a  whole 
is  rather  against  the  air-heating  prinnple.  The  pre- 
eeding  table  gives  the  average  results  or  tests  for  each 
limm  and  sniHdass  as  regards  general  rise  of  tempera- 
tare  and  radiation  per  pound  of  coal  and  smoke-shade. 
The  figures  under  uie  fast  head  refer  to  a  standard  of 
shades  ranging  from  0  (smoke  imperceptible)  to  10 
(Made  utd  deue).   It  was  found  in  pracdoe  that  the 


Boiler 
flrae. 


results  of  this  smoke-shade  test  were  in  general  accord 
with  those  of  the  chemical  examination  of  the  ohimney 
gases.  The  letters  *'a"  and  "n"  in  the  first  column 
signify  air-heatiog  and  noo-iur-heating  respectively, 
the  average  results  for  the  whole  dass  being  given  be- 
fore those  for  each  sub-class.  All  the  experiments 
were  made  with  Wifdlseod  co^,  a  fair  representative 
of  the  bituminous  coals. 

From  thb  table  the  following  fw^  amonj^  others, 
may  be  deduced:  (a)  the  air-heatiog  principle  has 
not  been  applied  with  suooess  except  m  <das8  5;  (6) 
dose  stoves  (class  6)  are  superior  to  open  grates  (ttHai 
average  of  dasses  1-6)  in  respect  of  fniedou  firom 
smoke  and  of  general  heating  effect,  but  they  are 
greatjy  inferior  in  radiating  power,-~a  deficiency  which 
putly  expltuns  their  unpopularity  in  the  United  King- 
dom; (c)  the  "  slow-oomhustion "  principle  gives  a 
high  radiation  factor,  but  is  otherwise  not  suooessful ; 
(a)  the  oUss  of  air-heaUng  grates  with  downward, 
backward,  or  lateral  draughts  is,  on  the  whole,  most 
efficienL 

Much  attention  has  been  devoted  for  many  years  to 
the  qaestion  of  bow  to  work  boiler  fires, 
both  for  looomotives  and  for  fixed  appli- 
anoes,  with  the  least  possible  production 
of  smoke  and  the  greatest  posstble  evaporatiTe  power. 
Here  the  desidmrata  are  essendally  the  same  as  in  the 
case  of  domestic  fires,  viz.,  adequate  admixture  of  the 
combustible  vapors  given  off  by  we  ooal  with  the  neoee- 
saiv  air  and  the  maintenance  of  a  high  tempenUuro ; 
and  the  principles  involved  are  consequently  also  the 
same,  though  Uie  appliances  are  necessarily  different 
These  improvements  may  be  all  classed  under  one  or 
other  of  two  heads,  according  as  the  mode  of  supply- 
ing the  fuel  or  the  mode  of  supplying  the  air  is  the 
suqjeot  of  the  improvement  These  two  kinds  of  im- 
provement may  of  course  be  oomlnned.  The  article 
FuBNAGE  may  r>e  consulted;  see  also  Skeah-Enqinb, 
sect.  "Boilers." 

In  the  old  forms  of  fiimaoe  Iresh  fuel,  as  it  is  wanted, 
is  supplied  by  hand  labor,  the  furnace  doors 
bong  opened  and  large  quaotiliee  of  ooal 
thrown  in.   One  result  of  this  is  the  inrush 
of  great  volumes  of  cold  air,  which,  Mded  by  the 
equally  oold  fuel,  lowers  the  general  temperature  of 
the  fiimaoe.    Mechanical  stokers  meet  this  difficult 
by  supplying  the  ooal  regularly  in  small  quantities  at 
a  time.   They  m^^  be  divided  into  those  which  deliver 
the  ooal  at  the  firont  and  gradually  push  it  backward, 
those  which  scatter  it  generally  over  the  surface  of  the 
grate,  and  those  which  ruse  it  from  below  so  that  the 
products  of  its  distillation  pass  through  the  already 
inofmdesoent  fuel    The  mechanism  hy  which  these 
results  are  stained  is  often  of  a  complex  nature. 

It  is  generally  recognised  diat  air  cannot  be  efficiently 
supplied  to  th»  furnace  if  admitted  only  in  Aiinmppiv 
front,  and  aeocodingly  there  have  been 
many  plans  deseed  for  supping  it  also  at  the  back. 
In  some  cases  currents  of  Mr  an  induced  by  steam* 
jets :  but  this  plan  has  not  proved  very  successful. 
The  brat  invent»ons  are  on  the  regenerative  prinaple. 
In  them  the  air,  before  entering  the  furnace,  is  made 
to  drcnlate  through  chambers  heated  externally  by 
the  products  of  mmbustion,  and,  having  thus  acquired 
a  high  temperature  and  absorbed  heat  that  would 
otherwise  have  been  lost,  is  admitted  through  open- 
ings at  the  bridge.  Many  of  these  appliances  are 
almost  absolutely  smokeless,  and  they  are  much  in  use. 

The  advocates  of  the  total  or  partial  disuse  of  smoke- 
prodwnng  coals  are  variously  in  fkvor  of  BobrtttotM 
the  following  Bubstitntea—anuuracite,ookef  ftn'bitDmln- 
liquid  fiiel  and  gas.  «" 

Tor  some  purposes  anthradte  and  other  coals  oot>- 
taining  a  high  pnoentage  of  carbon  maybe,  AQ»hMHte. 
and  have  long  been,  advantageously  used  as 
fuel.  They  yield  a  much  smaller  percentage  of  dis- 
tillation products  than  ordinary  coals,  and  produce  no 
smoke,  or  almost  none.  But  thoy  are  difficult  to  ignite. 
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and  in  small  fires  diffioolt  to  keep  burning ;  the^  giro 
■wry  little  flune,  and  are  oomparatiTely  expensive,  so 
that  ^e^  are  under  oonmderable  disadvanb^  as  oo in- 
pared  vith  the  nsoal  kinds  of  ooal.  Many  of  the 
grates  and  stoves  exhibited  at  South  KenBington  were 
speoially  devised  for  barning  anthraoite,  and  some  of 
tnem  are  decidedly  suoceasml ;  but  it  is  not  likely  that 
anthracite  will  ever  take  the  place  of  bituminona  coal 
to  aoy  great  extent  in  the  British  Isles.  There  the 
great  coal-fields  undoubtedly  are  the  natural  aouroes 
of  fuel,  and  no  proposal  involving  a  complete  neglect 
of  this  fact  can  ever  be  BuooessfdUy  carriea  out 
This  remark,  however,  does  not  apply  to  the  use  of 
ooke  and  of  na,  whieb  .are  themselves  made 
from  ooaL  KkSa  is  produced  in  large  quan- 
tities both  for  its  own  s^e  and  as  a  bye-product  in  the 
manufacture  of  gta  for  lighting  purposes,  and  islargely 
niied  in  various  kinds  of  furnace.  It  gives  no  smoke; 
but  it  resembles  anthiatnte  also  in  being  but  ill  adapted 
to  086  in.  open  grates  on  account  of  the  difficulty  of 
ignition  and  the  absence  of  flame  (see  Fctel). 
-  In  America,  where  natural  petroleum  is  obtiuned  in 
Llanld  fuel  ^""'^  enormous  quantities,  the  experiment 
^  '  has  been  made  of  using  it  as  the  source  of 
heat  for  boilers.  A  jet  of  superheated  steam  (at  about 
600^  Fahr.)  is  blown  into  the  hot  combustion  ohamber 
and  the  oil  and  air  enter  mixed  with  it  The  results 
are  said  to  be  excellent, — the  fire  smokeless  and  the 
effinenoy  high.  The  raudne  from  coat-tar,  after  the 
naphtha  and  lixht  (hIb  have  been  reooveied  from  it, 
can  also  be  advantageously  used  in  this  wajr.  The 
ohief  disadvantage  attending  the  use  of  liquid  fuels 
such  as  petvoleum  seems  to  he  in  the  fact  that  they  are 
somewhat  dangerous,  fatal  accidents  having  oocurred 
in  America;  and  the  range  of  their  applicaUon  is 
necessarily  limited.  To  use  them  for  the  heating  of 
hooses  is  of  course  quite  out  of  the  question. 
Qf  all  the  mhemes  and  inventions  n>r  the  abatement 
of  smoke  that  one  which  proposes  to  distil 
coal  in  one  operation,  and  to  bum  the  pro- 
ducts of  the  disdllatton  in  another  and  quite 
separate  operation,  is  without  doubt  the  most  tnor- 
onchly  acieotifio ;  and  to  it,  rather  than  to  patent  grates 
and  famaoa^  we  must  Iomc  for  the  ultimate  solution 
of  the  qneetion.  Many  argumenta  may  be  adduced  in 
&vor  of  gas-heating  as  oppcMed  to  coal-heating,  the 
most  important  of  which  are  here  briefly  given.  (1) 
Go^  gives,  on  distillation,  not  onlv  gas  and  ooke. 
which  are  both  good  heating  agents,  out  intermediate 
products,  many  of  which  are  of  commercial  value ; 
these  include  ammonia,  benzine,  carbolio  acid,  anthra- 
<nne,  etfi.  As  science  advances  the  value  of  coal-tar 
will  probably  be  enhanced  b^  further  discoveries  ;  al- 
ready it  gives  the  raw  material  for  the  preparation  of 
numberless  beautiful  dyes,  of  antiseptics,  «ad  of  some 
drags,  and  quite  lately  a  substance  desoribed  as  an  ad- 
mirable snbstitnte  for  sugar  has  been  prepared  from  it. 
All  these  intermediate  products  are  now^  according  to 
OUT  barbarous  methods  of  boning  ooal,  used  simply 
Bs  fuel  _  (2)  Gas  can  be  laid  on  in  pipes  to  any  spot, 
can  be  lit  or  turned  out  at  any  moment,  and  can  be  so 
managed  that  less  heat  is  frittered  away  and  more  ap- 
iXted  to  tiie  specific  object  than  in  the  case  of  coaV 
Duming.  (3)  It  prodooes  no  smoke  and  leaves  oo 
ash  or  cinder^  so  that  cleanliness  is  attained  and  much 
labor  and  expense  are  saved.  (4)  The  ooke  produced 
during  the  preparation  of  the  gas  has  uses  of  its  own 
as  solid  fu^  and  for  other  purposes.  (5)  As  has  been 
already  said,  sulphur  is  an  ingredient  of  all  coals,  and 
sulphuric  acid  is  one  of  the  necessary  results  of  burn- 
ing them,  not  to  be  got  rid  of  by  "  smoke  abatements ' ' 
Coal  gas,  however,  can  to  a  great  extenfbe  freed  from 
Bolpbar  compounds,  and  it  is  possible  that  the  purifi- 
cation methods  in  vogue  may  hereafter  be  improved, 
so  that  we  have  here  a  means,  if  any  exist,  of^  curing 
tiie  chief  evils  of  our  present  system, — Injury  to  our 
nspiratofjr  oi:^ns,  production  of  fogs,  and  destruction 
of  vegetation  in  towns.   The  principal  ^sadvantage 
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of  the  proposal  is  to  be  found  in  the  high  coat  of  ooal 
gas,  which  now  varies  generally  from  Ss.  to  4a.  [73  to 
97  eta  )  per  1000  cubic  feet,  whereas  it  has  been  calou* 
lated  that  it  would  have  to  cost  not  more  than  Is.  [2i 
cts.1  or  at  most  la.  6d.  [36cte.]  tocompetesuocessfully 
with  ooaL  There  is  no  doubt,  hoi^ever,  that  the  coat 
might,  and  it  probably  will,  be  brought  down  to  this, 
as  the  high  rate  is  due  to  causes  not  inherent  in  the 
nature  of  things.  Sir  William  Siemens  proposed  that 
two  seta  of  muos  should  be  laid  in  Enjj^ish  towns, 
one  for  beating  and  one  for  lighting  gas,  and  showed 
that  the  first  and  last  portions  of  every  jtreparation  of 
are  possessed  of  very  low  illominating  power,  but 
if  collected  apart  would  do  ezoellaitJy  for  neati  ng  pur* 
poses,  while  the  rest  wonid  be  improved  for  ligbbng. 
It  is  probable,  however,  that  eleotn<nty  will  ultamatdy 
drive  gas  out  of  the  field  as  an  illuminating  agent  and 
tiiat  it  will  then  be  relegated  to  its  true  place  as  a  heat- 
ing agent.  When  that  is  done  ooal  will  no  longer  be 
burnt  as  a  whole,  but  only  those  of  ita  prodnots  Ipa 
and  ooke)  which  an  good  fm  heatug  and  for  notiung 
else. 

Meanwhile,  ordinary  ooal  gas  has  already,  expensire 
as  it  now  is,  been  largely  applied  to  certain  purposes, 
notably  to  oooking  stoves  and  other  domestic  require* 
menta,  to  gas-engines  (in  which  the  generation  of 
steam  is  unnecessary),  and  to  bakers' ovens ;  and  these 
inventions  are  calculated  materially  to  diminish  the 
smoke  nuisuioe.  In  order  to  obtun  an  eeonomioil 
gas  capable  of  being  generated  on  the  spot  and  nsed 
for  operations  on  akrge  scale.  Sir  W.  Siemens densed 
a  s^produoer  in  whioh  coal  is  partially  burnt  in  a 
limited  atmosphere  and  is  wholly^  converted  into  gase- 
ous products  (ohiefly  carbonic  oxide),  only  the  ash  be* 
ing  lefL  This  produoer-gas  "  is  a  weak  friel,  being 
largely  diluted  with  atmospheric  nitrogen,  and  is, 
therarora,  inapplicable  to  domestic  purposes ;  but  fbi 
many  others  it  suits  admirably,  one  of  the  beet  ex- 
amples of  its  application  being  Siemens's  own  regen- 
erative gas  furnace  for  melting  steel  (see  Siehsns). 
Other  gas-producers  have  been  patented,  and  the  cost 
of  the  gas  so  made  is  as  low  as  4d.  [8  cts.]  per  1000 
eobio  feet,  or  even  less.  It  is  probably,  however,  bat 
a  temporuy  snbstitnte  for  true  ooal  gaa.  In  the  use 
of  this  latter  we  shall,  witiiont  doubt,  find  the  true 
Bcientifio  solution  of  the  smoke-abatement  problem. 
As  an  example  of  what  gaseous  fuel  can  do,  it  may  be 
mentioned  that  in  I^ttsburgh  in  Pennsvlvania  the  fur- 
naces are  now  being  fed  by  natural  oil  gas  and  that 
that  dty,  once  one  of  the  dirtiert  of  mann&otnriag 
towns,  is  beooming  (me  of  the  oleanest 

LUerattire. — Th«  specifications  of  patents  may  be  OOB* 
Bolted.  See  also  0.  W.  Williams,  The  Oombiution  ^  Cbsl 
and  the  Prmmtim  of  Awfo  (London,  1858] ;  W.  W.  Ban, 
Prat^eai  Trea^  on  tkt  Cbm^twMoa  of  Ooal  (Indianapolis, 
1870):  Ojlleial  R«vwrt  of  ike'  amelke-Ahatmmt  Oommttm 
(Z^ndon,  1883);  Snubd-Ahalmmi  feUMlMM  Bteiem  (Li»- 
don,  1882) ;  and  papers  and  discossions  in  tlie  Jowr— f  ^ 
&o  aoeietg  if  CAmucoI  Lidiutrg,  1881  and  following  yean. 

(O.  K.) 

SMOLENSK,  a  government  of  middle  Rnasa, 
belonging  partly  to  Great  Russia  and  partly  to  White 
Rusffla,  IS  bounded  by  Moscow  and  Kaluga  on  the  E., 
Orel  and  Tchemigoff  on  the  8.,  Moghileff  and  Vitebsk 
on  the  W.,  and  Pskofi'  and  Tver  on  the  N.  It  coven 
an  area  of  21,638  square  miles  in  the  west  of  the  great 
central  plateau,  its  northern  districts  extending  towards 
the  hilly  region  of  the  Yaldais,  where  the  fiat-topped 
^ntle  declivities  reach  about  1000  feet  above  the  sea. 
The  rivers  being  deeply  out  in  the  plateau,  the  sur&oe 
is  aJso  hiUy  in  the  western  districts  (Smolensk,  Doro* 
gobosh),  whence  it  slopes  awi^  gently  towards  un- 
mense  pluns  on  the  east  and  sonUi.  Oarbonifetoos 
limestones,  containing  a  few  layers  of  ooal  (in  Yueh* 
noff)  and  quarried  for  building  purposes,  occupy  the 
east  of  Smolensk ;  white  Chalk  appears  in  the  sonthen 
extremity  -,  while  Tertiary  sands,  maris,  and  ferm^- 
nons  chiys  oovor  all  the  west.  Tbe  whwe  is  overbm 


Digitized  by 


Google 


SMOLENSK— SMOLLKrr. 


193 


viUi  a  thick  sheet  of  boulder  clay,  with  irregular  ex- 
tffiuions  to  the  north  ;  Post-Tertiair  sands  are  spread 
over  wide  surfaoeaj  and  peat-bo^  fills  the  marshy  de- 
preaaioDS.  The  soil,  moetty  olay,  is  generally  unfertile, 
ud  BtODv  and  sandy  in  several  districts.  Many  large 
riren  beloDgiiig  tcf'the  basins  of  the  Vol^^  Uie  Oka, 
dw  Dnieper,  aod  the  Dwina  have  their  orma  in  Smo- 
kaek.  The  Vasuza  and  the  Gihat,  both  flowing  into 
die  Voln,  and  the  Moakra  and  Uie  Ugra,  tributaries 
of  the  Oka,  are  channels  for  floating  timber.  The 
two  bibutarieB  of  the  Dwina — the  l^splya  and  the 
Hoha — are  of  much  more  importance,  as  they  and 
dwir  affluents  carry  considerable  numbers  of  boats  to 
Kga.  The  Dnieper  takes  its  origin  in  Smolensk  and 
waten  it  for  more  than  300  miles;  but  neither  this 
rirer  nor  ite  tribntaries  (Vop,  Vyazma,  Sozh,  and 
Desna),  whose  upper  courses  oelong  to  Smolensk,  are 
narigable;  timber  only  is  floated  down  some  of  them. 
Maoy  small  lakes  and  extensive  marshes  occur  in  the 
DOithweet.  One-tbiid  of  the  area  is  under  forests. 
The  populatioo  of  Smolensk  reached  1,191,172  in 
1882,  of  whom  only  106,133  Jived  in  towiu,  and  con- 
osti  ofWhite  Rusrians  in  the  west  (46.7  per  cent), 
Om^  BoasiaDB  in  the  eaab  (42.6),  and  m  a  mued 
population  of  both  (10.4).  Nearly  1000  Jews  and 
1000  Poles  are  scattered  through  the  towns. 

The  dimato  ii  like  that  of  middle  Bovia  fceneraUv; 
■lUumgh  the  HMderatbig  Inflnenea  of  the  wet  climate  of 
wcatem  Emope  to  felt  to  Bome  extent,  "nie  average  ymilj 
lempentUTB  at  SmoleDsk  is  45Ji°  Fahr.  (January,  13.5° ; 
Jnly,  67:2°).   KotwiUutanding  the  nnprodactive  soil  aod 
the  ftequeot  fidlares  of  crops  (wpecially  in  the  northwest), 
the  ebief  occopation  is  agri<niltaie.   In  1884  3,010,000  acres 
wen  under  crops,  and  2,979,600  qoaiten  of  giun  of  varions 
kinds  were  nused  (2,S90,400  in  1883),— the  potato  orop  yield- 
ing 5,496,400  bushels.   Nearly  all  the  land  Is  oultivated  by 
the  peasant  ooinmDneB,--only  76^500  acres  (out  of  6,866,900) 
ia  tiM  hands  of  dngle  Indlvidnala  being  under  coliivatlon. 
Oats  are  an  important  nop.   Hemp  vaA  flax  are  largely 
raised  and  exported.   Osttle-breedtng  stands  at  a  low  level ; 
the  cattle  of  the  peasantry  witter  from  a  want  of  meadow 
sad  pasture  land,  which  Is  mostly  in  private  ownwnhip. 
In  1882  there  were  329,850  horses,  348,000  homed  cattle, 
401,000  sheep,  and  10^000  pigs.  The  peasantoy  are  mostly 
very  poor,  in  consequence  not  only  ot  the  desolation  in- 
flieted  on  Smolensk  In  1812,  the  effscts  of  which  are  still 
felt,  but  also  of  insafflcient  aliotments  and  want  of  meadows. 
Gardening  and  bee-keeping,  whichformerly  flonrisbed,  have 
almost  disappeared.  The  timber  trade  and  boat-bnilding  are 
important  son  roes  of  income,  bat  do  not  fdmlsh  employment 
for  all  who  are  in  need  of  it;  more  than  one-luuf  of  the 
male  popalation  of  west  Smolensk  leave  their  homes  every 
year  in  search  of  work,  principally  as  navvies  throaghoat 
Sosaia.   The  manu&ctDTes  are  developing  but  slowly,  and 
in  1882  employed  only  sboat  5100  workmen, — their  annual 
pndnetlon  being  valued  at  £328,800  [$1,507,968] ;  of  this 
amonnt  the  distilleries  yielded  nearly  one-third.    A  few 
ootton-mills  in  the  east  have  a  prodaction  valued  at  £62,- 
180  [$302,097.60]  per  annum.   A  lively  traffic  is  carried  on 
on  the  rivers,  principally  the  Kssplya,  the  Obzha,  and  the 
Ugra,  where  com,  hemp,  hempseed,  linseed,  and  especially 
timber  are  shipp€>d  to  the  amonnt  of  nearly  £400,000 
944,000]  annually.   A  considerable  qoantity  of  com  is  im- 
ported into  the  western  districts.  Smolensk  is  crossed  by 
two  important  railways,  from  Moscow  to  Warsaw  and  fh)m 
Riga  to  Saratoff ;  a  branch-line  connects  Vyazma  with  Ka- 
luga.   The  educational  institntions  embrace  eleven  gym- 
nasia and  progymnaaia  (630  boys  and  1402  girls),  and  394 
prinuMT  schools  (15,031  boys  and  21^  girls).  Smolen^  is 
divided  Into  twelve  districti^  the  chief  towns  of  which, 
with  their  populations  in  1882,  are— Smolensk  (see  ImIow), 
(7150),  Dorogobush  (6400),  Dahovsbina  (3660),  EInya 
(4M0),  Gahatsk  (7050),  Krasnyi  (3550),  Poryetcbie  (4650), 
Boelavl  (9050),  Sytchevka  (5720),  Yyasma  (13,000),  and 
Tuchnoff  (3230). 

SMOIiENSK,  capital  of  the  above  government,  is 
ntnated  <>n  both  banlis  of  the  Dniemr,  at  the  junction 
of  tlie  railways  from  Moscow  to  Warsaw  and  from 
Riga  to  Orel,  262  miles  by  rail  west-sonthweat  of 
Hosoow.  The  town,  with  the  ruins  of  its  old  kremlin, 
is  built  on  the  hish  crags  of  the  left  bank  of  the 
Dnieper,  its  suburbs  extending  around  and  on  the 
opporate  bank  of  the  river.  Its  wmlls  are  now  raiHdly 
v<H.zxn.— uov 


falling  into  decay,  as  well  as  all  other  remainders  of 
its  past  The  cathedral  was  erected  in  1676-1772,  on 
the  site  of  a  more  primitive  building  (erected  in  1101), 
which  was  UowQ  up  in  1611  by  the  defeudera  of  the 
city.  The  picture  of  the  Vir^n  brought  to  Russia  in 
1046,  and  attributed  to  St.  Luke,  which  is  kept  in 
this  cathedral,  ia  much  venerated  throughout  oeatral 
RuBua.  Two  other  churdies,  built  in  tbe  1 2th  oentui^, 
have  been  spoiled  by  recent  additions.  Smolensk  is 
neither  a  commercial  nor  a  manufacturing  centre ;  its 
population  was  35,830  in  1882. 

Smolensk,  one  of  the  oldest  towns  of  Bossia,  Is  mentioned 
in  Nestor  as  tiie  clilef  town  of  the  Crivitchis,  sitBated  oa 
the  great  conuneroial  route  "tiom  Hio  Varyaghs  to  the 
Greeks."  It  maintained  a  lively  traffic  wiut  Ck>n8tanti- 
nople  down  to  the  11th  centnry,  when  the  principality  of 
Smolensk  induded  Vitebsk,  Moscow,  Kaluga,  and  parte  of 
the  preaent  govemment  of  Pskoff.  The  prmcea  of  Kieff 
were  often  recognised  as  military  ofaielb  by  the  wsteha 
(council)  of  Smolensk,  who  mostly  preferred  Hstistaff  and 
his  descendants,  and  Boetislaff  Kbtislavovitoh  became  the 
head  of  a  series  of  nearly  independent  princes  of  £taiioleiwk. 
Ftom  the  14th  oeatniy  theee  last  fell  more  and  more  under 
the  influence  of  the  Lithuanian  princes,  and  In  1404  Smo- 
lensk was  annexed  to  Lithuania.   In  1449  the  Hosoow 

Krinees  renounced  their  claims  opon  Smolensk ;  neverthe- 
908  this  important  city,  which  was  both  a  stronghold  and 
a  commercial  centre  with  neaiiy  100,000  inhabitants,  was  a 
constant  source  of  contention  between  Moscow  and  Litha- 
ania.  In  1614  it  fell  under  Bnssian  dominion  ;  bnt  during 
the  disturbances  of  ini  it  was  taken  by  Sigismnnd  III.  of 
Poland,  and  it  remained  under  Polish  mie  until  1654,  when 
the  Bussiaoa  retook  it;  in  1686  it  was  definitively  annexed 
to  BuBsia.  In  the  16th  century  it  played  an  important 
part  as  a  basis  for  the  military  operations  of  Peter  I.  during 
his  wars  with  Sweden.  In  1812  it  was  well  fortified ;  but 
the  Fraudi  took  it,  when  it  suffered  much  frnn  conflagra- 
tions, and  general^,  during  the  war. 

SMOLLETT,  Tobias  Gioege  (1721-1771),  novel- 
ist, was  bom  at  Dalquhum^  the  valley  of  Leven, 
Dumbaitonshire,  in  1721.  His  buoyant  humor  and 
eaer^  were  the  ^fts  of  nature,  and  earijr  experience 
fhrmshed  him  with  abundant  provocation  for  Uie 
haxah  and  cynical  views  of  human  nature  to  be  traoed 
in  his  novels.  At  a  veiy  early  age  he  was  placed  in  a 
position  calculated  to  hajilen  the  ueart  of  a  proud  and 
sensitive  child.  His  father,  the  youngest  son  of  the 
laird  of  Bonhill,  a  Sootdsh  legu  dignitai^,  married 
against  the  ambition  of  his  family,  and  died  young, 
leaving  three  children,  of  whom  the  future  novelist 
was  the  second  son,  entirely  unprovided  for.  The 
boy,  being  thus  left  dependrat  on  the  charity  of  reU- 
tives,  grudgingly  and  insolently  bestowed,  as  it  seemed 
to  him,  learnea  to  look  with  suspi<non  on  kindly  pro- 
fessions. He  seems  to  have  received  the  ordinaiy 
book  eduMtiott  of  the  place  and  period.  He  was  sent 
to  the  neighboring  grammar-school  of  Dumbarton — 
taught  at  the  time  by  one  of  the  most  eminent  school- 
masters in  Scotland^— and  thereafter  to  the  uniyersity 
of  Glasgow.  He  wished  then  to  enter  the  army,  as 
his  elder  brother  had  done,  but  much  against  his  will 
was  apprenttqed  to  a  surgeon.  His  grudfather  died 
when  ne  was  in  bis  eighteenth  year,  without  leaving 
any  provision  for  the  children  of  bis  youngest  son, 
and  in  his  nineteenth  year  Smollett  left  Glasgow  and 
launched  himself  on  London  in  cfuest  of  fortune  with 
the  tragedy  of  the  Regidde  in  his  pocket  He  failed 
to  get  the  tragedy  accepted,  and,  reduced  ahnost  to 
starvation,  was  &in  to  take  the  ntnation  of  surgeon's 
mate  on  board  a  ship  of  die  line.  He  was  present  in 
1741  at  the  siege  of  Cartagena.  He^  soon  quitted  tbe 
navy  in  disgust,  but  during  his  service  of  a  few  veajs 
he  acquired^  as  Scott  says,  "  socb  intimate  knowledge 
of  our  nanticat  world  aa  enabled  htm  to  describe  sailors 
with  such  truth  and  spirit  of  delineation  that,  from 
that  time,  whoever  has  undertaken  the  same  taak.  has 
seemed  to  copy  more  from  Smollett  than  from  nature. " 

Returning  to  England  in  1746,  Smollett  made  a 
desjierate  attempt  to  live  by  his  pen^  punishing  the 
satiree  Adeice  and  Reproof— 9a.^n  being  then  in  nsh- 
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laa — and  pnabin^  the  Regicide  and  other  dramatio 
works  on  theatncal  managers  and  patrons.  He  re- 
venged himself  in  his  satires  for  the  rebuffs  given  to 
his  plajn.  Whether  he  was  ever  reduced  to  such 
straits  as  Mr.  Melopqyn,  whom  Roderick  Random 
met  with  in  the  Fleet,  is  not  known  for  certun,  but  it 
is  certaia  that  he  was  sharply  pinched ;  and  he  did 
not  mend  his  wrcumstanoes  by  manying  a  portionless 
lady  whom  he  had  met  in  the  West  Indies.  His 
buoyant  spirit  was  not  in  the  least  broken  by  adverse 
fortune,  but  it  was  considerably  inflamed  and  embit- 
tered.  His  fieroe  and  distempered  mood  when  he 
mote  Rodende  Random  is  reflected  in  the  characters 
of  the  novel,  which  are  drawn  with  a  much  more 
defiant  and  oontemptuooa  hand  than  he  used  in  any 
of  his  subseciuent  works.  The  author  was  not  a  cold- 
blooded cynic,  but  s  proud  warm-hearted  man  enra^ 
by  what  be  considered  umust  usage.  He  was  not  in 
a  mood  to  dwell  upjpn  lovable  traits  in  human  natore, 
or  to  find  pleasure  in  |)ret^  sentiments.  The  public, 
however,  when  Roderick^  Random  was  published — ^in 
174S,  a  few  months  before  Tom  Jojies — did  not  oon- 
cem  themselves  with  the  character  of  the  author. 
The  wealth  of  humorous  inddent^  the  rapidly  moving 
crowd  of  amusing  figures,  concealed  all  those  harsher 
features  in  the  picture  of  life  which  quiet  reflection 
can  now  trace  to  the  oiroumstanoes  of  the  author, 
smarUn^  as  he  was  under  petty  insults  and  real  or 
fended  mdi^ities.  IliiflnoTOl  at  once  raised  Smollett 
into  reputation.  It  was  followed  after  an  intorrel  of 
three  years  hj  Peregrine  Pickle  (1751),  the  immediate 
popularity  of  which  was  helped  by  the  insertion  into 
the  body  of  the  novel  of  two  stories  from  real  life,  the 
memoirs  of  a  lad^  of  quality  (Lady  Vane)  and  the 
memoirs  of  the  philanthropist  M'Kercher.  This  sec- 
ond masterpiece  was  written  with  a  much  lightor  heart 
than  Uie  firat,  although  it  must  be  confessed  that  the 
hero  is  not  much  of  an  improvement  on  Roderick 
Random.  Scott  describes  him  as  "the  savage  and 
ferocious  I^okle,  who,  besides  his  gross  and  base  bru- 
tality towards  Emilia,  beudes  his  in^titnde  to  his 
uncle,  and  the  savage  propensity  which  he  shows  in 
the  pleasure  he  takes  to  torment  others  by  practical 
jdkes,  resemUinff  those  of  a  fiend  in  ^ee,  exhiUts  a 
low  and  ungentfemanlike  tone  of  thinking,  only  one 
d^;ree  higher  than  that  of  Roderick  Random." 
There  is,  however,  this  difference,  that  the  author 
Hems  much  more  conscious  of  the  bad  qualities  of 
Pickle  than  of  Random.  He  expends  no  sympathy  or 
fine  sentiment  on  either,  but  Random's  defects  are 
represented  as  the  results  of  the  harsh  treatment  he 
had  himself  received,  while  Pickle's  appear  rather  as 
the  outcome  of  a  naturally  harsh  and  insolent  char- 
acter. Both  are  far  from  being  model  gentlemen,  but 
I^ckle  is  several  degrees  lower  rather  than  one  def^ 
higher  than  Random.  In  the  second  novel  there  is  a 
stiU  richer  crowd  of  oharaoters,  quaint,  amnsing,  dis- 
gusting, and  oontemptible ;  but  there  is  more  of  a 
tendency  to  secure  variety  by  extravagant  oarioatuie. 
For  some  of  the  indecencies  in  the  first  edition  Smol- 
lett apologized,  and  withdrew  them  in  aseoond  edition, 
but  he  BuU  left  enough  to  satisfy  the  greediest  taste  in 
that  particular.  He  also  withdrew  a  ve^ofiensive 
allnncm  to  Fielding,  and  in  his  next  novel,  The  Adven- 
turtM  of  Ferdinand,  Gaunt  Fathtmi^MA  that  great 
rival  the  compliment  of  imitation.  Though  Smollett 
was  far  from  Deing  a  servile  imitator,  there  can  be  no 
doubt  that  he  prrated  greatly  by  Fielding's  example 
in  all  the  higher  essentials  of  his  craft.  This,  his 
third  effort,  although  it  has  not  the  same  exub^nt 
humor  and  fresh  variety  of  character,  is  vastly  better 
in  point  of  oonstenctive  skill  and  sustained  power  of 
description.  It  looks  as  if  he  had  deliberately  set 
himself  to  show  that  he  too  as  well  as  the  author  of 
TbtnJbnei  could  make  a  plot.  Thevileness  of  Fathom's 
character  is  so  repulsive  that  the  novel  is  much  less 
often  read  than  others  of  Smollett's ;  but  it  is  his 
greatest  feat  of  inventioii,  b^ng  not  a  mere  stxing  of 


lively  adventnres,  but  a  oonnec^  series  in  the  |ffo- 
gressive  movement  of  the  villain's  care».  It  oontuns 
some  of  Smollett's  most  ciynioal  comments  on  hnmao 
motiv«),  as  well  as  passages  that  illustrate  strikingly 
his  real  goodness  of  heart  He  was  not  at  home,  how- 
ever, in  the  direct  expression  of  tender  sentiment; 
when  any  of  his  persona  gudi,  they  do  so  with  sudi 
wordiness  fuid  utravaganoe  as  to  give  them  an  air  of 
insincerity. 

With  the  composition  of  Count  Fathom  in  1753 
Smollett's  invention  seemed  to  be  exhausted  for  the 
time.  For  the  next  ton  yean  he  occupied  himself 
with  miscellaneous  literaiy  work,  taranslating  Don 
Quixote  (published  1755),  compiling  a  Compenimm 
of  Voyages  and  Travdx  (1757),  and  produdng  a 
History  of  England  from  the  Landing  of  Ccaar  to 
the  Treaty  of  Aix-la-Chapdle  (1757),  foUowed  by  a 
continuation  down  to  the  date  of  puUicaUon  (1761-65), 
Smollett,  in  short,  from  the  time  of  his  first  euoceas 
made  his  living  as  a  professional  man  of  letters.  He 
obtiuned  a  mwlical  degree  from  a  German  university 
about  1752,  and  set  up  as  a  physician,  but  seems  never 
to  have  acquired  mudi  practice.  He  turned  this  ex- 
perience to  account,  however^  by  caricaturing  in 
Count  Fathom  the  arte  of  rising  in  the  profession. 
He  had  very  little  more  success  in  his  attempts  to 
write  for  the  stage.  The  Regicide  was  never  acted, 
and,  when  it  was  pnl^hed  in  1749  to  expose  the  folly 
of  managers  in  not  aooepting  it,  the  verdiot  of  the 
publie  was  rather  with  the  managers  than  with  the 
author.  Smollett's  ringle  success  on  the  stage  was  a 
farce  with  a  political  object.  The  RqjTteaJst  or  the  Tar* 
of  Old  England,  produced  in  1757  to  excite  feeling 
agunst  the  FrencD.  As  a  journalist  also  Smollett 
was  not  particularly  suocessfol,  partlv  perhaps  because 
he  attached  himself  to  the  losing  side, — the  Tory  and 
High  Churcji  party.  He  edited  their  organ  The 
Cntical  Review  for  some  years,  and  in  1759  suffered 
imprisonment  for  an  attack  on  Admiral  Knowlea,  At 
the  beginning  of  the  rei^  of  G^r^  IH.  he  supported 
Lord  Bute's  minlBtry  in  ITte  Bnton,  but  7%«  Britott 
was  driven  out  of  the  fidd  by  Wilkee  s  North  Briton. 
Altoge^er  Smollett's  revenue  from  play-writing  and 
jonmalism  aeena  to  have  been  small,  unless  his  party 
servioes  were  requted  independently  of  the  sale  of  his 

gfcpers.  But  his  name  stood  high  with  booksellers, 
e  inUodnoes  himself  in  Btm^phr^  Cipher  as  a  dis- 
penser of  literary  patronage,  surrounded  by  a  number 
of  humUe  dependants.  These  were  prohaUy  the 
hacks  to  whom  he  gave  emplovment  in  his  journals 
and  in  such  booksellers'  jobs  as  nis  translation  of  Vol- 
taire and  the  compilation  entitled  The  Preaent  State  of 
aU  Nations,  contaming  a  Geographitxd,  Natural, 
Commavial,  and  P>lit£oa2  Eutory  ofaUthe  CotaUner 
of /hp  Known  World  (1763). 

In  the  course  of  this  hard  misoellaneoos  task-work, 
underwhich  Smollett's  health  gave rnur completely,  be 
wrote  by  instalments  for  the  .SmuA  Magazine  (in  176<^ 
and  1761)  the  curious  satirical  romance  of  Sir  Lance- 
lot Or«a>».  It  is  only  in  externals  that  this  woric 
bears  any  resemblance  to  Don  Quixote.  The  author 
seems  to  nave  hesitated  between  making  Sir  Lancelot 
a  mere  madman  and  making  him  a  pattern^  of  per- 
fectly sane  generositv-  The  fun  and  the  seriousness 
do  not  harmonize.  The  young  knight's  craze  for  rid- 
ing about  the  oountiy  to  redress  wrongs  armed  cap-a- 
pie  is  too  harshly  out  of  tune  with  the  rightness  of  his 
sympathies  and  the  grave  character  of  the  real  abuses 
aj^nst  which  his  indignation  is  directed.  In  execu- 
tion the  work  is  very  unequal  and  irregular,  but  the 
opening  diapters  are  vei^  powerful,  and  have  been 
imitated  by  hundreds  of  novelists  sinoe  SmoQett's 
time. 

'  Upon  the  failure  of  his  health  in  1763  Smollett  went 
abroad  and  lived  in  Franoe  and  Italy  for  three  years. 
He  published  two  volumes  of  Travele  soon  after  his 
return  in  1766.  Three  years  more  he  spent  in  Eng- 
land, taying  in  vain  to  get  some  counilar  poet  alxoadt 


Digitized  by 


Google 


8MUOaLIN&--8MTRNA. 


196 


lAen  die  dimate  might  suit  his  Bhattered  oonstitu- 
tioD.  His  extremely  olever  and  exb-amely  coarse  po- 
litical eaiare.  The  Advmturet  of  an  Atom^  publbned 
m  1769.  was  probably  inspired  partly  by  resentment  at 
Um  Mueot  01  his  own  claims  by  saoeesstTe  ministries. 
He  kn  England  soon  after  its  publication,  and  spent 
the  list  two  years  of  his  life  in  a  house  at  Monte  Novo 
in  the  neighborhood  ofi  Leghorn.  Here,  laborinj; 
ander  a  pamfnl  and  wasting  disease,  he  composed  his 
hstwfffk,  The  ^aaedition  of  Humphrty  CHrueer,  pub- 
Sdied  in  1771.  iFbis  is  generallr  regarded  as  his  l)est 
soreL  It  oertunly  is  the  most  pleasant  reading,  much 
Bofter  and  more  humane  in  tone,  while  eqnaUy  alive 
witli  vivid  sketches  and  studies  of  eharaotar  and  a  never- 
Ailing  supply  of  ladioroos  ftdventoree.  The  loose  and 
evy  plan  does  not  re<inire  for  its  execution  the  sus- 
tuned  power  shown  in  Count  Fathom ;  but,  on  the 
other  hand,  it  leaves  the  novdist  free  to  introduce 
greater  variety  of  character  and  inddent.  None  of  his 
Dovela  gives  a  better  impresuon  of  Smollett's  versa- 
tility than  Humphrty  Clinker,  and  there  is  none  of 
them  to  which  his  successors  have  been  more  indebtmL 
Bat  whoever  would  understand  how  much  the  English 
Dovd  owes  to  Smollett  must  read  all  his  five  fictions 
and  Dot  merely  the  most  celebrated  three.  His  influ- 
floee  upon  novel-wriUng  was  wider  even  than  I1elding*s. 
He  died  at  Monte  Novo  on  21st  October,  1771. 

(w.  M.) 

SMCGIOLING  denotes  a  Ineach  of  the  revenue 
hws  either  by  the  importation  or  the  exportation  of 
pvohibited  goods  or  by  the  evasion  of  customs  duties 
OBgoods  liable  to  duty.   Smugglingis,  as  might  be  ex- 
peoted,  most  prevalent  where  duties  are  high.  The  best 
IKerentive  is  the  imposition  of  duties  so  low  in  amount 
aod  on  so  few  articles  that  it  becomes  scarcely  worth 
while  to  smuggle.   Legislation  on  the  subject  in  Eng- 
land has  been  very  active  from  the  14th  century  down- 
wards.   In  the         of  Edward  III.  the  illicit  intro- 
daction  of  base  coin  from  abroad  led  to  the  proviuon 
of  the  Statute  of  Treasons  (2d  Edw.  IIL  st.  5)  making 
it  Iraaaon  to  impmrt  oonnter^t  money  as  i^e  money 
called  **Lashbiush."   Sneh  importation  is  sdll  an 
offenoe,  thongh  no  longer  tmason.   After  the  Statute 
of  IVeaaons  a  vast  nmnberof  Acts  dealing  with  smug- 
ging were  passed,  most  of  which  will  be  found  recited 
in  the  repealing  Act  of  6  Gleo.  IV.  &  105.   In  the 
iSth  and  the  early  years  of  the  19tb  century  smng- 
gliug  (chiefly  of  wine,  spirits,  tobaooo,  and  ouUion) 
was  so  ^nerally  practiced  in  (jheat  Britain  as  to  be- 
come a  kind  of  national  failing,  and  the  smuggler  was 
often  regarded  as  a  popular  hero,  like  the  eontrxiban- 
ditta  of  modem  Spam.   The  prevalence  of  the  offence 
a  eentniy  and  a  half  ago  may  be  judged  from  the  re- 
port of  Sir  J.  Cope's  committee  in  1732  upon  the 
iraiidfl  on  the  revenue.   The  smuggler  of  toe  I8th 
eeaCary  finds  an  apologist  in  Adam  Smith,  who  writes 
•f  him  as  "a  person  who,  though  no  doubt  highly 
htunaUe  for  violatinf^  the  laws  of  his  oountry,  is  fre- 
quently incapable  of  violating  those  of  natural  justice, 
aod  woidd  have  been  in  every  respect  an  excellent  dU- 
len  had  not  the  laws  of  his  oountiymade  that  a  crime 
which  natnxe  nevw  meant  to  be  so."   The  gradual 
lednction  oi*  duties  has  Imnght  ^e  offence  in  the 
United  Kingdom  into  comparative  insignificance,  and 
h  is  now  almost  confined  to  tobacco.   Most  of  the  ex- 
isting legislation  on  the  subject  of  smoggling  is  con- 
tained in  the  Customs  Consotidalion  Act,  1876  (39  and 
«  Vict,  c  36,  ss.  169-217). 

The  main  provisions  are  as  follows :  Vessels  engaged  in 
naggUng  are  liable  to  forfeitare  andtbeirowneti  aadouu- 
tns  to  a  peDalfernotezeeedingaEfi00[$iii30].  SmuRgledaDd 

C)hibited  goods  are  liable  to  forfeitaxe.  Omeent^eaatoms 
re  a  right  of  search  of  vessels  and  penons.  Fraodolent 
cnskm  or  attempted  evasion  of  costoms  datiee  renders  the 
olfe&dersnliJect  tofnfeit  either  treble  the  value  the  goods 
or  £100  [$486]  at  the  election  of  the  oommlsstoneis  of  ens- 
taoM.  H»Ty  penalties  are  incurred  by  resistance  to  officers 
•f  tiMtiTn— J  reaciie  of  person  or  goods,  assembling  to  mn 
geods,  aigiialUnx  amngglliig  vsesela,  shooting  at  vessels, 


boats,  or  offleers  of  the  naval  or  revenne  service,  cutting 
adrift  onstoms  vessels,  offering  goods  for  i«le  under  metenoe 
of  being  smnggled,  etc.  Penalties  maybe  reeovered  either 
by  action  or  information  in  the  superior  coorta  or  by  sam- 
mary  proceedings.  In  criminal  prooeedings  the  defendant 
is  competent  and  compellable  to  give  evidence.  The  Act 
ajpplies  to  the  TJaited  Kingdom,  the  Isle  of  Man,  and  the 
Cliannel  Uands.  Besides,  the  Oistoms  Act,  50  Qeo.  III.  c 
41,  s.  16  (the  corresponding  Act  for  Scotland  is  5&  Geo.  III. 
c  71,  s.  9),  enacts  that  a  hawker's  license  is  to  be  forfeited 
on  his  conviction  for  knowingly  selling  smuggled  goods. 
The  Merchant  Shippiag  Act,  1854  (17  and  18  Vict.  c.  104,  a 
243),  makes  any  seaman  or  apprentice,  after  conviction  for 
smuggling  whereby  loss  ordanu^e  is  caused  to  the  master  or 
owner  of  a  ship,  liable  to  pay  to  such  muter  or  owner  such 
a  sum  as  is  sufficient  to  reimburse  the  master  or  owner  for 
such  loss  or  damage,  and  the  whole  or  a  proportional  part  of 
his  wages  may  be  retained  In  satisfaction  of  this  liabilitjr. 
Additional  provisions  as  to  smuggling  are  also  contained  in 
43and43Vietc.21and44and45Vict.c.l2.  Aamoggling 
contract  Is  generally  illegal.  But  it  may  be  valid,  and  the 
vendor  may  recover  the  price  of  goods,  even  though  he 
knew  the  buyer  intended  them  to  be  smnggled,  unless  he 
actually  aids  la  the  smuaKliag  so  ss  to  beoome  forfteepf 
ertwtNWL  Contracts  to  dwand  the  revenue  of  a  fl>reigB 
state  are,  aooordlng  to  English  dedslons,  not  illegal.  There 
is  a  Oennan  decision,  more  consonant  with  International 
morality,  to  the  opposite  effect. 

The  pmalties  for  smuggUng  in  the  United  States  will  be 
fimnd  mainly  in  tit  zzziv.  <dk.  10  of  the  Bevised  Statutes. 
Thn  seaman  gnilty  of  smuggling  ia  liable  to  the  same  pen- 
ally as  fn  En^aiul,  and  In  addition  to  Impruonmeni  ibt 
twelve  months,  s.  4606. 

Aoonsidetable  amoontof  blstorioal  Inlbnnation  on  this  subtest 
will  be  found  In  Dowell'B  mtorjitf  nualimand  Pike^  fiUmr 
or  OteetoJAvtaiKl. 

SMYRNA,  in  amnoit  times  one  of  the  most  impor- 
tant and  now  by  far  the  greatest  of  die  dties  of  A^a 
Minor  (see  vol.  xt.  Plate  II.),  has  preserved  an  un- 
broken  continuity  of  record  and  identity  of  namr 
from  the  first  dawn  of  history  to  the  present  time.  It 
is  Bud  to  have  been  a  Lele^n  city  before  the  G^reek 
colonists  settled  in  Asia  Minor.  The  name,  which  is' 
said  to  be  derived  from  an  Amazon  called  Smyrna,  is 
indnbitablv  Anatolian,  having  been  appUed  also  to  a 
quarter  of  Ejjhesus,  and  (under  the  cognate  Uasa 
Hyrina)  to  a  of  JBolis,  and  to  a  tumulus  in  the 
Troad.  The  JBolic  settlers  of  Lesbos  and  Gym& 
pushing  eastwards  by  Larissa  and  Neonteichus  and 
over  the  Hermus,  seized  the  valley  of  Smyrna.  It 
was  the  frontier  city  between  .^tis  on  the  north  and 
Ionia  on  the  south,  and  was  more  aooessible  on  the 
south  and  east  than  on  the  north  and  west.  At  the 
same  time  it  was  by  virtue  of  its  favorable  situation 
necessarily  a  oommerdal  city,  like  the  Ionian  colo- 
nies. It  is,  therefore,  not  surprising  that  the  JEolio 
element  n«w  weaker ;  stran^rs  or  refugees  from  the 
Ionian  Colophon  settled  in  the  city,  and  finally 
Smyrna  passed  into  the  hands  of  the  Colophonians 
and  became  the  thirteenth  of  the  Ionian  states.  The 
change  had  taken  place  befwe  <(88,  when  the  Ionian 
Onomastus  of  Smyrna  won  the  boxing  prise  at 
Olympia,  but  it  was  probably  then  a  recent  event  The 
Colophonian  conqnest  is  mentioned  by  Mimnermus 
(before  600  B.c. ),  who  counts  himself  etiually  a  Colo- 
phonian and  a  Smymsean.  The  .^lio  form  of  the 
name,  "Lftipva,  was  retained  even  in  the  Attic  diidect, 
and  the  epithet  "i^lian  Smyrna  "  remained  long  after 
the  conquest.  The  favorable  situation  of  Smyrna  on 
the  path  of  commerce  between  Lydia  and  the  west 
raisea  it  during  the  7th  century  to  the  height  of  power 
and  splendor.  It  lay  at  the  eastern  end  of  an  arm  of 
the  sea,  which  reacoed  far  inland  and  admitted  the 
Ore^  trading  ships  into  the  heart  of  Itydfa.  One  of 
Uie  great  trade  routes  which  cross  Amelia  from  east 
to  west  descends  the  Hermus  valley  past  Sardis,  and 
then  divei^ng  from  the  valley  puses  south  of  Mount 
Sipylos  and  crosses  a  low  pass  into  the  litUe  valley, 
abont  7  miles  long  wad  2  broad,  where  Smyrna  lies  be- 
tween the  mountains  and  the  sea.  Miletus,  and  at  a 
later  time  £phesus,  situated  at  Uie  sea  end  of  the 
other  great  tnde  route  across  AnatoUa,  eomp^bed  for  a 
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time  snooeasfiill^  with  Smyrna  for  the  conveyance  of 
traffic  from  the  interior ;  but  both  EphesuB  and  Mile- 
tus have  long  ago  lost  their  harbors,  and  Smyrna  now 
remains  without  a  rival.  It  was  of  neceasttv  in  close 
/elation  with  the  L^dians,  and  when  the  Mermnad 
Icings  raised  the  Lydiao  power  and  aggressiTeness  it 
was  one  of  the  first  pointa  of  attack.  Gyges  (687-653) 
was,  however,  defeated  in  a  great  battle  on  the  banks 
of  the  Hermus ;  the  situation  of  the  battle-field  shows 
that  the  power  of  Smyrna  extended  far  to  the  east,  and 
probably  included  the  valler  of  NsrmpbsBum  (Nif ).  A 
strong  rortresB,  the  ruina  of  whose  andent  and  massive 
walls  are  still  impoaing,  on  a  hill  in  the  pass  between 
Smyrna  and  N^phaium,  was  probably  built  by  the 
Smymsean  louans  to  oommand  the  valley  of  Nym- 


oonoeived  the  idea  of  restoring  the  Greek  dlj ;  tbe 
two  Nemeses  who  were  woishipped  at  Smyrna  are  said 
to  have  suggested  the  idea  to  aim  in  a  dream.  The 
scheme  was,  according  to  Strabo,  carried  out  bv  Anti- 

fonus  (316-301),  and  Lysimaohus  enlarged  and  forti- 
ed  the  city  (301-281).  The  acropolis  of  the  ancient 
eit^  had  been  on  a  steep  peak  about  1250  feet  high, 
which  overhangs  the  northeastern  extremity  of  the 
gulf ;  its  ruins  still  exist,  probably  in  much  the  same 
condition  as  they  were  left  by  Alyattes.  The  later 
city  was  founded  on  the  site  which  it  still  oonnnes, 
partly  on  the  slopes  of  a  rounded  hill  called  ntus 
near  the  southeast  end  of  the  gulf,  piu^  on  tbe  fov 
ground  between  the  hill  and  the  sea.  The  beauty  ot 
the  city  when  seen  from  the  sea,  dostering  on  the 
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pheeum.  According  to  the  poet  Theognis  (about  500 
B.G.),  "pride  destroyed  Sm^a."  Mimnermus 
laments  the  degeneracy  of  tJie  oitizens  of  his  Awf,  who 
could  no  longer  stem  the  Lydian  advance.  Finally, 
Alyattes  (610^-563)  conquered  the  <nty,  and  Smyrna  for 
300  years  lost  its  place  in  the  list  of  Greek  cities. 
It  did  not  entirely  cease  to  exist,  but  the  Greek  life  and 
poliUoal  auity  were  destroyed,  and  the  Smymsean  state 
was  o^;anised  on  the  village  system  (vkcIto  Kuwddf). 
It  is  mentioned  in  a  fragment  of  Pindar,  about  500 
B.O. ,  and  in  an  inscription  of  388  b.  c.  A  small  fortifi- 
cation of  early  style,  rudely  but  massively  built,  on  the 
lowest  done  of  a  hill  behind  Bumabat,  is  perhaps  a 
tbrdfied  village  of  thb  period.   Alezaoaer  the  Great 


low  ground  and  rising  tier  over  tier  on  the  hiUude,  is 
frequently  praised  by  the  anuenta  and  ia  celebrated  on 
its  coins ;  the  same  impresdon  still  strikes  the  spec- 
tator, and  must  in  andent  times  have  been  moeh 
stronger,  when  miu^ifioent  building  an  imposing  acro- 
polis, and  the  wide  drcle  of  massive  walla  oonanoed 
with  the  natural  scenery  in  one  spleodid  pictan. 
Symma  is  shut  in  on  the  west  by  a  hill  now  called 
Detrmen  Tepe,  with  the  ruins  of  a  temple  on  the  sum- 
mit  The  walls  of  Lysimachus  crossea  the  sanunit  of 
this  hill,  and  the  acropolis  occupied  the  top  of  Pagua 
Between  the  two  the  road  from  Ephesus  entered  tbt 
city  by  the  "  Ephesian  gate,"  near  which  was  a  gym* 
nadum.   Closer  to  the  acropolis  the  outline  of  tht 
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BtidiaiD  is  still  visible^  and  the  theatre  was  situated  on 
the  northern  eiopea  of  Pagos.  The  line  of  the  walla 
on  the  eastern  ude  is  ankaown ;  bat  they  oertaioly 
embraced  a  crreater  area  than  is  included  by  the  Byzan- 
tine trail,  which  ascends  the  castle  hill  (Pagus)  from 
the  Basmakhan^  railway  station.  Smyrna  posseaaed 
two  harbors, — the  outer,  which  was  simply  the  gulf, 
and  the  inner,  which  was  a  small  basin,  with  a  narrow 
entrance  closed  by  a  rope  in  case  of  need,  about  the 
•  pboe  now  occupied  by  bazaars.  The  inner  harbor  was 
|»rtiall^  filled  up  by  Timur  in  1402,  bnt  it  had  noten- 
tirely  disappeared  till  the  beginning  of  the  19th  cen- 
tury. The  modern  quay  has  encroaohed  conuderably 
on  the  sea,  and  the  ooa^line  of  tfae  Greek  time  waa 
about  90  ^rda  farther  to  the  south.  The  streets  were 
brosd,  well  paved,  and  n^nlarly  laid  out  at  right 
angles;  many  were  named  after  temples;  the  main 
street,  called  the  Golden,  ran  across  tfae  city  from  west 
to  east,  beginning  probably  from  the  temple  on  Deir- 
men  Tepe,  and  continutng  towards  Tepejik  outside  the 
city  on  me  east,  where  nrobably  the  temple  of  Cybele, 
the  Metroon,  stood.  Cybele,  worshipped  under  the 
name  of  Meter  Sipylene,  from  Mount  Sipylus,  which 
boands  the  Smyrna  valky  on  the  north,  was  the  tutelar 
goddess  of  the  city.  The  plain  towards  the  sea  was 
too  low  to  be  properly  drained,  and  hence  in  rainy 
weather  the  streets  were  deep  with  mud  and  w^r. 

llw  river  Meles,  which  flowed  by^  Smyrna,  is  ftunous 
IB  titeratore  aad  was  worshipped  in  the  vuley.  The 
Bust  common  and  eoneostent  tradition  connects  Homer 
with  the  valley  of  Snyma  and  the  banks  of  the  Meles ; 
his  figure  was  one  of  the  stock  types  on  Smyrnaaan 
coins,  one  class  of  which  was  called  Homerian;  the 
epithet  "  Melesigenes  "  was  applied  to  him ;  ihe  cave 
where  he  was  wont  to  compose  nis  poems  waa  shown 
near  the  source  of  the  river ;  his  temple,  the  Home- 
reum,  stood  on  its  banks.  The  steady,  equable  flow 
of  the  Melcs,  alike  in  summer  and  winter,  neither 
swollen  after  rain  nor  dry  during  drought,  its  pleasant 
water,  its  short  course,  beginning  and  ending  near  the 
ei^,  are  celebrated  by  Anstides  and  Himenus.  The 
description  applies  admirably  to  the  stream  which  rises 
from  abundant  fountains,  now  known  as  Diana's  Ba^, 
some  way  to  the  east  of  tfae  city,  and  flows  into  the 
Boatheastem  extremity  of  the  gulf.  The  ecnnmon  be- 
lief that  the  torrent,  dir  except  after  rains,  which  flows 
Caravan  Bridge  is  the  andent  Meles  flatiy  oontra- 
dicts  the  ancient  descriptions. 

In  the  Roman  period  Smyrna  was  the  seat  of  a  con- 
rentu$  which  included  southern  .^lis  and  great  part 
of  the  Hermus  valley.  It  vied  with  Ephesus  and  Per- 
ramum  for  the  title  "flrst(oity)of  Asia."  AChristian 
church  existed  here  from  a  very  early  time,  having  its 
origin  in  tfae  conedderable  Jewish  colony.  Polycarp 
(?.r.)  was  bishop  of  Smyrna.  The  bishops  of  Smyrna 
woe  originally  subject  to  the  metropolitan  of  Ephesus: 
afterwards  they  became  independent  {avToni^^i),  and 
finally  were  honored  with  metropolitan  rank,  having 
under  them  the  iMshops  of  Phoctea,  Magnesia  ad  Sipy- 
bim,  Claiomen»,  Sosandms  (Nympbssum?),  Arch- 
anvrins  (Temnoe?),  and  Petra  (Menemen?). 

When  Constantinople  became  the  seat  of  govern- 
ment the  trade  between  Anatolia  and  tfae  west  lost  in 
importance,  and  Smyrna  declined  apace.  A  Turkish 
freebooter  named  l^ha  seized  Smyrna  in  1084  and 
maintained  himself  there  for  some  ^e,  but  it  was  re- 
oovered  by  the  generals  of  Alexins  Comnenus.  The  city 
was  several  times  afterwards  ravaged  by  the  Turks,  and 
had  become  quite  minons  when  the  emperor  John  Ducas 
Vatatzes  about  1222  rebuilt  it  The  famous  chieftain 
Aidin  conquered  it  about  1 330  and  made  his  son  Amur 
govemor.  Soon  aft«rwards  the  knights  of  St  John 
eriiaUtshed  themselves  in  the  town,  but  failed  to  con- 
quer tfae  oitadflL  In  1402  T^mnr  stormed  the  town 
and  maimsfffod  almost  aB  the  inhabitants.  The  Mongol 
oonqnest  was  only  temponoy,  but  Smyrna  has  remained 
tm  the  presmt  chy  in  Mohammedan  hands.  It  is  now 
the  greyest  ocnnmeidal  city  in  the  Levant;  its  popu- 


lation is  about  200,000,  of  whom  neariy  half  are 
Greeks.  It  is  the  terminus  of  the  railway  system 
which  is  gradually  spreading  over  Anatolia.  Two  lines 
start  from  Smyrna  :  one  ascends  the  Hermus  valley  by 
Magnesia  and  Sardis  to  Alashehr  (Philadelphia), 
about  110  miles;  the  other  goes  south  by  Eohesus  to 
tfae  Mteander  valley  beside  Magnesia  on  the  Mseander 
and  then  ascends  tfae  valley  to  the  neighborhood  of 
Laodicea  on  the  Lycus,  143  miles.  Since  the  revival 
of  the  Levant  trade  by  the  Genoese  and  Venetians 
Smyrna  has  been  tfae  emporium  for  the  whole  produce 
of  Anatolia ;  the  chief  raw  products  exported  are 
valonea,  figs,  raisins,  opium,  madder,  tiquonoe,  cotton, 
sponges,  emery,  etc. ;  almost  the  only  artides  of  native 
manufacture  which  are  exported  from  Smynia  are  the 
carpets  woven  at  Geurdiz,  Conla,  Ushak,  and  otfaer 
places  in  tfae  interior.  Smyrna  has  frequently  been 
partially  destroyed  by  earthquakes  ;  that  of  178  A.D. 
IS  the  most  famous,  and  in  1688,  1768  and  1880  the. 
town  sufiiered  severely.  (w.  H.  ra.  ) 

SNAIL.  In  England  the  word  *'  snail "  in  jwpular 
language  is  associated  with  Gasteropods  which  inhabit 
land  or  fresh  water,  and  which  possess  large  conspicu- 
ous spiral  shells ;  terrestrial  Gasteropods  in  which  the 
shell  is  rudimentary  and  concealed  are  distinguished 
as  "slugs."  In  Scotland  the  word  "slug"  is  absent 
from  the  vernacular  vocabulary,  both  shell-bearing  and 
shell-less  inland  molluscs  being  known  assnails.  Marine 
Gasteropods  are  occasionally  termed  sea-snails,"  and 
thecompounds "pond-snails,"  "river-snails,"  "water- 
snails"  are  in  common  use.  The  commonest  land- 
snails  are  those  species  which  constitute  tfae  fiimily 
fleiiCTtte,  order  PuImoncUa,  sub-order  Stylommato- 
pkora.  Tfae  other  two  families  of  the  same  sub-order, 
ZiintacidtB  and  Onchidiidcp,  include  all  the  slugs.  In 
the  first  of  these  are  comjirised  all  the  slugs  known  in 
Great  Britain,  and  indeed  in  Europe.  The  Onckidiida 
are  entitled  to  the  name  "sea-slugs,"  as  they  are  shell- 
less  Pulmonates  living  on  the  seashore,  though  not 
actually  in  the  sea.  Theterm  "water-snails"  includes 
the  whole  of  the  remaining  sub-order  of  tfae  Pitlmo- 
nata,  namely,  the  Bntom/matophora,  in  which  the 
^es  are  sessile.  This  division  comprises  two  families, 
iMnncada  and  Aurictdtdas ;  some  of  the  members  of 
the  first  are  amphibious,  some  entirely  aquatic ;  the 
snails  of  the  second  family  are  found  near  out  not  in 
the  water ;  thus  the  whole  of  the  Puhnonata  which 
breathe  air  are  destitute  of  gill-plumes  and  opereuium, 
and  have  a  complicated  hermaphrodite  reproductive 
system,  are  either  snails  or  slugs.  But  there  are  a 
considerable  number  of  snails,  both  terrestrial  and 
aquatic,  which  are  not  Pulmonates.  The  land-snails, 
wnicfa  have  no  ^ll-plume  in  the  mantle-chamber  and 
breathe  air,  but  nave  the  sexes  separated  and  possess 
an  operculum,  belong  to  the  order  A^gobranchia,  of 
which  they  form  a  distinct  sub-order,  the  /Wunu>- 
nocMamvaa,  containing  three  families,  OydottomidcR, 
Hdia'nidee  and  AdcuUdoe.  The  fresh-water  suails 
which  are  not  Pulmonates  are  the  IWadauda^^  Vcdwt- 
tida  and  AmpttUaridaB,  together  irith  iVenhha,  a 
genus  of  the  Neritidm.  These  all  possess  a  full^  de- 
veloped gill-plume  and  are  typical  Acygobranohiates 
of  the  sub-order  Hdoddcaayaa^  most  of  the  members 
of  which  are  marine. 

The  femily  Helitiite  has  a  world-wide  distribution.  In 
HWtx  the  spire  forms  a  more  or  lete  obtUBe-aDgled  cone ; 
there  are  above  ISOOapecies,  of  which  24  are  British,  Hetix 
nemortHa,  L.,  of  which  H.  Aortenn*  is  a  variety,  is  one  of  the 
commonert  formg.  HtUx  pomatia,  L.,  Is  the  largest  species, 
and  Is  knowD  as  the  "  edible  snail " ;  it  is  commonly  eaten 
in  France  and  Italy,  together  with  other  species.  It  was 
formerly  believed  to  have  been  introdaced  into  Britain  by 
the  B<*^an^  bnt  there  la  no  doubt  that  it  it  a  native.  In 
8meiimea  the  cone  of  the  spire  is  acute-angled ;  three  species 
are  British,  In  VUrina  the  spire  Is  very  flat  and  the  sur- 
faob  glassy.  In  BttHvuu  the  spire  is  elongated  with  a  pointed 
apex.  Auw  is  named  from  its  resemblance  to  a  chrysalis, 
the  apex  being  ronnded.  The  shell  of  doMfOia  is  sinistral 
and  ito  apertare  is  provided  with  a  hinged  plate.  The  coio- 
imaer  Enropeati  slogs  of  smaU  siae  all  belong  to  the  genua 
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Umax,  in  which  the  opening  of  tiie  nuuitle-chunber  is  pos- 
terior. L.  JUmu  is  the  oellar  sIdk-  L.  offrettU,  L.  arborum, 
L.  maximu*,  oocar  la  gardens  uid  fields.  The  Urger  bl&ok 
■logi  are  species  of  Arion,  of  which  two  are  British,  A.  atw 
aod  A.  korieiuU.  Tettnedla  ludiotidea  is  conunon  In  Great 
Britain  and  throaghout  Enrope. 

The  lAmnaidm  oecnr  in  all  parts  of  the  world.  LniMunu 
contains  the  largest  species.  L.  perej/M;  Mailer,  is  ahiqai- 
toas  in  Great  Britain  and  common  all  over  Enrope.  All 
the  species  are  nsaall;'  infested  with  Oerearim  and  Bedim, 
the  larval  forms  of  Tremstode  ^rasites  of  vertebratea.  L, 
tntncatuluM  harbon  the  Cereana  of  Aaetols  lupaiiea,  the 
liver-flake,  which^  caoses  rot  in  sheep.  Aneyiut,  which 
occurs  in  riveiB,  has  a  minate  limpet-like  shell.  PanorM* 
has  the  spire  of  the  shell  in  one  plane.  Phj/aa  is  smaller 
than  lAmnseiu  and  has  the  apper  part  of  the  spire  much 
shorter.  In  the  AurioUidm  the  apertore  is  denticulated. 
Aurietda  is  confined  to  the  East  Indies  and  Pern.  CbrytAtum 
Mmtmum  is  British. 

Of  the  Cgelotbmidm  only  one  species,  Ojiciottoma  degatu. 
Mailer,  is  British ;  it  hides  under  stones  and  roots.  The 
f  oIwMMto  are  exotic,  ranging  from  the  West  Indies  to  the 
Philippines.  Ofthe  AeAedidm,  which  areall  minute,  Adada 
Uiuata  is  British. 

The  AinpuUaridm  are  confined  to  the  tropics.  AmptJlaria 
has  very  long  tentacles  and  a  long  siphon  formed  by  the 
mantle.  Vtdvaia  is  commob  in  fresh  watera  throughout 
Britain  ;  the  gill  when  the  animal  is  expanded  is  protmded 
beyond  the  mantle-chamber.  The  IWvdinidm  are  common 
in  the  northern  hemisphere.  Paludina  and  Bithjptia  are 
both  British  genera.  In  Paludina  the  whorls  of  the  spiral 
are  very  prominent;  the  genus  is  vivaparous.  Bitkfnia  is 
smaller  and  the  shell  smoother. 

Neritina  has  a  very  small  spire,  the  terminal  portion  of 
the  shell  containing  nearly  the  whole  animal. 

For  the  moTphology  and  clasalHcatlon  of  snails  see  Hollusca. 
vol.  xvi.p.  MS  M.  A  hlstorv  ofthe  British  torma  Is  given  In 
Owyn  Jeflteya'B  BrUM  OamAotoff]/,  IMS,  and  by  Forbes  and  Han- 
ley  In  IMtith  Xolbaca.  For  meole-KTaphlcal  details  see  Wood- 
ward's Vontinf  JVoauwo,  1875,  ana  Brona's  TUerrefcA  (Welch- 
tblere).  For  Ftuciaia  K^oOca  see  Thomas,  Quart.  Jowm.  Mic.  SCi., 
1882. 

SNAKE-BIRD,  to  use  the  name  commonly  given 
to  it  by  the  Englian  in  North  America,  because  of  its 


Indian  tnake-bfrd  (fKm  Col.  TJckell's  drawing  In  the  library  of 
Zoological  tioclety). 

"long,  slender  head  and  neck,"  which,  its  body  being 
submerged  as  it  swims,  "appear  like  a  snake  rising 
erect  out  of  the  water"  (Bartram's  MS.,  quoted  by 
Ord  in  Wilson's  Am.  Ornithology,  is.  p.  81),^  the 
"  Darter"  of  many  authors,  and  the  Flotus  anhinga^ 
of  omitholof^,  is  the  type  of  a  small  but  very  well 
narked  Family  of  Birds,  Plottda,  belonging  to  the 

'  "Anfalnga,"  according  to  Harcgrave,  who  flnt  described  tbis 
bird  iHUL  Rer.  NaL  Brantir,  p.  218),  was  the 


the  natives. 


)  name  it  bore  among 


0>  Stegannpoda  (the  Djftporomorphce  of  PiofMw 
ey),  and  consisting  of  but  a  single  genus  ud 
three  or  four  species.  TEe^  bear  a  general  resemUuca 
both  outwardly  and  in  habits  to  CoTmorants  (see  vol 
vi.  p.  361),  bat  are  much  more  slender  in  fom  and 
have  both  neck  and  tail  much  elongiUed.  The  bill 
also,  instead  of  being  tipped  with  a  maxillary  hook,  biu 
its  edges  beset  with  serratures  directed  backwards,  attd 
is  sharply  pointed — in  this  respect,  as  well  as  in  the 
attenuated  neck,  likening  the  Snake-birds  to 
Herons  (see  vol.  xi.  p.  679) ;  but  the  latter  do  not 
generally  transfix  their  prey  as  do  the  former. 

The  male  of  the  American  species,  which  ranges  from 
Illinois  to  the  south  of  Br&sil,  is  in  f^ll  breeding-plnnage 
a  very  beantifhl  bird,  with  crimson  Irides,  the  hue  skia 
ronnd  the  eyes  apple-green,  and  that  of  the  chin  orange,  ' 
the  head,  neck  and  most  part  of  the  body  clothed  in  blMk 
glossed  with  green ;  but  aown  each  side  of  the  neck  nina  a 
row  of  long  hair-like  white  feathers,  tinged  with  pale  lilac. 
The  much  elongated  scapulars  and  the  small  npper  wing- 
coverts  bear  eftch  a  median  white  mark,  which  on  the 
former  ts  a  stripe  pointed  at  either  end,  and  on  the  latter  a 
broad  ovate  patoh.^  The  larger  wing-coverts  are  doll  white, 
but  the  qnili-featbers  of  the  wings  and  tail  are  black,  the 
last  broadly  tipped  with  brownish-red,  passing  into  grayish- 
white,  and  forming  a  conspicuous  band  when  the  tail  is 
spread  in  form  of  a  &n,  as  it  often  is  under  water.*  The  hen 
dilfers  much  in  appearance  from  the  cock,  having  the  head, 
neck  and  breastof  a  more  or  less  deep  buff,  bounded  beneath 
by  a  narrow  chestnut  band ;  but  otherwise  her  plnmage  it 
like  that  of  her  mate,  only  not  so  bright  In  color.  The 
habits  of  tbis  species  have  been  repeatedly  described  by 
American  writen,  and  those  of  ita  congeaera,  to  be  imioe- 
diately  mentioned,  seem  to  be  essentially  the  same.  The 
Snake-bird  frequents  the  targe  rivers  or  back -waters  con- 
nected with  them,  where  it  may  be  seen  resting  motioa- 
lees  on  some  neighboring  tree,  generally  choosing  a  dead 
branch,  or  on  a  "  snag  "  prfyecting  from  the  bottom,  wbenoe 
it  pinnges  beneath  the  surface  in  pursuit  of  its  fishy  piey, 
to  emerge  in  the  manner  before  related,  showing  little  mote 
than  its  slender  head  and  neck.   Its  speed  and  skill  under 
water  are  almost  beyond  exaggeration,  and  it  exhibits  these 
qnalitiee  even  in  captivity,  taking — apparently  wtthoat 
effort— fish  after  fish  that  may  be  introdaoed  into  its 
tank,  however  rapidly  they  may  swim  and  twist,  and 
only  returning  to  iti  perch  when  its  voracious  appetite 
is  for  the  moment  appeased  or  or  ita  snpply  of  food  tem- 
porarily exhausted.   Then,  after  adjusting  its  plumage 
with  a  few  rapid  passes  of  its  bill,  and  often  expanding 
its  wings,  as  though.  Cormorant- fash  ion,  to  dry  tbem,  it 
abandons  itself  to  tbe  pleasurable  and  passive  process 
of  digestif>n,  reawaking  to  activity  at  the  call  of  hanger. 
Tet  at  liberty  it  will  indulge  in  long  flighta,  and  those 
of  the  male  at  the  breeding  season  are  ostentatiously 
performed  in  the  presence  of  his  matej^aronnd  whom 
he  plays  in  irregular  sigsag  courses.    The  nest  is  va- 
riously placed,  bat  almost  always  in  trees  or  bashes 
overhanging  the  water's  edge,  and  is  a  larjre  structure 
of  sticks,  roots  and  moss,  in  which  are  laid  four  eggs 
with  the  white  chalky  shell  that  is  Bocharacteristic  of 
most  StegauopodouB  birds.    Not  nnfreqnently  several 
or  even  many  nests  are  built  close  together,  and  the 
locality  that  saits  tbe  Snake-bird  also  suits  many  of  the 
Herons,  so  that  these,  its  distant  relatives,  are  often  also 
its  near  neighbors.*   The  African  Snake-bird,  P.  «w- 
getuia  {or  In^Oaatiotaome  authors),  inhabits  the  greater 
part  of  that  continent  from  Natal  northwards;  but, 
thoagh  met  with  on  the  White  Nile,  it  is  not  known  to 
have  occurred  in  Egypt,  a  fact  the  more  remarkable 
seeing  that  Canon  "^stram  found  it  breeding  in  eou- 
siderable  numbers  on  the  I^ke  of  Antioch,  to  which  it 
is  a  summer  visitor,  and  it  can  hardly  reach  its  home 
without  passing  over  the  intervening  country-  Tbe  male 
the  bird  is  easily  distinguishable  from  the  AmericMD  species 
by  its  rufous  ooronu  patch,  Jta  buff  throat  and  ita  chest- 
nut  greater  wing-coverts.   A  third  species,  P.  stebn*- 
gaater,  ranges  fh>m  Madagascar  to  India,  Ceylon,  Borneo, 
Java  and  China.   This  so  closely  resembles  the  last-men- 

>  These  featfaera  are  very  characferlsdc  of  each  species  oC  tbe 
genua,  and  In  India,  says  Jerdon,  are  among  tbe  Khsslas  a  badge 

of  royalty. 

■  Tbis  peculiarity,  first  pointed  out  to  the  writer  by  Ur.  Bart- 
lett,  who  observed  It  In  birds  In  the  Zoological  Socletr's  posses- 
sion, doubtless  Bunested  the  name  of  "  Water-Turkey,  by  which 
In  some  places  Ftotiu  tuMnga  Is  said  to  l>e  known. 

*  The  curious  but  apparently  well-attested  hct  of  the  occur 
rence  In  England,  near  Poole,  In  June,  1861,  of  a  male  bin)  of  this 
species  {Zotdogiti.  pp,  3601,  SOM)  has  been  overlooked  by  several 
writen  who  profess  to  mention  all  cases  of  a  similar  character. 
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tfaaed  Salt  tlie  dlflbrenooi  between  them  cannot  be  briefly 
(ipnnei  The  Aostnllan  region  alao  has  its  Snake-blrd, 
vhich  !i  I17  some  regarded  as  forming  a  fourth  speoles,  .P. 
mm-kOmdim,'  bat  othen  nnlte  it  to  that  last-mentioDed, 
wUch  is  perhaps  aoniBwhat  TiriaUe,  and  It  wonld  nem  (P. 
IS^m.p.  349)  that  examplea  bom  New  Oninea  dlfflar 
KueThstlxom  those  inhabiting  Anstralia  itself. 

The  laatomy  of  tha  genus  Plotus  has  been  dealt 
rith  more  faHy  than  that  of  most  forms.    Beside  the 
fliodleDtdesonption  of  the  American  bird's  alimentaiy 
ami  furnished  to  Aadabon  by  Maocillivray.  other  im- 
portant points  in  its  strnotore  have  been  well  set  forth 
bfGtrrod  and  Forbes  in  the  Zoological  I^roeeedmgt 
(1876,  pp.  335-345,  pla  xxvi.-xxviii.  ;  1878,  pp.  67&- 
S8I ;  ud  1882,  ^p.  208-212),  showing  among  other 
&ma  ikat  there  u  an  appreraable  anatomieal  differ- 
ence Detween  the  species  or  the  New  World  and  of  the 
Oidj  vfaile  the  osteology  of  P.  mdajtogaster  has  been 
idmnU^  deecnribed  and  illustrated  by  Prof.  Miloe- 
Ednrds  in  M,  Grandidier's  great  Oisravx  de  Mada- 
ffOKor  (pp^  691-695,  pis.  284.  285).    In  all  the  apedes 
tbe  neck  affords  a  feature  which  seems  to  be  unique. 
Tia  first  seven  of  the  cervical  vertebrse  form  a  contin- 
DowoDTve  with  its  oonoavtty  forward,  but  the  eighth 
irtiealates  with  the  serenth  nearly  at  a  right  ande, 
ud  when  the  bird  is  at  rest,  lies  horizontaJly.  The 
mih  is  directed  downwards  almost  as  abruptlv,  and 
thine  which  suooeed  present  a  gentle  forward  oon- 
Texity.   The  muscles  moving  this  curious  framework 
in  u  curiooaly  speeutlised,  and  the  revolt  of  tJhe  whole 
Bine  of  mechanism  is  to  enable  the  \xtA  to  spear  with 
noSity  its  fishy  prey.  (a.  n.) 

SNAKB-ROOT.  In  most  countries  where  snakes 
ibosnd  some  root  h^  is  used  by  the  natives  as  an 
antidote  tor  the  Intes  of  venomous  spedes,  and  many 
herbs  have  conseqnentJy  received  tbe  name  of  snake- 
root.  Botanically  speaking  Che  name  properly  belongs 
to  Ophtdrrhua  JftmmM,  L.,  a  plant  of  the  Cinchona 
pmaSy  used  in  the  East  Indies  for  the  purpose  above 
bdicated.  In  medidne,  however,  the  roots  of  AriBtth 
India  Serpentarict^j.,  Pblygala  Senega,  L.,  or  dm- 
ie^aga  raeemota,  Mliott,  are  alike  nnderstood  by  this 
Dune,  being  distingnished  respectively  as  the  Virginia, 
flmeka,  and  Black  Snake-roots.  The  first  is  now  em- 
di^ed  as  Ml  uwnatic  antaseptio  tonic  in  ^hoid  fever, 
UM  laoond  as  a  stunnlant  expectorant  in  bronchitis, 
and  the  third  as  a  sedative  in  rheumatic  or  inflamma- 
toiy  affeodons,  espedally  in  moscolar  rheumatism  and 
hmlN^  The  root  of  Arittolochia  reticulcUa,  Natt., 
which  IS  known  in  the  United  States  as  Bed  River  or 
Texan  Snake-root,  is  the  kind  most  freqaendy  met 
with  in  the  United  Kingdom  as  Serpentary  or  Vir^ 
linian  Snake-root.    (See  Guaco.) 

The  roots  or  rhisome  of  Liatris  apiocUa^  Willd., 
Bryngtum  aquaticum,  L.,  and  Eupaiorium,  cUtisn- 
num,  L.,  have  all  been  used  in  North  America  for 
n^e-bitea,  the  first  two  being  known  as  Button  Snake- 
root  and  the  last  as  White  Snake-root.  The  rhizome 
of  Atarum  canadente,  L.,  passes  under  the  name  of 
Canadian  Snake-root  All  of  diese  contain  aoiid  or 
aromaUc  ^indples  whic^j  when  a  warm  decoction  of 
the  drug  is  tacen,  exercise  a  powerfidly  diaphoretic 
or,  in  some  oases,  diuretic  action,  to  which  any  benefit 
that  may  be  derived  from  their  use  must  be  at^b- 
oted. 

SNAKES  constitute  an  order  ( Ophidia)  in  the  class 
of  Reptiles  which  is  characterized  by  &n  exceedingly 
elongate  body,  cylindrical  or  sub-oytindrical,  and  ter- 
miaatiQ^  in  a  tapering  tail.  The  integuments  are 
folded  mto  flat  imbricate  scales,  which  are  rarely 
taberoular  or  granular.  The  spinal  column  consists 
of  t  very  great  number  of  vertebne,  with  which  the 
Bomeroas  ribs  are  movably  artiookted.  Limbs  are 
entirely  absent,  or  only  mdimente  of  the  posterior 
oecnr  more  or  less  hidden  below  the  skin ;  there  is  no 
■toLiup.  The  bones  of  the  palate  and  jaws  are  mov- 
d)fe ;  die  mandibles  are  united  in  ftont  by  >n  elastic 
fifiunent  wd  ue        distennl^   Generally  bodi 


jaws  and  the  palate  are  toothed,  the  teeth  being  diin 
and  needle-like.  There  are  no  eyelids,  no  ear-opening. 
The  vent  la  a  tmngverae  slit  ^ 

Great  as  is  the  difference  in  appearanoe  between  a 
topical  snake  and  a  t)T?ical  lizardj  the  two  o_-v--  .-4 
orders  of  Ophidians  and  Laoertilians  are*  iisaidt, 
nearly  allied;  the  former  is  probably  merely 
a  spedalized  descendant  of  the  latter  or  of  the  pytho> 
nomorphous  reptiles,  or  perhaps  of  both.  Moreover, 
the  living  Lacertilians  include  forms  which  approach 
the  Ophidiuis  by  having  a  greatly  increased  number 
of  vertebrae,  a  much  advanced  degradation  of  the 
scapular  and  pelvic  arches  and  limbs,  a  simple  denti- 
tion, and  the  absence  of  ey^ds  and  external  ear-open- 
ing. And  on  the  other  hand  we  find  Opludians  with 
a  greatly  diminished  flexibility  of  the  vertelnal  oolomn, 
wit^  elosely  adherent,  smooth  and  polished  scales,  with 
a  narrow  month — totally  unlike  the  enormous  gape  of 
the  t^ical  snakes — and  even  without  that  longitudinal 
fold  in  the  median  line  of  the  chin  which  is  so  oharao- 
teristio  of  the  order  {Typhlopidx).  Thus  of  the 
Ophidian  characters  as  given  above  only  that  taken  from 
the  loose  connection  of  the  bones  of  the  skull  remuns 
as  a  sharp  line  of  separation  between  snakes  and  liz- 
ards. The  mandibulary  symphysb  is  not  by  suture 
but  by  an  elastic  band ;  tne  intermaxillary,  palatine, 
and  pterygoid  bones  are  so  loosely  attached  to  the  cra- 
nium that  they  can  be  easily  pressed  outwards  and 
forwards,  and  the  maxillary  and  mandibulars  of  one 
side  can  be  moved  in  those  dueotiona  indepenoently  of 
thur  fellows  opposite.  The  intermaxillaty  is  small, 
generaDy  toothtees,  and  coalesces  wiUi  the  nasals  and 
vomer  into  a  nngle  movable  bone;  finally,  the  suspen- 
sory is  much  elongate  and  movable  at  both  ends.  This 
arrangement  insures  an  extraordinary  degree  of  mobil- 
ity and  elastidty  of  all  parts  of  the  gape,  which,  howr 
ever,  varies  in  the  different  families  of  the  order.  For 
the  other  characteristic  points  of  their  structure  and 
for  their  distribution,  see  Beptilbs. 

The  number  of  known  spedes  of  snakes  has  been 
given  as  1500  by  some  authorities  and  as  Ty^j,,„„ 
1800  by  others.   The  limits  of  their  distri-  ^  Sawul 
butioD  seem  to  be  the  70th  parallel  N.  lat. 
in  Europe,  the  54th  in  British  Golumlna,  and  the  40th 

Earallel  0.  lat  in  t&e  southern  hemisphere.  Hw  aum- 
er  of  spedes  and  of  individuals  in  a  speraes  is  small 
in  the  temperate  zones,  but  increases  as  the  tropics  are 
approached.  In  the  tropical  zone  they  are  abundant, 
especially  where  a  well-watered  soil  nourishes  a  rich 
vegetation,  with  gladra  open  to  the  sop,  and  where  a 
variety  of  small  animals  serve  as  an  abundant  and 
easily  obtained  prey.  It  is  in  the  tropics  also  that  the 
lai^t  (boas,  pythons)  and  the  most  specialized  kinds 
occur  (tree  snakes,  sea  snakes,  the  lar^e  poisonous 
snakes).  On  the  other  hand,  every  variety  of  soil^  is 
tenanted  by  some  kind  of  snakes :  they  form  a  contin- 
gent in  ever^  desert  fauna.    In  accoixlanoe  with  this 

feneral  distribution  snakes  show  a  great  amount  of 
ifferentiation  with  regard  to  their  mode  of  life  and 
general  oi^;anisation ;  and  from  tbe  appearance  alcme 
of  a  snake  a  safe  concHosion  can  be  drawn  as  to  its 
habits.  Tbe  following  categories  may  be  distin- 
guished. 

(1)  Burrowing  snakes,  which  live  under  ground  and 
but  rarely  appear  on  the  surface.  They  have  a  cylin- 
drical rigid  Dody,  covered  with  generally  smooth  and 
polished  scides ;  a  short  strong  tail ;  a  short  rounded 
or  pointed  head  with  narrow  mouth;  teeth  few  in 
number;  small  or  rudimentary  eye ;  no  abdominal 
scutes  or  only  narrow  ones.  They  feed  chiefly  00  in- 
vertebrate animals,  and  none  are  poisonous.  (2) 
Gl^ronnd  snakee,  living  chiefly  on  the  ground,  and  rarely 
ascending  bushes  or  entering  water.  Their  body  is 
cylindrical,  flexible  in  evei;^  part,  covered  with  smooth 
•or  keeled  scales,  and  provided^with  broad  Tentral  and 
snbcaadal  soates.  All  the  Tsrions  parts  of  their  body 
and  head  are  well  proportioned;  the  non-poisonous 
kinds  of  ground  snakes  ate  in  fact  the  typical  and  loart 
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spedalited  makes,  and  more  namerouB  than  an^  of  the 
cfther  kinds.  They  feed  eiueBy  on  terreBtrial  verte- 
tvates.  The  m^ority  are  non-poiBonooB ;  but  the 
majority  of  poisonous  snakes  must  be  referred  to  this 
category.  (3)  Tree  makes,  which  are  able  to  climb 
boshes  or  trees  vith  fiwolity  or  pass  even  the  greater 
part  of  their  eustenoe  on  trees.  Their  body  is  rarely 
ciylindrical,  generally  oompressed  and  slender;  their 
broad  ventral  scntea  are  often  carinate  on  the  sides. 
Those  kinds  which  have  a  less  elongate  and  cylindrical 
body  possess  a  distinctly  prehensile  tail.    The  eye  is 

generally  large.  Their  coloration  consists  often  of 
right  ones,  and  sometimes  resembles  that  of  their 
surroundings.  They  feed  on  animals  which  likewise 
lead  an  arboreal  life,  rarely  on  eggs.  Poisonous  as  well 
as  innoonoos  snakes  are  represented  in  this  oategoiy. 
(4)  Freshwater  snakes,  living  in  or  frequenting  firesh 
waters ;  they  are  excellent  swimmers  and  divers.  The 
nostriU  are  placed  on  the  top  of  the  snout  and  can  be 
dosed  whilst  the  animal  is  under  water.  Their  body  is 
(^liadrical,  moderately  long,  provided  with  dutow 
ventral  scutes ;  the  tail  tapenng ;  head  flat,  rather 
short ;  and  the  eyes  of  small  size.  They  feed  on  fish, 
frogs,  and  other  aquatic  animab,  and  are  innocuous 
and  viviparous.  (5)  Sea  snakes  are  distinguished  by 
the  oompressed,  rudder-shaped  tul,  supported  bv  erect 
neural  and  hsemal  spines.  They  never  leave  the  sea 
(with  the  exception  of  one  genus)  and  are  unable  to 
move  on  land.  They  feed  on  fishes,  are  viviparous  and 
poisonous. 

.The  m^ority  of  makes  are  active  during  the  day, 
their  energy  increaang  with  the  increasing  tempera- 
ture of  the  air;  whilst  some  deligfat  in  the  moist 
sweltering  heat  of  dense  tropical  vegetation,  others 
expose  themselves  to  the  fiercest  rays  of  the  midday 
sun.  Not  a  few,  however,  lead  a  nocturnal  life,  and 
many  of  them  have,  accordingly,  their  pupil  contracted 
into  a  vertical  or  more  rarely  a  horizontal  slit.  Those 
which  inhabit  temperate  latitudes  hibernate.  Snakes 
are  the  most  stationary  of  all  vertebrates ;  as  long  as 
a  locality  afibrds  them  a  sufficiency  of  food  and  some 
shelter  to  which  they  can  readily  retreat,  they  have 
no  induoement  to  change  it.  Their  dispersal,  there- 
fore, must  have  been  extnmely  slow  and  geadiai. 

Although  able  to  move  with  exta«me  n- 
^^""^     pidity,         cannot  maintun  it  far  any 

length  of  time.  Thar  organs  of  locomotion 
are  the  ribs,  the  number  of  whidi  is  viery  great,  neariy 
oorresponding  to  that  of  the  vertebrsB  of  the  trunk. 
They  oan  adapt  dieir  motions  to  eveiy  variation  of  the 


Fig.  I.— Diflf^ram  of  natural  locomotion  of  a.  snake. 

ground  over  which  they  move,  vet  all  varieties  of 
snake  locomotion  are  founded  on  the  foUowing  rimple 
procesa  When  a  part  ihe  body  has  foimd  some 
prqjdotion  of  the  ground  which  a^rds  it  a  point  of 
support,  the  ribs  are  drawn  more  closdy  tog^faer,  on 


and  use  as  points  of  support  the  slightest  pnyeotiou 
of  the  ground.  A  pair  of  ribs  corresponds  to  each  of 
these  ventral  shields.  Snakes  are  not  able  to  move 
over  a  perfectly  smooth  surface.  Thus  it  is  evident 
that  they  move  by  dragging  their  body  over  the  ground, 
or  over  some  other  finn  base,  such  as  the  brandi  of  a 
tree  ;  hence  the  conventional  representation  of  the 
progress  of  a  snake,  in  which  its  undulating  body  is 
Bgiued  as  resting  by  a  series  of  lower  bends  on  the 
ground  whilst  the  alternate  bends  are  raised  above  it, 
IS  an  impossible  attitude.  Also  the  notion  that  snakes 
when  attacking  are  able  to  jump  off  the  ground  is 

Suite  erroneous ;  when  they  strike  an  object,  they  dut 
le  fore  part  of  thdr  body,  which  was  retract  in 
several  braids,  forwards  in  a  straight  line.  And  some- 
times verv  active  snakes,  like  the  oobra,  advance  nm- 
ultaneousnr  with  the  remainder  of  the  body,  which, 
however  glides  in  the  ordinary  fashion  over  the  ground ; 
but  no  snake  is  able  to  imfwit  such  an  impetus  to  the 
whole  of  its  body  as  to  lose  its  contact  with  the  ground. 
Some  snakes  oan  raise  the  anterior  part  of  their  body 
and  even  move  in  this  attitude,  but  it  is  only  about  the 
anterior  fourth  or  third  of  the  total  Imgth  which  oan 
be  thus  erected. 

With  very  few  exceptions,  the  integuments  torn 
imbricate  scale-like  folds  arranged  with  the 
greatest  regularity  ;  they  ■  are  small  and 
pluriserial  on  the  upiMr  parts  of  the  body 
and  tulj  Iaig»  and  uniseml  on  the  abdomen^  and  gen- 
erally biserial  on  iha  lower  mde  of  the  taH  The  folds 
can  be  stretched  out,  so  tJiat  the  skin  is  capable  of  a 
great  degree  of  distenmon.  The  scales  are  aometimes 
rounded  nehind,  but  generally  rhombic  in  shape  and 
more  or  less  elongate ;  they  may  be  quite  smooth  or 

Jrovided  with  a  longitudinal  ridge  or  ked  in  the  mid- 
le  line.  The  int^um'ents  of  the  head  are  divided 
into  non-imbricate  shields  or  plates,  symmetric^lv 
arranged,  but  not  oorresponding  in  size  or  shape  wiin 
the  underlying  cranial  bones  or  having  any  relation  to 
them.  The  form  and  number  of  the  scales  and  scutes, 
and  the  shape  and  arran^ment  of  the  head-shields, 
are  of  great  value  in  distinguishing  the  genera  and 
speoiea,  and  it  will  therefore  be  useful  to  explain  in 
the  aooompanying  woodcut  (fig.  3)  the  terms  oy  which 


meiitt. 


Tto.  2.— Dlagnun  of  oonventlonal  Idea  of  a  nutke's  looomolten. 


alternate  sides,  thereby  producing  alternate  bends  of 
the  body.  The  hinder  portion  of  the  body  being 
drawn  after,  some  part  of^  it  (c)  finds  another  support 
on  the  rough  ground  or  a  projection  j  and,  the  anterior 
bends  being  stretched  in  a  straight  hne^  the  front  part 
of  Uie  body  is  propelled  (from  a  to  d)  in  consequence. 
During  this  peculiar  locomotion  the  numerous  broad 
shields  of  the  belly  are  of  great  advantage,  as  bv 
means  of  their  free  edges  the  make  is  enabled  to  catch 


Fio.  S.— Head-shlelda  of  &  niftke  {Ptj/oi  kom^  r,  BoMial ;  /, 
poateriorftontal;/',  &nt«r]or  ftontal ;  «,  Tortioai;  a,  laiwaellfaiT 
or  rapnooolar;  o,  occipital ;  n,  r',  mmu  ;  I,  loreu ;  a,  anterior 
ocDlar  or  orbital,  or  proomtal  or  aoteDCQlar ;  p,  poit-ocDlais: 
11)11)  ttmwr  labial! ;  i;  1,  temponla mental  lower  labials: 
e,  e,  enln^blekls. 

these  parts  are  designated.  The  skin  does  not  form 
eyelids  ;  but  the  epidermis  passes  over  the  eye,  form- 
ing a  tnmsparent  disk,  concave  like  the  ^ass  of  a 
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ntdi,  behind  which  the  eye  moves.   It  is  the  first 
part  which  ia  oast  off  when  the  snake  sheds  its  ^in ; 
thi>  is  done  several  times  in  the  year,  tod  die  epider- 
eomes  off  in  a  single  piece. 
The  tongue  in  snakes  is  narrow,  almost  worm-like, 

^nerally  of  a  bhtck  color  and  forked;  that 
Viw^     IS,  it  terminates  in  front  in  two  extremely 

fine  filaments.  It  is  often  exserted  with  a 
npid  motion,  sometimes  witH  the  olgeot  of  feeling 
Mine  olgeet,  sometimes  nnder  the  infloenoe  of  anger  or 
ftar. 

■  Snakes  poflseas  teeth  in  the  mazOlaries,  raaadthles, 
palaUne,  and  pterygoid  bones,  Bometlmes 
also  in  the  intenuaziUaiy ;  they  may  be 
absent  in  one  or  the  other  of  the  bones 
mendoned.   In  the  innocnona  snakes  the  teeth  are 
sb&ple  and  uniform  in  straotore,  thin,  sharp  like 
MMke,  and  bent  backwards ;  their  function  oonsiats 
merely  m  seiiing  and  holding  the  prey.   In  some  all 
the  teeth  are  nearly  of  the  same  size ;  others  [jossess 
in  front  of  the  jaws  (Lyoodonts)  or  behind  in  the 
Biaxillanes  (DiacrasteriaDs)  a  tooth  more  or  less  oon- 
q»icnoiidy larger  than  the  rest;  whilst  others  aj^in 
ue  distiiianisDed  hy  this  larger  posterior  tooth  being 
giooTed  uong  its  onter  iace.   The  snakes  with  this 
grooTed  kind  of  tooth  have  been  named  OptBthogh/pki, 
and  also  Siupecti,  becanse  some  herpetologists  were 
of  <^>imoQ  that  the  fuootion  of  the  noove  of  the  tooth 
WIS  to  &eilitate  the  introdncdon     poisonous  saliva 
into  a  wonnd.   The  venomous  nature  of  these  snakes, 
however,  has  never  been  proved,  and  persons  are  fre- 
gnently  bitten  by  them  without  any  evil  consequences. 
Nerertheless  as  the  depth  of  the  groove,  the  length 
of  Uie  tooth,  and  the  development  of  the  salivary 
^aods  in  its  vicinity  vary  greatly,  it  is  quite  possible 
Uiat  the  function  and  the  physiological  effect  of  this 
apparatus  are  not  the  same  in  all  Opisthoglyphs.  In 
toe  true  poisonouB  snakes  the  maxilUry  dentition  has 
twlenmiM  a  apodal  modification.  The  ao-onlled  Cola- 
brine  Veoomoos  snakes,  which  retun  in  a  great  measure 
«D  external  resembfauioe  to  the  innocuous  snakes,  have 
the  maxillary  bone  not  at  all,  or  but  little,  shortened, 
amed  in  front  with  a  fixed,  erect  fang,  and  provided 
with  a  deep  groove  or  closed  canal  for  the  oonveyanoe 
of  the  poison,  the  flnid  being  secreted  by  a  special 
poison-gland.   One  or  more  small  ordinary  teeth  may 
be  placed  at  some  distance  behind  this  poison-fang, 
lo  toe  other  venomous  snakes  (Viperines  and  Crota- 
fines)  the  maxillary  bone  is  very  short,  and  ia  armed 
with  a  single  very  long  curved  fang  with  a  canal  and 
uotnre  at  each  end.    Although  firmly  anchylosed  to 
the  bone,  the  tooth,  which  when  at  rest  is  laid  back- 
wards, is  erectile, — the  bone  itself  being  mobile  and 
rotated  loand  its  transverse  axis  by  musdes.   One  or 
Bore  reserve  teeth,  in  various  stages  of  development, 
Ks  between  the  folds  of  the  gum  and  an  rmd^to  take 
the  plaee  of  the  one  in  fhnction  whenever  it  u  lost  by 
■eddent,  or  shed,  which  seems  to  happen  at  regular 
mtervala.    The  gland  which  secretes  the  poison  is 
described  under  Reptiles  (vol.  xx.  p.  470). 
All  snakes  are  carnivorous,  and  as  a  rule  tttke  living 
prey  only ;  a  few  feed  habitually  or  oooa- 
sionally  on  eggs.     Manj[  swaUow  their 
victim  alive  ;  others  first  kill  it  by  smother- 
ing it  between  the  coils  of  their  body  (constriction). 
Tbe  effects  of  a  bite  by  a  poisonous  snake  upon  a  small 
mammal  or  bird  are  almost  instantaneous,  preventing 
its  escape ;  and  the  snake  swallows  its  victim  at  its 
Irisore,  sometimes  hours  after  it  has  been  killed.  The 
pr^yis  always  swallowed  entire,  and,  asite  ^rtb  gener- 
ally much  exceeds  that  of  the  snake,  the  progress  of 
d^otitioD  is  very  laborious  and  slow.   Opening  their 
jaws  to  their  fullest  extent,  they  seize  the  animal  ^n- 
mPj  by  the  head,  and  pushing  alternately  the  nght 
and  left  ndes  of  the  jaws  forward,  they  press  the  body 
Ihrough  (heir  elastic  gullet  into  the  stomaoh,  its  out- 
fines  being  viable  for  some  time  through  the  distended 
mlb  of  the  abdomen.   IMgesdon  is  tj^mk  add  much 


accelerated  by  the  quantity  of  saliva  which  is  8ecret«d 
during  the  progress  of  deglutition,  and  in  venomous 
snakes  probably  also  by  the  chemical  action  of  the 
poison.  The  primary  function  of  the  poison-apparatus 
in  the  economy  of  snakes  ia  without  doubt  to  serve  as 
the  means  of  procuring  their  food.  But,  like  the 
weapons  of  other  carnivorous  animals,  it  has  assumed 
the  secondat^  funcUon  of  an  o^an  of  defence.  Only 
very  few  poisonous  snakes  (like  Ophuq^agm  dapt] 
are  known  to  resent  the  approach  of  man  so  much  as 
to  follow  him  on  his  retreat  and  to  attack  him.  Others, 
as  if  oonsdous  of  their  fearful  power  of  inflicting  in- 
jury, are  much  less  inclined  to  avoid  collision  with  man 
than  innocuous  kinds,  and  are  excited  by  the  slightest 

Erovocatton  to  use  that  power  in  self-defence.  They 
ave  thus  become  one  of  the  greatest'  scourges  to  man- 
kind, and  Sir  J.  Fayrer^  has  demonstrated  that  in 
India  alone  annually  some  20,000  human  beings  perish 
from  snake-bites.  Therefore  it  will  not  be  out  or  place 
to  add  here  a  few  words  on  snake-poison  and  on  the 
best  means  (ineffectual  though  they  be  in  numerous ' 
cases)  of  counteracting  its  deleterious  effects. 

Chemistry  hu  not  yet  sacoeeded  In  Beparatlng  the  active 
principle  of  snake-poison  or  in  distinguishing 
hetween  the  Becretions  of  different  kinds  of  Actloaof 
poisonous  snakes  ;*  in  fact  it  seems  to  be  idea-  K^sk^ 
tical  in  all,  and  probably  not  different  ftxtm  the  pOHOn. 
poisou  of  scorpions  and  many  HymmopUra. 
The  phTsiological  effects  of  all  these  poisons  on  warm- 
blooded Vertebrates  are  identical,  and  vary  only  in  degree, 
the  smallest  qaantities  of  the  poison  producing  a  local  irri- 
tation, whilst  in  serious  cases  the  whole  mass  of  the  blood 
is  poisoned  In  the  course  of  some  seconds  or  mlnatee,  pro- 
daciog  paralysis  of  the  nerre-centres.  That  there  is  some 
difference,  however,  in  the  action  of  the  poisons  apon  tbe 
blood  has  been  shown  by  Fayrer,  who  foond  that  the  poison 
of  Viperine  snakes  invariably  destroys  its  coagulability, 
whilst  nothing  of  the  kind  is  observed  in  animals  which 
perished  from  the  bite  of  a  Colabrine  Venomous  snake. 
The  same  observer  has  also  experimentally  demonstrated 
that  the  blood  of  a  poisoned  warm-blooded  animal  assames 
poifionons  properties,  and,  when  injected,  kills  like  the  poison 
itself,  althoagh  the  bodies  of  the  animals  maj  be  eaten  by 
man  wiUi  impanity.  On  the  other  hand,  be  hiis  proved 
that  the  opinion  generally  adopted  sinoe  Bedi's  time,  vis., 
tiiat  snake-poison  la  effloadooa  only  thmigli  direct  injection 
into  tbe  blood,  to  fldlactons,  and  Mat  it  is  readily  absorbed 
throogb  mncoos  and  seroQs  membranes,  prodncing  the  same 
effects,  though  in  a  milder  degree. 

The  degree  of  danger  arising  from  a  snake-Ute  to  man 
depends  in  the  first  place  on  we  qaanti^  at 
poison  injected :  a  large  vigorooB  snake  whioh  fl^^i™ 
has  not  bitten  for  some  time  to  more  to  be  feared  snake- 
than  one  of  small  size  or  one  which  is  weakly  bliaa 
or  has  ezhaosted  its  stock  of  poison  Vprevions 
bites.  The  bite  of  stmie  of  the  Bmuler  AnstralLan  Die* 
menias  and  HoptoeephaU  to  followed  by  no  worse  conaa- 
qaences'  than  those  artoing  from  the  sting  of  a  wssp  or  a 
hornet,  while  imme^tely  &tBl  cases  are  on  record  of  per- 
sons bitten  by  the  cobra  or  the  large  South-American  Crota- 
lines.  In  tbe  second  place  it  depends  on  the  strength  of 
the fodividnal bitten :  amanofstrongphysicaloonstitatlon 
and  energetic  mental  disposition  is  better  able  to  survive 
the  immediate  effects  of  the  bite  than  a  child  or  a  person 
wanting  in  conr^.  Thirdly,  it  depends  on  the  position 
and  depth  of  the  bite :  the  bite  may  be  merely  a  superficial 
scratch,  or  may  penetrate  into  tissue  having  few  blood-ves- 
sels, and  thus  be  almost  harmless ;  or  it  may  be  deep  in 
vascular  tissue  or  even  penetrate  a  vein,  producing  immo- 
diate  and  fatal  effects.  It  mast  be  mentioned  also  that 
Fayrer  is  distinctly  of  opinion  that  the  poison  of  some  kinds 
is  more  powerful  than  that  of  others.  The  mere  shock  pro- 
duced by  the  bite  of  a  snake  npoa  a  nervous  person  may  b» 

1  TV  Thaitalophidla     India,  tol.,  London,  1872. 

■  [The  venoms  of  poisonous  serpents  bave  been  found  bj  Mitchell 
ana  Aelchert  to  contain  globullna  and  a  venom  peptone.  Their 
analyses  show  that  "  the  dried  venom  of  Cralaba  aaamattiaa  con- 
tains  24.0  percent,  of  globulins,  the  Anetitrodon  7.8  wrcenL,  and 
the  Cobra  1.75  per  ceid."  The  latter  venom  contains  one-third 
more  peptone  than  does  Cro talus  venom.  These  difTerences  tn 
tbe  proportions  of  the  various  globulins,  and  of  the  globallns  and 
peptones  In  different  venoms,  are  of  Immense  Importance  in 
affording  an  explanation  of  the  physiological  peciularltlefl  ex- 
hibited Tn  poisoning  by  dlRerent  species  of  snakes.— JZeMoreAet 
upon  Ihe  Venom*  <4  PrAmtumt  Serpenta  by  S.  Weir  Mitchell  and  E. 
TTRelchert ;  Smmunlan  OotdribiUioju  to  Knowledge,  No.  au .  Waah- 
tngtcm,  188B.— AH.  Ed.] 
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mffloiraitl7  BBveie  to  be  followed  ■yjBptoaM  of  collapse, 
idthoqgh  no  aotul  poisoning  of  the  uood  has  teken  j^soe, 
oralUumghflMbitairtBtlMtof  an  Innoenons make.  Itls 
■aid  that  persons  have  actually  died  under  saeh  circa  m- 


TlB.  ^  n<i.  ft. 

no.  4.— DIsgnun  of  toothmaiks  of  an  innomioas  snake. 
Fm.  ft.— Dta^mm  of  tootbnuuks  of  a  potuHunis  snake  (cobra). 

stanoes  from  mere  fright.  The  local  appeaxanoes  in  the 
n^bborfaood  of  a  poisoned  woand,  wbkh  soon  ^ter  the 
bite  is  mnoh  BwoUen  and  disecdored  aiid  very  painftil,  readily 
wove  Its  ebaiaeter;  bat  this  can  be  often  aseertalned  also 
fnunediately  after  tko  bite  by  the  Inspection  of  the  wonnd, 
—the  teeth,  wbioh  are  so  differently  arranged  in  poisonons 
and  non-poisonoQS  snakes,  leaTing  a  different  pattern  on  the 
■kin.  As  a  non-polaono<u  snake  has  fbnr  rowa  of  teeth  in 
the  opper  Jaw,  the  pattern  <tf  its  bite  will  more  or  less  re- 
semble  Fig.  4,  whiirt  a  poisonoos  snake  leaves  two  rows  of 
more  disCincUy  marked  pnnctnred  wounds  in  the  place  of 
the  two  enter  series  in  the  non-polsonoos  (see  Fig.  6).  Of 
eoorse,  there  may  be  modifloations  these  patteni&  as,  for 
instanee,  when  one  &ng  only  hits  or  penetrates  the  part 
aimed  at,  or  when  the  direetion  of  the  stroke  is  slanting, 
prodvolng  merely  a  saatdh. 
Unfortonately  no  antidote  Is  known  capable  of  coonter- 
actlng  or  nentralising  the  action  of  snake- 
Remedies  poison.  Some  yean  ago  Iqjeci^ons  of  ammoaia 
and  Mat-  or  Hqmw  potesste  were  xeoommended,  bat  there 
is  the  obrteOB  ot^ection  that  hardly  in  one  out 
of  a  thoosand  oases  of  make-bite  wonld  either 
the  appliances  or  the  operator  be  at  band.  Fayrer's  experi- 
ments, however,  have  diatinotty  dispTored  the  efficacy  of 
this  remedial  measoze.  Eqnally  asefesB  is  permanganate  of 
potassiam :  It  is  indeed  true  that  a  eolation  of  this  componnd 
destroys  the  properties  of  snake-poison  when  mixed  with 
it:  and  thereiore  each  of  the  poison  as  remains  in  the  woand 
Will  be  neatralised  by  the  external  application  or  Iqjection 
ot  the  permanganat^  bat  the  remedy  Is  entirely  without 
efltoetafter  the  poison  has  passed  into  tits  drcnlatdon.  Treat- 
ment Is  therefore  limited  to  endeaTom  to  prevent  by  mechan- 
ical means  the  poison  from  entering  the  circnlatlon,  or  by 
chemical  i^encies  to  destroy  or  remove  as  much  of  it  as  pos- 
dble  that  remains  in  tbe  wonnd,  and  to  save  the  patient 
from  the  sntaseqnent  mental  and  physical  depreasioo  by  the 
free  nee  of  stimalants.  Whatever  is  or  can  be  done  mnst  be 
dmie  immediately,  as  a  few  secondssafflee  to  carry  the  poison 
Into  the  whole  vascular  system,  and  the  slightest  delay 
diminishes  the  ehanoee  of  the  patieufi  reeoveir-  Conr- 
ageoos  persons  badly  bitten  In  a  finger  or  toe  are  known  to 
have  mved  their  lives  by  the  immedisite  amputation  of  the 
wounded  member.  To  the  mode  of  treatment  summarised 
by  Ounthui  but  little  can  be  added.  (1)  If  thewound  ison 
some  part  of  the  eztremttdes,  one  or  more  Ugatnres  dioald 
be  made  as  tightly  as  possible  at  a  short  distance  above  l^e 
wonnd,  to  stop  circulation ;  tiiis  Is  most  efliectaally  done  by 
inserting  a  stick  under  the  ligature  and  twisting  it  to  the 
nttermoBL  The  llgaturee  are  left  until  means  are  teken  to 
deafcray  the  virus  In  the  wound  and  other  remedial  meas- 
ures are  xeecnted  to,  or  until  the  swelling  neeessltsics  their 
removal.  (2)  Tbepouctured  wounds  should  be  enlarged  by 
deep  IncisioDS,  to  canse  a  free  efflux  of  the  poisoned  blood, 
or  ^ould  be  cut  out  entirdy.  (3)  The  wonnd  should  be 
sucked  either  by  the  patient  or  some  other  person  whose 
mooth  Is  free  from  any  solution  of  continuity.  Cupping- 
glasses,  where  they  can  be  applied,  answer  the  same  pur- 
pose, but  not  with  the  some  effect.  (4)  By  canterization 
with  a  red-hot  iron,  a  live  ooal,  nitrate  of  wver  or  carbolic 
or  mineral  add,  or  hr  injections  of  permanganate  of  potas- 
sinm,  the  polsoa  whuth  remains  in  the  wonnd  can  be  de- 
•te^ed  or  nentrallaed.  Ammonia  applied  to  tiie  wound  as 
awash  and  rubbed  into  the  nef^boring  parts  Is  likewise 

1  SeftOa  ofBrOiA  India,  London,  UM,  4to. 


undenisbly  of  great  beneilt,  especially  in  less  serious  easta, 
since  it  aUevtates  the  pain  ana  reduces  the  swelUag,  ^ 
Internally,  stimulants  are  to  be  taken  fraely ;  they  do  not 
act  as  spedfios  against  the  vims,  bnt  are  given  to  exdte  the 
action  of  the  heart,  the  contractions  of  which  become  feeUe 
and  irregular,  to  oonnteraot  the  physical  and  mental  depns- 
sion,  and  to  ^evmt  a  complete  colkpse.  Bran^,  wbiAej, 
and  ammonia  in  any  of  its  offldnal  forms' should  be  taken 
in  large  doses  and  at  short  IntervalB.  The  so-called  "  soske- 
Btones"  can  liave  no  other  efltet  than,  at  the  best^  to  set  ss 
local  absorbents,  andean  be  of  use  only  in  the  very  slightest 
cases. 

Snakes  are  oTiparpug  j  they  depoeit  from  ten  to 
eighty  e«B  of  an  ellipsoid  ehape,  oovered  -...^ 
with  a  son  leathery  Bnell,  in  places  where  '^"^^ 
they  are  exposed  to  and  hatched  by  moist 
hen^  The  psrenta  pi^  do  farther  attention  to  Uiem, 
enwpt  the  pythons,  which  iuoahate  their  ^ss  hy 
coiling  their  Dody  over  them,  and  fiercely  defowthem. 
In  some  families,  as  many  freshwater  snakes,  the  sea 
snakes,  Vtoeridagj  and  UrotcUidcB,  the  e^  are  re- 
tained in  the  ovidoct  until  the  embryo  is  fully  de- 
veloped. These  snakes  brinff  forth  living  young,  and 
are  colled  "  ovo-viviparoos.' 

The  order  of  makes  may  be  divided  into  p.^.^- 
the  following  sob-orden  and  famifies  w  "^jjy 
groape. 

First  Sab-order.— Hepotarodsntss. 

Small  burrowing  snakes,  with  a  cylindrical  body,  wfaidi 
is  nearly  of  the  same  tbidmess  from  its  onteriov  to  its  eos- 
terlor  extremity,  and  Is  covered  with  smooth  pdlBBed 
■calee  of  the  same  sise  in  its  whole  drcumferenoe.  Ko 
mental  groove.  Head  small,  not  distinct  from  the  tmnk, 
with  imbricate  sc^e-llke  scutes.  Eye  rudimentary.  ICooth 
very  narrow,  at  the  lower  side  t$  the  head,  armed  with 
small  teeth  in  one  jaw  only. 

Family  1.  TvPHLOPlDm— Teeth  in  the  upper  jaw  only. 

Oenera:  TVpMiiM,  OayelboeepAalwL  3WU<9w(se^ 

Family  2.  Stknobtomatid*. — Teeth  in  the  lower  jaw 
only. 

Oenera:  iSlatoftosM,  SutgiiocUm. 

Second  Sub-order.— 4>pUdll  Colabriformsa. 

Innocuous  snakes.  Teeth  in  both  Jaws,  none  of  the  an- 
terior l)eing  grooved  or  perforated.  Scales  more  or  leea 
differentiated.  A  mental  groove  Is  generally  present.  Eye 
developed. 

Family  1.  ToxTBifnDA— Body  i^Undrioal,  witii  a 
rounded  head  not  distinct  from  the  neck;  ti^l  very  short. 
Rudiments  of  hind  limbs  hidden  in  a  small  groove  on  eadt 
side  of  the  vent.  Scales  rounded,  polished,  tboae  of  the 
ventral  series  but  littie  enlarged :  only  one  pair  of  frontsls ; 
six  upper  labials.  Eye  small.  HoutA  of  moderate  width; 
teeth  few  in  number,  sub-equal  in  sise. 

Oenera:  Ilifria  (tropical  America) ;  OgUmJhnmhtM  (India). 

Family  2.  Xknopkltidx. — Body  cylindrical,  with  a 
rounded  head  not  distinct  from  the  neck ;  tail  short.  No 
rudimentary  htnd  limbs.  Scales  rounded,  polished ;  ventral 
shields  well  diflbrentiated ;  two  pairs  of  frontnla ;  oedpnt 
covered  with  Ave  shields.  Eye  small.  Month  <if  modeiato 
width ;  teeth  numerous,  sub-equal. 

One  genua,  from  the  Indian  region;  XmopalNs. 

Famfly  3.  Ubopkltids  (Bough  iSills).- Body  cylindri- 
cal, with  a  short  head  not  distinct  from  the  neck  ;  t^  rtrv 
short,  truncated  or  scarcely  tapering,  frequently  termi- 
nating in  a  rough  naked  disk  or  covered  with  keeled  scales. 
Scales  rounded  and  polished,  those  of  the  ventral  series 
being  dways  sranewhot  larger  tiian  tilie  rest;  only  one  pair 
of  firontals;  ftmr  upper  labials.  Eye  very  small.  M<mt}i 
of  moderate  width ;  teeth  few  in  number,  small,  sub-eqod. 
none  on  the  palate.  Mental  groove  generally  absent. 
Small  burrowing  Indian  snakes. 

Genera:  RktHepku,  Uropeliit,  Sityfrunt,  Ptaetntrtu,  MMam- 
opAfdMsa. 

FWily  4.  CAU.ui.snDX.— Small  snakes,  with  a  rather 
rigid  body ;  the  short  head  not  distinct  from  the  neck ;  tail 
more  or  lees  short.  Scales  in  from  thirteen  to  seventeen 
series ;  ventral  shields  wdl  develi^ed,  genetally  leas  than 
200  in  number;  the  normal  number  of  head-ahlelda  alwagra 
reduced  by  two  or  more  of  tiiem  being  oonfluentk  CSeft  of 
the  month  of  moderate  widtii ;  nostril  lateral ;  palatine 
teeth  present. 

Afkioan  genen:  Hnuilotomtt,  Cblaswtsps,  Anoaarmna,  Opcs- 
fihsfTMris,  Xmeestesnis,  AtMi/adtfaa»,  JSZmsps^  rroftstas, 
UritMM.  Enropeo-Asiatlc  genera:  JHwiuftMalasnii^ 
JWIosesM.    Indian  genera:  CfalsaiaHa,  Aacmoalaman 


Digitized  by 


Google 


SNAKSa 


203 


XMii^tofhU,    XylopItU,    OxyeaUmvt,  .ffrod^iorr&oa, 
^^potdM,  BJUmmamt,  Aipidura,  JETopIooereus,  Aehalintu 
(Japan).    North -American  genera:  OorpkopU*,  Oono- 
Mptalw,  9tr«ptop\orui,  Onma.    Tropical  American 
Senesa:  Somtdeermiim,  Arrkj/ton,  Bhegnaps,  Ootobog- 
•otttu,  (hopkidiuu,  Oatottomm,  SImognathua,  Leptoeaia- 
mma,  Chtraodnmut,  £IauMiorpftHf,  Ouxoealaamt,  Xiare- 
inmuM,  jSbMor&tno,  Skinodoma,  JOtfliAangx.  Genoa 
with  wide  dlstribation :  Oeophia. 
hinilj  R.  OuooDOHTiDA— Body  lathar  rigid,  oorered 
witk  smooth  xotrnded  soalet ;  head  short,  not  distinct  from 
aeA,  and  neaiij  alwayi  with  symmetrioal  arrow-ahaped 
■uridngi  above.  Ventral  scntea  bxoad ;  rartral  abield  large, 
man  or  less  prodaoed  backwatde.  Maxillary  teeth  few  in 
lumber,  the  hindmost  enlarged,  not  grooved.  Indian. 
Graeia:  Otigodon,  atmoiet. 

nunily  6.  CoLUBBiDS.— This  fomily  compriRes  the  ma- 
joriiy  of  tiie  noQ-venomons  snakes  and  the  least  specialized 
forme.  Their  body  of  moderate  length  oo  in  pared  to  its 
dreoiDfiKrenee,  flexible  la  every  part :  the  head,  trank,  and 
teit— in  fftct  all  parts — well  proportioned ;  nostril  lateral ; 
teeth  nnmeroas  in  the  Jaws  and  on  the  paute,  b^it  withoat 
&ngs  in  front  or  in  the  middle  of  the  maxillary.  Double 
row  of  sab-candals.  This  fiunlly  may  be  divided  in  ac- 
eordanoe  with  the  general  habitns  or  mode  ol  liie  into 
Hveral  groaps,  which,  however,  are  connected  by  nuDier- 
ons  intermediate  forms. 

The  group  of  (i.)  Oroand  Colnbrides,  CoroiuiUina,  oonaiats 
at  Bmall  forms,  generally  of  brillisnt  coloration,  and  com- 
prises the  following  genera : 
Genera   with   wide   distribntion :  AUabet,  .Oifiiophit, 
ndkfSMM^  OonmeOa,  lAoj^ia.   AfHcan  :  Aaiuiopfcyjax, 
KitpopkU.     Indian:     MegaNabM,  Jfym^umMdtim, 
Odomtcmmi.     Tropical    American;  AyMroMmjmw, 
FKeeemu,  HmnrufmeKtu, 
The  group  4^  (ii.)  True  Oolnbrides,  CtoJaftrtno,  are  land 
makes,  which  swim  wdl  iriien  driven  into  the  or 
dimb  wlien  in  search  of  food ;  they  an  at  moderate  or 
lather  large  sise. 
Oeoera  with  wide  distribntion:  CUalwr,  iOapftM,  P^at, 
Z9m«mi§.    Afdcan  genera;  XmurupMi,  Herpttirikiopt, 
Seapkiophu.    bidlaa  genera:  Omptotoma,  AmtUymU, 
Ojma^tu,  LUb^U,  Xyfor&yneha*.     Earopeo>ABiaMo : 
JmnsdUi.   North-Ameiloan ;  PUuophi».  Sooth-Ameri- 
can  :  S^piiotet.    Ansbalian ;  Zamaitophit. 
TTie  group  of  (Hi.)  Bosh  Oolohrides,  Dryadina,  leads  ap 
tp  flitt  tme  line  snakes,  its  members  having  a  more  or  less 
elongate  and  eompreased  body.  fi«qaently  of  green  color; 
tiuy  are  more  nomerons  In  the  New  than  In  the  Old  World, 
and  belong  to  the  following 
Genera :  J>rontefH,  Herpkodrytu,  Serpetanat,  PUIpdrjKU, 

DIjpletropiM,  ZaoegM,  DrjpKolamiu. 
Finally  we   group   of  (iv.)  Freshwater  Oolohrides, 
J/iiti  himaf  are  generally  neither  elongate  nor  compressed, 
and  rnnnrmi  frequently  keeled  scales.   They  freely  enter 
water  in  porBoit  of  their  prey, — chiefly  frogs  and  Ashes. 
Oenem  with  wide  distribution :  Tropidonotus,  Hetendim. 
Africma:  Orvj/ia,  NetutenMa,  XJmmav^,  ITydrafjUops, 
jraeropMf.      Indian:     jCmoAni^m,  Pr^mmmAoaim, 
Alretitm.     North-American:  ItSmogmatkiu.  Sooth- 
American  :  Xenodon,  Tomodm. 
Family  7.  HoHALOPBiSA  (Freshwater  Snakes).— Body 
■f  BK»dex»te  length,  cylindrical  or  slightly  cfHnpressed ; 


cillaries  prominent.  Loreal  preaeot.  One  of  the  four  or 
five  anterior  maxillaryteeth  longer  than  the  others,  and 
the  last  grooved.   Old  World. 

Genera:  Ptommcpkis,  OabmOUt,  liiphrmetopon,  RhagerrM*, 
J'^ammodgnOMtm,  JfisiqpMa 

Family  0.  BKA.CHiODOnnD«  (Egg-Eaters).— Body  of 
moderate  dimensions :  head  short,  deep.  Eyes  small,  papil 
roonii.  Scales  strongly  keeled,  la  twenty-three  or  twenty- 
five  series.  Maxillary  teeth  ve^  smaU  and  few  In  number ; 
the  lower  spinoos  prooesMS  of  tne  pooterlm:  cervical  verte- 
brsB  penetrate  the  oesophagus  and  act  ss  supplementary 
teeth.  African. 

One  genns:  Datypdtit  (see  Fig.  9). 

Family  10.  Dkmdbophida  (Tree  Snakes).— Body  and 
taUmnch  compressed  or  very  slender  and  elongate;  head 
generally  elongate  and  distinct  from  the  very  lender 
neck ;  snout  rather  long,  obtuse  or  roanded  In  froat.  defk 
of  the  month  wide.  Eye  of  moderate  size  or  large,  with 
round  pupU.  Shields  of  the  head  normal ;  scales  generally 
narrow  and  much  imbricate :  ventral  scutes  keeled  later- 
ally ;  donble  row  of  sub-candals.  No  large  feng  either  in 
front  or  in  the  middle  of  the  upper  Jaw. 

African  genera;  BunMhabu,  Ha^daphfT/»,  Bhmmephii, 
Hulolhamaua,  Hhyeyphtu.  Indian  and  Australiangenera: 
Qottj/otoma,Ptii^Iopkia,I)0HdnpkU,Ohir$a^^  Troioeal 
American:  Ahm^iUa. 

Family  II.  DBTOPBlDa  (Whip  Snakes).— Body  and  tail 
excessively  slender  and  elongate;  head  very  narrow  and 
long  with  tapering  snout,  wbldi  sometimes  is  prodaced  into 
a  longer  or  shorter  appendage.  Month  very  wide.  Eye  of 
moderMe  size,  generally  with  a  horlztrntal  pupil.  Scales 
very  narrow,  much  imbricate ;  doable  row  of  snb-candala. 
Posterior  mazlllary  teeth  grooved. 

Genera:  IVDvidoooecy:^  QadophAi,  IhyopXu,  Trmgopt,  Pai- 
aerUa  (see  Fig.  10),  tangaka. 

Family  12.  DiFSADiDiL— Body  much  oompressed,  elon- 

Ste  or  in  moderate  longCh;  head  ifacvtj  broad  behind,  with 
ort  roanded  snout  distinet  fhnn  neck.  Eye  large,  gene- 
rally with  vertical  pupil.   Cleft  of  the  montib  wide.  Scales 
of  the  vertebral  series  flreqaently  enlarged.  Dentition 
strong,  f^noitly  with  enhurged  anterior  and  posterior 
nuucUuzy  teeth. 
Genera:  Chamiriortua,  Lq^todira,  Tropidedipiat,  HomidiptaM, 
ThmtmodynoMte;  Dip»a»,  Dipaadiiboa,  EkinobothTyum,  Py- 
thtmodipaoM. 

Family  13.  Soytauda.— Head,  trunk,  and  tall  of  mod- 
ente  dimenslona.  Eye  of  modento  ^se,  with  elliptical 
pupil.  Scales  smooth,  in  seventeen  or  nineteen  rows;  anal 

entire;  single  or  doable  row  of  sub^ndals.  Posterior 
maxillary  teeth  grooved,  anterior  ones  equal  in  length. 
Genera :  SoyUUe,  Oxyrhoptu,  Hologerrkum,  Ptatdoxgrkopua, 
■BMwwisMia 

Family  14.  LYOODOifTID*.— Body  of  moderate  length 
or  rather  elongate;  snout  generally  depressed,  flat,  and 
elongate.    Eye  rather  small,  often  with  vertic^  pupil. 
Upper  head-fields  regular,  with  the  posterior  frontals  en- 
larged.  Maxillary  with  a  fbng  In  front,  but  wltiiont  pos- 
terior grooved  tooth. 
Afrioin  genera:  Beedon,  iTotoropAotb,  Alopeeion,  Lycophi- 
dhm,  Bothrophthalmtu,  Boikrol}fau,Jji/cadrya»,  HormimiAm, 
8imoe^haIas,Lampnphia.  Indiu  genera :  LjKodos,I>tno- 
don,  jiiragonoaoma,  Leptorhgtaon,  OpfnUea,  Careaapit,  tTIuya 
Family  15.  AKBi.ycEPHALiDjB  (Blunt  Heads).— Body 


Ito.  S.—liipiaep8  MMorftimdkiM,  from  India. 


kend  imiher  thick,  broad,  not  very  distinct  fh>m  neck ;  tall 
strong,  of  ZDoderato  length.  Ventral  scutes  rather  narrow ; 
doable  row  of  snb-candals.  Eye  small.  Nostrils  on  the 
npper  BarfiMie  of  the  head,  small,  provided  with  a  valve ; 
wamad  shields  enlaned  at  the  expense  of  the  anterior 
ftoatel^  wUeh  are  neqaently  emfluent  Into  a  single  shield. 
Tbe  4mer  bead  shields  miq^  deviate  frwn  the  nsoal  ar- 
mngemen't. 

btdian  genera:  Jbrdmto,  Cantoria,  Cerherua,  Hypairhina, 
JWiswi'ff,  ^omolopau,  Hipialea,  Herpeton  (see  Fig.  8),  Qer- 
rmrdA,  TVuhyplMua,   American  genera :  OcUopiama,  Hdu 
MMM,  Sjfdropa,  TaAfiuelaa,  HydromorjAna. 
Family  3.    Ps&kmophida  (Desert  SmAes).- Loreal  re- 
gion ▼«ry  oonoave.  Scales  smootii;  donble  row  of  sub- 
Cleft  of  the  month  wide;  nostril  latMral.  Eye 
&t  modente  slae.  fflilelds  of  the  head  normal;  postericnr 
ftaiital«x«mndedOTangalaTlwhtnd;Verti<«Inam>w;  snpn- 


oompressed,  slender,  and  of  moderate  length ;  head  short, 
thick,  very  distinct  from  neck ;  nostril  in  a  single  shield. 
Eye  with  vertical  pupU.  Cleft  of  the  mouth  narrow  and 
not  very  extensible.  Scales  smooth  or  fkintly  keeled,  those 
of  the  vertebral  series  generally  enlarged.  Maxilla^  den- 
tition feeble,  no  grooved  tooth. 

Indian  genera;  Dipaadomona,  AvMyeq>hdl«a,  FOreaa,  At- 
thmoSpMa,  SSackutodon,  South-American  genera :  L«p- 
tognathua,  Opiatkopkia. 

FamUy  Id.  t^YCiDM  (Sand  Snakes).— Body  of  moderate 
length,  cylindrical,  covered  with  small  short  scales;  t^l 
very  short,  with  a  single  series  of  sub-oaudals.  Eye  small, 
with  vertical  pnplL  None  of  the  labials  are  idttod.  An- 
terior teeth  longest  Adult  Individuals  of  some  of  the 
Bpetiet  with  rudimenbi     hind  limbs. 

Genera:  Sryt,  Oktnoris,  Oongyto^ia,  Bdyaria,  Erebopkia, 
Utkmara,  Oalabarta,  VTsnona,  Oarhim. 
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FlMDily  17.  BoiDji.— Body  snd  tall  of  moderate  ImgOk 
or  elongate;  tail  prehenille;  snoat  rounded  in  firont.  "Eyt 
with  rertical  popil.  Scales  in  nameroaa  senes;  single  or 
double  row  of  aob-candals.  In  some  of  the  ^nera  the 
npperand  lower  labials  are  pitted.  Teeth  strong,  noeqaal 
in  SIM,  none  grooved;  no  inter-maxillary  teeth.  Bndi- 
ments  of  hind  limbe  are  generally  raeeent. 

Genera:  Boa  (see  Fig.  11),  Pdopktltu,  JRpiotoma,  OormUtu, 
Epieraiet,  ChUabothriua,  Enygrtu,  Leptoboa,  Ungalia, 
IVachyboa. 

Kuaily  18.  Pvthonida  (Bock  Snakee).— Distingaiahed 
ftom  the  preceding  family  by  the  presence  of  intennaxillary 
teeth. 

Oenera:  Pj/Oum  (see  Fig.  12),  Morelia,  Clumdropython, 
Lieuia,  Aspidiotet,  Nardoa,  Loxocamu, 

Family  19.  Acbochordidjb  (Wart  Snakes).— Body  of 
moderate  length,  covered  with  small,  aou-imbricate,  tuber- 
cular or  spiny  soalee ;  tail  rather  short,  prehensile.  Head 
covered  with  scales  like  the  body ;  nostrils  close  together, 
at  the  top  of  the  snout.  Eye  small.  Teeth  short,  strong, 
aob-equal  in  size.   Aquatic.   Viviparous.  India. 

Oenera:  AeroAordiu,  Chenydrtu. 

Family  20.  Xbnodkbhida. — Distinguished  from  the 
preceding  family  by  possessing  broad  ventral  and  sub- 
caudal  scutes. 

One  genus :  Xawdertniu  (Java).  ?  ^othopm  (Central 
America). 

Third  Sub-order.— Ophidll  CelnhrifermM  Tmumwi. 

Venomous  Colubrine  snakes.  An  erect  grooved  or  per- 
forated tooth  in  ftont  of  the  maxillary  which  is  not  capable 
of  rotation  in  ita  tnnsrWM  axis.  ScaleB  difliuantiatea.  A 
mental  groove. 

Family  I.  Elapidx.— Toll  conical,  tapering.   Head  with 
shield:  loreal  absent.    Venom-fang  grooved;  maxHlary 
long,  with  short  teeth  behind  the  fang. 
.  Genus  with  wide  distribution :  Saja  (see  Fig.  13).  In- 
dian  genera :  CaUopkii,  Megmrvfihia,  HemSntaganu,  Xan- 
ur^apa,  Bungana,  OphiophaffM,    African  genera:  Pct- 
ciioiMia,  Elapaoidea,  CiftiopkU,   South-American  genus: 
Elapi  (see  Fig.  14).     Australian  genera:  FemteeUa, 
Brachyaomi,  Netiapt,  Braehynrtmhit,  Rhintlapt,  Diemenia, 
CtieopAU,  Hoploe«phiUu$,  TnpideeMi,  PmidMhia,  P»eudi>- 
n^fa,  Pieudohaje,  Ogmodon. 
Family  2.  Atbactaspidida. — Body  cylindrical,  of  mod- 
erate proportions;  tail  short.   Head  short,  aot  distinct 
from  neck.    Mouth  narrow.    Maxillary  short,  with  per- 
fbrated  poison-fkng,  without  other  teeth  behind.  Africa. 
Genoa:  Atrada^in*. 

Family  3.  Cauhda.— Body  of  moderate  proportions,  tail 
moderate  or'  rather  short.  Head  distinct  from  neck. 
Month  wide.  Maxillary  short,  with  perforated  polson-flug, 
without  other  teeth  behind. 

African  genera ;  Sepedon,  Csumm.  Sonth-Amerlcan : 
Dinodiptat. 

Family  4.  Dinophidje  (Venomous  Tree  Snakes).— Body 
and  tail  much  elongate;  head  distinct  from  neck.  Mouth 
wide.  A  perforated  poison-&ng,  without  other  teeth  be- 
hind. Africa. 

Genus:  Dinophia  IDendra^U). 

Family  5.  HvDBOPHtDJt  (Sea  Snakes).— Body  generally 
compressed,  and  without  broad  ventral  scutes;  tail  com- 
pressed, rudder-shaped.  Nostrils  directed  upwards.  Poi- 
wn-fiuigs-imall,  grooved.  Viviparous. 

Genera:  Platurut,  Aipymnu,  Diateira,  Acalyptua,  Hydro- 
phia,  Enhgdrina,  Pdagophia,  Pdamta  (see  (Fig.  15). 

Fonrth  Snb-order.— Ophldii  TlperiformM. 

Viperine  snakes.  Maxillary  very  short,  capable  of  rota- 
tion in  its  transverse  axis,  and  armed  witli  a  single  long 
too^  which  is  perforated.  Viviparoos. 

Family  1.  Vifbridx  (Vipers).- Loreal  region  flat,  with- 
out pit. 

Old  World  genera:  Vlpera,  Ceraatea,  DaMa,  Edaa  (see 
FiK- 17),  Atheria.    Australian :  Aeantho^ia. 

Family  2.  Cbotalioa (Pit  Vipers,  Battlesuakes).— Loreal 
region  with  a  pit. 

Old  World  genera :  Halyt,  Hypnale,  Trimereawnu  (see  Fig, 
18),  CaUotelaama,  PeUopdor.  New  World  genera:  Cen- 
ehria,  Bothropa,  Bothriopaia,  BothrietAia,  (JUmocerop&u), 
Atropoa,  Trigmioeq^aiHa,  Luektait,  Ontah^pk»nu,  Orotaltu 
(see  Fig.  16). 

This  Hst,  from  which  many  genera  or  sub-eenera 
that  are  not  well  defined  have  been  excluded,  will  give 
an  idea  of  the  jpreat  variety  of  forms  by  which  the 
Ophidian  type  is  represented  at  the  present  period. 
Additions  more  or  less  numerons,  are  made  to  it  every 
year ;  bat  the  disooveries  of  late  years  have  not  re- 


vealed any  new  important  modifications  of  structare, 
but  rather  have  imoermined  the  distinotions  hiUierto 
made  between  genera,  groujM,  and 
ikmilies,  so  that  it  woolia  appnr  aa 
if  we  were  acquainted  with  aD  tb 
principal  forms  of  snakes  now  llriog. 

We  nave  now  to  add  some  notes  w 
snakes  to  which  spedal 
interest  is  attached,  or  ""^^ 
which  are  most  frequently 
brought  to  the  notice  of  the  observer 
or  rMder.    The  soakee  most  remote 
fi*om  the  true  Ophidian  type  are  the 
members  of  the  first  fiumly,  l^hio- 
pida.    They  are  a  small  degndcd 
form,  adapted  for  burrowing  and 
leading  a  sul^rranean   life,  like 
worms.    Their  body  is  cylindrical, 
ri|pd,  covered  with  smooth,  sboit, 
highly  polished.  Mid  dosdr  fittiog 
scales,  without  broad  ventral  scutes 
tul  very  short ;  head  join^  to  the 
trunk  without  neck-like  constriction 
FiQ.  7.  —  Tbree  behind,  and  short,  rounded,  or  vitb 
''r^^7\»^m»^h^  an  acute  rostral  shield, — the  principal 
SifeM^fniUsji  inatrument  for  burrowing  in  loose  soil 
magnified.        '  or  mould.    Their  eye  ie  quite  rudi- 
mentary and  can  only  nve  them  a 
general  perception  of  light    Their  mouth  is  nairow, 
small,  armed  with  but  a  few  teeth  in  one  of  the  jaws, 
and  not  distensible,  allowing  them  only  to  feed  on  very 
small  animals,  such  as  worms,  larvae,  and  hnrrowiof 
insects.   The^r  are  found  in  all  tropical  countries  and 
the  parts  a(|joining,  and  some  of  the  small  spedeB 
have  a  wide  ranoe,  naving  been  probably  tianspoTtei 
by  aooident  on  floating  objects  to  distant  oonntrieB. 
Some  species  attain  to  a  length  of  24  inches,  whibt 
others  scarcely  now  to  one-fourth  that  sixe. 

An  almost  unbroken  series  leads  from  th^  degraded 
worm-like  snakes  to  the  typical  C<^ubr^itK,  of  whidi 
the  Smooth  Snake  of  Europe  (Corotielia),  the  Con 
Snake  of  North  America  ( CottAer),  the  Rat  Snake  of 
India  and  South  America  (f^ycu,  Spilota),  Mai^- 
lapius's  Snake  of  the  south  of  Europe,  the  oommoD 
Ring  Snake  of  England  { Ih^fidonotiuji  an  well-known 
representatives. 

The  Smooth  Snake  { Cortm^la  hxvu)  is  common  in 
the  warmer  parte  of  Europe,  extending 
northwards  into  the  New  Forest  district  of 
England.  In  coloration,  RenenU  habite,  and 
size  it  somewhat  resembles  the  viper ;  bat,  although 
it  is  rather  fierce  and  readv  to  bite  wheo  caught,  it  is 
quite  harmless  and  soon  Beoomes  tame  in  oaptiviU. 
The  shields  on  its  head  readily  distinguieh  it  mm  toe 
viper.  Its  chief  food  consists  of  lizaras,  and  it  attains 
a  length  of  2  feet. 

The  Indian  Rat  Snakes  {Pt^as  mucosttt  and  P.  kor- 
ros)  are  two  of  the  most  common  species  ^ 
of  India,  the  former  inhabiting  India     °  ensfces. 

§ roper  and  Ceylon,  the  latter  the  East  Id- 
ian  Archipelago,  Siam,  and  southern   China.  P. 
nvucorux  is  a  powerful  snake,  attaining  to  a  length  of  T 
feet,  the  tail  being  one-third  or  rather  more;  it  is 
easily  recognised      having  three  loreal  shielii^  <me 
above  the  other  two ;  its  amies  are  arranged  in  seven- 
teen rows.    Its  food  consists  of  mammsus,  birds,  and 
frogs  ;  and  it  frequently  enters  the  dwelling  of  man, 
rendering  itaelf  useful  by  bearing  them  of  rats  and 
mice,   n  is  of  fierce  habits,  always  ready  to  bite ; 
when  irritated  it  utters  a  peculiar  aiminoendo  sound, 
not  unlike  that  produced  by  a  tuning-fork  when  atndc 
gently. 

.iSlscuIapius's  Snake  {Coluber  oaciUaptt)  was  proba- 
bly the  species  held  in  veneration  by  the 
ancient  Romans.  Itgrowstoalengthofabont  "^SSi 
5  feet,  is  of  mild  disposition,  and  can  be  ^Sa. 
readily  domesticated.    Its  original  home  is 
Italy,  where  it  is  common,  bat  it  has  extended  its 
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nnge  northvarda  acroes  the  Alps  into  the  south  of 
Fruee,  and  thence  into  northern  Spain.  FoUowine 
the  ooone  of  the  Inn  and  the  Danube,  it  has  reached 


Tia.  8.— Head  of  Berj>etm  tentaoilatut. 

the  Black  Sea ;  and  it  is  also  now  common  in  several 
localities  along  the  middle  parta  of  the  Rhine.  From 
direct  obeerrationB  made  during  the  last  twent;^  years 
there  can  be  no  doubt  that  it  is  still  extending  ita 


name  of  "  eyervreter,"  ie.,  "egg-eaten."  Their 
principal  diet  seems  to  consist  of  eges,  their  mouth 
and  oesophagus  being  so  distensible  that  an  individual 
scarcely  20  inches  in  length,  and  with  a  body  not  sur- 
passing a  man's  littk  finger  in  circumference,  is  able 
to  BwaUow  a  hen's  egg.  The  teeth  in  the  jaws  are 
very  small  and  few  in  nnmber  ;  but  the  inferior  pro- 
cesses of  the  posterior  cervical  vertebrae  are  prolonged 
and  provided  with  a  cap  of  enamel,  and  penetrate  the 
oesophagus,  forming  a  tind  of  saw.  As  the  egg  passes 
through  the  oesophagus  itB  shell  is  broken  by  this 
apparatus,  and,  wnilst  its  contents  are  thus  retained 
and  swallowed  without  loss,  the  hard  iragments  of  the 
shell  are  rejected.  This  peculiar  apijaratuB  oocure  also 
in  another  snake,  Elaehigtodon,  which  belongs  to  the 
Indian  fauna  and  has  been  referred  (provisionally)  to 
the  family  Amhlycephalidce.  Also  two  prominences  at 
the  base  of  the  skull  of  the  Indian  Coronelline 


Fio.  9.-~Dari/pellia  imtoJor,  In  the  act  of  swallowing  a  fowl's  egg. 


ruge.     Naturalists  believed  formerly  that  the  oocur- 
renoe  of  this  snake  at  widely  distant  and  isolated  looali- 
ties  was  due  to  its  introduction  by  the  Romans,  who 
bad  settlements  in  those  localities. 
The  common  British  Snake  or  Ring  Snake  ( TVopt- 
donotHt  natrtx)  is  extremely  common  all 
rtSgmake.  o'^r  Europe  (except  in  the  northern  jjarts), 
and  belongs  to  a  genus  extremely  rich  in 
species,  which  are  spread  over  Europe,  Asia,  India, 
Atutralia.  and  North  America.    Some  of  the  species, 
like  the  Indian  T.  qiutieundatiu  and  T.  stolatus  and 
the  North  American  T.  ordinatu$,  are  perhaps  more 
abundant  as  regards  the  number  of  individuals  than 
any  other  snake.    T.  natrix  is  easily  recognized  even 
at  a  distance  by  two  yellow  or  white  spots  which  it  has 
behind  its  head.  It  grows  rarely  to  a  length  of  4  feet ; 
it  never  bites,  and  feeds  chiefly  on  irogs  and  toads.  Its 
eggs,  which  are  of  the  size  and  shape  of  a  dove's  egg, 
and  from  fifteen  to  thirty  in  number,  are  deposited  m 
mould  or  under  damp  leaves,  and  are  glued  together 
into  one  mass. 
A  very  peculiar  genus  of  snakes,  Dati/peltts,  repre- 
sented  ay  three  species  only,  is  the  t^pe  of 
JSt*.  *  separate  i^ily  and  is  restricted  in  its  dis- 

tribution to  Central  and  South  Africa.  In 
Cape  Colony  these  snakes  are  welt  known  under  the 


l^ymvhophidium  probably  have  the  same  fimotioiL 
Besides  the  snakes  mentioned,  we  have  observed 
species  of  Dipicu  feeding  on  eggs  of  parrots,  the  eggs 
reaching  the  stomach  entire,  as  these  snakes  lack  a 
special  ap[)aratus  for  breaking  the  shell  The  Indian 
cobra  also  is  said  to  rob  birds  of  their  eggs. 

The  Tree  Snakes  {Dendrophidtx)  are  among  the 
greatest  ornaments  of  tropical  fauna.  The  m™-^^ 
graceful  form  of  their  body,  the  elegance  ^  **■ 
and  rapidity  of  their  movements,  and  the  exquisite 
beauty  of  their  colors  have  been  the  admiration  of  all 
who  have  had  the  good  fortune  to  watch  them  in  their 
native  haunts.  The  m^oritylead  an  exclusively  arbo- 
real life ;  only  a  few  descend  to  the  ground  in  search  of 
their  food.  They  prey  upon  every  kind  of  arboreal 
animal, — birds,  tree-frogs,  tree-lisards,  etc  AH  seem 
to  be  diurnal,  and  the  larger  kinds  attain  to  a  length 
of  about  4  feet.  The  most  beautiful  of  all  snakes  are 
perhaps  certain  varieties  of  Chryaopelea  omata,  a 
species  extremely  common  in  the  fndian  Archipelago 
and  many  parts  of  the  continent  of  tropical  Asia. 
One  of  these  varieties  is  black,  with  a  yellow  spot  in 
the  centre  of  each  scale ;  these  spots  are  larger  on 
the  back,  forming  a  series  of  tetrapetalous  flowers ; 
the  head  is  similarly  ornamented.  Another  variety 
has  a  red  back,  with  piurs  of  black  crossbars,  the 
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bands  of  each  pair  being  separated  bj  a  Darrow 
yellow  space ;  sides  brown,  dotted  with  black ;  belly 
dark  green,  the  outer  portion  of  each  ventral  shield 
being  yellow,  with  a  blackish  spot. 

The  features  by  which  the  tree  snakes  are  distin- 
_. ,  guished  are  still  more  developed  in  the 

family  of  Whip  Snakes  {Dryophtdal 
whose  excessively  slender  body  has  been 
compared  to  the  cord  of  a  whip.  Although  arboreal, 
like  the  former,  they  are  Dootnmal  in  their  habita, 


The  well-defined  familv  of  Lycodontidas  j»  chiefly 
composed  of  ground  snakee,  but  a  few  of 
its  members  have  a  sufficiently  elongate  ^^'''nZ 
body  to  indicate  arboreal  habits.  The  In- 
diao  genera  are  prineipally  reptilivorous,  while  the 
African  prey  upon  mice,  rats,  and  other  small  noctur- 
nal mammals.  Scarcely  any  other  snake  is  so  common 
in  collections  as  the  Indian  Lycodon  mdicua,  which  in- 
habits the  continent  of  India  and  Ceylon,  some  of  the 
islands  of  the  East  Indian  Archipelago  ('Hmor),  and 
the  Phifippines.  It  occurs  in  many  varietieB,  bat 
generally  is  of  a  uniform  brown,  or  with  some 
whitish  cross-bands  on  the  anterior  part  of  the 
body.  Althouffh  only  2  feet  long,  it  is  a  fiene 
snake,  which  wnen  surprised  bites  readily,  but  its 
bite  is  innocuous. 
The  Boidoc  are  so  similar  in  their  habits  to  the 


Bou 


,  Pythons  (see  Python,  vol  zz.  p.  150) 
,f  that  it  is  sufficient  to  refer  in  a  few 


words  to  the  species  most  frequently  mentioned  in 
the  literature  dealing  with  the  fauna  of  the  virgin 
forests  of  tropical  America.  The  real  Boa  em- 
stridor  is  common  from  the  northern  parts  of  Cea- 
tral  America  to  southern  Brazil,  and  is  fregueotlj 
brought  alive  to  Europe.  Grenerally  it  is  on^ 
about  7  feet  long ;  but  the  present  writer  has  seen 
skins  of  specimens  which  must  have  been  nearijr 


Fio,  11.— Head  of  Boa  eatina. 

twice  that  length.  The  gigantic  snakes  of  firom  !W 
to  30  feet  in  length  mentioned  in  books  of  South 
American  travels  oelong  to  a  different  species,  the 
Anaconda  or  B.  murma,  which  has  the  sane 
habitjs  as  the  B.  constrictor,  haunting  the  banks  of 
rivers  and  lakes  and  lying  in  wait  for  pecc^es, 
deer,  and  other  mammals  of  similar  size,  which 


FiQ.  10.— Indiftn  Whip  Snake.  PauerUa  myelerUcmt. 

havinga  horizontal  instead  of  a  round  pupil  of  the 
eye.  They  are  said  to  be  of  a  fierce  disposition,  feed- 
ing chiefly  on  birds  ;  and  indeed  a  long  tooth  placed 
alraut  the  middle  of  the  maxillary  seems  to  assist  them 
much  in  penetrating  the  thick  covering  of  feathers  and 
in  obtaining  a  firm  hold  on  their  victims.  In  some  of 
the  species  the  elongate  form  of  the  head  is  still  more 
exaggerated  by  a  pointed  flexible  appendage  of  the 
snout  {P<merita)j  which  may  be  nearly  half  an  inch  in 
length,  and  leaf-like,  as  in  the  Madagascar  Langaha. 


Flo.  12.— Head  of  ^VtAm  ntieutabtK. 

come  to  the  water  to  drink.  It  has  already  been 
stated  (see  Reptiles)  that  this  family  is  not  re- 
stricted to  South  America,  but  is  well  represented 
in  the  tropical  Pacific  region.  The  Boid  most  com- 
mon in  that  region  is  En^grus,  which  ranges  all 
over  New  Guinea,  the  Fiji  Islands,  the  Solomon 
group,  Samoa,  and  many  other  Pacific  islands;  it 
IS  of  small  size,  scarcely  30  inches  long. 

We  pass  now  to  the  Venomous  Coluurio^  snakes 
that  is,  snakes  which  combine  with  the  pmseession  of 
a  perfect  poison  apparatus  the  scutellation  and  gen- 
eral appearance  of  the  typical  non-poisooous  snakes.  It 
is  a  remarkable  fact,  however,  that  the  snakes  of  this 
Bub-order  agree  in  the  absence  of  the  small  shield  on 
the  side  of  the  snout,  the  so-called  "  loreal  [' ;  and  this 
is  all  the  more  remarkable  as  the  same  shield  has  by 
no  means  a  similar  taxonomic  significance  in  the  non. 
venomous  snakes,  many  of  which  are  without  ili 
although  it  is  present  in  the  majority.  ^  No  ft^ia 
snake  of  this  sub-order  is  more  widely 
knpwn  and  more  dreaded  than  the  species  of  the  genui 
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}((iga  or  cobraa.  Probably  more  than  tvo  species 
ihouid  be  diatinguished ;  but  the  two  which  cause 
tbe  grektest  loss  of  life  are  the  IndiaQ  Cobra  or  Cobra 
diCapello  or  Naga  {N.  tripudiiNis)  and  the  Aiiican 
Cobra  [N.  hcQe).  _  In  a  report  to  the  Bengal  Govem- 
meot  the  oommiaedoner  of  Burdwan  states  that  he  haa 
yoertuned  from  statistics  collected  during  a  series  of 
nine  years  that  above  1000  persona  are  killed  annually 
1^  BDues  in  a  population  of  neari^  6,000,000,  the  ma- 
jwity  being  bitten  by  the  oobra,  whicdi  is  by  far  tbe  most 
oommon.  And  other  districts  in  India  seem  to  suffer 
adU  more  severely,  although  it  is  difficult  to  obtain  in- 
finutkm  of  all  the  aoadents  caused  by  snakes.  The 
0^  is  fbnnd  thnnighout  India,  extending  westwards 
to  the  SuUej  and  atstwards  to  the  Chineae  island  of 
QiDBan ;  in  the  Himalayan  alps  it  reaches  an  altitude 
of  8000  feet ;  it  occurs  also  in  abandanoe  in  many  of 
the  idaods  of  the  East  Indian  Aichipolago,  and  is  here 
joined  bv  another  apparently  distinct  species  {N. 
ipKbUm),  whilst  In  the  central  portions  of  Asia, 
iriiich  geographically  separate  it  from  the  African 


Fio.  U.— Head  of  oobm.  , 

wIha,  it  ia  rephujed  by  a  fourth,  N.  oxuina.  The  In- 
diao  cobra  appeaiB  in  many  varieties  of  color,  which 
ire  difltingmsbed  by  separate  names  in  the  nomen- 
datoie  of  the  Hindu  snake-charmers.  The  ground  color 
varies  from  a  yellowish  olive  to  brown  and  to  black 
with  or  without  whitish  or  white  crossbands  on  the 
tack,  and  with  from  one  to  four  or  without  any  black 
bars  aorom  the  anterior  part  of  the  belly.  Some  of 
these  varieties  are  characteriKed  by  a  pair  of  very  coo- 
spicQona  white,  black-edged  spectacle-uke  marks  on  the 
expansible  porUon  of  the  neck,  called  the  "hood"; 
bat  dieae  voAb  may  ktae  their  typical  form  and  fceoome 
merely  a  pair  of  ooellated  spots,  or  be  confluent  into  a 
UD^le  ocellus,  or  may  be  absent  altogether.  All  dkeae 
varieties,  however,  are  the  same  sperara,  which  gener- 
ally attains  to  a  length  of  5  feet,  but  sometimes  ex- 
ceeds 6.  It  is  more  of  nocturnal  than  of  diurnal 
habits,  feeding  on  every  kind  of  small  Vertebrates  and 
also  eating  egga.  The  cobra  and  the  other  species  of 
this  genus  have  the  anterior  ribs  elongated,  and  can 
move  them  so  as  to  form  a  ri^ht  angle  with  the  spine. 
The  effect  of  this  movement  is  the  dilatation  of  that 
part  behind  the  hea()  which  ia  generally  ornamented 
with  the  spectaclee  or  ocelli.  When  the  cobra  is  irri- 
tated or  excited  it  spreads  its  "  hood,"  raising  the  an- 
terior third  of  the  body  from  the  eroond,  gUdug  ^ong 
with  tbe  posterior  two-thirds,  and  holding  itself  ready 
to  strike  forwards  or  ndewarda.  All  accounts  agree 
that  the  cobra  is  not  aggressive  unless  interfered  with 
or  impelled  by  a  sense  of  danger.  It  is  said  to  share 
the  habitations  of  man  where  superstition  prevents 
people  from  molesting  it,  and  to  live  peacably  with  the 
inmates ;  and  there  is  no  doubt  that  profesaional  snake- 
charmeiB  exercise  a  certain  control  over  them,  for, 
although  generally  the  cobraa  exhibited  are  rendered 
harmless  -l^  the  removal  of  the  poison-fangs,  they 
very  rarely  attempt  to  iqjiiie  their  masters  even  after 
the  fangs  have  been  reproduced.  Of  the  natural  ene- 
mies of  the  cobra,  the  mungoos  (see  vol  xii.  p.  665)  does 
probably  the  greatest  amount  of  execution ;  many  are 
Msbtqred  by  fowls  shortly  afUr  being  hatched.  The 
cobra  is  oviparous,  depositing  from  einiteen  to  twentv- 
five  eggs  in  the  year.  The  African  cobra  is  ezbremely 
similar  to  its  Indian  congener  in  sise,  form,  and  habits, 
and  varies  in  oolor^on  to  the  same  extent.  It  in- 
^■IxtB  tbe  whole  of  Africa,  frcon  Egypt  to  the  Cape 


of  Good  Hope,  but  has  been  nearly  exterminated  in 
the  cultivated  districts  of  the  Cape  Colony.  One  of  its 
greatest  enemies  (as  indeed  of  aU  snakes)  is  the  secre- 
tary bird  of  South  Africa  (  SerpaUariut),  which,  there- 
fore, is  protected  by  law.  Accidents  from  this  snak^ 
do  not  appoir  to  be  of  oommon  occurrence ;  they  hap- 
pen more  &eq,uentl^  to  domestic  animals  than  to  man. 
In  the  Esrptian  hieroglyphics  the  cobra  occurs  con- 
stantly with  the  body  erect  and  hood  expanded  ]  its 
name  was  oun),  which  signifies  "kin^,"  and  the  anmial 
wpeara  in  Greek  literature  ag  ouraim  and  haailUcut. 
With  the  B^yptian  anake-oharmersof  the  present  day 
the  oobra  is  as  great  a  &Torite  as  with  their  Hindu 
colleagues.  They  pretend  to  change  the  make  into  a 
rod,  and  Geofiroy  St.  -Hilaire  maintains  that  the  supple 
snake  is  made  stiff  and  ri^d  by  a  strong  pressure  upon 
its  neckj  and  that  the  animal  does  not  seem  to  suffer 
from  this  operation,  but  soon  recovers  from  the  cata- 
leptao  fit  into  which  it  has  been  temporuily  thrown. 

More  dangerous  than  either  of  the  species  of  eobra, 
which  it  exceeds  in  atze,  is  Havnadryas  or  „ 
OphiophagvM  daps,  the  largest  ^iaonous  ''^'*5£!l 
snake  of  the  Old  World,  attaining  to  a 
length  of  14  feet  It  has  almost  the  same  geograph- 
ioairange  as  the  cobra,  but  is  much  scarcer ;  it  greatly 
resembles  it  also  in  general  habit,  but  differ^  from  it  in 
soutellation,  possessing  three  large  shidds  behind  the 
oecapitals.  It  has  the  reputation  of  oocamooally  at- 
tacking and  pniBuing  mui ;  its  &TQrite  food  oonsists 
of  other  snakes.  Sn^e-charmera  ^rize  it  highly  for 
ezhilntion  on  account  of  its  use  and  its  docility  in  cu- 
tivity^  but  are  always  oarefbl  to  extract  the  &ngs.  It 
lives  in  captivity  for  many  years. 

The  species  of  Bwngana,  four  in  number,  are  ex- 
tremely common  in  India,  Burmah,  and  BunMimina. 
Ceylon,  and  are  distinguished  by  having 
only  one  row  of  un<Uvided  sub-caudal  shi^da.  Three 
of  the  species  have  the  body  ornamented  with  black 
rings,  but  the  fourth  and  most  common  {B.  ccendeu$\,  - 
the  krait "  of  Bengal,  possesses  a  dull  and  more  uni- 
form coloration.  The  langs  of  the  bungarums  are 
shorter  than  ihoae  of  the  oobrasj  and  cannot  penetrate 
so  deeply  into  the  wound.  Their  l»te  is  therefore  less 
dan^rous  and  the  effect  on  the  general  system  slower, 
so  that  there  is  more  prospect  of  reooveiy  by  treatment. 
Nevertheless,  according  to  Fayrer,  the  krait  is  probably, 
next  to  the  cobra,  the  most  destructive  snake  to  human 
life  in  India. 

Several  genera  of  this  sub-order  of  Venomous  Colu- 
brines  are  similar  to  the  innocuous  Qxla- 
Tnariidae  in  general  habit;  that  is,  their  ,S«iSed 
body  is  of  a  uniform  cylindrical  shape,  ter-  Bpedea. 
minating  in  a  short  tail,  and  covered  with 
short  [Mjlished  scales ;  their  head  is  short,  the  moutu 
rather  narrow,  and  the  eye  small.  They  are  the  trop- 
ical American  £!lap$,  the  Indian  CaUophis,  the  African 
Pcedhphis,  and  the  Australian  VermieeBa.  The  ma- 
jority are  distinguished  by  the  beautiful  arrangement 
of  their  bright  and  highly  ornamental  colors ;  many 
species  of  memt  have  the  pattern  of  tbe  so-called  coral 
snakes,  theAr  tmdy  bang  encircled  by  black,  red,  and 
yellow  rings, — a  pattern  which  is  peculiar  to  snakes, 
venomous,  as  well  as  non-venomous,  of  the  fauna  of 
tropical  America.  Although  the  poison  of  these  narrow- 
mouthed  snakes  is  probably  as  virulent  as  that  of  the 
preceding,  man  has  much  less  to  fear  from  them,  as  they 
bite  only  under  great  provocation.  Moreover,  their  - 
bite  must  be  frequently  without  serious  effect,  owing 
to  their  narrow  moutn  and  the  small  size  of  their 
poison-fangs.  They  are  also  comparatively  of  small 
size,  only  a  fow  Bpe<ne8  rarely  exceeding  a  length  of  3 
feet 

No  part  of  the  world  possesses  so  many  snalces  of 
this  suD-order  as  Australia,  where,  in  fact,  Anstratiui 
thev  replace  the  non-venomous  Colubrine  poisonoua 

I  snakes.  Of  the  ^enus  ^Umenia  six  spe-  *'*^SuiiIk^ 
des,  of  Heudechis  three,  and  of  iTofMo- 

I  apMUia  some  twenty  speoes  have  been  deaeribedt  and 
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many  of  them  are  extremely  oommon  and  spread  over 
a  ooDsiderable  area.  Fortunately  the  m^ority  are  of 
small  size,  and  their  bites  are  not  followed  bv  more 
severe  effects  than  those  from  the  sting  of  a  hornet, 


FlO.  14— A  poIflonouB  snake  {Elajuifulpiia)  swallowing  a  non-pof- 
Boaoiu  {HomcUoeranium  aemicmctum), 

especially  if  the  simple  measures  of  socking  or  cauter- 
izmg  the  wound  are  resorted  to.  Only  the  following 
are  dangerona  to  man  and  larger  animals :  the  Brown . 
Snake  (jXemenia  mpercilwsa),  found  all  over  Austra- 
lia and  attaining  to  a  length  of  over  5  feet ;  the  Black 
Snake  {Reudeckii  porphj/riacus),  likewise  common 
throughout  the  Australian  continent,  especially  in  low 
marahy  places,  and  upwards  of  0  feet  in  length  ;  it  is 
black,  with  each  scale  of  the  outer  series  red  at  the 
base ;  when  irritated  it  rais^  the  fore  part  of  its  body 
and  flattens  out  its  neck  like  a  cobra ;  the  Brown- 
banded  Snake  {Hoplocephalut  eurtus),  with  a  similar 
distribution,  and  also  common  in  Tasmania,  from  5  to 
6  feet  long,  and  oonsidered  the  most  dangerous  of  the 
tribe.' 

The  small  family  (hwndee  contains  two  African 
^  genera  well  known  to  and  much  feared  by  the 

C^u^s.  inhabitants  of  South  Africa.  One,  Sepedon 
hcemachateg,  is  named  by  the  Boers  '  *  roode 
koperkapel"  or  "Ring-Neck  Snake,"  thelattername 
bemg,  however,  often  applied  also  to  the  cobra.  It  re- 
sembles in  color  some  varieties  of  the  latter  snake,  and, 
like  this,  it  has  the  power,  though  in  a  less  degree,  of 
expanding  its  hood.  But  its  scales  are  keeled  and  its 
furm  is  more  robust.  It  is  equally  active  and  cour- 
ageous, not  rarely  attacking  persons  who  approach  too 
near  to  its  resting-place.  In  confinement  it  evinces 
great  ferocity,  opening  its  mouth  and  erecting  its  fangs, 
from  which  the  poison  is  seen  to  flow  in  dropa  Dunng 
such  periods  of  excitement  it  is  even  able,  by  the  pres- 
sure of  the  muscles  on  the  ppison-duot,  to  eject  the 
fluid  to  some  distance :  henoe  it  shares  with  the  cobra 
a  third  Dutch  name,  that  of  '*8puw  slang"  (Spitting 
Snake).  It  grows  to  a  length  of  2  or  3  feet  The 
seoond  African  snake  of  this  family  is  the  "schap- 
stidcer"  (Sheep  Stinger),  Cawtu  rkombeatus.  It  is 
extremely  oommon  in  South  Africa  and  extends  far 
northwards  along  the  eastern  as  well  as  western  coast 
It  is  of  smaller  size  than  the  preceding  and  causes  more 
iigury  to  animals,  such  as  sheep,  dogs,  etc.,  than  to 
man.  It  varies  in  color^  but  a  black  mark  on  the  head 
like  an  inverted  V  remains  nearly  always  visible. 

The  Dinapkidce  are  the  arboreal  type  of  this  sub- 
/Hnophidm.   o^^r ;  ,they  resemble  non-venomous  tree 
snakes  in  their  gracile  form,  narrow  scales, 
generally  green  coloration,  and  in  their' habits ;  never- 


>  Good  descrlptloiia  and  flrures  of  all  these  snakes  are  giren  In 
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theless  the  perfect  development  of  their  poison -appa- 
ratus, their  wide  mouth,  tneir  large  size  (they  grow  to 
a  length  of  7  feet),  leave  no  doubt  that  tney  are  most 
dangerous  snakes.  Tbey  do  not  appear  to  be  oommon, 
out  are  spread  over  all  districts  of  tropical  Africa  in 
which  vegetation  flourishes. 

Of  Sea  Snakes  ( BydrophidcB)  some  fitly  species 
are  known.  All  are  inhaoitaats  of  the  snakes, 
tropical  Indo-Pacific  ocean,  and  most 
numerous  in  and  about  the  Persian  Qulf,  in  the 
East  Indian  Archipelago,  and  in  the  seas  be- 
tween southern  China  and  northern  Australia. 
One  species  which  is  extremely  oommon  {Pda- 
miM  bicolor),  and  which  is  easily  reco^ized  by 
the  black  color  of  its  upper  and  the  yellowish 
tints  of  its  lower  parts  (both  colors 
being  sharply  defined),  has  ex- 
tended its  range  westwards  to  the 
sea  round  Madagascar,  and  east- 
wards to  the  Gulf  of  Panama.  Sea 
snakes  are  viviparous  and  pass  their 
whole  life  in  the  water;  they  soon 
die  when  brought  on  shore.  The 
most  striking  feature  in  their  or- 
ganization is  their  elevat«d  and  com- 
pressol  tail.  The  hind  part  of  the 
body  is  compressed,  and  the  belly 
forms  a  more  or  less  sharp  ridge. 
The  ventral  shields  would  be  of  no 
use  to  snakes  moving  through  a 
fluid,  and  therefore  they  are  either 
only  rudimentary  or  entirely  absent 
The  genus  PlaturvM,  however,  is  a 
most  remarkable  exoeptjoQ  in  hav- 
ing broad  ventral  shields  ;  probably 
-these  serpents  frequently  go  on 
shore,  sporting  or  hunting  over 
marshy  ground.  In  many  sea 
snakes  the  hind  part  of  the  body 
is  curved  and  prehensile,  so  thi^ 
they  are  able  to  secure  a  hold  by 
twisting  this  part  of  the  body  round 
oorals,  seaweed,  or  any  other  pro- 
jecting object  Their  tail  answers 
all  the  purposes  of  the  same  organ 
in  flsh,  and  their  motions  in  the 
water  are  almost  as  rapid  as  they 
are  uncertain  and  awkward  when 
the  animals  are  removed  out  of 
their  proper  element  Their  noe- 
^"p^AX^"'  ^  «e  Plwed  quite  at  the  top  of 
the  snout,  as  in  crocodiles  and  m 
fresh-water  snakes,  so  that  they  are  enabled  to  breathe 
whilst  the  entire  body  and  thegreater  part  of  the  head 
are  immersed  in  the  water.  These  openings  are  small 
and  subcresoentic,  and  are  provided  with  a  valve  inte- 
riorly, which  is  opened  during  respiration,  and  dosed 
when  the  animal  dives.  They  have  very  capacious 
lungs,  extending  backwards  to  the  anns,  and  ooDse- 
quently  all  their  ribs  are  employed  in  performing  the 
respiratory  function  ;  by  retaining  air  in  these  exten- 
sive lungs  they  are  able  to  float  on  the  surface  of  Uie 
water  without  the  slightest  effort  and  to  remain  under 
water  for  a  considerable  length  of  time.  The  scales  of 
sea  snakes  are  frequently  very  different  from  those  of 
other  snakes  :  they  overlap  one  another  in  only  a  few 
species ;  in  others  the^  are  but  little  imbricate  and  are 
rounded  behind ;  and  in  others  they  are  of  a  subquad- 
rangular  or  hexagonal  form,  placed  side  by  side,  like 
litt^  shields.  The  less  imbricate  they  are  the  more  they 
have  lost  the  polished  sur&oe  which  we  find  in  other 
snakes,  and  are  soft,  tubercular,  sometimes  porous. 
Sea  snakes  shed  their  skin  very  frequently ;  but  it  peels 
off  in  pieces  as  in  lizards^  and  not  as  in  the  fresh-water 
snakes,  in  which  the  integuments  oome  off  entire. 
Several  species  are  remarkable  for  the  extremely  slender 
and  prolonged  anterior  part  of  the  body,  which  is 
termed  the  "neck,"  and  terminates  in  a  very  small 
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bewL  The  eye  is  small,  with  round  papil,  which  is 
w  much  ooDtncted  by  the  light  when  the  snake  is 
taken  out  of  the  water  that  the  animal  becomes  bliaded 
ud  is  unable  to  hit  any  object  it  attempts  to  strike. 
The  tonffue  is  short,  and  the  sheath  in  which  it  lies 
oonoealed  opens  near  to  the  front  margin  of  the  lower 
jftw ;  scaroely  more  than  the  two  terminating  points 
are  eia«rtea  from  tli<;  mouth  when  the  ariimiLl  ]s 
in  the  water.  The  mouth  shuta  in  a  somewhat  dif- 
ferent way  from  tliat  uf  othersiiakes  ;  the  iiiiddleuf 
the  rvelral  &hiekl  is  produced  downwards  ioto  asmaU 
lobnle,  which  preventa  the  water  from  entering  tho 
month ;  there  Ip  generally  a  email  natch  on  each 
side  of  the  lohnle  for  the  passape  of  the  two  points 
of  the  tongue.  Cantor  says  thsit  when  the  snake  is 
oat  of  the  water  and  blinaed  by  the  light  it  freely 
makes  iise  of  its  tongue  as  a  feeler.  The  i'ood 
of  aea  stiakos  con^istt^  entirely  oi'  ^mall  fi&h  ]  the 
present  writer  has  found  all  kinds  nf  fish  in  their 
^ttfuach,  among  them  Bpecie.s  wilh  very  strong 
spines  iAiwffon,  Siluroida).  A3  all  these  iiMiiuala 
are  killed  by  the  poison  of  the  snake  betWe  they 
are  swallowed,  and  as  their  muscles  are  perfectly 
relased^  their  ajrqature'ja  ]iarrnle.?s  to  the  snake, 
'which  aimtiieiipes  tn  a.wnllow  its  prey  irom  the 


observation  :  tortoises,  other  snakes,  and  fish  died 
from  their  bite  in  less  than  an  hour,  and  a  man  suo- 
eombed  after  four  hours.  Accidents  are  rarely  caused 
by  them,  because  they  are  extremely  sh^  and  swim 
away  on  the  least  alarm  ;  but,  when  surprised  in  the 


Fio.  16.— Rattlesnake  (OoCoIut  dvHutu). 

bead,  and  depresses  the  spin^  as  deglutition  proceeds. 
There  cannot  be  the  slightest  doubt  that  sea  snakes 
belong  to  the  most  poisonous  specnes  of  the  whole  or- 
der. Russell  and  Cantor  have  ascertained  it  by  direct 
Vol.  IXII.— 1110 


Piti,  11.— EeAircarintUa  {Indfti). 

siibm!i,rine  cjivitics  forrainp  their  natural  rotrcat?. 
they  will,  like  any  othtr  poisonoua  terreslrial 
snake,  dart  at  the  distiirbinK  object ;  and  when 
rjiit  of  the  water,  fhey  attempt  U>  bite  eveiy  oh- 
joct  tiQHT  theiu,  even  turninir  round  to  wound 
their  own  bodies  (Cantor).  They  eaunot  endure 
■naptivity,  dnng  in  the  eourse  of  two  or  three 
daya,  even  when  kept  in  cajiaciious  tanks.  The 
^reate^t  size  tn  which  aome  species  attain.  acconJ- 
ing  to  positive  obaervatinn,  ls  about  12  feet,  and 
iherefuTP  far  short  nf  the  sfatements  03  to  the 
length  of  thf  ao-called  sea  sprnent*  (see  Sea- 
serpent).  The  lar^rest  esamfiles  the  pre^^^nt 
writer  has  aeen  measurcMl  only  S  feet. 

PaMiiif!  over  Rattlt'^nakeH  [Fip,  \t^)  and  Yi- 
perf),  which  are  treatr-d  of  in  aepamte  article.'*, 
we  notice  the  follnwinir  types  of  the  fourth  sub- 
nrdf^r,  the  Ojihi'iiii  rliiPrifttmifiSi. 

The  sole  ri^presentativeof  the  .yuh-order  in  Aus- 
tralia is  the  Death  \'\A\iv  {ActniJuf 
vhin  ontrtrrdr't),  a  phort  stotit  sniike  ndderof 
havfTiJI  a  siiriiUr  lialiitfis  and  habits  tii  Auetrallg. 
vipers  and  ai-nrooly  altaininEr  3  feet  in 
length.  Tt  differs  from  the  i>rher  Viporines  in 
having  thf!  miivon-faiig  pemiantiotly  erect.  Al- 
though much  feared,  and  justly,  there  is  reason 
to  believe  that  its  bite  is  not  so  dangerous  as 
has  beeii  represented,  and  that  the  miyority  of  the 
fatal  accidents  ascribed  to  tt  are  in  fact  caused  by 
other  snakes,  probably  Hoplooqahalns  curtus.  It  oc 
curs  throughout  the  whole  of  Australia,  except  IW 
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mania  and  perhaps  South  Australia.  Generally  it  is 
of  a  uniform  gray  color,  relieved  by  some  forty  dark 
rioffs  of  irregular  outline. 
The  "  tio-polonga  "  of  the  Singaleae  (Daboia  rus- 
kUH)  is  beautifully  marked :  on  a  light 
ohoooUte  ground  color  three  series  of  large 
black  white>edged  rings  run  along  the  back 
and  sides  of  the  body,  a  yellow  line  borders  the  sur- 
face of  the  head  on  each  side,  the  two  lines  being  con- 
vergent on  the  snout.  It  attains  to  a  length  of  50 
incnes,  and  occurs  locally  in  abundance  in  southern 
India,  where  it  is  called  "oobra  monil  "  ;  in  Bengal, 
where  it  is  called  "jessur";  in  the  plains  of  central 
India,  as  well  as  in  the  Himalajras  to  an  altitude  of 
6000 feet;  and  in  Bunnab.    It  is  highly  poiaoneus, 

Erobably  causing  manv  deaths.    Fortunately  its  loud 
issing  when  disturbea  warns  those  who  come  within 
dangerous  proximity  to  it. 
The  smaU  Viperine  snake,  Ecki$  carmata  (Fig.  17), 
whidi  scarcely  exceeds  a  length  of  20  inches, 
Eehit.         shares  with  the  precediof^  part  of  its  range, 
being  found  in  the  arid  districts  of  southern 
India,  and  extending  through  the  intervening  parts  of 
Asia  to  North  Africa.   It  is  a  desert  type,  having  the 


FtO.  IS.— THmerentruf  eryUninu  (Indift). 

lateral  scales  curiously  arranged,  stronjriy  keeled,  with 
the  tips  directed  downwards.  It  produces  with  their 
aid  a  rustling  sound.  Whilst  some  observers  deny  that 
fatal  consequences  have  resulted  from  its  bite,  Dr. 
Imlach  reporta  that  it  (the  "kuppur")  is  "the  most 
deadly  poisonous  snake  in  Sind."  This  desert  type  is 
replaced  farther  south  in  Africa  where  vegetation 
flourishes  by  a  closely  allied  genus,  Athentt  which, 


however,  possesses  a  prehensile  tail  and  vivid  oolotv 
tioD  and  has  assumed  truly  arboreal  habits. 

Of  the  pit  vipers  without  rattles  the  largest  aud  most 
formidable  inhabit  tropical  America.  Trigo- 
nocepKahittararaca^  T.  atrox,  and  T.  lanceo-  "iT'J*'' 
latui  attain  to  a  length  of  6  feet,  the  first  ^'^^ 
two  being  oommon  in  Brazil  and  northwards 
to  Central  Ajoerica.  The  last  is  hmited  to  some  isluds 
in  the  West  Indies,  especially  Martinique  and  St 
Lucua,  and  is  geaerally  known  by  the  name  of  "ferde 
lanoe,"  which  nas  been  ^ven  to  it  from  the  markinga 
on  its  head.    It  infests  the  sugar-plantations,  and  has 
grratly  mtdtiplied  in  consequenoe  of  the  protectton 
which  the  cover  of  the  cane-uelds  afforded  it,  and  the 
abuDdanco  of  food  supplied  by  the  rats  which  swum 
on  the  plantations.  Thus,  whilst  it  did  a  certain  amount 
of  good  by  the  destruction  of  vermin,  it  caused  a  gnat 
number  (h  deaths  ^iiionff  the  black  laborers  who  were 
engaged  in  the  fields.  Tneee  three  species  of  Trigotuh 
cephalu$  are  suntassed  in  size  hy  Louhetia  mutui,  prob- 
ably the  lai|^t' of  terrestrial  poisonous  snakee,  which 
is  said  to  exceed  a  length  of  10  feet,  and  is  bulky  iu 
proi>ortioQ.   It  is  oonfined  to  the  hottest  i)arts  of 
tropical  America.    Similar  snakes,  but  smaller  in  ma, 
inhabit  the  warmer  and  temperate  parts  of 
North  America,  viz. ,  the  Copper-head  (Certchrii 
c(mtortnx)j  and  the  ()'^^''-moocasin  {C.  pit- 
ouortu),  the  former  of  terrestrial  habits,  the 
latter  being  always  found  near  water,  and  feed- 
ing chiefly  on  aquatic  animals.    Both  are  much 
feared  and  cause  accidents  more  frequently  than 
rattlesnakes,  l^ing  more  aggressive  and  striking 
the  intruder  without  previously  warning  him  of 
their  presence.    In  tne  Indian  region  this  type 
of  pit  vipers  without  rattles  is  likewise  well 
represented,  one  genus  {THnuresunu)  being 
adapted  for  an  arboreal  life,  like  Atfiena  among 
the  Vtpen'dtE.    Their  body  (Fig.  ISJisnotmore 
elongate  than  that  of  other  ground  Grotalmee, 
but  their  tail  is  prehensile,  and  their  color  gen- 
erally resembles  that  of  the  bright  foliage  among 
which  they  live.    Sometimes  bright  yellow  or 
red  markings  render  these  snakes  still  more 
pleasing  to  the  eye.   Aocidents  caused  by  them 
are  of  ndt  unoommon  occurrence,  but  fortu- 
nately only  a  few  individuals  exceed  a  len^h  of 
2  feet,  and  the  consequences  of  their  bite  are 
less  to  be  dreaded  than  of  that  of  other  allied 
genera.    Indeed,  numerous  oases  are  on  record 
which  show  that  the  constitutional  symptoms 
caused  by  their  poison  were  of  short  duration, 
lasting  onU  from  two  to  forty-ei^ht  hours,  and 
being  confined  to  nausea,  vomiting,  and  fever. 
The  oite  of  larger  specimens,  of  from  2  to  3  feet 
long,  is  more  dangerous  and  has  occasionally 
proved  fatal.    They  feed  on  frogs,  mammals, 
and  birds.  (a,  c.  g.) 

SNAKE-STONE,  a  name  sometimee  applied 
to  Water-of-Ayr  stone  (see  Honk,  vol.  xn.  p. 
138.  Certain  stones  reputed,  on  insufficient 
grounds,  to  possess  efficacy  as  antidotes  to  snake- 
bites are  known  as  snake-stonea  (see  above,  p. 
202.)  The  term  is  also  popularly  applied  to 
ammonites  and  certain  other  fossils  which, 
owing  to  their  spiral  shape,  were  formeriy 
regarded  as  petrified  snakes. 

3NEEK,  a  town  of  the  Netheriands,  in  the 
province  of  Friesland,  Id  miles  south -south west 
of  Leeuwarden,  with  which  it  is  connected  by 
canal  and  (since  1885)  by  rail.  It  is  one  of  the 
great  butter  and  cheese  markets  of  the  oountiy  and 
has  communal  buildings  (1863),  a  town-house,  a 
court-house,  an  orphanage,  a  sjniagogne,  and  several 
churches,  in  one  of  which  (the  Groote  or  Mautens- 
kerk)  is  the  tomb  of  the  naval  hero  Lange  IHer 
(Ix)ng  Feter).    The  population  of  the  town  was  in 

1  [See  OphiophaguB  EXapt,  p.  207— Ah,  Ed.] 
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1870  8456 ;  that  of  the  Qommune,  vhioh  mtmbeied 
•oly  S263  in  1714,  wm  9m  in  18T0  and  10,496  in 
1880. 

Snsek  ftppean  in  the  list  of  Frisian  towiui  in  1268.  Itwas 
KlmoBt  redaeed  to  aihoB  in  1296,  and  again  in  1417  and  1457. 
la  1515  it  WW  attacked  and  in  1517  formally  bMieged  by  tlie 
BargBitdiaaiL  A  diet  met  in  the  town  In  tiie  close  of  this 
latter  Tcar;  and  long  after,  In  1S72,  Sneefc  was  affain  the 
■cat  ef  an  aawmMy  tit  tibe  states.  In  1S70  and  1825  tiiere 
were  MTere  Inandationa. 

SNELL,  Wkllebrcbd  (1591-1626),  oommonly 
kaowD  as  Snelliiis^  astronomer  and  mathematiciao, 
wasbora  at  Leyden  in  1591.  In  1613  he  saooeededhis 
father  as  professor  of  matbematioe  in  the  oniversity  of 
Leyden.  In  1615  he  planned  and  carried  into  practice 
a  new  method  of  finding  the  dimensions  of  the  earth, 
by  d^rmining  the  distance  of  one  point  on  its  surface 
from  the  parallel  of  another,  by  means  of  a  triangula- 
tioD.  His  work,  Eraioathma  Batavus,  published  in 
1617^  dewribes  the  method  and  gives  as  the  result 
of  his  operations  between  Alkmaar  and  Bergen-op- 
Zaom  a  degree  of  the  meridian  equal  to  55,100 
toiaes=  117,449  yards.  (A  later  leoalculation  has 
f[iren  57,033  toiaes  121,569  yards,  i^ker  applying 
some  ctnmctions  to  Ute  measures  induated  by  him- 
self.) Snefl  also  distingnished  himself  as  a  mathema- 
tieian,  and  diseoTeied  the  law  of  refraotiou,  which, 
however,  is  generalhr  attiibiited  to  Desomxtes.  who 
made  it  more  widely  known.  Sndl  died  Ligraen  on 
30th  October,  1626. 

In  addition  to  the  BnaoMaim  Batant  he  published 
Cfdovuiria  the  ds  eiraiK  dimeimotu  ( L^den,  1621,  4to),  and 
edited  Oodi  tt  jideniH  im  eo  erranHum  obaenationet  Ba$»iaem 
(ibidq  1616^  4to),  containing  the  aatronomical  obserTatlona 
af  IjindgraTB  William  IV.  of  Hesae.  Aboot  his  Tl^yi 
B^ana  a. ^BbfjodroNHaa  d»  aovfiM  enraOtu  tl  re  mi»K(1&4), 
we  Natioatiom,  Tot  XTii.  p.  261,  note.  A  trigonometry 
(Deetrima  Wssgntonwi)  by  him  was  published  a  year  after  hia 
death. 

SNIPE  (Anglo-Saxon  Stiite,  Icelandic  Sn^a, 
Dutch  i^nip,  German  StAneofe),  one  of  the  common- 
est Limicoiine  birds,  in  high  repute  no  leas  for  the 
table  than  for  the  exciting  sport  it  affords.  It  is  the 
Scnlopax  gaUinctgo  of  Xdnnsens,  but  by  many  later 
writers  separated  trom  that  genus,  the  type  of  which  is 
the  Woodcock  (</.«.),  and  hence  has  been  variously 
named  GaUinago  atUtHa,  O.  media,  or  G.  tcolopaeina. 
Though  considerable  numbers  are  still  bred  in  the 
Britiw  Islands,  notwithstanding  the  diminished  area 
suitable  fw  them,  most  of  those  that  fall  to  the  gun 
are  nndonbtedly  of  foreign  origin,  arriving  from 
.  ficandinaria  towaids  the  dose  of  stuumer  or  later,  and 
many  will  outstay  the  winter  if  the  weather  be  not  too 
severe,  while  the  home-bred  birds  emigrate  in  autumn 
to  return  the  following  spring.  Of  late  years  British 
markets  have  been  ehi^  sapplied  firom  ahroad,  mostly 
from  Holland. 

The  Solpe  is  fortunately  too  well  known  to  need  descrip- 
tion foradescriptiou  of  itSTariegated  plumage,  Ifattempt^, 
would  be  long.  It  may  be  noticed,  however,  as  aabject  to 
no  inconsiderable  variation,  eapeciall;  in  the  extent  of  dark 
markings  on  the  belly,  flanks,  and  axillaries,  while  ex- 
amplea  are  oocaslonally  seen  in  which  no  trace  of  white, 
and  hwdly  any  of  buff  or  gray,  is  visible, — the  place  of 
tbcee  tints  being  taken  by  several  shades  of  chocolate- 
brawn.  Such  examples  were  long  considered  to  form  a 
distinct  species,  the  8,  aoMnu,  bat  its  invalidity  is  now 
generally  admitted.  Other  examples  in  which  buff  or  nut- 
color  predominatee  have  also  been  deemed  distinct,  and 
to  then  has  been  applied  the  epithet  nuaaia.  Again,  a 
alight  deviation  from  the  ordinary  formation  of  the  tail, 
whose  reetrioee  normally  number  14,  and  present  a  rounded 
torminati<ai,  has  led  to  the  belief  inaspecies,  8.  ftreAwi,  now 
wbolly  disCTedited.  Bat,  setting  aside  two  European 
apecies,  to  be  presently  noticed  more  ^rtioolarly,  there  are 
at  least  a  score,  more  or  leas  nearly  allied,  belonging  to  vari- 
of»  parts  of  the  world,  for  no  considerable  territory  is  witb- 
oot  tta  representative.  Thus  North  America  prodaces  Q. 
wUtom,  to  like  the  English  Snipe  as  not  to  be  easily  dia- 
tiagnished  except  by  the  posseasion  of  16  rectricea,  and 
Anatndiahas  0.  aaafralif,a  utrger  and  aomawhatdiflbiently 


colored  bird  with  IS  rectrloes.  India,  while  aflbrding  a 
winter  resort  to  multitudes  of  the  common  species,  which 
besides  Eun^  extends  its  breeding  range  over  the  whole 
of  northern  Asia,  has  the  scKsalled  Fin-tailed  Snipe,  0. 
wtamroy  in  which  the  number  of  rectrices  are  still  gratier, 
varying  fimm  20  to  28,  it  is  said,  though  22  seems  to  be  tiie 
usual  number.  This  carious  variability,  deserving  more 
attention  than  It  has  yet  received,  only  ooonrs  intiieonter 
feathers  of  the  series,  which  are  narrow  In  form  and  ex- 
tremely stiff,  there  being  alwa^  10  in  the  middle  of  ordl- 
nuy  breadth. 

Those  who  only  know  the  Bnlpe  as  it  shows  itself  In  the 
shooting  aeason,  when  without  warning  it  rlsee  tnm  the 
boggy  ground  uttering  a  sharp  note  that  sounds  like  aeop^ 

teape,  and  after  a  few  rapid  twists,  darts  away,  If  it  be  not 
brought  down  by  the  gun,  to  disappear  in  the  distance  after 
adeanltory  flight,  have  no  conception  of  the  bird's  behaviw 
at  breeding  time.  "Dien,  though  flnahed  quite  aa  suddenly, 
it  will  fly  round  the  Intruder,  at  times  almost  hoTMing 
over  hia  head.  But,  If  he  liave  patience,  be  will  see  it 
mount  aloft  and  there-exeonte  a  aeriee  of  aerial  evolntionaof 
an  astounding  kind.  Alter  wildly  circling  about,  and 
reaohlng  a  height  at  which  it  appears  a  mere  speck,  where 
it  winnows  aruidom  sigzag  coone,  it  abruptly  snoots  down- 
wards and  aslant,  and  tiien  as  abruptly  stops  to  regain  Its 
former  elevation,  and  this  process  it  repeats  many  times. 
A  few  second^  more  or  less  according  to  the  distance,  after 
each  of  these  headlong  deaoents  a  mysterious  sound  strikes 
his  ear — compared  by  some  to  drumming  waA  hy  others  to 
the  bleating  of  a  sheep  or  goat,'  which  sound  evidently 
comes  from  the  bird  as  ft  shoots  downwards,  and  then  only ; 
bnt  bow  the  sound  is  made  is  a  queation  on  which  many 
persona  are  still  undecided.  There  are  those  who  mi^ntain 
that  it  proceeds  from  the  throat,  while  some  declare  it  is 
produced  by  the  wings,  which  sharp-sighted  observers  say 
they  can  see  In  bemulons  motion.  Others,  again,  assert  that 
It  is  caused  by  the  yibration  of  the  webs  of  the  cater  rectri* 
oes,  and  these  last  have  in  support  of  their  opinion  the  fact 
that  a  similar  sound  may  be  made  by  affixing  those  feathers 
to  the  end  of  a  rod  and  drawing  them  tmpldly  downwards  in 
the  same  position  as  they  occupy  in  the  bird's  tail  while 
it  is  performing  the  feat.*  Bnt,  however  it  be  produced, 
the  air  will  also  ring  with  lond  notes  that  have  been  sylla- 
bled tmker,  tinJbor,  tirikar,  while  other  notes  in  a  different 
key,  something  like  d^tpp,  4jfpp>  fljfpPt  rapidly  uttered, 
may  be  heard  as  If  In  response.  The  nest  is  always  on  the 
ground  and  is  a  rather  deep  hollow  wrought  in  a  tuft  of 
heritage,  and  lined  with  dry  grass  leaves.  The  eggs  are 
four  in  number,  of  a  dark  olive  color,  blotched  and  spotted 
with  rich  brown.  The  young  when  fireshly  hatched  are  beau- 
tifully clothed  in  down  of  a  dark  maroon,  variegated  with 
black,  white,  and  buff. 

The  Double  or  Solitary  Snipe  of  English  sportsmen,  8. 
vu^,  a  larger  species,  also  inhabits  northern  £un^  and 
may  be  readily  recognized  by  the  white  ban  In  Its  wings 
and  by  its  16  or  occasionally  18  rectrices.  It  hw  also  a 
very  different  behavior.  When  flushed  it  rises  without 
alann-cry,  and  flies  heavily.  In  the  breeding  season  much 
of  its  love-performance  is  exhibited  on  the  ground,  and  the 
Bounds  to  which  tt  giTes  rise  are  of  anotiiet  character;  but 
the  exact  way  in  which  its  "  drumming  "  la  effected  has  not 
been  ascertained.  Its  gesticnlatlons  at  this  time  have  been 
well  described  by  Prof.  Oollett  in  a  commnnlcation  to  Mr. 
Dresser's  BirtU  ^  Emrvpe  (vol.  vii.  pp.  636-637).  It  visits 
Great  Britain  every  year  at  the  dose  of  summer,  but  In 
very  small  numbers,  and  is  almost  always  seen  sln^y— not 
uncommonly  in  plaoes  where  no  one  conld  expect  to  find  a 
Snipe. 

'The  third  species  of  which  any  details  can  here  be  given 
is  the  Jack-*  or  Half-Snipe,  8.  jroUtmila,  the  smallest  and 
most  beantifhlly  colored  of  tiie  group.  Without  being  as 
namerouB  as  Uie  common  or  flill  Snipe,  It  is  of  ft«quent 
occurrence  in  Great  Britain  from  September  to  April  (and 
occasioniJbr  both  earlierand  later) ;  ont  it  breeds  only,  eo 
fkr  as  is  known,  in  northern  Scandinavia  and  Rnssia; 
and  the  first  tarnstworthy  Information  on  that  subject  was 
obtained  by  Wolley  in  June,  1863,  when  he  found  several 

>  Henoeln  many  languages  the  Snipe  Is  known  t>y  names  signi- 
fying "  Firing  Ooat,"  "Heaven's  Bam."  as  In  Scotland  by  "  Heath- 
erbleater.*' 

>  C£  Heves,  (O^Vwra.  K.  Vet.-Abid  Fdrh.,  lK6,pp.  275-277  (transL 
Naumannia,  1868,  pp.  116. 117),  and  Proc.  Zool.  Soc(etg,  1858,  p.  W2, 
with  Wolley's  remarks  thereon,  2ooI.  Oarteit.  1876,  pp.  201-2m. 

■  Though  this  word  is  clearly  not  Intended  as  a  nickname,  such 
as  Is  the  prefix  which  custom  has  applied  to  the  Daw,  Pie,  Red- 
breast. Titmouse,  or  Wren,  one  can  only  guess  at  Its  origin  or 
meaning.  It  may  be  as  In  Jackass,  an  Indication  of  sex,  for 
It  in  ft  popular  belief  that  the  Jack-Snipe  is  the  male  of  the  com- 
mon species:  or.  again,  It  may  refer  to  the  coroparatlTely  nmall 
slie  of  the  bird,  as  the  "Jack"  In  the  game  of  bowU  Is  the 
smallest  of  the  balls  used,  and  as  flaherman  call  the  smaller  Plkea 
Jacks. 
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cf  its  neste  near  Maoniooiska  in  lApland.'  Inatead  of 
rising  wildly  u  do  most  ot  its  allies,  It  genentll;  lies  so 
eloH  as  to  let  itself  be  almost  trodden  npoDj  and  then  t&kes 
wing  silently  to  alight  at  a  short  distance  (if  it  escape  the 
gun),  and  to  return  to  the  same  place  oa  the  morrow.  In 
t^e  breeding'Seaeon,  however,  it  is  as  noisy  and  conspicu- 
ons  as  its  larger  brethren  while  execnting  its  aerial  evoln- 
tions. 

As  a  group  the  Snipes  are  in  several  respects  highly 
specialized,  but  here  tiiere  is  only  space  to  meotion  the 
sensitiveness  of  the  bill,  which,  though  to  some  extent 
noticeable  in  many  Sandpipers  (see  vol.  rxi.  p.  272), 
is  in  Snipes  carriM  to  an  extreme  by  a  number  of  fila- 
ments, belonging  to  the  fifth  pair  of  nerves,  which 
run  almost  to  the  tip,  and  open  mimediately  under  the 
soft  cuticle  in  a  series  of  cells  that  give  this  portion  of 
the  surface  of  the  premaxillaries,  whea^  exposed,  a 
honeycomb-like  appearance.  Thus  the  bill  becomes  a 
most  delicate  organ  of  seDsation,  and  by  ito  means 
the  bird,  while  probing  for  food,  is  at  once  able  to  dis- 
tinguish the  nature  of  the  objects  it  encounters, 
though  these  are  wholly  out  of  sight-  So  far  as  is 
known,  the  sternum  of  all  the  Snipes,  except  the 
Jack-Snipe,  departs  from  the  normal  Limiooline  for- 
mation, a  fact  which  tends  to  justify  the  removal  of 
that  species  to  a  separate  genus,  Limnocryptes.* 

(a.  n.) 

SNORRO  STURLUSON  (Snorri,  son  of  Sturla) 
(1179-1241),  the  celebr^«d  Icelandic  historian,  born 
in  1179,  the  youngest  son  of  a  chief  in  the  VestfirtSir 
(western  fiords),  was  brought  up  by  a  powerful  chief, 
Jon  LoptssoQ,  in  Odda,  who  seems  first  to  have  awak- 
ened in  him  an  interest  for  histoiy  and  poetry.  ^  Hia 
career  begins  with  his  marriaiffi,  which  made  him  a 
wealthy  man ;  in  1206  he  settled  at  Beylgaholt,  where 
he  constructed  magnificent  buildings  and  a  bath  of 
hewn  stones,  preserved  to  the  present  day,  to  which 
water  was  conducted  from  a  neighboring  hot  spring. 
He  early  made  himself  known  as  a  poet,  especially 
b^  glorifying  the  exploits  of  the  contemporary  Norse 
kmgs  and  earls ;  at  the  same  time  he  was  a  learned 
lawyer,  and  from  1215  became  the  "  logsi>guma&r"  or 
president  of  the  legislative  assembly  and  supreme 
court  of  Iceland.  The  prominent  features  of  his  char- 
acter seem  to  have  been  cunning,  ambition,  and  ava- 
rice, combined  with  want  of  courage  and  avernon  to 
effort.  By  royal  invitation  he  went  in  T21S  to  Norway, 
where  he  remuned  a  hag  time  with  the  youn^  king 
Hakon  and  his  tutor  EaiI  Skull  When,  owing  to 
disputes  between  Icelandic  and  Norwe^an  merchants, 
Skuli  thought  of  a  military  expedition  to  Iceland, 
Snorro  persuaded  him  to  give  up  this  plan,  promising 
to  make  the  inhabitants  submit  to  Hakon  of  their  own 
free  will.  Snorro  himself  became  the  "  lendrmaiSr," 
vassal  or  baron,  of  the  king  of  Norway,  and  held  his 
lands  as  a  fief  under  him.  On  his  return  home,  Snorro 
sent  his  son  to  the  king  as  a  hostage,  and  made  peace 
between  Norway  and  Iceland,  but  his  power  and  in- 
fluence were  used  more  for  his  own  enrichment  and 
aggrandizement — he  was  "  lijgsiigumaSr  "  again  from 
1222  to  1232— than  for  the  advantage  of  the  king. 
Hakon,  therefore,  stirred  up  strife  between  Snorro  s 
kinsman  Sturia  and  Snorro,  who  had  to  from  Reyk- 
jaholt  in  123ft;  and  in  1237  he  left  the  country  and 
went  back  to  Norway.  Here  he  joined  the  party  of 
Skuli,  who  was  meditating  a  revolt  Learning  that 
his  cousin  Sturla  in  Iceland  had  fallen  in  battle  against 
Gissur,  Snorro's  son-in-law,  Snorro,  although  expressly 
forbidden  by  his  liege  lord,  returned  to  Iceland  in 

1  His  account  wu  published  by  Hewltson  In  May,  1855  {Eggt 
Br.  Birdt,  3d  ed.,  U.  pp.  8SS-3&8). 

3  The  so-called  Painted  Snipes,  forming  the  kcqos  Rhvnchxa, 
'  demand  a  few  words.  Four  spisclee  have  been  oeficrlbed,  natiyes 
respectively  of  South  America,  AfHca,  India  with  China,  and 
Australia.  In  all  of  these  it  appe&rti  that  tbe  female  la  larger  and 
more  brilliantly  colored  than  the  male,  and  In  the  Australian 
species  she  is  ftirther  distlngulahed  by  what  in  most  birds  Is  em- 
phatically a  masculine  properlv,  though  its  uae  is  here  iinlmown, 
—namely,  a  complex  trachea,  while  the  male  has  that  argua. 
^mple.  He  Is  auo  beUeved  to  ondertake  the  duty  of  ineuba- 
tfon. 


1239,  and  once  more  took  possesiuon  of  his  property. 
MeanwhUe  Hakon,  who  had  vanquished  Skuli  in  1240, 
sent  orders  to  Gissur  to  punish  Snorro  for  his  disobe- 
dienoe,  either  by  capturing  him  uid  sending  him  back 
to'  Norway  or  by  putting  him  to  death.  Gissur  took 
the  latter  course,  attacked  Snorro  at  his  residence, 
Reykjaholt,  and  slew  him  on  22d  September,  1241. 

Snorro  is  the  author  of  the  Edda  and  of  the  Sagat  of  the 
Nonoegian  Kinga.   The  Edda,  now  called  the  Prose  Edda  to 
distingaish  It  from  the  Poetic  or  Snmttud's  Edda,  was 
finished  in  12SS,  and  consists  of  three  parts.   (1)  The  Cjrf- 
faginranig,  or  the  Delusion  of  Qylfl,  with  a  short  preface, 
gives  a  summary  of  the  ancient  None  mythology,  founded 
on  the  VottupA,  and  other  mythical  poems;  the  author 
gives  a  enhemeristic  account  of  the  ancient  gods,  regarding 
them  as  chiefo  versed  in  witchcraft  who  had  immigrated 
to  the  north  and  there  introduced  their  sjpecial  religion. 
(3)  The  Bk&ldikaparm&l,  or  Art  of  Poetry,  gives,  under  the 
form  of  a  dialogue  between  tbe  god  Bragi  and  the  giant 
(joton)  X^T,  an  explanation  of  all  figurative  mythological 
ezprenions  of  the  ancient  poetry,  and  the  rules  for  usiug 
them.   (3)  The  H6ibUtU,  or  Ennmeiatlon  of  Metres,  is  a 
running  commentary  on  three  poems  composed  by  Snorro 
in  1223  in  honor  of  Hakon  and  Skuli,  tbe  stanzas  of  whieh, 
nnmbeo-ing  about  a  hundred,  are  each  la  a  different  metre. 
Id  the  HSS.  the  Edda  has  received  many  additions,  which  are 
wrongly  ascribed  to  Snorro.  For  different  editions,  see  Edda. 
The  Sagat  of  the  Norwegian  Kings  gives  a  connected  series  of 
biographies  of  the  kings  of  Norway  down  to  Sverri  in  1177; 
here  tiie  auUior  stops,  becaose  tiie  history  of  Sverri  and  his 
succesBois  had  already  been  writtm.  Tbe  woric  opens  with 
the  FniTlinjTaiSajra,  a  brlefhlstoiyofthepretended  immigia- 
tton  into  Sweden  of  the  ^ir,  of  their  snccessora  in  that  coun- 
try, the  kings  of  IJpsala,  and  of  the  oldest  Norwegian  kings, 
their  descendants.   Next  come  tbe  biographies  of  the  sue- 
eeeding  Norwegian  kings,  the  most  detailed  being  those  of 
the  two  mlaionary  kings,  Olaf  Tryggvaaon  and  St.  (Mat 
Snorro's  sources  were  i»rtly  succinct  histories  of  the  realm, 
as  the  chronological  sketch  of  Ari ;  partly  more  volnminooa 
early  collections  of  traditions,  as  the  Sortgt  Konungatal 
{FagrMmia)  uid  the  JarUuaga  ;  partly  legendary  bionajdiieB 
of  Uie  two  Olafs ;  and,  in  addition  to  t^ese,  studies  and 
collections  which  he  himself  made  during  his  Journeys  in 
Norway.   All  tbese  be  worked  up  with  great  independence 
and  critical  sagacity  into  an  harmonious  whole.  Hia  critical 
prinoi|je8  are  explained  in  tbe  prefiMM,  where  he  dwells  on 
the  necessity  of  starting  as  much  as  possible  flrom  trust-  • 
worthy  contemporary  sources,  or  at  least  from  those  neanst 
to  antiqnity, — the  touclistone  by  which  verbal  traditions 
can  be  tested  being  contemporary  poems.   He  inclines  to 
rationalism,  njjecting  the  marvellous  and  reoasting  legends 
containing  it  in  a  more  historical  spirit;  but  he  makes  an 
exception  in  the  accounts  of  the  introduction  of  Christian- 
ity into  Norway  and  of  the  national  saint,  St.  Olaf.  Snorro's 
style  is  pecnliar  to  himself.   He  strives  everywhere  to  im- 
part life  and  vigor  to  his  narrative,  to  express  the  aenti- 
ments  and  feelings  of  the  actors,  and  he  gives  tbe  dialogues 
in  the  individual  character  of  each  person.   EspeoaUy  in 
this  last  he  shows  a  tendent^  to  epigram,  and  often  osm 
hamorons  and  pathetic  expressions.   Besides  bis  prin^al 
work,  he  elaborated  in  a  separate  form  its  better  and  larger 
port,  the  History  of  8L  Olaf  (the  great  OUrf't  Saga).   In  tht 
pre&OB  to  this  he  gives  a  brief  extract  of  the  earlier  history 
and,  as  an  appendix,  a  short  account  of  St.  Olaf' ■  miracles 
after  his  death  ;  here,  too,  he  employs  critical  art,  as  a^ieais 
from  a  comparison  with  his  source,  the  Latin  legend. 

TTtcSqoasQ^tAeAonwfrlanfrin^  bos  been  preserved  In  several 
HBS.of  tnel»thcentui7 ;  tbe  oldest  of  these,  no1ongerextant,hBa 
lost  at  an  early  period  its  flret  leaf  contsJniug  the  preface,  and 
thus  came  to  b^n  witb  the  words,  FCraigta  hOMtbu  \~  orbis  ter- 
rarum),  which  caused  first  this  MS.  and  later  (about  1700)  the 
whole  work  to  be  called  tbe  ifetouMnoto.  Edltiotu :  By  Per- 
IngsUOld,  B  vols,  fol.,  Stockholm,  1697 ;  byOetbard  Sch5aliw  and 
Skule  Thorlacius,  3  vols,  fol.,  Copenhagen,  1777-1783 ;  by  C.  ft.  Un- 

Sr,  1  vol.  8vo.,  Christlania,  1808.  Modem  translations :  Into 
intsb,  by  N.  F.  S.  Oruodtvlg,  ISIS^;  Norwe^an,  by  Jacob 
AaU,  18SS-89,  and  to  P.  A.  Unnoh,  USe ;  Swedish,  by  Rtcbeit. 
1816^,  and  by  H.  Hfldebrand,  1060-71 ;  German,  by  Wacbter, 
1835-88 ;  Engllifib.  by  Lali«,  18U.  (G.  8.t) 

SNOW.  See  Meteoroloot,  vol.  xvi  p.  159 ;  also 
Gboloqy.  vol.  r.  p.  249. 

SNOWDROP,  GcUanthus  nivalis,  is  the  beet-known 
representative  of  a  small  genus  of  Amaiyllids,  all  the 
species  of  which  have  bulm,  linear  leaves;  erect  flower- 
stalks,  destitute  of  leaves  but  bearingat  the  top  a 
solitair;?  pendulous  bell-shaped  flower.  Thewhite  peri- 
anth IS  six-parted,  the  outer  three  segments  binng 
la^er  and  more  oonvex  than  the  inner  series.  Tha 
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nx  anthers  op>en  pores  or  short  slits.  Tho  ovarr  is 
three-«^ed,  ripeDiDg  into  a  three-celled  capsule.  The 
■Dowdiop  ia  adoabtinil  native  of  Gkeat  Bntuo,  but  is 
lai^^  oiiltiTi^  for  market  id  Unoolnshire.  There 
are  namerous  varieties,  differing  in  the  nze  of  the 
flover  and  the  period  of  floverine.  The  doaUe  form 
is  probably  the  least  attraotire.  Other  distinct  species 
of  snowdrop,  not  to  be  confounded  with  the  varieties 
before  mentioned,  are  the  Crimean  snowdrop,  G.  uft- 
eatm-,  with  broad  leaves  folded  like  a  fan,  and  G.'El- 
vxgii,  a  native  of  the  Levant,  with  large  flowers,  the 
three  inner  segments  of  which  have  a  much  larger  and 
more  oooBpiouoas  green  blotch  than  the  commoner 
kinds.  All  the  species  are  very  gnuseful,  and  as  uni- 
versal favorites  amply  repay  cultivation. 

SNOW-SHOES  are  a  kind  of  foot-gear  used  by 
Indians  and  trappers  in  Canada  for  travelling  over  the 
fioien  flur&ee  ca  snow.  In  the  long  North  Amerioao 
winters  they  are  the  sole  means  or  locomotion  when 
railways  and  roods  are  snowed  np,*  as  the  frozen  sur- 
face of  snow  is  not  sufficiently  consistent  to  support 
the  weight  of  the  human  body  without  artificial  aid. 
The  snow-shoer  protects  his  feet  by  wearing  moccasins 
of  moose-skin.   The  framework  of  a  snow-shoe  con- 
sists of  a  long  narrow  piece  of  pliable  hickory  wood 
placed  edgeways  and  then  bent  round  with  an  oval- 
shaped  front,  and  is  adorned  on  the  sid^  with  tufls 
of  crimson  wool.    The  ends  taper  gradually  to  the 
rear,  where  thev  are  fastened  firmly  to  each  other. 
The  total  length  is  about  39  inches,  and  the  width 
from  13  to  16  inches.    Across  the  oval,  and  fitted 
into  the  innde  of  the  framework  by  mortices,  are  two 
battens  of  wood,  5  or  6  inches  dear  of  both  ends. 
Over  Ihs  front  one  at  an  open  space  a  deerskin  ,tbong 
is  fastened)  forming  an  aperture  for  the  reception  of 
the  great  toe.   The  thong  is  then  crossed  over  the 
top  of  the  foot,  passed  round  and  tied  to  the  sides. 
This  leaves  the  heel  free  to  move  up  and  down  on  the 
shoe,  and  rests  the  weight  of  it  on  the  toes.   Over  the 
remainder  of  the  oval  is  stretched  a  network  of  tightly 
drawn  strips  of  leather.    At  a  convention  held  tn 
MoDtre^  on  30th  December,  1871,  a  rule  was  passed 
that  a  "pair  of  racing  shoes,  including  strings,  shall 
not  weigh  less  than  1^  lb,  nor  measure  less  than  10 
inches  of  gut  in  width."    The  motion  of  a  snowshoer 
in  the  distanoe  is  curious,  and  resembles  that  of  some 
ungainly  webb-footed  animal.    On  using  the  imple- 
meats,  the  knees  must  be  tamed  inwards  and  the 
forepart  of  the  feet  outwards  to  avoid  wounding  the 
ankles  with  the  frameworks.   At  first  the  fatigue 
and  consequent  stiffness  are  great ;  but  with  practice 
this  wears  off  and  the  motions  become  easy.  The 
speed  attuned  as  compared  to  that  in  skating  is  not 
quick.    The  following  are  the  best  recorded  times  in 
Montreal,  Canada,  with  shoes  of  regulation  size  and 
weight:  100  yards,  12  sea  ;  220  yards,  26  sec. ;  J  mile, 
1  mm.  7}  sec  ;  i  mile,  2  min.  33  sec. ;  }  mile,  4  min. 
21  sec  ;  1  mile,  5  min.  42}  sec. ;  2  miles,  11  min.  52| 
sec  ;  3  miles,  20min.  18  sec  ;  4miles,  27  min.  lOsec.  ;. 
4i  miles,  30  min.  36  sec  ;  5  miles^  33  min.  49}  sec 
The  best  history  of  the  pastime  and  its  records  is  Mon- 
treal Snow$hoe  Cfuh,  am.  8vo.,  Hontreal,  1882.' 
SNUFF.  See  Tobacco. 

SNTDBBS,  F&AflZ  (157^1657),  painter  of  ani< 
and  still  life,  was  bom  at  Antwerp  in  1579.  In 
1593  he  ma  stud^nff  under  Peter  Breughel,  and 
mfterwards  he  received  instruction  from  Henrv  van 
Balen*  the  first  master  of  Vandyke.  He  devoted  him- 
self to  painting  flowers,  i^it,  and  subjects  of  still  life, 
but  afterwards  tnmed  to  animal-painting,  and  executed 

1  rSnov-oboes  are  need  In  those  parts  of  Canada,  Maine,  and  the 
noTttawestem  terrltorlea  where  the  couotr?  Is  not  opened  tipbjr 
nllroads  and  tttrnplkes,  and  the  population  Ii  spams.  They  dis- 
appear, except  for  amtiHement,  before  modem  methods  of  travel, 
even  on  the  frontier.— Am.  Ed.] 

>  f  The  rtid,  or  Scandinavian  anow-shoe,  four  or  Ave  Inches 
wide  and  trova  nix  to  sixteen  feet  long,  Is  In  constant  use  In  Kor- 
war  and  Sweden.  See  Da  ChalUu's  Xand  qf  (Ac  Midnighl  aan,  p. 
S7 IQ-  ^Vew  York,  1882.— Am.  Ed.] 


with  the  gr^test  skill  and  spirit  hunting  pieces  and 
combats  of  wild  animals.  His  composition  is  rich  and 
varied,  his  drawing  correct  and  vigorous,  Ua  touch 
bold  and  thoroughly  expressive  of  the  different  textures 
of  the  furs  and  skins  of  the  animals  represented.  His 
excellence  in  this  department  excited  the  admiration 
of  Rubens,  who  freqaentlf  employed  him  to  punt 
animals,  fruit,  and  stall  life  m  his  own  pictures,  and  he 
assisted  Jordaens  in  a  similar  manner.  In  the  lion 
and  boar  hunts  which  bear  the  name  of  Snyders  the 
hand  of  Rubens  sometimes  appears.  He  was  appointed 
prindpal  painter  to  the  archduke  Albert,  governor  of 
the  Low  Countries,  for  whom  he  executed  some  of  his 
finest  works.  One  of  these,  a  Stag-Hunt,  was  pre- 
sented to  Philip  III. ,  who  commissioned  the  artist  to 
paint  several  subjects  of  the  chase,  which  are  still  pre- 
served in  Spain.    Snyders  died  at  Antwerp  in  1657. 

SOAP  mi^  in  general  terms  be  defined  as  a  chemi- 
oal  compound  resnltinff  from  the  union  of  fattj;  oils 
and  fats  with  alkaline  bodies.  In  a  scientific  definition 
the  compounds  of  fatty  acids  with  basic  metallic 
oxides,  lime,  magnesia,  lead  oxide,  etc,  should  also  be 
included  under  soap ;  but,  as  these  oomponnds  are 
insoluble  in  water^  while  the  very  essence  of  a  soap  in 
its  industrial  relations  is  solubility,  it  is  better  to  speak 
of  the  insoluble  compounds  as  "plasters,"  limiting 
the  name  "soap"  to  the  compounds  of  fatty  acids 
with  soda  and  potash.  Soap  both  as  a  medicinal  and 
as  a  cleansing  agent  was  known  to  Plinv  {ff.  N., 
xxviii.  51),  who  speaks  of  two  kinds-^-hard  and  soft 
— as  used  the  Germans.  He  mentions  it  as  origi* 
nally  a  Gallic  invention  for  giving  a  bright  hue  to  the 
bur  ("mtilandiacapilliB").  lliere  is  reason  to  bdieve 
that  soap  came  to  the  Romans  from  Germany,  and 
that  the  detergents  in  use  in  eariier  timeb  and  men- 
tioned as  soap  in  the  Old  Testament  ( Jer.  ii.  22 ;  Mai. 
iii.  2,  etc )  refer  to  the  ashes  of  plants  and  other  such 
puri&ing  agents  (comp.  vol.  x.  p.  621). 

Till  Cnevreul's  classical  researches  on  fattv  bodies 
(1811-23)  it  was  believed  that  soap  consisted  simply 
of  a  binary  compound  of  fat  and  alkali.  Claude  J. 
Geoffrey  in  1741  pointed  out  that  the  fat  or  oil  recov- 
ered from  a  soap  solution  by  neutralization  with  a 
mineral  acid  differs  from  the  ori^nal  fatty  substance 
b:^  dissolving  readily  in  alcohol,  which  is  not  the  case 
with  ordinary  fats  and  oils.  The  significance  of  this 
observation  was  overlooked ;  and  eoually  unheeded 
was  a  not  less  important  discovery  by  Scheele  in  1783. 
In  preparing  leiul  plaster  by  boiling  olive  oil  with 
oxide  of  IcEia  and  a  little  water^-Ht  process  palpably 
analogous  to  that  of  the  soap-boiler-^be  obtained  a 
sweet  substance  which,  called  by  himself  ' '  Oelsiiss ' ' 
('^principium  dulce  oleonun"),  is  now  known  as 
'  glycerin. ' '  These  discoveries  of  Geoffrey  and  Scheele 
formed  the  basis  of  Chevreul's  researches  by  which  he 
laid  bare  the  constitution  of  oils  and  the  true  nature 
of  soap.  (See  OiLS,  vol.  xvii.  p.  761,  and  Glycerin, 
vol.  X.  p.  621.)  In  those  articles  it  is  pointed  out  that 
all  fatty  oils  and  ^ts  are  mixtures  of  glycerides,  that 
is,  of  bodies  related  to  the  alcohol  glycerin  C3Hp(0H)a, 
and  some  fatty  acid  such  as  palmitic  acid  (0||U,,Oi)H. 
Under  suitable  conditions 

OHtfOH)!  +  3(CisHsiO>)H  give  C>Hfi'CisHuOi)>-|-3HiO 
Glycerin.     Palmitic  Add.  Palmitin.  Water. 

The  corresponding  decomposition  of  palmitin  into 
palmitic  acid  and  glycerin  takes  place  when  the  glyce- 
ride  is  distilled  in  superheated  steam,  and  similuiy  it 
can  be  realized  by  boiling  in  water  mixed  with  a  suit- 
able proportion  of  caustic  ^tash  or  soda.  But  in  this 
case  the  fatty  acid  unites  with  the  alkali  into  ita  potash 
or  soda  salt,  forming  a  soap — 

aHstCisHiiOi))  +  3NbOH  —  SNaCiiHnOi  +  CsHs(OH)a 
Palmitin.     Sodk  Hydrate.     Soap.  Gljroetlo. 

Of  the  natnral  &ta  or  ^yoerides  contained  in  oils  the 
most  important  in  addition  to  palmitin  are  stearin  and 
olein,  and  these  it  may  be  suffident  to  regard  as  the 
prindpal  fktty  bodies  oonoemed  in  soap-making. 


Digitized  by 


Google 


S14 


SOAP. 


The  general  charaoters  of  a  soa^i  ate  a  certain  greasi- 
ness  to  the  toueh,  reader  solubility  in  water,  with 
formation  of  visoid  Bolutions  which  on  agitation  yield 
a  tenacious  froth  or  "lather,"  an  indispoeition  to 
oryBtaUize,  readineas  to  amalgamate  with  small  pro- 
portuons  of  hot  water  into  homogeneous  slimes,  which 
op  cooling  set  into  jellies  or  more  or  less  consistent 
pastes.  Soaps  give  an  alkaline  reaction  and  have  a 
decided  acria  tasto  ;  in  a  pure  condition — a  state  never 
reached  in  practice — they  have  neither  smell  nor  color. 
Almost  without  exception  potash  soaps  even  if  made 
ftom  the  solid  fktty  adds  are  "  soft,  and  soda  soaps, 
although  made  with  fluid  olein,  are  "hard";  hut 
there  ue  oon^derable  variations  according  to  the  pre- 
Tuling  &tty  add  tu  the  compound.  Almost  all  soda 
■caps  are  precipitated  from  Uieir  watery  solutions  bv 
the  addition  of  a  sufficiency  of  oommon  salt  Potash 
soap  with  the  same  recent  undergoes  double  decom- 
position— a  proportion  being  changed  into  a  soda  soap 
with  the  formation  of  chloride  of  potassium.  Soap 
when  dissolved  in  a  large  amount  of  water  suffers 
hydrolysis,  with  formation  of  a  precipitate  of  alka- 
liferous  &tty  add  and  a  solution  containing  free  alkali 
Its  cleansing  power  is  ordinarily  explained  by  this 
reaction ;  but  it  is  difficult  to  see  why  a  solution  which 
has  just  thrown  off  most  of  its  fatt^  acids  should  be 
disposed  to  take  up  even  a  g^yoande.  It  is  more 
likelf  that  the  deui»ng  power  of  aoap  is  due  to 
the  inherent  property  <v  its  solution  to  emulsionize 
fats. 

Aenn  soaps  are  compounds  of  soda  or  potash  with 
tlie  complex  acids  (chiefly  abietao)  of  which  coniferous 
redns  consist.  Their  formation  is  not  due  to  a  true 
process  of  saponification ;  but  th^  occupy  an  important 
place  in  compound  soaps. 

UAiTTTTAcatntK. — The  varieties  of  ■oAps  made  are  namer- 
odb;  tiie  purposes  to  whiah  they  are  applied  are  variwi ;  the 
materials  emplojred  embrace  a  considerable  tange  of  oils, 
Ala,  and  other  tmdiea ;  and  the  proce— en  adopted  undergo 
many  modiflcations.  As  ngards  jnoeeaMB  of  ma&nfitctoTe 
soaps  may  be  made  by  the  direct  combination  of  fotty  adds, 
■epaiated  from  oils,  with  alkaline  soIntionH.  In  the  mana- 
futore  of  stearin  for  candles,  etc.,  the  fatty  matter  Is 
decomposed,  and  the  liquid  olein,  separated  from  the  solid 
frttr  adds,  la  employed  ai  an  ingredieat  In  soap-ioalElng. 
A  soap  so  made  la  not  the  result  of  sapraiifieation  but  of  a 
simple  combination,  as  Is  the  case  also  with  resio  soaps. 
All  other  soaps  resnlt  from  the  combination  of  &t^  oils 
and  &ti  with  potash  or  soda  solutions  under  conditions 
which  ftvor  saponlfteation.  The  soap  solution  which  xe- 
salts  from  the  oomblnatlon  fbrms  soap^Ise  and  Is  a  mixtnre 
of  soap  with  water,  the  excess  alkali,  and  the  glycerin  libe- 
rated from  the  oil.  In  such  condition  ordinary  soft  soaps 
and  certain  kinds  of  hard  soap  are  brought  to  the  market. 
In  card  soaps,  however,  which  form  the  basis  of  most 
household  soap,  the  uneomblned  alkali  and  the  glycerin 
are  separated  by  "  salting  ont,"  and  the  soap  in  this  condi- 
tion contains  about  30  per  cent,  of  water.  Soap  may  Im 
framed  and  finished  In  tills  sb^  but  almost  Invariably  it 
noeivei  a  ftirt^  treatment  called  **  refining  "  or  "  fitting," 
in  which  by  xsmelting  with  water,  wltii  or  without  the 
subsequent  addition  of  other  agents  to  harden  the  finished 
product,  the  soap  may  be  made  to  contain  from  60  to  70  per 
cent  of  water  and  yet  present  a  firm  hard  texture. 

Among  the  raw  materials  used  by  the  soap-boiler  the 
principal  fatty  bodies  are  Ixllow,  lard,  palm  oil,  palm-kernel 
oil,  olive  oil,  cotton-seed  oil,  seeame  oil,  and  coooa-nnt  oU 
for  hard  soa^  and  fish  oil,  linseed  oil,  marrow  bt,  and  the 
lower  qualities  of  other  oils  obtained  by  extraction,  etc, 
for  potash  or  soft  soaps.  Almond  oil,  spermaceti,  cocoa- 
butter,  ground-nut  oil,  and  some  others  form  the  basis  of 
certain  toilet  and  medicinal  soaps.  Besin  and  colophony 
form  essential  Ingredients  in  yellow  soaps.  The  alkalis  are 
used  almost  exclusively  in  the  condition  of  caustic  lyes, — 
BolutioDB  of  their  respective  hydrates  in  water.  Caustic 
soda  is  now  obtained  direct  from  the  soda  mannfjacturer, 
and  one  operation,  caosticlzing  the  soda,  is  thus  spared  the 
soap-boiler.  Potash  lyes  are,  however,  principally  sharp- 
en^ or  cauBticized  by  the  soap-boiler  himself  from  potash 
carbonate,  the  prooeas  for  which  is  described  under  Potas- 
BiUM  Metals  (vol.  xix.  p.  606). 

The  process  of  soap-boiling  Is  carried  ont  In  large  iron 
boilers  called  "soap  pans"  or  "coppers,"  some  of  which 
have  cauadty  for  a  charge  of  30  tons  or  more.  The  pan 


proper  Is  sanuounted  by  a  great  cone  or  horaei  called  a 
curb,  to  provide  for  the  foaming  up  of  the  boiling  mussod 
to  prevent  loss  fr<nn  overfiowing.  Formerly  the  pans  were 
heated  by  open  firing  from  buow ;  bnt  now  »e  almost 
universal  praetloe  Is  to  boil  hr  steam  iojeeted  from  per- 
forated pipes,  colled  vritiiin  the  pan,  such  lu{ecti(Hi  fkvoriog 
the  unintrm  heatdng  of  the  mass  and  causing  an  agitation 
&vorable  to  the  ultimate  mixture  and  saponification  ot  Uie 
materials.  Direct  firlns  is  used  for  the  seeond  boUlag 
the  soap  mixtnre;  but  nr  tills  superheated  steam  may  witli 
advantage  be  substituted,  either  applied  by  a  stean-)aAet 
round  tiie  pan  or  by  a  closed  ooil  of  pipe  withia  it  Jn 
large  pans  a  mechanical  stirring  apparatus  is  pievidad, 
whieh  i^  amne  oases,  as  in  Morfitf  a  stsant  twitl,"  is  fonnei 
of  tiie  Bteam-heating  tubes  geared  to  rotate.  Oiased  cylin- 
ders in  which  the  materials  are  boiled  under  pressure  an 
also  employed  for  certain  soaps. 

Curd  Bo^, — The  oil  mixtnre  used  differs  In  the  seveial 
mamifkctorlng  oonntrlee,  and  the  commercial  name  <iS  ttie 
product  is  correspondingly  varied.  In  Oomany  tallow  is 
the  prindpal  fat ;  in  France  olive  oil  occupies  the  chief 
place  and  the  product  is  known  as  MarseiUea  or  Outilo 
soap ;  and  in  England  tallow  and  oil  are  largely  used. 
But  in  all  countries  a  mixture  of  several  oils  ent^  into 
tiie  composition  of  curd  soape  and  the  proportions  used  have 
no  fixity.  For  each  ton  ot  soap  to  be  made  from  12  to  18 
cwts.  of  oil  is  required.  The  soap  pan  Is  charged  with  the 
tallow  or  other  fat,  and  open  steam  is  tamed  on.  -  So  soon 
as  the  tallow  is  mdled  a  quantity  of  weak  lye  is  added,  and 
the  agitation  of  the  iiijected  steam  causes  the  tmb  and  lye 
to  become  inttmately  mixed  and  producesa  milky  emnlsioii. 
As  the  lye  becomes  atworbed,  a  condition  indla^ed  by  ths 
taste  of  the  goods,  additional  quantities  of  lye  of  increasing 
strength  ue  added.  After  some  time,  the  contents  of  the 
pan  begin  to  clear  and  l>eoome  in  the  end  very  transparent. 
Lye  still  continues  to  he  poured  In  till  a  sample  tsstes  dis- 
tinctly alkaline, — a  test  which  indicates  that  the  whole  of 
the  fatty  acids  have  been  taken  up  by  and  combined  with 
the  alltali.  Then  without  ftirther  addition  of  alkali  the 
twiling  is  continued  for  a  few  miuutee,  when  the  soap  is 
ready  for  salting  ont  or  "  graining."  Either  oommon  salt 
or  strong  brine  in  measured  quantity  is  added  to  the  ebarge, 
and,  the  soap  twing  Insoluble  in  sad)  salt  solution,  a  se^ 
ration  of  constituents  takes  place :  the  soap  collects  on  the 
Burfkoe  in  an  open  granular  oondition,  and  tiie  spent  lye 
sinks  to  the  bottom  after  it  has  been  left  for  a  short  time 
to  settle.  Supposing  now  tiiat  a  pure  soui  witiiout  redn 
is  to  tte  made — a  product  little  seen  in  the  market — the 
spent  lyeis  run  off,  steam  is  again  turned  on,  pare  water  or 
very  vroak  lye  ran  in,  and  the  oontente  boiled  up  till  the 
whole  is  thin,  olose,  and  dear.  Hie  soap  Is  from  Uiis  again 
gnUned  off  or  salted  out,  and  the  undeiiye  so  tiirown  down 
carries  with  It  colored  impurities  which  may  have  been  In 
the  materials  or  which  arise  from  contact  with  the  boiler. 
Such  washing  process  may  have  to  be  repeated  several  times 
when  Impure  materials  have  been  used.  The  spent  lye  ot 
the  washing  being  drained  off,  the  soap  now  receives  its 
strengthening  boll.  Stewn  is  turned  on,  and,  the  mass 
being  brought  to  a  dear  condition  with  weak  lye  or  watoi, 
strong  lyeu  added  and  the  boiling  oontinnedwith  dose 
steam  till  the  lye  attains  euoh  a  state  of  oonoentiation  that 
the  soap  is  no  longer  soluble  in  it,  and  it  will  aeiparate  from 
the  canstic  lye  as  fh>m  a  oommon  salt  solution.  The  con- 
tents of  the  pan  are  onoe  more  allowed  to  cqdI  and  settle, 
and  the  soap  as  now  formed  oonstitatee  a  pure  card  soap, 
carrying  witii  it  some  proportion  of  unocMnbined  alkali,  bnt 
containing  the  minimum  amount  of  water.  It  may  be 
skimmed  off  the  nnderlye  and  placed  direct  in  the  fnmea 
for  solidification  ;  but  tliat  is  a  practice  soarody  at  all  fol- 
lowed, the  addition  of  resin  soap  in  the  pan  and  the  sub* 
sequent  "  cmtcbing  in  "  of  silicate  of  soda  and  adulterant 
mixings  being  features  oommon  to  tiie  manufacture.  Hie 
lye  from  the  strengthening  boil  oontaina  mooh  alkali  and 
is  used  in  connection  with  other  boillnga 

Mottted  Soap. — A  pure  curd  soap  always  carries  with  it 
into  the  cooling  frame  a  oonsldenble  amount  of  colored 
impurity,  snob  as  iron  sulphate,  etc.  YThen  it  is  permitted 
to  oool  rapidly  the  coloring  matter  remains  nnifonnly  diSi^ 
seminated  thronghout  the  mass ;  bnt  when  meansare  taken 
to  cause  the  soap  to  cool  and  soiidii^  slowly  a  segr^atitm 
takes  place:  the  stearateandpalmitiAeformasemi-ciystal- 
line  solid,  while  the  oleate,  solidifying  more  slowly,  comes 
by  itsdf  into  tranducent  veins,  in  which  the  greyer  paii 
of  the  colored  matter  is  drawn.  In  this  way  mottled  or 
marbled  soap  is  formed,  and  snch  mottled  appearanoe  waa 
formerly  highly  valued  as  an  indication  of  freedom  from 
excess  of  water  or  other  adnlteration,  because  in  fitted 
soaps  the  impurities  are  either  washed  out  or  fall  to  the 
bottom  of  the  mass  in  cooling.  Now,  however,  the  most 
perfect  mottle  can  be  produced  by  working  cdwing  mattn 
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We  tbe  aou  tm  the  tnma,  ud  mottling  1b 
btteg  k  oertinokte  of  ezoellfniM  of  qnali^. 

Tiltm  Amp  oonaiBts  of  a  miztore  of  wiy  hard  tkHty  soap 
with  a  Tuiable  proportion — np  to  40  per  cent  or  more->of 
mdA  soap.  That  robBtauce  by  itself  has  a  tenadoaa  gln^ 
eoHiitciioe,  and  its  intermlxtare  in  exoew  renders  the  re- 
nltiiigciHnpoiind  soft  and  greasy.  The  ordinal' method 
tf  admng  redo  oonsbits  in  stirring  it  in  small  fragments  i 
iotetlientty  Boapin  the  stage  of  dear-bolUng;  but  abet- ! 
tor  nsolt  is  obtained  by  sepantely  preparing  a  fatf7  soap  | 
ind  the  resin  soap,  and  combining  the  two  in  the  pan  after 
tbe  soderlye  has  been  salted  out  and  removed  from  the 
btty  nap.  The  compound  then  receives  Its  strengthening 
boil,  after  whieh  it  is  fitted  by  boiling  with  added  water  or 
weak  lye,  oontinnlng  the  boil  till  by  examination  of  a  sample 
tliepraper  consistency  has  been  reached.  On  settllngadark- 
nkired  "  nlgfcer  "  or  nnderlye  separatee  out,  which,  because 
it  oootaiof  some  soap  and  alkali.  Is  saved  for  tbtnre  use. 

Jfarias  <8Mp. — Coooa-nat  oil  behaves  as  regards  saponi- 
flcatioB  ijotte  differently  from  all  other  oils  and  &ts  in 
idstton  to  tbe  eaostio  alkalies.  It  does  not  form  an  emnl- 
ii«  with  weak  alkalies ;  those  even  under  prolonged  boiling 
have  no  loflnence  on  tiie  fkt.  With  strong  alkaline  soln- 
tioas,  en  the  other  hand,  It  saponifies  with  the  utmost 
readincsi  even  without  heat,  and  fbmu  without  the  separa- 
tioB  of  iny  nnderlye  a  soap  of  stiff,  firm  consistence  not- 
withstaoding  the  nresenoe  of  a  very  laxge  percentage  of 
vitsr.  SqA  soap  is  not  insolnble  in  a  steong  solatlon  ot 
■dt;  hsnee  tt  fimu  a  lather  and  can  be  osed  fior  washing 
with  sea  water,  from  which  peculiarity  it  derives  its  name 
*  msiiDe  soap."  Being  thus  soluble  in  salt  water  It  cannot 
sf  eonse  be  salted  out  like  common  soaps;  bat  if  a  veir 
coneeHtrated  salt  solatton  Is  used  preidpitation  is  eOtoted, 
sad  a  mrd  so»  Is  separated  ao  hard  and  lefkictory  as  to  be 
pnettodly  nseleas.  Cocoa-nut  soap  Is  usually  prepared  1^ 
the  ■o-ealled  oold  method,  in  which  the  &t  heated  to  80°  C  is 
tnated  with  a  calculated  quantity  ttf  caustic  soda  solation 
rfqpi  gr.  1.860^  the  two  eoDstitnents  being  atirrad  together 
till  tte  setting  and  hardening  of  the  combination  jnevents 
farther  agitation.  The  property  that  ooooa-nut  soap  pos- 
■HHS  of  absorbing  large  proportions  of  water,  and  yet  pre- 
nating  tiie  appearance  of  a  hud  solid  body,  makes  tiie 
ntsrU  a  fikvorite  basis  for  highly  sfq^histicated  oomponnds^ 
ia  wUeh  water,  snlphate  of  soda,  and  other  alkaline  solo- 
tiODi,  soluble  silicates,  fuller's  earth,  stareh,  etc,  play  an 
fanp<ntant  and  Inilky  part.  Coooa-nntsoap  is  littie  prepared 
by  itHlf ;  but  it  fbrms  a  principal  ingredient  in  compoond 
NSps  meant  to  Imitate  card  and  yeUow  soaps.  Two  prin- 
cipal metlioda  of  preparing  such  compound  soaps  are  em- 
fUsjfd,  In  the  fliBt  way  the  ordinary  oil  and  the  cocoa-nut 
«1  are  mixed  and  saponified  togetherwith  such  a  measnred 
qvantity  of  alkaline  solution  as  serves  to  produce  a  hard 
■oap  without  any  salting  ont  or  separatioo  of  nnderlye. 
Aoeoidlng  to  tiie  second  plan,  tbe  ordinary  oil  is  treated  as 
fiir  the  preparation  of  a  card  soap,  and  to  uiia  the  ooooa-nut 
MM  separately  saponified  is  added  In  the  pan  and  both  are 
WUed  together  till  they  form  a  homogeneona  soap. 

flOteate  8oap».—A  fbrther  means  of  enabling  a  soap  to 
MBtMn  large  proportions  of  water  and  yet  present  a  firm 
flonsistenoB  is  fonnd  in  the  use  of  silicate  of  soda.  The 
AieBte  in  the  form  of  a  oonoentrated  solution  is  cmtcbed 
or  stirred  into  the  soap  in  a  mechanical  mixing  machine 
after  the  completion  of  the  saponification,  and  it  appears  to 
eater  Into  a  distinct  chemical  combination  with  the  aoap. 
While  silioate  soaps  bear  heavy  watering,  the  soluble  sili- 
eate  itself  is  a  powerftal  detergent,  and  it  poeecaaoH  certain 
advantages  when  used  with  hud  waters,  so  that,  taking  iti 
ehea|Hie8s  into  account,  the  question  whether  its  Intro- 
doebon  into  soap  is  a  ftand  may  be  ftirly  discussed  and 
Mefa  said  In  its  defence.^ 

Ansiiiig.— The  frames  into  which  hard  soaps  are  ladled 
for  eooling  and  solidification  consist  of  rectangular  hozee 
made  of  iron  plates  and  bound  and  clamped  tether  In  a 
way  that  allows  the  sides  to  be  removed  when  required. 
Tbe  Bolldifieation  ia  a  very  gradual  prooeas,  depending,  of 
eimise,  for  its  completion  on  the  else  of  the  block ;  bnt 
befitte  cutting  Into  bars  it  Is  essential  that  the  whole  should 
be  set  Mid  hardened  throngh  Mid  through,  else  the  cat  bars 
would  not  hold  together.  Many  Ingenloos  devices  for  finm< 
lag  ban  bam  been  prodneed;  W  generally  a  strong  frame 
is  Had,  ■eroas  whleb  sted  idres  are  stretudied  at  distances 
equal  to  the  sise  of  the  bars  to  be  made,  the  blocks  being 
first  cot  Into  slabs  and  then  into  bars. 

8^  Asp.— As  already  satd,  soft  soaps  are  made  with 
fsteh  lyes^  although  In  pnotieeasDullqaaatiferof  sodals 
ibo  osed  to  give  the  soap  some  oonristencsL  There  is  no 
scpsiation  of  nnderiyes  in  potash  soap,  oonseqnently  the 


prodnet  eontidns  the  whole  oonstituents  of  tbe  oils  nsed,  as 
the  operatlm  of  salting  ont  Is  qnite  Impracticable  owing  to 
the  double  decomposition  which  resulto  from  the  action  of 
salt,  producing  thereby  a  hard  principally  soda  soap  with 
formation  of  diloride  of  potassinm.  Owing  to  this  circum- 
stance it  is  Impossible  to  "  fit "  or  In  any  way  purify  soft 
soap,  and  all  Imnnrities  which  go  into  the  pan  of  necessity 
enter  into  tiie  finished  product.  The  making  of  soft  soai^ 
although  thus  a  mnch  less  complex  procees  than  hard  soap 
making,  is  one  t^t  demands  mnch  skUI  and  experience  for 
its  success.  From  the  conditions  of  the  manumcture  care 
must  be  taken  to  regulate  the  amount  and  strength  of  the 
alkali  in  proportion  to  tbe  oil  osed,  and  the  degree  of  con- 
centration to  which  the  boiling  ought  to  be  continued  has 
to  be  determined  with  close  observation. 

Toilet  Soapt,  etc — Soaps  nsed  in  pereonal  ablution  in  no 
way  differ  from  the  soaps  previouBly  alluded  to,  and  may 
oonsist  of  any  of  the  varieties.  It  is  of  consequence  that 
thOT  shonid,  as  fhr  as  possible,  be  free  from  excess  of  alkali 
and  all  other  salts  and  foreign  ingredients  which  may  have 
an  injurious  effect  on  the  skin.  The  manubcturer  of 
toilet  soap  generally  takes  care  to  present  his  wares  in  con- 
venient form  and  of  M[reeable  appearance  and  amell ;  the 
more  weighty  duty  of  having  them  free  from  uncombined 
alkali  is  In  many  cases  entirely  overlooked.  Transparent 
soaps  are  prepared  by  dissolving  ordinary  soap  in  stnHig 
alcohol  and  distilling  off  the  greater  portion  of  the  alcohol 
till  tiie  residue  eomea  to  1^  oondilwm  of  a  thick  trans' 
parent  jelly.  This,  when  cast  Into  forma  and  allowed  to 
harden  and  dry  slowly,  oomee  out  as  transparent  soap.  A 
class  of  transparent  soap  may  also  be  made  oy  the  cold  pro- 
cess, with  the  use  of  coooa-nnt  oil,  castor  oil,  and  sugar.  It 
generally  ooDtalns  m  large  amount  of  unoomblned  alkali, 
and  that,  with  Ita  unpleasant  odor  of  cocoa-nut  oil,  makes 
it  a  most  undesirable  soap  for  personal  use.  Toilet  soaps  of 
common  quality  are  pcrnimea  by  simple  melting  and  stir- 
ring Into  the  mass  some  cheap  odorous  body  that  is  not 
affected  by  alkaltee  under  the  influence  of  heat.  The  finer 
soaps  are  perfhmed  by  the  oold  metliod :  the  soap  is  shaved 
down  to  thin  slices,  and  the  essential  oil  kneaded  into  and 
mixed  with  it  by  special  machinery,  after  which  It  is 
formed  into  cakee  by  pressure  in.sult^le  moulds. 

Glyooln  aoap  ornlnarily  coosfsta  of  about  equal  parts  of 
pore  hard  so^>  and  glycerin  (the  latter  valuable  for  ite 
emollient  properties).  The  soap  Is  melted  by  heat,  the  gly- 
cerin is  stirnd  in,  and  the  mixture  strained  and  poured 
into  forms,  in  which  It  hardens  but  riowly  Into  a  transpa- 
rent mass.  With  uceas  of  glycerin  a  fluid  soap  Is  fortned, 
soap  being  soluble  In  that  body,  and  such  fluid  soap  has 
only  feeble  lathering  properties,  Boap  oonb^nlng  small 
proportions  of  glycerin,  on  the  other  hand,  forms  a  very 
tenacious  lather,  and  when  soap  bubbles  of  an  enduring 
character  are  desired  glycerin  is  added  to  the  solution. 
Soaps  are  also  prepared  in  which  large  proportions  of  fine 
sharp  sand,  or  of  powdered  pumice,  arc  incorporated,  and 
these  substances,  by  their  abrading  action,  powerfully  assist 
the  detergent  inflnenoe  of  tiie  soap  on  hands  much  begrimed 
by  manufacturing  operations.* 

Medicated  Boapt  contain  certi^n  substances  which  exercise 
a  specific  influence  on  the  skin.  A  few  medicated  soaps  are 
prepared  for  internal  use,  among  which  are  oroton  soap  and 
jalap  aoap,  both  gentier  cathartics  than  tiie  uncompounded 
medicinal  principles.  Medicated  soaps  for  external  use  are 
only  employed  In  cases  of  skin  Omenta  and  as  prophylactic 
wawes.  Among  the  principal  varietiee  are  those  which 
contain  carbolic  acid,  petroleum,  borax,  camphor,  chlorine, 
iodine,  mercurial  saJts,  solphnr,  and  tannin.  Arsenical 
soap  is  very  much  employed  by  tKzidermists  for  the  preser- 
vation of  we  skins  of  birds  and  mammals.  It  consists  of  a 
mixture  of  white  arsenic,  hard  soap,  Mid  slaked  lime,  say 
1  OS.  of  each,  with  12  oz.  of  carbonate  of  potash,  the  whow 
being  made  into  a  stiff  paste  with  water. 

The  following  table  Indicates  the  avenge  eompodtlon  of 
several  commercial  soaps : 
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Coooa-nut  oil  soap 
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Slllcatosoap  
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>  [Boras  alsohasaeommeielaivalaeasadetei 
sfoartaln  soaps.  See  Bobax,  vOL  Iv.  p.  tf.— Am. 


1  Ingredient 


•  "Soap  powden"an<<  "soap  extraets 
I  tions  (rfiSkiJles. 


S"  are  slmplT  prepam* 
Including  reiin  acids. 
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SOAP  BARK-SOCIAi;[SM. 


Soap  AnalyiU. — Here  it  will  be  Bufflclent  to  mention  a 
fiiw  tests  which  can  be  executed  withoot  special  chemical 
knowledge.  To  detenniue  the  water  in  a  aoap — a  moet  im- 
portant question —  a  few  thin  slices  are  weighed  and  dried 
in  a  stove  at  106°  C.  so  long  as  toes  of  weight  continues. 
The  loss  of  weight  is  the  measure  of  ancombined  water  in 
the  sample.  Added  salts,  such  aa  alkaline  silicates,  sul- 
pbates.  eto.,  and  Insolabla  earthy  admlxtares  an  detected 
hy  boiling  a  sample  with  alcohol,  In  which  only  the  soap 
proper  dissolves.  The  residne  is  collected  in  a  filter,  washed 
with  hot  alcohol,  and  weighed.  An  excessive  proportion 
of  snrplns  alkali  can  be  detected  by  dissolving  ue  soap  in 
hot  mter  and  adding  a  salBelenoy  of  latarated  aolatlon  of 
oonunon  salt  to  salt  It  ont.  The  alkali  remains  in  solatlon 
and  can  M  determined  by  the  amount  of  a  standard  acid 
solution  it  neutralizes. 

Gommeree. — UarseilleB  has  long  been  recognised  as  the 
most  important  oentxe  of  ti»  soap  trade,  a  position  that 
city  originally  achieved  throngh  its  ready  command  ct  the 
supplies  of  olive  oil.  The  city  is  still  very  favorably  situated 
for  obtainiag  supplies  of  oils  both  local  and  foreign,  includ- 
ing sesame,  ground  nut,  castor  oil,  etc.  In  England  the 
soap  trade  did  not  exist  till  the  16th  ceotnry.  In  the 
reign  of  Charles  I.  a  monopoly  of  soap-making  was  farmed 
to  a  corporation  of  soap-boilers  in  Ixiodon, — a  proceeding 
which  led  to  serious  complications.  From  1712  to  1^  an 
excise  duty  ranging  ttom  Id.  to  3d.  [2  to  6  cts.]  was  levied 
on  soap  nude  in  the  United  Kingdom,  and  that  heavy 
impost  (equal  when  3d.  [6  eta.]  to  more  than  100  per  oent.) 
greatly  impeded  the  development  of  the  industry.  In  1793, 
when  the  excise  dn^  was  SM-  tH  cts.]  on  hard  and  Ud. 
[Zi  cts.]  on  soft  soap,  the  revenue  yielded  was  a  tittle  over 
dE«)0,000  [$1,944,000] ;  in  1815  it  was  almost  £750,000  [$3,- 
646,000] ;  in  1835,  when  the  duty  was  levied  at  1  Id.  and  Id. 
[3  and  2  cts.]  respectively  (and  when  a  drawback  was 
allowed  for  soap  used  in  msna&ctoree),  the  reveune  was 
almost  £1,000,000  [$4,860,000] ;  and  in  1852,  the  last  year  in 
which  the  duty  was  levied.  It  amounted  to  £1,126,046  [$5,- 
472,683ii61,  with  a  drawback  on  exportation  amounting  to 
£271,000  ($1,317,060].  What  t^e  mannfiwtnre  has  risen  to 
since  that  time  there  is  no  aocarate  way  of  estimating. 

(w.  Ik— J.  PA.) 


SOAP  BARK.  A  vegetable  principle  known  u 
"  saponin,"  and  chemically  analon)as  to  the  arabin  of 
soluble  gums  and  to  maoilage,  ibnns  with  water  a 
lather,  and  is  on  that  account  avulable  as  a  sabsdtate 
for  soap.  Saponin  is  obtwnable  from  soap  nats,  the 
fruit  01  a  tree^  Saponaria  officinaUt  and  allied  species ; 
but  its  most  important  source  is  the  Quillai  bark  of 
Chili  yielded  by  a  large  tree,  QuiUqifa  aaponaria. 
The  inner  bank  of  the  tree,  redooed  to  powder,  is 
employed  in  Chili  and  elsewhere  as  »  aabetitute  tn 
soap. 

SOBIESKI,  John,  king  of  Poland.  See  Jona 
m.,  ToL  ziii  p.  725,  and  Polaito,  toL  xiz.  ppb 

307-8. 

SOCAGE  is  a  form  of  tennre.  BraeCon,  Britton, 
and  other  old  writers  derived  the  word  frt>m  the 
French  soc,  "a  plotwhshare."  Modem  etymologjsta, 
however,  prefer  to  derive  it  from  the  Old  Englisn  soc, 
"  a  franchise  "  or  "  privilege,"  or  the  land  over  which 
such  franchise^  or  privilege  was  exercised.  Socage 
differs  from  knight  serrioe  in  being  agricultural  rather 
than  militaiy  in  its  nature,  and  from  frankalmoigii  in 
being  based  on  temporal  rather  than  spiritual  services. 
It  is  either  free  or  villein.  Free  socage  in  capite  was 
abolished  by  12  Car.  U.  a  24.  That  form  of  free 
socage  called  common  socage  is  the  ordinary  moders 
freehold  tenure.  Varieties  of  it  are  bnnf^e,  ^vd- 
kind,  and  petit  seqeanbr.  Sontage,  while  it  exiatod, 
was  another  variety.  The  only  represoitative  of  vil- 
lein socage  is  the  comparatively  rare  tenure  of  ui<nent 
demesne  confined  to  manors,  desorihed  in  Domeaday 
Book  as  terroe  r^ris.  Soci^  tenure  is  said  to  have 
formerly  existed  m  Sootland.  The  descent  of  socage 
lands  in  Scotland  seems  to  have  been  to  all  the  sona 
equally,  as  was  originally  the  case  in  England.  (See 
BcBOAOB,  Gavklkind,  Real  Estate,  ScuxAaK.) 


SOCIALISM.' 


THE  word  "socialism"  is  of  ooinparativeljr  recent 
origin,  having  been  coined  in  England  in  1835. 
.  In  that  year  a  society  which  received  the 
ntrn^,  grandiloquent  name  of  the  *'  Association  of 
all  Classes  of  all  Nations"  was  founded 
under  the  auspices  of  Robert  Owen ;  and  the  words 
"Booialist"  and  "socialism"  were  first  used  during 
the  diacussions  which  arose  in  oonneotiou  with  it  As 
Owm  and  his  sohool  had  no  esteem  far  tJie  poUtiaBl 
reform  of  the  time,  and  laid  all  emphans  on  the  neoes- 
Mty  of  Bodal  improvement  and  reconstruction,  it  is 
obvious  how  the  name  came  to  be  recognized  as  suit- 
able and  distinctive.  The  term  was  borrowed  from 
England  by  a  distinguished  French  writer,  Reybaud, 
in  his  well-known  woric  the  ReformaAeart  mo«Eem«s 
M839),  in  which  he  discussed  the  theories  of  Saint- 
SimoQ,  Fourier,  and  Owen.  Through  Reybaud  it 
soon  gained  wide  currency  on  the  Continent,  and  is 
now  the  accepted  world-historic  name  for  one  of  the 
most  remarkaDle  movements  of  the  19th  century. 

The  name  was  thus  first  applied  in  England  to 
Owen's  theory  of  sodal  Teconstruction,  and  in  France 
to  those  also  of  Saint-Simon  and  Fourier.  The  best 
usage  has  always  connected  it  with  the  views  of  these 
men  and  the  cognate  opinions  which  have  nnce  ap* 
peared.  The  word,  however,  is  used  with  a  great 
variety  of  meaning  not  only  in  popular  speech  and  by 
politiduu  but  even  by  eoooomists  fwd  learned  critics 
of  soculism.  The  general  tenden^  is  to  Kgard  as 
socialistic  any  interrorenoe  with  property  undertaken 

1  The  aim  of  the  present  aitiole  Is  flBRntiallr  to  give  a  history 
and  expodtlon  of  socialiim  In  its  leading  phases  and  principles. 
The  pMDt  of  view  is  obleetlve,— to  explain  wh^  social  Inn  baa 
been  and  la.  A  controvetilal  or  critical  article  on  the  many 
vexed  questiona  nigraited  by  the  subject  would  have  been  In- 
ccmalsteDt  with  the  plan  of  this  wwk. 


b^  society  on  behalf  of  the  poor,  the  limitatitm  of 
the  principle  of  Imutx-fa^  in  fevor  of  the 
suffering  classes,  radical  social  reform  which  ^M"t 
disturbs  the  present  system  orprivate  prop-  ennwit 
erty  as  regulated  by  free  competition.  It  speech, 
is  probable  enough  that  the  word  will  be 
permanently  used  to  exprra  the  tendency  indicated 
in  these  phrases,  ss  a  genoal  name  for  Uie  strong 
reaction  that  has  now  set  m  agunst  the  orer^ 
Btruned  individuaUsm  and  one-ended  freedom  wludi 
date  frum  the  latter  half  of  the  18th  century.  Hie 
applioUion  is  neither  precise  nor  accurate  ;  nut  it  is 
use  and  wont  that  determine  the  meaning  of  words, 
and  this  seems  to  be  the  tendency  of  use  and  wont.^ 

Even  economic  writers  differ  greatly  in  the  meaning 
they  attach  to  the  word.  The  great  (Ger- 
man economist  Hoscher  defines  it  as  in- 
duding  "those  tendencies  which  demand  a  leadins 
greater  regard  for  the  common  weal  than  wrtten. 
consists  with  human  nature. ' '  Adolf  Held 
says  that  "we  may  define  as  socialistic  every  tenden^ 
which  demands  the  subordination  of  the  individiuu 
will  to  the  community."  Janet  more  precisely  defines 
it  as  follows :  ' '  We  <wl  socialism  every  doctrine  which 
teaches  that  the  state  has  a  right  to  correct  the  in- 
equality of  wedth  which  exists  among  men  and  to 
legally  establbh  the  balance  by  taking  from  thoee  who 
have  too  much  in  order  to  give  to  those  who  have  not 
enough,  and  that  in  a  permanent  manner,  and  not  in 
such  and  such  a  particular  case,  —  a  famine,  for 
instance,  a  public  calamity,  etc."  Laveleye  expiaios 
it  thus:  "In  the  first  place  every  socialistic  doctrine 
aims  at  introdudng  greater  equuity  in  social  condi- 
tions, and  in  the  second  place  at  realising  those  reforma 
by  the  law  or  the  state.     Yon  Soheel  umplydeSnes 
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it  u  the  '^eoonomie  philosophy  of  the  suffering 
daases."   Of  all  these  definitions  it  can  only  be  said 
thkt  they  more  or  lees  faithfully  reflect  current  opinion 
ts  to  the  nature  of  sooialism.   Ther  are  either  too 
nfOB  or  th«y  are  miBleadiDg,  and  they  qtdbe  fyiil  to 
hmg  out  the  dear  and  strongly  marked  eharaoteristics 
diat  ^Btiiijgfaish  the  phenomena  to  which  the  name  of 
neuIioD  is  properly  applied.   To  say  tlwt  sodalusm 
exaolfl  a  greater  regard  for  the  common  weal  than  is 
oompaUlMe  with  human  nature  is  to  pass  sentence  on 
the  movement,  not  to  define  it.    In  all  ages  of  the 
world,  and  under  all  forms  and  tendenmes  of  govem- 
meot  and  of  social  evolution,  the  will  of  the  individual 
has  been  subordinated  to  the  will  of  society,  often 
mdvif  so.    It  is  also  moat  misleading  to  sp^ik  as  if 
dodalism  most  proceed  from  the  state  as  we  know  it 
The  early  sociafism  proceeded  from  private  effort  and 
experiment   A  great  deal  of  the  most  notorious  so- 
Gtuinu  of  the  present  day  ums  not  only  at  subverting 
the  eustang  state  in  eveiy  form  but  all  the  existing 
ptditical  and  social  institations.   The  most  powerful 
sod  most  philosophic,  that  of  Karl  Marx,  lurned  at 
npemeding  the  exisdns  govemmenta  by  a  vast  inter 
Ditional  combination  of  the  workers  of  all  nations, 
without  distinction  of  creed,  color,  or  nationality. 
Still  more  ot^eotionable,  however,  is  the  tendency  not 
unnequen^  shown  to  idendfy  sodalism 
BotesMQ-    with  a  violent  and  lawless  revolutionary 
!>^7Tto-    spirit   As  sometimes  used,  "socialism 
means  nothing  more  nor  less  than  the 
most  modem  form  of  the  revolutionary 
spirit  with  a  suggestion  of  anarchy  and  dynamite. 
Iliis  is  to  confound  the  essence  of  the  movement  with 
IB  aoiadental  feature  more  or  leas  common  to  all  great 
'movations.    Every  new  Uiing  of  any  moment, 
vnedier  good  or  evil,  has  its  revolutionary  stage  in 
whidi  it  disturfas  and  upsets  the  accepted  beliefs  and 
nstitiUaons.    The  Protestant  Reformation  was  for 
fflore  than  aoentory  and  ahalf  the  occasion  of  national 
ud  international  trouble  and  bloodshed.    The  sup- 
preasitm  of  American  slavery  could  not  be  effected 
irithout  a  trraaendous  civil  war.   There  was  a  time 
when  the  opinions  comprehended  under  the  name  of 
"  liberaUsm  "  had  to  fight  to  the  death  for  toleration ; 
ud  representative  government  was  at  one  time  a  rev- 
wndonary  innovation.    The  fact  that  a  movement  is 
reydutionarv  generallj^  implies  only  that  it  is  new,  that 
It  IS  disposed  to  exert  itself  by  strong  methods,  and  is 
^culated  to  make  great  changes.  It  is  an  unhappy 
naton  of  most  great  changes  that  they  have  been 
Mended  with  the  exenase  of  fbroe,  but  that  is  because 
me  powers  in  poasesrion  have  generally  attempted  to 
nppress  them  ny  the  exennse  of  force. 

In  point  of  fact  socialism  is  one  of  the  most  elastic 
lod  protean  phenomena  of  history,  var^ng  according 
to  the  time  and  circumstuoes  in  which  it  appears  and 
with  the  character  and  opinions  and  institutions  of  the 
people  who  adopt  it  Such  a  movement  cannot  be 
oondemned  or  approved  en  bloc.  Most  of  the  current 
^Hmulaa  to  wiiioH  it  has  been  referred  for  praise  or 
censure  are  totally  erroneous  and  misleading.  Yet  in 
the  midst  of  the  various  theories  that  go 
EiSiprin-  name  of  "socialism"  therp  is  a 

dpie  eofr-  kernel  of  principle  that  is  common  to  them 
■■■nle-  alL  That  j>nn<»ple  is  of  an  economic 
nature^  and  is  most  clear  and  precise.  The 
eentnl  urn  off  BomaUsm  is  to  terminate  t&e  divoroe  of 
tlie  workers  fl<Qm  the  natural  sonroes  of  snhsistonoe 
and  ^  culture.  The  socialist  theory  is  based  on  the 
historical  assertion  that  the  course  or  social  evolution 
for  centuries  has  gradually  been  to  exclude  the  produc- 
ing dasses  from  the  possession  of  land  and  capital  and 
to  establisha  new  subjection,  the  subjection  of  workers, 
who  have  nothing  to  depend  on  but  precarious  wage- 
iabor.  The  sociahsta  maintain  that  the  present  system 
pn  which  land  and  capital  are  the  property  of  private 
individnals  fieely  strugglinK  for  mcrease  of  wealth) 
leads  inevitaUy  to  MdaTana  eoonomio  anarchy,  to  the 


degradation  of  the  working  man  and  his  fkmily,  to  the 
growth  of  vice  and  idleness  among  the  wealthy  dasses 
and  their  dependants,  to  bad  and  inartistic  workman- 
ship, and  to  adulteratdon  in  all  ita  forms ;  and  that  it 
ia  tending  more  and  more  to  separate  sodety  into  two 
dasses,— wealthy  milUonureB  oonfronted  with  an  enor- 
rnouB  mass  of  proletaiianB,^the  issue  out  of  which 
must  either  be  sodalism  or  social  ruin.  To  avoid  all 
these  evils  and  to  secure  a  more  equitable  distribution 
of  the  means  and  appliances  of  hapt}iness,  the  sodal' 
isfa  propose  that  land  and  capital,  which  are  the  requi' 
sit^  of  labor  and  the  source  of  all  wealth  and  culture, 
ahould  become  the  property  of  sodety,  and  be  man- 
aged by  it  for  the  general  good.  In  thus  maintaining 
that  society  should  assume  the  management  of  industry 
and  secure  an  eouitable  distribution  of  its  fruits  aocial- 
iats  are  agreed,  out  in  the  moat  important  pointa  of 
detail  they  differ  very  greatly. 

They  differ  as  to  the  form  society  will  take  in  carry- 
ing out  the  sodalist  programme,  as  to  the  points  of 
ration  of  local  bodies  to  the  central  govern-  diebrence 
ment,  and  whether  there  ia  to  be  any  central  '^i^' 
government,  or  any  government  at  all  in  w«. 
the  ordinary  sense  of  the  word,  as  to  the  influence  of 
the  national  idea  in  the  society  of  the  future,  etc. 
They  differ  alao  as  to  what  should  be  r^nuded  as  an 
"equitable"  system  of  distribution.  The  school  of 
Saint-Simon  advocated  a  social  hierarchy  in  which 
every  man  should  be  placed  according  to  bis  capacity 
and  rewarded  according  to  his  works.  In  the  com- 
munities of  Fourier  the  minimum  of  subsistence  was 
to  be  guaranteed  to  each  out  of  the  common  gain,  the 
remainder  to  be  divided  between  labor,  capital,  and 
talent, — five-twelfUis  going  to  the  first,  four-twelflhs 
to  the  second,  «id  tiuree-twdftha  to  Uie  third.  At 
the  revolution  of  1848  Louis  Blano  proposed  that're- 
muneration  should  be  equal  for  all  members  of  his 
soa'al  toorhthop*.  In  the  programme  drawn  up  by  the 
united  sodal  democrats  of  G^ermany  (Gotha,  1875)  it 
is  provided  that  all  shall  enjoy  the  results  of  labor 
"  according  to  their  reasonable  wants,"  all  of  course 
being  bound  to  work.  It  is  needless  to  say  also  that  the 
theories  of  sodalism  have  been  held  in  connection  with 
the  most  vaiyin?  opinions  in  philosophy  and  religion. 
A  great  deal  of  the  historic  aocialiam  nas  been  regarded 
as  a  necessary  implicate  of  idealism.  Most  of  the 
prevailing  socialism  of  the  da^  is  based  on  the  frankest 
and  most  outspoken  revolutionary  materialism.  On 
the  other  hand,  many  sodaliats  hold  that  their  s^tem 
is  a  necessary  oatoome  of  Christianity,  that  socialism 
and  Christianity  are  essential  the  one  to  the  other; 
and  it  should  be  said  that  the  ethics  of  sodalism  are 
dosdy  akin  to  Uie  ethics  of  Chris^nify,  if  not  iden- 
tical with  them. 

Still  it  should  be  insisted  that  the  basis  of  sodal- 
ism is  economic,  invdving  a  fundamental  ^ 
change  in  the  relation  of  labor  to  land  and  chansa 
capital, — a  change  which  will  largely  affect  impiiM^in 
production,  but  will  entirely  revolutionize  socialism, 
tbe^^sting  system  of  distribution.  But,  while  its 
basis  is  economic,  sodalism  implies  and  carriea  with  it 
a  change  in  the  political,  ethical,  technical,  and  art  iatic 
arrangements  and  institutions  of  society  which  would 
conatitute  a  revolution  greater  probably  than  has  ever 
taken  plaoe  in  human  history,  greater  than  the  transi- 
tion iram  the  andent  to  the  medisev^  worid,  or  from 
the  latter  to  the  existing  order  of  sodety.  In  the  first 
plaoe.  such  a  change  generally  assumes  as  its  political 
complement  the  most  thoroughly  democratic  organiza- 
tion of  sodety.  The  early  sodaliam  of  Owen  and 
Sain^Simon  was  marked  by  not  a  little  of  the  auto- 
cratic spirit;  but  the  tendenci^of  the  present  sodal- 
ism is  more  and  more  to  ally  itself  with  the  most  ad- 
vanced democracy.  Sodalism,  in  fact,  daims  to  be  the 
economic  complement  of  democrat^,  maintaining  that 
without  a  fundamental  economic  change  political  privi- 
lege has  neither  meaning  nor  value.  In  the  second 
putoe,  sodalism  natorally  goes  with  an  nnselfish  or 


Digitized  by 


Google 


218 


SOGIAUSM. 


altraisdo  BTstem  of  ethics.  The  moat  characteristic 
feature  of  the  old  BoeieUes  was  the  exploitation  of  the 
weak  by  the  strono;  under  the  systemB  of  elsvery,  serf- 
dom, and  vage-labor.  Under  the  socialistic  regime 
it  is  the  priTilege  and  duty  of  the  strong  and  talented 
to  use  thmr  superior  force  and  richer  endowments  in 
the  service  of  their  fellow-men  without  distinction  of 
dasB  or  nation  or  creed.  In  the  third  place,  sooialtsts 
muntain'^  that  under  their  system  and  no  other  can  the 
highest  excellenoe  and  beauty  be  realized  in  industrial 
production  and  in  art,  whereas  under  the  present  sys- 
tem beauty  and  thorougliness  are  tdike  sacrificed  to 
cheapness,  which  is  a  necessity  of  successful  competi- 
tion. Lastly,  the  socialists  refuse  to  admit  that  in- 
dividual  happioess  or  freedom  or  character  would  be 
sacrificed  under  the  social  arrangements  Uiey  propose. 
They  believe  thak  under  the  present  system  a  firee  and 
harmonious  development  of  individual  capacity  and 
happiness  is  possible  only  for  the  privilc^^  minority, 
and  that  socialism  alone  can  open  up  a  fair  opportunity 
for  all.  They  believe,  in  short,  that  diere  is  no  oppo- 
sition whatever  between  socialism  and  individuahty 
rightly  undetBtood,  that  these  two  are  complements 
the  one  of  the  other,  that  in  socialism  alone  may  eveir 
individual  have  hope  of  &ee  development  and  a  fuU 
realization  of  himself. 
Having  seen,  then,  how  wide  a  social  revolution  is 

implied  in  the  socialistic  scheme  of  recon- 
^^^S!   Btroction,  let  us  repeat  (1)  that  the  essence 

of  the  theor;^  consists  m  this — associated 
production  with  a  colle^ive  capital  with  the  view  to 
an  equitable  distribution.  In  the  words  of  Sohaffle, 
"the  Alpha  and  Omega  of  sodalism  is  the  transfor- 
mation of  private  competing  capitals  into  a  united 
oollective  capital "  (Q«in(«M«nz  des  Sodalismm).  A. 
Wagner's  more  elaborate  definition  of  it  (in  his  Grun- 
dUffung)  is  entirely  in  agreement  with  that  of  SchaiHe. 
Thu  is  the  principle  on  which  all  the  schools  of  social- 
ism, however  opposed  otherwise,  are  at  one.  Such  a 
system,  while  insisting  on  collective  capital  (including 
land),  is  quite  consistent  with  private  property  in  other 
forms,  and  with  perfect  freedom  in  the  use  of  one's 
own  share  in  the  equitable  distribution  of  the  produce 
of  the  associated  labor.  A  thoroughgoing  socialism 
demands  that  this  prindDle  should  be  applied  to  the 
oapital  and  prodootion  or  th»  whole  world ;  only  then 
can  it  attun  to  supreme  and  pwfeot  redication.  But 
a  sober-minded  socialism  will  admit  ibxA  the  various 
intermediate  stages  in  which  the  principle  finds  a 
partial  application  are  so  far  a  true  and  rud  develop- 
ment of  the  socialistic  idea.  (2)  Socialism  is  both  a 
theory  of  social  evolution  and  a  working  force  in  the 
history  of  the  19th  century.  Some  of  the  most  emi- 
nent socialists,  such  as  Rodbertus.  regard  their  theory 
as  a  prophecy  concerning  the  social  development  of  the 
future  rather  than  as  a  suttject  of  agitation.  .  In  their 
view  socialism  is  the  next  stage  in  the  evolution  of 
society^  destined  after  many  generations  to  supersede 
capiUUism,  as  capitalism  displaced  feudalism  and 
feodalism  soooeeded  to  slavery.  Even  the  majority 
of  the  most  active  sooialists  consider  the  question  as 
still  in  the  stage  of  agitation  and  propaganda,  their 
present  task  being  that  of  enlightening  the  masses 
until  the  consummation  of  the  present  social  develop- 
ment, and  the  declared  bankruptcy  of  the  present 
social  order,  shall  have  delivered  the  worid  into  their 
hands.  Socialism,  therefore,  is  for  the  most  part  a 
theory  afiksting  the  future,  more  or  less  remote,  and 
has  only  to  a  limited  degree  gained  a  real  and  practical 
footing  in  the  life  of  our  time.  Yet  it  should  not  be 
forgotten  that  its  theories  have  most  powerfully  affected 
all  the  ablest  recent  economic  writers  of  Qermany,  and 
have  even  considerably  modified  German  legislation. 
Its  infiuence  is  rapidly  growing  amon;^  the  mwer  and 
also  among  the  most  advanced  daases  m  almost  every 
eountry  dominated  by  European  culture,  following  as 
a  dotroying  negation  the  development  of  capitalism. 
(3)  In  its  dooMnal  aspects  socialism  is  most  interest- 


ing as  a  criticism  of  the  present  economic  order,  d 
what  sooialists  call  tiie  capitalistio  system,  with  whiA 
the  existing  land  system  la  oonne^ed.  Under  the 
present  economic  order  land  and  capital  (the  material 
and  instramenta  without  which  industry  is  impossiUe) 
are  the  property  of  a  dass,  employinj;  a  daas  (^wage- 
laborers  handicapped  b^  th^  exdnsion  IJrom  Isnd  ud 
capital.  CompetiUon  is  the  general  rule  by  which  the 
share  of  the  members  of  those  classes  in  the  finuts  of 
production  is  determined.  Against  this  system  criti- 
cal socialism  is  a  reasoned  protest;  and  it  is  at  issue 
also  with  the  prevuling  political  economy,  in  so  far  as 
it  assumes  or  maintains  the  permanence  or  righteous- 
ness of  this  economic  order.  Of  the  economic  opUm- 
ism  implied  in  the  historic  doctrine  of  kuuez-fiiin 
socialism  is  an  uncompromising  rq'ection.  (4)  Sooal- 
ism  is  usually  Tegarded  as  a  phase  of  the  struggle  for 
the  emancipation  cit  labor,  for  the  complete  parUctpir 
tion  of  the  woricing^  classes  in  the  material,  intellectiiil, 
and  spiritu^  inhentance  of  the  human  race.  This  u 
certainly  the  most  substantial  and  most  prominent 

Eart  of  the  socialiM  jnogramme,  the  working  oluses 
eing  the  most  numerous  and,  the  worst  sufferers  &«a 
the  present  r^me.  This  view,  however,  is  ratl^r 
one-sided,  for  socialism  otaims  not  less  to  be  in  die 
interest  of  the  small  capitalist  gradually  crushed  by 
the  competition  of  the  larger,  and  in  the  interest  also 
of  the  large  capitalist,  whose  position  is  endangered  hf 
the  huge  unmanageaoleness  of  his  suoceu,  and  by  the 
world-wide  economic  anamhy  from  which  even  the 
greatest  are  not  secure.  Still  it  is  the  deliverance 
the  working  class  that  stands  in  the  firont  of  ena 
soi^istjc  theory ;  and,  though  the  initiative  in  soeiu- 
ist  speculation  and  action  has  uBually  come  from  the 
middle  and  upper  classes,  yet  it  is  to  the  working  men 
that  they  generally  appeal 

While  recognizing  the  great  confomon  in  the  me  of 
the  word  "  socialism,"  we  have  treated  it  as  propedy 
a  phenomenon  of  the  19th  century,  beginninjcin  Franoe 
with  Saint-Simon  and  Fourier,  in  England  with  Robert 
Owen,  and  most  powerfully  represented  at  the  present 
day  by  the  school  of  Karl  Marx.  As  we  have  seen, 
however,  there  are  definitions  of  the  word  which  would 
give  it  a  wider  range  of  meaning  and  a  more  ancioit 
beginning,  compared  with  which  capitalism  is  but  of 
yesterday, — ^whioh  would,  in  fact,  make  it 
as  old  as  human  sodety  itself.  In  the  eariy  iSnn. 
stages  of  human  development,  when  the 
tribe  or  the  village  community  was  the  sooia]  unit,  Uie 
subordination  of  the  individual  to  the  sodety  in  whidi 
he  dwelt  was  the  rule,  and  common  property  was  the 
prevalent  form.  In  the  development  of  the  idea  of 
property,  especially  as  regards  land,  three  saooessive 
historioii  stages  are  broadly  reco^ized,— eommtm 
property  and  common  enjoyment  of  it,  common  prop* 
erty  and  private  enjoyment,  private  property  ana  pri- 
vate enjoyment  The  last  form  did  not  attun  to  foil 
expression  till  the  end  of  the  18th  oentuiy,  when  tba 
pnnciple  of  individual  iieedom,  which  was  really  a 
reaction  i^^mnst  privileged  restriction,  vas  proolaimed 
as  a  positive  axiom  of  government  and  of  eoooomics. 
The  free  individual  struggle  for  wealth  aad  for  the 
Advantu^es  dependent  on  weslth  u  a  compara- 
tively recent  thing.  In  all  periods  of  history  ^le  state 
reserved  to  itself  the  right  to  interpose  in  the  arrange- 
ments of  property, — sometimes  in  mvor  of  the  poor,  as 
in  the  case  of  the  English  poor  law,  which  may  thns 
be  regarded  as  a  socialistic  measure.  Moreover,  all 
through  history  revolts  in  favor  of  a  rearrangement  of 
property  have  been  verv  frequent.  And  in  tJie  socie- 
ties of  the  Catholic  Church  we  have  a  permanent 
example  of  common  property  and  a  common  enjoyment 
of  it. 

How  are  we  to  distinguish  the  socialism  of  the  19th 
centnnr  from  these  old-worid  phenomena,  and  espe- 
cially from  the  oommunism*  which  has  played  so  gnat 

1  As  oBed  tn  eonent  Rpaeeh,  and  atoo  In  eocmomfa,  no  vatr 
definite  line  of  dUtlnctfoQ  between  oommonlnt  and  miillf 
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i  Mrt  in  history  ?  To  this  query  socnaliBta,  eBi>eoially 
of  the  school  of  Marx,  have  a  clear  and  precise  an- 
nrer.  Sodalism  is  a  stexe  in  the  evolatioQ  of  society 
wbidi  ooold  not  arrive  tul  the  conditions  necessary  to 
kludbeen  estahlished.  The  first  and  most  essential 
■  ■^  .  of  these  was  the  development  of  the  great 
j{j}!i3Hy  indostrialiuu  which  after  a  Ions  perid  a  of 
preijaration  and  gradual  growth  began  to 
iwib  its  culminating  point  with  the  inrentious  and 
tecbaioal  improvementSf  with  the  application  of  steam 
ind  the  rise  the  fiutoty  system,  in  England  towaiids 
the  end  of  the  18t1i  oentiuy.  Under  this  astern  indus- 
tiy  was  orraniied  into  a  vast  social  operation,  and  was 
thus  atready  socialized :  hut  it  was  a  system  that  was 
ei^ted  by  the  indiTidual  owner  of  the  capital  at  his 
own  pleasure  and  for  liis  own  hehoof.  Under  the 
IHesBore  of  the  eompetition  of  the  la^  industry,  the 
smill  capitalist  is  gradually  crushed  out,  and  the 
voritin^  produoMS  become  wage-laborers  oi^aized  and 
drilled  in  immense  factories  and  worlcshops.  The  de- 
velopment of  this  svBtem  still  continues  and  is  envelop- 
ing  ue  whole  world.  Such  is  the  industrial  revolution. 
PtraJlel  with  this  a  revolution  in  the  worid  of  ideas 
equally  great  and  equally  necessary  to  the  rise  of 
sooialum  has  taken  place.  This  change  of  thought 
which  made  its  world-historio  annotmoement  in  the 
fteneh  Berolution  made  reaaon  tJbe  sapreme  judge 
and  had  freedom  for  its  great  pracrical  watehwonl.  It 
was  represented  in  the  economic  spliwe  hy  the  school 
of  Adun  Smith.  Socialism  was  an  outooipe  of  it  too, 
and  first  of  all  in  Saint^imon  and  his 
^^Jl  school  professed  to  give  the  positive  and 
Omn.  constructive  ooirectiTe  to  a  negative  move- 
ment which  did  not  see  that  it  was  merely 
DOfatare  and  therefore  temporary.  In  other  words, 
San^imon  may  be  said  to  aim  at  nothing  less  than 
the  oompkdon  of  the  work  of  Voltaire,  Rousseau,  and 
Adam  smith.  Thns  soraalism  professes  to  be  the 
legitimtfe  child  of  two  great  revolutaons,— of  the  in- 
dustrial rerolution  which  be«m  to  estaldish  itself  in 
En^aad  towards  the  end  of  the  16th  oentnxT,  and  o£ 
the  parallel  revoIutioD  in  thought  which  uoat  the 
same  time  found  most  prominent  expression  in  France. 
Robert  Owen  worked  chiefly  under  the  inflaenoe  of 
the  former ;  Saint-Simon  and  Fourier  grew  up  under 
the  Utter.  'Hie  conspiracy  of  Babenf  is  properly  to  be 
retarded  as  a  crude  revolutionary  communism  not 
essentially  different  from  the  rude  efforts  in  commun- 
inn  made  in  earlier  periods  of  history.  With  Saint- 
Simon  and  Owen  historic  socialism  really  be^ns,  and 
is  no  loDgOT  an  isolated  fact,  but  has  had  a  continuous 
and  widening  development,  the  succession  of  social- 
ist teaching  wad  propaganda  being  taken  up_  by 
one  coontiy  after  another  throughout  t^e  dTiUsra 
world. 

We  have  seen,  then,  diat  the  rise  of  Booalism  as  a 
new  and  leiaoned  tbeorr  of  society  was  relative  to  the 
indoBtrial  revolution  ana  to  the  ideas  proclaimed  in  the 
Wenoh  Bevolurionj  prominent  among  which,  besides 
the  much  emphasized  idea  of  freedom  and  the  less 
easily  realized  IdesJs  of  equality  and  fraternity,  was 
the  eoQceptioD  of  the  worth  and  dignity  of  labor. 
Though  Owen  was  most  largely  iunuenced  by  the 
former  and  Sunt-Simon  and  Fourier  by  the  latter, 
it  is  certain  that  all  three  were  greatly  affected 
by  both  the  new  movements.  The  motive  power  in 
Owen's  career  was  the  philanthropy  and  humanitari- 
anism  of  the  I8th  century.  He  had  grown  up  in  the 
midst  of  the  industrial  revolution ;  he  was  one  of  the 
moet  Buooeasful  pioneers  in  the  improrement  of  the 
ootton  manufaetnrft  No  one  could  be  more  deep^ 
oonnnous  of  ^e  enormons  abuses  of  the  &otory  sys- 
tem ;  and  no  one  better  knew  the  wonderful  services 

can  be  drawn.  Oenenlly  speaking,  commnnlain  Is  a  term  fi>r  a 
sratam  of  common  propei^,  and  tnis should  be  accepted  as  the 
roMcmaUy  correct  usage  oi  the  word ;  bat  eren  ty  soclatista  it  is 
ftMiaentlr  lued  as  practlcallr  synonymoos  with  socialism.  Ckil- 
iMUviam  Is  a  wcm  which  has  recenUr  come  Into  vogoe  to  «• 
I  Uw  eoonomffi  baris  of  socialism  as  abovo  explained. 


it  oonld  render  if  technical  improvement  were  only 
made  subordinate  to  human  well-being.  In  the  career 
of  Owen  we  see  the  new  spirit  of  the  I8th  century 
seelEing  to  bring  the  mechanism  of  the  new  industritu 
system  under  uie  direction  of  a  nobler  prin(aple,  in 
which  the  good  of  all  should  be  the  great  and  sole 
aim.  The  position  of  Saint-Simon  was  ct^nsiderably 
different,  yet  akin.  As  Owen  had  before  his  eyes  the 
evils  of  a  young  but  gigantic  industiialism,  ^int-Si- 
mon  contemplated  the  hoary  abuses  of  an  idle  and 
privileged  feudalism,  fearfully  shaken  no  doubt  by  t^e 
Revolution,  but  sUU  strong  in  Burope^  and  in  franoe 
as  elsewhere  powerfully  revived  dunns  the  period 
after  Waterioo.  Saint-Simon  saw  that  a  new  world, 
an  industrial  world  resting  on  labor,  had  uisen,  while 
the  old  feudal  and  theological  vronA—famiarit  cour- 
tiers and  a  clergy  steejiea  in  ignorance — sttU  ruled. 
All  this  array  of  parasites,  who  had  no  longer  any 
useful  function  to  perform  for  society,  Saint-Simon 
sought  to  replace  by  the  industrial  chiefs  and  scientific 
leaders  as  the  real  working  heads  of  the  French  people. 
Only  he  expe<^^  that  these  exceptionally  gifled  men, 
instead  of  exjjloiting  the  labor  of  others,  should  con- 
trol an  industrial  France  for  the  general  good.  Neither 
Owen  not  Saint-Simon  was  revolutionary  in  the  ordi- 
nary sense.  Owen  was  most  anxious  that  the  English 
and  other  Governments  should  adopt  his  projects  of 
socnalistic  reform.  Leading  statesmen  and  royal  per- 
sonages befriended  him.  He  had  no  faith  in  the  po- 
Udoai  reforms  of  1832;  he  reckoned  the  political  nde 
of  chartism  as  of  no  account,  and  he  prerened  social- 
istic experiment  under  autocratic  guidance  until  the 
woi^men  should  be  trained  to  rule  themselves.  The 
same  autocratic  tendency  was  very  pronounced  in 
Saint-Simon  and  his  school.  His  first  appeal  was  to 
Louts  Xym.  He  wished  to  supersede  the  feudal 
aristocracy  by  a  woricing  aristocracy  of  merit.  His 
school  claim  to  have  been  the  first  to  warn  the  Gov- 
ernments of  Europe  of  the  rise  of  revolutionary  social- 
ism. (For  further  information  as  to  Sunt-Simon  aad 
bk  school  see  Saint-Sihon.)  The  good  and  bad  as- 
pects of  the  Saint-Simon  sodalism  are  too  obvious  to 
reqmre  elucidation  in  this  article.  The  antagonism 
between  the  old  economic  order  and  the  new  had  only 
begun  to  declare  itself.  The  extent  and  violence  of 
the  disease  were  not  ^et  apparent;  both  diagnosis  and 
remedy  were  superficial  and  premature,  such  deep- 
seated  organic  disorder  was  not  to  be  coloured  away 
by  the  waving  of  a  ma^o  wand.  The  movement  was 
aU  too  Utopian  and  extrava^nt  in  much  of  its  activity. 
The  most  prominent  portion^  of  the  school  attacked 
social  order  in  its  essential  point — the  family  morality 
—adopting  the  worst  features  of  a  &ntastio,  arrogant, 
and  prurient  sacerdotalism,  and  parading  them  in  the 
&oe  of  Europe.  Thus  it  happened  that  a  school  which 
attracted  so  many  of  the  most  brilliant  and  promising 
young  men  of  France,  which  was  so  striking  and  origi- 
nal in  its  criticism  of  the  existing  condition  of  things, 
which  was  so  strong  in  the  aprnt  of  the  initiative,  and 
was  in  many  vrays  so  noble,  unselfish,  and  aspiring, 
sank  amidst  t^e  laughter  and  indignation  of  a  scan- 
dalized societ^. 

The  beginning  of  soaalism  m&v  be  dated  from  1817, 
the  year  when  Owen  laid  his  scheme  for  a 
socialistic  communitv  before  the  committee 
of  the  House  of  Commons  on  the  poor  law, 
the  year  also  that  the  speculations  of  Saint- 
Simon  definitely  took  a  somalistio  direction, 
lines  of  (jie  history  of  socialism  are  very  simple.  Till 
1850  there  was  a  douUe  movement  m  France  and 
England.  In  the  former  country  after  Saint-Simon 
and  Fourier  the  movement  was  represented  chiefly  by 
Proudhon  and  Louis  Blanc.  In  England  afler  Owen 
the_  movement  was  taken  up  by  the  body  of  Christian 
socialists  associated  with  Maunce  and  Kingsley.  The 
more  recent  socialism  is  due  chiefly  to  German  and 
also  Russian  thinkers,  but  is  generally  international 
both  in  sympathy  and  activity. 
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Conudeied  as  a  purely  literary  and  speculative  pro- 
duct, toe  socialism  of  Fourier  was  prior 
Tonrfer.      to  thoee  of  both  Oweo  and  SaiDt-Simon. 

Kreatwork,  Thiorie  det  Qwcitre  Mouve- 
m«nte,  was  pubuBhed  as  early  as  1808.  The  80(nalisin 
of  Fourier,  hoverer,  scarcely  attracted  any  attention 
and  exercised  no  influence  till  those  of  Owen  and  Saint- 
Simon  were  on  the  decline.  His  system  is  one  in  which 
the  wildest  &ntasy  is  mixed  with  ingenious  theory  and 
the  most  searching  criticism  of  the  present  competi- 
tive sjTStem;  even  yet  it  is  almost  unrivalled  in  pun- 
gency and  effectiveness.  The  pantheistic  conception 
of  the  worid  which  underlay  the  Saint-Simonian  theory 
of  the  "  rehabilitation  of  the  flesh  "  formed  the  basis 
also  of  the  social  ethics  and  arrangements  of  Fourier. 
According  to  Fourier,  evil  is  the  artificial  product  and 
attendant  of  civilization,  the  result  of  perverted  human 
iuBtitutjons,  which  have  run  counter  to  the  ordinances 
of  the  Creator  in  prouounciQg  passions  and  affections  to 
be  bad  which  aie  nmply  natnm.  Between  the  oreft- 
ture  and  ike  Creator  there  have  been  5000  years  of 
nisunder^nding.  There  is  bntone  way  of  removine 
this  misunderstanding, — to  ^Te  a  free  and  healthy  and 
complete  developoient  to  our  passions.  This  Fourier 
sought  to  accomplish  in  his  pnedaitsfes,  which,  united 
in  a  system  of  free  federation,  would,  as  he  believed, 
soon  cover  the  world  (see  FouaiER). 

The  year  1830  was  an  important  turning-point  in 
BevoinUon  history  of  Bocttdiam.  During  the  fer- 
eima.  mentation  of  that  time  the  activity  of  the 
Saint-Simon  school  came  to  a  crisis,  and  the 
ideas  of  Fourier  had  an  opportunity  of  taking  practi- 
cal effect.  Some  of  the  ^nt-Simonians  joined  hin.. 
The  movement  in  France  was  short-liveid ;  and  the 
numerooa  experiments  tried  in  .America  were  not  more 
Buooessful.  One  of  the  most  notable  soaetieB  suggested 
by  Fourier's  influence,  hut  entirely  free  from  hia  im- 
moral tendencies,  was  Brook  Farm,  established  by 
George  Ripley  and  other  cultured  Americans  in  1840. 
A  most  praiaeworthv  and  sucoewful  institution  also 
suggested  h^  the  teaching  of  Fourier  is  the  PaTnUi'iithre 
at  Gruise  (Aisne)  conducted  by  M.  Grodin.  But  by  far 
the  greatest  result  of  die  revolution  of  1830  was  the 
de6nite  establishment  of  the  contrast  between  the 
bourgeoisie  and  the  proletariat.  Hitherto  these  two 
classes  had  foQght  side  by  side  against  feudalism  and 
the  reaction.  The  bourgeoisie  were  now  rulers,  and 
the  proletariat  became  the  revolutionary  party,  the 
6rst  outbreak  under  the  new  conditions  taking  place  at 
I^onB  in  1831.  when  the  starving  workmen  rose  to 
arms  with  the  aerioe,  "  lave  working  or  die  fighting. ' ' 
During  the  latter  half  of  the  reign  of  the  bourgeois 
king  Louis  Philippe,  Paris  becfune  more  than  ever  the 
centie  of  socialistic  fermentation.  In  1839  Louis 
Blanc  puUished  his  Orqanizatixtn  du  TVavaiZ,  and 
Cabet  bis  Vbj/affe  en  Icane.  In  1840  Proudhon  pub- 
lished his  book  on  property.  At  this  period  Paris 
counted  among  her  visitors  Lassalle,  the  founder  of 
the  social  democracy  of  Germany  ;  Karl  Marx,  the 
chief  of  scientific  international  sooiuism  ;  and  Bidcunin, 
the  apostle  of  anarchism. 

The  socialism  of  Saint-Simon  and  Fourier  was 
^  .  largely  speculative,  imaginative,  and  utopi- 
BUtM.       ^>  only  ft  very  remote  connection 

with  t^e  praetiad  life  of  thrar  time.  With 
Lotus  Blanc  (1811-1882)  Hocaalism  oame  into  real  con- 
tact with  the  public  history  of  France.  The  most 
oonspiouous  feature  of  Louis  Blanc's  teaching  was 
that  he  demanded  the  democratic  oi^anization  of  the 
state  as  preparatoiv  to  sodal  reorganization.  His  sys- 
tem, therefore,  had  a  positive  and  practiod  basis,  in  so 
far  as  it  allied  itself  to  a  dominant  tendeney  in  the  ex- 
isting state.  Louis  Blanc  was  an  eminent  journalist, 
bom  at  Madrid,  where  his  father  had  a  high  post  on 
the  finances  of  King  Joseph.  His  celebrated  work  on 
socialism,  Organwition  du  Travail,  exerted  a  veiy 
large  influence  on  the  thought  of  France.  The  formula 
of  pro^ie^B,  says  Lonis  Blam,  is  double  in  its  unity, — 


moral  and  material  amelioration  of  the  lot  of  all  by 
the  free  co-operation  of  all  and  their  fraternal  asso- 
<»ation.  He  saw,  however,  that  die  great  end  of 
social  reform  eonld  not  be  attained  without  political 
reform.  Itwasnotenough  to  discoTcr  the  true  methods 
for  inau^raling  the  pnnciple  of  association  and  the 
organization  of  labor  accoraing  to  the  rules  of  rea- 
son. Justice,  and  humanity.  It  was  necessary  to  have 
politick  power  on  the  side  of  sodal  reform,  political 
power  resting  on  the  chambers,  on  the  tribunals,  and 
on  the  aiiny  ;  not  to  take  it  as  an  instrument  was 
to  meet  it  as  an  obstacle.  For  theise  reasons  be 
wished  to  sec  the  state  oonstituted  on  a  thoroughly 
democratic  basts  as  the  first  condition  of  success.  He 
demanded  that  the  state  thus  reformed  should  estab- 
lish associations,  which  he  called  social  tcorkshopti,  for 
co-operative  production.  The  money  should  be  pro- 
vided by  the  state,  which  also  should  draw  ^p  the 
rules.  The  state  should  ^point  the  functionaries  for 
the  first  year.  After  that  the  workmen  should  elect 
their  own  managers.  "Though  the  false  and  anti- 
BO<dal  education  given  to  the  present  generation  makes 
it  itiffioult  to  find  any  other  motive  of  emulation^  and 
encouragement  than  a  higher  salary,  the  wages  will  be 
equal,  as  the  ideas  and  character  of  men  will  be 
changed  by  an  absolutely  new  education."  Louis 
Blanc  hoped  that' private  firms  would  not  be  able  to 
exist  under  the  competition  of  such  associations,  and 
that  the  latter  would  in  time  absorb  all  the  production 
of  the  country.  Notwithstanding  the  influence  exerted 
by  Louis  Blanc  and  the  working  men's  party  in  the 

Erovisional  Qovemment  of  1848,  it  cannot  be  said  that 
is  plans  obtained  a  fair  hearing  or  a  &ir  trial.  His 
schemes  were  certainly  not  earned  out  in  the  naUonal 
workshops  ^of  that  year.  These  were  really  a  trav- 
esty of  Louis  Blanc's  proposals,  instituted  expressh'  to 
discredit  them.  They  were  simply  means  of  finding 
work  for  a  motley  proletariat  thrown  out  of  employ- 
ment during  the  period  of  revolutionary  disturbuice ; 
and  these  men  wereput  to  unproductive  work,  whereas 
of  course  Louis  Blanc  contemplated  nothing  but 
productive  work,  and  the  men  he  proposed  to  invite 
to  join  bis  associations  were  to  give  guarantees  of 
character.  The  months  following  the  revolution  of 
February  were,  moreover,  a  period  of  industrial  stag- 
nation and  insecurity,  when  anv  new  project  of  trade, 
either  on  the  old  or  new  lines,  bad  very  uttle  proepeet 
of  success.    This  remark  applies  largely  also  to  the 

Srivate  associations  for  co-operative  production  subai- 
iied  by  the  repnUican  Government.  These  were 
more  closely  akin  to  die  plans  of  LonU  Blano ;  but  to 
them  also  the  times  were  unfavorable,  and  the  h^p 
given  them  was  both  scanty  and  injudicious.  As  one  of 
the  leaders  during  this  difficult  cnsis  Louis  Blano  had 
neither  personal  roroe  nor  enduring  polidcal  influence 
sufficient  to  secure  an^  considerable  suooess  for  bis 
cause.  He  was  an  amiable  and  genial  enthusiast,  but 
without  weight  enough  to  be  a  controller  of  men  on  a 
wide  scale.  The  labor  conferences  at  the  Luxembourg, 
over  which  he  pre^ded,  ended  also  as  his  oppoDenis 
desired,  without  any  tangible  result  The  proletariat 
at  Paris,  incensed  at  the  doung  of  the  national  work- 
shops, rose  in  armed  insurrection  which  was  ovw< 
thrown  by  Oavaignac  in  the  sanguiniuy  days  of  June 
(see  Cavaignaoj.  Louis  Blanc  was  in  no  way  impli- 
cated in  the  revolt,  but  he  found  it  necessary  to  so 
into  exile  in  England.  With  the  bloodshed  of  we 
days  of  June  French  socialism  ceased  for  a  time  to  be 
a  considerable  force.  Socialum  in  the  true  aooepta- 
tion  of  the  word  was  indeed  only^  j^rtially  reepoDstble 
for  the  insurrection.  It  was  a  rising  of  a  proletariat 
not  particularly  versed  in  theories  of  social  reoonatruc- 
tion,  but  deeply  incensed  at  the  reactionary  measures 
of  their  rulers.  Inasmuch,  however,  as  it  destroyed 
the  most  enterprising  leaders  of  the  workmen  an^ 
quelled  the  spirit  of  the  remainder,  it  thoroughly  re- 
pressed the  tendency  to  innovation  amongst  them  for 
a  long  time  to  oome,  while  the  fUse  prosperity  oC 
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the  seoood  empire  removed  their  most  crying  gnev- 
uxm  Uiider>Napoleoii  ILL  there  was  oonsequently 
oomparative  quietness  in  France.  Even  the  Inter- 
Dal^onal  had  very  litUe  influence  on  fVench  soil^  though 
n«noh  vorkingmen  had  ao  imixHrtMit  share  in  atart- 
ingiL 

Compared  with  the  pu^el  movemrat  in  France 
the  eaiilv  socialism  of  England  had  an  nn- 
Engiaod.     eventful  history  (see  Owem).    In  order 
to  appreciate  the  significanoe  of  Owen's 
work  it  is  necessary  to  recall  some  of  the  more  im- 
portant features  of  the  social  condition  of 
otreiL       the  country  in  his  time.    The  English 
worker  had  no  fixed  interest  in  the  soil 
He  had  no  voioe  either  in  local  or  national  government 
He  had  little  education  or  none  at  alL   His  dwelling 
was  wretched  in  the  extreme.    The  right  even  of  com- 
bination was  denied  him  till  1824.   The  wa#ee  of  the 
agricultural  laborer  w^  miserably  low.   The  wotk- 
luau's  share  in  the  benefits  of  the  indosCrial  revolution 
WIS  doubtful.   Great  numbers  of  his  class  were  re- 
duced to  utter  poverty  and  ruin  by  the  great  changes 
ooosequent  OD  the  introdnatum  of  improved  machinery; 
the  tendency  to  reach'ustment  was  slow  and  continually 
disturbed  by  fresh  change.    The  hours  of  work  were 
mercilessly  long.     He  nad  to  compete  against  the 
labor  of  women,  and  of  children  brought  fr^uently  at 
the  age  of  five  or  six  from  the  workhouses.  These 
children  had  to  work  the  same  long  hours  as  the 
adulte,  and  they  were  sometunes  strapped  by  the  over- 
seers till  the  blood  came.    Destitute  as  they  so  often 
were  of  parental  protection  and  oversight,  with  both 
sexes  huddled  together  under  immoral  and  insanitary 
conditions,  it  was  only  natural  that  they  should  fall 
into  the  worst  habits,  and  that  their  o&pring  should 
to  suoh  a  lamentable  degree  be  vkaous,  improvident, 
and  physically  degenerate.  In  a  oounti^  where  the 
laborers  had  neither  education  nor  polibcal  or  sodal 
rights,  and  where  the  peasantry  were  practacally  land- 
Was  ser&,  the  old  English  poor-law  was  only  a  double 
fill  part  of  an  evil  system.  All  these  permanent  causes 
of  mischief  were  aggravated  by  special  causes  connected 
with  the  cessation  of  the  Napoleonic  wars,  which  are 
well  known.    It  was  in  such  circumstanoee,  when  En- 
glish pauperism  had  become  »  grave  national  question, 
that  Owen  first  brought  forward  his  scheme  of  social- 
ism (1817).    In  his  communities,  which  were  intended 
to  be  self-dependent  unite,  Owen  sought  to  provide 
the  best  education  and  the  constant  exercise  of  unself- 
ish intelligence,  to  unite  fJie  advantages  of  town  and 
country,  and  to  oorroct  the  monotonous  activity  of  the 
&ctory  with  the  greatest  variety  of  ooounation,  while 
utilising  all  the  latest  improvements  in  industrial  teoh- 
nique.    The  otusra  of  Owen's  failure  in  establishing 
his  communities  are  obvious  enough.    Apart  from 
the  difficulties  inherent  in  socialism,  he  injured  the 
sodal  cause  by  going  out  of  his  way  to  attack  the  his- 
toric religions  and  the  accepted  views  on  maniage,  by 
his  Quixotry  and  tediousness,  by  refusing  to  see  that 
for  the  mass  of  men  measures  of  transition  from  an  old 
to  a  new  system  must  be  adopted.    If  he  bad  been 
truer  to  his  earlier  methods  and  retuned  the  autocratic 
guidance  of  his  experiments,  the  chances  of  success 
would  have  been  greater.   Above  all,  Owen  bad  too 
great  &ith  in  human  nature,  and  he  did  not  under- 
stand the  laws  of  sotnal  evolution.   His  great  doctrine 
of  the  influence  of  circumstances  in  the  formation  of 
character  was  only  a  veoy  crude  way  of  expressing  the 
law  of  social  contmuity  so  much  emphasized  by  recent 
80<»ali«n.    He  thought  that  he  eould  break  the  chain 
of  continuity,  and  as  by  magic  create  a  new  set  of  cir- 
camstances,  which  would  forthwith  pnxluce  a  new 
generation  of  rational  and  unselfish  men.    The  time 
was  too  strong  for  him,  and  the  current  of  English 
history  swept  past  him.    Even  a  very  brief  account  of 
Owen,  however,  would  be  incomplete  without  indi- 
caCiog  his  relation  to  Malthus.   Against  Malthus  he 
showed  that  the  wealth  of  the  oountiy  had,  in  conse- 


quence of  mechanical  improvement,  increased  out  of  all 
proportion  to  the  population.  The  problem,  therefore, 
was  not  to  restrict  population,  but  to  institute  rational 
social  arrangements  and  to  secure  a  fair  distribution  of 
wealth,  noenever  tha  number  of  inhabttantB  in  any 
ofliis  oommnnitaeB  inoroued  beyond  the  maximum, 
new  ones  should  be  created,  until  they  extended  oyer 
the  whole  world,  uniting  all  in  one  great  republic  with 
one  interest.  There  would  be  no  fear  of  over-popula- 
tion for  a  long  time  to  come.  Its  evils  were  then  felt 
in  Ireland  and  other  oountries ;  but  that  condition  of 
things  was  owing  to  the  total  want  of  the  most  ordi- 
nary common  sense  on  the  part  of  the  blinded  author- 
ities of  the  world.  The  period  would  probably  never 
arrive  when  the  earth  would  be  full ;  but  if  it  should 
the  human  race  will  be  good,  intelligent,  and  rational, 
and  would  know  much  oetter  than  the  present  irra- 
tional  generation  how  to  provide  for  the  ooounenoe. 
Such  was  Owen's  somliat  treatment  of  the  population 
problem. 

In  Eni^and  the  refimn  of  1832  had  the  same  efieot 

as  the  Revolution  of  July  (1830)  in  Fimnoe:  itlminght 
the  middle  class  into  power,  and  by  the  exduuon  of 
the  workmen  emphasized  their  existence  as  a  sepuate 
class.  The  discontent  of  the  workmen  now  chartiam. 
found  expression  in  Chartism.  As  is  obvi- 
ous from  the  contents  of  the  charter^  Chartism  was 
most  prominently  a  demand  for  political  reform ;  but 
both  in  its  origin  and  in  its  ultimate  aim  the  movement 
was  more  essentially  eoonomia  As  regards  the  study  of 
socialism,  the  interest  of  this  movement  lies  greatiy  in 
the  fact  that  in  ita  o^ans  the  doctrine  of  "surplus* 
value"  afterwards  elaborated  by  Marx  as  the  basis  of 
his  system  is  broadly  and  emphatically  enunciated. 
While  the  woricer  prodooesall  the  wealth,  he  is  oUiged 
to  content  himself^  widi  the  meagre  share  necessaiy  to 
support  his  existence  and  the  surplus  goes  to  the  capi- 
talist, who,  with  the  king,  the  pnests,  lords,  quires, 
and  gentlemen,  lives  upon  the  laoorofthe  working  man 
(Poor  Man's  Guardian,  1835). 

Afler  the  downfall  of  Owenism  began  the  Christian 
socialist  movement  in  England  (1848-52), 
of  which  the  leaders  were  Maurice,  Kings-  S»^ton 
ley,  and  Mr.  Ludlow.  The  abortive  Chart-  in  Bnglaiui. 
ist  demonstration  of  April,  1848,  excited  in 
Maurice  and  his  friends  the  deepest  sympathy  with 
the  sufferings  of  the  English  working  class, — a  feeling 
which  was  intenufied  by  the  revelations  regaj^ing 
"London  Ijabor  and  the  London  Poor  "  published  in 
the  Morning  Chrontde  (1849).  Mr.  Ludlow,  who  had 
in  Prance  beoome  aoqnainted  wilJi  the  theories  of  Fou- 
rier, was  the  economist  of  the  movement,  and  it  was 
with  him  that  the  idea  orii^nated  of  starting  oo -opera- 
tive associations.  In  PoutCa  for  the  J^opZe,  in  tbe 
Christian  Socialist,  in  the  pulpit  and  on  the  platform, 
and  in  Yeast  and  Alton  L<Kke,  well-known  novels  of 
Kingsley,  the  representatives  of  the  movement  ex- 
posed the  evUs  of  the  competitive  system,  carried  on  an 
unsparing  warfare  a^inst  the  Manchester  school,  and 
maintuned  that  socialism  rightly  understood  was  only 
Christianity  applied  to  social  reform.  Their  labors  in 
insistdng  on  etnical  and  spiritual  principles  as  the  true 
bonds  ot  society,  in  promoting  assodations,  and  in  dif- 
fusing a  knowledge  of  co-operation  were  largely  bene- 
fimal.  In  the  north  of  England  they  joined  hands  with 
the  oo-operative  movement  inaugurated  by  the  Boch- 
dale  pioneers  (1844)  under  the  influence  of  Owenism. 
Productive  co-operation  made  very  little  progress,  but 
co-operative  distribution  has  proved  a  great  success. 

In  1852  the  twofold  socialist  movement  in  France 
and  England  had  come  to  a  close,  lea  vine  no  visible  re- 
sult of  any  importance.    From  that  date  the  most 

Sromineut  leaders  of  socialism  have  been  (3«nnan  and 
l.u8sian.  To  reach  the  beginnings  of  German  social- 
ism we  must  go  back  a  little,  as  it  took  its  rise  in  the 
years  preceding  the  revolution  of  1 848.  Its  j^pj  Marx, 
most  conspicuous  chiefs  are  Karl  Marx, 
Friedrioh  Engels,  Lassalle,  and  Rodbertus  (for  the  last 
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two,  see  Lassalle,  and  Rodbsbtcts).  The  greatest 
and  most  influendal  of  the  four  was  unquestionably 
Marx,  who  and  his  Hke-minded  companion  Engels  are 
the  a4xnowIedged  heads  of  the  "scientific  and  revolu- 
tionaiy  "  Bohool  of  socialism,  which  has  its  representa- 
tives ID  almost  every  coantry  of  the  (aviliced  worid, 
and  is  generally  reoQgniied  w  the  most  serioiu  and 
fi)imidableA)rmofsoctaliam.  Karl  Marx  (1818-1883) 
was  of  Jewish  extraction.  He  was  bom  at  Treves, 
and  studied  at  Berlin  and  Bonn,  but  negleeted  the 
spedalty  of  law,  which  he  nominally  adopted,  for  the 
more  ooDgenial  sabjeots  of  philosophy  and  history.  He 
was  a  zealous  student  and  apparency  an  adherent  of 
Hegelianism,  but  soon  gave  up  his  intention  of  foUow- 
in^  an  academic  career  as  a  teacher  of  philosophy  and 
jpmed  the  staff  of  iheRhenigh  Gastette,  published  at 
Cologne  as  an  organ  of  the  extreme  democracy.  In 
1843,  after  marrving  the  sister  of  the  Prussian  minister 
Yon  Westfalen,  ne  removed  to  Fvis,  where  he  applied 
himself  to  the  stni^  of  ec»nomic  and  social  questions 
and  began  to  puMish  those  youthful  wiidngs  which 
mnst  be  redroned  among  the  most  powerfiilexpoBitioDs 
of  the  eariy  form  of  German  sodalisnL  With  Arnold 
Ruge  he  edited  the  DeitUdv'FravzosiK^  Jahrbilcfier. 
In  1845  he  was  expelled  from  Paris  and  settled  in 
Mussels,  where  he  published  his  Disoourt  mtr  U  Libre 
Mkhanaey  and  his  cnticisms  of  I^roudhon's  PhSMopkie 
de  la  MuHre,  entitled  MUHre  de  la  Phxtotophie.  In 
Paris  he  had  already  met  Friedrioh  Engels,  who  was 
destined  to  be  his  lifelong^  and  loyal  friend  and  com- 
panion-in-arms, and  who  in  1845  published  his  impor- 
tant work,i?Le  Lc^€  der  arbeitenden  Klaese  in  JEkgland. 
The  two  mends  round  that  they  had  arrived  at  a  com- 
plete identity  of  opinioD  ;  and  an  opportunity  soon 
occurred  for  an  emphatic  expression  of  their  common 
Tiews.  A  aodety  of  sootahstA,  a  kind  of  forerunner 
of  the  International,  had  eatabushed  itself  in  London, 
and  had  been  attracted  by  the  new  theories  of  Marx 
and  the  spirit  of  strong  and  unoompromiung  oonvic- 
tion  with  which  he  advocated  them.  The^oitered  into 
relation  with  Marx  and  Engels ;  the  society  vraa  reor- 
ganised under  the  name  of  the  Communist  League; 
and  a  congress  was  held,  whiob  suited  (1847)  in  the 
framing  of  the  Manifetio  of  the  Communigt  Ihrtsf, 
which  was  published  in  most  of  the  languages  of  west^ 
em  Europe,  and  is  the  first  proclamation  of  that  revo- 
lutionary sodalism  armed  with  all  the  learning  of  the 
19th  century,  but  expressed  with  the  fire  ana  enei^ 
of  the  agitator,  whicn  in  the  International  and  other 
moremCTts  has  so  startJed  the  world.  During  the  rev- 
olutionary troubles  of  1848  Marx  returned  to  Otee- 
many,  and  along  with  his  comrades  Engels,  Wi^ff,  etc. , 
he  supported  the  mostadTanoeddenioenu^intlieiVeio 
Rhemth  Gazette,  In  1849  he  settled  in  London,wheTe 
till  his  death  in  1883  he  applied  himself  to  the  elabo- 
ration of  his  economic  views  and  to  the  realization  of 
his  revolationa^  programme.  During  this  period  he 
published  Zur  KntikderpoHttKhmCMBonomie  (1859), 
and  the  first  volume  of  his  great  work  on  capital,  J}at 
Kamtat  (1867). 
The  causes  which  have  variously  contributed  to  the 

rise  of  (jlerman  socialism  are  suffidently 
g^jg^  clear.  With  the  accession  of  the  romanti- 
liJSSSm.    <n8t  Frederick  William  IV.  to' the  throne 

of  Pnusia  in  1840  Gaman  liberalism  re- 
oeived  a  f^h  expanrion.  At  the  same  time  the  He- 
gelian school  began  to  break  up,  and  the  interest  in 
pure  philosophy  began  to  wane.  It  was  a  time  of  dis- 
illusionment, of  dissatisfaodon  with  idealism,  of  tran- 
sition to  realistic  and  even  to  materialistic  ways  of 
thinking.  This  found  strongest  expression  in  the  He- 
gelian left,  to  which,  after  the  ideals  of  the  old  relig- 
ions and  philosophies  had  proved  unsubstantial,  there 
remained  as  solid  residuum  the  real  fact  of  man  with 
his  positive  interests  in  this  life.  The  devotion  and 
enthusiasm  which  had  previously  been  fixed  on  ideal  and 
spiritual  conoeptions  were  conoentrated  on  humanity. 
To  adherents  of  the  HegeUao  left,  who  had  been 


delivered  from  intellectual  routine  by  the  most  inbrepid 
spirit  of  criticism,  and  who,  tJierefore,  had  little  re- 
spect for  the  conventionalisms  of  a  feudal  sode^,  it 
naturally  appeared  that  the  interests  of  humanity  had 
been  cruelly  sacrifioed  in  &vor  of  dass  privilege  and 
pnyudioe.  The  greatest  thinkers  of  Germany  had 
reoognized  the  noble  elements  in  the  fVench  Beroln. 
taon.  To  recognize  also  the  noUe  and  prominng  fba- 
tures  of  French  socialism  was  a  natural  thing,  espe- 
cially for  Qermans'who  had  been  in  Paris,— the  great 
hearth  the  new  ideas.  Here  they  found  tbemselves 
definitely  and  oonsraously  in  presence  of  the  last  anl 
greatest  int^est  of  humanity:  the  suffering  and  stm^ 
gling  proletariat  of  western  Europe,  wbicE  had  so  re- 
cenuv  made  its  definite  entry  in  the  history  of  the 
world.  Thus  socialism  became  a  sodal,  political,  and 
economic  creed  to  Karl  Marx  and  his  associates.  But 
they  felt  that  the  theories  which  preceded  them  were 
wanting  in  scientific  basis ;  and  it  was  hencefonrud 
the  twmbld  aim  of  the  school  to  give  aoientifio  form  to 
Bodalism  and  to  propagate  it  in  JBorope  by  the  best 
and  most  effsctive  revolutionai7  methods. 

The  fbndamental  principle  m  the  Marx  school  and 
of  the  whole  cognate  socialism  is  the  theory 
of ' '  surplus  value,'  * — the  doctrine,  namely,  J^'i^ 
that,  after  the  laborer  has  been  paid  the  hii  echoS 
wage  necessary  for  the  snbsi^eooe  of  him- 
self and  family,  the  surplus  produce  of  his  labor  is 
appropriated  by  the  capitalist  who  exploits  it.  This 
theory  is  an  application  of  the  principle  _ 
that  labor  is  the  souroe  of  value,  which  was  tSu! 
enunciated  by  many  of  the  old  writers  on 
economics,  ,Buch  as  Locke  and  Petty,  which  was  set 
forth  with  some  vagueness  and  inconsistencry  by  Adam 
Smith,  and  was  more  systematically  expounded  by 
Kmrdo.  The  sodaUstic  application  of  the  prindple 
in  the  doctrine  of  surplus  value  had  been  made  both 
by  Owenites  and  charesta  It  was  to  prevent  diis 
Mipropriation  of  surplus  nine  b;^  capitalists  and  mid- 
dlemen that  the  Owen  school  tried  the  system  of  ex- 
change bjF  labor  notes  in  1832,— the  value  of  goods 
bung  estimated  in  labor-time,  represented  by  labor 
notes.  The  principle  that  labor  is  the  source  of  value 
has  been  aooepted  in  all  its  logical  oonsequenoes  by 
Marx,  and  by  him  elaborated  with  extraordinary  dia- 
lectical skill  and  historical  learning  into  the  most  com- 

£Iete  system  of  socialism  that  has  ever  been^  formu- 
Lted.  A  like  application  of  the  principle  but  in  a  less 
rigorous  fashion  has  been  made  by  Rodbertus  ;  and  it 
is  the  same  theoiy  that  underiies  the  extravagandes 
and  paradoxes  of  Brondhon.  The  question  whether 
the  priority  in  the  snentifio  development  of  the  prin- 
ciple is  due  to  Marx  or  Rodbertus  cannot  be  fbUy  dis- 
onssed  here.  But  it  may  be  said  that,  while  the  Social 
Letters  of  Rodbertus  to  Von  Kirehmann  were  pub- 
lished in  1850,  the  importance  of  the  principle  was 
understood  b^  the  Marx  aeko(A  as,  eariy  as  1845,  and 
in  a  broad  and  general  way  had  indeed  become  the 
common  property  of  socnuists.  The  historical  im- 
portance ana  sdentifio  worth  of  the  writings  of  Rod- 
oertuB  should  not  be  overlooked  ;  nor  are  they  likdy 
to  be  when  so  much  attention  has  been  given  to  him 
hy^  A.  Wagner  and  other  distinguished  German  econo- 
mists. But  in  the  great  wo^  of  Marx  the  socialist 
theory  is  elalxaated  wiUi  a  fulness  of  learning  and  a 
liwcfu  power  to  which  Rodbertus  has  no  daim.  With 
Marx  the  doctrine  of  surplus  value  reodres  its  wideit 
application  and  development;  it  snpplieBthe  kejrto 
his  explanation  of  the  history  and  influence  of  capital, 
and  consequently  of  the  present  economic  era,  whidi 
is  dominated  by  it  It  is  the  basis^  in  &ct,  of  a  vasfc 
and  elaborate  system  of  sodal  phUosophy.  In  any 
case  it  is  an  absurdity  as  well  as  an  historical  error  to 
spe^  of  Marx  as  having  borrowed  from  Rodbertos. 
Marx  was  an  independent  thinker  of  great  originali^ 
and  force  of  character,  who  had  made  the  economic 
development  of  modem  Europe  the  study  of  a  lafao- 
rioua  ufetime,  and  who  was  in  the  halxt,  not  of 
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jowin;,  bat  of  strongly  asserting  the  results  of  his 
own  Rseiicfa  and  of  impressing  t£em  upon  other  men. 
Hw  great  work  of  Marx  may  be  described  as  an  ex- 
pontion  and  criticism  of  capital.    But  it  is 
also  indirectly  an  exposition  of  socialism, 
iDitmiidi  as  the  historical  evolution  of  capital  is  gov- 
cned  If  natural  Um,  the  ineritaUe  tendanciy  a£  wbioh 
atotiids  Bocialiam.   It  is  the  great  aim  of  Man  to 
rereal  the  law  of  the  eoonomio  movement  of  modem 
tism.  Now  die  eoonomio  movement  of  modem  times 
11  dominated  by  ea|utaL   Explain,  therefore,  tlie  natu- 
nl  hiitoiy  of  capital,  the  rise,  oonsoBdation,  and  de- 
duK  of  its  Bupremaoy  as  an  evolutioDai^  prooeas,  and 
jm  forecast  tne  nature  of  that  into  which  it  is  being 
Uanafonned, — socialism.   Hence  the  great  task  of  the 
Man  school  is  not  topreaoh  a  new  economic  and  social 
gjospel,  not  to  provide  ready-made  schemes  of  social 
ngeneradon  after  the  fashion  of  the  early  socialiste, 
tat  to  counteract  by  alleviating  measures  the  wretch- 
edncBB  of  OUT  present  system,  but  to  explain  and  pro- 
mote  the  inevitable  process  of  social  evolution,  so  that 
the  domination  of  capital  miqr  ma  its  oouzse  and  give 
to  tiie  higher  system  that  is  to  oome. 
The  characteristic  feature  of  the  r^me  of  capital, 
or,  as  Harx  osually  calls  it,  the  eapitalistio  method  of 
imxIaotioQ,  is,  that  industrial  operations  are  carried 
OD  by  individual  capitalists  employing  free  laborers, 
whose  sole  dependence  is  the  wage  they  reoeive.  Those 
ftee  laborers  perform  the  function  iolfilled  in  other 
■tales  of  society  1^  the  sUve  and  the  serf.   It  is  t^e 
tCBdoN^of  the  capitalistic  system  to  oonsolidate  those 
two  dasses, — the  capitalist  dass,  enriching  iteelf  on 
the  profits  of  industry,  which  they  control  in  their 
on  mtoest,  and  the  class  of  workers,  nominid^  £ree, 
DDt  without  land  or  capital,  divorced,  therefore,  from 
ibMseans  of  prodwtfion,  and  dependent  on  their  wages, 
•HUie  modem  prdetariat   The  great  aim  of  the  capt- 
is      inomase  <^  wealth  tluronch  the  acewniuar 
titn  of  his  profits.  This  aooamaU^on  is  secured  by  the 
Impropriation  of  what  the  sodaliata  call  surplus  value, 
loe  history  of  the  capitalistic  method  of  production  is 
the  historv  of  the  appropriation  and  accumolation  of 
nnplns  vaJue.   To  understand  the  capitaUstio  qrstem 
M  to  understand  BniT)Ia8  value.   With  the  analyns 
Talue,  therefore,  the  great  work  of  Marx  be^ns. 
The  wealth  of  the  societies  in  which  the  capitalistic 
Bwthod  of  production  prevails  appears  as  an  enormous 
nOection  of  commodities.    A  commodity  is  in  the  first 
plaoe  an  external  object  adapted  to  satisfy  human 
wants;  and  this  nsefomess  gives  it  value  in  use,  makes 
vahM«ui    it  *  ™6  value.   These  use  values  form 
tSSt.        the  material  of  wealth,  whatever  its  social 
form  may  be.   In  modem  Bodeties,  whwe 
tbe  faoriaeaB  of  production  is  oanied  on  to  meet  the 
deatands  of  di«  maAet,  for  exchange,  these  use  vahieB 
appear  as  exchange  vidues.   Exchange  value  is  the 
;miportioD  in  which  use  values  of  difiinenl  kinds  ex- 
^ange  for  each  other.   But  the  enormous  mass  of 
thuigs  that  drenlate  in  the  worid  maricet  exchange  for 
esefaotherinthemostdifiierentproportions.  Theymust, 
however,  have  a  common  quality  or  they  could  not  be 
eompared.    This  common  quality  cannot  be  any  of  the 
natmmi  properties  of  the  commodities.   In  the  busi- 
Mfs     exchtmge  one  thin^  is  as  goc^  as  another,  pro- 
vided      have  it  in  sufficient  quantity.   Leaving  out 
af  eonaideration,  therefore,  the  phyacal  qualities  that 
sin  flominodidee  use  valoe,  we  find  in  them  bat  one 
muBon  ohanujieriatio,-— tiiat  thqy  are  all  producta 
of  hmnan  labor.   They  are  all  civstallised  forms  of 
homan  labor.    It  is  labor  applied  to  n.ataTal  ol^ects 
that  gives  them  value.   What  constitutes  value  is  the 
honun  labor  embodied  in  commodities.   And  the  re- 
jation  of  exchange  is  only  a  phase  of  this  value,  which 
therefore,  to  be  considered  independmtly  of  it. 
Fntber,  the  labor-time  spent  in  produang  value  is  the 
nosure  of  value,  not  this  or  that  individual  labor,  in 
*hieh  case  a  ^lacy  or  unskilled  man  would  prodooe  as 
Cnat  a  qoanti^  of  value  as  the  most  Bkilfol  and  ener- 
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getie.  We  must  take  as  our  standard  the  average 
tabor-foroe  of  the  community.  The  labor-time  which 
we  take  as  the  measure  of  value  is  the  time  required 
to  produce  a  commodity  under  the  normal  social  con- 
ditions of  prodootion  vrlth  the  average  degree  of  skill 
and  intmsity  of  labor.  Thua  labor  is  both  the  source 
and  the  measure  of  value. 

As  we  have  seen,  the  oharacteiistio  featnie  of  the 
capitalistic  system  of  production  is  that  in- 
dustry is  controlled  by  capitalists  emplo:^ing 
free  wage-labor  ;  that  is,  while  the  capital- 
ist owns  and  controls  the  means  of  produc- 
tion, the  free  laborer  has  lost  all  ownership 
in  land  and  capital  and  has  nothing  to  depend  on  but 
his  wage.  This  condition  of  things  was  established 
only  after  a  long  and  gradual  process  of  social  change, 
which  Marx  copiously  illustrates  from  the  history  of 
England,  as  the  classio  land  of  the  fully  developed 
capitalism.  In  the  Middle  Ages  the  craftsman  and 
peasant  were  the  owners  of  the  small  means  of  produc- 
tion then  extant,  and  th^  produoed  for  their  own 
needs  and  for  thdr  feudal  superior ;  only  the  super- 
fluity went  into  Uie  general  market  Such  production 
was  necessarily  Bmall,  Umited,  and  technically  iuper- 
foct  Towaids  the  close  of  the  Middle  Ages  a  great 
change  set  in  caused  by  a  remarkable  combination  of 
ciroumstAnoes, — the  downfall  of  the  feudal  system  and 
of  the  Catholic  Church,  the  discovery  of  America  and 
of  the  sea  route  to  India.  Through  the  breaking  np 
of  the  feudal  houses  with  their  Numerous  retainers, 
through  the  transformation  of  the  old  peasantrholdings 
into  extensive  sheep-runsj  and  generally  through  the 
prevalent  application  of  the  oommeroials^tem  to  the 
management  of  land  instead  of  the  Catholic  and  feudal 
spirit,  the  peasant^  were  driven  off  the  land,  a  molti- 
tudeof  people  totally  deetituteof  property  were  thrown 
loose  from  th«r  old  means  of  livdihood,  and  were  re- 
duced to  vagabondage  or  forced  into  the  towns.  It 
was  in  this  way  that  the  modem  proletarians  made 
their  tragic  entiy  in  history.  On  the  other  hand,  there 
was  a  pBiullol  development  of  the  capitalist  clas& 
brought  about  by  the  slave  tiade.  the  exploitation  of 
the  American  colonies  and  of  both  the  Indies,  and  by 
the  robberjr,  violence,  and  oonnption  which  attended 
the  transrerenoe  of  the  land  from  the  Catholic  and 
feudal  to  the  modem  regime.  The  opening  and  exten- 
sion of  tiie  ^reat  worid  market,  moreover,  gave  a  great 
stimulus  to  industry  at  home.  The  old  guilds  having 
already  been  expropriated  and  dissolved,  the  early 
oifianization  of  industry  under  the  control  of  an  infant 
capitalism  pused  through  its  first  punfol  and  laborious 
Btagee,  tall  with  the  grmt  mechanical  inventions,  with 
the  uiplioation  of  steam  as  die  motive-power,  and  the 
rise  of  Uie  foctory  system  towards  the  close  of  the  18th 
centniT,  the  grrat  industrial  revolution  was  aooom- 
plished,  and  the  capitalistic  method  of  production 
attained  to  its  colossal  manhood. 

The  capitalistic  system  thus  established,  we  have  to 
rraiember  that  in  all  its  forms,  and  through- 
out all  the  stages  of  its  history,  the  great  *?3^^^ 
aim  of  the  capitalist  is  to  increase  and  con-  ^^ioii. 
Bolidate  his  guns  through  the  appropria- 
tion of  surplus  value.  This  appropriation  of  surplus 
value  is  a  very  old  phenomenon  m  human  society.  In 
all  the  forms  of  society  which  depended  on  slave  labor, 
and  under  the  feudal  regime,  the  appropriation  of  the 
results  of  other  mm's  labor  was  open  and  undisguised. 
Under  the  oapitaUstio  system  it  is  disguised  under  the 
form  of  free  contract  The  workman  appears  on  the 
labor  market  with  the  sole  commodity  of  which  he  baa 
to  dispose,  his  labor  force,  and  sdls  it  for  a  speiufied 
time  at  the  price  it  can  bring,  which  we  call  his  wage, 
and  which  is  equivalent  to  the  average  means  oi  sub- 
sistence required  to  support  himself  and  to  provide  for 
the  foture  supply  of  labor  (in  his  family. )  But  the 
labor  force  of  tne  workman  as  utilized  by  the  capitalist 
in  the  factory  or  the  mine  produces  a  net  value  in  ex- 
cess of  his  wage.   That  is,  over  and  above  his  entire 
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outlay,  indudiog  the  wa^e  paid  to  his  workmeD,  the 
oapitaliBt  flads  liimself  m  poaseflsion  of  a  surplus, 
which  can  only  represent  the  "  unpaid  labor"  of  his 
workmen.  This  surplus  is  the  surplus  value  of  Karl 
Marx,  the  product  of  unpaid  labor.  This  it  is  which 
the  capitalist  seeks  to  obtain  and  to  accumulate  all 
the  methods  aTulabl&  These  methods  are  described 
by  Marx  with  great  detail  and  elaboration  through 
several  hundred  pages  ofhis  first  volume.  E^aooount, 
supported  at  every  step  by  long  and  copious  citations 
from  the  best  historical  authorities  and  from  the  blue- 
books  of  the  various  parliamentary  oommianona,  is  a 
lurid  and  ghastly  picture  of  the  many  abuses  of  Eng- 
lish industrialism.  It  is  the  dark  and  gloomy  reverse 
of  the  industrial  glories  of  England.  The  feuf  ul  pro- 
longation of  the  hours  of  labor,  the  mennless  exploita- 
tion of  women,  and  of  ohildreo  from  the  age  of  infancnr, 
the  utter  neglect  of  sanitary  conditions,  whatever  could 
lessen  the  coats  of  production  and  swell  the  profits  of 
the  capitalist,  though  every  law  of  man  and  nature 
were  violated  in  the  prooess, — such  are  the  historical 
facta  which  Harx  emphanxes  and  illustrates  with  an 
oveTwhelminp  foroe  or  evidence.  Th^  receive  ample 
oonfirmatjon  in  the  history  of  tJie  English  Factory  Acts, 
imposed  on  greedy  and-  uraampulous  capitalists  afler 
a  severe  struggle  prolonged  fin  naif  a  oentnrf,  and  re- 
quired to  prevent  the  moral  and  pbyrical  nun  of  the 
indostrial  population. 
It  will  be  seen  that  the  firot  and  most  conspicuous 
result  of  the  capitalistic  system  is  that, 
while  production  is  a  social  operation  car- 
synem.  ried  on  by  men  organized  and  associated  in 
factories,  the  product  is  appropriated  b^ 
individual  capitalists  :  it  is  social  production  and  capi- 
talistic appropriation.  Another  conspicuous  and  im- 
portant result  is  that,  while  we  have  this  organization 
in  the  factories,  we  have  outmde  of  them  all  the 
anarchy  of  oomDetitim.  We  have  the  capitalistic  ap- 
propriators  of  the  produd^  of  labor  contending  for  the 
possession  of  the  maricet,  without  systematic  regard  to 
the  supply  required  by  that  market — each  one  filling 
the  market  only  as  dictated  by  hia  own  interest,  and 
trying  to  outdo  his  rivals  by  all  the  methods  of  adul- 
teration, bribery,  and  intrigue, — an  economic  war 
hurtful  to  the  best  interests  of  socnety.  With  the 
development  of  the  capitalistic  system  machinery  is 
more  and  more  perfected,  for  to  neglect  improvement 
is  to  succumb  in  the  struggle ;  the  improved  machinery 
renders  labor  superfluous,  which  is  accordingly  thrown 
idle  and  exposed  to  starvation.  But,  as  the  technique 
improves,  the  productive  power  of  industry  increases, 
and  continually  tends  more  and  more  to  buitmss  the 
avulable  needs  of  the  market,  wide  as  it  is.  The  con- 
sequence is  that  the  market  tends  to  be  overstodced 
even  to  absolute  repletion ;  goods  will  not  sell,  and  a 
commerei^  crisis  is  established,  in  which  we  have  the 
remarkable  phenomenon  of  widespread  panic,  miserjs 
and  starvation  resulting  from  a  siiperabundanoe  of 
wealth,— a  "  crise  pl^thorique"  as  Fourier  called  it,  a 
crisis  due  to  a  plethora  of  wealth.  These  crises  occur 
at  periodic  intervals,  each  one  severer  and  more  wide- 
spread than  the  preceding,^  until  they  now  tend  to  be- 
come chronic  and  permanent,  and  the  whole  capitalistic 
world  staggers  under  an.  atlantean  weight  of  ill- 
distributeowealth.  Thus  the  prooess  goes  on  in  obe- 
dience to  its  own  inherent  laws.  Production  Is  more 
and  more  concentrated  in  the  bands  of  mammoth 
capit^ists  and  colossal  joint-stook  companies,  under 
which  the  proletariat  are  organized  and  drilled  into 
vast  industnal  armies.  But,  as  crisis  succeeds  crisis, 
until  panic,  stagnation,  and  disorder  are  universal,  it 
becomes  clear  that  the  bourgeoisie  are  no  longer  capa- 
ble of  controlling  the  industrial  world.  The  incom- 
patibility between  social  production  and  anarchic  dis- 
tribution decidedly  declares  itself  With  the  progress 
of  democracy  the  proletariat  seizes  the  political  T>ower, 
and  through  it  at  last  takes  complete  control  over  the 
economic  functions  of  aod^y.   It  expropriates  the 


nrivate  capitalist  and  appropriating  the  means  of  pro- 
duction manages  them  in  its  own  interest,  which  is 
interest  of  society  as  a  whole ;  society  passes  into 
socialistic  Bt»e  through  a  revolution  determined  by 
the  natural  laws  of  social  evolution,  and  not  by  a 
merely  arbiUnry  exercise  of  power.  It  is  a  lemlt 
detennined  by  the  inherent  laws  of  Bodal  evdntioD, 
independent  of  the  iriU  and  purpose  of  individnal  men. 
All  that  the  most  powerful  and  clearsighted  inteDeot 
can  do  is  to  learn  to  divine  the  laws  of  the  great  move- 
ment of  society,  and  to  shorten  and  alleviate  the  birth- 
pangs  of  the  new  era.  The  efibrta  of  reacuonaries  of 
every  class  to  turn  the  wheel  of  history  backwards  ira 
in  vain.  But  an  intelligent  appreciation  of  its  ten- 
dencies and  a  willing  oo-operation  with  them  will  make 
progress  easier,  smoother,  and  more  rapid. 

It  will  have  been  seen  that  what  Marx  and  his  school 
contemplate  is  an  economic  revolution  brought  abmit 
in  accordance  with  the  natural  laws  of  historic  evolu- 
tion. But  in  order  to  understand  the  full  import  of 
this  revolution  In  the  mind  of  Marx  we  must  remem- 
ber that  he  nnrds  the  eoonomio  order  of  aotaety  as  the 
groundwork  of  Uie  same,  detmuining  all  the  otbor 
forms  of  social  order.  The  entire  legsd  and  poBticil 
structure  as  well  as  philosophy  and  religion  are  ooa- 
stitoted  and  controllra  in  aomrdance  with  the  eoODMsiii 
bacua  This  is  in  hanuonj^  with  his  method  and  bib 
conception  of  the  worid,  which  is  the  Hegelian  nvosed. 

For  Hegel  the  thought  process,  which  he  traoaformi 
into  an  independent  subieot  under  the  name  ide^  is  the 
creator  of  the  real,  whicn  forma  only  ito  external  mam- 
festation.  With  me,  on  the  contrary,  the  ideal  is 
nothing  else  than  the  material  transformed^  and  bans- 
lated  in  the  human  brain."  His  oonoeption  of  the  . 
worid  is  a  frank  and  avowed  materialism.  His  method 
is  the  dialectic  applied  to  a  worid  thus  understood ;  the 
buwiieBB  of  inqou^,  namelyi  is  to  trace  the  conneotion 
and  concatenation  in  the  links  that  make  up  the  proccsi 
of  historic  evolution,  to  investigate  how  one  stage  ana* 
ceeds  another  in  the  developmeiit  of  B0(nMy,_  the  fioti 
and  forms  of  human  life  and  history  not  being  ataUs 
and  stereotyped  things,  but  the  ever-changing  mau- 
festations  of  the  fluent  and  unresting  real,  the  course 
of  which  it  is  the  duty  of  sdenoe  to  reveaL  The  whole 
position  of  the  Marx  school  may  therefore  be  charafr 
terized  as  evolutionary  and  revolutionary  sodalism. 
based  on  a  materialistic  conception  of  the  worid  and 
of  human  history.  Sodaliam  is  a  social  revolution  de- 
termined by  the  laws  of  historic  evolution — a  revolution 
which,  changing  the  economic  groundwork  of  sod^i 
will  change  the  whole  structure. 

It  will  be  seen  that  the  work  <^  Marx  is  a  natunl 
history  of  capital,  especially  in  its  relation 
to  labor,  and  m  ite  moetessential  features  is  a  ^ruSi 
development  of  two  of  the  leading  princi-  vfem. 
pies  of  the  classic  economics, — that  labor 
IS  the  source  of  value,  but  that  of  this  value  theUbonr 
obtains  for  himself  merely  a  subsistence  wage,  the  sof- 
pluB  being  appropriated  by  the  exploiting  capitalist 
Marx's  great  work  may  be  described  as  an  elabcaate 
historical  development  of  this  glaring  fundamental 
contradiction  of  the  Ricardtan  eoonomics,  the  oontn- 
diction  between  the  iron  law  of  wages  and  the  neat 
prindple  that  labor  is  the  source  of  wealth.  Man's 
conception  of  labor  is  the  same  as  that  of  Ricardo,  and 
as  a  logical  exposition  of  the  historic  contradiction  be- 
tween the  two  prindples  on  the  bams  of  Ricardo  the 
waA  of  Marx  is  quite  unanswerable.  It  is  obviotu, 
however,  that  the  definition  of  labor  assumed  both  in 
Ricardo  and  Marx  is  too  narrow.  The  labor  they 
broadly  posit  as  the  source  of  wealth  is  manual  Ubor. 
In  the  earl^  stages  of  industry,  when  the  maricet  was 
small  and  limited  and  the  technic^ue  waa  of  the  sim- 
plest and  rudest  description,  labor  m  tbat  sense  might 
correcdy  enough  be  described  as  the  source  of  value. 
But  in  modem  industry,  when  the  market  is  worid- 
wide,  the  technique  most  complex,  and  the  oompetitioD 
most  severe,  wb«i  inventiveness,  sagadty,  ooiinge,  and 
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denmon  id  initiative,  and  skill  in  maQagement,  are  &0' 
ton  80  impffftant,  nu  such  excluBive  pUoe  as  has  been 
dumed  can  be  assigned  to  labor.  The  Ricardian  prin- 
ciple, Uierefore,  fafis  to  the  ground.  And  it  is  not 
bistoiically  true  to  maintain,  as  Marx  does,  that  tiie 
profits  of  the  capitalist  are  obtained  simply  by  appro- 
pristing  the  products  of  uni>aid  labor.  In  initiating 
and  managing  the  capitalist  is  charged  with  the  most 
difficult  and  important  part  of  the  work  of  production. 
As  a  natural  consequence  it  follows  that  Marx  is  also 
historieally  inaccurate  in  roundly  explaining  capital  as 
the  accumulation  af  unpaid  labor  appropriated  by  the 
capitalist  In  past  aocumulatioo,  as  in  tne  control  and 
management  of  industi?  generally,  the  capitalist  has 
had  the  leading  part.  Capital,  therefore,  is  not  neces- 
sarily robbery,  and  in  an  eoonoraic  order  in  which  the 
Systran  of  free  exchange  is  the  rule,  and  the  mutoally 
benefit  interebange  of  utilities,  no  objection  can  be 
raised  to  the  principle  of  lending  and  borrtiwing  of 
money  for  int^est.  In  short,  in  his  theory  of  unpaid 
labor  as  supplying  the  key  to  his  explanation  of  the 
genesis  and  development  of  the  capitalistic  system 
Marx  is  not  true  to  niatory.  It  is  the  perfectly  logical 
outcome  of  certain  of  the  leading  pniHnplos  of  the 
Blcardian  school,  but  it  does  not  give  an  adequate 
or  accurate  account  of  the  facts  of  economic  evolu- 
tion. 

It  may  indeed  be  maintained  that  in  his  theory  of 
nnpiud  labor  Marx  is  not  consistent  with  the  general 
principles  of  his  own  philosophy  of  social  evolution. 
With  him  history  is  a  process  detormined  by  material 
forces,  a  suocession  of  orderly  phenomena  controlled  by 
natural  laws.  Now  we  may  wuve  the  objection  sug- 
gested  hy  the  prindple  enunciated  in  the  Marx  school 
Itself,  that  it  is  not  legitimate  to  apply  ethical  catego- 
ries in  judgment  on  economic  processes  that  are  merely 
natural,  which,  however,  Marx  does  with  revolutionary 
empluuis  throughout  some  hundreds  of  pages  of  his 
great  work.  It  is  more  important  to  point  out,  in  per- 
fect consistency  with  the  principles  of  the  school,  that 
the  energy  and  inventiveness  of  the  early  capitalists 
especially  were  the  most  essential  factors  in  determining 
the  existence  and  development  of  a  great  economic  era, 
and  that  the  assertion  of  freedom  was  an  indispensable 
condition  in  breaking  the  bonds  of  the  old  feudal  order, 
which  the  new  system  displaced.  Instead,  therefore, 
of  living  and  growing  rich  on  the  jjroduoe  of  unpud 
laboFj  the  capitalist  had  a  great  social  and  industrial 
function  to  perform,  and  pu^ed  a  great  part  in  historic 
evolution.  The  position  and  function  of  the  workman 
was  subordinate. 

There  can  be  no  doubt  that  in  his  t1ieor>'  of  surplus 
value  obtained  from  unpaid  labor  Marx  as  agitator 
and  controversialist  has  mien  into  serious  contrwiio- 
Cion  with  himself  as  scientific  historian  and  phi- 
losopher. The  theory  that  labor  is  the  source  of 
value  was  widely  accept^  among  economists  during 
his  early  life,  and  by  its  justice  and  nobleness  it  was 
well  adapted  to  the  comfortable  optimism  prevalent 
amoug  so  many  of  the  classical .  scnool.  The  econo- 
mists, however,  did  not  follow^  the  principle  to  its 
obvious  oonduaon,  that>  if  labor  is  the  souroe  of  weal  th 
the  laborer  should  eiyoy  it  all.  It  was  otherwise  with 
the  BOGulists,  who  were  not  slow  to  perceive  the  bear- 
ing of  the  theory  on  the  existing  economic  order.  In 
htB  oontroversial  treatise  against  Proudhon  Marx 
gives  a  list  of  writers  (beginning  with  the  political 
eoonomy  of  Hopkins,  published  in  182^,  only  five 
years  after  the  appearance  of  Ricardo's  great  work) 
by  whom  the  principle  was  applied  to  revolutionary 
purposes.  Its  simplicity  and  seeming  effectiveness 
most  have  made  it  most  attractive.  As  posited  by 
the  classic  econqmj^  and  applied  by  the  socialists  Marx 
accepted  the  principle.  It  was  an  unanswerable  art/it- 
mentum  ad  hominem  when  addressed  to  an  economist 
of  tbe  Ricardian  school;  but  it  should  have  broken 
down  iriien  eonfronted  with  histOTioal  &ot  Neverthe- 
It  was  made  and  oontinned  to  be  the  foundation 
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stone  of  the  system  of  Marx,  and  is  really  ite  weakest 
pointk  '  His  doctrine  of  surplus  value  is  the  vitiatitfg 
motor  in  his  history  of  the  capitalistic  system.  The 
most  obvious  excuse  for  him  is  that  he  borrowed  it 
from  the  classic  economists.  It  would  be  the  greatest 
possible  mistake,  however,  to  make  this  a  treason  for 
undervaluing  the  remarkable  services  rendered  to 
economics  by  Karl  Marx.  He  spent  forty  laborious 
years  almost  wholly  in  exile  as  the  scientific  chain;}ion 
of  the  proletariat.  In  the  combination  of  learning, 
philosopliic  acumen,  and  literary  power  he  is  probably 
socond  to  no  economic  thinker  of  the  19th  century. 
He  seems  to  have  been  master  of  the  whole  range  of 
economic  literature,  and  wielded  it  with  a  logical  skill 
not  less  masterly.  But  his  great  strength  lay  in  his 
knowledge  of  the  technical  tmd  economic  development 
of  modem  indnstiy  and  in  his  marrelloas  insight  into 
the  tendencies  in  social  evolution  determinea  by  the 
techtiicd  and  economic  factors.  Whether  his  theories 
in  this  department  are  right  or  wrone  they  have  sug- 
gested questions  that  will  demand  tne  attention  of 
economic  thinkers  for  a  long  ume  to  come.  It  is  in 
this  department  and  not  in  his  theoi^  of  surplus  value 
that  Marx's  significance  as  a  scientimi  economist  is  to 
be  found. 

Tlie  great  merit  of  Marx,  therefore,  lies  in  the  work 
he  has  done  as  scientific  inquirer  into  the  economic 
movement  of  modem  times,  as  the  philosophic  his- 
torian of  the  capitalistic  era.  It  is  now  admitted  by 
all  inquirers  worthy  of  the  name  that  history,  includ- 
ing economic  history,  is  a  succession  of  orderijr  phe- 
nomena, that  each  phase  in  the  line  of  succession  is 
marked  by  facts  and  tendencies  more  or  less  peculiar 
to  itself,  and  that  laws  and  principles  which  we  now 
condemn  had  formerly  an  historical  neces.sity,  justifi- 
cation, and  validity.  In  accordance  with  this  funda- 
mental principle  of  historical  evolution  arrangemente 
and  institutions  which  were  once  necessary,  and  orici- 
nally  formed  a  i>tage  in  human  pnigi-ess,  may  gradually 
develop  contradictious  and  abuses  and  thus  become 
more  or  less  antiquated.  The  economic  social  and 
political  forms  which  were  the  progi-essive  and  even 
adequate  expressions  of  the  life  or  one  era  become 
hindrances  and  fetters  to  the  life  of  the  succeeding 
times.  This,  the  school  of  Karl  Marx  saj's,  i.s  pre- 
cisely the  condition  of  the  present  economic  order. 
The  existing  arrangements  of  landlord,  capitalist,  and 
wage-laborer  under  free  competition  are  burdened  with 
contradiction  and  abuse.  The  life  of  societi;  is  being 
strangled  by  the  forms  which  once  promoted  it.  They 
maintain  that  the  reidly  vital  and  powerful  tendencies 
of  our  Ume  are  towards  a  higher  and  wider  form  of 
social  and  economic  organization, — towards  socialism. 
This  we  believe  to  be  the  central  point  of  the  whole 
question;  but  the  fuller  discussion  of  it  can  moi-e  con- 
veniently be  postponed  to  the  close  of  this  article,  when 
we  come  to  consider  socialism  as  a  whole. 

The  opinions  of  Marx  were  destined  to  find  expres- 
sion in  two  movements,  which  have  played  The  inter- 
a  considerable  part  in  recent  history, — the  nationaL 
International  and  the  social  democracy  of 
Germany.  Of  the  IntemaUonal  Marx  was  the  inspir- 
ing and  controlling  head  from  the  beginning ;  and  the 
German  sodal  democracy,  though  originated  by  Las- 
salle,  before  long  fell  under  Marx's  influence.  Marx 
wrote  the  famous  inaugural  address  of  the  Interna- 
tional and  drew  ud  its  statutes,  maintaining  a  modera- 
tion of  tone  which  contrasted  strongly  with  the  out- 
spoken vigor  of  the  communist  manifesto  of  1847. 
But  it  was  not  long  before  the  revolutionary  socialism 
which  underlay  the  movement  gained  the  upper  hand. 
This  found  strongest  expression  in  the  address  drawn 
up  by  Marx  in  1871  after  the  suppression  of  the  com- 
mune, and  entitled  Tke  Civil  War  in  France.  The 
International  was  not  responsible  for  the  revolt  of  the 
commune,  which  was  a  rising  for  the  autonomy  of 
Paris,  supported  chiefly  by  the  lower  classes.  It  was 
a  protest  against  excessive  centralization  raised  by  the 
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dunoentQr  of.  Paris,  vfaioh  has  always  been  &r  in 
adTMiee  of  the  provinces,  and  which  fouod  its^  in 
peOBessioD  of  am6  atter  the  siege  of  the  town  by  the 
Gemuuia.  But.,  while  it  was  prominently  an  assertioa 
uf  locai  autonomy,  it  was  also  a  revolt  against  the  econ- 
oinio  oppression  of  the  moneyed  classes,  and  thus  con- 
tained within  it  strong  socialistic  tendencies.  The 
socialists  properly  so  called  were  onlv  a  small  minority. 
Id  this  address,  however,  Marx  and  nis  assodates  made 
themselves  morally  toUdaire  with  the  commane.  They 
mw  in  it  a  great  rising  against  the  existing  conditions 
of  the  Fkrinu  proletariat,  whioh  only  parUally  saw  the 
wav  of  ddiverance,  but  was  tired  of  oppxessioa  and 
fall  of  just  indignation  a«ainst  the  tyraunoua  npper 
classes,  that  controlled  the  ceutral  government  o{ 
France.  This  address,  if  it  tended  to  increase  the 
iwestige  of  the  loternationa],  greatly  reduced  its  real 
uAuenoe.  Its  last  meeting  as  controlled  by  Marx  took 
^aoe  at  The  Hague  in  1872.  The  chief  himself  was 
present,  and  succeeded  in  casting  out  the  anarchist 
following  of  Bakunin;  but  it  was  the  expiring  effort 
See  Inteenational. 
This  loss  of  influenoe  by  Maix  was  in  the  meuitime 
more  than  compensated  his  sucoees  in ; 
Gennan  gaining  control  over  the  sodal  democraoy  j 
of  Germany.  Of  the  workmen's  unions ' 
which  had  grown  so  rapidly  in  Germany  in  j 
the  years  following  1860,  and  which  had  first  been 
patronized  by  the  Progressist  party,  some  had  attached 
themselves  to  the  national  sociausm  of  Laasalle,  but 
many  held  aloof  from  that  movement,  and  under  the 
influence  of  Liebknecht  and  Bebel  were  gradually 
drawn  over  to  the  views  of  Marx.  At  Lassalle  s 
death  in  1864  his  "general  workingmen's  union  of 
Germany"  numbered  only  4610  members.  After 
losing  its  founder  the  union  hod  a  changeful  and 
somewhat  precarious  career  for  a  time;  and  it  was 
only  under  the  presidency  of  Von  Schweitzer,  which 
lasted  for  four  years  (1 867-1871),  that  it  began  moder- 
ately to  flourish.  In  the  meantime  the  adverse  party 
also  nude  otHiaiderable  orogress.  The  confederation 
of  German  nnions,  whion  was  founded  in  1863,  de- 
dared  in  1865  for  universal  suffrage,  pronounced 
uainst  the  Schnlze-Delitzsch  schemes  in  1866,  and  in 
the  eongrasB  at  Nuremberg  of  1868  by  a  large  m^jority 
deolared  their  adhesion  to  the  International  In  a 
neat  congress  at  Eisenach  in  1869  they  founded  the 
social  democratic  workingmeo's  party,"  and  in  the 
same  year  sent  representatives  to  the  International 
omjgress  at  Basel  Great  efforts  were  made  for  a 
fasion  of  the  Eisenach  and  the  Lassalle  party,  and 
this  was  effected  in  a  congress  at  Gotha  (May,  1875). 
At  this  congress  25,000  regular  members  were  repre- 
SHitad,  of  whom  9000  belonged  to  the  Marx  party  and 
15,000  to  that  of  Lassalle.  /The  united  body  assamed 
(he  name  of  the  "  aooalisUo  workingmra's  party  of 
Germany,"  and  drew  ap  a  programme,  which,  as  the 
noat  imDOTtant  manifesto  hidwrto  puUished  by  any 
soraalist  body,  deserves  to  be  given  entixe. 

L  Labor  is  the  sonxce  of  all  wealth  and  all  ealtnre.  and 
as  QS^kil  wi^  in  geneial  Is  poeaible  only 
grKoane  tbroogh  society,  so  to  Booiety — that  is,  to  all 
ofBodal-  itf  membera — belongs  the  eutire  product  of 
Mic  WOTk-  labor  by  an  equal  right,  to  each  one  according 
tag-meKn  ^  reasonable  wants,— all  being  bonnd  to 
work. 

In  the  existing  eoclety  the  inatraments  of  labor  are  a 
Monopoly  of  the  ca{>italiat  class ;  the  subjection  of  the  work- 
ing elaii  thus  arising  is  the  eanae  of  misery  and  servitade 
ia  every  fcHnn. 

The  emancipation  of  the  working  class  demands  the 
tnuLsformation  of  the  instruments  of  labor  into  the  com- 
mon property  of  society  and  the  co-operative  control  of 
the  total  labor,  with  application  of  the  product  of  labor 
ta  the  eommon  frood,  and  just  distaribntioa  of  the  sune. 

^e  emantdpatlon  of  labor  most  be  the  work  of  the  labcv- 
tag  class,  in  contrast  to  which  all  other  classes  are  only  a 
leactioDary  maae. 

U.  Proceeding fh>m these prindvleStthesoGialisticwoTk- 
fiig-mea*B  party  of  Germany  aims  by  aXl  legal  means  at  the 


establishment  of  the  free  stete  and  the  soeialisUc  soeietr, 
to  destroy  the  iron  law  of  wages  by  abolishing  tbesjitom 
of  wage-labor,  to  pnt  a  term  to  SEploitatioD  in  «>feiy  torn, 
to  remove  all  aooial  and  political  ineqoalit^. 

The  Bod^lstic  workinx-men's  party  of  Qermany,  tho^ 
working  first  of  all  within  the  national  limits,  is  ctmdmu 
of  the  iiiCernational  ehaiaeter  of  the  labor  moveotntt,  and 
resolved  to  fhlfll  all  duties  which  this  impoieB  on  ti» 
workmen,  in  Older  to  rcaliae  tlw  universal  brotiieihoodQt 
men. 

In  order  to  prepare  the  way  tor  the  sohttion  of  the  social 

JuestioD,  the  eonalistic  woAing-men's  parfy  of  Gemuny 
amanda  tim  ertabUabmcnt  of  soolalistie  ii|ndnotive  sav- 
ctatf  oas  with  state  help  madsr  tb«  demccralao  oonbvd  of  the 
labmlng  people.  The  productive  associations  are  to  be 
founded  on  such  a  scale  ootb  for  industry  and  agricuiturB 
that  out  of  tbem  may  develop  the  socialistic  organisation 
of  the  total  labor. 

The  soeialisUc  working-men's  party  demands  as  bsset  of 
the  state — (1)  nniversa},  equal,  and  dixeet  r^ht  of  elactin; 
snA  voting,  with  secret  and  (^ligatozy  voting,  of  aU  citi- 
zens from  twenty  years  at  age  for  all  elections  and  delibei- 
otiontk  in  the  state  and  local  bodies ;  the  day  of  election  or 
voting  must  be  ou  a  Sunday  or  holiday ;  (2)  direct  legislation 
by  the  people ;  questions  of  war  and  peace  to  be  decided  by 
the  people;  (3)  universal  military  duty;  a  people's  amy 
in  place  of  the  atandlng  armies;  (4)  abolition  of  all  excep- 
tional laws,  especially  as  regards  the  press,  unions,  and 
meetings,  and  generally  of  all  laws  which  restrict  freadom 
of  thought  and  inquiry;  (5)  administration  of  jastice  by 
the  people;  ftee Justice;  (6)  universal  and  equal  education 
by  the  state ;  compnlsoiy  education ;  education  in  all 
public  places  of  instmenon;  religion  deelued  to  be  a  pri- 
vate concern. 

Within  the  existing  society  the  soeialistie  working-men's 
party  of  Germany  demands—^l)  greatest  possible  extension 
of  political  rights  and  liberties  in  the  sense  of  the  above 
demands ;  (2)  a  single  progressive  inoome-tax  for  state  &nd 
local  purposes,  instead  of  the  existing  taxes,  and  especially 
of  the  indirect  taxes  that  oppress  Uie  people;  (3)  unre- 
stricted right  of  combination ;  (4)  a  nonnail  working-day 
correeponding  to  the  needs  of  society ;  prohibition  of  Sun- 
day labor ;  (5)  prohibition  of  labor  of  children,  and  of  all 
women's  work  itOurioos  to  health  and  morality ;  (fi]  lavs 
for  the  protection  of  the  lifs  and  health  of  workmen ;  sani- 
tary control  of  workmen's  dwellinn;  inqwction  of  mines, 
of  factories,  workshops,  and  house-Tabor,  by  officials  chosen 
by  the  workmen;  an  effective  employers'  liability  Act; 
(7)  regulation  of  prison  labor;  (8)  workmen's  flinds  to  be 
under  the  entire  control  of  the  workmen. 

By  this  time  the  socialism  of  Qermany  began  tc  be 
a  power,  which  was  calculated  to  exrate  grave  alarm 
among  the  ruling  classes.    The  social  democrats  had 
returned  five  members  to  the  North  Cferman  diet  in 
1867.    For  the  German  diet  in  1871  they  had  counted 
only  120,000  votes,  and  returned  two  members ;  bat 
in  1877  they  had  returned  twelve  members  and  polled 
nearly  half  a  million.   Id  Berlin  the  80<»ali8t  toUdk 
strength  had  risen  ftom  6695  m  1871  to  57,511  m 
1878,;--an  increase  which  was  all  the  more  remarkable 
that  Lassalle  could  hwdlv  obtain  a  hearing  in  the  ca^ 
tal  when  he  oommenoea  his  career.    A  much  mote 
significant  feature  of  the  movement  was  the  admirable 
state  of  organization  to  which  the  socialist  propaganda 
had  attained.    A  large  number  of  skilfiil,  intelligent, 
and  energetic  agitators  spread  their  doctrines  through- 
out Germany;  a  whole  machinery  of  nempapera, 
pamphlets,  treatises,  social  gatherings,  and  even  alma- 
nacs diffused  the  new  creed.    In  all  the  sreat  centres 
of  population,  in  Berlin,  Hamburg,  and  the  industrial 
towns  in  Saxony  and  on  the  Rhine,  the  eocialists  were 
I  rapidly  tending  to  become  the  strong^C  party.  1^ 
I  Government  accordingly  intervened  witb  exceptional 
I  legislation,  which  in  1878  was  carried  during  the  ex- 
j  citement  occasioned  bv  the  attempts  on  the  empexor's 
I  life  of  Hodel  and  Nobeling.    These  exceptional  laws, 
!  though  administered  with  great  rigor,  have  not  by 
i  any  means  succeeded  in  arresting  the  progress  of  the 
movement,  as  at  the  election  to  the  Reichstag;  in 
the  socialists  polled  about  600,000  votes  and  returned 
twentj'-four  members.    Berlin  alone  counted  68,000 
socialist  voters.    In  the  last  report  relating  to  the  ant>> 
sodalist  law  Itud  before  the  Reichstag  (188S)  th,e  otn- 
tinued  progress  of  the  party  is  admitted. 
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The  partidpation  of  tbe  Catholic  Church  of  6«r- 
IIUIU7  ia  the  social  question  dates  from  the 
■odatism     period  of  the  Laasaile  agit&Cion.    In  1863 
gj.^       Ddlltnger  Teoommended  that  the  church 
shonlo  intervene  in  the  movement,  and 
Kshop  Ton  Kettder  of  Mains  lost  no  Ume  in  express- 
ing sympathy  with  Lasaalle.   In  a  treatise  entitled 
Die  ATimtafrage  und  dns  (^rutenthum  (1864)  Ket- 
tder  eritidses  the  libeidism  of  the  Manchester  school 
in  aubetantiftlly  the  same  tenns  as  Laasaile,  and  reo- 
om mends  the  vohintaiy  formation  of  tjroductlve  asso- 
dations  with  capital  supplied  by  the  faithful.    In  1 868 
the  Catholic  socialism  ot  Germanjr  took  a  more  practi- 
cal form :  it  started  an  organ  of  its  own  and  began  to 
organize  unions  for  the  elevation  of  the  workine  men. 
The  primaples  of  the  movement  have  been  with  some 
precision  expounded  by  Canon  Moafang  in  an  electoral 
addrees  at  Mainz  (1871)  and  by  the  writers  in  their 
organ.^  All  agree  in  oondemning  the  principles  of 
Bberatiam,  eapeoally  in  its  economic  aspects,  as  de- 
BtrootiTeof  society  and  perntoous  to  the  working-man, 
who,  under  the  pretenoe  of  fieedomj  is  exposed  to  all 
the  precariousness  and  anarchy  of  competition  and 
Mcriaced  to  the  iron  law  of  wages.    Self-help  as  prao- 
tioed  in  the  Schulce-DelitEsch  schemes  is  also  considered 
to  he  no  sure  way  of  deliverance. '  This  general  remedy 
is  union  on  Catholic  principles,  especially  the  formation 
of  trade  guilds  suited  to  modem  exigencies,  which 
some  of  their  leaders  would  make  a  compulsory  meas- 
MB  enforced  by  the  state.    The  views  of  Moufang, 
which  are  most  definite,  may  be  thus  summariEed ; 
1^1  protection  for  the  workers,  especially  as  regards 
hours  of  labor,  wages,  the  labor  of  women  and  cbil- 
dreo,  sanitation;  sabventions  forwoikmen's  produc- 
tive associations ;  lightening  of  taxes  on  labor :  oon- 
trol  of  the  moneyed  and  speculating  interests.   In  the 
piganisation  of  vnions  the  success  of  Catholic  social- 
ism has  been  great;  and  the  social  democrats  admit 
that  they  can  make  no  progress  in  Catholic  districts 
where  tbe  chiurdi  has  developed  its  social  activity. 
The  socialist  activity  of  the  Protestant  Church  of 
-    Germany  dates  from  1878.    The  most  im- 
tocMiank.    portant  literary  product  of  the  movement 
IS  a  work  by  Pastor  Todt  entitled  Der  radi- 
kale  ffeutgche  Sodaltgmus  und  die  ckrintHche  GeseU- 
tchaft.    In  this  work  Todt  condemns  the  economics  of 
liberalism  as  unchristian,  and  seeks  to  show  that  the 
ideals  of  liberty,  equality,  and  fraternity  are  entirely 
Scriptural,  as  a»  also  uie  socialist  demands  for  the 
abolition  of  private  property  and  the  wage  system, 
that  the  laborer  should  nave  the  fall  produce  of  his 
iabor,  and  that  labor  shotdd  be  associated.   The  chi^ 
leader  of  the  movement  is  the  court  preacher  Stocker, 
die  head  also  of  the  anti-Semitic  agitation,  which  is 
largely  traceable  to  economic  causes.    Stocker  founded 
two  associations, — a  central  union  for  social  reform,  con- 
sisting of  members  of  the  middle  classes  interested  in 
the  emancipation  of  labor,  and  a  Christian  social  work- 
mg-men's  party.    The  former  has  had  considerable 
saooeaa,  especially  among  the  Lutheran  clergy.  The 
movement  has  met  with  the  most  strenuous  resistance 
from  the  sodal  democratic  party  and  has  been  greatly 
hampered  by  the  anti-socialist  law  of  1878. 
Little  <mn  here  be  atid  of  the  state  socialism  of  Bis- 
HHudc, — a  very  recent  movement,  whidi 
SD^iam.  not  yet  had  time  to  pass  into  bistoiy. 

Ita  leading  principles  were  announced  in  an 
BBporial  message  to  toe  Reichstag  in  November,  1881. 
Bnidea  the  Tepressive  measures  necessary  to  restrain 
the  exoeaaes  of  the  social  democracy,  the  emperor  de- 
dared  that  the  healing  of  aodsX  evils  was  to  be  sought 
in  positive  measures  for  the  good  of  the  working  man. 
The  measures  proposed  were  for  the  insurance  of  the 
workmen  against  accident,  sickness,  old  age,  and  ina- 
hiiity  to  work  by  arrangements  under  state  control. 
*'The  finding  of  the  right  ways  and  means  for  this 
state  protection  of  tbe  working  man  is  a  difficult  task, 
but  awo  one  of  the  highest  that  concern  every  society 


standing  on  the  ethical  foundations  of  the  Oliriatiaa 
national  life."  The  message  then  proceeds  to  speak 
of  measures  for  "or^nising  Uie  life  of  the  people  in 
the  form  of  corporative  aasooiations  under  the  protec- 
tion and  fnrtheranee  of  the  state,"~a  danae  nhi^ 
might  be  taken  as  an  admisnon  of  the  eolleotiTiat 
principle.  ^  As  yet  the  imperial  programme  has  oidr 
Deen  partially  realised.  It  will  be  obvious  tiiat  eanu 
measures  can  be  rightly  appreciated  only  with  refer- 
ence to  the  genenu  thetny  and  practice  <^  Pnaaiam 
government. 

The  at^nowledged  father  of  anarchism  is  Pbovd- 
HON(g.o.);  but  the  doctrine  owes  its  de- 
velopment  chiefly  to  Kussian  thinkera  Siknata 
who  had  been  trained  in  the  H^elian 
lefl.  The  great  apostle  of  the  system  in  its  advanced 
Mid  most  characteristic  stage  was  Michael  Bakunin. 
Bakunin  was  Sprung  from  the  highest  Russian  aristoc- 
nu7,  and  was  bom-at  Torshok,  in  the  govanmeot  of 
Tver,  in  1814.  Leaving  tbe  army,  in  whidi  he  served 
for  some  time,  he  visited  westeni  Eoiope,  chiefly 
Paris,  where  he  met  deorge  Sand  and  Proudhon  in 
1847.  For  his  share  in  the  German  disturbanoes  of 
1849  he  was  imprisoned  in  Russia  for  several  years 
and  then  sent  to  Siberia,  from  which  he  escaped,  and 
spent  the  rest  of  his  life  in  exile  in  western  Europe, 
principally  in  Switzerland.  In  1869  he  founded  uie 
So(^a]  Dranooratic  Alliance,  which,  however^  dissolved 
in  tbe  same  year  and  entered  the  International.  In 
1870  he  attempted  a  rising  at  Lyons  on  the  prineijE4as 
afterwards  exemplified  by  the  Pariscommune.  At  The 
Hague  congress  of  the  International  in  1872  he  vres 
outvoted  and  expelled  br  the  Marx  party.  Baknnin's 
activity  was  moot  remantaUe  as  an  agitator.  The  in- 
ternational socialism  of  the  Bomance  oonntries,  espe* 
daJl^  thatof  Sptun  and  Italjr,  has  been  largdiy  moulded 
by  him.  He  died  at  Bern  in  1876.  NoUiing  can  be 
dfeaier  or  more  frank  and,  comprehensive  in  its  de- 
structiveness  than  the  socialism  of  Bakunin.  It  is 
revolutionaiT  socialism  based  on  materialism  and  aim- 
ing at  the  destruction  of  external  authority  by  Bf&lf 
available  means.  He  rejects  all  the  ideal  systems  in 
eveiy  name  and  shape,  from  tbe  idea  of  Ood  down- 
wards ;  and  he  rejects  every  form  of  external  author- 
ity, whether  emanating  from  the  will  of  a  sovereign 
or  from  universal  suffrage.  "The  liberty  of  manj" 
he  says  in  his  Di'eu  et  L'£lat,  "consists  solely  in  this, 
that  beobe^'  the  laws  of  nature,  because  he  has  him- 
self recognised  them  as  such,  and  not  because  they 
have  been  imposed  upon  him  externally  by  any  foreign 
will  whatsoever,  human  or  divine,  collective  or  incu- 
Tidual"  In  this  vray  vrill  the  whole  problem  of  free- 
dom he  solved  ;  that  natural  laws  be  ascertained  hy 
scientific  discovery,  and  the  knowledge  of  them  be 
universally  diffused  among  the  masses.  Natural  laws 
being  thus  recognized  by  every  man  for  himself,  he 
cannot  but  obey  them,  for  they  are  the  laws  also  of  his 
own  nature ;  and  tbe  need  for  political  organization, 
administration,  and  legislation  will  at  onoe  disappear. 
Nor  will  he  admit  of  any  privileged  position  orclasa,  for 
"it  is  the  peculiarity  of  privilege  and  of  every  privi- 
leged position  to  kill  the  intellect  and  heart  of  man.  The 
pnvile^  man,  whether  he  be  privileged  pditioally  «r 
economically,  is  a  man  depraved  in  intellect  and  heark" 
"In  a  word,  we  oliyect  to  all  legislation,  all  anthority. 
and  all  inflnence,  privileged,  patented,  official,  and 
legal,  evm  when  it  has  prooeeded  from  univeraal  suf- 
frage, convinced  that  it  must  always  torn  to  the  profit 
of  a  dominating  and  explmting  mintnity,  against  the 
interests  of  the  immense  majority  enslaved."  Tbe 
anarchy  of  Baknnin  is  therefore  essentially  the  same 
as  that  of  Proudhon,  but  expressed  without  paradox, 
and  with  a  destructive  revolutionary  energy  which  has 
seldom  been  equalled  in  history.  What  they  both 
contemplate  is  a  condition  of  human  enlightenment 
and  self-control  in  which  the  individual  shall  be  a  law 
to  himself,  and  in  which  all  external  authority  shall 
I  be  abolished  as  a  despotic  interference  with  personal 
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freedom.  It  b  an  ideal  to  which  the  hi^lieBt  religion 
and  philosophy  look  forward  as  the  go&i  of  mao,  not 
as  one,  however,  which  can  be  forthwith  reached 
through  the  wholesale  destructioQ  of  the  present 
framework  of  society,  but  through  a  long  process  of 
ethical  and  social  improvement.  The  error  of  the 
anarchists  consistjs  in  their  impatient  insistence  on 
this  proclamation  of  absolute  freedom  in  the  present 
debased  condition  of  the  great  mass  of  the  people  in 
every  class.  They  insist  on  taking  the  last  step  in 
sooial  development  before  they  have  quite  taken  the 
first.  The  other  leading  principles  of  anarchism  will 
be  best  understood  from  toe  following  extracts  taken 
from  the  programme  of  the  International  Sodal  Demo- 
cratjo  Alliance.  The  Alliance  demands  abore  all  things 
the  definitive  and  complete  abolitioD  of  classes,  and 
political,  economic,  and  social  equahty  of  individuals 
and  sexes,  and  abolitioD  of  inheritance,  so  that  in  the 
future  eveiT  man  may  enjoy  a  like  share  in  the  pro- 
duce of  labor ;  that  land  and  soil,  instruments  of 
labor,  and  all  other  capital,  becoming  the  common 
property  of  the  wlioie  society,  may  be  used  only  by 
the  workers,  that  is  by  associations  of  cultivators  and 
industrialists.  It  looks  forward  to  the  final  solution  of 
the  social  question  through  the  universal  and  inter- 
national solidarity  of  the  workers  of  all  countries,  and 
condemns  every  policy  grounded  on  s(MMilled  patriotism 
and  national  jealousy.  It  demands  the  univeraal  fede- 
ration of  all  local  associations  through  the  prindple  of 
freedom.  Bakunin's  methods  of  raizing  his  revolu- 
Uonary  programme  are  not  \eaa  fVank  and  destructive 
than  his  principles.  The  revolutionist,  as  he  would 
reoomiuend  him  to  be,  i»  a  consecrated  man,  who  will 
allow  no  private  interests  or  feelings,  and  no  scruples 
of  i-elifiioii,  patriotism,  or  morality,  to  turn  him  aside 
from  his  mission,  the  aim  of  which  is  by  all  available 
means  to  overturn  the  existing  tiociety.  His  work  is 
merciless  and  universal  destruction.  The  future  or- 
ganization will  doubtless  pnK-ced  out  of  the  move- 
ment and  life  of  the  people,  but  it  is  the  concern  of 
coming  generations.  In  the  meantime  all  that  lialcu- 
nin  Gnables  us  to  see  as  pnuuise  of  future  reconstruc- 
tion is  the  free  federiition  of  free  associations, — asso- 
ciations of  which  we  find  the  type  in  the  Kussian  ' 
commune.  i 
Bakunin,  as  we  have  seen,  has  had  great  influence ; 
on  the  socialism  of  the  Romance  countries.  The  im- 1 
piortant  risings  in  Spain  in  1873  were  due  to  his  ac- ^ 
tivity  ;  and  the  socialism  of  Italy  has  been  largely  in- 
spired by  him.  In  those  countries,  as  well 
anurchtwn  ^  France  and  French  Switzerland,  an- 
archist doctrines  of  the  same  general  type  ^ 
as  that  of  Bakunin  are  still  in  vogue,  and  are  advo-  [ 
cated  by  men  of  mark  in  literature  and  science  like  \ 
Kropotitine  and  Elis^e  Reclus.    The  views  of  the  pro-  ■ 

S Uganda  which  they  repr-esent  were  most  clearly  and  ' 
istinctly  brought  out  during  the  great  anarchist  trial  I 
at  Lyons  in  1 883.    What  they  aim  at  is  the  mast 
absolute  freedom,  the  most  complete  satisfaction  of  ' 
human  wants,  without  other  limit  than  the  imposai-  j 
bilities  of  nature  and  the  wants  of  their  neighbors 
equally  worthy  of  respect.   They  object  to  all  aa- 1 
tnority  and  aU  government  on  principle,  and  in  all 
human  relations  would  in  place  of  legal  and  adminis- ' 
trative  control  substitute  free  contract,  perpetually ! 
subject  to  revision  and  oancelment.    But,  as  no  free- , 
dom  is  possible  in  a  societjr  where  capital  is  monopo- ; 
lized  by  a  diminishing  minority,  they  believe  that  i 
capital,  the  common  inheritance  of  humanity,  since  | 
it  13  the  fruit  of  the  co-operation  of  past  and  present 
generations,  ought  to  be  at  the  disposal  of  all,  so  that  | 
no  man  be  excluded  from  it,  and  no  man  seize  part  of  | 
it  to  the  detriment  of  the  rest.    In  a  word,  they  wish 
equality,  equality  of  fact,  as  corollary  or  rather  as  pri- ; 
mordiai  condition  of  freedom.   From  each  one  accord- ; 
ing  to  his  faculties;  to  each  one  according  to  hisi 
needs.   They  demand  bread  for  all,  science  for  all,  i 
work  for  all ;  for  all,  too,  independence  and  justice.  I 


Even  a  government  based  on  univerul  raffira^ie  gives 
them  no  scope  for  effective  action  in  the  delivenuux 
of  ihe  poor,  as  they  maintain  that  of  the  eight  mil- 
lion  electors  of  France  only  some  half  a  million  are  in 
a  position  to  ^ive  a  free  vote.  In  such  a  state  of 
affairs,  and  in  view  of  the  continued  misery  and  degra- 
dation of  the  proletariat,  they  proclaim  the  sacred 
right  of  insurrection  aa  the  ultima  ratio  nervorum. 

It  is  an  interesting  fact  that  socialism  has  taken  iti 
most  aggressive  form  in  that  European 
country  whose  civilization  is  most  recent  TifMlim 
The  revolutionary  opinions  of  Russia  are 
not  the  growth  of  the  soil,  and  are  not  the  natural 
and  normal  outoome  of  its  own  social  development : 
they  have  been  imp9rted  from  abroad.   Falling  on 
yonthfiil  and  enthusiastic  temperaments  which  had 
not  previously  been  inoculated  with  the  principle  of 
innovation,  the  new  ideas  have  broken  forth  with  im 
irrepressible  and  uncompromising  vigor  which  baa 
astonished  the  older  nations  of  Europe.  Anotber 
peculiarity  of  the  situation  is  that  the  GovemmcDt  ii 
an  autocracy  served  or  controlled  by  a  camarilla  laigely 
foreign  both  in  origin  and  sympathy.    In  this  case, 
then,  we  have  a  revolutionary  party  inspired  by  the 
sociwism  of  western  Europe  fighting  against  a  Glovem- 
ment  which  is  also  iit  many  wavs  an  exotic  and  is  not 
rooted  in  the  mass  of  the  people.    The  chief  support 
of  the  Government  is  to  be  found  in  the  reverence  of 
the  peasantry  for  the  person  and  office  of  the  czar, 
while  the  nthilista  look  upon  the  communal  instita- 
tions  of  the  country  as  their  great  ground  of  hopa 
Considered  as  a  national  movement,  three  distinct 
stages  are  recognized  in  the  phenomena  called  Russian 
nihilism.    In  ita  first  stage  it  was  a  spectdative  and 
an ti -religious  tendency,  destructive  of^  all  orthodox 
tradition  and  authority.    It  was  the  spirit  of  the 
Hegelian  left  frankly  accepting  the  materialism  of 
Biichner  and  Moleschott  aw  the  final  deliverance  of 
philosophy;  and  the  time  waa  the  early  years  of 
Alexander  II. ,  when  the  old  despotic  restraints  were 
so  largely  removed — a  period  of  reform  and  innova- 
tion and  comparative  freedom.    In  a  country  wh^ 
religion  had  little  influence  among  the  educated 
classes,  and  where  philosophy  waa  not  a  slow  and 
(gradual  growth  of  the  native  mind,  bat  a  faafaion 
imported  from  abroad,  the  most  destructive  material- 
ism found  an  easy  conquest    It  was  the  prevalent 
form  among  the  advanced  thinkers ;  it  was  clear, 
simple,  and  thorough ;  and  it  suited  well  the  anti-re- 
ligiuus  mood  of  the  time.   By  the  udeof  this  negtr- 
tive  speculation,  however,  the  Russian  youth  becune 
aware  of  a  new  creed,  destructive  also  in  ita  begin- 
nings, but  full  of  the  positive  promise  of  fiiture  re- 
construction and  regeneration, — socialism.    Here  they 
saw  the  struggle  of  the  proletariat,  so  terribly  con- 
spicuous in  the  Paris  commune,  which  attracted  uni- 
versal attention  in  1871,  a  proletariat  represented  in 
Russia  by  a  nation  of  peasantry  sunk  in  immemorial 
ignorance  and  wretchedness.   At  this  period  hundreds 
of  young  Russians  of  both  sexes  were  studying  in 
western  Europe,  especially  in  Switzerland.    In  1873 
they  were  by  an  imperial  nkaze  recalled  hcHne,  but 
they  carried  the  new  ideas  with  them.    The  period 
of  speculation  was  succeeded  by  a  period  of  soeialiat 
propaganda,  which  naturally  met  with  implacable  op- 
position and  merciless  repression  from  tne  Govnn- 
ment.    As  they  received  no  mercy,  the  ttihili&ts  de- 
termined to  show  none ;  and  in  1878  began  the  terrible 
duel  of  the  Russian  revolutionists  a^inst  the  autocnurr 
and  its  servants,  which  culminated  mthe  violent  death 
of  Alexander  II.  in  1881. 

How  far  we  are  to  regard  the  revolutionary  move- 
ment of  Russia  as  cognate  in  principle  with  anarchian 
is  not  easy  to  detramibe.  In  desfjotic  countries,  when 
constitutional  reform  and  oppontion  to  govemmoit 
are  not  tolerated,  resolnte  mnoTators  are  natorally 
driven  to  secret  oonspinu^  and  to  violent  action. 
What  distingniBhes  the  Rooian  revolutionaiy  pai^ 
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from  other  moyements  of  a  like  nature  is  the  intensitv 
of  the  enthusiastic  devotion  and  self-sacrifice  with 
which  tbe^  have  braved  death,  imprisonment,  exile, 
and  privation  iu  eveiy  form  and  tlu  cahmlating  bIuII 
with  which  they  have  called  the  resouroes  of  modern 
ebemtstr>'  to  their  aid.   There  is  do  doubt  that  the 
doctrines  of  men  like  Balcunin  have  had  great  infla- 
enoe  oa  Russian  socialism ;  but  so  have  the  writings 
of  Akrx,  as  also  of  J.  S.  Mill  and  other  advanced 
thinkers,  who  have  no  connection  with  anarchism.  It 
is  certain  that  the  leaders  of  the  revolutionary  party 
resorted  to  violent  measures  only  after  tlietr  peaceful 
propammda  was  Iwing  ruthlessly  supi)ressoil.  With 
r^jard  to  politiciil  reform  many  of  their  leaders  have 
declared  that  they  would  be  satisfied  with  constitii- 
tioiialisin.    In  the  address  sent  to  the  emperor  Alex- 
ander m.  afler  the  death  of  his  father  in  March, 
1881,  the  executive  committee  of  the  revolutionary 
party  offered  to  submit  unconditionally  to  a  national 
assembly  dnly  elected  by  the  people.   In  this  recugni- 
tioa  of  constitutionalism,  as  well  as  in  the  strongly 
centralized  organisation  of  their  executive,  the  Rus- 
sian revolutionary  party  are  essentially  at  vuiance 
with  anarchism.   In  economics  they  advocate  a  thor- 
outgoing  collectivism. 

We  have  now  given  a  brief  outline  of  the  various 
f^i^fi_  forms  of  socialism  as  they  have  historically 
csUon  of  appeared.  It  may  be  useful  to  group  them 
"^"w!'  °^  ^  accurately  and  clearly  as  possible.  ( 1 ) 
wc  Ism.  Ksperiments  in  socialism  conducted  by 
private  initiative,  as  carried  on  in  the  schools  of  Saint- 
Simon,  Fourier,  and  Owen;  not  that  they  objected  to 
sta^  help,  but  that,  in  point  of  fact,  their  efforts  were 
ctmducted  by  private  means.  (2)  Productive  aasoda- 
tions  vith  state  help:  the  programme  of  economic 
change  favored  by  Louis  Blano  and  Lassalle.  (3)  The 
Marx  school  of  socialism,  scientific  and  revolutionary, 
beyond  all  comparison  the  most  important  and  most 
iofiuential  of  all  forms  of  socialism.  (4)  Anarchism. 
(5)  Nihilism.  (6)  Christian  socialism;  inasmuch  as 
the  various  phases  of  Christian  socialisiii  condemn  the 

Srinciple  of  competition  as  operating  in  modem  in- 
ustr^,  and  favor  the  organization  oi  labor  on  united 
principles,  and  especially  of  productive  associations 
with  a  common  capital  and  an  equitable  system  of 
distribution,  they  must  be  regarded  as  true  forms  of 
socialism.  ^7)  To  these  should  be  added  the  specu- 
lative socialism  of  which  Kodbertus  is  the  most  re- 
iDarkable  example ;  recognizing  the  fundamental  evils 
of  the  present  system  and  agreeing  with  the  Marx 
school  in  holding  that  soolsliun  is  the  next  stage  in 
social  evolution,  Rodbertus  believed  that  the  period 
of  its  realization  is  so  remote  that  any  decidedly 

£ Tactical  effort  towards  that  end  is  inai)plicable ;  hence 
e  could  only  recommend  transitionid  remedial 
measures,  whicn  will  at  least  circumscribe  the  mi8> 
chief  inherent  in  the  present  economic  order  and  also 
pave  the  way  towards  a  better  state.  (8)  And  last  of 
all  may  be  added  the  various  forms  of  state  socialism, 
which  are  all  examples  of  state  action  on  behalf  of  the 
poor,  especially  of  the  use  of  the  public  resources  for 
that  purpose.  The  word  "  socialism is  very  fre- 
(mentSy  used  in  this  sense.  As  the  continued  use  of 
toe  word  in  such  a  way  is  almost  a  certainty,  ihie  phase 
uf  the  Hubject  must  ne  recognized  here.  It  may  be 
described  as  aocialistic  inasmuch  as  it  faX^  admits  the 
responsibility  of  sodety  for  all  its  members ;  but  in 
many  respects  its  tendencies  are  opjKwed  to  true 
>ociaIi8m.  It  is  a  vague  movement  which  has  not  yet 
had  time  to  take  shape,  and  cannot  be  discussed  here. 
"Socialism  of  the  chair"  has  already  been  discussed 
under  Political  Economy,  vol.  xix.  p.  397. 

The  above  classification  can  of  course  pretend  only 
to  be  a  rough  and  general  one.  The  various  heads  of 
the  dassification  are  not  exclusive.  The  first  variety 
has  chiefly  an  historical  interest.  The  American  com- 
mnnities  (discussed  under  Cobuiunis-m)  ape  really 
ca.ttf«  of  the  old  crude  communism.   Productive  asso- 


ciations with  state  help  stand  on  the  Gotha  programme 
of  the  social  demociats  of  (^enuaiiy.  They  are  rec- 
ommended by  Christian  socialists,  both  Catholic  and 
Protestant,  and  they  fonn  an  important  item  in  the 

frogramme  of  the  '*  knights  of  labor"  of  America, 
he  resemblance  in  type  between  the  "community" 
of  Owen,  the  phalange  of  Fourier,  the  mir  or  com- 
mune of  Russia^  and  the  free  commune  of  Bakunin  is 
apparent.  It  is  the  sodal  unit  as  determined  by 
obvious  economic,  local,  and  historical  conditions,  and 
in  socialism  naturally  becomes  the  point  of  departure 
for  a  new  construction  of  society.  It  will  have  been 
noted  Unit  most  of  the  important  phases  of  socialism 
have  been  and  are  international  jn  sympathy  and  ac- 
tivity. The  Marx  socialism  is  spreadmg  m  nearly 
every  t'onntrv  of  the  civilized  world,  the  doctrine 
being  diffused  by  energetic  aigitatora.  and  not  seldom 
by  men  of  philosophic  and  literary  culture.  In  late 
3-cars  this  is  true  both  of  France  and  England.  It  is 
well  known  how  active  anarchism  has  been.  The 
Christian  socialist  movement  is  more  or  less  operative 
in  6clf;ium,  France,  Germany,  Austria,  and  to  some 
extent  in  P^n^Iand. 

In  this  article  our  aim  has  been  to  give  an  exposi- 
tory and  historical  account  of  the  various  phases  of 
socialism.  It  is  impossible  even  to  refer  to  all  the 
different  questions  sntrgested  in  our  sketch;  and  to 
discuss  the  relations  of  antagonism  and  affinity 
between  socialism  and  the  prevailing'social  and  econ- 
omic ideas  and  'institutions  would  requim  a  long  and 
elaborate  treatise.  ■  In  the  course  of  the  article  many 
obvious  points  of  relationship,  and  particularly  of 
contrast,  between  socialism  and  political  economy 
have  presented  themselv^  All  that  we  can  now  do 
is  to  emphasize  a  few  of  the  more  important  of  these. 
The  scope  of  the  current  political  economy  of  Great 
Britain  may  be  broadly  denned  as  follows  :  given  the 
existing  arrangements  with  regard  to  land, 
capital,  and    labor,  to  determine    the  ,„^^1?,M'"} 

' .     1  J  •  I         to  political 

economic  phenomena  and  the  economic  laws  economy. 

that  will  prevail  under  a  system  of  free  in- 
dividual ciimpetition.  As  we  have  abundantly  seen, 
socialism  is  diametri&Uly  opposed  to  the  permanent 
continuance  of  these  arrangements.  It  looks  forward 
to  the  time  when  the  present  system  uf  individual 
property  in  land  and  capital  served  by  wage-labor  will 
pass  away,  and  when  free  competition  on  that  basis 
will  cease  with  the  system  of  which  it  is  a  part.  It 
regards  the  present  economic  order  with  the  laws  and 
conditions  peculiar  to  it  as  a  passing  phase  in  the  his- 
toric evolution  of  mankind,  with  no  greater  claim  to 
permanence  or  finality  than  other  historic  eras  which 
nave  had  their  day.  What  enlightened  socialism 
above  all  demands  is  that  an  unpr^udiced  science 
should  endeavor  to  distinguish  between  such  economic 
laws,  as  are  permanently  grounded  in  the  nature  of 
man  and  his  environment  and  such  as  have  their  va- 
lidity only  in  the  existing  economic  order,  between 
such  as  are  enduringly  founded  on  nature  and  such  as 
are  only  the  accidents  or  temporary  manilestations  of 
a  changing  civilization.  Socialists  appeal  to  history 
to  prove  that  what  the  orthodox  economy  considered 
the  natural  and  normal  order  of  things,  with  its  dis- 
tribution of  wealth  under  the  three  categories  of  rent, 

f)rofit,  and  wages,  is  really  an  exceptional  phenomenon 
imited  both  in  extent  and  duration.  It  is  therefore 
an  obvious  error  to  speak  of  soeialiam  as  roundly  con- 
troverting economic  law.  It  is  no  business  of  social- 
ism to  controvert  a  law  grounded  in  nature,  such  as 
the  physiological  basis  of  the  law  of  population ;  but 
it  denies  the  applicability  of  the  Malthusian  precept 
under  the  present  condition,  when  wealth  is  super- 
abundant, but  badly  distributed  owing  to  causes  for 
which  neither  nature  nor  science,  but  numan  selfish- 
ness and  ignorance  are  responsible.  Nor  does  it  lie  in 
the  principles  of  socialism  to  question  the  validity  of 
those  special  economic  laws  that  hold  good  under  the 
present  e<»nomic  order.    Some  of  these,  such  as  the 
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iron  law  of  wa^^s.  socialisni  is  disposed  rather  to  ac- 
centuate unduly  as  a  iieoessily  of  the  present  system. 
It  is  the  aim  of  sonalism  to  abolish  the  oooaitions 
under  which  soefa  lam  have  their  validity.  Socialist 
objeot  to  the  preeent  eooDoniio  order  became  of  the 
necessity  of  results  wiiich  are  t^posed  to  faumaa  well- 
bein^.  They  object  entirely  to  the  existing  order  with 
its  distribution  of  the  produce  of  labor  into  the  three 
c&tegoriem  of  rent,  profit,  and  wages,  because  on  it  are 
founded  class  distinctions,  with  the  consequent  antago- 
nism of  classes,  and  the  subjection  and  degradation  of 
the  lower  classes, — holding  that  economic  subjection 
involves  all  other  forms  of  subjection  and  degradation. 
In  short,  scientific  socialism  as  represented  by  Marx 
and  Friedrich  Kneels  appeals  against  the  existing  eco- 
iiomic  order,  of  which  the  orthodox  political  economy 
is  an  exposition  and  for  which  it  is  so  ireqnently 
an  apologj[,  to  the  higher  lam  «id  principles  of  so- 
cial evoltttion  as  determined  b^  the  nature  of  man  in 
tdadon  to  the  environmeot  m  whioh  he  lives  and 
develops. 

There  is  no  space  Here  to  trace  historically  the  in- 
fluence of  political  economy  in  the  genesis  of  socialism, 
nor  that  or  socialism  on  the  recent  political  economy. 
It  has  naturally  been  the  tendency  of  socialism  to  em- 
pha^ze  the  idea  of  the  worth  and  significance  of  labor, 
so  prominent  in  the  school  of  Adam  Smith.  This  was 
one  of  the  most  valuable  features  of  the  Saint-Simon 
school,  otherwise  so  much  disfigured  with  utopianism 
and  extravagance.  As  we  have  seen,  the  socialism  of 
Marx  is  in  some  of  its  most  important  aspects  a  devd- 
opment  of  Bioardiaa  printapUn.  Turning  to  die  in- 
flueuee  of  socialism  on  politiotl  economists,  we  need  but 
refer  to  that  exercised  by  French  socialism  on  J.  S. 
MiU^  as  described  in  his  AutMography.  The  eco- 
nomics of  Qermany  has  for  the  last  fifbeen  years  been 
most  powerfully  affected  by  the  theories  of  Lassalle, 
Marx,  and  latterly  also  of  Kodbertus.  The  causes 
which  have  produced  socialism  have  also  affected  eco- 
nomics ;  but  a  largo  part  of  the  change  is  due  directly 
to  the  teaching  of  the  socialists,  especially  of  Marx, 
whose  great  work  is  recognized  as  or  the  first  impor- 
tanoe.  Without  commanding  assent  to  its  leading 
conclusions,  socialism  has  given  a  new  direction  to 
most  of  the  recent  Continental  research  in  political 
economy.  The  German  "  socialism  of  the  chair,"  the 
infiuence  of  which  is  by  no  means  confined  to  t^e  coun- 
try that  produced  it,  is  suffident  evidence  of  this. 
As  we  have  already  seen,  Marx  and  his  school  ac- 
cept in  the  completest  form  the  doctrine  of 
Sf^J"*  evolution,  which  they  learned  first  in  Hegel, 
winUm.  jnit  finally  hold  as  taught  Darwin ;  and, 
in  common  with  most  socialists,  from  Saint- 
Simon  downwards,  they  recognize  three  staj^es  in  the 
eooncmiic  development  of  society, — slavery,  serfdom, 
and  wage-Iab<)r, — which  last  they  believe  will  be  dis- 
placed by  an  era  of  associated  ialwr  with  a  collective 
capital.  But  how,  it  is  asked,  does  this  theory  of 
socialism  as  the  next  goal  of  society  consist  with  the 
Darwinian  doctrine  of  the  struggle  for  existence  and 
the  survival  of  the  fittest?  Is  not  competition,  this 
liU  noire  of  the  soctalista,  umply  the  social  and 
eoonomio  form  of  the  struggle  for  existence?  Is  not 
competition,  therefore,  the  very  condition  of  social 
proeresB?  Is  not  socialism,  therefore,  inconsistent 
with  progress?  The  question  suggested  is  a  large  and 
complicated  one,  to  wnich  we  cannot  here  pretend  to 
give  an  exhaustive  or  determinate  answer,  but  can 
only  indicate  some  of  the  main  lines  of  discussion. 
(1)  In  all  periods  of  human  development,  and  es- 
pecially in  Its  higher  stages,  progress  consists  most 
essentially  in  a  growing  sodal  and  ethical  virtue  and 
in  the  cultivation  of  the  beautiful  both  in  aentJment 
and  art.  With  such  an  enlarging  ideal  of  progress, 
how  harmonize  a  sj^tem  of  competition  like  the 
present,  by  which  millions  in  every  great  European 
oounlry  are  effectively  deprived  of  the  means  o  f  de- 
velopmeDt,  and  even  of  bare  livelihood  ?  The  struggle 


for  existeooe  has  alwaya  been  modified  by  sodol  ami 
etiiical  conditions.   If  it  is  to  eoBtume,  as  it  will  ia 
various  forms,  it  dioold  be  earned  on  under  higher 
oooditions,  suitable  to  a  higher  and  lees  aoiDul  stage 
in  the  evolution  of  man.    (2)  Human  progress  kas 
undoabtedly  been  attained  through  struggle,  especially 
through  the  WnMg^  for  existence ;  but  the  struggle 
has  essentially  been  one  of  men  umted  m  society,  of 
tribe  against  tribe,  of  city  against  raty,  of  nation 
against  nation,  and  race  aj^nst  race.   Thus  it  is  easy 
to  exaggerate  unduly  the  importance  of  the  stnuxle 
of  the  individual  man.    History  baa  only  too  omn 
seen  the  abnormal  development  of  private  selfisfanen. 
so  overgrown  as  to  weaken,  and  finally  diiiisolve  aoa 
overthrow,  the  society  in  which  it  acted^  thereby  ac- 
complishing its  own  destruction.   This  is  indeed  the 
open  secret  of  the  ruin  of  most  of  the  oomnunities 
that  have  existed.   In  short,  a  happy  and  heskbr  in* 
dividual  development  can  be  secuied  only  tfanm^  its 
due  subordinaUon  to  social  virtue  lad  the  goMitl 
welfare.    Human  progress  has  been  by  strong  sodelies 
with  a  welt-dev^oped  social  and  public  virtue.  Tiw 
excessive  development  of    individualism"  within  a 
society  has  been  its  weakness  and  ruin.    (3)  While 
emphasizing  the  extreme  importance  of  the  hereditary 
prindple,  espeeiallv  as  connected  with  the  fundaneo- 
tal  institution  of  the  fuuily,  we  should  also  recognize 
its  tendency  to  abuse  in  perpetuating  the  enonuous 
ineq^ualitics  of  property  and  condition,  manyofwhi^ 
originated  in  a  tew  perfect  system  of  society.  Hie 
heredity  principle  has  indeed  greatly  c(Hitribatad  to 
the  solidity  and  ooatinuity  of  the  soinai  order ;  bat  it 
also  gives  an  exceptional  advaata^  ui  the  struggle  for 
existence  to  the  privileged  few.    In  this  point,  tbere> 
fore,  the  present  system  does  not  best  fnlfi]  the  re- 
quirements of  the  evolution  theory  as  applied  to 
society.    The  stru^^  is  not  we      meriL    It  is  fie- 
quentty  one  of  merit  against  hereditary  privilege ;  not 
seldom  it  is  one  of  privilege  against  privil^e  witboot 
regard  to  merit  at  (dL    (4)  In  considering  the  poaa- 
bilities  of  human  progress  afforded  by  the  present 
system  of  society  in  the  light  of  the  evolution  theory, 
it  is  impossible  to  ignore  toe  fact  that  the  oontinnaooe 
of  the  race  depends  most  on  the  less  fit  members  of 
society,  on  the  lower  strata,  whioh  are  thrifUen.  the 
worst  fed,  and  worst  educated.     While  the  dasBes 
which  are  most  intelligent  and  endowed  with  adf-eoo- 
trol  abstun  from  marriage  or  defer  it,  those  who  have 
the  lowest  organization  marry  early  uid  have 
families.   Even  to  perpetuate  disease  and  defpnui^ 
is  not  considered  wrong.    It  may  be  that  prohilHtoiy 
and  restrictive  laws,  even  if  passedj  woula  prove  in- 
operative and  ineffecUial  in  restraining  so  many  hasty 
and  ill-oontndered  unions  that  only  serve  to  multiply 
misery  and  disease  ;  but  it  is  surely  excusaUe  at  least 
to  inquire  whether  this  abuse  of  freedom  oould  not 
be  curtailed  by  strengthening  the  social  union  and  in- 
creasing the  pressure  of  the  enlightenment  and  moral 
sense  of  the  community,    (5)  Above  all,  as  the  ten- 
dency of  the  present  order  is  to  give  the  victory  to 
cheapness,  it  may  he  asked  whether  oompeticioR— 4he 
eoonomio  form  of  the  strug^e  for  existence — is  really 
such  a  sure  and  potent  element  of  progress,  unless 
most  powerfiiUy  counteracted  by  other  pnneiplea?  Is 
short,  history  is  the  resultant  of  many  oomplex  foreea, 
and  it  is  easy  to  push  too  far  the  formulae  of  any  sys- 
tem.   It  b  out  of  the  balance  and  harmony  of  many 
principles,  of  which  the  struggle  for  eristenoe  is  but 
one,  that  human  progress  can  proceed.^  (6)  lliemtun 
point  is  that  in  social  evolution  the  widest  phase  of 
the  struggle  for  existence  is  between  forma  of  sodal 
organization.    Hence  the  great  question  as  regards 
socialism  is  whether  it  is  the  fittest  form  of  social 
organization  for  the  time  coming?   Is  it  best  adapted 
to  carry  forward  and  develop  in  wider  and  more  ade- 
quate form  the  progressive  hfe  of  die  future? 

While  many  socialists  have  announced  lax  news  re- 
garding marriage  and  the  fiunily,  it  cannot  in  view  of 
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IMpokr  mbnoderetanding  be  saffieien^^  enaphBund 
Uiat  the  easenoe  of  sodalism  ts  an  ecooomio 
^^t**!*  dianAS.  It  eouDciatcfl  no  special  doctrine 
^ttr.  <3i>  relation  of  the  eezes.  In  oommon 
with  other  sodal  reformeis,  soci^ists  gen- 
erally advocate  the  equaiity  of  the  sexes  and  the 
«maiioipation  of  women ;  they  object  to  the  meroenary 
«leiBeDt  so  common  in  marriage ;  Mid  they  abhor 
proatitation  as  one  of  the  worst  and  vilest  of  existing 
evils,  believingt  moreover,  that  it  is  a  neoessair  result 
of  Cbe  pntant  disUnotion  of  dassea  and  of  uio  an- 
«q«al  distribution  of  wealth.  Hie  -riewa  of  (he  anar- 
duats  have  already  been  noted.  In  the  Matx  school 
there  is  a  tendency  to  denounce  the  legally  binding 
oootnct  in  marriage.  But  such  views  all  belong  to 
(he  aondents  of  sooifdism. 

So  with  i^ard  to  religion.  Socialism  has  been  and 
KeiWon.  ^       fr^Q^^^^y  associated  with  inreli- 

^        gioD  and  atheism.  The  same  remark  applies 
to  Continenud  liberalism,  ukl  partly  for  a  like  reason : 
the  absolute  0ovenimentB  of  the  Continent,  have  taken 
ibe  exnttng  forms  of  religion  into  their  service  and 
have  reineased  religious  freedom.    On  religion  as  on 
marriage  sodalism  has  no  special  teaching.  While 
(he  anarchists  of  the  aohool  of  Bakunin  would  over- 
ton  all  Saema  of  reli^on  and  njeet  the  idea  of  God, 
the  Bodal  democrats  of  Oeraiany  in  their  Ootha  pro- 
giamme  of  1875  dedare  relif^on  to  be  a  private  con- 
cern.   As  we  have  seen.  Christian  socialism  is  a  con- 
siderable force  in  many  European  countries ;  and  in 
many  of  the  other  schools,  especially  that  of  Louis 
Blanc,  the  kinship  and  even  identity  of  ethical  spirit 
with  that  of  Christianity  are  unmistakable. 
In  their  revolutionary  impatience  the  anarchists 
have  avowed  their  hostility  to  all  the  exist- 
Jj^^      ing  political  forma  except  the  free  com- 
poitties.       mune,  which  alone  will  be  left  standing 
amid  the  general  wreck  they  oontemplate. 
Hie  Marx  school,  as  represented  by  ite  ablest  living 
■exiiHDimit,  Friedrich  Encels,  also  look  forward  to  a 
period  in  the  evolution  of  society  when  the  state  will 
become  saperfluons,  and,  having  no  longer  any  func- 
tion to  perform,  will  ^e  away.    The  state  they  regard 
as  an  exploiting  institution,  an  organization  of  the 
nding  dasses  for  retuning  the  workers  in  economic 
aabjection.     The  International  was  an  attempt  to 
sapersede  the  exploiting  states  by  a  combination  of 
the  workers  of  all  conntries  without  distinction  of 
creed,  color,  or  nationality.    When  the  workers  in  the 
name  of  the  whole  society  seize  political  power  and 
take  over  the  control  of  prodnctton,  the  rule  of  classes, 
their  confii<^  and  the  excesses  of  the  struggle  for  cx- 
istence  among  them,  will  cense.   Instead  oi  a  govem- 
nent  over  persons  we  shall  have  an  administration  of 
thinn  and  the  control  of  productive  processes.  Ob- 
vionuf  the  Marx  school  reserve  the  realization  of  this 
idea  tul  the  evolution  of  society  has  prepared  the  way 
for  it.    In  the  conduct  of  the  Internationa!  they  in- 
osted  on  a  strongly  centralized  form  of  orp:anization 
as  against  the  free  federalism  and  the  rejection  of  all 
authority  maintained  by  Bakunin  and  his  follower?. 
This  oppo.sition  between  centralization  and  federalism 
does  not  concern  us  here  ;  it  is  a  question  common  to 
theoretical  and  practical  politics.  It  is  necessary,  how- 
ever, to  say  a  word  about  the  opposition  between  the 
national  tendency  of  the  Lassalle  school  and  the  inter- 
national socialism  of  Marx.    As  we  have  seen,  a  com- 
piumise  was  effected  in  the  Glotha  programme  of 
IS75,  in  which  the  importance  of  the  nation  as  an 
existing  ibrm  of  human  society  is  amply  recognized. 
The  question  ia  still  disoaased  in  the  oigana  of  the 
aociar  demoonta:  but  the  interoatiohal  tendency  is 
(^dedly  the  prevalent  one.    *' WsAt  of  patriotism  " 
is  one  of  the  current  epithets  of  reproaoh  oast  at  them. 
It  is  needlcas  to  point  out  that  as  most  new  movement^ 
of  importanoo  have  been  revolutionary,  so  also  have 
(hey  for  ^ood  or  evil  been  intemational.    In  becoming 
mtemational  the  labor  movement  has  only  followed 


the  exam^  set  by  commerce,  finanoe,  diploma^, 
rdigion,  philosophy,  art,  musio. 

We  have  now  reviewed  the  most  important  aspects 
of  the  socialbtic  moTeoBeiit.  As  we  Mve 
seen,  socialism  is  a  new  form  of  social  or-  ^on^ 
gantzatiou,  baaed  on  a  fandamental  change 
in  the  economic  order  of  society.  Socialists  believe 
that  the  present  economic  order^  in  which  industry  is 
carried  on  l)y  private  competitive  capital,  mui^  and 
ought  to  pass  away,  and  that  the  normal  Monomio 
OToW  of  (he  fiiture  will  be  one  with  ooHective  means 
of  production  and  assodated  labor  working  for  the 
general  good.  This  principle  of  socialism  is  cardinal 
aad  ^odamental.  All  the  other  theories  so  often  oon- 
neoted  with  it  and  so  important  in  relation  to  religion, 
philosophy,  marriage,  patriotism,  etc,  are  with  regard 
to  sooialism  non-essential.  Queations  of  met  hod, 
though  supremely  important,  must  also  be  distin- 
^shed  from  the  essential  principle.  At  the  same 
time  it  will  be  seen  that  an  economic  change,  such  as 
that  contemplated  in  socialism,  would  most  powerfully 
affect  every  other  department  of  human  life.  Social- 
ism, in  short,  means  that  in  industry,  in  the  economic 
arrangements  of  society,  the  collective  or  co-operative 
principle  shall  become  normal  or  imivers^,  that  all 
who  are  able  should  contribute  to  the  service  of  society, 
and  that  all  should  share  in  the  fruits  of  the  asBOclatea 
labor  according  to  some  fn>od  and  equitable  pritmple. 
Id  such  a  condition  of  things  the  noblest  field  for  am- 
bition will  be  in  the  service  of  society, — an  ideal  which 
is  already  partially  realized  in  the  democratic  state. 
It  is  in  this  fundamental  sense  that  J.  S.  Mill  declared 
himself  a  socialist.'  It  is  iit  this  sense  also  that  Albert 
Sch&ffle,  one  of  the  first  living  authorities  on  econo- 
mics and  sociology,  has,  after  long  years  of  study  of 
the  sul^ect,  come  Co  the  conclusion  that  *'  the  future 
belongs  to  the  purified  soci^ism."' 

Scientific  socialists  strongly  insist  that  this  economic 
order  of  the  future  cannot  he  realized  by  Utopian 
schemes  or  arbitrary  legislation  or  mere  revolutionary 
disturbance.  If  it  oome  at  all,  it  must  come  as  the 
consummation  of  (he  dominant  tendencies  of  modem 
social  development ;  it  must  be  realized  under  the 
oonditions  prescribed  b^  our  nature  and  environment. 
In  discussing  the  doctnnes  of  Marx  we  stated  that  the 
central  pwint  of  the  question  was  this— do  the  strong- 
est forces  of  the  social  development  of  our  time  really 
tend  towards  the  superseding  of  the  present  economic 
order  and  towards  the  establishment  or  a  new  and  wider 
order  based  op  oollectire  capital  and  associated  labor  ? 
Socialists  mtuntain  that  they  do,  and  that  there  is  at 
present  going  forward  a  double  process  of  dissolution 
and  reconstruction, — the  dissolution  of  individualism 
with  a  constructive  tendency  towards  collectivism. 
From  the  socialist  point  of  view  the  following  may  be 
signalized  as  indicative  of  such  a  process.  (1)  The 
tendency  towards  economic  anarchy  already  explained 
in  treating  of  Marx's  views.  Over  the  whole  indus- 
triiil  world  we  see  great  crises  succeeding  each  other, 
resulting  in  stagnation  and  depression  which  now 
threaten  to  be  chronic  and  permanent.  While  the  pro- 
ductive forces  of  the  world  are  enormously  incrciis- 
ing,  the^  only  tend  the  more  to  intensify  national  and 
international  competition,  and  to  render  labor  super- 
fluous, precarious,  and  dependent.  Under  this  system 
the  worker  has  neither  freedom  nor  security.  All  this 
variety  of  symptoms  are  only  a  sini  of  the  break-down 
of  the  present  economic  order  both  in  principle  and 
method.  Tliey  are  the  necessary  results  of  the  com- 
petitive system,  which  has  thus  finally  revealed  its  real 
nature  and  tendency, — economic  and  social  anarchy. 
(2)  The  constant  and  inevitable  tendency  towards  con- 
centration in  industrial  operations,  which  began  with 
the  introduction  of  steam  and  of  the  factory  system, 
through  which  the  small  producer  has  been  superseded 

1  Seo  his  Avtobioffraphy ;  alfo  his  Pol.  Seotumn,  chapter  on  the 
probable  flilnre  of  tbe  laboring  cli  ~ 
«  Bom  vnd  Leben,  vol.  U.  IL'O. 
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by  tbe  capitalist,  the  smaller  capitalist  by  the  larger. 
And  now  tbe  single  capitalist  is  being  absorbed  in  the 
compaDy,  a  growing  proportion  of  the  world's  business 
being  so  lai^e  that  only  a  great  company  can  provide 
the  requisite  capital  and  organization  ;  whilst  in  the 
large  oompaniea  there  is  a  tendencv,  in  case  they  can- 
not drive  each  other  oat  of  the  field,  to  bring  about  a 
inuon  of  interests.  In  all  this  we  see  a  great  con- 
structive process  inevitably  going  on  as  the  result  of 
tbe  inherent  tendencies  uf  industrial  development. 
Thus  the  control  of  industry  will  be  concentrated  in  a 
few  colossal  companies  and  their  chiefs.  It  is  obvious 
how  this  process  could  simplify  the  transference  of  the 
whole  to  a  collective  management  by  society.  (3) 
This  leads  us  to  a  third  important  point,  the  growing 
tendency  towards  state  control  of  industry,  and  the 
growing  sense  of  the  responsibility  of  society  for  all  its 
members,  observable  in  German  politics,  not  less  than 
nnder  the  more  democratic  conditions  of  France  and 
England.  It  is  apparent  how  under  this  influence  the 
existing  state  might  absorb  one  by  one  all^  the  large 
social  functions,  as  has  already  happened  with  re^rd 
to  education,  means  of  communication,  etc  ISatu- 
rally  this  could  be  aecoinpiished  only  through  a  most 
comprehensive  development  of  local  and  subordinate 
bodies  of  every  kind.  Socialism  by  no  means  implies 
that  such  an  enormous  burden  of  work  should  be 
thrown  on  the  central  government.  Most  socialist 
schools  have  contemplated  avast  increaseof  communal 
or  local  autonomyj— a  course  which,  on  the  other  hand, 
does  not  carry  with  it  the  subversion  of  the  central 
government.  (4)  In  England  during  the  last  half 
century  we  have  seen  a  long  succe-ssion  of  efforts,  par- 
tially suooessfui,  towards  a  new  organization  of  society 
rendered  neoessaiy  by  the  changes  due  to  the  indus- 
trial revolution.  In  economics  as  in  ot^er  spheres  the 
watchword  of  the  new  era  has  been  freedom,  the  re- 
moval of  restraint  But  it  has  been  found  that  posi- 
tive measures  of  reconstruction  were  also  nec^sary. 
B^actory  le^lation  carried  in  opposition  to  the  prevail- 
ing economic  theory,  trades  unions,  employers'  combi- 
nations, industrial  partnerships,  boards  of  conciliation, 
the  co-operative  system, — all  these  are  real,  if  partial, 
endeavors  towards  a  new  organization  of  society  suited 
to  the  new^  conditions.  Socialism  claims  to  be  the 
comprehensive  scheme  of  organization  which  embraces 
in  a  complete  and  consistent  unity  all  these  partial 
efforts.  (5)  But  the  great  social  force  which  is  des- 
tined to  work  out  the  vast  bansformation  consists  of 
the  homan  beings  most  directly  intezested  in  the 
colossal  struggle,— the  modern  democracy.  This  de- 
mocracy is  marked  by  a  combination  of  characteristics 
which  are  new  to  history.  It  is  being  educated  and 
enlightened  in  the  school  and  by  tbe  cheap  press ;  it  is 
being  drilled  and  organized  in  large  factones,  in  the 
national  armies,  by  vast  popular  demonstrations,  in 
the  gigantic  electoral  struggles  of  the  time.  Thus  it 
18  becoming  conscious  of  its  enormous  power,  and  able 


to  make  use  of  it.  It  is  becoming  conscious  also  of  its 
unsatisfactorjjr  social  and  economic  pusition.  Tbe  de- 
mocracy which  has  become  the  master-force  of  the 
civilized  world  are  economically  a  mass  of  proletarianB 
dependent  on  precarious  wa^labor.  Having  trans- 
formed tbe  political  condition  of  things,  t£ey  are 
read^  now  for  an  economic  transformation.  But  the 
inevitable  process  of  concentration  of  industrial  operir 
tions  alreaidy  referred  to  is  entirely  against  the  con- 
tinuance or  restoration  of  the  small  producer,  whether 
workman  or  peasant  proprietor.  Sucii  efforts  of  con- 
tinuance or  restoration  are  reactionary;  they  are  eco- 
nomically unsound  and  must  fail.  Production  and 
distribution  ever  tend  to  larger  dimensions.  The  only 
issue  out  of  the  j>rescQt  economic  condition  is  concen- 
trated collective  mdustry  under  the  control  of  the  new 
democracy  and  its  chosen  leaders.  On  tbe  irresistible 
momentum  of  these  two  inevitable  and  evei^growint; 
for^ — the  concentration  of  industrj'  and  the  growth 
of  the  new  democracy — sodatiam  depends  for  the 
realization  of  its  scheme  of  transfonu^ion. 

Sucli  are  the  tendencies  to  which  philosophic  aodxl- 
ists  point  as  already  working  towards  a  transformatwn 
of  society  of  the  kind  they  expect.  It  is  essentially  a 
(Question  of  the  future,  with  which  we  have  no  conoern 
in  this  article.  Our  duty  has  simply  been  to  point  out 
the  forces  which  socialists  believe  to  be  actually  at  woric 
for  the  realization  of  their  theory  of  social  organiiaUon : 
and  here  we  must  leave  the  sutg'ect. 

Literature. — Tbe  literature  of  socialism  is  enormoti!;  and 
rapidly  growing;  besides  thoae  named  acder  tlie  special 
articltiis  we  now  give  a  list  of  some  of  tbe  leading  works 
which  are  in  whole  or  tn  part  devoted  to  it: — Kan  Hsn, 
Dot  Kapildt  (Ist  voI.,3ded.,  Ibmburg,  1863;  2d  vol.,l8ted., 
Hamburg,  1885) ;  Friedricb  Engels,  Eagm  Duhring'a  (/Rwaf 
xutiy  der  WvuatKhaft,  a  controversial  work,  bat  oontsiniDg 
a  remarkably  clear  and  able  exposition  of  the  Marz  position 
by  its  best  living  exponent  (Sd  ed.,  Hottingen -Zurich,  18S6); 
Albert  SchSffle,  Bau  und  Le&oi  d«s  aoeiafen  Korpera  (Tubiogeo, 
1878 ;  the  third  vol.  of  this  work  supersedes  his  KapUatit- 
THUS  imd  Socialitmia,  Tubingen,  1670),  Qutnteueiu  dea  8i>ciii/i»- 
mu8  (7th  ed.,  Ootha,  1879) ;  Adolf  Held,  SoaaUmMt,  >4o2i«l- 
DmoknJM,  md  &>eial-Ftaitik  (Lelpsic,  1878) ;  Voo  Sybel,  DU 
LtArm  dt»  heatigm  BoeudUmvt  una  Cbmmmii$mia  (^nn, 
1872) ;  Lujo  Brentano,  Die  chriattich-BOziate    BftoegKng  n 
£^{rIan(l(LeipBtc,  1883);  VonScheel,  Die  Theorie  der  Sosttdm 
Frage  (Jena,  1871) ;  Alpbons  Than,  GetAiekte  der  revobdiett- 
arm  Bewegungm  in  Bmdand  (Lefpue,  1883) ;  Badolf  Meyer, 
Der  Enaneipatums-hampf  des  vifHm  Standes  (2d  ed.,  Berlin, 
1882);  Franz  Mehrlng,  Die  Denteehe  fhdaidemokraiie,  ikrt 
(feichichte  und  Hire  Lehre  (Bremen,  1879);    Laveleye,  Le 
Sodalisme  Contemparain  (2d  ed,,  Paris,  1883) ;  Paul  Janet,  Let 
Orif^neadu  SodMime  Qmtemmrean  (Paris,  1683);  Paol  Leroy- 
Beauliea,  L«  ColUetivime  (I^ris,  1884) ;  Le  Proce*  det  Amm- 
ehtafM  (Lyons,  1683):  John  Bae,OMd«iiiporary>Socuiii«m{ Lon- 
don, 1884) ;  Stepniak,  I7nd0rvrot»ul  Auuta  (London,  1883) ; 
Hyndman,  IfMtorieaZ  £(uu  of  Soeialim  in  Eitgland  (London, 
1864).    See  also  the  relative  chapters  in  Buscber's  6nmd- 
lagen  der  Nationalokonomie ;  Adolpb  Wagner's  Xefcrftwft  der 
pditieehen  Oeionomie  (vol.  I.,  Ormdlegttng,  8d  ed.,  LeipBic, 
1879];  Mill's  Political  Economy  and  AvileHoffraph§;  and 
Sidgwick's  Prineiptee.of  Potitieai  Eeoma^.  (t.  K.) 


SOCIETIES.  Under  Academy  will  be  found  an 
account  of  the  various  bodies  of  which  that  word  forms 
part  of  the  titles,  usually  denoting  some  kind  of  state 
sapport  or  patronage.  The  present  article  is  restricted 
to  scientific,  archfeoTogioal,  and  literary  societies,  chiefly 
chose  founded  and  carried  on  by  private  collective 
effort  Certain  academies  omitted  in  the  previous 
artiele  are,  however,  referred  to.  Governmental,  colle- 
giate, and  university  institutions  do  not  come  within 
our  scope,  neither  as  a  rule  do  endowed  societies,  nor 
yet  institutions  which,  although  they  bear  the  name, 
carry  on  no  kind  of  joint  literaiy  or  scientific  work. 
With  a  few  exceptions  here  and  there,  the  societies 
mentioned  are  still  flourishing. 

In  their  modem  form  learned  and  literary  societies 
have  their  origin  in  the  Italian  academies  of  the  Re- 


naissance \  but  private  scientific  societies  have  arisen 
chiefly^  during  tne  J  9th  centui^,  being  due  to  the 
necessity  of  increased  organization  of  knowledge  and 
the  desire  among  scholars  for  a  common  ground  to 
meet  and  compare  results  and  collect  &ct8  for  fbtare 
^neralizHtion.  These  bodies  rapidly  tend  to  inerewe 
in  number  and  to  become  more  and  more  aped^ized. 
Many  efforts  have  been  made  from  time  to  time  to 
tabulate  and  analyze  the  literature  published  in  their 
proceedings,  as,  for  instance,  in  the  indexes  of  Beuss 
(1801-21)  and  the  Royal  Society  (1867-79)  for  physics 
and  natural  science,  and  those  of  Waltfaer  (1845)  and 
Koner  (1852-56)  for  history.  A  furthw  development 
of  the  work  done  by  societies  was  made  in  1822,  when, 
chiefly  owing  to  Humboldt,  the  GtteBxthafi  datUeker 
Naturfarmshtr  und  Aerxte  first  met  at  Leipsio.  This 
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iDatiguratioD  of  the  Bystem  of  DatioDal  congresneg  vas 
fotloved  in  1831  by  the  British  AseocicUumfor  the  Ad- 
mnemiaU  of  Sciaieey  which  has  served  as  the  model 
Tor  nmilar  Bodedes  in  Franoe,  America,  aod  elsewhere. 
The  merit  of  inferoduoiDg  the  idea*  of  migratory  con- 
gresses into  France  is  due  to  the  distinguished  archse- 
(ilogist,  M.  ArcLase  de  Gaamont  (1802-73),  who  estab- 
li:>hed  the  Axsociaium  Normande,  which  since  1845 
has  held  a  reunion  in  one  or  other  of  the  towns  of 
the  province  for  the  discussion  of  matters  relating  tu 
history,  arcbieology,  acience,  and  agriculture,  with 
local  exhibitions.    From  the  ^me  initiation  came  the 
Con^ri*  Archiologiguede  ^Vohcc  (1834),  which  wasor- 
fftnized  by  the  ^ociiti  Frangai'se  pour  Conservation 
an  Monumeata  Historiqufi,  the  Con^rit  Scientljiqiie, 
which  held  its  first  meeting  at  Caen  in  1833  (directed 
bvtbe  Inatitut  dat  Promnces),  and  the  CongrisdesSo- 
aiU$  Savanten  ilea  DipaTte7nents,'<R)xu^\  for  many  years 
after  1850  held  its  annoal  sittings  at  Parts.   The  idea 
reenved  the  sanoUon  of  the  French  Government  in 
1S61,  when  a  Conffr^  des  SnciHin  Snvemies  was  first 
coDToked  at  the  Sarboime  by  the  minister  of  public 
inatmction.    In  Italy  Charles  Botmparte,  prince  of 
Canino,  started  an  association  with  like  objects,  which 
held  its  first  meeting  at  Pisa  in  1839.   Russia  has  had 
an  itmerant  gathering  of  naturalists  since  1S67.  Inter- 
national meetings  are  a  natural  growth  fmrn  congre^^ses 
in  which  speciansts  of  one  country  or  speech  are  alone 
represented.    Two  remarkable  examples  of  these  coa- 
niiipolitan  societies  are  the  Congria  International  d' 
Archeoloffie  et    Anthropologie  frihistartgues,  founded 
at  gpezzia  in  1865,  and  the  Congr6s  International  des 
Orieatalisteg  (1873).  Another  8t«p  towards  morecom- 
plete  organization  was  taken  when  the  Smithsonian 
Ijutitution  (Washington,  U.S.)  developed  the  udmi- 
nhle  system  of  international  exchanges  of  its  publioft- 
tiuns,  as  well  as  of  other  works  and  specimens,  among 
sodeties  and  individuals.    The  Instituti/m  has  agents 
ID  ereiy  part  of  the  ^lobe,  and  entertains  relations 
with  all  the  leading  societies  in  the  world.    The  Inter- 
national Saentijic  Bureau,  a  private  enterprise,  was 
eMablished  at  Haarlem  by  Dr.  Van  Baunibauer  to 
&ciJitatc  the  sending  of  parcels  amons  societies  and 
scientific  men  in  Holland.    Since  1875  the  French 
ministry  of  public  instruction  has  organized  a  distribu- 
tion of  foreign  publications  amonp  societies  in  France. 
In  England  local  scientific  societies  are  now  officially 
represented  at  the  meetings  of  the  British  Association. 
In  1883  rules  were  framed  for  the  admission  of  corres- 
ponding societies  and  for  the  institution  of  a  confer- 
enoe  of  delegates  to  bold  sittings  contemporaneouE^y 
with  the  annual  meeting  of  the  Association,  for  the  pur^ 
pose  of  discussing  "  propositions  bearing  on  the  promo- 
tion of  more  systematic  observation  and  plans  of  opera- 
tionj  aod  of  greater  uniformity  in  the  mode  of  pub- 
luhinjf  results."  as  well  as  fur  the  consideration  of 
"matteiB  in  wnich  the  co-operation  of  corresponding 
wxMeties  is  desired."    A  committee  was  appointed  in 
at  the  Montreal  meeting  of  \hQ  American  Ansoda- 
tion  for  the  Advancement  of  Science  "  to  confer  with 
wmmittees  of"  foreign  associations  for  the  advancement 
of  science  with  reference  to  an  international  convention 
of  scientific  associations;"  and  a  fund  for  the  purpose 
has  been  started. 

It  has  beeik  tboaght  desirable  to  classify  the  socie- 
ties treated  of  in  the  present  article  under  the  follow- 
ing headings,  the  first  of  which  includes  those  of  the 
widest  scope,  dealing  with  the  whole  range  of  natural 
history,  or  with  archseoloiry  and  literature  as  well  as 
sdenoe :  I.  Bcience  generally ;  II,  mathematics ;  III. 
•stronoiny :  IV.  physics ;  V.  chemistry ;  VI.  geology. 
mineraloKy,  and  palseontology ;  VII.  meteorology ; 
VnL  microscopy ;  IX.  botany  and  horticulture ;  X. 
zoology ;  XL  anthropology ;  XH.  sociology  (em- 
bncing  economic  science,  statistics,  law,  ana  educa- 
tion) ;  XIIL  medicine,  surgery,  etc.  ;  XIV.  en- 
gineering' and  architecture ;  XV.  naval  and  military 
■rimoe;   XVL  agriculture  and  trades;  XVIL  lit- 


erature, archieology,  and  history ;  XVIU.  geog- 
raphy. 

I.  Science  oenebally. 
UNrrsD  Kingdom.— Fi  rat  in  antiquity  and  diniity 
among  English  societies  comes  the  BovAL  Society  (q.  v.) 
of  LoDdoQ,  which  dates  from  1660.  lu  1683  WiUiam  Moly- 
nenx,  the  author  of  The  Com  of  Irdand  Stated,  exerted  him- 
self to  form  a  society  in  Dublin  after  the  pattcnf  of  that  of 
London.  In  consequence  of  his  effortH  and  labors  the  Dub- 
lin ^uUaopkieal  Society  was  established  in  January,  1684,  with 
Sir  William  Petty  aa  first  PreBident,  The  members  subse- 
qoently  scqnireid  a  botanic  garden,  a  laboratory,  and  a 
museum,  and  placed  themselves  in  commonication  with  the 
Boyal  StKjiety  of  London.  Their  meetings  after  1688  were 
few  and  irregular,  aud  came  to  an  end  at  the  commence- 
ment of  boetilitieM  between  James  IL  and  William  III.  The 
society  wa.s  reorganize<I  in  1693  at  Trinity  ColU-ge,  Dublin, 
where  meetings  took  place  during  several  years.  On  25th 
June,  1731,  cbiefly  owing  to  the  exertions  of  Dr.  S.  M.  Mad- 
den, the  Dublin  fiociety  for  Imjyroving  Husbandry,  Manufae- 
tures,  andother  Vtefvl  Art*  came  iatoexist«nce.  In  January, 
1737,  they  commenced  to  publish  tha  Dublin  8oeiety'$  WeMy 
I  Observations,  and  in  1746  the  society  was  placed  on  the  civil 
I  establUhmeut,  with  an  allowanct:  of  £500  [$2430]  a  year 
1  from  the  Government.  A  charter  of  incorporation  was 
I  granted  in  1750,  and  seven  years  later  the  Boyal  DtMin  So- 
;  eiety  for  the  first  time  owned  a  house  of  its  own,  and  in  the 
following  year  began  tlie  drawing  school,  which  subse- 
quently did  so  much  for  Irish  art.  Between  1761  and  1707 
Government  grants  to  the  amount  of  £42,000  [$204,120]  for 
promoting  national  agricDltura  and  manufitcturea  were  dis- 
tributed by  the  society,  which  claims  to  be  the  oldest  scl- 
entilic  body  in  the  United  Kingdom  after  the  Royal  Society 
of  London.  It  has  pnblished  Trantactiona  (179&-1810) ;  and 
its  ProceediAgi  (1764-75 ;  1848,  etc.)  aod  Joumal  (1858,  etc.) 
are  still  i»»ued.  Forthe  Royai  Irish  Academy,  see  AcADBMY. 

The  Royal  PhytiaU  Sodety  of  Editibitrgh  was  instituted  in 
1771,  and  incorporated  in  1788 ;  it  is  exclusively  devoted  to 
natnral  history  and  the  physical  sciences.  With  it  have 
been  merge<]  many  other  societies,  such  as  the  CKirurgo- 
Medieal  in  1796.  the  Ameriem  I*B«eal  In  1796,  the  Hihenum 
Medictd  in  1790,  the  (Aemieal  in  1803,  the  Natural  History  In 
1812  (which  brought  in  Brougham  and  Mackintosh),  and 
the  lyidaciicin  1813.    It  issnea  Proceedings  etc.)  From 

the  Philosophical  lhaety  of  Edinburgh  (1739)  was  developed 
the  Royal  Socicti/  of  Edinburgh,  whose  charter  is  dated  2iHh 
March,  1783.  It  was  to  comprise  a  physical  and  a  literary 
class;  among  the  members  of  the  latter  were  Eobertsoii, 
Hume,  Burke,  and  Eeid,  and  among  those  of  the  former 
Huttcn,  Black.  Playfuir,  Dugald  Stewart,  and  Watt.  The 
literary  diviHion  has  been  much  less  productive  than  the 
other.  A  second  charter  was  obtained  in  1811,  Th*-  society 
has  published  Transactiotis  (ito,  17S8,  etc.)  and  Proceedings 
l8vo,  184.-),  etc.). 

The  lAiinean  Society  for  the  promotion  of  zoology  and 
botany  was  founded  in  1788  by  Dr.  (afterwards  Sir)  J.  E. 
Smith,  in  order  to  supplement  the  work  of  the  Boyal  So- 
cle^, and  obtained  a  royal  charter  in  1802.  The  herbarium 
and  collectipns  of  Liunieus,  with  the  founder's  additions, 
were  purchased  after  his  death.  It  removed  from  Sir 
Joseph  Banks's  old  house  in  Soho  Square  to  Burlington 
House  (London)  in  1857,  aud  assumed  the  apartments  it 
now  occnpies  in  1873.  It  has  published  Proceedings  (1849, 
etc.).  The  Journal  (Svo,  1857.  etc.)  and  the  TransactiOTis 
(4to,  1791,  etc)  are  divided  into  zoological  and  botanical 
sections.  The  Society  for  the  Encouragement  of  Arts,  Com- 
merce, and  Maai^facturet  took  ita  origin  in  1753  from  an 
academy  established  in  the  Strand  by  the  landscape  painter 
William  Shipley.  Attention  was  paid  to  the  application  of 
science  tn  practical  purposes,  a  subject  passed  over  by  the 
Royal  Society.  Eihibitious  of  pictun's  by  native  artists 
wore  held,  and  the  first  exhibition  of  the  Royal  Academy 
took  place  in  Its  rooms.  A  frpsb  start  in  a  new  career  wes 
made  by  the  Society  of  Arts  in  1847,  when  it  ohtuint'd  a 
charter  and  the  presidency  of  the  Prince  Consort.  The 
I  International  Exhitiitiou  of  1851  spraug  from  the  smaller 
'  exhibitions  previously  held  in  its  rooms.  The  East  Indian 
1  section  dates  from  1869,  the  foreign  and  colonial  and  (ha 
'  chemical  sections  from  1874.  Itft  organs  bare  been  7Van»- 
I  actions  (1783-1849)  and  the  Journal  (IMr>3,  etc.).  Sir  Joseph 
Banks,  Count  Rnmford,  and  other  fellows  of  the  Royal  So- 
'  ciety  started  tlie  Royal  Institution  in  1799,  when  a  site  was 
purchased  in  Albemarle  Street  for  "an  oHtablishment  in  Lon- 
don for  diffhsing  the  knowledge  of  asefnl  mechanical  im- 
provements," to  "  teach  the  application  of  science  to  the  use- 
ful purposes  of  life."  The  institution  was  incorporated  in 
the  following  year.  One  of  the  most  important  epochs  in  the 
history  of  chenustry  must  be  dated  from  the  establishment 
of  the  laboratory  where  Davy  and  Faraday  pursued  their 
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l»*««tigabk*u8.  Btton^m  to  the  imtitnitiou  are  fouuii»- 
tions  for  professorships  in  natural  philosophy,  cbemiilt?, 
and  physiology.  Coatsee  of  lectures  on  speciid  sut^ects  are 
given  as  well  us  disconnea  (once  a  week)  of  a  more  general 
aad  Bterary  character.  Its  Jmtmal  hm  fee«u  iasned  since 
1S09.  The  Lmidtm  iHttituHtm  wm  cstablfahed  on  a  similar 
basia  in  ItWS  aed  inoorporated  In  ISffT.  The  bniMing  is 
Ftasbary  Circus  was  erected  In  1619.  The  IMtM  Ataoetm' 
lint  fov  the  Aivameament  of  Seitrto*  wu  instituted  at  Tark  «a 
97th  SepMmttei-,  1^1,  In  traitation  of  the  itlnsraat  aeientlftc 
parliament  held  in  Oeraaany  slnee  18S9  (already  i>efcrred 
te),  and  arase  fVom  a  proposal  hy  Sir  D.  Brewsbw.  A.  meet- 
ing is  beM  aaottally  ia  one  of  the  chief  provlBeial  towna 
*i  the  United  Kingdom,  The  objert  of  the  assocdatioB  is 
te  priHBete  st^aoa,  to  direct  general  attention  to  soientlflo 
matters,  and  to  fa^tate  interoourse  between  soientiflo 
worken.  Ahafcnwta  of  tiia  praeaedinn  and  reports  of  eom- 
Mittaea  aia  avblMwd  la  the  annual  Report  {1833,  ete.). 
7^  JKrtorMsi  Botittjf  »f8eiemtx  (1S41)  printed  a  eonple  of 
velutaee;  asd  the  JBoy  f*>eiMy  instituted  for  the 

prfatiag  of  oriniaal  and  searoe  old  works  (38  vols,  bare 
Hwaared)  IB  sB^ogy  and  botany,  still  doortehea.  TheRtj/al 
vrianiat  JwMHfowaa  foanded  in  186S  and  iaeoipcwated  ia 
18S3.  It  prOTldea  a  place  of  Bteetiog  for  gentlemen  oon- 
iMK^ed  wttb  the  eolontea  and  Briti^  India,  andertakee  ia- 
veatigatKHis  into  subjecta  relating  to  the  Bntisfa  empire, 
has  flstabliflhed  a  amema  wsd  library,  utd  gives  leotnrea 
ia  lbs  new  bulldtag  in  Northnnberland  Avean*  (Londoa). 
It  kas  pttUiaiiud  Prteeot^tgt  slnoe  1870.  Tlie  Victoria  htati- 
htte,  or  PkilMopkutal  Sodetg  of  Great  Briloia,  was  fbuuded 
la  ISfiH  to  form  a  oaanecting  bead  betwe«*n  men  of  scioooe 
sud  others  eng^ied  In  iawsHgating  inpntant  ^ucatloBS  of 
philosophy  and  scienee,  more  especially  those  bearing  apmi 
the  truths  revealed  In  Holy  Scripture.  Its  organ  ia  the 
Jmtmal  U<^>  otc.).  The  AiIloeM  S»«ittji  of  Great  Britain 
(18^j  i»  not  reetricted  toaezouantics,  bat  deals  with  reeent 
diseaverles  and  inventions,  and  science  generally,  f^t* 
foundatimi  iu  1821  of  the  Sodeh/  far  the  Haeowragmunt  of 
ihe  Usfffitl  ArU  in  fkotlaitd,  now  asuall^  known  as  the  fibyol 
fjMttiak  Socish/  of  Arta,  tor  the  promotion  ef  the  nsefal  nts 
and  SD«h  t»Hnohe9  of.  science  as  bear  npou  them  was  due  to 
Sir  D.  Brewster,  Sir  J.  Hsckintosh,  and  others ;  It  was  in- 
corporated in  1^41,  and  has  pablished  TrmHtuctiona  since 
that  year. 

The  leading  provindat  societies  of  Oreat  Britain  of  a  general 
character  nre  an  follnwa :  Aberdeen,  Nat.  Wat.  Sac.  (186S),  Tmna. ; 
PHU.  Soe.  (UMO).  AUoa,  Aw.  (if  Nat.  BM.  and  An*.  (litSS),  Pnte. 
01165,  eM.).  liamfftkinn^iMta»dlie.Sue.{\m),Pn>c.  B«lh. 
A'aLifi«(.aiid^triw..fUU  CItl»0866),priK;.(IRG7,eb:.).  Bedftyrdnidtt 
SoL  au.  Soc.  {Wm,  TVww.  Beltast,  Nat.  Hfrf.  anrf  Phil.  Sue.  (isi'l), 
Proe.  (tS52,  etc.) ;  NatuntfUt^  Ptufd  daft  (Isa3),  /W.  (1K75,  etc.). 
MmactthireNatHKitiM  aiA(}m.),Proe.Om.(^c.).  Birkenhead, 
LiL  ana  Se.  Soe.  (IS&7).  Binnlngham.  Nat.  Il'ti.  and  Micr.  Soe. 
(1838),  Pioe.  afj09.  eto.) ;  Birmiiuh'm  and  Midlatul  JtmUiate  Sc.  Soe. 
jtS7<>),  TVoNe.  of  archaeolnciesi  section  (1871.  eto.) ;  ]^U.  Sac.  (IHT6), 
faa.1  a  Aind  for  promotion  uf  orlginnl  reitearch,  Proc.j  M.idiand 
Union  of  Ned.  IlUsL  Sad'Hcn  (1877),  Midland  Natwratitt.  Bolton.  Ltt. 
and  Phil.  S"c.  (1871).  Bradfbrd,  PhU.  Soe.  (1866),  with  various  local 
societies  aillllated  to  U.  Brlgbtoo.  Bri^Mon  and  Sataa  NaL  IStk. 
Site.  U8.'>i).  Ann.  Seporlt  (IKod,  etc.).  BtiiOol,  Utuevta  atid  Ztbravy 
(fbnoed  by  the  amahtamation  of  the  laMitiUltm/'jr  the  A<ieaneemeiU 
of  Sr..  LU..  and  the  Fine  ArU  with  the  LiL  Soc..  founded  1772); 
NatunUigW  Soc.ami).  Prae.  (18W,  eto.).  Bnmley,  LiL  and  Sc.  ttt* 
(1873t.  Tttmt.  Burton-on-Trent,  N'tt  UlnL  and  Areh.  Soc.  (187«). 
Cambridge,  1^  Soe.  (1S19 ;  Incorpoiatod  1882),  for  the  promMiiw 
of  philosophy  aiul  nittural  iicleiicu,  owna  museum  auO  Ubmn, 
Proe.  iimr>,  etc.),  Tr<m».(lS2i.  etc).  Cardiff,  Naturali^Li'  Soc  (INtf), 
Tnait.  Chester,  .SM.  (jf  Nal.  Sc.  (1871),  Proc.  Cork.  Koual  IwL 
(1807),  llbrag  ;  CvvieHan  and  Arch.  Soc.  (1886}.  GumwiUl  K-jytd  Init., 
at  l^uro  (luS),  devoted  to  natural  philosophy,  natural  history, 
and  antiquities,  Jonmai  (1864,  etc.) ;  Sof/al  Pu/pletAnic  Soc.,  at 
Falmouth  (1883;  founded  by  the  daughters  of  R,W.  Fox  aed 
othcns).  fbr  the  enooiirageiueiit  of  scienct  nnd  the  fine  and  indus- 
trial arts,  TTons.  (lK>i,  etc.).    Gumberlan'l  A'ii^'C./orttu  Advancfnenl 

Lttofuf  Sc.  (ISTii).  provides  a  means  of  unlun  for  the  local  scien- 
uflc  Bocletlee  of  Cumberland  aud  Westmoreland.  Tnwa.  Derbtt 
jVcii  £uf  and  Phil.  ■Soc.  (17?2).  Dmaiusltiit;  Ansor.  far  the  Adtianee- 
mcnld'Sc.  (1862).  Z>or«e(  Nat.  Mi*l.  and  Auliq.  Club  (1873).  DuTn- 
friestMreand  Qailoimy  Sc..  Nat  Nigl.,  and  Anfiq.  Soc.  (1H76).  Trans. 
Dundee,  Naltiraliulii'  Sm:.  (1873).  Eastbourne,  Nai.  HUt.  Sor.  11867), 
Pf  oe.  (1869,  etc.).  Sixstqf  Scot/and  Uniwi/Naium^  SocidtefilS^i), 
Tmni.  EbbwVale,i.aandSc.7fi»t.(18:'0),owDalaboratory.  Eiela, 
Elgin  and  Morayihire  Lit.  atul  Sc.  Aaaoc.  am).  Eatcx  PUUi 
Oab  am)),  at  Buckhun^t  IIIll.  Trana.  Exeter,  NalHralieU' 
Ovb  cmd  Arch.  Aii^.  iim-i).  Gla!«ow.  Pha.  Soc.  0802),  Proc. 
(1844,  tUs.):Nat.  Bid.  Soc.  (IBSl),  iVac. (1888.  etc.):  Soc.  /feidiftiltt- 
ratitu  (1872),  Tram.  (18T2.  etc.).  Gk>uoes*er,  lit  and  Sc.  Abmc. 
am).  Greenock,  Phil,  Soc.  [t8Gl).  HalLbx.  PhU.  and  IM.  Soc.  (1830). 
museum  and  library.  Hereford,  WooUwpe  Naiuralist^  field  C'ltb, 
Hertford,  Pomona  and  Trang.  (1886,  etc.).  Hertfordnhirc  Nai.  Hi't. 
Soc.  and  PScld  riub,  formed  in  1879  from  the  Wn(ford  Nai.  Mv4.  Soc. 
(187&),  Ti-aiu.  High  Wycombe,  NaL  Hist.  Soe.  tl865),  MagafiM  (1866, 
etc.).  Hull,  LiL  and  PhiL  Soc.  (1822),  Trans.  (ia24,  etc.).  Inverness, 
Sc.  B-K.  and  Fidd  Cltd)  (1S7»).  JaU  of  Wi^lti  PhU.  nnd  Sc.  Soc.  (IST^J). 
Kent  lEasf)  Nai.  Uisl.  Soc.,  at  Canterbury  {im),  Trans.  Leeds,  PhU. 
and  LU.  Soc.  (1830) ;  Naturaliftif  Qvi)  (1870),  Trans.  Leicester,  Lit. 
ttndPhll.aoe.imi),TraH».  humts.  Lnm  and  Xaal  Sitssex  NaL  HisL 
Soc  (ISH).  Liverpool,  LU.  ant  PML  Ibe.  (1S12 ;  untted  wltb  NaL 
BisL  Soe.  In  1844),  Proc.  (ISU,  etc.) ;  PhUomalkie  Soe.  (MSG),  Trana.; 


PtUeduue aoa.  (1896).  AwwtffUSS, etc):  iTcdMniMs' iWM 
am).  Manche»ier,  and  AObe.  (1281).  twa  Mcttoot.  om 
tAjBteal  and  matbematleal,  tlie  otlierlbrnklenMQopyand  ustanl 
hIMocT.— the  orifbaal  stataneaM  irainiiHiM  the  atsade  tlnnr 
were  given  by  l£toii  In  tta  •  JftnsfiTnWwa.) ;  JWdMataWr 
arid  A  rch.  fix.  (1866),  Vran^  ;  SdeniUc  Shidinlf  AUOC.  am.).  Von- 
traae,  JM.  Abi  and  Ji^.  Soc.  (iHd),  maaatwi.  Newbury.  MM( 
iWdOatUTO).  a>aaf.(!s31,ete.).  NexraaiOm-Tyne,  U.  aa< 
PML  Soe.  (I7S3). library:  NortlKaberlvtd.DSian,  and  BtmuBi 
Nat  BU.  Soe.  (18S»),  a  moseiun  (opened  In  18H).  Jitm. 
Nurfclfc.  JVbrAdt  aid  AbrwM  SattmSSf  ttt.  {Um.  ftass 

(lS7(Lato.V.N<>tU>«^«n'^<Md^'^-(I^  Or*MvJrtia 
and  Alt  Sm.  SM!.lT8Kr).  museum.  Ozjbrd.  ^iftawtein,  Sw.  (11^ 
promotea  all  bnuKUMs  of  praetloal  kaowMge.  Palsigy.  PmL  Ji^ 
stUtdion  (1806).  free  libraiy  and  naaeiun;  Mr.  Ooala  PKumM  hk 

observatoiy  In  1882.  PenzBSce,  Sat,  JSA  and  Jnm.  ftK.  QAA 
museum,  iVoc.  (184.%  etc.).  Berth,  LIL  and  ^Rllb.a)e.anQ;  M( 
Mre  Soe.^  ItaLSe.  (1817),  Proe.  tlBm.  ale.1,  lite  aoMM  Amnlit 
Q870,etc.).  nymoutb.f«|nn«iU7aiLaadJMmada^ 
IHsL  Soc.  (1812),  mnseum.  art  gidlery,  and  Ubrary.  RhdOKOd, 
Xidunond  and  NMh  MtUag  jfiffW  PtM  CM  (Um,  flhsK 
Rlpou,  NalmrMM  CM  anS  Sc.  Amoe.  (ISKQ.  6oacb«aai«k.  Wt 
and  Arch.  Soe.  (1831).  museum  and  Ubnuy.  Severn  VoKcir  AoAi- 
raUM  PtM  ChA,  at  Bridgenorth  (18B8).  BhelBeM,  L^aMm 
Soc  {Ism.  SkeUcmd  ULandSe.  Sac,  at  iMrtok  (UBIX  ekif- 
iMre  and  North  Wales  NaL  Uiii.  and  Aniig.  Soc  (lesb)  atE>bim» 
bary.  BonertelMre  Arch,  and  NaL  Htst.  Soc,  at  Tluuiton  (UH), 
Proe.  (18U,  etai  Southampton,  Hw^PutUMaa  ffeondad  oain 
bequest  of  H.  K.  Hartley  In  1859,  inccrpoMtad  im'k  Sot  the  pf» 
motion  of  Bdentlfki.antlqnBifaii,  aud  Oriental  studies  and  tha 
flue  arts,  owns  a  muwum  and  library-  Jttttfbnliftfiv  (JV^rAl  JMa- 
ralOstg  FUd  dab  and  Areh.  Soe.  (iDunded  ua  tuutural  Umyntf- 
e^  In  1865 ;  enlarged  1877).  holds  nun^  nvetf taga.  8tlrUa&AM 
/KBtond  dr«A.ia)C.  (1878).  3Vnru.  Stockport, Six. q^^WvroKianVO, 
TVaas.  /n«l  (/.AreA.  (ind  AW.Wfit.  at  Ku;  Bdaiondi 

0848),  Proe.  (1846,etO.).  Zh>£aaejliwNaN(18SU,stB.l  StnMMLJM 
IwaOuHon  (founded  1836 ;  looorpoiated  18S3),  with  a  mosemn  snd 
lit»aiT.  promotes  natural  histoey  and  appUod  ■efanee,  litentar^ 
and  nne  ar%s,  local  history  and  antlmiiUMt.  TasHnulh.  Nm. 
Hift ,  aeotag..  and  Antk.  Soc.  (1871).  HmraUtU  ttdi  Oat 

(1858).  Torquay,  Nat.  abt  Ste.  (t8M),  mnsenm  and  llbiaiy.  TiMt 
side  and  i'ebo  Hvsical  and  .btS^-  Sac  nSHX  Warriiigttw,  JUL  and 
i^U.&c  (founded  ht  1870  upon  the  JHir.^.  WantktMmKaL 
Httt.  and  Arch.  Soc.  (1^301,  has  a  library  and  geolo^cal  mussam; 
Wanaitkanre  PIM  «^  flSU).  Wht^,  Lit  eSSTn&aK.  affiO, 
owns  a  maaenm.  Viltaktre  Anth.  ana  NaL  AM  Soc.,  at  Devin 
(1853).  imi)A*e  J«iM2fne  (1833.  etc.).  Windsor,  ff'todair  and  ilea 
Sc.  Soc,  Trans.  Whnej.  Nai.  Btat.  and  tU.  Soe.  (VIX).  rurbMM 
PhU.  Soe.  (182!^,  the  museum  1>  the  nauute  of  SL  H«ys  Abbey. 
York,  contains  a  remarkable  coUeeaoa  oTBeipaa  renaws :  Grafao, 
and  Poli/teclmic  Soc.  (1837),  quarterly  meedags  In  various  York- 
sbtre  towns ;  AbtaraJMi*  Vntim  of  the  nataial  blstory  and  sd- 
eadfle  societies  of  the  coanty  (founded  in  2861  as  the  »'«(tfdiaf 
Omsotidalcd  Nataratitts'  Sik.;  leorgaDlsed  in  1S7Q),  the  JSataraim 
(1876,  etc.). 

Amci.:  Cape  Tawa,  SbutA  Afif.  PUL  Sat..  Itaaa  (18»k  att-): 
UaoriUus.  Sag.  Soe.  ^  Aria  aaTse„  J^.  (UK,  etej  a«d  Trma. 

(1848,  etc.).  CANAitA :  Halifax,  A'otn  ScoOan  tM..  Prae.  (186S.  etc : 
1867,  etc.),  Montreal,  Nat.  BtaL  Soe.,  eisnadfaa  A'alaraM  tWK, 
eto.>.  Ottawa,  XO.  and  Sr.  jSbC;  Toronto.  CkMKfian/arf.,ebNadraa 
./oumat  (1852-76),  Pntc.  (1879.  etc.).  WlOBlpec.  UfaL  aadScSoc 
WestIni>ikb:  KtuKBton,  Sott.SocefArUffJamaiea,  Ttaits.  (ISM, 
etc.).  Port  of  SpiOn,  Sc  Haoc  Vtbdiad,  Proc  {\m,  tteS 
AvaTRAUA  and  Kkw  ZeaUNO:  Adelaide.  PhU.  Soc,  Trana.  (1865, 
etc.) :  South  Au^i-alian  InaL  (US6),  library ;  Bof/.  Soc.  y  &  Aaattatia. 
Auckland,  .^ui^and  fnA  Brisbane,  jjwseiMlomf  PliSLSae.  CtaM- 
chuieh,  iwf. /naL  Hobart  Town,  Aw.  ^  ^  Km  XMnita'*  tend, 
Piwers  (18r>l,  etc,) ;  /Coy.  Soc.  oT  TbtmKni^  Mombi  JVbtwet (lf«t<  etcj. 
Melbonrne,  S<v.  Pli£Soc.vVfelarta,n'aita.(\Ss^,ttc);  Sat  BUt. 
Sac !  Zoolog.  and  Atetian.  Sx..  Pfoe.  (1833).  Sydney,  XteMa  Ac 
qf  JV.  &  tt„  Proe.  (1876.  etc)j  iWI.  Sot..  Tragu.  (1862,  etc, ; 
etc)  i  Jbw.  Soc.  of  N.  S.  W.,  Trama.  (1867,  etc.).  WelltDgton,  A*w 
Ualmd  fast.  Tram.  (1869,  etc.). 

Unitko  States.— The  &Tst  scles^We  so<4ety  in  Uie  Uaiked  StaMa 
originated  from  a  Proposal  for  Promoting  Uatful  Xnovikdge  aauMg 
«e  J?rT(wA  Pt(r«(n«(m»,  issued  by  Dr.  Franklhi  in  17«.  In  the  ftri- 
lowing  year  the  Amtrietut  Pmotopkieal  SoeiHir  was  fouaded  at 
Pblladeipbia,  with  ThomKs  Hopkinson  as  MCaitlent  and  FrankUn 
as  S£crc>tai-y.   With  It  was  united  on  2d  Jasuary,  1769,  auothor 
Philadelphia  society,  7ia  Junto  (1758),  the  iccofds  ofwhicta  bare 
been vreserve<).  The Jmnricoiii^'tosopUcalSocMylsstiU  in vtc'> 
rous  Ufe,  aud  l-s  an  exclusively  scientific  body  and  theoldeat  or- 
ganized society  In  the  United  States  fbrthe  pursuit  of  j*lloeof*i- 
cal  inveatigstiun  In  Its  broad&'^t  seeae.  It  pabUshea  Thmeoraans 
(Ito,  1771.  etc.}  and  Proce«iino»  (8vo,  1840,  etc).  Althoiisb  nota 
society  in  the  exact  sense  of  the  word,  the  Smithsonian  TnsHlMtfaa, 
the  mont  Important  scientific  body  In  America,  must  not  ba  over- 
looked. It  was  founded  at  Washington  by  James  Lewta  Made, 
aAcnvards  called  Smlthson.  a  natural  sou  of  Hugh  Smlthson, 
duke  of  Northumberland.  KedledInI829,  leavlngDrwDI  asua 
of  money  which  to  1838  amonaled (cover  half  amlUlanAoUan. 
"  to  found  at  Washlnftou,  under  the  nane  of  the  Smitbaonian 
Institution,  an  cxlablishment  fOr  the  increase  and  dURislon  of 
knowledge  among  men."  The  histltutlon  was  aelabUiihad  by 
Act  of  Congres&in  1838;.  The  eadownent  hasnow  bem  tnwmsad 
to  tialf  at:  much  again  as  the  original  bequest.  The  Nsbttonal  Xu- 
aeum,  founded  In  1842,  the  nuclear  of  which  was  the  Mttm)  hia- 
tory  coltectlonH  broijgbt  home  by  tbe  WiUlea  and  ath«r«xptor- 
iug  expeditions,  was  given  into  the  custody  of  the  Suithsoniao 
Institution  in  18^8,   it  has  since  been  largely  fncresMd  and  fa 
now  particularly  rich  In  the  ethnology,  zoology,  ajtd  Miner- 
alogy  of  the  Unibed  t^tatss.  The  ehtaf  fiuwMon  of  tb«  In^ka- 
tlon  Is  to  assist  ECleatific  research  and  to  act  asan  ornnlwd 
centre  fbr  the  exchange  of  books  and  speclmeiM  with  nrlniitldr 
bodien  and  IndlvlduaJB  throughout  the  whole  VMM.   Tte  Jia 
nuo/  Sqtorti  date  from  1846  (8vo.  1847,  etc.),  the  OaUktomlm  Om- 
tributtma  to  Knowledge  (4to)  from  1848,  and      XtecMoMSHa  Qtke- 
Uama  tnma.  18S6  (8vo,  1862,  etc).  The  iVaeeidtaps  and  MMIi 
(1876,  etc.)  of  the  National  If  useum  are  knwd  nndar  tlie  aiitbi» 


Digitized  by 


Google 


SOCIETIES. 


236 


ttj  ol  the  Smlthmilan  InstltaHon,  an  well  aa  the  pubUoadooa  ai 
tbe  BareftD  of  EtbnologT  and  tbe  fiWfettn  of  the  mOmoftdeai  So- 
ddf  tf  fKuAmotM.  Seeoad  In  point  of  date  oomea  tbe  Ameritxta 
Jteadtmy  Arb  and  Saenea  of  BosUm,  lacorporatad  in  1780  with 
tbeol^Jeet  at  rurtherfng  ibe  study  of  tbe  anilqnltles  and  natarat 
liltto^  of  the  country.  Ita  Memoirs  (4to,  178!>,  etc.)  and  Proeetd- 
Mlli  (sro,  1848,  ete.)  are  Mill  puUlahed.  Tbe  OmmectittU  Academy 

2'  Ar^  md  S^OKa-mt  inowpomMd  at  New  Haven  inl798.  At 
HoDly  devoted  to  matters  connected  with  tbe  State  of  Conneo- 
licnt,  h  DOW  eatbncea  the  whole  field  of  tbe  aolencee  and  owftil 
uu.  It  has  Iwied  Memnin  (1810-16),  and  now  pabllabes  T«aitae- 
AiMM  (laac,  etc.).  One  of  the  leading  NocletlM  In  the  United  States, 
die  Jciids»rv^a<terai  ScWmXf  (^Pblladelidiia,  founded  tn  1S12 
tsA  iDcorporated  in  1S17,  posseaaet  tbe  beet  nfttunU  btatoir  llbmry 
lE,'»0  Tols-tln  the  country  and  one  of  the  largest  natural  hlston- 
nmseuma  In  the  world,  belnir  especially  rich  in  oonchology.  It 
IMM  a  JovmoJ  tLaj7,  ete.)  and  Pntstedvagt  (1843^  etc.).  Tbe  Amai- 
aaUoMobvteif&K^timeitedwitblt.  The  J^ufiUfn  ituMute 
of  tbe  Mine  city,  inoorpontled  In  182-),  poegeatiee  a  library,  elves 
iMtona,  and  bwuee  a  JourMi  (1836,  etc.).  Tbe  Button  Soday  <^ 
!Manl  BUnry  waa  founded  upon  the  Zinnean  Society  (1814)  in 
ISUand  Incorporated  In  lau.  It  poeseases  a  library  and  a  cabinet 
of  i^imena.  It  pobUabed  tbe  Bo9Um  Journal  natural  Hidorv 
18to.  18S7HS8),  followed  by  Memain  (4to,  1866,  etc.) ;  Procecdinpt 
I13t4,ete.)  are  also  tamed.  The  Lvonm  4/'  Nalurai  Eittory,  New 
York,  waa  Incorpotsted  In  1A17  and  haa  publlnhed  Annau  ttom 
ISS  {im,  etc.)  and  Proceedingt  (1870,  etc.).  In  1876  the  oaoie 
ni  ehanged  to  ffev  York  Aatdtrnty  ^  Sdetuxa.  A.  number  of 
Aaurtcan  nataialists  and  aeologliiU,  having  held  meetings  In 
TKriooa  cities  between  1840  and  1847,  resolved  tlienuelvea 
at  tbeir  Bocton  oonaresa  in  the  lAtter  year  into  tbe  Antertcm 
Amo^atim  Jot  i!u  Adaaxcemetd  of  Science,  which  wa«  incor> 
poratcd  in  1SI4.  Ita  object  le  "  by  periodical  and  migratory 
BMlIngi  to  promote  tntercoutae  between  American  sdentlsti.'' 
It  bai  publiataed  Pneeedinaa  (1849,  etc.).  Tbe  NaUaned  Academy 
^SeUMK  waa  tneorporated  al  Wasblngtoo  in  1863  with  a  view  to 
maklDK  tbe  knowledge  of  speclalUts  available  for  tbe  service  of 
Govenuuent  There  are  two  claaaea  of  members,  thoee  In  mathe- 
lOUiea  aad  physics  and  those  In  natural  history.  It  has  Issued 
.iaaaab  (Cambridge.  t86&,  etc.)  and  Beportf,  OB  well  as  Mmwtn 
(llftetc.).  The  jfcodewito  qfSrtCTicef  at  San  Fr»nciaco(l«53).St. 
Loals  am.  Incorpomied  1857),  Chlc^  0857,  Incorporated  1866). 
and  Saveimort  (IK?)  deserve  special  mention. 

Among  the  lemalnlng  socletws  of  a  genend  setentlRc  ehmcter 
are-JAoiv  Jiut  (1828),  JYatu.  (1830,  eta).  Proe.  (1870.  etc.).  Ann 
Atbor,  Sc.  Amx.  (1879).  Baltimore,  Marvlaad  Aead.  0/  Sc.  and  LU., 
Thau.  (1837).  BuffUo,  Soe.  of  Nat.  Se.  (1801),  BtiOettn  (lEr73,  etc.), 
Charleston.  EUiaU  Sac.  of  NaL  Hi»L  (1853),  Proc.  (1855, etc.).  JowikA 
(Jto.  1859.  etc),  anclhnad.  9k.  of  Nat.  HUl.  1870),  Proe.  f^m, 
ete.).  Clerdaad,  Aead.  ^  Kat.  Sc..  (1862),  Amaia  and  Pne.  Du- 
\na[ae,iamahiAafBe,tx*dATU.Triau.  Indianapolis, itcod. ti^ae., 
IVmi  lin^  ete.).  M»A\aaa.  yinmma^Aead.ofS(^i^,ATU,ama. 
Ukn  (imn,  AdfettM  (U70,  etc.),  TVaaa  (1872,  etc.).  HlnneapoUs, 
■Wwwoli  JteaA.  taSoL  Sc.  (1878),  BuaeOm.  New  Orieana,  ^teod.  qT 
akoea), Pnt.  PortUnd  (Maine), Soe.  HaL  Bid.  (1850),  Proe. 
asm,  fltCL).  Fongtakeepaie,  Soe.  ^  IkU.  HM.  (1874).  Proe.  (1874, 
etc.;  187S,  etc^.  Bochester,  Aead.  <f  Abt  St.  (1881).  Salem 
OfM.>.Aio  Ctml»  JVofc  jnW.  Soe.  (1888;  now  merRcd  in  the 
AsBtiaMWe)  pnUlfltaed  tbe  A-merieaM  IftOufoltM  (1867-W),  aner- 
wndi  Inned  oy  the  Peabodi/  Anad.  V  Beienee,  as  well  aa  Proe. 

etc)  and  Atfldfn  (1860,  etc.).  Topeka.  Ktmaat  Aead.  9/  Be. 
<iaRV  hoMa  meetings  In  varlona  cttiea,  TnxM.  (1872,  etc.). 

nawCB.— The  AstiW  de  Vnmae  (see  iNsnrtm  or  frahcb). 
rtieb  Inetndca  five  separate  academies,  stands  at  the  head  of  Ml 
nneb  MMMeB.  The  SoeiOt  PhUialeeladaw,  founded  in  1796  and 
iMMiaedaa  of  public  nseftilneBS  fey  a  decree  of  Uth  May,  1881, 
■H  Sir  It*  obfect  Uw  encouragement  and  study  of  literature, 
>eleiu!e.uid  the  fine  arts.  Two  public  meetings  ate  held  annn- 
anr-  Tbe  Axaaiabte  (1840,  etc.)  Is  its  literary  organ.  The  SoeUtA 
iagtmrftgmeiA  wnir  Vhtku^  Hationaie  was  founded  in  iwi 
Ar  tbe  UDeUormoD  of  all  branches  of  French  industry,  and  was 
nesnlHd  bjttbe  state  in  im.  PtIms  and  medals  are  oBbred. 
bpoUWieBa  BMlUnk  Tbe  Acadhnie  NaUanaie,  Agricole.  Mmu- 
fietmitre,  Cammteretaie  was  founded  by  tbe  due  de  Montmorency 
B  1880^  sod  alM>  oflbn  iniaea  and  medals,  and  brings  out  a 
JMriM  {Un,  etc.).  Tbe  AttotlaUon  Prmeatie  pour  FAvancement 
**  SetaMcaflHTl),  fbunded  on  the  model  of  the  British  Asaocla' 
Maa,fcirtd»mlpitoiy»eeUngi»8ndpubliflhegQ>n>pteg£gndiM.  The 
MlHitiaB  aoBKWMi  Whose  origin  was  due  to  the  Initiation  of  M. 
A.  de  OuuMMBt  hftTe  been  noticed  at  tbe  beglnnlngof  the  article. 

The  «H>iiaitiMiiUal  societies  are  very  numerous  and  active, 
n*  tbiKt  are  tbe  Mknving:  AbbevlUe,  Soc.  a&nulaUon  (1797). 
JIba.  (1797,  ele.).  Agen,  Soe.  itAgr.. Sc.,  el  ^riii(l784).  JtecueU  (1804. 
m.i.  Atx,  Aead.  da ac.He.(}Si9),bn»Aoa8oe.deaAmUde  la 
(UOQ.  Mtm.  (181ft.  ete.}.  Alals.  See.  Se.et  Lift.  (I868).  BuO.  (iS68, 
Me.).  Amfeos,  ittKL, based  on  Soe.  XW.  (1746).  if^.  (1886.  etc); 
Inc.  ItmnSaiii^im).  M6m.  (1866.  etc).  Angen.S0r..4cad.deirafMe 
«  Loire  (1857),  Mem.  (1867.  etc.) ;  Soc.  aAgr..  etc.  (1818),  Mtm.  am, 
ae.):  aoe:  iiMB.(leAdZ.(l»a).Jniiato(18e8,ete.).  ADgouldme, 
Soe.  cPAor^  etc,  de  la  Chareaie  (1808),  AnnatcB  (1819,  etc.).  Annecy, 
Jke  PtoHvuuOiMt  llKA),  Atmaiet  (1851,  etc.)  and  Beo.  Savoigfeme 
am.  etc.).  Apt,  &>e.  Be.  et  Art.,  (1863),  Anttalea  (1866,  ete.). 
Ibdh;  .Amd^nnsn,  Mtwi.  (I8I8.  etc.)  and  oUier  poblicatloDS, 
Aran.  Sae.  Bimam  (1886).  M6pl  (1837.  etc.)  and  otter  publlc»- 
flwa.  Anxerra.  Am.  des  Se.  (1847),  Bull.  (1847,  etc.)  Bar-le-Dnc, 
Sue.  det  Le^ret,  etc  (1870),  Jfon.  (1871,  etc. ).  Beauvaln,  Soe.  Aead. 
(1817),  J«M.  (Oa.  etc.!  Bewocon,  .<4cad.  det  Sc..  Oc.  (1752 ;  sup- 
weaaed  In  17SS :  re-escabHshed  I80A),  ^mees  puN.  (1806,  etc.) ;  Hoc. 
#AMMo«<184<9Jnht.aH1,  etc).  B«slen.  Soc:  Aec^,  Sc..  etcilSii). 
M.  nfK  etc.).  BIdIb,  Soe,  dea  Sect  Uttres  de  Lobr-et-Cher  (18R2), 
Mtm.nfSi.titfX  Bordeaux,  ^cod.  (1712;  suppressed  1798;  re-es- 
M)lHwd181«'',^'^^  (1S3B,  etc.);  Soc  linii,  (1818).  ML  nSBA^) 
■ed  jffet  (183.4,  etc.):  Sne.det  Sc.  {mff),  Xim.  (1865,  etc.).  Boo- 
looe,  Sae.  Aead.  (186A),  JMm.  (I8M,  etc.).  Bourg,  Soc  Anutottm 
rnR),  Cb— Pigs  S.  (inoa-^  and  AmuOa  (IB68.  etc.).  Boiirgee.  Soe. 
liiULife,  <ftt  Okcr.  nM*).JlMm.  (1867,  etc.).  Caen. .^cod.  Jfot.  (1652), 
jn«._a7M-«r>  and  1822,  etc.);  Soe.  IJmK  (1K»).  Jftai.  (IRU,  etc.), 
M  M.  (las,  ele:).  Camtmt.  5bc.  drAM(faileii(iao4),  JI»n.(ieoe, 
Mb).  CtaUftH,  BocdaBe.  (U8^  JHm.  (UW,  etc).  CharaUiy. 


Jedd.  (1819).  Jftat.  (1!<25,  etc.).  ChAteaudun.  Soc.  Dwuolae  (1864), 
BkIL  (1884,  etc.).  Ctaerbourg,  Sew.  Aead.  (17%),  Mtm.  (1833.  etc); 
Sue.  Nat.  (1851),  Xbn.  (1»2,  etc).  Clermonl-Ferraiid,  .^eod.  (1747). 
Aimates  (1808.  etc.)  and  Mtm.  {lSo».  etc.).  Dijon,  ^cad.  (1740 ;  sup- 
pressed 17SS  ;  re-esUblished  UiOO),  Mtm,  (176»,  etc.).  Doual.  3oe. 
d-Agr.,ate..  da  Dto.  du  Nord  (17S&].  if^.  (I&iti,  etc.).  foasuinan, 
Soe.  <S&ti4ea  Sc.  (1855).  BiM.  (1856,  etc).  Dunkirk,  Soe.  Ihitiker- 
quoiae  (1851),  Mtm.  (1853,  etc.).  Epinal.  Soe.  <f  £nutaMon  g&i.'t),  An- 
mUet  (1881,  eto.).  £vreux,  Soc.  L^e  tCAgr.,  etc  (1807),  Rtcueil 
(1830.  etc.).  Qrenoble,  Acad.  DetpMnaie  (I'lm,  based  on  Soc  LUL 
(1772),  Bull.  (1846,  etc.).  Laon,  Soc  Aead.  (ISW),  BtiU.  (1852,  etc.). 
La  Rochelle. /ic«i.  (1792 ;  suppressed  1791 ;  reconstituted  in  1808 
asLMfe  Xoeheiaiia  and  in  18&S  under  its  fonner  name),  ^xruites 
(18&4,  etc.).  Le  Havre,  Soe.  de*  Sc.  d  ArU  (ISGS).  Bull.  (WfW,  etc.). 
Le  Mans,  Sik.  d'Agr.,  etc.,  de  la  Sarlbe  (founded  in  1761 :  reorgan- 
ised on  several  ooeaaions.  and  fiualty  tn  183»),  Bmll.  (183:1,  etc).  Le 
Poy,  Soc.  <£Affr.,  Sc.,  etc  (1819),  Awialea  (1826,  etcJ  and  BaU.  (1836. 
etc).  Lille,  Soc.  dee  Se..  etc.  (founded  iai>2  aa  Soc.  d!Amalewfa), 
Mtm.  {\m,  etc.).  Umtwes.  Soc.  tCAgr.,  Sc.,  etc,  delaJJmde'VieMu 
{lib)).  BM.  (1822,  etc.).  Lous-le^aunler.  Soc.  d'EmtOation  du 
Jum(ldi;),Jf^/'i.(tei8,etC.).  Lyons, .icod.  (1700).  i«m.  (lM5,etc); 
Soc  ^Asp-.,  IIiil.mt.,  etc  {im),VomipleaR.{\m,  etc)  and  Mtn.  (1838, 
etc.);  Soe.  Linn.  (1822).  innafea  (1^  etc.).  MAcon,  .Aoid.  (1806), 
Oompiea  R.  (1(118-47)  ntid  AnnaUa  (1&53,  etc.).  Marseilles,  Aead. 
(1726;  lit  1T66  called  Soc.  dea  Scieucen;  suppre«^  In  1793 ;  re- 
organised In  1799,  and  finally  In  18U2).  Recuetl  (1727-66)  and  Mtm. 
(iSb,  etc.).  Meaux,  Soc.  Libre  d'A^.,  Sc.,  etc.  (1798 ;  reorganized 
In  1820),  Publ.  (1S33,  etc.).  Mende,  Soc.  d'Agr.,  etc.,  du  Dtp.  de  la 
iMirf  (1819),  Mi'ii.  11827.  etc.)  and  £mU.  (1850.et0.).  Montbdliard, 
Soc.d'tat.  (1852),  Htm.  (1852.  etc.).  HontpclllM-,  Aead.  (founded 
In  1706  as  Soe.  Boyetle;  suppressed  iu  1798 ;  finally  reorganised  in 
1846),  Min.  (1846,  etc);  Soc.  JJorticuU.,  etc.,  de  tlUravit  (I860), 
Amniea  (1860.  etc.).  Monlins,  Soc.  cfJSm.  de  CAIUer  (1816).  Mtm.  et 
BulL  (1850,  etc).  Kancy,  Aead.  (teSlanubu  (1T50),  Xim.  (1754,  etc) ; 
Soc.  dea  Sc.  (187.1).  founded  on  Soc.  dw  Sc.  NaL  de  Straabanrg  (1838), 
Jfis*.  (1830,  etc)andifuif.(l866,  etc.).  SuMa,  Sac  Aead.de la L»lre 
Inf.  (1848),  Ibnnded  in  17»8  as  InatOut.  Dtpartmental,  Annalea  (1880, 
etc.).  NeveTS,&>e.Mva-naiM(1661).£aU.(18oi.ctc.).  Kice,Soe.dar 
Lelirts,eUs.,  dea  Alpea-MartL  (1861),  Annalof  (1866.  etc).  Mmee,  4c«d. 
du  Oard  (1682).  Mtm.  Niort.  Soc.  de  SialUL  Sc.,  etc.,  dea  Detnt-Sdwrea 
(1886).  JMn.  (1886.  etc)  and  BuU.  (1852,  etc).  Orleam,  .Aead.  dc 
S^n^Crobc  (1863),  LeA  tt  Mtn.  (1866.  ct«.) ;  Soc,  d^Af^..  Sc..  etc. 
(ISOO),  BuU.  (1810-18),  Aa».(l8lt^).andXA».  {ISS7,etc,).  Pau.SM 
det  Sc.,  Lettrta-etc  (1841),  BuU.  (1811, etc.).  PtMgueux.  Soc  d'Aar,, 
Se.,ete..de&ii>orffeifftie(l8aO),.Aniin£M(1840.ete.l.  Perplgnan, Soe. 
Agr.,  etc,  et  LMt.  dM  Purtniea-Or.  (1833),  BvO.  (18H.  etc).  Peltiers, 
Soi^  d'.Air..&^J>'t»<.flM-(1789),j»HitO»18.eto.).  Privaa,S(>e.  des 
Se.  Ned,  et  Biat  (1861),  BuB.  (1861.  etc).  Rbetms,  Aead.  Nat.  (1841), 
Slonces  (1844.  etc).  Rocbefort,  Sue.  d'Affr.,  BtUea-lellreg.ete.  (1806), 
TrODOux  (1864,  etc).    Rodea,  Soc  dte  LeOrea,  Sc.,  etc..  (Je  rAvei/nm 

E,JKm.(18S8,  etc.)  and  iVoete- Kerb  (1864,  etc.).  fUmen,  vtmd. 
,  iVfei*  A»aliiL  (1744,  etc.) ;  Soc^dn  .AMil  det  Se.  NaL  (1864), 
(1865.  etc).  Saint-Brteuc,  Soc  d'En.,  BuU.  et  Mtm.  (1861.  etc). 
Batnt-raJenue.  Soc.  d'.^lor..  etc,  de  la  Loire  (1806).  BtOL  Saint-Jean 
d'Angtiy,  Soc.  Hi^.  et  Sc.  (1863),  Bud.  (1863,  etc).  Salnt41ucntln, 
Soc  Acad.  (1825).  if«M.  (1881^  etc).  Semnr.  Sue.diaSe.  BiaL  a  Nat. 
(1842).  AiU.  (1864.  etc.).  SotHons.Soe.  Arch.,  Biat..  el  Sc.  [WiS).  Mtm. 
(1847,  etc).  TarbeStSlM;  ilmd.  det  Ba«iea-Pyrii>tea  (1853).  BuU.  (1%4, 
etc).  Tonloo,*c.Aoid.ditKi»r(18lI),J««.  (1832.  etc.).  Toulouse, 
Aead.  (founded  in  1640 ;  known  to  1701  as  Soc  des  LaiUemitle»  and 
by  other  names  to  1807,  when  present  title  was  aeaoired),  SHaL  H 
Mtm.  (1782-W>  and  Mim.  (1827.  etc.) :  Soe.  aBU.  Nat.  (1866).  Bull. 


on  Soc.  Acad.  defAiibe{WO\).  Mtm.  (1801,  etc.].'  Valenciennes,  Soc 
cf  Aor.,  Sc..  a  Aria  (mi),  Mtm.  (183:1,  etc ;  1866,  etc)  and  ttewue 
Agric^  (1849,  etc.).  Vannes.  Soe.  Potymathimt  du  MarbOuM  (1836), 
CbMptesA.  (1807,  etc)  and  BtdL  (1867,  etc.).  ^Tend^me,  See.  AnA., 
Se.,HIM.  (1862).  BvO.  (1863, etc.).  Verdun.  Soe.  PMitmath,  (18221, 
Mtm.  (18401.  VetMUke.Soc.d'.A0r.  et  dea  .ArU  (17^  Mtm.  (179(U 
1864)  and  irua.(1806,etc.);SD6daSc  Nat.  el  Mid.  (im).  Mint.  (W^ 
etc.).  Vesoul.  Ssc  d'Agr.,  etc.,  de  la  OuUe-Safine  (1801 ;  reorcanlzed 
in  1818  and  1882).  JIaeuat  Agnmom.  (1836.  etc  Mim.  (IBM,  etc.), 
and  BuU.  (1869,  etc.).  Vitrjr-le-PnuiQOls,  Soc.  citii  Se.  d  ArU  (1861), 
BuO.  (1867,  etc.).  ^  ^ 

OlRMAHYand  ADBTBiA-HCHeABY:  Agram,  JuMMtoveitabi  Ako- 
dem^  or  &H4tA  Snv.  Aead.  (1866),  vsrions  publkatlom.  AUen- 
burg,  Naiuiforach.  Oea.  d.  OalerlaHdet  (1817),  ifttlAefl.  Augsburg, 
Naturfifrach.  Ver.  (1846),  Bar.  (1818,  etc).  Bamberg,  IhUarfoneh. 
eea.  (1834),  Ber.  (1862.  etc).  Berlin.  Oea.  nottti/,  Aeuadc  (I778I.  Sit- 
xungaber.  (1862,  etc.).  BtoakenbuTg,  Ndtumiaa.  Yer.  dea  Banea 
am),  Ber.  (18U,  etc.).  Bonn.  NSbtrlL-Vereia  (1848),  Verhaudi. 
(1844,  etc) ;  fidms  Oea.  (1878),  BUL  JaMrbildL  (ISKO,  etc.);  Nkder' 
Thetn.  Oea.  (1818 ;  leoisanlzcd  18iI9).  Bremen.  N<dunaiaa.  Ver.  Ut«4), 
Abhandl.  (1868,  etc.).  Breslau,  Sc/ilei.  Gn.  /.  vaterl.  K«mr  (1803), 
/almtber.  Xiabi,  etc),  firilnn.  M.  k.  MlU>r.-Sthlea.  Oea..  UittML  (1821, 
etc.).  Cassel.  Vcr.  f.  NaUtrkuAde,  Jabreaber.  (I8S7.  etc).  Colmar,  Soc. 
d:BfeL  Nat.  (18M).  »tU.  (1860.  etc.)  Cracow,  Ti»aaratatwo  Naukowe, 
aAerwards  Akademija  UmiQetnoaei  or  Alvwi.i/.ScietkSt  many  publi- 
cations. Dantxtc,  A'dtw/orsek.  Oea.,  Vertaclit  (174.5-67)aBd  SeArVIen 
(1820,  etc) ;  Iiat.-Zoi^.  Vtr.  (1878).  Donauescnlngen,  Ver./.  CftvA. 
tt.  Naturpeach.  (1801),  SchrUlen.  Dresden,  Nalnneina.  Oea.  f»is(1883), 
aUMumgaber.  (1861,  etc.) ;  &u.  /.  Ndlur-  u.  Htil-Kvwie  (WiS).  Jahm- 
ter.  (1848.  etc.) ;  Oea.  1.  Baliailk  u,  Zaologie.  yu»quam  Oti'um*  (1870, 
etc).  Darkheta,  PoUieMa,  Ndturwia».  Ver.,  JoAreitcr.  (181S,  etc.). 
Elberfold.  Nalurwtm,  Ver.,  Jakraber.  (1851,  etc).  Emden,  NiUur- 
JartA.  GeiL  (1814),  Jahraber.  (1837.  etc.).  Frankfort.  SeckeitberiiiKMe 
natUT/oracb.  Oct.,  Xuaeum  (1834-»'>)  and  Abhandl.  (IKA,  etc.).  Fret 
bUTC  (In  Baden),  SatHtfiiraeh.  Oe*.  (1821),  Ber.  (1858.  etc.).  Fulda, 
Ver.  f.  Ndiitrktmdr  dSBb).  Ber.  (1870,  etc).  OJcwen,  Oberhew.  Oea.  /. 
Natur-  uRd  BtU-Kimde,  Ber.  (1847.  etc.).  Qdrlllz,  <»criaunlier  Ora.  iL 
Win.  (1779).  Maoa^!  iVMuiiAvseA.  am.,  A6ten(j^l827.  etc.).  (ion, 
Soe.  Imp.  Beate,  .Wem.  OatUngcn,  K.  Or*,  d.  Wwaenteb.,  Anaetner 
(1788.  etc.),  Aftftcnd*.  (1W.\  etc.).  and  N'lchr.  (1845.  etc).  QraU, 
NattwU*.  Ver.,  MitiheU.  (1863,  etc.).  areluwald,  Nniimdat.  ver. 
wm  NIa-Vorpommem.  MOIheil.  (1869,  etc).  Halle,  N-U'trf  Get. 
(177«,  ^Uoadr.  (1868.  etc.);  Mitamrfss.  Ver.,  ZciOehriJl  (1868, 
ate.).    Hambarg,  Ntdurvlia.  Ver.,  Abhau^  (1846,  etc).  Hanan. 
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IIWbraii<Me  Gte  0808),  JiiJkreiber.  (18&2,  etc.).  HeldelberK,  JVblw^ 
Ud.-Jbd.  Ver.,  Yerhaadl.  (1867.  etc.).  HennannsUdt,  SAenbar- 
gtieh.  med.  Ver.  /.  JVdturwtM..  KerAuntU.  (1849.  etc.).  Jnmbmck, 
AnUnatuteuni,  Beitrdge  nti2S-S4)  and  Neae  A^ftodirt/I  (1636,  etc.). 
3fiDB^K.LmpoUL-Can^Ahid.,Atltamim{\«lb,tXa.)  -,  K.  Leopold.- 
OaroL  D-AkaO.  d.  Xaixtrf.,  LeepoUiiM  CtS^.  etc.) ;  lied.-iutttnoUa. 
aet.,JeH.2dttchr.{ltl6i,ac.).  Karlanihe,  AUunrin.  Ver.,  VertamU. 
0864,  etc.).  ElausenburK,  SUbnbUrg.  Jfwmn,  Anmtm.  Lelpric. 
S.  SdOa.  Oes.d.  Win.,  Ber.  (l&4f>.  etc.)  and  AJAsmdL  (ItlfiO,  etc.). 
I*mberg,  Oet.  v.  Oaiiiien,  Ber,  LOneburg,  Natarwim.  Ver.  Jahretber. 
(165!2,  etc.).  HtiKdeburK,  yaturwUt.  Ver.,  Abhandl.  <1869,  etc.). 
Uaira,  BMn.  na&t/urwrA.  Oet.  {lS3i).  Maimhelin.  Ver.f.  Nalwt. 
MirtAer.  {1884.  etc.).  Marburg,  Gee./,  d.  Oevch.  nofurw^.,  &Arff'- 
fen  (1ft23,etc.)  and  sarunffatxn-.  [1B66,  etc.).  Meissen,  Ver./.fnft. 
Ate  (1846).  Hetz,  ^eod.,  based  on  .Soc.  tfet  LtUree,  etc.  (1819),  JKm. 
0828,  etc) :  Sue.  aUiit.  Nvi.  Min.  (ISM)  and  Btdt.  (1844.  etc.).  Nu- 
remberg, tiaturhM.  Get.  (1801),  Abhatidl.  (1852.  etc.) ;  Oerman.  jtfu- 
•ntm,  Jahrtlber.  (1854,  etc.)  and  ^liuc/tr.  (llt^  etc.).  Pesth,  Mnagar 
TudoTi^nuoi  Akademia  or  /AiRir.  ..tead.  a/ Srfencn,inanr  publica- 
tions; Ktrdlyrl  Uoquot  Tta-mtoett.  janalat  or  X.  Hung.  Sac.  <^ Nal.- 
Science*,  many  publications.  Prague,  K.  BOhm.  Gtx..  Abhandl.  (1785, 
etc.) and S&ttn{n6n-.  (I8S0.  etc.);  AitfurAM.  t'n-.  Z^otoj,  LobuObdl, 
etc.).  Pressburg.  Fa-. /.  A'n/uri.  VerhmOl.  (1Hj6,  eh<.).  RatUbon, 
Zootog.-miMeratog.  l'«r.<lW6,  eince  18S3  called  A'.«urw*M.  t'ei-.), 
Ahhojidl.  (1849,  etc.).  Kcichenbach  (Volgtland,  Saxony),  Vtr.  f. 
Satnrk.  (1859),  MilOwS.  Roveredo,  Imp.  Acad.  (17.*),  ^Wi  (18-J6, 
etc.).  Straaburg,  Sbc.  Sc.  Agr.  A  Aria  ami)  Mem.  (1811.  etc.) 
and  Bull.  (1813,  etc.).  Stuttgart,  Ter./.  voted.  AWur*.  (1822»,  Jahret- 
ber. (1850,  etc.).  Thorn,  Otpermnu  Ver.  (1839).  Trieste.  Soe.  Adri- 
atica,  BoU.  mm.  Ver.f.  Mathera.  u.  KaturtDiaa.,  Verbandt.  Vienna, 
K.Akad.d.  Wto..  VenktchrijUn  (IB-tO, etc.), and  Sitmrtgilser.  (1848. 
etc.) ;  K.  k.  Zaotog.-Bol.  Ges.,  Verb^iwU.  (1851.  etc.) ;  Verein  s.  Vert. 
llatunrtu.Kentm»K,Scl»riftea{lSfa,  etc.).  Wiesbaden.  JVosMuffCAer 
Ver.  J.  tfaturk.  (1829),  ynAr&ticAer  (1814,  etc).  Zwelbrftcken,  JVotur- 
hU.  Ver.  (1868),  JaAre>t>er.  (1864,  etc.). 

Switzerlamd:  Basel,  A'atur/ortrh.  Qea.,  Ber.  (IWS,  etc.)  and 
F«r*oi«H.  (1867, etc).  ^n.Naturforaeh.  Oft.,  MOtheU.  (1814,  etc). 
Chur,  SaturJiirKh.  Oct.,  JiUveAer.  (1856,  etc.).  Geneva.  Sue.  de 
IfW.  el  SHftL  A'aL,  Mim.  0821,  etc.) :  In»i.  de»Sc,dee  Ldlrea.  etc. 
Mm.  and  Bidl.  I^usanne,  Snc.  Vaiuloise  det  Sc.  Jfat.,  BvU.  (1842, 
etc.).  NeuchAtel,  SocAuSc.  Not.,  Mim.  (18%,  etc.)  and  BvU.  (1844. 
etc).  St.  (lall,  Ifatunotat.  Gee.,  Ber.  (i860,  etc.).  Solothurn, 
NaturhUL  Kantmtal-Qea.,  Jahretber.  (18J5,  etc.).  Zurich,  SotuHortch. 
Get..  AbhandL  (1761-66).  Mltheii.  (1846,  etc.),  and  VlerUliahradtr. 
(lS56,etc)M%SeAt0rtxr.  Oes;/. d.  Aiidirvtei.,  VerliatuU.,Anaetger, 
and  Ifen^MAr.  (1829,  etc). 

Italy  :  Qmgremo  actentiaU  IbOlani.  Atti  0844-15) :  IHuniOM 
deali  Sc.  Hal.,  AUt  (18aM7 ;  187&  etc).  Bolwna,  AcMii.  deOe  Sc. 
dde  Istit.  di  Bolapna,  Sendie.  (1888^  etc),  and  Mem.  (1860,  etc.). 
Brescia.  Acead..  afterwardx  AteMO,  Cbmmcnf.  (1608,  etc).  Catania. 
Aeead.  Gioenia  di  Sc.  Nnt..  AIH  (1826,  etc).  Eloienoe,  JE.  Muko  di 
Fit.  e  SU>r.  Nai.,  Annaii  (1806,  etc.).  Laooa,  R.  Aeead.  Lutxbae, 
AIH  (1821,  etc.).  Hessina,  R.  Acead.  Petorfloao.  Milan,  Accad. 
FS*.-Med.  Statist..  J^arlo  ed  AM  (1846,  etc.);  R.  ItOL  Lombardo. 
Meai.  (1819,  etc.),  Gimwde  (1840.  etc.),  AtU  (1860,  etc.V  and  AeiuUc. 
(1864, etc.):  Soc  BoLd^  Se.  lfaL,AUi  (1860,  etc.),  and  Mem.  0S6G, 
etc).  Hodena,  R.  Accad.  di  Sc.,  etc,  Mem.  (1838,  etc.) ;  Soa.  Ilai. 
deOe  Sc.  Mem.  0782,  etc).  Naples,  M.  im.  d^Ineonag.  aiU  Sc. 
Nai  AtU  (1611,  etc.).  Faduft,  R.  Aeead.  di  Sc..  Lett.,  edArU,  & 
078S,etc.)ftndifnnWa  (18.M,  etc.).  Venice,  M.im.  VeMtadi 
etc..  Mil  (1811.  etc.),  and  Mem.  (1843,  etc.). 

Bblqium  :  Brussels.  ..4«id.  Rny.  da  Se.,  det  Lettret,  H  det  Becaa 
Artt  (founded  by  Maria  Theresa  In  1772;  reorganized  In  1845), 
.(Km.  (1818.  etc),  BaU.  (1832,  etc.).  and  ..4iiJMi(iiir  (]83fi.  etc) ;  Soc. 
Roy.  det.  Sc.  JVai.  et  Mid.  (1822),  Joum.  de  Mid.  0843)  and  Joum. 
de  Phanri.  (1846,  etc);  Soe.  Rou.  Una.  (1836},  fivU.  (1872.  etc.). 
Lltee,  Soe.  Ibv-  da  Sc.  (1836),  Mhn.  0848.  etc.).  Mons,  Soe.  Prov. 
deaSc..  etc.,  du  Oainavt  083S),  Min.  (1889.  etcl 

Holland:  Amsterdam.  K.  yederkmdaeh  fnthtwd,  Proe.-Verb. 
(1808,  etc.),  Verbandet.  (1812,  etc.),  T^dBchrifl  (1817);  Geiwottehap 
tT  B^ord.  der  Natuttr-,  etc.,  Kunde,  Maanitlad  (1807,  etc,),ana 
Werken  (1870,  etc.) ;  HoUandache  MaaltidK^,  Werken  (iwn,  etc) : 
K.Akad.van  WetKiiKh.,  IWo^ct  (1853.  etc.),  VerAondpi.  (18.>4,  etc.), 
and  Jaarboek  (1857,  etc.).  Arnhelm,  Nataurhauiig  Oeitonlaebap, 
Tijdecbrm  (1844,  etc.).  Bols-le-Duc,  Provtne.  Genoo&cbap,  Hande.i- 
ingen  (1837,  etc.).  Oroniii^en,  A'aluurk.  Qenootaebap,  VertL  (1862. 
etc.).  Haarlem.  HoUandache  Maaitchaapii der  WetenadL.Verhandd. 
(1764,  etc.).  The  Hague,  if.  Zoolo^.-BtHonlnek  Oeivxilaehap,  Vera. 
(1864,  etc).  Luxembourg,  Soe.  dea  ^.  NaX.  Fv}>i.  (1853.  etc.).  Mid- 
delbnrg,  Zeeuwtch  Oenootivhap  der  WOeitaeh..  Verhandei.  11769.  etc) 
and  Arcki^  (1856,  etc).  Utrecht,  Prminc.  Genonttchapvan  Muiwlen 
en  Wetentck,  Verhandei.  0781,  etc.)  and  Aanteekeningm  (1846,  etc). 
Batavia.  BaiaviaoKh  Oetwitachnp  van  Kunatmen  Wetenndt.,  Ver- 
handO.  (1779,  etc.),  Tijdichrifl  (I8Vi,  etc.),  and  NiOulen  (18W,  etc.) : 
NatmtHi.  Vrreenhmg  in  Nedert.  Indii,  Tijdachrifl  (1850,  etc.)  and 
KwAowW  0850,  etc). 

DXNHARK .  Gopenh^n,  K.  Ikmake  Videnaktdxmes  SeiUcob,  baaed 
on  SSdbenhavruke  Sdakab  (1743-1813),  Skrifler  (1781,  etc.)  and  Af- 
handUnger  {ISai,  etc.) -.Naturhiiil.  fbrcuing,  J/eddrfrfwr  (1849,  etc^. 

Sweden:  Oottenburg,  M.  Velenakapt  oeh  VUlerhdt  BcmbdOe, 
Handlingar  (1778,  etc.).  ^\acYho\Ta.K.aveRikaVeten4mat  Akademi, 
ISmiaingar  (1740,  etc)  aaAArbermdter  (1820,  etc.).  Upsala,  K. 
VHenskapa  Socirtelen.  Actamw.  etc.). 

Norway:  Chrlstlania,  Jmyriiwraphitke  Rtrening.Mag.Jbr  Naiur- 
Vidmak  (1832,  elc):  Vidnndialui-Selaknbei,  /brftandi.  (1859,  etc.). 
Throndhiem,  A'.  AorA-e  Viden^-Seltkab,  ^ryter  (1817,  etc). 

Spain:  Madrid.  R.  Avad.  de  den.  JScadat,  rU.,  yJloL  Mem, 
(18S0,  etc.) ;  Soe.  EnxtH.  de  JBat.  Mat  AiuOet  (1S»,  etc).  San  Fei^ 
nando,  R.  Arad.  Mem. 

Russia  :  Siad  Bua^kh  Yettealvoiapytalelv  {Medina  of  Ruaa.  Hattt- 
raltaia),  flrst  meetinR  at  St.  Petersburg  1867-68,  Truay  or  JVww.  (4to. 
1868,  etc.).  Dorpat,  Naiarforach.  Get.  SilBtrirjaDer.  fl&^S,  etc.)  and 
Archiv.  (l&M,  etc.):  OdeMr.  E^niache  Get.  Verhandl.  (1846.  etc.), 
Schriflen  (1HG3,  etc.).  and  Sitzangaber.  (1866.  etc.).  Helsingfors.  Soc. 
Seieni.  finnira.  Aciii  (1W2,  etc.).  Kaminietr.  Naturforaeh.-aea. 
K&ean,  .Soe.  qf  KaluraliMt*  at  Univergtty,  Protokoty  (ItTTO,  etc.)  and 
TVudy  (1872,  etc.).  Kharkoff,  Soc  of  SeienUata  al  Univ.,  TVudv  (1870, 
etc),  and  iVotolo^  (1870,  etc).  KitS,  Soe,  <a  MataraUtU.  ZOaUti. 
ltfmcaw,Imp.aoe.(^aeMeidtqflM.  BitL,AHOimp., etc., bSuOga 


or  BuO.  (1866,  etc.) ;  Soe.  Jinp-  dea  IHammMMet,  Mtm.  Uta,  tSU)  and 
BulL  (8vo,  1S»,  etc).  OdesMt,  Soe.  of  MdtmHaU  if  Neut  Aiaabt, 
Zapiaki  (1872,  etc)  and  ProMcoh/  (1S74.  etc).  Btea,  iftifai^md).- 
Ver..  Oorr.-BkJL  (1816,  etc)  and  ir&efien  QSB6,  etc.).  St.  >eten- 
bun,  Soc  JMtunUUt,  Shidy  (1870,  etc).  WUMW,  She  qf  PriemU 
qf  S..  RoanM  0802-28). 

RotniANiA:  Bucharert,Soe.  .^cad.£onidnd,  ^MiaHk0867,  etc). 

Cbhtral  and  South  Ahsbica  :  BogotA,  Soe.  de  iWnterotWas  Seo- 
aranadteoi,a)tiM&Heton«O860,etc).  Buenoe  Ayres, Soc  CiemUfea 
Argentina.  CanLcax,  a>G.  de  CSoicitu,  Boltftfn  (IflW,  etc.).  Ooidova, 
Aeatd.  Jfadon.,  Mot.  (1874,  etc).  Guatemala,  ttutO.  Mae.  navana, 
^4cad.deCIen.,.4miA»(  (1864,  etc).  ISexico,  Soe.  Mb.  de  aiM.  MdL, 
La  Nttturolaa  (1869,  etc.).  Rio  de  Janeiro,  PaMra  ClfUL,  AreMtM 
(1858,  etc).  Santiago,  Soe.  de  MM.  Nat. 

II.  Uatuehaticb. 
Many  of  the  general  scientific  societies  (see  clan  i.)  have  inatlie- 
matlcal  and  other  special  sections.  Among  defunct  EngUsta 
societies  may  be  mentioned  the  MathemaHcal  Socid^y.  which  used 
to  meet  in  SpUalflelds  (1717-1845)  and  possessed  a  library,  and  the 
Cambridge  Awilylirtd  Society,  which  published  MaHoira  (Jto,  1813). 
The  London  Malhemallcal  Society,  Proc  (1865.  etc.),  and  the 
Bdmumh  MaihetaatUal  Society  (1883),  Proc  (1S83.  etc),  are  atil] 
flourishing. 

France  :  Paris,  Soc.  Mathtm.  de  Prmee  ntn2),  BulL  (1873.  etc). 
Germany:  Beriln,  Mafhem.  Ver.  der  IMSv.  (1861),  Ber.  0876,  etc.). 
Cassel,  Oeometer-Ver.  (1876).  Dresden,  Ver.  praititch.  Oeawuter 
(lb.'>4),  JoArwdCT-.  (1861,  etc.).  Essen,  >Wdin«!MT- Ver.  (1869).  Frank- 
fort, PbyK.  Ver.  (18-24).  Gdttlngen,  MathemoL  Ver.  (1868).  Hamburv, 
MaUirmal.  Gca.  (1690),  MUlh^.  KOnigKberg,  Oeometa^Ver.  (187:^. 
Strasburg,  (?«m<(er-Ker.  (1881).  Stuttftart,  6etiiPcA«r  Qeomeler-Ver.. 
Zeitachiifl  (1872,  etc.).  Holland:  Amsterdam,  Oenootaehap  der 
Mathemal.  Wetenach.  Kitnaioeffinengen  (1782-88),  MengelKerken  (1799- 
1816),  and  Archi^  {Ifm,  etc.).  Spain  :  ValladoUd,  R.  Aedd.  de 
Matemalieat  (1603,  etc.),  now  dissolved.  RuseiA :  Hoecow,  MaUte- 
nuiLSoe,  jABASi  Matbemal.Soc.o/Tok{o,Jo«ntal(lS!S,eiU!,}. 

in.  ASTROXOHT. 

Astronomical  observatories  and  their  publications  have  bee* 
already  treated  and  enumerated  in  the  article  Obsbrvatort. 
The  Royal  Aatronomical  Society  VAa  founded  in  1820  under  the  UUe 
of  Atlronomicat  Society  <f  London,  and  was  incorporated  on  7th 
March,  1831,  It  oocupies  rooms  In  Burlington  Hoose,  and  hoa 
pubU8hedJtremafr«0S&,etc.)aQdJronM^ifoaws(183I,etc.)^  Then 
are  also  societies  at  Brlstid  (1888),  Saorti;  LfTMpool  0881):  and 
Lelpsic,  Aa/ronnmiaelie  Oea.  0»8).  ^55.  (1866,  etc)  and.  VlerHifalan- 
acArM  (1866,  etc.). 

IV.  PHYSICS. 

The  Pftytical  Society  cf  London  was  founded  In  1874  and  K^a- 
tered  under  the  Companies  Act ;  It  has  pnbUsbed  Proceedinga  (1674, 
etc).  The  London  Eectricdl  Boei^nm)  did  useflil  work  fit  lU 
TnxnmKUont  (im-Vi,  vol.  L)  and  Proeeedtngt  (1841-48).  Sir  W. 
Biemem  was  one  of  the  orlsliiatots  of  Ibe  Society^  Teleimmk 
Enfftneertemd  SstMetaw,  wEtch  was  founded  Id  1871  and  ragU- 
teredlnUSS.  It  owtisthe  Ronalds  Ubtaty  of  electildty  and  m^- 
netism  and  publishes  a  JoiunaL 

UNiTKDSTATls:CblcKgo,i4iMr.JS(eefriD(iIi8ae.,JiMa-.(1875).  Kew 
York,  MaHonal  lUqrr.  OMm,  TtAnrapAer  (1864-71^.  FUHCX :  Oam- 
btid,  Soe.  Maonittme.  Arehha  (1845).  Paris,  Soe.  Frane.  de  PAya. 
(r800gnindasofpuUlot)tilityonI6thJanoanr,1881), AOL  an- 
MANY :  Beriln,  iV&ittaKSete  Get.  0848),  JfMaOtiiUe  der  I^tytik  nSiT. 
etc) ;  £IdUni(«lkntKd.  Vtr.  (1877),  BresUHi.  #^*«. 

kaUacber  Ver.  Frankfort,  PtoettoHscAer  Ver.,  jakreaber.  Italy-. 
Naples,  R.  AeeaA.  deUe  Se.  lii.  e  Malem.,  Rendie.  0866.  etc)  mnA 
Ata  (1863).  Rome,  Soc  degil  l^teOroeeooiett  ItaL  HOLLaiCD:  Rot- 
terdam, BataqficK  Qenodaekap  van  ProtfondcrtMetifit  WUAe- 
geerU,  Verfm^.  (1774,  etc). 

V.  Chehibtby. 

Pharmaceutical  societies  are  placed  In  class  zlil.  (It«dlciiie. 
etc.).  The  Chemical  Society  of  London  for  the  promotion  of  chem- 
istry and  the  sciences  Immediately  connected  with  it  waa  insti- 
tuted on  TDA  February,  1841 ;  a  charter  of  Incorporation  was  ob- 
tained In  1848.  It  publishes  Memnira  (1848,  etc)  and  Qyivto^ 
Jimrnal  (1819,  etc.).  Chemifitry  and  Its  connection  with  the  ftrta, 
and  agricultural  and  technical  matters,  form  the  subjects  oT  the 
Inatitule  qf  Cbemiatry,  founded  on  2d  September,  1877,  and  ioeor^ 
porated  on  2d  October,  1877.  The  Society  qf  ChenUBol  Indmatry  tlWSL} 
Is  specially  devoted  to  the  branch  of  chemical  enfrineera.  The 
Siylctynf  Public  AJtalyOa  publishes  the  ..4na^  (ISni,  etc.).  The 
oldest  of  the  numerouK  photographic  societies  is  the  jRktogrogpMe 
Society  of  Great  Britain  (1863),  which  Issues  a  JburaaL  The  Amaf 
OoUege  of  (Ttemiatrff  was  founded  in  July,  1845,  and  bad  a  hnef 
career  ■  It  published  Reporta  (1819).  The  Oavenditk  Soeidn  was  in- 
stituted In  1816  for  the  publication  and  translation  of  works  and 
papers  on  chemistry.  It  came  to  an  end  In  1872  after  having 
bsued  30  vols. 

United  States  :  New  York,  Xw^rieon  Chendeal  Soc  0876).  JVoc. 
(1876)  and  Joum.  (1879,  etc.).  France  :  i^rls,  Soc  CUmtotw.  JSmO. 
(1858, etc.).  Germany:  Berlin,  itetttscAe Okcmiscte G«.  (1887), 
(1868,  etc.).  Frankfort,  Oiem.  Oea.,  Jena,  CVm.  LabortU.  Wiln^ur^ 
OiemMeheGea.  (1872).  Bohemia:  Prague, 4>alRt  dtemOnt  Cismt^ch 
or  Soc.  of  Bohemian  Chemiata.  2^praf^ or  7Va>i«.(18T2.etc).  Riissia.: 
St.  PetenbuTg,  ihus.  CVm.  ana  iYiy*.  Soe.  of  Vniv.,  Jouruat  (ISOU^ 
etc). 

VI.  Geology,  Uikeraloot,  and  Palaoktologt. 

Among  theae  the  Qeologieal  Society  £<mdon,  founded  in  180T 
and  incorporated  in  16^,  Is  the  largest  and  mo^t  Importsuit  =  ft 
has  published  Froceedinga  (1831-46),  TVanMefforu  (1811,  etc  ).  mxSk  m. 
Quarterly  Journal  (1815,  etc.).  The  Qeologtali  Atfociidian  was  in- 
stituted in  1858,  and  issues  Proceedingt  (1869,  etc).  The  JHtwro^ 
ogtaji  Sodeta  (1876)  has  united  with  It  the  CryataOogicnl  Soc^t^  ;  it 
issues  the  Mineraiogitxd  Magaeine  (1876,  etc).  The  Hilsnnfapii  isitJU 
eal  Sodehi  was  founded  in  1817  for  the  delineation  and  deacrtTkUaa 
of  firiUsh  fossils  ;  It  issues  PtMicoHona  (88  vols.  4tO,  1M7,  ^Mc.k 
The  OonMua  Royal  OeolofffecU  aoetetg  (1814)  deTotes  special  m£- 
tentlon  to  the  mining  interests  of  the  ooontr,  and  rtitillrtwi 
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fttnuoettoM  (IS18,  etc.).  It  holds  Its  meetlnKS  at  Penzance  In 
SooUand  there  are  the  Qeoioaieat  Society  of  Edinburgh  which 
hat  TrantacUoiu  (1870,  etc.),  and  the  QUugow  Oeological  Society 
(IHS)  wblcb  also  has  IranaocUoru  (1860,  etc.).  The  Rumi  Oeologl- 
talSoddv  uf  treUmd  (1832)  la  chieBy  directed  to  the  geology  of  the 
eoontry.  It  publiahea  a  ^ounia/ (1887,  etc.).  There  are  also  the 
Otelogteal  Attociationt  of  Leeds  (lS7't)  aod  Uverpool  (IttsO),  Ttatu., 
tbe&cicMuof  Uverpool  (la^),  i>roe.,  Haoohesler  (1888).  SVotu., 
and  Norwlf^h  (1861),  Ptdc.,  and  the  YorkMrtOecAogteal  and  2teh- 
Klogieal  Society,  Proc.  (1639,  etc.). 

Unitbd  States:  LouUvllle, K;.,  OUo  fiUU  Oeolog.  3oc.  San 
rrandaco,  Qif^omfo  StoU  Oeolog.  Soc.  (1876).  France:  Lille,  Soe. 
9M.  du  NoTd  (1870),  AnaaUt  0874,  etc.).    Havre,  Soc.  QM. 
de  HomtrndU,  BuU.  (1873,  etc.).    Paris,  Soc  Gtol.  Prance  rU  (1830, 
recoEDlzed  1832),  awards  the  Prix  Vlquesael  (£40)-  every  three 
rears.  BvU.  (im.  etc),  and  Mim.  (183»,  etc.);  Soc.  Fi-anf.  de  Mini- 
niagie  (recojnilzed  1^),  formerly  Soe.  Mmirai.  de  P-anee,  Bull. 
6alnt-fetlenne,  Soc.  dliid.  Mineraie  (1855).  Bull.  (laW,  etc.).  Ger-  , 
MANY  and  AUSTBIA-HUNQARY '  Berlin,  Deutac/u  Geai.  Qea.  (IMS), 
aWir.  (I8J9,  etc.).   BrQnn,  Wernendter  Oeol.  Ver.,  Jahreaber.  Darm-  ; 
nadt,  MittdrheiatKher  Oeol.  Ver.  (1851),  MUiheil.  (1855,  etc.).  Dresden, 
fkbirff9-Ver.  (1855).  Peeth,  Geol.  Ver.  /.  Vngarti.  Switzerland:  | 
Sdmeiteritche  Oeol.  Qrt.  (1682),  section  ot  AUg.  Schtv.  Oea.   Zurich,  ; 
ScAweii  PaidoiUol.  Qa.  (1R74).  AbhaTidl.(\m.  etc.).   Italy:  Soc.  i 
6«rj{.  JIoJ.,  founded  at  the  second  International  Oeological  Con- 1 
gresB.    Bbloium  :  Antwerp,  Soc,  Pulton/ol.  (1857),  BtiU.  Charleroi,  | 
Soc  PaUotdol.  (1863),  DocumenU  et  Rapporlt  (1866,  etc.).    Ll^ge.  | 
Sk.  GtoL  de  Bagiqiie.  Annalet  (1874,  etc.).  SWEDEN:  Stockholm,  I 
9tBli>gMa  FC^KMng.  f&rhandiingar  (lij72,  etc.).  Russia  :  8L  Peters- : 
burg.  Imp.  Raman  Mineralog.  Soc,  Traru.  (1830,  etc.).  ABOKICTINB  ' 
itEPUBLic :  Buenos  Ayres,  Soc  PalcotUol. 

TII.  Ubt£Oroloov.  I 

The  Intemalional  Meteorotogital  Oongrm  Qrst  met  at  Vienna  in  { 
1ST:t.  The  Rot/at  Meteoroloffi^  Society  (ISSO)  of  London  was  Incor- ; 
P'>ratedlnl86e;  ltaoKanlstheQuarfmv>^ourna/(lS7S,etC.).  To  this  I 
miut  be  aidded  the  SrilinA  Sain/ait  Society  and  the  Scottish  Meteoro- 
kiyiecU  Society,  which  holds  Its  meetings  at  Edinburgh  and  Issues 
a  Journal  (1866,  etc.).  Port  Louis  (Mauritius),  XdeorfAog.  Soc,  Tram.  I 
(Wis,  etc.).   Paris,  *w.  Mttion^og.  de  Prance,  AmvuaiTe  (1819.  etc.)  | 
tad  NauvdleM  Mttlorotog.  (1868,  etc.).   Hamburg,  Dcuitche  Meteoro-  I 
i^.  Ou.  (1883),  ZtKAr.    Mattieh^iiv.Vcr./.laitdwrthKh.  WetlertuTide 
am).  Meissen.  Oefd^Jrfs.  yfeaaA,  Oetlareidt.  Qa./.  Meleorot., 
Ztitiehrffl  (U60,  etc.).  Modena,  Soc.  Meteorotag.  Bal. 

VIII.  HicBoeoorr. 
The  rSvoI  meroteapteai  Sotidy  0839,  InconxMBted  1866),  with 
ftmradimu  (18^-68}  and  Jowrn^  (1869,  etc.) ;  the  (fiUkea  Xiero- 
Kopieal  Cliib(180&),wlthaJo«rmif(1868,etc.);  and  the  Pottal  Mir 
tmueopic  SbeKte(I87S),alaowitbaJDiirn(i/,are  located  in  London. 
There  are  inbarban  societies  at  EaUng  (1877),  Hackney  (1877), 
lllghbarr  (1878),  South  London  (1871),  and  Sydenham  (1871). 
Amongat  thoae  In  the  provinces  may  ne  mentioned  the  ones 
Bath  (1S»),  Birmingham  (1880),  Bolton  (1877),  Bradford  (188^.  Brls- 
t<>l  (1843),  Carlisle,  Chichester  (Trant.),  Croydon  (1870,  aVan*.), 
Uublln  (1840),  East  Kent  (1858),  LIveipool  (iSffl,  Ttamt.).  Manches- 
ter (1380),  New  Cross  (1872),  and  Sheffield  (1877).  In  the  United 
States  the  Sate  JHcroioop.  Soc  vf  lUinota  publishes  the  Lena  (1872, 
rtv.);  BuflUo,  Amer.  Soc.  oj  meroKopittt;  New  York,  JfiercMcop. 
»itf.  Bnusels,&^  BOge de  JftCrtMCop.  (1875), Proc-  Verb.  (1876.  etc.) 
and  AmaUalvsn,  etc.).  BerUn,  Cka.  /.  Mibn^aip.  (1877),  2bcftr. 
(If'S,  etc.).  Buiover,  On./,  mtrntaip,  (1879),  JalmAer. 

IX.  Botany  and  Horticultubk. 
Linntean  societies,  which  usnally  deal  with  both  soologv  and 
botanv,  are  placed  In  the  general  class  (No.  i.).  The  Oongret  In- 
lentaiiontU  tUo/rHeuUttn  first  met  at  Brussels  in  1864  and  the  Ckm- 
frit  InlemaUonal  de  Batanioue  at  Amsterdam  In  1865.  The  RomU 
Botanic  SodAv  qt  London  (Incorporated  1839)  has  gardens  in  the 
inner  circle  oi  Regent's  Park,  and  teues  a  Qaarierly  Record  (1880, 
etc.).  The  Royal  HorticuUural  Society  (established  In  1801,  Incor 
porated  in  1809)  has  gardens  at  Chlswick,  and  publishes  a  Jowmal 
(1846,  etc.).  The  chief  provincial  societies  are— Aberdeen,  North 
9/  BeoO.  BorUc  Attoc.  (1879),  Traat.  Arbroath,  ITortfc.  A»»oc.  (1880). 
Blrmliwbam,  BoL  and  Bortie.  Soc  (1830),  gardens.  Dublin,  Roy. 
BorttcTSoe.  (1880).  Edinburgh ,  Bot.  Soc.  Proe.  (1837,  etc.)  and 
7V«M.  (18**,  etc.);  ScoOith  Arboric.  S«r.  (1854),  JVan*. ;  Oryptogamic 
Soc.  of  ScoU.  (I87.)).  Canada  :  Kingston,  Bot.  Soc.qf  Canada{18ei3), 
AnmUe  (1861,  etc.). 

United  Status;  Boston,  EartU:.  Soc.  (1829).  New  York,  Tarrey 
BoUadeai  Hub,  BtiO.  {]870,  etc.).  San  t^ncisco.  State  Hortic.  Soc 
Prance  :  Beauvais,  Soc.  d'Hortic.  et  de  BoL  (WA),  BuU.  (1864.  etc.). 
Bordeaoz,  Soc.  dHortic.  Chartrea,  Sor.  d'liorlic.  et  de  VUiciiUure. 
Chauny.  Soc  de  Pomologie.  Dijon.  Soc  dllortic.  Fontenay-le- 
Comte.  Soe.  dHortic  Lisleui,  Soc.  dHortic.  el  de  BoL  (1866),  BuU. 
(1866,  etc.).  Lyons,  Soc  dHorUc  Pratique  (1814),  Btill.  {ISii,  etc.); 
Soe.  Bot.  (1872).  .,4nnaio  (1872,  etc.):  .Sr>r.  Pomol'iQitme  (1H72).  Bull. 
n«72,  etc.).  Moulins,  Soc.  dHortic.  Nlmes.  Soc.  dHortic.  Nlort, 
Boc  dUortic  Orleans.  Soc.  dHortic.  (IS.'W),  Bidl.  (IMl,  etc.).  Paris, 
Sbc.  Nat  dHortic.  (1827  ;  declared  of  public  utility  1852).  Journal; 
Soc  BoL  de  France,  Bull.  (18.">(,  etc.).  Rouen,  Soc.  Cciilr.  dHortic. 
Saint  Germaln-en-Laye,  Soc.  dHortic.  Senlls,  Soe.  dHortic 
iTroyea.  Soe.  dHortic.  Versailles,  Soc  dHortic.  Germany  and 
Aubtkia-Hunoary:  Berlin,  Bot  Ver.  (1859),  Verhandi.  (1&.VJ.  etc.); 
Dctdeehe  Bot.  Oes.  (18H2) ;  HorticvU.  Get.  Blankenburg.  Bot.  Ver. 
Bonn.  Bot.  Ver.  (1818).  JoArerf)«-.  (1837,  etc.).  Dresden,  Jt'itto-Ocs./. 
Bol..JfitfAetf.  (1841,  etc.).  Erfurt,  Qartenbau  Vir.  Frankfort,  Oar- 
Im&aii  Oe».  PrelbuTg,  Bot.  Ver.  GUtMVs,  G/jrl/^bau  Ver.  Gotha, 
TMn'nger  Oartaibau  Ver.  Klagenftirt,  KdrntiierUche  Oarlenbau 
Get.  Lsndshnt,  Bot.  Ver.  (1864).  Moiningen,  Ver.  /.  Pomologie  u. 
Ocvfenteu.  M.milch,  Balerigehe  Qartenbau  O^g.  RAthbon,  K.  Baier- 
teJte  Bat  Oct.  (1790),  Ftora  (1818.  etc.)  and  Repertorium  [Vm,  etc.). 
ReutUngen,  Pomotog.  Imt.  Sonde rshausen.  Bot.  Ver.  Stuttgart, 
Gartenban  Get.,  Flora.  Vienna,  K.  k.  Gurlcnbim  Or*.  .■  Botan.  Ver. 
Verlmdl.  (1851,  etc.).  Weimar,  Ver./.  Btumtxtik.  warzburg,  Bot. 
M.  ArbMenhffn,  etc.).  Italy:  Milan.  Soc.  Criilog.  Hal..  AUi 
(1878,  etc.).  BXLOIDN :  PtdtraHoa  de*  Soc  dHoHic.  de  Bdhiqae 
jUOQ,  AM.  Antwerp,  Soc  Ray.  dHortic.  et  dAgr.;  Soe.  Phylo- 


logique.  Annaies  (1864,  etc.).  BnigM,  Soe.  dHortic.  el  de  fa  Bot. 
Bruseels,  Soc.  Soy.  de  BoL  (1862),  Bull  (1662,  etc.);  Soc.  Roy.  de 
Flare:  Soc  Oentr.  dArbortc.,  Annalea.  lA6ga,  Soc  Roy.  d'Hortic. 
Holland:  Leyden.Acderi.  £of.  Kereea.  Luxembourg, Soc.  £9t, 
£ecti«<I  (1874,  etc.).  Nlmeguen,  AlederL  Ksrwen.,  .ArvUef  (1871. 
etc.).  Dbhxabk:  C!openhageti,AilArenftv,  rMsab-(fI(lSHl,ete.). 

X.  ZooLOoy. 

Societies  dealing  with  natural  history  lu  general,  or  zoology 
and  botany  together,  are  arranged  under  class  1.  The  Zoologioit 
Society  qf  London  (fbunded  182S,  incorporated  1829)  is  famous  for 
its  collection  of  live  animals  in  Its  gardens  at  Regent's  Park.  It 
publishes  Proceeding!  (8vo,  1830,  etc.)  and  Trauaactiona  (4U),  183B, 
etc.).  The  other  metropolitan  KOcletiiBS  are— British  OmUholiigide 
IMioa  (1859) ;  Entomological  Society  qf  Lowion  (18S3),  Tran».  (ISM. 
etc.) ;  National  Fish  OuUure  Aii^>ciali/m  (1883).  The  Maritte  Bio- 
logical  .Associatiaaqf  Qreat  Britain  {IfVH),  for  the  study  of  marine 
food  fishes  and  shell-flsh,  has  a  laboratory  at  Plymouth.  The 
ftoyai  Zoological  Society  qf  Ireland  (1831)  has  gardens  in  the  Pbcenlx 
Park.  There  Is  Iho  British  Beekeei'eri/  Association  (mi).  Aus- 
tralia and  Hsw  Zealand  .  Auckland,  AccUmatiiatitm  Soc  Bris- 
bane. Acdimat.  Soc.  Christchurch,  Acdi'nat.  Soc.  Melbourne, 
Zoolog.  and  Acdimat.  Soc.  qf  Victoria,  Report  (1801,  etc.).  Sydney, 
AccJimat.  Soc.  of  N.  S.  Wiilea,  Report  (1862,  etc.) ;  EiUomolog.  Soc  of 
N.  S.  W.,  Trans.  (1863,  etc.).  WelUngton,  WaUand  Not  and  Ac- 
dimat. soc  Africa:  C^pe Town, iSomv- fibc  Port  Louis  (Manii- 
tlus),  Soc.  dAcdlnaL  Canada:  Toronto,  Enlomulog.  Soe.:  Bee- 
keeperi  Assoc. 

UNITED  States:  Cambridge, A'u/faUOmffAoIoff. Club, OuarlAiZt. 
{1876,  etc.) ;  and  Entomolog.  Club,  Psyche  (1874,  etc.).  Cincinnati, 
Zoolog.  S-JC  (1874).  Report  (1875,  etc.).  lUiiiois  Central  Beekeeper^ 
Assnciition.  Philadelphia,  2bojoir.  Soe.  (1878),  Report  (1874,  etc.); 
and  Anicr.  Entomolog.  iSoc.,  merged  In  the  Acad,  qf  Nat.  Sc.  Wash- 
ington, Biolag.  Soc;  and  Eniomolog.  Soc  France:  Alala,  Soc 
Sericieole.  BuU.  (1876,  etc.),  Amiens,  Soc.  dApiculture,  BuU.  (ISTC, 
etc.).  Clermont,  Cenir.  (f^^cufl.,  BuU.  etc.).  Lllle,  InsL. 
Zoolog.  d  Winereux.  Travaux  (1877,  etc.).  Paris,  Sue.  Nat.  dAcdimoL 
(1854).  Btia.  Meniuel  (1854,  etc.),and  Chron.  Bimens.  (1875,  etc.) ;  Soc 
Zoolog.  de  Fnmce.  Btdt.  (1876,  etc.) ;  Soc  Entomolog,  de  Prance :  and 
Soc.  de  Blalogie,  Ormptes  Rendus  (ISiiO,  etc.).  Gkhhanv  and  Adb- 
Tria-Hunqary  ;  Wanderversamtnlttng  Deutacher  BienemUchter,  Ver- 
handl.  (1856.  etc.).  Bendorf.  .lt«(m<U.- Ker.  Beriln,  ^fcyiMai.-Vsr. 
(1856),  Zeiiackr.  (1858,  etc.) ;  Oentral-Inst.  f.  Akklimat..  Milthea.  (1859. 
etc.);  Deutsche  Zoolog.  Get.;  Deutsche  Omithologen-Oes.  (1845),  iter. 
0850,  etc.);  Deutsche  fUcherfi  Ver.,  Publitat.  (1871,  etc.);  Deutache 
Entomolog.  Oes.  (1856),  Entomolog.  Zeitsehr.  (1857,  etc.) :  Ver.  mm  Be- 
J3rd.  dea  Seidcnbauea,  Jata-etber.  (1869,  etc.) ;  Phyiuitog.  Gea.,  Ver- 
handi. (1877,  etc.).  Breslau,  PAyito&H?.  /nit,  Sfudffn  (1861,  etc.) ;  Ver. 
/.  ScMea.  InseUenkuwie,  Zeitsehr.  (l847,  etc.).  Brunswick,  DeutsiAe 
OmUhotoff.  Qes.  Carlsrube,  Badiseber  Ver.  J.  Oefitlgidxuclit,  Jfonate- 
btatt.  (1872,  etc.).  Frankenberg,  BierunwirthschaJU.  Haupl-Ver., 
SacAs,  Bfemenfr«indfl865,etc.).  Frankfort.  Zoolog.  Ges.,  Der  Zoolog. 
<7arten  (1660,  etc.)  :  De*dsche  Malalco-xoidog.  Ofs.J<Arbiteh.  (1874,  etc) 
and  Nachrieh^)UiU  (1869,  etc.).  Halbersladt,  DeuUche  OmitAotog. 
Qes. ;  Halle,  Omitholog.  Central-  Ver.  Hiimburg,  Zoolog.  Oes.,  Ber. 
(1862,  etc.).  RmoveT,  BienenwirthschnfU.  Ceittral-Ver.,  Centralblaa 
(iBSfi,  etc.).  LelpHlc,SacAj.*<d<Tiijn«  Vi!r.,Ze('(*;Ar.  (1868.  etc.).  Mu- 
nich, Entomolog.  Ver.  (1876);  Fischerei  Ver.,  MUtheil.  (1876,  etc.).  Nord- 
llngen,  Ver.  Deutacher  Bixnenvnrthe.B.-ZeitungilfA^i,  etc.).  Ratlsbon, 
ZOiSog.-Mineralog.  Ver.  (see  class  i.).  Stettin,  Omitholog.  Ver.  (1873). 
Jahresbcr.  (1873.  etc.) ;  Entomolog.  Ver.  (18.17),  EnL  ZeUuvg  (1840, 
etc.).  Triest.  Zo<^.  Inst.  u.  Zoolog.  Slatvm,  Arbeiten  (1878,  etd. 
Troppau,  SeWn.  Bteneneucht-Vcr.  (1873).  Vienna,  Entomotop.  Ver.; 
Embry^ig.  Intt.,  Mittheil.  (1871,  etc.) ;  Omitholog.  Vrr.  WUraburg, 
Zo<^.  Zootomisehes  InsL  (1872),  .,lT*rften  (1874,  etcj.  BwiTZEBLAwn ; 
Bern,  Schweit,  Entomolog.  Gea.  Geneva,  .,4s*oc.  Zwf'Jff.  du  I.iman  ; 
Soe.  OniitAolog.  Suisse  (1865),  Bull.  (1866.  etc.).  Italy  :  Casale,  Soc. 
Bacologlcn,  BoU.  (1866,  etcj.  Florence,  Soc  AUantlna  Ital.,  La  Serici- 
cuUura  (1865,  etc.) ;  Soc.  EntomiUog.  Ital.,  BuU.  (1869,  etc.).  Naples, 
Zoolog.  Station,  MittheU.  (1878).  Palermo,  Soc.  di  Acctimai..  Atti 
(1861,  etc.).  Pisa,  ,Soc.  Maiamlog.  Iua.,Bua.  (1875, etc.).  Rome,  Soe. 
diPiaicoU.  Ral.  (1872).  Belguim;  Antwerp,  Soc  Ray.  de  Zoologie. 
Brussels,  Soc.  Roy.  de  Zoologie;  Soc.  Entomolog.  de  Betgique  (18.^). 
Annates  and  BvM.  (1857,  etc.) ;  Sbc.  Malaeolog.  (1863),  Annales  (1863. 
etc.)  and  Proces-Verb.  [1872,  etc.).  Holland:  Amsterdam,  A'. 
Zooiog.  Oenootachap  "  JVonira  Artis  Magittra,"  Jaarboel^e  (1852,  etc) 
and  rWdscAr.  (1863,  etc.).  The  Hague,  NederL  Entomolog.  Feroen., 
Ttldschr.  (1867,  etc.).  Rotterdam,  Nederl.  Dterkundige  Kersm., 
I^rdscftr.  (1874,  etc.).  Norway:  Bergen,  SbWmW/ot  Norges  Fis- 
kerier.  Sweden:  Stockholm, .Oitomofog.  Fdrening.  Russia  :  Mos- 
cow, Acclimal.  Soc.  St.  Petersburg,  Russian  Entomolog.  Soc.  Ar- 
QKMTiNE  Rbpublic:  BuenoB  Ayres,  Soc  Zoolog.  Argentina,  Period. 
Zoolog.  (1876.  etc.)-  Soe.  EnloaMog.  Argent. 

XI.  Anthropolooy. 

The  Omgriif  rniemalioiial  d AnUrropologie  et  d  Arehiologie  Prihi*- 
tnrifpiesh^iA  its  first  meeting  at  NeucnAtel  In  1866  ;  Itlssues  Omplia 
Rendus  llWi6,  etc.).  The  Anlkropt^ogicul  Instiiule  of  Great  Britain 
and  Ireland  was  founded  in  1871  upon  the  Bthnolooicol  Society 
(1843).  which  publlfhed  a  Journal  (184R-.'i6)  and  TransacHona 
(IS^S-Ofi).  audthe  AnlhropiJitgieal  Society  (1868),  which  Issued  Mr- 
vtnir^  (1K63-69)  and  the  Anthr<tpologieal8eiiieui[lim-10).  The  Inifi- 
tulr  brings  out  a  Journal  |I871,  etc.). 

United  States:  Ashlnlntla  Anfhropolog.  Soc   New  Tork,  ATirr. 
FJhnolog.  Soc,  Trans.  (184;>-5.t)  and  Butl.  (1860-61);  Avfhropoloq. 
iTLXt..  Joum.  (187),  etf.).    Washington,  Anlhrnpnlog.  Soc.    France  ; 
Paris,  Sif.  d Aiithroi>ol"gU-  (iS-'^.l ;  riM^ognlzed  1N61),  Bii!!.  and  Jlf^m, 
(18C0,  etc.);  Sor.  d'Ethiw/rr.  Anmiaire  (iw;2,  etc.)  and  Revue  {WW 
etc.);  Soc.  dfs  Traditbrnii  Piipnlaires  (18S6),  Revue.  Germany  and 
At  fiTRlA-HUNGARY :  Berlin,  Ges.J.  Ant/iropolof/'e,  etc.  (1869).  Zlaehr. 
(1870.  etc.)  and  VcrhandL  (1871,  etc  ).    Brunswick,  Deutsche  Gea.f. 
Anthropologic,  Archiv  (1870,  etc.)  and  Corr.-BlaU.  (1874.  etc.).  GOt- 
tlngen,  Anthropolog.  Ver.  Mittheil.  (1874,  etc).    I.^Ipalc,  Ver.  }. 
I  Anthropolog.  Ber.  (1871,  etc.),  afterwards  joined  to  the  Ver.  aer 
1  Erdk.    Munich,  Get./.  Anfftropolog.  (1870),  Beitr.  (1876.  etc.).  Stutt- 
'  gart,  Anthropolog.  Oes.    Vienna,  Anthrt^olog.  Get.,  MUtheil.  (1870, 
etc.).   Italy  :  ^orence,  Soc  Ital.  di  Antropologia,  Arehivto  (1073, 
etc.).  SwBDW:  Stockholm,  A»(r«iK)A)9fifcaSUtMqpd,ndii^ 
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«taj.  Sr«nf:  Madrid.  Soc  Anlrmeldg.  Em.  SnUta  f^m,  «te.). 

XII.  SocTOLOOT  (EeoDomlc  Selenoe,  StatMIas,  Law,  Education). 

Tbe  InternatloDal  societies  are  the  Anoeiation  Tnternatitmale 
new  It  Progrig  deii  Sciences  Socialeii  a>ni  the  OoT^rit  IniematitnuU  de 
Satittiqae,  which  flnt  met  at  Bru^ela  la  1853.  Both  have  Issued 
CbMpteB  Rendus.  The  Crmnrit  fntemaUnyuU  de  Sienfaifmift  may 
betmced  toasunestiouat  the  UongritPiniteittiairthtl&tX  Prank- 
tut  in  M«T.  The  flrat  meeting  took  place  at  Braseels  fn  ISM. 
The  Sathnai  AmociaUiM  /or  the  Pnmotum  <4  SowA  Seimte.  (1867) 
bad  unilod  wtth  It  In  18M  the  Society  J»r  Pnmnl'mg  {he  AiMit^ment 
o/Ute  Law.  It  holds  a  yearly  mtgratoir  meetfogr,  and  publishes 
»WMorttoa«  aasi  etc.)  and  SocioTsrt^nee  (1866.  etc.).  The  Satt««- 
cai  SoeUttf  (18M),  wlm  a  Jwmal  (1839.  etc.) ;  FoliHcal  Beowfmy 
OW  (iftil):  CWdm  dub  (I860),  for  the  dlfllislon  of  the  poUHcal 
and  eooDomtcal  princlplen  vith  which  Oibden'e  name  ia  ano- 
olaM,  havlog  various  publlcatloua ;  InetUuie  if  Actuariet;  IruU- 
tuta  a(  Ciianerett  AeeomaanlB  (1880) ;  and  the  Inelime  qf  Bankent 
iOmmeet  in  London.  There  are  also  the  M-tneftetta-  Slatittieal 
5Mf4r<18tB).  with  ThuiMCltoM.- the  Actuarial  Society  of  Ertinbwrgh 
(UM) ;  and  tbe  Social  an/i  SkittiHeeU  Society  if  Irftand  (1847  \  with 
a  Jomnal,  at  DaWtn.  After  the  Imns  or  Codbt  {q.v.).  the  moRt 
iwwTtantof  Enfllab  lenl  societies  Is  the  Jncorporaied  iMw  Society 
<fatf  VnOea  Xii^dom  (1827,  Incorporated  I8:!l) :  it  b^n  courses 
of  tMtntea  for  studenU  In  1833.  and  wat  uppolnted  reRtstrar  of 
■Olidtors  ten  years  later,  and  obtained  supplementary  ehartera 
lalMft  and  1878;  It  has  flny  provincial  law  societies  in  associa- 
tkio.  The  Vervtam  Society  (1846>  published  a  few  bonkH  and  came 
to  an  end.  The  Seltlen  Society  for  the  promotion  of  ihe  study  of 
th9  history  of  law  was  esubuahed  in  1887.  The  headquarters  of 
S^rm  and  Oodi/kaiiim  the  Lair  t)f  Naiiam» 
an  lo  London,  but  oonRreaces  are  held  in  various  Contiuental 
towns.  Th«  inMuU  of  Patent  Agemta  (Incorporated  l8Ki)  Issues 
TrantacHimt.  The  Juridicnl  Soetety  ^Edinlmrgh  (1773)  has  pub- 
UAed  ftveedtttons  of  a  iympUle  sUtlem  Omveyanehifi.  The 
Aaehan  SaciOy  was  fbunded  in  1879  for  the  improvement  MT  edu- 
cational methods ;  and  the  ^leidyfifr  the  DevriiameiU  the  Sefene$ 
OTlVucalten  0876]  Issues  TraiuaMoiu. 

DHirKp  States  :  Boston,  Amer,  Amoc.  for  PnmoHm  of  Sor.  Sr.  ; 
Amer.  Statu.  Amoe.,  Cblle^ioni  (1847,  etc.)  r^awnean  InMOvte 
MtneaUeni.  N«w  York,  Soc.  for  Potit.  EdueaiUM,  Ptihl.  [Wasblni- 
tOB,  yoHanat  JHtwoMmaJ  Am>eiation:  also  American  JSronome 
AtiKlmtion  (1886),  PuU.  (1887)].  Fkance:  Gmnoble.  S'ic.  de  SalU. 
ami,  BvO.  am,  ete.).  MarmUles,  Soe.  de  StiMM.J\9Z:),  JUpertotrt 
(Un,  ate.).  Parte,  »>c.  bU.d«nSwUs  Pn^mtetatron.  (1856,  reooc- 
■laed  !«•};  La  Xtiftrme  Soc.:  Soe.  Ffxm.  de  StaHM,  Vniv.  (\fSSi, 
Jmmal  tamed  Jointly  with  Acnd.  Nat.  since  1849 :  Soc.  de  fHaiitt.  de 
Pmit  (1860,  reeogcized  \m),  Joum.  (I860,  etc.)  ;  Soc.  de  LtgitbiUon 
<kmffarte  (186»  reeOfUtzed  lS7S).BtUl.,  Annnaire  de  Ltg  Pnmf.,  and 
Am.  de  tJia.  Bran,  i  Soe.  pour  rfiatr.  BUvtml.  (ma,  reoogniaed 
mijf  JML  Bt.  Halxent,  Soe.  de  Saliet.  dot  Deicr  Sij-reB.  OEav ant  : 

etc 


nwM  A  mndeltfreihea  (1878),  MUtheil.  (187ft,  otc.) ;  Ver.  f.  d.  HalU.  ; 
JtHk.  OSR.  {\m),Jahreeber.  (1868,  etc.).  Dresden.  Sl(M»ti»eher  Vor. 
(nSl),  Mtmeil.  Tnnklbrt,  SbiOeUache  6e». ;  JuntHtche  Oee.  (1806), 
AmAetaK  (18ST,  etc.).  lAlbach,  ArM.  On.  Leipale.  rer./ wta. 
PMaeegOe.  Jakrbneh  and  MUtMt.  Bbloick  :  Brussels.  de 
emml^menl  (laW).  BkU.,-  Soe.  CBHtr.  de»  IntUhOem  Brlqet{\m>), 
Lt  Prt^fit.  Holland  :  Amsterdam,  Ver.  voor  de  StolM.  la  Ifeder- 
fam^  Acvbosi^  (18«,  etc.)  and  Jdartiifen  (1882.  etc).  Rpain: 
]fa*rid,Jbn&i  AfaufM.  Rvtta^  I  yLfmeow.JwrkUealBte.  St.  Pttm- 
Wn,  PeOagoffieal  Soc.  Earn:  Calm,  Amau  Gmbtd  de  StetM. 
Japaii:  tAIo,  Statu,  aoe. 

zm.  MBMcnra^  Sobobit,  >n. 

ttie  Im  meettaur  of  the  Onvfit  MkUnt  AUcmoHmof  was  held 
a|  Parb  to  1W7 ;  a  BnUetin  haa  bees  fanwd  aanaally  since  1808. 
1n«iVw(iiii'ngs<rttg  BrtttAIfattonat  Vettrtoary  Oongran  bom 
IMU  TkeltoyaltA^Uanaof  Pbyriclajisandof  SuisMDsof  lion- 
OML  Bdlobtugh,  and  Dublin  do  not.comewltbln  our  Kope.  The 
JBi3tef5bdAii/£<mdMa773)isthe(rideatlntheinetr(nioUi:  It 
baa  issued  Mtmoirt  0787-1805).  TmuacHom  (im,  elc],  and  rri- 
flsnUws  (isn.  etc).  The  other  London  sodetles  lacltule  ttie  dier- 
ntmm  aaeU$/  (mb),  which  lasnes  Proemttmi  BrOiU  Dental At»a- 
tttm  •  (ISWl.  with  a  Jowraqf  (1880.  etc.) ;  British  OynrcolofficalSxUtr 
tUU);  aimih  AMWRMMlUe  AuodaOm  (IBMl,  with  Jmwib  (uST, 
ete.) :  JHM  MedHal  AmocUMon  (isS2),whlch  baa  more  than  fttrty 
home  and  colonial  branch es,  and  publishes  BrilWi  MecStat  Jowrval 
Q8BT,  etc.) ;  OMcal  SoetOa  (1807),  with  TranaoOiom  ;  JDmutotogfoaf 
aodOj/  (laoa:  ^idemioiogical  SodOy  (18S0),  wtth  tVansaStofw 
ness,  eta.) ;  HOknanann  PubtMUng  Sndity  (1852).  Materia  Mediea 
<i852,etc);  A(irwian&cMy(18Sl);  HommteaOde  AttoctoHm  {m&Y, 
mUtrtm.  aicMr  (1819):  St»  ayd^diam  SeeUty  (18W),  which  pub- 
yUbm aimmMMi^a^eet  (1807,  etc.). and  tiMiaiatlMis  and  reprinto 
of  ho^MldpMNnofTaliu,nMCMdedUie  (MdSydeRkantSodely 
OSIM7Xwhk£taauod«OTolji.;OMeMBaia>c^(itj68)^  withlViMs- 
aattm  Om,  etc);  OdmMoaieal  Soaety  (UU):  with  TraatacUnmt 
aasa.  MB^;  OfMkatmolooleai8oei^^SXfi;Pai^  Mmeum.  0876). 
AHuiaeduinMoaionofuieaerTlcesofDr.  E.A.  Paitoe  tosaDltaty 
wlence;  Patholoaiad  Safety  (1846)  ThmaorHoNs.-  I^tnrmaceutkta 
SteUty  (lUl).  with  muscam.  which  iiaa  a  branch  at  Edinburgh, 
PtarmaemtlkatJownat  (t84%et&>:  PkiftMogieat  Aitoeiatim  WSh). 
JiMra.  BfPhjtibian  (1878,  etcO:  Aayai  Medial  and  CkirwgieBiSneidt 
QOOO;  charter  lasi).  with  UbimiT.  and  TnauaOimu  (1800,  etc.)  and 
Pi6ekdtiig»  (1867,  ete) ;  Sanibny  JtaUtute  (1876),  the  conncil  of 
which  appoiat  examinen :  Society  <if  Medical  Ctguiert  ^  Health 
(U06).  IfmuueUooM.  The  provincial  societies  are  very  numerous 
and  Jnelnde-nnnlnghem,  Midland  Xed.  aoe.  am).  Dublin 
Aad.<)rj«id.*i.A-dan7(I883),9V(Ku>.  (1888,  etc.).  Edinburgh,  foy. 
JM.  aK.  0131;  charter  1778);  /firmfun  .<ioe.  (1752);  Meditv-Chirwv. 
am.  (ina  SVw.  U^i.  etc.):  and  Obdetrieal  Soc.  (1840).  tilasgow, 
JMte-CMwA  Abe.  0966),  based  upon  Mrd.  Soe.  and  JVed.-CAfrw9. 
*ft(botttmi).  Manchester.  .V'''i.  Soc.  psu). 

ADsimaUA :  Malbcarae,  Hed.  Soe.  of  Victoria,  Atutr.  Med.  Jaun. 
0M.  ete.).  Cahada  :  Montreal.  Won  Mid.  da  Cbaodo.  Beam 


I  (187%eto.);  Ctnwila  Jrfd.^iH>&  2Vaaf.(1877.ele.)  ImoA:  BiHBbw 
I  itad.  and  PhvsUsal  Soe.,  Trm$.  (188S,  ete,).  OdmUta,  MU.  S 
I  2VwH.{l»88,etc). 

CnitkuStatbs:  Amtr.  lAalth  Aanc.R^^&rtt  (18<3^elcJ: 
>  Avter.  i>sNW.dssDt.3Vaaii(U00,eto.):and  Ainm.  ImtLcgHmSML 
.  ntma  0878,  etc.).  The  state  medical  awKdations  indadeihaiS 
I  of  Alabama.  IVoiu.  OBOO,  ela) :  Oeorgi*.  SVona  (1073.  etc.) ;  Kaitw. 

7VmM.  (1860,  etc):  SUnouri.  3Vsnf.llKil.  ete.) :  and  South  Can- 
llina.7Vaiw.  TheStalemedlealaocieties  indodathoseof  Arku- 
»is.  Trcau.  (1 877,  etc  )j  Calift>mla,  TVom.  (1870,  etoO ;  Illinois,  IVMfc 
<l8oI,etc.) ;  Kanaaa.  IVaaf.  (1867, etc) ;  Hiohl«aQ,7V^(m.  (iNCO.elc.l: 
Minnesota.  aVeH«.(l874.  Me.);  N^UMka,  ntuH.OOeo.etc);  M<w 
Jersey,  TVans.  (ISOS^  etc)  :PeniwlTanie,7VwiA(UM,  etch  fihode 
Island .  TrmK  {Wl,  etc.);  Tezea,  fratu.  (K7-(),  and  Wlsewdn  Itau. 
(ituio.etc.).  Tothesahavelo  beadded tbelbUowinttowntnoeifr 
tlOQs :  Albany,  Jttd..So«.  2V<m«.  (1807,  etc)  Baltimore,  JfnLaMt  CM* 
Tvrg.FijciiJtytifMnrylaMd,  TVow.lOUketC.);  Bostoa,JaMr,GMiim> 
lag.Soc.,TTmt.  (1676.  etc.);  Moat.  Uedko-Uiiil aoc.  aVow (18ni,eteJ; 
New  York.  Aead,  qf  Mrd,,  Trwu.  0847,  etc),  and  Bafi.  (I860,«le.; 
Jfed.  Srye.,  Trvsu.  (1815,  etc.);  JfediovCAirwy.  Soc.  Tram,  (18% 
etc;  Amer.  Snrg. Anoc.,  Trme.  (1883, etc.):  JMttw-lflpoJ&r.aiR? 
tarfnn  (1873.  etc.)  ;  Amor.  OpHihaimolog.  Soc,  TVom.  (1865,  eieJ, 
Philadelphia,  Amer.  Med.  Auoe„  Tnau.  am.  etc);  Mai.  Otc, 
TVOM.  {foao.  etc.);  ObtteL  Soe...  iUuu.  (1869,  etcj;  Aaur.  pkm, 
Amoe. ,  Pnc :  Pathokjg.  3oc.  Richmond,  Med.  Soc,  Amis.  a871.ci&).i 
FRANCE:  Beauoon,  .Soe.  d«  Mid.  (1845),  JMI  (1846,  etc).  Bchs 
deauz.  Sot.,  de  MM.  0  798),  Jo*im.  (1828,  etc.):  Soc  de  Mom. 
0834),  BuU.  (186U.  etc.) :  Soc  de  Mid.  et  ds  Chtrurg.  (ken.  GUr.  rie 
MM.  0799,  known  by  Its  present  nam  itnee  iim.AmUe  Mid. 
(1176,etc.).  CbambCry,  Sue  JVM.  (1040),  OMplesitaML  0848.  etc) 
and  BuU.  (1859,  etc.).  (jrenobie.  Sac.  d«  JVU.  <t  d(  ftorm.  Havn. 
Soc.  de  PAorm.  (1858),  Mtm.  LUIe,  Soe.  C^ntr.  Oe  Mtd.  (1845).  BvO. 
(1846.  etc).  Lyons,  Soc.  Sot.  d4  MM.  (1780. etc.),  U  Lyon  MM.  1 1869L 
etc).  MarseUles,  Soc.  deJTM.  (1800),  Cbmpto  Acnd,  (18S6-68)ud 
£4rif<in.Jf«d.a809,  etc.);3>r.  JIM.  CMrim  Paris,  Sscds 

Jf<d,  prattqve  [Itavi.  BtdL:  Acad.  ItOl.  de  MM.  mia) ;  Soe.  de  CU- 
ntty.  (104S,  reoigaDlaed  1890],  Mlm.  (1847,  etc.).  and  BhB.  (tSOL 
etc.);  Soc  Anat.  £h£.0826,  etc);  Soc.  Oinime,  Aiff. (1877, etc.); 
Soe.  MM.  da  mpttaux.  iuff.  (1849,  etc.):  Soc  MM  £4pafe;  Sac  ck 
nam.,  Joum.  (18IS,  etc) ;  Soe.  de  lUrmtnttque;  Soe.  PtOM, 
de  BygOne:  Sor.  Catr.  de  MM.  nurttartv.  Rouen.  &r.deJM. 
(1821),  QtiON  MM.  (1061),  tK.y,  Soe,  Ubredee  ManKaetm  (lins). 
Butt.  Tonlouae,  Soe  de  MM.  (taOl),  Mand  Avm  nOOT,et& 
Ttrars,  iSbc.  MM.  (1801).  Okshamt  sod  AtnTUA-HtntQAiT : 
DeuUeher  Aertla^erehubuHd  (1S7^.  Kvftoiid.;  CMrat  Ver.  d.  BA- 
ndnte  (1&'>9)  MMhril.;  D.  VsteriaOrnOk  (1874);  D.  ApathOrr^Vr. 
(1820),  Arckiv.  (m.-->.  etc).  BerHn,  nr./.  HeiUcutute  (VW).Mag(abi 
(1885.  etc):  Oe*.  /.  OfbertaluHfe  u.  9ymmtologl»  (lOmX  Wkr.  (1BT7 
etc),  Q<-./.HeiaHauU  (1806) :  Bert  MM  Oa.  (1000),  IMowtf.  <UHb 
etc): /WMioAw.  Oes.  (1860),  KcrftoKU.  (lOTt.eM.)  AMt./.  Jrad-Ski- 
liitik  (1868) ;  fV  avnOap.  Aente  (1871),  2bdkr.  (1882,  etc):  D.  OoU. 
(Mnirgfi  (1S72),  KcrAaadH  Bonn,  Vrrt— dderJmB.  Rr«te  (MQ. 
Breslau  /  AHw^olv.  AObpidc  flMQ,  XteAr.  (UOO.  etc) :  1^ 
bMdd.Sehln.Aenle-nr.WnS).  CUom  AMk  JM.CMnifv- Kr. 
(184H).  Orvon  (1802,  etc ).  Darmstadt.  AtM.  Mhw.  0844).  Orss- 
den,  eet.y.  Jfy^r-u.  Heil-Xmde  OfflO),  AOroter  0M8.  etc.).  Er- 
langen.Ayri».-Jad.aK.on0X<W(swVito-(  Fnnktet, 
^<n^  r*r.  (1846),  JaMretbtr  (1807.  etc).  Hamhonr,  .AerA  Vtr. 
(1016).  Hanover,  nr.  ^aolyt  OMtar  (WI^   HeHMbeig.  (M' 


Ual.<3».  (1807), 
stoJKxl.  0ea  (1829);  ^ 


Fcr./.wiKSafewidcdaai).  Leip- 
re  (UH).  JMIML:  AaiOMk 
O-afrol-t'sr.  (1820).  KafldebuiK,  A  QUniMae  Wr.  (1M4),  asMr. 
0M7.  etc).  Hnnleb,  AertO^  Ver.  nSSSQ,  m-Blatt  (18H,  etcL 
Straaburg,  Sor.  <le  MM.  (1842).  Mim.  0850,  etc) ;  .Sbc  VHtHn  (1864). 
Stuttgart.  HlfirttmO.  Amff.  Fer.  (lOSt),  Oorr^mott.  (1832,  etc); 
AtAnotomiia  (1068).  JfttMI.  (1873.  etc);  ^BOMciw.-rff.  ixm. 
norm.  Woeke^tt.  0801),  etc).  Vtenna.  £  k.  Oea.  dtr  Aer^ 
OoiAr.  (1841  etc).  Weimar.  ifi!d.-Haterwte.  r«.  (1809).  WHntmEb 
matta'-JWd.  fies.  OHV).  Kerftomll.  (18G0,  etc.).  Svitikblans: 
Geneva,  Soe.  JTM.  Zurich.  8dc  d«  KM,-  Sdma^  AfiMm  Fv. 
Italy  :  Bologna,  Soe.  Med.  Ctarvrg.  Oeooa.  Aiocad.  Med.  Ountrg, 
Milan;  <8oe.  Ito;.  (f/otmo.  Modena,SQc:  Med^Ckbmv.  Kaplaa» 
ktoL  Aread.  MM.  Onrwrg.  Rome,  JL  /itit.  iVi^AiWnp<co.  Turin. 
ilMod.  JKo/.  ifrd.  CMrury.  BSLeiou:  Antwenk  She.  fie  JfM.  083% 
.iMMilrf.  BruaNls,^eiHt  JIoy.d«JfM.  (1841),  AiO.  (1841.  etc]  and 

Amaia;  Soc  BSfie.  dM  md.  Bmmof.  Ghent.  S>e.  dkluSL.  (ISUj, 
4wsalea  U««.  Soc  Jf*L  Cftfruv.  Hou,anD  :  Amaterdam,  Q»- 
noobtibwu  tor  Besordsrfair  d«r  0Me«»-  «■  Bed-Kwmde,  Verhuadd. 
(1841,  etcO ;  A'cdcrl.  Maaltehnppif  ter  Bevord  der  Pfujrwttu^  BUMr 
via  (JaTa),  0«mihiad<ge  roWnfawy,  Dbhiiabk:  Copcnbaaen, 
JT.  JVed.  &UtaO;  Vslerteier  SeUteO.  Nobwat:  Gbrbdanla,  JM. 
Sriatab.  BWKUUi:  Stockholm,  I^maetutMa  r»tt.  SrAtH  and 
POKTUeAL;  Lisbon,  Soe.de  Sc.  ifwt,-  Soe.  Pftum.  Cw^Oana.  Rchia: 
Doipat.  Mom.  Soc  Hoseow,  i>RM.-ifed.  Soc.  Ban,  Soc  9f  Pnt' 
tfeaTPMfctoM.  8tPet«rBbQrg,&.QfiVvu(toiI.H^<ci(M«; 
i^tann.  Sdc.  Waraaw.  Jfed.  Cwrury.  S»c  Gbbbck  :  Athena.  Sac 
MM.  TVRXKT :  Ctmatantinople.  Sue  Imp.  de  Mtd.;  Soc  de  pSorm, 
CBMTKALand&M'TH  ajikbica:  Buenos  An«s,At9e.Jfnl.  Cancaa, 
Emda  Mod.  Guadataiara  (Mexico),  SMUref  Xerlda  (Hczlo^ 
Soe.  Mai.  Xexioo.  Acad,  lb  JM.;  Sac.  JGmL  ICtrnta  Video,  Sml 
deMtd.  Santiago, Soc  JIM.  Jatar  :  IbUo  fte. ibr  ..Icta.  ^  JM. 
ae.,  ahma  (1885.  etc). 

XIV.  BKaiMBSBTItO  AW  ARCHITBCnmE. 
The  principal  English  Hodety  dealli^  with  meckanSeal  aeianM 
la  the  /Mtatdum  <^  CivU  awtoeers  (eatablkhed  Id  1818,  lacorpQV- 
ated  tD  1828).  which  publlabea  Tranaaetiona  (tto,  1838-42}  and  Iff^ 
tdaa  of  ProeeMiiiai  (8vo.  18S7,  etc).  Oeoige  Stephenson  was  tlw 
flT8t  president  of  the  JnatUmtlm  of  Mechanical  Smffineiera.  which 
was  founded  at  BirmiDgham  ht  1847,  removed  to  LioiMkm  In  1877, 
and  registered  Quder  the  Compeoles  Act  in  1878.  Ik  bolda  migi*- 
tory  meetings  and  publlabee  Procetdtnm.  The  Bttbty  e4  AfMHCrt 
(18M),  with  TVanaaeMoM  (1861.  etc) ;  ttie  CMf  omT  MeAaniietd  JS»- 
0to<u<r/ Socft^V  0854) :  the  ihm  md  Steal  iMffii(s<180Oi>.  with  TVoas- 
oetiima;  the  Surt'cyori'  ihsCAvMm  (1808.  IncorpomOBd  lu  1881X 

1  [General  SocMea  o/  DeM  Burfaama  in  Baltimore.  Rtehmaai, 
ntUadeli^U.,  and  Cincinnati.— Am.  Xikl 


Digitized  by 


Google 


80CIIiiTIES. 


2S9 


which  pabliab«8  TVoiundfoni  and  holds  profesBlonal  exftmlnar 
ttoDB ;  and  ttie  ABrotuaiUcal  BKleig  ^  Great  BrUatK  aim 
■Met  In  Load  on.  There  are  iiudtstioiifl  In  Ute  prortnoes  at 
Oudlff  (US3,  Incorpoiated  tn  ^m.),  Cbnteifield  (1S71),  Dablln 
<18%,  incorporated  in  isa?),  Olaagow  (1857,  with  TVaMOGftons), 
Middlesboroosh  (1864),and  Newcastt^on-Trne  (1852,  incorporated 
in  1876,  with  TratuacKoM). 

nie  wading  archlteetaral  socMjrlfl  the  HoboI  bttHbitetif  BrltiA 
ArthOtOt,  ftnmded  In  1881,  Incorpoiated  in  1697,  and  granted  a 
new  charter  la  1887.  It  a|^1ntB  examining  |>ToftaBlonal  boards 
and  pabllsh«a  Tmntaetiom  (18U ;  1876,  eto.)  and  Proeeedingt  (1679, 
etc.).  There  are  also  the  aaooatlonB  of  Birmingham  (1874), 
EdlnboTgh  (1»0),  Exeter  0848),  Olaagpir  a888};  Leeds  (1876), 
Letceetershlre  (1S»),  Uverpool  (1848],  ICanohester  (187&),  Nev- 
oaade-OD-Tyne.  and  the  soeletlfls  of  Hancbester  (1866)  and  Oxford 
(1887).  The  Afti»iteet»TQl  AttodoHon  of  London  publlBbes  a  SkOch 
Book  (ism,  etc.).  The  AnmsebtToi  PMithing  aocUty  (1848)  haa 
pablwied  Emxy%  (1848-52),  and  since  1862  has  been  bringing  ont 
a  DUtkmary     Arehaedans.  There  la  also  a  Society  €^  Ardttieett. 

UmTBD  ST^TKB :  Easton,  Pa.,  But.  <tf  MtntM  Bi^lneerB.  New 
York,  Amer.  Soc.  (f  Ctv.  &io.,  IVons.,*  Aner.  Jm.  of  Jffa.  Eng.; 
Aner.  luM.  i(f  Aniittat.  Prancb:  Lyons,  Sac.  AcaA.  iC Arth. 
(1830),  Aw»^  0867.  etc.).  Paris.  Soc.  det  Ingtniaiin  (SvUb;  mm. 
{I»t6,  etc.);  Soe.  OnO.  da  ArdiitecUs,  BuU.  (1^1,  etc.) >nd  AnmOa 
(UTS,  etc.) ;  h  has  held  a  ocmgrees  nnce  1675.  Salnt-Btienne,  Soc. 
4fe rlndiatTie Jffa.  (I866),itua.  ORRHANYand  AuantiA-HtTNeARy : 
Berlin,  Ver.  Dastaeher  Jngmfeure,  ZbcAr.  (1857)  and  WochendTifl 
(1S77,  etc.) ;  Vo:  t.  EuenbaMatfim;  Akad.  da  Bauwegms;  AreM- 
Idtat-  Ver^  AiAr.  Brealau,  Ver.  /  Oes.  der  Kid.  fSn<te  (1862). 
CoDMance,  iKw^erbow  Vtr.  (1881).  Dresden,  ^ha.  in(i«a.-«. 
jlneWteton-Vw,,  Protoi.  Hanover,  Arch.-tt.  Infien.-Ver.,  Saehr. 
K)aKenf&rt,  Berff-v»d  HttOen-MoKnucAen  Ver.  Leoben,  K.  k.  Berg- 
Akaa.  Uimlcb, Boyr.  ArelL-n.  Iryfen.-Var., Zbeltr.  Pr^ue,  Arch.- 
vmi  IngeiK-Ver.  Vienna,  Oafcrr,  Ingm.-u.  ATch.-Ver.,mchT.;  Oa. 
J.  BOd.  Ktlmle.  Switzeklakd  ;  Lansanne,  Soc.  Vaudoae  den  Tngtn, 
tl  da  Arch,  Zorteh,  Ver.  Sckwdx.  Ingen.  u.  Arch.  Italy  :  Turin, 
SoC-  degit  Ingmeri,  AOi  (lUi^-TO).  BKLQtTH:  Bmasels,  .ilsmc.  des 
Ingtn.  lA^,  Amoc.  da  iHgtn.  QSTJ),  Anniiatrelimi.e^.).  HoL- 
Lakd:  Amsterdam,  Maalxltapp^  M  Beoordering  der  Bouwinaul, 
Bomekundtge  Bifdngen  (1643,  etc.).  The  Hague,  Ktm.  Iwit.  van 
ta^t.,  Vertlfip  (1846,  etc.).  Verhaadet.  (1848,  etc.),  and  T^dscAr. 
(1870.  etc.).  Spain  and  FoartKAL :  Lisbon,  A*»oe.  dot  BrigenhetnM 
Otw.  Bait:  aocdM  AftidteeUMt  Archeotogot.  Madrid,  Soc.  Cbttral 
4i  ArqtiMettot. 

XV.  Natal  avd  MiLiTAav  Scikikb. 

The  %>val  United  Seretee  ImtduiUm,  first  known  as  the  A'avo^  and 
USitary  Ubrary  and  Mutenim  (1831),  took  the  name  of  the  XMiUd 
Service  InOtivUtm  in  1839.  and' was  uicorporated  in  1860  ;  it  haa  a 
QTofesslonal  museum  and  publishes  a  Journal  (1857,  etc.).  The 
bome  of  the  aoclety  is  in  London,  as  Is  also  that  of  the  Imiitatioit 

Naval  ArckUecU  (1860).  which  publishes  TVanMctiong  (4to,  1860. 
etc.).  The  Rogal  AnUlen  IngmutUm  (18.'U),  which  Issues  Mimiia 
^  Proeeedbu/a  (16.58,  etc.).  is  at  Woolwich,  and  the  Boml  En- 
gtaeert  jTut^Oe  (ISTo),  which  Uaues  Snyal  AiofiiMr«  PrqJatioiuU 
Bapert.  at  Chatham.  Canada:  Toronto,  Jtmiary  Tnk.  India: 
Simla,  VnOed  Serrftr  IneUtiiOon. 

UNITSD  States:  New  York,  MRIiary  Service  TnM.,  Journal  (1879, 
etc)  [V.  S.  Ifaval  Lyceim  (ISTO) ;  Annapolis,  U.  S.  Nainil  InelUitle 
(1878)].  Fbasce:  Parts.  Beimion  ilea  Qfficiert,  now  Ctr^ie  MUitairt, 
BuB.  (1871,  etc.).  Geruant  and  AnsTRu-HuNGARY:  Munich, 
Mtttt&r.  Qa.  (1868).  JahrbOck.  (1871.  etc.  I ;  Vienna,  K.  k.  Mm.-Oeogr. 
Itut.,  Arbeaen  (lS7l,etc.),  Holland :  Utrecht,  Vereen.U)i  Verapreid- 
iarj  van  f  mnfs  aangaande  ^  Lands  Verdediging,  Jaann-erdag  (1872, 
etc.)  and  Werken.  Norway  :  Christiania,  MUtitere  jSon^nd, 
.V.rd«t  JAW.  Tidattrifl  (1646,  etc.).  Denuabk:  Copenhagen, 
Xritmidauleabdige  SdJtab,  XOk  Ttdukiyt  (.1872,  etc.). 

XVI.  AGBICCLTCBE  AIO)  TSADEa. 

The  Aoyo^  AgiicvSural  Societg  England  began  as  the  Enf^iah 
Agrieuibtral  Sodel}/  in  183!i  and  was  Inoorporaled  in  IHW.  It  holds 
annually  one  migratory  meetii^  in  some  part  of  England  or 
Wales  and  two  meetlngn  in  London,  where  ate  its  headquarters ; 
it  publl^hee  a  Journal  (1610,  etc.).  The  leading  provincial  agri- 
cQitural  societies  and  aasociatlonii  are— Aberdeen,  Bi^.  Northern 
Agr.  Soe.  (1643).  Arbroath.  Angua  Affr.  Aaaoe.  Banbury  (1Kt4). 
Baaingstt^e.  Soy-  Omntiet  Agr.  Soe.  {1659).  Bath,  .fialA  md  Wat 
ef  Ei^.  Soe.  and  Sovlkem  Oomtia  Aaaoe.  (flnmdcd  In  1777,  en- 
landed  In  1652,  and  reorganized  In  1866),  letters  and  Papers  (1780- 
1816)  and  JottrmU  (1852.  etc.).  Belhst.  Otemico-Aqr.  StK.  oj  Viater 
(IMS).  Proc.;  N.  £.  Affr.  Auoc  Irdaad.  Birkenhead,  Mrrel 
and  Bfrfenteidjl)7r.5m;.  (1842).  Br«cknodc  (1856).  Carluke  (1833). 
Ctaelmsfted.  Emx  Agr.  Soc.  (1858).  Chertsey  (18SS).  Poncasler 
<lS7a>.  OvMln,  Ron.  Agr.  Soc  of  Ireland  (1841).  Sdinburgh, 
Higtdcatd  and  Agr.  Soe.  ^  Scitlnnd  (1764,  incorporated  tn  1787), 
Trmu.  (17*9,  etc.).  HaU&x  ,I8.<»,  enlarged  in  1859).  Ipewlcb, 
SufM  Agr,  Amoc.  (1831).  OUey,  K^Wedote  Apr.  Soe.  Paisley, 
J^nwafuk  Agr.  Sac.  (1802).  Warwick.  WoroeMer  (1836).  Africa  : 
Cape  Town.  Agr.  Soc.  AUsteaua  :  Sydney,  Agr.  Sor.  qf  N.  S. 
Waia.  British  GtriAHA :  Geo rve town.  Bog-  ^P.  ot*d  Oommercial 
Soe.  Cakada:  Montreal,  Sm.  cTAgr.  ISnia:  Calcatta,  Af/r.  and 
ffirrlic.  Soe..  Joum.  (1612,  etc.). 

UxiTEO  States:  Albany,  Stale  Agr.  Soe.,  7%e  OtOfrator  and 
Journal.  Atlanta,  State  Agr.  Soe.  Boston,  Ait.  <tf  Tecbiwtogy. 
liobokeil,  Sterens  /ML  qf  Tk&noI.  HadisoD,  Stale  Agr.  Sne.,  Train. 
(ISSZ,  etc.).  Sacramento,  Soc.  Agr.  amd  Hortk.  San  Francisco, 
Aar.  and  Hort.  Soe.  Tray,  Bemneiaer  Mgtedmic  Inal.  Worcester, 

FkaKCB  :  Alglera,  Soc.  d'Agr.  (1640),  Bidl.  Amiens.  Soe.  Ittdua- 
triaOe  (1861),  Bm.  Angers,  Soc.  Indtuir.  et  Agr.  (ISSP).  BuS.  Bor- 
flaaii  i ,  ?nr  rf  iliir  3oulogne,  Soc.  d'^f^r.  Caisa,  Am>c.  Normawte 
pattrCA^.,TMtuakie,  etc.  0831),  Annuatre (1835,  etc.);  Soc  d  Agr. 

I  rEffident  Agrlcnltural  Societies  exist  In  nearly  every  northern 
and  northwestern  State,  besides  which  there  are  many  local  and 
ipectaliaed  erganizatlOQS.  The  tectanionl  schools  named  In  this 
paragraph  are  not  societies,  but  chartered  educational  Instlta- 
tlaiui.— Ak.  £d.] 


adeCbimeree(m2)i.if*m.  0e6S-'»)and  Btdl.  CUSS,  etc.).  diU- 
on»4ui^Mame,  Soc.  d'Agr.,  etc.  (1798),  JIfAn.  (1807,  etc.).  Btttent 
Soe.  In^wtr.  (1858),  BvU.  Grenoble,  Soc.  dAgr-  et  SBHrrVe.  0SS6), 
9Hd.-Esl  am.  etc.).  Le  Hans,  Soe.  du  MalMel  Am:  (1867),  BulL 
Lyons,  Soe.  da  Sc.  indtutr.  0862).  AntuUea.  MontpeHter,  Soe.  d"  Jor. 
(ms).  BuU.  (1808,  etc.).  Nancy.  Soe.  Cmtr.  (PAgr.  Paris,  Soc  JVbt 
a  Agr.  de  A-onee  (1761 ;  reoonnncted  In  1878 with  a  view  of  inHtroct' 
ing  Government  on  agricultural  matters),  Mtm.andBtilL  Bhetms, 
Aw.  Adttifr.  0836),  BuO.  (1858,  etc.).  Rouen,  Soe.  hidualr.  (1972), 
BaU. ;  Soe.  au  Oommerce  et  de  Find.  Salnt-Jcan-d'Ang^,  3ae. 
d*.dffr.  08J9),  BuU.  (1883,  etc).  St.  Quentln,  Soc  JhduKr.  (18BI9, 
BuU.  Toulouse,  Soc.  d' Jar.  Oesslahy  and  Austria-Hokoart: 
The  migratory  Qmgreai  DeutaOier  Volkawfrihe  first  met  at  Ootba  tn 
1886.  AgTtm.Kroatlach-SUa.Latidwirth».Oet..Bldaer.  Aagsbarg. 
LatKtwbWB.  Ver.,  Landw.  BOtler.  Berlin.  VereiitigU  Berwterkaa- 
fieule  u.  Indwtr.;  Ver.f^  Bffdrd.  da  Oeaerbefieiaaa.  Bonn,  Land- 
wtrihuek.  Oentral-Ver.  Bremen,  londwfrllA^.  Ver.  BreslRQ,  Xand- 
trfrtAs.  Omtral-  Ver. ;  SeAla.  Oerttral.  Oeimbe-  Ver.  Caasel,  Landieiilha. 
Oentrat-ViT.fiUlihea.  Cracov.AkerbauOa.,Annalen.  nantxlc,'P'oCk>- 
vtrtkt.  Qa.  (1^).  Darmstadt,  londurtnAf.  Ver^,  2t»chr.  Dresden, 
JT.  Oekonomie  Qea.;  R.  Sdeha.  nlj/tedmiam.  Fflrth,  Qewerbe-Ver. 
Orats,  K.  k.  Sletermarklache  Landteirlla.  Ga.  CTrellkwald,  Bc^tiae/ter 
Oenlral'Ver.  RaAlt,  LandwMJu.  OaUral'Va:  Hanover.  Oewsrfte- Ver. 
Innsbruck,  K.  k.  Landiairiht.  Oei.  Wochenadtr. ;  Kdrrd.  taduatrte-  a. 
Getoerbe-Ver.  Jena,  XandtcMAa  ltu(.  KSnigsberg,  Otfpreuw.  Loud- 
wM/u.  Oentral'Ver.  Leipsic,  LandtvfrfAs.  Kreta-Ver.:  Atuteehn.  Oa. 
Unz.K.k.LaMiwirttu.0ea.  lAXbeci..LandvriTthg.Ver.,ifittM!U.  MOhl- 
h&UB6a,Soc.Indtt€lr.,SuU.  Tilyiiiich,LandviirlhB.KreU-Ver.:  PiMecftH. 
Ver.  NurembcrgJWi/i<fcftn.V<T.  FeBai,Ungar.AkertKUOe».,Xaaea.; 
BtduatrleUe  tfea.  Prague.  SSAiafscter  &ewerbe-Ver. ;  Jnditatrfe  flea, 
Miith^.  and  Aimaien.  Ratlabon,  LandatrVia.  Kreta.-Ver.,  BoMm- 
frennd.  Stuttgart,  K.  WMbmb.  OntrcU-SleBE,  WochenUaO.  Trieste, 
Akerbau  0a.  TUbingen,  Landwirtha.  Ver.  Vienna,  X  k.  XeMu 
LandwirtAe.Oea.,aachr.  Wiesbaden,  (?(n(*ril«r- Hsr.  SwitzsrlaiU): 
Bern,  (Msonom.  Qes.  Lausanne.  Soc  d'Agr.  de  la  Swiate  Stmaade. 
Zurich,  Ver.  /.  LandtoMha.  u.  Owtenbau.  Italt  :  Bologna.  Soe. 
Agraria,  AtmaH.  Cagllarl,  Soc.  Agr.  ed.  Bcmtom.  Dorence,  Soc. 
fvonom.  ed.  Agr.  Rendiconti.  Milan,  Soc.  Agr.  di  Lontbardia:  Soc. 
Oen.  degH  Affricm.  Ttal. :  Soe.  ^Incoragg.  di  ArU  e  Meaieri,  SiaeortL 
Pem^,  Soc.  Sconaia.ed  Agr.,  AttL  Tnrin,  Accad.  Beale  dl  AgtiaM.; 
Amoe.Agr.  Bal.,Estretlasinni.  \arma-Accad.d AgriCiM.  BXLOIUH: 
Soe.  OerOr.  aAgrtcuH.  (1B54),  BuU.  Ghent,  Soe.  Say.  d'Agr.  et  da 
Bet.  Ll€^.  Sne.  (TAgr.,  Joum.  (1850,  etc.).  Verviers,  Sbe.  rndaalr. 
ft  Q)Tntnerc  (1868),  BiUL  HOLLAND :  Amsterdam,  Aardrpgktmdlg 
Oenootaehap:  Vereemgtng  voor  Vr^kaOijt.  Deitmark  ;  Copenha- 
gen, K.  Landhituah Mrring*  SeMrab;  Del  Statist.  "Mxhark.  Nor- 
way :  Chribtianla,  PtAyMcniAe  Forenfng.  Sweden  :  K.  Landtbrvka 
Akadcmien.  Spain  and  Portuoal  :  Barcelona,  Soc.  Econoot,,  Attaa. 
Lisbon,  Inat.  Real  de  Agric ,-  Sec.  Promotora  de  Indwtr.  Madrid, 
Soc.  Econom.  MntrOenae,  Aiwlea.  Oporto,  Aead.  Polyleetm.  Rcssia  : 
I>orpat,  K.  Livt&ndiache  Oekmom.  Qa.  Jahrbach.  Kazan,  Imp. 
Econom.  Soc,  MottlMy  RrporU.  Moscow,  Imp.  Sor.  qf  Agrkuhttrai- 
iala.  Odessa,  Imp.  Agronom.  Soc.  ifS.  Rusaiu.  RIgn;  Tbchnieal  Soe. 
St.  Peterahuig,  Iim.  Econom  Sx.,  Trans.;  J^/aiicat  Soc  Rooma- 
NiA :  Bucharest,  Soe.  Roumaine  ^Agr. 

XVII.  Literature,  History,  ahd  AKcuxoLoer. 

Tlie  Omgria  International  da  OrientaUata  first  met  at  Paris  In 
1878;  it  issues  Oomplea  flenrfus  (1874,  etc.).  The  Congrit  JHbliogra- 
phiqae  ItUemationtS  held  its  flret  meeting  in  1878,  and  the  Congria 
(lesAmericanialesiisfintm^tingiii  1875.  The  Royal  Societn LSeror- 
ture  (1823,  Incorporated  in  l&ie).  with  Tranaacliona  (4to,  1829-89; 
8vo,  1843.  etc.),  and  the  Royal  Asiatic  Society  (1823),  irith  Journal 
(1834,  etc,),  have  their  headquarters  In  London,  as  well  as  the  fol- 
lowing literary  societies  and  printing  clubs,  all  of  which  Issne 
publications:  Aritlotdian  (1879),  AuUton  (1884),  BaUad  (1988), 
BrawnfTtg  (1881),  Carlyle  (1879),  C/umcer  (1868),  EaHy  EngtMv  Text 
(1861),  Ead  Inata  AneofiaHon  (1866)  BnffliKh  Dialect  (1873),  GatHe, 
Hdrrtw  Litemture  (1872),  Hz-l/ertk  Studia  (ItOT),  Index  (1877),  LBmay 
Anoeiation  (1877),  London  Dialeetictd  (1865).  New  Shakapere  (1873), 
Oriental  Tran^aihn  Fund  (1828),  Pali  Text,  PhiloMblon  (1858),  FM/o- 
lotieal  (1842),  Rnaburghe  ctvb  (1812),  Shorthand,  Wardmortk  (1880), 
Wyriif  0882).  The  Cambridge  Philological  Society,  the  Glaagow  Hun- 
fenan  Cbib  (1871),  the  XaticoeMre  and  (ytoMre  fKMorieal  Society 
(1828),  at  Liverpool,  the  Xancheeter  LUerary  dub,  with  nanaacOona 
OTtd  ftqjCT-a  (1874,  etc.),  and  the  Manx  Society  (1858).  at  Douglas,  may 
also  be  mentioned. 

The  oldest  and  most  Important  society  in  England  deallngwith 
hlftory  and  arcbteology  Ik  the  Sori'ly  qf  Antitpiariet  qf  London, 
which  enthnsiasts  trace  to  an  aAHOci*tion  founded  by  Archbishop 
Parker  in  1572.  The  meetings  were  not  publicly  r^coramencea 
until  1707 ;  the  present  body  was  incorporated  m  1751 :  it  pnb- 
Ilsiies  Vetera  Monwnentn  (fol,, 1747,  etc.),  Archseofogia  (ito,  1770,  etc.), 
and  Proceedingn  (&vo,  1M9,  etc).  The  Roual  Archm>logfcnl  Inttituie 
(1843),  Issuing  the  Arch»ologieal  Journal  (184-1,  etc.);  the  Britialt 
ArcluK^ical  Aiesoeiatton  (1843).  with  Journal  (1846.  etc.) ;  the  Nu- 
wiamatie  .SwVlvnttlWj.IssufnKthe  WwmttmaWfCftj-wiycte  (1888,  etc.) ; 
and  the  Royn'  ftiatorical  Snctetv  (1866),  with  Tranaartions,  belong  to 
London,  as  well  as  the  ftjllo  wing  historical  and  antiquarian  socie- 
ties, all  of  which  Issue  publicatfons :  .4rK»de;  (l  W8),  OiTOfca  (1838), 
emmrodoriim  (17.">l-78,  revived  In  1820).  DtteUnnti  (1784).  fliflt  Dtrc 
(1 S77),  Harleian  tl869).  H'llbein,  Ifuguenol  (1885).  London  and  Middle- 
HKx:  Arckteot.  (IttS-S,  MedalHtla  (im),Middlegex  County  Reenrda  (IftM). 
PiUmnoraphieal.  Pipe  RoU  (im),  ROMaia  Chtb  0879).  Seal  (1883).  Soe. 
Bibl.  Arrheol.  (lH7n),  SfX".  j'*r  Prot.  Ane.  Btrfifteff*  (1877),  Ttp'tgraph' 
ieul  (1880).  The  Socielj/  qf  Antfqttartea  qf  Scotland  (1790),  at  Bdtn- 
borgri,  and  the  Irinh  Archxolom  and  Odlic  Society.  «t  Dublin,  aru 
the  leading  associations  Dumldc  London.  Among  others  are— 
Aberdoen,  New  Scolding  aub  (ISRfi);  Hedfordthtit  ArchmoL  md 
Archtterl.  .*Jw;,  (1844):  Bristol,  Briatol  andOloucealer  Arck.Soe.[1Sn): 
Cambrian  Arch.  A««oc,(lW6);  Cambridfie  Anliq.  Soe.  0840) ;  Dublin. 
Rtry  Nil*,  and  Arch.  Soc.  ;  Durham,  mrleee  Soc.  (1834) ;  Emex  Arch. 
Soc.  0852);  Exeter,  jyioremm  Arch.  Soc.  0841) ;  Glaagow  Arch.  Sur. 
(IR.'*) ;  Kent  Arch.  Soc.  (1857) ;  Lane,  and  ChcKhire  Araia.  Soc  (1868) ; 
Manchester.  CkethiTm  Soc.  (1613);  NeweatOe-^iH-Tyne  Soc.  qfAntiq. 
I  (18181;  Norwich,  Norfolk  and  Norwich  ArtA.  Soc,  (1846):  Oxford, 
1  ArcktCecl.  and  Hi/t.Soc.  08.19) and  HiaL  Soe.  08»^3);  Puthetk  Soe,! 
Su»KX  Arch.  sue.  (1846) ;  Welshpool,  Povyn  Land  Club  (1867);  and 
Yorkthtre  Arch,  and  Topogr.  Auoe.  (1863). 
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Canada.:  Montreal.  Soe.  Hid.,  Mtm.  (1859,  eto.);  Numtm,  aad 
AiU^.  Soe.,  Joum.  (1872,  etc.).  Quebec,  lit.  and  MtL  Soc,  Tram. 
{1837,  etc.).  ToTonXo,  Lit.  attdHUl.Soc  China  :  Hong  Kong, /(oj/. 
AiiaiicSoc.  Shanghai,  Ji'^j/.  4»io(icSbC..Jo«ni.  (1858,eic.).  India: 
Bombay,  Sou.  AriaUc  Soc.  (1841),  Joum.  (1S44,  etc.).  Calcutta, 
Aauaie  Soe.  oj  !!ff>gal.  Joum.  (1832,  etc.)  and  Proc.  (18(i5,  etc.).  Co- 
lombo, itoy.  A»iaUcSoc,Jown.asU,elc).  Singapore,  Aw.  .^aftitie 
Sue. 

United  States  :  Baltimore,  Hiet.  Soc.  Boston,  Matt.  HUt.  Soe., 
OoUetiioJit  (1792,  etc.)  and  Proc  (18.^9,  etc.) :  New  Engl.  HM.-Qen. 
Soc.  (18-)6l,  Proc.;  Amer.  OrlenUU  S-x.  (1643),  Joum.  (1849,  etc.). 
Brunswick  [Me]., /((W.  Chicago,  ffisi.  Sf)c.  Concord,  Hirt.  Soc.. 
CM.  (1824,  etc.)-  Hartford.  ATiter.  PhUolog.  Sac. ;  HM.  Soe.,  CoU. 
(1860,  etc.).  Madidon  [Wis.].  Hitl.  Soc.,  OoU.  (1855,  etc.).  Minneap- 
olis, HUL  Soe..  CoU.  (1869,  etc.).  Montpeller,  HM.  Soc.  of  Vemwnt, 
0)«. (1869, etc.).  [NevrHaven,.,4niertai«On<f7i/(i/5ocic/i/].  XewYork, 
Hist.  SeCjj  OoU.  (ISll,  etc.);  Gatealog.  Soc.;  Amer.  hbi-aru  Attae. 
p876),  lAbr.  Joum.  Philadelphta,  HiM.  Soc.  Mem .  (1826,  etc.) ;  Xu- 
taltni.  and  Arch.  Soc.  (186a).  Portland,  Maine  Hint.  Sue.  (M.  (1KJ1.  ' 
etc.).  Providence,  HUL  Soc.,  OoU.  (1827.  etc).  KIchmond,  Virg.  ; 
Hint,  and  PhiL  Soc.  Publ.  (1874,  etc.).  SL  Louis,  Missouri  Hist.  Soc. 
Savannah,  IBM.  Soe.,  OoU.  (1840,  etc.).  Topeka,  HiM.  Soi^..  Trans. 
11881,  etc.).  Worcester,  .^mer.  Anliq.  Soc.,  Proc.  and  Arch.  Ama: 
(1820,  etc.). 

FRANCE:  The  OongrisAreliiotogiquedelaPraTKe6nitm^i  in  18S4. 
Algiers,  Soe.  HisL  (1M6),  SevM  (1856,  etc.).  Amiens,  Soc.  dee  ArUiq. 
(IsSe),  Him.  (1838,  etc.)  and  £ua.  Angoulfime,  Soc.  Arch,  et  Hift. 
(1841),  BvU.  Bordeaux,  Six.  Arr.hM.  (1873).  Caen,  Soc.  dcs  Anliq. 
d^yormaadle  (1824).  Mim.  (102.%,  etc.)  and  Bull.  (1860,  etc.);  Soc. 
I^'ran.  d^Arch.  (1834),  CompLet  Rend,  {im,  etc.)  &nA  BuU.  .WWis.  (1835, 
etc.).  CoostAnline,  Sue.  Arch.  {l8&2),Reca£a.  Dijon,  Oomm.desAntig- 
fitMs  (1830),  Mim.  (1832,  etc.).  Limoges,  Soc.  HM.elArch.  (1815),  BuS. 
Lyons,  Soc.  HisL,  LiU.,  el  XrcA.  (1807),  Mim.  (1861,  etc.).  MontpeUler, 
Soc.  Arch.,  Mim.  (1835  etc.).  Nancy,  Soc.  d'Arch.  de  Lurraiwt  (1848), 
.¥i(».(l&')0,etc.)andjoiim.  (1862, etc.).  Nantes, Soc. -4 rcA.  (l84S),BuW. 
(18.')9,  etc.).  Orleans,  Sac.  ArcK  et  Hid.  (1849).  Mim.  (1851,  etc.)  and 
HuU.  Paris,  Soc.  Nat.  da  Antiq.  de  Fr.  (tiased  on  the  Acadimle  tW- 
((ww),JtfAn.(1817.ete.)andBt(a.(1867,etc,):Soc.fte  CHisl.  de  France 
(1833),  has  published  about  270  vols. ;  Soc.  de  tEcole  Nat.  dea  Gharics 
(1854),  Bibliolhlqiie;  Soc.  AstaUqtie  (18221,  Journal  Aaiat.  \\S2^  etc.), 
etc;  Soc.  Frtin.  dATch.etde  Niantsm.;  Soe.  de  F HiM.  du  jW  FYan.; 
Soc.  de  LinmisHque ;  Soc.  bihliogr.  (1868),  J\}lybmon.  Polders,  Soc. 
des  Anliq.  (1834),  Mtm.  Rouen.  Soc  de  CHOi.  de  Norm.  (186'J).  PmW. 
Toulouse,  Soc.  Arch.  (1831),  J/im.    Tours,  Soc.  Arch.  (1840).  Mim.  < 

il842,  etc.).  OER.HANY  and  ArsTRiA-HuNOARY :  Oesam.  \'er.  d. 
X  efeach.  u.  AU.  Vereine  (18W).  Agram,  Oes.  f.  Siid-Sl'iv.  AlUrth.  I 
Altenburg,  Gesch.  u.  AUerthums  Oes.  (1838),  MOlheU.  (1811,  etc.).  I 
Allgsburg,  HisL  Ver.  (1820,  reorganized  in  1884),  Jahreiber.  (1835. 
etcO.  BgAeTi.AUerthtims-Ver.{m4),Sehriflen.  Bamberg, /Tii Fcr. 
(IKTO),  Ber.  (1834,  etc.).  Berlin,  Vcr.  f.  Qeseh.  d.  Mark  Brandenb. 
I83fi).  fbrschungen  (1841,  etc):  Ver.  f.  d.  Oeseh.  Berlins  (1865), 
icA,-tfle«  ,■  Hist.  da.  (1872).  MWuril.:  Archmog.  Oes.  (1841),  Ateluiol. 
Zeilung;  Namtsm.  Oes.  (lfM3),  Jahresber.  (1845,  etc.).  Herald  (1869) ; 
Phil.  Bes.  (1848),Der  (1861,  etc.) :  Oes./.  D.  Pf-Uoloffie  (1877), 

Jahresber.  (1879,  etc.).  Bonn.  I'er.  f.  Allcrth,  (1841).  Jahrenter.;  Soc. 
PhOotoga  (1854).  Brandenburg,  HiM.  Ver.  (1868),  Jahresber.  (1870, 
etc.).  Braunsberg,  Hist.  Ver.  (1856),  Ztschr.  (1&5S,  etc.).  Breslau, 
Ver.r.  Oeseh.  u.  All.  Sehl.  (1816),  aiscAr.  (I8.'«,  etc.) ;  BreeUmer  Dich- 
tersdmic  (1860).  Oascl.  Ver.f.  Hess.  Gench.  (1S34),  Zlschr.  (1837,  etc.). 
Cologne,  iflai.  Ver.  (ls.il),  innn/en  (liw,  etc.).  Darmstadt,  Hid. 
Fer.Tl834),  Arcbiv  (18:!5,  etc.).  Dresden.  K.  SOela.  Alt.  Vcr.  (1824), 
Jahreeber.  (ISft'i.  etc.)  and  MilthcU  (18;i5,  etc.).  Frankfort,  Ges.f. 
Deutsehlands  dlL  Geschicliiskiitidf  {lEVi;  since  1875  under  guidance  ' 
of  Cenlral-Dir.  d.  Mon.  Oerm.^,  Mm.  Gnm..  (18211,  etc.) :  Ges.  f.  Oeseh.  i 
M.  Kunsl  (1837),  MiUheU.  (1858,  etc.) ;  Preics  D.  Hoch^ifl  in  Goethe's  ' 
Kflirt-Aaus  (1859).  Halle,  Vtur.'Siichs.  Ver.  (1819),  MiliheU.  (1822,1 
etc.);  D.  Morgenl.  Gee.  (18441,  aecflr.  (1847,  etc.)  and  AMmndl.  (18.VJ, 
etc.).  Hanover,  HisL  Ver.  (1835),  ZTwiftr,  Kiel,  Oes.  f.  Gegrh.  SchL- 
Holst.  (1838,  reorganized  in  187.'!),  Archiv  (1S33,  etc.)  and  Zlschr. 
(1870,  etc.).  Leipsic,  D.  Oes  t.  Erjorschung  valerl.  Spr.  u.  A/lerlh. 
(1697,  reorganiBcd  in  1824),  Jahraixr.  (1825,  etc.)  snd  MUtheU.  (IRW, 
etc.) ;  PiirtUichJaiAonov^skis  Oes.  (17(jS),^c(a  (1772.  etc.) :  Bori-ciiver, 
il.  D.  BuchhdndJer  (182.^),  BorsentlaU  (im,  etc.);  Hi'i.  Theolog.-. 
Oes.  (1814).  LUbeek,  Hamixher  Ofs.  Ver.  (18711).  Mnnich,  HiSL 
Ker.  (18371,  .ircWt)  (1839,  etc.):  ^ZtertAiinwVi-r.  (iSfitl.  Nuremberg. 
pegttaischiT Blumenorden  (1644),  had  united  with  iiln  1874  tbe  I.u. 
Ver.  (1839).  Prague,  Ver.  J.  Oeseh.  Ratisbon,  Hurt.  Ver.  (1830),  Fer- 
Anndi.  (1832,  etc^.  Schwerln.  Ver.f.  MecH.  Oeseh.  u.  AUerthumsk. 
(1835).  Jahrbtich  (1836,  etc.)  and  other  publfcattons.  Stuttgart.  IM. 
Ver.  (1839),  Bibliothek  (1843,  etc.);  Wdrttemb.  AUerth.  Ver.  (1S4S). 
Vienna,  K,  k.  Orient.  Akad.  Wetmar,  D.  Shakespeare  Oes.  (1864), 
•Jahrtmch  (1866,  etc.).  Wiesbaden,  Fcr.  /.  Nass.  AaerCh.  (1821), 
Annalen  (1830,  etc.).  WUrzbnrg,  Hist.  Ver.  (1830),  Archiv  (1833). 
Switzerland  :  Basel,  Hist.  u.  Anliq.  Gea  Bern,  Srhweis.  Hist.  Oes. 
Freilnirg,  Soc.  dHisL  Geneva,  Soc.  dHisL  ei  it  Arch.  I.au)<anne, 
Soc  dJitst.  Zurich,  Soc.  d'HisL;  AnUq.  Oes.  Italy  ;  Genoa,  Soc. 
di  Storia  Patria.  Naples,  R.  Accad. ;  R.  Accad.  ErcoUmese.  Rome, 
Accad.  Rom.  di  ArA. :  Soc.  Rom.  di  Storia  Pairia ;  Inst,  di  Corr. 
Arch.;  Brit,  and  Amer.  Arch.  Soc.;  K.  Detitsch.  ArchHolog.  InsL. 
Arch.  Zing.  (1813-S))  and  Jahrb.  Turin,  JJaii  Deputaz.  di  Stor.  Pair. 
Belqiuh:  Antwerp,  Aeatl.  iTArchiU.  (1812),  BtiU.  (ISTifi,  etc.). 
Bruges,  Soc.  pfur  FHist.  ei  tes  Antiq.  de  la  Ptandre  (IKW),  PuU. 
Bnuseis,  Sue.  de  mist,  de  Bdgimte[\9a9^,  Publ. ;  Soc.  Roy.  de  Nttmitm. 
(1841),  Rerue ;  S<c.  des  BibtiophOes  (IB6.'»).  Ghent,  Ron.  des  Beaux- 
ArU  tl  de  la  LiO.  (1808).  AnnaUs  (1814.  etc.) ;  WiUems  fbnd  (1851). 
Li6ge,  InsL  ArrhM.  (1852),  BiUt.  (1852,  etc.).  Louvnin,  S"C.  LitL 
(1S:?J),  Mtm.  and  PM.  Mons.  (Xrcle  ArchM.  (1856).  Annalts  (1857, 
etc.).  Toumai.  Soc.  HM.  et  LUI.  (1846),  BidL  (1849,  etc.).  Verviers, 
Soc.Areh.  Ypres,  Soc.  M**.  (1861).  Holland  :  Lcyden,  v4cnd.  Ltw- 
dtmo-Balava.  Luxembourg,  Inst.  ArehioL  (1846,  reorcanlzed  In 
1862),  vlfinoies  (1819,  etc.).  VlKcht,  Hist.  Genoolschap.  Denmark: 
Copenhagen,  TdoMd.  LiO.  Stiskab;  K.  Danske  Selskab;  K.  Norditk 
Otttskr^  Sdakab.  Keykjavllt  (Iceland),  Fomlrif<irfeJag.  Nohway  : 
Carlatlania,  Norske  Hid.  Furening;  iforske  Oldtkrift  Selskab.  SwE- 
DBM:  K.  Vitlerhrts  HisL  och  Anttq.  Akad.;  Svenska  Akad.  Spain: 
Barcelona,  R.  Acad,  de  Buenos  Letras;  Madrid,  R.  Acad,  de  Cienc. 
Mor.  y  Pol.;  R.Aead.  Esp.  Arq.;  R.  Acad,  de  la  HisL  Greece: 
Athena,  Soc  Archiol.  Kcssia  :  Helslngfors,  Pinska  LitL  S/iUskapet. 
Hf  taa,  CbuWond  Soc.    Lit.  and  Art.  Moscow,  Imp.  Russ.  Soc.  qf  HisL 


and  Antiq.  ;  Archseolog.  Soe.  Narva,  Arehxolog.  Soe.  Odessa,  BisL 
and  Antiq.  Soc.  KlgA,  LeU.  IM.  Oes. ;  Hist,  and  Aidiq.  Soe.  St.  Pete n- 
bUTv,  Russ.  Hlft.  Soe.  Turkey  :  Constantinople,  Soc.  for  Adv.  sf 
Turkish  LU. ;  HeUenIc  Pkilotog.  Soc.  Japak  :  Yokohama,  AaiMe 
Soc.  ef  Japan,  Trtmt.  (Itf74.  etc.). 

XVlII.  Okographt. 

The  Congris  Tnienuitionai  pour  la  Progris  des  Sciences  Oiograpk- 
imes  first  met  la  1871.  The  Royal  Beographieat  SoeSeiy  ^  Lonatm, 
founded  In  1830,  had  Joined  to  it  in  the  following  year  the  Afritaas 
Association  (1788),  the  saccessor  of  tbe  Saturday  Club:  the  Palea- 
Hne  Associalirmi.\&Xi)  became  merged  with  It  In  1834.  It  publlshea 
Joumai  (is;«,'etc.)and  Proceedings  etc.).  The  Hakivyt Soeietf 
(1846)  has  printed  more  than  70  vols,  of  rare  voyages  and  travels. 
Tbe  Alpine  Club  (1858),  whose  publications  are  Peaks,  Passes,  ana 
Glaciers  {\>m-f-'2)  and  Journal  (1863,  etc.),  and  the  Palestine  Erjito- 
ration  Fund  (INm),  publishing  Quarttrly  Statement  (1869,  etc.)  and 
Memoirs,  meet  In  London.  The  SeoUish  Geographical  Society  (1884) 
has  its  centre  at  tldinburgh,  and  Issues  the  Scottish  Geographical 
Magazine,  MaufhcMer  baii  aim  &  Geographical  Soeitty.  AuBtEA- 
lia:  Melbourne,  O'ogr.  Soc.  Sydney,  Oengr,  Inst.  Canada: 
Quebec,  Oeixrr.Sur.    INDIA  :  Bombay,  Oeogr.Soe.,  TVaiis.  (1836. etc.). 

United  States:  New  York,  ■47n*r.  Oeogr.  landStalisL)  Soc.,  Bu2L 
(1852,  etc.).  Jnui-n.  Wft.  etc.).  and  Proc  (1862,  etc.) ;  Palestine  En- 
ploTotion  Soc.  (ISTU).  Frame  -  Bordeaux,  SM.  de  Qiogr.  Qmmcr- 
dale  (IHli).  BuU.  Ljons.  .Soc.de  Gtogr.(.lS73),Bvlt.  Marseilles,  Soc. 
de  GtooT.  (1676).  BuJL  Paris,  Sor.  de  Otogr.  (1821,  reorgRnlz«4  in 
1827),  BuU.  (1822,  etc.).  GERMANY  and  Austria-Hungary:  D. 
Geographentag  (1881).  Veihandl.;  D.  Alpen-Mer.  (1869),  Zitchr.  u. 
JoArt).  0869,  etc.).  Berlin,  Oes.  /  £rdtwnde(1828),  ZtocAr.  (1853, etc.) 
and  Fcr/i(HM//.(lH73,etc.)  ;  Ges  xur  Erfortehing  AeqvaL  AJtittas^XinZ), 
Oorr.-BlntL ;  Afiik.  Qe*.  (1878),  MilUira.  Bremen,  Oeograph.  Ges. 
(1877),  Gcogr.  Bliitler.  Carlsruhe,  Badisehe  Geogr.  (?ct.J1880),  Ver- 
hmdl.  Cassel,  Ver.f.  Erdk.  (1882).  Darmstadt,  Fct-./.  &dt.  (1846). 
NoUxblatt  (IS.'W,  etc.).  Dresden.  Ver.  J.  Erdk.  (1863),  Jahresber. 
Frankfort,  Ver.  f.  Geogr.  u.  S(a(M(.  (1836),  Joftreefter.  Halle,  Ver.  /. 
Erdk.  (1873).  Hamburg.  Gaxr-  (1878),  JoIrreAct.  Hanover. 
Oeogr.  G^.i\^^),Jahreibtr,  Jem.,  Oeogr.  Oes-llSSO),  MiUheil.  Leip- 
sic, Ver./.  i'rdi.  (1861),  Ja/irfs6er.  Lilbeck,  Oeoffr.  0«.  (1880).  Mu- 
nich, Geogr.  Oes.  (1869),  Jahresber.  Pesth,  Hung.  Geogr.  Soe.  (1873), 
Vienna,  K.  k.  Oeogr.  Oes..  MiOh.  (1857.  etc.) ;  Ver.  der  Geogr.  Wei- 
mar, Oeogr.  Inst.  Switzerland:  Bern,  InsL  Geogr.;  Schweii.  Al- 
pai'dub.  Geneva,  Soc  de  Qiogr.,  Mim.  (1860.  etc.).  Zurich,  Kar- 
ten-Ver.  Italy  :  Rome,  Soc.  Oeogr.  Hot.,  BulL  (1868,  etc.).  Turin. 
Otrcolo  Oeogr.  Ral.  (1868).  Belgium:  Antwerp,  Soc.  Beige  de  Otogr. 
(1870),  BuA.  Brussels, Soc.  Sf^deO^wr.  Holland;  Amsterdam, 
Het  A<a-driikskundig  Oenool.,  T'jdschrifl  (1874,  etc.);  Landknndige 
Genoolachap.  Denmark:  Copenhagen,  Geofr'  Selstab.  Spain ajid 
Pohtuoal:  Lisbon,  Soc.  de  Geogr.,  iBo/.  (1876.  etc.).  Madrid.  Sue 
Geogr..  BoL  (1876,  etc.).  Ri'ssia  :  Irkutsk,  Gmmt.  Soc..  Bull  (1871, 
etc.).  St.  Petersburg.  Imp.  Russ.  Geogr.  Soc..  Mrm.  (1849,  etc.)  ana 
Bud  (1865,  eic).  TIflls,  Oeogr.  Soc,  Mem.  (IW*,  etc.).  Egyit: 
Cairo,  Soc.  Kbidiviaie  de  O'fogr.,  BtUl.  (1876.  etc.).  Japan:  Toklo, 
Oeogr.  Soc.  Central  and  South  America:  Buenos  Ayres,  InM. 
Oeogr.  ArpenL  Mexico,  Soe.  de  Geogr.  ed  Estad.,  BoL  (1861,  ^.). 
Rio  Janeiro,  R'ly.  Oeogr.  Soe. 

BiBUOGRAPriv.— The  OUai.  of  Pnnted  Books  in  the  BriUsli 
Museum  (IMl).  folio,  s.v.  "Academies,"  contains  a  list  of  all  the 
publicaliuns  of  societies  at  that  lime  In  the  museum.  This  baa 
been  re  arranged  and  greatly  enlarged  as  Academies  (1885-86).  5 
parts  folio.  See  &\ao  Annuaire  des  Soc.  Sav.  de  la  France  eider  Elrm- 
ger  (1816).  8vo ;  A.  d'HCrlcourt,  Annuaire,  1863-66,  3  pts.  Svo :  OaL 
<d Period Irnl*  in  Hndleinn  Lib.,  pt.  HI.  Pbreign,  1880.  Svo ;  S.  H.  Scud- 
der,  CaL  o/'Srien/</<r  SCWn/a.  16X1-1876,  Camb.  (U.  S.l.  1879,  Svo.very 
compieie :  P.  E.  Rlehter,  Periodica  im  Besitx  des  k.  off.  Bal.  z» 
Dresden.  1880,  8vo  ;  Oit  qf  Tixins.,  etc..  in  Radcllffe  Lib.,  1884,  8vo: 
List  qf  fhreign  Corr.  qfUte  Smithsonian  InsL  18S6,8vo.  British  socie- 
ties are  now  welt  represented  in  the  Year  Book  the  Scieniiftc  and 
Learned  Societies  i(f  Orent  Brit,  and  Ireland.  1884,  etc  See  also 
Hume's  Learned  S-jriclies  and  Printing  (Subs  of  the  V.  1853,  Svo ; 
E.  Malliy,  Insi.  Sc.de  la  Ornnde  Bret.,  1861-67,  6  ptB.;  H.  G.  Bohn, 
App.  to  Bibliographer's  Manual.  1864.  8voj  Engt.  Oatal.  of  Books,  1864- 
82.  8  vols.  Svo ;  and,"  Sc.  Societies  and  Field  Clubs,"  In  Nature,  v., 
vlli.  For  France,  see  U.  Robert,  Bibl.  des  Soc.  Sttv.  de  laPraat4x.  pU 
i.,  1878 ;  F.  BoulUier,  L'ImtitttI  el  les  Acad,  de  Province.  1879,  Svo ; 
Bibliogr.  des  Trtivniix  Hitt.  etArch.  publ.  pw  le*  Soc.  Sao.  de  la  France. 
1885,  etc.,  4to  (in  prog.).  For  Germany  and  Austria-Bungary,  see 
H.  A.  Stfihr,  AUg.  Deutaehes  t'fTdneftaMdJmcft,  1873,  etc.,  8vo;  J.  MQl- 
ler.  Die  viss.  Vereine  u.  Oes.  Deuischlandt  im  \9tm  Jahrh.,  1888,  4IO 
(in  prog.) ;  J.  Winckler,  Die  period.  Presse  Ocsterreichs,  1875.  Svo ; 
and  P.  A.  F.  Walther  for  German  historical  societies  (1845).  K. 
Huth,  Verzeichniss,  Berlin.  1887.  etc.  (in  prt^.),  describes  publ lc»r 
tions  of  societies  relating  to  natural  science.  See  also  "  Lea  Con- 
grte  Sclentlflques,"  by  Count  de  Marsy,  in  Qwnpte  Rendu  du  Cotf 
gris  Biblifigr.,\g79.  For  Belgium,  see  Introd.  d  la.  Bibl.  de  la  Bet- 
gique,  1875.  For  Italy,  see  G.  Ottino,  La  Stampa  Periodica  tn  Ratia, 
1875,  Svo,  For  Russia,  conmlt  C.  Woldemar,  Qesch.  d.  russ.  Oeiehr- 
te7i'  und  Schi'l-AnstaUen,  St-  Petersburg,  1H6.'>,  8vo,  and  Kawall, 
Die  neuen  russ.  Naturjbneliergeaellschitflen,  Riga,  1872-74.  (H.it.T.) 

SOCTKTY  ISLANDS.  See  Tahiti  Archipelaoo. 

SOCINUS.  tha  Ijatinized  form  of  the  Italian  Soo- 
oini,  Sozini,  or  Sozzini. 

I.  Lelio  Francesco  Maria  Sozini  (1525-1562), 
theological  inquirer,  was  bom  at  Siena  on  2dbh  Jan- 
uary, 1525.  HiB  family  descended  from  Sozzo,  a 
banlter  at  Percena,  whose  second  son,  Mino  Sozzi, 
settled  as  a  notary  at  Siena  in  1304.  Mino  Sozzi's 
grandson,  Sozzino  (d.  1403),  was  the  ancestor  of  a  line 
of  patrician  jurists,  of  whom  Mariano  Sozzini,  senior 
(1397-1467),  was  the  first  and  the  mMt  famous.  Lelio 
was  the  sixth  son  of  Mariano  Sozzini,  junior  (1482- 
1556),  hy  his  wife  Camilla  Salvetti.  The  famUy  nwme 
is  variously  spelled  (usually  "Socdni"  by  modern 
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writeis) Lelio  iDvariftbly  uses  the  furm  "Sozini," 
lAtiniziiij^  it  "Sozious";  his  nephew  Fausto  (see 
below)  wntes  "Sozzini"  and  "Socinm"  Sozini  was 
educated  as  a  juiiat  under  his  father's  eye  at  Bologna. 
Aooordtng  to  MelanchthoD,  it  waa  his  desire  to  reach 
the  foatex  juris  which  led  him  to  Biblical  studies  and 
hence  to  the  rejection  of  ^'the  idolatry  of  Rome." 
Later  on  he  acquired  some  knowledge  of  Hebrew  and 
Arabic  (he  gave  to  Bibliander  a  manuscript  of  the 
Koran)  as  well  aa  Greek,  but  he  was  never  a  laborious 
■tttdent.  His  father  supplied  him  with  means,  and 
on  coming  of  age  he  went  to  Venioe,  the  headquarters 
of- the  eTangeUcal  movement  in  Italy.  A  tradition 
first  pabliahed  by  Sand  in  1678,  and  amplified  by  sub- 
sequent writers,  makes  Sozini  the  leading  spirit  in 
certain  alleged  theological  conferences  at  Vicenza, 
ablaut  1546,  which  are  said  to  have  forecast  the  main 
positions  of  the  Unitarian  heresy ;  but  the  whole  ao- 
t»imt,  including  the  story  of  the  flieht  of  Sozini, 
mu»t  be  rejected  as  mythical.  At  this  period  the 
standpoint  of  Sozini  was  that  of  evangelical  Protest- 
antism ;  his  mental  temper  presents  a  singular  union 
of  enthusiastic  piet^^  with  a  love  for  the  subtleties  of 
theitlogieal  speculation.  It  was  at  Chtavenna  in  1547 
that  he  came  under  the  influence  of  a  gentle  mystic, 
Camillo  of  Sicily,  sumamed  "Renato,"  whose  teaoh- 
iag:  anUcipated  at  man^  points  that  of  Uie  early 
Quakers.  Pursuing  his  r^igious  travels.  Soxini 
visited  Swtt^rlapd,  France,  England,  and  Holland, 
returning  to  Switzerland  at  the  close  of  1548.  He 
had  commendatory  letters  to  the  Swiss  churches  from 
Xioolas  Meyer,  envoy  from  Wittenbei^  to  Italy  ;  but 
his  family  name  was  a  sufficient  passport,  and  wher- 
ever he  went  his  personal  charm  won  friends.  We 
find  him  in  1549-50  at  Geneva  and  Basel  (with  Se- 
bastian Miinster),  but  chiefly  at  Zurich,  where  he 
h^jirea  with  Peliican.  He  spends  eleven  months 
(July,  1550,  to  June,  1551)  at  Wittenberg,  at  first 
under  Melanchthon's  roof,  then  with  Johann  Forster 
for  the  improvement  of  his  Hebrew.  From  Witten- 
berg Sozini  returned  to  Zurich  (end  of  1551)  after 
Tii^itini;  Prague,  Vienna,  and  Cracow.  PoH^caI  events 
attntcted  him  back  to  Italy  in  June,  1552.  Two  visits 
to  ^^  iena  (where  freedom  of  speech  was  for  the  moment 

EiiS^ible,  owing  to  the  shaking  off  of  the  Spanish  yoke) 
rr>u<;ht  him  into  fruitful  contact  with  his  young 
nephew  Fausto.  He  was  at  Padua  (not  at  Geneva, 
as  is  uf^ii  said)  at  the  date  of  Ser^'etus's  execution 
(liTth  October,  1553).  Thence  he  made  his  way  to 
Basel  (January,  1554),  Geneva  (April),  and  Zurich 
(May),  where  he  took  up  his  abode. 

Calvin,  as  well  as  Melanchthon,  received  Sozini 
with  open  arms.  Melanchthon  (though  a  phrase  in 
one  of  hia  letters  has  been  strangely  misinterpreted) 
never  regarded  bim  with  theological  suspicion.  To 
Calvin's  keen  glance  Soiini's^  over-speciuative  ten- 
dency and  the  genuineness  of  his  religious  nature  were 
MuaUy  apparent.  A  passage  ofren  quoted  from  one 
of  Calvin  H  letters  to  Sozini  (1st  January,  1552)  has 
been  oonatnied  as  a  breaking  off  of  amicable  inter- 
diurse  ;  but,  while  more  than  once  uneauy  apprehen- 
■iims  arose  in  Calvin's  mind,  there  was  no  breach  of 
correspondence  or  of  friendship.  Of  all  the  Reform- 
ers BullingerwasSozini's  closest  intimate,  his  warm- 
est and  wisest  friend.  Sozini's  theological  difliou1tie» 
turned  upon  the  resurrection  of  the  body,  predestina- 
tion, the  ground  of  salvation  (these  were  the  points 
on  which  he  corresponded  with  Calvin),  the  doctrinal 
baas  of  the  original  gospel  (queries  addressed  to  Bul- 
Itnger),  the  nature  of  repentance(to  Rudolph  Gual- 
thar),  the  sacraments  (to  Johann  Wolff).  Not  till  the 
&te  of  ScTvetus  had  directed  his  mind  to  the  question 
of  the  Trinity  did  he  throw  out  any  doubts  upon  this 
aa^ecL  At  (Geneva,  in  April,  1554,  he  had  uttered 
incautious  remarks  on  the  common  doctrine,  empha- 
siied  in  a  subsequent  letter  to  Martinengo,  the  Italian 
pastor.  Bulltnger,  warned  by  several  correspondents 
Mndwding  Clalvin),  question^  Sosini  as  to  his  futh, 
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and  received  from  him  an  explicitly  orthodox  confes- 
sion, afterwards  reduced  to  writing  (15th  July,  1555), 
with  a  frank  reservation  of  the  right  of  fiirther  in- 
quiry. A  month  before  this  Sozini  had  been  sent 
with  Martino  Muralto  to  Basel  to  secure  Ochino  as 

fiastor  of  the  Italian  church  at  Zurich.  There  can  be 
ittle  doubt  that  the  minds  of  Sozini  and  Ochino  (a 
thinker  of  the  same  order  as  Camilto,  but  with  finer 
dialectic  skill)  acted  powerfully  on  each  other  in  the 
radical  discussion  of  theological  problems.  Suzini  lost 
his  father  in  1656,  an  event  which  involved  him  in 
pecuniary  anxieties.  To  what  property  he  was  en- 
titled does  not  appear;  he  got  nothing  under  his 
father's  will.  Fortified  with  the  most  influential  in- 
troductions (including  one  from  Calvin),  he  visited  in 
1558  the  courts  of  Vienna  and  Cracow  to  obtain  sup- 

Sirt  for  his  appeal  to  the  reigning  duke  of  Florence, 
is  object  was  to  realize  his  own  estate^  and  secure 
that  of  hia  family.  It  is  a  sufiiciently  curious  circum- 
stance that  Melanchthon's  letter  introducing  Sozini  to 
Maximilian  It.  invokes  the  historic  parallel  of  the 
emperor  Constans  rendering  a  hospitable  reception  to 


Athanasius,  when  he  fled  from  Egypt  to  Treves. 
Well  received  out  of  Italy,  Sozini  (mw  does  not  ap- 
pear to  have  got  beyond  Venice)  found  he  could  do 
nothing  at  hom&  The  Inquisition  had  its  eye  on  hia 
family :  his  brother  Oomelio  was  imprisoned  at  Rome ; 
bb  brothers  Celso  and  GamiUo  and  his  nephew  Fausto 
were  "reputati  Luterani"  at  Siena,  uid  Camillo  had 
taken  refuan  in  flight  In  August,  ]^59,  Sozini  re- 
turned to  Zurich,  and  we  hear  little  more  of  him. 
Hia  brief  career  ended  on  14th  Mav,  1562,  at  his 
lodging  in  the  house  of  Hans  Wyss,  siik-weaver. 

The  news  of  his  death  reached  his  nephew  at  Lyons 
through  Antonio  Maria  Besozzo.  Fausto  rejMiired  to 
Zurich  and  got  hi.s  uncle's  papers,  comprising  very 
little  connected  writing,  but  a  good  many  notes.  Fausto 
has  so  often  been  regarded  as  a  plagiarist  from  Lelio 
that  it  may  be  well  here  to  state  that  his  debt  to  Lelio, 
somewhat  over-estimated  by  himself,  w&a  two-fold. 
(1)  .He  derived  from  him  in  conversation  (1552-53) 
the  germ  of  his  theory  of  salvation  ;  (2)  Lelio' s  para- 
phrase (1561)  oUapxii  in  John  i.  1  as  *'the  beginning 
of  the  gospel '  gave  Fausto  a  hint  of  Biblical  exegesis 
by  help  of  which  he  constructed  a  new  Christology. 
Apart  frvm  these  suggestions,  Fausto  owed  nothing  to 
I*lio  except  a  curiously  far-fetched  interpretation  of 
John  viii.  58,  and  the  stimulating  remembrance  of  his 
pure  character  and  brilliant  gifts.  The  two  men  were 
of  totally  different  genius.  Lelio,  impulsive  and  in- 
quisitive, was  in  quest  of  the  spiritual  ground  of  re- 
ligious truth ;  the  drier  mind  of  Fausto  sought  in 
external  authority  a  basis  for  the  ethical  teaching  of 
Chrialianity. 

Soziui's  extant  writings  are  (1)  Dr  ^iucramentis  Ditaertatio, 
four  parts,  1560,  and  (2)  J)e  RMiirrectioiif, »  fragment.  Both 
were  first  printed  in  F.  et  L.  Sodni,  item  E.  Soneri  Traetatiia, 
Amsterdam,  1654,  16mo.  To  these  maj  be  added  his  On- 
femon,  l.'xw  ipriated  in  Hottiofter,  Hi»i.  Ecciv.  N.  T.,  vol. 
iz.,  sec.  16,  part  5, 1667),  and  abont  twenty-four  lettora.  some 
Rtill  unprinted ;  but  the  most  important  will  be  foand  in 
Illgea  and  Trechsel,  and  itlic  earliest]  in  the  edition  of 
Calvin's  works  by  Bauin,  Cunitz,  and  Reu»s.  Sand  adds  a 
Rhajuodia  in  Etaiam  Prophetam,  of  which  nothing  is  known. 
Beza  suspected  that  Sozini  had  a  hand  in  the  De  Hxretieili 
an  aint  persequmdi,  1553,  aud  to  him  has  also  been  assigned 
the  Contra  LibeUum  CViIrtm,  1554  ;  but  these  ascriptions  were 
not  made  till  his  nephew  had  identified  hia  uame  with  ac- 
tive heresy,  and  are  not  supported  by  internal  evideac«. 
To  Lelio  also  Beza  assigned  (in  1.567)  au  anonymous  Expfi- 
catio  (1562}  of  tho  proem  of  St.  John's  Gospel,  which  was 
the  work  of  Fausto.  This  error,  adopted  by  Zanchi,  hu 
been  the  chief  source  of  tha  miBconccption  which  represents 
Lelio  as  a  heresiarch.  In  Franc.  Guinio's  Dtfenaio  Cath. 
DocL  deS.  Trin,,  1590-91,  is  an  anonymous  mwmerafto  of 
motivee  for  adhering  to  the  doctrine  of  the  Trinity,  by 
some  asOTib«>d  to  I^lio,  by  others,  with  somewhat  more 
probability,  to  Fausto. 

For  the  lits  of  L.  Roxini  the  beitt  guide  Is  Trechxel,  DieProL  A»- 
Utrin.  wrj.  Socin,  vol.  U.,  1S44 ;  but  there  are  valoable  materials  in 
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ingMi.  VUa  L.  aoeM,  UU.  and  oneolallr  ^/Molm  ad  FVon  A 
Dedrimm  JU  Soe.,  eus..  m».  Wallue  (AnUkin.  Biog.,  1860,  ii.  68) 
gtres  the  ordinary  Unitarian  view,  relying  on  Bocx,  Da  Porta, 
and  LdUeneckl ;  see  also  Bonet-Uatuy'B  Ear^  aamts*  oj  EttgtUk 
EMt  CMH.,  iSM,  chap. «.  Dae  baa  bam  mada  abOT«  of  imprinted 
sources. 

II.  Facbto  Paolo  Sozzini  (1639-1604),  theological 
writer,  was  bom  at  Siena  on  5th  December  1539,  the 
oolysoo  of  Aleasftndro  SoxiiDi,  "prinoeps  subttlita- 
tum,"  by  Agaese,  daughter  of  Boignege  FetruooL  He 
was  thus  descended  on  the  one  side  from  the  long  line 
of  great  lawyers,  of  whom  Mariano  the  elder  u  tradi- 
tionally said  to  have  been  the  first  heretic  of  the 
family,  on  the  other  from  Pandolfo  Petruoci,  the 
Cromwell  of  Siena.  His  father  died  in  IMl  at  the 
early  of  thirty-one.  Fausto  received  no  r^ular 
edncation  -  he  was  brought  up  at  home  with  his  sister 
Fillide.  The  influence  or  the  able  women  of  his  family 
communicated  a  strong  moral  impress  to  his  thought. 
His  youth  was  spent  in  desultorvFeading  at  Soopeto, 
the  country  seat  of  his  family.  His  early  intellectual 
stimulus  came  from  uncle  Celso,  an  esprit  fort, 
though  alfrays  nominally  a  Catholic,  and  ^e  founder 
of  the  AocaolBmia  dei  SiEienti  (1554),  of  which  Fausto 
was  a  member.  In  1556  his  grandfather's  will  made 
him  independent  by  leaving  nim  one-fbnrth  of  the 
fiimily  estates.  Nest  year  Tie  was  enrolled  in  the 
famous  Accademia  degh  Intronati,  the  centre  of  the 
intellectual  life  of  Siena.  His  academic  name  was 
"II  Frastagliato";  he  book  as  his  badge  "un  mare 
turbiito  da  vcnti,"  with  the  motto  " turwmt sed extol- 
lunt. ' '  About  this  time  Panzirolo  ( Df  Claris  Legg. 
Interpp. , -aot  published  till  16S7)  describes  him  as  a 
young  man  of  fine  talent,  and  bespeaks  for  him  a  legal 
career.  But  Fausto  despised  the  law,  and  preferred 
the  writing  of  sonnets.  He  was  suspected  ot  Lnther- 
anism  in  155&-59  ;  soon  afler  he  came  of  age  (1561) 
he  went  to  I^ons,  being  probably  employed  there  in 
mercantile  biuiness ;  he  reviuted  Italy  afler  his  unde 
Lelio's  death ;  we  next  find  him  enrolled  for  a  short 
time  in  1562  as  a  member  of  the  Italian  ehnn^  at 
Geneva ;  he  returned  to  Lyons  nest  year.  The  evan- 
gelical position  was  not  radical  enough  for  him.  His 
Sx^licatio  (1562)  of  the  proem  to  St.  John's  Gospel 
shows  that  already  he  attributed  to  our  Lord  an  official 
instead  of  an  essential  deity ;  a  letter  of  1 563  tejetAs 
the  natural  immortality  of  man  (a  position  developed 
long  after  in  his  disputation  with  Pucci).  Towards 
the  end  of  1563  he  conformed  again  to  the  Catholic 
Church,  and  spent  the  next  tw3ve  years  in  Italy, 
partly  at  court.  Przypkowaki,  regardless  of  chronology, 
places  him  in  the  service  of  Francesco,  grand-duke  of 
Tuscany.  His  unpublished  letters  show  that  he  was 
in  the  service. only  of  Isabella  de'  Meditn,  Framsesoo's 
sister.  This  portion  of  his  life  is  obscure,  and  he 
afterwards  regarded  it  as  wasted.  Till  1567  he  con- 
tinued to  give  some  attention  to  legal  studies.  He 
found  time  to  write  (1570)  his  treatise  De  Auctoritate 
iS.  Sei-iptura\  In  1.^71  he  was  in  Rome,  perhaps 
with  his  patroness.  At  the  end  of  1 575  he  Icit.  Italy, 
and  after  Isabella's  death  (strangled  by  her  husband 
in  1576)  declined  the  overtures  of  Francesco,  who 
pressed  him  to  return.  Francesco  was  probably  aware 
of  the  motives  which  led  f^oEzini  to  quit  Italy ;  for 
iliere  is  every  reason  to  believe  the  statement  of 
Przypkowski  that  the  p^nd-duke  agreed  to  protect 
him  m  the  enjoyment  ot  the  income  of  his  property  so 
long  as  he  published  nothing  in  his  own  name.  Sozzini 
now  fixed  himself  at  Basel,  where  he  gave  himsdf  to 
close  study  of  the  Bible,  begnn  a  poetic  vemon  of  the 
Psalms,  edited  posthumous  dialogues  of  Castellio,  and, 
in  spite  of  his  increasing  deafness, became  a  recognized 
eenlTO  of  theologicid  discussion.  One  of  these  dis- 
cussions was  on  the  doctrine  of  salvation,  with 
Jacques  Conet.  It  resulted  in  a  bulky  treatise, 
Dfl  Jem  Christo  Servatore  (finished  12th  July, 
157S),  the  circulation  of  which  in  manuscript  ap- 
pears to  have  commended  his  powers  to  the  notice 
of  Giorgio  Biandnta  (1515-1588),  court  phyridan 


in  Transylvania,  and  aa  nnacnipnloas  eocHeiiaBtioal 

wire-puller.* 

Transylvania  had  for  a  short  time  (1559-71)  eiyoyed 
reli^ous  liberty  under  an  antitrinitariui  prince,  John 
Sigistnund.     But  the  existing  ruler,  Christopher 
B&tliori,  favored  the  Jesuits,  and  it  was  an  objeo. 
with  Biaodrata  to  limit  the   Judaic  "  tendencies  ot' 
the  antitrinitarian  b^op,  Praocia  D4vid  (1510-1579), 
with  whom  he  had  prenoosl;^  aeted.   By  the  lU^jed 
discovery  of  a  stain  upon  Biaodrata's  monds  of  the 
gravest  sort  his  influence  with  D&vid  was  destroyed. 
Now  Sozsini's  scheme  of  doctrine  encouraged  Uie  vs 
of  seemingly  orthodox  language  in  an  heietioal  senae. 
Christ  was  to  be  called  God,  and  invoked  with  divine 
honors,  though  withont  any  inherent  title  to  soch 
homage,  but  as  '*  un  Dio  subalteino,  al  quale  in  un 
dato  tempo  il  Dio  supremo  cedette  il  govemo 
mondo  "  (Cantii).     It  oocmred  to  Biandrata  that,  if 
Sozzini  could  convert  the  eloquent  D^vid  to  this  view, 
all  would  be  well.    Aocordingly  in  November,  1578, 
Sozzini  reached  Kolozsv&r  (Kiauseuburg),  aoddidUs 
bestj  daring  a  visit  of  four  months  and  a  half  under 
D&nd's  roof,  to  teaoh  bim  the  doctrine  of  the  idtocr- 
Uon  of  Christ   Though  Sozzini  did  not  (as  Kaadnta 
desired)  urge  the  absolute  neoessity  of  this  inyooatira, 
the  result  was  a  public  explofflon  on  IHvid's  put 
against  the  culCos  of  Christ  in  any  shape  or  fom. 
His  trial  followed,  on  a  charge  of  innoTation.  Soszim 
hurried  off  to  Poland  before  it  began.    He  cannot  be 
accused  of  a  guilty  complicity  with  what  he  calls  the 
ra^  of  Biandrata^or  he  was  no  party  to  the  incarcer- 
ation of  Ddvid  at  D^va,  where  the  old  man  miaeraUv 
perished  in  prison.     But  he  was  willing  that  B&vid 
should  be  prohibited  from  preaching  pending  the 
decision  of  the  controversy  by  a  general  n-nod; 
and  his  references  to  the  case  show  that  (is  in 
the  later  instanoee  of  Jaoobo  Paleologo,  Christatn 
Franken,  and  Martin  Sddel)  theolo^oal  averaona, 
though  th^  never  made  him  uncivil,  froie  ap 
his  kindnesa  uid  blinded  his  perceptions  (rf*  ohane- 
ter.   Biandrata  ultimately  conformed  to  the  Cadio- 
lio  Chunh;  yet  as  late  as  1584  Sozzini,  alvays 
constant  to  the  leanings  of  fiiendship,  sought  kjs 
I  patronage  for  his  treatise  De  Jem  Ohristi  Natvra,  in 
j  reply  to  the  Calvinist  Andrew  Wolao.  The  remainder 
I  (1579-1604)  of  Soirini's  life  was  spent  in  Poland.  Kx- 
,  eluded  at  first  by  his  views  on  baptism  frono  the 
Minor  or  Antitrinitarian  Church  (anabaptist  in  its 
i  constitution),  ho  acquired  by  degrees  a  predominanl 
I  influence  in  its  synods.     He  converted  the  Arians 
I  from  their  avowal  of  our  Saviour's  pre-existence  and 
their  refusal  to  honor  Him  by  iuTocation  ;  he  repressed 
the  semi-Judatzers  whom  he  oould  not  oonvinoe. 
,  Through  correspondence  with  his  friends  in  ofluial 
places  he  ruled  also  the  policy  of  the  AntiOuiitariaa 
Church  of  Transylvania.    Forced  to  leave  Cncow  in 
1583,  he  found  a  home  with  a  Polish  noUe,  Chris- 
topher Morettyn,  whose  daughter  Klizab^  he  mar- 
ried (1586).   She  died  in  the  following  year,  a  few 
months  after  giving  birth  to  a  daughter,  Agnes,  afto- 
wards  the  wife  ot'Stanistau  Wisxowaty.     In  1587  the 
grand-duke  Francesco  died,  and  to  this  event  SozxiQi's 
biogrupheis  attribute  the  loss  of  his  Itidian  proper^. 
But  he  was  on  good  terms  with  fVanceeoo's  successor, 
and  might  have  continued  to  reoeive  his  rents  had  not 
family  disputes  arisen  respecting  the  intepret&tion  of 
hu  ^grandfather's  will.   The  hcXy  offioe  at  Siena  diab- 
hented  him  in  October,  1590  ;  bat  he  was  aUoweia 

1  Biandrata  was  BoBtni'fl  evn  geniuB.  Bom  of  an  old  bmDTla 
Piedmont  and  educated  In  France,  B^idtata  bad  attsebed  lum- 
Klf  to  ttaa  left  wing  of  Protealaatmn.  and  hmd  moved  ben  aad 
there  among  we  upper  circles  of  tbe  Reform  ud.  depcadlnB  for 
professional  advancement  on  a  special  knovledse  of  tbe  disMses 
ofwomeu.  Driven  eastwaids  a  second  time  In  iSoS  (alter  fi»iMl> 
ingaatltrlQitariaDhereaytaithfl  Italian  church  of  Geneva).  fe« 
bad  for  twent7  years  been  tbe  confidential  adviser  of  ladlec  of 
the  icignlns  house,  fliat  la  Poland  and  then  In  Tnosrl^anfa.  la 
both  coantnes  ha  was  a  dexteroui  meddler  In  Church  atRilia ;  Us 
policy  was  the  estahlUunent  at  a  kind  of  broad  church,  with  a 
confesHlon  nakedly  Scriptuml  In  Its  (erms,  and  a  rcaoliiR  s^ 
pnatioa  of  all  compromwliq:  eztmnes. 
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pemioo,  which  does  nob  seem  to  have  been  paid.  The 
nilnre  of  Bupplies  from  Italy  dissolved  the -compact 
under  which  ms  works  were  to  remain  anoDymuus. 
He  began  to  publiah  under  his  own  name.  The  con- 
aeqaeDos  was  that  in  1598  a  mob  expelled  him  &oai 
€noow,  wreoking  his  house  and  grossly  ill-using  his 
penon.  Friends  gave  him  a  ready  welcome  at  Lusla- 
wice,  30  miles  east  from  Cracow :  and  here,  havine 
long  beeu  troubled  with  oolie  and  the  Btone,  he  died 
^uwtMazc^,  1604.  A  limestone  block,  with  illegi- 
Ue  inscriptions,  marks  his  grave.' 

Sanioi's  works,  as  edited  by  bis  gr&ndBOfi  Andrew  WisBO- 
wtty  uid  the  learned  printer  F.  Kuvper,  are  contained  in 
two  cloMly  printed  folios,  Amsterdam,  1668.    They,  are 
sgoslly  reckoned  the  first  two  volumes  of  the  BUdiotheea 
hatnm  PoloHonan,  hat  in  fact  the  works  of  Crell  and 
SAHcbting  preceded  tbom  in  the  seriea.    They  include  all 
Saadni'B  extant  thetdogical  writings,  except  his  essay  On 
PndtiHnatkm  (in  which  h«  denies  that  God  foresees  the  »c- 
tioiiflaf  tnt  agents),  prefixed  to  Ctetellio's  Dialogi  IV.,  1578 
(t^Bted  1613}^  and  his  revision  of  a  school  mantial,  J^- 
ttnmatMM  Do^mianm  Aritlotetieum,  1586.  His  pseudonyuu, 
Mfiily  interpreted,  were  Felix  Turpio  Urbevetanos,  Pr(»per 
DTsidetu,  Oratianos  Prosper,  and  OratianDS  Tarpio  Gera- 
poknris  (=Seiien8i9).     Some  of  his  early  poetry  will  t>e 
Jband  in  Ferentilli's  SeMla     aumae  di  Divern  AtUori  Tb*. 
mi,  1639  (Rfvinted  ISM) ;  otlwr  veeimens  are  K^ven  in 
<]Mtik.Mdfaitlwklib«Mtini,UthAuiput)ian.  Soazinihim- 
aelf  eosddered  Hut  hia  Omfrs  XM«m,  which  perished  in 
tiie  riot  at  Cracow,  was  his  ablest  worit.   Id  later  life  he 
began,  bnt  left  incomplete,  more  than  one  work  intended 
ts  exhibit  his  system  as  a  whole.    His  repatation  as  a 
ttiakar  most  rest  on  (1)  bis  De  AmderUiOe;  ft.  seripbtrm,  and 
It}  his  Db  Jtm  ChritU  StrmUm.    The  fbrnwr  was  flnt 
jMi^ed  at  Seville  (1588)  by  Lopes,  a  Jesnit,  who  claimed 
ttukisowii,  bot  profixed  a  prefiuje  in  which,  contrary  to 
*AiDda*)eDlal  position  of  Sonini,  he  maintains  that  man 
^  natote  has  a  knowledge  of  Ood.  A  Ftench  version 
<15B2)  was  approved  by  the  minlsteis  of  Basel ;  and  the 
En^ish  translation  (1731)  by  Edward  Coombe  was  nnder- 
Um  IB  eonseqaence  of  the  commendation  of  the  work  in 
a  ckaigB  (17%)  br  Biibop  Smallnroke,  who  observes  that 
<lntiiH  bad  laid  it  under  contribntion  in  his  iM  V^rUate 
CkruL  Bd.  In  a  small  oompasi  it  aBtieipatoathe  whole  ar- 
gament  of  the  "credibility''  writers;  but  in  trying  it  by 
modem  tests  it  shonM  be  remembered  that  Soraini  regarded 
H  (in  1681)  as  not  adequately  meeting  the  cardinal  dilBcnl- 
ti«  attwdlng  the  proof  of  the  Christian  rdiglon,  and  sab* 
asqaaatiy  be^n  to  reconstract  its  argument  fn  Us  nn- 
wdNd  Iictiiwn  Bagrm.  His  treatise  on  salvation  oonstitates 
hit  uia  servioe  to  tiietdogy,  placing  orthodoxy  and  heresy 
in  new  relations  of  fundamental  antaigoniam,  and  narrowing 
the  conflict  to  the  central  Interest  of  religion.    Of  the  per- 
aon  of  Christ  in  this  treatise  he  says  nothing;  he  deals 
«xeiasfTriy  witb  the  work  of  Christ,  whieh  in  his  view 
operslw  upon  man  alone;  and  it  is  by  the  peisistency  with 
which  thia  idea  tends  to  recur  that  we  most  estimate  the 
tboolsgiesl  sagacit7  of  Somini.  Thongh  his  name  has  been 
attached  toascbo^  of  opinion  (Socinianism),  he  disclaimed 
the  rtle  of  a  heresiareb,  and  declined  to  give  his  anresarved 
adhesion  to  any  one  sect.   The  confidence  with  whkh  he 
iriied  open  tbt,  conclnsions  of  his  own  mind  has  gained 
him  the  repute  of  a  dogmatist ;  bnt  it  was  his  constant  aim 
ta  reduce  and  simplify  the  ftindamentals  of  Christianity, 
and  it  is  not  withoat  gionnd  that  the  memorial  taUet  at 
ftena  (inscription  by  Btigidl,  1879)  charaoterises  hint  as  a 
vindicator  of  hnman  reason  against  the  sapemataral.  Of 
his  nou-theolOKical  doctrines  the  most  important  is  his  as- 
sertion of  the  nntawftilness  not  only  of  war,  bat  of  the  tak- 
iBRof  hnmanllfeinanyeitcnmstanees.  Hence tiiecompara- 
Mve  mOdiieas  ef  his  proposals  tor  dealing  with  leligloos 
eCsndms;  bat  it  cannot  be  said  that  he  faadgraqtedthe  (tall 
iiea  »f  toluation.   Hence  too  his  oontentioa  that  magis- 
tadal  office  is  tmlnwfa)  for  a  Christian. 

PtoT  ilMbUMRa^tyofSaasfaiithebeit  materials  are  his  letten. 
Tbcre  is  «  con«ciioa  In  his  works ;  otben  are  given  by  Cantil ; 
mme  are  unpublished.  In  his  correspondence  he  delineates  hlm- 
ftcrfy.  not  spering  his  weak  polntsof  chsmcter  or  of  attaln- 
■cnL  The  eanto«t  lift,  prefixed  (with  engraved  portrait)  to  the 
works.  Is  by  Przypkowskl  (163C),  translated  into  English  by  BIdle 
'Wm.  This  b  the  ftmndadon  of  the  article  br  Bsyle,  the  MerwOn 
tar  ronlxsin  a7I7>,  and  the  I4fe  by  Wallace  (XhMKb.  Bb>g„  1850), 
g.  300).  Tbe  sketch  bv  Canta  In  Gli  EreUci  dBa^  1866,  vol.  11.. 
ctves  a  mnealo;^  of  the  Sozxinl  (needing  some  correction).  The 
aesl  defiiMie  ofSosElnl  In  his  relations  witb  Mvid  la  by  Jamea 
Ysles,  in  OtritL  Pkmur.  February,  18S4 :  a  leas  ihTorable  view  is 

1  No  tmce  Is  dlseoveraUe  on  the  stone  of  the  allied  epitaph— 
"TotamUBab^im:  destntxlt  tecta  Lothsras, 
Calviniu  mortis,  sed  ftind  amenta  aoclnas." 


I  taken  by  the  Huu^rian  biographer  of  Dfivid  (Jakab,  D&vid  P. 
EmWce,  1679).  Of  his  system,  most  generallv  known  through  the 

'  Bacovkm  OataMtm,  1606  (planned  by  Soszlni,  but  chiefly  carried 
out  by  other^  principally  gohmals;  translated  by  Rees,  1S18), 
there  18  a  special  study  by  Fock,2)er  rSbetntoiiiiiiHia  1817,  See  also 
"TheSoz^ni  and  their  b^boot,"  In  ZAeot.  1819  (corrected In 
atrial,  life,  2&th  Angust,  1883).  Use  has  been  made  above  of 
unpublished  papers  in  the  archlTEs  at  Florence,  with  others  in 
the  archives,  communal  library,  and  oollectiuD  of  Padre  Toti  at 
Sleita.  (A.eo.) 

SOCORRO, 'a  town  of  the  United  States,  in  a 
county  of  the  same  name  in  New  Mexico,  76  milea 
aoath  of  Albuquerqne  junction  on  the  Atchison,  To- 
peka,  and  Santa  Ruboad,  is  heantifully  situated 
in  the  Rio  Grande  valley.  It  is  the  centre  of  a  silver 
and  lead  mining  district,  and  has  a  statiip  mill  and 
smeltiog-woAs.  Fruit-growing  and  cattle-breeding 
are  prosecuted  in  the  vicinity.  The  population,  in- 
cluding old  and  new  town,  was  ahuut  5000  in 

SOGOTRA,  or  Sogotora  (Aialnc  ^So^oMK  u 
island  of  the  Indian  Ocean,  150  miles  from  Cane 
Gardafui  and  about  220  from  the  Arabian  coast  its 
length  from  east  to  west  is  71  miles,  its  greatest  breadth 
22.  A  ptun  2  to  4  miles  wide  skirts  tne  f^ater  part 
of  the  coast,  while  the  interior  is  muuntainous.  The 
granite  peaks  behind  Tamarfda  (a  village  on  the  north 
coast  and  the  chief  ]}lace  in  the  island,  tiut  now  much 
decayed)  rise  to  a  height  of  4000  feet,  and  a  limestone 
chain  connected  with  these  rnns  north  and  south  with 
U9  average  height  of  about  1900  feet.  The  climate  is 
moist,  but  not  unhealthy,  with  mnch  rain,  especially 
daring  the  southwest  monsoon.  At  this  season  the 
temperature  rises  to  80*  or  even  95",  but  on  the  whole 
the  neat  is  not  excessive.  The  sceneiv  of  the  island 
is  very  striking,  with  bare  rodky  hrignto  and  fertile 
valleys  ;  bat  there  is  little  cultivation,  the  inhaUtants 
living  mainly  by  their  vast  flocks  of  sheep  and  goats, 
or  on  dates,  nome^ grown  and  imported.  Milch  cows 
are  nnmeroQS  near  Tamarfda.  The  population  is  about 
■5000,  of  two  distinct  types.  The  nomad  inhabitants 
of  the  uplands  are  a  peculiar  race,  well  bnilt,  with  good 
features  and  lomr  ooning  but  not  woolly  hair;  they  re- 
semble neither  the  Arabs  nor  the  Somai.  In  Tamarfda 
and  other  villages  and  towards  the  eastern  end  of  the 
island  the  population  is  a  mixture  of  Arab,  African, 
and  other  elements,  even  including  Portuguese.  The 
native  speech  is  not  intelligible  to  ordinaiy  Arabs,  but 
Wellsted  saj's  that  it  can  sometimes  be  made  out  by 
Arabs,  firom  the  opposite  (Mahra)  coast.  In  fact, 
aeoordin^  to  Ibn  M^wir  ana  Hamd&nf,  the  Soootrans 
in  the  middle  Ages  were  regarded  ss  Mahra  and  spoke 
the  Mahra  dialect.  Their  way  of  life  is  rude  and  sim- 
ple in  the  extreme,  but  they  are  hospitable  and  gen- 
erally well  behaved,  though  they  have  almost  no  gov- 
emment ;  they  are  nominally  dependent  on  the  smtan 
of  Keshin.  A  certain  dependence  (at  least  of  places 
on  the  coast)  on  some  sovereign  of  the  Arabian  coast 
has  endured  for  many  centnnes,  except 'during  the 
short  Portuguese  occupation  of  Tamtuida  by  Albu- 
querque. From  1876  to  188S  the  sultan  of  Keshfn 
was  bound  by  treaty  not  to  cede  the  island  to  a  foreign 
power  or  allow  settlements  on  it  without  the  consent  of 
England.  In  1886  it  was  formally  annexed,  by  Great 
Britain. 

The  fknna  and  flora  of  Soootra  are  peculiar.   As  re- 
gards mammalia  the  dret  cat  is  fbnnd,  but  the  ordinary 
wild  beasts  of  Arabia  are  unkn6wn.    The  flora  was 
studied  by  Professor  Bailev  Balfour  in  1880,  and  his 
account  of  it  is  about  to  be  published  by  the  Roval 
Society  of  Edinburgh.^  The  most  valuable  vegetable 
I  products  are  now,  as  in  the  Middle  Ages,  aloes  and* 
j  an^n's-blood.    The  Socotran  aloes  (the  French  chi- 
eotin)  is  esteemed  the  best  in  the  worid  when  nnadul- 
,  terated.   In  old  times  the  ambergris  of  Soootra  was 
also  famous. 

Socotra  was  known  to  the  ancients  as  the  Isle  of  Diosoo- 
ridea;  this  name,  and  that  by  which  the  island  is  now> 
known,  are  nshally  traced  back  to  a  Sanskrit  form,  I>vlpa- 
SakhAdb^  "  the  island  abode  of  bl&Bs,"  which  again  sag- 
gests  an  id«ntifleati<»i  with  the  *4m(  fMs(fMv«  of  Agatiui- 
chldas  (g  103).  The  iVip^M  of  the  ExyUuMn  Sea  spsnka 
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•r  the  island  as  peopled  ouly  in  one  part  by  a  mixed  rnoe  of 
Arab,  Indian,  and  Greek  traders.  It  was  sutyect  to  the  king 
of  the  Incense  Conntry,  and  was  a  meeting  place  of  Arabian 
and  Indian  ships.  Cosmas  in  the  6tli  centory  says  that 
the  people  spoke  Greek  and  were  largely  Christian,  with  a 
bishop  sent  irom  Persia.  The  Arab  geographers'  also  hud  a 
tradition  of  an  early  Greek  settlement  (which  Uiey  natu- 
rally ascrihu  to  Alexander^  bat  olao  of  later  Ionian  in- 
fiuence,  followed  by  a  settlement  of  Hahra  tribes,  who 
partly  adopted  Christianity.  TheSocotrans  remained  Nes- 
torian  Christiana,  with  a  bishop  under  the  metropolitan  of 
Persia,  through  the  Middle  Ages  (Assemani,  B.O.,  ii.  459; 
oomp.  Hohallebi,  in  Abnlfeda,  p.  371) ;  but  in  their  isolated 
position  they  have  gradually  loat  alt  trace  of  Christianity 
except  reverence  for  tlie  croes,  and  practice  the  old  South 
Arabian  moon  worship.  There  was  much  more  at  least  of 
the  forms  of  Christi^ity  when  Earopeans  first  visited  t)io 
Island  in  the  16th  century.  In  the  Middle  Ages  Socotra 
was  a  station  of  tho  Indian  corsairs  who  harraased  the  Arab 
trade  with  the  fat  East.  The  population  seems  then  to  have 
been  much  larger ;  Arabian  writers  estimate  the  fighting 
men  at  10,000. 

See.  for  the  hlBtory  of  Soootra.  YuU.  .tfirco  ftto,  il,  *Xi and, 
besldeathe  authorities  there  cited,  YAliiU.  s.o. ,-  Hamd&nl.  p.b'2: 
Kacwlnl,  ii.  -M.  For  the  ^tnte  of  the  Inland  at  the  beginning  of 
the  18th  century,  see  the  account  of  the  Frencb  expedition  to 
Yemen  la  ITOm  Vtagsrio  tide  Arabia  JViev,  Venice,  1721) ;  and,  far 
the  preKnt  century,  Wellsted,  CUgof  a«  Otllolu.  vol.  il.  (IHO).  For 
the  topography,  etc..  see  iiedl  S»  Pilot.  -Jd  ed.,  1882. 

SOCRATKS,  son  of  the  statuary  SophroaiscoB  and 
of  the  midwife  Phsanaretc,  was  borti  at  Athens,  not 
earlier  than  471  nor  later  than  May  or  June  469  B.c. 
Aa  a  youth  he  received  the  ciutomary  instruction  in 
ffymnastio  and  music;  and  in  after  years  he  made 
himself  acquainted  with  geometry  and  astronomy  and 
studied  the  methods  and  the  doctrines  of  the  leaders 
of  Greek  thought  and  culture.  He  began  life  as  a 
sculptor:  and  in  th^  2d  ceutury  A.D.  a  group  of  the 
Graces,  supposed  to  be  his  work,  was  still  to  be  seen 
on  the  road  to  the  Acropolis.  But  he  soon  abandoned 
art  and  gave  himself  to  what  may  best  be  called  educa- 
tion, conceiving  that  he  had  a  divine  commission,  wit- 
nessed by  oracles,  dreams,  and  ngns,  not  indeed  to 
teach  an^  positive  doctrine,  bat  to  convict  men  of  igno- 
ranoe  mistokin^  itself  for  knowledge,  and  by  so  doing 
to  promote  their  intellectual  and  mural  improvement. 
He  was  on  terms  of  inUmaoy  with  some  of  the  in[>st 
distinguished  of  his  Athenian  contemporaries,  and,  at 
any  rate  in  later  life,  was  personally  known  to  very 
many  of  his  fellow-citizens.  His  domestic  relations 
were,  it  is  said,  unhappy.  The  shrewishness  of  his 
wife  Xanthippe  became  proverbial  with  the  ancients, 
as  it  still  is  with  ourselves.  Aristotle,  in  his  remarks 
upon  genius  and  its  degeneracy  [Rket.^  ii.  15),  speaks 
01  Soorates's  sons  as  dull  and  fatuous;  and  in  Seno- 
phon's  MemornbiUti,  one  of  them,  Lamprocles,  receives 
a  formal  rebuke  for  undutiful  behavior  towards  his 
mother. 

Socrates  served  as  a  hoplite  at  Potidsea  (432-429), 
Public  life  ^licre  on  one  occasion  he  saved  the  life  of 
Alcibiades,  at  Delium  (424),  and  at  Ampbi- 
polis  (422).  In  these  campaigns  his  bravery  and  en- 
durance were  conspicuous.  But  while  he  thus  per- 
formed the  ordinary  duties  of  a  Greek  citizen  with 
credit,  he  neither  attained  nor  sought  political  position. 
His  "divine  voice,"  he  ffaid,  had  warned  him  to  refrain 
from  politics,  presumably  because  office  would  have  en- 
tailed the  sacrifice  of^his  principles  and  the  abandon- 
ment of  his  proper  vocation,  Ifet  in  406  he  was  a 
member  of  the  senate ;  and  on  the  first  day  of  the  trial 
of  the  victora  of  Arginnsse,  being  president  of  the 

{)rytane8,  he  resisted — first,  in  conjunction  with  his  col- 
cagues,  aAerwarda,  when  they  yidded,  alone — the 
illegal  and  nnoonstitntiona]  proposuof  Callizenns.  that 
the  fate  of  the  eight  generals  should  be  decided  by  a 
single  vote  of  the  assembler.  Not  leas  courageous  than 
this  opposition  to  the  "civmm  ardor  pravajubentium  " 
was  his  disregard  of  the  'Wultus  mstantis  tyranni" 
two  years  later.  During  the  reign  of  terror  of  404  the 
Thirty,  anzioos  to  implicate  in  their  crimes  men  of 
repute  who  mi^ht  otherwise  have  opposed  their  plans, 
(odered  five  (utizens,  one  oi  whom  was  Socrates,  to  go  to 


Salamis  and  bring  thence  their  destined  victim  Leon, 
Socrates  alone  disobeyed.    But,  though  he  was  ezcet>- 
tionally  obnoxious  to  the  Thirty, — as  appears,  not  only 
in  this  incident,  but  also  in  their  threat  of  punishment 
under  a  special  ordinance  forbidding  "the  teaching  of 
the  art  of  argument," — it  was  reserved  for  the  recon- 
stituted democracy  to  bring  him  Ut  trial  and  to  put 
him  to  death.    In  399,  tour  years  after  the  restoration 
and  the  amnesty,  he  was  indicted  as  an  offender  agaioit 
public  morality.   His  accusers  were  Meletus  the  poet, 
Anytus  the  tanner,  and  Lycon  the  orator,  all  of  them 
members  of  the  democratic  or  patriot  party  who  btd 
returned  from  Phyle  with  Thrasybulus.  Theacctua- 
tion  ran  thus:  "  Socrates  is  guilty,  firstly,  of  denying 
the  gods  recognized  by  the  state  and  introducing  new 
divinities,  and  secondly,  of  corrupting  the  young.  '  In 
his  unpremeditated  defence,  so  far  from  seeking  to 
conciliate  his  judges,  Socrates  defied  thenk    He  wu 
found  guilty  by  280  votes,  it  is  supposed,  against  220. 
Meletus  having  called  for  capital  punishment,  it  now 
rested  with  the  aroused  tomwte  a  counter-proposition; 
and  there  can  be  little  doubt  that,  had  Socrates  with- 
out further  remark  suggested  some  smaller  but  yet 
substantial  penalty,  die  proposal  would  have  been  ac- 
cepted.  But  to  the  amasement  of  the  judges  and  tbe 
distress  of  his  friends,  Socrates  proudlv  declared  thst 
for  the  services  which  he  had  rendered  to  the  city  ho 
deserved,  not  punishment,  but  the  reward  of  a  pablic 
benefactor,  maiutenanoe  in  the  Prytaneum  at  the  cost 
of  the  state;  and,  although  at  the  close  of  his  speech 
he  professed  himself  willing  to  pay  a  fine  of  one  inina, 
and  upon  the  urgent  entreaties  of  his  friends  ralaed 
the  amount  of  his  offer  to  thirty  minas,  he  made  no 
attempt  to  disguise  his  indifference  to  the  result.  His 
attitude  exasperated  the  judges,  and  the  penalty  of 
death  was  decreed  by  an  increased  majority.    Then  in 
a  short  address  Socrates  declared  his  contentment  irith 
his  own  conduct  and  with  the  sentence.  Whether 
death  was  a  dreamless  sleep  or  a  new  life  in  Hides, 
where  he  would  have  opportanit^eB  of  testinjs  the 
wisdom  of  the  heroes  and  the  sages  of  antioaity,  in 
either  case  he  esteemed  it  a  gain  to  die.    In  the  same 
spirit  he  refused  to  take  advantage  of  a  scheme 
arranged  by  his  friend  Crito  for  ful  eacape  from  prison. 
Under  ordinary  circumstances  the  condemned  criminal 
drank  tbe  cup  of  hemlock  on  the  day  after  the  trial ; 
but  in  the  case  of  Socrates  the  rule  that  during  the 
absence  of  the  sacred  ship  sent  annually  to  Delos  do 
one  should  be  put  to  death  caused  an  exceptional 
delay.    For  thirty  days  he  remained  in  imj>ri8onment, 
receiving  his  intimates  and  conversing  with  thero  in 
his  accustomed  manner.    How  in  his  last  conversation 
he  argued  that  the  wise  man  will  regard  approaching 
death  with  a  cheerful  confidence  Plato  relatra  in  Uw 
PhcFdo ;  and,  while  the  central  argument — which  rots 
the  doctrine  of  the  soul's  immortality  upon  the  tlieoiT 
of  ideas — must  be  accounted  Platonic,  in  all  other  re- 
spects the  narrative,  though  not  that  of  an  eye-witnesB, 
has  the  air  of  accuracy  and  truth. 

But  what  were  the  personal  characteristics  whidi 
won  for  this  man,  poor  in  worldly  goods,  the  affection- 
ate regard  of  the  oest  of  his  contemporaries?  Why 
was  it  that  the  Athenians,  forgetting  his  loyal  per- 
formance of  civic  duties,  his  virtuous  Hfe,  and  hia 
disinterested  anxiety  for  their  welfare,  brought  him  %o 
trial,  condemned  him,  put  him  to  death?  What  were 
the  principles  upon  which  his  teaching  rested,  and  what 
was  the  message  which,  instant  in  season,  out  of  season, 
he  carried  to  his  countrrmen?  How  were  his  prin- 
ciples interpreted  by  his  rolloweTS,  and  what  inflaenoe 
did  his  teaching  exert  upon  subsequent  speculation  ? 
These  are  the  questions  which  demand  oonsideration 
in  the  present  article. 

Happily,  though  Socrates  left  no  writinf^  behind 
him,  and  indeed,  as  will  hereafter  appear,  . 
was  by  his  principles  precluded  from  dog-    "  *^ 
matic  exposition,  we  have  in  the  'Amuai^/toveiftarm  w 
Manowf  and  other  woAb  of  Xenophon  recsords  sf 
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Soczxtes's  oonTenation,  and  in  the  dialogues  of  I^ato 
refined  applioatiomi  of  his  method.  Xeuophon,  hav- 
ing no  pnitosophicsj  TtewB  of  hia  own  to  develop,  and 
DO  imagination  to  lead  him  astray, — beings  in  nict,  tu 
Socrates  what  Boswell  was  to  Johnson, — is  an  esoellent 
wiiness.  The  ' Ajro/ivt/fioycijfiaTa  or  MemorabiHa  are 
indeed  confessedly  apologetic,  and  it  is  easy  to  see 
that  nothing  is  introducea  which  might  embitter  those 
who,  hating  Socrates,  were  ready  to  persecute  the  80- 
cratics;  but  the  plain,  straightforward  narrative  of 
Socrates's  talk,  on  many  occasions,  with  many  dis- 
similar interlocutors,  carries  with  it  in  its  aimpltcity 
and  oonCTuity  the  evidence  of  substantial  justice  and 
truth,  riato,  though  he  understood  his  master  better, 
ia  aleas  trustworthy  authority,  as  he  makes  Socrates  the 
monthpieoe  of  his  own  more  advanoed  and  even  antago- 
nistic doctrine.  Yet  to  all  appearance  the  Apology  is 
a  careful  and  exact  account  of  Socrates's  habits  and 
principles  of  action ;  the  earlier  dialogues,  those  which 
are  commonly  called  "  Socratic,"  represent,  with  such 
changes  only  as  are  necessitated  by  their  form,  So- 
crates's method;  and,  if  in  the  later  and  more  im- 
portant dialogues  the  doctrine  is  the  doctrine  of  Plato, 
echoes  of  the  master's  teaching  are  still  discoverable, 
approving  themselves  as  such  by  their  accord  with  the 
Aenophontean  testimony.  In  the  face  of  these .  two 
principal  witnesses  other  evidence  is  of  small  impor- 
tance. 

Personal  0/iaracteri'stics. — What,  then,  were  the 
pxmnTMii  personal  characteristics  of  the  man  ?  Out- 
appeuance.  wardly  his  presence  was  mean  and  hiS' 
countenance  grotesque.  Short  of  stature, 
Uiidc-necked,  and  somewhat  corpulent,  with  prominent 
eyes,  mth  nose  upturned  and  nostrils  outspread,  with 
large  mouth  and  coarse  lips,  he  seemed  tne  embodi- 
meDt  of  sensuality  and  even  stupidity.  Inwardly  he 
iras,  as  his  friends  knew,  '*  so  pious  that  he 
^laTitli^  nothing  without  taking  counsel  of  the 

gods,  BO  just  that  he  never  did  an  injury  to 
any  man,  whilst  he  was  the  benefactor  of  bis  associates, 
00  temperate  that  he  never  preferred  pleasure  to  right, 
so  wise  that  in  judging  of  good  and  evil  he  was  never 
at  fault, — ^in  a  word,  the  best  and  £lie  happiest  of  men." 
"  His  self-control  was  absolute;  his  powers  uf  endur- 
ance were  unfailing;  he  had  so  schooled  himself  to 
moderation  that  his  scanty  means  satisfied  all  bis 
wants."    "To  want  nothing,"  he  said  himself,  "is 
divine;  to  want  as  little  as  possible  is  the  nearest 
Doasible  approach  to  the  divine  life:"  and  accordingly 
be  practiced  temperance  and  self-denial  to  a  degree 
which  some  thought  ostentatious  and  affected.  Yet 
the  hearty  enjoyment  of  social  pleasures  was  another 
of  his  markea  characteristics;  for  to  abstain  from  in* 
■ooent  gratification  from  fear  of  falling  into  excess 
would  have  seemed  to  htm  to  imply  either  a  pedantic 
formalism  or  a  lack  of  real  self-control.    In  short,  his 
strength  of  will,  if  by  its  very  perfection  it  led  to  his 
theoretical  identification  of  virtue  and  knowledge, 
secured  him  in  practice  against  the  ascetic  extrava- 
gances of  bis  associate  Antisthenes. 
The  intellectual  gifts  of  Socrates  were  hardly  less 
remarkable  than  his  moral  virtues.  Natur- 
iragiactnai       observant,  acute,  and  thoughtful,  lie 
developed  these  qualities  by  constant  and 
xystematie  use.    The  esenuse  of  the  mental  powers 
was,  be  conceived,  no  mere  occupation  of  leisure 
hoars,   but  rather  a  sacred  and  ever-present  duty: 
because,  moral  error  bein^  intellectual  error  translate<l 
into  act,  he  who  would  live  virtuously  must  first  rid 
himself  of  ignorance  and  folly.    He  had,  it  may  be 
conjectured,  out  little  turn  for  phitusophical  specula- 
tion; yet  by  the  careful  study  of  the  ethical  problems 
which  met  him  in  himself  and  in  others  he  acquired  a 
remarkable  tact  in  dealing  with  questions  of  practical 
morality:  and  in  the  course  of  the  lifelong  war  which 
he  wafted  against  vagueness  of  thought  and  laxity  of 
speech  he  made  himsdf  a  singularly  apt  and  ready 
naaoner. 


Wliile  he  regarded  the  improvement,  not  only  of 
himself  bat  also  of  others,  as  a  task  divinely 
appointed  to  him,  there  was  in  bis  demean- 
ur  nothing  exclusive  or  pharisaical.  On 

the  contrary,  deeply  conscious  of  his  own  limitations 
and  infinnities,  he  felt  and  cherished  a  profound  sym- 
pathy with  erring  humanity,  and  lovea  with  a  love 
Passing  the  love  of  women  fellow-men  who  had  not 
learnt,  as  he  had  done,  to  overcome  human  fr^lties 
and  weaknesses.  Nevertheless  great  wrongs  roused 
in  him  a  righteous  indignation  which  sometimes  found 
expression  in  fierce  and  auf^ry  rebuke.  Indeed  it 
would  seem  that  Plato,  in  his  idealized  portrait  gives 
his  hero  credit,  not  only  fur  a  deeper  philosophical  in- 
sight but  also  for  a  greater  urbanity  than  facte  war- 
nmted.  Henoej  whilst  those  who  knew  him  best  met 
hia  affeeUon  with  a  regard  equal  to  his  own,  there 
were,  as  will  be  seen  hereafter,  some  who  never  for- 
gave his  stern  reproofs,  and  many  who  regarded  him 
as  an  impertinent  busyoody. 

He  was  a  true  patriot.  Deeply  sensible  of  his  debt 
to  the  city  in  which  he  had  b^n  bom  and 
bred,  he  thought  that  in  giving  his  life  to 
the  spread  of  sounder  views  in  regard  to 
ethical  and  political  subjects  he  made  no  more  than  an 
imperfect  retuni;  and,  when  in  the  exercise  of  con- 
stitutional authority  that  city  brought  him  to  trial 
and  threatened  him  with  death,  it  was  not  so  much 
his  local  attachment,  strong  though  that  sentiment 
was,  as  rather  his  sense  of  duty  which  forbade  him  to 
retire  into  exile  before  the  trial  began,  to  acquiesce  in 
a  sentence  of  banishment  when  the  verdict  had  been 
given  a«iinst  him,  and  to  accept  the  opportunitjy  of 
escape  which  was  offered  him  during  nis  tmpnson- 
inent.  Yet  bis  patriot  ism' had  none  of  the  narrowness 
which  was  characteristic  of  the  patriotism  of  bis  Greek 
contemporaries.  His  generous  benevolence  and  un- 
affected philanthropy  taught  him  to  overatep  the  limits 
of  the  Athenian  demus  and  the  Hellenic  race,  and  to 
regard  himself  as  a  "citizen  of  the  world." 

He  was  blest  with  an  all- pervading  humor,  a  subtle 
but  kindly  appreciation  of  the  incongruities 
of  human  nature  and  conduct.    In  a  lens  Bomor. 
robust  character  this  quality  might  have 
degenerated  in  to"  sentimentality  or  cynicism  ;  in  Soc- 
rates, who  had  not  a  tranx  of  either,  it  showed  itself  ^ 
principally  in  what  his  contemporaries  knew  as  his 

aooastomed  irony."  Profoundly  sensible  of  the  in- 
consistencies of  his  own  thoughts  and  words  and 
actions,  and  shrewdly  suspecting  that  the  like  incon- 
sistencies were  to  be  found  in  other  men,  he  was  care- 
ful always  to  place  himself  upon  the  standpoint  of 
ignorance  and  to  invite  others  to  join  him  there,  in 
order  that,  proving  alt  things,  he  and  they  might 
hold  fast  that  which  is  good.  "  Infellectually  the 
acuteet  man  of  his  age,"  says  W.  H.  Thompson  in  a 
brilliant  and  instructive  appendix  to  hk  edition  of 
Plato's  Phcedrvs,  "he  represents  himself  in  all  com- 
panies as  the  dullest  person  present.  Morally  the 
purest,  he  affects  to  be  the  slave  of  passion,  anil  bor- 
rows the  language  of  gallantry  to  descnbe  a  benevolence 
too  endted  for  the  comprehension  of  his  contempo- 
raries. He  is  by  turns  an  ipaarfit,  a  ■Kpoayuydc,  a 
ftaar/jojrif,  a  uo«in-i(tdc,  disguising  the  Banctity_  of  his 
true  vocation  by  names  suggestive  of  vile  or  ridiculous 
images.  The  same  spirit  ()f  whimsical  paradox  leads 
him,  in  Xenophon's  Banquet,  to  argue  that  his  own 
satyr-like  visage  was  superior  in  beauty  to  that  of  the 
handsomest  man  present.  That  this  irony  was  to  some 
extent  calculated  is  more  than  probable;  it  disarmed 
ridicule  by  anticipating  it;  it  allaj-ed  jealoasy  and 
propitiated  envy  ;  and  it  possibly  procured  him  admis- 
sion into  gay  circles  from  which  a  more  solemn  teacher 
would  have  been  excluded.  But  it  bad  for  its  basis  a 
reid  greatness  of  soul,  a  hearty  and  unaffected  disre- 
gard of  public  opinion,  a  perfect  disinterestedness,  an 
entire  abnegation  of  self  He  made  himself  a  fool 
that  others  by  his  folly  might  be  made  wise ;  hfr 
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humbled  himself  to  the  level  of  those  among  whom  t  ••My  explalna  the  mannerof  the  warniiig,  goes  boyoad  the 
his  work  lay  that  he  miffht  raise  some  few  among  ttitta  whm  it  attribatea  to  it  irwrtioMlity  of  luttar.  » 

.1  .„  u;  ,  '    „          .  I  „n  «ll  ,  remaiHB  for  as,  tlieii,  modifyi&K  the  nrth  bypotheftiB,  that 

them  to  hia  own  level ,  he  waa,  all  thin^  to  aU  men  |     jj,^^^  ^    ^^[^  sixth,  that  of  Lilut 

if  by  any  meaps  he  might  wiu  some  _      It  would  i       Littr6,  and  combiDtng  the  two,  to  suppoM  that  SocnOa 


■eeiu  that  this  humorous  depretnation  of  hia  own  great 
qualities,  this  pretence  of  oeing  no  better  than  his 
neighbors,  ted  to  grave  misapprehension  amongst  hiii 
eontemporaries.  That  it  was  the  foundation  of  the 
■landers  of  the  Peripatetic  A.ristozenu8  can  hardly  be 
doubted. 

Socrates  waa  further  a  man  of  Binoere  and  fervent 
piety.  "No  one,"  says  Xeoophon,  "ever 
Hety.  knew  of  his  doing  or  saying  anything  pro- 
fane or  unholy."  There  was  indeed  in  the 
popular  mytholoKir  much  which  he  could  not  accept. 
It  was  incredili^e,  ne  argued,  that  the  goda  should  have 
committed  acts  which  would  be  disgraceful  in  the  worst 
of  men.  Such  stories,  then,  must  be  regarded  as  the 
inventions  of  lying  poets.  But,  when  ne  had  thus 
purified  tibe  oontemporaiy  polytheism,  he  was  aUe  to 
reoomrile  it  with  his  own  steadfast  belief  in  a  Supreme 
Being,  the  intelligent  and  beneficent  Creator  of  the 
aiUTerse,  and  to  find  in  the  national  ritual  the  means 
of  satiafyiog  hia  religious  aspirations.  For  proof  of 
the  existence  of  "the  divine,"  he  appealed  to  the 


waa  sat^eci,  not  indeed  to  dehuions  of  mind,  hot  to  tulli- 
einations  of  the  sense  of  hearinfr,  so  that  the  ntlooal  sag. 
gratioDs  of  hiB  own  brain,  ezc«pti<HuIIy  valnsble  iu  coiis»- 
qaence  of  the  accaracy  and  delicacy  of  bis  highly  cnttivatol 
tact,  aeemed  to  him  to  b«  pnyected  without  him,  aad  tv  be 
zeturned  to  him  through  the  outward  ear.  It  Mpeia  that^ 
tlioagh  In  some  of  the  best  known  iusCances — for  example, 
those  of  Cowpcr  and  Sidney  Walker — hal  lucinatioiu  of  the 
sense  of  hearing,  otbemrtse  closely  resemblhi^  Somtes'i 
"  divine  sii^Q,"  have  been  accompanied  by  partial  deiaB){» 
ment  of  reason,  cases  are  not  wanting  in  which  "tAs 
thoQghts  tiaDsf<»med  into  extentat  sensorial  impreaiious" 
are  perfectly  ratioual. 

The  eccentricity  of  Socirates's  life  waa  not  leas  re- 
markable than  the  oddity  of  his  appearanoe 
and  the  irony  of  hia  convenatioo.  Hu 
whole  time  waa  spent  in  public, — in  the 
market-place,  the  streets,  the  gYmnama.  lliiDking 
with  Dr.  Johnson  that  "  a  preat  city  m  the  school  for 
studying  life,"  he  bad  no  liking  for  the  conntr7,  and 
seldom  passed  the  gates.  "Fields  and  trees,"  Fhtto 
makes  him  say,  '  won't  teach  me  anyt  hing ;  the  life  of 


Uodvflf 
lift. 


providenti^  arrangement  of  nature,  to  the  universality  I  the  streets  will "  He  talked  to  all  comm, — to  the 
of  the  bdieP,  ana  to  the  revelations  and  warnings  !  craftsman  and  the  artist  as  willingly  as  to  the  poet  or 
which' are  given  to  men  through  signs  and  oraclea.  .the  politician, — questioning  them  about  their  affiiirs, 
blinking  that  the  soul  of  man  partook  of  the  divine,  |  about  the  processes  of  their  several  occupations,  about 
he  maintained  the  doctrine  of  its  immortality  as  an  their  notions  of  morality,  in  a  word,  about  fanuliar 


article  faith,  but  not  of  knowled^.  While  he  held 
that,  the  gods  alone  knowing  what  is  for  man's  benefit, 
man  should  pray,  not  for  particular  goods,  but  only 
for  that  which  is  good,  he  was  regular  in  prayer  and 
poBotual  in  aaerifio&  He  looked  to  oraoles  and  ngns 
for  gnidanoe  in  those  natten.  and  in  those  matters 
only,  which  could  not  he  resolved  by  experience  and 
juagment,  and  he  further  supposed  himself  to  receive 
■peeial  warnings  of  a  mantie  ofaaraeter  through  what 
heoalledhis  "aiTinengn"  {Satft6vuv^  iaiftdnove^i^). 

Socrates's  freqaent  Tefareneca  to  hia  "  divine  Sign  "  mm. 

wya  Xenophon,  the  origin  of  Um  charge  of 
"introducing  new  divinities "  brought  against 
him  by  bis  aeeusera,  and  in  early  Christian 
times,  uBongat  Neoplatonlc  philosophen  and  fSstfieis  of 
tlie  ehnreh^  gave  rise  to  the  notion  that  he  snnpoBed  him* 
■elf  to  bs  attended  by  m  "  geains"  or  <*d«mon."  Similarty 
in  ami  own  day  spiritnalista  have  attributed  to  bin  the 


Divftie 
sign. 


matters  in  which  they  might  be  expected  to  take  an 
interest.  The  astensible  purpose  of  these  interrojta- 
tories  was  to  test,  and  th.u8  either  refute  or  exfmtn, 
the  famous  oracle  which  had  pronounced  htm  the 
wisest  of  men.  Gonaoiotu  of  his  own  ignoranoe,  h« 
had  at  first  imagined  that  the  Ood  waa  niistakea. 
When,  however,  experrence  showed  that  those  who  es- 
teemed theiuaelves  wise  were  urmble  to  give  an  aocouat 
of  their  knowledge,  he  had  to  admit  that,  as  the  uracle 
had  said,  he  was  wiser  than  others,  in  so  fkr  as,  wbiirt 
they,  being  ignorant,  supposed  themselves  to  know,  he, 
being  ignorant,  waa.avrare  of  his  ignontnce.  Such, 
aoeording  to  the  Apohgj/,  was  Socratea's  account  of  hia 
procedure  and  its  results.  But  it  is  easy  to  see  that 
the  statement  is  colored  by  the  acenatomed  irony. 
When  i  n  the  same  speech  Socrates  tells  hia  radges  that 
he  Mfould  ne\'er  from  fear  of  death  or  any  other  motive 
disobey  the  command  of  the  god,  and  that,  if  they  puk 


ISSwSiSoJ^lL^rigrtk"^^^  him  to  death,  the  lo-J^jf.^^- "^^^Vi"^ 

agoardian  spirit"  (A.  R.  Wallace):  Bat  the  very  precise  '  Btwe  thev  would  not  readily  find  anyone  to,  take  In 
testintony  of  Xenophon  and  Plato  shows  plainly  that  Soc- '  place,  It  becomes  plain  that  tie  eoneeivea  Dinself  to 

    .    -   ...  ^  commission  to  educate,  and  was  oonsoiowi^ 

seeking  the  intellectual  and  moral  hnproyement  of  bn 
countrymen.  His  end  eonld  not  be  achieved  wHhooi 
the  samfioe  of  self.  His  meat  and  dniA  were  of  the 
poorest;  summer  and  winter  hia  coat  was  the  same; 
nc  was  shoeless  and  shirtlesa  "A  edave  whose  BMSter 
made  him  live  as  you  do,"  says  a  sophist  in  the  Miemo- 


istee  did  not  regard  his  "  customary  sign "  either  as  a 
divinity  or  as  a  genius.  Aeconling  to  Xenophon,  the  sign 
wia  a  warning,  cither  to  do  or  not  to  do  which  it  would  be 
folly  to  n^leet,  not  superseding  ordinary  prudence,  but 
dealing  with  these  nncortainties  in  respect  of  which  other 
men  found  guidance  Inorocles  and  tokens ;  Socrates  believed 
in  it  profosndly,  and  never  disobeyed  it.  According  to 
Plato,  the  sign  was  a  "  voice "  which  warned  Socrates  to 


refVftin  from  spme  act  which  he  contemplated  ;  he  heard  rabtfta,  "  would  run  away."  But  by  the  BnTTcndeT  of 
it  iVeqoently  and  on  the  most  trifling  occanoue;  the  phe-  I  the  luxuries  and  the  comforts  of  life  Socrates  seeoied 
mmenon  dated  fiom  bis  eariy  years,  and  waa,  so  for  as  he  ,  f^r  himself  the  independence  which  was  necessary  that 

knew,  pecnlior  to  himself.   Tliese  atatemeata  have  been  •  •   u„„»  ti-  .»w^.4.aJ  i.  :  __j  .kaHt, 

varioislTint^rpreted.   Thns  it  haa  been  maintained  that,  |  ^  >*>«"t        «PP«nted  bosilieflB.  and  tbe»- 

in  laying  claim  to  snperoatural  revelations,  Socrates  (i)  With  ne  was  content.     „  ,      ,  .      .         .  , 

committed  a  pious  fraud,  (2)  indalged  his  "accustomed'     His  message  was  to  aU,  bnt  it  wasyanouBlyTeoeiTea. 

IronT,**  (3)  recognised  the  vMce  of  eonseience,  (i)  indicated  <  Those  who  heard  him  perforce  and  oeea-   

a  general  belief  in  a  dirinemiHsion,  (5)  described  "the  io-  Aronally  were  apt  to  regard  his  teaching 
ward  voice  of  his  todividnal  tact,  which  in  consequence  either  with  indifference  orwith  irritation,—  mVnS 
V  »''»«»l«»^?»««dpenetrati«i,  partly  0/  his  with  indifference  if,  a«  might  be,  they  failed 

knowledge  of  himself  and  exact  appreciation  of  what  was  .           •    .i^  „u.„A...  —X-.  »u<.«  ^•K.ni* 

in  haim^y  with  his  iDdividuaUty!lu^  attained  to  an  un-  *0  8ee  m  the  elenchus  anythmg  "ore  than  ^^^onte 
usual  accuracy,"  (5)  waa  mad  ("«tait  fou"),  being  subject  tnfling;  with  irritation  if,  as  was  probaWe,  they  per- 
not  only  to  hallucinations  of  sense  but  also  to  aberrations  coTVed  that,  m  spite  of  hia  ssBumed  ignorance,  Socrates 
of  reason.  Xenophon's  testimony  that  Socrates  was  phiinly  .  was  well  aware  of  the  result  to  which  their  eufbroed 
•haeere  in  his  belief  exdodes  the  first  and  the  scoond  of  nngwers  tended.  Amongst  those  who  deliberatrfy 
these  tbeortoa;  the  ehonet^  of  the  warnings  fri  sought  and  sedolously  cultrvated   his  acouairtance 

are  always  eeaieemed,  not  with  the  moral  worth  oi  actions,  .r  attacTipd  tbenMeWmtn  hhn  m 

bit  with  their  uncertain  resulte,  warrants  the  rejwtion  of  i  T      Tl^if-i^k  ,^JZ 

the  third  and  the  fourth;  the  fifth,  while  it  sufficiently  i  thev  might  have  attached  themsdves  to  any  o»din«iy 
accounts  for  the  matter  of  the  warning,  leaves  unexplained  .  sophist,  conceiving  that  by  temporaiy  omtaot  with  SD 
Mi  manner,  the  vocal  ntteranoe;  the  aixth,  whlk  n  plan-  i  acute  a  reasoDcr,  they  would  best  prepare  themsehcs 
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for  the  locomadiies  of  the  law  court  b,  the  UMembl^, 
woA  die  Miuitfl.  Again,  Uiere  wen  otaoB  who  saw  m 
SocntcB  at  ooee  mastor  ooauellor,  and  fr»nd,  and 
hoped  by  aBstxaatiiig  with  him  "  to  beootne  good  men 
and  true,  oapable  of  dcHitg  tbeir  duty  by  houae  and 
household,  by  relations  and  mends,  by  city  and  fellow- 
citiiena  "  (Xenophon).  Finidly,  there  was  alittle  knot 
of  intimates  who,  baring  something  of  Socrates' s  en- 
dtusiawn,  entered  more  deeplj'  than  the  rest  into  his 
principles,  and,  when  he  died,  transmitted  them  to  the 
next  generatioQ.  Tet  eveu  thoae  who  belonged  to  thie 
inoer  uirole  were  wutod,  not  by  any  common  doctrine, 
but  by  a  common  admira^n  for  their  maetcr'B  int^leot 
and  eharaeter. 
For  the  paradoxes  of  Socrates's  personality  and  the 

eooentricity  of  his  behaTior,  if  thev  offended 
g^J^g^   the  many,  fascanated  the  lew.   '^It  is  not 

easy  for  a  man  in  my  oondidon,"  says  the 
intoxicated  Aloibiades  in  Plato's  Symposium,  "to 
deeoribe  the  sinenlarity  of  Socrates's  character.  But 
I  will  trj  to  teU  nia  prusra  in  similitudes.  He  is  like 
the  piping  Silenes  m  the  statuaries'  sho|»,  which, 
when  you  open  them,  are  found  to  contain  images  of 
fod».  Or,  again,  he  is  like  the  satyr  Marsyas,  not  only 
in  outward  appearance — that,  Socrates,  you  will  your^ 
ael^  allow— mit  in  other  ways  also.  Like  him,  yon  are 
given  to  frolic, — I  can  produce  evidence  to  that ;  and, 
above  all,  like  him^  you  are  a  wonderful  musician. 
Only  there  is  this  difference, — what  he  does  with  the 
help  of  his  instrument  you  do  with  mere  words ;  for 
whatsoever  man,  woman,  or  child  hears  yon,  or  even  a 
a  feeble  nport  of  what  yon  have  said,  is  atniok  with 
awe  K&d  poBsefsed  with  admiratioD.  As  fbr  myself, 
were  I  not  afraid  that  von  would  think  me  more  drank 
than  I  am,  I  would  tell  you  on  oath  how  his  words  have 
moved  nie,-7»y,  and  how  they  move  me  still.  When 
I  listen  to  him  my  heart  beats  with  a  more  than  Cory- 
bantic  excitement ;  he  has  only  to  speak  and  my  teajs 
flow.  Orators,  such  as  Pericles,  never  moved  me  in 
this  way, — never  roused  my  soul  to  the  thought  of  my 
servile  condition  ;  but  this  Marsyas  makes  me  think 
that  life  is  not  worth  living  so  long  as  I  am  what  I 
am.  en  nowj  if  I  were  to  listen,  t  could  not  resist. 
So  there  is  nothing  for  me  but  to  stop  my  ears  against 
this  siren's  song  and  fly  for  my  life,  that  I  nay  not 

row  old  sitting  at  his  feet.    No  one  would  think  that 
bad  any  shame  in  me;  but  I  am  ashamol  in  the 
presence  of  Socrates." 

77ie  Accusation  and  its  Cawie*.— Hxe  life  led  by  Soc- 
rates was  not  likely  to  win  for  him  either  the 
pr^^udicee.   affieetion  or  the  esteem  of  the  vulgar.  Those 
who  did  not  know  him  penonally,  seeing 
him  with  the  eyes  of  the  comic  poets,  conceived 
him  as  a  "visionary"  {uereupo^dyot)  and  a  "bore" 
{a^TiJaxrii)-    Those  who  had  faced  him  in  arguiacnt, 
•vea  if  they  had  not  smarted  under  his  rebukes,  had 
at  any  rate  winced  onder  hjs  interrogatory,  and  re- 
garded him  ID  oonsequenee  witli  feelin;^  of  dialike  and 
rear.    But  the  eooentiieitv  of  his  genius  and  the  ill- 
wUl  bojue  towards  him  by  individuals  are  not  of  them- 
selves suffietent  to  account  for  the  tragedy  of  399.  It 
thus  beecwMB  necesaai^-  to  study  the  cuTcumstances  of 
the  trial,  and  to  iDvestigate  the  motives  which  led  the 
aeeusera  to  sadc  his  death  and  the  people  of  Athena 
w  aoqaiesee  in  it 
Somites  was  aceused  ( t )  of  denying  the  gods  recog- 
nized hy  the  state  and  introducing  instead 
of  them  strauKe  divinities  (Saifidvia),  and 
(aj  of  conuptiivg  the  young.    The  first  of 
these  cltargca  rested  upon  the  niotorioua  fact  that  he 
mf^KMsef)  hims^  to  be  guided  by  a  divine  visitant  or 
tii^  {SaifiAvm).    The  SMond,  Xenophon  tells  us,  was 
supported  by  a  series  of  particuhir  altegatitms, — (a) 
that  he  taught  his  associates  to  despise  the  institutions 
of  the  state,  and  especially  eleckiou  by  lot ;  ifi)  that  he 
had  numbered  anongst  his  associates  Critias  and  Ald- 
iMades.  the  most  dangerous  of  the  represoitatives  of 
ihe  oHgorehieal  and  democfatical  parties  respectivdy ; 


(e)  that  he  taught  the  young  to  disobay  parents  and 
guardians  and  to  prefer  his  own  authori^  to  theus; 
Xd)  that  he  was  in  Uie  hatflt  of  quoting  mischievous 
passtues  of  Homer  and  Hesiod  to  the  prejudice  of 
morality  and  democracy. 

It  is  plain  that  the  defence  was  not  calculated  to 
ooDciHate  a  hostile  jury.  Nevertheless,  it 
is  at  first  sight  difficult  to  understand  how  ^'^'^ 
an  adverse  verdict  became  possibile.  If  defbnoe. 
Socrates  rejected  portions  of  the  conven- 
tional mythology,  he  accepted  the  established  faith 
and  performed  its  offices  with  exemplary  regularity. 
If  he  talked  of  a  dmniviov,  the  daifUtvtov  was  no  new 
divinity,  but  a  mantic  sign  divinely  accorded  to  him, 
presuEoably  by  the  gods  of  the  state.  If  he  questioned 
the  propriety  of  certain  of  the  institutions  of  Athens, 
he  was  preinred  to  yield  an  nnheatating  obedioiee  to 
all.  ^  He  had  never  countenanced  the  misdeeds  of 
Critias  and  Alcibiades,  and  indeed,  byasharp  censure, 
had  earned  the  undying  hatred  of  one  of  them.  Duty 
to  parents  he  inculcated  as  he  inculcated  other  virtues; 
and,  if  he  made  the  son  wiser  than  the  father,  surely 
that  was  not  a  fault.  The  citation  of  a  few  linee  from 
the  poets  ought  not  to  weigh  against  the  dear  evidence 
of  his  large-hearted  patriotism  ;  and  it  might  be  sus- 
pected that  the  aocnser  had  straneely  misrepresented 
nia  applicaUon  of  the  femiliar  woras. 

To  the  modau  reader  Xenophon's  reply,  of  whioh 
the  foregoing  paragraph  is  in  effect  a  sum-  , 
mary,  will  probably  seem  sufficient,  amd  nen! 
more  than  suffident.  But  it  must  not  be 
forgotten  that  Athenians  of  the  old  school  approadied 
the  subject  from  an  entirely  different  point  of  view. 
Socrates  was  in  all  things  an  innovator,— in  relicnm, 
inasmuch  as  he  sought  to  eliminate  from  the  theology 
of  his  contemporaries  "  those  lies  whioh  poets  tell '  ; 
in  politics,  inasmuch  as  he  distrusted  several  institu- 
tions dear  to  Athenian  democracy ;  in  education,  in- 
asmuch as  he  waged  war  against  authority,  and  in  a 
certain  sense  made  each  man  the  measure  of  his  own 
actions.  It  is  because  Socrates  was  an  innovator  that 
wo,  who  see  in  him  the  founder  of  philosophical  in- 
quiry, regard  him  as  a  great  man ;  it  was  because 
Socrates  was  an  innovator  that  oid-fashitHied  Athe< 
nians,  who  saw  in  the  new-fangled  culture  the  origin 
of  all  th^  reoent  distresses  and  disasters,  regarded 
him  as  a  greatcriminal.  It  is,  then,  after  all  in  nowise 
strange  dat  a  muority  was  found  first  to'pronounce 
him  guilty,  and  anerwarde,  when  be  refused  to  nuke 
any  submission  and  professed  himself  indifferent  to 
any  mitigation  of  the  penalty,  to  pass  upon  him  the 
sentence  of  death.  That  the  verdict  and  the  sentence 
were  not  in  any  way  illegal  is  genersdly  acknoiriedged. 

But,  thou.ich  the  popular  distrust  of  eccentricity,  the 
irritation  of  individuals  and  groups  of  in- 
dividuals, the  attitude  of  Socrates  himself,  OccmIoh 
and  the  prevalent  dialike  of  the  intellectual 
movement  which  he  rejuresentcd  go  far  to 
account  for  tbe  result  ot  the  trial,  they  do  not  explain 
the  occasion  of  the  attach.   So(»rates's  oddity  and 
brusquerie  were  no  new  tUngs ;  yet  in  the  past,  tbongh 
they  had  made  him  unpopmar,  they  had  not  bRMgnt 
him  into  the  courts.   His  sturdy  lesistaBce  to  the 
demns  in  406  and  to  the  Thirty  in  ¥A  bad  passed,  if 
not  unnoticed,  at  all  events  unpunished.   His  political 
heresies  and  generul  nnorthodoxy  had  not  caused  lum 
to  be  exfdikded  from  the  amnesty  of  403.    Why  was 
it,  then,  that  in  39f},  when  Socrates's  idiosyncrasies 
'  were  more  than  ever  famiEar,  and  when  the  oonstitn- 
tionhad  beenrestored,  the  tc^eration hitherto  extended 
j  to  kim  was  withdrawn?   What  were  the  specml  cir- 
I  eumstanees  which  indnced  three  members  of  4be 
[  patriot  party,  two  of  chew  leading  politicians,  to  unite 
'■  their  efforts  against  one  who  apparently  was  so  little 
I  fonnidable? 

I  For  an  answer  to  this  question  it  is  necosary  to  look 
I  to  the  history  of  Athenian  potitica.  Besides  the  oK- 
.  garchical  party,  properiy  so  called,  which  in  411  waa 
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represented      the  Four  Hundred  and  in  404  by  the 
ThiTtyi  and  the  democntical  party,  which 
returned  to  power  in  410  and  in  403,  there 
for  It!"  At  Athena  during  the  last  j'eare  q£  the 

Peloponnesian  War  a  party  oi  "moderate 
oligarchs^"  antagonistic  to  both.  It  was  to  secure  the 
co-operation  of  the  moderate  party  that  ihe  Four 
Hundred  in  41 1  promised  to  constitute  the  Five 
Thousand,  and  that  the  Thirty  in  404  actually  consti- 
tuted the  Three  Thousand.  It  was  in  the  nope  of 
realizing  the  aspirations  of  the  moderate  party  that 
Theramenes,  ita  most  prominent  representative,  allied 
himselfj  first  with  the  Four  Hundred,  afterwards  with 
the  Thirtv.  In  411  the  policy  of  Theramenes  was 
temporartly  successful,  the  Five  Thousand  superseding 
the  Four  Hondred.  In  404  the  Thirty  outwitted  him  ; 
fbr,  though  tiiey  acted  upon  his  advice  so  far  as  to 
oonstitute  the  Three  Thousand,  they  were  careful  to 
keep  all  real  power  in  their  own  hands.  Bat  on  both 
occasions  the  "  polity" — for  such,  in  the  Aristotelian 
sense  of  the  term,  the  constitution  of  411-410  was, 
and  the  constitution  of  404-403  professed  to  be — was 
insecurely  based,  so  that  it  was  not  long  before  the 
' '  unmixed  democracy ' '  was  restored.  The  programme 
of  the  "moderates'  — which  included  (1)  the  limita- 
t  ion  of  the  franchise,  by  the  exclusion  of  those  who 
were  unable  to  provide  themselves  with  the  panoply 
of  a  hoplite  and  thus  to  render  to  the  city  suutantial 
service,  (2)  the  abolition  of  pavment  for  the  perform- 
ance of  political  functions,  ana,  as  it  would  seem,  (3) 
the  disuse  of  the  lot  in  the  election  of  magistrates — 
found  especial  favor  with  the  intellectual  class.  Thus 
Aldbiades  and  Antiphon  were  amongst  its  promoteis, 
and  Thueydides  commends  the  constitution  established 
sifter  the  fall  of  the  Four  Hundred  as  the  best  which 
in  his  time  Athens  bad  enjoyed.  Now  it  is  expr^ly 
titated  that  Socrates  disliked  election  by  lot ;  it  is  cer- 
tain that,  regarding  paid  educational  service  as  a 
species  of  prostitution,  he  would  account  paid  political 
service  not  a  whit  less  odious ;  and  the  stress  laid  b^ 
(be  accuser  upon  the  Homeric  quotation  (/Z/itZ,  ii. 
188-202}— which  ends  with  the  lines  6aifi6vi\  ur/ji^of 
^oo,  Kai  AAAwv  (iWov  &KOV€  ol  aio  ^ffirepoi  eiai  '  aii  6'  airrd- 
Aefto(  Kal  ivoA/cif,  oirrt  iror'  iv  ttoM/u,}  tvaplBficoc  oJrr'  My 
/?AvAv — ^becomes  Intelligible  if  we  may  suppose  that 
Socrates,  like  Theramenes,  wished  to  restrict  the  fran- 
chise to  those  who  were  rich  enough  to  serve  as  hop- 
lites  at  their  own  expensa  Thus,  as  might  have  been 
antitnpated,  Socrates  was  a  "moderate,"  and  the 
tveatment  which  he  reoeived  from  both  the  extreme 
parties  auggestft^ven  if  with  Grote  we  reject  the 
story  told  by  Diodorus  (xiv.  5),  how,  when  Thera- 
menes was  draf;^ed  from  the  altar,  Socrates  attempted 
a  rescue — that  his  sympathy  with  the  moderate  party 
was  pronounced  and  notorious.  Even  in  the  moment 
of  democratic  triumph  the  "moderates  "  made  them- 
selves heard,  Phormisiua  proposing  tluit  those  alone 
should  exercise  the  franchise  who  posseswd  land  in 
Attica;  and  it  ia  reasonable  to  suppose  tliat  their 
position  was  stronger  in  399  than  in  403.  These  con- 
siderations seem  to  indicate  an  easy  explanation  of  the 
indictment  of  Socrates  by  the  demooratic  politicians. 
It  wu  a  blow  struck  at  the  "moderates,  Socrates 
being  singled  out  fur  attack  because,  though  not  a 
proressional  politician,  he  was  the  very  type  of  the 
malcontent  party^  and  had  done  much,  probably  more 
than  any  man  living,  to  make  and  to  foster  views 
which,  if  not  in  the  strict  sense  of  the  term  oligarchical, 
were  confessedly  hostile  to  the  "  unmixed  democracy."  , 
His  eccentricity  and  heterodoxy,  as  well  as  the  personal 
animositiea  which  he  had  provoked,  doubtlesa  con-  ' 
tributed,  as  his  accusers  haa  foreseen,  to  bring  about 
the  conviction  ;  but,  in  the  judgment  of  the  present 
writer,  it  was  the  fear  of  what  may  be  called  philo- 
sophical radicalism"  which  prompted  the  action  of 
Meletus,  An^tus,  and  Lycon.  The  result  did  not  dis- 
appoint their  expectations.  The  friends  of  Socrates 
abandoned  the  struggle  and  retired  into  exile ;  and. 


when  they  returned  to  Athens,  the  most  prominent 
of  them,  Flato,  was  careful  to  confine  himsdif  to 
theory,  and  to  announce  in  emphatic  terms  his  with- 
drawal from  the  praoticBl  politioB  of  his  native  city. 

Method  and  DoOrine. — Socrates  was  not  a  "philosopher," 
nor  yet  a  *'  teacher,"  bat  rather  an  "  educator,"  having  ftr 
bia  fuDctiuii  "to  rouse,  persuade,  and  rebuke"  (Plato, 
Apology,  30  Kj.  Hence,  in  euKnining  his  life's  work,  it  is 
proper  to  ask,  not  Wlui  wu  his  philosophy  ?  but  What  was 
his  theory,  and  what  was  his  pnictioe,  of  education  7  It  is 
true  that  ho  was  brought  to  bis  theory  of  edacation  by  the 
study  of  previoQB  philosophies,  aud  that  his  practice  led  t« 
the  Platonic  revival ;  but  to  attribute  to  him  philosophy, 
except  in  that  loose  sense  in  which  philosophy  is  ascribed 
to  one  who,  denying  the  existence  of  such  a  thing,  can  give 
an  account  of  his  disbelief,  is  misleading  and  even  errooeoDS. 

Socrates's  theory  of  education  had  for  its  basis  a  profoand 
and  consistent  skepticism ;  that  is  to  say,  ho  not 
only  ii^ected  the  conflicting  theories  of  the  Tbeon'of 
physicists, — of  whom  "some  conceived  existence  educrtioa. 
as  a  unity,  othersasa  plurality ;  some  affirmed 
perpetual  motion,  otlit^rs  perpetual  rest ;  some  declared  be- 
coming aud  perishing  to  l>e  universal,  others  altogether  dn- 
nied  such  things," — but  also  condemned,  as  a  futile  attempt 
to  transcend  the  limitations  of  human  intelligence,  their 
^iXoM^ia,  their  "pursuit  of  knowledge  for  its  own  sake." 
Unconsciously,  or  more  probably  consciously,  Socrates  rested 
his  skepticism  upon  the  Protagorean  doctrine  that  man  is 
the  measure  of  tiis  own  sensations  and  feelings ;  whence  he 
inferred,  not  only  tlmt  knowledge  such  as  the  philosophers 
had  sought,  certain  knowledge  of  nature  and  its  laws,  was 
unattaioable,  but  also  that  neither  he  nor  any  other  person 
had  authority  to  overbear  the  opinions  of  another,  or  power 
to  convey  iustniction  to  one  who  had  it  not.  Accordingly, 
whereas  Protagoras  and  others,  abandoning  physical  speco- 
lation  and  ooming  forward  as  teachers  of  rnlture,  claimed 
for  Uiemselves  In  this  new  field  power  to  instrnct  and 
authority  to  dogmatise,  Socrates,  unable  to  reconcile  him- 
self to  this  inconsistency,  proceeded  with  the  investigation 
of  principles  until  ho  found  a  lesting-plBce,  a  m  «na,  in  th* 
distinction  between  good  and  evil.  While  all  opinions  were 
equally  true,  of  those  opinions  which  were  capable  of  being 
translated  into  act  some,  he  conceived,  were  as  working 
hypotheses  more  serviceable  than  others.  It  was  here  that 
the  functiou  of  such  a  one  as  himself  began.  Though  he 
bad  neither  the  right  nor  the  power  to  force  his  opinions 
upon  another,  he  might  by  a  systematic  interrogatory  lead 
another  to  substitute  a  better  opinion  for  a  worse,  Just  as  a 
physician  by  appropriate  remedies  may  enable  his  patient 
to  sttbstitntti  a  healthy  sense  of  taste  for  a  morbid  one.  T* 
administer  such  an  interrogatory  and  thus  to  be  the  physi- 
cian of  muIb  was,  Socrates  thought,  his  divinely  appointed 
duty;  and,  when  ho  describe<l  himself  as  a  "talker "or 
"  converser,"  he  not  only  negatively  distinguished  himself 
from  those  who,  whether  philosophers  or  sophists,  called 
themselves  "  teachers"  (^AiffcaXvo,  but  also  positively  indi- 
cated the  method  of  question  and  answer  (^iaAtm«4)  whick 
ho  consistently  preferrt-d  and  babitimlly  practiced. 

That  it  was  in  this  way  that  Socrates  wa.s  brought  to  re- 
gard "  dialectic."  "  question  and  answer,"  as 
the  only  admisfliblc  method  of  education  is,  in  Dialectical 
the  opinion  of  the  present  writer,  no  matter  of  method, 
mere  conjecture.  In  tlie  review  of  theories  of 
knowledge  which  has  come  down  to  us  in  Plato's  ThetOtAvt 
mention  is  made  (172  B)  of  certain  "incomplete  Prota- 
goreans,"  who  held  that,  while  all  impressions  are  equally- 
true,  one  impression  is  better  than  another,  and  tliat  tho 
"  wise  man  "  is  one  who  by  his  arguments  causes  good  im- 
pn-Ksions  to  take  the  place  of  bad  ones,  thus  reforming  the 
soul  of  tho  individual  or  the  laws  of  a  state  by  a  process 
similar  to  that  of  the  physician  or  tho  farmer  (166  D  sq.) ; 
and  these  "  incomplete  Protagoreans  "  are  identified  with 
Socrates  and  the  Socratics  by  their  insistence  (167  D)  upon 
the  characteristically  Socratic  distinction  between  disputa- 
tion and  dialectic,  as  well  as  by  other  familiar  traits  of 
Socratic  converse.  In  fact,  this  passage  becomes  intelligible 
and  signillcnnt  if  it  is  supposed  to  refer  to  the  historical 
Socrates;  and  by  teaching  us  to  regard  him  as  an  "  incom- 
plete PnitHKorcan  "  it  Kupplies  the  link  which  connects  hla 
philosopliical  skepticism  with  his  dialectical  theory  of  eda- 
cation. It  is  no  doubt  possible  that  Socrat«s  was  unaware 
of  the  closeness  of  his  relationship  to  Protagoras ;  but  th« 
fort,  once  stated,  hwdly  admits  of  question. 

In  the  application  of  the  "dialectical"  or  "maieutir" 
method  two  processes  are  distinguishable, — the 
destructive  process,  by  which  the  worse  opinion  Its  two  pro- 
was  eradicated,  and  the  constructive  process,  ccw*. 
by  which  tlie  better  opinion  was  induced.  In 
general  it  was  not  mere  "  ignorance  "  with  which  Soeratca 
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had  to  contend,  bnt  *'  ignoxuiee  mistaking  Itself  for  koowl- 
fldge  "  or  "  fUseoonveit  of  wisdom," — a  more  stabborn  and  a 
more  formidable  foe,  who,  safe  so  long  as  he  remained  in 
bis  en^ncbmeota,  must  be  drawn  from  them,  circam- ' 
vented,  and  snrprised.   Aocordingly,  taking  hia  departure  , 
fima  some  apparently  remote  principle  or  proposition  to 
which  the  rcspondenCTieldedateady  assent,  Socrates  would  ' 
draw  from  it  an  unexpected  but  undeniable  consequence  j 
vhich  was  plainly  inconsistent  with  the  opkiion  impugned. ; 
In  thin  way  he  brought  his  interlocutor  to  pasn  judgment  j 
upon  tiimself,  and  redooed  him  to  a  state  of  "doubt"  or 
"  porplexity  "  {diropia).  "  Before  I  ever  met  you,"  says  Meno  I 
in  the  dialogue  which  Plato  called  by  hia  name  (79  E),  "  I 
was  told  that  you  spent  your  time  in  doubting  and  leading 
others  to  doubt ;  and  it  is  a  &ct  that  your  wiCclierirs  and 
tpells  have  brought  me  to  that  condition ;  yon  are  like  the  I 
torpedo:  as  itlwiiumbsany  onewhoapproHcbesaud  touches  ' 
it,  so  do  yon.   For  myself,  my  soul  and  my  tongue  are  be- 
nambed,  so  tiiat  I  have  no  answer  ta  give  you."   Even  if,  as 
often  happened,  the  respondent,  baffled  and  cliRgusted  by  the 
i^/m  or  destructive  process,  at  this  point  withdrew  from  j 
the  inquiry,  he  had,  in  Socrates's  judgment,  fiained  some-  | 
thins;  for,  where^  formerly,  being  ignorant,  he  had  sup- 
posed himself  to  have  knowledge,  now,  being  ignorant,  ho  i 
was  in  some  sort  conscious  of  his  Ignorance,  and  at^cordingly 
would  be  for  the  future  more  circumspect  in  action.  If, 
however,  having  been  thus  convinced  of  ignorance,  the 
respondent  did  not  shrink  from  a  new  effort,  Socrates  was 
ready  to  aid  him  by  further  questions  of  a  suggestive  sort. 
Consistent  tliinking  with  a  view  to  con.'iisteiit  action  being 
the  end  of  the  inquiry,  Socrates  would  direct  the  respon- 
dent's attention  to  instances  analogous  to  that  in  hand  and 
so  lead  him  to  ^me  for  himself  a  geueralization  from  , 
which  the  passions  and  the  prejudices  of  the  moment  were,  i 
as  for  as  might  be,  excluded.    In  this  constructive  process,  ' 
though  the  element  uf  surprise  was  no  longer  necessary,  the  | 
interrogative  form  was  studiously  preserved,  because  it ' 
secured  at  each  step  the  conscious  and  responsible  assent  of 
the  learner.  i 
Of  the  two  processes  of  the  dialectical  method,  the  f^cyxffs  ■ 
or  destructive  process  attracted  the  moreatten-  | 
Haientlc  In  tion,  both  in  consequence  of  its  novelty  and 
nato  and     becMise  many  of  those  who  willingly  or  nn-  I 
Xsm^bon.  willingly  submitted  to  it  stopped  short  at  the  ' 
stage  of  "  perplexity."   Bnt  to  Socrates  and  his  I 
intimates  the  constructive  process  was  the  proper  and  nec- 
Mury  sequel.   It  is  true  that  in  the  dialogues  of  Plato  the  . 
desbiicUTe  process  is  not  always,  or  even  often,  followed  1^  '■ 
•onstmction,  and  that  in  the  Memorainlia  of  Xenophon  con-  | 
stmctioii  is  not  always,  or  even  often,  preceded  by  the , 
destructive  process.   There  is,  however,  in  this  nothing  | 
iarprising.  On  the  one  hand,  Xenophon,  having  for  bis , 
principal  purpose  the  defence  of  hia  master  against  vulgar  I 
■a1nmny,seeksto  showby  effbctive  examples tlieezoellenoe  ! 
of  hia  positive  teaching,  and  accordingly  is  not  careful  to  1 
distinguish,  still  less  to  emphasize,  the  negative  procedure. 
On  tfae  other  hand,  Flato'a  aim  being  not  so  much  to  pre- 
MTO  Socrates's  positive  tea<Aing  as  rather  1^  written . 
words  to  stimulate  the  reader  to  self-scrutiny,  Just  as  the 
spoken  words  of  the  master  had  stimulated  the  bearer,  he  ^ 
b  compelled  by  the  very  nature  of  his  task  to  keep  the  con- 
stmctive  element  in  the  background,  and,  where  Socrates  , 
would  have  drawn  an  unmistakable  conclusion,  to  confine  i 
Umself  to  enigmatical  hints.   For  example,  when  we  com-  j 
wre   Xenophon's  ilemordbitia,  iv.  6,  2-4,  with  Plato's  | 
Suthjfphro,  we  note  that,  while  in  the  former  the  interloc- 
■tor  is  led  by  a  few  suggestive  questions  to  <iefiue  *'  piety  "  ; 
as  '*  the  knowledge  of  those  laws  which  are  concerned  with  i 
the  gods,"  in  the  latter,  though  on  a  further  scrutiny  it  ap- 1 
pesis  that  "  piety  "  is  "that  part  of  justice  whidi  is  con-  , 
oerned  with  the  service  of  the  gods,"  the  conversation  is  < 
•stcnaibly  inconclusive.    In  short.  Xenophon,  a  mere  re- , 
porter  of  Socrates's  conversations,  gives  the  n^snlt^,  but 
tronbles  himself  little  about  the  steps  which  led  to  them ; 
VUkto,  who  in  early  manhood  wasau  educator  of  the  Sooratic  ; 
type,  withholds  tlic  results  that  he  may  secure  the  advan- 
taven  of  the  elenctic  stimulus.  ' 
Wlia^  then,  were  the  positive  conclusions  to  which  So- 1 
crates  carried  his  hearers  ?  and  how  were  those 
positive  conclusions  obtained  ?   Turning  to . 
Xenophon  for  an  answer  to  these  questions,  we  | 
note  (I)  that  the  recorded  conversations  are  i 
concerned  with  practical  action,  political,  moral,  ' 
or  artistic ;  (2)  that  in  general  there  is  a  process  from  the  j 
known  to  the  unknown  through  a  generalization,  expressed 
•r  implied  ;  (3)  that  the  generalizations  are  sometimes  rules  | 
of  conduct,  justified  by  examination  of  known  instances, ' 
■ometimee  definitionsaimilarly  established.  Thus,  in  Jifmo- 1 
rmbiUOf  iv.  1, 3,  Socrates  argues  from  the  known  instances  j 
•f  Imwws  «nd  dogs  that  the  best  natures  stand  most  in  need  ; 
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of  training,  and  then  qmlies  the  generalisation  to  the  in- 
stance nuMr  disoussion,  uiat  of  men ;  and  in  iv.  6, 13-14,  he 
leads  his  interlocutor  to  a  definition  of  "  the  good  citizen," 
and  then  uses  it  to  decide  between  two  citizens  for  whom 
respectively  superiority  is  <daimed.  Now  in  the  former  of 
these  cases  the  process— which  Aristotle  would  describe  at 
**  example  "  {r^ittyiia),  and  a  modem  might  regard  as  "  in- 
duction "  of  an  uncritical  sort — sufficiently  explains  itself. 
The  conclusion  is  a  provisional  assurance  that  in  the  partic- 
ular matter  in  hand  a  certain  course  of  action  is,  or  is  not, 
to  be  adopted.  Bnt  It  is  necessary  to  say  a  word  of  expla- 
nation about  the  latter  case,  in  which,  the  generalization 
being  a  definition,  that  is  to  say,  a  declaration  that  to  a 
given  term  the  interlocutor  attaches  in  general  a  specified 
weaning,  the  conclusion  is  a  provisional  assurance  Uiatthe 
interlocutor  may,  or  may  not,  without  falling  into  inconsist- 
ency, apply  the  term  in  question  to  a  certain  person  or  act. 
Moral  error,  Socrates  conceived,  Is  largely  due  to  the  mis- 
application of  general  terms,  which,  once  affixed  to  a  person 
or  to  an  act,  posibly  in  a  moment  of  passion  or  prejudice, 
too  often  stand  in  the  way  of  sober  and  carefbl  lefleetion. 
It  was  in  order  to  exclude  error  of  this  sort  that  Socrates 
insisted  upon  rd  ipi^tti0ai  Ka9ii.oi>  with  itaicriKoi  Xdyoi  for  its 
basis.  By  requiring  a  definition  and  the  reference  to  it  of 
the  act  or  person  in  question,  he  sought  to  secure  in  the  in- 
dividual at  any  rate  consistency  of  thought,  and,  in  so  ftar, 
consistency  of  action.  Accordingly  he  spent  his  life  in 
seeking  and  helping  others  to  seek  "the  what"  (ri  n'),  or 
the  definition,  of  the  various  words  by  which  the  moral 
quality  of  actions  is  descril>ed,  valuing  the  results  thus  ob- 
tained, not  as  contributions  to  knowledge,  but  as  means  to 
right  action  in  the  multifarious  relations  of  life. 

While,  however,  Socrates  sought  neither  knowledge, 
which  in  the  strict  sense  of  the  word  he  held 
to  be  unattainable,  nor  yet,  except  as  a  means  jjnowl^ 
to  right  action,  true  opinion,  the  results  of  ob-  edge, 
servatiou  accumulated  until  they  formed,  not 
perhaps  a  system  of  ethics,  but  at  any  rate  a  body  of  ethi- 
cal doctrine.  Himself  blessed  with  a  will  so  powerful  that 
it  moved  almost  without  friction,  be  fell  into  the  error  of 
Ignoring  its  operations,  and  was  thus  led  to  regard  knowl- 
edge as  the  sole  condition  of  well-doing.  Where  there  is 
knowledge, — that  is  to  say,  practical  wisdom  (^prfewij),  the 
only  knowledge  which  he  reoognised, — right  action,  he 
conceived,  follows  of  itself;  for  no  one  knowingly  prefers 
what  is  evil ;  and,  if  there  are  cases  in  which  men  seem  to 
act  against  knowledge,  the  inference  to  be  drawn  is,  not 
that  knowledge  and  wrongdoing  are  compatible,  but  that 
in  the  oases  in  question  the  supposed  knowledge  was  after 
all  ignorance.  Virtue,  then,  is  knowledge,  knowledge  at 
once  of  end  and  of  means  irresistibly  realizing  itself  in  act. 
Whence  it  follows  that  the  several  virtues  which  are  com- 
monly distinguish^  are  essentially  one.  "Piety,"  "jus- 
tice," "courage,"  and  "temperance"  are  the  names  which 
"wisdom"  bears  in  different  spheres  of  action:  to  be  pious 
is  to  know  what  is  due  to  the  gods ;  to  be  just  is  to  know 
what  is  due  to  men ;  to  be  oouraceons  is  to  know  what  is 
to  be  feued  uid  what  is  not ;  to  he  temperate  is  to  know 
how  to  use  what  is  good  and  avoid  what  is  evil.  Further, 
inasmuch  as  virtue  is  knowledge,  it  can  be  acquired  by 
educution  and  training,  though  it  is  certain  that  one  aoul 
has  by  nature  a  greater  aptitude  than  another  for  snoh 
acquisition. 

But,  if  virtoe  Is  knowledge,  what  has  this  knowledge  for 

its  object?  To  this  question  Socrates  replies.  Theory  of 
Its  object  is  the  Oood.  What,  then,  is  the  the  Good. 
Good?  It  is  the  useftil,  the  advantageous. 
Utility,  the  immediate  utility  of  the  individual,  thus  be- 
comes the  measure  of  conduct  and  the  foandation  of  all 
moral  rule  and  legal  enactment.  Accordingly,  each  pre- 
cept of  which  Socrates  delivers  himself  is  recommended  on 
the  ground  that  obedience  to  it  will  promote  the  pleasure, 
the  comfort,  the  advancement,  the  wellbeing  of  Uie  indi- 
vidual ;  anil  Prodiciis's  apologue  of  the  Choice  of  Heracles, 
with  its  commonplace  offers  of  worldly  reward,  is  accepted 
ftfl  an  adequate  statement  of  the  motives  of  virtuous  action. 
Of  the  graver  difiiculties  of  ethical  theory  Socrates  has  no 
conception,  having,  as  it  would  seem,  so  perfectly  absorbed 
the  lessons  of  what  Plato  calls  "  political  virtue  "  that  mo- 
rality has  become  with  him  a  second  nature,  and  the  scro- 
tiny  of  its  credentials  ^m  an  external  standpoint  has 
ceased  to  be  po.<isihle.  His  theory  is  indeed  so  little  sys- 
tematic that,  whereas,  as  has  been  seen,  virtue  or  wisdom 
has  the  Good  for  its  object,  he  sometimes  identifies  the 
Oood  with  virtue  or  wisdom,  thus  falling  into  the  error 
which  Pluto  (Republic,  vi.  505  C),  perhaps  with  distinct  ref- 
erence to  Socrates,  ascribes  to  certain  "  cultivated  thinkers." 
In  short,  the  ethical  theory  of  Socrates,  like  the  rest  of  his 
teaching,  is  by  confession  unscientific ;  it  is  the  statement 
of  the  convictions  of  a  nmi^able  nature,  which  statement 
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emergea  in  the  «oitne  of  »n  appenl  to  tb«  ladlvidaftl  to 
■tody  ooosiBteDCy  in  Vbe  interpretBtioa  of  tcmdlUonal  rnlea 
of  oondact.  For  %  eritial  exHBiaatdon  of  Mie  cthioal  tmcb- 
log  wtildt  ii  hare  deMribsd  la  outline,  am  Ethical 

Jiu  Soeratiea. 

It  has  been  seen  that,  so  fas  from  h«Ttiiit  any  ^rstem, 
phyBical  or  metai^ysical,  to  eoaueiate,  Socratu  tweeted 
"  tioB  ponoit  of  knowledge  for  its  onn  sake  "  as  a  ddaslon 
and  a  Buue^— a  deloslon,  inasmnch  aa  knowledge,  properly 
■o  oaUed,  la  anatteinable,  and  a  snare,  in  so  &r  as  the  pnr- 
Milt  <tf  it  draws  as  away  f^m  the  study  ot  conduct.  He 
hm  theiefi>re  no  claim  to  be  rogaided  as  the  foonder  of  a 
pbiloBc^hleal  schooL  But  he  had  inade  some  tentatiTe  con- 
trfbntiona  to  a  theory  of  m<wBitty ;  he  had  shown  both  in 
his  lUs  and  in  his  death  that  bis  principles  stood  the  test 
of  practical  application ;  he  had  invented  a  method  having 
for  its  end  the  rectifioati(m  of  opinion ;  and,  above  all,  be 
had  asBetted  "the  aatouomyof  the  indiTidoal  Intellect." 

Accordingly,  not  one  aehocd  bat  several  schools 
schoola.  sprang  np  amongst  his  aaK>eiates,  those  of  them 
who  had  a  tarn  for  specnlation  taking  eeTemlly 
from  his  teaching  so  mach  aa  their  pre-existing  tendenciee 
and  convictions  allowed  them  to  assimilate.  "Hias  Aristip- 
pOB  of  Cyrene  interpreted  hedonistieally  Uie  tbeoretiral 
molality;  Antisthenee  the  Cynic  copied  and  caricatured 
the  aofltere  example;  Eaclides  of  ICegara  practiced  and 
perverted  the  elenctic  method ;  Plato  the  Academic,  accept- 
ing the  whole  of  the  Socratic  teaching,  first  developed  it 
harmonionsly  in  the  skeptical  spirit  of  its  author,  and,  after- 
wards conceiving  that  be  bad  foand  in  Soerates's  aguosti- 
tiie  germ  of  a  philoBopby,  proceeded  to  oonstmct  a 
system  which  should  embrace  at  once  ontology,  physics, 
and  ethics.  From  the  four  schools  thns  established  sprang 
subsequently  four  other  schools, — tlie  Epicureans  being  the 
natural  aucceasora  of  the  Cyrenalcs,  the  Stoics  bf  the  Cynics, 
the  Skeptics  of  the  Mcgarians,  and  the  PeripntetiOB  of  the 
Academy.  In  this  way  the  teaching  of  Socrates  made  itself 
felt  throughout  the  whole  of  the  post-Socratic  philoaophy. 
Of  the  inftnenoe  which  he  exercised  upon  Aristippos,  An- 
tisthenes,  and  Euclidee,  the  "  incomplete  Socratics,"  as  they 
are  commonly  called,  as  well  as  upon  the  "  complete  Soc- 
ratic "  Plato,  something  most  now  be  said. 
The  "  incomplete  So<»»tics"  were,  like  Socrates,  skeptics ; 

but,  whereas  Aristippns,  who  seems  to  have 
nSiS^Soc-  ^'^^  '°  contact  with  Protagoreanism  before  he 
made  acqoaintance  with  Socrates,  came  to  skep- 
ticism, as  Prot«gora«  had  done,  from  the  stand- 
point of  the  pluralists,  Antisthenee,  like  bis  former  master 
Gorgias,  and  Eaclides,  in  whom  the  ancients  rightly  saw  a 
anooeesor  of  Zeno,came  to  skepticism  from  the  standpoint  of 
Eleatic  monism.  In  other  words,  Axistl|^s  was  ueptical 
becsnae,  taking  into  account  Qiesal(]ectdTe  element  fn  sen- 
sation, he  foand  himself  compelled  to  regard  what  srecallnl 
"  things  "  as  saccenions  of  feelinga,  which  feelingB  are  tbem- 
selvca  abaolately  distinct  from  one  another;  while  Antia- 
titenee  and  Endldes  were  skeptical  becaose,  like  Zeno,  they 
did  not  nndexatand  how  the  same  thing  coold  at  the  same 
moment  bear  various  and  inconsistent  epithets,  and  conee- 
qnently  conceived  all  predication  which  was  not  identical 
to  be  illegitimate.  Thus  Aristippns  recognizFd  tmly  feel- 
ings, denying  things ;  Antistbenes  recognised  things,  deny- 
ing attributions ;  and  it  is  probable  that  in  this  matter 
Eaclides  was  at  one  with  him.  For,  though  sitire  Schleier- 
macher  many  historians,  unnecessarily  identifying  the 
tii^v  i^iXoi  of  Plato's  Sophitt  with  the  Mcgarians,  have  as- 
scribed  to  Eaclides  a  theory  of  "  ideas,"  and  on  the  Btrength 
of  this  single  pasage  thus  conjectu rally  interpreted  have 
added  a  new  chapter  to  the  history  of  Megarianiam,  it  is 
difficult,  if  not  impossible,  to  see  how,  if  the  founder  of  the 
sdiool  hiwl  broken  loose  from  the  trammels  of  tlte  Zenonian 

Cradox,  his  sacceasois,  and  amongst  them  Stilpo,  should 
>ve  recon<9led  themselves,  as  they  certainly  did,  to  the 
Cynte  denial  of  predication. 

While  the  "  incomplete  Socratics"  made  no  attempt  to 
overpass  the  limits  which  Socrates  had  imposed  apon  him- 
self, within  those  limits  they  occopied  each  his  department. 
Aristippus,  a  cittEen  of  the  world,  drawn  to  Athens  by  the 
fame  of  Socrates,  and  retained  there  by  the  sincere  affection 
which  he  conceived  for  him,  interpreted  tlie  ethical  doctrine 
of  Socrates  in  accordance  vrith  bis  own  theory  of  pleasure, 
which  in  its  turn  came  under  the  refining  inflaence  of 
Socrates's  theory  of  ^rfciirir.  Contrariwise,  Antisthenes,  a 
nigged  but  not  ungenerous  natare,  a  hater  of  pleasnrc, 
troubled  himself  little  about  ethical  theory  and  gave  bis 
life  to  the  imitation  of  his  master's  asceticism.  Virtue,  he 
held,  depended  upon  "  works,"  not  upon  arguments  or  les- 
sons; all  that  was  necessary  to  it  was  the  strength  of  a 
SocntflB  (Diog.  Laert.,     11).  Yet  here  too  the  Socratic 
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tlieory  of  ^pdvwf  had  a  qoalifying  effect ;  so  that  Cyrenile 
hedonism  and  Cynic  asceticism  sometimes  exhibit  tiaex- 
pected  approximations.  Th«  teaching  of  Enclfdea,  thongl: 
^e  Good  is  still  supposed  to  be  tfae  highest  object  of  knoiri- 
edge,  can  hardly  be  said  to  have  an  ethical  element:  Bid 
In  eonseqnenee  of  ^is  deflofenoy  the  dialectic  of  Socntes 
d^eneratedin  Mc^ttian  hands,  fixet  into  a  series  of  exn- 
cises  in  falladee,  secondly  into  a  vulgar  and  fhtile  eristje. 
In  fact,  the  partial  Socratteisms  of  the  incomplete  Socratics 
neeeesarily  aaffered,  even  within  tbeir  own  narrow  limita, 
by  the  dismemberment  which  the  system  bad  andeT)n»e, 
Apparently  the  maieutic  theory  of  education  was  not  vahtcd 
by  any  of  the  three ;  and,  however  this  may  be,  they  devi- 
ated firom  Socratic  tradition  ao  &r  as  to  establish  schoola; 
and,  as  It  WQuId  seem,  to  take  fees  Uke  the  professional  eda- 
cators  called  Sophists. 

Of  the  relations  in  which  the  metapbysic  of  Flato  stood 
to  the  Socratic  search  for  definitions  there  are 
of  neeeesity  almost  as  many  theories  as  there 
are  interpn^iona  of  the  P^tonUi  system. 
Henoe  in  this  place  the  writer  moat  content 
himself  with  a  snmmsry  statement  of  his  own 
views.  Initiated  into  philosophical  specnlation  by  the  B?tv 
eliteen  Cratylns,  Plato  b^an  bis  intellectaal  life  as  an  abso- 
lute skeptic,  the  followers  of  Heraclitns  having  towaids 
the  end  of  the  5tfa  eentury  poshed  to  its  eondosion  the 
nnconsetooB  skepticism  of  their  master.    There  woald 
have  been  then  nothing  to  provoke  surprise,  If,  leaving 
speculation,  Plato  bad  given  himself  to  politics.  In 
407,  however,  he  became  acquainted  with  Socrates,  who 
gave  to  his  thoughts  a  new  direction.   Plato  now  found 
an  occupation  for  his  intellectual  energies,  as  Socrates 
had  done,  in  the  scrutiny  of  his  beliefs  and  the  sys- 
tematiaation  of  his  principles  of  action.    But  it  was 
not  until  the  catastrophe  of  399  that  Plato  gave  him- 
self to  his  life's  work.     An  exile,  cut  off  from  politi- 
cal ambitions,  he  came  forward  as  the  author  of  dialt^es 
which  aimed  at  producing  upon  readers  the  same  effect 
which  the  voice  of  the  master  had  produced  upon  hearers. 
For  a  time  be  was  content  thns  to  follow  in  the  steps  of 
Socrates,  and  of  this  period  we  have  records  in  those  dia- 
logues which  are  commonly  designated  Socratic.    Bat  Plato 
httd  too  decided  a  bent  for  metaphysics  to  linger  long  over 
propcedentic  studies.  Craving  knowledge — not  merely  pro- 
visional and  subjective  knowledge  of  ethical  concepts,  snrh 
as  that  which  had  satisfied  Socrates,  bnt  knowledge  of  the 
causes  and  laws  of  the  nniverse,  such  as  that  which  the 
physicists  had  sought — be  asked  himself  what  was  neces- 
sary that  the  "  rigiit  opinion  "  which  Socrates  bad  obtained 
by  abstraction  from  particular  instances  might  be  converted 
into  "knowledge"  properly  so  called.    In  this  way  Plato 
was  led  to  assume  for  every  Socratic  universal  a  correspood- 
Ing  unity,  eternal.  Immutable,  snprasensual,  to  be  tire  canss 
c^thoHs  par^culsts  which  are  called  by  the  common  name. 
On  this  assomption  the  Socratic  definition  or  statement  of 
the  "  what"  of  tfae  universal,  being  obtained  by  the  inspec- 
tion of  pRrtieitlars,  in  some  sort  represented  the  unity, 
form,  or  "idea"  from  which  they  derived  their  ebwaaeta- 
istics,  and  In  so  flur  was  Talnable ;  but,  Inasmueh  as  the  in- 
spection of  the  particulars  was  partial  and  imperfect,  the 
Socratic  definition  was  only  a  partial  and  imperfect  repre- 
sentation of  the  eternal,  immutable,  suprasemsual  idea. 
How,  then,  was  the  imperfect  representation  of  the  idea  to 
be  converted  into  a  perfect  representation?  To  thisqnes- 
tion  Plato's  answer  was  vagne  and  tentative.    By  constant 
revision  of  the  provisional  definitions  which  imperfectly 
represented  the  ideas  be  hoped  to  bring  them  into  such 
shapes  that  they  should  culminate  in  the  definition  of 
supreme  principle,  the  Good,  from  which  the  ideas  them- 
selve.-i  derive  their  being.    If  in  this  way  we  could  psa 
from  uncertified  general  notions,  reflections  of  ideas,  to  the 
1  Good,  BO  as  to  be  able  to  say,  not  only  that  the  Good  causes 
i  the  ideas  to  bo  what  they  are,  but  also  that  the  Qood  canses 
I  the  ideas  to  be  what  we  conceive  them,  wc  might  infer,  he 
thought,  that  our  definitions,  hitherto  provisional,  are  ade- 
quate representations  of  real  existences.    But  the  Platon- 
1  ism  of  this  period  had  another  ingredient.    It  has  been 
seen  that  the  Eleatic  Zeno  had  rested  bia  denial  of  plural- 
ity upon  certain  supposed  difBcnltics  of  predication,  and 
that  they  coutinned  to  pori^ex  Antisthenes  as  well  as  per- 
hapa  Euclides  and  others  of  Plato's  contemporaries.  Th<-5(^ 
difficulties  must  be  disposed  of  if  the  new  philosophy  wa-< 
to  hold  its  ground;  and  accordingly,  to  the  fundamental 
a.<«ertion  of  the  existence  of  eternal  immutable  ideas,  the 
objects  of  knowledge,  Plato  added  two  subordinate  propo- 
sitions, namely,  (1)  "the  idea  is  immanent  in  the  particu- 
lar," and  (2)  "  there  is  an  idea  wherever  a  plurality  of  par- 
ticulars is  called  by  the  same  name."    Of  these  propositions 
the  one  was  intended  to  explain  the  attribution  of  various 
and  even  f  noonsistent  epithets  to  the  same  partienlar  at  the 
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mxs  tiDM,  whilst  the  other  was  noce«sai7  to  make  this  ez- 
pluuttioD  anilable  in  the  eiae  of  oominon  terns  other  than 
the  Sooatic  nniTcnals.  Soeii  wu  the  Platonism  of  the 
BepMm  and  Ae  Hmdo,  a  pnrWoiial  oatcdosy,  with  a 
■eheme  of  aoiestiflc  research,  whlt^  as  E>lato  honesUy  con- 
fenod,  wafl  no  more  th&n'an  anrealizad  aapiration.  It  was 
the  noD-Socratic  element  which  made  the  weakoeaa  of  this 
the  earlier  theory  of  ideas.  Ptato  soon  saw  that  the  hy- 
pothesis of  the  idea's  immanenee  in  particnlaTS  entailed  the 
ncrifioe  of  its  aoity,  whilst  as  a  theory  of  predication  that 
hypothesis  was  insufficient,  becaose  applicable  to  partica- 
hn  only,  not  to  the  ideas  themselves.  But  with  clearer 
TieWB  about  relations  and  negations  the  paradox  of  Zeno 
sCKed  to  perplex;  and  with  the  oonseqaent  wlUidrawal  of 
the  two  Rnppleiuentary  aittielea  the  deTelopment  of  the 
ftmdameutal  aasnmption  of  ideas,  eternal,  immatable,  sn- 
pnwenenai,  miffht  be  attempted  afraeh.  In  the  more  definite 
theory  which  Plato  now  proponnded  the  idea  was  uo  longer 
a  9oeratio  universal,  perfected  and  hypostatized,  bat  rather 
the  porfiMUt  type  of  a  oataral  kind,  to  which  type  its  im- 
varftet  members  were  related  by  imitatitm,  whilst  this  re- 
miOD  was  metaphysically  explained  by  means  of  a  "  thor- 
oegl^ing  idealism"  (B.  D.  Ar^ei^Hind),  Thoa,  whereaa 
in  the  ewlier  theory  of  ideea  the  ethiod  oniversals  of 
Boentssliad  baaaheld  feohaToaflnt  claim  to  hypostatlaa- 
tloo  in  the  world  of  Ideas,  thn'  are  now  peremptorily 
exeloded,  whilst  the  idealism  which  reoonciles  plnralil? 
and  uni^  gives  an  entirely  new  signiflcanoe  to  so  moch  of 
the  Socmtic  element  as  is  still  retained. 

tlw  growth  of  the  metaphysioy  system  noeesnrily  hi- 
p.^^.  flaenaed  Plato's  ethical  doctrines ;  bat  here  his 
f/^?^  position  is  less  remote  trom  that  of  So- 

theorlw.  entes.  Content  in  the  purely  Socratio  period 
to  elaborate  and  bo  record  ethical  deflnitions 
sBdi  as  Sooratea  himself  raif^t  have  propounded,  as  soon 
ss  the  theory  of  ideas  oflbred  itself  to  Plato^  imagination 
he  looked  to  it  for  the  foandation  of  ethics  as  of  ail  other 
sdenoee.  ThooKh  in  the  earlier  ages  both  of  the  individual 
and  of  the  state  a  soand  utilitarian  morality  of  the  Bocmtic 
■art  was  useful,  nay  valoable,  the  morality  of  the  ftitare 
should,  he  tbooKbt,  rest  apon  the  knowledfte  of  the  Good, 
Snch  is  the  teaching  of  the  Republic.  But  with  the  revision 
«r  the  metaphysical  system  came  a  complete  change  in  the 
view  which  Plato  took  of  ethics  and  its  prospects.  Whilst 
in  the  previona  period  it  had  ranked  as  the  drat  of  sciences, 
it  was  now  no  longer  a  science ;  because,  though  Good 
abaolnte  stiU  oocnpied  ttte  first  place,  Oood  relative  and  all 
its  varions  forms— justice,  temperance,  coorage,  wisdom — 
not  being  ideas,  were  incapable  of  being  "known."  Hence 
it  is  that  the  ethical  teaching  of  the  later  dialogues  bears 
an  intelligible,  thongh  perhaps  unexpected,  resemblance 
to  the  simple  practical  teaching  of  the  aiiphiloaophical 
Socrates. 

Tet  thronghout  these  revolutions  of  doctrine  Pliito  was 
ever  true  to  ttie  Socratic  theory  of  education.  His  manner 
indeed  changed ;  for,  whereas  in  tlie  earlier  dialogues  the 
ahaiaeteriafeics  of  the  master — 

"  The  mtt  and  Intricate  dlscoune. 
The  wit  thnt  makes  us  tolerant  perforce, 
The  mystic  lofrend,  and  the  verse  that  drops 
As  sDowSakes  shower  on  wintry  forest  tops. 
The  questions  working  wedge-Illce  to  the  proof. 
The  thieada  of  prayer  from  old  religion's  woof. 
The  c-ourteou9  skill  or  keen  rebukes  that  chide 
The  learner's  folty  and  the  sophist's  pride  "~ 

are  stndionsly  and  skilfnlly  preserved,  in  the  later  dislognee 
Soeratee  Hint  becomes  meta]diyBlcsa1,  then  ceases  to  be  pro- 
tagonist, and  at  last  disappears  from  the  scene.  Kit  in  the 
later  dialogues,  as  in  the  earlier,  Plato's  aim  is  the  aim 
which  Socrates  in  his  conversation  never  lost  sight  of, 
namely,  the  dialectical  improvement  of  the  learner. 

Btblioffraphg.—Otthe  histories  of  Greek  philosophy  enutnemted 
■In  the  article  Parmenides  the  most  Important  for  the  study  of 
Socrates's  life  and  work  is  Zeller'B  PhftoHophif.  d.  OrUthen.  The 
part  In  quention  has  been  translated  into  Englt.ih  under  the  title 
Of  Socratam  ami  the  Soavtic  Schoolt,  London.  18TT.  Schwegler's 
OetchiidUe  d.  griei-hiKhen  PltOo&opftU  will  aleo  be  found  Instructive. 
It  la  plainly  impossible  to  supply  here  such  a  list  of  special 
treatiw9  as  Is  given  hy  Ueberweg  In  his  OmndHx*  d.  QetehichtF  d. 
PkUntophir,  and  still  more  bo  to  provide  a  complete  blbllopmphy. 
Hut  the  following  sources  of  information  may  be  mentioned: 
P.  Scbleiermacher,  "  Ueber d.  Werth  d.Sokratee aln Philosophen." 
la  Abh,  <L  BeHUier  Akad.  d.  IFissnMcft.,  1818,  and  Werlce.  ili.,  2,  287- 
C*.  translated  Into  English  by  c.  Thlrlwall,  In  the  Phil<mphiral 
Jtu^m,  CambrldRe,  II.  538-,%W;  L.  F.  Wlut,  Du  Dfmon  de 
Snrrnfe.  Paris,  1836,  1S56,  reviewed  by  E.  Llttr^  in  Mtdrcine  ri 
Mtdecin*,  I^ris,  1872:  G.  Grote,  ffiator*  qf  Greetx.  eh.  Ijtvlli..  and 
Ptalo  OM  Uu  alher  Cbmpanioru  qf  jSomUnt,  London,  ]sr,5:  C.  F. 
Hermann.  J>e  Soeralit  oreiualoribw,  Odttlnfien,  1851:  W.  H. 
Thompson,  2Re  Pfiscdnititf  Ftnlo,  London,  Appendix  L;  T. 
Wildaiier.  U.  Fis/fholoplf  d.  wmng  hti  SokfnUi.etc...  Innsbmck, 
VT7.  For  the  view  taken  in  the  present  article  with  regard  to 
the  (MiMPMi'.Bee  the  wrfler's  paper  "  On  the4<u#id*(M>  of  Sooratei^" 


In  the  Journal ^Pkaotoay,v,:  and  comp.  Chr.  Meinen, lIsnBiseAle 
pkilotophitclie  i%Ar(fteN, Xeiiffilo,  177&— "In  moments  of 'Schwii^ 
merel '  Socmtee  took  for  the  voice  of  an  attendant  genius  what 
was  in  reality  an  Instantaoeous  presentiment  in  n^ard  to  the 
of  a  contemplated  act"  For  a  fuller  statement  of  the 
writer's  view  of  Plato's  relations  to  Socrates,  see  a  paper  on 
Plato's  Bepublie,  vl.  600  D  a;..  In  the  Journal  qf  PkUtAm,  x„  and 
a  series  of  papere  on  "  Plato's  later  Theory  of  Ideas,"  m  vols,  x., 
xi.,  xIU.,  XIV.  of  the  same  periodical.  Comp.  Sophists  and  fby 
idl  means)  Braics.  <h.  ja.) 

SOCRATES,  church  historian.  Id  the  course  of 
the  last  twenty-five  years  (425-450)  of  the  reiga  of 
Theodonus  II.  (the  first  thoroughly  ByEanliiM  em- 
peror) at  least  six  ohuroh  histones  were  written  in 
Greek  within  the  limits  of  the  Eastern  empire, — 
those,  namely,  of  Philostorgius  the  Arian,  of  FbUip- 
pua  Sidetes,  of  Socrates,  of  Sozomen,  of  Theodoret, 
and  of  HesychiuB.  Of  these  the  first',  no  longer  ex- 
tant except  in  ir^iueDte,  seems  to  hare  been  the 
most  important  Those  of  Philip  and  of  flesycfaiua 
(the  former  an  untrustworthy  and  dreary  pOTform- 
ance)  have  also  perished.  The  remaining  t^ree  are 
now  our  main  aouroee  for  ohuroh  history  from  Con- 
stantine  to  Theodosius  II.  None  of  tjiem.  has  ven- 
tured upon  a  fresh  treatment  of  the  period  dealt  with 
by  £u8ehiuB;  all  Uiree  begin  their  narratives  about 
the  point  where  his  dosea.  In  the  West  t^ie  ChureK 
Hwtary  of  that  author  Iwd  already  been  continiied  br 
Knfinns  and  his  Chrtmicle  by  Jerome,  and  the  mm. 
of  RuBnuB  was  certainly  known  to  the  Byxaotinea. 
Nor  did  these  write  indenendently  of  each  other,  for 
SozOMEN  (g.v.)  certainly  nad  before  him  the  work  of 
Socrates^nd  Theodoret  {q.v. )  knew  one  or  both  of 
them.  The  three  histories  tt^ther  became  known  in 
the  West  from  the  6bh  century  through  the  selection 
which  Cassiodoms  caused  to  be  made  from  them,  and 
it  is  to  this  selection  (if  we  leave  Rufinus  and  Jerome 
out  of  acoount)  that  the  Middle  Ages  were  mainly  in- 
debted for  all  they  knew  of  the  Arian  controversies, 
and  of  the  period  generally  between  the  councils  •of 
Nice  and  Ephesus. 

T\ie"BiKK?.€aiaoTiK^  *l<TTo/3ia  of  Socrates,  still  complete, 
in  several  books,  embracing  the  period  from  306  to 

439,  was  written  about,  or  at  all  events  not  later  than, 

440.  He  was  born  and  brought  tip  at  Constantinople  ; 
the  date  of  his  birth  is  uncertain,  but  it  can  hardly 
have  been  before  385.  Of  the  facts  of  his  life  we 
know  jiractically  nothing,  except  that  he  was  not 
a  clenc  but  a  "  acholasticus '  or  advocate.  Of 
the  occasion,  plan,  and  object  of  his  work  he  has 
himself  informed  us  in  the  prologues  to  his  first,  second, 
fifth,  and  sixth  books.  It  is  dedicated  to  one  Theo- 
doms,  who  had  urged  him  to  write  such  a  history. 
He  had  no  thorough  preparation  for  the  task,  and 
for  the  period  down  to  the  death  of  Constantius  (361) 
was  practically  dependent  on  Rufinus.  His  work 
finished,  he  became  a  student  of  Athanasius  and  came 
to  see  how  untrustworthy  bis  guide  had  been.  He 
accordingly  re-wrote  his  fiist  two  books,  and  it  is  only 
this  revision  that  has  readied  ns.  The  chief  sooroes 
fW>m  which  he  drew  were — (1)  the  Ckureh  Hiatory. 
the  Life  nf  Omstantine,  and  the  theological  works  of 
Eiisebius;  (2)  the  Chvrck  History  of  T^yAnus;  (3)  the 
works  of  Athanasius;  (4)  the  no  longer  extant  2wa>-u>T» 
ruv  'ZwndLKuv  of  the  Maoedonian  and  semi-Arian  Sab- 
inus, — a  collection  with  commentaries  of  acts  of  coun- 
cils, broujrht  down  to  the  reign  of  Theodosius  I.  (this 
was  a  main  source) ;  (5)  collections  of  letters  by  mem- 
bers of  the  Arian  and  orthodox  parties  ;  (6)  the  Aiico- 
rotm  of  Epiphanius ;  (7)  works  of  Archelaus,  Gregory 
of  Laodioea,  Evafriiis,  Palladius,  orations  of  Nestorius, 
etc.  Theological  literature  proper, — as,  for  example, 
the  writings  of  the  Cappadocians—he  qaite  nf^lected. 
On  the  other  hand,  he  appears  to  have  snown  some  of 
Origen's  work,  and  the  Apologia  pw  <)noene  of  Pam- 
phlius.  It  is  to  Origen  and  Origen  b  immediate  disciples 
that  he  refers  when  he  speaks  of  "  the  old  churdi 
writers, "  or  of  "the  Christian  philosophers  ";  the  last 
designation,  however,  also  includes  the  monks.  Jeep 
alleges,  but  does  not  adduoe  any  adequate  proof,  that 
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Socrates  madeuEeofPhilostorgiuB.  As  regards  profane 
history  bis  materials  were  ezceedinglf  defective.  Thus, 
for  example,  be  confesses  bis  reason  for  not  relating  the 
political  history  of  ConBtaotine  to  be  that  he  has  Deen 
unable  to  asceitain  anything  about  it.  Jeep  has  insti- 
tuted an  examination  into  the fasti.,  containing  historical 
notes,  made  use  of  by  our  author  with  the  following 
results.  His  chronological  data  with  the  facts  he  ap- 
peods  to  them  are  of  the  highest  value,  especially  m 
tiioBe  caaeB  where,  as  aomeUmes  happens,  data  are  pre- 
aerred  which  are  less  precisely  given  in  other  fasti  and 
ehronidee.  Somewhere  about  the  year  395-400  his 
use  of  these  precisclv  dated  records  of  profane  histary 
oomes  to  an  eud.^   From  this  point  his  information  is 

Eurely  eoclesiastical  (dates  of  ordination  and  death  of 
ishopa  and  the  like) ;  that  is  to  say,  he  makes  use  of 
church  fasti.  The  secular  fasti  oF  Socrates  come  down 
precisely  to  the  same  point  as  those  which  lay  in  the 
nrstrank  before  Idatius.'  His  reckonings  byOlympiads 
are  generally  wrong,  the  error  arising  not  from  an^y  sys- 
tematic source  but  merely  from  carelessness.  It  is  not 
altogether  impossible,  however,  after  all  that  Socrates 
may  have  taken  the  historical  data  of  his  fasti  at 
seoond  hand  from  the  profane  historians.  He  certainly 
made  use  of  Eutropitis ;  but  that  he  had  any  recourse 
to  Eunapius  and  Olympiodorus  is  more  douhtful,  and 
indeed  would  be  quite  improbable  if  itoould  be  proved 
that  he  had  Philostorgius  before  him.  There  is  no 
evidence  of  his  having  known  the  works  of  Bezippus 
and  Zosimua.  But  he  is  greatly  indebted  to  oral  tra- 
dition and  to  the  testimony  of  eye- witnesses,  especially 
of  members  of  the  Novatian  community  in  Constanti- 
nople; something  also  he  has  set  down  from  personal 
knowledge.  The  contents  of  the  closing  books  are  for 
the  most  part  derived  from  oral  tradition,  from  the 
narratives  of  friends  and  countrymen,  from  what  was 
still  generally  known  and  current  in  the  capital  about 
past  events,  and  from  the  ephemeral  literature  of  the 
clay. 

The  theolof^cal  position  of  Soctratea,  so  far  as  he  can  be 
m\A  to  have  hod  one,  is  at  once  di?icl(»tod  in  his  anlimited 
u>) miration  for  Origen.    All  the  enemies  of  the  great  Alex- 
andrian he  regards  merely  as  empty  and  vain  obecnrantiata ; 
for  the  orthodoxy  of  bis  hero  he  appeals  to  Athanasios 
<Jlo9e]y  connected  with  his  high  regard  for  Origen  are  hia 
tippreciatiou  of  science  generally  and  the  moderation  of  his 
Judgment  on  aJl  dogmatic  qupstions.    According  to  him, 
UXavirq  waiMa  is  qitlte  indispensable  within  thecharch; 
many  Greek  philosophers  were  not  far  from  the  knowledge 
of  Qod,as  is  proved  by  their  triumphant  arfhimentd  against 
atheists  and  gainsayers  of  divine  providence.    The  apusties 
did  not  set  themselves  against  the  study  of  Greek  literature 
and  science ;  Paul  had  even  made  a  thorough  study  of  them  ' 
himself.   The  Scrlpturra,  it  ia  true,  contain  all  that  apper- 1 
tains  to  faith  and  life,  bat  give  no  clue  to  the  art  of  cojil'ut- 
ing  gainsayers.    Greek  science,  therefore,  must  not  he  Imu-  [ 
ished  from  the  church,  and  the  tendency  within  theehnrch 
so  to  deal  with  it  is  wrong.    This  point  of  view  was  the  | 
common  one  of  the  majority  of  oducated  Christians  at  that ' 
period,  and  is  not  to  bo  regarded  as  exceptionally  liberal.  I 
The  same  holds  true  of  the  position  of  Socrates  in  regard  to  I 
dogmatic  questions.    On  the  one  hand,  indeed,  orthodoxy 
and  heresy  are  symbolized  to  his  mind  by  the  wheat  and  ; 
the  tares  respectively ;  he  clings  to  the  naive  opinion  of  | 
Catholicism,  that  contemporary  orthodoxy  has  prevailed  : 
within  the  church  from  the  first;  ho  recognizes  the  true 
foith  only  in  the  mystery  of  the  Trinity ;  hejudgee  heretics  I 
who  have  been  alrudy  condemned  as  interlopers,  as  impu- 
dent innovators,  actuated  by  bad  and  Belf-seeking  motives ; 
he  apologizes  for  having  so  much  as  treated  of  Ariauism 
at  all  in  his  history  of  the  church ;  he  believes  in  the  in- 
spiration of  the  ecclesiastical  councils  as  much  ax  in  that  of  ; 
the  Scriptures  themselves.  But,  on  tlie  other  hand, he  takes  ■ 
absolutely  no  interest  In  dogmatical  subtleties  and  clerical  < 
diHputos;  he  regards  them  as  the  source  of  great  evils,  and  ' 
c?ipre,w8  his  craving  for  peace:  "one  ought  to  adore  the 
ineffable  mystery  in  silence."    This  attitude,  which  was 
that  of  most  educated  Byzantine  li^men,  has  in  particular 
eases  mode  it  poarible  fbr  him  to  arrive  at  very  free  judg-  \ 
mcnta.   Even  granting  that  some  feeble  remains  of  antique 
re.4erve  may  have  contribnted  to  this,  and  even  although 
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some  of  it  is  certainly  to  be  set  down  to  his  disposition  and 
temperament, still  it  was  his  religious  passivity  that  here  de- 
termined the  character  of  Socrates  and  made  him  a  ly^eat 
example  of  the  later  Byatntine  CbriafeianitT.   H  8o(»atea 

had  lived  about  the  year  326,  be  certainly  would  not  have 
ranked  himself  on  the  side  of  Athanasios,  but  would  have 
joined  the  party  of  mediation.  But — the  ifMicut  has  been 
laid  down,  and  must  be  recognized  as  conectly  exprocsing 
the  mystery;  only  one  ought  to  rest  satisfied  with  that  word 
and  with  the  repudiation  of  Arianism.  Anything  more, 
every  new  distinction,  is  mischievous.  The  controversy  in 
its  details  is  a  >"  KTOfiaxia  to  him,  full  of  misondentandinga. 
Sometimes  he  gives  prominence,  and  ooneetly,  to  the  met 
that  the  disputants  partially  failed  to  nnderstand  one 
another,  because  they  had  separate  interests  at  heart, — 
those  on  the  one  side  desiring  above  everything  to  guard 
against  polytheism,  those  on  the  other  being  most  afraid  of 
Sbbelliauism.  Ho  did  not  fail,  however,  to  recognize  also 
that  the  controversies  frequently  bad  their  root  in  more 
enmlation,  slander,  and  sophistry.  Not  unfrequcntly  he 
passes  very  sh&rp  judgments  on  whole  groups  of  bishops.  In 
the  preface  to  his  fifth  book  be  excuses  his  trenchingon  the 
region  of  political  history  onthe  ground  of  bis  desire  to 
spare  his  readers  the  disgust  which  perusal  of  the  endless 
disputes  of  the  bishops  could  not  fail  to  excite,  and  in  that 
to  his  sixth  book  he  prides  himself  on  never  having  flat- 
tered even  the  orthodox  bishops.  This  attitude  of  bis  has 
given  him  a  certain  meikmre  of  impartiality.  Constuntins, 
and  even  Julian — not  Valens,  it  is  true — are  estimattKl  very 
fuirly.  Tlie  Arian  Goths  who  died  for  their  religion  are 
recognized  aa  ffeuuine  martyrs.  His  characterizations  of 
Cyril  and  Nestoriiis,  and  his  narrati  ve-and  criticism  of  the 
beginnings  of  Che  Christological  controversy,  are  models  of 
candor  and  historical  conscientiousness.  In  frequent  iu- 
stancee,  moreover,  he  acknowledges  his  own  incompetency 
to  give  an  opinion  and  hands  the  question  over  to  the 
clergy.  Fur  the  clergy  as  a  whole,  in  spite  of  his  criticism 
of  individuals,  he  has  the  very  lit};h"st  rcspe<>t,  as  also  for 
the  monks,without  himself  making  any  inordinate  religious 
profeasiona  In  a  special  excursus  of  considerable  length 
he  has  paid  a  tribute  of  the  highest  order  to  monachism, 
and  in  his  cbaractcrizatiou  of  TheodosiusII.also  [where  he 
has  made  use  of  the  brightest  colors)  he  does  not  fail  to 
point  out  that  ia  piety  the  emperor  could  almost  compete 
with  the  monks.  But,  apart  ffom  these  two  chapters  (it. 
23,  vil.  22),  it  is  but  seldom  that  one  could  learn  nom  the 
pages  of  Socrates  that  there  was  such  a  thing  as  monaati- 
cism  in  those  days.  To  his  mind  the  convent  is  not  far  re- 
moved from  the  church,  and  as  a  layman  he  is  not  at  all 
inclined  to  accept  the  principles  of  monachism  as  allying 
to  himself  or  to  square  his  views  of  history  in  accordance 
with  them.  He  has  even  gone  so  fiKr  as  formally  to  ezpreas 
his  sympatliy  with  Paphuntios,  the  champion  of  the  right 
of  bishops  to  marry. 

As  a  source  for  the  period  within  which  he  wrote, 
the  work  of  Socrates  is  of  the  greatest  value,  but  as 
"history"  it  disappoints  even  the  most  modest  expecta- 
tions. Eusebius,  after  all,  had  some  conception  of  what  ia 
meant  by  "church  history,"  but  Socrates  nas  none.  "  As 
long  as  there  is  peace  there  is  no  material  for  a  his- 
tory of  the  church "  ;  but,  on  the  other  hand,  neither 
do  heresies  by  rights  come  into  the  story.  What,  then,  ta 
k'ft  for  it?  A  collection  of  anecdotes  and  a  series  of  epi- 
sodes. Ia  point  of  fact  this  is  the  view  actually  taken  by 
Socrates.  His  otter  want  of  care  aud  conustency  nppeus 
most  clearly  in  his  vacillation  as  to  the  relations  between 
ecclesiastical  and  political  history.  At  one  time  he  brings 
iu  politics,  at  another  he  excoses  himself  from  doing  so. 
lie  has  not  failed  to  observe  that  church  and  state  act 
and  ri-act  upou  each  other ;  but  he  has  no  notion  how  the 
relation  ought  to  be  conceived.  Nevertheless  his  whole 
imrrativo  follows  the  thread  of  political — that  is  to  say, 
of  imperial — history.  This  inde<^  is  characteristic  of  hia 
Byzantine  Christian  |>oint  of  view;  church  history  becomes 
metamorphosed  into  a  history  of  the  emperors  and  of  the 
state,  because  a  spet^ial  cliurch  history  is  at  bottom  impoa- 
sible.  But  even  so  one  hanlly  hears  anything  aboot  state 
or  court  except  groat  enterpriser^  and  anecdotes.  Political 
insight  is  wholly  wanting  to  Socrates;  all  the  orthodox 
emjierore  blaze  forth  in  a  uniform  light  of  dazKliug  splen- 
dor; even  the  miserable  Arcadius  is  praised,  and  Theodouos 
II.  figures  as  a  saint  whose  exemplary  piety  turned  the 
capital  into  a  church.  If  in  addition  to  all  this  we  bear  in 
mind  that  in  his  later  books  the  historian's  horizon  is  con- 
fiiied  to  the  city  nnd  patriarchate  of  Constantinople,  that 
he  was  exceedingly  ill  informed  on  all  that  related  to  Rome 
and  the  West,  that  in  order  to  fill  out  his  pages  he  has  in- 
troduced narratives  of  the  most  nuimportant  description, 
that  in  not  a  few  instances  he  has  evinced  his  credulity 
(although  when  oompaied  with  tiie  majority  of  his  om- 
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fonporaries  he  is  still  entitled  to  be  called  critical),  it  be- 
eoxaee  safficiently  clear  that  his  History,  viewed  as  a  whole 
kod  as  a  literary  production,  can  at  beet  take  only  a  secon- 
dary place.  One  ^rreat  excellence,  however,  cannot  be 
denied  him,  his  buiit-st  and  sincere  desire  to  be  impartial. 
He  tried  also,  ae  &r  aa  he  could,  to  distinguish  between  tlio 
certain,  the  probable,  the  doubtful,  and  the  ontrue.  He 
Dade  DO  pretence  to  be  a  searcher  of  hearts  and  frequently 
declines  to  analyze  motives.  He  haa  made  frauk  confession 
of  his  nescience,  and  in  certain  i>aijBagea  his  critical  jndg- 
Dient  and  sober  sense  and  circumspection  are  quite  striking. 
He  writes  a  plain  aad  uuadornetl  style  and  shuns  superfiu- 
ms  words.  Occasionally  even  there  are  touches  of  good 
hamor  and  of  trenchant  satire, — always  the  sign  of  an 
honest  writer.  In  short,  the  rule  to  be  applied  in  the 
criticism  of  Socrates  is  that  his  learning  and  knowledge 
tsa  be  tnutcd  only  a  little  but  his  good-will  and  straight- 
CsrwardneoB  a  great  deal.  Considering  the  circumstances 
under  which  he  wrote  and  the  miseries  Of  (he  time,  it  can 
only  be  matter  for  oopgratulation  that  each  a  man  should 
hare  become  our  iuformant  and  that  his  work  has  been 
[weserTed  to  ns. 

Finally,  it  Is  to  be  noted  tiiat  Socrates  was  cither  him- 
nlf  originally  a  Novatianist  who  had  afterwards  joined 
the  Catholic  Church,  or  that  whether  through  bis  ancestors 
or  by  edacation  he  had  stood  in  moat  intimate  relations 
with  the  Novatianist  Charch.  In  his  JTiatoryhn  betrays 
great  aympathr  with  that  bod},  has  gone  with  exactness 
into  ItB  history  In  Constantinople  and  Phrygia,  and  is  in- 
debted for  mach  of  the  material  of  his  work  to  Novatianist 
tradition  and  to  his  intercourse  with  prominent  members 
of  the  sect  Both  directly  and  indirectly  he  has  declared 
that  Novatiauists  and  Ckitholics  are  brothen,  that  as  such 
tiiey  ought  to  seek  the  closest  relations  with  one  another, 
and  that  the  former  ought  to  eqjoy  all  the  privileges  of 
the  latter.  His  efforts,  however,  had  only  this  result,  that 
he  himsdf  afterwards  fell  under  sospioioa  of  Kovatianism. 
For  UbUogiaphy,  Bee  Sozokkit.  (a.  ha.) 

SODIUM  AND  SODA  Sodium  is  one  of  the  two 
principal  alkali  metals,  re^rdin^  the  general  proper- 
ties of  which  the  reader  is  reterred  to  CuBUUsn'Rr 
(vol  V.  pp.  454-5}  and  the  Lntroduotoiy  portion  of 
PoTABSiUM  (vol.  xiz.  D.  605).  Id  Combination  sodium 
is  a  generally  diffused  and  most  abundant  element. 
The  salt  dissolved  tn  sea  water  consists  chiefly  of 
diloride  of  sodium  (NaCl),  and  according  to  Dittmar's 
calenlation  (see  S£A  Water)  the  oceans  of  the  world 
contain  of  sodium  calculated  as  chloride  not  less  than 
36,000  X  10'*  (z'-e.,  36,000  million  million)  tons,  whilst 
of  potassium  calculated  as  sulphate  the  amount  in  sea 
water  is  1141  X  10"  (1141  million  million)  tons. 
From  sea  water  have  been  deposited  the  enormous 
beds  of  rock  salt  found  in  many  parts  of  the  world 
(see  Salt).  Sodium  carbonates  are  also  widely  dis- 
persed in  nature,  forming  constituents  of  many  min- 
eral waters,  aod  occurring  as  principal  saline  com- 
ponents in  natron  or  txona  lakes,  as  efflorescences  in 
Lower  Egypt,  Persia,  and  China,  and  as  arao  in 
Mexico,  Colombia,  and  Venezuela.  The  solid  crusts 
found  at  the  bottom  of  the  salt  lakes  of  the  Araxes 

Elain  in  Armenia  contain  about  16  per  cent,  of  car- 
snate  and  80  of  sulphate  of  soda.  In  Colombia 
there  oocurs  a  double  salt,  NaaCO^  +  CaCOs+  5HaO, 
known  as  gay-lussite.  In  Wyoming,  California,  and 
Nevada  enormous  deposits  of  carbonates,  mixed  in 
some  cases  with  sulpbate  and  with  chloride,  occur. 
About  Szegcdin  in  Hungary  and  all  over  ihe  vast 
pnsztas  (steppes)  between  the  Theiss  and  the  Danube, 
and  fVom  the  Theiss  up  to  and  beyond  Debreczin,  the 
soil  contains  sodium  carbonate,  which  frequently 
ssBomes  the  tana  of  crude  alkaline  crusts,  called 
"szeluo,"  and  of  small  saline  ponds.  A  purified 
specimen  of  such  Debreczin  soda  was  found  to  contain 
as  much  as  90  per  cent  of  real  carbonate  t^^^Os) 
and  4  of  common  salt.  Natural  sulphate  oocurs  in  an 
anhydrous  condition  as  thenardite  (Na^SOt)  at 
Tarapaca  in  Chili,  and  in  the  rocksalt  deposits  at 
Espartinas  near  Aranjuez,  Spain.  Hydrated  sulphates 
occur  at  several  localities  in  the  province  of  Madrid 
and  in  other  provinces  of  Spain,  and  at  Muhlingen 
10  Aarg*",  and  copious  deposits  of  gUuberite,  the 
double  sulphate     sodium  and  cahuam,  an  met  with 


'  in  the  salt-mines  of  Villarrubia  in  Sfiain,  at  Stassfurt 
and  in  the  province  of  Tarapaca  in  Chili,  etc.  A 
native  nitrate  of  soda  is  obtained  in  great  abundance 
in  the  district  of  Atacama  and  the  province  of 
Tarapaca,  and  is  imported  into  Europe  in  enormous 
quantities  as  cubical  nitre  for  the  preparation  of  salt- 

Eetre(8ee  NrrKOQEN,  vol.  xvii.  p.  531).  Cryohte,  a 
uoride  of  aluminium  and  sodium,  AlFs+sNaF,  is 
eztensivelv  mined  in  Greenland  for  industrial  pur- 
poses. These  form  the  principal  natural  sources  of 
sodium  compounds, — the  chloride  as  rock  salt  and  in 
sea  water  being  of  such  predominating  importance  as 
quite  to  outweigh  all  the  others.  But  it  is  question- 
able whether  taken  altogether  the  mass  of  sodium 
tbey  represent  is  as  much  as  tliat  disseminated  through- 
out the  rocky  crust  in  the  form  of  soda  felspar  (('.e.,  as 
silicate  of  soda)  and  in  other  soda-containing  rocka. 
From  this  source  all  soils  contain  small  proportions  of 
sodium  in  soluble  fonoH,  hence  the  asnes  of  plants, 
although  they  preferably  imbibe  potassium  salts,  con- 
tain traoes  and  sometimes  notable  quantities  of  sodium 
salts.  Sodium  nUts  also  form  essential  ingredieats  in 
all  animal  juices. 

Considered  industrially,  by  far  the  most  important 
bodies  are  the  carbonates,  the  sulphates,  and  caustic 
soda  (sodium  hydrate),  the  manufacture  of  which 
forms  the  basis  of  tne  soda  industry.  Immense 
quantities  of  these  bodies  are  used  in  the  manufacture 
of  soap  and  glass,  and  under  the  name  of  "washing 
soda"  or  "soda  crystals"  the  consumption  of  the 
hydrated  carbonate  for  domestic  washing  is  also  very 
great  There  are  indeed  few  chemical  industries  in 
which  soda  in  one  form  or  another  does  not  play  an 
important  part,  and  the  combinations  of  economic 
value  into  which  it  enters  are  numberless.  It  will  bo 
convenient  to  treat  of  the  manufacture  as  a  whole  by 
itself^  after  sneaking  of  sodium  and  its  salts  in  their 
chemical  relatitms. 

Sodium,  in  German  Natrium  (symbol,  Na ;  atomic 
weight,  23.053  ;  0=16),  is  a  univalent  metal.  It  oc- 
curs nowhere  in  nature  in  an  nncombined  conditioui 
and  was  first  isolated  in  1807  by  Sir  Humphry  D»vf 
through  the  medium  of  voltaic  electricity.    It  is  pre- 

Eared  by  distillation  of  un  intimate  hiixture  of  car- 
onate  of  soda  with  charcoal.  The  process  is  quite 
analogous  to  that  followed  in  making  metallic  potas- 
sinm  (Potassium,  vol.  xix.  p.  607),  but  much  easier 
of  execution,  and  free  from  certain  dangers  which  at- 
tend .the  preparation  of  the  other.  The  distillation  is 
conducted  in  cylindrical  iron  retorts  protected  against 
the  fire  by  means  of  fireclay  tubes  fitting  closely  round 
them.  Inthechar^  is  included  a  oertain  proportion 
of  chalk,  which,  giving  off  carbonic  a<nd,  aids  m  driv- 
ing over  the  metallic  vapor  and  protects  the  distillate 
against  oxidation.  The  metal  cast  into  the  form  of 
cakes  or  ingots  is  protected  from  the  air  by  a  coating 
of  pari^n  and  secured  in  closely  fitting  soldered-up 
tinned-iron  boxes.  Metallic  sodium  is  very  similar  in 
properties  and  appearance  to  potassium.  The  princi- 
pal pointti  of  difference  are  its  pure  white  color,  its 
specific  gravity  (09735  at  13.5°  C.),  aod  its  fusing 
point  (9.^.6"  C.).  In  thin  layers  its  vapor  is  colorless, 
but  dense  fumes  have  a  purple  tint  Itdecomposes 
water  violently,  but  the  nydrogen  evolved  does  not 
take  fire,  although  the  reaction  is  more  dangerous 
than  the  corresponding  phenomena  developed  by 
potassium,  because  it  leads  frequently  to  most  violent 
explosions.  Yet  the  process  serves  in  practice  fbr  the 
preparation  of  pure  soda  hydrate.  In  this  operation 
a  piece  of  sodium  is  placed  in  a  silver  basin  standing; 
In  a  shallow  cold-water  bath.  Drop  by  drop  water  is 
added — the  metal  between  the 'additions  being  allowed 
to  expend  its  energy — till  the  desired  quantity  of  hy- 
drate is  formed.  The  process,  in  short,  is  so  conducted 
that,  except  at  first,  tne  metal  never  touches  water  in 
any  other  form  than  that  of  a  strong  soda  lye.  So- 
dium is  largely  made  for  use  as  an  agent  in  the  manu- 
&ctureof  uuminiom  and  magnesinm,  and  as  a  reagent 
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in  laboratory  op«ratioQ6.  The  metal  does  not  affect 
oarbooic  oxide  at  any  tempentura  ;  it  acta  on  hydro- 
gen as  potasnnm  does;  tnit  the  compound  is  leas 
stable.  Oo  ammoDia  jgaa  it  acts,  as  in  the  parallel 
case  of  potasium,  with  the  formation  of  NHtNa, 
only  the  reaction  is  less  eoei^io.  Sodium  has  less 
powerfiii  affinity  to  oxygen  than  potaasiam ;  in  dry  air 
or  oxygen  it  burns  into  the  dioxide  NajOt, — a  product 
obtainable  also  by  beating  the  nitrate  or  nitnte.  A 
white  solid  soluble  in  oold  water,  forming  a  hydrate, 
Na,Oi  +  SHjO,  is  obtainable  in  crystals,  the  solution 
of  which  is  strongly  alkaline.  With  acids  it  yidds 
sodium  salts  and  peroxide  of  hydrogen.  Sodium 
tetroxide  (NatO*)  is  not  known  to  exist. 

Catutic  Soda  (NaHO)  is  prepared  from  carbonate 
by  means  of  caustic  lime,  just  as  cau^o  potash  is  made 
firom  its  carbonate  (see  PoTASsnni).  The  analogy  be- 
tween the  two  canstK  alkalies  is  so  perfect  that  we  need 
only  Bummaiize  the  points  of  difl^rence  between  them. 
Compued  with  oanstio  potash,  caosdo  soda  is  less 
eanly  soluble  in  water,  less  oanstio,  less  enei^eticaily. 
baailons,  less  prone  when  fused  in  air  to  pass  into 
peroxide,  hence  less  destructive  to  platinum,  iron, 
nk^el,  and  silver  vessels. 

Sodium  Chloride  (NaCI)  ooonrs  in  nature  in  a  nearly 
pure  state.  Absolutely  pure  salt  is  made  from  com- 
mercial salt  by  preoipitatinfr  from  a  solution  the  lime 
and  magnesia  by  pure  carbonate  of  soda,  filtering, 
neutralizmg  with  pure  hydrochloric  add,  conoentrating 
by  evaporation,  and  then  prodpitating  the  pure  salt  by 
a  stream  of  hydrochloric  acid  gas.  The  crystalline 
precipitate  is  oolleoted  over  plass  wool,  washed  with 
pure  Aiming  hydroohloric  acid,  and  dned  by  heating 
in  a  platiiium  basin.  It  forms  non-hygroscopic  crystals, 
fVee  from  combined  water,  having  a  spemfic  gravity  at 
16*  C.  of  2.162  (Stolba),  and  according  to  Camelley 
fusing  at  776°  C.  The  solnlnlity  of  pure  salt  in  water 
is  almost  independent  of  temp^tore  ;  100  parts  of 
water  disBtdve— 


at  <P 


100°  m.T' 

(boiling) 

35.52      35.87      97.25      89.61      40.63  parts  of  NaCO. 

Reffiirding  its  commercial  relations,  etc. ,  see  Salt. 

Chlorate  of  Soda  (NaClO.)  is  a  salt  of  some  indus- 
trial importance,  from  its  use  in  the  manufacture  of 
aniline  black.  It  may  be  made  from  the  potash  salt 
(a)  by  decomposing  this  with  hydrofluoailicic  acid 
(which  precipitates  the  potassium  as  fluosilicate  and 
yields  a  solution  of  chlone  acid),  and  neutridizing  the 
chloric  add  solution  with  soda,  or  (h)  by  double  de- 
oompowton  with  bitartrate  of  soda,  NaHGiHiOt, — the 
cream  of  iartsr  (KHCiRiOg)  separating  out  almost 
completely,  whilst  tlie  chlorate  of  soda  remains  in  solu- 
tion. According  to  Weldon,  it  is  best  manufactured 
from  caustic  soda  bv  the  direct  action  of  chlorine,  the 
two  salts  NaCl  and  NaCIOs  being  separated  b^'  crystal- 
lization. Chlorate  of  soda  forms  cubes  nhidi  often 
exhibit  tetrahedral  faces:  100  parts  of  water  dissolve 
at  0°  81.9,  at  20"  99,  and  at  100°  C.  233  parts  of  the 
salt.  Hence  it  is  much  more  soluble  than  the  potash 
salt,  on  which  account  it  is  preferred  for  aniline  black 
printing. 

Sulphate  (NaiSOi)  is  the  most  largely  produced  of 
all  soda  salts  in  manufacturing  operations,  although  it 
is  regarded  principally  as  an  intermediate  product 
The  anhydrons  salt  readily  combines  with  water  into  a 
crystalline  soluble  compound,NaiSO(  +  I0H,O,  known 
M  Qlauber's  salt.  This  forms  larjce  transparent  mono- 
clinic  oystals,  and  is  characteristically  prone  to  form 
Bapersaturated  Bolations.  lOOpartsof  water  dissolve — 

atO°    \\JSr>V>SXfi  32.73<>*88^ 

12.17  26.38  99.48  322.1  313.1  parts  of  yiiiSO«+10HtO, 
5.0e  10.12  28.11  50.66  60.4  part?  of  KhSO.4 

As  the  tranperature  rises  beyond  about  33%  the  soln- 
lnlity decrotaes  (Gay-LaBsao).  Glauber's  salt,  when 
exposed  to  dry  air,  especially  in  summer  heat,  gradoallr 
fiJlB  into  a  powder  of  anhydrous  solpbate.   It  is  mucn 


less  volatile  than  the  chloride.  The  thioenlpbate^ 
Na^Oa  (commercial  hypmnlphite  of  soda),  and  sod* 
salts  of  ot^er  lower  sulphur  adds,  are  reserved  for 

Of  all  sodium  compounds,  except  common  salt,  the- 
carbonates  are  by  far  the  most  impcntant,  bolii  in- 
dustrially and  diemically.   These  cominnse  the  firfknr- 

ing: 

Normal  Carlxmait,  Na*CO». — ^The  anbjrdrous  salt 
usually  presents  itself  in  the  form  of  a  white  opaque 
porous  solid,  specific  gravity  2.65  (Karsten).  Accord- 
ing to  Camelley,  it  fuses  at  818°  C.  (dull  red  beat)  into 
a  colorless  liquid.  On  fusing  it  loses  some  of  its  oar^ 
bonic  acid,  and  at  a  bright  red  heat  it  volatiliies  ap- 
preciably. The  porous  salt  absorbs  water  from  the 
air ;  when  moistened  with  water  it  gives  off  heat  uid 
unites  i  nto  crystalline  hydrates,  of  wmch  the  importut 
compound  is 

Decahydrate,  Na,(X)i  +  10H,0.— This  salt,  known 
assodaci^talsorwashingsoda,  forms  larffe  transparent 
monoclime  rhomboidal  prisms  or  douUe  pyramids. 
The  salt  dissi^ves  readily  in  water,  forming  strong 
alkaline  solutions,  which  emnldonize  &t8,  tltonsh  loss 
readily  thui  is  done  by  caustic  iyes.  100  parts  of  vntw 
dissolve — 

M  0°       16"       aoo       80°        88°  IW* 
21.33   63.20   S2.S2   273.6    1142.2   539.6  ofcrystali, 
6.97  21.71     37.24     51.67   46.47  of  N^OOk 

(Liiwel).  According  to  this  observer,  the  dissolved 
salt  from  38"  C.  upwards  assumes  the  form  of  lower 
hydrates,  hence  the  diminution  in  solubility  at  higher 
temperatures.  A  saturated  solution,  when  evaporated 
down  by  heat,  deposits  a  granular  salt  of  the  composi- 
tion Na,(X),(Hi0  or  2H,0).  The  decahydrate,  when 
exposed  to  dry  ur  even  at  cndinaiy  temperatures,  loses 
water,  with  tne  AnraaUon  of  monohydrate,  NatCOr 
H,0.  It  also  readily  takes  up  carbonic  add  with  the 
formation  of 

Bicarbonate^  NaHCOa. — Its  formation  may  be  thus 
formulated  —  Na,C0,  +  IOH,0  -|-  CO,  =  2NaHC0, 
+  9HjO.  The  bicarbonate  remains  as  a  crystalline 
mass,  while  the  liberated  water  runs  off  with  more  or 
less  of  dissolved  carbonate  and  t^e  saline  impurities 
which  may  be  present.  Bicarbonate  forms  small  fonr- 
sided  monoclinio  plates  with  a  feebly  alkaline  tasta  and 
reaction,   100  parts  of  water  dissolve — 


at 
6.90 


20° 
9.60 


40= 
12.70 


60= 

16.40  of  NaHOOs 


(Dibbite).  From  about  70°  C.  upwards  the  e<4utaoD 
gives  off  carbonic  add  with  formation  of  Sesqutcar- 
bo»ate,—2N^0  -f  SCO,  -f  4H,0  =  Na.C0,2NaHCO, 
4-  3H,0.  This  salt,  found  in  nature  as  trona  or  urao, 
forms  in  its  pure  state  crystals  which  do  not  lose  water 
in  the  air.  At  20°  0.  100  parts  of  water  dissolve  18.3 
parts  of  the  salt  calculated  as  anhydride,  2Na,03CO«. 
Both  bicarbonate  and  sesquicarbonate  when  heated  dry 
break  up  readily  (below  rednesB]  into  normal  carbonate, 
water,  and  carbonic  add. 

Other  salts  of  soda  whic^  are  of  importance  on 
account  of  their  add  constituents — nitrate,  siUcate, 
phosphate — are  dealt  with  imder  Nitboqen,  Silica, 
Phosphorus. 

The  estimat  ion  and  .analysis  of  alkalies  are  snffi<nen  Uy 
deidt  wit^  at  the  close  of  the  article  PoTASSnuc 

Fkida  Manufaeture. 
The  ancients  probably  did  not  know  soda  in  other  tlian  Itr 
native  forma,  and  till  about  the  end  of  the  ISthcontnry  pot- 
ash was,  of  the  two  alkalies,  the  more  abandant  and  g«n«r>- 
ally  used  eabstance.  Indeed  it  was  not  till  well  into  that 
century  that  the  chemical  distinctions  of  the  alkaliea  wcire 
established;  they  were  previonsly  spoken  of  indiffinvntlj 
■s  aitram,  natron,  kali,  alkali,  and  soda,  names  sbnpilj' 
meaainff  a  fixed  alkali.  Soda  has  properly  a  sqwrate  his- 
tory only  from  1736,  when  Dnhamel  established  the  fart 
that  common  salt  and  mineral  alkali  have  the  same  bas^. — 
a  body  different  from  the  salt  of  tartar  or  vegetable  alkali. 
Tet  eoda,  ttmn  both  mineral  md  vq^table  aonrees,  had  Iodk 
previou^y  been  naed  in  EDrope,tlie  Arabs  having  pntbably 
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kouKht  into  Spain  »  knoirledfte  of  the  alkali  and  its  sources. 
Apart  Grom  the  trona  aud  soda  lakes,  etc.,  ^ready  alluded 
to,  Uie  only  source  till  the  close  of  the  l&th.  ceatnry  was  the 
allies  of  certain  plauta  which  grow  on  the  Ma-coast  aod  in 
nlt-impregDatoa  soils.  These  plants,  principally  species  of 
Sdnia  and  a  fbw  other  genera  o£  the  natoial  oi^or  Airipli- 
am,  00  iucineratioQ  yield  an  ash  containing  in  some  cases 
■bout  50  per  cent,  of  carbonate  of  soda.  The  ash  of  these 
plants,  flnxed  by  red  heat  into  a  pasty  mass  and  broken  into 
owvenient  lumps,  forms  the  barilla  of  commerce,  which  in 
former  times  was  a  product  of  the  Ant  importanee  on  the 
(bona  of  ^ain,  Sidly,  Sardinia,  and  other  coasts  of  the 
Uediteiranean.  lu  1834  as  much  aa  12,000  tons  of  barilla 
were  introduced  into  England  from  Spain  alone,  and,  in 

y'te  of  the  cheapness  of  artificial  soda,  the  mannfitctnre 
hartlla  Is  stiU— -or  at  least  was  till  recently— carried  on 
li  wiona  localities  on  the  If  editerruMaa.  On  the  west 
ettitB  of  Scotland  and  Ireland  large  amotmts  of  impure 
•ods  carbonate  were  obtained  from  the  k^p  burned  from 
esrtiin  sea-weeds ;  but  the  Introduction  of  artifidal  soda 
wly  eztinguiahed  that  industry,  altboofh  in  oonnection 
irith  the  prodaetion  of  iodine  and  ot&er  prod  acts  a  small 
^oaoti^  of  sea-weed  soda  ooatisues  to  he  made  in  Scotland 
tall  the  present  day. 

Hie  increasing  price  of  potash  salts  and  the  discovery  of 
Dshamelled  to  stranuoiiB  attempts  to  prodaoe  the  carbonate 
from  common  aalL   In  1775  the  French  Academy  of  Sciences 
offered  a  prize  of  SMOlivres  [$463.20]  for  a  practical  method 
«r  converting  salt  into  soda.    But  it  was  never  awarded, 
altboogh  the  problem  was  soon  triumphantly  solved.  Zo- 
daed  in  that  same  year  Soheele  succeeded  in  making  soda 
from  common  salt  by  means  of  lithai^e.   Several  claims 
were  made  for  the  prise,  the  first  being  baaed  on  a  process 
invented  by  a  Benedictine  monk,  Ifalherbe,  in  1778,  which 
was  worked  with  some  success  for  several  years.  Some  time 
about  or  before  1787  De  hi  M&tlierle  propwed  a  plan  for  cal- 
cining with  charcoal  the  salphate  prepared  from  chloride, — 
aa  impracticable  proposal,  because  nearly  all  the  resulting 
product  is  sulphide.^  But  this  proposal  has  historical  im- 
portance, becMse  from  the  published  aooount  of  it  Le  Blanc 
received  in  1787,  according  to  hie  own  statement,  the  first 
suggestion  of  his  process,— probably  the  most  valuable  and 
fertile  chemical  disooveiy  of  all  times.   Nicolas  Le  Blanc, 
bom  at  lasondnn  (Indre)  in  1753,  was  private  snrgeou  to  the 
dnke  of  Orleans.  He  was  a  chemist  as  well  as  a  surgeon, 
and  the  prospect  of  the  Academy  prize  attracted  his  atten- 
tion to  the  soda  problem.   He  added  to  the  sulphate  and 
eharc««l  mixture  proposed  by  De  la  Uethfirie  a  certain  pro- 
pntioB  of  chalk,  and  by  fluxing  the  mixture  in  cruciblea 
saeeeded  in  effecting  the  desired  traosjformatioa.  The 
chemist  D'Arcet  aud  his  assistant  DizA,  having  recognized 
the  soondness  of  the  process,  the  dnke  of  Orleans,  early  in 
1790.  agreed  to  provide  a  capital  of  200,000  franos  [$38^300] 
for  working  the  process.   In  September,  1791,  the  National 
Assembly  granted  Le  Blanc  a  ^tent  for  fifteen  years,  and 
under  the  superintendence  of  Le  Blanc  himself,  with  Diz£ 
aod  Hen  ri  Sh6e,  the  steward  of  the  duke  of  Orleans,  a  work 
was  established  at  Saint  Denis.   Bat  on  the  hU  and  execo- 
tioa  of  his  patron*  Le  Blanc,  and  all  othen  owning  and 
working  soda  processes,  were  ordered  to  resign  them  to  the 
state  for  the  public  benefit,  he  receiving  the  miserable  com- 
pensation of  4000  francs  [$772].   In  1800  his  works  were 
rceoBTcyvd  to  him,  hut  in  1S06,  broken  in  hope,  health, 
s^rit,  aod  resource,  he  perished  by  his  own  band  In  a 
workboose.  j 
Le  Blanc's  process  continued  to  hold  the  field  against  all  | 
competing  schemes  till  within  the  last  few  years,  and  that 
essentisUy  in  its  original  form.   Owing  to  Uie  raw  mate- ' 
rials  employed  in  it  and  the  products  evolved,  it  became  the  . 
basis  of  a  series  of  important  industries,  and  many  inter- 
estiiig  <3ollateral  processes  have  been  grafted  on  the  mano- ' 
Uetan.    Its  ori^u  was  contemporaneous  with  the  intro- ' 
dnetion  of  Ueauiios-powdOT  (see  Chlorine,  vol.  v.,  p.  580), 
and  the  bydrochloiic  acid  given  ofi"  in  the  conversion  of 
chloride  into  solphate  of  soda  became  the  raw  material  of 
that  industry,  the  two  procesBes  being  worked  in  coqjunc- 
tioD.    Since  tjie  days  of  Le  Blanc  many  other  methods  for 
more  directly  manubcturing  artificial  aoda  have  been  pro- 
posed; bat  only  one — the  so-called  "ammonia  process" — 
has  seriously  threatened  to  supplant  it. 

Le  Blanc's  PraceMa. — This  consists  of  two  stages.  In  the 
first  atafce  common  salt  is  converted  into  sulphate  of  soda 
by  the  action  of  sniphnrio  acid.  At  first  acid  sulphate  of 
•oda  LB  produced  thus— 2Naa  +  HiSO,  =  HCl -j-  NaHSO*  + 

1  It  Is  well  established,  however,  that  carbonate  of  eoda  can  be 
produced  In  this  manner.  It  was  Lieblg,  we  believe,  who  showed 
thai  tbe  first  step  In  the  Le  Blanc  process  is  approximately  thus— 
2IIa^O«-t-6C—NSiS,  +  Na|C0i  + SCO,  only  Ibe  dlsnlpbide  and 
tte  carmnate  on  continued  heating  act  on  each  other  and  on  the 
Catbim  to  eorm  Na^.— Ns^Bi  +  KaaCa^  -t-  2C  -  2Na^ + SCO. 


'  NaOl ;  but  subsequently  at  a  sufficient  temperature  the  acid 
salphate  decomposes  the  remainder  of  the  salt  thus — 
i  NaHSO*  +  NaCl  =  NaiSO*  +  HO,  so  that  all  the  chlorine  is 
expelled  as  hydrochloric  acid  with  formation  of  normal  sul- 
phate of  soda.  In  the  second  stage  the  snlptiate  mixed  with 
limestone  and  coal  [charcoal  in  Le  Blanc's  original  proposal) 
is  calcined  in  a  redacing  flame,  whereby  a  mixture  of  sul- 
phide of  Calcium  (CaS)  and  carbonate  of  soda  ie  formed, 
oxygen  being  generally  supposed  to  passofi' as  carbonic  oxide, 
CO.  According  to  Lunge,  however,  the  gas  produced  consists 
chiefly  of  carbonic  ac{d,so  that  the  reaction  should  corre^od 
essentially  to  the  equation  ITaiSOi-|-2C  +  CaCOi=N'aiOQ| 
4-CaS  +  2C0».  The  sulphide  of  calcium  being  practically 
insolublo  in  water  and  only  very  slowly  acted  on  bya  solu- 
tiou  of  carbonate  of  soda  at  temperatures  under  45°  C,  tbe 
carbonate  Is  extracted  by  systematic  lixtvlatlon  with  water 
at  a  temperature  underUiat  limit  and  is  recovered  from  the 
solntion  by  evaporation.  If  an  excess  of  lime  is  used,  more 
or  leas  of  the  aoda  assumes  the  caustic  form  (NaHO).  All 
crude  soda-ash  lyes  contain  some  caustic  alkali  besides  the 
following  impurities:  Florida  of  sodium,  sulphate  of  soda, 
sulphide  of  sodium  combined  with  sulphide  of  Iron  into  a 
soluble  green  compound  which  occasions  much  trouble  to 
the  manufacturer.  This  solution  contains  also  occasionally 
cyanide  or  ferrocyanide  of  sodium,  produced  by  the  action 
of  i^anide  on  the  soluble  form  of  sutphide  of  iron. 

8m  Cahf  Mating.— The  conversion  of  the  salt  into  sul- 
phate, called  *'salt  cake,"  is  eflected  by  means  of  sulphuric 
acid  of  about  60  per  cent,  (chamber  acid),  and  may  be,  and 
still  very  commonly  is,  carried  out  in  reverberatory  fumacee 
having  flat  solea  of  cast  iron,  attached  to  one  end  of  which 
is  a  pan  of  the  same  material.  The  waste  heat  from  the 
reverberatory  ftiruace  is  utilized  to  heat  the  charge  placed 
in  the  pan,'TrtierB  the  first  part  of  the  change  is  eflected,  the 
reaction  beginning  briskly  with  evolution  of  copious  fames 
of  hydrochloric  acid  immediately  the  acid  aud  salt  are  mixed. 
Before  the  Alkali  Act  of  1863  hydrochloric  acid  was  freely 
allowed  to  escape  through  the  stalk  vrith  tbe  smoke  and  fire 
gases,  cairylng  destruction  to  the  vegetation  of  vast  tracts 
around  the  works ;  but  now  all  the  acid  is  everywhere  care- 
fully collected,  both  because  it  is  a  source  of  profit  and  from 
sanitary  oonsideratious.  Hence  in  modern  "  open  roasters," 
as  these  reverberatory  furnaces  are  called,  the  pan  and  the 
calcining  sole  are  separated,  so  that  the  comparatively  pure 
aud  undiluted  fumes  from  the  pan  can  be  led  away  and  col- 
lected by  themselves,  leaving  uie  mixed  air,  fire  gases,  and 
acid  fumes  from  the  furnace  hearth  to  be  separately  dealt 
with.  In  another  class  of  furnace,  called  a  "  blind  roaster," 
the  calcination  of  the  half-finished  sulphate  ia  carried  out 
in  a  muffle,  so  that  none  of  the  hydrochloric  acid  is  mixed 
with  air  and  fire  gases.  Certain  advantages  attend  each 
class  of  furnace.  In  working  these  tiand-fUruaces  there  is 
much  unpleaaaat  manual  h^r,  to  avoid  which  mechanical 
furnaces  have  been  devised.  In  which  the  stirring  of  the 
charge,  etc.,  is  accomplished  by  machinery.  The  first  me- 
chanical roaster  actually  used  was  patented  by  Joues  & 
Walsh  In  1S75.  In  it  tbe  whole  operation  from  beginning 
to  end  is  carried  out  on  the  sole  of  a  large  cast-iron  pan 
heated  from  above.  Through  the  roof  of  the  chamber  in- 
closing the  pan  passes  a  vertical  shaft  geared  to  rotate,  to 
which  are  attached  four  horizonal  arms,  and  to  these  slaut- 
ing  rods  are  fixed  which  terminate  in  scrapers.  These 
scrapers  are  flxedat  different  lengths  from  the  shaft;  centre, 
so  that  when  the  shaft  is  in  motion  they  pass  through  and 
turn  over  the  whole  of  the  charge  strewn  over  the  sole  of 
the  pan.  The  acid  le  passed  into  the  pan  by  a  pipe  from  a 
tank  situated  above  tbe  roaster.  The  hot  mixture  of  fire 
gases  and  acid  flimee  is  led  through  a  long  pipe  to  oool  down 
before  reaching  the  condensen. 

Hargreavea't  Proeaa  for  making  sulphate  without  the  di- 
rect use  of  sulphuric  acid  is  based  on  tbo  employment  of 
sulphurous  acid  obtained  by  the  ignition  of  pyrites  aided 
by  air  and  steam.  In  this  way  Mr.  Hargreaves  may  be  said 
to  get  his  sulphuric  acid  ex  (cmpore.  The  process  has  only 
been  elaborated  as  the  result  of  a  most  extensive  series  of 
investigations  and  experiments  carried  out  iu  conjunction 
with  Mr.  Bobinson,  their  first  patent  having  been  obtaiued 
iu  January,  1870.  The  reaction  on  which  the  process  de- 
pends may  be  thus  formulated— 2Xaa  -f  90a  +  HiO  +  O  = 
NajHO,  -f-  2HCI.  The  salt  used  is  rendered  porous  by  firat 
moistening  it  with  water  and  then  redryiug  it  by  passing  it 
through  a  hot-air  channel  on  an  endless  chain  of  plates. 
The  salt  so  prepared  is  distributed  in  a  range  of  not  less 
than  eight  cast-iron  cylinders,  which  are  pervaded  suc- 
cess! vely  by  a  current  of  mixed  superheated  steam  and  sul- 
phurous acid  given  00*  by  pyrites.  The  reaction  begins  at 
about  400°  C.  and  increases  in  energy  with  the  rise  of  tem- 
perature, but  it  is  impracticable  to  force  the  heat  beyond 
500°  to  550°,  as  the  charge  then  begins  to  ftise  'and  ceases 
to  be  permeable  by  gases. 
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The  condensation  of  the  hydrochloric  acid  given  off  in 
tiieoe  processes  is  effected  by  a  variety  of  means  according 
to  the  paipoae  in  view  in  securing  the  gas.  In  Continental 
works  a  favorite  method  is  to  pass  the  gas  through  a  range 
of  Woulfe's  bottles  amnged  in  an  ascending  series, — fVesh 
water  entering  the  topmwt  and  passing  through  the  whole, 
till  in  the  last  and  lowest,  highly  charged  with  acid,  it 
meets  the  gas  coming  direct  from  the  roaster.  After  leav- 
ing the  last  and  bigheat  bottle  the  gas  is  generally  washed 
thorongbly  out  by  passing  it  into  a  small  coke  tower,  in 
which  it  meets  a  downward  trickle  of  water.  In  English 
works  Woulfe's  bottles  are  not  employed,  and  the  gases  are 
commonly  conducted  by  a  long  range  of  piping,  in  which 
they  are  cooled,  to  one  or  a  series  of  coke  towers,  in  which 
they  are  exposed  to  an  enormously  extended  condensing 
surface  of  water  trickling  over  the  coke,  stones,  or  brick 
with  which  the  interiors  of  the  towers  are  filled. 

Black  Aah  Mating. — The  conversion  of  the  crude  sulphate 
•r  salt  cake  into  carbonate  of  soda,  peculiarly  the  process  of 
Le  Blanc,  is  conducted  in  what  is  termed  a  "  bailing  fur- 
nace," In  its  simplest  form  this  consists  of  a  long  reverbe- 
ratory  farnace  in  which  the  f^el  occupies  a  lower  grating 
at  one  extremity  of  the  flat  sole,  on  which  the  whole 
reaction  is  carried  ont.  This  sole  has  usually  two  beds,  that 
more  distant  from  the  fire-bridge  being  a  little  higher  than 
the  front  division  ;  and  on  f^ont  and  back  beds  two  sepa- 
rate charges  at  different  stages  of  advancement  are  treated 
aimnltaneoualy.  The  salt-cake  is  taken  as  it  comes  from 
the  Toaster,  mixed  with  Ifraestone  or  chalk  (crushed  to 
pieces  not  bigger  than  a  walnut]  and  with  coal  or  anthracite 
in  the  form  of  slack  or  culm.  The  proportions  of  these 
ingredients  used  in  different  works  vary  widely ;  bnt, 
generally  stated,  to  each  100  parts  of  snlphate  there  are 
added  from  100  to  140  parts  of  chalk  or  limestone  and  ftom 
40  to  70  of  coal.  These  ingredients  roughly  mixed  are 
passed  by  a  hopper  into  the  back  bed  of  the  furnace,  where 
they  become  dried  and  heated,  while  a  previous  charge  is 
being  finished  on  the  hot  front  or  working  bed.  When  the 
charge  on  the  working  bed  has  been  withdrawn,  the  mix- 
ture on  the  back  bed  is  pushed  forward  and  spread  over  the 
highly  heat«d  sole.  During  the  time  it  is  exposed  to  the 
flfunes  the  bali-furnaceman  is  constantly  at  work  with  a 
paddle  or  rake  turning  over  and  exposing  equally  the  whole 
charge  to  the  action  of  the  flame.  Very  soon  the  mixture 
begins  to  soften  and  fuse  on  the  surface,  and  by  decrees  tlie 
whole  mass  assumes  a  stiff  pasty  form.  Meannme  bubbles 
of  carbonic  acid  gas  are  copiously  given  off,  the  material 
becoming  of  thinner  consistence  ;  but  afterwards  the  charge 
becomes  again  stiff,  and  carbonic  oxide  insteail  of  carbonic 
acid  is  evolved,  which  as  it  is  given  off  boms  in  long 
pointed  flames,  called  "  pipes"  or  "  candles."  The  copious 
appearance  of  these  flames  indicates  the  completion  of  the 
•peration.and  the  ball  of  black  ash  must  now  be  withdrawn 
without  delay.  The  time  required  for  working  off  a  charge 
is  from  forty  to  fifty  minutes. 

The  manual  labor  of  black  ash  balling  Is  extremely  hard 
and  trying,  while  it  demands  for  its  saccess  oonsiderable 
judgment  and  experience.  On  these  accounts  the  efforts 
•f  manufacturers  were  early  directed  to  the  introduction 
of  mechanical  furnaces :  and  iu  1848  W.  W.  Pattinson  pat- 
ented a  rotating  ball-nimace,  which,  however,  owing  to 
severe  tear  and  wear,  was  unsuccessfal.  Improvements  on 
the  revolving  furnace  were  effected  by  Elliott  &  Russell, 
Stevenson  &  Williamson,  Mactear,  aud  others,  which  have 
rendered  the  working  of  revolvers  a  complete  success.  In 
its  general  features  a  revolver  consists  of  a  large  boiler-like 
cylinder  of  cast  iron,  lined  internally  witli  firi'-brickf^,  and 
suspended  horizontally  so  that  it  can  bo  made  to  rotate 
about  its  axis.  One  of  the  two  open  ends  communicates 
with  a  furnace,  which  sends  its  flame  through  the  cylinder. 
From  the  other  end  the  hot  gases  are  lad  away  for  evapo- 
rating black  ash  liquor.  The  cylinder  is  snrmounted  by  a 
platform  or  railway  from  which  it  receives  the  charge 
through  a  manhole  in  its  side.  The  charge  is  made  in  two 
separate  instalments,— the  whole  of  the  ehalk  and  two-thirds 
or  the  ooal  being  first  introduced,  and  the  cylinder  slowly 
rotated  till  a  portion  of  the  chalk  has  been  burned  to  lime. 
Then  the  sulphate  and  the  remainder  of  the  coal,  well 
mixed,  are  added,  the  revolver  going  slowly  at  first,  bnt 
more  rapidly  as  the  end  approaches,  the  whole  baJling  being 
completed  in  from  two  to  two  and  a  half  hours.  The  man- 
hole door  being  opened,  the  revolver  is  tamed  round  to 
allow  the  fluid  black  ash  to  pour  out  by  it  into  a  series  of 
vessels  placed  beneath  it.  Under  Mactear's  improved  pro- 
cess the  whole  of  the  charge  is  Introdnced  Into  the  revoiTer 
at  first,  and  after  the  decomposition  Is  complete  a  small 
proportion  of  caustic  lime  is  thrown  in  and  quickly  mixed 
with  the  charge,  which  is  thereon  at  once  drawn. 

The  lizivii^ion  of  the  black  ash  is  conducted  in  a  system- 
atic manner  so  as  to  extract  all  the  soda  with  the  minimum 


of  water.  The  apparatus  generally  employed— ^e  Bnff- 
Dunlop  system — consists  of  a  series  of  at  least  four  tanks 
each  provided  with  a  false  bottom  and  two  outlet  pipes, and 
so  arranged  that  the  liquid  parfcof  the  contents  can  be  made 
to  flow  bom  any  one  of  the  tanks  into  any  other.  The 
method  of  working  consists  in  making  fresh  water  meet 
nearly  exhausted  ash,  and  the  liquid,  passing  on  through  the 
series  of  tanks  and  becoming  gradually  stronger,  meets  ash 
less  and  less  exhausted,  till  in  the  last  tank  of  the  series  the 
watery  solution  in  its  most  conoentrat«d  state  comes  in 
conta^  with  fresh  black  ash.  As  soon  as  the  ash  in  the 
first  tank  IS  completely  exhausted  tiie  waste  residue  is 
witlidrawn  and  a  fresh  chaise  introdnced.  It  then  becomei' 
the  last  of  the  series,  number  two  taking  the  first  place; 
and  so  the  work  goes  on  in  regular  rotation.  Hie  lye  ob- 
tained is  allowed  to  clear  in  large  tanks,  tnxa  which  it  ii 
drawn  for  evaporation. 

Bmling  Down. — The  evaporation  of  the  tank-liqom  ii 
generally  effected  in  flat  Iron  pans,  hpat«d  from  the  top  by 
the  waste  heat  of  the  black -ash  furnaces.  So  soon  as  a  cer- 
tain degree  of  ooneentration  is  passed,  soda  begins  to 
separate  ont  in  the  form  of  granular  cr>'stals.  These  an 
ladled  ont  and  allowed  to  dnun  for  subsequent  calcination 
and  conversion  into  soda  nsh.  The  parity  of  the  gisnalsr 
salt  decreases  as  the  evaporation  proceeds,  chloride  and 
sulphate  of  sodium,  with  the  sulphides  of  iron  and  sodinm, 
separating  out  with  the  carbonate.  The  red  liqnor  which 
remains  with  the  salt  owes  its  color  to  the  inm  sulphide  it 
contains.  It  is  intensely  caustic,  containiog  much  eaurtle 
soda.  In  draining  from  the  soda  It  carries  off  with  it  mnch 
of  the  sulphide  and  minor  impurities  from  the  tanks.  The 
impure  soda  obteined  from  the  evaporating  pans  is  known 
as  black  salt  and  oonsista  essentially  of  a  monohydnte, 
KatOOrf  HiO.  A  pnwesB  for  evaporation  from  the  bottom 
is  also  worked  in  Lancashire  and'on  the  Continent. 

Carhonating. — Salts  that  are  fished  out  of  the  ovapoistlnK 
pan  in  the  early  stage  of  boiling  down,  being  oomparatively 
pure,  require  little  treatment  for  finishing  as  sods  ash. 
They  have  simply  to  be  dried  at  a  moderate  heat  to  expel 
the  water  of  crystallization.  But  with  the  ordinary  bisck 
salt,  which  contains  a  cousidomble  amount  of  botli  caustii: 
soda  and  sodium  sulphide,  a  special  purifying  and  fiaishiof; 
treatment,  called  "  carbouating,"  has  to  be  adopted.  For 
capbonating  black  salt  the  strong  lye  in  the  evapoiatfog 
tanks  is  mixed  with  sawdust  and  evaporated  down  to  dry- 
ness. The  mixture  is  then  introduced  into  a  carbonating 
fhmace,  where  the  heat  is  gradaally  raised  till  the  wliole 
of  the  sawdust  it  contains  is  bartit  off,  and  by  the  agency 
of  the  carbonic  acid  given  off  iu  its  combustion  thcsal|^fde 
of  sodium  and  the  caustic  soda  present  are  converted  into 
carbonate.  Mechanical  carbonatiug  furnaces  have  been 
introduced,  the  most  successful  of  which  is  that  of  MMdear, 
in  which  there  is  a  rotating  circular  hearth  acted  on  by 
scrapers  or  ploughs.  Ordinary  soda  ash  Is  at  best  an  impare 
product  containing  always  some  caustic  soda,  which,  how- 
ever, considering  the  purposes  for  which  it  is  used,  cm 
scarcely  be  rejjarded  as  an  impurity  or  defect.  Its  value  ii 
determined  by  analysis  and  is  calculated  from  the  amoant 
of  anhydrous  soda  (NaiO)  it  contains  as  carbonate  or  hy- 
drate. 

In  many  soda-works  the  hlack-ash  process  is  purposelyio 
condncted  as  to  prodnce  much  caustic  soda,  and  the  red 
liqnor  is  then  worked  np  into  caustic  soda  in  the  following 
manner.  It  is  first  highly  concentrated  by  boiling  in  a  deep 
iron  pan.  To  the  concentrated  solution  nitrate  of  soda  ii 
added,  which  decomposes  the  sulphide  present  with  evoln- 
tion  of  ammonia  and  formation  of  sulphate,  thus:  NsoS-f 
NaNOa  -f  2HiO  =  NnjSO,  +  NHs  +  NaHO.  The  evapo- 
ration is  continued  till  practically  all  the  water  is  expelled 
and  the  heat  is  forced  till  ftision  sets  in.  Then  theremain- 
ing  sulphide  of  sodium  with  the  cyanide  is  oxidised  by  the 
nitrate,which  breaks  up  thus— 3NaN0a  =  Na»O  +  2N+50, 
with  formation  of  snlphate  of  soda  and  oxide  of  iron.  Rwt 
of  the  carbon  of  the  cyanogen  separates  as  graphite  (Iteli  - 
The  ftised  mass  is  allow^  to  stand,  when  the  suspended 
matter,  including,  singularly,  most  of  the  alumina,  settles 
down,  leaving  a  perfectly  clear  liquid,  which  is  run  into 
iron  drums,  where  it  solidlHes.  By  means  of  this  proc««, 
which  has  been  principally  elalwratcd  by  Herr  Ph.  huh 
of  Hocfast  near  Wiesbaden,  a  remarkably  pure  prodnct  can 
be  obtained  from  a  very  dir^  liquor. 

Rejlned  .iUfcoii.— Ordinary  soda  ash  is  sufficiently  pore  for 
most  purposes  for  which  the  alkali  Is  reqniied  in  bulk ;  hot 
for  glass  making,  ete.,  it  is  necessary  to  remove  all  tiaoee  of 
iron.  For  this  ptiiiiOBe  the  ash  la  dissolved  In  water,  and  If 
a  well-carbonated  ash  Is  under  treatment  it  is  merely  well 
agitated  and  allowed  to  stend  quietly  till  imparities  settle. 
By  some  manafacturers  a  small  amount  of  carbonoto  of 
lime  is  added  to  the  settling  tank  to  carry  down  the  hn- 
purities.   Ash  eontaining  lion  salts,  salphide  aod  eoloni 
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imparitits  id  trcuted  witli  a  small  proportion  of  chloride  of 
limt;  to  osidize  the  iron  and  caoae  its  precipitation  as  by- 
dut«d  ferric  oxide.  The  settled  liquor  is  boiled  down,  the 
cTj^btla  drained,  dried,  and  heated  in  a  reverberatory  fnr- 
ntoe,  aud  finally  gronnd  for  the  market. 

Soda  Orj/ataU  (washing  soda)  are  gjmilarly  prepared,  by 
farming  a  strong  solntioQ  of  soda  ash,  allowing  Uie  liquor 
tOMtde,  and  running  it  into  large  coolers  or  crystallizing 
coQus,  in  which  the  crystals  form  in  from  one  to  two  weeks, 
according  to  the  coolness  of  the  position.  When  the  crys- 
ttllization  is  complete  the  cmst  is  broken,  the  motlier- 
liquor,  still  holding  a  Itoga  amount  of  soda,  is  run  off  for 
Ainire  use,  and  the  crystals  are  broken  up,  drained,  and 
dried  for  packing  and  ase.  Soda  crystals  contain  63  per 
cent,  of  water,  and  their  principal  employment  is  for  do- 
mestic washing,  for  which  their  comparative  aou-canaticity 
well  fits  them. 

Sidphar  Seeovery, — Of  the  several  raw  materials  of  tbe  Le 
Blauc  process,  sulphur,  now  always  ased  in  the  form  of 
prritc*.  is  by  fiw  the  moet  enensive.  The  sulphuric  acid 
«mpl(7ed  puses  oat  in  tralaefesB  eombinatfon  as  omde  sal* 
{ihkle  of  oalciam,  and  accamalatee  in  hnge  mounds.  Under 
ths  iofloence  of  rain  sulphide  of  calcium  in  these  heaps 
gnduolly  aasnmes  the  forms  of  sulphide  of  hydrogen  and 
hjdrated  oxide  of  calcium,— CaS^-^B^  =  CaOHiO  +  HiS. 
Tilt)  hydrogen  sulphide  combines  in  its  tarn  with  another 
qoaatity  of  sulphide  of  oaldnm  Into  CaSiHt,  which  being 
aoluble  in  water  runs  off  as  yellow  liquor  to  contaminate 
sbeams  and  give  off  solpharetted  hydrogen  gas  with  its 
disgusting  smell.  By  the  action  of  atmospheric  oxygen  part 
of  the  CsSiHi  loses  its  hydrogen  as  wider,  and  the  remain- 
iag  Ca&i  passes  into  thiosulphate  of  calcium,  CaSiOs,  with 
simultaneous  formation  of  polysulphidcs.  Upon  this  latter 
tendency  Moad  founded  his  original  method  for  recorering 
sulphur.  He  hastened  the  oxid^ion  by  blowing  air  through 
tba  moist  waste  till 'a  certain  proportion  of  the  salphide  was 
converted  into  thiosulphate,  and  the  residue  into  sulphhy- 
dnte  CaHi^  or  polysalphide.  The  mass  is  lixiviated  with 
water,  the  liquor  decanted  off,  and  mixed  with  excess  of 
hydrochloric  acid,  which  produces  H^S,  and  in  general 
solphur,  from  the  sulphhydrate  and  sulphides  of  calcium, 
with  SOi  and  sulphur  from  the  thiosulpbate.  But  2UiS~|- 
90t  decompose  each  other  into  SS-f-SHiO.  Hence  it  is  oh- 
Tioos  that,  if  the  process  of  oxidation  is  stopped  at  the  right 
point,  the  whole  of  the  sulphar  will  be  recovered  as  Huch. 
The  precipitated  sulphur  is  mixe<l  with  water  placed  in  a 
closed  cylinder  and  fused  by  raising  the  temperature  of 
water  round  it  in  an  outer  casing  above  the  melting 
point  of  sulphar.  The  sulphur  then  runs  together  in  the 
lower  part  of  the  cylinder,  whence  it  is  drawn  off  by  a  pipe 
and  east  into  rolls.  The  Mond  process,  of  all  the  many 
solphar-recovery  processes  yet  introdoced,  is  the  best;  but 
eveu  it  no  more  than  pays  working  expenses,  and  enables 
the  uana&ictarer  to  end  his  process  with  an  innocuous 
chloride  of  calcium  (CaCls)  without  actual  loss  of  money. 

About  13S0  considerable  excitement  was  caijsed  by  a 
nlphur-recovery  process  patented  by  Schaffiaer  and  Helbig 
is  1878,  which  was  expected  to  revolutionize  the'soda  trade. 
As  these  hopes  hare  not  been  realized,  we  merely  state  tbe 
principle  of  the  process.  The  soda  waste  is  digested  with  a 
~^3lation  of  chloride  of  magnesium,  which  in  the  fin^t  in- 
stance leads  to  the  fonaation  of  CaCli  and  MgS.  But  the 
latter  is  at  once  decomposed,  with  formation  of  maKuesia 
Md  salphuretted  hydw^n,— MgS4-2HaO  =  MgOHsO  + 
HjS.  The  snlphuretted  hydrogen  is  caused  to  act  on  snl- 
phnroDs  acid  within  a  solution  of  chloride  of  calcium,  when 
tbe  sulphur  settiee  in  a  filtrable  form.  The  liquor  remain- 
iSK  after  the  expulsion  of  H|S  from  the  mi  xture  of  waste 
aiid  chloride  oC  magnesium  consists  of  a  precipitate  of  mag- 
Qaia  and  a  solution  of  chloride  of  calcium.  By  blowing 
carbonic  acid  into  the  mixture  the  following  decomposition 
i*  effected— &^+COi+GaGli  =  OaCOs  +  MgCli^o  that 
the  magnesinm  Is  reeovered  initsoriginidform  and  the  cal- 
cium (Hf  the  waste  obtained  as  carbonate,  which  may  again 
be  returned  to  the  black  ash  roaster.  This  very  pretty  and 
'nmplete  process  might  probably  have  been  worked  out  as 
a  practical  snccees  had  the  conviction  not  arisen  that  even 
with  profitable  snlphai  zeoovery  the  Le  Blaac  process  will 
not  long  be  able  to  hold  its  own  afpainst  the  ammonia 
process, 

AmsoHia  Soda  Proeea. — This  process  is  based  on  the  &ct 
that  bicarbooato  of  ammonia,  when  added  to  a  strong  aoln- 
tion  of  common  salt,  deoomposee  the  salt  with  formation  of 
a  precipitate  of  bicarbonate  of  soda  and  a  solution  of  ammo- 
nium chloride  (sal-ammoniac),  thus  Naa4-(NH*)HC0s  = 
XH|CI-|-NaHO0).  The  ammonia  is  recoverable  from  the 
nl-ammouiac  by  distillation  with  lime,  and,  supposing  no 
waste  to  occur,  is  usable  ad  infinitum.  From  bicarbonate  the 
normal  salt  is  easily  prepared  bv  the  application  of  heat 
-^aH00t=^BiCOi+O0i+HiO.  Thus  by  theory  one- 
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half  of  the  carbonic  acid  iff  recovered,  and,  supposing 
the  quicklime  for  the  decomposition  of  the  sal-ammoniac  to 
be  miade  by  heating  limestone,  the  loss  of  carbonic  acid  is 
made  up  incidentally  f^m  that  source.  Tbe  only  wastu 
product  which  remains  for  disposal  is  the  entirely  innocuous 
chloride  of  calcium  made  in  recovering  ammonia  by  means 
of  lime  from  sal-ammoniac.  The  ammonia  procees  was  lirbt 
enunciated  and  patented  in  England  by  Dyar  &  Hemming 
in  1638;  aud  works  on  the  system  were  established  in 
Cheshire  and  some  localities  on  the  Continent,  where  it 
attracted  great  attention.  Numerous  patents,  both  English 
and  Continental,  followed,  aud  many  experimental  works 
were  erected,  which  all  failed  to  sustain  themselves  in  com- 
petition with  the  Le  Blanc  works.  The  principal  difficulties 
to  be  overcome  were  imperfect  conversion  of  the  salt,  and 
more  especially  the  loss  of  ammonia;  and  it  was  not  till 
1861  that  real  economical  success  in  the  ammonia  recovery 
apparatus  was  attained  by  Ernest  Solvay  of  Couillet  near 
Charleroi,  Belginm.  Works  on  the  Solvay  principle  were 
established  at  Couillet  in  1863:  and  since  that  date  by  Clie 
inventor  and  others,  among  wikom  ouKlit  to  be  mentioned 
Ludwig  Mond,  the  process  has  been  so  perfected  that  Its 
general  adoption  now  appears  to  be  only  a  matter  of  time. 
Already  on  the  Continent  it  has  practically  diuplaccd  tbe 
Le  Blauc  process,  but  in  the  United  Kingdom  there  isas  yet 
only  one  establishment  mannbcturiug  ammonia  soda. 

The  first  essential  stage  in  Solvay's  process  consists  in 
saturating  the  brine  with  ammonia.  The  brine,  treated  with 
milk  of  lime  and  ammonium  carbonate  to  precipitate  mague- 
sinm  and  calcium  salts,  and  of  proper  density,  is  placed  in 
two  cylindrical  close  iron  tanks,  which  communicate  by 
pipes  at  top  aud  bottom  witii  the  ammonia  dissolver  placed 
beiween  them.  The  ammonia  dissolver  is  a  cylindrical 
vessel  having  the  same  height  as  the  tanks  and  provided 
with  a  perforated  fhlse  bottom,  down  to  which  a  tube  is  led 
through  tbe  centre  of  tiie  veneL  and  In'  this  tube  the  am- 
monia gas  is  introduced.  Coiled  within  the  i^linder  is  a 
worm  pipe,  through  which  cold  water  circulates.  Each 
brine  tonk  is  put  alternately  in  connection  with  the 
dissolver.  Circnlation  from  the  brine  tank  into  the  dis- 
solver is  kept  up  by  mechanical  agitation.  As  the  ammonia 
becomes  absorbed  by  tbe  brine  the  temperature  of  the 
liquid  rises  rapidly,  and  the  cold  water  circulating  within 
the  coiled  pipe  keeps  the  temperature  down.  As  soon  as 
sufficient  ammonia  has  been  passed  into  the  brine  the 
stirrers  in  tbe  brine  tank  are  stopped ;  the  sludge  of  lime 
and  fnagnesia  precipitate  is  drawn  off  as  it  settles  at  the 
twttoni  of  the  brine  tank,  or  when  such  precipitate  is  abun- 
dant it  is  settled  and  withdrawn  in  a  special  decanting  tank. 
The  decanted  liquor  is  filtered  through  fine  cloth  by  pressure, 
and  the  filtrate  is  cooled  dowu  in  a  refrigerating  apparatus 
previous  to  tlie  next  operation. 

Treating  the  Ammmiacal  Brine  with  Carbonic  Add. — Forthls 
purpose  a  cylindrical  tower  is  employed,  divided  internally 
into  a  series  of  superimposed  segments  by  diaphragms  con- 
sisting of  perforated  dome-shaped  plates.  The  tower  is 
about  40  to  50  feet  in  height  and  is  kept  nearly  full  of  liquid, 
which  is  introduced  by  a  pipe  half  way  up  its  side.  Car- 
bonic acid  under  a  pressure  1.5  to  2  atmospberes  is  forced  in 
at  tbe  bottom  of  the  tower  and  works  its  way  gradually  up- 
vrards  through  the  perforations  in  tbe  diaphragms,  thus 
coming  into  intimate  contact  with  the  ammoniacal  brine. 
Every  half  honr  a  part  of  the  pasty  mixture  of  bicarbonate 
of  soda  and  ammonium  chloride  solution  is  drawn  off  and 
replaced  by  fresh  liquor.  The  solid  bicarbonate  is  separated 
out  either  by  centrifugal  action  or  by  a  vacuum  filter;  a^ 
thus  obtained  it  is  stiU  conteminated  with  ammonia,  of 
which  it  smells.  To  £ree  the  bicarbonate  from  this  impurity 
water  is  squirted  over  It  till  the  smell  almost  entirely  dis- 
appears. 

Qmversion  into  Soda  Aah  of  the  bicarbonate  is  essential, 
because  there  is  a  comparatively  limited  demand  for  bicar- 
bonate, and  that  sal^  moreover,  obstinately  retains  an  am- 
moniacal odor,  whicQ  lessens  ita  value.  The  preparation  of 
soda  ash  is  attended  with  considerable  practical  difflcnlties, 
owing  to  the  necessity  of  retaining  the  contained  ammonia. 
The  bicarbonate  is  firat  exposed  to  a  comparatively  low  heat 
in  a  closed  roaster,  after  which  it  is  finished  in  a  muffle 
fiimaoe  at  a  bright  red  heat.  The  gases  given  off  are  drawn 
by  au  air-pump  into  a  washing  apparatus,  where  the  ammo- 
nieC  is  retained,  and  the  carbonic  acid,  which  passes  on,  is 
conducted  to  the  absorption  tower  for  again  impregnating 
the  ammoniacal  brine.  By  this  process  the  whole  of  the 
chlorine  of  common  salt  comes  away  as  waste  in  the  form 
of  chloride  of  calcium.  To  obtain  that  body  in  combination 
as  hydrochloric  acid,  Solvay  proposed  in  his  patent  of  1872 
to  employ  magnesia  in  placis  of  lime  in  the  decomposition 
of  the  sal-ammoniac,  the  solution  of  chloride  of  nu^esinm 
remaining  after  tlie  distillation  is  boiled  to  dryness,  and 
being  by  the  action  of  steam  separated  into  magnesia  and 
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hydrocliloric  acid,— MgCTi  +  HiO  =  MgO  +  2HC1.  The 
magaesia  theoretically  works  in  a  circle,  being  changed  into 
chloride  on  the  liberation  ot  the,  ammonia  from  the  sal- 
ammoniac,  and  recovered  again  as  magnesia  with  the  forma- 
tion of  hydrochloric  acid,  as  above  indicated.  Bat  the 
expense^of  the  process  has  hitherto  been  greater  than  the 
value  of  the  product  obtained,  and  the  one  weak  point  of  the 
Solvay  process  ia  the  loss  of  the  hydrochloric  acid,  which 
forms  an  important  element  in  the  !>  Blanc  cycle.  The 
loss  of  ammonia  calculated  as  salphste  tn  the  early  days  of 
the  Solvay  process  wau  as  much  as  9  per  cent,  on  the  car- 
bonate of  soda  produced ;  but  by  SQCoeaslve  improvements 
it  has  been  reduced  to  not  more  than  5  per  cent.  The  Solvay 
plant  is  very  eipensive,  amounting,  according  to  hia  own 
oBtimate,  to  £1600  [I777BJ  per  ton  of  soda  ash  produced 
daily ;  bat  other  authorities  pot  the  capital  expenditure  as 
high  as  £3400  [$11,664]  per  ton  wotked  daily. 

OryoliU  Soda. — Of  the  many  processes  other  than  those 
above  mentioned,  which  have  been  proposed  for  soda- 
making,  the  only  one  practically  employed  is  that  in  which 
cryolite  forms  the  raw  material.  Cryolite,  a  fluoride  of  alu- 
mliiium  and  sodium,  AlFs-j-SNaF,  is  a  mineral  substance 
found  in  extensive  deposits  at  Ivikat  (Ivigtut)  (61''34'  if. 
lat.;  in  Bonthweet  Greenland.  For  soda-making  the  mineral 
is  treated  by  a  process  discovered  in  1850  by  Professor  Julius 
Thomsen  of  Coiienhagen.  It  is  ignited  with  chalk  or  lime- 
stone, whereby  carbonic  acid  Is  driven  off  and  fluoride  of 
calcium  and  aluminateof  sodaare  formed — 2(AlF3-f-3NaF)-j- 
60aCX>i  =  6CaFs-i-3NajO,AlaOs-f6CO».  The  alnminate of 
soda  is  separated  from  the  artiflclal  fluoride  of  ciUcinm  by 
liziviation,  and  the  aolntion  so  (dttained  is  decomposed  1^ 
treatment  with  oarbcmic  acid,  which  produces  a  precipitate 
of  alumina  available  for  alum-making,  etc.,  leaving  a  sola- 
tion  of  carbonate  of  soda.  About  8000  tons  of  cryolite  ate 
annually  treated  in  Pennsylvania  and  in  Denmark. 

Btatittiei  of  Soda  Trade. — No  means  exist  for  obtaining 
an  accurate  statement  of  the  extent  ot  the  soda  trade ;  and 
such  estimates  as  are  published  can  only  be  accepted  as 
approximations  based  on  knowledge  of  the  productive 
capacity  (tf  existing  works  and  the  general  coarse  of  trade. 
Speaking  at  the  Society  of  ChemicM  Industry  (London  sec- 
tion) in  January,  1883,  the  late  Walter  Weldon  gave  the  fol- 
lowing estimate  [in  tons]  of  the  soda  prodoctlon  of  the 
world  at  that  date 


Le  Blanc 
Soda. 

Ammonia 
Soda. 

Total 

Oermany  

Belgium-  

880,000 
70.000 

S2,00'J 
67,125 
44,000 
1,000 
S,000 
1,100 

432,000 
127,128 
100,600 
40,000 
8,000 
1,100 

615,500 

I63,22& 

708,725 

In  these  flguroa  the  whole  of  the  products  made — soda  ash 
crystals,  bicarbonate,  caustic  soda,  etc. — are  calculated  in 
terms  of  pore  carbonate,  N^X^.  Assuming  the  fairness  of 
the  calculation,  we  are  warranted  in  stating  the  present 
(1887)  jprodootion  of  alkali,  as  pare  carlwnate,  to  he  not  lees 
than  three  quarters  of  a  million  of  tons  annniUly. 

(W.  D.— J,  PA.) 

SODOM  AND  GOMORRAH.  See  Dead  Sea.  vol. 
Til  pp.  4-5;  oomp.  Ph<bnigia,  vol  xviii.  p.  816,  and 
Lot. 

SODOMA,  II,  or,  more  properly,  Sodona  (c.  1479r 
1M9),  Italian  painter.  Gianmantonio  Bazzi  (who 
until  recent  years  was  erroneously  named  Razzi)  ap- 
pears to  have  borne  also  the  name  of  "  Sodona  "  as  a 
family  name ;  it  is  signed  upon  some  of  his  pictures. 
While  "Bazzi"  was  corrupted  into  "Rtuzi,"  "So- 
dona" was  corrupted  into  "oodoma" ;  and  Vasari,  fol- 
lowed by  other  writers  on  art,  accounts  for  the  latter 
name  by  ffiring  various  and  explicit  details  which  we 
leave  unmsoossed,  for,  if  the  painter  did  not  really 
pass  by  the  appellation  of  "Sodoma,"  we  may  fairly 
infer  that  explanations  whioh  would  have  been  eermane 
to  that  appellation  are  not  germane  to  the  man  nimself 
Baszi  waa  bom  at  Yeroelli  in  Piedmont  towards  1479, 
and  appears  to  h  ave  been  in  his  native  place  a  scholar 
of  the  painter  Giovenone.  Acquiring  tnus  the  strong 
coloring  and  other  distinctive  marks  of  the  Lombard 
school,  he  was  brought  to  Siena  towards  the  close  of 
the  loth  century  by  some  ai^ts  of  Uie  Spaanoochi 


'  family  ;  and,  aa  the  bulk  of  his  professional  life  was 
parsed  in  this  Tuscan  city,  he  oouute  as  a  member  of 
the  Sicnese  school,  although  not  stiictly  affined  to  it  in 
point  of  style.  He  does  not  seem  to  have  been  asteady 
or  laborious  student  in  Siena,  apart  iiom  some  atten- 
tion which  he  bestowed  upon  the  scmlpturesof  Jaoopo 
della  Querela.  Along  with  Pibturiochio,  he  was  one 
of  the  first  to  establish  there  the  matured  style  of  the 
Cinqtiecento.  His  earliest  works  of  repute  are  seven- 
teen frescos  in  the  Benedictine  monastery  of  Monte 
OHveto,  on  the  road  from  Siena  to  Rome,  illustrating 
Uie  life  of  St.  Benedict,  in  continuation  of  the  series 
which  LuQa  Signorelli  had  begun  in  1498 1  Bazzi  com- 
pleted the  set  in  1502.  Henoe  he  was  invited  to  Rome 
oy  the  celebrated  Sienese  merchant  Agostino  Chigi, 
and  was  employed  by  Pope  Julius  II.  in  the  Gametk 
della  Segnatura  in  the  Vatican.  He  executed  two 
great  compositions  and  various  ornaments  and  gro- 
tesques. The  latter  are  still  extant ;  but  the  wtger 
worKS  did  not^tisfy  the  pope,  who  engaged  Raphael 
to  substitute  his  Justice,  Poetry,  and  Theology.  In  the 
Chigi  palace  (now  Famesina;  Sodona  painted  some 
subjects  from  the  life  of  Alexander  the  Great ;  Alex- 
ander in  the  Tent  of  Darius  and  the  Nuptials  of  the 
Conqueror  with  Roxana  are  more  particularly  notioed. 
When  Leo.  X.  was  made  pope  (1513J  Bazzi  presented 
him  with  a  picture  of  the  Death'  of  Lucrotia  (or  of 
Cleopatra,  according  to  some  accounts) ;  Leo  gave  him 
a  large  sum  of  money  in  recompense  and  created  him 
a  cavaliere.  Bazzi  afterwards  returned  to  Siena,  and 
at  a  later  date  went  in  quest  of  work  to  Pisa,  Volterrt, 
and  Luoca.  From  Lucca  he  returned  to  Siena,  not 
long  before  his  death,  whioh  took  place  on  14th  Feb- 
ruary, 1549  (the  older  narratives  sa^  1554).  He  had 
squandered  his  property  and  died  in  penui^  in  the 
great  hospital  of  Siena.  Bazzi  had  married  in  youth 
a  lady  of  good  position,  but  the  spouses  disagreed  and 
separated  pretty  soon  aflerwarda.  A  daughter  of 
theirs  mamed  Bartolommeo  Neroni,  named  also  Riccio 
Sanese  or  Maestro  j^ocio,  one  of  Bani's  prinapal 
pupils. 

It  is  said  that  Bazzi  Jeered  at  the  RitUny  of  Ou  Aualcn 
written  by  Vasari,  and  that  Vasari  oonseqaenUy  traduced 
him;  certainly  he  f^vesabadkcooantofAusi'amoTalsand 
demeanor,  and  is  niggardly  towards  the  merits  of  his  art. 
According  to  Vasari,  the  ordinary  name  by  which  SodonA 
was  known  was  "  II  Mattaccio  "  (the  Madcap, the  Uaaiaej, — 
this  epithet  being  first  bestowed  upon  him  by  the  monks  of 
Monte  Olivflto.   He  dressed  gaadlly,  like  a  mountebank; 
his  house  was  a  perfect  Noah's  ark,  owing  to  the  rtraniie 
miscellany  of  animals  which  he  kept  there.  He  was  a 
cracker  of  jokes  and  fond  of  music,  and  song  some  poems 
composed  by  himself  on  indecorous  satdoc^*  1°  l>i"  *^ 
Vasari  alleges  that  Basri  was  always  negligent,— his  early 
sncceas  In  Siena,  where  he  painted  many  portraits,  being 
partly  due  to  want  of  competition.    As  he  advanced  in  age 
be  became  too  lazy  to  make  any  cartoons  for  his  frescos, 
but  daubed  them  straight  off  upon  th%  wolL   Vasari  admits, 
nevertheless,  tiiat  Bai^  produced  at  Intervals  some  works 
of  very  fine  quality,  and  anring  bis  lifSatime  his  repatation 
stood  liigh. 

The  general  verdict  Is  that  Sodona  was  an  able  master  in 
expression,  motion,  and  color.   His  taste  was  aom^iing 
like  that  of  Da  Vinci,  especially  in  the  figures  of  women, 
which  have  grace,  sweetness,  and  uncommon  earnestness. 
He  is  not  eminent  for  drawing,  grouping,  or  geuerol  ele- 
gance of  form.    His  easel  pictures  are  rare.    His  most  cel- 
ebrated works  are  in  Siena.    In  S.  Domenico,  in  the  chapel 
of  St.  CathE^rine  of  Siena,  are  two  frescos  painted  In  l^tiS, 
showing  Catherine  in  ecstasy  and  fhintingas  she  is  about 
to  receive  the  Eucharist  fVom  an  angel, — a  beautiful  and 
pathetic  treatment    In  the  oratory  of  S.  Bernardino,  scenes 
from  the  bintory  of  the  Madonna,  painted  by  Bazzi  in  con- 
junction with  Pacchia  and  Becmbmi  (1536  to  1538) — the 
Visitation  and  the  Assumption — ore  noticeable.   In  S.  Fran- 
cesco are  the  Deposition  from  the  Cross  (1513)  and  Christ 
Scourged ;  by  many  cities  one  or  other  of  tbcae  p&intinfcs 
is  regarded  as  Baszi's  masterpiece.   In  the  choir  of  the 
cathedral  at  Pisa  Is  the  Sacrifice  of  Abtoham,  aad  in  th« 
gallery  of  Florence  a  St.  Sebastian. 

SOEST,  an  ancient  industrial  town  in  Westphalia, 
Prussia,  is  situated  in  a  fertile  plwt  (^)e*ter  BonkU 
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27  iuilc8  tu  the  east  of  Dortmund  and  34  to  the  aouth- 
eistut'  MUnster.  Its  early  importaace  is  borne  witness 
to  by  its  six  fine  iJhurches,  of  which  the  most  striking 
areSL  Peter's,  St.  Mary-in-the-Fields,  founded  in  1314 
and  restored  in  1850-52,  and  the  Roman  Catholic 
eilbedral,  founded  in  the  10th  century  by  Bruno, 
brother  of  Otho  the  Great,  though  the  present  build- 
\ng  was  erected  in  the  12th  century.  '  This  last,  with 
its  very  original  facade,  is  one  of  the  noMest  eodesias- 
tical  monuments  of  Germany.  Remains  of  the  hroad 
wall  (now  partly  inclosing  gardens  and  fields)^  and  one 
uf  the  gates  still  remain ;  but  the  thirty-six  s^ng 
towers  which  once  defended  the  town  have  disappeared 
and  the  moats  have  been  converted  into  promenades. 
Iron-working,  the  manafacture  of  soap,  oats,  fflgara, 
and  bricks  and  tiles,  lineq-weaviag,  tanning,  and  brew- 
ing, together  with  market^^rdening  and  fanning  in 
the  neighborhood,  and  trade  in  cattle  and  gnun,  are  the 
leading  industries.  The  population  in  1880  was  13,985, 
and  in  1885  14,848,  of  whom  about  6000  were  Roman 
Catholics. 

Mentiooed  la  docnmetits  as  early  u  t2ie  9th  oeDtnry,  Soeet 
wu  one  of  the  largest  and  most  important  Haoseatic  towns 
in  the  Middle  Agea,  with  a  popnlstion  estimated  at  from 
30,000  to  60,000.  It  wm  one  of  the  chief  emporiums  on  the 
early  trading  roote  between  Westphalia  and  Lower  Saxony. 
ItB  code  of  mnnidpal  laws  {Sdhro*;  jtu  nuatatae),  dating 
from  1144  to  1165,  was  one  of  the  earliest  and  b«st,  and 
served  as  a  model  even  to  Lubeck.  On  the  fall  of  Henry 
the  Lion,  duke  of  Saxony,  Soest  pawed  with  the  rest  of 
Angria  to  Cologne.  In  the  15tb  oentnir  the  strife  between 
the  townsmen  and  the  archbishops  broke  ont  in  open  war, 
'  and  in  1444  the  strong  fortifleations  of  the  town  withstood 
a  long  siege  by  an  army  of  60,000  men.  The  women  of 
Sn(nt  are  said  to  have  distinguished  themselves  in  this  con- 
b-xt  ( Soeater  Ffkde),  Pi^l  intervention  ended  the  strife  and 
8o(wt  was  permitted  to  remain  under  the  protection  of  the 
dalct£«  of  Oeves.  The  prosperity  of  the  town  waned  in 
more  modem  times:  in  1783  Its  popolatioa  was  only  3800; 
inldl6itwi0aS87. 

SOFAlA,  a  seaporttownon  theeasteoastof  Africa, 
at  the  mouth  of  a  river  of  the  same  name  to  the  south 
of  20°  S.  laL,  the  seat  of  a  Portuguese  commandant. 
It  is  now  a  wretched  place  of  about  1000  inhabitants, 
with  not  mora  than  twenty  European  remdents,  and, 
as  Its  port  is  obstructed  wiu  sandDaokB,  there  is  only 
a  small  ooasUng  trade  with  Chiluan  and  Inhambane. 
But  Soi&Ia  was  formerly  a  town  of  considerable  im- 
portance, with  a  harbor  capuble  of  holding  a  hundred 
urge  Teasels.  Previous  to  it«  conquest  by  the  Portu- 
guese in  1.505,  it  was  the  chief  and  populous  centre  of 
a  wealthy  Mohiunmedan  state ;  and  the  first  governors 
of  the  Portuguese  East  African  possessions  were  en- 
titled captains-general  of  Sof&Ia.  The  identification 
of  Sof&la  with  Solomon's  Ophir,  to  which  Milton 
alliitlea  {Fitr.  Loat,  xL  399-401),  is  untenable. 

See  Btdl.  Geogr.  fhc  Mozambique  (1882)  for  an  account  of 
the  Sof^la  mines and,  generally,  Edrlsi,  Climaie  i.,  8tb  sec- 
tion ;  I>apper ;  Bainea,  Thf.  Gold  Segions  of  SoiUh  Africa 
{lif77)  ;  and  Barton's  notes  to  his  edition  of  Camoens. 

SOFfA,  nnoe  1878  the  capita]  of  Bulgaria,  though 
previously  only  a  district  town  of  the  Tuna  (Danube) 
vilayet  of  Turkey,  is  situated  1 755  feet  above  the  sea, 
in  the  midst  of  a  dreary  plain  between  the  Stani  Pta- 
nina  or  main  range  of  the  Western  Balkans  and  the 
bare  but  imposing  granite  mass  of  the  Yitosh  Moun- 
tains (3400  feet).  It  stands  at  the  meeting  of  five 
frr^at  routes  from  Nish  and  Belgrade,  Lorn  and  Vidin, 
Plevna  and  Rustchuk,  Philip^opolis  and  Constanti- 
nople, and  Koatendil  and  Salonica.  At  present  (1887) 
it  18  two  days'  journey  from  the  nearest  nulway  station 
(Tatar-bazaijik),  uid  as  the  seat  d  gOTemment  is  in- 
conveniently near  the  southwest  extremity  of  the  king- 
dom ;  bat  It  lies  on  the  prospective  great  railway  route 
between  Constantinople  and  Belgrade,  and  was  in  the 
eyes  of  those  who  selected  it  the  prospective  capital  of 
a  much  more  eztensive  territory.  The  climate  of  Sofia 
is  subject  to  severe  seasonal  and  diuntal  changes ;  in 


January  the  thermomeler  sinks  4**  below  zero  and  in 
August  approaches  100°,  and  the  daily  range  is  fre- 
quentl:^  'SI  or  28  degrees.  Minarets  and  gardens  rave 
a  certain  bcMtuty  to  the  aspect  of  the  town  itself  Irat 
the  outskirte  are  painfully  destitute  of  foliage.  In  an 
eastern  suburb  stands  the  royal  palace,  a  vast  building 
which  oostmore  than  4,000,000  francs  [$772,000] ;  and 
in  that  neighborhood,  on  the  site  of  an  abandoned 
Turkish  quarter,  quite  a  new  "European"  town  has 
sprung  up.  The  rest  of  Sofia  retains  its  Turkish 
character,  with  tortuous  streets  and  mean  wooden 
houses.  The  modern  cathedral  and  the  archbishop's 
palace  are  both  large  edifices  of  no  special  note.  Of 
the  man^  mosques  the  most  striking  is  the  Buyuk- 
Jami,  with  its  nine  metal  cupolas ;  but  more  historical 
interest  attaches  to  the  Sophia  mosqtie,  occupying  the- 
highest  point  in  the  1>own  to  which  it  gave  its  name. 
It  IS  now  completely  in  ruins  (the  r^ult  of  an  earth- 
quake), but  tradition,  which  in  this  case  is  oonfinned 
by  the  architecture  of  tho  building,  asserts  that  it  was 
a  Christian  church  erected  by  a  certain  BysanUne 
prinoess  Sophia.  ICanitzin  1871  still  ohser^'ed  remains 
of  old  Byzantine  frescos  in  the  narthex.  The  pubhc 
baths  occupy  a  very  extensive  building,  with  separate 
Suites  of  apartments  for  different  nationalities  or  rather 
religions.  The  water  as  it  issues  from  the  springs  has 
a  temperature  of  117°.  Sofia  exports  hides  and  skins 
to  Vienna,  etc. ,  and  espedall^'  goat-skins  to  Marseilles; 
its  principal  imports  are  Indian  com,  wheat,  and  aloo- 
hohc  liquors — the  last  a  y&ry  large  item.  Formerly 
the  population  was  50,000.  In  1870  Kanitz  found 
19,000— a  liberal  estimate — 8000  being  Bulgarians, 
6000  Turks,  5000  Jews  (a  colony  dating  from  the  ex- 
pulsion from  Spain),  900  Gypsies.  At  present  (1887) 
the  total  is  20,000.  Close  to  the  north  of  the  town  are 
extemuve  remains  of  stn^g  Boman  fortafioations. 

SoAa  is  tho  Serdiea  or  Sardiea  of  the  Bomans  and  Greeks 
(so  called  after  the  SerdB  or  Sards),  the  Triaditza  of  the  By- 
santine  writers,  and  the  Sredec  of  the  Slavs.  "  Sardtca  is 
my  Borne,"  said  Constantlne  before  be  thought  of  his  new 
capital  on  the  Bosphorus.  It  had  already  been  made  the 
capital  of  Dacia  Blpensis  by  Aurelian,  and  abont  343  it  be- 
came fiuuons  as  the  scat  of  a  church  council.  The  town 
was  plundered  byAttila;  and  In  809  it  was  captured  by  the 
Balgarians,  who  held  it  until  the  Turks  got  poaeession  of  it 
by  stratagem  in  1376,  or  more  probably  1362.  In  1443  Sofia 
was  for  a  brief  period  occapied  by  the  Hungarian  John 
Hnnyady  (Corvinus),  and  on  the  defeat  of  his  enterprise 
was  laid  waste  by  the  retreating  army.  In  1829  it  was  thu 
headquarters  of  Muetapha  Pasha  of  Scutari,  whose  ravages 
have  made  the  name  of  All>anian  a  word  of  terror  to  the 
children  In  Sc^a  even  now.  The  Bussians  entered  Sofia  on 
4th  Januaiy,  1878,  after  Oon Ac's  passage  of  the  WaHrmf. 

See  Kanltx,  Amati  Butgartat,  1877 ;  lAveleye,  La  Ft»tiitule  da 
Softanf,  1886. 

SOGDIANA,  or  Sogdiane,  in  old  Persian  Suf/- 
hnda,  a  province  of  the  Achfemenian  empire,  the 
eighteenth  in  the  list  in  the  Behistun  inscription  of 
Darius  (i.  16),  corresponded  to  the  modem  districts 
of  Samarkand  and  Bokhara ;  that  is,  it  lay  north  of 
Bactriana  between  the  Oxus  and  the  Jaxartes  and  em- 
braced the  fertile  valley  of  the  Polytimetus  or  Zaraf- 
shan.  Under  the  Greeks  Sogdiana  was  united  in  one 
satrapy  with  Bactria,  and  subsequently  it  formed  part 
of  the  Bactrian  Greek  kingdom  till  the  "Scythians  " 
(the  Yue-chi)  occupied  it  in  the  middle  of  the  2d  cen- 
tury B.c.  (eomn.  vol.  xviii.  pp.  594  sg.,  604  sg.).  The 
valley  of  the  Zarafshan  about  Samarkand  retained 
even  in  the  Middle  Ages  the  name  of  the  Soghd  of 
Samarkand.  Arabic  geographers  reckon  it  as  one  of 
the  four  fairest  spots  in  the  world. 

$05AK,  the  second  port  of  'Omdn.  Arabia,  situ- 
ated on  the  Gulf  of  'Om&n  in  24*  22^  N.  lat.  and  56' 
45^  E.  long.  It  is  a  place  of  considerable  trade  and 
industiy,  well  built,  fortified  with  walls  and  a  oastle, 
and  inhabited  by  a  hospitable  and  far  from  Ingotcd 
population  of  the  'Ibddf  sect.  The  anchorage  is  good, 
shelteijed  between  two  promontories,  and  the  surround- 
ing countty  is  populous  and  fertile.   Indeed  the  coast- 
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land  uf  'Omdn  is  naturally  the  most  favored  part  of 
Arabia. 

The  tonu  of  ^l^r  is  older  than  lalam,  and  its  cloths  are 
mentioDed  in  the  life  of  Mohammed  (lbs  Hisham,  p.  1019). 
Before  the  Moslem  oonqaest  it  was  in  the  hands  of  the  Per- 
sians, and  the  Persian  name  Uazon  is  not  nnconimonly  ap- 
plied to  it  l^older  Arabic  writers.  Under  Islam  It  became 
the  capital  of  'Omiii,  and.  it  is  sometimes  called  'Omin, 
from  which  fact  it  lias  sometimes,  but  very  precariously, 
been  identified  with  the  Omanaof  classical  writers.  In  the 
earlier  Middle  Ages  9o^r  was  one  of  the  fliat  oommeroial 
cities  of  Islam  on  the  Indian  Ocean  and  bad  an  active  part 
in  the  China  trade.  This  prosperity  was  unabated  when 
Mol^uddasl  wrote  of  it  (p.  92]  towards  the  close  of  the  lOtb 
century ;  in  the  12th  centnry,  when  Edrisi  wrote,  the  China 
trade  was  a  thing  of  the  past ;  and  about  1230  Ibn  M<diwir 
describes  it  asaruin  inhabited  by  the  demons  of  the  desert. 
Its  decay  appears  to  be  connected  with  the  rise  of  other 
ports — ^alh&t  on  the  Arabian  and  Ormoz  on  the  Persian 
side  of  the  Peisiaa  Gulf— bnt  more  especially  with  the 
political  eonvnlsions  of  'Omdn.  This  district  which  has 
always  had  an  isolated  position  in  Eaatem  history,  early 
became  a  stronghold  of  the  Khawl[r|j  ('Ib&diya)  and  paid 
TCry  intermittentobedience  to  the  caliphs  till  it  was  reduced 
by  Mo'ta4id  about  the  year  900.  Even  after  this  conquest  the 
native  inUms  held  their  ground  in  the  monntainous  inland 
country  at  Nazwa  (Ist^bri,  p.  26),  and  renewed  the 
struggle  for  independence  with  tlie  Bnwaihld  and  Setj6^ 
sovereigns  of  Fars,  who  succeeded  in  these  regions  to  the 
power  of  tbe  caliphate.  Ibn  Moj&wir  connects  the  destruc- 
tion of  9ol^£r  with  these  struggles,  and,  though  he  seems  to 
imply  a  later  date,  it  is  possible  that  his  statement  is  to  be 
combined  with  what  Ibn  a!-Athir  (ix.  387)  tells  of  the  ris- 
ing of  Al-Bdshid  bill&h  about  KKO.  After  this  event  there 
!s  a  period  of  obscurity  in  the  annals  of  'Om&n ;  the  inde- 
pendence of  the  country  was  ultimately  secured  under  the 
native  (Azdite)  princes  of  Nazwa,  but  9oh&r  never  recov- 
ered its  importance.  It  is  mentioned,  however,  by  Marco 
Polo,  under  the  name  of  Soer,  as  trading  in  horses  with 
Malabar,  and  also  by  Ibn  Batata,  and  must  therefore  have 
been  resettled  soon  after  the  time  of  Ibn  Moj&wir.  Sohdr 
was  seized  by  the  PortiiRiieso  in  1508  and  held  by  them  till 
about  1650.  In  the  18th  oentury  Niebuhr  speaks  of  it  as  a 
quite  unimportant  place  ;  Wellsted,  in  1836,  assigned  to  it 
a  population  of  9000 ;  Palgrave  in  1863  estimated  the  popu- 
lation at  24,000,  an  estimate  the  more  remarkable  that  in 
l^e  interval  the  town  had  suffered  severely  from  the  Wah- 
htfbis.  The  Bed  Sea  Pilot  (1883)  gives  the  more  probable 
figure  of  4000  to  5000. 

SOISSONS,  a  city  of  France,  in  the  department  of 
Aisne,  the  seat  of  a  bishopric  and  a  fortified  post  on 
the  \en  bank  of  the  Aisne  at  the  junodon  of  the  Crise, 
lies  65  miles  northeast  of  Paiis  by  the  railway  to  Laon. 
The  population  id  ISSl  was  10,895(11.112  in  the  com- 
mune). The  ^  cathedral  of  Notre  Dame  Si  Gervais 
and  St.  ProtaiSj  began  in  the  second  half  of  the  12th 
century  and  finished  about  the  end  of  the  13th,  is  328 
feet  long  and  87  wide ;  the  vaulting  of  the  nave  is  100 
feet  above  the  pavement.  The  single  tower  dates 
ftom  themlddleof  the  13th century,  and  isafairlj^good 
imitation  of  those  of  Notre  Dame  of  Paris,  which  it 
equals  in  height  (216  feet).  The  transepts  are  of  dif- 
ferent dates  and  dissimilar  in  their  arrangement.  In 
the  north  transept  there  is  a  very  fine  door  on  the  east ; 
the  south  transept  is  tbe  oldest  and  most  graccfill  por- 
tion of  the  whole  edifice.  The  choir  is  surrounded  with 
eight  square  chapels,  and  the  apse  with  five  large  poly- 
gonal chapels,  of  which  tbe  three  in  the  middle  (as  well 
ft8  the  high  windovs  of  the  choir)  still  retain  their  fine 
ISUi-cenlury  glass.  The  rose  window  of  the  north 
transept  represents  the  life  of  the  Virgin  in  twelve 
medalfioDs.  The  high  altar  is  flanked  by  two  marble 
figures  representing  the  annunciafion,  and  above  it 
is  an  Adoration  of  the  Shepherds  ascribed  to  Kubens. 
The  cathedral  also  has  some  rich  16th-century  tapes- 
tries. Considerable  remains  still  exist  of  the  magnifi- 
cent abbey  of  St.  Jean  des  Vignes,  where  Thomas  & 
Becket  resided  from  1161  to  1170,'  and  which  was  re- 
built in  the  1 3th  ccntuiy ;  these  include  the  ruins  of 

>  [A  Becket  was  consecrated  in  1162.  fled  to  France  In  1164, 
ana,  with  tbe  exception  of  a  short  stay  In  Soissons,  fimnd  a  refuge 
cblefly  at  Fontlgny,  a  fkmous  retreat  tbi  English  prelates,  and  at 
Sens.  See  Ffouao^s  Lffe  and  Tf»e»  ^  Thomaa  Bectet,  N.  V.,  1833.— 
Ah.  En.] 


two  cloisters  (the  smaller  datine  from  the  RenaiasBooe). 
the  refectory,  and  above  all  the  cathedrd-like  facade 
of  the  ohureh  (recently  restored).    Of  the  three  por- 
tals with  twistra  oolumns,  the  central  one  is  adorned 
with  statues  ;  above  them  runs  a  gallery  over  which 
again  is  a  large  window;  the  two  unequal  towers  (230 
and  246  feet)  of  the  15tn  and  16th  centuries,  are  sur- 
mounted by  beautifiil  stone  spires,  which  command 
the  town.   The  ruins  of  this  fine  Inuldiog  are  unfor- 
tunately occupied  by  the  military  auUioritie&  The 
church  of  St  b^ger,  erected  in  1139  and  rebuilt  at  ^ 
beginning  of  the  13th  centniy,  was  fonueriv  attached 
to  an  abbey  of  the  0^nov6fains.    Benestn  are  tvo 
orypts  of  the  12th  and  13th  centuries.    Of  the  abbey  . 
ohuroh  of  St.  f^erre,  buUt  in  the  12th  century  in  the 
Romanesque  8^16,  ^e  only  remains  are  the  facade 
and  two  Inysof  the  choir.   The  royal  abbey  of  Notre 
Dame  was  founded  in  660  for  monks  and  nuns  by  Lea- 
trade,  wife  of  Ebroin,  the  celebrated  mayor  of  the 
IMilace.    The  number  of  tbe  nuns  (216  in  858).  the 
wealth  of  the  library  in  manuscripts,  the  valuable  relics, 
tbe  high  birth  of  the  abbess^,  the  popularity  of  the 
pilgrimages,  all  contributed  to  the  importance  of  this 
abbe^,  of  which  there  exist  only  some  incooaderable 
remuna.   The  wealthieBt  of  all  the  abbeys  in  Sois- 
Bons,  and  one  of  the  most  important  of  all  France 
during  the  first  two  dynasties,  was  that  of  St.  M&lanl, 
on  the  right  bank  cf  the  Aisne,  founded  in  560  by 
Lothaire  L,  beside  the  villa  of  Syagrius,  which  had  be- 
come the  pala^  of  the  Frankish  kmge.    St  Mddard, 
apostle  of  Vermandois,  and  kings  Lothaire  and  Sijre- 
bert  were  buried  in  the  monastery,  which  became  the  ■ 
residence  of  400  monks,  and  the  meeting-place  of  sev- 
eral councils.    It  was  there  that  Childerio  IIL,  the 
last  Merovingian,  was  deposed  and  Pippin  the  Short 
was  crowned  oy  the  Papal  legate ;  and  there  Louis  tlie 
Pious  was  kept  in  captivity  in  833.    The  abbots  of  St. 
M6dard  coined  money,  and  in  Abelard's  time  (12th 
oentury )  were  lords  of  220  villages,  farms,  and  manon. 
At  the  battle  of  Bouvines  (1214)  the  abbot  oommanded 
150  vaasala.    In  1530  St  M^dard  was  visited  by  a 
prooesfflon  of  300,000  pilgrims.    But  the  reli^ons 
wars  ruined  the  abbey,  and,  although  it  was  restored 
by  tbe  Benedictines  In  1637,  it  never  recovered  its 
former  splendor.    Of  the  seven  churches  and  the  con- 
ventual Duildings  of  the  ancient  foundations  there 
hardly  remains  a  trace.    The  site  is  occupied  by  a 
deaf  and  dumb  institution,  the  chapel  of  which  stands 
over  the  crypt  of  the  great  abbey  church,  which  -ras 
altered  in  the  12th  century.    In  the  eiypt  is  a  stone 
coffin,  said  to  have  been  Lothaire's,  and  close  at  hand 
is  an  underground  chamber,  reputed  to  have  been  the 
place  of  captivity  of  Louis  the  Pious.  The  civil  build- 
ings of  Soissons  are  not  of  much  interest.    The  hdtn 
de  villa  contains  a  museum  with  sdentific  and  arcbieo- 
loj^cal  coUecUons ;  the  h6teldieu  goes  back  to  the!  3th 
century ;  the  library  contains  40,000  volumes  and  cu- 
rious manustnipts.    Among  the  industrial  establish- 
ments are  tanneries,  saw-mills,  and  foundries  and 
factories  for  the  .production  of  stoves,  agricultural  im- 
plements, candles,  and  chocolate.  Grain,  flouf,  haricot 
beans  of  exceptional  quality,  pease,  wool,  hemp,  flax, 
cattle,  timber,  and  charcoal,  are  the  principal  article 
of  trade.    There  is  also  a  large  bottle  factory,  and 
work  is  done  for  the  fitnnel  and  blanket  fa<^riea  of 
Kheims. 

Soissons  is  generally  believed  to  occupy  the  site  of  the 
oppidam  of  Qallia  Belgica,  called  Noviodunum  by  Cesar;  but 
some  writers  identify  this  place  with  Noyon,  NoyaDt,or 
Nouvion.  One  thing  is  dear,  that  this  oppidnm  was  tlw 
capital  of  the  Suessiones,  who  occupied  twelve  towns,  ana 
whose  king,  Divitiacns,  one  of  the  most  powerfhl  in  Gaul, 
had  extended  his  anthority  even  beyond  the  sea  among  the 
Britons.  In  58  B.C.,  Qalba,  king  of  the  Suessiones,  e^iarated 
from  tiie  confederation  of  the  Belgians  and  submitted  to 
the  Romans.  At  the  beginning  of  the  empire  Noviodnnam 
took  the  name  of  Augaata  Ftueationtm  and  afterwards  that  of 
Bwwiona,  and  became  the  second  capital  of  Qallia  Belgica,  of 
which  ^eimswaa  the  metropolis.   The  town  was  before 
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long  snmmnded  with  a  regular  wall  uid  defended  by  a 
dti^el ;  and  it  became  the  startiojc-poiDt  of  several  military 
iMdi  (to  Kheims,  Ch&teaa-Thierry,  Heaax,  Paris,  Amiens, 
tod  St  Qaentin).  ChristiRDilT  waa  Introdaced  by  St.  Cris- 
pin tod  St.  Crispiniao,  men  of  noble  birth,  who,  however, 
wrned  their  livelihood  by  shoemaklng,  and  tiias  became 
patrons  of  tliat  craft.  After  their  martyrdom  in  297,  their 
work  was  continued  by  St.  Initios,  the  .first  bishop  of  Sols- 
sons.  After  the  hubuiansniad  crossed  the  Bhine  and  the 
Menn,  SoiflBons  became  the  metropolis  of  the  Boman  pos- 
Msioiis  in  the  north  of  Oaal,  and  on  the  defeat  of  Syagrios 
bj  Clovis,  the  Franks  seized  the  town.  It  was  at  Soissons 
that  Clovis  married  Clotilde,  and,  though  he  afterwards 
Rttled  at  Paris,  Soissons  was  the  capital  of  his  eldest  son, 
Lotiliaife,  and  afterwards  of  Chilperic  I.,  king  of  Neustria. 
It  WIS  not  till  the  timeof  Chilpene's  son,  Lothaire  II.,  that 
the  kingdom  of  Soissons  was  incorporated  with  that  of 
Ftoifl.  In  752,  Pippin  the  Short  was  at  Soissons  proclaimed 
kin;  by  ao  assembly  of  teuda  and  bishops,  and  he  was  there 
crowned  by  the  papal  legato,  St.  Boni&tce,  before  being 
crowned  at  St.  Denis  by  the  pope  himself.  Louis  the  Pious 
did  penanoe  there  after  being  deposed  by  the  assembly  at 
Ouapidgne.  Under  Charles  the  Fat  (886)  the  Normans 
Med  in  an  attempt  against  the  town,  but  laid  waste  St. 
Midard  and  the  neighborhood.  In  923,  Charles  the  Simple 
me  defeated  outside  the  walls  by  the  uipportera  of  Bndolph 
of  Borgnndy,  and  Hugh  the  Great  besieged  and  partiy 
bnmed  the  town  in  918.  Under  the  first  Capets  Soissons 
waa  held  by  hereditary  counts,  frequently  at  war  with  the 
king  or  the  citizens.  Thus  the  latter  bought  in  1131  a  com- 
manal  charter  from  Louis  VI.  and  their  bishop.  In  1166, 
at  an  assembly  of  prelates  and  barons  held  at  Soissons, 
Loais  VII.  issned  a  famons  decree  forbidding  all  private 
wan  for  a  space  of  ten  years ;  and  in  1325  Charles  the  Fair 
replaced  the  mayor  of  Soissons  by  a  royal  provost  dependent 
oat)iehiUiwiekofVermandois,the  InhMiitants  retaining 
only  flie  ri^ht  of  electing  four  AAsviiu.  Lonis  of  Cihfttillon, 
eooDt  of  Soissons,  was  killed  at  Or^,  and  his  son,  a  hostage 
for  King  John  in  England,  sold  his  coantahip  to  Enguer- 
land  de  Coney  to  oiitain  money  for  his  ransom  in  1367.  Fi- 
islly,the  last  coant  of  Soissons,  sprang  from  a  branch  of 
the  house  of  Bourbon,  rebeltod  against  Lonls  XIII.,  and 
defeated  the  royal  troops  at  La  Harf6e  in  1641,  bnt  perished 
in  the  tiattle.  The  town  had  to  suffer  severely  during  the 
war  of  the  Hundred  Tears;  in  1414,  when  it  waa  held  by 
the  Btugnndians,  It  was  captured  and  Moked  by  the  Armag- 
Bics  ander  the  dauphin,  and  this  same  fate  again  befel  it 
di  tunes  within  twenty  years.  The  treaty  of  Arras  (1435) 
brooght  it  again  under  the  royal  authority.  It  was  sacked 
bj  Oiarles  V.  in  1544,  and  in  1665  by  the  Huguenots,  who 
laid  the  churches  in  rains  and,  supported  by  the  prince  of 
Omd^  Count  of  Soissons,  kept  possession  ot  the  town  for 
six  months.  During  the  Le^^oe,  Soissons  eagerly  joined 
theOttholic  party.  Mayonne  made  the  town  his  principal 
raddence,  aaA  he  died  there  in  1611.  A  European  congress 
WMheld  there  in  1728.  In  1814  Soissons  was  captured  and 
rtcaptored  by  the  allies  and  the  French.  In  1815,  after  Wa- 
terloo,itw8b  a  rallying  point  for  the  vanqnished,  and  It 
WIS  not  occnpied  hythe  Bussians  till  the  14th  of  August. 
Is  1870  it  capitnlated  to  the  Ctomans  after  a  bombardment 
<f  thned^ 

,  SOKOTO,  an  important  Fulab  kiogdom  or  empire 
ID  Cenbal  Soudan,  oompriaing  what  are  freanentlv 
called  the  Haossa  states.  Its  boandaries  (see  vol.  i.  pi. 
n. )  are  irregularly  marked  off  by  the  plateau  lauds  of 
Airor  Asben  on  the  north,  the  kindred  Fulah  state 
of  Ganda  on  the  west,  while  the  river  Binu6  practi- 
cally forms  its  southern  limit  as  far  as  the  meridian  of 
10°  E. ;  beyond  this  it  runs  south  into  the  Congo 
basin.  Oa  the  cast  lies  the  kingdom  of  Bomu.  From 
northwest  to  southeast  Sokoto  has  a  length  little  short 
of  900  English  miles  and  its  average  breadth  is  about 
280.  The  whole  nrea  has  been  roughly  computed  to 
he  equal  to  that  of  Spain  (about  195,000  square  miles), 
and  to  have  a  population  of  ftom  ten  to  twelve  mil- 
lion&_  He  couQtry  may  be  described  as  a  great  un- 
dokluig  plun,  rarely  exceeding  1000  feet  in  hdght, 
with  the  exception  of  the  province  of  Banchi  in  the 
KQire,  which  runs  into  a  highland  region  with  heights 
of  3000  feet,  and  the  still  more  imposing  masses  of 
Adamawa  in  the  south,  which  are  said  to  attain  an 
akitude  of  10,000  feet  in  Mount  Alantika.  In  other 
nspecte  Sokoto  presents  more  varied  features,  chiefly 
oetennined  by  the  amount  of  rainfall,  though  the 
Ttiying  fertiUty  of  die  soil  is  a  not  unimportant  factor. 


Id  the  louthem  parts,  where  there  are  almost  perpet- 
ual rains,  large  streams  and  rivers  are  numerous, — the 
feeders  of  the  Binug,  the  great  eastern  (left-hand) 
tributary  of  the  Niger.  Here  grow  the  virgin  fbresta 
with  giant  growths  and  exuberant  foliage,  with 
creepers,  with  bananas  and  plantains,  palm-oil  trees 
and  yams.  In  the  more  temperate-— because  more 
elevated — districts  of  the  middle  area,  with  a  smaller 
rainfall,  the  vegetation  is  less  luxuriant,  and  such  fruits 
as  the  date,  lime,  and  pomegranate  are  cultivated.  Id 
the  northern  parts  the  climate  is  still  more  «rid.  and 
the  country  is  burned  up  for  the  greater  part  of  the 
year.  This  is  the  region  of  acacias  aud  mimosas,  of 
baobabs,  of  the  branoning  ddm  palm  and  the  curiously 
bulged  del^b.  Here  are  no  fureats  nor  rank  grass, 
while  the  exigencies  of  a  dense  popidation  have  caused  • 
the  clearing  away  of  the  bush  except  on  the  most  bar- 
ren spots,  where  it  supplies  the  necessary  fuel  for  do- 
mestic purposes.  In  this  northern  district  there  are 
no  streuns  except  in  the  wet  season,  and  the  wants  of 
the  people  are  supplied  by  fountains  in  the  more 
favored  places,  ana  by  wells — frequently  very  deep^ 
in  those  not  so  advantageously  situated.  Lying  witoin 
the  tropics,  Sokoto  is  subject  to  excessive  heat, — damp 
and  steamy  in  the  south,  dry  and  fornace-like  in  the 
north,  where  it  suffers  from  the  hot  winds  from  the 
Sahara.  In  Adamawa  the  rainy  season — or,  to  be 
more  correct,  the  seasoa  of  excessive  rains — com- 
mences in  April  and  lasts  till  October  or  later,  while  in 
Gober  in  the  north  the  rains  oomroenoe  in  June  and 
seldom  last  more  than  three  months,  during  which  the 
country  becomes  transformed  from  a  repellent  desert 
into  a  well-cultivated  nursery  garden. 

For  Central  AMoa  Sokoto  may  l>e  described  as  ftlrly 

healthy,  thongh,  as  may  be  expected  from  a  conjunction 
of  excessive  heat  with  excessive  rain,  fevers  are  not  un- 
common in  the  southern  parts,  while  ophthalmia  is  prev- 
jalent  in  the  north,  especially  among  tlie  poorer  classes, 
who  are  compelled  to  expose  themselves  to  the  blinding 
dust  from  the  deserts  and  the  exccflsive  glare  of  the  sun  re- 
flected from  the  burning  sands. 

The  natural  productions  of  Sokoto  are  snch  ns  are  more 
or  less  common  througheut  the  whole  of  the  Soudan  (g.v.). 
;  Among  cereals  rice  and  wheat  are  cultivated  In  many 
I  parts,  though  the  staple  productions  are  KaflVe  com,  millet, 
and  Buize.  Sweet  potatoes,  ground  nuts,  yams,  onions,  and 
other  vegetables  are  largely  grown.  Of  finite  dates,  pome- 
granates, citrons,  and  bananas  abound  in  more  restricted 
areas.  The  Shea  butter  tree  supplies  an  excellent  oil  for 
lamps,  and  aiso  for  cooking,  though  it  is  only  used  by  the 
poorer  clssses.  The  palm-oil  tree  Is  only  found  in  the 
damp  basin  of  the  BinaS.  The  most  important  vegetable 
products  are  cotton  and  indigo,  which  are  universally 
grown.  The  cotton  is  manufactured  Into  cloth,  being  used 
by  the  native  population  »s  well  as  largely  exported  to 
neighboring  conutries.  In  some  parts  a  species  of  silk 
found  in  the  forests  is  largely  nsed,  and  the  people  of  Va- 
koba  in  Bauchi  are  said  to  rear  the  silkworm.  Of  mineral 
products  there  seem  to  be  few,  though  it  Is  known  that 
both  silver  and  lead  occur  in  the  Binu^  area.  Iron  is  ex- 
tensively diffused  and  of  excellent  qualit?. 

The  inhabitants  of  this  extensive  region,  held  together 
by  a  conquering  race  and  not  by  any  natural  tie  into  one 
common  kingdom,  are  of  diverse  tribes  and  affinities. 
They,  however,  may  be  roughly  divided  Into  three  groups. 
(1)  First  come  the  pure  Negro  races  of  Adamawa,  of  which 
the  chief  tribe  is  the  Batta.   (2)  The  Haussa  form  the 
mass  of  the  population  except  in  Adamawa.    They  are  pre- 
eminent among  Negroes  for  their  physical  appearance  and 
intellectual  abilities.    They  are  wooderfhily  skilled  in 
various  arts  and  industries  and  noted  for  their  commercial 
geninsand  enterprise.   Hohammedaniiim  is  their  religion; 
and  indeed  in  all  respects  they  are  well  advanced  on  the 
road  to  civilization.   They  are  very  fond  of  voluminons 
clothes.   (S)  The  Fulahi  are  a  Hamitic  race,  who  from  be- 
ing simple  herdsmen  in  the  beginning  of  the  19th  contnry 
have  become  the  rulers  and  masters  over  a  hundred  alien 
{  racee  iMtween  the  Atlantic  and  Lake  Tchad.   Tliey  have 
'  not  the  commercial  or  industrial  skill  of  the  Haossa,  bnt 
]  in  other  respects  have  reached  a  higher  level.  They  are  of 
I  slender  bnild  and  are  distinguished  by  their  tight  coppery 
I  color.    The  inhabitants  of  Sokoto  live  mostlv  in  large 
towns,  many  of  which  contain  f^m  10,000  to  20,000  iiihabi- 
.  tants.  These  towns  are  all  protected  by  strong  mnd  walk 
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decide.  Solario  bade  an  extensive  round  of  studj^,— 
fiist'with  Ijppo  Dalmasio  in  Bologna,  and  afterwards 
in  Venice,  Ferrara,  Florence,  and  Rome.  On  return- 
ing to  Naples  he  rapidly  took  the  first  place  in  his  art. 
HiB  principal  performance  is  in  the  court  of  the  moD- 
asteiy  of  S.  SeVerino — twenty  large  frescoe  illoHtrating 
the  life  of  St.  Benedict,  now  greaUy  decayed:  Uiey 
present  a  vast  wie^  of  fijpiree  and  details,  with  dex- 
terous modelling  ana  oolonDg.  Sometimes,  however, 
Lo  Zingaro's  color  is  comde,  and  he  generally  shows 
weakness  of  draughtmanahip  in  hands  and  feet^  His 
tendency  is  that  of  a  naturali^ — the  heads  life-like 
and  individual,  and  the  landscape  baokgnnrndB  better 
invented  and  cared  for  than  in  any  oontempomr^.  la 
the  Stu^j  gallery  of  Naples  are  three  pictures  attributed 
to  this  master^  the  moat  remarkable^  one  being  a  Ma- 
donna and  Child  Enthroned  with  Saints.  The  hea^ 
here  are  reputed  to  be  mostly  portraits.  Solario  initi- 
ated a  mode  of  art  new  in  Naples ;  and  the  works 
painted  between  his  time  and  tnat  of  Tesauro  m  ■ 
locally  termed  ' '  Zingareechi. ' '  He  had  many  schotais, 
but  not  of  {>re-eminent  standing — Nicola  Vito,  SIoiom 
Papa,  Angiolillo  Boooadirame,  Pietati  and  I|)polito  dal 
Ponzello.  It  has  oflen  been  said  that  Solario  paitited 
in  oil,  but  of  this  there  Is  no  evidence. 

SOLDER  is  a  metallic  alloy  or  metal  employed  for 
cementing  or  binding  together  two  metallic  siurfaces. 
The  solder  is  applied  to  the  surfaces  to  be  united  in  a 
molten  state,  and  it  is  therefore  generally  cither  s 
more  iiisible  body  than  the  metal  to  be  acted  on  or  it 
is  presented  in  a  more  fusible  condition.  _  The  pro(^ 
of  autogenous  soldering  consiflte  in  uniting  the  indi- 
vidual metallic  edges  themselves  by  melting  and  fiising 
them  in  the  beat  of  the  oxyhydrogen  blowpipe  or  by 
means  of  an  ignited  blast  of  mixed  coal  gas  and  air. 
Autogenous  soldering  is  extensively  used  in  connedton 
with  large  plumber  work.  Ordinary  solders  are  divided 
into  ham  and  soft  daoes,  the  hard  oomprising  such  is 
require  a  red  heat  fbr  thdr  melting.  The  son  solden 
used  by  plumbers  and  tinsmiths  consist  of  variaWe 
mixtures  of  lead  uid  tin,  and  for  pewterere'  use  bis- 
muth is  added  to  these.  The  hardest  brazing  solder 
has  equal  parts  of  copper  and  zinc,  and  for  softer 
(qualities  increased  amounts  of  zinc  with  tin  and  some- 
times antimony  are  employed.  For  fine  jewelry  allo^ 
of  gold,  ulver,  and  copper  are  used ;  silTcr  solder  is 
employed  for  inferior  qualities,  and  even  common  soft 
solder  finds  extensive  employment  in  the  jeweby 
trade.  Silver  is  the  proper  solder  for  German  silver 
manufactures  also;  ana  gold  is  the  medium  for  ioiniog 
the  edges  of  platinum  vessels.  In  soldering,  the  me- 
tallic edges  to  be  united  must  be  free  from  ozidaUoD 
and  4irt;  And  to  keep  them  unoxidized  during  the 
operation  several  fluxes  are  lued,  such  as  hora  in 
brass  soldering,  rosin  and  solution  of  sino  chloride  for 
.  -   ,  tin-plate,  zinc  chloride  for  zino,  roan  and  tallow  for 

monly  called  Lo  Zingaro,  or  The  Gypsy.    His  father  is  !  lead  and  tin,  and  olive  oil  in  pewter  work.  Special 


mi  outer  dry  moats.  Their  interior  is  divided  into  a  series 
of  oomponnds,  each  entered  throogh  a  flat-TOofad  audience 
ehuuber.  Inside  are  the  beehive-ehaped  hots  of  the  house- 
hold. The  gateways  are  also  stroiigly  fortified.  The  ruler 
over  Sokoto  la  a  Faloh  eultan,  whose  power  is  absolute, 
though  tempered  by  a  species  of  feudal  systenii.  "Die  gov- 
ern om  of  Bome  of  the  larger  provinoes,  though  owning  alle- 
giance to  the  aovereign,  are  mostly  htaeAiUaj,  and  beyond 
sending  a  yearly  tribute  are  practically  iodependent.  The 
tie  indeed  is  more  religions  than  anythiog  else.  The  great 
weakaeea  of  the  empiie  is  its  want  of  coherence  and  the 
alienee  of  a  strong  central  Qovernment.  -Yet,  though 
always  appearing  to  be  on  the  point  of  falling  to  pieces,  It 
contrives  to  keep  together.  The  condition  in  which  Barth 
found  it  in  1865  was  practically  the  same  as  When  the 
present  writer  visited  it  In  1885. 

The  chief  provinces  of  Sokoto  are  Zanaphoro,  Zaria,  Kat- 
sena,  Baacbi,  Kano,  and  Adamawa.  The  most  important 
towns  are :  Sokoto,  the  acknowledged  capital  of  the  empire, 
&med  chiefly  for  its  leather-work  and  straw  hats  (it  divides 
with  Wurnu  the  distinction  of  being  the  residence  of  the 
sultan ;  Clapperton  died  here  in  1^) ;  Wnrnu,  about  IS 
milts  farther  east,  the  present  (1687)  headquarters  of  the 
oonrt ;  Kano,  the  great  commercial  emponnm  of  Central 
Boudan ;  and  Takoba,  chiefly  noted  for  its  large  slse^ — said 
to  contain  160,0(X)  inhabitants. 

The  history  of  Sokoto  may  be  said  to  have  commenced 
with  the  19th  century.  Previous  to  tliat  date  tittle  is 
known  Airther  than  that  the  country  was  divided  among  a 
number  of  small  chiefii,  a  prey  to  the  powerfhl  kings  of 
Bomn,  Kebbi,  and  Songhwai  {Songhai}.  In  1602  the 
Falahfl,  then  little  regarded  and  semi^erfs  in  position, 
were  scattered  all  over  the  country,  apparently  without 
any  national  tie  to  unite  them  to  common  action.  At  last, 
however,  aa  imim — one  Othman  dan  Fodio — appeared,  who 
with  the  watchword  of  Islam  gave  a  new  life  to  his  tribes- 
men and  in  an  incredibly  short  time  transformed  them 
from  peaceable  nomads  into  soldiers  of  the  Crescent,  and 
aftev  a  few  initial  reverses  swept  like  a  wkizlwind  over  an 
enormous  area,  establishing  himself  as  ruler  and  Hobam- 
medanism  as  the  religion  of  the  whole  of  Central  Soudan. 
At  his  death  the  parts  now  known  as  Sokoto  fell  to  the 
share  of  his  son  Bello,  and  in  the  family  of  Othman  the 
TUBS  of  government  have  since  remained,  though  the  de- 
scent Is  not  as  a  rule  hoia  father  to  son,  but  either  to  a 
brother  or  a  brother's  son.  The  latest  phase  in  the  history 
is  the  proclaiming  of  a  protectorate  over  a  part  of  Sokoto 
on  the  Binufi  by  the  British  Qovernment,  and  the  handing 
over  of  the  administration  of  the  Niger  region  to  the  Boyol 
Niger  Oompauy.  To  this  company  the  sultan  has  conceded 
all  his  rights  on  the  Bina£  and  a  monopoly  of  trade  throngh- 
out  his  dominions,  thus  making  them  practically  masters 
of  all  foreign  intercourse.' 

The  most  important  sources  of  Information  regarding  Sokoto 
are ;  Clapperton's  Journeys  In  the  early  part  of  the  19th  cenliiiy ; 
Barth's  Travdi  in  (Mitral  Africa  between  1S49  and  185&— a  perfect 
mine  of  information;  and  Rohlft's  Sciae  dwch  Nordafrika  vom 
Miitdmter  nach  dem  TichadSee  In  186S-S7.  Among  later  and  minor 
tnTelleiB  have  l>een  Flt^l,  who  vlalted  Sokoto  lo  1880,  and 
Thomson,  who  conducted  a  commardal  and  political  mission  to 
the  court  of  the  sultan  in  I86i>.  (I.  th.) 

SOLAN  GOOSE.    See  Gannft. 
SOLARIO,  Antonio  {c.  1382-1455),  a  painter  of 
leading  importance  in  the  Neapolitan  school,  is  corn- 


said  to  have  been  a  travelling  smith.  To  all  appear- 
ance Antonio  was  bom  at  Civita  in  the  Abruzzi, 
although  it  is  true  that  one  of  his  pictnrcs  is  signed 
"Antonio  de  Solario  Venetus,"  which  may  possibly 
be  accounted  for  on  the  ground  that  the  signature  is 
not  genuine  Solario  is  said  to  have^one  through  a 
love-adventure  similar  to  that  of  the  FlemiBh  painter, 
C^uintin  Mass;^  He  was  at  first  a  smith,  and  did  a 
job  of  work  in  the  house  of  the  prime  Neapolitan 
painter  Oolantonio  del  Fiore;  he  fell  in  lore  with  Col- 
aotonio's  daughter,  and  she  with  him ;  and  the  father, 
to  stave  him  off,  said  if  ho  would  oome  hack  in  ten 

rs^  an  accomplished  painter  the  young  lady  should 
hia.  Solario  studied  the  art,  returned  in  nine 
years,  and  claimed  and  obtained  bis  bride.  The  fact 
IS  that  Oolantonio  del  Fiore  is  one  of  those  punters 
who  never  existed ;  consequently  hia  daughter  never 
existed,  and  the  whole  story,  as  relating  to  these  par- 
ticular personages,  must  be  untrue.  Whether  it  has 
any  troth,  in  relation  to  some  unidentified  painter  and 


machinet7  has  been  devised  for  the  soldering  of  the 
tinned  cases  now  so  extensively  employed  in  the  pre- 
served food  trade.  In  oommon  soft  soldering  the 
solder  is  melted  and  applied  to  the  joint  by  a  heated 
iron  or  copper  soldering  bolt,  but  solders  are  also  ap- 
plied by  being  melted  on  in  the  oi>en  fire^  or  in  the 
muffle  furnace,  by  immersing  the  joint  in  a  bath  of 
molten  solder,  or  hy  pouring  the  molten  material  on 
the  joint.  In  dealing  with  hard  solders  the  heat  of 
the  blowpipe  flame  is  used. 

SOLE.  Soles  are  a  groap  of  Flat-l^sheB  {Plmn- 
neelidop),  which  is  represented  by  numerous  speciM  in 
all  suitable  localities  within  the  temperate  and  tropical 
zones;  they  become,  however,  scarce  in  the  soutnem 
parts  of  the  southern  temperate  zone,  and  are  absent 
altogether  in  some  district»— for  instance,  on  Uie  coasts 
of  southern  Australia.  Many  of  the  species  enter 
fresh  water  freely,  and  some  have  become  thoroughly 
acclimatized  in  it.  Soles  are  a  highly  specialized  type 
of  flat-fish  ;  their  mouth  is  very  narrow,  twisted  round 


his  daughter  is  a  sejiarate  question  which  we  cannot ;  to  the  blind  side,  and  smaU  teet^  are  developed  on 

i  ;By  Ando-French  treaty  of  1R90.  Skiknto  was  placed  under  a  British  protectorate  anfLMdgned  b^tb^lHitt^ln^tm 
emedW  the  Royal  Niger  Company.— \m.  hn  J  "VJ^WeOVf  ^SL^XTC^re 
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(hat  side  only.   As  tbey  always  lie  or  swim  on  om 
nde,  the  pectoral  Gna  have  ceased  to  have  a  functioD, 
and  oonsequetitty  these  organs  are  reduced  in  size,  and 
in  many  of  the  species  are  mere  rudiments  or  are  lost 
entirely.    The  eyes  are  small,  invariably  on  the  right 
ade  of  the  fish,  the  upper  oocnpying  a  position  more 
or  less  in  advance  or  the  lower.   Soles  are  littoral 
fishes  inhabiting  sand^r  bottoms,  shifting  with  the 
-  aeason  from  shallow  into  somewhat  deeper  water. 
Like  all  flat-fishes  they  are  carnivorous,  but  feed  on 
small  animals  only ;  none  attain  to  a  large  size, 
scarcely  exceeding  tbat  of  2  feet    Of  the  forty  species 
known  of  the  genus  Solm,  four  are  found  on  the 
British  coast ;  the  one  most  generally  known  and 
oommercialty  most  important  is  the  Common  Sole 
{Soiea  soled)  \  it  seem  a  to  occur  in  greater  or  less 
aboDdancR  on  all  flat  coasts  of  Europe,  but  its 
numbers  have  been  considerablv  thinned  within  the 
last  qoarter  of  a  oeotuiy,  at  least  on  the  British 
eossta,  donbtlesg  in  oonseqneDoe  of  the  introduotion 
of  the  trawl.    At  any  rate,  that  over-fiahing  is  the 
cause  of  the  decrease  of  this  valuable  table  fish  is 
imply  proved  by  the  fact  that  simu^aneously  with 
tie  quantity  the  average  weight  of  the  fish  has  been 
dimint^ed,  soles  of  12  inches  in  length  and  of  8 
ounces  in  weight  bein^  now  in  many  localities  the 
largeet  that  can  be  obtained.  At  present  young  speci- 
mens form  the  majority  of  the  soles  in  the  market, 
and  are  sold  under  the  names  of  "slips"  or  "tongues.' 
During  the  breedinK-seofion,  which  falls  in  the  months 
from  February  to  April,  soles  lose  mooh  of  their  flavor. 
It  is  a  singular  fact  that  male  soles  seem  to  be  almost 
unknown,  and  some  iehthyologists  account  for  it  by 
sapposing  that  the  males  remain  much  smaller  thui 
the  femucs,  and  are  overlooked  in  consequence.  The 
Lemon  Sole  (Solea  aurantitica)  is  much  less  esteemed 
than  the  common  sole,  and  more  rarely  seen  in  the 
mu^et,  probablv  because  it  is  locally  distributed  in 
deeper  water.    It  is  of  a  yellow  color,  marbled  with 
Innwn  and  irregularly  spotted  with  black ;  the  pectoral 
fin  is  ornamented  with  an  ovate  black  spot  on  its  hinder 
half.    Even  when  this  bright  coloration  has  disap- 
I>eared  in  the  fish  after  death,  it  ma^  always  be  dis- 
tinguished from  the  common  sole  by  its  large  dilated 
openinjj^  on  the  blind  side,  which  is  surrounded 
by  a  tnoad  fringe.    The  Variegated  Sole  (Solea  varie- 
gata)  is  at  times  taken  in  considerable  numbers  on  the 
soath  coast  by  means  of  the  trawl,  and  esteemed  as  a 
taUe  fish.   It  differs  from  the  two  preceding  species 
%  the  rodimentaiy  condition  of  the  pectoral  fins,  that 
of  the  blind  side  being  minute,   liie  color  is  brown  ; 
darker  bands  cross  the  body,  and  are  darkest  on  the 
dorsal  and  anal  fins,  where  they  appear  as  a  row  of 
about  six  large  spots.    It  does  not  appear  to  grow  to 
the  same  size  as  the  common  sole.    The  fourth  Britii^h 
species,  Solen  minutn,  is  still  smaller,  not  much  ex- 
ceeding 5  inches  in  leneth ;  it  is  therefore  not  of  com- 
mercial importance,  although  it  may  be  caught  at 
times  in  the  trawl  in  large  numbers.    As  in  the  pre- 
oediDf  species,  the  pectoral  on  the  blind  side  ia  minute, 
but  tnat  of  the  right  side  is  large  enough  to  show  a 
distinct  black  spot.   The  color  of  the  body  is  brownish 
or  grayish,  with  small  black  spots,  and  every  sixth  or 
Beventh  ray  of  the  dorsal  and  anal  fins  is  black. 

Flat-fishes  resembliog  soles  abound  on  the  shores  of  the 
Indian  Ocean  beside  the  true  Boles,  but  they  have  the  eyes 
on  the  left  side  of  the  head  and  lack  pectoral  fins  altogether. 
Ihey  have  beerf  referred,  therefore,  to  distinct  genera,  sach 
as  PUts/uaia  aad  Ognogtiomit. 

SOLEUBE,  or  SoLOTHtmN,  is  one  of  the  cantons 
of  Switaerland,  ranking  as  tenth  in  the  Confederation, 
atxl  taking  its  name  from  its  chief  town.  As  it  consists 
simf^  of  the  territories  won  by  the  city,  its  irregular 
shape  is  easily  accounted  for;  It  takes  in  most  of  the 
valley  of  the  Aar  between  the  towns  of  Soleure  and 
Olten,  but  stretches  across  the  eastern  Jura  to  Domach 
not  far  from  Basel,  white  to  the  south  it  tends  in  the 
direction  of  Bern.    The  total  area  is  305.9  square 


miles,  of  which  all  but  25.4  square  miles  is  daased  as 
^'  productive,"  103. 3  square  mues  of  this  being  covered 
by  forests.  In  other  words,  91.7  percent  is  ferdle. 
llie  highest  point  in  the  canton  is  the  Hasenmatte 
(47M  f^t),  in  the  range  behind  the  town  of  Soleure, 
in  which  too  ia  the  Weissenstein  (421 3  feet),  so  well 
known  as  a  Kreat  centre  fur  the  air  and  whey  cure,  as 
also  for  its  fine  view.  In  18S0  the  population  of  the 
canton  was  80,424  (an  increase  of  5754  on  the  census 
of  1870),  the  women  outnumbering  the  men  by  1704. 
Of  these  no  fewer  than  79,514  are  G«rm^n-speaking. 

Soleure  now  includes  63,037  Roman  Catholics  to 
17, 114  Protestants,  bat  in  the  ten  yeare  1870-1880  the 
latter  inCTeased  by  4666,  the  former  only  by  965. 
Ecclesiastically  the  districts  now  forming  part  of  the 
canton  belonged  till  1814  to  the  dioceses  of^  Lausanne, 
Basel,  and  Constance  \  but  since  the  complete  re- 
organization of  1828  it  IS  part  of  the  diocese  of  Basel, 
ana  die  bishop  of  Basel  hves  in  the  mty  of  Soleure.^ 

The  only  places  of  any  sixe  in  the  canton  are  its 
capital,  Soleure  (7668  inhabitants),  which  possesses 
the  finest  armory  in  Switzerland,  and  Olten  (3979). 
It  is  counted  as  one  of  the  most  fertile  and  productive 
cantons  in  the  Confederation,  and  exports  iron,  woiid, 
mart,  marble,  glass,  etc.  In  educational  matters  it 
takes  a  high  place,  and  its  two  chief  towns  are  con- 
nected by  a  railway,  Olten  being  one  of  the  principal 
railwayjunctions  in  Switzerland,  and  the  meeting-place 
of  the  St.  Gotthard  railway  with  the  main  lines  branch- 
ing off  to  the  north,  east,  and  west 

An  old  rhTioe  claims  for  the  town  of  Soleure  the  &ine  of 
being  the  oldest  place  in  "  Gallia"  save  Treves.  Certainly 
its  name  "Salodurnm"  is  found  in  Roman  inscriptions  (the 
termination  possibly  pointing  to  a  Celtic  origin),  aad  its 
positioD  as  commaadinf;  the  approach  to  the  Bhine  from 
the  soathweet  has  led  to  Its  being  more  than  once  stmnglj 
fortified.  Sitnated  jost  on  the  borders  of  Alamaania  and 
Borgandy,  it  deems  to  have  inclined  to  the  latter  allegiance, 
and  it  was  at  Soleore  that  in  1(38  the  Bargundian  nobles 
made  their  final  sabmioBlon  to  the  emperor  Conrad  II.  The 
mediffival  town  grew  up  round  the  house  of  secalar  canons 
founded  in  honor  of  St.  Unas  and  St  Victor  (two  of  the 
Theban  legion  who  are  said  to  have  been  martyred  here  in 
the  3d  eentniy)  by  Qaeen  Bertha,  either  the  mother  ui 
Charlemagne  and  wifb  of  Pippin  (8th  century)  or  the  more 
famous  wife  of  Bndolph  II.,  king  of  Burgundy  (lOtb  cnn- 
tnry),  and  was  naturally  in  the  diocese  of  lAusanue.  The 
prior  and  canons  had  many  rights  over  the  town,  but  crim- 
inal Jnrisdiction  and  the  "advocatia"  of  the  house  remained 
with  the  kings  of  Bnrgnndy,  passed  to  Uie  Zaringen  dy- 
na.sty,and  on  its  extinction  in  ISIS  revert«d  to  the  emperor. 
The  city  thus  became  a  free  imperial  city,  and  in  1352 
shook  ofi"  the  jurisdiction  of  the  canons  and  took  them 
nnder  its  protection.  In.  1296  we  find  it  allied  with  Bern,  . 
and  this  eonnoction  is  the  key  to  its  later  history.  It  helped 
Bern  in  1298  in  the  great  fight  against  the  nobles  at  the 
Dombiihl,  and  again  at  Laupen  in  1339  against  the  Jealous 
Burgnndian  nobles.  It  was  besieged  in  1328  by  Dul^e  Leo- 
pold of  Austria  (the  defeated  of  Mo^^arten)  dnring  the 
struggle  for  the  empire,  but  he  was  compelled  to  withdraw. 
In  the  14th  ceutnry  the  government  of  the  town  fell  into 
the  liands  of  the  guilds,  which  practically  filled  all  the 
public  offices.  Ttirongh  Bern  (which  became  a  niembei  in 
1353]  Soleure  was  drawn  into  association  with  thd  Swiss 
Confederation.  An  attempt  to  snrpriBe  it  in  13^,  made  by 
the  decaying  Kybnrg  branch  of  the  HapRbnrgs,  was  foiled, 
and  resulted  in  the  admittance  of  Soleure  in  1385  into  the 
Swabian  League  and  in  its  sharing  in  the  Sempach  war. 
Though  Soleure  took  no  part  in  that  battle,  she  is  included 
In  the  Sempach  ordinance  of  1393  and  in  the  great  treaty 
of  1394,  by  which  the  Hai»bargs  renounced  their  claims  to 
all  territories  within  the  Confederation.  In  1411  she  in 
vain  sought  to  be  admitted  into  the  Confederation,  a  privi- 
I^e  only  granted  to  her  in  1461  at  the  diet  of  Stanss,  after 
she  had  taken  part  in  the  Aargaa,  Italian,  Toggenburg, and 
Bnrgnndian  wars.  It  was  also  in  the  15th  century  that  by  . 
purchase  or  conquest  the  town  acquired  the  main  part  of 
the  territories  forming  the  present  canton.  In  1629  the 
mtyority  of  the  "  communes  "  went  over  to  the  Reformers, 
and  men  were  sent  to  fight  on  Zwingli's  side  at  Kappel 
(1531^,  hut  in  1533  the  old  fidth  regained  its  sway,  and  in 
1.586  Soleure  was  a  member  of  the  Golden  or  Borromeaa 
Ijt>agiio.  Tliongh  the  city  raled  the  aurronndiug  districts, 
the  peasants  were  fairly  treated,  and  hence  their  revolt  in 
,  1653  was  not  so  desperate  as  is  oUier  places^,_^leare  was 
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tbe  uaaal  ro8id«nce  of  the  French  ambassador,  and  no  doubt 
tbis  helped  on,  tbe  fonnation  of  a  "  patriciate,"  for  after 
1681  no  fr&th  citizens  were  admitted,  and  later  we  find 
only  tweaty-flve  ruling  &Dulies  diatriboted  over  tbe  eleven 
guilds.  Serfage  was  auoltflhed  hj  Soleuro  in  1^,  The  old 
system  of  tbe  city  roling  over  deven  baUlwicka  came  to  an 
end  in  Marcb,  1798,  wben  Solenre  opened  ita  gates  to  the 
French  army.  She  was  one  of  tbe  six  "  directorial "  can- 
tons under  tbe  ISOS  constitatioo.  In  1814  the  old  aristo- 
emtio  goTemment  was  set  op  again,  bot  tbis  was  finally 
broken  down  in  1839,SoleQre  in  1832  joining  the  League  of 
the  Seven  to  guarantee  tbe  maintenance  of  tbe  new  can- 
tonal constitutions.  Though  distinctly  a  Boman  Catholic 
canton,  she  did  not  join  tlie  "  Sonderbnud,"  kud  voted  in 
&vor  oif  tbe  federal  cotutitutions  of  1848  and  1874.  Since 
1830  she  has  revised  her  constitution  in  1840.  1850, 1856, 
and  1675,  besides  three  partial  revisions  of  1867,  1868,  and 
1881.  The  present  constitution  may  be  described  as  an 
Qllnunontanu  democracy,  the  priesta  liaving  very  great  in- 
fluence.  The  "Eantonarath"  or  legislative  assembly  is 
elected  by  all  citiseos  over  twenty  years  of  iwe,  in  tbe  pro- 
portion of  one  member  to  800  inhabitants.  This  assembly 
selects  tbe  "  Bogierungsmth  "  or  executive,  consisting  of 
five  members.  In  botti  cases  the  period  of  office  is  five 
years,  though  on  the  demand  of  4000  citizens  a  popular 
vote  must  be  taken  as  to  whether  the  existing  members 
shall  continne  to  sit  or  not.  lu  the  canton  the  "obligatory 
referendum  "  and  the  "  initiative  "  are  legal.  By  the  former 
^1  laws  passed  by  the  assembly,  and  ail  financial  resolu- 
tions involving  the  expenditure  of  100,000  francs  [$19,300], 
or  of  an  annual  sum  of  20,000  francs  [$3860],  must  be  ap- 
proved by  a  popular  vote.  By  the  latter  2000  citizens  can 
compel  the  assembly  to  consider  any  proposal  for  making  a 
new  law  or  foramendingan  old  one.  Further,  the  demand 
of  the  mivjority  of  the  assembly  or  of  3000  citizens  is  suffi- 
cient to  necessitate  a  popular  vote  as  to  the  advisability  of 
Tevising  the  constitution,  the  revised  di»&  itself  requiring 
a  fbrther  popular  vote. 

SOLI,  an  ancient  town  of  Asia  Minor,  on  the  coast 
cf  Cilicia,  between  therivtrs  Laiuus  and  P^Tamos,  from 
each  of  which  it  is  about  62  uiilea  distant.  Coloaiats 
from  Argos  in  Greece  and  Lindiis  in  Khodes  are  de- 
scribed  as  the  founders  of  the  town,  which  is  first  men- 
tioned in  history  at  the  time  of  the  expedition  of  the 
younger  Gyrus.  In  the  days  of  Alexander  the  Great 
It  was  80  wealthy  that  that  conqueror  exacted  from  its 
inhabitants  a  fine  of  201  talents.  In  the  war  between 
Mithradates  and  the  Romans  Soli  was  destroyed  by 
Tif^ranes,  but  it  was  subsequently  rebuilt  by  Pompey, 
wbo  settled  there  many  of  the  pirates  whom  he  nad 
capturecL  and  called  the  town  after  himself,  Pompeio- 
polis.  Soli  was  the  iHrthplaoe  of  Chrysippna  the  Stoio , 
and  of  tbe  poets  Philemon  and  Aratus.  The  bad 
Greek  spoken  there  gave  rise  to  the  term  ao>MiKi<Tfi6t, 
"solecism,"  which  has  found  ita  wa^  into  all  the 
modem  lan(^a{^  of  Europe.  Extensive  ruins  still 
mark  the  site  of  the  town  ;  the  place  is  now  called 
Mezetlu. 

_  SOLICITOR.  See  Aitornet.  It  should  be  po- 
liced that  by  the  Supreme  Court  of  Judicature  Act, 
1873,  1 87,  ait  persons  admitted  as  solicitors,  attorneys, 
or  proctors  of  any  English  court,  the  jurisdiction  of 
which  was  transferred  by  the  Act  to  the  High  Court  of 
Justice  or  the  Court  or  Appeal,  were  thenceforth  to 
be  called  solicitors  of  the  supreme  court  The  title  of 
attorney-general,  however,  still  remains  as  that  of  the 
highest  law  officer  of  the  crom.  Tfae  Legal  Ihracti- 
tioners  Act,  1876,  and  the  Sotidtors  Act,  1877,  en- 
abled solicitors  to  practice  aa  proctors  in  the  ecclesi- 
astical courts  (see  Proctob).  The  Conveyancing  Act, 
1881,  having  made  great  changes  in  the  practice  of 
convincing,  it  bei»me  neoessaiy  to  place  the  remu- 
neration of  solicitors  upon  a  new  basis.  This  was 
done  by  the  Solicitors  Kemuneration  Act,  passed  on 
the  same  day  as  the  Conveyancing  Act.  It  provides 
for  the  framing  of  general  orders,  fixing  the  principlas 
of  remuneration  with  reference  iti,.^  alia  to  the  skill 
and  responsibility  involved,  not,  -j  was  generally  the 
case  before,  with  reference  simply  to  the  length  of  the 
documents  perused  or  prepared.  Greneral  orders  in 
pursuance  or  the  Act  were  issued  in  1  SS'2. 

In  Scotland  solicitors  in  the  supreme  court  are  not,  as  in 
England,  the  only  persons  entiUed  to  act  aa  law  agents. 


They  share  the  privilege  with  writers  to  the  siftnet  to  tbe 
supreme  court,  with  soJicitors  at  law  and  procotators  in  the 
inferior  courts.  Tbis  diffarence  is,  however,  now  of  little 
importance,  as  by  the  Law  Agents  Act,  187^  any  pereoa 
duly  admitted  a  law  agent  is  entitled  to  practice  bdiora  any 
court  in  Scotland.  In  tbe  United  States  the  tenn  solicitor  ' 
is  used  in  some  States  In  tbe  sense  which  it  bore  in  X^liad 
before  the  Judicature  Act,  vli.,alaw  agent  practidng  before 
a  court  of  equity. 

Many  of  the  great  pnUio  oflhna  in  England  and  the 
United  States  have  theirsolicitcoB.  InEnf^wdthetnanry 
solicitor  fills  an  especially  important  position.  He  is  re- 
sponsible for  tbe  enforcement  of  payments  due  to  the 
treasury.  The  office  of  queen's  proctor  is  now  oomlnntd 
with  that  of  tre«snry  solicitor.  Under  his  powen  t» 
qoeen's  proctor  the  treasnry  solicitor  acts  as  admioistntor 
of  the  personal  estate  of  an  intestate  which  has  lapsed  to 
the  crown,  and  intervenes  in  cases  of  divorce  where  collu- 
sion is  alleged  (see  Divobcb).  Since  the  Prosecntion  uf 
Offences  Act,  1884,  he  has  also  acted  as  director  of  puMie 
proseoationa  In  the  United  States  tbe  office  of  solicitor  to 
the  treasury  was  created  by  Act  of  Congress  in  1830.  His 
principal  duties  are  to  take  measures  for  prutoctine  the 
revenue  and  to  deal  with  lands  Hcquired  by  the  United 
States  by  judical  process  or  veatu-d  iu  them  by  secority  for 
payment  of  debt^. 

SOLTCITAR-GENERAL.  See  Attorioey-Gkn- 
ERAI-  Tlie  position  of  the  solicitor-general  for  Scot- 
land in  the  main  corresponds  with  that  of  the  Enclid 
solicitor- general.  He  is  next  in  rank  to  the  lard- 
advocate.  In  the  United  States  the  office  of  soHcitoiv 
general  of  the  United  States  was  created  by  Act  of 
Congress  in  1 870. 

SOLIMAN,  or  SuLEDlAN,  sultan  of  the  Ottomans, 
Burnamed  The  Magnificent,  born  about  1490,  was  the 
only  son  of  Selim  I.,  whom  he  succeeded  in  1520.  He 
died  while  he  was  besieging  Sziget  in  Hungary,  on 
September  5,  1566.    See  TuftKET. 

SOLIMAN,  or  Suleiman,  shah  of  Persia.  See 
Persia,  vol.  xviii.  p.  650. 

SOLINGEN,  a  Prussian  town,  in  the  province  of 
the  Rhine,  stands  on  a  height  near  the  Wupper,  13 
miles  east-by-south  of  Diisseldorf  It  is  one  of  the 
chief  seats  of  the  German  iron  and  steel  iodusti^-.  its 
specially  coiiBisting  in  all  kinds  of  cutting  implenieiits 
of  steel.  Solingen  sword-blades  have  been  celebrated 
for  centuries,  and  probably  form  part  of  the  equipment 
of  every  modem  army,  while  bayonets,  knivea.  Bcisjora, 
su^cal  instruments,  files,  steel  frames,  and  the  like  . 
are  also  produced  in  enormous  Quantities.  These 
articles  are  largely  made  by  the  workmen  at  their  iiwn 
homes  and  supplied  to  the  dcpfits  of  the  large  dealers ; 
there  are  about  30,000  workers  in  ateel  in  Solingen  and 
its  vicinity.  Tbe  populatioQ  of  the  town  in  1883  was 
18,643,  of  whom  three-fourths  were  Protestants. 

Solingen  is  an  ancient  place,  and  received  its  town  chat- 
ter in  1374.  Sword-bladcs  have  been  made  liere  since  the 
early  part  of  the  Middle  Agefi,  and  tradition  affirms  ttiat 
the  art  was  introduced  daring  the  cmsades  by  smiths  from 
Damascus. 

SOLTS,  AirrONio  de  (]  610-1686),  Spanish  drama- 
tist and  historian,  was  bom  in  1610  at  Alcala  de 
Henares,  and  studied  law  at  Salamanca,  where  he  is 
said  to  have  produced  a  comedy  which  was  acted  in 
1627.  About  1640  he  became  secretary  to  the  duke 
of  Oropesa,  whom  he  accompanied  in  various  officii! 
missions  ;  in  1654  be  became  one  of  the  secretaries  of 
Philip  IV.,  and  afterwards  he  was  appointed  chron- 
icler. In  his  later  years  he  joined  one  of  the  reli^ns 
orders.   He  died  at  Madrid  m  1686. 

Of  the  nine  extant  plays  of  Solis  two  at  least  have  some 

Slace  in  the  history  of  tbe  drama,— .B/  Amtr  tU  Uao  ("  I*ve 
la  Mode  " )  having  afterwards  been  adapted  by  T.  Comeille. 
while  La  Gitanilln  de  Madrid  {"  The  Gypay  of  Madrid  ")  itself 
founded  on  the  "  novela  "  of  Cervautea,  has  been  made  use 
of  by  Rowley  and  Middloton,  P.  A.  Wolff,  and,  directly  or 
indirectly,  by  other  more  recent  authors.  The  titlntof  the 
remaining  seven  are  Trimfoa  Amor  y  Fortnna,  Enuiir*  f 
Orfeo,  El  Alcazar  del  Secreto,  Lot  Amasotuu,  El  Doktyr  CarVtn<^, 
Un  Boho  Ktut  deiUo,  and  4Mparar  al  Eitemigo.  Tbe  HiHorim 
de  la  OonquUta  d*  M^ieo,  covering  the  three  yews  between 
the  ^ipointment  of  Cortes  to  command  the  invading  fbna 
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and  the  ttil  of  the  city,  deservedly  ranks  as  a  Spanish  prose 
daa^  It  llcst  appeu^  in  1684 ;  there  have  been  Darner- 
«m  nprintB,  the  most  recent  being  that  published  with 
notes  by  BeviUa  (Paris,  1858) ;  an  English  tnuislatioa  by 
Townshend  appeared  in  1724.  A  volume  of  Potriaa  mtgradtu 
y  hwmawu  by  Soliii  was  published  in  1693,  and  Beveral  un- 
Inportant  letters  of  hia  may  be  read  In  the  Eputolario 
JhpsM  of  Bivadeneyra. 

SOLOMON  (Hebrew  rtoSe^,  Sk&Smd  for  ShfilS- 
mSn,  "  man  ofpeace  the  English  fonn  fbllowB  the 
loiiOpuv  of  N.l\  and  Josephus;  the  Latin  SaI<mio 
aciees  with  la>.6iujv,  one  of  several  variant  forma 
shown  in  MSS.  of  the  LXX.),  son  of  David  by  Bath- 
«faeba,  and  bis  snooeasor  in  the  kingdom  of  Israel.  The 
Kifa  of  Solomon  has  been  sketched  in  Israsl  (vol. 
xiii.  pp.  415-16),  and  his  relation  to  the  philosophieal 
and  proverbial  literature  of  the  Hebrews,  the  sorted 
<Aotona,  or  "wisdom,"  has  been  eritically  considered 
in  the  article  Proveebs.  The  political  system  of 
Solomon  fell  to  pieces  at  his  death,  but  the  fame  of 
his  wisdom  and  splendor  in  succeeding  generations 
was  all  the  greater  that  none  of  his  succeseors  at  Jera- 
was  in  a  posiUon  to  rival  bim.  The  many  float- 
ing and  fragmentary  notes  of  various  dates  that  have 
ftond  a  place  in  the  account  of  his  reign  in  the  book 
•of  Knias  show  how  much  Hebrew  tradition 

WIS  oocupied  with  the  monareh  under  whom  the 
tiirone  of  Israel  reached  its  highest  ^lor^ ;  and  that 
time  only  magnified  in  popular  imagination  the  pro- 
portions of  BO  Striking  a  ngure  appears  alike  in  the 
unfriendly  picture  of  Solomon  in  the  Song  of  Solomon 
{originally ,  it  would  seem,  sketched  in  the  Northern 
kingdom,  howeyer  much  it  may  have  been  retouched 
anaoverlaid  by  additions  of  later  date — see  Canticles) 
and  in  the  monologue  of  Ecolesiastbs  (g.v.)  plaoed 
in  the  mouth  of  the  wise  king  who  had  tasted  all  that 
life  can  offer  by  one  of  the  latest  writers  of  the  Old 
Testament.    In  the  apocryphal  book  of  Wisdom, 
wain«  the  composition  of  an  iUgj'pUan  Hellenist,  who 
from  internal  evidence  is  judged  to  have  lived  some- 
what earlier  than  Philo,  Solomon  is  introduced  utter- 
ing words  of  admonition,  imbued  with  the  spirit  of 
Greek  philosophers,  to  heathen  sovereigns.    The  so- 
odled  Psalter  of  Solomon,  on  the  other  hand,  a  colleo- 
rion  of  Pharisee  psalms  written  in  Hebrew  soon  after 
the  taking  of  Jerusalem  by  Pompey,  and  preserved  to 
OS  only  in  a  Greek  version,  has  nothing  to  do  with 
Solomon  or  the  traditional  conception  of  his  person, 
and  seenas  to  owe  its  name  to  a  transcriber  who  thus 
distinguished  these  newer  pieces  from  the  older 
"Psalma  of  David."'   In  New  Testament  times  Solo- 
mon was  the  current  type  alike  of  magnificence  and  of 
wisdom  (Matt.  vi.  29;  Luke  xi.  31).   But  Jewish 
legend  was  not  content  with  this^  and,  starting  from  a 
ftlse  interpretation  of  ISecIes.  ii.  8,  gave  him  saver- 
eignty  over  demons,  to  which  were  Eulded  (by  a  per- 
versioQ  of  1  Kings  iv.  33)  lordship  over  all  beasts  and 
birds,  and  the  power  of  understanding  their  speech. 
These  &bles  passed  to  the  Arabs  before  the  time  of 
Mohammed  (N&bigha,  1,  22),  found  a  place  in  the 
KoraD,  and  gave  Solomon  (ouleim&n)  a  lasting  fame 
throughout  the  Moslem  East.   The  story  of  Solomon, 
the  hoopoe,  and  the  queen  of  Sheba  in  sur.  xxvii.  of 
the  Koran  closely  follows  the  second  Targum  to  Esther 
i.  2,  where  the  Jewish  fables  about  him  ma^  be  read 
at  large.    Solomon  was  supposed  to  owe  his  sover- 
eignty over  demons  to  the  possession  of  a  seal  on  which 
the    moet  ^reat  name  of  God"  was  engraved.  See 
Lane,  Arabian  I^ghti^  introd.,  note  21,  and  chap.  i. 
note  15. 

SOLOMON,  Soxa  op.   See  Canticles. 

SOLOMON,  Wisdom  op.   See  Apocrypha. 

SOLOMON  ISLANDS,  an  extensive  group  of 
i^nds,  the  largest  and  as  yet  least  known  of  any  in  the 
Pacific  Ocean,  though  among  the  very  first  that  were 

<  The  moet  ancient  bradltion,  that  of  the  LXX.,  gtres  Solomon 
aojpart  In  tbe  antbonhlp  of  the  canonloid  psalter  ;  see  vol.  xx. 


discovered.  They  form  a  double  chain  of  seven  lar^ 
and  many  small  islands,  extending  for  over  600  miles  lu 
a  northwest  and  southeast  direction  between  5°  S.  lat, 
154°  4fy  E.  long,  and  10°  54'  S.  lat,  162°  30^  E.  long. 
The  northern  extremity  stretches  to  within  120  miles 
of  New  Ireland,  the  southeastern  point  to  200  miles 
west  of  Santa  Cruz,  and  the  nearest  portion  of  New 
Guinea  lies  about  400  miles  to  the  southwest  of  the 
group.'   See  vol.  zix.  Plate  III. 

The  Solomon  Islands  vary  considerably  both  in  size 
and  character.  It  is  as  yet  doubtful  which  of  them  is 
the  largest,  but  seven  are  from  50  to  over  tOO  mi^s  in 
length  and  from  15  to  30  miles  in  laeadth;  several 
must  therefore  equal  the  county  of  Cornwall  in  area. 
Thev  are  well  watered,  though  the  streams  seem  to  be 
small;  their  coasts  afford  some  good  harbors.'  All 
the  large  and  some  of  the  smaller  islands  appear  to  be 
composed  of  ancient  volcanic  rock,  with  an  incrustation 
of  coral  limestone  showing  here  and  there  along  the 
coast  Their  interior  is  mountainous,  and  Guadal- 
canal, where  there  is  an  active  volcano,  reaches  an  atti- 
tude of  8000  feet.  Malanta  and  Christoval  are  over 
4000,  Ysabel  and  Choiseul  2000  feet  high.  The  mount- 
ains of  the  latter  fall  steep  to  the  sea,  and  the  whole 
of  its  nordieast  portion  forms  an  elevated  wooded 
plain.  There  is  some  level  land  in  Bougainville,  which 
IS  also  said  to  possess  an  active  volcano.  Every  travel- 
ler has  extolled  the  beauty  and  fertility  of  the  islands. 
In  San  Christoval  deep  vallevs  ^parate  the  gently- 
rounded  ridges  of  its  for^t-clau  mountains,  lofty  spurs 
descend  from  the  interior,  and,  running  down  to  the 
sea,  terminate,  on  the  north,  in  bold  rocky  headlands 
800  to  1000  feet  in  height,  while,  on  the  south,  thev 
form  and  shelter  bays  of  deep  water.  On  the  smaU 
high  island  of  Florida  there  is  much  undulating  grass 
land,  interspersed  with  fine  dumps  of  trees;  but 
patches  of  cultivated  land  smround  its  numerous 
villages,  and  plantations  on  the  hill-sides  testify  to  the 
richness  of  its  soil.  To  the  south  of  Choiseul  lies  a 
smalt  cliff-girt  islet,  Simba  (Shortland's  Eddystone), 
with  a  peak  ending  in  a  crater  1200  feet  high,  on  the 
side  of  which  are  a  solfatara  and  two  boiling  springs. 
It  is  inhabited,  and  has  a  Knall  safe  harbor.  Surgeon 
Guppy,  late  of  H.M.S.  "  lArk,"  has  recently  made 
valuable  geological  observations  in  the  north  and 
south  of  the  group.  The  whole  chain  of  islands  appear 
to  be  rising  steadily,  and  traces  of  ancient  upheaval 
are  very  general, — for  instance,  Treasury  Island, 
where  a  coral-encrusted  volcanic  peak  has  been  raised 
1200  feet  and  the  atoll  of  Sta.  Anna,  the  ring  of 
which  now  stands  hundreds  of  feet  above  the  present 
level  of  the  sea.  Some  of  the  smaller  islands  are  of 
recent  calcareous  formation.  Barrier  and  fringing 
reefs,  as  well  as  atolls,  occur  in  the  group,  but  the 
channels  between  the  islands  are  dangerous,  chiefly 
from  ihe  strong  currents  which  set  thron^^h  them. 

The  dimate  is  very  damp  and  debilitaring.  The 
rainfall  is  nnnsuaUy  heavy.  Fever  and  ague  prevail 
on  the  coast;  hut  it  is  likely  that  the  hignluids  will 
prove  much  mora  healthy.  The  dry  season,  with 
northwest  winds,  lasts  from  December  to  May. 

A  comparatively  shoal  sea — ^under  1000  fathoms— 
surrounds  the  Arehipelago,  and,  induding  the  New 
Britain  and  Admiralty  Islands,  stretches  to  New 
Guinea  and  thence  to  Australia.  This  sufficiently  ac- 
counts for  the  Papuan  character  of  its  fauna,  of  which, 

*  triandg  (jf  the  ArcMpHaffo-~'Tlie  lamr  are— lu  the  eastern 
chain,  Bougainville,  Choiseul,  Ysabel,  Malauta ;  and  In  the  west- 
ern chain.  Now  Oeoi% la.- Guadalcanal  (often  miaspelt  Cuadal- 
canar),  San  Christoval.  The  smaller  are— Buka  (the  most  north- 
ern), Shortland,  Treaaury,  Faro,  SImba  (Eddystone),  RnbiaTia, 
Hammond,  Marsh,  Savo,  Bnena  Vista,  Anuda,  Ngela  (Florida), 
Ulava  (Coatrari^t^),  Ugl,  Three  Slaters,  Sta.  Anna,  Sta.  Catallna, 
Bellona,  Renuel  (the  most  southern).  Medafia  menUons  seolng 
near  Buena  Vista  a  small  island  In  a  state  of  violent  eruption ; 
he  named  ft  Sesarga.  Ongtong  Java  Is  a  group  of  coral  islands  tn 
the  northeast,  but  It  does  not,  geographically,  form  part  of  the 
group. 

■  Blanche  Bay,  Bougainville;  PortPraslin,  Ysabel;  Kanivo. 
New  Georgia;  Port  Wtiieman,  Florida;  Curacoa  Harbor  In  Maratt 
Sound,  Guadalcanal*  Recherche  Bay,  Haklra  Bay,  and  Vanga 
Harbor,  San  Christoval, 
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howercA*,  it  is  the  eafitem  limit,  in  spite  of  the  fact 
that  this  shoal  water  extends  to  the  extreme  south  of 
the  New  Hebrides.  Here  the  stranse  little  marsupial 
the  cosons  (see  Fbaiangbb)  is  stili  to  be  met  with ; 
the  hofnbill,  the  cockatoo*,  the  crimBon  loiy,  and  birds 
of  a  dozen  other  genera  have  already  been  discovered, 
"all,"  as.Wallaoe  remarks,  ^'highly  characteriBtte  of 
the  Moluooas  and  New  Guinea,  and  quite  unknown  in 
any  of  the  more  remote  Pacific  islands."  Sut,  like 
the  New  Hebrides,  the  Solomon  Islands  possess  a 
megapode  (M.  brencfdeyi)  which  is  peculiar  to  itself. 
An  alligator  frequents  the  coast,  and  the  sea  teems 
with  fish.  Insects  seem  to  be  fairly  well  represented. 
The  flora  has  been  even  less  studied  than  the  zoolo^, 
but  it  also  shov^  strong  Papuan  affinities.  Vegetation 
is  most  luxuriant:  unbrotcen  tracts  of  magnificent 
fewest  cloth^  the  mountuns,  where  sandalwood,  ebony, 
and  lignum  vitaa  have  abeady  been  fband.  Mangrove 
Bwamps  are  common  on  the  ooasts. 

The  Solomon  lalandeis,  ezceptinK  thoee  of  Bellona  and 
B«DDe11  in  the  Boatb,  and  Ongtong  Java  in  the  north — who 
are  pore  Polynestans — are  a  amall,  sturdy  Melonesian  taoe, 
taller  in  the  north  than  in  the  south,  bat  averaging  about 
5  feet  4  inchee  for  men,  and  4  feet  9  inches  for  women. 
They  are  well  proportioned,  with  nicely  rounded  limbs. 
Pngectinf;  brows,  deeply-eunk  dark  eyes,  short  noeee,  either 
straight  or  arched,  bnt  always  depressed  at  the  root,  and 
moderately  thick  lips,  with  a  somewhat  receding  chin,  are 
general  characteriaties.  The  expression  of  the  foce  is  sot 
nnpleasing.  The  meeocephalic  appears  to  be  the  prepon- 
derant form  of  skoll,  though  this  is  nnusnal  among  Me- 
laueflian  races.  In  color  the  skin  varies  from  a  black-brown 
to  a  copperish  hue,  but  the  darker  are  the  most  common 
shadee.  The  hair  is  dark,  often  dyed  red  or  fawn.  Crisp, 
inclining  to  woolly,  it  natnrslly  hangs  in  a  mop  of  ringlets 
3  to  8  inches  in  length ;  bnt,  when  carefully  tended,  it  forms 
one  smooth  bu^— the  osa^  &Bhion  for  both  sezee.  Epila- 
tion  is  practiced;  little  hair,  as  a  rule,  grows  on  tbe  race, 
bnt  hairy  men  ^re  not  lare.^    Skin  diseases  are  prevalent. 

The  Solomon  Islanders  are  intelligent,  of  a  qnick  and 
nervous  temperament,  crafty,  thievish,  and  revengefUI,  yet^ 
quickly  ameuable  to  good  treatment,  they  make  faithfUI 
servants.  Tbey«e  fond  of  dancing;  tbeir  music  Is  a 
monotonons  chant  with  an  accompaniment  of  bamboo 
flrums.  They  make  pau-pipesand  Jew's  harps.  Of  their 
reli^Q  and  manners  and  customs  very  little  is  known. 
Theiz  language  b  of  pure  Uelaneslan  typa,  though  a  num- 
ber of  dialects  are  spoken  tbrougbont  the  group,— mauy 
even  on  the  same  island.  Broken  into  numerons  clans, 
they  are  rarely  at  peace  with  each  other ;  but  tbe  attention 
bestowed  on  idantations  proves  them  good  wriculturlsts. 
Yams,  arum-roots,  bread-fruit,  cocoa-nuts,  and  fish  consti- 
tute the  chief  of  their  fbod.  Pigs,  dogs,  and  fowls  are  also 
eaten,  and,  as  these  are  mentioned  by  Kendafia,  they  most 
have  been  known  In  the  islands  for  over  three  hundred 
years.  The  islanders  are  great  betel-chewors,  but  little 
palm  arrack  or  kava  seems  to  be  drunk.  The  respect  paid 
to  chieA  and  elders  varies  in  different  istamls.  They  are 
cannibals,  though  to  what  extent  is  unknown.  Trophies 
of  human  sknlls  are  common,  and  preserved  heads — tbe 
fitce  inlaid  with  shell — have  been  procured  In  Guadalcanal 
and  Rubiana.  They  are  said  to  pay  honor  to  departed 
spirits.  Carvings  representing  both  men  and  animals  often 
form  the  posts  of  houses  and  sheds,  and  adorn  the  prows  of 
canoes.  Their  bonees  are  square  or  oblong,  strongly  built, 
with  high  projecting  roo&,  which  sometimes,  as  in  their 
canoe-sheds,  almost  reach  to  the  ground.  The  floor-ihats 
are  very  rough.  Large  halls  and  spirit-honses  exist  in 
some  of  the  villages,  and  great  care  and  skill  are  bestowed 
on  their  decoration.*  Qreat  nicety  of  finish  characterizes 
their  weapons.  They  are  mostly  light  and  graceful,  and 
oonaist  of  bows  and  arrows,  spears,  and  clubs ;  tbe  sling 
seems  unknown.  Some  of  the  spears  have  the  barbed  head 
carved  out  of  a  hnraao  leg  or  arm  bone ;  others,  if  not  eat 
•at  of  the  Btdid  wood,  have  bones,  thonis,  or  rolinters  of 
wood  attached  in  a  most  masterly  manner.  Arrows  are 
similarly  fashioned,- and  their  reed  shafts  ornamented  with 
incised  lines.  None  of  them  appear  to  be  poisouvd.  The 
bows,  often  large  and  powerful,  an-  made  of  palm -wood  or 
a  strip  of  bamboo.    Clubs  vary  conaidembly  in  i^ape; 

»  On  tbe  islands  In  Bouftalnville  Strait  tribeB  with  lank,  almost 
■tratght.  black  hair  and  very  dark  xkln  are  found.  The  moun- 
tains  of  the  large  islands  seem  to  be  thint;  Inhabited  by  a 
■mailer  and  ruder  race,  with  whom  the  coast  tribes  wage  pei^ 
petual  war  and  for  whom  they  exprem  great  contempt. 

>  See  frontispiece  to  Branchley's  Citnicoa. 


their  butts  are  sometimes  oovered  with  flnely-plaited  col- 
ored grass.   Some,  which  are  long  and  slight,  are  sickle-  or 
scythe  -  like,  others  lanceolate   or  spoou-shaped ;  aod 
jiome,  smaller,  resemble  a  very  broad  dagger.  This  is,  in 
the  Paciflc,  title  eastern  limit  of  the  shield.   It  is  an  nn- 
known  weapon  in  tbe  other  Islands— Melanesian  m  well  as 
Polynesian,— bnt  to  the  west,  in  the  NewBritadn  gnmp, 
and  in  Xew  Guinea,  various  forms  of  it  occar,  wheniM, 
through  the  Malay  islands,  it  may  be  traced  back  to  the 
Asiatic  oontiuent.   The  shield  is  also  used  by  tiie  ADstrs- 
liaus.  "Hiat  of  the  Solomon  Islanders  is  made  of  reeds,  and 
is  of  an  oval  or  oblong  form.    Their  canoes  are  built  of 
planks  sewn  together  and  caulked,  and  are  the  most  beau- 
tifbl  in  the  Pacific.    They  are  very  light,  slim,  and  taper, 
20  to  60  feet  in  length,  with  1  to  3  feet  beam,  but  they  bal- 
ancesovrell  that  an  outrigger  is  dispensed  with.  ThehijA 
carved  prow  and  stem — which  are  said  to  act  as  a  shield 
from  arrows  when  atom  on — give  the  craft  almost  a  crescent 
shape.    These  and  the  gunwale  are  tastefnily  inlaid  with 
mother-of-pearl  and  wreathed  with  shells  and  feathen. 
Sails  are  not  used,  but  the  narrow  pomted  paddles  propel 
tbe  canoes  with  great  speed  through  the  water.*  Gncefiil 
bowls,  with  some  bird  or  animal  for  model,  are  also  made, 
"niey  are  cut  out  of  the  solid,  and  sometimes  measnre  over 
8'feet  in  len^h.   Stone  adzes  appear  to  be  now  used  oily 
in  the  interior  and  in  the  north  of  the  group.  They  are 
well  ground,  flat  and  pyriform  in  shape,  and  very  diffeieat 
from  any  made  in  the  neighboring  groups  of  islands. 
Clothing  is  of  the  scantiest.    Both  men  and  women  not  on- 
flnquently  go  naked ;  but,  as  a  rule,  some  slight  covert nf 
is  worn,  and  neatiy-made  fringed  girdles  are  used  in  some 
districts.  Tattooingandsearringof  the  body  isbutsUghtly 
practiced.   Ornaments  are  naed  in  profusion,  aud  often  are 
very  tasteful.  Ou'ved  wooden  t>elt8,  colored  ahell-bead 
bands,  and  a  variety  of  armlets,  combe,  and  feather  head* 
drenes  are  worn,  also  shell  disks  covered  with  torttdse-sbell 
fretwork.   Necklaces  of  teeth  and  shell  are  common  and 
multiform ;  one  much  prized  is  made  of  human  incisora. 
The  ears,  and  in  men  the  septnm  of  the  nose,  are  pierced, 
— frequently,  also,  the  cartilage  of  one  or  both  nostrus.  In 
these  the  strangest  ornaments  are  inserted,  such  as  tortoise- 
shell  rings,  bones,  teeth,  shells,  crab-claws,  and  the  like.' 

Hittwy.  —  The  Spanish   navigator  MendaBa  must  be 
credited  with  the  discovery  of  these  islands,  though  it  is 
somewhat  donbtftal  whether  be  was  actually  the  first  Esro- 
pean  who  set  eyes  on  them.  He  sailed  from  Oallao  in  1567, 
by  command  of  the  governor  of  Peru,  to  discover  the 
southern  continent,  the  presumed  existence  of  which  in  the 
then  unknown  region  between  America  and  Asia  bad 
already  given  rise  to  much  speculation ;  but  he  seems  to 
liftve  been  strangely  unfortunate.   Sailing  west  he  discov- 
ered onlv  a  few  coral  islets  (?  Ellioe  group)  until,  having 
crossed  more  than  7000  miles  of  ocean,  he  fell  in  with  an 
archipelago  of  large  islands.   By  their  size  and  position  be 
considered  them  to  form  part  of  the  land  he  was  in  search 
of,  and  in  pleasing  anticipation  of  their  natural  riches  he 
named  them  Islas  de  Salomon.   Tbe  expedition  surveyed 
the  southern  portion  of  the  group,  and  named  the  three 
large  Islands  l^n  Christoval,  Guadalcanal,  aud  Ysabcl. 
On  his  return  to  Peru  Mendalia  endeavored  to  oiitan''® 
another  expedition  to  colonize  tbe  islands,  bnt  it  was  not 
before  June,  159&,  that  he,  with  Quiros  as  second  in  oom- 
mand,  was  enabled  to  set  sail  for  tiiis  purpose.  Tbe 
Marquesas  and  Santa  Cms  Islands  were  now  aiBOOveied ; 
but  on  thue  latter  lalandiL  after  various  delays  and 
troubles,  Mendalia  died,  and  the  expedition  eventually  col- 
lai>sed. 

Even  the  position  of  tbe  Solomon  Islands  was  now  veiled 
in  uncertaintv,  and  they  were  quite  lost  sight  of  until,  In 
1767,  two  centuries  after  their  first  diseovery,  Carteret 
lighted  on  their  eastern  shores  at  Gower  Island,  aud  paned 
to  the  nortii  of  tiie  group,  without-,  however,  recognixiag 
that  it  formed  part  of  the  Spanish  dlsooveries.   In  176& 
Bongainville  found  his  way  thither.   He  discovered  tiie 
three  northern  Islands  (Bnka,  Bougainville,  aud  Choiseul), 
and  sailed  through  the  channel  which  divides  the  latter  two. 
In  1769  SuTvUIe  explored  the  east  coast,  and  was  the  fint, 
in  spite  of  the  hostility  of  the  natives,  to  make  any  length- 
ened stay  in  the  group.   He  brought  home  some  detuled 
Information  concerning  the  islands,  which  he  called  Terrea 
des  Arsacides ;  but  their  identity  with  Mendafia's  Islas  de 
Salomon  was  soon  established  by  French  geognpheis.  In 
1788  Shortland  discovered  New  Georgia,  with  mama  of  the 
smaller  islands;  aud  In  1792  Manning  sidled  throng  the 
strait  which  separatee  Tsabcl  fkwn  Chtdaenl  and  now  bean 
his  name.  In  the  same  year,  and  in  1793,  fyEntrecastaaaz 

>  Bude  nutrirater  canoes  with  mat  sails  are  used  In  some  pattt 
of  the  archlpemgo.  ,_ 

«  Of  the  ifland  manufactuTes  fine  spectmena  may  be  seen  m 
the  BritlNh,  Cambtldge,  and  Maidstone  museuma. 
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■immd  portions  of  tbe  ooMt-ltne  of  the  large  isluids.  la  j 
ITM  Bati«r  viiited  the  sroap,  sod  WilUamsoD  in  Uie  "  Xn- 
iimciinhlfi"  ezjdored  ue  cuuiiiels  which  divide  OoadiU- 
(lau  ban  8ui  ChristoTal  and  Tsabel  ftam  KalaDta.  Then 
wM  ft  bieak  of  nearly  half  a  oeotBry  before  IXTTrTille  in 
183d  took  np  the  sarrey. 

Tnden  now  endeavored  to  settle  in  the  Islands,  and 
■{■loiiarleab«iian  to  think  of  this  fre^  field  for  labor,  but 
■elthsr  met  with  moch  miooesB,  and  little  was  heard  of  the 
islanden  save  ooeonnts  of  unrder  and  plande^  perpetrated 
by  them.  In  1816  the  French  MarisC  fathers  went  to 
TMbel,  where  Mgr.  Gpaalle,  first  vicar«postolie  of  Melo- 
Muft,  WIS  killed  by  the  nativee  soon  after  laading.  Three 
rears  later  this  mission  had  to  be  abandoned;  bnt  siooe 
]B81  work  has  again  been  resumed.  In  1856  John  Coleridge 
Pfttteson,  afterwards  bishop  of  Melanesia,  paid  his  first 
Tiait  to  the  islands,  and  native  teaehen  trained  at  the 
Melanesian  miasion  collefce  have  sinoe  eetablished  them- 
■Bives  there,  as  well  as  a  few  traders.  Aboat  this  date  the 
jacht "  Wanderer  "  cruised  id  theee  Beas,  hat  her  owner  was 
kidnftpped  by  the  natives  and  never  anerwards  heard  of. 
In  1S73  the  ''^foieign  labor  "  truffic  in  plantation  hands  for 
Qaeensland  and  Fiji  extended  ite  t)anef^l  infinenoe  tmm 
the  Kev  Hebrides  to  these  islands.  Noteworthy  recent 
Tints  are  thow  of  H.M.S.  "Caracoa"  in  1865,  H.M.8* 
"Blanche  "  and  Mr.  C.  F.  Wood's  yacht  in  1872,  the  German 
mr^hip  "Oazelle"  in  1876,  and  H.M.S.  "Lark"  in 
1881 -8i.» 

See  Dalrymi^e,  Vogaga  and  Di»coverie»  the  South  PaeUe  Ocean 
(SMoiih  voyages),  1770,  1.;  Hawlceaworth,  Colketfoa  qfYoyiuei 
(Cuteiet, etc.).  17ia,i;  Fleurlen,  Dicoofertet  da  Fettn^mliee 
ft  ITOa  (aponlah  voyages  and  Sarvllle);  LablUardl&re  (D'Entra- 
eMteaox).  Jtedterdie  de  la  pfymue,  1791-M,  i.;  Dumont  d'UrvtUe, 
Kwe  OM  Pol«  3itd,  etc.,  ISR7-40,  v.,  and  Voyage  aviaur  du  MondK, 
iL:  Meade,  Side  thnngh  the  Diiturted  Diilrtiiii  nf  Sew  Zealand,  etc; 
BreacUer,  "Cndae  oj  H.M.S.  "CunvM^'  1865;  Wood,  YaOiOnff 
Qviut  te  the  South  Seaa;  RoraiUy,  The  Walem  Pae^,  etc.; 
Schlelnitz,  "  Oeoicr.  n.  Ethnogr,  BeoMchtungen  anf  Neu  Qnlnea, 
etc"  {S.  M.  6.  Gazelle,  1B7-1-76),  Zettt.  Oet.  Erdtunde,  zli.,  1877 : 
Qnppy, "  Recent  Calcareous  Formations  of  the  S(ri<»non  Qronp,'' 
Ttmt.  Sop.  Soc.  Sdin..  xxxil,  and  "  Physical  Charaotera  of  the 
eolomon  lalanders,"  Jaitm.  Anfh.  IngL,  xv.;  Flower,  OaL  Jta.  Scryal 
afi.q^amKo>u,pt.l.MaQ;  Codrington,  TAeifebuierian  LoRyiMioe; 
HeliJcke,  Die  Iiudn  dea  Stolen  Oeeaaa;  Wollaoe.  ^urirobiria; 
Tonge,  Life  qf  BUhop  PaOemn*  ;  Redllok,  "A  Cmlse  Among  Cannt- 
Uk,'  Oeoffr.  Seofew,  i.  (a.  v.  h.) 

SOLON.  The  legislation  of  the  Atlienian  Solon, 
which  to  a  large  extent  moulded  the  subsequent  politi- 
cal life  of  Athens,  belongs  to  the  early  part  of  the 
6th  oentury  b.o,*  It  followed  almost  immediately  on 
an  unsucoessful  attempt  to  overthrow  the  government 
of  the  aristocratie  families  of  Attica,  one  of  which, 
however,  that  of  the  Alcmseonids,  was  driven  into 
exile ;  and  it  preceded  by  a  abort  interval  the  famous 
onirpation  of  Pisistratus.  Solon  had  won  theoonfi- 
deooe  of  his  fellow-oitixens  by  having  Tooovered  fbr 
them  the  iflluid  of  Salunis,  dose  to  the  eboies  of 
Attica,  an  old  and  valued  poBseBslon,  which  their  neigh- 
bors of  Megan  had  taken  from  them.  Solon,  himself 
a  native  oi  Salamis,  encouraged  them  to  fight  once 
tgun  for  the  "lovely  islaad,"  as  he  called  it, 
in  a  short  poem  which  he  paoidy  redtod,  feigning, 
it  is  said^  the  extntement  of  a  madman.  Through 
Spartan  mtervention  in  the  war  between  Athens 
aod  Megara  Salamis  was  restored  to  the  Athe- 
nians, and  Solon  had  the  credit  of  the  result^  In 
594  B.  c.  he  was  summoned  under  the  constitutional 
title  of  "  archoD ' '  to  undertake  the  work  of  sweeping 
political  reforms,  which,  in  oonsequenoe  of  bitter  party 
strifes  and  tiie  poverty  and  indebtedness  of  the  small 
farmers  or  proprietors  of  Attica,  were  sorely  needed. 
The  Athenian  like  die  Bfunan  debtor-bad  oiten  sank, 
under  the  legalised  oppressioD  of  his  creditor,  into  an 
aetnal  dave,  and  had  nom  time  to  time  been  sold  and 
exported.  A^ny  poor  creatures  bad  fled  away  from 
home,  and  were  supporting  themselves  by  the  labor 
of  their  hands  in  foreign  countries.  Man/  men  who 
still  dang  to  their  little  properties  could,  with  all  their 
pincjiing,  barely  keep  their  beads  above  water.  The 

Eveming  elates  themselves  felt  that  a  crisis  was  at 
nd,  and  tJ^ey  appealed  to  Solon  and  made  him  prao- 
Ikalty  dictator.  Had  he  chosen  to  work  on  the  popu- 
lar duoontent,  he  mif^t  have  easily  crushed  the  aris- 

>  The  dates  of  bis  btrtb  and  death  are  approximately  688  and 
H9 


tooracy  and  become  a  despot,  or,  as  the  Greeks  celled 
it,  a  tyrant,  as  many  had  done  in  other  states  of  Greece 
by  coming  forward  as  champions  of  the  people  agunst 
the  great  ruling  families.  Solon  obeyed  a  nobler  im- 
pulse and  aimed  at  saving  his  country  without  too 
violent  a  revolution.  His  first  step  was  to  give  imme- 
diate relief  to  the  poor  debtor,  to  the  wretchedly  im- 
poverished small  farmer  or  proprietor,  and  to  interpose 
between  him  and  his  creditor  and  landlord.  On  veiy 
many  of  the  little  properties  of  Attica  were  to  be  seen 
stone  pillars  with  the  name  of  the  mortgagee  and  the 
amount  of  the  mortgage  inscribed  on  them.  By  a  re- 
lief law,  "a  shaking-off  of  burdens"  {aeiaax^eia),  he 
annulled  all  mortgages,  justifying  no  doubt  so  extreme 
a  measure  the  harshness  of  tne  contracts  imposed 
by  mortgagees  on  needy  tenants  and  proprietors  and  by 
tne  urgent  necessity  of  prompt  release  for  the  multitude 
of  such  small  debtors.  Thus  the  "mortgage  pillars" 
were  swept  away  and  the  land  was  once  more  free. 
Such  a  setting  aside  of  the  rights  of  property,  expe- 
dient as  it  may  have  been  under  circumstances  of  acute 
public  distress,  must  have  inflicted  a  heavy  loss  on  the 
wealthier  class,  and  the  landlord  and  the  mortgagee 
would  also  have  a  fiiir  daim  for  relief.  This,  it  ap- 
pews,  Solon  accomplished  1^  a  device  which  has  been 
variously  ezpls^ned,  a  depreciation  of  the  currency 
which  relieved  to  a  considerable  extent — 27  per  cent., 
according  to  Grote's  *  calculation — tbe  wealthier  debt- 
ors of  the  landlord  and  mortgagee  class.  Grote  here 
remarks  that,  had  Solon  cancefled  all  debts  and  con- 
tracts, there  would  have  been  no  need  to  interfere  with 
the  curremjy  and  lower  the  standard  of  money.  Hia 
relief  law  could  not  have  been  so  sweeping  and  revolu- 
tionary as  it  has  sometimes  been  represented.  There 
was  no  redistribution  or  confiscation  of  the  land,  no 
universal  remission  of  debts.  For  the  great  majority 
of  the  people  indeed  there  was  sabstantiaJ  relief.  The 
land  was  nree  from  incumbrance,  and  the  small  culti- 
vator had  a  fresh  start  in  life ;  there  was  no  imprison- 
ment or  slavety  for  the  debtor ;  and  it  woald  seem  tiiat 
debtOTS  who  had  sought  refuge  abroad  were  purchased 
bade  and  restored  to  their  homes.  Such  on  the  whole 
appears  to  have  been  the  character  of  Solon's  first  great 
reform,  though  some  of  the  details  remain  obscure. 
The  reconstruction  of  the  political  system  on  the  prin- 
ciple that  every  citizen  was  to  have  a  share  in  the 

?ovemment  was  Solon's  next  work.  A  few  noble 
amilies,  Eupatrids,  as  they  were  called,  had  hitherto 
had  all  the  power  in  their  own  hands.  Solon  made 
property  the  measure  of  political  power,  and  confined 
the  nigner  offices  of  state  to  the  wealthiest  citizens  ; 
but  efection  to  these  offices  was  to  be  made  by  the 
whole  body  of  the  people,  the  tenure  of  office  was 
limited  as  to  time,  and  an  account  had  to  be  rendered 
publicly  as  to  its  exercise.  The  dtizens  were  dis- 
tributed into  four  classes  according  to  a  graduated 
s«ile  of  property,  the  first  class  being  alone  eligible  to 
the  arehonship  or  highest  office  and  to  military  and 
naval  commands.  The  actual  administration  of  public 
affairs  was  thus  restricted  to  the  wealthy  few.  The 
second  dase  were  the  knights  or  horsemen — the  men 
who  could  keep  a  war-horse  for  the  service  of  the  state ; 
these  were  assessed  at  three-fifths  of  the  amount  of  the 
first  class.  The  third  class  answered  to  our  yeomen, 
and  had  to  serve  as  heavy-armed  infantry.  These 
three  classes  were  subject  to  direct  taxation  in  the  form 
of  a  graduated  income  tax,  which  was,  however,  simi^ly 
an  extraordinary  tax,  levied  only  in  special  emergencies 
at  varying  amonnts  per  cent  on  a  dtazen's  ratable 
property,  as  set  down  in  a  public  schedule.  The 
fourth  and  lowest  and  most  numerous  dasa,  which 
supplied  light  troops  and  sailors  for  the  fleet,  was 
exempt  from  all  direct  taxation,  but  paid  indirect 
taxes ;  it  would  be  made  np  of  small  farmers,  trades- 
men, and  artisans,  and  consist  in  fact  of  quite  the 
pOOTest  and  fa^imhlest  dass  of  dtizens.   Its  members 

>  HUtorg  9f  Oreeee,  cb.  xl. 


'  rOomuUHr  In  18B0  had  tbe  northern  group  of  these  Island*.  inclQdlng  Bougainville,  Cholaeul.  and  Isabella,  nnder  the  Jada- 
' " 1*11  LAod,  and  tiieat  Britftta  had  put  tbe  soathcm  group  under  the  Com|&ialoQer^-FBk. 
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oould  not  hold  &ay  office ;  Imt  £h^  had  a  large  amount 
of  political  power  through  their  votes  in  the  popular 
assembly  which  elected  the  magistrates  and  called  them 
to  account,  and  throuji^h  the  very  great  judicial  powers 
with  which  they  were  tatrusted,  and  in  virtue  of  which 
the  Athenian  juror  practically  decidcwl  questions  both 
of  fact  and  of  law.  Solon's  constitution  thus  gave  the 
people  ample  means  of  protecting  themselves  from 
misgovemmentaQd  oppression,  eve^  m^istrate  being 
directly  responsible  to  them.  Not  that  Solon  himseu 
contemplated  anything  lilce  pure  democracy ;  there  is 
every  reason  to  believe  he  snrank  from  it ;  but  pure 
democracy  was  pretty  sure  to  follow  aS'  soon  as  the 
people  distinctly  realized  their  power.  Solon's  council 
of  400,  taken  exclusively  from  the  first  three  classes, 
must  have  been  meant  to  furnish  the  popular  assembly 
with  politioal  guidance,  and  Uiis  it  did  by  preparing 
and  introducnng  measures  for  discussion  ana  superin- 
tending its  meetings  and  exercising  some  direction 
over  its  proceeding.  It  is  impossible  for  us  to  define 
its  peculiar  functions  precisely.  It  was,  however,  ul- 
timately under  the  control  of  the  popular  assembly,  by 
which  probably  it  was  annually  elected,  and  to  which 
it  had  annually  to  render  an  account.  We  are  not  to 
suppose  that  either  the  council  or  the  popular  assem- 
bly originated  with  Solon.  What  he  really  did  was  to 
put  them  on  a  new  footing,  and  to  the  latter,  which  pre- 
viously in  all  probability  had  hardly  any  weight  or  in- 
fluence, he  gave  greatU'  enlarged  powers.  The  archons 
and  magistrates  and  the  council  itself  were  elected  by 
the  Dopular  assembly,  and  were  reaponsible  to  it  for 
good  behavior  daring  their  term  of  office.  In  this 
assembly  met  the  utizens  of  all  four  classes,  and  con- 
sequently the  great  minority  of  its  membeni  would  bo 
poor  men  and  almost  peasants.  The  voting  was  by 
ahow  of  hands ;  every  voter  was_  allowed  to  speak ; 
and  in  the  voting  there  was  no  distinction  of  dasses, 
all  being  on  a  perfectly  equal  footing.  Although  tlieo- 
retically  they  could  not  originate  any  measure,  out  had 
to  accept  for  discussion  what  had  oeen  prepared  for 
them  by  the  council,  they  had  an  absolute  power  of 
veto ;  and,  as  the  election  of  the  council  was  in  their 
hands,  it  must  have  been  easy  for  them  to  get  that 
body  to  bring  forward  any  proposal  which  they  might 
wish  to  discuss.  Thus  it  may  be  truhr  said  that  Solon 
lud  the  foundation  of  the  future  aemocra(^.  And 
through  the  Ileliiea,  as  it  was  called,  —a  body  of  6000 
ciUzens  annually  elected  b^'  lot  to  act  as  jurors  for  the 
^al  specially  of  political  offences, — the  people  acquired 
a  complete  control  over  public  affairs.  There  was  but 
one  proviso  :  the  Athenian  juror  must  be  upwards  of 
thirty  years  of  age.  In  the  Athenian  courts  which 
were  formed  out  of  these  6000  citizens  tbe  functions 
of  judge  and  jury  were  united  in  one  and  the  same 
perstm,  and  political  questions  were  continuaUy  de- 
cided when,  as  oflen  happened,  a  citizen  was  put  on 
his  trial  for  some  allegea  illegal  or  unconstitutional 
proposal  By  such  means  popular  rights  and  privil- 
eges were  effectually  protected,  and'  the  democratic 
character  of  the  constitution  enlarged  and  confirm^, 
as  we  see  in  the  subsequent  history  of  Athens.  Solon, 
indeed,  retained  (he  aid  not  create)  the  famous  senate 
of  the  Areopagus,  and  aimed  at  making  it  respected 
and  capable  or  exercising  a  general  superintendence 
over  the  morals  and  social  life  of  the  citizens.  It  was 
to  be  an  aristocratic  body,  consisting  only  of  archons 
who  had  acquitted  themselves  well  and  honorably  dur- 
ing their  year  of  office.  It  seems  that  he  did  not  at- 
tempt to  prescribe  to  it  any  speciid  or  particular  duties, 
but  that  he  rather  trusted  to  its  making  its  infiuenoe 
jblt  from  the  fact  that  it  was,  as  every  one  knew,  com- 
posed of  men  of  acknowledged  merit  and  ability.  Oon- 
se3uently,  as  Thirlwall  observes  (Wif.  of  Gr.,  ch.  xi.), 
**  it  could  only  exercise  its  powers  with  advantage  as  long 
a>  it  retained  the  confidence  of  its  fellow-citizens ;  when 
diat  was  lost  it  becune  time  that  its  1e^  authority 
should  cease."  Solon  evidently  felt  that,  for  a  time 
at  least,  there  must  be  checks  on  popular  government. 


Had  it  been  hinted  to  him  that  under  his  coDBlitutloQ 
power'  must  finally  drill  down  to  the  lowest  social 
stratum,  he  would  perhaps  have  replied  that  he  had 
endeavored  to  supply  the  entire  people  with  a  nolitical 
training  which  should  by  degrees  quality  them  lur 
absolute  self-government. 

Solon  encouraged  commerce  and  manufactunng  in- 
dustry', and  drew  a  number  of  settlers  from  foreign 
parts  to  Athens,  on  condition  of  their  paying  an  annual 
tax  and  putting  themselves  under  the  protection  of  a 
citizen  wno  was  to  be  their  legal  representative — their 
'^patronus,"  aooording  to  Roman  phrase.  These  set' 
tiers  (//eroiKo/,  "metics")  had  none  of  the  political 
privileges  of  tbe  Athenian  citizen,  and  they  could  not 
acquire  landed  property.  Many  of  them,  however, 
flourished  and  grew  rich,  and  had  every  reason  to  be 
satisfied  with  tnetr  position,  whieh,  in  a  kindly  and 
tolerant  community  like  that  of  Athens,  was  contin- 
ally  improving.  Solon,  too,  like  all  the  legislatora  of 
antiquity,  endeavored  to  regulate  every  department  of 
life,  compelling  the  attendance  of  the  youths  &om  six- 
teen to  eighteen  at  the  public  gynmastic  schools,  and 
requiring  them  to  serve  the  next  two  years  on  garrison 
duty.  Restraints  were  put  upon  women  as  to  their 
appearance  in  public,  ana  even  as  to  their  moumini;  at 
funerals.  Solon's  punishments  were  for  the  most  part 
rather  lenient,  ana  indicated  a  humane  and  generous 
temper.  It  is  of  ^urse  not  to  be  supposed  that  all  the 
details  of  his  legislation  were  maintained,  but  tliey 
undoubtedly  left  their  mark  on  the  Athenian  character. 

Having  done  his  work,  Solon  left  Athens  and  trav- 
elled for  ten  years  in  Egypt,  Cyprus,  and  A^ia,  gath- 
ering fresh  stores  of  knowfedge  for  himself  and  giving 
counsel  to  others.  One  would  like  to  believe  the  noaii- 
tiful  story  Herodotus  tells  of  his  interview  with  Cn»- 
Aus,  king  of  Lvdia,  whom  he  warned  with  the  meni- 
orabte  saying  that  "we  must  not  pronounce  any  man 
happy  till  we  have  seen  his  end."  Unfortunately, 
Orceaus  did  not  begin  to  reign  till  several  years  afier 
Solon's  travels,  and  with  Grote  we  must  be  content  to 
take  the  story  as  merelyan  "  illustrative  fiction."  On 
his  return  to  Athens  in  his  old  age  he  found  the  old 
feuds  onee  more  raging,  and  Pisistratus,  his  kinsman, 
and  his  friend  in  past  days,  intriguing  for  power.  The 
two  men  had,  it  seems,  a  sincere  respect  for  one  an- 
other, but  Solon  protested  ^lunst  the  complete  sur- 
render of  the  government  to  Fisistratus,  the  danger  of 
which  he  publicly  pointed  out,  though  without  effect. 
The  crisis  ended  in  the  rule,  in  many  respects  an  en- 
lightened and  beneficent  rule,  of  Fisistratus  and  his 
sons,  of  which  Solon  lived  only  to  see  the  first  bepin- 
ning.  He  died,  soon  after  having  made  his  bonoruUe 
protest,  at  the  age  of  eighty,  leaving  behind  him  the 
good  effects  of  a  work  which  onlv  a  man  of  rare  intelii- 

fence  and  wide  sympathies  could  have  accomplished, 
[e  was  something  of  a  poet,  and  several  fragments  of 
his  poems,  written  generally  with  a  practical  pur^fose. 
have  come  down  to  us,  and  throw  light  on  his  political 
Mms  and  sentiments. 

Orote  and  Thirlwall  in  tbelr  histories  of  Greeoe  give  a 
fall  account  Solon's  legislation.  Plntaroh's  lifeof  Solou, 
not  a  very  critical  perfoimadee,  taoar  chief  original  au- 
thority. (W.  J.  B.) 

SOLOTHURN.    See  Soledre. 

SOMALI,  ScAiAl,  a  Hamitic  people  of  east  Central 
Africa,  mainl:^  confined  to  the  eastern  "horn**  of  tbe 
continent,  which  from  them  takes  the  name  of  Som&Ii 
Land,  probably  the  Punt  of  the  Egyptian  records. 
Here  they  are  conterminous  towards  the  northwest 
with  the  kindred  Afars  (Dankali),  and  elsewhere  with 
the  more  closely  related  Gallas,  from  whom  they  are 
separated  on  the  southwest  by  the  river  Juba.  Tajurra 
Bay,  with  the  lower  course  of  the  Hawash,  is  usually 
given  as  the  northwest  frontier ;  but,  aooording  to  the 
recent  explorations  of  Abargnes  de  Sost4n  in  eastern 
Al^Bsinia,  there  appears  to  be  here  an  oTeriapmog  of 
of  the  three  peoples,  the  Isa  SomftK  encroaoniog  on 
the  Afar  domain  north  of  Tigurra  Bay  nearly  to  tho 
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stnllel  of  Aaab  Bay  (13°  N.),  while  tlie  Dawari  Gal- 
Us  penetrate  betwten  this  Sorii&U  mbe  and  the  luwer 
Hawash  eastwards  to  the  coast  at  Obok  (12*^  N.  )■  A 
line  drawn  frota  the  Strait  of  Bab-el-Maodeb  through 
the  Harrar  district  and  the  headwaters  of  the  Haines 
river  {Webbe-Sliebeyli  or  "Leopard  river")-8outh- 
irards  to  the  equator  at  the  mouth  of  the  Juba  will 
roughly  defiue  the  landward  frontier  of  the  SomSJi  ter- 
ritory, which  is  elsewhere  sea-girt, — by  the  Gulf  of 
Adeo  on  the  north,  by  the  Indian  Ocean  from  Cape 
Guardafui  to  the  equator. 

Our  &iat  contact  with  the  Som&li  people  may  be 
raid  to  date  from  the  English  occupation  of  Aden  io 
JSSg.    But,  notwithstanding  the  early  visits  of  Grut- 
teaden,  Ch.  H.  JohosoD,  Captiun  Burton,  and  one  or 
two  others,  very  little  was  known  about  them  before 
the  seizure  of  Berberah  by  the  Egyptians  in  1874. 
This  event  led  to  the  estabtishnieDtof  permanent  rela- 
tions with  the  coast  tribes,  and  was  followed  by  several 
excursions  into  the  interior,  of  which  the  most  fruitful 
in  results  have  been  those  of  Saccooi,  Revoil,  F.  L. 
James,  Paulitschke,  Von  Hardegger,  and  J osef  Menge, 
the  last  three  bringing  our  information  down  to  the 
year  1885.    From  the  reports  of  these  observers  the 
true  relations  of  the  Som&H  have  been  gradually  deter- 
mined and  we  now  know  that  they  form  a  distinct 
branch  of  the  eastern  ("Ethiopic")  Hamitio  stock,  of 
which  the  other  chief  members  are  the  neighboring 
Galias  and  Afars,  the  Abyssinian  Agau,  and  the  Bejas 
(Bi8hari)of  the stepm lands  between  the  Nubian  Nile 
and  the  Ked  Sea.   Their  close  affinities  both  in  phyu- 
cal  type  and  in  speech  with  the  surrounding  Galus  are 
obyious,  and  hke  them  they  are  describe  as  a  fine 
race,'  tall,  active,  and  robust,  with  fairly  regular  fea- 
tures, but  not  free  from  an  infusion  of  Negro  blood,  as 
sbovm  both  in  their  dark,  often  almost  black  oomplex- 
ion,  and  atiU  more  in  their  kinky  and  even  woolly  hair, 
sometime  short,  sometimes  long  enough  to  be  plaited 
in  tresses  hanging  down  to  the  shoulafers.*   Like  the 
Gallas  also  they  are  still  in  the  tribal  state,  broken  up 
into  an  endless  number  of  clans  and  septs,  variously 
grouped  by  different  writers.    Aqcording  to  Captain 
GuilUan'  there  are  three  main  divisions— the  Aji  on 
the  north  and  northeast  coast,  the  Hawiya  on  the 
southeast  coast,  and  the  Rahhanwin  io  the  interior. 
Bat  these  are  reduced  by  James  to  two,  leak  and  Da- 
lode  (apparently  the  Ednr  and  Darmd  of  older  ob- 
servers), with  several  mun  branches  as  under: 

Habr  OerhaJi,  south  from  Berberab,  beyond  tbe 
coadt  range. 

bak      ■!  Habr  XIaleb,  east  from  Berbeiab,  north  of  tbe 
coast  range. 
Habr  AwU,  Berberab  district. 
M^ertain,  east  coast  from  Qnardaftii  to  4^  north. 
Dolbobanti,  Nogal  Bivex. 
Darode    Warsangueli,  north  coast,  west  Gnardafbi, 
I  Marehan,  between  tbe  M^ertain  and  O^adsin, 
(.  C^adain,  Webbe  baain,  and  widespread  in  interior. 

To  these,  however,  must  be  added  the  powerfiil 
Gadabirsi  west  from  Berberah  and  the  Isa  (Issa)  of 
the  Hawash  basin,  besides  the  three  low-caste  tribes 
dispersed  amongst  the  others, — ^Xomat  (ironwoHcers), 
Ebir  (dealers  in  charms),  and  Jtfidgan  (ostrich  breed- 
ers). 

The  Som&Ii,  wbo  are  mainlT'  Mohammedans  of  a  some- 
what fanatical  ^ype,  are  a  fierce  lawless  people,  impatient 
•f  control,  and  yielding  a relactant  obedience  even  to  their 
own  ralers.  Hence  the  tribal  cbiefe  etyoy  little  more  than 
«  nominal  aathority,  although  some  of  the  more  powerful 

>  Captain  Wharton,  wbo  bas  been  recently  surveying  the  9o- 
nUUJ  seaboanl,  describes  the  coast  tribes  near  the  equator  as  "  the 
bandsomedt  race  of  men  and  women  he' had  ever  seen,"  black 
In  color,  butwith magnificent phyHlquef^PrricJJov-  Oettfj.  Soe.,Oct. 
US>).  Captain  F.  M.  Hunter  also  describes  them  aa  a  tall,  flne- 
looUnfr  people,  with  oval  focc,  high  rounded  forehead,  fVilI  lips, 
■tnniK  reeuur  teeth,  bright  restless  eye.  but  lower  limbs  seldom 
well  developed  I A  (Jranmar  nf  thi  SomiU  l^muage,  Bombay,  1880), 

3  The  occasional  presence  of  "steatopyga"  (Tnpinard)  nhowe 
that  all  tbasa  features  are  undoubtedly  due  to  Negro  intennlz- 

*"^/)aeamoKi  atr  ehUoke,  He.,  de  r^/Hgw  OriaMt,  UH-M. 


amongst  tliem  affect  tbe  title  of  sultan.  At  present  the 
great  Habr  Gerhiyi  nation  appears  to  be  split  into  two  sec- 
tions, each  under  a  chief  claiming  this  rauK.  All  go  armed 
with  spear,  shield,  and  short  sword,  tbe  latter  exactly  like 
that  of  the  ancient  Egyptians,  whom  the  Som&li  are 
otherwise  said  to  zesemble  more  than  any  other  African 
people.  Tbe  weapons  are  freely  used  in  their  dispotes, 
altitoogh  the  tribal  laws  against  homicide  are  severe,  heavy 
fines  of  camels  or  other  property  being  imposed,  which 
must  be  paid  either  by  the  criminal  or  the  commanity. 
They  are  great  takers,  keenly  sensitive  to  ridicule,  and 
quick-tempered,  although  amenable  to  reason  if  tbey  can 
be  indaced  to  argue  the  point.  According  to  tbe  character 
of  the  BoU  and  climate  tbey  live  a  settled  or  oomad  life,  in 
some  places  breeding  namerona  herds  of  camels,  goats,  and 
&t-tailed  sheep.  In  others  growing  large  crops,  e^eoially  of 
durrab,  or  collecting  tbe  gums — frankincense  and  myrrh — 
for  which  the  land  bas  always  been  famous.  The  Hareban 
(properly  Marreyhan)  tribe  is  said  to  have  given  its  name 
to  the  myrrh,  which  is  obtained  in  the  greatest  perfection 
in  their  district,  althoagh  the  term  seems  too  old  to  admit- 
of  tbia  derivation,  and  is  more' probably  connected  with  a 
Semitic  root  vuir,  mur  =  bitter.  Through  tbe  porta  of  Ber- 
berah and  Zeyla,  a  conaiderable  export  trade  to  Arabia, 
Egypt,  and  India  Is  carried  on  with  these  articles  and  tbe 
oUier  natural  prodacts  of  tbe  conntry,  such  as  bides,  horns,, 
ostrich  feathers,  colTee  of  a  very  fine  quality,  indigo,  salt. 
Bat  the  natives  take  little  part  in  this  movement,  which 
from  remote  times  has  been  in  the  hands  of  the  Indian 
banians  settled  at  variona  points  on  the  coast.  In  1879-80 
tbe  total  value  of  tbe  exports  was  estimated  at  aboat  £140,- 
000  [$680,400]. 

Like  many  other  Hohammedan  peoples,  the  Som&Ii  claim 
Arab  descent,  their  progenitor  having  been  a  certain  Sherif 
^hak  b.  Ahmad,  woo  crossed  over  from  Hadramaut  with 
forty  followers  about  five  hundred  years  ago.  Other  tradi- 
tiouB  go  farther  back,traciBg  their  origin  to  tbe  Himyaritic 
chiefe  Sanh^  and  Satnamah,  said  to  have  been  coeval  with 
a  King  Afrikos,  who  is  supposed  to  have  conqnered  Africa 
about  400  A.D.  These  legends  should  perhaps  be  inter- 
preted as  pointing  at  a  series  of  Arab  immigrations,  tbe  last 
two  of  which  are  referred  to  tbe  13th  and  15th  centuries. 
But  these  intmdeia  seem  to  have  been  successively  absorbed 
in  the  Som&l  stock ;  and  it  is  remarkable  that  tbe  Arabs 
never  succeeded  in  establishing  permanent  settled  or  nomad 
commnuities  In  this  region,  as  they  have  done  in  so  many 
other  parte  of  the  continent.  Their  influence  bas  been 
very  alight  even  on  the  Somftl  language,  whose  structure 
and  vocabulary  are  essentially  Hamitic,  with  marked  aflin- 
ities  to  the  (italla  on  tbe  one  hand  and  to  tbe  Dankali 
(Afar)  on  the  other.  Captain  Hunter's  (Tniinmar,  with  ez- 
ercisee  and  vocabularies  (Bombay,  1680),  utilising  the  nu- 
terials  pnbliabed  by  General  Bigby  in  the  Proceedings  of  the 
Bombay  Geographical  Society  (1849),  is  the  only  compre- 
hensive treatise  on  the  language,  which  appears  to  be  spoken 
with  great  uniformity  throughout  tbe  whole  of  Som&li 
land.  Hunter  mrations  an  eastern  and  a  western  dialect, 
diflbring,  however,  but  little  from  one  another,  which  is 
tbe  more  remarkable  that  there  is  no  written  standard  and 
little  oral  literature,  beyond  some  proverbial  sayings,  short 
stories  inculcating  certain  moral  teachings,  and  some  simple 
lovo4ongB.  Althoagh  therhythm  is  defective,  these  chants 
are  not  lacking  In  poetical  ideas,  and  often  betray  an  nnez- 
pec  ted  refinement  of  fbeling  not  Inferior  to  that  of  similar 
compositions  amongst  more  civilised  peoples. ,  (a.  h.  k.) 

SOMERS,  John  (1652-1716),  vas  bom  on  Maroh 
4, 1652,  at  Worcester,— ^he  eldest  son  of  John  Somers. 
an  attorney  in  large  practioe  in  that  town  who  had 
formerly  fought  on  the  side  of  the  Parliament,  and  of 
Catherine  Ceaveme  of  Shropshire.  Afler  being  at 
school  at  Worcester  be  was  entered  as  a  gentleman 
commoner  at  Trinity  College,  Oxford,  and  aflerwaids 
studied  law  under  Sir  Francis  Winnington,  who  be- 
came solicitor-general,  and  joined  the  Middle  Temple. 
He  appears,  in  addition  to  his  legal  studies,  to  have 
written  several  jjoems  and  pamphlets.  He  soon  be- 
came intimate  with  the  leaders  of  the  country  party, 
especially  with  Essex,  Russell,  and  Algernon  Sidney, 
but  never  entered  into  their  plans  so  far  as  to  commit 
himself  beyond  recall.  He  was  the  author  of  the 
Hittory  of  the  Sncemion  of  the  Oroum  of  Englaud^ 
collected  out  of  Record*,  etc.,  and  was  reputed  to  have 
written  the  Jiut  and  Minlett  Yindieation  of  the  Two 
Laxt  Parliaments,  which  was  put  forwurd  as  the 
answer  to  Charles  IL's  famous  deolaraUon  of  his 
reasons  for  dissoWing  them.   This,  however,  was  \fj 
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Sidney,  though  prohahly  Somen  was  responfflble  for 
the  final  draft.  When  the  grand  juty  or  Middlesex 
threw  out  the  bill  axtunBt  Shaflesbary,  and  were 
vehemently  attacked  for  so  doing,  Someis  wrote  in 
defence  of  the  rights  of  grand  juries.  » In  1683  he 
was  counsel  for  the  sheri^  Pilkington  and  Shute  he- 
fore  the  Court  of  King's  Bench,  and  secured  a  repu- 
tation which  continuaJly  increased  until  the  trial  of 
the  seven  bishops,  in  which  he  was  junior  counsel. 
'^Somers  rose  last.  He  spoke  little  more  than  five 
minutes,  but  every  word  was  full  of  weighty  matter; 
and  when  he  sat  down  his  reputation  as  an  orator  and 
a  constitutional  lawyer  was  established."  In  the 
secret  connrals  of  those  who  were  planning  the  revolu- 
tion Somers  took  a  leading  part,  and  in  die  Conven- 
tion  Pariiament  was  elected  a  member  for  his  native 
town.  He  was  immediately  appointed  one  of  the 
managers  for  the  Commons  in  the  conferences  between 
tlie  Houses,  and  in  arguing  the  questions  whether 
James  IL  had  hft  the  throne  vacant  by  abdication 
and  whether  the  Acta  of  the  Convention  Parliament 
were  legal — that  parliament  having  been  summoned 
without  the  usual  writs — he  displayed  great  learning 
and  legal  subtlety.  He  was  further  distinguished  by 
being  made  chairman  of  the  committee  which  drew  up 
the  celebrated  Declaration  of  lUght.  On  May  9, 
1689,  Somers  was  made  solioitor-general.  He  now  be- 
came William  III.'s  most  confidential  adviser.  In  the 
controversy  which  arose  between  the  Houses  on  the 
question  of  the  legality  of  the  decision  of  the  Court 
of  King's  Bench  regarding  Titus  Oates,  and  of  the 
'action  of  the  Lords  in  sustaming  this  decision,  Somers 
was  again  the  leading  manager  for  the  Commons,  and 
has  leu,  a  clear  and  interesting  account  of  the  debates. 
He  was  next  emploj^ed  in  January,  1690,  as  chairman 
of  the  select  committee  of  the  House  of  Commons  on 
the  Corporation  Bill,  by  which  those  corporations 
which  had  surrendered  their  charters  to  the  crown 
during  the  last  two  reigns  were  restored  to  their  rights ; 
but  he  refused  to  associate  himself  with  the  violent 
measures  of  retaliation  which  the  Whiga  on  that  occa- 
sion endeavored  to  include  in  the  bill  In  April  a ' 
H[)eeoh  by  him  carried  through  the  Lower  House,' 
without  opposition,  the  bill  which  dedared  all  the  i 
laws  passed  by  the  Convention  Parliament  to  be  valid. 
As  Bolioitor-general  he  had  to  conduct  the  prosecution 
of  Preston  and  Ashton  in  1691,  and  did  so  with  a 
moderation  and  humanity  which  were  in  marked  con- 
trast to  the  customs  of  the  former  reigns.  He  was 
shortly  appointed  attorney-general,  and  in  that  capa- , 
city  strongly  opposed  the  bill  for  the  regulation  of 
trials  in  cases  of  high  treason.  On  JJarch  23,  1693,  , 
the  great  seal  having  meanwhile  been  in  commission,  : 
Somers  was  appointed  lord-keeper,  with  a  pension  of  ! 
£2000  [19720]  a  year  frtm  the  day  on  which  he  should 
quit  his  office,  and  at  the  same  time  was  made  a  privy  < 
<cuundllor.  He  had  previously  been  knighted,  oom- , 
era  now  became  the  most  prominent  member  of  the 
Junto,  the  small  council  which  comprised  the  chief 
tiiembers  of  the  Whig  party.  When  William  left  in  I 
May,  1695,  to  take  command  of  the  army  in  the  Neth- 
eriands,  Somers  was  made  one  of  the  seven  lords- 
iustices  to  whom  the  administration  of  the  kingdom 
during  his  absence  was  intrusted ;  and  he  was  instm- 
mental  in  bringing  about  a  reoonoiliation  between 
William  and  the  princess  Anne. 

The  question  of  improving  the  currency  now  became 
pressing,  and  Somers  was  the  author  of  the  bold  sug- 
gestion that  a  proclamation  should  be  issued  simul- 
taneously all  over  the  country,  announung  that  hence- 
forth all  clipped  and  hammered  coins  were  to  be 
reckoned  on&  by  weight.  But  alt  posBeasors  of  such 
ooina  might,  by  delivering  them  up  on  a  certain  day, 
reoeive  a  note  entiUing  them  to  draw  from  the  treasury 
at  a  future  time  the  difference  between  the  actual 
and  nominal  values.  The  difficulties  of  the  plan,  how- 
ever, rendwed  its  adoption  impossible.  In  April.  1697, 
Somexs  was  made  lord  chancellor,  and  was  created  a 
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peer  by  the  title  of  Baron  Somers  of  Evesham.  When 
the  discussion  arose  on  the  question  of  disbanding  tfa« 
army,  be  summed  up  the  case  against  disbantUng,  in 
answer  to  Trencbard,  in  a  remarkable  pamphlet  called 
'*The  Balancing  Letter."    In  August.  1698,  he  went 
to  Tunbridge  Wells  for  his  health.    While  there  h« 
received  the  king's  httex  announcing  the  first  Parti- 
tion Treaty,  and  at  once  replied  with  a  memorandum 
representing  the  necessity  in  the  state  of  feelin;;  in 
KngUnd  of  avoiding  further  war.   When  the  kinr, 
on  the  ooeauon  of  the  Dia^ding  Bill,  exprened  bis 
determination  to  leave  the  country,  Somers  bolcQy  re- 
monstrated, while  he  clearly  expressed  in  a  speech  in 
the  Lords  the  danger  of  the  course  that  was  being 
taken.    Hitherto  Somers's  character  had  kept  him 
free  from  attack  at  the  hands  of  political  opponenta ; 
but  his  connection  in  1699  with  tne  notorious  Kidd,' 
who,  being  sent  out  to  put  down  the  pirates  in  tbe 
Indian  Ocean,  turned  pirate  himself,  and  to  the  de- 
fraying of  whose  expedition  Somers  had  given  £1000 
[$4860],  afforded  an  opportunity;  the  vote  of  cen- 
sure, however,  proposed  upon  him  in  the  House  of 
Commons,  for  giving  Kida  a  commissioa  under  the 
great  seal,  was  rejected  by  199  to  131.    The  attack 
was  renewed  shortly  on  the  ground  of  his  having  ac- 
cepted grants  of  crown  property  to  the  amount  of 
£1600  [¥7776]  a  year,  but  was  again  defeated.  On 
the  subject  of^ the  Irish  forfeitures  a  third  attack  ms 
made  in  1700,  a  motion  being  brought  forward  to  re- 
quest the  king  to  remove  comers  ntim  his  counsels 
and  presence  forever ;  but  this  again  was  rejected  1^ 
a  large  majority.    In  consequence,  however,  of  the  in- 
cessant agitation,  William  now  requested  Someis  to 
resign  ;  this  he  refused  to  do,  but  gave  up  the  seals  to 
William's  messenger.    In  1701  he  was  impeached 
the  Commons  on  account  of  the  part  he  had  taken  in 
the  negotiations  relating  to  the  Partition  Treaty  in 
1698,  and  defended  himself  most  ably  before  the 
House,  answering  the  charges  seriatim.   The  impeach- 
ment was  voted  and  sent  up  to  the  Lords,  but  was 
there  dismissed.   On  the  death  of  the  kingSomen 
retired  almost  entirely  into  private  life.    He  was, 
however,  active  in  1702  in  opposing  the  Occpaonv 
Conformity  Bill,  and  in  1706  was  one  of  the  managers 
of  the  union  with  Scotland.    In  the  same  year  he 
carried  a  billregulating  and  improving  the  prooeedines 
of  the  law  courts.    He  was  made  president  of  tne 
council  in  1708  upon  the  return  of  the  Whigs  to 
power,  and  retained  the  office  until  their  downfall  in 
1710.    From  this  time  his  powers  of  mind  rapidlj 
declined,  and  afler  being  alm(«t  imbecile  for  six  years 
he  died  of  apoplexy  on  April  26,  1716.    Somers  was 
never  marriEul,  but  left  two  sisters,  of  whom  the 
eldest,  Mary,  married  Charles  Cocks,  whose  grandson. 
Sir  Charles  Cocks,  Bart,  became  the  second  Loitt 
Somers  in  1784. 

For  a  contemporary  cliaractor  of  Someis  Addtson's -paper 
in  the  Frediotder  for  May  14,  1716,  should  be  referred  to; 
and  there  is  in  Macaulay's  History  (voL  iv.  p.  53)  an  elo- 
quent and  worthy  trihate  to  hia  Rtainl«es  character  and 
comprohensive  learning.  A  catalogue  of  his  publications 
will  be  found  in  Walpole's  Eoyol  and  Nofde  Anthora.  (o. 

SOMERSET,  a  maritime  county  in  the  southwest 
of  England,  bounded  E.  by  Wiltshire,  S.E.  „,  .  ,„ 
by  Dorset,  S.W.  and  W.  by  Devonshire, 
N.W.  by  the  Bristol  Channel,  and  N.  by  Glouoester- 
shire.  Tlie  total  area  of  land  and  water  is  1^049,815 
acres,  or  1640  square  miles. 

The  shape  of  the  county  is  determined  by  Ac 
nearly  rectangular  bend  taken  by  the  coast  not  far 
from  Bridgerater.  It  falls  into  three  nataral  divi- 
sions, which  answer  remarkably  to  the  three  waves  of 
West-Saxon  conquest'  and  to  the  parliamentary  ^vi- 
sions as  they  stood  till  the  latest  changes.  The  range 
of  Mendip,  breaking  off  from  the  high  ground  in  the 
east  of  the  county,  completely  shuts  off  the  northern 
part,  between  Mendip  and  Bristol,  itself  hilly.  Men- 
dip  itself,  running  slightly  northwestward  towards  the 
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CbaDDel,  liBn  for  ite  anmmit  a  tableland  sloping  much 
more  gently  to  the  north  than  to  the  south.  Its  most 
BtriktDg  though  not  its  highest  points  are  towards  the 
Channel,  where  it  ends  in  the  promontory  of  Brean 
Pown,  while  the  Steep  Holm  staada  aa  an  oatpost  be- 
tween the  bills  of  Somerset  and  those  of  Glamorgan. 
The  sides  of  Meadip  are  Iwoken  by  many  passes  or 
eomboj  the  most  marked  of  which  are  Kbber  rocks, 
near  Wells,  and  the  greater  pass  of  Cheddar  clifis, 
.whose  varied  outlineu,  in  the  many  turns  of  the  paste, 
are  probably  the  most  noteworthy  of  their  kind  in 
England.  Between  Mendip  and  the  region  uf  luftier 
bills  in  the  south  lies  a  great  alluvial  plain,  known 

Senoally  as  Sedgemoor,  but  with  different  names  in 
Ifferent  parts.  This  plain,  intersected  by  ditches 
known  as  rkines,  and  in  some  parts  rich  in  i>eat,,i8 
broken  by  isolated  bills  and  lower  ridges,  of  which  the 
most  conspicuous  are  Brent  Knoll,  near  Burnham,  the 
Isle  of  Avalon,  rising  with  Glastonbury  Tor  as  its 
highest  point,  and  the  long,  low  ridge  of  Polden  end- 
ing to  the  west  in  a  ste^  bluff.  In  the  south  is 
Blackdown  on  the  border  of  Devonshire,  the  higher 
range  of  Quantock  (highest  point  12(32  feet),  stretch- 
ing to  the  sea,  and  to  the  west  again  the  mountainous 
region  of  Brendon  and  Exmoor,  commonly  believed  by 
tourists  to  be  part  of  Devonshire.  Here  are  hills  of 
much  greater  height  and  bolder  outline,  the  highest 
point  being  that  of  Dunkery  (1709  feet)  above  Ponock. 
The  two  m-incipal  rivers  are  the  Lower  Avon  and  the 
Parret  The  Avon,  after  forming  for  a  short  distance 
the  boundary  with  Wilt^,  crosses  the  northeastern 
comer  of  the  county,  encircling  Bath,  and  forms  the 
boundary  with  Gloucestershire  till  it  reaches  the  sea  6 
miles  beyond  Bristol.  It  is  navigable  for  barges  as  far 
aa  Bath.  The  Parret  from  South  Perrott  in  Dorset, 
on  the  borders  of  Somerset,  crosses  the  centre  of  the 
county  northwestwards  by  Bridgewater,  receiving  the 
Ivel  or  Yeo  and  Cary  on  the  right,  and  the  Isle  and 
Tone  on  the  left.  Among  other  streams  are  the  Axe, 
which  rises  at  Wookcy  Hole  in  the  Mendips  and  flows 
northwestward  along  their  base  to  the  Bristol  Chan- 
nel near  Blackrock ;  the  Brue,  which  rises  to  the  east 
of  Bruton,  near  the  borders  of  Wiltshire,  and  enters 
the  Bristol  Channel  near  the  mouth  of  the  Parret ; 
and  the  Exe  (with  its  tributary  the  Barle),  which  rises 
in  Exmoor  forest  and  passes  southward  into  Devon. 

The  diversified  surface  of  the  coun^  is  accounted 
for  by  the  variety  and  complexity  of  its  geologic&l 
stractare.  The  Old  Red  Sandstone,  composed  of 
sandbanks  and  mudbanks  of  a  land-looked  lake,  is  met 
with  in  the  Mendip  Hills  and  on  the  banks  of  the  Avon, 
but  presents  no  feature  of  importance.  The  Devonian 
rocks,  after  plunging  beneath  the  Triassic  strata  of  the 
low  ground  between  Williton  and  Taunton,  rise  again 
to  the  surface  in  the  well-wooded  Quantock  Hills. 
The  Carboniferous  strata  occupy  a  considerable  area 
between  Bristol  and  the  Mendip  Hills,  forming  a  por- 
tion of  the  Bristol  and  Somerset  coalfield.  The  Car- 
boDiFerous  limestone,  built  up  mainly  of  petrified 
sheila  and  corals,  forms  a  truncated  arch  in  the  Mendip 
Hills,  which  owe  their  steepness  and  rugged  contouiB 
to  its  compact  and  jointed  structure,  and  their  ravines 
and  caves  to  atmospheric  influences  and  to  streams 
acting  on  the  formation  at  and  below  the  surface.  It 
overlaps  to  the  sonth  the  plain  of  Somerset,  and 


separated  by  beds  of  grit  about  2000  feet  in  thickness, 
also  containing  beds  of  coal  (see  Coal,  vol.  vi  p.  50). 
It  is  supposed  that  similar  beds  underlie  the  marshes 
to  the  south  at  a  depth  of  from  1000  to  1200  feet  A 
large  portion  ^  the  Carboniferous  nx^  are  covered 
unoonformably  with  the  New  Bed  Sandstone  and 
Liaasic  and  Oolitic  strata.  Triassic  roc^  prevail  over 
the  whole  western  area,  frt)m  the  Mendips  to  Exmoor. 
The  highly  tbssiliferous  Rhsetic  strata  rest  on  the 
gray  marls  of  the  Trias,  and  constitute  the  lower  part 
of  the  bold  scarp  of  the  Lias  limestone  and  clays  of 
the  ranges  from  the  sea  to  the  Poldens.  Plunging  be- 
neath the  Oolitic  strata,  they  occupy  a  large  but  scat- 
tered area  in  the  east  between  Yeovil  and  Bath ;  and 
these  in  their  turn  pass  under  the  Cretaceous  strata 
of  the  serried  Blackdown  Hills.  A  large  extent  of  the 
county  is  occupied  by  alluvial  deposits. '  Caves  are 
common  in  the  body  of  the  hilts,  among  which  the 
greatest  are  the  bone  cave  near  Banwell,  the  stalactite 
caves  at  Cheddar,  and  Wookej^  Hole.  Hard  by  the 
last-named  is  the  hyena  cave  discovered  in  1852,  and 
explored  in  1857-63,  when,  beudes  animal  remains 
belonging  to  a  great  variety  of  speeies,  flint  and  chert 
implements  were  also  discovered. 

MtneralB. — ^Tboagh  tbe  exposed  area  of  the  coalfield  of 
Somerset  Is  only  about  14  square  miles,  it  is  estimated  to 
extend  over  338  equare  miles.  The  amonot  of  coal  raised 
within  tiie  county  in  1S84  was  843,437  tons,  valued  at 
£295,302  [$1,434,681.72].  Spathoae  iron  ore  has  been  long 
worked  in  the  Brendon  Hills,  bat  the  iaduetry  is  declining, 
—26,041  tons,  valued  at  £13,021  [$63,282.06],  having  been 
obtained  In  1858  and  only  3582  ton8,'valued  at  £SlS19  [$12,- 
728.34]  in  1884.  Lead  mining  has  been  carried  on  in  the 
Mendlpafrom  time  immemorial,  bat  the  indostryisof  mneh 
leas  importance  than  it  was  in  earlier  times,  the  amount  of 
dressed  lead  ore  obtained  in  1884  being  only  664  tous,  of 
lead  obtained  in  Bmelting  178  tons,  of  silver  obtained  from 
the  lead  2760  oonceB,  uid  the  value  of  the  ore  at  the  mines 
£1055  [$5,127.30],  "Next  to  coal  the  most  important  mineral 
production  is  freestone  &om  the  Oolitic  strata,  the  tai^^t 
quarries  being  in  the  neighborhood  of  Bath.  Copper  and 
manganese  are  obtained  in  small  quantities,  as  well  as 
fuller's  earth,  marl,  cement  from  tfae  Lias,  and  ochre. 

BaUwayg, — The  county  is  so  completely  intersected  by 
branches  of  the  Great  Western  Railway  in  the  north  and 
west,  and  of  the  Sonth  Western  in  the  south  and  east,  that 
there  is  perhaps  no  hamlet  more  than  seven  miles  from  a 
railway  station. 

Manufacturea. — Woollen  and  worsted  goods  are  manufac- 
tared  in  a  large  number  of  towns ;  Bilk  at  Frome,  Taunton 
and  Shepton  Mallet ;  gloves  at  Yeovil,  Taunton,  and  other 
places;  crape  at  Dalverton  and  Shepton  Mallet.  There  are 
large  potteries  at  Bridgewater  and  WaBtos-soper-Mare ;  at 
the  former  town  and  at  Bath  there  are  extensive  carriage- 
works  ;  aud  there  are  paper-mills  on  several  of  the  stieama. 
Host  of  the  commerce  of  the  county  passes  through  Bristol, 
which  is  situated  mainly  in  Gloucestershire. 

Agriculture. — In  the  hilly  districts  much  of  the  land  is  un- 
cultivated and  barren,  although  affording  some  pasturage 

'  for  sheep.  There  are  large  tracts  of  rich  meadow  land 
along  the  banks  of  the  rivers,  and  the  vale  of  Taunton  is 

I  well  adapted  for  wheat.  On  account  of  the  extensive  dam- 
age frequently  caused  ia  the  lower  grounds  by  floods,  the 
Somerset  Drainage  Act  was  passed  by  parliament  11th  June, 

'  1877,  providing  for  the  appointment  of  commissioners  to 
take  measures  for  the  drainage  of  lands  in  the  valleys  of 
the  Parret,  He,  Yeo,  Brue,  Axe,  Cary,  and  Tone,  where  ei- 

I  tensive  damage  is  frequently  caused  by  floods.  The  fol- 
lowing table  gives  a  ctassiflcation  of  the  holdings  -in  1875 
and  1S80 : 


60  Acra  and 
under. 

FnonSOtQlOO 
Acres. 

From 
A 

100  to  300 
ores. 

From  300  to  BOO 
Acres. 

From  60D  to  1000 
Acres. 

Above  1000 
Acres. 

Total. 

No. 

Acres. 

No. 

Acres. 

No. 

Acres. 

No. 

Acres. 

No. 

Acres. 

No. 

Acres. 

No. 

Acres. 

1876  11,909 
1880  13^ 

136,068 
140,912 

1.S12 
1,750 

132,687 
129,83s 

2,354 
2M9 

806,21s 
402,421 

841 

868 

127,111 
132,745 

62 
72 

87,966 
43,168 

4 
4 

S,3!>4 
5,786 

16,572 
17338 

886,401 
854,870 

pinnies  northwards  under  the  coal-measures  and  Tri- 
assic rocbs.  reappearing  in  isolated  and  picturesque 
masses.  The  coal-measures,  which  have  a  thickness 
<^  about  7000  feet,  include  an  upper  and  a  lower  series, 


Ont  of  a  total  area  of  1,049,815  acres  there  were  867,469 
aorea  in  1885  under  cnltare,  of  which  625,957  acres,  or  nearly 
tfaree-foartha,  were  in  permanent  pastore,  58,863  nnder 
clover  and  rotation  grasses,  ll.'i,005  under  corn  crops,  61,650 
green  crops,  660  flax,  and  5434  &tlow.   Of  the  com  crops 
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the  largest  ar«»— 49,199  acres — was  occupied  by  wheat,  bar- 
ley occnpying  27,934  acres,  oats  24,783,  beana  11,349,  pease 
1576,  and  rye  164.  Ahout  one-half  or  the  area  under  green 
crops  was  occnpied  hj  tarnipd,  which  covered  30,891  acres, 
mangold  uotning  next  with  10,867  acres,  while  vetches  occu- 
pied 8881,  potatoes  only  7517,  and  carrots  212.  Horses  in 
1885  nnmberod  34,848,  of  which  23,229  were  used  solely  for 
pnrposes  of  agriculture.  The  number  of  cattle  wb8  236,699. 
of  which  110,068  were  cows  and  hoifois  in  milk  or  in  calf. 
Cattle-feeding  and  dairy-fanning  are  the  principal  branches 
of  husbandry.  lArge  numbers  of  cattle  are  brought  froni 
Devon  to  bo  gmzed  on  the  rich  Somersetshire  meadows. 
The  district  east  and  west  of  Wells,  with  that  of  Cheddar, 
is  famed  for  the  cheese  of  that  name,  and  cheese  is  also  ex- 
tensively made  in  other  districtB.  Sheep,  chiefly  Lelcesters 
and  Southdowns,  are  grazed,  the  number  in  1885  being 
601,0-20.  The  number  of  pigs  in  1885  was  111,719,  and  of 
poultry  414,803.  In  the  eztentof  its  orchards,  chiefly  apple 
trees,  Somerset  comes  next  among  the  counties  of  England 
to  Hereford  and  Devon,  the  area  in  1885  being  23,660  acres. 
The  apples  are  principally  made  into  cider,  which  is  the 
common  drlok  of  the  peasantry.  The  area  under  market 
mrdens  was  759  acre«,»nd  under  nursery  groundBlTOaara. 
There  were  39,850  acres  in  1881  under  wood. 

According  to  the  Landowners  Return  Somerset  in  1873 
was  divided  among  32,765  owners,  possessing  940,483  acres, 
at  au  annual  value  of  £2,705,393,  18fi.  [$13,148,214.35],  or  an 
average  value  all  over  of  about  £2, 178. 6d.  [$13.97]  per  acre. 
There  were  80,370  proprietors,  or  about  62  per  cent.,  who 
possessed  less  than  one  acre,  and  19,246  acres  were  com- 
luoii  land.  The  following  possessed  over  9000  acres  each  ; 
Viscount  FOrtman,  24,171;  Sir  T.  D.  Acland,  18,320 ;  Sir  J. 
H.  a.  Smyth,  13^;  Earl  of  Ilcheeter,  13,169 ;  G.  F.  Lut- 
trcl),  12.732;  Earl  of  Oamarvon,  12,732;  Ead  Ponlett, 
10,118;  A.  O.  Lethbridge,  9103;  and  Sir  A.  A.  Hood,  9008. 

AdmiaiHraHon  and  Popviatum, — Somerset  comprises  fortv 
handredB,  two  liberties  (Hampton  and  Claverton,  Mella  and 
Leigh),  the  cities  of  Bath  (population  61,814  in  1881)  and 
Wells  (4634),  part  (38,131)  of  the  city  of  Bristol,  and  the 
municipal  boroughs  of  Bridgewater  (12,007),  Chard  (2411), 
Glastonbury  (3719),  Taunton  (16,614),  and  Yeovil  (8479). 
For  parliamentary  purposes  the  county,  which  was  formerly 
divided  into  East,  Hid,  and  WeeC  Somers^  was  by  the  Act 
of  1S85  parted  out  in  seven  separate  divisions— North, 
South,  Eut,  West  (or  Wellington),  Bridgewater,  Frome,and 
Wells.  The  borough  of  Frome  was  in  1685  merged  in  ita 
couuty  district.  The  city  of  Bath  retams  two  members, 
and  a  portion  of  the  East  Division  of  Bristol  is  within  the 
limits  of  the  coanty.  In  addition  to  the  boroughs  the  fol- 
lowing nrbui  sanitary  districts  are  situated  within  the 
countv:  Buruham  (1904),  Clevedbn  (4869J,  a  rising  water- 
ing-place, Frome  (9377),  Midsomer-Norton  (4422),  Kadstock 
(3071),  Shepton  Mallet  (5323),  Street  (2514),  Wellinifton 
(6360),  Weston-super-Mare  (12,884),  a  favorite  watering- 
place,  and  Wiveliscombe  (1624).  The  county  has  one  court 
of  quarter  sessions,  and  is  dfvided  into  twenty-two  petty 
and  special  sessional  divisions.'  The  city  of  Bath  and  the 
borough  of  Bridgewater  have  commissions  of  the  peace  and 
separate  courts  of  quarter  sessions ;  and  tfae  city  of  Wells 
and  the  borough  of  Yeovil  have  commiasiond  of  the  peace. 
The  county  contains  469  civil  parishes,  with  parts  of  three 
others.  Ecclesiastically  it  corresponds  closely  to  the  dio- 
cese of  Bath  and  Wells.  From  273,577  in  1801  the  popula- 
tion had  increased  in  1831  to  403,795,  in  1851  to  443,916,  in 
1871  to  463,483,  and  In  1881  to  469,109,  of  wbom  220,562 
were  males  and  248,527  females.  I^e  number  of  persoas 
to  an  acre  in  1881  was  0.46  and  of  acres  to  a  person  2J24. 

Hiaiory, — Somerset,  the  land  of  the  SunwrBtetan,  is  one  of 
the  Westi-Saxon  shires  which  grew  by  gradual  oonqnest  from 
the  Welsh,  as  opnosed  to  the  Mercian  shires  mapped  out 
round  a  town  and  called  by  ite  name.  The  name  may  well 
enough  be  what  it  seems  at  first  Bight,  as  it  is  called  kL 
Welsh  Wlad-yr-haf,  and  in  I^tin  sometimes  astiva  regio. 
Anyhow  the  land  bears  the  name  of  the  folk.  There  has 
never  been  any  central  town  or  acknowledged  capital, 
though  Somerton  bears  a  name  cognate  with  the  land. 
Assizes,  elections,  and  the  like  have  been  held  at  different 
places  at  diS'erent  times.  There  is  no  distinct  name  for  the 
land  earlier  than  the  English  conquest ;  it  does  not  preserve 
the  name  of  any  British  tribe,  like  the  neighboring  Dam- 
nonil  and  Dnrotriget.  But  there  are  abunduice  of  remains 
both  of  prehistoric  and  of  Soman  times,  beginning  with  the 
stones  which  have  given  their  name  to  >%intOQ  Drew  and  the 
great  giant's  chamber  at  Wellow.  Many  of  the  hills  are 
crowned  withounps,  as  Oadbury,  seven  acres  in  extent,  tfae 
remains  on  Ebmpton  Down,  near  Bath,  the  fbrtress  of 
Mantbnry  Castle,  remarkably  well  preserved,  the  camp  on 
Worlobury  Hill,  containing  a  number  of  hat  circles,  Dolbnry 
camp  on  the  Uendips,  of  great  extent  uid  surrounded  by  a 
stone  ditch  and  rampnrt,  and  Norton  Fitiwanen,  near 


Taunton.  At  Bath  the  Romans  had  an  important  city,  Agim 
Sulia,  on  the  line  of  the  "  fosse  "  whidi  cnwsed  the  centre  of 
Somerset,  skirting  the  eastern  rid^  of  tiie  Heudips  bjr 
Shepton  Mallet  and  Ilchester  (Idtal%a)  to  the  ancient  Mart' 
dtmum.  From  Ilchester  another  Roman  road  passed  to 
Durnovium  (Dorchester).  From  Brean  Down,  where  there 
was  a  Roman  port,  a  road  crossed  southeastwards  by  the 
Hendips  and  Siiepton  Mallet  to  SoHtiodumm  (Salisbury). 
The  completeness  of  the  Roman  occupation  ia  evidenced  not' 
only  by  the  variety  and  importance  of  the  relics  which 
have  been  discovered,  but  by  the  wide  area  over  which  they 
are  spread.  That  lead  was  wrought  by  the  Romans  in  the 
Mendips  is  evidenced  by  laminm  found  at  various  places 
bearing  the  imperial  stamp;  ftom  the  remains  of  old  pot- 
tery kilns  that  nave  been  discovered  it  would  appear  that 
this  industry  then  as  now  was  of  considerable  importance; 
the  foundations  of  Roman  villas  are  very  common,  and 
there  are  many  remarkably  flue  specimens  of  Roman  pave- 
ments. Aftet  the  withdrawal  of  the  Roman  power,  the 
district  formed  part  of  the  British  kingdom  of  Damnonia 
or  West  Wales,  and  it  plays  its  part  in  the  legends  of  Arthnr, 
which  seem  to  have  grown  out  of  the  history  of  that  king- 
dom. The  religious  history  gathers  ronndUielale  of  Avaloa 
and  It»  monastery,  known  in  Welsh  as  Ynysvltrin  and  f n 
English  as  Glastonbnry,  names  of  somewhat  uncertain 
origin  and  use,  and  which  must  not  be  pressed  too  strongly. 
Wild  legends  connect  the  place  with  Joseph  of  Arimathna. 
and  a  crowd  of  saints  from  Ireland  and  elsewhere.  It  Is- 
enongh  to  say  that  it  nndonbtedly  was  a  religions  house, 
though  perhaps  of  no  very  great  antiquity,  before  the  Eng- 
lish conquest  reached  so  far,  and  that  it  was  the  one  great 
church  (as  Exeter  was  the  one  great  city)  which  lived  on 
nnintermptodly  tiiroagh  the  English  conquest.  That  con- 
quest began  in  577  with  the  campaign  of  Ceawlin,  when^ 
after  the  battle  of  Deorham,  he  took  Qlouceeter,  Cirencester,, 
and  Bath  and  advanced  his  frontier  to  the  Axe.  This  was 
the  last  heathen  conquest ;  before  the  second  advance  under 
Oenwealh  the  West^axons  bad  become  Christians.  His  tw» 
victories  in  682  and  668  carried  tbe  English  frontier  to  tfae 
Parret,  and  took  in  Glastonbury.  The  later  stages  are  leaa 
clear ;  Centwine  in  672  "  drove  the  Bretweales  to  tbe  sea," 
and  Ine  fought  with  the  Welsh  king  Gerest  in  710  and  made 
Taunton  a  border  fortress  at  some  time  before  722.  By  thi» 
time  the  conquest  was  complete.  In  tbe  Danish  wars  JEltnA 
in  S76  found  shelter  at  Athelney  and  then  went  forth  to  hi» 
viciory  at  Ethandun  (Edington  in  Wiltshire),  after  which 
peace  was  made  with  the  Danes  at  Wedmore.  We  hear  of 
several  later  Danish  invasions,  but  the  Danes  never  made 
any  settlements.  Under  Edward  the  Confessor  Somerset 
formed  part  of  the  earldom,  first  of  Swegen  and  then  of 
Harold.  It  probably  submitted  to  the  Xorman  ConquL>ror 
after  tbe  taking  of  Exeter  in  1068,  and  an  English  revolt  in 
the  next  year  was  pat  down.  In  10S8  Ilchester  stood  a  siege 
in  the  cause  of  William  Rnttas,  and  the  coanty  plays  its  part 
in  the  wars  of  Stephen.  During  the  Middle  Ages  onward  to 
the  period  of  the  civil  war  the  historical  events  of  Somerset 
— with  the  exception  of  tbe  episode  of  Perkin  Warbeck,  who- 
seised  and  abandoned  Taunton  in  1497— are  chiefly  associ- 
ated with  Bbistol  (g.7.).  The  great  mass  of  the  people^ 
especially  those  in  the  towns,  took  tbe  Parliament  side  in 
the  great  conflict,  but  from  1643  to  1645  t^e  shire  was  in  th» 
hands  of  the  Royalists,  with  the  exception  of  TauntODr 
which  held  oat  heroically  under  Blake  till  relieved  by 
Fairfax  on  the  11th  May  of  the  latter  year,  which  was  fol- 
lowed by  other  successes  until  the  whole  district  was  re- 
gained by  the  Cromwellian  party.  The  continuance  of  » 
strong  Puritan  feeling  in  the  district  was  evidenced  forty- 
years  later  by  the  support  given  to  the  Monmouth  rebellion^ 
the  latest  historical  event  of  q>ecial  importance  connected 
with  the  county. 

The  history  of  the  county  and  its  existing  remains  of  an- 
tiquity have  been  largely  affected  by  its  ecclesiastical  his- 
tory. First  part  of  the  single  bishopric  of  Wessex  at 
Winchester,  then  of  that  of  Sherborne,  tbe  land  of  Sumor- 
BiBtan  became  a  distinct  diocese  in  909  with  its  blshopBto<4 
at  Wells.  The  seat  and  style  of  the  bishop  have  changeid 
several  times,  but  the  boundaries  of  the  diooese  have 
changed  remarkably  little.  Nowhere  except  in  Sussex  have 
the  shire  and  the  diooeee  been  so  neariy  t^e  same  thing  at 
all  times.  The  great  possessions  (tf  the  bldiopric  and  of  Uk» 
abbey  of  Glastonbury  led  to  a  remarkable  lack  of  castles  In 
the  mid  part  of  the  connty,  and  also  tended  to  overshadow 
all  other  ecclesiastical  foundations.  Even  in  the  other  parts 
of  the  coanty  castles  are  not  a  prominent  feature,  and  no- 
monastic  ohnrch  remains  perfect  except  those  of  Bath  «nd 
its  cell  Dunster.  To  Bath  the  bishopstool  was  removed  in 
1086,  and  after  some  shiftlngs,  including  a  transfer  to  Glas- 
tonbury, the  doable  style  of  Bath  and  Wells  was  established, 
the  monks  of  Bath  and  the  canons  of  Wells  forming  tw» 
separate  chapters  for  the  bishop.  At  the  dissoliitlon  of 
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monasteries  Bath  was  snppressed,  Wells  became  the  sole 
ehapter,  but  the  oame  of  Bath  was  still  kept  in  the  bishop's 
styu.  The  monastery  of  Glastonbniy  was  deetrojed,  as 
were  most  of  the  smaller  monasteries  also.  Of  those  which 
have  left  any  remains,  Woodspring,  Montacute  (daniac), 
Cleere  (Cistercian ),  and  Michelne;  are  the  most  remarkable. 
Athelney,  founded  by  Alfred  on  the  spot  where  he  foand 
■belter,  has  atterly  perished.  Montacute  and  Dunster  flll  a 
place  in  both  ecclesiastical  and  military  history.  Hie  castle 
of  Bobert  of  Hortain,  the  Conqueror's  brother,  was  built  on 
tlie  p^Aed  hill  (moM  ooUhb)  of  Leodgaresburh,  where  the 
holy  cross  td  Walthem  was  foand.  The  priory  arose  at  the 
foot  DuDster,  one  of  the  few  inhabited  castles  in  England, 
stands  on  a  hill  crowned  by  an  English  mound.  Besides 
(liese  there  are  also  remains  at  Nunoey  and  Castle  C^rey; 
but  caatles  are  not  a  strong  point  in  Somerset  antiqaities. 
In  (^clestastical  architecture  the  two  great  ohammes  of 
Wells  and  Olartonbary  supply  a  great  stady  of  the  devel- 
opment of  the  earlier  Pointed  style  oat  of  Bomaneeque. 
Bat  the  architectural  strength  of  the  county  Iiee  in  its  great 
parish  churches,  chiefly  in  uie  FetpendicnUr  style,  of  which 
they  present  a  cluuacterlaUe  vaiutf .  In  the  aune  style 
among'Xreater  charcbes  are  Bath  abb^,  Sherborne  minster 
in  Doraet.  and  Saint  Mary  RedcUff  at  Bristol  (locally  in 
ffomerset  and  till  lately  in  the  diocese),  a  parish  charch  on 
(he  type  of  a  minster.  Of  earlier  work  there  is  little  Nor- 
man, and  hardly  any  Primitive  Bomanesque,  bat  there  is 
a  characteristde  local  style  in  some  of  the  smaller  buildings 
of  the  I4th  century.  The  earlier  churches  were  often  cru- 
ciform, and  sometimes  with  side  towers.  In  domestic  re- 
mains no  district  is  richer;  Somerset  stands  alongside  of 
Northamptonshire  owing  to  the  abundance  of  good  stone  in 
both.  Clevedon  Court  is  a  very  flue  inhabited  manor-house 
of  the  14th  century,  and  the  bouses,  great  and  small,  of  the 
15th,  16th,  and  17tfa  centuries  are  endless.  Indeed,  the  style 
has  never  quite  gone  out,  as  the  gable  and  the  mullioned 
window  have  lingered  on  to  this  day.  Barrington  Court  In 
tiie  16th  oentnry  and  Montacute  House  in  the  17th  are  spe- 
cially fine  examples.  There  are  also  some  very  fine  barns, 
as  at  Olaatonbary,  Wells,  and  Pilton. 

Among  the  more  illustrions  natives  of  Somersetshiie  are 
Dnnstan,  Soger  Bacon,  John  Locke,  Admiral  Blake,  Pym, 
Bishop  Ken,  Fielding,  Cudwoitb,  and  the  poet  Dani^. 

See  CoUlnson ,  HUtory  aomxnetOdre,  8  vols.,  1791 :  Phelps,  Mod- 
cntSroMrMtaUre,  18S9;  Proeeeditigavf  Vie  SomeneUOre  Ar&iiotoat- 
ealoMdyaitMHUorySoeUtff:  ^ton,8mi«r»rtSaniey,2ToU»18i): 
Hnot,  Diocetan  Hitloni^  Bath  and  V'eOa.lSSS;  Freeman,  EnffiiMh 
IbwiH  and  MiMatf,  pp.  103  ag. 

SOMERSET,  Edward  SErMOUB,  Duke  op  (c. 
I50O-1552),  eldest  brother  of  Jane  Seymour,  Henry 
VITI. 'a  third  wife,  was  created  earl  of  Hertford  in 
1537,  on  the  birth  of  his  nephew,  afterwards  Edward 
VI.  In  1544  he  commanded  in  the  war  with  Scotland, 
and  sacked  Edinburgh.    Next  vear  he  again  com- 
manded against  the  Scots ;  and  ne  was  employed  by 
Henry  in  many  important  negotiations  throughout  the 
htter  part  of  his  reign.    On  the  accession  of  Edward 
VJ.  he.wa«  made  protector  by  the  council,  and  was 
soon  dFlerwards  created  duke  of  Somerset.    He  at 
onoe  made  nse  of  his  power  to  encourage  the  extreme 
Reformers,  and  a  general  destruction  of  ecclesiastical 
works  of  art  was  the  result.    In  September,  1547, 
finding  the  Scots  unwilling  to  listen  to  his  prop(»aIs  for 
a  marriage  between  Edward  and  Mary  Stuart,  he 
marched  an  army  into  Scotland  and  won  the  battle  of 
I^nkie  Cleugh, — a  worthless  victory,  which  only  threw 
Scotland  into  the  arms  of  France.    War  with  that 
country  followed,  and  the  result  was  the  loss  of  Bou- 
logne.   Kqually  disastrous  was  the  nrotector's  domes- 
tic polM^.    He  was  animated  bj;  a  dislike  of  arlntruy 
goTemment.  and  by  a  desire  to  improve  the  condition 
of  the  poor,  but  was  at  the  same  time  a  slave  to  his 
own  ambition.  He  pushed  on  the  Protestant  Reforma- 
tioa  with  inconsiderate  speed,  repealed  the  Treason 
Acts  of  Henry  Vin.*8  reign,  and  issued  a  commission 
to  inquire  into  agriculturafdistress.  The  agitation  into 
which  these  measures  threw  the  country  produced  In- 
snrrections  in  the  west  and  east,  which  were  with  some 
difficulty  suppressed.  Irritated  oy  bis  arrogance,  rash- 
ness, and  incapacity,  the  council,  in  October,  1549, 
tamed  against  nim,  deprived  him  of  the  protectorate, 
and  oonnned  him  in  the  Tower.    Released  in  1550,  be 
leoovered  much  of  his  infinence  through  the  misgov- 
enment  of  his  successors,  and  contemplated  a  return 
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to  power  at  their  expense.  His  plans  being  discovered, 
he  was  tried  on  a  charge  of  felony,  and  executed  on 
January  22,  1552.  His  popularity  was  immense,  and 
in  some  reflects  deserved;  bat  he  a^ired  to  a  tnuiny, 
and  had  he  retained  or  recovered  power  he  would  have 
gone  far  towards  ruining  the  nation. 

Authorities. — Holinshed's  Chnnitele;  OoJendart of  8lat6  P»-  , 
perafor  the  Ramaf  BdwardVL;  Strype's  Jfemorula;  Fronde'a 
Biliary  of  England. 

SOMERSET,  RoBEET  Carr,  Earl  op  (c  1590- 
1645),  came  of  a  good  Scottish  family,  the  Kers  of 
Fernieburst.  The  date  of  his  birth  seems  uncertain, 
but  he  was  a  lad  when  James  I.  ascended  the  English 
throne.  When  this  event  occun-ed  Carr  gave  up  the 
position  which  he  had  hitherto  occupied  as  page  at  the 
Scottish  court,  and  sought  for  a  time  to  make  his  for- 
tune in  Fiance.  Returning  to  England  he  entered  the 
service  of  Lord  Ha^,  and  soon  attracted  the  attention 
of  the  king. '  Entirely  devoid  of  alt  higher  qualities, 
Garr  was  endowed  with  good  looks,  excellent  spirits, 
and  considerable  personal  accomplishments.  These 
advant^es  were  sufficient  for  Jamea,  who  knighted 
the  young  man  and  at  once  took  him  into  favor.  In 
1607  an  opportunity  enabled  the  king  to  confer  upon 
him  a  more  substantial  mark  of  his  affection.  Sir  W. 
Raleigh  had  through  his  attiunder  forfeited  his  life- 
interest  in  the  manor  of  Sherborne,  but  he  had  pre- 
viously executed  a  conveyance  by  which  the  property 
was  to  pass  on  his  death  to  his  eldest  son.  This  docu- 
ment was,  unfortunately,  rendered  worthless  by  a  Saw 
which  save  the  king  eventual  possession  of  the  prop- 
erty. Acting  on  Salisbury's  suggestion,  James  resolved 
to  confer  ihe  manor  on  Gair.  The  case  was  argued  at 
law,  and  Judgment  was  in  1609  given  for  the  crown. 
Lady  Raleigh  received  some  compensation,  apparently 
inadequate,  uid  Carr  at  onoe  entered  on  possession. 
His  influence  was  already  such  that  in  1610  he  per- 
suaded the  king  to  dissolve  the  parliament,  which  nad 
shown  signs  of  attacking  the  Scottish  favorites.  Next 
^ear  Carr  was  made  an  English  peer,  and  took  his  seat 
in  the  House  of  Lords  as  Viscount  Rochester.  Shortly 
afterwards  he  became  a  privy  councillor,  and  in  the 
autumn  of  1613  he  was  created  earl  of  Somerset.  In 
1614  he  became  lord  chamberlain. 

He  was  now  at  the  zenith  of  his  power,  but  the 
event  had  already  occurred  which  was  to  prove  his  ruin. 
Before  1609,  while  still  only  Sir  Robert  Carr,  he  had 
commenced  an  intrigue  with  Lady  Essex.  In  1618 
that  lad^  set  about  procuring  a  divorce  from  her  hus- 
band, with  the  olgect  of  afterwards  marrying  Carr. 
James  fkvored  the  cause  of  Lady  Essex ;  the  court  . 
pronounced  a  deraee  of  divorce;  and  in  December, 
1613,  she  married  the  eari  of  Somerset  Ten  days  be- 
fore the  court  gave  judgment.  Sir  Thomas  Overbury, 
who  apparently  knew  facts  concerning  Lady  Essex 
which  would  have  been  fatal  to  her  success,  was  poi- 
soned in  the  Tower.  No  idea  seems  to  have  been  en- 
tertained at  the  time  that  Lady  Essex  and  her  future 
husband  were  implicated.  For  two  years  more  Som- 
erset continued  to  exereise  a  paramount  influence  over 
James,  and  it  was  not  till  1615  that  his  arrogant  be- 
havior began  to  alienate  the  king.  His  fall  was  due, 
however,  not  to  the  loss  of  the  king's  favor  nor  to  the 
combination  at  court  against  him,  out  to  the  discovery 
of  the  dreumstanoos  of  Overbtuy's  death.  In  July, 
1615.  Somerset  obtained  a  full  jMrdon  from  the  king 
for  all  offences  which  he  might  have  committed.  Soon 
afterwards  the  truth  about  the  murder  came  out.  Coke 
and  Bacon  were  set  to  unravel  the  plot.  Afler  four 
of  the  principal  agents  had  been  convicted  and  pun- 
ished, the  earl  and  countess  were  brought  to  trial. 
The  latter  confessed,  and  of  her  guilt  there  can  be  no 
doubt.  Somerset's  !>hare  is  far  more  difficult  to  dis- 
cover, and  probably  will  never  be  fully  known.  The 
evidence  against  him  rested  on  mere  presumption,  and 
he  consistently  declared  himself  innocent.  Probabili- 
.  ties  are  on  the  whole  in  favor  of  the  hypothesis  that 
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he  WHS  not  more  than  an  accessory  after  tlie  fact. 
James  let  matters  take  their  course,  and  both  earl  and 
eounteaB  were  found  guilty.  The  sentence  was  not 
carried  into  effect  against  either  culprit.  The  countess 
was  pardoned  immediately.  The  earl  appears  to  have 
refused  to  buy  forgiveness  by  oonoessiotis,  and  it  was 
not  till  1624  that  he  obtained  his  pardon.  Thence- 
forward he  disappears  from  public  view.  He  died, 
without  heirs,  in  1645. 

Authoritie$.—8lais  Trials ;  Carew  Letter*  ;  Ufe  and  Letten 
of  Bacon,  ed.  Spedding;  Speddiog,  jSIttdiw  Ik  E»Bli^  Hit- 
tory;  Gatdioer,  Hittory  of  Etigland. 

SOMERVILLE,  previous  to  its  recent  inoorpora- 
tiou'  wiih  Boston  a  city  of  the  United  States,  in  Mid- 
dlesex county,  Massachusetts,  tying  on  Mystic  river, 
2  miles  northwest  of  the  Boston  state-house.  It  wa^i 
ncimcd  in  honor  of  Richard  Somers,  a  naval  officer, 
and  was  incorporated  as  a  city  in  1872.  The  popula- 
tion was  24,933  in  I88I.  Glass-works,  bottle-works, 
fiour-mills,  a  bleacbeiy,  and  a  brass-tubing  factory  are 
among  the  industrial  establisliments. 

SOMERVILLE,  Mart  (1780-1S72),  scientiBc  wri- 
ter, was  the  daughter  of  Admiral  Sir  William  Oeorge 
Fairfax,  and  was  bom  26th  I>eoember,  1780,  in  the 
manse  of  Jedburgh,  the  house  of  her  mother's  sister, 
wife  of  Dr.  Thomas  Somerville,  author  of  JU}/  Own 
la/e  and  TKmes,  whose  son  was  her  second  husband. 
She  received  a  rather  desultory  education,  and  mas- 
tered algebra  and  Euclid  in  secret  after  she  had  left 
school,  and  without  any  extraneous  help.  In  1804  she 
married  her  cousin  Captain  Samuel  Greig,  who  died 
in  1 806 ;  and  in  1812  she  married  another  cousin,  Dr. 
William  Somerville,  inspector  of  the  army  medical 
board,  who  encouraged  and  greatly  aided  her  in  the 
study  of  the  physical  sciences.  After  her  marriage 
she  made  the  acquaintaooe  on  the  Continent  and  m 
London  of  the  most  eminent  scientiQo  men  of  the  time, 
amons  whom  her  talents  had  attracted  attention  be- 
fore she  had  acquired  general  fame,  Laplace  paying 
her  the  compliment  of  stating  that  she  was  the  only 
woman  who  understood  his  works.   Having  been  re- 

Jiueated  Lord  Broueham  to  translate  for  the  Society 
or  the  Diffusion  of  Useful  Knowledge  the  Miconiqxie 
C^leMte  of  Laplace,  she  greatly  popularized  its  form, 
and  its  publication  in  1831  under  the  title  of  77te  Me- 
chanism of  the  Heavens  at  once  made  her  famous. 
She  was  elected  an  honorary  member  of  the  Royal 
Astronomical  Society,  and  her  bust  bj  Chantrey  was 
placed  in  the  hall  of  the  Royal  Society  of  London. 
Her  other  works  are  the  Connection  of  the  Physical 
Sciences  (1834),  Physical  Gcographj/  (1848),  and  Mo- 
lecular and  Microscopic  Science  (1869).  Much  of  the 
popularity  of  her  writings  is  due  to  their  clear  and 
crisp  style,  and  the  underlying  enthusiasm  for  her  sub- 
ject which  pervades  them.  In  1835  she  received  a 
pension  of  £300  from  GDvemment.  She  died  at  Na- 
ples, 28th  November,  1872.  In  the  following  year  thefe 
appeared  her  Personal  Recollections,  consisting  of 
reminiscences  written  during  her  old  age,  and  of  great 
interest  both  for  what  they  reveal  of  her  own  charac- 
-  ter  and  life  and  the  glimpses  they  afford  of  the  literary 
and  scientific  society  of  bygone  times. 

SOMME,  a  department  of  northern  France,  formed 
in  1 790  of  a  lArge  part  of  the  province  of  Picardy  (com- 
prising Vennandoia,  Santerre,  Ami^nois,  Ponthieu, 
Vimeu,  and  Marquenterre)  and  a  small  portion  of  Ar- 
tois.  It  is  bounded  on  the  N.  by  Pas-de-Calais  and 
Nord,  E.  by  Aisne,  S.  by  Oise,  and  S.W.  by  Seine- 
Inferieure.  and  its  sea-coast  extends  28  miles  uon«  the 
English  Cnannd.  Two  streams  flowing  into  the  Chan- 
nel— the  Authie  on  the  north  and  the  Bresle  on  the 
southwest — ^bound  it  in  these  directions.  The  surface 
consists  of  great  rolling  nlains,  generally  well-cultivated 
and  very  fertile.  The  nighest  point,  hardly  700  feet 
above  the  sea,  lies  in  the  southwest,  not  far  from  Au- 
male.  From  the  month  of  the  Authie  to  the  Bay  of 
Somme  the  coast  is  lined  with  a  belt  of  sand-dunes 
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about  2  miles  broad,  behind  whioh  is  the  Marquen- 
terre, a  tract  of  50,000  acres  reclaimed  from  the  sea  by 
means  of  dykes  and  traversed  by  dnunage  canals.  Hie 
Bay  of  the  Somme,  obstructed  by  dangerous  sand- 
banks, but  containing  the  three  ports  of  Crotoy  in  the 
north,  St  Valeiy  in  the  south,  and  Hourdel  in  the 
southwest,  has  also  been  considerably  encroached.apoB 
by  the  same  methods.    Next  come  the  shingle  banks, 
behind  which  the  low  fields  of  Cayeuz  (25,000  acres) 
have  been  reclaimed ;  and  then  at  the  hamlet  of  Aolt 
commence  the  chalk  cliflli,  which  oonttnae  onwards 
into  Nrnmaody.   The  river  Somme  traverses  the  de- 
partment firom  southeast  to  northwest  for  a  distance 
of  125  miles,  through  a  marshy  valley  abounding;  in 
peat    Commanded  Dy  Ham,  Pdronne,  Amiens,  and 
Abbeville,  th»  valley  forms  a  northern  Une  of  defence 
for  l^aris.    Apart  from  the  water-power  it  supplies, 
the  Somme  is  of  great  commercial  value,  being  accom- 
panied by  a  canaT  all  the  way  from  its  source  where- 
ever  it  is  not  itself  navigable.   From  Abbeville  to  St 
Valery  its  lower  course  forms  a  maritime  canal  165  feet 
wide,  1 3  feet  deep,and  8  to  9  miles  long,  capable  of  beu^ 
ing  at  high  tide  vessels  of  300  tons  burden.  •  f>om  St 
Valery  to  the  open  sea  the  channel  is  bounded  on  the 
south  by  a  towing-path  embankment  2  milce  long,  and 
on  the  north  by  a  dyke,  capable  of  being  laid  under 
wat^,  1  mile  long,  and  there  the  current  hollows  out 
a  very  variable  bed  accessible  at  certain  tides  for  ves- 
sels of  500  tons.    The  most  important  affluents  of  the  . 
Somme — the  Ancre  from  the  northeast  by  way  of 
Albert  and  Corbie,  the  Avre  from  the  southeast  by 
Roye,  and  the  Selle  from  the  south  Conty— join  the 
main  stream  at  Amiens.    The  Authie  and  the  Bresl« 
are  respectively  65  and  45  miles  long.  The  latter  ends 
in  a  maritime  canal  about  14  feet  deep  between  Eu  and 
Treport   The  mean  temperature  is  lower  than  that  of 
Pans  (49"  Fahr.  at  Abbeville).   Rain  falls  on  175  days 
per  annum  (33  inches  at  Abbeville). 

Of  the  total  area  of  1.532,520  acres,  1,178,184  acres  an 
ondf-r  tillaKe,  68,644  are  under  meadows  and  ttaetare  land, 
133,837  are  occupied  by  wood,  while  30.514  acres  are  heaths 
or  UQCultivHted  tracts.    In  1881  the  live  stock  included  79,- 
069  horses,  940  males,  6125  assea,  140,513  cattle,  4-W.6T5 
sheep  (wool-clip  1117  t^ns),  82,755  piini,  21,726  Roats:  there 
were  also  27,902  hives  (116  tons  of  honey  and  36  of  wax). 
The  department,  especially  in  the  northeast,  is  one  of  the 
best-CQlttvated  in  France.   Beetroot  for  sogar  is  the  staple 
crop  of  the  P^ronne  arrondissement ;  cereals,  fodder,  oil 
plants  ^especially  the  poppy),  hemp,  and  potatoes  are  growa 
throughout  the  department,  the  latter  more  largely  on  the 
seabtnrd.   No  wine  is  grown,  but  the  cider  harvest  of  1883 
amonntcd  to  8,904,100  ^lona,  and  beer  is  acommon  bever- 
age.  In  1884  there  were  grown  7,072,106  bushels  of  wheat. 
1,810,437  of  meslin,  1,008.932  of  rye,  1,789,069  of  barley,  4207 
of  buckwheat,  11,197,392  of  oats,  4,930,067  of  potatoes,  1,161.- 
665  tons  of  beetroot  for  sugar,  and  208,686  tons  of  beetroot 
for  fodder,  40  tons  of  hops,  242  tons  of  hempseed,  651  tons 
of  hemp  fibre,  1123  tons  of  flax,  5245  tons  of  colza  seed,  and 
240,311  tons  of  fodder.   Peat-cutting  (84.335  tons  in  lE^i 
gives  employment  to  2640  hands,  the  best  qualities  and  the 
deepest  woricings  being  in  the  valley  of  the  Somme,  betwt^n 
Amiens  and  Abbeville.    The  peat  of  inferior  quality  i* 
burned  on  the  spot  and  the  ashes  used  as  manure.  Textile 
industries  employ  36,000  hands.     The  linen  and  hnup 
manufacture  is  carried  oo  in  dressing  establishments  and 
spinning  and  weaving  factories  with  60,000  spindles,  2250 
power-looms,  and  4000  band-looms,  and  the  manafactures 
comprise  canvas  for  packing  and  sail-making,  and  Unen 
(including  damask).  Cotton  is  spun  by  72,800  spindles,  and 
woven  by 745  power-looms  and  5000  hand-looms.  Moleskins 
and  velvets  for  upholstery  and  other  parposes  are  among 
the  articles  manufactured.    Wool  is  wrought  in  44  estab- 
lishments with  124,000  spindles,  120  power-looms,  and  400 
huid-looms,  producing  yams  of  all  kinds,  "  Scotch  cash- 
meres," "  China  satins,"  serges,  merinos,  repps,  poplins,  etr. 
Tulles,  embroidery,  laoes,  ribbons,  plush,  carpets,  cotton, 
and  woollen  hose  are  also  manufitctnred.  The  last  iDdostry 
employs  half  the  population  of  Santerre.   About  6400  work- 
men are  engaged  in  the  iron  and  copper  industries,  stesm- 
snglne  and  boiler  making,  and  the  production  of  q^inning- 
miil  machinery,  railway  plant,  and  umbrella  finunes.  The 
arrondissement  of  Abbeville  Is  the  centre  of  a  great  lock- 
manufacture,  employing  from  4000  to  fiOOO  wcwkmen.  There 
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an  also  ebemicat  factories,  bleacheriaB,  taoneries,  paper- 
mills  470huid8,product  6106  tons  in  1881),  Baw-milla,  and 
goftp&nd  oaodle  votIeb.  Beetroot  sugar  is  mauu&ctured  in 
0Se6W>lishiiieDts(BO9Ohorae-powerand649OworkmeaJ.  In 
IsSl  53,177  tODB  of  sugar  ware  produced  and  2^^7,146  jcal- 
loDS  of  apirit  distilled  from  the  molasses  and  the  beet.  The 
total  aamber  of  hands  employed  in  the  indnstrice  of  the 
department  is  64,000,  and  the  total  horse-power  13,161. 
Thirty-sevea  decked  boats  with  400  hands  are  engaged  in 
the  deep-eea  flsfaeriea,  in  the  coast  fishery  132  small  boats 
vith  300  haads.  Cereals,  horses  of  the  Boulogne  or  Norman 
breed,  cattle,  hemp  aod  linen,  and  the  mana&ctared  goods 
are  the  export*  of  the  department.  Vegetablee  and  othw 
food-stnffi  are  sent  to  England,  and  shingle  for  the  manu- 
fectnre  of  earthenware.  Besides  the  raw  materials  for  the 
manuiseturing  industries,  wines,  timber,  dye-stuffii,  and 
ood  (7S7,788  tona  in  1882)  are  imported.  Then  are  385 
milesof  national  and  6083  miles  of  local  roads,  119  miles  of 
navi^le  river  or  canal,  and  379  miles  of  railway.  Admin- 
iatiatively  the  department  comprises  5  arrondissements 
(Amieos,  Abbeville,  Doollens,  Uoutdidi6r,andP£roDne),41 
amtona,  and  836  communes.  The  population  In  1881  was 
SSKiJSS7.  ThedepartmentconstitntestnedloeeMof Amiena, 
which  city  (population  in  1881,  67,674}  is  also  the  seat  of  a 
court  of  appeal  and  the  headquarters  of  the  2d  corps 
d'ann^  in  which  the  department  is  included. 

SOMMERFELD,  an  Industrial  town  of  Prussia,  in 
the  province  of  Brandenburg,  Hee  on  the  Lubis,  40 
miles  to  the  southeast  of  FrankfortK>n-the-Oder.  Its 
manufactures  of  woollen  cloth  are  important, — the  an- 
nual value  of  the  ^oods  produced  being  upwards  of 
half  a  million  sterling ;  and  it  also  oontaina  finishing 
ud  dje  works,  an  iron  foundry,  boiler  works,  etc  The 
populatjon  in  1885  was  11,364,  almost  all  Protestants. 

SOMNABULISM.   See  Slkkp,  tupra,  p.  167. 

SOMNATH,  an  ancient  but  decayed  dty  of  penin- 
sular Guzerat,  lodia,  with  a  poijulation  in  18«1  of 
6644,  mostly  Mohammedans,  is  situated  on  a  bay  of 
the  Arabian  Sea,  in  20*  53'  N.  lat.  and  70"  24'  E.IoDg. 
The  port,  which  is  called  Ver&wal,  is  distinct  from  the 
city  proner  (Deva-Pattan,  Somn&th-Pattan,  or  Prab- 
has).  The  latter  occupies  a  prominence  on  the  south 
side  of  the  bay,  is  surrounded  by  massive  fortifications, 
and  retains  in  its  rains  and  numerous  tombs  many 
traces  of  its  former  greatness  as  a  oommercial  port. 
But  the  dtv  was  most  famous  for  the  temple  just  out- 
side its  walls  in  which  stoo^  the  great  idol  or  rather 
columnar  emblem  of  Mahadeo called  Somndth  (Moon's 
lord),  which  was  destroyed  by  Mabmdil  of  Ghazni: 
see  the  details  in  vol.  xv.  p.  289.    For  the  so-called 

gates  of  8omn4tb,"  now  at  Agra,  see  Qhazni,  vol 
z.  p.  501.  The  temple  was  agun  plundered  hy  A\k 
d-Dfn  in  1300,  and  appears  to  have  been  converted 
into  a  mosque.  See  Yule's  edition  of  Maroo  Folo,  vol. 
il  p,  389  *7. 

SONDERSHAUSEN.    See  Schwahzburg-Son- 

DERSHAUSEK. 

SONNET  (lul.  Smetto,  dim.  of  S>umo,  Fr.  Son- 
tiet).  The  sonnet  in  the  literature  of  modem  Europe  is 
a  brief  poetic  form  of  fourteen  rhymed  verses,  ranged 
according  to  ppescription.  It  does  not,  however,  belong 
to  what  has  been  called,  properly  perhaps,  under  Ron-  , 
DRAU  {q.v.),  thepoetry  of  ingenuity.  Although  in  a  Ian- ; 
^nage  like  the  English  it  does  no  doubt  requirp  con- 1 
siderable  ingenuity  to  construct  a  satisfactory  sonnet  I 
of  octave  ana  sestet  running  upon  four  rhymes,  this 
bgenuity  is  only  a  means  to  aa  end,  the  end  being 
properly  that  a  single  wave  of  emotioD,  when  emotion 
18  either  too  deeply  charged  with  thought,  or  too  much 
adulterated  with  fancy^  to  pass  spontaneously  into  the 
moTements  of  pure  lync,  shall  be  embodied  in  a  single 
metrical  flow  and  return.  Whether  any  given  sonnet 
be  composed  like  that  of  Pier  delle  Vigne  (of  two 
quatrains  with  rhymes  running  a,  b,  a,  b,  a,b,  a,  b, 
and  of  two  tercete  with  rhymes  running  c,  d,  e,  c, 
d,  e),  or  whether  the  verses  be  arranged  (on  the  au- 
thority of  Shakespeare  and  Drayton)  in  three  qua- 
trains of  alternate  rhymes  clinched  by  a  couplet,  or,  as 
in  the  sonnet  of  Petrarch,  in  an  octave  of  two  rhymes 
aad  a  aestet  of  either  two  or  three  rhymes, — in  each 
<ue  the  peculiar  pleasure  which  the  ear  derive;^  from 


the  sonnet  as  a  metrical  form  lies  in  the  number  and 
arrangements  of  the  verses  heiug  prescribed,  and  dis- 
tinctly rcojgiiizuble  as'  being  prescribed.  That  tlie 
impulse  to  select  for  t^e  rendering  of  single  phases  of 
feel  ing  or  reflection  a  certain  recognized  form  is  born 
of  a  natural  and  universal  instinct  is  perhaps  evidenced 
b^  the  fact  that  even  when  a  metrical  arrangemeot 
discloses  no  structural  law  demanding  a  prescriptive 
number  and  arrangement  of  verses,  the  poet  will 
nevertheless,  in  certfun  moods,  choose  to  restrict  him- 
self to  a  prescribed  number  and  arrangement,  as  in  the 
cases  of  the  Italian  storneUo,  the  Welsh  triban,  and 
the  beautiful  rhymeless  short  ode  of  Japanese  poetnr* 
for  the  knowledge  of  which  we  are  indebted  to  Mr. 
Chamberlain.  And  perhaps,  if  space  permitted  us  to 
probe  tiie  matter  deeply,  we  Bhoula  find  that  the  recog- 
nized pi'CScriptioD  01  form  gives  a  sense  of  oneness 
that  nothing  else  save  the  re&ain  can  give  to  a  poem 
which,  being  at  once  too  long  for  a  stanza  in  a  series 
and  too  short  to  have  the  self-sustaining  power  of  the 
more  extended  kinds  of  poeUc  art,  snmrs  by  suggest- 
ing to  the  ear  a  sense  of  the  fragmentary  and'  the  in- 
ohoi^  ^  It  is  not  then  merely  the  number  of  the 
verses,  it  is  also  their  arrangement  as  to  rhymes, — an 
arrangement  leading  the  ear  to  expect  a  prescribed 
sequence  and  then  satisfying  that  expectation, — which 
entitles  a  form  of  fourteen  verses  to  be  called  a 
sonnet 

Hence  the  so-called  irregular  sonnets  of  S.  T.  Cole- 
ridge, which  lead  the  ear  of  the  reader  to  expect  the 
pleasure  of  a  prescribed  arrangemeot  when  what 
they  have  to  offer  is  a  pleasure  of  an  exactly  opposite 
kind — the  pleasure  of  an  absolute  freedom  from  pre- 
scribed arrangement — are  aosatisfactory,  while  (as  the 
present  writer  has  often  pointed  out)  the  same  poet's 
fourteen-line  poem,  "  Work  without  Hope,"  in  which 
the  reader  expects  and  gets  freedom  from  prescrip- 
tion, is  entirely  satisfactory.  This  same  little  poem  of 
Coleridge's  also  affords  an  excellent  illustration  of 
another  point  in  connection  with  the  sonnet.  If  we 
trace  thehiutory  and  the  development  of  the  sonnet  from 
Pier  delle  Yigne  to  Rossetti  we  shall  find  that  the  poet's 

?[uest  from  the  very  first  has  been  to  write  a  poem  in 
ourteen  verses  so  arranged  that  they  should,  better 
than  any  other  number  and  arrangement  of  verses, 
produce  a  certain  melodic  effect  upon  the  ear,  and  an 
effect,  moreover  that  should  bear  iteration  and  reite- 
ration in  other  poems  similarly  constructed.  Now  if 
we  ask  ourselves  whether,  beantifal  as  is  this  poem, 
"Work  without  Hope,"  taken  asasiiigle  and  originu 
metrical  arrangement,  we  should  get  out  of  a  series  of 
poems  modelled  line  for  line  upon  it  that  pleasure  of 
iteration  which  we  get  out  of  a  series  of  Petrarchan 
sonnets,  we  shall  easily  see  why  the  regular  sonnet  of 
octave  and  sestet  on  the  one  hand,  and  what  is  called 
the  Shakespearean  sonnet  on  the  other,  have  survived 
all  other  competing  forms. 

In  modem  Europe  the  sonnet  has  always  had  a  pe- 
culiar fascination  for  poets  of  the  first  class — poets, 
that  is,  in  whom  what  we  have  called  poetic  ener^ 
(see  Poetrt)  and  plastic  power  are  equally  combined. 
It  would  seem  that  the  very  ^t  that  the  sonnet  is  a 
recognized  stmctare  suggestive  of  mere  art— sugges- 
tive in  some  measuret  indeed,  of  what  Schiller  would 
call ' '  sport "  in  art — ^has  drawn  some  of  the  most  pas- 
sionate poets  in  the  world  to  the  sonnet  as  the  medium 
of  their  sincerrat  utterances.  Without  being  coldly 
artificial,  like  the  rondeau,  the  sestiua,  the  b<dlath% 
the  vSlandle,  etc. ,  the  sonnet  is  yet  so  artistic  in  struc- 
ture, its  form  is  so  universally  known,  recognized,  and 
adopted  as  being  artistic,  that  the  too  fervid  spontan- 
eity and  reality  of  the  poet's  emotion  may  be  in  a 
certain  degree  veiled,  and  the  poet  can  whisper,  as 
from  behind  a  mask,  those  deepest  secrets  of  the  heart 
which  could  otherwise  only  find  expression  in  purely 
dramatic  forms. 

That  the  sonnet  was  invented,  not  in  Provence  as 
French  critics  pretend,  but  in  Italy  in  the  13th  century. 
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18  pretty  clear,  but  by  whom  is  still  perhaps  an  oi>cn 
auestion.  Mr.  S.  Waddington  (Son nets  qf  Living 
Writartji  and  several  other  oontemponiiy  critics  attrib- 
ute to  Fra  G-uittone  the  honor  of  having  invented  the 
form.  But  Mr.  J.  A  Symunds  has  reminded  us  that 
the  sonnet  beginning  l%r<>  ch'  aTnore^  attributed  to 
Pier  delle  Vigne,  secretary  of  state  in  the  Sicilian 
court  of  Frederick,  has  claims  which  no  student  of 
early  Italian  poetry  can  ignore. 

Asregards  English  sonnets,  whether  the  Petrarchan 
and  the  Shakespearean  are  really  the  best  of  all  pos- 
sible forms  we  need  not  inquire.  But,  inasmuch  as 
they  have  become  so  vitol  and  so  dominant  over  other 
sonnet  forms  that  whenever  we  begin  to  read  the  first 
verse  of  an  English  sonnet  we  expect  to  find  one  or 
other  of  these  recognized  rhyme-arrangements,  anv  de- 
parture firom  these  two  arrangements,  even  thongn  the 
result  be  such  a  magnificent  poem  as  Shelley's  Ozy- 
mandias,"  disappoints  the  expectation,  Inffles  the  ear, 
and  brings  with  it  that  sense  of  the  fr^^mentaiy  and 
the  inchoate  to  which  we  have  before  alluded.  If, 
however,  some  writer  should  arise  with  sufiicieiit  origi- 
^  nality  of  metrical  endowment  and  sufficient  poetic 
power  to  do  what  KeatSj  in  a  famous  experiment  of  his 
tried  to  do  and  failed, — impress  the  public  ear  with  a 
new  sonnet  structure,  impress  the  public  ear  so  powers 
fully  that  a  new  kind  of  expectance  is  created  the  mo- 
ment the  first  verse  of  a  sonnet  is  recited, — then  there 
will  be  three  kinds  of  English  sonnets  instead  of 
two. 

With  regard  to  the  Petrarchan  sonnet,  all  critics  are 
perhaps  now  agreed  that  while  the  form  of  the  octave 
IS  invariable,  the  form  of  the  sestet  is  absolutely  free, 
save  t^at  the  emotions  should  govern  the  arrangement 
of  the  verses.  But  as  regards  the  division  between 
octave  and  sestet,  Mr.  Mark  I^ttison  says,  with  great 
boldness,  but  perhaps  with  truth,  that  by  blending 
octave  with  sestet  Miltoo  missed  the  very  object  ana 
end  of  the  Petrarchan  scheme.  Another  critic,  how- 
ever, Mr.  Hall  Caine,  in  his  preface  to  Sonnets^  Three 
Centurie$,  contends  that  by  making  "  octave  now  into 
sestet  without  break  of  music  or  thought"  Milton  con- 
sciously or  unconsciously  invented  a  new  form  of  son- 
net ;  that  is  to  say,  Milton,  in  his  use  of  the  Petrar- 
chan octave  and  sestet  for  the  embodiment  of  intellec- 
tual substance  incapable  of  that  partial  diuntegration 
which  Petrarch  himself  alwa^  or  mostly  sought,  in- 
vented a  species  of  sonnet  which  is  English  in  impetus, 
but  Italian,  or,TOirtj^|y  Italian,  in  structure.  Hence 
this  critic  like'Mr.  William  Sharp  (Sonnels  of  tki's 
Century),  divides  alt  English  sonnets  into  four 
groups  :  (I)  sonnets  of  Shakespearean  structure;  (2) 
sonnets  of  octave  and  sestet  of  Miltonic  structure ;  (3) 
sonnets  of  contemporary  structure,  i.e.,  all  sonnets  on 
the  Petrarchan  model  in  which  the  metrical  and  intel- 
lectual "  wave  of  flow  and  ebl)"  (aa  originally  formu- 
lated by  the  present  writer  in  a  sonnet  on  the  sonnet, 
•which  has  appeared  in  most  of  the  recent  anthologies) 
is  strictly  oteerved,  and  in  which,  while  the  rhyme- 
arrangement  of  the  octave  is  invariable,  that  of  the 
sestet  is  free  ;  (4)  sonnets  of  miscellaneous  structure. 

With  regfu^  to  what  is  called  the  contemporary 
form, — a  Petrarchan  arrangement  with  the  sestet 
divided  very  sharply  from  the  octave,— the  crowning 
difficulty  and  the  crowning  triumph  of  the  sonnet 
writer  has  always  been  to  so  handle  the  rhythm  of  the 
prescribed  structure  as  to  make  it  seem  in  each  indi- 
vidual sonnet  the  inevit^e  and  natural  rhythm  de- 
manded by  the  emotion  which  gives  the  individual 
sonnet  birth,  and  this  can  perhaps  only  be  achieved 
when  the  richness  and  apparent  complexity  of  the 
rhyme-arrangement  is  balanced  1^  that  perfect  lucidity 
and  simplicity  of  syntax  which  is  the  spedal  quest  of 
the  "sonnet  of  flow  and  ebb." 

The  wave  theory  has  found  acceptance  with  most 
recent  students  of  the  sonnet,  such  as  Rossetti  and  the 
late  Mark  Pattison,  Mr.  J.  A  Symonds,  Mr.  Hall 
Caine,  and  Mr.  William  Sharp.  Mr.  Sinuonds,  indeed, 


seems  to  hint  that  the  veiy  name  given  the  Italians 
to  the  two  tercets,  the  vdta  or  turn,  lodioates  the 
metrical  meaning  of  the  form.  "The  striking  meta- 
phorical symbol,  says  he,  "  drawn  irom  the  ooeem- 
tion  of  tlie  swelling  and  declining  wave  oan  even  in 
some  examples  be  applied  to  sotmets  on  the  Shake- 
spearean model ;  for,  as  a  wave  may  fall  gradually  or 
abruptly,  so  the  sonnet  may  unk  with  stately  volume 
or  with  precipitate  subsidence  to  its  close.  Rossetti 
furnishes  incomparable  examples  of  the  former  and 
more  desirable  conclusion  ;  Sydney  Dobell.  in  Home  m 
War  Time,  yields  an  extreme  spedmen  of  the  latter." 

And  now  as  to  the  Shakespearean  sonnet  Some 
very  acute  critics  have  spoken  as  if  this  form  were 
merely  a  lawless  succession  of  three  quatrains  clinched 
by  a  couplet,  and  as  if  the  number  of  the  quatrains 
might  just  as  well  have  been  two  or  four  as  the  present 
prescribed  number  of  three.  JS  this  were  so,  it  would 
unquestionably  be  a  serious  impeachment  of  the 
Shakespearean  sonnet,  i*a  save  in  the  poetiy  of  in- 
genuitj^  no  metric  arrangement  is  otherwise  than  bad 
unless  it  be  the  result  of  a  deep  metrical  necessity. 

If  the  prescriptive  arrangement  of  three  quatrains 
clinched  by  a  couplet  is  not  a  metrical  necessity,  if  it  is 
not  demanded  in  order  to  prevent  the  couplet  from 
losinj^  its  power,  such  an  arrangement  is  idle  and  worbe 
than  idle;  just  as,  in  the  case  of  the  Petrarchan  son- 
net, if  it  can  be  shown  that  tlje  solid  unity  of  the  out- 
flowing wave  can  be  maintained  as  completely  upon 
three  rhymes  as  upon  two,  then  the  restriction  of  the 
octave  to  two  rhymes  is  simple  pedantry.  But  he  who 
would  test  the  metrical  necessity  of  the  arrangement 
in  the  Shakespearean  sonnet  has  only  to  make  the  ex- 
periment of  writing  a  poem  of  two  qua^ips  with  a 
couplet,  tuid  then  another  poem  of  four  quatrains  with 
a  couplet,  in  order  to  see  how  inevitable  is  the  metri- 
cal necessity  of  theShakespearean  number  and  arran^- 
ment  for  the  achievement  of  the  metrical  effect  which 
Shakespeare,  Drayton,  and  others  sought  While  in 
the  poem  of  two  quatrains  the  expected  couplet  has 
the  sharp  epigrammatic  effect  of  Uie  couplet  in  ordi- 
nary stanzas  (such  as  that  of  ottam  ritna,  and  as  that 
of  the  Venus  and  Adonis  stanza),  destroying  that  pen- 
sive sweetness  which  is  the  characteristic  of  the 
Shakespearean  sonnet,  the  poem  of  four  quatrains  is 
just  sufficiently  long  for  the  expected  pleasure  of  ihe 
couplet  to  be  dispersed  and  wasted. 

The  quest  of  the  Shakespearean  sonnet  is  not,  like 
that  of  the  sonnet  of  octave  and  sestet,  sonority,  and, 
80  to  speak,  metrical  counterpoint,  but  sweetness  ;  and 
the  sweetest  of  all  p^ible  arrangements  in  English 
versification  is  a  succesdon  of  decasyllabic  quatrains  id 
alternate  rhymes  knit  together  and  dinched  by  ft 
couplet — a  couplet  coming  not  so  far  from  the  initial 
verse  as  to  lose  its  binding  power,  and  yet  not  so  near 
the  initial  verse  that  the  ring  of  epigram  disturbs  the 

linked  sweetness  long  drawn  out  of  this  movement, 
but  sufficiently  near  to  shed  its  influence  over  the 
poem  back  to  the  initial  verse.  A  chief  part  of  the 
pleasure  of  the  Shakespearean  sonnet  is  the  expect- 
ance of  the  climacteric  rest  of  the  couplet  at  the  end 
(just  as  a  chief  part  of  the  pleasure  or  the  sonnet  of 
octave  and  sestet  is  the  expectance  of  t^e  answering 
ebb  of  the  seetet  vrhen  the  dose  of  the  octave  has  been 
reached) ;  and  this  ezpecbmce  is  gratified  too  early  if 
it  comes  after  two  quatrains,  while,  if  it  comes  after  a 
greater  number  of  quatrains  than  three,  it  is  dispersed 
and  wasted  altogether. 

The  French  sonnet  has  a  regular  Petrarchan  octave 
Trith  a  sestet  of  three  rhymes  beginning  with  a  couplet. 
The  Spanish  sonnet  is  also  based  on  the  pure  Italiaa 
type,  and  is  extremely  gratceful  and  airy.  The  same 
may  be  said  of  the  Portuguese  sonnet — a  form  of  which 
the  illustrious  Cameons  nas  left  nearly  three  hundred 
examples.  (t.  w.) 

SOPHIA  DOROTHEA  (1666-1726),  the  daughter 
and  hmress  of  Dnke  Oeoige  William  of  ^l^nswick- 
I  Liineburg-Celle,  was  bora  on  September  15, 1566.  On 
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NoTember  21, 1682,  she  waa  married  to  Pnace  Geor^ 
Louis  of  Hanover,  afterwards  George  I.  of  Eoglana, 
to  whom  she  bore  in  1683  a  son,  afiterwards  King 
<3eoi:ge  11.,  and  in  1687  a  daughter,  Sophia  Dorothea, 
aftervnrds  the  wife  of  Frederick  William  I.  of  Prussia 
and  the  mother  of  Frederick  the  Great.  For  her  illicit 
relations  with  Coubt  Philip  Christopher  von  Koni^ 
nark  Xsee  vol.  x.  p.  378}  Sophia  Dorothea  was  di- 
Torced  from  her  hasband  the  elector  in  December, 
and  the  remainder  of  her  life  was  spent  in  a 
dignified  captivity  under  a  military  guard  at  her  an- 
cestral seat  of  Ahlden.  She  died  on  November  1 3, 
1726.  Her  correspondenoe  with  Konigsmark  was  dis- 
eorered  at  Lund  by  Prof  Palmblad,  and  published  by 
Iiim  in  1847 ;  see  also  the  Count  von  Schulenburg's 
Eenqgin  von  Ahlden  (Leiraio,  1852). 

SOPHISTS.  SoDhist,  or  "  man  of  wisdom,"  was 
the  name  given  by  the  Greeks  about  the  middle  of  the 
5th  century  b.  o.  to  oertiun  teachers  of  a  superior  grade 
who,  distinguishing  themselves  from  philosophers  on 
the  one  hand  ana  firom  artists  and  craftsmen  on  the 
other,  claimed  to  prepare  their  pu^ts,  not  for  any  par^ 
ticular  study  or  profession,  but  for  civio  life.  For 
Dearly  a  hundred  years  the  sophists  held  almost  a 
monopoly  of  general  or  liberal  education.  Yet^  within 
the  limits  of  the  profession,  there  was  considerable 
direraity  both  of  theory  and  of  practice.  Four  princi- 
pal varieties  are  distinguishable,  and  ma^  be  described 
as  the  sophistries  of  culture,  of  rhetonc,  of  politics, 
and  of  enstio  or  disputation.  Each  of  these  predom- 
inated in  its  turn,  though  not  to  the  exclusion  of 
others,  the  sophist^  of  culture  beginning  about  447, 
and  leading  to  the  sophistry  of  eristic,  and  the  sophis- 
try of  rhetoric  taking  root  in  central  Greece  about  427, 
and  merging  in  the  sophistry  of  politics.  Further, 
since  Socrates  and  the  Socratios  were  educators,  they 
too  might  be,  and  in  general  were,  re^^u^ed  as 
sophists ;  but,  as  they  conceived  truth — so  far  as  truth 
was  attunable — rather  than  success  in  life,  in  the  law 
eonrt,  in  the  assembly,  or  in  debate,  to  be  the  ri^ht 
end  of  _  intellectual  effort,  they  were  at  variance  with 
tixeii  rivals,  and  are  commonly  ranked  by  historians, 
not  with  the  sophists,  who  confessedly  despaired  of 
knowledge,  but  with  the  philosophers,  who,  however 
BoavMliogly,  continued  to  seek  it  With  the  estab- 
lidiment  of  the  great  philo8ophi(»l  schools — first,  of 
the  Academy,  next  of  the  J^oeam — the  philosophers 
took  the  place  of  the  sophists  as  the  educators  of 
Greece. 

The  sophistical  movement  was  then  primarily  an 
attempt  to  provide  a  general  or  liberal  education 
which  should  supplement  the  customary  instruction  in 
reading,  writing,  gymnastic  and  music.  But,  as  the 
sophists  of  the  first  period  chose  for  their  instruments 
grammar,  style,  literature  and  oratory,  while  those  of 
the  second  and  third  developments  were  professed 
ihetoritnans^  sophistry  exercised  an  importajit  influ- 
ence ui>on  literature.  Then  again,  as  the  movement, 
taking  its  rise  in  the  philosophical  agnosticism  which 
^ew  out  of  the  early  physical  systems,  was  itself  per- 
nsteadr  akeptioal,  sophistry  may  be  regarded  aa  an 
interiade  in  the  history  of  philosophy.  Finally,  the 
practioo  of  rhetoric  and  eri^ic,  which  presently  became 
prominent  in  sophistical  teaching,  had,  or  at  any  rate 
seemed  to  have,  a  mischievous  effect  upon  conduct ; 
and  the  charge  of  seeking,  whether  in  exposition  or  in 
debate,  not  truth  but  victory — which  chawte  waa  im- 
pressively uiged^  against  the  sophists  by  Plato — grew 
mto  an  accusation  of  holding  and  teaching  immoral 
and  unsocial  doctrines,  and  in  our  own  day  has  been 
the  subject  of  eager  codtroversy.  In  the  present  ar- 
ticle the  matters  above  indicated  wiU  be  dealt  mth 
under  the  following  heads ;  (1)  the  genesis  and  devel- 
opment of  sophistry  ;  (2)  the  relations  of  sophistry  to 
edncatioa,  literature  and  philosophy  (3)  the  theory  of 
Grote. 

(1)  Gauia  and  DeveJopmeitt  nf  Sophifttru. — Soph- 
istey  axooe  out  of  a  oisia  in  philosophy.   The  earlier 


Ionian  phyaiciata — Thales,  Anaximander,  and  Anaxi- 
menes — in  their  attempts  to  trace  the  midtipticity  of 
things  to  a  single  material  element,  had  been  troubled 

Suo  misgivings  about  the  possibility  of  knowledge, 
it,  when  HeracUtus,  to  the  assumption  of  fire  as  the 
single  material  cause  added  the  doctrine  that  all  things 
are  in  perpetual  flux,  he  found  himself  obliged  to  ad- 
mit that  tnings  cannot  be  known.  Thus,  though,  in 
80  &r  as  he  asserted  his  fundamental  doctrine  without 
doubt  or  qualification,  be  was  a  dogmatist,  in  all  else 
he  was  a  skeptic.  Again,  the  Eleatic  Parmenides, 
deriving  from  the  theologian  Xenophanes  the  distinc- 
tion between  iTrwnj^  and  rf^fo,  conceived  that,  whilst 
the  One  exists,  and  is  the  object  of  knowledge  the 
Multiplicity  of  thin^i  becomes,  and  is  the  obiect  of 
opinion ;  but,  when  nis  successor  Zeno  provided  the 
system  with  a  logic,  the  oonsistent  application  of  that 
logic  resolved  the  fundamental  doctnne  into  the  single 
proposition  "  One  is  One,"  or,  more  exactly,  into  the 
single  identity  *'OneOne."  Thus  Eleatioism,  though 
|}roTessedly  dogmatic,  was  inconsistent  in  its  theory  of 
the  One  and  its  attributes,  and  openly  skeptical  in  re- 
gard to  the  world  of  nature.  Lastly,  the  philosophers 
of  the  second  physical  succession — Empedoclea  and 
Anaxagoras — not  directly  attacking  the  great  mystery 
of  the  One  and  the  Many,  but  in  virtue  of  a  scientific 
instinct  approaching  it  through  the  investigation  of 
phenomena,  were  brought  by  their  study  of  sensation 
to  perceive  and  to  proclaim  the  inadequacy  of  the 
organs  of  sense.  Thus  they  too,  despite  their  air  of 
dogmatism,  were  in  effect  skeptics.  In  short,  from 
ditferent  standpoints,  the  three  philosophical  succes- 
sions had  devised  systems  which  were  in  reality  ^ep- 
tioal,  though  Uiey  had  none  of  them  recognized  the 
skeptical  inference. 

Towards  the  middle  of  the  6th  century,  however, 
Protagoras  of  Abdera,  taking  account  of  the  teaching 
of  the  first,  and  possibly  of  the  aeoond^  of  the  physical 
successions,  and  Gorgias  of  Leontini,  starting  from 
the  Reaching  of  the  metaphysical  succession  of  Elea, 
drew  that  skeptical  inference  from  which  the  philoso- 
phers bad  shrunk.  If,  argued  Protagoras  in  a  treatise 
entitled  TVulA,  all  things  are  in  flux,  so  that  sensation 
is  sub^'eotive,  it  follows  that  "Man  is  the  measure  of 
fdl  things,  of  vrhat  is,  that  it  is,  and  of  what  is  not, 
that  it  is  not";  in  other  words,  there  is  no  such  thing 
as  objective  truth.  Similarly,  Gorgias,  in  a  work  On 
Nature,  or  on  the  Nbnent,  maintained  (a)  that  nothing 
is,  (i>)  that,  if  anything  is,  it  cannot  be  known,  (c) 
that  if  anything  is  and  can  be  known,  it  cannot  be  ex- 
pr^sed  in  speech  ;  and  the  summaries  which  have 
been  preserved  by  Sextus  Empiricus  {Adv.  Math. ,  vil 
65-87)  and  by  the  author  of  the  De  Mdisso,  etc.  (co.  6, 
6),  show  that,  in  defending  these  propositions,  Gorgials 
availed  himself  of  the  argumeota  which  Zeno  had  used 
to  discredit  the  popular  belief  in  the  existence  of  the 
Many ;  in  other  words,  that  G^)rgia8  turned  the  de- 
structive logic  of  Zeno  against  the  constructive  ontology 
of  Parmenides,  thereby  not  only  reducing  Eleaticism 
to  nothingness,  but  also,  until  such  time  as  a  better 
logic  than  that  of  Zeno  should  he  provided,  precluding 
all  philosophical  inquiry  whatsoever.  Thus,  whereas 
the  representatives  of  the  three  successions  had  con- 
tinued to  regard  themselves  as  philosophers  or  seekers 
after  truth^Trotagoras  and  Gorgias,  plainly  acknowl- 
edging their  defeat,  withdrew  Irom  the  ungrateful 

A^gre  as  were  the  results  which  the  earlier  thinkers 
had  obtained,  the  extinction  of  philosophy  just  at  the 
time  when  the  liberal  arts  became  more  technical,  and 
consequently  less  available  as  employments  of  leisure, 
threatened  to  leave  a  blank  in  Hellenic  life.  Accord- 
ingly Protagoras,  while  with  the  one  band  he  put  away 
philosophy,  with  the  other  offered  a  substitute.  Em- 
phasizing the  function  of  the  teacher,  which  with  the 
philosophers  had  been  subordinate,  and  proclaiming 
the  right  end  of  intellectual  endeavor  to  be,  not 
"truthi'  (dAijena)  or  "wisdom"  (ffoffa),  whbh  was 
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anattainable,  but  "  virtue "  or  "excellence (apcrt}], 
he  sought  to  commnnicate,  not  a  theory  of  the  uni- 
Terae,  but  an  aptitude  for  civic  life.  "The  lesson 
vhich  I  have  to  teach,"  Plato  raakee  him  say  {Prot, 
318  E),  "  is  prudence  or  good  counsel,  both  in  respect 
of  domestic  matters,  that  the  man  ma^  manage  his 
household  aright,  and  in  respect  of  public  affairs,  that 
he  may  be  thoroughly  qualined  to  take  part,  both  by 
deed  and  by  word  in  the  business  of  the  state.  In 
other  words,  I  profess  to  make  men  good  citizens." 
Ab  instruments  of  education  Protagoras  used  grammar, 
style,  poetiy,  and  oratory.  Thus,  whereas  hitherto  the 
^oung  Greek,  having  oompleted  his  elementary  train- 
ing ID  the  schools  or  the  ypa/tfarwriic,  the  juOuwrr^c- 
ana  the  iraiSorpii}^  was  left  to  prepare  himself  tor  his 
life's  work  as  best  he  might,  bv  philosophical  specnla- 
tion,  by  artistic  practice,  or  otherwise,  one  who  passed 
from  uie  elementary  schools  to  the  lecture-room  of 
I^tagoras  reomred  finm  him  a  "higher  education." 
The  programme  waa  exclusively  literan',  but  for  the 
moment  it  enabled  Protagoras  to  satiafythe  demand 
which  he  had  discovered  and  evoked.  Wherever  he 
went  his  lecture-room  was  crowded  with  admiiing 

gupils,  whose  homage  filled  his  purse  and  enhanced 
IB  reputation. 

After  Pn)tagoras  the  most  prominent  of  the  literary 
sophists  was  fWicns  of  Ceos.  Establishing  himself 
at  Athens,  he  taught  "virtue"  or  "excellence,"  in 
the  sense  attached  to  the  word  by  Protagoras,  partly 
by  means  of  literary  subjectfij  partly  in  discourses  upon 
practical  ethics.  It  is  plain  that  Prodicus  was  an 
affected  pedant  Tet  his  simple  conventional  morality 
found  fiivor,  and  Plato  (^ep.,  600  C)  oouplea  him 
with  I^tagoras  in  his  testimony  to  t^e  popularity  of 
the  sophiste  and  their  teaching. 

At  Athens,  the  centre  of  the  intellectual  life  of 
Greece,  there  was  soon  to  be  found  a  host  of  sophists  : 
some  of  them  strangers,  others  citizens ;  some  of  them 
bred  under  Protagoras  and  Prodicus,  others  self- 
taught.^  In  the  teaching  of  the  sophists  of  this  younger 
generation  two  points  are  observable.  First,  their 
independence  of  philosophy  and  the  arts  being  assured, 
though  the^  continued  to  regard  ' '  civic  excellence ' '  as 
their  aim,  it  was  no  longer  necessary  lor  them  to  make 
the  SBBertion  of  its  claims  a  princijMl  element  in  Uieir 
exposition.  Secondly,  for  the  sake  of  novelty  they 
extended  their  range,  including  scientific  and  technical 
snUects,  but  handling  them,  and  teaching  their  pupils 
to  handle  them,  in  a  popular  way.  In  this  stage  of 
sophistry  then,  the  sophist,  though  not  a  specialist, 
trenched  upon  the  provinces  of  specialists ;  and  accord- 
ingly Plato  (F^ot,  318  E),  makes  Protagoras  pointedly 
refer  to  sophists  who,  "  when  yonng  men  have  made 
their  escape  from  the  arts,  plunge  them  once  more 
into  technical  study,  and  teach  them  such  subjects  as 
arithmetic,  astronomy,  geometry,  and  music.  The 
sophist  of  whom  the  I^atonic  Protagoras  is  here  think- 
ing was  ffippias  of  Elis,  who  gave  popular  lectures, 
not  only  upon  the  four  subjects  just  mentioned,  but 
also  upon  grammar,  mythology,  family  history,  archae- 
ology, Homerology,  and  the  education  of  yauth.  In 
this  polymath  we  see  at  once  the  degradation  of  the 
Bophistiy  of  culture  and  the  link  which  connects  Pro- 
tagoras and  Prodicus  with  the  eristics,  who  at  a  later 
period  taught,  not,  like  Hippias,  dl  branches  of  learn- 
ing, but  a  universally  applicable  method  of  disputation. 

Meanwhile,  Gorgias  of  Leontini,  who,  as  has  been 
Been,  had  studiea  and  r^ected  the  philosophy  of 
western  Greece,  gave  to  sophistry  a  new  direction  by 
bringing  to  the  mother  country  the  technical  study  of 
rhetoric, — especially  forensic  rhetoric  (Plato,  Gorg., 
454  B ;  ^.  Aristotle,  Rhet.,  1354  b  26),— which  study 
had  hegan  in  Sicily  with  Oorax  and  Ttsias  nearly  forty 
yean  before.  Gorgias  was  already  advanced  in  years 
and  rich  in  honors  when,  in  427,  he  visited  Athena  as 
Uie  head  of  an  embassy  sent  to  solicit  aid  against 
Syracuse.  Received  with  acclamation,  he  spent  the 
lest  of  his  long  life  in  central  Greece,  winning  applause 


by  the  display  of  his  oratorical  ^fls  and  acquiring 
wealth  by  the  teaching  of  rhetoric.  There  is  no  evi- 
dence tu  show  that  at  any  period  of  his  life  he  otUed 
himself  a  sophist ;  and,  as  Plato  j^Gorg.^  449  A)  makes 
him  describe  himself  as  a  M^u/^,  it  is  reasonable  tosiip- 
pose  that  he  preferred  that  title.  That  he  should  ao 
so  was  only  natural,  since  his  position  as  a  teacher  of 
rhetoric  was  already  secure  when  Protagoras  made  his 
first  appearance  in  the  character  of  a  sophist;  and,  as 
Protagoras,  Prodicus,  and  the  rest  of  the  sophists  of 
culture  offered  a  comprehensive  education,  of  which 
oratory  formed  only  a  part,  whilst  Gorgias  made  no 
pretence  of  leaching' "civic  exoellenoe"  (Plato,  Mmo, 
95  C),  and  found  a  BuhsUtote  for  philosophy,  not  in 
literature  gwierally,  but  in  the  profeswonal  study  of 
rhetoric  alone,  it  would  have  beeo  ooovniient  if  the 
distinction  between  sophistry  and  rhetoric  had  been 
maintained.  Biit,  though^  as  will  be  seen  hereafter, 
these  two  sorts  of  education  were  sometimes  distin- 
guished, GForgias  and  those  who  succeeded  him  as 
teachers  of  rhetoric,  such  as  Thrasymachus  of  Chaloe- 
don  and  Polus  of  Agngentum,  were  commonly  called 
by  the  title  which  Protagoras  had  assumed  and 
brought  into  familiar  use. 

Rhetorical  sophistry,  as  taught  by  Gorgias  with 
spe<»al  reference  to  the  requirements  of  the  law  courts, 
lei  by  an  easy  transition  to  political  sophistry.  Dur- 
ing the  century  which  had  elapsed  since  the  expulsion 
of  the  Pisistratjds  and  the  establishment  of  the  de- 
mocracy, the  Athenian  constitution  had  developed 
with  a  rapidity  which  produced  an  oligarchical  reac- 
tion, and  the  discusHioa  of  oon^tutional  principles 
and  precedents,  always  familiar  to  the  oitisen  of 
Aliens,  was  thus  abnormaUy  stimulated.   The  Pelo- 
ponnesian  War  too  not  only  added  a  deeper  interest  to 
ordinal?  questions  of  policy,  but  also  caused  the  rela- 
tions of  cRssentient  parties,  of  allied  and  belligerent 
states,  of  citizens  and  aliens,  of  bond  and  free,  of 
Greeks  and  barbuians,  to  be  eagerly  debated  in  the 
light  of  present  experience.    It  was  only  natural  then 
that  some  of  those  who  professed  to  prepare  young 
Athenians  for  public  life  should  give  to  th^r  teaching 
a  distinctively  poliUcal  direction  ;  and  aooordingly  we 
find  Isofnrates  recognising  teachers  of  politics,  and  dis- 
criminating them  at  once  from  those  eariier  sophists 
who  gave  popular  instruction  in  the  axta  and  from  the 
contemporary  eristics.    To  this  class,  that  of  the  po- 
litical sophists,  may  be  assigned  Lycophron,  Alcida- 
mas,  and  Isocrates  himself   For,  though  that  cele- 
brated personage  would  have  liked  to  be  called,  not 
"sophist,"  but  "political  philosopher,"  and  txied  to 
fasten  the  name  or  "sophist"  upon  his  opponents  the 
Sooratics,  it  is  clear  from  his  own  stotement  that  he 
was  commonly  ranked  with  the  sophists,  and  that  he 
had  no  claim,  except  on  the  score  of  superior  popu- 
larity and  sucoe:4S,  to  be  dissodated  from  the  other 
teachers  of  political  rhetoric.    It  is  true  that  he  wis 
not  a  political  sophist  of  the  vulgar  type,  that  as  a 
theorist  he  was  honest  and  patriotic,  and  that,  in  ad- 
dition to  his  fame  as  a  teacher,  he  had  a  dtstuict 
reputation  as  a  man  of  letters ;  but  he  was  a  professor 
of  political  rhetoric,  and^  such,  in  the  phraseolosy 
of  the  day,  a  sophist.    He  had  already  reached  the 
height  of  his  fame  when  Plato  opened  a  rival  school 
at  the  Academy,  and  potntediv  attached  him  in  the 
Gorgias,  the  Phixdrue,  and  the  Republic  Thence- 
forward there  was  a  perpetual  controversy  between 
the  rhetorician  and  the  philosopher,  and  the  stru^le 
of  educational  systems  condnued  until,  in  the  next 
generation,  the  philosophers  were  left  in  poBseasion  of 
the  field. 

While  the  sophistrj*  of  rhetoric  led  to  the  sophistry 
of  politics,  the  sophistry  of  culture  led  to  the  aophistiy 
of  disputation.  It  has  been  seen  that  the^  range  ot 
subjects  recognized  by  Protagoras  and  Prodicus  grad- 
ually extended  itself,  until  Hippias  professed  faiauKlf 
a  teacher  of  all  branches  of  learning,  including  in  his 
list  Bul^ecis  taught  by  artists  and  professional  inai» 
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bat  handling  them  from  a  popular  or  non -professional 
point  of  view.     The  successors  of  the  polymath 
churned  to  poesess  and  to  communicate,  not  the 
knowledge  of  atl  branches  of  learning,  but  an  aptitude 
tn  deahng  with  all  subjecte,  which  ai^tude  should 
make  tiie  Knowledge  of  any  subject  auperfiuona  In 
other  words,  the^  cultivated  skill  in  disputation.  Now 
ikill  in  disputation  is  plainly  a  valuable  accomplish- 
ment ;  and,  as  the  Aristotelian  logic  grew  out  of  the 
reguli^ed  discussions  of  the  eristics  and  their  pupils, 
the  disputant  sophistry  of  the  4th  century  deserves 
more  attention  and  more  respect  than  it  usually  re- 
ceives from  historians  of  Greek  thought    But  when 
men  set  themselves  to  cultivate  ^11  in  disputation, 
brespecUve  of  the  matter  debated, — ^when  men  regard 
the  matter  discussed,  not  as  a  serious  issue,  but  as  a 
thesis  upon  which  to  practice  their  powers  of  contro- 
versy,— they  learn  to  pursue,  not  truth,  but  victory  : 
and,  their  oriterion  or  ezcellenoe  having  been  thns 
perverted,  they  presently  prefer  ingenious  fitUacy  to 
solid  reasoning,  and  the  applause  of  oystaoders  to  the 
consciousnefls  of  honest  effort.    Indeed,  the  sopliists 
generally  had  a  predisposition  to  error  of  this  sort,  not 
mly  because  SoiHiistiy  was  from  the  beginning  a  sub- 
■dtute  for,  the  pursuit  of  truth,  but  also  because  the 
successful  professor,  travelling  from  city  to  city,  or 
settling  abroad,  eould  lake  no  part  in  public  affairs, 
and  thus  was  not  at  everv  step  reminded  of  the  im- 
portance of  the  "material  '  element  of  exposition  and 
reasoning.    Paradox,  however,  soon  becomes  stale, 
and  fallacy  wearisome.    Hence,  despite  its  original 
popularity,  eristical  sophistry  could  not  bom  its 
ground.   The  man  of  the  world  who  had  cultivated  it 
m  his  youth  regarded  it  in  riper  ^ears  as  a  foolish 
pedantajy,  or  at  best  as  a  prop«edeube  exercise ;  while 
the  senoua  student,  necessarily  preferring  that  form 
of  dispatation  which  recognized  truth  as  the  end 
uf  this  as  of  other  intellectual  processes,  betook 
himself  to  one  or  other  of  the  philosophies  of  the 
revival 

In  order  to  complete  this  sketch  of  the  development 
of  BOphistii'  in  the  latter  half  of  the  5th  century  and 
the  earlier  naif  of  the  4th,  it  is  necessary  next  to  take 
loconnt  of  Socrates  and  the  Socratics.  A  foe  to 
philosophy  and  a  renegade  from  art,  Socrates  took 
nis  departure  from  the  same  point  as  Protagoras,  and 
moved  in  the  same  direction,  that  of  the  education  of 
youth.  Finding  in  the  cultivation  of  "virtue"  or 
'  excellence ' '  a  snhstitute  for  the  pursuit  of  scientific 
tnithf  and  in  dentation  the  bcm  means  by  which 
"virtue"  or  ** excellence *'  could  be  attuned,  he  re- 
sembled at  once  the  sophists  of  ctdture  and  the  sophists 
of  eristic.  But,  inasmuohas  the  "virtue"  or  "excel- 
lence "  which  he  sought  was  that  of  the  man  rather 
than  that  of  the  official,  while  the  disputation  which 
he  practiced  had  for  its  aim  not  victory,  but  the  elimi- 
nation of  error,  the  differences  which  separated  him 
from  the  sophists  of  culture  and  the  sophista  of  eristic 
were  only  less  considerable  than  the  resemblances 
which  he  bore  to  both ;  and  further,  though  his 
whole  time  and  attention  were  bestowed  upon  the 
education  of  young  Athenians,  his  theory  of  the  rela- 
tioDS  of  teacher  and  pupil  diflF^red  from  that  of  the 
reoognized  professors  of  education,  inasmuch  as  the 
taking  of  fees  seemed  to  him  to  entail  a  base  surren- 
der of  the  teaoher^B  independence.  The  principal 
characteristics  of  Socrates'a  theory  of  education  were 
accepted,  mutatis  mutandia,  by  the  leading  Socratics. 
With  these  resemblanoes  to  the  contemporary  profes- 
sors of  education,  and  with  these  differences,  were 
Socrates  and  the  Socratics  sophists  or  not?  To  this 
quesUon  there  is  no  simple  answer,  yes  or  no.  It  is 
eeitun  that  Socrates's  oontemporaries  regarded  him  as 
k  sophist ;  and  it  was  only  reasonable  that  they  should 
w  r^;ard  him,  because  in  opposition  to  the  phj^cists 
of  the  past  and  the  artists  of  the  present  he  asserted 
the  claims  of  higher  ednoation.  But,  though  accord- 
ing to  the  phraseology  of  the  time  he  was  a  sophist,  he 


was  not  a  typiod  sophist, — his  principle  that,  while 
scientific  truth  is  unattainable  by  man,  right  opinion 
is  the  only  basis  of  right  action,  dearly  differentiating 
him  from  alt  the  other  professors  of  "  virtue. "  A^ain, 
as  the  Socrates — ^Plato  himself,  when  he  established 
himself  at  the  Academy,  being  no  exception — were, 
like  their  master,  educators  rathw  than  philosophers, 
and  in  their. teacning  laid  especial  stress  upon  aisons- 
sion.  they  too  were  doubtless  regarded  as  sophists,  not 
by  Isocrates  only,  but  by  their  contemporaries  in 
general ;  and  it  may  be  conjectured  that  the  disputa- 
tious tendencies  of  the  Megarian  school  made  it  all  the 
more  difiicult  for  Plato  and  others  to  secure  a  proper 
appreciation  of  the  difference  between  jiialectic,  or  dis- 
cussion with  a  view  to  the  discovery  of  truth,  and 
eristic,  or  discussion  with  a  view  to  victory.  Changing 
circumstances,  however,  carry  with  them  changes  in 
the  meaning  and  application  of  words.  Whereas,  so 
long  as  philosophy  was  in  abeyance  Sorarates  and  the 
Socratics  were  regarded  as  sophists  of  an  abnormal 
sort,  as  soon  as  philosophy  revived  it  was  dimly  per- 
ceived that,  in  so  far  as  Socrates  and  the  Socratics 
dissented  from  sophistry,  they  preserved  the  philo- 
sophical tradition.  This  being  so,  it  was  found  con- 
venient to  revise  the  terminology  of  the  past,  and  to 
include  in  the  philosophical  succession  those  who. 
though  not  philosophers,  had  cherished  the  sacred 
spark.  As  for  Socrates,  he  ranked  himself  neither 
with  the  philosophers,  who  professed  to  know,  nor 
with  the  sophists,  who  professed  to  teach  ;  and,  if  he 
sometimes  described  himself  ss  a  ^iXdatxpo^;  he  was 
careful  to  indicate  that  he  pretended  to  no  other 
knowledge  than  that  of  his  own  limitations. 

It  would  seem  then,  (1)  that  popular  nomenclature 
indaded  under  the  term  "sopnist"  all  teachers — 
whether  professors,  or,  like  Socrates,  amateurs— who 
communicated,  not  artistic  skill,  nor  philosophical 
theory,  but  a  genersd  or  liberal  education  ;  (2)  that, 
of  those  who  were  commonly  accounted  sophists,  some 

{professed  culture,  some  forensic  rhetoric,  some  po- 
itical  rhetoric,  some  eristic,  some  the  Socratics) 
dialectic:  (3)  thatthediffereDcea  between  the  different 
groups  of  sophists  were  not  inconsiderable,  and  that  in 
particular  the  teaching  of  the  rhetoricians  was  distinct 
m  origin,  and,  in  'so  Tar  as  its  aim  was  suooess  in  a 
spedal  walk  of  life,  distinct  in  character,  from  the 
more  general  teaching  of  the  sophists  of  culture,  the 
eristics,  and  the  dialecticians,  while  the  teaching  of 
the  difueotidans  was  discriminated  from  that  of  the 
rest,  in  ^  &r  as  Uie  turn  of  the  dialecticians  was 
truth,  or  at  least  the  bettering  of  opinion ;  and,  conse- 
quently) (4)  that,  in  awarding  praise  and  blame  t» 
8ot)histiy  and  its  representadves,  the  distinctive  charao- 
teristics  of  the  groups  above  enumerated  must  be  stu- 
diously kept  in  view. 

Lapse  of  time  and  change  of  circumstances  brought^ 
with  them,  not  merely  changes  in  the  subjects  taugnt, 
but  also  changes  in  the  popular  estimate  of  sophistry 
and  sophists.  The  first  and  most  obvious  sentiment 
which  sophistry  evoked  was  an  enthusiastic  and  ad- 
miring interest.  The  sophist  seemed  to  his  youthful 
hearers  to  open  a  new  field  of  intellectual  activity  and 
thereby  to  add  a  fresh  zest  to  existence.  _  But  in  pro- 
portion to  the  fascination  which  he  exerdsed  upon  the 
young  was  the  distmst  which  he  inspired  in  their  less 
pliable  eldera.  Not  onl^  were  they  dismayed  by  the 
:  novelty  of  the  sophistical  teaching^  but  also  they 
vaguely  perceived  tnat  it  was  subversive  of  authority, 
of  the  authority  of  the  parent  over  the  child  as  well  aa 
of  the  authority  of  the  state  over  the  citizen.  Of  the 
two  conflicting  sentiments,  the  favor  of  the  young, 
gaining  as  years  passed  away,  naturally  prevailed ; 
sophistry  ceased  to  be  novel,  and  attendance  in  the 
lecture-rooms  of  the  sophists  came  to  be  thought  not 
less  necessary  for  the  youth  than  attendance  in  the 
elementary  schools  for  the  boy.  The  lively  enthusiasm 
and  the  furious  opposition  which  greeted  Protagoras 
had  now  burnt  themselves  out,  and  before  long  thfr 
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sophist  was  trealed  by  the  man  of  the  woiid  aa  a 
harmless,  necessary  pedagogue. 

That  sophistry  must  be  studied  id  its  historical  develop- 
juent  wan  clearly  seen  by  Plato,  whose  dialogue  called  the 
Sophitt  eontaliu  a  formal  review  of  the  changing  jdiases  and 
aspects  of  sophistical  teaching,  llie  sattject  which  is  dis- 
cussed  in  that  dialogne  and  its  sncoessor  the  ^ateaman  being 
the  ^aeetion  "Are  sopfaiat,  statesman,  and  philosopher 
identical  or  different?'' the  Eleate  who  acts  as  protagonist 
seeks  a  definition  of  the  term  "sophist"  by  means  of  a 
series  of  dlTlsioos  or  dichotomies.  In  this  way  he  i^  led  to 
regard  the  sophist  successively — (1)  bs  a  practitioner  of  that 
branch  of  mercenary  persuasion  in  private  which  professes 
to  impart "  virtae"  and  exacts  payment  in  the  shape  of  a 
fbe,  in  opposition  to  the  flatterer  who  ofTen  pleasure,  ask- 
ing for  sustenance  in  i^um ;  (2)  as  a  practitioner  of  that 
branch  of  mental  trading  which  purveys  from  city  to  city 
discourses  and  lessons  about ''  virtae,"  in  opposition  to  the 
artist  who  similarly  purveys  disconnes  and  lessons  about  the 
arts ;  (3j  and  (4)  as  a  practitioner  of  those  branches  of 
mMital  tiading,  retail  and  wholesale,  which  purvey  dis- 
eouises  uid  lessons  about  "  virtue"  within  a  city,  in  oppo- 
sition to  the  artiste  who  similarly  purvey  discourses  and 
lessons  about  the  arts ;  (5)  as  a  practitioner  of  that  branch 
of  eristic  which  brings  to  the  professor  pecuniary  emolu- 
ment, eristic  being  the  systematic  form  of  antilogic,  and 
dealing  with  justice,  injustice,  and  other  abstractions,  and 
antilo^o  being  that  form  of  disputation  which  uses  ques- 
tion and  answer  in  private,  in  opposition  to  forensic,  which 
uses  continuous  discourse  in  the  law-courts ;  (6)  as  a  prac- 
titioner of  that  branch  of  education  which  purges  away  the 
vain  conceit  of  wisdom  by  means  of  cross-examination,  in 
opposition  to  the  traditional  method  of  reproof  or  admoni* 
tion.  These  definitions  being  thus  various,  the  Eleate 
notes  that  the  sophist,  in  consideration  of  a  fee,  disputes, 
and  teaches  others  lo  dispute,  about  things  divine,  cos- 
mical,  metaphysical,  legaC  politlaU,  technical,— in  fact, 
aboQt  everything, —not  having  knowledge  of  them,  because 
nniversal  knowledge  is  unattoinable ;  after  which  he  is  in 
a  position  to  define  the  sophist  (7)  as  a  conscious  impostor 
who,  in  private,  by  discontinuous  discoaiHS,  compels  his 
intevlooutor  to  contradict  himself,  in  (mposition  to  the 
dufwXayurfr,  who,  in  public,  by  continuous  discourse,  imposes 
upon  crowds. 

It  is  clear  that  the  final  definition  is  preferred,  not  be- 
cause  of  any  Intrinsic  snperiorily,  but  because  it  has  a  direct 
bearing  upon  the  qnestlon  "  An  sophist,  statesman,  and 

Shiloeopber  identical  or  different  T"  and  that  the  various 
eflnitkms  represent  difiierent  stages  or  forms  of  sophistry 
as  conoeived  {rom  difi'erent  points  of  view.  Thus  the  first 
and  second  definitions  represent  the  foundera  of  the  sophis- 
tey  of  cnltare,  Pmb^orae  and  Prodicos,  from  the  xeepective 
points  of  view  of  the  older  Athenians,  who  disliked  the 
new  cultnre,<and  the  younger  Athenians,  who  admired  it; 
the  third  and  fourth  definitions  represent  imitators  to 
whom  the  note  of  itinerancy  was  not  applicable ;  the  fifth 
definition  represents  the  earlier  eristics,  contemporaries  of 
Socrates,  whom  it  was  necessary  to  distinguish  from  the 
teachers  of  forensic  oratory ;  the  sixth  is  framed  to  meet 
the  anomalous  case  of  Socrates,  in  whom  many  saw  the 
typical  sophist  though  Plato  conceives  this  view  to  be  un- 
fortunate ',  and  the  seventh  and  final  definition,  having  in 
view  eristloal  sophistry  folly  developed,  distinguishes  it 
from  itiiioXtyt'i,  i^,  political  rhetoric,  but  at  the  same  time 
lilnts  that,  thoogh  MfivnM  and  jitri»Xayi<ri{  may  be  discrimi- 
uated,  they  are  nevertheless  near  akin,  the  one  being  the 
ape  of  philosophy,  the  other  the  ape  of  statesmanship.  In 
short,  Plato  traces  the  changes  which,  in  less  than  a  cen- 
tury, had  taken  place  in  the  meaning  of  the  term,  partly 
through  changes  in  the  practice  of  the  sophists,  partly 
through  changes  in  their  surronndiags  and  in  public 
opinion,  so  as  to  show  by  a  fiimiliar  instance  that  general 
terms  which  do  not  describe  natural  kinds  cannot  lutve  a 
atable  connotation. 

Kow  it  is  easy  to  see  that  In  this  careful  statement  Plato 
recognizes  three  periods.  The  first  four  definitions  represent 
the  period  of  Protagoras,  Prodicus,  and  their  immediate  suc- 
cessors, when  the  o^ ect  .■•ought  was  "  virtue,"  "  exdellenoe," 
"culture,"  and  the  means  to  it  was  literature.  The  fiftii 
and  sixth  definitions  represent  the  close  of  the  5th  century, 
when  sophistry  handled  eristically,  and  perhaps,  though 
Plato  demurs  to  the  inclusion,  dialectically,  questions  of 
justice,  injustice,  and  the  like,  itnnni  or  forensic  rhetoric 
being  In  proximate  rival.  The  seventh  definition  represents 
the  first  half  of  the  4tb  century,  when  sophistry  was  eristi- 
eal  in  a  wider  field,  having  for  its  rival,  not  forensic  rhetoric, 
but  the  rhetoric  of  the  assembly.  Plato's  clasflification  of 
ednoational  theories  is  then  substantially  the  classification 
adopted  io  this  article,  though,  whereas  here,  in  accordance 


'  with  well-rttested  popular  usage,  all  the  educational  theories 
'  mentioned  are  Included  nndeo*  the  bead  of  sophistry,  Plato 
allows  to  rhetoric,  forensic  and  pcriitical,  an  independent 
position,  and  hints  that  there  are  grounds  for  deiij-ing  the 
I  titie  of  sophist  to  the  dialectician  Socrates.  locidentaliy 
we  gather  two  important  fiusts/— (1)  ^at  ewtempotary 
with  the  dialectic  of  Socrates  there  was  an  eristic,  and  (2) 
that  this  eristic  was  mainly  applied  to  ethical  questions. 
Finally,  we  may  be  sure  that,  if  Plato  was  thus  carefhl  to 
distinguish  the  phases  and  aspects  of  sophistical  develcqt- 
ment,  he  oould  never  have  lUlen  Into  the  modem  error  of 
bestowing  upon  those  whom  the  Oreeks  called  sophists 
either  indiscriminate  censure  or  indiscriminate  laudation. 

(2)  Relations  of  Sophistry  lo  Education,  Literature, 
oniZ  Philosophy. — If  then  the  sophists,  from  Prota- 
goras to  Isoerates,  were  before  everything  educators. 
It  becomes  necessaiy  to  inquire  whether  their  labors 
marked  or  protnot^  an  advaace  in  educational  theory 
and  method.  At  the  beginning  of  the  5th  centuty  B.C. 
every  young  Greek  of  the  better  sort  already  received 
rudimcQtary  inBtniotjon,  not  only  in  music  and  gym- 
nastics, but  also  in  reading  and  writing.  Further,  in 
the  colonies,  and  especially  the  colonies  of  the  West, 
philosophy  and  art  had  done  something  for  higher 
education.  Thus  in  Italy  the  Pythagorean  school  was, 
in  the  fullest  sense  of  the  term,  an  educational  institu- 
tion ;  and  in  Sicily  the  rhetorical  teaching  of  Coras 
and  Tisias  was  presumably  educational  in  the  same 
sense  as  the  teaching  of  Gorgtas.  But  in  central 
Greece,  where,  at  any  rate  down -to  the  Persian  Wan^ 
politics,  domestic  and  foreign,  were  all-engrossing,  and 
left  the  citizen  little  leisure  for  self-cultivation,  the 
need  of  a  higher  education  had  hardly  made  itself  felt. 
The  overthrow  of  the  Per^ao  invaders  changed  all 
this.  Henceforward  Uie  best  of  Greek  art.  philoaonh;^, 
and  literatuie  grmvitated  to  Athens,  and  with  tneir 
conoentration  and  consequent  development  came  a 
general  and  growing  demand  for  teaching.  As  has 
been  seen,  it  was  just  at  this  period  that  phUoBophy 
and  art  ce»sed  to  lie  available  for  educational  purposes, 
and  acconiingly  the  literary  sophists  were  popular  pre- 
cisely because  they  offered  advaiieed  teaching  wBlch 
was  neither  philosophical  nor  artislia  Their  recogni- 
tion of  the  oeraand  and  their  attempt  to  satisfy  it  are 
no  small  claims  to  distinction.  That,  whereas  before 
the  time  of  Protagoras  there  was  little  systematic  etlu- 
cation  in  the  colonies  and  less  in  central  Greece,  af^r 
his  time  attendance  in  the  lecture-rooms  of  the  sophists 
was  the  customary  sequel  to  attendance  in  the  ele- 
mentary schools,  is  a  fact  which  speaks  for  itself. 

But  this  is  not  alL  The  ednoaUon  provided  W  the 
sophists  of  culture  had  positive  merits.  When  Prota- 
goras included  in  his  course  grammar,  style,  inter|>re- 
tation  of  the  poets,  and  oratory,  supplementing  his  own 
continuous  expositions  by  disputations  in  which  he  and 
his  pupils  took  part,  he  showed  a  not  inadequate  ap- 
preciation of  the  requisites  of  a  literary  educadon ; 
and  it  may  be  ooiHectured  that  his  comprehensive  pro- 
gramme, which  Prodicus  and  others  extended,  had 
something  to  do  with  the  development  of  that  versa- 
tility which  was  the  most  notable  element  in  the 
Athenian  character. 

There  is  less  to  be  said  for  the  teachers  of  rhetoric, 
politics,  and  eristio,  who,  in  limiting  themselves  each 
to  a  single  subject, — the  rhetcnifnsns  proper  or  forenno 
rhetoricianB  to  one  branch  of  oratory,  die'pf^it'idans  or 
poliUcal  rhetorieians  to  another,  and  the  eristics  to 
disputation, — ceased  to  be  educators  and  became  in- 
structors. Nevertheless,  rhetoric  and  disputation, 
though  at  the  present  day  strangely  n^ected  in 
English  schools  and  universities,  are,  within  _  their 
limits,  valuable  instruments ;  and,  as  spetnalicatioii  in 
teaching  does  not  necessarily  imply  specialization  in 
learning,  many  of  those  who  attended  the  lectures  and 
the  classes  of  a  rhetoriman  or  an  eristic  sought  and 
found  other  instruction  elsewhere.  It  womd  seem 
then  that  even  in  its  decline  iiopbistry  had  its  educa- 
tional use.  But  in  any  case  it  may  be  claimed  for  ita 
professors  that  in  tlie  course  of  »  oentuiy  th«y  dia- 
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covered  and  turned  to  account  most  of  the  instruments 
of  literary  education. 

With  these  considerable  merits,  normal  sophiBtry 
had  one  defect,  its  indifference  to  truth.  Despairing 
of  philosophy', — that  is  to  say,  of  physical  science, — 
the  sophists  were  prepared  to  go  all  lengths  in  skepti- 
cism. Accordingly  the  eipideictic  sophists  in  exposi- 
tion, and  the  argumentative  sophists  in  debate,  one 
and  all,  studied,  not  matter  but  style^  not  accuracy  but 
effect,  not  proof  but  persuasion.  In  short,  in  their 
hostility  to  science  they  refused  to  handle  literature  in 
a  sdentifio  spirit.  Thai  Una  defect  was  serioos  was 
diml^  apprehended  even  by  those  who  frequented  and 
admired  the  tectares  of  the  earlier  sophists ;  that  it 
was  fatal  was  clearly  seen  by  Soci-ates,  who,  himself 
oommooly  regarded  as  a  sophist,  emphatically  repre- 
hended, not  only  the  taking  of  fees,  which  was  after 
all  a  mere  incident,  objectionable  because  it  seemed  to 
preclude  independence  of  thought,  but  also  the  funda- 
mental disregard  of  truth  which  infected  every  part 
u)d  every  pnase  of  sophistical  teaching.  To  these 
contemporary  censures  the  modem  critic  cannot  refuse 
his  assent. 

To  literature  and  to  oratory  the  sophiste  rendered 
good  service.  Themselves  of  necessity  stylists,  because 
their  professional  suooess  largely  depended  upon  skil- 
ful and  effective  ezposiUon,  the  sophists  both  of  cultuTe 
and  of  rhetoric  were  professedly  teachers  of  the  rules 
of  grammar  and  the  principles  of  written  and  spoken 
diaoooTse.  Thus,  by  example  as  well  as  by  precept, 
they  not  only  taught  their  hearers  to  value  literary  and 
oratorical  excellence,  but  also  took  the  lead  in  fashion- 
ing the  style  of  their  time.  Their  influence  in  these 
respects  was  weighty  and  important.  Whereas  when 
sopnistry  began  prose  composition  was  hardly  practiced 
in  central  Greece,  the  sophists  were  still  the  leaders  in 
literature  and  oratoir  when  Plato  wrote  the  Republic, 
and  they  had  hardly  lost  their  position  when  De- 
mosthenes delivered  the  f^ilippics.  In  fact,  it  is  not 
too  much  to  say  that  it  was  the  sophists  who  provided 
those  great  masters  wi^  their  consummate  instru- 
ment, uid  it  detracts  but  little  from  the  merit  of  the 
makers  if  they  were  themselveB  anaUe  to  draw  from  it 
its  finer  tones. 

The  relation  of  sophistiy  to  philosoph;^  was  through- 
out one  of  pronounced  hostility,    from  the  days  of 
Z^rotagoras,  when  this  hostility  was  triumphant  and 
contemptuous,  to  the  days  of  Isoc rates,  when  it  was 
jealons  and  bitter,  the  sophists  were  declared  and 
oonaistont  skeptics.    But,  although  Protagoras  and 
Gorgias  had  examined  the  teaching  of  their  nrede- 
eeasoTS  so  far  as  to  satls^  themselves  of  its  futility 
and  to  draw  the  skeptical  inference,  their  study  of  the 
great  problem  of  the  day  was  preliminary  to  their 
BophistiT  rather  than  a  part  of  it ;  and,  as  the  over- 
throw of  philosophy  was  complete  and  the  attractions 
of  sophistry  were  aU-powerfol,  the  question,  "  What 
is  knowledge?"  ceased  for  a  time  to  claim  or  to 
veeeive  attention.   There  is  then  no  such  thing  as  a 
"sophistical  theory  of  knowledge."   Similarly,  the 
recognition  of  a    sophistical  ethic"  is,  to  say  the 
least,  misleading.  It  may  have  been  that  the  sopnists' 
preference  of  seeming  to  reality,  of  success  to  truth, 
had  a  mischievous  effect  upon  the  morality  of  the 
time  ;  but  it  is  clear  that  they  had  no  common  theory 
of  ethics,  and  there  is  no  warrant  for  the  assumption 
that  a  sophist,  as  such,  specially  interested  himself  in 
ethical  questions.    When  Protagoras  asserted  ' '  civic 
excellence  "  or  "  virtue"  to  be  the  end  of  education, 
he  neither  expressed  nor  implied  a  theory  of  morality. 
IVodiciis  in  iiis  platitudes  reflected  the  customary 
morality  of  the  time.  Gorgias  said  plainly  that  he  did 
not  teach  "virtne."   If  Hippias,  Polos,  and  Thrasy- 
machus  defied  conventional  morality,  they  did  so 
independent^  of  one  another,  and  in  this,  as  in  other 
matters,  they  were  disputants  maintaining  paradoxical 
theses,   rather  than  thinkers  announcing  heretical 
eonvicdons.   The  monUity  of  Isoerates  bore  a  certain 
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resemblance  to  that  of  Socrates.  In  short,  the  atti- 
tude of  the  sophists  towards  inquiry  in  general  pre- 
cluded them,  collectively  and  individually,  from 
attachment  to  any  particular  theory.  Tet  among  the 
so-called  sophists  there  were  two  who  had  philosophical 
leanings,  as  appears  in  their  willingness  to  be  called 
by  the  title  of  philosopher.  First,  Socrates,  whilst 
he  conceived  that  the  physicists  had  mistaken  the 
field  of  inquiry,  absolute  truth  being  unattainable, 
maintained,  as  has  been  seen,  that  one  opinion  was 
better  than  another,  and  that  consistoooy  of  opinion, 
resulting  in  consstency  of  action,  was  the  end  which, 
the  human  intellect  properly  proposes  to  itself.  Hence, 
thouph  an  agnostic,  he  was  not  unwilling  to  be  called 
a  philosopher,  in  so  far  as  \}c  pursued  such  truth  as 
vras  attainable  by  man.  Secondly,  when  sophistry 
had  begun  to  iall  into  contempt,  the  political  rheto- 
rician uocrates  claimed  for  himself  the  time-honored 
designation  of  philosopher,  "herein,"  says  Plato, 
"  resembling  some  tinker,  bald-pated  and  short  of  stat- 
ure, who,  having  made  money,  knocks  off  his  chains, 
goes  to  the  bath,  buys  a  new  suit,  and  then  takes  ad- 
vantage of  the  poverty  and  desolation  of  his  master's 
daughter  to  urge  upon  her  his  odious  addresses" 
{Rep.,  vi.  495  E).  It  will  Ije  seeUj  howeve^  that 
neither  Socrates  nor  Isoerates  was  philosopher  in  an^ 
strict  sense  of  the  word,  the  speculative  aims  of  physi- 
(»s(8  and  metaphysicians  being  foreign  to  the  practical 
theories  both  of  the  one  and  of  the  other. 

As  for  the  claBsiflcation  of  aoj^istical  methods,  ao  for 
their  criticism,  the  testimony  of  Flato  is  all-important.  It 
may  be  cotgectured  that,  when  he  emerged  from  the  purely 
Socratic  phase  of  his  earlier  years,  Plato  gave  himself  to 
the  study  of  contemporary  methods  of  education  and  to  the 
elaboration  of  an  edacational  system  of  hia  own,  and  that 
it  was  in  this  w^  that  he  oame  to  the  metaphysical  speon- 
latloua  of  his  matority.  It  may  be  imagined  fUrtfaer  that, 
when  he  established  himself  at  the  Academy,  bis  flnt  care 
was  to  draw  ap  a  scheme  of  education,  iucludiug  arith- 
metic, geometry  (plane  and  solid),  astronomy,  harmonica^ 
and  dialectic,  and  that  it  was  not  until  he  had  arranged 
for  the  carrying  out  of  this  programme  that  be  devoted 
himself  to  the  special  fbnctions  of  professor  of  philosophy. 
However  this  may  be,  we  find  amongst  his  writings, — in- 
termediate, as  it  would  seem,  between  the  Soctatic  con- 
versations of  his  flist  period  of  literary  activity  and  the 
metaphysical  disqalsitiona  of  a  later  time, — a  series  of 
dialogues  which,  however  varied  their  ostensible  snl^ects, 
agree  in  having  a  direct  bearing  upon  education.  Thus 
the  Protagorat  brings  the  educational  theory  of  Protagoras 
and  the  sophists  of  cultore  face  to  face  with  the  educational 
theory  of  Socrates,  so  as  to  expose  the  limitatioDS  of  both  ; 
the  (^giaa  deids  with  the  moral  aspect  of  the  teaobings  of 
the  forensic  rhetorician  Gorgias  and  the  political  rhetori- 
cian Isoerates,  and  the  intellectual  aspect  of  their  respective 
theories  of  education  is  handled  in  the  Phmlntt;  the  Meno 
on  the  one  hand  exhibits  the  strength  and  the  weakness 
of  the  teaching  of  Socrates,  and  on  the  other  brings  into 
view  the  makeshift  method  of  those  who,  despising  sys- 
tematic teaching,  regarded  the  practical  politician  as  the 
true  educator:  the  Euthydemua  has  for  its  subject  the  eristi- 
cal  method  ;  finally,  having  in  these  dialognes  characterized 
the  current  theories  of  ^ucation,  Plato  proceeds  in  the 
to  develop  an  original  scheme.  Plato's  criticisms 
of  theEOphiste  are  then,  In  the  opinion  of  the  present  writer, 
no  mere  ohiter  dicta,  introduced  for  purposes  of  literary  ' 
adornment  or  dramatic  efiect,  but  rather  the  expressiona 
of  profound  and  reasoned  conviotioo,  and,  as  such,  entitled 
at  any  r^  to  respect.  For  the  details  of  Plato's  critique, 
thereadersbonldgo.not  tothe  summaries  of  commentators, 
but  to  the  dialogues  themselves.  In  this  place  it  is  suffi- 
cient to  say  that,  while  Plato  accounts  no  echication  satis- 
factoty  which  baa  not  knowledge  for  its  basis,  be  emphati- 
cally prefers  the  skepticism  of  Socrates,  which,  despairing 
of  knowledge,  seeks  right  opinion,  to  the  skepticism  of  the 
sophists,  which,  despairing  of  knowledge,  abandons  tha 
attempt  to  better  existing  belle&. 

{5)  - The  Theory  of  Grote.—The  post-Platonic  his- 
torians and  critics,  who,  while  they  knew  the  earlier 
sophistry  only  through  tradition,  were  eye-witnesses 
of  the  sophistry  of  the  decadence,  were  more  alive  to 
the  faults  than  to  the  virtues  of  the  movement.  Over- 
looking the  di^erences  which  separated^e  humanists 
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from  the  erisbies,  and  both  of  theae  from  the  rhetori- 
cians, and  takine  no  aooouat  of  Socrates,  whom  they 
Tcw;arded  as  a  philosopher,  they  forgot  the  services 
which  Protatoras  and  Prodicus,  Gorrias  and  Isocrates, 
had  rendered  to  education  and  to  literature,  and  in- 
duded  the  yriuAa  profession  in  an  indiserimioate  and 
contemptuous  censure.  This  pr^udioe,  establishing 
itself  in  familiar  speech,  has  descended  from  anUquity 
to  modem  times,  coloring,  when  it  does  not  distort, 
the  narratives  of  biographers  and  the  criticismB  of 
commentators.  "The  Kophists,"  says  Grote,  "are 
spolcen  of  as  a  new  class  of  men,  or  sometimes  in  Ian- 
^age  which  implies  a  new  doctrinal  sect  or  school,  as  , 
if  they  then  sprang  up  in  Greece  for  the  first  time —  i 
ostentations  impostors,  flattering  and  duping  the  rich  | 
youth  for  their  own  personal  gain,  undermming  the  i 
morality  of  Athens,  public  and  private,  and  enooiir- ' 
agin^  their  pupils  to  the  unscrupulous  prosecution  of 
ambition  and  cupidity.  They  are  even  affirmed  to 
have  snoceeded  in  corrupting  the  seneral  morality,  so 
that  Athena  had  become  miserab^  degenerated  and 
vidouB  in  thB  latter  years  of  the  Peloponnesian  War, 
«s  compared  with  what  she  was  in  the  time  of  Milti- 
adee  and  Aristeides";  and,  sithongh  amongst  the 
pre-Grotjan  scholars  there  were  some  who  saw  as 
oleaily  as  Grote  himself  that  '*  the  sophists  are  a  much- 
oaltminiated  race"  (G.  H.  Lewes),  it  is  certain  that 
historians  of  philosophy,  and  editors  of  Plato, 
especially  the  "acumen  plumbeum  Stallbaumtt,"  had 
given  ample  occasion  for  the  energetic  protest  con- 
teined  in  the  funons  sixty-seventh  chapter  of  Grote's 
^lAory  of  Greece.  Amongst  the  many  merits  of  that 
admirable  scholar,  it  is  one  of  the  greatest  that  he  has 
hud  "  the  fiend  called  die  Sophistih,"  that  is  to  say, 
the  theoiy  that  sophistry  was  an  organized  conspiracy 
against  law  and  morals.  Nevertheless,  in  this  matter 
he  is  always  an  advocate;  and  it  maybe  thought  that, 
while  he  stuscessfnll^  disposes  of  the  current  slander, 
his  description  of  his  dients  needs  correction  in  some 
important  particulars.  Etenoe  the  following  para- 
graphs, while  they  will  resume  and  affirm  his  principal 
results,  will  qualif;^  and  impiu;n  some  of  his  positions. 

In  so  far  as  he  IS  critical,  Grote  leaves  little  to  be 
d^ired.  That  the  persons  styled  sophists  "were  not 
a  sect  or  school,  witn  common  doctnnes  or  method," 
is  dear.  Common  doctrine,  that  is  to  say,  common 
doctrine  of  a  positive  sort,  they  could  not  have,  be- 
cause, being  skeptics,  they  had  nothing  which  could 
be  called  positive  doctrine  ;  while  there  was  a  period 
when  even  their  skepticism  was  in  no  wise  distinctive, 
because  they  shared  It  with  all  of  nearly  all  theii  con- 
temporaries. Neither  were  they  united  a  common 
educational  method,  the  end  and  the  instruments  of 
education  being  diversely  conceived  by  Protagoras, 
Oorgias,  and  Isocrates,  to  say  nothing  of  the  wider 
differences  which  separate  these  three  from  the  eristics, 
and  all  the  four  normal  types  from  the  abnormal  type 
represented  by  Socrates. 

A^in,  it  is  certain  that  the  theoretical  and  practical 
morality  of  the  sophists,  regarded  as  a  class,  was 
"  neither  above  nor  bdow  the  standard  of  the  age." 
The  taking  of  fees,  the  pride  of  professional  success, 
and  the  teaching  of  rhetoric  are  no  proofs  either  of 
conscious  charlatanism  or  of  ingrained  depravity.  In- 
deed, we  have  evidence  of  sound,  if  conventional, 
prindple  in  IVodicus's  apologue  of  the  "Choice  of 
Heracles,"  and  of  honorable,  though  eccentric,  prac- 
tice in  the  story  of  Protagoras's  treatment  of  default- 
ing pupils.  But,  above  all,  it  is  antecedently  certain 
ibat  defection  from  the  ordinary  standard  of  morality 
would  have  precluded  the  success  which  the  sophists 
nD(]ue6tionab1y  sought  and  won.  In  fact,  public 
opinion  made  the  morality  of  the  sophists,  rather  than 
the  sophists  the  moralitv  of  public  opinion.  Hence, 
even  if  we  demur  to  the  judgment  of  Grote  that 
"Athens  at  the  dose  of  the  Peloponnesian  War  was 
not  more  corrupt  than  Athens  in  the  days  of  Mittiades 
and  Aristeides,  '  we  shall  not ' '  consider  the  sophists  as 


the  corrupters  of  Athenian  morality^"  but  rather  with 
Plato  lay  the^  blame  upon  sodety  itself,  which,  "  in 
popular  meetings,  law-courts,  theatres,  armies,  and 
other  great  gatnerincs,  with  uproarious  censure  and 
damorous  applause  '  vi.  492),  educates  young 

and  old,  ana  nshions  taem  aooordin^  to  its  pleasure. 

Nor  can  we  regard  "  Plato  and  his  followers  as  the 
authorized  teach^  of  the  Greek  nation  and  the 
sophists  as  the  dissenters."  On  the  contrary,  the 
sophists  were  in  quiet  possesaon  of  the  field  when 
Plato,  returning  to  Athens,  opened  the  rival  school 
of  the  Academy ;  and,  while  their  teaching  in  all  xe* 
specta  accommodated  itself  to  current  opinion,  hisi  in 
many  matters,  ran  directly  counter  to  it 

But  if  thus  far  Grote  s  protest  against  prevalent 
assumptions  carries  an  immediate  and  unhesitating 
conviction,  it  may  be  doubted  whether  his  positive 
statement  can  be  accounted  final.  "  The  appearance 
of  the  sophists,"  he  says,  "  was  no  new  fact.  .... 
The  paid  teachers — whom  modern  writers  set  down  as 
th«  sophists,  and  denounce  aa  the  modem  pestilence 
of  their  age— were  not  distinguished  in  any  mariced 
or  generic  way  from  their  predecessors."'  Now  it  is 
true  that  before  447  B.C.,  besides  the  teachers  of 
writing,  gymnastic,  and  masic^  to  whom  the  young 
Greek  resorted  for  elementary  instruction,  there  were 
artists  and  artisans  who  not  only  practiced  their  craflfi 
but  also  communicated  them  to  apprentices  and  pupils, 
and  that  accordingly  the  Platonic  Protagoras  recog- 
nizes in  the  gymnast  Iccus,  the  physician  Herodicus, 
and  the  musicians  Agathocles  and  Pythodides  fore- 
mnners  of  the  sophists.  But  the  foreranners  of  the 
sophists  are  not  to  be  confounded  with  the  sophists 
themselves,  and  the  difference  between  them  is  not  far 
to  seek.  Though  some  of  those  who  resorted  to  the 
teachers  of  rudiments  and  the  artists  derived  from 
them  such  substitute  for  "  higher  education  "  as  ma 
before  447  generally  obtainable,  it  was  only  incidentally 
that  the  teachers  of  rudiments  and  the  artists  com- 
municated anything  which  could  be  called  by  that 
Dame._  Contrariwise,  the  sophists  were  always  and 
essentially  professors  of  the  nigher  education ;  and, 
although  in  process  of  time  specialization  assimilated 
sophistoy  to  the  arts,  at  the  outset  at  any  rate,  its  de- 
dared  aim — the  cultivation  of  the  civic  chariicter — 
sufficiently  distinguished  sophistical  education  both 
from  mdimentary  instruction  and  from  artistic  train- 
ing. It  is  true  tx)0  that  in  some  of  the  colonies  phil- 
osophy had  busied  itself  with  higher  education ;  but 
here  agtun  the  forerunners  of  the  sophists  are  easily 
distinguished  from  the  sophists,  since  the  sophbls 
condemned,  not  only  the  scientific  specul^ions^  uf 
their  predecessors,  but  also  their  philosophioaJ  aims, 
and  offered  to  the  Greek  world  a  new  employment  for 
leisure,  a  new  intellectual  ambition. 

Nor  is  it  altogether  correct  to  say  that  "  .the  peracms 
styled  sophists  nad  no  principles  common  to  them  all 
and  distinguishing  them  from  others."  Various  as 
were  the  phases  through  which  sophistry  passed  be- 
tween the  middle  of  the.  5th  ccnturv  and  the  middle 
of  the  4th,  the  sophists — Socrates  nimself  being  no 
exception — had  in  their  declared  antagonism  to  phil- 
osophy a  common  characteristic ;  and,  if  in  the  in- 
terval, philosoplucal  speculation  being  temporarily 
suspended,  skepticism  ceased  for  the  time  to  pecu- 
liar, at  the  outset,  when  Protaforas  and  Gorgiaa  bn^e 
with  the  physicists,  and  in  the  seqnd,  when  Plato 
raised  the  cry  of  "  back  to  Pannenides,"  this  common 
characteristic  was  distinctive. 

Further,  it  may  be  doubted  whether  Grote  is  sufB- 
dendy  careful  to  distinguish  between'  the  charg^ 
brougnt  against  the  sophists  personally  and  the  criti- 
cism of  their  educational  methods.  When  the  sophists 
are  represented  as  consdous  impostors  who  "  poisoned 
and  demoralized  by  corrupt  teaching  the  Athenian 
moral  character,"  he  has,  as  has  been  seen,  an  easy 
and  complete  reply.  But  the  question  still  remains — 
Was  the  edmjation  provided  by  Protagoras,  by  Gorgiaw, 
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by  Isoctates.  by  the  eristics,  and  by  Socrateb  good, 
Iwd,  or  indifferent?  And,  though  the  modem  critics 
will  not  be  prepared  with  Plato  to  deny  the  name  of 
«dacation  to  all  teaching  which  is  not  based  upon  an 
oDtolojity,  it  may  nevertheless  be  thought  that  normal 
sophistry— as  opposed  to  the  sophistry  of  Socrates — 
was  in  various  degrees  unsatisfactory,  in  so  &r  as  it 
taratly  or  confessedly  ignored  the  material "  dement 
of  exposiUoa  or  leaBoning. 

Ado  if  Orote  OTerlooks  importaat  uireements  he 
Beenu  also  to  understate  important  difrerenoea.  Be- 
girding Protagoras,  Goigias,  and  Isocrates  as  types 
of  one  and  the  same  sopnistiy  (pp.  487,  493,  495, 499, 
544, 2d  edition)^  and  neglecting  as  slander  or  exaggera- 
tion all  the  evidence  in  regard  to  the  sophistry  of 
arisldc  (p.  540),  he  conceives  that  the  sophists' under- 
took "  to  educate  young  men  so  as  to  make  them  bet- 
t«r  qoalifijed  for  statesmen  or  ministers,"  and  that 
"that  which  stood  most  prominent  in  the  teaching  of 
Gomaa  and  the  other  sophists  was,  that  they  culti- 
ratea  and  improved  the  powers  of  public  speaking  in 
their  pupils.'  Excellent  as  a  statement  of  the  aim 
and  method  of  Isocrates,  and  tolerable  as  a  statement 
of  those  of  Gorgias,  these  phrases  are  inexact  if  a^ 
plied  to  Protaxorae,  vho^  making  "tsvic  virtue"  bis 
(um,  regarded  statesmanship  and  administration  as 
parts <^  "dvic  virtue,'*  and  consequently  aasij^ned  to 
oratory  no  more  than  a  subordinate  place  in  his  pro- 
gramme, while  to  the  eristics — whose  existence  ia  at- 
tested, not  only  by  Plato,  bat  also  by  Isocrates  and 
Aristotle — and  to  Sooratea — whom  Grote  himself  ac- 
counts a  sophist — the  description  is  plainly  and  pal- 
pably  inappropriate. 

Qnte's  note  about  the  eristical  sophlats  is  perhaps  the 
IcMt  mia&ebaty  part  of  his  exposition.  That  "  there  were 
ia  Athena  persoas  who  abused  the  dialectical  ezercifle  for 
ftfToleaa  pozzies"  he  admits;  bat  "  to  tieat  Euthydemns 
and  Dionysodonts  as  samples  of  '  Ilie  Sophists '  is,"  he 
contlnaefl,  "altogether  unwarrantable."  It  wonid  seem 
tiien  that,  while  he  regards  rhetoric  as  the  fanctioo  of  nor- 
mal sophistry,  taking  indifferently  as  his  types  Protagoras, 
OorgiaB,and  Isocrates,  he  acoount«  Euthydemus and  Diony- 
sodoma  (together  with  Socrates)  as  sophists,  bat  as  sophists 
«f  an  abnormal  sort,  who  may  therefore  be  neglected.  Now 
this  view  is  inconsistent  with  the  evidence  of  Plato,  who,  in 
the  Sopkiit,  in  hia  final  and  operative  definition,  gives 
prominence  to  the  eristical  element,  and  plainly  acconnts  it 
the  main  characteristic,  not  indeed  of  the  sophistry  of  the 
5th  centoiy,  bnt  of  the  sophistry  of  the  4th.  It  must  be 
prosamed  then  that,  in  virtne  of  hia  general  sospieions  of 
the  Platonic  testimony,  Grote  in  this  matter  leaves  the  8o- 
^fcW  out  of  accoant.  There  is,  however,  another  theory  of 
the  significance  of  Plato's  aliosions  to  eristical  sophistry, 
that  of  Prof.  H.  Sidgwick,  whose  brilliant  defence  of  Grote 
is  an  indiepensable  sttppiement  to  the  original  document. 
Giving  a  hearty  general  aasent  to  Grote's  theory,  Sidgwick 
nevertheless  introduces  qoalifications  similar  to  some  of 
those  which  are  suggested  in  this  article.  In  particular  he 
aUowB  that "  there  was  at  any  rate  enough  of  charlatanism 
in  Protagoras  and  Hippias  to  prevent  any  ardor  for  their 
historical  repatation,"  that  the  sophists  generally  "  had  in 
their  lifetime  more  suoceaa  than  they  deserved,"  that  it  was 
"antagonism  to  their  teaching  wbrich  developed  the  genius 
of  Socrates,"  and,  above  all,  that,  "  in  his  anxiety  to  do  jos- 
tiee  to  the  Sophist  Orote  laid  more  stress  than  is  at  all  neoee- 
Niy  on  the  partisanship  of  Plato."  Now  this  last  admission 
pneludes  Sidgwick  ftom  neglecting,  as  Grote  had  done,  the 
evidence  of  the  Euihyd«mtu.  Pointing  out  that  the  sophists 
of  that  dialogue  "  profess  ils  dptriis  iwi/ti\na¥  w/MTfhpai  hj 
ummia  dialogue,'  tlut "  they  challenge  the  interlocutor 
M%fw  Xtyor,"  titaA  "their  examples  are, drawn  from  com- 
mon objects  and  vnlgar  trades,"  that "  they  maintain  posi- 
tions that  we  know  to  have  been  held  by  Megariana  and 
Gyniea,"  he  infeis  that  "  what  we  have  here  presented  to  us 
as '  sraliifitic '  is  neither  more  nor  less  than  a  caricature  of 
the  Ifesarian  logic ; "  and  further,  on  the  ground  that  "  tlie 
whole  conception  of  Socrates  and  his  effect  on  his  contem- 
poraries, as  all  authorities  combine  to  represent  it,  requires 
08  to  asBonte  that  bis  manner  of  disconne  was  quite  novel, 
ttnt  no  one  befine  bad  systematic^ly  attempted  to  show 
MQ  their  ignorance  of  what  they  believed  uiemselves  to 
know,"  he  ta  "  disposed  to  think  that  the  art  of  disputation 
which  is  ascrilied  to  sophists  in  the  Eitthydemtis  and  the  8a- 
fiutei  land  exhaustively  analyzed  by  Aristotle  in  the  repi 


Za^i<rri((oi'  'EKiyX'^i')  Originated  entirely  with  Socrates,  and 
that  he  is  altogether  responsible  for  the  form  at  least  of  this 
socond  species  of  sophistic."  To  this  theory  the  present 
writer  is  unable  to  subscribe.  That  Plato  was  not  carefVil 
to  distinguish  the  Megariansand  the  Cynii:sfrom  the  eristi- 
cal sophists,  and  that  the  dispntantB  of  the  4th  uentury 
affected  some  of  the  mannerisms  of  the  greatest  dispntan  t  of 
the  5th  centory,  he  willingly  concedes.  But  he  cannot  allow 
either  that  theHegariana  and  the  Cynics  were  the  only  eris- 
tics, or  that  eristical  sophistry  began  with  Socrates.  Plainl  j 
this  is  not  the  place  for  a  ta\l  examination  of  the  question ; 
yet  it  may  be  remarked  :  (1)  that  the  previous  history  of 
the  sophists  of  the  S^ydamu,  who  had  been  professors  of 
tactios  (Xenophon,  Jfew.,  iii.  1,1),  swordsmanship,  and  for- 
ensic argnmentation,  implies  that  they  came  to  eristic,  not 
ftvm  the  sophistry  of  Socrates,  bnt  from  that  of  the  later 
humanists,  polymaths  of  the  type  of  Hippias ;  (2)  that  the 
fifth  and  sixth  definitions  of  the  Sophist,  in  which  "that 
branch  of  eristic  which  brings  pecuniary  gain  to  the  prac- 
titioner" is  opposed  to  the  "patience-trying,  purgative 
elenchus"  of  Socrates,  indicate  that  contemporary  with 
Socrates  there  were  eristics  whose  aims  were  not  his ;  (3) 
that,  whereas  the  sophist  of  the  final  definition  "  disputes, 
and  teaches  others  to  dispute,  abont  things  divine,  ooamical, 
metaphysical,  legal,  politicid,  technical,  in  Suit,  about  all 
things,"  we  have  no  ground  for  snppoting  that  the  Megap 
risns  and  the  Cynics  used  their  eristic  for  any  purpose  ex< 
cept  the  defence  of  theix  logical  heresies. 

Nor  IS  it  ppsnble  toaooept  the  statements  that  "  the 
splendid  genius,  the  lasting  iofluence,  and  the  reiter^ 
ated  polemics  or  Plato  have  stomped  the  name  sophist 
upon  the  men  against  whom  he  wrote  as  if  it  were 
their  recognized,  legitimate,  and  peculiar  designation," 
and  that  Plato  not  only  stole  the  name  out  of  gen- 
eral circulation,  in  order  to  fasten  it  specially  upon  his 
opponents  the  paid  teachers,  but  also  connected  With 
it  express  discreditable  attributes  which  formed  no  piirt 
of  its  primitive  and  recognized  meaning  and  were  alto- 
gether distinct  from,  though  grafted  upon,  the  vague 
sentiment  of  dislike  associated  with  it."  That  is  to 
say,  Orote  supposes  that  for  at  least  eight  and  forty 
years,  from  44?  to  399,  the  pud  profeasors  had  no  pro- 
fession^ title ;  that,  this  period  having  elapsea,  a 
youthful  opponent  anoceeded  in  fastening  an  uncom- 
plimentoiT  title,  not  only  upon  the  contemporary 
teachers,  but  also,  retrospectively,  upon  their  prede- 
cessors ;  and  that,  artfully  enhancing  the  indignity  of 
the  title  affixed,  he  thus  obscured,  perverted,  and 
effaced  the  records  and  the  memories  of  the  past. 
Manifestly  all  three  propositions  are  antecedently  im- 
probable. But  more  tnan  this  :  whereas  in  the  nomen- 
clature of  Plato's  contemporaries  Protagoras.  Goreias, 
Socrates,  Bionysodorus,  and  Isocrates  were  all  of  them 
sophists,  Plato  himselif  in  his  careful  investigation 
summarized  above  liraita  the  meaning  of  the  term  so 
that  it  shall  include  the  hnmanista  and  the  eris^ 
only.  Now,  if  his  use  of  the  term  was  stricter  than 
the  onstomary  use,  he  oan  hardly  be  held  answerable 
for  the  Utter. 

Nor  is  Grote  altogether  just  in  hts  account  of  Plato's 
attitude  towards  the  several  sophists,  or  altogether 

i'udtcnous  in  his  appredation  of  Plato's  testimony, 
[owever  contemptuous  in  his  portraiture  of  Hippias 
and  Dionysodorus.  hpwever  severe  in  his  polemio 
against  Isocrates,  Plato  regards  Protagoras  with  ad- 
miration and  Gorgias  with  respect.  While  he  empha- 
rizes  in  the  later  sophista  the  consequences  of  the 
ftindamental  error  of  sophistry, — its  indifference  to 
truth,— -he  does  honor  to  the  genius  and  the  originality 
of  the  leaders  of  the  movement.  Indeed,  the  author 
of  this  article  finds  in  the  writings  of  Rato  a  grave  and  . 
diseriminaUng  study  of  the  sevoral  forms  of  sophistry, 
but  no  trace  whatsoever  of  that  blind  hostility  whidi 
should  warrant  us  in  neglecting  his  clear  and  precise 
evidence. 

In  a  word,  the  present  writer  agrees  with  Grote  that 
the  sophists  were  not  a  sect  or  school  with  oommon 
doctrine  or  method ;  that  their  theoretical  and  practi- 
cal morality  was  neither  above  nor  below  that  of  their 
age,  being,  in  fact,  determined  by  it ;  and  that  Plato 
and  his  followers  are  not  to  be  regarded  a»^he  authoiv 
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ized  teachers  of  the  Greek  nation,  nor  the  aophiats  as 
the  dissenters,  but  vice  versa.  At  the  same  time,  in 
opposition  to  Grote,  he  maintains  that  the  appearance 
of  the  sophists  marked  a  new  departure,  in  so  far  as 
they  were  the  first  professors  of  higher  education  ' ' 
as  such:  that  they  agreed  in  the  rdection.of  "phi- 
losophy ' ;  that  the  education  which  the^  sevenilly 
gave  wsB  c^D  to  criticism,  inaamwsh  ag,  with  the  ex- 
ception or  Socrates,  they  attached  too  much  impor- 
tance to  the  form,  too  little  to  the  matter,  of  their  dis- 
courses and  ai^uments ;  that  humanism,  rhetoric, 
politic,  and  disputation  were  characteristic,  not  of  all 
sophists  collectively,  but  of  sections  of  the  profession  ; 
that  Plato  was  not  the  fiist  to  eive  a  special  meaning 
to  the  term  "sophist "  and  to  affix  tt  upon  the  profes- 
sors of  education  ;  and,  finally,  that  Plato's  evidetice 
is  in  all  eBsentuls  trustworthy. 

BiMiography. — On  the  si^iflcanceof  the  sophistical  move- 
ment, see  K  Zeller,  PkUoiophie  d.  Grieehen,  4th  ed.,  Leipsic, 
1^6,  i.  932~104L  {Pretocratie  PhUotophy,  London,  1881,  ii. 
384-^16);  a Qpote,  JJIttory  of  Orwee,  London,  1851,  etc. ch. 
Ixvii. ;  E.  U.  Cope,  **  On  the  Sophlats,"  and  "  On  the  So- 
phistical Rhetoric,"  in  Jour.  Clan,  and  f^.  Phitot.,  Gam- 
bridge,  ii.  1655,  and  iii.  1857,  &n  erudite  bat  inconclnsive 
reply  to  Orote;  H.  Sidgwiok,  "  The  Sopbiata,"  in  Jour,  of 
PhUeL,  CambridKe,  iv.  187-^  and  v.  1874,  a  brilliant  defenoe 
of  Grote;  A.  W.  Beon,  TV  Greek  PhUoaojAen,  London, 
1832,  i.  53-107.  Compare  Ethics,  vol.  vHi.  p.  508.  For 
lista  of  treatises  npon  the  life  and  teaching  of  particniar 
BophUtB,  see  Ueberweg,  QruntiriM  d.  Oeaeh.  d,  Phiiot.,  i.  ^§ 
S7-38  (i/wtory  of  i%tto»j)hjr,  London,  1880).  On  the  later 
ose  of  the  term  "sophist,"  see  Ehetoric.  {h.  ja.) 

SOPHOCLES,  the  most  perfect,  and  nest  to 
.^ehylus  the  greatest,  of  Greek  tragic  poets,  was  bom 
495  B.C.  and  died  406  b.c.  As  in  the  case  of  other 
Athenian  celebrities,  various  particulars  of  his  life  are 
handed  down,  few  of  which,  however,  deserve  much 
attention,  even  the  reports  attributed  to  contemporaries 
being  mostly  trivial  if  not  puerile.  He  is  known  to 
have  reached  old  age,  and  his  career  as  a  dramatist  is 
believed  to  have  extended  over  more  than  sixty  years 
(468-4061  His  &ther'B  name  was  Sophillus,  of  the 
deme  Coloqua  Hippius,  the  aristocratic  quarter,  where 
the  Government  of  the  Four  Hundred  was  aflerwards 
constituted.  The  family  burial-place  is  said  by  the 
anon^ous  hiocrapher  to  have  been  ten  stadia  from 
the  city,  on  the  Decelean  Way.  These  facts  run  counter 
to  the  tradition,  which  seems  to  have  been  already 
discredited  byAlexandrian  critics,  that  Sophillus  was 
an  artisan.  The  date  assigned  for  the  poet's  birth  is 
in  accordance  with  the  tale  that  young  Sophocles,  then 
a  pupil  of  the  musician  LampruSjWas  cnosen  to  lead 
the  chorus  of  boys  [i)iluv  Aenro/  (Ed.  7}/r.,  18)  in  the 
celebration  of  the  victory  of  Salamis  (480B.C.).  The 
time  of  his  death  is  fixed  by  the  allusions  to  it  in  the 
/Wrs  of  Aristophanes  and  in  the  JfuMn,  a  lost  ptay 
of  Pbryniohus,  the  comic  poet,  which  were  both  pro- 
duced m  405  B.C.,  shortly  before  the  capture  of  the 
city.  And  the  legend  which  implies  that  Lysander 
allowed  him  funeral  honors  is  one  of  those  which,  like 
the  story  of  Alexander  and  Pindar's  house  at  Thebes, 
we  can  at  least  wish  to  be  founded  on  fact,  though  we 
should  probably  substitute  Agis  for  Lvsander.  Apart 
from  tragic  victories,  the  event  of  Sopfiocles's  life  most 
fully  authenticated  is  his  appointment  at  the  age  of 
fifty-five  as  one  of  the  generals  who  served  with 
Pericles  in  the  Samian  War  (440-439  b.c.).  Conjec- 
ture has  been  rife  as  to  the  possibility  of  his  here  im- 
proving aoqudotanoe  with  Herodotus,  whom  he  prob- 
ably met  some  years  earlier  at  Athens  (see  Herodotus  ). 
But  the  distich  quoted  by  Plutarch — 

YlinT*  M  ircrnt'airra — 

is  a  slight  ground  on  which  to  reject  the  stronger  tra- 
dition^ according  to  which  Herodotus  was  ere  this 
established  at  Thurii ;  and  the  coincidences  in  their 
writings  may  be  accounted  for  by  their  having  draVn 
ftom  a  oommon  source.    The  fact  of  Sophocles'a  gen- 


eralship is  the  less  surprising  if  taken  in  oonitectioii 
with  the  interesting  remark  of  his  biographa  (whoGe 
Life,  though  absent  from  the  earliest  MS.  throufh 
some  mischance,  bearsmarksof  an  Alexandrian  origin) 
that  he  took  his  full  share  of  <avio  duties,  and  even 
served  on  foreign  embassies :  KoAdr  r*  kiratden^  nl 

krpd^iv  eimpt^,  laH  tvwoktrtif  lati  tv  irptopeiaif  i^tfra^tro. 

The  large  aoquuntanoeship  which  this  imijlies,  not 
only  in  Athens,  but  in  lonie  cities  generally,  is  a  point 
of  main  imfiortance  in  oonndering  the  opportmiitiee 
of  information  at  his  command.  And,  if  we  credit 
this  assertion,  we  are  the  more  at  liberty  to  doubt  the 
other  statement,  though  it  is  not  incrediUe,  tiiat  lus 
appointment  as  general  was  due  to  the  political  wisdom 
of  the  Antigone. 

The  testimony  borne  by  Aristophanes  to  the  amia- 
bility of  the  poet's  temper  (A  d'  eiico^  fih^  kv»&S' ,  dKoioc 
S"  iiai)  agrees  with  the  record  of  his  biographer  tbat 
he  was  universally  beloved.  And  the  anecdote  recalled 
by  Cephalus  in  Plato's  KepuUiCj  that  Sophocles  wel- 
comed the  release  from  the  passions  which  is  brought 
by  age,  accords  vrith  the  spirit  of  his  famous  Ode  to 
Love  in  the  Antigone.  The  Sophocles  who,  aoeordiiig 
to  Aristotle  {Rhel.^  iit.  IS),  said  of  the  Govemnimt 
of  the  Four  Hundred  that  it  was  the  better  of  two  bad 
alternatives  (probaUy  the  same  who  was  one  of  the 
probuliy  may  or  may  not  have  been  the  poet.  Other 

Oing  stories  are  hardly  worth  repeating, — as  that 
»  rebuked  his  love  of  pleasure  and  thought  him 
a  bad  general,  though  agoodpoet;  that  he  humorously 
boasted  of  his  own  generalship  "  in  affairs  of  love ; 
or  that  he  said  of  .^Ischylus  that  he  was  often  right 
without  knowing  it,  and  that  Euripides  represented 
men  as  they  are,  not  as  they  ought  to  be.  Such  trifles 
rather  reflect  contemporary  or  subsequent  impressioDS 
of  a  superficial  kind  than  tell  us  ati;^thing  about  the 
man  or  the  dramatist.  The  gibe  of  Aristophanes  (/hx, 
695  to.),  that  Sophocles  in  his  old  age  was  become  a 
very  Simonides  in  his  love  for  gain,  may  turn  on  some 
perversion  of  fact,*  without  being  altogether  fair  to 
either  poet.  It  is  oertunly  irreconcilable  with  the 
remark  (  Vtt.  Anon. )  that  in  spite  of  pressing  invitar 
tions  he  refused  to  leave  Athens  for  kings  courts. 
And  the  story  of  his  indictment  by  his  son  lophon  for 
incompetence  to  manage  his  affairs, — to  which  Cicer» 
has  given  some  weight  by  quoting  it  in  the  J)e  Senee- 
title^ — appears  to  be  really  traceable  to  Satyrus  (Jor.  t 
200  B.C.  j,  the  same  author  who  gave  publicity  to  the 
most  ridiculous  of  the  various  absurd  accounts  of  the 
poet's  death, — that  his  breath  fiuled  him  for  want  of 
a  pause  In  reading  some  passage  of  the  Antigone. 
Satyrus  is  at  least  the  sole  authority  for  the  defenoe 
of  the  aged  poet,  who,  after  recntinff  passages  from 
the  (Ed.  Col ,  is  supposed  to  have  said  to  his  accuaera, 
"  If  am  Sophocles  I  am  no  dotnrd,  and  if  I  dote  I  aa 
not  Sophocles."  On  the  other  hand,  we  need  not  the 
testimony  of  biographers  to  assure  us  that  he  vas 
devoted  to  Athens  and  renowned  for  piety.  He  is  said 
to  have  been  priest  of,  the  hero  Aloon  (or  Halon)  in 
his  old  age,  and  faimaelf  to  have  received  divine  honors 
after  death. 

That  the  duty  of  managing  the  actors  as  well  as  of 
training  the  chorus  belonged  to  the  author  is  well 
known.  But  did  .Slsohylus  act  in  his  own  plays? 
This  certainly  is  implied  in  the  tradition  that  Sophocles, 
because  of  the  weakness  of  his  voice,  was  the  first  poet 
.who  desisted  from  doing  so.  In  his  T^mvras,  how- 
ever, be  is  said  to  have  performed  on  the  lyre  to  ad- 
miration, and  in  his  I^atuico/i  ( perhaps  aaoorj^hssos) 
to  have  played  gracefully  the  game  of  hall  Varions 
minor  improvements  in  decoration  and  stage  carpentry 
are  attributed  to  him, — whether  truly  or  not  who  can 
tell  ?  It  is  more  interestinjij,  if  true,  that  he  wrote  his 
plays  having  certain  actors  m  his  eye ;  that  he  formed 

1  If  any  of  Sophoclea*8  elegies  or  odes  veie  *'  pot-bollere."  tU> 
mifcht  be  due  mther  to  his  easy  temper  (iAmUk)  In  jleiMat  to  a 
prevnk'iu  habit  of  the  time  than  to  any  meannev  (pwiawMor 
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ia  aaaoination  (siaeov)  for  the  promotion  of  liberal 
ealtare ;  and  that  he  was  tiie  first  to  introduce  three 
teboBoa  the  stajre.'  It  is  asserted  on  the  authority 
of  Aristoxenns  that  Sophocles  was  also  the  first  to 
employ  Phrj-gian  melodies.  And  it  is  easy  to  believe 
that  4j.,  693  sq.,  TVw^A.,  205  sq.,  were  aung  to  Phiy- 
xian  muuo,  though  there  are  strains  in  .^Ischvlus 
Jtff.,  Chotjjh.,  152  gq.,  423  sq.),  which  it  is  hara  to 
aiatinguish  essentially  from  these.  Ancient  critics  had 
also  noted  his  familiarity  with  Homer,  especially  with 
the  Odyts^y  his  power  of  selection  and  uf  extracting 
an  ezauisite  grace  from  all  he  touched  (whence  he  was 
tuunea  the  Attic  Bee"),  his  mingled  felicity  and 
boUoeas,  and,  above  all^  his  sufoUe  delineation  of  hu- 
mao  natnie  and  feeing.  Thef  observed  that  the 
balanced  proportions  anafine  artioolation  of  his  work 
are  SQch  that  in  a  single  half  line  or  phrase  he  often 
conveys  the  impression  of  an  entire  character.  Nor  is 
this  verdict  of  antlt^uity  likely  to  be  reversed- by  modem 
eritieism.  The  object  of  the  present  article,  however, 
is  not  to  pruse  Sophocles,  but  rather  to  describe  him. 
And  it  is  time  to  turn  &om  Alexandrian  or  Byzantine 
fancies  and  judgments  to  the  poet's  extant  works. 

His  minor  poems,  elegies,  paeans,  etc. ,  have  idl  per- 
iahedj  and  of  his  hundred  and  odd  dramas  only  seven 
remain.    These  all  belong  to  tl)e  period  of  his  maturity 
(he  had  no  decline) ;  aou  not  only  the  titles  (as  Leas- 
ing said)  but  some  scanty  fragments  of  more  than 
ninety  others  have  been  preserved.   Several  of  these 
were,  of  oouise,  satyrio  dramas.   And  this  recalls  a 
point  of  some  importance,  which  has  been  urged  on 
the  authority  of  Suidas,  who  says  that "  So{)hocles 
began  the  practice  of  pitting  play  against  play,  instead 
of  the  tL^tralogy."    If  it  were  meant  that  Sophocles  did 
not  exhibit  tetralogies,  this  Htatcment  woula'have  sim- 
ply to  be  rejected.    Fur  the  words  of  Suidas  (950  A.D. ) 
has  no  wei.^ht  against  quotations  from  the  lists  of 
tragic  victones  (6i6aaKa^!at)  which  there  is  no  other  rea- 
son for  discrediting.    The  remark  might  be  due  to  the 
impression  made  on  some  critics"  by  tlie  greater  com- 
plexity and  completeness  of  a  play  of  Sophocles — say 
the  (Edipux  Ti/ranmis  or  Antigone — as  compared,  say, 
nith  the  Fersoe  or  the  Septem  contra  T/ieb'is.    It  is 
distinctly  asserted,  for  example,  on  the  authority  of  , 
the  itSaaiiakiai,  that  the  Bacckff-  of  Euripides,  cer- 
tainly as  late  as  any  play  of  Sophocles,  was  one  of  a 
trilogy  or  tetralogy.   And  if  the  custom  was  thus| 
maintained  for  so  long  it  was  clearly  impossible  for 
any  mngle  competitor  to  break  through  it    But  it 
serans  probable  that  the  trilogy  had  ceased  to  be  the 
continuous  development  of  one  legend  or  cycle  of 
legends, — "presenting  Thebes  or  Pelops'  line," — if, 
inaeed,  it  ever  was  so  exclusively ;  ana  if,  as  Schbll 
and  others  have  suggested,  a  Soplioclean  tetralogy  was 
BI4II  linked  together  by  some  subtle  bond  of  tragic 
thought  or  feeling,  this  would  not  affect  the  criticism 
of  each  play  considered  as  an  artistic  whole.    At  the 
same  time  it  appears  that  the  satyric  drama  jo»t  its 
grosser  features  and  became  more  or  less  assimilated 
to  the  milder  form  of  tragedy.   And  these  changes, 
OT  something  like  them,  may  have  given  rise  to  the 
atatenient  in  Suida.<).' 

If  the  diction  of  Sophocles  sometimes  reminds  his 
lenders  of  the  Odysgef/,  the  subjects  of  his  playa  were 
more  frequently  chosen  from  those  later  epics  which 
snbeeqnently  came  to  be  embodied  in  the  epic  cycle, — 
Bach  as  the  jEtkiopu,  the  LittU  Iliad,  the  Ilfupfrm, 
the  Cypria,  the  Nnnti,  the  Tdegonm  (all  revolving 
roand  the  tale  of  Troy),  the  Th^aica,  the  OixnXiaQ 
iXuoit,  and  others,  including  probably,  though  there  is 
no  ineDtion  of  such  a  thing,  some  early  version  of  the 
.i^gonaatio  story.   In  one  or  other  of  these  heroic 

1  It  tills  wu  so,  It  moBt  have  been  previous  to  the  appeamace 
of  the  Orestean  trilDfty. 

*  The  ftdvantagea  and  defects  of  the  trilogy  as  a  dramatic  form 
•!«  admirably  stated  by  Q.  Gdnther,  OruTvisUge  der  Tragitchm 
Kmaut,  Berlin,  1885.  Tbe  snail  number  of  victories  attributed  to 
Sophocles.  Ic  proportion  to  the  number  of  his  plays,  U  only  Intel- 
Ifglbto  oa  th«  stqtpoattion  tbat  tbew  were  preseated  In  groups. 


poems  the  legends  of  all  the  great  cities  of  Hellas  were 
by  diis  time  embodied  ;  and,  though  there  must  also 
have  been  a  cloud  of  oral  tradition  floating  over  many 
a  sacred  spot,  the  dramatic  poet-  does  not  aeeiu,  unless 
in  the  (Edipus  Coloneus,  to  have  directly  drawn  from 
this.  He  was  content  to  quarry  from  the  epic  rhap- 
sodies the  materials  for  his  more  concentrated  art, 
much  as  Shakespeare  made  use  of  Hollinshed  or  Plu- 
tarch, or  as  the  subjects  of  Tennvson's  Idylla  of  the 
King  have  been  taken  from  Sir  lliomas  MaJory.  As 
Sophocles  has  been  accused  of  narrowing  the  range  of 
tragic  sympathy  from  Hellas  to  Athens,  it  deserves 
mention  here  that,-  of  some  hundred  subjects  of  plays 
attributed  to  him,  fifteen  only  are  connected  with  At- 
tica, while  exactly  the  same  number  belong  to  the  tale 
of  Argos,  twelve  are  Argotiautic,  and  thirty  Trojans 
Even  Corinthian  heroes  (Bellerophon,  Polyidus)  are 
not  left  out  It  seems  probable  on  the  whole  that, 
within  the  limits  allowed  by  convention,  Sophocles  was 
gnided  Btmpl;r  by  his  instanctive  percej^ion  of  the 
tragic  capabilities  of  a  particular  fable.  This  was  evi- 
dently Lessing's  view,  and  may  be  confirmed  by  quot- 
ing his  striking  remarks  upon  the  subject  of  one  of 
the  lost  tragedies,  the  Tliyeste*  at  Siq/on  : 

"Nacb  der  abecheallchen  Ifahlzeit,  die  Ihm  seio  Brnder 
bereit«t«,  fiog  er  nach  Sicyon.  Uod  bier  war  es  wo  er,  auf 
Befragung  des  Orakels,  wie  er  sich  an  seinem  Bruder  rachen 
soUte,  die  Antwort  bekam,  er  soUte  seine  eigne  Tocliter 
entehren.  Er  uberflel  dies  anch  anbekannter  Weise ;  uud 
auB  dieflem  Beischlafe  ward  ^gisth,  der  den  Atrens  bemach 
umbracbte,  erzeugt.  Die  Verzweiflung  ein«r  gesch^ndeten 
Prinzeasio  !  Von  eiriem  Unbebannten!  In  welchem  sie 
endlich  ihren  Vater  erkeont!  Eine  von  ihrem  Vater 
eQtehrt«  Tochter!  Und  ans  Bache  eotebrt !  GcflchSndet, 
einen  Morder  m  gebfiren!  Welclie  Situationea!  welche 
Scenen !" 

To  say  that  sul^idiary  or  collateral  motives  were 
never  pi-esent  to  Sophocles  in  the  selection  of  a  subject 
would,  however,  be  beyond  the  mark.  His  first  drama, 
the  TriptolemuK,  must  have  been  full  of  local  coloring  ; 
the  v^'ojs  appealed  powerfully  to  the  national  pride; 
and  in  the  (Edipm  Cohmeus  sonie  faint  echoM  even 
of  oligarchical  partisanslii|»  may  be  poivsibly  discerned. 
But,  even  where  they  oxisttd,  such  motives  were  col- 
lateral and  subsidiary :  they  were  never  primary.  All 
else  were  subordinated  to  the  dramatic,  or.  in  other 
words,  the  purely  human,  interest  of  the  fable.  This 
central  interest  is  even  more  dominant  and  nen-ading 
in  Sophocles  than  the  otherwise  supreme  influence  01 
religious  and  ethical  ideas.  The  idea  of  destiny,  fur 
example,  was  of  course  inseparable  from  Greek  tra- 
gedy. Its  prevalence  was  one  of  the  conditions  which 
presi(3ed  over  the  art  from  its  birth,  and,  unlike 
chylus,  who  wrestlas  with  gods,  our  poet  simply 
accepts  it,  both  as  a  datum  of  tradition  and  a  fact  of 
life.  But  in  the  free  handling  of  Sophocles  even  fate 
and  profidenee  are  adminicular  to  tragic  art.  They 
are  instruments  through  which  s>'mpathetic  emotion 
is  awakened,  deepened,  intensified.  And,  yhile  the 
vision  of  the  eternal  and  unwritten  laws  was  holier  yet, 
for  it  was  not  the  creation  of  any  former  age,  but  rose 
and  culminated  with  the  Sophoclean  drama,  still  to 
the  poet  and  his  Periclean  audience  this  was  no  ab- 
stract notion,  but  was  inseparable  from  their  impas- 
sioned contemplation  of  the  life  of  man — so  great  and 
yet  so  helpless,  aiming  so  high  and  falling  down  so  far.  a 
plaything  of  the  gods  and  yet  essentially  divine.  This 
lofty  vision  subdued  with  the  serenity  of  awe  the  ter- 
ror and  pity  of  the  scene,  but  from  neither  could  it 
take  a  single  tremor  or  a  single  tear.  Emotion  was 
the  element  in  which  Greek  tragedy  lived  and  moved, 
albeit  an  emotion  that  was  curbed  to  a  serene  stiltaeas 
through  its  very  depth  and  intensity. 

The  final  estimate  of  Sophoclean  tragedy  must 
largely  depend  upon  the  mode  in  which  his  treatment 
of  destiny  is  conceived.  That  .^Eschylua  had  risen  on 
the  wings  of  faith  to  a  height  of  prophetic  vision,  from 
whence  he  mio  the  triumph  of  equity  and  the  defeat 
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%f  wrong  as  an  etcniid  process  moving  on  toward  one 
divine  event, — that  be  realised  «n,  retrilmUon,  respon- 
Bibility,  aa  no  other  ancient  did, — ^pay  be  gladly  oon- 
oeded.  But  it  has  been  ai^ed '  that  because  Sopho- 
cles b  saddened  by  glancing  down  a«ain  at  actual  life, 
— because  in  the  fatalism  of  the  old  fables  he  finds 
the  reflection  of  a  truth, — he  in  so  far  takes  a  step 
backward  as  a  tragic  artist  Now  is  this  altogether 
just?  His  value  for  what  is  highest  in  man  is  none 
the  less  because  he  strips  it  of  earthly  rewards,  nor  is 
his  reverence  for  eternal  law  less  deep  because  he 
knows  that  its  workings  are  sometimes  nitiless.  Nor, 
onoe  more,  does  he  dubelieve  in  providence,  because 
experience  has  shown  him  that  the  end  towards  whii'h 
the  supreme  powers  lead  forth  mankind  is  BtUl  unseen. 
We  misB  something  of  the  ezoltant  energy  of  the 
Maratfaonian  man,  but  under  the  grave  and  gentle 
guidance  of  his  successor  we  lose  nothing  of  the  con- 
viction that  "because  right  is  right,  to  follow  right 
were  wisdom  in  the  scorn  of  conseciuence."  Not  only 
the  utter  devotion  of  Antigone,  but  the  lacerated  inno- 
cence of  (Edipus  and  Deianira,  the  tempted  trulJi  of 
Neoptolemua,  the  essential  nobility  of  Ajax,  leave  an 
impress  on  the  heart  which  is  ineffaceable,  and  must 
elevate  and  purify  while  it  remains.  In  one  respect, 
however^  it  must  be  admitted  that  Sophocles  is  not 
before  his  age.  There  is  an  element  of  unrelieval  vin- 
dictiveness,  not  merely  inherent  in  the  fables,  but 
inseparable  from  the  poet's  handling  of  some  themes, 
which  is  only  too  consistent  with  the  temper  of  the 
"tyrant  city."  .^schylua  represents  this  with  equal 
dramatic  vividness,  bat  he  associates  it,  not  with  hero- 
ism, but  with  crime. 

Sophocles  is  often  praised  for  skilful  construction. 
But  the  secret  of  bis  skill  depends  in  large  measure  on 
the  profound  way  in  which  the  oentral  situation  in 
each  of  his  fables  has  been  conceived  and  felt  Con- 
centration is  the  distinguishing  note  of  tragedy,  and 
it  is  by  greater  concentration  that  Sophocles  is  distin- 
guished from  other  tragic  poets.  In  the  Septem,  cnn- 
tra  Thebaa,  or  the  I^mnethetu,  there  is  still  somewhat 
of  epic  enlargement  and  breadth ;  in  the  Hecuba,  and 
other  dramas  of  Euripides,  separate  scenes  have  an 
idyllic  beauty  and  tenderness  which  affect  us  more 
thaji  the  progress  of  the  action  as  a  whole,  a  defect 
whicb  the  poet  sometimes  tries  to  compensate  by  some 
novel  denouement  or  catastrophe.  But  in  following  a 
Sophoclean  tragedy  we  are  carried  steadily  and  swiftly 
onward,  looking  neither  to  the  right  nor  to  the  left; 
the  more  elaborately  an^  scene  or  single  speech  is 
wrought,  tlie  more  does  it  contribute  to  enhance  the 
main  emotion,  and  if  there  is  a  deliberate  pause  it  is 
felt  either  as  a  welcome  breatbiqg  space  or  as  the  calm 
of  brooding  expectancy. 

The  result  of  this  method  is  the  union,  in  the  highest 
degree,  of  simplicity  with  complexity,  of  largenes^sof 
design  with  absolute  finish,  of  grandeur  with  harmony. 
Superfluities  are  thrown  off  without  an  effort  through 
the  burning  of  the  fira  within.  Crude  elements  are 
fused  and  made  transparent  What  look  like  orna- 
ments are  found  to  be  inseparable  from  the  organic 
whole.  Each  of  the  plays  is  admirable  in  structuro, 
not  because  it  is  cleverly  put  together,  but  because  it 
is  so  completely  alive. 

The  spectator  of  a  Sophoclean  tragedy  was  invited  to 
witness  the  supreme  crius  of  an  individual  desUny, 
and  was  possessed  at  the  outset  with  the  circumstances 
of  the  decisive  moment  Except  in  the  Traehinia; 
where  the  retrcspective  soliloquy  of  Deianira  is  in- 
tended to  emphasize  her  lonely  position,  this  exposi- 
tion is  effected  through  a  brief  dialogue,  in  which  the 
prot^onist  may  or  may  not  take  part.  In  the  (Edi- 
pus  Ti/rannm  the  king's  entrance  and  his  colloquy 
with  the  aged  priest,  introduce  the  audience  at  once 
to  the  action  and  to  the  chief  person.  In  the  Ajax 
and  FhUoctetai  the  entrance  or  discovery  of  tlie  hero 

1  OOnther,  op  dL 


is  made  mure  impressive  by  being  delayed.  Imme- 
diately afler  the  prologt»  the  chorus  enter,  nombeir- 
ing  fifteen,  either  chanting  in  procession,  as  in  the 
Antigone  and  (Ed.  Tjp: ,  or  dispersedly  aa  in  the  (Ed. 
Col.  and  PkUoctetet,  or,  thirdly,  as  in  the  Eleetra, 
where,  after  entering  silently  during  the  monody  of  the 
heroine,  and  taking  up  their  position  in  the  orchestn, 
they  address  her  one  hy  one.  With  a  remarkable  ex- 
ception, to  be  noted  presently,  the  chorus  having  ODoe 
entered  remain  to  the  end.  They  always  stand  in 
some  carefully  actuated  relation  to  the  principal  figure. 
The  elders  of  Theoea,  whose  age  and  coldness  throw  into 
relief  the  fervor  and  the  desolation  of  Antigone,  an 
the  very  men  to  realize  the  calamity  of  (Edipus,  and, 
while  horror-stricken,  to  lament  his  fall.  The  rude 
Salaminian  mariners  are  loval  to  i^az,  bat  cannot 
enter  into  his  grief.  The  Trachiman  maidem  would 
gladlv  support  Deianira,  who  has  won  their  hearts, 
but  tney  are  too  young  and  inexperienced  for  the  task. 
The  noble  Argive  women  can  sympathiie  with  the 
sorrows  of  Electra,  but  no  qrmpatfay  can  soodie  her 
distress. 

The  parodos  of  the  chorus  is  followed  by  the  firat 
scene  or  epeitodion,  with  which  the  acUon  may  be  said 
to  begin.    For  in  the  course  of  this  the  spectator's 
interest  is  strongly  roused  by  some  new  ciroumsttnce 
involving  an  unforseen  complication, — the  awakening 
of  Ajftx  iAj-),  the  burial  of  Polynioes  (iint-i,  the 
dream  of  Clytsemneatra  {EL),  the  dark  utteranoeof 
Tiresias  ( f^d.  T^r.),  the  arrival  of  Licbas  with  lole 
(TVocA.),  the  report  of  Ismene  annoamaM  Creon's 
coming  ( (Ed.  Col. ),  the  sudden  entreaty  of  FbiloatetM 
crossed  bv  the  entrance  of  the  pretended  mariner 
(Phil. ).    The  action  from  this  point  onwards  is  like  a 
steadil:^-floiring  stream  into  which  a  swift  and  turbu- 
lent tributaiT  has  suddenly  fallen,  and  the  interest 
advances  with  rapid  and  continuous  climax  until  the 
culmination  is  reached  and  the  catastrophe  is  certun. 
The  manner  in  which  this  is  done,  through  the  inter 
weaving  of  the  H<^e<c-  and  arixofiiAia  of  the  dialogue 
with  tne  ar&aifta  of  the  chorus,  and  the  xofi/iot  and 
KOfifiariK&  (where  there  is  intercban^  between  the 
chorus  and  the  persons),  is  very  di^rent  in  diffo^nt 
dramas^  one  of  the  principal  charms^  of  Sophocles 
being  his  power  of  ingenious  variation  in  the  employ- 
ment of  nis  resources.   Not  less  admimUe  is  tue 
strength  with  which  he  auBtains  the  interest  afler 
the  peripeleia'  whether,  as  in  the  Antiffon^hy  heap- 
ing sorrow  upon  sorrow,  or,  as  in  the  first  (Edipua,  hy 
passing  fVom  horror  to  tenderness  and  unlocking  the 
fountain  of  tears.   Hie  extreme  point  of  boldness  iu 
arrangement  is  reached  in  the  Ajax,  where  the  chorus 
and  Tecmessa,  having  been  warned  of  the  impending 
danger,  depart  sevei^ly  in  quest  of  the  Tanisbed  hero, 
and  thus  leave  not  only  the  stage  but  the  orchestia 
vacant  for  the  soliloquy  that  pret^es  his  suicide. 

No  such  general  description  as  has  been  here  at- 
tempted can  jsive  even  a  remote  impression  of  the 
march  of  Sophoclean  tragedy, — ^by  what  subtle  yet 
firm  and  strongly  marked  gradations  the  plot  is  un- 
folded; how  stroke  after  stroke  oonteibutes  to  the 
harmonious  totality  of  feeling ;  what  vivid  intaiiliyi 
on  the  stage,  in  the  orchestra,  and  between  both, 
builds  up  the  migestic,  ever-moving  speotable.  Sz- 
amine,  for  example,  the  opening  scene  or  irpSkoyos<£ 
the  (Edwus  7)/ra»nm.   Its  funcUon  is  merely  to  pn»- 

Sound  the  situation ;  yet  it  is  in  itself  a  nuniatme 
rama.  First  there  is  the  silent  spectacle  of  the  eagfr 
throng  of  suppliants  at  the  palace  g&te. — ^young  chil- 
dren, youths,  and  aged  priests.  To  them  the  king 
appears,  with  royal  condescension  and  true  public  leal 
The  priest  expresses  their  heartfelt  loyalty,  deBcrihee 
the  distress  of  Thebes,  and,  extolling  CKdipus's  past 
services,  implores  him  to  exercise  his  consummate  wis- 
dom for  the  relief  of  his  people.  The  king's  reply  un- 

t  A  trasio  action  boa  five  ■tatree,  lAence  the  five  acts  of  Um 
modern  drama :  tbe  Btart,  tbe  tue,  tbe  belcht,  the  cbann.  tba 

close. 
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Tob  yet  farther  his  inoesBant  watchfulness  aiid  anxious 
eara  for  his  suljeets.  And  he  diacloaes  a  nev  olgect  tp 
their  ezpeotanqr  and  hope.  Gxeon,  a  lOTal  persoD, 
hid  been  neat  to  Belphi,  and  should  ere  then  have  re- 
tained with  the  response  of  Apollo.  At  this  all  hearts 
m  tremblinx  in  suspense,  when  a  figure  is  seen  ap- 
woaching.  He  is  wreathed  with  Apollo's  laurel ;  he 
loo^  ohenful.  What  has  Phoebus  said  ?  Another 
moment  of  suspense  is  interposed.  Then  the  oracle 
is  leoeated, — so  thrilling  to  the  spectator  who  under- 
Btanas  the  story,  so  full  of  doubt  and  hope  and  dread 
to  all  the  persons  of  the  drama :  "  It  is  for  the  blood 
of  Laius — ^his  murderers  are  harbored  in  the  land  of 
Thebes.  The  country  must  be  purged."  That  is  the 
(Hilminatinjr  point  of  the  little  tragedy.  While  (Edi- 
pas  asks  for  information,  while  in  gayety  of  heart 
he  undertakes  the  search,  while  he  bids  the  folk  of 
Cadmua  to  be  summoned  thither,  speotaton  have 
just  time  to  take  in  the  &U  ugnifieance  of  what  has 
psssed,  whidi  eveiy  word  that  is  iitt.ered  sends  further 
bone.   AU  this  in  150  lines! 

Or,  once  more,  consider  the  employment  of  narra- 
tive by  this  great  poet    The  Jhfranvm  might  be  again 
adduced,  but  let  us  turn  instead  to  the  AyitigoM  and 
.  the  TrackinuK.    The  speech  of  the  messenger  in  the 
Antigone.,  the  speeches  of  Hyllua  and  the  Nurse  in 
the  Trachinice,  occur  at  the  supreme  crises  of  the  two 
dramas.    Yet  there  is  no  sense  of  anv  retardation  in 
the  action  by  the  report  of  what  has  oeen  happening 
elsewhere.    Much  rather  the  audience  are  carried 
tovathleasly  along,  while  each  speaker  brings  before 
their  mental  yiuou  the  scene  of  which  he  had  himself 
been  part.   It  is  a  drama  within  the  drama,  an  action 
ming  from  its  startinj^  point  in  rapid  dimax,  swift, 
full,  oonoentrated,  until  that  wave  sobeidee,  and  is 
f  jllowed  by  a  moment  of  thrilling  expectation.  Nor 
is  this  aU.    The  narrative  of  the  messenger  is  over- 
heard by  Eurydioe,  that  of  Hyllus  is  heard  by  Bei- 
anira,  that  of  Nurse  by  the  chorus  of  Maidens.  And 
in  each  case  a  poignant  of  tragic  significance  is  added 
by  this  circumstance,  while  the  ff^ait  in  the  AntigoTte^ 
and  that  of  Hyllus  in  a  yet  higher  degree,  bind  together 
in  CDC  the  twofold  interest  of  an  action  which  might 
otberwiae  seem  in  danger  of  distracting  the  spectator. 

So  profound  is  the  contrivance,  or,  to  speak  more 
accurately,  such  is  the  strength  of  central  reeling  and 
conception,  which  secures  the  grace  of  unity  in  com- 
plexity to  the  Sophoolean  drama.  * 
The  proportion  of  the  lyrics  to  the  level  dialogue  is 
considerably  less  on  the  average  in  Sophodea  than  in 
.^achylns,  as  might  be  expected  f^m  the  development 
of  the  ^purely  dramatic  element,  and  the  consequent 
sabordiDation  of  the  chorus  to  the  protagonist.  In 
the  seven  extant  plays  the  lyrical  portion  ranges  from 
one-fifth  to  nearly  one-third,  being  highest  in  the 
Antigone  and  lowest  in  the  (Edipua  Tvranmu.  The 
distribution  of  the  lyrical  parts  is  still  more  widely 
diversified.    In  the  Electra,  for  instance,  the  chorus 
has  less  to  do  than  in  the  (Edipua  Tyrannm,  althoufth 
in  the  former  the  lyrics  constitute  one-fourth,  and  in 
the  latt«r  only  one-fiflh  of  the  whole.    But  then  the 
part  of  Klectra  is  favorable  to  lyrical  outbursts,  whereas 
It  is  only  after  the  tragic  change  that  (Edipns  can  ap- 
DFOpriately  pass  from  the  stately  senarius  to  Uie  broken 
ttjiguafire  of  the  dochmiac  and  the  "  lamenting  "  ana- 
paest.   The  protagonists  of  the  Ajax  and  the  I^itoc- 
iefe»  had  also  large  opportunities  for  vocal  display. 

The  union  of  strict  symmetry  with  fi:«eaom  and 
variety  which  is  throughout  characteristic  of  the  work 
of  Sophocles  is  especitulv  noticeable  in  his  handling  of 
the  tragic  metres.  In  the  iambics  of  his  dialogue,  as 
oompareil  with  those  of  JGschylus,  there  is  an  ^vance 
which  may  be  compared  with  the  transition  Irom  "Mar- 
lowe's miA^t^  line  '  to  the  subtler  harmonies  of  Shake- 
Bpemre.  Felicitous  pauses,  the  linking  on  of  line  to 
hne,  trisyllabic  feet  introduced  for  special  effects,  al- 
Eteradon  both  hard  and  soft,  length  of  speeches  art- 
faJly  suited  to  character  and  situations,  adaptation  of 


the  cBBsora  to  the  feeling  expressed,  are  some  of  the 
points  which  occur  most  readily  in  thinking  of  his 
satariL  A  minute  spedalit^  may  be  noted  as  illns- 
trative  of  his  manner  in  this  respect.  Where  a  line 
is  broken  by  a  pause  towards  the  end,  and  the  latter 
phrase  runs  on  into  the  following  line,  elision  some- 
times takes  place  between  the  lines,  e.g.  {(Ed.  ^/r., 
332-3) : 

This  is  called  tynapheia^  and  is  peculiar  to  Soph- 
ocles. 

He  differentiates  more  than  .^^hylus  does  between 
the  metres  to  be  employed  in  the  xoiiftoi  (including  the 
KOfifiarisA)  and  in  tne  choral  odes.  The  dochimus, 
cretio,  and  free  anapaest  are  employed  chiefly  in  the 
KOfifiol.  In  the  stasima  he  has  greatly  developed  the 
use  of  logacedic  and  particularly  of  glyconic  rhythms, 
and  far  less  frequently  than  his  predecessor  indulges 
in  long  continuous  runs  of  dactyls  or  trochees.  The 
light  trochaic  line  -^"^ — vjj_w — ,  so  frequent  in  iSls- 
chylus,  is  comparatively  rare  in  Sophocles.  If,  from 
the  very  seventy  with  which  the  choral  element  is 
subordinated  to  the  purely  dramatic,  his  lyrics  have 
neither  the  magnificent  sweep  of  jiSschylus  nor  the 
"linked  sweetness"  of  Euripides,  they  have  a  oon- 
cinnity  and  point,  a  directness  of  aim,  and  a  truth  of 
dramatic  keeping,  more  perfect  than  is  to  be  found  in 
either.  And  even  in  grandeur  it  would  be  hard  to  find 
many  passages  to  bear  comparison  with  the  second 
stasimon,  or  central  ode,  either  of  the  Antigone 
(eviaiftovet  olai  (coiwv)  or  the  first  (Edipua  (et  ftot  ^metri 
^povTi).  Nor  does  anything  in  Euripides  equal  in 
grace  and  sweetness  the  famous  eulo^  on  Colonns 
(the  poet's  birthplace}  in  the  (Edipua  Cohneua. 

Sophoolfls  was  edited  (probably  from  the  Venetian  MSB.) 
by  AlduB  Bbuntdufl,  with  help  of  Mnsams,  in  1602.  The 
Jnntlne  editions,  In  which  the  text  of  Aldos  was  sligfatiy 

modified  with  the  help  of  Florentine  H3S.,  were  published 
in  15^  1547,  respectively.  An  edition  of  the  Scholia,  very 
nearly  corre^nding  to  those  on  the  margin  of  the  Medi- 
oean  or  cdiief  Xanrentian  MS.  (Ia  or  L)  had  previoosly  ap- 
peared at  Borne  in  1618.  The  flnt  great  modificatioa  of  the 
text  was  due  to  Tamebas,  who  had  oocess  to  the  Parisian 
HSS.;  but  he  was  not  fortanate  in  bla  selection.  The 
earliest  editors  had  been  aware  that  the  traditional  arrange- 
ment  of  the  metres  was  &nl^,  hnt  little  my  had  been 
made  towards  a  readjnitment.  Kow  it  bo  happens  that  the 
Parisian  MS.  T,  which  is  a  copy  of  the  recension  of  TH- 
clinias,  an  early  14th-c6ntary  scholar,  contains  also  the 
metrical  views  of  the  same  editor ;  and,  haviog  found  (aa 
he  erroneously  supposed)  a  sound  antiiority,  Tameboa 
blindly  adopted  it,  and  was  followed  in  this  by  H.  Stepba- 
nus  (1568),  Capperonier,  and  Vauvillen  in  France,  and 
Canter  in  Holland  (who  was  the  first  to  mark  the  corre- 
spondence of  strophe  and  antistrophe).  This  error  was  to. 
a  large  extent  corrected  by  Bmnck  (1796),  who  rightly- 

ftreferred  I^.  A  (2712),  a  13tb-oentury  MS;,  belonfiing,  aa 
t  happened,  to  the  same  family  with  Veo.  467,  which  Aldus 
had  mainly  followed.  Thus  after  nearly  three  centuries 
the  text  returned  (though  with  many  coqjoctural  variations, 
some  of  which  were  due  to  Scaliger,  Aurstus,  and  other 
earlier  scholars)  into  nearly  the  same  channel  as  at  first. 
Meanwhile  the  study  of  Oreefc  metres  had  greatly  advanced, 
and,  while  much  license  was  given  to  conjecture  (in  which 
Yalckenaer  and  Porson  were  especially  happy),  document- 
ary evidence  was  also  better  weighed  and  sifted.  The  col- 
lation of  the  Lsnrentlan  MS.  by  Peter  Elmsley  in  1825  (with 
his  transcription  of  the  Scholia)  may  be  said  to  mark  the 
most  Important  epoch  In  the  textual  criticism  of  Sophocles, 
Bat  the  great  work  of  Gottfried  Hermann,  whose  editions 
(1823-1830),  which  critical  in  every  sense  of  the  word, 
are  adorned  with  an  ample  Latin  commentary,  made  per- 
haps the  longest  tleff  In  advance.  Since  Hermann  the  edi- 
tors of  Sophocles  have  been  very  numerous.  The  list,  from 
Schneidewin  to  Wecklein  and  Fappageorgius  amongst  Con- 
tinental scholars  and  from  Linwood  to  Jebb  (who  is  last) 
not  least)  amongst  our  own,  is  too  long  for  InsOTtion  here. 

(L.  c.) 

SOPHRON  of  Syracuse  next  to  Epicharmus  the 
greatest  representative  of  Sicilian  comedy,  flourished 
about  430  B.c.  He  was  the  author  of  mime&  written 
io  prose,  oontiuoing  both  male  and  female  characten 
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— HifiM  avSpeiot  aod  Wtfioi  yvvaiKeiot — and  depicting 
flceiies  from  the  daily  life  of  the  Sicilian  (jreeka. 
From  the  extremely  scaaty  fragments  which  remain 
of  his  writings  we  can  only  sea  that  he  used  the  local 
dialect,  frequently  sacrificing  refinement  to  vixor;  he 
sometimes  remiiida  us  of  Flautua  in  his  employment 
of  bold  and  expres^ve  figures  and  turns  of  expression. 
But  we  can  judge  of  the  dramatic  power  ana  vivacity 
of  his  compositions  from  tlie  story  that  Plato  first 
introduced  them  to  Athens,  and  studied  them  in 
order  to  give  ammatioD  to  tiis  own  dialogues ;  and 
some  idea  of  the  general  character  of  his  mimes  may  be 
derived  from  the  2d  and  15th  idyls  of  Theocritus,  which 
arc  said  to  have  been  imitated  from  the  'AiUaTpiai  aod 
'  Ia9/ud^ovaai  of  Ua  Syracosan  predecessor. 

The  ftasmentB  of  Sophron,  most  of  which  have  heen  pre- 
served to TUnBtrate  some  point  of  grammar  or  dialect,  are 
collected  in  Ahrens,  Ve  (jnec»  iMgvm  IHoUiMm,  vol.  ii.  pp. 
464-176. 

SOPRON.   See  Oedbnburq. 

SORA,  a  city  of  Italy,  at  the  head  of  a  circondario 
in  the  province  of  Oaaerta  (Terra  di  Lavoro),  is  built 
in  a  plain  on  the  banks  of  the  Ghuigliano  and  on  the 
highway  from  Rome  via  l^voli  and  Avezzano  to 
Naples.  It  is  the  seat  of  important  manu&ctiues, — 
wool-spinning,  cloth-weaving,  and  paper-making. — 
this  last  industry  daUog  from  the  time  of  Miirat.  The 
original  cathedral,  consecrated  by  Pope  Adrian  lY.  in 
1155,  was  destroyed  by  the  earthquake  of  1634.  The 
population  of  the  city  was  8768  in  1861  and  5411 
(commune  I3,2U8)  in  1881. 

Sera,  an  ancient  Volecian  town,  was  tbrico  capturod  by 
the  Komans,  in  34o,  314,  and  305  B.C.,  before  they  managed, 
in  303,  by  means  of  a  colony  4000  strong,  to  confirm  ibi  ao- 
nesation.  In  209  it  was  one  of  the  colonies  which  refused 
further  contributions.  By  the  lex  Julia  it  became  a  mnui- 
cipium,  but  Qudei  Aagustus  it  was  colonized  by  Boldiers  of 
the  4th  legion.  The  castle  of  Sorellb,  built  on  tlie  rocky 
height  above  the  town,  was  in  the  Middle  Ages  a  stronx- 
hold  of  some  note ;  on  one  occasion  it  lield  out  successfully 
against  a  whole  year's  vigorous  siege  by  William  11.  of 
Sicily.  Alfonso  of  Aragon  made  Sora  a  duchy  for  the  Can- 
telmi ;  it  was  afterwards  seissed  by  Pius  II.,  bnt,  being  re- 
stored to  the  Oautelmi  by  Sixtus  IV.j  it  ultimately  passed 
to  the  Delia  Rovere  of  Urbino.  Against  Ocesar  Borgia  the 
city  was  hbroioally  defended  by  Giovanni  di  Montefoltro. 
Captured  by  the  marquis  of  Pescara  for  Charles  V.,  it  waa 
him  bestowed  on  Carlo  Ctiares,  duke  of  Croy  and  Aer- 
schot,  but,  Cearea  being  afterwards  bought  out,  the  duchy 
was  restored  tJ  the  dnke  of  Urbino.  By  Qregory  XIII.  it 
was  purchased  for  11,000  ducats  [f24,&18j  and  bestowed  on 
his  son  Buoncompagni,  the  ancestor  of  the  line  of  Buon- 
eompagui-Ludovisi.  In  ancient  times  Sora  was  the  birth- 
place of  the  Decii,  Attilius  Regulus,  and  Lucius  Mummius; 
and  of  its  modern  celebrities  Cardinal  Baroiiiua  is  one.  The 
now  rained  abbey  church  of  San  Donienico,  founded  in 
1104  on  the  left  bank  of  the  Liri  above  the  town,  is  believed 
to  occupy  the  site  of  Cicero's  family  villa  and  birthplace. 
It  consisted  of  a  nave  and  two  aialos,  all  ending  in  circular 
apses. 

@ORAU.  an  industrial  town  and  railway  junction  in 
the  south  or  Brandenburg,  Ftussia,  is  situated  54  miles 
to  the  southeast  of  Franklbrt-on-the-Oder,  and  not  far 
from  the  Silesian  border.  Said  to  be  one  of  the  oldest 
towns  in  Lower  Lusatia,  Sorau  contains  a  number  of 
ancient  buildings,  among  which  the  most  prominent 
are  several  of  the  churches  (one  dating  from  1204), 
the  town-house,  built  in  1260,  and  the  old  palace  of 
1207.  The  new  palace  was  erected  in  1711.  The 
varied  manufactures  of  the  town  comprise  cloth,  linen, 
wax  candles,  starch,  bone-meal,  etc.  The  population, 
3764  in  1816,  was  1S,66S  In  1885,  upwards  of  12,000 
of  them  being  Lutherans. 

Sorau  is  said  to  have  existed  in  840  and  to  have  belonged 
to  the  abbey  of  Fnlda  till  the  12th  century.  It  received 
town-rights  in  1260.  With  the  surroaading  district,  known 
as  the  barony  of  Sorau,  it  became  tlie  seat  of  successive 
noble  families ;  and  in  1400  it  was  united  with  the  barony 
of  Triebel,  The  last  count  of  PronmitK,  whose  ancestor 
had  purchased  both  baronies  from  Frederick  of  Bohemia 


in  1056,  sold  them  to  the  elector  of  Saxony  for  an  wntiitv 
of  12,000  thalois  (£1800  [$6748]  }.  In  1615  Saxony  had  to 
cede  tbeni  to  Prussia,  after  holding  them  for  fifty  years. 

SORBONNE,  the  name  formerly  borne  by  the  old 
faculty  of  theology  in  Paris,  and  now  applied  to  tlie 
seat  of  the  aaiMmie  of  diat  city  and  of  the  three 
faculties  of  theology,  scMence,  and  literature.  (8ee 
France,  vol.  ix.  p.  479;  Paris,  vol.  iviiL  p.  2^4; 
and  Universities).   The  Sorbonne  owes  its  origin 
and  its  name  to  Robert  de  Sorbon,  a  poor  priest  of 
Champagne,  who,  arriving  in  Paris  about  the  begin- 
ning of  the  reign  of  St.  Louis,  attained  high  repute 
by  his  sanctity  and  eloquence,  and  was  appointea  by 
the  king  to  be  his  chaplain.   As^&ted  b^  royal  libe^ 
ality,  he  bnilt  upon  Mont  Sainte-Genevidve  a  modest 
establishment  in  which  were  accommodated  seves 
priests  <^ai|;ed  with  the  duty  of  teaching  thet^gy 
gratuitously;  to  this  he  added  a  college  of  preparalray 
studies,  all  under  the  direction  of  a  provisor,  under 
whom  was  an  anhual  prior  who  had  toe  actual  man- 
agement.    The  new  institution  was  authorized  by 
letters  patent  of  1255,  and  canonically  sanctioned  by 
Pope  Alexander  TV.  in  1259.    Destined  oripnally  for 
poor  students,  the  Sorbonne  soon  became  a  meetiiij,'- 
place  for  all  the  students  of  the  university  of  Paris, 
who  resorted  thither  to  hear  the  lectures  of  the  most 
learned  theologians  of  the  period, — Guillaume  de 
Saint^Amour,  Eudes  de  Douai,  Laurent  I'Anglais, 
Pierre  d'Ailly.   At  the  dose  of  the  century  it  was 
or^nized  into  a  full  faculty  of  theology,  and  under 
this  definitive  form  it  coqferred  bachelor  s,  licentiate's, 
and  doctor's  degrees,  and  the  severity  of  its  examina- 
tions gave  an  exceptional  value  to  its  diplomas.  The 
so-called  "th^  Sorbonique,  '  instituted  towards  the 
beginning  of  the  14th  century,  became  the  type  of  its 
order  by  the  length  and  difficulty  of  its  tests.  Ulti- 
matelv  the  professors  of  the  Sorbonne  came  to  be  re- 
sortea  to,  not  only  for  lectures  and  examinations,  hut 
also  for  dogmatic  decisions  and  judgments  in  canon 
law  ;  the  clergy  of  France  and  of  the  whole  Cathulio 
world  had  recourse  to  them  in  difficult  cases,  and  ihe 
Curia  Roniana  itself  more  than  once  laid  its  doubts 
before  them,  giving  them  the  title  of  "  Concilium  in 
Gallia  subsistens. ' '   The  Sorbonne  took  a  leading  part 
in  the  rcli^ous  discusuons  which  a^tatcd  France  dui^ 
ing  the  16th  and  18th  centuries,  and  its  influence  thus 
inevitably  extended  to  political  questions.  During 
the  insanity  of  Charles  Vl.  it  helpeii  to  bring  aboirt 
the  absolution  of  Jean  Sans-Peur  tor  the  assassinatim 
of  the  duke  of  Orleans.    Shortly  afterwards  it  de- 
manded and  supported  the  condcmnatiun  of  Joan  of 
Arc;  during  the  Reformatiuii  it  was  the  animating 
spirit  of  all  the  persecutions  directed  against^  Protes- 
tants and  unbelievers:  without  having  advised  the 
massacre  of  St.  Bartholomew,  it  did  not  hesitate  to 
justify  it,  and  it  inflamed  the  League  by  its  vigorous 
anathemas  against  Henry  III.  and  the  king  of  Jiavarre, 
hesitating  to  recognize  the  latter  even  after  his  abjun* 
tion.   From  this  point  dates  the  beginning  of  its  de* 
cadence,  and,  when  Richelieu  in  1629  ordered  the  re- 
construction of  its  church  and  buildings,  the  following 
prophetic  couplet  was  circulated — 

Instanrata  met  jaD\jam  Sorbona.  Cadnca 
Dam  ftiit,  incoucussa  stetit;  renovata  perifait. 

The  declaration  of  the  elergy  in  1682,  which  it  sub- 
scribed, proved  fatal  to  its  authority  with  the  Cuiw 
Romana ;  it  revived  for  a  short  time  under  Louis 
XV.  during  the  stru^Ie  agunst  Janseaifitu,  but  this 
was  its  last  exploit ;  it  was  suptneBaed  like  the  old 
Qniversitdes  in  1790.  To  the  Sorbonne  belongs  the 
glory  of  having  introduced  printing  into  France  in 
1469:  mthin  its  predncts  it  assi^ed  <{uarteia  for 
TJlrio  Gering  and  two  companions  in  which  to  set  o|> 
their  presses. 

When  the  university  of  France  was  organized  in 
1803  the  Sorbonne  became  the  seat  of  the  acadimk 
of  Paris;  and  between  1816  and  1821  the  laculties  d 
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ihtohgyj  sdenoe,  and  litemture  were  installed  there 
irith  their  librarxos.  All  the  great  nniTeraity  fuDotions 
»re  held  within  its  great  amphitheatre.  Since  1861 
there  haa  annually  been  held  in  the  Sorbonne  at  Eaater 
to  official  ooDgreag  in  which  are  represented  the  learned 
wdeties  of  the  departments;  there  are  fivff  sections — 
those  of  arch8Bolog>[,  histoiy,  the  moral  and  political 
flciencea,  the  physical  sciences,  ge(u;raphy, — which 
bold  separate  sittings.  The  fine  arts  form  a  nzth  sec- 
tion, with  a  specnal  oj^nization. 

A  reeonstruction  of  the  boiliHngs  of  the  Sorbonne, 
projected  by  Napoleon  IIL ,  was  begun  in  1884,  under 
Uie  archit«ctnral  direction  of  Nteot.   The  old  ciiiicoh 
-oontaiDinior  the  tomb  of  Richeliea  is  to  be  Trained  on 
account  of  its  artiatio  merit 
SORGHUM.  See  Mills^  also  Suqab.  p.  661. 
SORIA,  a  pTOTinoe  of  Spain,  in  Old  GastOe, 
bounded  on  the  N.  by  LogrcAo,  E.  by  Saragossa,  S. 
by  Goad&Wara,  and  W.  by  Segovia  and  Boreos ;  the 
area  is  3836  square  miles.   It  is  a  bleak  and  lofty  re- 
gion, being  bounded  on  three  sides  by  mountains.  A 
range  of  low  merras  on  the  north,  and  the  great  Sierra 
de  Moncayo  on  the  east,  separate  the  valley  of  the  Dnero 
J^Donro)  nom  that  of  the  Ebro,  while  on  the  mnih  it 
is  divided  from  that  of  the  Tagns  by  a  oontinuadoQ 
•of  the  Siem  Onadumma.  The  irtioleof  theintmnoe 
belongs  to  the  re^on  watered  by  tbe  Dnero  and  its 
affluents.   This  mer  rises  in  the  northern  moontains, 
«nd  traverees  the  province  in  a  circuitous  course,  first 
to  the  south  and  tnen  to  the  west   The  other  rivers 
are  mostly  affluents  of  the  Dnero,  such  as  the  Tnerto, 
San  Pedro,  etc. ;  but  'ft  few  of  the  tributaries  of  the 
Sbro  huve  their  sources  within  the  limits  of  the  prov- 
ince.   The  soil  is  not  remarkable  for  fert^ity ;  on  the 
contrary,  a  la^ge  proportion  of  tfae  area  is  occupied 
with  bvren  mountains,  which  are  covered  with  snow 
ibr  a  great  part  of  the  year.   There  are,  however,  in 
some  places  extennve  forests  of  pine,  oak,  and  beech; 
whfle  in  others  there  are  large  tracts  of  pasture  land, 
<m  which  numbers  of  cattle,  sheep^  and  swine  are 
relied.   Grun  and  vegetaUes  an  raised,  but  ndther 
of  veiy  good  quali^nor  in  soffidient  quantitaes  to  sup- 
ply the  wante  of  the  population,   ^e  climate  is  cold 
■and  dry,  and  the  scenery  grand,  but  not  very  pleasing 
in  its  character.   Moat  of  Uie  people  are  emploved  in 
fanning  and  rearing  cattle ;  but  the  cutting  ana  saw- 
ing of  timber  and  the  preparation  of  charcoal  also  oc- 
•cupy  a  considerable  number.   There  is  a  great  want 
of  roads  in  this  part  of  the  country ;  and  commerce  is 
■eonBequently  veiy  limited.   Fine  wool  was  fbrmerly  an 
important  production  of  the  province;  but  of  late 
jetm  it  has  considerably  fallen  offl   The  only  impor- 
tant article  of  trade  at  present  is  timber,  which  is  sent 
to  Madrid  and  Aragon.    Soria  is  divided  into  five  par- 
tidos  jndidales  and  345  ayontamientoB.   The  popula- 
tion was  returned  in  1877  as  153,654.    There  is  a 
faiBhop  (suffragan  of  Bui^os),  rendent  at  Osma.  The 
onjw  town  of  more  than  5000  inhabitants  is  Soria. 
SORIA,  the  capital  of  the  above  prorinoe,  on  a  hill 
the  right  bank  of  the  Duero,  113  miles  northeast 
•of  Madrid,  is  an  ancient  town,  still  surrounded  by 
walla  which  were  built  in  the  13th  century.   It  con- 
tains several  squares,  in  one  of  whitdi  stand  the  court- 
house and  prisons  and  in  another  the  spacious  palace 
of  the  dukes  of  Gomara.  The  churches  of  Santo  Do- 
mingo and  San  Nicolas,  the  cloisters  of  the  convent 
of         Jnan^  and  several  other  ecclesiastical  buildinn 
are  fine  specimens  of  Romanesque  work  of  the  I2th 
and  1 3th  centuries.   The  population  is  chiefly  agri- 
coltoral ;  bat  there  are  also  flour-mills,  tanneries,  pot- 
teries, ete. ;  mad  some  trade  in  timber,  wool,  and  nuit 
kH  carried  on.   Three  and  a  half  miles  distant  is  the 
«se  of  ^e  andent  Nnmantia.   But  few  traces  of  the 
•old  city,  howevOT,  remain.   A  railway  has  long  been 

Srojectcd  between  Soria  and  Galab^od,  upon  the 
faidrid  and  Saragossa  line.  The  populauon  in  1877 
as  6286. 

SORRKL-   See  HoaTiouLTtTBS,  vol  zii.  p.  800. 
vouxxn.— uu 


SORRENTO,  a  city  of  Italy,  in  the  province  of 
Naples,  on  the  north  side  of  the  peninsula  that  sepa- 
rates the  Bay  of  ' Naples  from  the  Bay  of  Salerno, 
about  1  ^  miles  to  the  east  of  Capo  di  Sorrento,  crowned 
by_  the  ruins  of  a  temple  of  Neptune.  Sorrento  con- 
tains only  a  Jew  unimportant  remains  of  the  magnifi- 
cent buUdin^  which  made  it  in  the  time  of  Augustus 
a  finer  city  than  Naples  ;  and  its  present  prosperity 
depends  mainly  on  the  reputation  it  enjoys  as  a  sum- 
mer waterin^-plaoe,  with  a  delightiul  and  healthy  di- 
mate*  and  situated  unid  picturesque  coast  soenerv. 
The  chief  local  industry  is  the  inlaying  of  wood.  In 
ancoent  times  the  Surrentine  wines  had  a  great  re- 
pute. The  population  was  42S4  in  1861  and  6089  in 
1881. 

SBrrentnin  was  of  very  ancient  origin,  bnt  it  does  not  ap- 
pear frequently  in  biBtory.  A  famous  temple  of  Minerva 
stood  on  the  Promontoriam  Sarrentlnam  (now  Pantn  della 
Oampiuiella).  In  1658  the  CoTgair  Pialy  attacked  the  town 
and  carried  off  2000  prisoners.  Statins  celebrated  the  de- 
lights of  the  Surrentine  villa  owned  by  bia  &iend  Pollitu 
Fellz ;  it  was  at  Sonento  that  Bernardo  Tnsso  wrote  his 
AiMdigi;  and  Torqnato  Tasao  was  bom  In  the  town  In 
1644. 

SOSIGENES,  the  astronomer  who  was  employed 
by  Julius  Caesar  to  reform  the  Roman  oalenoar,  46 
B.O.  (see  Calendab).  Of  his  life  nothing  further  is 
known,  with  the  exception  of  two  references  to  him  by 
Plin^,  which  show  tnat  he  left  some  astronomiou 
treatises.   The  chief  one  is  as  follows : 

"  Tres  an  tern  ftaere  seotte,  Qialdna  Mgypti^  Greca.  His 
addidit  tjaartam  apad  nos  Cemn  dictator  annosod  boIIb  car- 
sum  redigens  singnloa,  Sosigene  perito  aeieotis  (jiis  adht- 
blto ;  et  ea  ipsa  ratio  poetea  comperto  errore  oonecta  eat,  Ita 
nt  XII.  annis  contlnuls  non  intercalaretnr,  qnia  ccsperat 
sidera  annas  morari  ^ni  prins  anteoedebat.  Et  Soeigenes 
ipse  triolB  oommentationiDiu,  qosmqaam  diligentioreeterb^ 
non  oMsavit  tamen  addnbitue  ipee  aomet  corrlgendo." — Bt. 
2i.,  xviU.  25. 

Vtom  another  passage  {H.  N^,  ii.  8)  we  infer  that 
Sosigenes  maintained  that  Mercury  moved  in  an  epi- 
cycle about  the  sun ;  this  doctrine  is  referred  to  by 
his  oontemporaryCioero,  and  it  was  also  that  of  the 
Egyptians  Jsee  ProLSifT).  Sosigenes  is  oommonly 
oaUiM  an  E^ptian  and  a  Perii>i^ti&  but  this  has 
arisen  from  his  having  been  conrounded  with  a  Peri- 
patetic philosopher  of  the  same  name  who  lived  in  the 
2d  oentnri^  of  the  Christian  era,  and  who  will  be 
briefiv  noticed  below.  It  is  most  probable,  however, 
that  ne  was  a  Greek  of  Alexandria,  for  the  following 
reasons.  (1)  Csasar  had  just  returned  victorious  Irom 
his  Alexandrian  expedition,  which  occupied  parts  of 
the  years  48  and  47  b.o.,  when,  with  the  assistance  of 
Sofflsenes,  he  settled  the  chronological  question.  (2J 
We  learn  from  Plutarch  (Cm.y  59)  that  "Csesar  laid 
the  problem  (vie,  the  correction  of  the  calendar)  be- 
fore tiie  ablest  philosophers  and  mathematicians,'  and 
at  that  time  the  school  of  Alexandria  was  world- 
famons.  (3)  We  know  that  Csesar  was  himself  a  dili- 
gent student  of  aertironom^*  Lucani  in  a  passage  which 
refers  to  his  correction  of  the  calenoar,  represents  him 
as  saying  that  even  in  the  midst  of  his  campaigns  he 
had  always  found  time  for  astronomical  pursuits : 

**  media  inter  i^nelia  semper 
SteUsnm  cslique  plagis  snMrisaoe  vaeavi ; 
Nec  meos  Eodoxl  viuoetor  Ftattbas  annus."— x.  18S-7. 


{4)  HacTobius  says  that  Caesar  wrote  a  work  on  the 
motion  of  the  staxs,  and  expressly  states,  moreover, 
that  he  derived  from  the  Egn>tian  schools  his  infor- 
mation on  the  subject,  and  also  what  he  required  for 
the  correction  of  the  calendar.'  (6)  Csasar's  arrange- 
ment was  sbbstantiaUy  the  same  as  the  reform  of  the 
Egyptian  calendar  in  the  year  238  B.o.  under  Ptolemy 

1  "  Nec  mimm  si  hec  dlgeiies  monmm  rsprebenslonls  ertalt, 
onJ  arcesslta  eat  ab  Xgrplo  postreme  correetionia  anctoriUs. 
Nam  Julius  Ciesar.  at  maernm  motos,  de  qulbus  non  indoctos 
lilnos  lellqoit,  ab  JEgrptitadlsclldlDb  hausU.  iU  hoo  qooaae  ex 
eadem  lunitatlone  matuatos  est,  nt  ad  aolis  oarsum  finiendl  aani 
tempos  ezteudetet,"—aiL,  L 16. 
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HL  £aergeteB,  a  iaot  which  lemuned  nnknown  until 
the  diacoveiy  of  the  Decree  of  Canopus  hy  LepsiuB  at 
Saaor  Tanis  io  Egypt  m  the  year  1866. 

Zeller  (Phil.  d.  Or^  vol.  iii,  part  1,  2d  ed.,  pp.  705-6,  note 
p.  703,  and  p.  694,  note  3),  and  after  him,  bat  in  s  more 
complete  manner,  Th.  H.  Martin  {Annate*  m  la  Faculty  des 
Zjettres  de  Bordeaox,  2*  faao.,  1879j,  have  shown,  in  oppoei- 
tion  to  the  prevailing  opinion,  which  had  been  formerly 
held  by  Zeller  himself,  that  the  satgect  of  this  article  has 
nothing  in  oommon  bat  the  name  with  Sosigenee  tiie  Peri- 
patetic philosopher,  sathor  of  s  work  on  remtnent  spheres 
(Zwoiyiritr  wtpX  rtSir  dutXimiw^f  [v^aipuw]),  which  ifi  referred 
to  by  I^wslns  {Bypotgp.,  p.  Ill,  ed.  Halma)  and  followed  by 
Bim^icias  in  his  CbmtMntary  on  the  treatise  of  Aristoti& 
i>s  iMoj  author  also  of  some  other  works,  and  master  of 
AleunoKr  of  Aphrodisias,  who  lived  at  the  end  of  the  2d 
and  b^^nlng  lUF  the  3d  oantory  aftw  CSuist,  and  who  was 
the  mort  odwratad  of  the  commentators  on  Arlstotie. 

SOTO.   See  Ds  Soro. 

SOITBISE,  Benjamin  de  Rohan,  Doc  de  (c.  1589- 
I64I),  was  the  Beoond  son  of  RenS  IL,  Vioomte  de 
Rohan,  imd  Gathenne  de  Parthena^,  aDd  the  younger 
brother  of  the  soldier-writer  Henn  de  Rohan  (g.v. ). 
The  seigneniy  of  Soubiae  came  to  the  Rohans  through 
Catherine,  and  Betoamin  took  the  title  aa  her  second 
son.  The  exact  date  of  his  birth  does  not  seem  to  be 
known,  but  it  is  believed  to  be  1589.  He  served  his 
apprenticeship  as  a  soldier  under  Prince  Maurice  of 
Orange  in  the  Low  Countries,  But  he  hardly  be- 
comes an  historical  character  before  1621,  when  the 
religious  wars  onoe  more  broke  out  in  France.  He  and 
his  DTOther  Rohan  were  the  soul  of  the  Huguenot 
party, — die  elder  brother  chiefly  taking  command  on 
land  and  in  the  south,  Sonlnse  m  the  west  and  alcmg 
the  sea-oosst  His  expIoitB  in  the  conflict  have  been 
sympathetically  related  by^  his  broUier,  who,  if  he  was 
not  quite  an  impartial  witness,  was  one  of  the  best 
military  eritics  of  the  time.  Soubise's  chief  perform- 
ance  was  a  ungolarly  bold  and  well-conduotea  attack 
(in  1625)  on  the  royalist  fleet  in  the  river  Blavet 
(which  included  the  cutting  of  a  boom  in  the  face  of 
superior  numbers  after  a  style  suggestive  of  the  beat 
di^  of  the  English  navy)  and  the  oooupation  of  Ole- 
ron.  Soubise  commanded  at  Rochelle  during  the 
famous  sieve,  and  if  we  may  believe  his  brother  the 
£ulure  of  the  defence  and  of  the  En{|liBh  attack  on  Rhd 
was  mainlT  due  to  the  alternate  obstinacy  of  the  towns- 
fi)lk  and  the  Enj^lish  commanders  iii  reiuung  to  listen 
to  Soubise's  advice.  When  suixender  beeame  inevi- 
1»ble  he  fled  to  England,  which  he  had  previous^ 
visited  in  quest  of  suooor.  He  died  in  1641,  and  his 
title  afterwards  served  as  the  chief  second  de^n^on 
(not  for  heirs-a^parentj  but  for  the  chief  collateral 
branch  for  the  time  being)  of  the  house  of  Bofaan- 
Chabot,  into  whioh  the  older  Rohan  honom  were  car- 
ried by  his  niece  Maigaexite  four  years  after  his 
death. 

SOUBISE,  Charles  de  Rohan  Pbince  de  ( 1 71 5- 
1787),  peer  and  marshal  of  Franoe,  grancbon  of  the 
Prinoeeae  de  Soubise,  who  is  known  to  history  as  one 
of  the  mistresses  of  Louis  XTV.,  was  bdni  in  "Paris  on 
July  15, 1715.  He  aooompanied  Louis  XV.  in  the 
oampaigu  of  I744r-4S,  and  attained  high  military  rank, 
frhioh  fie  owed  more  to  his  oourtiersnip  than  to  his 
MneralsUp.  Soon  after  the  beginning  of  the  Seven 
Years'  War,  through  the  influence  of  Madame  de 
Pompadour,  he  was  put  in  command  of  a  corps  of 
24,000  men,  and  on  November,  1757,  he  sustained 
the  crushing  ddeat  c^Bossbach  (see  toL  ix.  pp.  518- 
19^  where  also  some  subsequent  and  more  iavorable 
episodes  of  his  military  career  are  briefly  indicated). 
After  1763  he  lived  the  life  of  an  ordinary  courtier  in 
Paris,  dying  on  July  4,  1787. 

SOUDAN,  or  SlJDjiN  (BiUd  es-SddAn,  "  Countrv 
of  the  Blacks"),  a  term  applied  by  mediaeval  Arab 
Keographers  to  the  renon  of  Africa  south  of  the  Sa- 
hara main^  inhabited  by  peoples  of  Negro  blood, 
hence  corresponding  to  the  ezpresuons  Nigritia,  Negro- 
hmd,  at  one  time  current  amongst  European  writers. 


It  lies  mainly  betweoi  5^  and  18°  N.  lat,  consequently 
entirdy  within  tbe  tropics,  and  in  its  widest  sNiae 
stretohieB  right  across  the  eontinent  from  Cape  Yeid 
on  the  AUantio  to  Hassowah  (m  the  Red  Sea.  But 
the.  term  is  more  usually  restricted  to  the  region 
bounded  N.  by  the  Sahara,  S.  by  Upper  Guinea  and 
the  lands  draining  to  the  Congo  basin,  W.  and  E.  by 
Senegambia  and  tne  Abyminian  highlands  respectively 
(seevol.  L  plate  II.).   Within  these  limits  it  has  an 
extreme  length  of  about  3000  miles  between  the  Sene- 
gal river  and  Abyssinia,  extending  southwards  at  some 
points  660  miles,  with  a  total  area  of  perhaps  2,000,000 
squiure  miles,  and  a  population  approximately  esti- 
mated at  from  80  to  90  millions.   From  the  arid  and 
sandr  northern  wastes  to  the  well-watered  and  arable 
Soudanese  lands  the  transition  is  effected  by  an  inter- 
mediate aone  of  level  grassy  steppes,  parUy  overgrown 
with  mimoBas  and  aoacias,  with  a  mean  faroawi  <^ 
about  60  miles,  between  17"  and  18°  N.  lat,  hut  to- 
wards tbe  centre  reaching  as  far  south  as  15**  N.  Ex- 
cluding this  8(Hnewhat  uniform  tran«tional  zone,  the 
Soudan,  properiy  so  called,  may  be  described  as  a 
moderatdy  elevated  region,  diverufied  with  extensive 
open  or  rolling  plains,  level  plateaus,  and  even  true 
highlands,  especially  in  the  soutbwesL   It  constitutes 
three  distinct  hydro^phio  systems,  oorrespondine  to 
the  three  main  physical  divisions  of  Western  Soudan, 
draining  througn  the  Nifrer  southwards  to  the  Atlan- 
tic ;  Central  Soudan,  druning  to  the  great  central  de- 
prea»on  and  landlocked  baaio  of  Lake  Tchad  ;  and 
Eastern  (Egyptian)  Soudan,  draining  through  the  Nile 
northwards  to  the  Mediterranean.    Betwera  these 
gratems  the  chief  wateipartings  are— (1)  the  Marrah 
Mountains  of  Dar-For  whenoe  flow  the  Bahr  eft&l&iiiit 
west  to  the  Shari,  and  numerous  intermittent  wadies 
east  to  the  Nile;  (2)  the  Monbuttu  uplands  (Mount 
Baginze)  separating  the  western  beadstreams  of  the 
Wute  Nile  from  the  Welle  (Bahr  Kuta),  which,  ao- 
oording  to  the  latest  information,  flows,  not  to  the 
Shari  as  Sobweinftirtfa  supposed,  but  to  the  Congo 
through  the  Mbangi ;  (S)  the  so-called  "Kong  * 
Mountains,  dividing  the  Niger  basin  from  the  "Volta 
and  other  streams  flowing  in  independent  channels 
south  to  the  Qulf  of  Guinea.    The  Adamawa  high- 
lands, culminating  in  Mount  Alantika  (9000  to  10,000 
feetK  do  not  form  a  divide,  as  was  supposed,  between 
the  Binue  (the  main  eastern  tributaiy  of  the  Nig«r) 
and  the  Logon  and  other  streams  flowing  east  to  the 
Shari  (the  great  southran  afflumt  of  Lftke  Tchad). 
Slegel,  who  nas  recently  explored  the  upper  course  of 
the  Binue,  fotmd  that  it  sweeps  right  round  the  east 
foot  of  Mount  AJantika,  and  is  even  navigable  round 
this  bend  and  some  way  southwards.   On  the  other 
hand,  the  central  hydrographic  system  of  Lake  Tchad 
has  been  greatiy  rednoedin  size  since  Luptoq,  Grenfdl, 
and  other  recent  explorers  have  made  it  evident  that 
the  Bahr-Kuta  (WelW)  flows  not  to  the  Shari  but  to 
the  Congo  basin.    The  Shari  basin,  which  is  now 
known  not  to  reach  farther  south  than  about  6**  N.  lat , 
ma^  even  be  almost  considered,  pbyncally  as  well  u 
politically,  as  subsidiary  to  the  Niger  hydrognphie 
system,  for  Uiere  are  indications  that  the  La«oa  oDoe 
flowed  into  the  Binue  by  the  Hayo-Kebn.  Th» 
Mayo-Kebin  is  a  long  flat  trough  or  TsUoy  in  9^  3(K  N. 
lat. ,  with  a  level  swamp  at  the  bottom  leceivine  as  a 
backwater  the  overflow  of  the  Lo^n,  and  also  drun- 
ing through  the  Binue  to  the  Niger.   By  canalizing 
the  Mayo-Kebbi  the  Binue  and  Shari  basins  m^ht 
be  permanenUy  connected,  in  which  case  the  Niger 
system  would  afford  a  navigable  waterway  from  the 
Gulf  of  Guinea  to  the  southernmost  limits  of  Bag- 
hirmi. 

From  the  Kong  highlands,  some  of  whose  peaks 
appear  to  attain  elevations  of  6000  to  7000  feet,  West- 
ern Soudan  falls  gradually  towards  the  noilh  and 
northeast  down  to  the  Gre^  Desert  where  the  cnty  cS 
Timbuktu  still  nuuntuns  an  tdtitude  of  770  feet  above 
aearlev^  (Leu).    Sootheast  of  the  Niger  the  Und 
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.  nm  in  teiraoes  of  1000  and  even  3000  feet,  above 
niiob  isolated  crests  ranee  from  5000  to  9000  feet. 
This  little  known  wesleni  highland  region,  oomprised 
between  the  Binue  and  the  lower  Niger,  and  extend- 
ii^  from  Adamawa  to  the  Cameroone  on  the  Bight  of 
Btafra,  corresponds  mth  the  eastern  highland  region 
of  Abyssinia,  l^n^  between  the  Blue  Nue  and  the  Ta- 
guie  and  dommatuigthe  Red  Sea.  North  of  Adama- 
ira  the  land  fdla  rapidly  down  to  the  vast  depreasion 
of  Gentral  Sond^,  whose  lowest  part  is  flooded  with 
Uie  watera  of  Lake  Tchad  (Chad  or  Tsad),  the  largest 
irea  of  inland  drainage,  next  to  the  Aral-Caspiim 
bisin,  in  the  eastern  hemiaphere.  This  fre^irater 
kcQStrine  depression,  usually  10,000  square  miles  in 
extent,  expands  to  40,000  and.  even  50,000  sqaare  miles 
when  swollen  1^  the  flood-waters  of  ita  great  feeders, — 
the  Logon-Sfaui  irom  the  south  and  the  Komadugu 
fiom  the  west.  From  Uie  Tchad  depression,  which  is 
still  1150  feet  above  the  sea,  the  ground  lises  again 
eastwards  in  the  direction  of  Wadai  and  Dar-Fur,  to 
bdghte  of  3000  feet  and  upwards,  culminating  in  the 
vdnnio  Jebel  Mamh  (6000  feet),  which  forms  the 
Batoral  eastern  Urait  of  Gentral  Sondan,  and  the  great 
divide  between  the  Tchad  and  Nile  banns.  Bat  poliU- 
cilly  the  line  between  Central  and  Eastern  Soudan  b 
usually  drawn  more  to  the  west  along  the  oonvenUonal 
frontiers  of  Wadai  and  Dar-Fnr,  the  latter  i)rovinoe, 
although  never  completely  reduced,  being  dumed  as 
part  m  Egyptian  Soudan.  Thu  region  oonstatutes 
two  distinct  physical  divisions^Hhe  first  comprising 
the  provinces  of  Bar-Fur  and  Kordofan.  bounded  E. 
by  the  White  Nile  and  S.  by  the  Bahr  el-Arab,  a 
tableland  in  which  the  steppe  formation  predominates, 
while  the  second  is  skirted  east  by  the  Bahr  el-Jebel 
and  stretches  from  the  B^r  el- Arab  southwards  to 
the  M<mbutta  uplands,  a  vast  plain  watered  W  the 
BomeroDs  southwestern  headstieams  of  the  White 
Nila  Hiia  plun  rises  gradually  towuds  the  south 
and  southwest  to  the  highluidB,  which  appear  to  col* 
Bunate  in  Honnt  Baginse,  and  whioh  form  the  water- 
fMiting  between  the  Nile  and  Congo  basins.  Included 
m  Eastern  Sondan  is  also  the  extenuve  plain  of 
Senaar,  stretching  from  the  Nik  eastwards  to  the 
Abyamnian  nplanos;  and  rising  sonthwards  to  the 
Fazokl  and  Berta  highlands. 

Th»  prevailing  getdogieal  formatiosfl  are  tlie 
loeka,  meh  as  granites,  diorites,  slates,  gneln,  tini 
the  old  and  new  ^avia  of  the  plains,  and  fonnd  ai 
with  sandstones  in  the  highlands.  In  the  Eong  Monntains 
the  granites  anderlie  the  sandstones,  bnt  in  the  TBgal£ 
groop  (flonth  Kotdofiu)  they  pass  over  to  pombyriee  and 
Vesiitea,  interspened  with  exttnisive  diorites  and  aariferons 
qaarta  tsIds.  Videaiiio  loc&i  (basalts,  lavas,  tafaa)  appear 
to  be  restricted  to  the  isolated  Defo&nng  and  Alantilca 
IConntuns  (Adunawa),  althongh  solfittaras  oocnr  in  the 
TtgtH  district  where  solpbor  abonnds.  Uineial  watras  are 
abo  fonnd  In  Du-For  amd  Adamawa.  Tba  most  widely 
dURned  minoalfl  are  in«  and  copper,  the  oxides  of  lion  oo* 
ennAng  ahooet  everywhere  from  the  White  Nile  to  the 
Niger,  while  pure  copper  is  met  especiallr  in  Dar-Fur  and 
Artlt.  Oold  is  chidly  restricted  to  the  Tagald  and  Etmg 
Monntaifn,  Bambana,  and  Adamawa;  and  lead,  antdmony, 
and  tin  are  oonflned  to  a  few  iatdated  districts.  Character. 
istie  la  tiie  wparently  total  absmoe  of  limestoneB,  coal,  salt, 
and  natron,  the  supplies  of  salt  being  imported  mainly  from 
the  Sahara.  Report,  however,  speaks  of  a  large  lake  in  the 
Jcbel  Marrah,  from  which  salt  is  obtained. 

The  (dimate  of  Sondan  is  distinctly  tropical,  with  two 
wrilrdeflned  seasons,  hot  and  rainy  tmm  April  or  May  to 
Oetoiba',  warm  and  dry  for  the  rest  of  the  year.  The  former 
ii  aeeonpanied  by  tivmendous  thnnderstorms  and  contina- 
ona  downpours  flashing  all  the  khors,  wadiee,  and  other 
watercoQTSee,  floodtog  large  tracts  along  the  lower  conraes 
of  the  Sliari,  Logon,  Komadagn,  and  Niger,  and  interropting 
the  oominQnica^onB  for  we^a  together  in  Bsghirmi  and 
Bornn.  Before  the  rains  set  in  the  glass  seldom  CeiIIs  below 
98**  <H-10d°  rising  at  noon  to  10i°,  while  the  mean  annual 
tampeiataie  at  Knka  (Boma)  is  abont  82°  F.  But  in  tiie 
dry  aesara  it  is  often  lowered  to  58°  or  60°,  and  under  the 
iafliwaoe  of  ^e  cool  norUieast  winds  water  often  A^eeeee  on 
tbe  nplaads,  snow  &Ua  in  Dar-Far,  and  flres  are  kept  np  In 
the  hoosea  in  the  eentral  diatriets  of  Kano.  The  chief  ail- 


ments are  agae  and  other  marsh  fevers  in  the  low^lying 
tracte  sab|}ect  to  inandatioas,  the  Guinea-worm,  cataneou 
diseases,  aad  leprosy.  The  fevers  are  dangerous  alike  to 
Europeans  and  natives. 

An  exuberant  forest  vegetation  ia  favored  by  the  rich 
allavial  soil  and  tropical  heat  wherever  moisture  abounds. 
Of  large  growths  the  most  oharaeteriBtie  and  widespread  are 
—the  baobab  (^danwoHa;,  reaching  dotUi  to  the  18tb  puallel 
and  attaining  a  girth  of  80  ftoet:  the  superb  deleb  pidm, 
covering  extensive  tracts  eq>eoisJly  in  me  east,  where  it 
grows  to  a  height  of  over  120  feet;  the  shea  or  butter  tree 
(Itenia  bufynuea).  In  tiie  Niger  basin  and  Kong  uplands ; 
the  cotton-tree,  dam  palm,  tamarind,  several  varieties  of 
eaphorbias,  aescias,  and  mimosas,  the  heglyg  {BaUmitet 
Kfim^aca),  and  Jeijak  of  Wadai,  which  yields  a  kind  of  vege- 
table honey. '  Owing  to  the  absence  of  salt  the  date-palm  ia 
very  rare.  The  chief  cultivated  plants  are  cotton,  maize, 
several  kinds  of  dnrrah  {Sairgivm  mii/are,  S.  cenuum,  etc.), 
hemp,  tobacco,  gourds,  water-melons,  indigo  (of  excellent 
quality  and  growing  everywhere,  wild  and  cultivated),  and 
lastly  the  guru  or  kola  nut  (Stercttlia  oowNtnata  and  8.macro- 
carpa),  which  in  Soudan  takes  the  place  of  tiie  coffee  berry. 
Cotton  of  the  finest  quality  has  beMt  raised  on  Ihe  rich  allu- 
vial plain  of  Taka  and  Senaar. 

The  beasts  of  prey,  nowhere  very  nameroas,  are  chiefly 
represented  by  the  lion,  panther,  hyena,  and  jackal.  Ele- 
phants in  herds  of  400  or  500  frequent  the  swampy  districts 
about  Lake  Tchad,  bat  are  not  found  futher  north  than  the 
12th  or  13th  parallel.  The  ordinary  African  rhinoceros  is 
common,  and  the  rare  one-homed  species  appears  to  have 
been  met  with  In  Wadai.  The  wild  ass,  sebra,  giraffe,  and 
antelopes  in  considerable  variety  abound  on  the  eastern 
steppe  lands,  and  endless  species  of  monkeys  in  the  forest 
districts.  Crocodiles,  some  of  great  size,  firom  16  to  18-fcet 
long,  infest  all  the  large  riven,  th«  sangwai,— a  web-footed 
variety,  occnrring  In  the  Niger.  The  hippopotamus  also 
abounds  In  these  waters,  which  teem  wiui  fish,  mostly  of 
unknown  species.  These  attract  numerous  flocks  of  water- 
fowl,— pelicans,  Bpoonhllls,  cranes,  dncks,  and  many  un< 
known  species.  In  the  Tchad,  Fittri,  and  other  difitricta 
the  fish  are  captured,  dried,  and  exported  in  large  ^antities 
to  Fezsan  and  the  coaotriee  beyond  the  Niger.  Flies  and 
mosqaitoes  swarm  in  the  marshy,  and  locnsts  in  the  dry 
districts ;  and  in  the  woodlands  insect  life  is  represented  by 
myriads  of  termites  and  some  very  large  species  of  bees, 
wasps,  and  ant^  beddes  bertles  and  bnttorfliea  In  consider- 
able variety. 

The  term  Biiad  es-Sfidin  is  fbUy  justified  by  the  ethnical 
conditions  of  this  region,  whioh  may  be  regarded  as  the 
true  home  of  the  Negro  variety  of  mankind.  Here  this 
still  everywhere  forms  the  Bubstratum  of  the  popnlatioo, 
constitating  the  distinct  aboriginal  element,  in  many 

Etaces  excluslTely,  in  others  intermingled  with  foreign 
itrodeis  from  uie  north  uid  east.  As  tat  as  can  now 
be  determined,  these  intruders  bdona  to  two  separate 
branehfla  of  the  Ganeaslo  stock— the  Hamltioand  theSonitic. 
The  Hamitio  is  represented  by  three  diTtsioas — Fnlahs,! 
Tibos,  and  Berbers — all  of  whom  arrived  in  remote  prehis- 
torio  times;  the  Semitic  by  one  divlskm— the  Arabs,  who 
arrived  at  various  neriods  since  the  stmad  of  Islsin  in 
Nortii  Africa,  mie  balk  of  the  Arab  trlMS  appear  to  have 
penetrated  from  the  Nile  basin  through  Kordofan  to  Dar- 
Fnr  and  Wadai,  or  from  the  Mediterranean  seaboard 
through  Fezsan  and  across  the  Sahara  to  the  Tchad  basing 
and  hence  arestill  mostly  restricted  to  the  central  and  east- 
ern dlstriote.  Owing  to  their  later  appearance  and  stronger 
racial  sentiment  they  have  kept  more  aloof  ftom  the  sur- 
roanding  popolationa  than  the  Hamites,  who  have  every- 
where intermingled  with  the  aboriginal  Negro  element. 
The  result  is  that  the  present  inhabitents  of  Sondan  are  of 
a  very  mixed  character,— more  or  less  pure  Negro  peoples 
predominating  In  the  Niger  basin,  in  Adamawa,  Baghirmi, 
Wadai,  parts  of  Dar-Fur  and  Eordofim,  sod  In  the  Nile 

1  Host  ethnologlstB,  adopting  Pr,  HDller'e  general  classIficaUon, 
group  the  Pnlahs  with  the  HuGlsns  Id  a  separate  divlBiou  ("  Nuba- 
PnlsD  fkmlly  "),  and  class  the  Tibus  as  Negroes.  But  more  recent 
research  has  shown  —(I)  that  the  Palahs  and  Nublana  diffler  flin- 
damentallyln  speech  sod  physique,  the  former  being  of  Cancasic 
and  the  latter  or  Negro  tn>e  (Krauae,  RQppel),  and  (2)  that  the 
true  Tlbua,  the  Tedaa  of  Tibestl  as  distinguished  from  the  Dasas 
or  Boutbem  group,  are  not  Negroes  but  Hamltea,  akin  to  the  Tn- 
arega  of  the  Western  Sahara,  although  the  two  language!  are  to- 
tally distinct  (Nachtlgal).  The  TIbu  language  has  been  described 
aa  a  N^ro  form  of  speech ;  but  this  Is  alao  a  mistake.  It  forma 
an  independent  linguistic  gionp,  the  oldest  and  purest  brant^  of 
which  is  that  of  the  Northern  Tedaa.  From  Tlbeatl  It  appean  to 
have  spread  aouthwards  to  Kanem  and  Bomu,  where  Che  Daaa, 
Kanun,  and  other  dialects  have  been  exposed  to  Negro  influ- 
ences.   Had  TIbu  been  originally  a  Nc«ro  languB«e,  Its  most 

{trlmitive  form  would  befound,  not  In  TibesU.butln  Soudan,  sod 
ts  progress  would  have  been  thence  northwards,  not  tram  the 
Sahara  sootti  wards. 
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basin  soath  of  10°  north  latitade;  half-caste  Negroes  and 
Fulahs  especiall;  in  Weetem  Sondan ;  half-caste  Negroes 
and  Berbers  in  the  aorthern  districts  of  Western  and  Cen- 
tral Soudan ;  half-caste  Negroes  and  Tibos  (Daaas)  mainly 
in  Kaaam  and  Bomn ;  true  Falaha  scattered  in  isolated 
gronps  between  the  Niger  and  Tchad  basins :  tme  Berbers 
(Ttujr^)  in  the  Timbuktu  and  Hoassina  districts:  trae 
Arabs  chiefly  in  Baghirmi,  Wadai,  Dar-Far,  and  Eordi^m. 

Id  the  snl^oined  table  of  the  chief  Soudanese  raoea  the 
Negro  diTisiooB  have  little  more  than  a  lingniBtie  value. 

Negro  and  Negroid  Ptaptei. 

Maadingoa .-  Mandtnka.  Halinbi.  and  In  the  east  Vangarawa, 
the  dominant  raee  between  the  Joilba  (Upper  Niger)  and  Kong 
Uonntalns,  where  their  slniple  and  harmoiuoos  speech  Is  every- 
where current  as  the  obler  medium  of  Intercoutae ;  fine  N^ro 
type,  tall,  verjdark  eomplezlon  (torn  ooffee-brown  to  black,  long 
nuuy  and  woolly  hair ;  agrteultniists  and  traden ;  mootl]' Mo- 
hammedans outwardly ;  population  six  to  eight  mllllws.  Chief 
subdlrislon  the  Bambanas,  whose  capital  Is  on  the  Joliba ; 
pwulatlon  ifloofltia. 

aonrhat  or  Songhai :  An  historical  race  whose  empire  stretched 
in  the  16tb  century  from  the  northern  bend  of  the  Niger  to  the 
Atlantic  and  Morocco ;  speech  of  a  monosytlablo  type,  still  cur- 
rent in  the  Timbuktu  district  and  oases  of  Western  Sahara; 
population  2,00D,00a 

tbmbo.  Motto.  Surma.-  Three  Uttle  known  N^ro  peoples  west 
of  the  Niger  within  the  great  bend ;  afflnltlet  tutcertam ;  fbrm 
semi-independent  pat^  Rates,  apparently  tribatary  to  Hoassina 
and  Gando. 

Niipe  or  Nx^e :  Larse  Negro  nation  along  both  aides  of  the  Niger 

from  Rabba  to  the  Blnue  confluence,  subject  to  Oando. 

Yonba:  Powerfbl  Negro  people  between  lower  Niger  and  Da- 
homey :  capital  Ilceln;  Honammedans,  pagans,  and:  ChristiaDS 

(Protestant/. 

BaUa :  The  chief  NMrro  people  in  Adamawa,  now  subject  to  the 
Fulahs ;  pagans,  and  Hobammedana. 

HowKi.'  Largest,  most  widespread,  and  Intelligent  of  all  the 
Sudanese  N^ro  peoples,  mainly  between  the  Niger  and  Bomu; 
speech  very  musical,  the  chief  commercial  medium  in  Weetem 
and  Centnu  Soudan,  and  current  tn  parts  of  Trlpolltana ;  shows 
distinct  traces  of  Hamltic  influences  (Krause) ;  mostly  Hoham- 
medans, 

iroaffu,OT  Mata :  Widespread  N^ro  Amlly  between  Lake  Tchad 
and  Adiftaawa  and  stretching  east  to  tbeBhari ;  chief  sub-dlvl- 
sions;  Handara,  Hargl,  LoKon,  Oamergu,  Hargcnnl,  Kerlblna; 
mostly  pagans  and  uncultured. 

Ye^nalBuduma)  and  KaH:  FredattMT  Negro  bribes  In  the 
Islands  of  Lake  Tonad ;  ^ipear  to  be  related  to  the  KxAokot  or 
Hekarl  of  Logon  and  Bomu ;  nominal  Mohammedans ;  popula- 
tion  aO,0DQ. 

Saghirmi:  The  dominant  people  In  Bairtdnii;  cultured  Uo- 
bammedans;  very  industrious  and  sUllM  weaven  and  dyen; 
population  over  a  million. 

ifoba :  The  chief  N^[TO  nation  in  Wadal,  mainly  In  the  Warn 
and  Abeshr  districts,  about  the  headstreams  of  the  Batha. 

^ror  Ar;  The  dominant  race  in  Dar-Pur,  which  takes  its 
name  from  them:  akin  to  the  Nnbas:  chief  subdivision  Ku&Jara. 

Nubai :  lArge  Negro  nation ;  Jebel  Nuba,  and  other  parts  of 
Kordofkn,  the  original  stock  of  the  Nile  NuUans ;  chief  subdlvl- 
rions:  Kaigo,  Knukn,  Kolall,  Tumali. 

jnbeft!  JWqiroes;  Shiluks,  Dlnkas,  Bongos,  Barls,  A.-Uadl  (Mittu), 
and  many  others  abont  the  Bahr  eUelwl  and  southwestern  trfb- 
ntarlMttf  tha  White  Nils. 

Antf ;  A  very  mixed  Negroid  laee,  Benaar. 

Hamttet-  Purtmd  Mud. 

niaran A  main  branch  of  the  Berber  nue,  dominant  through- 
out the  western  Sahara  and  Bonthera  stewea;  powerftil,esseci- 
alb  In  the  Timbuktu  district  and  cm  Qie  north  frontier  of  Bomu. 

Sorialnar  Amaaadt:  Called  also  Serekull  or  Serrakolst,  i.e;, 
"  white  peoide  "  :  half-oast  Tuareg  and  Hegio  nation  scattered  in 
small  communities  from  the  Nigerto  the  Atlantla,  and  numerous 
especially  In  Senegambfa  and  Hoassina;  cultured  Mohamme- 
dans, ana  active  traders. 

JWoAi:  The  most  powerful.  IntelUgent,  and  widespread  of  all 
the  Soudanese  peoples ;  fliom  their  ongliial  home  In  Senegamhia 
(Futft-Toro,  FntaJallo)  have  spread  since  the  18th  century 
ihiuughout  Western  and  Central  Boudan,  and  as  fltr  east  as  Dar- 
Fur,  everywhere  propagating  Islam,  overthrowing  the  native 
TTsiiiss  and  other  states,  and  founding  new  klngdonu  In  the 
Niger  basinjn  Adamawa,  and  Central  Boudan;  are  called  Fel- 
lani  by  the  Hauasas,  FuUn  by  the  Arabs.  FelUta  by  the  Kannrl, 
the  temi  meaning  "&lr"  or  "  ll^t  oolond " ;  pure  type,  dis- 
tinctly Caucaaic,  regular  faatnres,  l<mg  black  hair,  brown  or 


be  essentially  a  N^ro  fbrm  of  speech,  adopted  probably  during 
residence  from  the  remotest  tuaiee  In  Negroland ;  population 
seven  to  ^ht  mflUons. 

Damu:  The  southern  bimnch  of  the  TIIhis,  chiefly  In  Kanem 
and  northern  Bomu ;  type  and  speech  show  distinct  Negro  In- 
fluenoes. 

JTananbu:  The  people  of  Kanem,  with  ssttlemento  In  eastern 
Bomu:  also  originally  Tlbus,  but  betraying  itUl  more  decided 
Bwro  Influence. 

Santiri:  The  ruling  race  In  Bomu j  speech  a  development  of 
OeDasa  and  Kanem;  ^pe  halteast  Tlbn  and  Negro. 

AfiMtMi, Bade.  AmmH:  Mixed Tlbu and  Negro  tribes;  north- 
ern Dar-Fur,  originally  from  Borku  and  Wanganya,  eastern  Sa- 
hara ;  speech  ak  In  to  Dasa. 

Smites. 

AMd  Solelmdn  Arab:-  In  Kanem. 

jaUd  JI«Md  JfaHdsrid:  Southeast  of  Borku,  and  in  Dar-Far. 


SdUmdf,  Avldd  Homed :  Between  the  lower  Shsti  sntt  Bihr  d< 

Qha^l. 
Bamr,  Hamr&n :  Kordo&s. 

KcixMah:  "Qoatherds"  ;  widespread  along  west  side  Nile, 
ftom  Kordofan  to  Dongola. 

BakUra :  ••  Cowherds  " :  south  of  the  Kabablsh  to  left  bank  of 
Bahr  d- Arab. 

Politically  Weetem  and  Central  Sondan  are  divided  latv 
eight  independent  and  Bomi-independent  states,  wbidi  is 
their  order  from  west  to  east  are  as  under : 

Bantbarra,  divided  into  two  nearly  equal  sections  by  the 
Joliba,  which  traverses  it  from  southwest  to  northesst,  is 
ruled  by  the  N^ro  B&mbarras  of  Uandingo  stock.  It  hsa 
recently  been  brought  under  the  influenoe  of  tiie  French 
penetrating  eastwards  from  their  poBsesBlonsontheBeBexsl. 
The  capital  is  Sego,  on  the  right  bank  of  the  Joliba. 

MoaMMoa,  Oando,  Bokoto,  Adamawa,  the  four  so-called  "  Fa. 
lah  States,"  occupy  the  Niger  basin  between  Bambuia  and 
the  Bin  no  confluence,  the  whole  of  the  Binae  basin,  and  the 
region  lying  between  the  Niger  and  Bomu.  JfooMtM 
(Hassina)  lies  on  both  banks  of  the  Niger  from  Bambarra 
to  Kabara,  the  port  of  Timbuktu,  and  is  peopled  by  Ful^ 
Bambarras,  and  Sonrhais:  capital  Hamda-Alahi,  on  the 
right  bank  of  the  Niger,  below  Jenne^  which  is  ita  cfateC 
trading  place.  Timbuktu,  with  surrounding  district  con- 
stitutes a  separate  territory  governed  by  a  kadia,  or  heiedl* 
tary  mayor,  who  lately  sent  au  envoy  to  Paris  for  the  por- 
poBO  of  seeking  French  protectiiHi  a^nst  the  rival  Tusteg 
and  Fnlali  tribes.   Gimda,  so  called  from  iln  c^iitsl  m  so 
eastern  tributary  of  the  Niger,  stretchee  ^ong  the  main 
stream  eonthvntrds  to  the  Blnue  conflaence,  including  tiie 
Nufe  territory  and  part  of  Yomba.   The  lower  part  is  ex- 
tremely fnrtile,  abounding  in  ootton,  indigo,  rioe  and  all 
Varletiea  of  Afnean  grains.   It  oomes  witUn  the  limits  of 
the  r^on  overwhich  the  British  protectorate  has  reoentt^ 
been  extended.  Bmides  the  capital,  there  are  several  larg« 
towns,  snob  as  Btda  O^OOO  to  5(^000  inhabitants)  in  the 
north;^bfaa(4(MX»to60^),  hMd  of  the  stoam  naviga* 
tion  va  the  Niger,  and  a  ehief  station  on  the  great  trade 
routo  running  from  Lagos  on  the  Ghihiea  Coast  northwards 
to  Qando  and  Sokoto ;  %ga  (8000),  on  the  left  bank  ta  the 
Niger,  oeotre  of  the  Britiah  trade ;  Lokqia,  fiM^g  the  Binoe 
confluence,  an  Engglsb  Ikctory,  headquarters  of  an  AngUeaD 
mission  and  seat  of  %  Nmto  bishop.  Sokoto,  someUmes 
spoken  of  as  the  "empire  of  S(dEOto,"uthe  largest  and  most 
powerful  of  all  the  Soudanese  states,  stretehing  from  Gande 
to  Bomu,  and  bom  the  'BSaamt  nortbwaxda  to  the  Sahara 
(see  SCMCOTO).  &i  it  are  absorbed  all  the  fbnner  "  Banna 
States,"  and  to  it  Adamawa  is  albo  tribotarF-   The  inhaU- 
touts  are  chiefly  Fulahs  and  Hanssas,  intemiixed  with 
many  aboriginal  Negro  peoples,  especially  In  the  south  and 
southeast.   T^e  land  is  generally  fertile,  yielding  rich 
crops  of  cereals,  eotton,  tobaeoo,  indigo,  BUftar,  Tarns,  Uadk 
pepper,  ginger,  mehma.  The  eapitAl  and  residenos  of  the 
sultan  is  Sokoto,  in  the  extreme  northwest.   Other  large 
towns  an — Katsena,  before  the  Fulah  invasion  a  plaoe  of 
100,000  inhabitants,  now  reduced  to  7000 ;  Ksno,  in  Barth^ 
time  the  "London  of  Soudui,"  and  still  with  50,000  souls 
(Uattouoci);  Womn  (16,000);  Gombe,  in  the  province  of 
CUam  (S0,000);  Tt^oba,  or  Oaru  n-Baochi  (150,000);  Keffl 
Abd  ea*Senga  (30,000),  in  Z^zeg,  a  great  centre  of  the  Ivory 
trade,  and  converging  point  of  tiie  two  great  caravan  routes 
from  the  north  (Kano)  and  the  vrest  (Egga).    AdoMom,  to 
named  from  its  Fulah  conqueror  Adama  and  formeiiy  known 
as  Fombina,  or  **  Southland,"  is  ruled  by  a  Fulah  vassal  of 
Sokoto,  who  keeps  in  suhjection  the  Battas  and  innumer- 
able oUier  Negro  peoples;  it  lies  between  Sokoto,  Bomu  and 
fiMhirmi,  merging  southwards  in  the  unexplored  equato- 
rial region  back  of  tiie  Oameroous.   The  capital  is  Yola,  at 
the  northern  foot  of  Mount  Alantika.   Adamawa  appeisis 
to  be  one  of  the  finest  and  healthiest  regions  in  Africa, 
splendidly  diversified  vrith  lofty  highlailda,  fertale  valley% 
and  grassy  plains,  overgrown  in  some  places  vrith  forests  of 
bananas,  baobabs,  and  plantains,  in  others  yielding  aboD- 
dant  harvests  of  cereals,  cotton,  and  indigo.    Tb»  binrses  aE>d 
cattle  iutrodnoed  by  the  Fulahs  thrive  well  on  fb»  rich  pav 
tures,  and  elephants  abound  in  the  woodlands. 

Bonm  with  Kanom,  in  the  north,  now  reduoed,  and  thv 
tributary  state  of  Logon  in  the  south,  completer  eoeiiele* 
Lake  Tohad,  except  at  the  southeast  corner,  where  Bw- 
hirmi  is  wedged  In  between  Logon  and  W«d«i ;  It  Is  mostir 
a  fiat,  low-lying  region  with  fertile  plains  yielding  durrah, 
maize,  cotton,  and  indigo,  watered  oy  the  K<»nadQgtt,  Lo* 

Son,  and  Shari,  all  of  which  flood  their  banks  for  miles 
nnng  the.Tui^  season.  The  rallng  raos  are  the  KaBOrl, 
cultured  but  &natioal  Mohammedans  of  mixed  Tlba  and 
Negro  stock.  The  capital  of  Bomu  Is  Enka  (50,000  to  00.- 
000  inhabitants),  near  the  weet  coast  of  Lake  "Tchad,  a  ^reat 
centre  of  Soudanese  trade  with  the  Sahara  and  Tripo'ltana. 
and  terminus  of  the  main  caravan  route  from  JKnnuk 
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(Fenaa)  across  the  desert  to  the  Tchad  basin ;  the  capital 
flf  Logon  is  Logon-birni,  residence  of  a  vassal  prince.  Popu- 
lation of  Borno  estimated  at  5,000^000. 

Baghirmi,  a  Negro  state,  since  1871  teibataiy  to  Wadai, 
comprises  the  rion  and  well-watered  plains  of  the  lower 
Siiart,  with  andeflned  soathem  limits.  Capital  Masena: 
popniation  about  i  ,500,000,  of  whom  three-foarths  Baghiimi 
the  rest  Kotokos,  Fiilahs,  and  Arabs. 

Wadai,  a  powerful  Hohammedan  state  occupying  the 
whole  renon  between  Bag hinni  and  ir^nem  in  the  west 
and  Dar-Fnr  in  the  east,  and  daiming  excloslTe  ivory  and 
snd  alave-hunting  rights  in  ttie  southern  (upper)  Shari 
basin.  The  capital  is  Abeshr,  on  a  head  stream  of  the 
Batluk  The  country  is  mainly  a  hilly  plateau  rising  to 
3000  feet  above  the  sea,  and  yi^ding  good  crops  of  maize, 
dakhn,  durrah,  cotton,  indigo.  Fopalation  four  to  six  mll- 
lifMis,  diiefly  Mabas  and  other  Negroes,  and  numerous  Arab 
tribes,  with  some  scattered  Baghmni,  Fulah,  and  Kanuri 
settlements. 

Eastern  Sondan,  comprising  Dar-Fur,  Kordofan,  Seoaar, 
TUca,  and  the  Negro  countries  on  the  White  Nile  and  its 
soothweetem  tributaries,  respectively  called  the  Equatorial 
and  Bahr-Qazal  Provinces,  belonged  politically  to  Egypt 
till  the  rebellion  of  titie  late  Mahdi.  Since  his  death  in  1885 
Bdrti^  these  provinces  appear  to  have  lapsed  into  astateof 
anazdiT  and  barbarism,  in  which  few  vestiges  remain  of  the 
peace  and  order  introduced  by  the  European  officers  of 
the  khedive.  The  Equatorial  Province,  however,  and 
Qi9  Soakin  district  have  been  ezsmpt  from  tbaae  troables, 
—the  ftnrmer  being  still  hold  till 1886  by  the  governor,  Emin 
Bey,  for  the  khedive,  while  in  the  latter  the  natives  them- 
selves succeeded  in  the  same  year  in  putting  down  the 
**  rebels  "  or  ^rty  of  Osman  Dtgma.  For  details  of  Eastern 
Soodan,  see  artides  Nils,  NoBiA.,  and  Sbnaab.  (a.h.k.) 

80ULT,  Nicolas  Jkan  de  Disw,  duke  of  Dal- 
matia  and  marshal  of  France  (176^1851),  was  bom 
at  Saint- Amaus-la-Bastide  (now  in  department  of  the 
Tarn),  on  March  29,  1769,  and  was  the  elder  son  of  a 
country  notary  at  that  place.    He  was  fairly  well  edu- 
cated, and  intended  for  the  bar,  but  hie  father's  death 
when  he  was  sUll  a  boy  made  it  neoeasary  for  him  to 
seek  his  fortune,  and  be  enlisted  as  a  private  in  the 
re^ment  of  royal  idfantiy  in  1785.    His  superior  edu- 
cation insured  his  promotion  to  tJie  rank  of  sergeant 
after  six  yeais'  service,  and  in  July,  1791,  he  becune 
instructor  to  the  fint  battalion -of  Tohmteers  of  the 
Bas-Rfain.   He  served  with  his  battalion  in  1792,  and 
npidly  rose  to  the  pceition  of  adjutant-general,  colo- 
nel, and  chief  of  the  staff  to  Genera)  Lefeovre.  Soult 
it  was  who  i)raotically  directed  the  operations  of  Le- 
ftbTre's  i^vision  in  1794,  and  after  the  battle  of 
Fleuma  he  was  promoted  general  of  brigade  by  the 
representatives  on  mission.    For  the  next  five  years 
he  was  constantly  employed  in  Oermanynnder  Jour- 
dan,  Morean,  Kl^ber,  and  Lefebvre.   The  attack  of 
the  French  left  at  the  battle  of  Altenkirchen,  which 
won  the  day,  was  directed  hy  Soult,  and  in  1799  he 
was  promoted  general  of  division  and  ordered  to  pro- 
ceed to  Switzerland.   It  was  at  this  time  that  he  laid 
Uie  foundations  of  his  military  &me,  and  he  particu- 
larly distingnished  himself  in  Mass^na's  Swiss 
campaign^  and  espeoally  at  the  battJe  of  Zurich.  He 
aoeompsnied  MaiB^na  to  Ghmoa,  and  aoted  as  his 
jmnoipal  lientenant  throaghout  the  Drotraoted  nege 
of  that  aity>  during  which  he  operatedwith  a  detached 
force  witliout  the  walls,  and  after  many  soooessful 
actioDB  lie  was  wounded  and  taken  prisoner  at  Monte 
Cretto  on  13th  April,  1800.   The  victory  of  Marengo 
restorins  his  fireedom,  he  received  the  command  of  the 
soathem  part  of  the  kingdom  of  Naples,  and  in  1802 
he  was  appointed  one  of  the  four  generals  command- 
ing the  guard  of  the  consuls.   Though  be  was  one  of 
those  i^nerals  who  had  served  under  Moreau,  and 
who  therefore,  as  a  rule,  disliked  and  despised  Napo- 
leon, Soult  had  the  wisdom  to  show  his  devotion  to 
the  ruling  power ;  in  oonsequenoe  he  was  in  August, 
1803,  appointed  to  the  command  in  chief  of  the  camp 
of  Bomt^ne^  and  in  May,  1804,  he  was  made  one  of 
the  fiist  marshals  of  France.   When  Napoleon  de- 
dded  to  lead  the  troops  of  the  camp  of  Boulogne  into 
Germany,  Soult  took  the  command  of  the  right  wing, 
«iid  It  was  by  his  capture  of  the  heights  of  Pratzen 


that  the  great  battle  of  Austerlits  was  decided.  He 
played  a  great  part  in  all  the  famous  baUJes  of  the 

grand  anny,  except  the  battle  of  Friedland,  and  after 
le  conclusion  of  the  peace  of  TWeit  he  returned  to 
France  and  was  created  duke  of  Dalmatia.  In  xhe 
following  year  he  was  appointed  to  the  command  of 
the  2d  corps  of  the  army  with  which  Napoleo«  in- 
tended to  conc|uer  Spain,  and  after  winning  tiu  battle 
of  Gamonal  he  was  detailed  by  the  empercr  ^^nursue 
Sir  John  Moore,  whom  he  only  caught  u^  at  Corufia. 
For  the  next  four  years  Soult  remuned  in  Spain,  but 
it  is  impossible  to  do  more  than  allude  to  his  most 
important  feats  of  arms.  In  1809,  after  his  defeat  hy 
Sir  John  Moore,  he  invaded  Portugal  and  took  Oporto, 
but,  deluded  by  the  idea  of  becoming  king  of  Portugal, 
he  ncfiilected  to  advance  upon  Lisbon,  and  was  eventu- 
ally dislodged  from  Oporto  by  Sir  Arthur  Wellealey. 
After  the  battle  of  Talavera  he  was  made  mi»or- 
general  of  French  troops  in  Spain,  and  on  12th  No- 
vember, 1809,  won  the  great  victory  of  OcaSa.  In 
I8I0  he  invaded  Andalusia,  which  he  speedily  reduced, 
with  the  exception  of  Cadis.  In  1811  he  marched 
north  into  Eatremadura,  and  took  Bad^joz,  and  when 
the  Anglo-Portuguese  army  laid  siege  to  it  he  marched 
to  its  rescue,  and  fought  the  famous  battle  of  Albnera 
(16th  May).  In  1812,  however,  he  was  obliged,  after 
Wellington's  great  victory  of  Salamanoa,  to  eraouate 
Andalusia,  and  was  soon  after  recalled  from  Spain  at 
the  request  of  Joseph  Bonaparte,  with  whom  he  had 
always  disagreed.  In  March,  1813,  he  assumed  the 
command  of  the  4th  corps  of  the  grand  army  and  com- 
manded the  centre  at  Liitzen  and  Bantsen,  but  he  was 
soon  sent,  with  unlimited  powers,  to  the  south  of 
France  to  try  and  repair  the  damages  done  b^  the 

Ct  defeat  of  Vittona.  His  campaign  there  is  the 
t  proof  of  hia  genius  as  a  general,  although  he  was 
repeatedly  defeated  by  the  English  under  Wellington, 
for  his  soldiers  were  but  raw  conscripts,  while  those  of 
Wellington  were  the  veterans  of  many  campaigns 

Such  was  the  military  career  of  Marsnal  Soult. 
His  political  career  was  l^  no  means  so  creditable. 
After  the  first  abdication  of  Napoleon  he  dedared 
himself  a  royalist,  rvoeived  the  order  St  Louis, 
and  acted  as  mimsterfbr  war  from  3d  December,  1814, 
to  1 1th  March,  181S.  When  Napoleon  returned  from 
Elba  Soult  at  once  declared  himself  a  BonaparUst, 
and  acted  as  m«or-general  to  the  emperor  in  the  cam- 
paign of  Waterloo.  For  this  oondmt  he  was  exiled, 
but  not  for  long,  for  in  1819  be  was  reoalled  and  in 
1820  agun  made  a  marshal  of  France.  He  once  more 
tried  to  show  himself  a  fervent  royalist  and  was  made 
a  peer  in  1827.  After  the  revolution  of  1830  he  made 
out  that  he  was  a  partisan  of  Louis  Philippe  and  oonsti- 
tutional  royalty,  and  served  as  minister  for  war  from 
1830  to  1834,  as  unbassador  extraordinary  to  London 
for  the  coronation  of  Queen  Victoria  in  1838,  and 
agun  as  minister  for  war  from  1840  to  1844.  In  1848, 
when  Louis  Rulippe  was  overthrown,  Soult  agun  de- 
(dared  himself  a  republican.  He  died  at  his  castle  of 
Soultberg  near  his  oirtfaplaoe  in  1851. 
SOUND.  See  AoooariCB. 
SOUNDING  to  asoertfun  the  depth  of  the  sea  has 
been  practiced  from  very  early  times  for  purposes 
navigation,  but  it  is  ouy  since  the  introduction  of 
submarine  telegraphy  that  extensive  efforts  have  been 
made  to  obtmn  a  complete  knowledge  of  the  contour 
of  the  ooean-bed.  As  early  as  the  middle  of  last 
century  a  few  deep  soundings  were  recorded  in  various 
parts  of  the  world :  Ellis  made  one  In  1749  of  891 
fathoms  off  the  northwest  ooast  of  Ainca.  Bat  these 
eariy  results  must  be  accepted  only  with  great  caution, 
for  the  methods  then  in  use  were  not  such  as  to  insure 
accuracy  at  any  depth  greater  than  a  few  hundred 
faifaoms.  Sir  John  Rom,  the  arctic  explorer,  was 
much  in  advance  of  his  times  as  regarded  snch  investi- 
^tions;  he  invented  a  ^*  deep-sea  clamm"  for  bring- 
ing up  a  portion  of  the  bottom,  and  on  September  1, 
1819,  in  possession  Bay,  made  a  sucoesBfuI  sounding 
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at  a  depth  of  1000  fathoms,  which  is  especially  memo- 
nble  because  it  was  clear,  from  the  organisms  which 
came  up  entangled  in  the  line,  that  animal  life  existed 
at  that  depth. 

The  operation  of  sounding  is  readily  performed  in 
shallow  water  by  letting  down  a  weight  attached  to  a 
cord,  which  is  marked  off  into  fathoms  by  worsted 
tucked  under  the  strands,  the  tens  and  hundreds  being 
indicated  by  different  colors.  The  bottom  of  the  weight 
usually  presents  a  hollow,  which  is  filled  with  tallow, 
so  that  a  portion  of  the  material  from  the  bottom  may 
be  brought  up  and  g^re  an  indication  of  ito  nature. 
Sometimes  a  valved  cavity  is  used  instead  of  the  tal- 
low. It  is  easy  to  see  that  the  longer  the  line  let  out 
the  greater  will  be  its  friction  in  passing  through  the 
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water,  the  more  slowly  the  weight  will  descend,  and 
the  slighter  will  be  the  shock  transmitted  to  the  upper 
extremity  when  it  reaches  the  bottom  ;  indeed,  at 
what  are  now  considered  very  moderate  depths  this 
becomes  quite  im  perceptible ;  hence  in  deep-sea  sound- 
ing the  line  is  carefully  watched  as  it  runs  out,  and  the 
time  each  100-fathom  mark  enters  the  water  is  noted 
down.  Owing  to  the  increasing  fViction  these  intervals 
gradually  lengthen,  but  any  sudden  increment  indicates 
that  the  bottom  has  been  reached,  for  it  ehows  that 
the  weight  has  ceased  to  actj  and  that  further  descent 
of  the  hne  is  due  merely  to  its  own  gravitation.  For 
instance,  in  one  of  the  "  Challenger  soundings,  with 
a  line  1  inch  in  circumference,  and  with  a  weight  of  4 
owts.  attached,  the  time  occupied  in  desceuding  from 


2900  to  3000  fathoms  was  2  m.  10  s.  ;  from  3000  to 
3100  fathoms  2  m.  13  s. ,  and  from  3100  to  3200  fathoms 
3  m.  14  B.,  this  sudden  increase  showing  that  the  bot- 
tom had  been  reached  in  the  interval. 

Furthermore,  the  weight  required  to  sink  a  line  in 
deep  water  with  sufficient  rapidity  for  purposes  of 
accurate  observation  is  so  great  that  it  is  found  im- 
practicable to  bring  it  up  again  without  putting  an 
undue  strain  upon  the  rope  or  seriously  prolonging 
the  operation.  Hence  in  1854  Brooke,  an  American, 
devised  an  apparatus  by  which  the  weight  was  detached 
when  it  reacoed  the  bottom  and  onJv  a  small  tube  con- 
taining a  sample  of  the  bottem  was  Drought  up.  This 
was  in  fact  a  modification  of  an  apparatus  which  had 
been  devised  by  Hooke  in  the  17th  century ;  he  made 
an  arrangement  in  which  a  light  sphere  was  sunk  by 
a  heavy  weight,  but  was  liberated  on  reaching  the 
bottom, — the  depth  being  then  deduced  from  the  time 
which  elapsed  between  the  sinking  of  the  globe  and 
its  reappearance  at  the  surface.  Of  the  various  modi- 
fications of  Brooke's  sounding  machine,  perhaps  the 
most  famous  is  that  constructed  by  the  blacksmith 
of  H.M.9.  "Hydra,"  and  commonly  known  as  th« 
"Hydra  sounding  rod."   It  was  used  on  the  cruises 


FIQ.S. 


Pis.  4. 


Fio.  & 


of  the  "Lightning"  and  "Porcupine"  and  during 
the  earlier  part  of  the  "  Challenger '  expedition.  This 
apparatus  is  shown  in  Fig.  1,  where  AB  lb  the  rod, 
terminating  in  a  tube  below  so  that  it  may  bring  up  a 
sample  of  tne  bottom ;  the  weights  F  fit  loosely  round 
it  and  are  supported  by  the  wire  E  which  passes  over 
the  stud  where  a  spring  presses  against  it,  the 
strength  of  which  b  so  a4iusted  that  tt  is  unable  to 
displace  the  wire  as  long  aa  the  strain  of  the  weights 
is  upon  it,  but  so  soon  as  this  is  relieved  by  their  rest- 
ing on  the  bottom  the  wire  is  thrust  off  the  stud,  and 
when  the  line  is  hauled  in  the  weights  and  wire  are 
lefl  behind. 

An  improved  apparatus  has  recently  been  invented 
by  Mr.  J.  Y.  BucI  lanan,  and  used  by  him  on  board 
the  telegraph  ships  "  Dacia  "  and  "Buccaneer,"  which 
can  be  used  either  in  shallow  or  deep  water,  and  has  the 
advantage  of  bringing  up  samples  both  of  the  water 
and  of  the  mud  Rom  tne  bottom.  It  consists  of  m 
hollow  cylinder  A,  Fig.  2,  at  the  top  and  bottom  of 
which  are  india-rubber  valves  H,  K,  opening  upwards, 
so  that  water  passes  freely  through  them  during  the 
descent  but  is  retained  as  soon  as  a  plug  of  mud 
occupies  the  tube  B.  The  weight  EE  which  sur- 
rounds the  cylinder  is  supported  by  a  wire  F  passing 
over  a  pecuhar  hook  D,  shown  separately  in  rigs.  S, 
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4,  5 ;  when  wmoding  ip  shallow  water  it  w  not  aeoes- 
Buy  to  detach  the  weight,  and  the  wire  is  therefore 
fA^xd  u  in  Fig.  3;  when  working  at  greater  depths 
the  wire  rests  on  the  other  fude  of  the  hook,  as  in  r^ig. 
4,— the  result  being  that  on  the  bottom  bein^  reached 
it  falls  into  the  upper  part  of  the  notch,  Fig.  5,  and 
cmtinuea  to  press  the  tube  into  the  mud,  but  when 
hanliiig  up  commeneeB  the  wire  slips  out  altogether 
and  the  weight  is  left  at  the  bottom.  A  Take  L,  M, 
N  is  sumettmes  used  to  retain  the  sample  of  the  bot- 
tom. 

At  the  present  time  deep-aea  aonoduig  is  extensively 
pnKtioed  HN-  telegiaphio  poipoaes,  and  Is  almost  entliev 
eondacted  by  means  of  wire  instead  of  rope,  a  method  !&• 
trodaoed  by  Sir  William  Thomson.^  The  Motion  of  the 
wire  in  patwing  thioDgh  the  water  ia  of  oonise  very  much 
lew  than  that  of  rope,  and  hence  it  runs  out  and  can  be 
^uled  in  much  more  tapidly ;  a  smaller  sinker  may  be  used, 
snd  in  very  many  inrtanoes  it  can  be  reooreied.  It  ia 
CDstoQury  in  aonnding  for  cables  to  make  very  freqnent 
vtaemtioos  (once  in  from  1  to  60  milea),  for  it  ia  found 
that  tlie  laying  can  be  acoomidiahed  with  mach  leas  riak 
•f  accident  if  the  contour  of  the  ooean<bed  be  aeoorately 
known.  The  nvin^  of  time  by  the  nae  of  wire  is  very  con- 
•idenMe ;  but  the  advantage  ia  not  so  obvions  in  running 
oat  aa  in  hanllng  in,  because  a  heavier  weight  is  used  to 
increase  the  rate,  this  of  coarse  involving  a  losa  of  iron 
■inkers.  For  instance,  an  apparatus  similar  to  that  men- 
tioned above  aa  being  used  by  the  "  Challenger "  took  on 
an  ftveiage  84  m.  22  a.  to  ainfc  2000  flrthoma,  whilst  in  a 
recent  soandiiig  by  the  "  Albatroaa "  the  weight  ran  oat 
2000  fiitboma  in  30  m.  30  8.  and  waa  hauled  in  in  21  m.  9  b., 
— »  rate  which  would  have  been  quite  unattainable  by  the 
aid  of  rope.  The  saving  in  the  matter  of  sinkers  is  by  no 
aeans  isoonBiderable ;  inatead  of  3  or  4  cwta.,  only  50  to  60 
lb  are  osed,  and  Sigsbee  has  calculated  tliat  this  difference 
is  sufflolent  to  pay  for  any  extra  loss  there  may  be  by  the 
breaking  of  the  wire.  Captain  Kagnaghi  of  the  Italian 
navy  and  Oaptoins  Sigsbee  and  Belknap  of  the  American 
Sarrar  have  suocessftally  developed  the  method  of  sonnd- 
iaft  with  wire,  and  owing  to  its  nse  the  last-mentioned 
offlioer  waa  able  to  survey  the  route  Arom  Ban  Francisco  to 
Japan,  doing  all  hia  Bounding  by  hand,  which  would  have 
been  dnite  hnpossible  had  hempen  rope  been  used.  When 
soundings  are  made  for  soientino  purposes  It  la  customary 
to  aseeitain  the  temperature,  both  at  the  IxttttHn  and  at 
intermediate  depths,  by  a  thermometer  of  special  construc- 
tion. 

For  fkirther  Infbrmatloi!,  see  Sir  WvvUle  nionisixi,  TV  D«nOu 
yiAff am  (London,  1874):  NiwraUoe (tfOu Orvtm^ B.M^  " CMlm- 
jer"  (London,  1S86) ;  Slnbee,  DenSu  aomtekng  md  Dredging 
(WsBtiWon,  1880) ;  WlUe,  None^pan  North  MtanUe  BcpedOim, 
pi.  Iv.,  ^Apparatus  and  how  used,"  1875-7S;  UlU,  The  aaMth 
MariM  Staaim  (Edinburgh.  1885) ;  and,  for  an  Improved  apparatus 
DNd  aa  board  the  "  Tallflman,"  La  StUmre.  xll.  p.  ISO,  IBM;  also 
the  annual  BtporU  of  tbe  U.  8.  Fish  ComnuaaloD.     (w.  B.  no.) 

SOUTH,  ROBKKT  (1633—1716),  one  of  the  wittiest 
itf  EDglish  divines,  was  the  son  of  a  London  merohant, 
and  was  bom  at  Hackney,  Middlesex,  in  1633.  He 
was  educated  at  Westminster  school,  whence  in  1651 
he  was  elected  to  Christ  Church,  Oxford.  He  became 
B.A.  in  1654,  and  tbe  same  year  wrote  several  Latin 
veiaes  to  oongratnlato  Cromwell  on  oonoluding  peaoe 
with  the  Dutoa,  which  were  published  in  a  ooUection 
of  oniTersity  poems.  The  following  year  he  published 
a  Latin  poem,  entitled  Musiea  Ineantana.  After  com- 
mencing M.  A  in  1657  he  was  in  the  habit  before  ob- 
ttiniiig  orders  in  1658  of  preaching  as  the  ohampion 
of  OslTinism  ajnunst  SocinianiBin  and  ArminiaDiam. 
He  was  also  at  this  time  a  Btnmg  supporter  of  Fresbjjr- 
tttiamsm,  but  on  tbe  appnnoh  of  the  Restoration  his 
TievB  on  ehansh  goveniment  underwent  a  change.  In 
fiKt  he  adhered  BOOceesiTely  to  tbe  triumphant  party 
as  represented  by  Cromwell,  Charles,  James,  and 
Willuun,  and  there  are  substantial  grounds  for  the 
assntion  of  Anthony  Wood  that  he  was  much  indebted 
forhis  preferments  to  his  zeal  for  'Uhe  powers  that 
be."  On  10th  August,  1660,  he  was  chcraen  public 
mntor  of  the  university,  and  in  1661  domestio  chaplain 
to  Lord  Okirendon.  In  Maioh,  1663,  he  was  made  pre- 
bend of  Weattaiinster,  uid  shortly  afterwards  he  re- 

.^i^n  used  In  Booodlngs  by  tbe  C.S.  steamer  "  Taney  "  In 
VU,  but  without  sattalhotory  xetults.— Am.  Eu.J 


ceived  from  his  university  the  degree  of  D.D.  In 
1667  he  became  chaplain  to  the  duke  of  York.  He 
was  a  zealous  advooate  of  the  doctrine  of  passive 
obedience,  and  also  strongly  opposed  the  Toleration 
Act,  declaiming  in  unmeasured  terms  against  the  vari- 
ous noncomformist  sects.  In  1676  he  was  appointed 
chaplain  to  Lawreooe  Hyde  (afterwards  earl  of  Ro- 
chester), ambassador-extraordiDar>[  to  the  king  of 
Poland,  and  of  his  visit  be  sent  an  interesting  account 
to  Dr.  Edward  Pocock  in  a  letter,  dated  Dantzic,  Idth 
December,  1677,  which  was  printed  altmg  with  Sonth's 
Posihummu  floras  in  1717.  In  1678  he  was  promoted 
by  the  chapter  of  Westminster  to  the  rectoiy  of  Islip, 
Oxfordshire.  Owing,  it  is  said,  to  a  personal  gmdge, 
South,  in  1693,  pulblished  AnimaSjereions  on  Dr. 
Sherlock's  Book,  entitl&i  a  indication  of  the  Holy 
and  Ever  Blessed  Trin^,  in  which  the  views  of  Sher- 
lock were  _  attacked  witn  much  sarcastic  bitterness. 
Sheriock,  in  answer,  published  a  Defmce  in  1694,  to 
which  South  replied  in  TViVAeunt  Charg^  upon  Dr. 
Sherlock  8  Neic  Notion  of  the  Trinity,  and  the  Charge 
Made  Good.  The  oontroversy  was  carried  by  the  rival 
parties  into  the  pulpit,  and  occasioned  such  keen  feel- 
mg  that  the  king  interposed  to  stop  it.  Dunne  the 
greater  put  of  the  rei^  of  Anne,  South  remainedcom- 
paraUray  quiet,  but  in  1710  he  snowed  himself  a  keen 
opponent  or  Sacheverell.  He  died  8th  July,  1716,  and 
was  buried  in  Westminster  Abbey. 

The  style  of  Sonth  is  viginous,  pungent,  and  briUiaat, 
though  tending  to  ezuberaDoe.  Hia  aermons  are  sferonglT 
practical,  but  his  theory  of  life  is  not  aaoetic.  Hia  wit 
generally  inclines  towards  sarcasm,  and  it  was  probably 
the  knowledge  of  his  quarrelsome  temperament  tiiat  pre- 
vented his  promotion  to  a  bishopric  If  he  sacrificed  prin- 
ciple to  his  desire  for  prefexment,  his  ambition  was  not  of  a 
sordid  kind,  for  he  was  noted  for  the  extent  of  his  charities. 
He  published  a  large  number  of  single  sermona,  and  they 
appeared  in  a  collected  form  in  1692  in  six  volumes,  reach- 
ing a  second  edition  in  his  lifetime  in  1715.  His  Opera 
Pntkima  Latino,  Including  his  will,  hia  Latin  poems,  and 
hia  orations  while  public  orator,  with  memoirs  of  his  life, 
appeared  in  1717.  His  IPorte  were  published  with  a  mem<^r 
by  the  Clarendon  press  in  ISiiS,  and  have  been  several  times 
reprinted.  Tbe  contemporary  notice  of  Sonth  by  Wood  in 
his  Athma  is  characterized  by  a  strongly  hostile  tone, 
partly  to  be  explained  by  a  criticism  of  Sonth  at  Wood's 
expense. 

SOUTH  AFRICAN  REPUBLIC.  See  Trans- 
vaal.^^ 

SOUTHAMPTON,  a  municipal  and  parliamentary 
borough,  which  gives  name  to  Hampshire,  or  the 
county  of  Southampton,  and  one  of  the  principal  sea- 
{Mrts  on  the  south  coast  of  England,  is  beautifully 
situated  at  the  head  of  Southampton  Water,  forming 
the  mouth  of  the.Tes^  on  a  sloping  peninsula,  bounded 
on  tlie  east  by  the  Itohen,  at  the  terminus  of  the 
South-Westem  Rulway,  79  miles  southwest  of  Lon- 
don, 13  south-southwest  of  Winchester,  and  24  weat- 
northwest  of  PortHmontb.  Southampton  is  also  a 
oounty  of  itsdf, — the  oounty  of  the  town  of  South- 
ampton.  It  preserves  much  of  its  antique  appearance, 
but,  although  in  the  older  parts  the  streets  if  pictu- 
resq^ue  are  narrow  and  irregular,  it  may  still  claim  the 
distmction  it  enjoyed  in  Leland  s  time  of  ranking  '*  as 
one  of  the  fairest  that  is  in  England,"  handsome  and 
spacious  shops  lining  the  principal  streets,  while  the 
suburbs  are  studded  with  numerous  villas  and  man- 
sions emb<»omed  in  woods.  There  are  still  considerable 
remains  of  Uie  old  town  walls  built  in  the  Ume  of 
^chard  II.,  the  most  remarkable  being  a  portion  d* 
the  west  wuls,  with  an  arcade  on  its  exterior  face. 
Four  of  the  seven  gates  are  comparatively  wellpre- 
served — North  or  Bar  Gate,  South  Castle  Gate,  West- 

tite,  and  Blue  Anchor  Oate.  The  finest  of  these  is 
argate,  in  a  room  above  which  is  the  ancient  Guild- 
hdl,  where  tite  c^nartw  sessions  are  held.  The  repre- 
sentations of  Sir  Bevb  of  Hampton  and  the  giant 
Ascupart  which  formerly  stood  on  each  side  nave 
recently  been  obliterateo.   The  Castle,  oiiginaUy  a 
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Saxon  fortress,  and  rebuilt  when  tbe  walls  were 
erected,  was  partly  demolished  in  1650.  After  its 
rebailding  bad  been  begun  by  the  marquis  of  h&ns- 
downe  in  1805,  it  was  sold,  and  in  1818  the  site  was 
parcelled  out  for  building  plots.  In  the  vicinity  of  tbe 
castle  there  are  some  bouses  of  very  ancient  aate,  in- 
cluding King's  House  (Early  Nonnan).  Tbe  two  old 
churches,  St.  Michael's  (origiDally  Norman  about  the 
date  of  1080)  and  Holyrood,  have  been  in  a  great 
degree  modernized  ■  the  former  contains  a  beautiful 
Byzantine  font  and  a  monument  to  Sir  R.  Lyster, 
chief-justice  in  tbe  16th  century.    The  French  chapel 


PIah  of  BouthunptOD. 

of  St  JuUen,  originally  attached  to  tbe  bcmpital  of 
God's  House,  founded  by  Henry  VUL  for  eight  poor 

Eersons,  is  of  Norman  architecture ;  it  contains  the 
urial-plaoe  of  tbe  earl  of  Cambridge,  Lord  Scrope, 
and  Sir  Thomas  Grey,  who  in  1415  were  eiecuted  out- 
side the  Bargate  for  conspiring  against  Heniv  V. 
Among  the  modern  public  buildings  are  the  Watts 
memorial  ball,  erected  in  1876  at  a  cost  of  £8000 
[$38,880],  tbe  municipal  oflioe,  oocunying  the  old 
audit-house,  tbe  custom-house,  the  phimarmonic  ball, 
the  assembly  rooms,  the  county  courtrbouse,  tbe  com 
exchange  and  chamber  of  commerce,  and  two  theatres. 
The  Mucational  instatutions  include  the  Hartley 
Institution,  founded  by  bequest  ipr  the  advancement 
of  natural  history,  astronomy,  antiquities,  and  classical 
and  Oriental  literature,  and  now  embracing  a  library, 
reading-room,  museum,  art  gtdlery,  laboratories,  and 
schools  of  science  and  art  associatra  with  South  Ken- 
sington ;  tbe  Edward  _VL  grammar  school,  founded 
in  1550,  and  reorganized  m  1875;  and  Alderman 
Taunton's  school,  founded  in  1752,  and  lately  remod- 
elled. The  school  board  was  established  in  1871.  The 
benevolent  and  charitable  institutions  are  numerous, 
embracing  the  dispensary  (1809),  tbe  royal  South 
Hants  innrmarj^  (1838),  the  female  orphan  asylum, 
the  homoeopathic  dispensary  (1873),  St.  Mary's  cot- 


tage hoBpital  (1873),  and  the  Palk  memorial  hone 
(1876).  To  tbe  north  of  the  town- is  Southamptoo 
Common,  formerly  part  of  the  manor  of  Shiriey ;  and 
adjoining  the  town  to  the  north  of  Above  Bar  Street 
is  tbe  Public  Park,  prettily  laid  out  and  conUiuing 
statues  of  Lord  Palmerston,  Dr.  Watts,  and  Mayor 
Andrews.  The  town  is  supplied  with  water  partly 
from  artesian  wells  and  partly  from  reservoirs.  The 
population  of  tbe  municipal  borough  (area  2004  acres) 
in  1871  was  53,741,  andf  in  1881  it  was  60,051.  In 
1885  the  area  of  the  parliamentary  borough,  formerly 
coextensive  with  that  of  the  municipal  borough,  va& 
extended  to  include  the  parish  of  Millbrwlt, 
the  ecclesiastical  district  of  the  Holy  Saviour. 
Bitteme,  the  parish  of  St.  Mary  Extra,  ana 
the  detached  portion  of  Hound  included  withiu 
St.  Mary  Extra.  The  population  of  this  area, 
in  1881  was  84,384.  It  is  represented  by  two- 
mem  bera. 

The  importance  of  the  port  datet:  frocn  the  Nor- 
man Conqnest,  and  was  originally  duo  in  ita  ecIk- 
tiOD  to  Winchester.    It  had  a  .coi»^L-i<  niMr  iradft 
in  wine  u  early  as  1152,  and  from  i.;ui-'  n  Hay  it 
obtained  a  monopoly  in  the  impofution  of  street 
wines  from  the  Grecian  islands.   ^Vuh  Vi  iiii^^' and 
Italy  it  had  a  large  trade  as  earlr  -A--  illl'i 
tory,  and  In  the  Bobseqiient  centnrj-  it  liinl  a  c»n- 
oection  with  Newfoandland,  wtiii-  Ar.  VhaanA 
trade  and  its  shipbailding  were  sWi  nf  iio^HTirUoce. 
About  the  end  of  the  16th  century  it.'^  imili-  liad, 
however,  begun  to  decline,  and  ttu-  vitsiLUioii  of 
the  plague  in  1665  tended  still  furtlu-r  to  aid  il> 
retrogression.    Some  improvement  t<.i4'k  pluct  in 
its  prospects  by  the  creation  of  a  I'i<  r  urir]  Hiii'MiT 
Oommission  Id  1803,  and  the  erection  '  il'  I  tic  lioyal 
Victoria  pier  in  1831  waa  a  ftirthi  i  strp  tdwarda 
prosperity,  but  its  modem  trade  n-nUy  thiU-6  rrom 
the  opening  up  of  railway  comiiitiiii^  with 
London  in  1840.    It  possesses  Oni-  ut'  iIk'  finest 
natural  harbors  and  has  the  adv&Dtnb.--'  ni  n  dnuUft 
tide,  a  second  high  tide  oocnrring  t^  n  linurs  a.tLet 
the  first    While  largely  dependEiQt  tor  iXb  import 
trade  on  its  connection  with  Loniii:<ii  hhi]  jt&esKy 
eommnnication  with  France,  it         luruDie  an 
outlet  for  the  manufEtctures  of  thv  miiliMiid  and 
northern  towns.   Itfi  great  tidal  «Ioi-k,  i-omplcte^ 
Id  1842  at  a  cost  of  £140,000  [$660,^(X)J.  huB  an  arflft 
of  16  acres  with  a  depth  of  18  fe^^  :\l  luw  wAtsi 
and  the  inner  dodc,  completed  in  i^^^il,  ati  artA  of 
10 acres  and  a  depth  of  28  feet.   Two  vtiu-r  docta. 
embracing  an  areaof  50  acres  are  b«-  i  <L-{>iigtrticted. 
There  are  also  four  dry  docks,  cajiiibli'  nf  rtt-eir- 
mg  vessels  of  the  largest  tonaa;ii'  nt  nil  tid«s. 
Within  recent  years  the  porthai^  I' -"i       uv^  rlaod 
trade  between  London  and  India  ly  the  rf;iuovB| 
to  London  of  the  headqoart«i8  of  iiiv  I't-uinsolaT' 
and  Oriental  Steam  Navigation  Company.    At  preet^nt 
is  the  headquarters  of  the  Boyal  Hail  Steam  Packet  Ctm^, 
pany  for  the  West  Indies  and  the  Pacific  (tk;  Pikiiamal  aait. 
for  Brazil  and  the  Kiver  Plate,  the  Union  I'ii^L'  tor  tbii;  Cm 
of  Good  Hope,  Natal,  and  East  Africa,  and  liie:  Ix>uc|oa  a~ 
South  Western  Bailway  Company's  steamer?  t'>  the  Frtn 
coast.    Steamers  also  sail  regularly  for  Irt-lnuil  und  varidMi 
ports  on  the  west  coast  of  England ;  and  tbe  ^ti-uuii-rfi  of  1  ~ 
North  German  Lloyd  Company  tooch  at  the  ixirt  i>ri  tbe  < 
to  and  from  New  York,  and  also  to  and  fnim  AsLutic 
Australian  porta.    The  total  number  of  vossi'ls  thiit  eutei 
the  port  in  1876  waa  7840  of  1,301,301  tens,  lA'  which  3789^ 
with  a  tonnage  of  201,434  were  sailing  vesBeln.  und  il)GO  nritlB 
a  tonnage  of  999,867  were  steamers.    Tbi'  imrntter  ths4|L. 
cleared  in  tbe  same  year  was  8047of  1,174,3**.^  u.ns.  iif  'wfaiah 
3994  (196,064  tons)  were  saUiug  vessels,  an<i  -Lik~>^l  <i^e.3Q|. 
tons)  were  steameis.    In  1885  the  numb'-r       vce^-ls  th! 
entered  the  port  was  9768  of  1,539,357  ton-,  *>(  which 
(175,900  tons)  were  sailing  vessels,  and  631i;  1  l.:jiiJi.4j7  tODS)) 
were  steamers.    The  namber  that  cleared  in  tlip  aiiiiio  y* 
was  9641  of  1,523,759  tons,  of  which  3350  (It-^.'i-'^^  t-jns  i  we 
sailing  vessels,  and  6291  (1,341,071  tons]  'n>  y<'  iiiu^n. 
Since  1815  the  trade  has  increased  mon-  Hi^u  ti'ufold, 
although  within  recent  years  the  port  haBSLiili-n-cl  fnnn  tl* 
prevailing  dnlneea.    The  total  value  of  iti?p<>rl5  nod  ex 
in  1845  was  £1,475,000  [«?,  168,500] ;  in  1880  cht^'  value  of 
imports  was  £9,205,183  [$44,739,189.38],  and  iu  I8t4  it  ■ 
£7,544,354  [$36,665,560.44] ;  for  these  last  ji-nrs  the  val  a^-  . 
the  ex  porta  of  Unit«d  Kingdom  produce  na£  X^>.'iO(;,:^^ 
228,744.36]  and  £6,909,072  [$33,578,069.92] ;  while  tbf-  val 
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•f  the  exports  of  foreign  and  colonial  prodace  and  mana- 
Aetures  la  1882  was  £1,589,652  [17,725,708.721  and  in  1884 
£l,ia0,'35i  [95,568.636.44].  Among  the  principal  imports  are 
cocoa,  coffee,  com  (iaclnding  maize),  apples,  provisions  (espe- 
cially batter,  eggs,  and  potatoes  &om  France  and  the 
Ohaonel  lales),  mm  and  brandy,  Bogar,  wine,  wool,  and  rags. 
Among  the  principal  exports  of  the  produce  of  the  United 
KioKdom  are  apparel,  cotton  goods,  leather,  linen  goods, 
machineiy,  copper  and  iron  goods,  woollen  and  worsted 
goods.  Tlie  namber  of  ships  biiUt  at  fiie  port  in  1886  was 
19,  of  17,876  tens  bnrden. 

Tlie  Boman  station  of  ClaoseDttun  was  sltnated  at  Bitteme 
on  the  opposite  aide  of  the  Itchen,  where  extensive  Boman 
remains  t^ve  been  found.    The  present  town  was  foonded 
hj  the  WeetSazons,  probably  soon  after  their  landing  nnder 
(%rdic  and  Qrnric  on  the  shores  of  Southamptom  Water  in 
485.  The  name  Hantun-scire  (HamptonshireJ  occars  in  the 
lESum  Cirmide  under  date  756,  and  Hamtan  is  first  men< 
tioned  separately  in  837.    The  prefix  "  South  "  was  probably 
added  after  the  annexation  of  Wesaex  to  Mercia  in  920,  to 
distinguish  itflromthe^mptonin  Meiola  afterwards  called 
Northamptcm.  The  town  was  fireqnenfly  zmvaged  by  the 
Danes  in  tlie  9th  and  10th  centuries.  Canute,  after  his 
flStablishment  on  the  throne,  made  it  his  occasional  resi* 
dnue,  and  Southampton  beach  is  reputed  to  have  been  the 
■ceue  of  his  rebuke  to  the  Battery  of  his  conrtiers,  by  the 
demonstiation  of  his  powerlessnesB  to  control  the  wmves. 
SouUiamptoa  is  mentioned  in  Domesday  as  Hantune.  It 
possessed  a  mint  as  early  as  925.   It  was  A«queuily  visited 
by  successive  monarohs  from  the  time  of  Henry  I.    In  1338 
it  repulsed  an  attack  of  the  French  and  (Senoese.   In  1415 
it  was  the  Tendeavoas  of  the  amy  of  Hennr  V.  for  France, 
and  during  his  stay  in  the  town  be  detected  the  conspiracy 
against  him  of  the  earl  of  Cambridge,  Lord  Scrope,  and  Sir 
rniomas  Urey,  who  were  executed  outside  the  Bargato.  In 
1512  the  marquis  of  Dorset  embarked  from  the  port  with 
Ifl^OOO  men  to  the  aid  of  Ferdinand  of  Sp^n  against  France, 
and  in  1S22  the  earl  of  Surrey  set  out  from  it  with  a  large 
fleet  to  escort  Charles  Y.  Qaeen  Elizabeth  held  a  court  at 
Southampton  in  1569.   On  ucconnt  of  the  outbreak  of  the 
plague  in  London  in  1625  the  council  was  transferred  by 
the  king  to  Southampton,  where  on  the  7th  Septom^  a 
beaty  was  signed  with  the  United  Provinces.  The  town 
received  its  fliat  charter  frmn  Henry  II.,  and  a  charter  of 
incorporation  from  Henry  VI.  in  1445  under  the  style  of 
"mayor,  bailiff,  and  burgesses."  This  charter  was  somewhat 
modmed  by  that  granted  by  Charles  I.  which  remained  the 
aovemiBg  charter  till  the  iMSsing  of  the  Municipal  Act. 
The  oorporation  act  as  the  urban  sanitary  authority.  The 
town  flist  returned  members  to  parliament  in  1295.  Among 
eminent  persons  oonnected  witn  Southampton  are  Dibdin 
the  aoDg  writer,  Bishop  Peaeoeke,  Thonuw  FoUer,  and  Dr. 
Watta. 

See  Artory  qf  jbidtaivlgn,  by  J.  0]4TSitor  Daries,  U8S. 

SOUTH  AUSTBAUA,  whicii  lies  between  129" 
and  141"  £.  long.,  has  New  South  Wales 
P"***  rv.  and  Victoria  on  the  E. ,  Western  Australia 
on  the  W. ,  and  the  Southern  Ooean  on  the 
S.  Ori^naily  its  northern  line  was  26°  S.  lat ,  but  by 
the  addition  of  the  Northern  Territory,  or  Alexandra 
huidf  the  area  has  been  extended  from  380,070  square 
miles  to  903,690,  and  the  northern  border  carried  to 
the  Indian  Ocean.  The  length  is  therefore  from  lat 
38**  S.  to  1 1°  S. .  nearly  2000  miles.  Being  much  more 
northern  and  less  southern  than  the  neigfaborinff 
colony,  its  presoit  designation  is  inooneot  in  point  or 
fact. 

The  southern  coast-line  shows  two  large  gnlfe, 
Speacer  aod  St.  VinoeDt, — the  first  ISOmiles long,  the 
other  100.  Spencer  Oulf  is  onen  to  the  ocean,  while 
St.  Viooent  Gulf  is  parUy  shielded  by  Kangaroo  Island, 
with  InTestigator  Straits  as  its  westerly  entrance  and 
BadcBtairs  Passage  for  an  easterly  one.  Yorke  Penin- 
snlft  separates  the  two  gulfs.  Pott  Unooln  and  Slea- 
ford  Bay  are  at  the  southwest  of  Spencer  Gulf  On 
Ae  western  side  of  Eyria  Peninsula — the  land  west- 
VHrd  of  Spencer  Gulf— are  the  following  bays  :  CoflSn, 
AnxiouB,  Venus,  Streairr,  Denial,  and  Fowler.  The 
Junction  of  South  and  Western  Australia  is  on  the 
Aostnlian  Bight  Knoounter  Bay  is  on  the  Victorian 
side,  with  I^aoepede,  Quiohen,  Rivoli,  and  Macdonnell 
Bays  to  the  southeast  Flinders,  Investigator,  and 
Kuyt  Islands  are  southwest.  Cape  Jervis  is  at  the 
«aBtem  entranoe  of  gt  Vincent  Gulf,  Spenoer  at  the 


western.  In  Northern  Territory  are  Melville,  Adam, 
Anihem,  and  Raffles  Bays,  Van  Diemen's  Giilf,  Fort 
Essington,  and  Port  Darwin  (lat  12°  S.).  The  Gulf 
of  Carpentaria  divides  the  territo^  from  Gape  York 
Peninsula  of  Queenskuid.  Melville,  Bathurst,  and 
Groote-Eyelandt  are  northern  islands.  The  ranges  of 
hills  are  few,  rarely  reaching  3000  feet  One  chain 
runs  north  from  Cape  Jervis.  Flinders  ranee  has 
Brown  and  Arden,  3000  feet  Lofly,  near  Adelaide, 
is  2330  feet  Volcanic  oones,  as  Gambier  and  Schanck, 
are  southeast,  near  Victoria.  In  general  the  countiy 
is  level,  where  not  slightly  undulating.  It  is  far  from 
being  well  watered,  especially  to  the  westward  and  in 
the  interior.  The  Murra;^,  passing  through  lAke  Vic- 
toria, had  previously  received  most  of  the  drainage  of 
the  three  eastern  colonies.  The  Torrens  flows  by  Ade- 
laide. Few  streams  reach  the  ocean.  Cooper's  Creek 
drains  part  of  Western  Queensland.  The  Indian  seas 
receive  the  Alligator,  Liverpool,  Boper,  Maoaiihur, 
Daly  and  Victoria  rivers.  Albert  and  the  Coorong  are 
lakes  at  the  Murray  mouth.  The  depressed  area  north- 
ward contains  Lakes  Torrens,  Eyre,  Gairdner,  Blanche, 
HopOj  and  Amadous.  The  overiand  telegraph  to  Port 
Darwin  passes  mostly  through  an  ill- watered  country, 
with  oases  around  springs.  The  population,  330,000, 
is  principally  within  100  miles  of  Adelaide,  the  capital, 
in  lat.  35°  S.  The  leading  places  north  of  Adelude  are 
Ghkwler,  25  miles,  Barossa  38,  Kapunda  49,  Angaston 
51,  Fort  Wakefield  60,  Clare  90,  Kooringa  of  Burra 
Burnt  ]  00,  Moonta  100  northwest,  Kadina  96  northwest, 
Blyth  100,  Morgan  or  North-WestBend  105,  Broughton 
150,  St  Petereburg  154,  Port  Pirie  165  northwest. 
Fort  AugusU  240  northwest,  Oolton  320,  Blinman  350. 
To  the  east  are  Barker  21,  Echunga  23,  Naime  25, 
Kingston  or  Port  CaroBne  170  sontheast,  Narraooorte 
220,  Penola  250,  Clambier  290,  Macdonnell  304.  JAa- 
ooln  is  21 0  west  Adelaide  Port  is  7,  Gleneig  7,  Brigh- 
ton 10,  Wiilunga  30  south  ;  Goolwa,  the  Murray  port 
is  60  south.  Falmerston  of  Port  Darwin  is  the  cinei 
town  of  Northern  Territory;  Southport  is  25  miles 
south  of  it  Other  settlements  are  inland  mining 
townships.  There  are  36  counties,  4  pastoral  districts, 
23  municipalities,  and  112  distxict  ooundls  in  South 
Australia  proper. 

Climate. — Excepting  Western  Australia,  this  is  the 
driest  portion  of  the  island  continent  The  rain  clouds 
from  tne  Pacific  or  the  Indian  Ocean  have  little  store 
lefl  on  reaching  the  South  Australian  district  The 
northwest  summer  monsoons  &vor  the  northern  coast- 
lands,  though  the  rains  peneteate  but  few  miles  inUnd. 
The  trade-winds  bring  only  drjy  blasts  from  the  Qneens- 
Und  side.  A  large  proportion  of  the  southwestern 
shore  has  a  very  partial  deposition,  and  even  the 
southern  Yotke  Peninsula,  laved  by  two  great  gulfe, 
seldom  shows  any  surface  water.  The  conflict  between 
the  polar  and  equatorial  currents  occasionally  throws 
down  rain  in  the  interior,  though  many  a  thunder- 
storm fails  to  let  fall  more  than  a  few  drops.  But 
the  southeastern  coast  catches  a  fur  amount  of  rain 
from  the  western  breezes  off  the  Southern  Ooean.  The 
settled  districts  have  winter  rains,  when  Adelaide 
plains  are  transformed  from  parched  sterility  to  luxu- 
riant vegetation.  The  average  annual  runfall  there  is 
but  20  inohes,  mth  ui  evapora^n  of  three  times  that 
amount  In  1885  (a  dry  year)  Adelaide  had  only  16 
inches.  In  some  years  onIy5  inches  have  fallen,  even 
on  parts  of  the  seashore.  The  interior,  however,  has 
been  known  to  have  extensive  floods  afler  sudden 
storms.  The  northern  coast,  as  at  Port  Darwin,  has 
from  50  to  70  inches,  though  for  several  months  with- 
out a  shower.  The  heat  is  considerable  during  the 
dry  summer  time,  though  cold  is  felt  severely  on  winter 
mornings  and  nights,  even  in  the  tropics,  when  a 
dozen  degrees  of  irost  may  be  followed  in  a  few  hours 
by  a  temperature  of  Sff"  or  90° 

The  h^th  condiUons  of  the  colony  are  but  little  in- 
ferior, except  in  Adelaide  and  Port  Darwin,  to  those 
ruling  in  Tasmania  and  New  Zealand,  which  are  so 
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much  cooler  and  .wetter.  Dry  heat  is  never  so  preju- 
diraal  u  a  moist  heat  A  nnnK  hot  wind  from  the 
Dfflth  and  northwest,  to  which  Adehude  is  so  unpleaa- 
antly  exposed,  is  tr^g  to  young  children,  though  it 
never  brings  noxious  gases.  On  the  contnuy,  when 
passing  over  eucalyptus  forests  it  brings  down  nealth- 

giving  airs,  in  spite  of  160°  in  the  eun,  or  even  120*  in 
lie  shade.  Duurrhoea  may  trouble  in  Bummer^  and 
catairh  in  winter;  but,  with  a  birth-rate  of  39  in  the 
thousand  and  a  death-rate  of  from  12  to  17,  South 
Australia  stands  more  fevoiably  than  England  in  re- 
lation to  health.  Reoentlyj  several  townships  had  for 
the  year  but  seven  deaths  m  the  thousand,  exhibiting 
a  freedom  from  mortality  three  times  greater  than 
London.  The  death-rate  of  the  colony  auring  1885 
was  only  12.48  to  the  thousand,  while  the  birth-rate 
was  37. 70.  One-thiid  of  the  deaths  were  in  Adelaide. 
Reports  firom  the  tropical  Northern  Territory  speak 
of  fever  and  ague,  especially  among  imprudent  gold- 
mioras.  • 

Geolofff. — The  few  monDteiD  ranges  scattered  thronghoat 
the  colony  were  onpe,  ia  all  probability,  bnt  islands  rising 
In  a  mediterranean  sea  that  oonnocted  the  Indian  Ocean 
and  Java  Sea  with  the  Soathwn  Ocean.  Over  at  least  the 
Mathern  half  of  South  Australian  territory  the  water  flowed 
in  Tertiary  times.  The  climatic  effect  of  snch  an  archipel- 
ago of  islands  most  have  been  very  different  from  what  now 
Is  realized  in  that  region.  The  rise  of  the  conntry  dis- 
played that  Tsst  extent  of  arenaceous  limestone  forming  the 
Boathem  coast  floor,  and  extending  westward  hundreds  of 
miles  in  Western  Australia,  and  far  eastward  in  Victoria. 
The  south  coast  is  still  rising.  The  Harraycnta  ite  channel 
through  this  vast  coralline  formatiMi.  Acooiding  to  tbe 
Bev.  J.  Teoisoa  Woods,  tbe  newer  Fliooene  is  near  Ade< 
laide,  while  the  older  is  at  Mount  Qambier.  The  Murray 
clifi^  are  Upper  Miocene,  and  the  Murray  flats  are  Lower 
Miocene,  He  finds  little  or  none  of  Eocene.  Flint  bands 
ooenr  in  this  limestone,  particularly  at  Oambier.  The  Bis. 
eoit  country,  southeast,  has  flat  Umestone  ooacrettonarr 
cakce  on  the  surface,  more  or  lees  rounded.  Beds  of  sand 
cover  large  areas  of  the  recent  rock.  Caves  abound  in  the 
Oambicr  district,  provided  with  stalactites  and  stalagmites. 
Subterranean  rivers  flow  through  some  of  the  caverns,  and 
are  occasionally  reached  by  natural  sloping  wells.  Ounbler 
exhibits  much  Bryosoau  limestone.  Its  40  species  and  16 
genera  of  Palytoa  are  in  Lower  Cng.  The  coral  limestone 
there  has  extensive  flint  bands.  J'braMim/sra  are  of  many 
kinds ;  aomeof  the  BlilBCVoda  are  still  existing  In  Austealian 
waters.  Sharked  teeth  and  large  nautili  are  frequently  met 
-witk.  Most  fossils  are  in  casts  except  Pectm,  Bryoxoa,  Echini, 
etc  The  Murray  clifiti  mark  the  remains  of  an  extensive 
formation,  since  largely  denuded.  The  Gambler  deposits 
prove  the  preaenoe  at  an  ancient  deep  sea,  when  little  of 
Australia,  as  we  now  perceive  it,  had  any  existence.  The 
South  Australian  ranges  are  generallr  of  FrimaTy  order,  the 
Silurian  formation  being  often  pierced  or  flooded  by  igneous 
rocks,  which  have  transmated  the  strata.  While  granites 
and  granitoids  are  in  great  masses,  the  bssalts  and  green* 
stones  of  a  later  age  are  not  wanting  in  the  ranges.  The 
Primary  rocks  are  observed,  also,  in  Eyria  Peninsala,  Port 
Unoolu,  the  central  continental  districts,  and  very  promi- 
nently in  the  Northern  Territory.  Flat-topped  sandstone 
hills  prevail  northward.  Westward  and  southeastward  the 
Tertiary  rests  on  a  granite  floor.  Eastward  there  is  the 
same  Primary  presence,  with  crystalline  mountains  devel- 
oping diver  mines  just  over  the  border.  Metamorphio 
■kkAb,  rising  amidst  Tertiary  beds,  are  strong  in  Torke 
Peninsula,  prodaoing  much  copper.  The  tablelands  are  of 
horizontal  sandstone,  often  on  spiriferoos  limestone.  Desert 
sandstone  may  be  Miocene.  Near  the  Victorian  bonadary, 
in  the  southeast  comer  of  Sooth  Australia,  recent  Volcanic 
action  is  apparent.  Several  of  the  lakes  there  were  once 
craters.  The  deep  Blue  Lake,  or  Devil's  Inkstand,  occupies 
theceutre  of  Mount  Oambier.  Tbe  baaks  are  nearly  900 
fbet  high,  and  are  formed  of  lavas  and  volcanic  ashes. 
Cinder  walls  are  detected,  and  other  varieties  of  volouiie 

Products.  Several  smaller  coneesnrronnd  the  great  mount, 
'he  conntry  itself  is  of  the  usual  Tertiary  limestone,  more 
or  lees  covered  with  ashes.  Mount  Schanck,  between  Oam- 
bier and  tbe  sea,  is  known  as  the  Devil's  Punchbowl.  This 
cone  of  lava  has  an  empty  crater  200  fiset  deep.  Oambier 
and  Schanck  are  landmarks  to  passing  manners.  Among 
the  fossil  forms  in  Tertiary  Pliocene  strata  are  those  of  the 
buce  DipnIodoH,  a  marsupial  vegetable  feeder  16  feet  in 
height,  with  giganUc  kangaroos,  emus,  wombats,  etc. 
JfiMroti.— South  Australia,  though  without  coal,  was  tbe 


first  Australian  colony  to  have  a  metallic  mine,  and  tbe  fltsi 

to  possess  a  gold  mine.  In  1841  the  wheel  of  a  dray,  going 
over  a  hill  near  Adelaide,  disclosed  to  view  silver-lead  ore- 
In  the  midst  of  the  bad  timee  in  1843  the  Kapuuda  copper 
mine  waa  found.  lu  1S4S  the  wonderf^il  Buna  Buna  cop- 
per was  first  vrrongbt.  The  land,  10,000  acres,  cost  £10,000 
[$48,600];  and  for  several  years  the  dividends  to  share- 
holders were  800  per  cent,  per  annum.  The  first  colonial 
miuena  export  was  30  tons  of  lead  ore,  value  £128  [$622.06], 
in  1843.  The  copper  declined  as  prioes  fall.  It  waa  £322,- 
083  [$1,569,697.39]  in  1S85,  when  latea  were  £60  [$243]  a 
ton,  but  £762,386  [$3,705,19556]  ten  years  before  with  over 
£90  [$437.40].  In  1886  most  of  the  mines  were  closed.  B«;- 
tween  250  and  400  miles  north  of  Adelaide  a  very  rich  cop- 
per district  exists.  Lead  is  very  abundant.  Manganese^ 
nickel,  bismuth,  antimony,  and  silver  have  been  mined. 
Tin  is  seen  in  granitic  places.  Iron  occurs  in  almost  all 
formations  and  in  all  conditions.  There  is  abandanoe  of 
hematite,  micaceous,  bog,  and  other  ores  rich  in  the  metal. 
l^Iisker  and  other  mines  paid  in  silver.  The  wonderful 
Silverton,  of  Barrier  Bangea,  in  a  desert,  is  just  outside  the 
boundary,  though  300  miles  only  from  Adelaide  while  600 
tram  Sydney.  Oold  was  got  from  a  quartz  vein  at  the  Vic- 
toria mine,  near  Adelaide,  as  early  as  1846,  bnt  did  not  pay 
the  company.  Partial  gold  working  has  been  conducted  at 
Echnnga,  etc.,  in  southern  hilts.  There  are  rich  alluvial 
and  quarts  gold  mines  in  Northern  Territory,  at  from  100 
to  150  miles  south  of  Port  Darwin.  For  the  year  1884  the 
yield  was  £77,936  [$378,764.10].  Of  1349  miners  1206  were 
Qiineee.  Oold  is  now  worked  at  Wankaringa,  225  miles 
north  of  Adelaide.  Copper,  tin,  and  silver  are  found  in 
Nortbem  Territory.  Among  otiier  minerals  asbestos,  roof- 
ing slates,  and  fine  marbles  may  be  named.  Some  for^ 
years  ago  precious  stones,  eBpecil^ly  garnets  and  sapphires, 
were  gathered  in  the  Barossa  Hills.  Ckrbousoeous  material 
is  found  at  the  Cooroog,  etc,  yielding  60  per  cent,  of  oiL 
lAke  Eyre  has  a  rude  coal.  Eapunda  marble  quarry  ia  a 
Buccesa.  In  1885  there  were  16,493  acree  leased  for  min- 
erals. The  value  of  minerals  exported  in  1886  was  £338,- 
132  [$1,643,321.^], 

AgriaUiure.—ThiB  is  essentially  an  agricultural  colony. 
In  its  first  esfttblisbment,  Arming  was  intended  as  the  ma>9 
occupation.  Tho  land  was  cnt  up  for  sale  Into  eighth-acre 
lots  with  the  view  of  settling  the  people  on  arrival,  and 
concentrating  them,  instead  of  having  them  scattered  as  in 
the  nei^boring  colonies,  in  which  pastoral  pnrsnita  com- 
pletely dwarfed  the  farming  Industry.  Thiswise  nrorlrioii 
made  the  colony  for  years  the  supplier  of  breadstnffli  to 
Sydney,  Melbourne,  Brisbane,  Perth,  and  Auckland.  As 
neighbors  became  wheat-producers,  Adelaide  merchants  had 
to  seek  markets  In  Natal,  Mauritius,  the  Cape,  or  evea 
Europe.  At  all  times  the  state  has  lent  every  asslstanee  to 
agriculture.  As  the  colony  sufl^  more  from  drought  tUtmn 
anyOiing  else,  public  reservoirs  are  oonstructed  and  artesian 
wells  are  sunk.  Forest  culture  has  especially  attracted  Oot- 
entment  attention,  Beforesting  and  tbe  establisbment  oT 
.nnrseries  fi>r  the  tnss,  fruits,  and  vegetables  of  other  lai^ 
go  hand  in  hand.  Forest  reserves  alreadyamonnt  to  150,000 
acres.  Hundredsoftboosandsof  trees  areannually  planted. 

The  laud  systom  sound  at  the  beginning,  has  been  ro- 
peatedly  amended,  especially  with  avlew  to  the  advancement 
of  pastoral  interests.  Instead  of  cash  sales,  as  formerty,  oob- 
dition^  purchases  may  be  made,  extending  over  a  long 
period,  subject  to  ctmditions  of  residence  and  caltiTation. 
At  the  end  of  1884  only  ten  million  acres  had  been  pur- 
chased. There  were,  however,  53,000,000  acres  indosed, 
chiefiy  for  pasturage,  and  2,785,490  under  cultivation.  Tlie 
crop  for  March,  1^  was  as  foUoTrs :  wheat,  1,942,653  acres; 
follow,  450,536;  hay,  308,429;  artificial  gnuses,  23,817; 
barley,  16,697;  lucerne,  8649;  cats,  7264;  orchard,  6825; 
potatoes,  6666 ;  pease,  4601 ;  vineyard,  4500.  Tbe  culture 
indicates  a  warm  and  dry  climate,  different  from  Mew 
Zealand  or  the  tropical  coast  of  Queensland.  The  product 
of  South  Australian  fields  is  so  much  smaller  per  acre  than 
in  any  of  the  neighbtoring  colonies  that  only  an  open  levd 
country  of  cheap  land,  wiui  effective  machinery  at  moderate 
cost,  could  be  managed  at  a  profit.  Ooing  northward  from 
Adelaide  the  conntry  becomes  too  dry  for  roots,  and  then 
too  precarious  even  *>r  wheat.  Tbe  county  of  Adelaide  is 
very  flbvorably  placed  for  vineyards,  oliveyards,  and  orch- 
ards. About  half  the  olive  trees  and  a  third  of  the  almond 
trees  are  there.  Of  3,704,107  grape  vines  in  the  colony,  Ade- 
laide county  had  2,158,468,  and  Light,  in  the  neighboriog 
hill^  bad  860,356,  There  were  in  1884  473,635  gallons  of 
wine  made.  The  commissioners  lately  reported  that  the 
light  white  wines  kept  sound  and  good,  while  full-bodied 
wines  continue  to  improve  with  age.  ■  Tbe  Water  Con- 
servation Department  is  of  great  service  to  agriculture. 
Tropical  cultivation  recelTcs  some  attenUon  already  in 
Northern  Territory.  The  Chinese  raise  rice  on^  theio 
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being  heavy  rains  neai  the  coaat.  Daly  river  has  excellent 
■oil  and  climate  for  sugar  and  coffee. 

The  pastoral  progress  has  been  considerable,  notwith- 
standing want  of  moisture.  In  1885  there  were  1528  leases 
over  214^16  square  miles,  besides  257  aonaal  leasee  with 
11,214  square  miles.  There  were  then  168,420  hoiscs,  368,- 
726  cattle,  163,807  pigs.  6,^,406  sheep  (twenty  sheep  per 
head  of  population).  Of  theee  the  settled  counties  had 
151,068  horses,  179,206  cattle,  and  4,995,394  aheep.  In 
Northern  Territory,  with  136,000  cattle,  there  were  iu 
December,  1885,  6000  horees  and  40,000  sheep,  that  country, 
excepting  iu  the  dry  interior,  being  unfitted  for  wool- 
bearen.  The  toM  export  of  wool  grown  in  South  Austra- 
lia had  only  the  value  of  £1,671,775  [$8,124,826.50]  in  1885, 
The  prices  obtained  were  a  fourth  less  than  ton  years  before. 
The  rabbit  pest  is  felt  as  serionsly  in  pastoral  as  in  agricnl- 
tnral  openrtions.  Kannuroos  are  fiu*  less  tronbleaome  to 
■toekholders  than  in  Queensland.  Where  water  can  be 
procured  by  dams,  reservoirs,  or  wells  stock  can  be  kept^ 
since,  where  the  grass  fails,  cotton  bush  and  various  saline 
plants  supply  aumcient  fi>od.  An  artesian  well  lately  was 
snak  isao  feet.  Wool  is  remarkably  line  there.  While  a 
Soath  Anatntlian  merino  has  27S0  smatlonfl  to  an  inch  of 
wool,  a  Leicester  sheep  has  but  1850. 

Akno.— South  Australia  is  not  separated  fnm  the  neigh- 
borins  colonies  by  any  natural  boanaariea ;  hence  tiie  fiuna 
indodes  many  animals  whidt  are  also  tobe  fennd  In  the  land 
l^g  to  the  east  wd  west  The  Dtorthem  half  of  the  colony 
lies  within  the'  tropics,  and  possessee  a  tropical  fauna,  which 
is,  however,  practically  identical  with  that  of  northern 
Qaeensland.  In  spite  of  its  immense  extent  north  and 
sooth,  and  a  ooneroonding  diveiBlty  In  idiinKt&  the  colony 
is  poner  in  animal  life  tban  Its  n^bb<a8.  It  possessee 
thirty-flve  genera  of  mammals.  These  include  both  genera 
of  the  order  MmwiroHata, — the  Behidna,  or  spiny  ant-eater, 
and  the  OmUhorkfptAut,  or  duck-billed  platypus,  both  of 
which  an  ftmud  also  in  eastern  Australia  and  Tasmania. 
Tlie  other  order  of  JKosHna^  associated  with  Australia,  the 
JfornyMoIia,  is  well  represented  in  South  Australia.  It  con- 
tains seven  genera  of  MaenpotKdm  or  kangaroos,  including 
the  wallaby  and  kangaroo  rat,  four  genera  of  Phiilanguiidm, 
or  opossums,  and  five  species  of  Da^itridte,  at "  native  cats." 
Two  genera  of  this  fhmily  are  peculiar  to  the  region— the 
Omioeerau  and  the  AniieMnomf/a;  the  latter  is  fonud  in  the 
interior.  It  is  a  mouse-like  mimal  with  large  ears,  and  is 
remarkable  for  the  elongation  of  its  fore-arm  and  hind-foot 
and  for  the  complete  absence  of  the  hallux.  The  Phaa- 
eoUmm,  or  wombat,  one  of  the  larg«et  of  the  marsupials,  is 
also  found  in  South  Australia,  and  the  curious  MyrmetMitius, 
or  ant-eater  of  Western  Australia,  niisranarkable  animal 
is  about  the  size  of  a  squirrel ;  It  poeseases  fift^-two  teeth 
(a  greater  number  than  any  known  quadruped),  and  unlike 
most  other  members  of  its  order,  the  femaJe  has  no  pouch, 
the  young  hanging  ttom  nipples  concealed  amongst  the 
hair  of  her  abdomen.  The  Chmropna,  with  peculiarly 
slender  limbs  and  a  pouch  opening  backwards,  is  found  in 
the  interior.  The  remaining  MavmaUa  consist  of  the  dingo, 
•r  native  dog,  and  a  few  species  of  Xuridm,  the  mouse  femily, 
andOMntplenifOrhatB.  TheieareabontTOOipedMtrfbirdB, 
iQclnding  60  spetiee  of  parrots.  Of  the  9  femilles  peculiar 
to  the  Anstmllan  region,  6  are  well  represented,  including 
the  MeHphagiiUe  (honey-aucken),  Oaeaiiada  (cockatoos), 
itafyeereulv  (brottd-t^ed  and  grass  parroqnets),  Megamo- 
dubs  (mound-makers*)  and  OoMoridm  (oaflaowarles).  The 
last-named  femily  is  reimsented  by  the  Drmma,  or  emu, 
which  is  hunted  in  some  parts  of  the  colony.  Beptiles  are 
fetriy  represented :  there  are  fifteen  species  of  poisonous 
nakes.  The  linrds  are  very  peculiar;  Soath  and  Western 
Australia  emtain  twelve  peculiar  genera.  No  tailed  Jla- 
pUNa  exist  in  the  continent,  but  tma  and  toads  are 
plentiftil. 

Flero.—Tbe  plant  species  resemble  those  of  the  eastern 
ddimies  and  Western  Australia,  but  are  more  limited  in 
wie^.  The  colony,  fnm.  its  dryness^  lai^  a  number 
known  elsewhere,  finormoos  areas  arealmost  destitute  of 
forests  or  of  timber  trees.  The  Bacalfftiu  femily,  so  valu- 
able for  timber  and  gum  as  well  as  for  sanitary  reasons,  are 
feiriy  represented.  Acacias  are  abundant,  the  bark  of  some 
beh^  an  article  of  commerce.  Flinders  range  has  much  of 
the  valuable  sugar-gum,  finealypftu  Ctnynocalyx,  which  is 
being  now  preserved  in  forest  reserves.  Its  timber  is  very 
hard  and  strong,  not  wanting,  resisting  damp  and  ants. 
The  head-flowenid  stringySark,  .Ktc  ea^teUata,  has  a  per- 
risteotbfffk.  Aaortofatringyinrk.J^ue.  t«tmionto,  iafonnd 
in  NorUiem  Territory.  The  gouty-stem  tree  {Adaauania) 
•r  monkey-bread  of  the  ntvth  is  a  sort  of  baobab.  AboAt 
no  northern  plants  are  Indian.    The  IfamarnidiM  fndtsa 

1  One  genus  of  this  remarkaUe  femily— the  £tooa— Is  confined 
tothedfrtrict. 


occurs  in  Amhem  land,  with  native  rice,  rattans,  and  wild 
nutmeg.  The  cedar  is  of  the  Indian  variety.  Pines  are 
numerous  bi  the  south,  palms  in  the  north;  among  the 
most  beantifhl  is  the  Keatta  acuminala.  Banksias  are  very 
conmion  in  sandy  districts.  Flowering  sbmbe  are  common 
in  the  sooth.  There  are  130  known  gruases  in  Northern 
Territory. 

Fith«ri«s. — Whaling  was  formerly  an  important  industry 
about  Enconnter  Bay,  as  sealing  was  in  Kangaroo  Island. 
The  whales  have  migrated,  and  the  seals  are  exterminated. 
On  the  northern  aide  trepang  or  b&^e-de-mer  fishery  has 
commenced,  and  pearl  fisheries  have  been  established.  Of 
fish  within  colonial  waters  there  are  forty-two  peculiar 
genera.  The  tropical  north  has  similar  fish  to  Uiose  of 
North  Queensland,  wbUe  those  of  southern  bays  resemble 
many  of  the  species  of  Victoria,  Tasmania,  and  New  South 
Wales.  There  ure  the  barracouta,  booito,  bream,  carp,  cat- 
fish, rock  cod  and  Hurray  cod,  conger,  crayfish,  cuttie,  dog- 
fish, eel,  fiatfish,  fiatbead,  fiouuder,  fiying-flish,  gadflsh, 
grayling,  gurnard,  hake,  John  Dory,  ray,  salmon  (so-called), 
sohnapi^,  seahorse,  shark,  sole,  squid,  swordfish,  whiting, 
ete. '  Though  called  by  E^lish  names,  tt>o  fish  do  not  al- 
ways correspond  to  those  in  Europe,  llie  Hnrr^  cod  Is  a 
noble  freshwater  fish. 

Oommene. — There  ia  little  apecalative  trade,  the  abipping 
being  empltn'ed  In  the  oonvcyance  of  the  exports  of  the 
colony  and  ue  inixoduetion  of  needful  supplies.  The  im- 
ports dnHng  1884  amounted  to  £6,749,353  [$27,941,855,581, 
of  which  £2,983,296  [$14,498,818.56]  came  from  the  United 
Kingdom,  £997,785  [$4,849,235.10]  from  New  Sooth  Wales. 
£714,272  [$3,471,361.92]  &om  Victoria,  £38,460  [$186,915.50]- 
from  Tasmania,  £34,679  [$168,^.50]  firom  New  Zealtmd, 
£97,230  [$472,537.80]  fkom  India,  £28,011  [$136,133.46]  from 
Natal,  £55,598  [$270,S06J38]  from  Hongkong,  £19,201  [$93,- 
316.86]  ftom  Canada,  £239,093  [$1,161,991,98]  from  Ifanri- 
tins,  £54,945  [$a67,(«2.70]  from  China,  £49,028  [^38,276.06] 
from  France,  £61,727  [^,99aSS]  Arom  Germany,  £72,214 
[$350,960.04]  from  Norway  and  Sweden,  £186,236  [$995,- 
106.96]  from  the  United  States.  Of  the  exports,  £6,623,704 
[$32,191,201.44],  there  went  to  the  United  Kingdom  £4,081,- 
864  [$19,837,858.04] ;  New  South  Wales,  £773,340  [$3,757,- 
946.40];  Victoria,  £651,019  [$3,163,952.34];  Queensland, 
£255,746  [$1,242,925.56] ;  Cape  Colony,  £249,844  [$1,214,- 
241.84] ;  India,  £144.287  [$701,234.62] :  Western  Australia, 
£132,554  [$644^12.44] :  Natal,  £78,118  [$379,653.48] ;  France, 
£57,500  [^79,450] ;  Manritina,  £62,010  [$352,768.60]  ;  Bel- 
gium, £33,092  £$160,827.12].  Among  the  exports  during 
1884  were  wool,  £2,616,626  [$12,716,802.36] ;  wheat,  £1,694,- 
006  [$8^864.30] ;  fiour,  £794,812  [$3,862,786.32] ;  copper, 
£469,1^  [$2,280,462.66]  ;  sheepskins,  £87,455  [$425,031.30] ; 
ailver-lead,  £66,592  [$323,637.12]:  bark,  £45,049  [$218,- 
038.14] ;  jams,  £35,338  [$171,742.68] ;  boraes,  £30,845  [$149,- 
906.70] ;  tallow,  £28.403  [$138,038.58] :  wine,  £17,061  [$^- 
916.46];  gold,  £15,469  [$75,179.34].  There  were  imported 
overland  411,307  sheep  and  exported  168,770.  Of  shipping, 
there  entered  1120  vessels  of  909,335  tons,  and  cleared  1111 
of  926,197.  The  British  amounts  were  768,301  and  783,121 
tons  respectively.  In  the  Northern  Territory  the  imports 
were  £140,229  [$681512.94],  exports  £00,411  [$439,397.46]; 
the  gold  export  for  Uie  last  six  months  of  1885  was  £33,860 
[$164,603.34].  The  assets  of  the  eleven  banks  at  the  close 
of  1886  were  £13,380,716  [$66,030,279.76],— total  depoalfe 
£5,880,950  [$28,681,417],  The  Oovemment  savings  hanks, 
on  Jane  ao,  tBSR,  had  53,164  depositors,  with  £1,671,288 
[$7,636,^88]  as  balances— five  per  cent  interest  being 
allowed, 

Man^f<uturet. — Increased  attention  has  been  lately  di- 
noted  to  local  industries,  and  a  more  protective  tariff  has 
bean  enforced  with  a  view  to  their  development.  The 
offlcial  returns  fbr  Kaxch  31, 1886,  gave  640  works,  employ- 
ing 7%2  men  and  1350  women. 

CbmintHU<»i(wm.— The  district  councils  have  charge  of 
many  of  the  roads.  The  general  dryness  of  the  conntry  is 
fevontble  to  the  oondit^  of  roads.  Bailwaya  have  been 
constructed  for  the  oraveyance  of  fiuming  prodnce  to 
market,  the  carriage  of  minerals  to  port,  and  the  tapping 
of  the  Murray  river  traffic  from  the  east.  At  the  beginning 
of  1886  there  were  1211  miles  of  railway  open,  and  S70  in 
course  of  construction.  The  working  expenses  during  1885 
came  to  £386,000  [$1,875,960],  and  the  revenue  to  £666,000 
[$2,702,160].  There  are  several  tramways,  supplementing 
railway  traffic. 

Water-Supply.— The  Ckivemment  is  aiding  the  railway 
movement  for  opening  out  the  interior  by  the  construction 
of  waterworks  and  public  reservoirs.  To  supply  Adelaide, 
independmtly  of  the  Torrens  river,  there  has  been  an  ex- 
penditure of  £866,942  [$4,213,336.12].  Eapanda  has  a 
Tfservoir  of  41,200,000  galJons;  Port  Pirie  of  25,700,000; 
Mount  Barker  of  6,000,000 ;  Port  Augusta  of 666,000 ;  Mount 
Oambier  and  Chiwler  each  of  279,000.    There  are  large 
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storage  tanks  at  many  places,  e^.,  for  810,000  gallons  at 
Mooata. 

AdmhMration.—'Ihe  governor  is  the  repreeentetiiTe  of 
the  crown.  The  legislative  cooncil,  of  twenty-four  mem- 
bers, one-third  retiring  eve^  three  years,  is  chosen  by 
32,000  electors.  The  house  of  assembly,  of  fifty-two  mem- 
beis,  is  appointed  for  three  years  by  00,000  electors.  Be- 
apoiuible  government  dates  from  1866.  The  pablie  debt, 
contracted  for  nsefiil  pnblio  works,  was  £18,000,000  [$87, 
480,000]  In  1886.  For  the  year  1884-86  the  revenue  was 
162,157,931  [$10,487^.66].  bat  expenditure  was  JES,430,513 
rail,Sli^S9U8].  A  revision  of  tlie  tariff  waa  necessary. 
Outoma  yielded  £511,230  [92,484,577.80] ;  railways,  £662,- 
466  [13,219,531.30],  against  working  expenses  £411,850  [|2,- 
001,691] ;  land  sales,  £333,369  [$1,620,173.34] ;  land  rents, 
ia32,013  [$641,583.18];  waterworks,  £72,366  [$351,698.76]. 
'tba  expenditare  included  £311,189  [$1,512,378.54]  for  pnb- 
lio works,  besides  loans;  police  £102,784  [$499,530.24]; 
civil  establishments,  £73,828  [$368,604.08]:  legal,  £60,051 
[$243,247.86] ;  charitable  instttntions,  £86,968  [$422,664.48] 
(there  being  no  poor  law);  militiuy  defences,  £39,473 
r«lAl,838.7^;  inui^gration,  £31.129  [$161,286.94],  etc.  The 
Northern  Territory  gave  £71.518  [$347^577.48]  as  receipts  to 
the  state,  but  with  £86,000  [$413,100]  oharges.  The  revenue 
for  1886-86  was  £2,279,039  [$11,076,129^1,  and  the  ex- 
penditure £2,383,290  [$11,682,789.40].  No  Australasian 
Qolony  has  done  so  mudb  for  the  'good  of  the  aborigines  and 
the  advance  of  good  morals  as  South  Anstialis.  The  ad- 
ministration is  just  and  flxm,  being  well  snstained  by  public 
sentiment. 

Sdueatim. — Not  being  so  wealthy  as  its  eastern  neighbors, 
the  colony  has  not  been  able  to  devote  so  large  an  amount 
to  schools ;  still,  a  grant  of  £126,000  [$612,360]  was  made 
during  1884-65  towards  the  instruction  of  50,000  pupils. 
Of  450  schools,  half  are  oalied  public,  half  provisional  for 
thinly-peopled  districts.  Payment  from  scholars  is  not 
dispraised  with  as  in  Victftria.  Lands  are  being  set  apart 
as  educational  grants  for  the  fhtnre.  All  religious  denomi- 
nations are  equal  in  the  sight  of  the  law,  none  receiving 
any  state  aid.  Bible  reading  is  sanctioned  before  school 
hours,  and  any  religious  lessons  may  be  given  at  the  dose 
of  school  time.  The  Adelaide  university,  so  richly  endowed 
by  ^o  colonists,  receives  an  anntial  grant  of  £2560  [$12,- 
893]  from  the  local  parliament. 

Aptilalion.— Including  the  Northern  Territory,  the  p(^< 
lation  was  returned  in  1881  as  279,865  (149,630  males,  130,- 
335  fismalee),  in  addition  to  6346  aborigines  (3478  males, 
8868  femiJee).  The  births  during  1886  were  1%046,  and 
the  deaths  3987  (2205  males  and  1782  females).  ClBssed  at 
the  last  census  according  to  religion,  the  popnlation  may 
be  thus  stated :  Church  of  England,  76,000 ;  Soman  Oatho- 
lic,  42,920;  Wesleyans,  42,103;  Lutherans,  19,617;  Presby^ 
teriana,  17,917 :  BaptistB,  14,000 ;  Bible  Christians,  10,500 ; 
Primitive  HeOiodiBta,  1C^360;  Oongregationalists,  9906. 
The  population  in  the  Northern  Itoritory,  3600,  ccmtains 
only  about  a  hundred  females,  but  has  3000  Chinamen. 
More  than  half  the  people  of  South  Australia,  whether  of 
English  or  Oennan  parentage,  aie  native-bora.  In  1886 
thepopulatloa  was 325,000. 

£wtonr.— Though  the  eoost  of  Korthera  Territory  was 
well  known  to  Portuguese  and  Spanish  navigators  as  early 
as  perhaps  1530,  being  called  Great  Java,  it  was  not  sur- 
veyed till  1644,  when  Tasouui  laid  down  the  line  of  shore 
pretly  accoxately.  The  western  part  of  tiie  Bonthera  coast 
had  Men  seen  and  named  Nnyt's  Land  in  1627.  But 
Flinders,  by  his  discovery  of  the  two  great  gulfb,  Elangaroo 
Island,  and  Encounter  &ky,  in  1802,  was  the  first  to  reveal 
South  Australia  proper.  Obtain  Sturt  descended  the 
Knrray  In  183C^  and  looked  om  the  hills  near  Adelaide. 
The  ntBt  to  direct  attenticm  to  a  settlement  there  was 
Mi^or  Baron,  who  communicated  with  the  colonial  office  in 
February,  1831.  His  suggestion  was  to  establish,  at  no 
ehaige  to  the  British  Government,  a  private  company,  that 
should  settle  a  party  on  Torke  Peninsula.  He  believed  a 
large  river  entered  Spencer  Gulf.  In  August  Colonel  Tor- 
Tens  and  others  proposed  to  purchase  land  between  132'' 
and  141^—600,000  acres  at  6b.  [$LSX\  an  acre.  Some  were 
in  taver  of  Spencer  Gulf,  others  of  Kangaroo  Island,  and  a 
few  for  the  mainland  towards  the  Murray.  Memorialists 
In  1832  sought  a  charter  for  the  South  Australian  Associa- 
tion, giving  extensive  powers  of  self-government.  lAud 
sales  were  to  pay  the  passages  <^  free  tabor,  chiefly  young 
married  people,  and  no  convicts  were  ever  to  he  sent 
thither.  Lord  Qoderich  did  not  tavor  the  scheme,  and 
thought  a  colony  with  firee  Institutions  might  pr^udioe  the 
interesta  of  New  Sonth  Wales,  while  tree  trade  would  inter- 
fere with  the  English  navigation  laws.  After  much  nego- 
tiation, the  Englteh  authorities  regarded  the  scheme  more 
favorably,  but  would  not  consent  to  give  the  company  the 
powers  they  sought.   The  company  receded  in  their  de- 1 


mands,  and  offered  security  for  the  proper  obaervanoe  of 
law  and  order,  while  depositing  cash  for  the  purchase  of 
land.  Captain  Stuft  in  1834  informed  the  colonial  secre- 
tary that  Spencer  Gulf  and  Kangaroo  Island  were  objec- 
tionable, but  that  the  eastern  side  of  St.  Vincent  Gulf  was 
the  beet  locality.  In  1635  the  ministry  got  an  Act  passed 
for  tiie  erection  of  a  colony,  under  oommisaianers  appointed 
by  the  crown,  who  would  be  responsible  for  their  acts  to 
the  British  Government.  It  was  arranged  that  a  local 
government  should  be  established  when  the  settlement  had 
60,000  people.  Mr.  George  Fife  Angas  advanced  a  large 
sum  as  security  to  the  state.  Though  the  first  settlers  were 
sent  to  Kangaroo  Island,  all  were  irfterwards  gathered  on 
the  Adelaide  plaina  The  colony  was  proclaimed  under 
a  gum  taree,  December  28, 1836.  Great  delay  took  place  in 
the  survey  of  land.  The  Sonth  Australian  Company  pur- 
chased laxge  taots  flrom  the  commissioners  at  12b.  [$2.91] 
per  acre  and  sold  at  SOb.  [$4.86].  A  general  speculative 
spirit  arrested  progress.  Governor  Gawler  went  into  ex- 
travagant outlay  on  public  buildings,  etc.,  and  drew  against 
orders  upon  the  English  tressury.  Such  difficulties  arose 
that  Vke  British  rulers  had  to  suspend  the  charter  in  1841 
and  m^e  South  Aostrailaaeiown  colony.  A  revival  of 
prosperity  took  place  when  the  farms  were  tilled  and 
povuty  had  taught  prudence.  Copper  and  lead  mineswere 
subsequently  discovered.  Kapunda  in  1843,  and  the  Burra 
Buna  copper  mine  in  1845,  greatly  aided  in  the  restoration 
of  oommercial  credit.  Tba  gold  fever  in  Victoria  drew  off 
numbers  in  1862;  hut  the  good  prices  then  realized  for 
bresdstufls  gave  a  great  impetus  to  &rming.  It  deserves 
to  be  mentioned  that  rarely  if  ever  has  a  odony  been  so 
fevored  as  South  AnstiaUa  in  the  ehaiacter  of  ito  early 
settlers.  (J.  bo.) 

SOUTH  BEND,  a  citv  of  the  United  States,  the 
county  Beat  of  St  Joseph  coonty,  Indiana,  received 
itfl  name  from  ita  poeition  at  a  great  bend  of  the  St. 
Joseph  river,  which  is  n^gable  to  this  point  from  its 
mouUi  at  St.  Joseph  on  Lake  Michigan.  By  railway 
the  city  is  85  miles  east  of  Chicago.  It  is  a  great 
manufaciuriagoeDtre,  withironwoAs,  ourisAe,  wa^on, 
plough,  and  sewing  madune  fiustoriea,  flDur-milb, 
papei^mills,  etc.  The  court-house  is  one  of  the  best 
DuildingB  in  the  State  ;  and  the  Roman  OaUiolic  uni 
versity  of  Notre  Dame,  St.  Mary's  academy,  and  St 
Joaepn's  academy  are  institutions  of  some  imiwrtanoe. 
The  population  of  the  city  numbered  1652  in  1850, 
7206  m  1870,  and  13,280  in  1880. 

SOUTH  CAROLINA,  ooe  of  the  original  thirteen 
States  of  the  American  Union,  commonly 
known  as  the  Palmetto  State,  from  the  PlkteV. 
abundance  of  this  Mad  of  palm  on  the 
coast^nce  formed  a  part  of  that  va8(  territoiy  of  this 
New  World  claimed  by  the  Spaniards  under  the  name 
of  JBlorida  and  by  the  French  under  that  of  New  Fraooe ; 
OT,  to  be  more  eondae,  it  comprised  the  southern  or 
lower  pordon  of  what  was  form^y  styled  Carolina,  and 
subsequently  ^vided  into  North  and  South  Carolina. 
It  Ues  between  32°  V  W  and  36"  12^  N.  lat  and  be- 
tween 78"  26'  and  83"  49^  W.  long.  In  shape  it  u  an 
irregular  triangle,  the  vertex  resting  upon  the  Blue 
lUdge  Mountains  in  the  extreme  northwest,  while  the 
Atlantic  forms  its  base.  It  ia-  bounded  N.  and  N.K 
bv  North  Carolina,  S.E.  by  the  Atlantic,  and  S.W.  hy 
the  Savannah  river,  which,  with  its  tributaries  the 
Tugaloo  and  Chatauga,  separates  it  from  Geor^a. 
The  State  is  189  miles  long  and  160  broad,  oonUuning 
30,961  square  miles  or  19,815,040  acres,  and  is  divided 
into  thirty-four  counties  (formerly  districts).  At  the 
oensusof  1880  the  population  numbered  995,577,  of 
whom  391,105  were  white,  the  rest  colored. 
Vey  few  Indians  are  to  be  found.  The  Snrfhe*. 
surnce  may  be  about  equally  divided  into 
high,  mtdcDing,  and  low  land,  the  last-named  rmng 
from  the  seaooast,  where  it  is  very  fiat  and  level,  and 
gradually  increasing  in  elevation  towards  the  interior, 
where  it  attuns  a  mean  of  250  feet,  continuing  to  the 
north  line,  where,  after  varying  from  300  to  8<m  feet  it 
reaches  ito  highest  elevation  of  1000  feet  The  land 
along  and  near  the  coast  is  low,'mar8hy,  and  swampy, 
especially  on  the  rivers'  htuiks,  rolling  and  diversified 
towards  the  centre  and  undulating  near  the  mountain 
I  slope,  but  in  places  abrupt,  King^  Mountam  rising 
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ajmnfi  per^ndiciilaTly  500  feet  The  chief  eleTations 
in  this  eecuon  are  the  SiUuda  MooDtuns,  spuis  of  the 
Blue  Ridge,  King's  MouDtain  (1692feet},  PariBMoun- 
tain  (20&i  feet).Tahl6  Book  (3000  feet).  C8Bmr*8Head 
(3118  feet),  wd  Mount  Finiuule  (3436  ftet).  iThia  re- 
gion abounds  in  beantiftal  and  piotureaciiie  soenery, 
iHidering  it  attraotive  to  toniiats,  and  making  it  a  great 
nmmer  resort. 

The  land  is  irrigated  and  well-drained  by  numerous 
stToa.  rivOTS,  the  largest  of  which  is  the  Santee, 
formed  by  the  oaluda,  Gongaree,  Catawba, 
and  Wateree,  uniting  at  the  centre  of  the  State.  The 
other  rivers  of  any  size  are  the  Waocamaw,  Lynch's, 
Great  and  Little  Peedee,  forming  the  Peedee,  Black, 
Wando,  Ashley,  Cooper,  Edisto,  Conibahee,  A^hepoo, 
Coosa w,  Port  Aoyal,  and  Broad  (on  the  oowt),  this 
hist  being  more  of  a  bay.  The  sea-ooast  is  irinffed  by 
numerous  islands,  and  indented  b^  bays  and  imets, — 
^noyaw  and  Bull's  Bavs,  Charleston  Haxbor,  ^no 
hUeb,  North  and  South  Edisto  Inlets.  St.  Helena 
Sound  and  Port Boyal,— the  ketone  of  uie finest  hai^ 
bors  in  the  woiid,  as  ite  name,  said  to  have  been  ipyen 
on  this  aooonnt  by  the  early  discoverers  and  explorers, 
would  imply.  The  entire  coast  south  of  Winyaw  is 
composed  of  a  network  of  creeks  and  sounds,  so  that, 
for  small  craft,  navigation  inland  may  be  had  from 
this  point  to  the  mouth  of  the  Savannah  on  the  ex- 
treme southwest.  Most  of  the  rivers  rising  in  the 
monn tains  are  navigable  nearly  to  the  foot-slope. 
Here  numerous  rapids  and  waterfalls  afford  excellent 
mill-power.  CJanaJs  throughout  the  State  are  not  nu- 
merousj  the  few  formerl<^  m  use  having  been  aban- 
doned m  &Tor  <^  the  nulroads.  The  Santee  Canal, 
connecting  ihat  river  with  the  headwaters  of  the 
Cooper,  22  miles  in  length,  has  g^ven  |daoe  to  the 
Nfwtheastem  Railway. 

The  climate  oT  South  Carolina  is  mfld  and  genial, 
Cdmato.  falling  in  the  mountuns  but  nurely  in 

the  middle  sectioDS,  and  seldom  or  never 
along  the  ooaat  The  sea  islands  generally,  as  well  as 
the  pine  barrens,  are  healthy,  furnishing  the  planter 
with  a  summer  home  and  safe  retreat  from  the  malaria 
of  Uie  rice  lands.  These  regions  were  formerly  innocu- 
ous to  the  whites,  as  they  still  are  to  the  negroes,  but 
subsequent  dearanoe  and  cultivation  have  rendered 
them  ratal  in  summer.  The  midlands  are  considered 
healthy  in  all  parts  except  here  and  there  along  the 
crec^  while  the  mountain  region  is  unexceptionable. 

Thn  ooaat  <if  South  CaroliDa,  like  places  in  the  same  latl- 
tude,'  is  subject  to  violent  storms,  tornadoes, 
aoMkin.  cycloneiL  whieh  make  their  annual  visits 

on  or  aboat  the  antamnal  eqalnox,  doing  mach 
damage.  Till  quite  recently  the  dislaict  has  never  been 
serionsly  troubled  with  earthquakes.  Slight  tremon  have 
indeed  been  felt  and  recorded  since  1754,  wlthont,  however, 
OHidBg  serious  Injury.  Bot  on  the  night  of  t^  Slst  An- 
gnst,  1886,  Obarteston  was  visited  by  m  earthquake  which 
was  followed  by  otiher  shocks  and  tremors,  whichj«mtinned 
night  and  day  at  intervals  with  greater  or  leas  violeno^  as 
the  following  list  shows : 


Aug.  27...1  shock,  allgbt. 
Aug.  28...]  shock,  dlgbt. 
Aug.  81...5  abocks,  destmetlve. 
Sept.  1...3  shocks,  Mvera. 
S^it.  2.-8  Bhocka,  sevne. 
Sept.  8.. .2  shockB,  severe. 
SepC.  4...2  shocks,  sUght. 
Sept.  6...1  ahfxtk,  moderate. 
Sept  7...2  shocks,  slight 


Sept.  8...1  shock,  sligfat 
Sept  10...1  shock,  slight 
8^12...lBhock,  sU^t 
S^t  15...2  shocks,  nwdermte. 
Bept.  21...1  shock,  severe. 
8^22...!  shock,  moderste, 
looaL 

Sept  27...1  shook,  aeveie. 
Sept  28...1  Bbock,  moderate. 
Sept  ao...l  shock,  dlght 


The  main  shock  was  very  destnictive  to  property,  while 
ahoni  fbrty  lives  wne  losL  and  many  more  were  injured, 
Cre vices  sercnl  yards  in  length  and  varying  ftom  one  to 
four  inches  in  wrath  appeared,  and  in  some  places  in  the 
■uborbB  of  the  citr  flssares  of  mnch  larger  proportions 
threw  up  water  to  the  height  of  several  feet.  There  was 
DO  waminK  given  except  Uiat  in  the  small  town  of  Sum- 
Berrine^  aboot  22  miles  to  the  north,  oonsiderable  dlstnrh- 
anoe  was  oaaaed  hy  thuds  and  tremors  with  detonations  on 
the  87th  and  28th,  felt  on  the  latter  date  to  some  extent  in 
CharlestoD.  The  violence  of  these  shocks  was  confioed 
almost  exclnslvely  to  this  State,  though  they  were  felt  iu 
a  alighteo-  degree  In  Oeorgia  and  North  Carolina. 


The  soil  in  the  low  oonntry  It  remarkably  fertile,  the 
river  swampa  and  reclaimed  marshes  beii^  ad- 
mirably adapted  to  the  cultitation  of  rice,  Vegetatloa. 
while  the  sandy  loam  of  the  sea  islands  and 
sarroanding  main  produces  the  finest  long  staidc^  black 
seed,  or  sea  island  cotton  of  silky  fibre.  Aa  we  recede  tnm 
the  salt  the  staple  becomes  shorter  and  the  plant  has  a  less 
luxuriant  growth.  The  rice  prodnoed  here,  noted  abroad 
as  GaroUna  rice,  is  considered  first  in  the  markets  of  the 
world.  The  State  was  the  first  to  introdnce  rice  culture  in 
America,  the  seed  having  been  brought  in  1683  by  a  vessel 
trom.  Madagascar.  Abundant  crops  are  ndaed  of  wheals 
rye,  maiae,  oats,  barley,  buckwheat  peas,  hesns,  sugar,  to- 
bacco, indigo,  sorghum,  hroom-Gom,  sunflower,  gninea-oom,. 
sweet  and  Irish  potatoes,  hemp,  flax,  and  hops.  Nameroua; 
orchards,  all  over  the  State,  ramish  quantities  of  apples,, 
peais,  quinces,  idnms.  peaches,  Dectarines,  apricots,  cherries,., 
and  along  the  coast  flgs,'  oranges,  lemons,  olives,  and  pome- 
grauates.  The  raspbert^,  blackberry,  mulberry,  and  whor- 
tleberry are  produced.  The  strawberry  is  extensively  cul- 
tivated along  the  coast,  and  shipped  in  immense  quantities 
to  Che  northern  markets.  Of  nnte,  the  vralnnt,  pecan,  chest- 
not,  hickory,  shell-bark,  hasel  nnt,  and  chinquapin  may  be 
mentioned.  The  grape  grows  wild  In  numy  portions  of  the 
State,  and  in  great  varieties,  which,  when  cultivated,  yield 
a  delicioas  wine.  In  certain  sections  hundreds  of  acres  ate 
devoted  to  the  culture.  The  gardens  and  fioms  produce  in 
abundance  turnips,  beets,  parsnips,  carrots,  artichoke^ 
mustard,  benne,  rhubarb,  arrowroot,  water  and  mask 
melons,  oncnmbere,  cabbages,  kale,  lettuce,  cayenne  pepper, 
sqnafihes,  okra,  ptunpkins,  onions,  leeks,  baiuis,  raduhea, 
celery,  gieen  pass,  ai^  tomatoes, — the  last  two  ftom  early 
spring  to  mid-winter.  The  jasmine,  (%erokee  rose  or  non- 
descript, wild  honeysuckle,  and  sweet-brier  perftime  the 
woods ;  t^e  dog-wood  and  ^nge  tree  aboand  in  the  forest; 
and  gwrdeu  flowers  in  the  cities,  e^edally  Charleston,  0»> 
lombia,  and  Beaufort,  are  the  admiration  of  sttangan. 
Conspicuous  among  these  are  the  Oametlut  jap«itiea  m  all 
varieties  and  shades,  asalea  in  every  hue,  roses  of  number- 
less descriptions,  hyacinth,  snowdrop,  violet,  dahlia,  tnlip, 
verbena,  sweet  olive,  and  heliotrope.  Valuable  and  almost 
inexhaustible  forests  extend  over  the  greater  part  at  the 
State,  the  Umg  leaf  or  yellow  pine,  confined  chiefly  to  the 
low  country,  covering  1(^000>000  acres,  and  fdmishing  im- 
mense fluantities  of  timber,  tar,  pitch,  turpentine,  and 
rosin.  Here  and  elsewhere  are  found  the  magnolia,  sweet 
and  black  gum,  white,  water,  red,  and  live  oak,  blat^  wal- 
nut, elm,  hickory,  maple,  sycamore,  ash.  cypress,  chestnut 
beech,  locust,  persimmon,  dogwood,  poplar.  The  palmetto 
is  peculiar  to  the  coast. 

The  forests  abound  in  deer,  wild  turkeys,  foxes,  wild- 
cats, raccoons,  opossums,  rabbits,  and  squirrels ; 
and  along  the  water -courees  are  fimnd  the  Animals, 
musk  otter,  etc.  Among  the  birds  are  pigeons, 
doves,  partridges,  woodcock,  snipe,  immense  flocks  of  wild 
ducks,  including  the  English  or  canvas-back,  teal,  black- 
head, etc.  Freshwater  flsh  of  every  variety  are  taken  in 
all  the  streams  in  the  interior,  and  the  bays  and  inlets  fur- 
nish whiting,  mackerel,  bass,  flounder,  she^thead,  shad, 
mullet,  blaokflsh,  sturgeon,  terrai^,  turtle,  shrimps,  crabs, 
and  oysters.  Quantities  of  salmon  and  carp  have  been  far- 
uished  by  the  flsh  commiasioners  for  stocking  the  waters. 

Minerals  are  liberally  diShied  over  the  State.  Oold  is 
found  In  LancMter,  ToA,  Union,  ^lartanbuTg, 
OreenviUe,  Pickens,  and  Abhevule  ooantfes;  Xlneiab. 
cOKier  In  York,  Spartanburg,  and  Pickens: 
lead  in  Uie  last ;  iron  of  a  superior  quality  in  Union,  Spar- 
tanbuK.  Greenville,  and'  Pickens ;  manganese  in  Lancas- 
ter,  Tork,QieBter,  Union,  Spartanbarg,  Greenville,  Pickens, 
Anderson,  Abbeville,  and  Edgefield ;  hismnth  In  Chester- 
fleld  and  Lancaster ;  riumbago  in  Spartanburg ;  soapstone 
in  Fairfield,  Chester,  York,  Spartanburg,  Laurens,  Green- 
ville, Pickens,  Abbeville,  and  Edgefield ;  coal  in  Chester- 
field and  Marlboro.  Limestone  abonnda  in  neariy  all  the 
upper  counties,  bat  chiefly  in  Laurens  and  Spartanburg. 
The  finest  blue  and  gray  granite  is  found  In  the  middle 
and  upper  sections :  sandstone,  burrston^and  fiagstone  in 
Edgefield,  PickuiB,  York,  and  Fairfield.  Pottery  and  poro(^ 
lain  clay,  qnartat  and  sand  for  glass  exist  In  many  places. 
Tnomey  states  that  *'  the  aluminous  formatiouf  that  occur 
iu  immense  beds  of  the  finest  porcelain  clay  are  often  ex- 
posed by  the  denuding  effacts  «  water  and  lie  in  rich  strata 
upon  the  very  sur&M,  ready  to  the  hand  of  the  maoa&o- 
torer.  ,  Between  Aiken  and  Graniteville  the  beds  are  in 
many  bases  60  foet  thick,  while  those  in  the  Savannah 
river  near  Hamburg  are  from  10  to  15  feet  and  of  unsor- 
passed  jjnrity."  The  Aiken  oouncil  committee  report  in 
this  vicinity  immense  beds  of  different  kinds  of  clay,  fiam 
the  parest  and  whitest  kaolin  to  the  dark-colored  mud  of 
which  bricks  are  made,  sands  of  all  hnes,  some  as  fine  as 
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flour,  otben  with  large  oouM  crystals,  ailiceooa  earths  of 
many  kinds,  ferraginooB  Bandfitones,  oonKlomeiate  ahell, 
barrstone,  mica,  feldspar,  'and  ochree  of  different  colors. 
Bot  a  short  distanoe  off  a  depooit  <^  magnesia  is  foand, 
and  potash  can  readllr  be  made  in  the  soznondiog  foreeti. 
Experts  have  pnooonced  tiie  sands  to  he  admliablj  adapted 
for  making  glass  and  crystal,  and  the  quality  of  the  kaolin 
is  admitted  to  tie  eqoal,  if  not  snperior,  to  that  of  which 
StaffordBbire  ware  it  made.  It  is  doubtftil  if  the  combina- 
tion (tf  the  ingredients  of  glass  and  eartbenwaxe  oan  be 
fimndinsnehlnunedlateproximityanywhereelBe.  Mliwral 
qprlnga  exist  in  several  of  the  apper  counties. 

Bailroads  are  on  the  increase.  The  Soath  Carolina  Bail- 
Sallwan.  ''^^''^^  Charleston  and  Aogosta,  Qa., 

was,  at  the  time  of  ita  oompletion,  the  hmgert 
Bontinnons  railroad  in  the  world. 

ICumfhctnres  are  growing  in  importance ;  chief  among 
TniiiiBiriM  them  are  cotton  yam  and  cloth,  flour,  lumber, 
urauBtnoB.  t„™„tiae^  ^nd  fisrtiliiers.  The  capacity  of 
twenty-nine  mills  now  in  operation  is  'H='™itff^  at  lAfiH,- 
166  0)  of  yarn,  79,U%3S7  yards  of  doth,  and  the  value  of 
product  ^,097,461.  In  1880  there  were  82,324  spindles  and 
1676  looms;  in  1884  195,112  spindles  and  3652  looms.  The 
number  of  lumber  mills  at  work  is  729,  employing  6894 
hands  and  a  capital  of  $2,920,870,  The  valae  of  their  an- 
nual production  is  |6,5d2,66&.  Of  turpentine  stills  there 
are  291,  with  6991  bauds  and  a  capital  of  $1,464,800,  with  an 
aunnal  production  to  the  Tslue  of  $2,912,271.  Theee  flgoree 
show  an  increase  of  100  per  cent,  in  less  thw  four  yean. 
The  fertilizerB  are  valued  at  $3,346,400,  and  the  miscellane- 
ous manufaeturee  at  $2,114,680.  The  whole  value  of  man- 
ufootured  piodacts  was  in  1860  $8,615,196 ;  In  1970,  $9,858,. 
861 ;  in  1880,  $16,738,006;  In  1884,  $32,324,404.  South  Caro- 
lina phosphates  are  of  ncent  date,  but  their  importance 
may  oe  shown  by  stating  that  they  pay  yearly,  by  direct 
taxation,  an  amount  for  royalty  which  is  20  per  cent  of  the 
whole  income  of  the  State.  The  value  of  this  rock  was  first 
pointed  out  by  Mr.  Jonathan  Laoas,  a  planter,  who  after- 
wards  materially  assisted  in  developing  its  useftalness.  The 
first  company,  the  Cfiarleston  South  Oarolina  Mining  and 
Mannfactoring  Company,  was  formed  in  1867.  There  ue 
now  fourteen  land  and  ^evea  river  mining  oompaniee  with 
capital  ranging  fkom  $10,000  to  tSOOjOOO.  In  addition  to 
tMse  there  are  a  number  of  individuals  who  are  lloensed 
hy  the  State  to  mine  in  the  navifcable  streams,  employing 
an  estimated  ospital  of  about  $50,000.  The  total  amount 
of  lAosphate  ntek  mined  and  shipped  In  1868-70  was  20,000 
tons;  in  1871,60,000  tons;  Id  181^  116,000  Uxob;  in  1880, 
190,000  tons ;  and  in  1883,  ^,000  tons,— the  total  since  1868 
being  2^290,000  tons.  Of  this  amount  1,078,070  tons  were 
river  and  1^1,830  land  rock.  The  capital  invested  in  the 
former  Is  ^525,000,  and  649  hands  are  employed  (wains 
$669,300),  with  an  annual  produetlon  of  $907,170;  in  the 
latter  the  corresponding  figures  are — capital  $1,980,000, 
hands  1286,  wagee  $363,560,  production  $1,283,830. 

The  six  gold-mining  oonntlee  report  eleven  mines  in 
operation,  empIoyii«  600  hands,  wiui  a  eapital  of  $440,000 
and  an  aonusJ  production  of  $90,00(k  The  same  counties 
report  eighteen  gold  mines  or  gold-bearing  areas  not  now 
worked ;  one  of  the  mines  has  a  capital  of  $40,000.  Ten 
counties  report  quarries  or  kaolin  beds.  Worked  and  uu- 
worked,  there  are  twenty-flve  granite  quarries,  Ave  kaolin 
beds,  and  one  soapstone  quarry.  There  are  also  in  the  State 
large  unworked  deposits  of  mica,  pyrites,  corundum,  and 
marl,  with  some  silver.  The  quarries  and  kaolin  works, 
with  a  capital  of  $96,360,  have  an  annu^  production  of 
^^,000. 

The  upland  cotton  crop  of  1863  was  468,227  bales  of  400 
B>.  The  com  area  was  1^59,693  acres,  and  the  production 
10,876,744  buBhela.  321,958  acres  in  oats  yielded  a  crop  of 
4,187,062  bushels.  Of  wheat  (182,216  acies)  the  yield  was 
1,368,731  bushels.  The  rice  crop  of  1683-84  was  33,600 
tierces.  The  sea-island  cotton  crop  was  9500  bags.  This 
lart,  as  well  as  the  small  grain  ana  subsidiary  crops,  has 
BoOered  a  decline  In  the  last  bw  years  of  26  to  K  per 
cent. 

The  proportions  of  white  and  colored  labor  in  the  State 
are  about  30  per  cent,  and  70  per  cent,  respectively.  The 
rate  of  wages  paid  is  from  $8  to  $9  a  month  for  men  and  $6 
tox  women,  with  board.  About  23  per  cent,  of  white  women 
and  children  work  on  the  fEums,  and  about  61  per  cent, 
of  the  colored.  The  systems  used  are  —  the  contract,  in 
which  services  rendered  are  paid  hy  giving  the  laborer 
fhe  oae  of  the  land  and  home,  <»  where  the  wagesare  paid 
monthly,  or  a  portion  monthly  and  the  remainder  at  the 
end  of  tiie  year:  and  the  tenant  system,  in  which  the 
laborer  rents  t^e  land,  and  from  the  crop  pays  the  landlord 
the  rent  and  for  the  use  of  the  animals.   I^nd  varies  in 

CB  tram  50  oenta  fku-  pine  barren  to  $100  fbr  ehoiee  &rm- 
landi 


Horses  and  mules  are  raised  at  very  little  oosL  Ordinary 
scrub  cattle  are  seldom  housed,  roaming  the  j,  oot* 
forest  at  will  except  when  herded  for  branding 
or  for  driving  to  market.  Sheep  thrive  away  frtnn  the  salt, 
and  are  piofltahle  in  the  mountains.  Hogs,  not  improved 
breeds,  like  cattle,  have  the  liberty  of  Oie  woods,  and  at* 
taken  with  dogs  when  needed.  According  to  estimates  of 
improved  stock,  there  are  792  Jerseys,  177  Ayrshires,  50 
Devons,  33  Hototeins,  I  Oaemsey,  besides  a  number  of 
Shorthorns  and  BrahmiBS.  Merino,  Soath.  Down,  Ozfind 
Down,  and  Broad-Tall  sheep  are  raised  in  many  parts  (rf*  tile 
State,  with  Essex  and  Berkshire  hogs. 

Free  schools  trace  ti^eir  origin  as  &r  back  as  1710.  A 
system  of  free  schools  was  inaugurated  in  IBll. 
The  preBent  pablic-eehooi  system  was  estab- 
llshed  in  1808.  It  joovidfls  f^  insfaraeUon  to  pu;^ls  of 
both  races,  in  primary  and  intermediate  grades.  Their 
management  is  under  Uie  direction  of  the  State  tx)ard  4^ 
examiueis,  oonsiating  of  tiie  State  saperintendent  of  educa- 
tion, and  four  other  penons  appointea  hy  the  governor.  la 
each  county  the  sohool  oommisnoner  is  elected  by  the  people 
for  two  yean.  The  schools  are  supported  entirely  by  taxa- 
tion. There  are  3562  public  schools  in  the  State.  The  num- 
ber of  persons  in  the  State  l>etween  the  ages  of  six  and  six- 
teen is  281,6U  of  whom  51,440  are  white  m^  40,749  white 
females,  90,897  colored  males,  89,678  colored  females.  Th^ 
number  of  pupils  enrolled  is  17^023  (41,819  white  males, 
36,639  females,  48,418  colored  males,  61,147  females).  The 
number  of  tnale  white  teachers  employed  is  1137,  females, 
1206;  colored  males  962,  females  449,^-making  a  total  of 
3773.  There  are  3562  public  sohoolhouses,  valued  at  $406,- 
097.31.  InstitntlonB  for  higher  education,  supported  the 
State,  are  the  South  Oarolina  College  and  Sout^  Oaroliu* 
Military  Academy  for  white  males,  and  the  Claflin  College 
for  colored  persona  of  Imth  sexee.  There  is  an  institution 
for  the  education  of  the  deaf,  dumb,  and  blind.  There  are, 
besides,  numerous  private  schools  and  ooll^^. 

Churches  of  all  denominations  multiplied  In  tilie  State 
during  the  colonial  period,  and  subsequentiy  ReHrion. 
Episcopalians,  Presbyterians,  Independents, 
Baptists,  and  French  Protestants  established  oongregations 
in  Oiarlestou  Just  after  168a  Methodists  and  Bomanists 
came  a  century  later,  Jews  In  1756,  Oennan  Lutherans  in 
1758.  The  colored  people  are  for  the  most  part  Methodists, 
Bome  being  Baptists  and  Presbyterians,  a  few  Episcopalians. 

CHA-BLBaTOir  iq.v.)  is  the  largest  city  of  the  State.  Oo- 
LUKBIA  (q.t.),  the  capital,  has  (1886)  a  popnia-  ntum 
tion  of 20,000,  whUe  that  of  Charleston  Ib  60,000. 
Oreenville,  in  the  northwest  portion  of  the  State,  is  a  grow- 
ing railway  centre  and  manufiMsturing  city,  with  a  popula- 
tion of  10,000.  Georgetown  and  Beaufort  on  the  coast  do  a 
good  diipi^ng  badness  in  lumber  and  other  exports.  Spoi^ 
tanboTg  and  Aiken  are  important  plaoea,  the  former  as  a  nul- 
way  centre,  the  latter  as  a  oealth  resort  for  invalid  rtraogen 
in  winter,  when  the  population  is  more  than  doubled. 
Other  towns  are  Newberry,  Orangeburg.  Florence,  Qunden, 
Sumter,  QranitevUle,  Chester,  Andetstm,  Abbeville,  Wlnns- 
boro,  ToritviUe,  Union.  Oieraw.  WalhaUa,  IHedmimt,  Port 
Bonl,  Marion,  Darlington,  Lancaster. 

The  executive  department  consists  of  a  gov«nor,  lien- 
tenantiEovemor,  who  is  «x-ojiao  president  of  Oonm- 
the  senate,  oomptroUer-gen^al,  teeasnrer,  see-  mmt. 
retory  of  state,  attorney-general,  and  a  super- 
intendent of  education :  these  are  elected  by  the  people  to 
serve  two  years.  The  legislative  departinuit  embnees  a 
senate  and  a  houae  of  representatives,  which  together  are 
called  the  general  ■mnrnfilj  The  former  is  oompooed  of 
thirty -seven  members,  elected  for  four  years,  one  fromeadi 
county,  except  Charleston,  which  sends  two.  The  bouse 
of  representatives  consists  of  124  members,  elected  for  two 
yean.  The  j  udicisl  department  consists  of  a  sopreme  oouzt 
and  of  circuit,  probate,  uut  JniUoee'  courts.  Tho  sttpreoMi 
and  circuit  court  judges  are  elected  by  the  general  assembly, 
—the  former  for  six  years,  the  latter  for  four.  The  probate 
judges  for  each  county  are  elected  by  the  people,  and  the 
justices  of  the  peace  are  appointed  by  the  governor. 

The  first  attempt  to  settle  Carolina  was  in  15S!,  when 
Admiral  Coliipiy  obtained  from  Charles  IX.  Hlstorv 
of  France  permission  to  plant  a  colony  of  Prot- 
estants on  t^e  coast  of  Florida.  An  expedition  was  fitted 
out  at  the  expense  of  the  crown,  and  placed  under  the 
command  of  Jean  BibMilt.  Fear  of  the  Spaniards  perhi^ 
induced  them  to  change  their  plans,  and  entering  Port 
Boy^  they  landed  on  Lemon  Island,  whore  they  erected  a 
pillar,  and  afterwards  a  fort,  which  they  named  in  honor 
of  the  king,  Arx  Oarolina.   Leaving  a  sufflcient  number  to 

Srrison  the  fort,  Bibault  returned  to  France.  Two  yeois 
ler  a  second  expedition  under  lAndonniSro,  tme  of 
Bibault'a  men,  was  fitted  ou^  but  on  landing  at  Port  BOTaL 
it  found  no  traoea    the  fomwr.  HiIb  cotony  likewta  mot 
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with  disaster,  being  mnasacred  by  the  Spauiuds  from 
Florida.  It  wu  not  until  ft  oentnry  Uter  that  a  permanent 
settlement  waa  made  by  the  English,  wlto,  after  the  Besto- 
xalion,  began  to  recogniae  their  claim  to  a  large  territory 
in  the  flonthem  dlBtriot  of  North  America.  In  16dS  agrant 
was  obtained  from  Qiarles  II.,  and  in  1667  an  expeulion 
flailed  onder  command  of  Captain  William  Sayie.  They 
reached  Port  Boyal,  where  they  made  a  eettlemen^  bat  a 
faw  years  after  removed  to  the  west  bank  of  the  Ashley, 
•nd  built  a  town  which  they  called,  after  the  English  mon- 
arch, Qiarlestown.  Sabeeq^neatly  they  again  removed  to 
Oyster  Poln^  the  present  site  of  Charleston.  (w.bi.) 

SOUTHOOTT,  J0AJ4NA  ( 1750-1 8U],  was  born  in 
DevoDshire  about  1750,  and  was  tor  a  ooaaiderable 
time  a  domeetio  servant  She  was  originally  adhe- 
rent of  the  Methodists,  bat,  becoming  persuaded  she 
poaseased  sapematanu  gifts,  she  wrote  and  dictated 
prophecies  in  rhrme,  and  announced  herself  as  the 
woman  spoken  of  in  the  Apocalypse  (ch.  xii. ),  affirm- 
tngj  when  beyond  the  age  of  sixty,  that  she  would  be 
dehveied  of  Shiloh  on  the  19th  October,  1814.  For 
some  days  previous  to  this  she  was  attended  by  her 
followers  night  and  day,  but  Shiloh  &iled  to  appear, 
and  it  was  given  out  that  she  was  in  a  trance.  She 
died  of  dropsy  on  the  29th  of  the  same  month.  Her 
followers  are  said  to  have  nombered  oyer  100,000,  and 
so  late  as  1860  they  were  not  extinct* 

Among  her  ^blicatlons,  which  namber  over  Axty,  and 
are  all  equally  mcoherent  in  thoaght  and  grammar,  may  be 
toMlSmMd  Sponge  ^eel*  of  FMtk,lB01-2  ■,  Aw  AqMstttoa  o/ 
a«JNMe,1804;  TheBoohof  Woitd«n,l81^U;  ani PrmpihteiM 
amumiei»ii  Ike  Birth  of  tts  Prinoe  of  Peace,  1814.  A  lady 
named  Eosm  leftlaige  snms  of  money  for  printing  andpnb- 
liBbhtgOt»8aer0dWritingaof  JoamnaSiMikeiitt.  Thewillwas 
diq  rated  by  a  niece  on  the  ground  that  the  writings  w^ 
blaapheounu,  but  tiieCoartof  Ohanoeryfltistaiiiedn. 

See  Roberts,  ObtenKdUmt  on  DMte  MMon  qf  Joarma  SouOt- 
co0,iao7;  Reece,  Oon^  SUOm^ <tf the CIreanutaiKei attending  ll>e 
SealhtifJeama  SmMeoO,  IBlb. 

SOUTHEND,  a  watering-plaoe  of  E^sex,  is  situated 
on  the  north  hank  of  the  Thames.  5  miles  west  of 
Shoebuiynees,  and  fay  the  London,  Illbory,  and  South- 
end Rulway,  42  miles  east  of  London,  with  which  it 
is  also  connected  by  steamer.  It  first  sprang  into  no- 
tioe  from  a  vimt  of  Queen  Caroline  in  1804^  apd,  as  it 
is  the  nearest  watenng-place  to  London,  it  is  much 
frequented  by  exconiionists,  especially  by  the  poorer 
claeees.  It  is  dean  and  well  built,  and  at  ClifiT  Town 
there  are  a  number  of  lam  tUIu.  Opposite  Cliff 
Town  Aere  is  a  public  garden  called  the  Shmbbery. 
The  bathiiw  is  good,  but  the  tide  recedes  widi  ^reat 
rapidifgr  and  for  nearly  a  mile.  The  pier,  which  is  1^ 
mues  in  length,  and  on  which  there  is  a  tfamway,  per- 
mits the  approach  of  steamers  at  all  tides.  The  puoUo 
hall  was  erected  in  1872  at  a  cost  of  £3000  [$14,580], 
and  a  medianiaB*  insdbalion  dates  from  1881.  The 
Rochford  county  oourt  is  held  every  ijtemate  month 
in  the  public  haU.  A  local  board  of  health  was  estab- 
lished in  1866.  The  population  of  the  urbui  sanitary 
district  (area  8441  aoresjin  1871  was  4561,  and  in  1881 
it  waa  7979. 

SOUTHERNE,  Thomas  (1660-1746)  — "Honest 
Tom  SoiUheme,"  to  nve  the  author  of  The  Fatal 
Mcurrioffe  the  name  oy  which  his  oontemporaries 
asnally  ealled  him — ^was  a  dever  craftsman  for  the 
stage,  aooording  to  the  degenoate  tradition  of  the 
Bcetoradon  dramatists, — with  the  «ye  of  a  bom  oppor- 
tunist for  the  popular  interests  of  the  hour  in  so  far 
A8  they  could  be  turned  to  histrionic  account,  but 
without  deepOT  seeing  of  the  functions  of  the  drama. 
Bom  in  Dublin  in  1660,  he  came  to  London  and  en- 
tered the  Middle  Temple  in  1678,  but  only  to  desert 
l&w  ven'  speedilpr  for  dramatic  authorship.  Hob  first 
play.  The  Ionian  IMnce.  or  the  Lcyal  Brother^  is  a 
good  example,  in  its  diplomatic  reference  to  passinf 
events  and  its  raled  compliment  to  JameSjduke  of 
Tork,  of  his  ready  tact  as  a  jdi^wright   The  most 

■  [Thejr  were  eertUIed  to  the  Registrar-General  is  meeting  In 
■nflaiia  and  Vslss  so  late  w  IMB.— Ah.  Xd.] 


important  practical  result  (>f  the  pli^,  whieh  was,  re- 
markably BuoGesaful  on  the  stage,  was  an  ensign's  com- 
mission, noteworthy  in  that  it  supplied  Southerae  with 
materials  for  later  dramatization.  After  an  interval 
of  active  service  more  plays  followed,  and  were  pro- 
duced with  equal  success ;  of  these  The  Fatal  Mar- 
riage (1694),  known  also  b^  the  name  of  its  heroine, 
Isabella,  has  the  best  claim  to  remembrance.  Its 
strain  of  pathetic  quality  echoes  the  later  jBlizabethans 
in  a  wa^  uiat  oontmsts  suggestively  with  the  shallow, 
if  spirited,  indecencies  of  Southerae's  comedies, 
which,  although  their  author  was  commended  by  Dry- 
den  for  his  purity  as  a  phyrwxight}  are  certainly  not 
overwe^fated  with  deticaoy.  Sir  Anthony  Love,  or  the 
Ramhiing  Im^,  in  which  the  hero  assumes  female 
disguise  without  aocesum  of  modes^,  is  a  good  ex- 
ample of  the  rest;  one  utterance  of  its  hero,  "  £v^ 
day  a  new  mistress  and  a  new  quanel,"  might  indeed 
serve  as  a  good  motto  of  Restoration  comedy  in  gen- 
eral. Except  to  the  student^  Southeme's  work,  how- 
ever, is  hardly  of  permanent  interest.  The  Soutbeme 
of  whom  Pope,  woo  ranked  him  as  friend  and  pn^sed 
htm  for  his  sterling  qualities,  remarked  in  some  lines 
that 

"  Heaven  sent  down  to  raise 
The  price  of  prolognes  and  of  plays." 

exemplifies  what  business  tact  and  dramatic  tnKenuity 
can  accomplish,  for  of  real  artistic  frtculty  he  hs^  littte. 
His  plays  resiuted,  through  ingenious  management, 
in  a  pecuniary  return  which  dazzled  Diyden  and  made 
their  author  a  wealthy  citiseo,  but  the^  have  not  the 
quality  of  work  whku  endures.   He  died  in  1746. 

SOtn^Y,  Gabozjmb  (1786-1854),  the  second 
wife  of  Bobert  South^,  was  bom  at  Lymington, 
Hants,  on  December  6th,  1786.  As  a  girl  Caroline 
Ann  Bowles  showed  a  certain  literary  and  artistic  apti- 
tude, the  more  remarkable  perhaps  from  the  loneliness 
of  her  early  life  and  the  morbidly  deticate  conation 
of  her  health,— an  aptitude,  however,  of  no  real  dis- 
tinclion.  Whhn  mone}[  difficulties  came  upon  her  in 
middle  age  she  determined  to  turn  her  talents  to  ac- 
count in  Itterature.  Her  first  venture  was  the  sending 
anonymoui^  of  a  narrative  poem  called  EUm  Fttz- 
arthvr  to  Souther,  and  this  led  to  the  aoquaintanoe- 
ship  and  lifelong  mendship  which  in  1839  culminated 
in  their  marriage.  EQen  Fiixarthur  (1820)  may  be 
taken  as  typical,  in  its  proQr  nniplidty,  of  the  net  of 
its  author's  won,  which  reproduced  the  studied  un- 
adomment  of  certun  portions  of  Soathey 's  and  Woids- 
worth's  poetry  without  that  glamour  which,  espedaUy 
with  the  second  of  these  wnters,  so  often  redeemed 
simplicitv  from  mere  baldness.  Mrs.  Sonthey's  poems 
wwe  published  in  a  collected  edition  in  1867.  Her 
prose  is  on  the  whole  more  interesting  than  her  verse, 
though — with  rare  exceptions — infected  with  like  dul- 
nesB.  Among  her  prose  writings  may  be  mention^ 
Chapters  on  Churchyarde  (1829),  her  best  work ; 
Tales  of  the  Moon  (1828);  and  SOujfpi  in  Search  of 
a  Daughter  (1835).  Her  most  interesting  memorial 
is  her  oorrespondeDce  with  Southey,  which,  somewhat 
unfairly  overlooked  in  the  edition  of  the  poet's  I/^e 
and  Laten  edited  his  son,  has  been  publisfaed  by 
Prof  Dowden  in  the  DuUin  UniTeruly  Press  Series. 
It  was  soon  after  her  marriage  that  her  husband's 
mental  state  became  hopeless,  and  from  this  time  till 
his  death  in  1843,  and  indeed  till  her  own,  her  life  waa 
one  of  much  suffering.  Mrs.  Southey  died  at  Buck- 
land  Cottage,  Lymington,  on  July  20th,  1854,  two 
years  afler  the  queen  had  granted  her  an  annual  pen- 
sion of  £200  [*972]. 

Besides  the  works  already  mentioned,  she  wrote  The 
Widow's  TaU,  and  Other  Poemt,  1622 ;  Botitttrjf  Hovrt  (prose 
and  verse),  1826 ;  TalM  of  the  Faetories,  1833;  The  BtriMajf, 
1836 ;  S^in  Hood,  written  in  coiOnncUon  wftb  Southey,  at 
whose  death  this  metrical  production  was  incomplete. 

SOUTH  DAKOTA   See  Vol.  VI.  p.  681. 

SOUTHEY,  RoBSBT  (t774r-1843],  was  bom  in 
Bri8tol,onthel2thof  Angnst,  1774.   His  father,  a  na- 
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live  of  SomeTBet,  wu  an  uiuniooegBfuI  draper.  To  his 
mother,  Maxgax«t  Hill,  Soutbey  owed  nis  buoyant 
Bpirits,  hifl  praodoal  sense,  and  his  earliest  friends. 
The  first  of  taese,  Miss  l^ler,  his  mother's  half-sister, 
took  possession  of  him  when  he  was  three ;  under  her 
care  ne  saw  and  heard  a  great  deal  of  theatre  and  of 
acting.  His  solitary  life  in  an  old  maid's  household 
threw  him  upon  his  own  resources,  and  developed  a 
taste  for  reading/  was  sent  to  several  private 
sdiools,  and  hatTgood  fortune  at  none  of  them ;  in 
178S  he  went  to  Westminster^  where  he  was  scaroely 
more  fortaoate.  After  a  brief  sojourn,  he  was  ex- 
pelled in  1792,  because  an  essay  of  his  on  flogging,  in 
a  school  magazine  called  The  Fla^^ant,  was  resented 
by  Dr.  Yinoent,  the  head  master.  At  Westminster 
he  gfuned  the  mendship  of  two  bo^  who  were  &ith- 
ful  to  him  and  helpful  throughout  his  life ;  these  were 
Charles  Winn  and  Grosvenor  Bedford.  About  this 
time  his  father  died ;  his  aunt,  however,  determined 
that  he  should  go  to  Oxford.  He  was  refused  at 
Christ  Church  on  account  of  the  essay  in  The  Flagel- 
lant: but  Balliol  ^ve  him  a  hom&  At  Oxford  he 
led  his  own  life,  hved  in  his  own  thoughts,  and  got 
little  or  nothing  from  the  university.  In  1794,  Cole- 
ridge dashod  at  Sonthey,  took  him  bv  storm,  and  filled 
his  nead  with  plans  for  an  ideal  colony  in  the  wilds. 
The  new  society,  whose  members  were  to  have  all 
thinns  in  oommon,  was  to  be  called  "The  Pantisoc- 
nu^.  *  Their  life  was  to  combine  manual  labor  and 
domestic  bliss;  to  attain  the  latter,  Southey  set  his 
affections  on  a  Miss  Kdith  Frioker,  whose  sister  mar- 
ried Coleridge.  All  this  was  intolerable  to  Miss  Tyler, 
and  Sonthey  was  banished.  He  and  C<jeridge  then 
tried,  \sy  lecturing  and  journalism^  to  ruse  money  for 
their  American  s^emes ;  but  ln<^ily  Southej^'s  undo, 
who  had  educated  him,— Mr.  Hill,  the  English  ohap- 
lun  at  Lisbon, — advised  him  to  travel.  On  the  14th 
of  November,  1795,  before  he  started,  he  was  secretly 
married  to  Edith  Fridcer.  On  his  return  from  lisbon 
the  marriage  was  acknowledged,  and  Southey  wan- 
dered from  one  honae  to  anotha*  in  the  Sontii  of  Eng^ 
land.  He  tried,  or  was  urged  to  tiy,  ^  three  pro- 
ftsriona  which  are  by  oonrteey  styled  "learned"  ;  it 
might  be  more  true  to  call  them  the  technical,  the 
stereotyped  professions.  Southey  was  scared  from  all 
three, — from  dericalism  by  dogma,  from  jnedicine  by 
the  dissecting-room,  from  law  ^  its  crabbed  dulness. 
In  literature  alone  he  found  his  proper  sphere ;  and 
in  1803  he  settled  down  in  his  lifelong  home,  Greta 
Hall,  near  Keswiok.  Henceforth  his  years  were  even 
and  uneventful.  He  wrote  and  read  with  mechanical, 
with  appalling  regularity ;  his  library  grew  to  fourteen 
thousand  volumes.  He  had  children,  and  lost  several; 
and  his  house  was  a  refuge  for  the  wife  and  family  of 
Coleridge.  With  Wordsworth  and  Landor  he  formed 
dose  fnendships.  In  1813  he  was  made  poet-Iaureato ; 
and  some  years  before  his  death  he  was  o&red  a  ba- 
ronetcy— which,  however,  he  with  gtmd  reason  de- 
dined.  Two  neat  sorrows  embittered  nis  life ;  ic  1809 
he  lost  his  ddest  boy,  Herbert,  and  in  1834  his  wife 
was  taken  to  a  madhouse,  whence  she  came  back  to 
die.  In  1839  he  married  Caroline  Bowles.  That  same 
year  his  memory  fiiiled,  his  speedb  became  uncertain, 
and  his  power  of  wriUng  soon  went;  softening  of  the 
brain  had  taken  irremediable  hold  of  the  onoe  tireless 
intellect.  To  the  last  he  would  hover  ronnd  his  books, 
and  handle  them  lovio^ly.  He  died  on  the  2lBt  or 
March,  1843  :  he  is  huned,  near  his  first  wife  and  her 
children,  in  Crosthwaito  churchyard. 

The  amoant  of  Soathey's  work  ia  liteiatara  is  enormooB. 
His  collected  verse,  with  its  explanatory  notes,  fills  ten  vol* 
umea;  his  prase  oooapies  aboat  forty.  Bot  bis  greateet 
works  were  left  nnoompleted,  and  this,  in  some  sense,  is 
typical  of  Sonthey's  whole  achievement  in  the  world  of 
lett«i8 ;  there  is  always  Bomething  anaatiBfyiDg,  disappoint- 
ing, about  him.  He  seldom  resUMd  or  seldom  found  scope 
for  his  true  bent  in  Utemtore.  'Biia  is  moat  tone  of  bis 
efforts  In  verse.  In  his  childhood  aoather  ftU  In  with 
TasBO,  Tbbso  led  him  to  Ariosto,  and  Ariosto  to  Sptnsex. 


These  beantifhl,  these  laxoriantly  imaginative  poets,  cap- 
tivated  the  bOT ;  and  Sonthey  mistook  his  yootbfal  enttiB- 
siaem  for  an  abiding,  a  lifelong  inspiration.  His  inspiiMim 
was  not  genuinely  mu^finatlve ;  he  had  too  large  &d  inftt- 
sion  of  proB^o  commonplace  in  bis  nature  to  be  a  tme  fid- 
lower     ArioBto  and  Spenser.   Sonthey,  quite  early  in  life, 
resolved  to  write  a  series  of  epics  on  the  chief  religions  of 
the  world.   The  sal^ect  was  daDgerona,  and  one  epic  is  a 
lifi)^  work ;  It  is  not  Burprisliig  that  the  too  amUtioas  poet 
failed.   His  fidlnre  is  two-fold ;  he  was  wanting  la  tsGMa 
power  and  in  poetic  sympathy.  With  regard  to  the  first,  he 
says  of  himself,  "  It  was  long  before  I  acqnired  this  power,"  . 
— the  power  of  plan  and  oone traction, — "not  fUrly,  indeed, 
till  I  was  abont  five  or  six  and  thirfy."  The  ftet  is,  he 
never  acqnired  it;  he  never  oonld  eonstmct a  dramatic  ^ 
or  monld  it  into  artistic  details.   When  his  epics  are  not 
wildly  impossible,  they  are  incurably  dull ;  at  the  best  theii 
interest  is  extrinsic  rather  than  intolnsic,  pervaded  by  the 
glamour  of  historic  xomanoe  rather  than  tiie  light  tt  pore 
poetry.  Andaman  isnotflttowrite^csontberdlgions 
of  the  world  when  he  can  my  of  the  prophet  who  has  pat^ 
fled  the  gravest  races  of  mankind, — Mohammed  was  "fu 
more  remarkable  for  andacioas  profligacy  than  for  any  in- 
tellectual endowments."   Soutbey's  age  was  bonnded,  ud 
had  little  sympathy  for  anything  beyond  itself  and  its  own 
narrow  Interests:  it  wis  violently  Tory,  narrowly  Prateatuit, 
defiantly  English.   And  In  his  verse  Sonthey  tmthftilly  re- 
flects the  feeling  of  hJs  age.  This  led  him  to  say  dreadfal 
things  abont  the  Eastern  religions  in  his  pre&cea  to  JTekomi 
and  Thalaba  ;  it  made  Joa»  of  An  an  incongruous  blending 
of  Booasean,  of  Horace  Walpole'e  romanticism,  of  the  9ar- 
rey  theatre,  and  of  I^y  Hnntingdoa ;  it  gave  Hadoo,  a 
Gelt  of  the  12th  century,  the  mind  of  a  cold  middle-dasa 
Saxon  evangelical  of  tiie  regency.   In  the  shorter  pieces 
Soathey's  commonplaoo  asserts  itself,  and  if  that  does  not 
n^eet  ns  we  find  hu  honcUge  to  hia  generation.  This  hmd- 
age  is  qalet  alfjeot  in  The  Firion  ofJvtdgmeKt ;  Soutbey's 
heavenly  personages  are  ^tish  FliiliBtines  from  Old  Sa- 
rum,  magnified  bat  not  transformed,  engaged  in  endlesi 
pladd  adoration  of  an  infinite  George  UI.   When  Sonthey 
sets  himself  to  fondle  the  regent,  he  loses  all  sense  of 
messnre  and  propriety.   In  the  AmtoI  Ode  to  the  Frinoeas 
he  can  aaaert  of  her  uther — 

"Soch  the  prond,  the  virtuous  story, 
Such  the  great,  the  endless  glory 
Of  her  father's  splendid  niga  V' 

This  famous  ode, "  with  the  grace  and  beauty  <iS  wh  ich,* 
Sir  Henry  Taylor  thinks,  "no  &ct8  oonld  compete,"  is,  it 
moat  be  said,  in  many  of  its  conplets,  too  like  uie  avenge 
hymn.  The  twwg  of  the  hymn  spoils  two  of  Soathey's 
best  pieces.    TheHnHf  IVweuds^ 

"That  in  ray  age  as  cheerful  I  might  be 
As  the  green  winter  of  the  holly  tree." 

The  lastlinesof  <6taMa«irHtt«imM«Z4trarir,  apoem  dear 
to  the  book  lover,  are  painfliUy  like  a  rhyme  on  a  tomb- 
stone— 

"Yet  leaving  here  a  name,  I  bnst, 
Tbat  will  not  perish  in  the  dusf* 

Some  of  his  subjects,  Th»  PtteffB  PUgrimage,  for  Instance,  he 
would  have  treated  delightftally  in  prose ;  others,  like  the 
B<aang  Bttg  Edogiutj  Bm^  to  AMentan  Indiam^  Tk»  Fig,TU 
Daneing  Bsar.  sbonld  never  have  been  written.  The  BMiv 
•paef,  of  whiMi  this  is  a  &ir  ^edmen, — 

"  There  where  my  little  hands  were  wont  to  mar 
With  pride  the  earlieat  salad  itf  the  year,"— 

a  living  eritlo  and  blMnrapher  of  Southey  has  compared  to 
The  Dtttrtoi  VWisot.  Sonthey  was  not  in  the  highest  ■ens* 
of  the  word  a  poet :  bat  if  we  torn  from  his  verse  to  bis 

f>iose  we  are  in  a  dillbient  world :  there  Southey  is  a  master 
n  hia  art,  who  works  at  ease  with  grace  and  skill.  "  Sonth- 
i^'s  prose  is  perfect,"  said  Byron ;  and,  if  we  do  not  stretch 
the  perfect,"  or  take  it  to  mean  the  supreme  perfection  of 
the  very  greatest  masters  of  style,  Byron  was  right.  For 
H^iod  prose,  plain,  unaasnming,  natural,  he  ia  not  snrpaned 
in  En^ish.  In  his  charmiag  story  of  The  Three  a 
phrase  Is  often  used  which  exactly  describee  his  style ;  when 
the  old  lady  finds  what  is  neither  too  hot  nor  too  cold,  too 
large  nor  too  small,  she  aaya  it  is  "just  right."  Soatbey'a 
prose  la  "just  right," — it  expresses  his  meaning  with  simple 
and  admirable  precision.  In  his  prose  and  in  his  critidam 
we  of  a  later  generation  oonld  do  worse  than  leam  trm 
Souths;  his  sober  writing  is  an  excellent  correctlTe  fin- 
our  prevailing  &nltB.  In  prose  the  real  Southey  emerges 
from  his  conventionality.  His  interest  and  his  curiosity 
are  nnbonnded,  as  his  Oommon-Place  Book  will  prove :  his 
stores  of  learning  axe  at  his  reader's  service,  as  In  The  Deo- 
tor;  hls'patriotism  isvigoxons  and  healthy,  as  In  the  life 
ofSdKHi  Ua  oitioism  to  sonnd,  as  in  the  Lieet  of  Oowpsr 
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And  of  Wesle;.  Bat  the  traest  SoaOiey  Is  in  his  iMttm; 
th«  I07&I,  ndlant,  tenderhearted,  fUthfal  man  that  he  was 
is  revealed  in  them,  SoutheT's  &me  will  not  rest,  as  he 
sappoeed,  on  his  verse ;  all  his  &ultB  are  in  that,— all  his 
own  weakncM,  and  all  the  jEklse  taste  of  his  age.  Bat  his 
prase  assures  him  a  high  place  in  ISuglish  literature,  though 
not  a  place  in  the  first  zaolc  even  of  prose  writen. 

SOUTHPORT,  a  manieipal  borough  of  Lancashire, 
Eogbuid,  and  a  &vorite  Boaside  resort,  is  situated 
between  the  estuaries  of  the  Mersey  and  the  Ribble, 
18  miles  north  of  Liverpool,  and  is  a  terminal  station 
of  three  railway  syRtems;  Its  foreshore  consists  of  a 
great  expanse  of  firm,  bright  sands,  to  the  radiation 
of  beat  from  which  is  attributed  the  mildness  of  its 
winter  dimate.  Its  proximity  40  Liverpool,  MjinoheB- 
teT;^  and  other  Iw^eo  manu&rtniiDg  towns,  has  drawn 
to  it  a  large  reaaent  popnlation,  and  its  visitois,  in 
quest  of  health  and  pleasure,  number  many  thonsanda 
mnnaally.  Its  spaoious  streets,  laid  out  at  right  angles 
to  each  other,  are  bordered  with  trees  and  ornamental 
gardens.  The  promenade  dong  the  shore  is  two  miles 
in  length  ;  in  its  centre  is  the  pier,  a  mile  long,  down 
which  tramcars  are  drawn  by  a  stationary  steam-en- 
gine. Other  facilities  for  outdoor  enjoyment  are  pro- 
rided  in  Hesketh  Park  (presented  to  the  town  by  the 
late  Rev.  Charles  Hesketh,  rector  of  North  Meols,  and 
one  of  the  lords  of  the  manor],  the  Botanic  Q^ens, 
Kew  Qardens,  and  the  Winter  Gardens.  The  last, 
laid  out  at  a  cost  of  X130,000  [$631,800],  include  a 
laim  aouBerratoiy,  a  fine  endoeed  prDmenaae^  a  theatre, 
and  an  aquarium.  There  is  also  a-  glaoiarium,  or 
flkadng  and  curling  hall,  in  which  those  amusementa 
may  be  practiced  on  real  ioe  all  the  year  round.  The 
Yiotoria  baths  were  erected  in  1870  at  an  expenditure 
of  £50,000  [$243,000].  The  ^rindpal  public  buildings 
are  the  town-hall,  the  Cambridge  nail  (osed  for  ood- 
oerta,  eta ),  and  an  extensive  range  of  markets,  erected 
in  1881  at  a  cost  of  £40,000  [$194,400].  Among  the 
benevolent  institutions  are  a  ^nenJ  infirmary,  a  con- 
valescent hospital,  a  sanatorium  for  children,  and  a 
nenro-hydropathic  hospitaL  Sontbnort  has  also  a 
free  library  and  art  gallerr  (the  gLFt  of^he  late  William 
Atkinson),  a  literary  ana  philoaophioal  institute,  and 
a  coU^eiTrinity  Hall)  for  the  edueatjon  of  the  daugh- 
tOB  01  Wesleyan  ministers :  and  die  town  council  are 
now  {1886)  engaged  in  building  a  museum  and  schools 
of  science  and  art  The  fint  aouse  in  Southport  (an 
inn  for  the  reception  of  searbathera)  was  btdlt  in  1791, 
and  soon  afler  other  houses  were  erected  on  the  site 
now  known  as  Lord  Street  The  population,  which 
in  1809  was  100,  had  increased  in  1851  to  4766,  and  in 
1861  to  10,097.  In  1867  the  town  received  a  charter 
of  incorporation,  and  since  then  its  progress  has  been 
remarkable.  In  1871  the  population  of  the  borough 
(area  7526  acres)  was  18,086 ;  in  1881  this  had  grown 
to  32,206,  and  in  1886  it  was  estimated  at  36,596.  Its 
sanitary  arrangements  are  very  perfect,  and  the  water 
supply  is  abundant  and  excellent  Southport  gives  its 
name  to  one  of  the  parliamentary  divisions  of  South- 
west lAnrashire. 

SOUTH  SHIELDS.   See  Shields,  South. 

SODTHWARK.   See  London. 

SOUVESTRB,  Emile  (1806-1854),  a  French  novel- 
ist of  merit,  was  born  on  April  15,  1806,  and  died  on 
July  5,  1854.  He  was  a  native  of  Morlaix,  and  his 
affection  for  Brittany  colored  most  of  his  best  work  in 
after  life.  He  had  rather  a  chequered  career  of  em- 
ployment besides  his  literary  pursuits.  He  was  by 
turns  a  bookseller's  assistant,  a  private  schoolmaster, 
a  journalist,  and  profesaetir  at  the  grammar  schools  01 
Brest  and  Muthouse.  In  1848  he  received  what  may 
sound  to  English  ears  the  odd  appointment  of  "pro- 
fessor of  administrative  style  "  in  a  school  founded  for 
the  instruction  of  civil  servants.  His  literary  work, 
however,  was  his  labor  of  love.  He  b^n  like  most 
fVoielunen  with  the  drama,  bat  was  never  very  suo- 
oessfrd  with  it  In  novel-writing  he  did  much  better, 
and  with  Jules  Sandeaa  (though  on  a  somewhat  lower 
Toi.  xxn-nu 


level  of  writing,  construction,  and  grasp  of  ohaxaoter^ 
may  be  said  to  rank  as  the  ohie^  recent  French  novelist 
who  deliberately  aimed  at  makmg  the  novel  an  engine 
of  moral  instruction.  With  less  genius  and  less  sense 
of  art  than  Sandeau,  he  did  not  always  escape  the  re- 

£ roach  of  diilness.  His  best  work  is  undoubtedly  to 
e  found  in  the  charming  Denaert  Bretont  (1835-1 837)  - 
and  Foyer  Breton  (1844)  (where  the  folklore  and  natu- 
ral features  of  his  native  province  are  worked  up  into 
story  form,  with  a  success  nardly  excelled  by  any  other 
writer},  and  in  (Tn  PhUosophe  sous  les  Trnts,  which  re- 
ceived the  honor  of  an  academic  prize  in  the  year  1851. 
Tliis  Souvestre  deserved,  not  merely  for  his  sentiments, 
but  for  his  easy  and  agreeable  style.  He  dso  wrote  a 
not  inconsiderable  number  of  other  works — novels, 
dramas,  essays,  and  misoelknies. 

SOWERBY,  James  (1757-1822),  was  at  firat  a 
painter,  but  soon  applied  his  art  to  uie  illustration  of 
botanical  and  conctiologtcal  works,  which  are  still 
highly  valued,  especially  his  Eagliih  Botany  (12  vols. 
Svo,  1846).  His  son  Gfeorfce  (1788-1854)  followed  in 
his  father  s  steps,  and  prodnoed  a  monumental  work 
on  conchology. 

SOWERBY  BRIDGE,  a  manufacturing  town  in 
the  West  Riding  of  Yorkshire,  is  situated  on  both 
sides  of  the  river  Calder,  at  the  termination  of  the 
Rochdale  Canal,  and  on  tlie  Luicashire  and  Yorkshire 
Railway,  2  miles  southwest  of  Hali&x,  and  8  north- 
west of  Hudder^eld.  Christ  church,  dating  iixim 
1526,  was  rebuilt  in  1819.  The  odier  puUio  bmldings 
include  the  town-hall  (1857)  and  the  looil  board  offioes, 
opened  in  1 878,  attached  to  which  are  the  pnhUo  baths 
and  Uie  slaughter-houses.  The  town  is  almost  mturelr 
the  growth  of  the  last  fifty  years.  It  pMisesses  worsted 
and  cotton  mills,  Iron-wom,  dye-works,  and  chemical 
wwks.  The  population  of  the  urban  sanitary  district 
(area  636  aores)  m  1871  was  7041,  and  in  1881  it  was 
8724. 

SOZOMEN,  church  historian.  Hennias  Salamanes 
(Salaminius)  Sozomenus  came  of  a  wealthy  family  of 
Palestine,  and  it  is  exceedingly  probable  that  he  him- 
self was  bom  (not  later  than  400  a.d.  )  and  brought  up 
there — in  Gaza  or  the  neighborhood.  What  be  has 
to  tell  us  of  the  histoir  of  South  Palestine  was  derived 
from  oral  tradition.  His  grandfather,  as  he  himself 
tells  us,  Uved  at  Bethd  nearOaia,  and  became  a 
Christian,  probably  under  Constantius,  through  the 
infinenoe  01  Hilarion,  who  amonj;  his  other  mirades 
had  miraculously  healed  an  aoquaintance  of  the  grand- 
father, one  Alaphion.  Both  men  with  their  families 
became  zealous  (Christians  and  oonspicuous  for  their 
virtues.  Tfae  historian's  grandfather  became  within 
his  own  circle  a  highly  esteemed  interpreter  of  S^p- 
ture,  and  held  fast  his  profession  even  in  the  time  of 
Julian.  The  descendants  of  the  wealthy  Alaphion 
founded  churches  and  convents  in  the  district^  and 
were  particularly  active  in  promoting  monastidsm. 
Sozomen  himself  had  conversed  with  one  of  these,  a 
very  old  man.  He  was  brought  np  under  monkish 
influenoes;  so  he  expressly  states,  aad  his  history  beam 
him  out  Ab  a  man  he  retained  the  impressions  of  his 
vouth,  and  his  great  work  was  to  be  also  a  monument  of 
nis  reverence  for  the  monks  in  general  and  for  the  dis- 
ciples of  Hilarion  in  particular.  He  became  a  lawyer 
and  advocate  in  Constantinople,  where  as  such  he 
wrote  his  'E«tA^^ia(Tr«^  'larupla  about  the  year  440. 
The  nine  books  of  which  it  is  composed  besin  with 
Constentine  and  come  down  to  the  death  of  Honoriua 
[423) :  but  according  to  his  own  statement  the  author 
intended  to  continue  it  as  far  as  the  year  439.  From 
Sozomen  himself  (iv.  17),  and  statements  of  his  ex- 
oerptors  Nicephorus  and  Theophanes,  it  can  be  made 
out  that  the  work  did  actually  come  down  to  that 
year,  and  that  conseauently  it  has  reached  us  only  in 
a  somewhat  mutilated  condition,  at  least  half  a  book 
being  wanting.  A  flattering:  and  bombastio  dedioation 
to  Theodouns  IL  is  prefiixed.  When  compared  with 
the  histoiy  of  Socbatbb  {q.v. ),  it  is  phdnly  seen  to  be 
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a  plagiarism  from  that  woric,  and  that  on,a  large  aoale. 
Some  three-fourths  of  the  materials,  eaaentially  in  the 
same  arrangement,  have  amply  been  appropriated 
from  his  predecessor  without  his  being  so  mach  as 
named  even  onoe,  the  other  sources  to  which  Sozomen 
was  indebted  being,  however,  eipressly  cited.  All 
that  can  be  said  to  the  credit  of  Sozomen  is  that  he 
has  been  himself  at  the  trouMe  to  refer  to  the  principal 
sonroes  used  by  Socrates  (Rufinus,  Eusebius.  Athana- 
dus,  Sabinus,  the  ooUeotions  of  episUes,  Palladius), 
and  has  not  un&equently  supplemented  Socrates  from 
them^  and  also  that  he  has  adduoed  some  new  authori- 
ties, m  particular  sources  reladng  to  GhristiaQity  in 
Persia,  Arian  histoty,  monkish  nistories,  the  vita 
Martini  of  Sulpioius,  books  of  Hilariua;  the  whole  of 
the  wnth  book  is  entirely  drawn  from  Olympiodorus. 

It  is  difficult  to  discern  the  motiTe  for  a  work  which 
was  merely  an  enlarged  edition  of  Socrates.  But  it 
is  probable  that  Sozomen  did  not  approve  of  Soc- 
rates^s  freer  attitude  towards  Greek  science,  and  that 
he  wished  to  present  a  picture  in  which  the  cler^ 
should  be  still  nirther  glorified,  and,  above  all,  monasU- 
cism  brought  into  still  stronger  prominence.  In  Sozo- 
men everything  is  a  shade  more  eoclesiastical — ^but 
only  a  shade — than  in  Socrates.  Perhaps  also  he 
wrote  for  a  diflFerent  circle, — say,  the  monks  in  Pales- 
doe, — and  could  be  sure  that  in  it  the  work  of  his 
predecessor  would  not  be  known. 

Sosomen  is  erurwhere  an  Inferior  Soenrtes.  Yfhat  in 
Soeiates  still  bettarB  BomeT«Bt1gM  <tf  liiatorkal  snue,  his 
moderation,  his  reserve  In  qnesUons  of  dogma,  hia  im- 
partiality,—all  this  is  wantiiag  in  Sozomen.  In  maar 
cases  be  baa  repeated  the  exact  words  of  SooratM,  bat  with 
him  th«r  have  passed  almost  into  mere  phrases.  The  inferi- 
ority of  8oai»nen  to  SoorafesB  as  an  historian  mMars  as 
mnwin  the  manner  in  whldi  hetransoribedhlm  as  in  those 
passages  where  he  introdnces  something  new.  Tho  chron- 
ological sempnlosity  of  tbe  earlier  writer  has  made  no 
Impression  on  liis  follower ;  he  hss  either  wholly  omitted 
or  inaoouiately  repeated  the  chronological  data.  He  writes 
more  wordily  and  diffusely.  In  bis  characterizations  of 
persons,  borrowed  fVom  Socrates,  be  is  more  doll  and  color- 
leas.  After  Socratee  he  has  indeed  repeated  the  caution  not 
to  be  too  rash  in  disoeming  the  finger  of  God ;  bat  bis  way 
of  looking  at  things  is  thronghoat  mean  and  rrutic.  Two 
soals  Inhabit  his  book ;  one,  tbe  better,  is  borrowed  fkom 
Sooates ;  waother,  the  worse,  Is  his  own.  Wherever  be 
abandons  his  leader  he  fluently  fUls  into  mere  retailing 
of  stories,  and  prostrates  himself  In  reverence  before  the 
poorest  prodacts  of  tbe  religions  fkntasy  of  a  degenerating 
age.  Evidence  of  a  boondless  oredoli^with  regard  to  all 
smrts  of  monkish  &blee  Is  to  be  met  with  everywhere. 
Halslngs  of  tbe  dead  are  quite  common  occurrences  with 
him,  and  he  repeatedly  gives  aeoounts  of  enormoos 
dragons.  In  the  finding  of  tbe  bones  of  saints,  be  takes 
tbe  bighest  interest  and  even  believes  in  the  rediscovery  of 
the  tombs  of  the  Old  Testament  prophets. 

Where  we  still  possess  Socraters  aeooant  that  of  Soaomen 
very  seldom  baa  any  conseqnenoe,  bat  some  of  the  additions 
he  baa  made  are  instmctive  and  important.  Tbe  nnmber 
of  new  acts  of  counoilB  introduced  by  him  is  small.  His 
monkish  histories  are  as  soarcee  almost  utterly  valaeless; 
his  aoconnt  of  the  Christians  in  Persia  absolutely  swarms 
with  mistakes.  It  must,  however,  be  noted  that  for  the 
period  from  Theodosius  I.  onward  he  has  emancipated  him- 
self more  folly  tarn  Socrates  and  has  followed  Olympio- 
dorus inpartiputly  also  oral  badltion;  hen  aeocndlngly 
his  statement  possess  greater  value. 

Bdaioni  and  literature.— Socrates 'and  Sosomen  have  been 
edited  bv  Stephanus  (Paris,  1644;  Geneva,  1612),  Valeelus  (PsjU, 
16!>»-78),  Beading  (Cambridge,  1720),  Husbct  (Oxford,  1863,  1880). 
Thej  are  also  to  be  found  In  vol.  IxtII.  of  Higne's  Pcdrologia,  and 
there  Is  an  Oxford  school  edition  (1844)  after  Reading.  Bright 
edited  Boorates  according  to  tbe  text  of  Hassey  In  1S7S.  There 
are  "  TesUmonla  Vetenim  "  In  Valealus,  and  Nolte's  papen  In 
TBbbtg.  Quartaltekr.  (IS&B) ;  p.  618  iq.  (1861),  p.  417  iq.,  contain 
emendatloas  in  Hussey's  text,  and  notes  towards  the  nistorv  of 
the  text  and  editions ;  see  also  Overbeck  In  Uuol.  LU,  Zbing- 
(187S),  No.  20. 

Special  smdles  have  been  made  byBaronIas,Hineus,  LabbS 
Vateslus,  Hallolx,  Scalleer,  CeUUer,CaTe,I>apln,Pagt,  Ittig.Tllle- 
mont,  Walch,  Oibbon,  Schroeckb,  Lardner.  Bee  alio  ^iss,  De 
BMor.  Orwei$:  Fsbticlus-HarlsM,  BOUoUi.  Or.,  vol.  vii. :  Bfissler, 
BibUolhei:  d.  KinAan&ter;  Holshauaen,  i)e  fbaUbtu  guOmi  Soer.. 
8ot.,aeTheod.lnaeribendaBiMoriaaaemiidmiMlQIMl^ 
Sttudlln.  OeaOi.  u.  IM.  d.  K.-0^  Hanov^  1827:  Banr,  JBjmkm 
aS9B):Haniae,  "Soer.u  acMrbtBiiiaotPU»»»f*^AiSiLl)^ 
■aebeo  details  are  given  also  In  works  npim  OoDstaatlne  (Baaso), 


Julian  (MQcke,  Rode,  Neumann,  Bendall),  Damania  (Rads), 
Arfanism  (Owatkfn'sStwltet  q/' j4r<antm,  1882.  gives  a  severe  but 
tmstwortbr  oritiolflm  of  Ruminaand  dlscosBes  the  manner  In 
which  Socrates  was  related  to  him),  the  emperors  after  JoilsD 
(De  BrogUe,  RIchter,  Gllnton,the  Wmaatiadae  of  Ranke,  the  OocA. 
a.  £a{«er  ^rcodius  «.  SVod.  JZ,  IS^of  OUldenpennisg,  and  the 
KataBF  TJieodoaiiu  d.  &r.,  Halle,  1878,  of  Iffland,  the  lait-nsmed 
work  discussing  the  relation  of  Sociates  to  Soiranen),  the  bar- 
barlan  mfgrationB  (Wletenhelm,  Dabn),  ttaeOoths  (Waits,  Benel, 
Kauffinann,  and  Soott'a  VyUaa,  1886).  lastly,  reference  may  he 
made  to  Roeensteln,  Ibnch.  s.  aeuiach  OadL,  voL  L,~KrU.  VnLa- 
awTAftfi,  d.  VerAdftnte  nOiuimiodor,  Zoiimt»,u.SoK.:  Bamuln, 
Theodoro  Ijeeion  Tliag>lumu  fbnte  Prmetpuo,  1881  (treats  of  the  re- 
latlon  betwen  Socrates  and  Sozomen,  sitd  of  the  completenen  of 
the  former's  work);  Jeep,  ttueBmutaemteh.  s.  d.  ^rtech.  SMtenkth 
tori-kem.  Lelpaic,  im.  (a.  ha.) 

SPA,  a  watering -place  of  Belgium,  in  the  province 
of  Li^ge,  20  miles  by  rail  firom  Li^  via  Pepinster,  is 
beautinilly  utuated,  at  a  height  of  814  feet  above 
the  sea,  in  the  valley  of  the  Wayai  (a  snudl  snb-tribu- 
tary  of  the  Meuse).   On  the  north  and  northeast  it  is 

grotected  by  the  wooded  range  of  hills  known  as  the 
paloumont,  or  in  its  several  parte  as  Bois  de  la  Beid, 
Bois  da  Ghieocul,  etc. ;  and  on  the  south  are  a  num- 
ber of  beautiful  ravinr ,  cut  in>  the  Primary  rocks  <tf 
the  dis^ct  by  small  i^hieDtfl  of  the  Vfayai.  Mwdi 
of  the  charm  of  the  place  is  due  to  the  promenades 
and  drives  along  the  eddee  and  crests  of  the  hiUs.  The 
principal  minend  spring  called  the  Pouhon  (a  looil 
word  for  well")  is  intdosed  in  a  pump  room  in  tht 
ceutre  of  the  Place  Pierre  le  Grand.  PaUio  hatha, 
fed  by  chalybeate  streams  collected  in  a  remarkable 
reservoir  at  the  hamlet  of  Nives^,  oocnpy  a  laive  build- 
in^  in  Kace  Royale,  erected  in  1868 :  and  in  the  same 
neighboihood  is  the  casino,  with  ball  and  concert 
rooms.  An  English  church  maa  boilt  in  1872-76.  A 
local  industry  is  the  production  of  fancy  artides  in 
lacquered  wood  (bois  de  Spa).  A  liqueur  resembling 
Chartreuse  is  also  manufactured  under  the  name  or 
"elixir  de  Spa."  The  population  of  the  oommune 
was  6930  in  ISSi.  Several  simngs  in  the  ndghboring 
district  an  nearly  as  celelnrated  as  those  of  propw ; 
the  Sauvenijtre  waters,  supposed  to  beoffioetiTe  against 
sterility  are  half  a  mile  distant 

Spa,  said  to  derive  its  name  from  a  Walloon  word,  JSq>^ 
for  '*  fountain,"  was  pxactioally  founded  by  a  certain  Wolt 
or  Collin  le  Loup,  iron-master  of  Breda,  who  had  obt^ad 
benefit  from  tbe  waters,  and  pnrohaaed  tbe  piece  of  ground 
containing  tbe  Pouhon  nring  from  Erard  de  la  Marck, 
bishop  of  Li««),  in  1896.  At  the  beginning  of  the  ISA 
century  the  little  town  numbered  200  honsea.  Hm 
European  celebrity  of  I2ie  waten  dates  from  the  190i  eea< 
tury,  when  they  were  dmnk  by  the  dnke  of  Neveis, 
Hugaret  of  Vidois,  Hennr  KL  of  Franoe,  an^  Alezandes 
Famese,  and  the  fluhicai  of  visiting  Spa  became  thoroughly 
established  la  the  VBOi  eentOTT.  The  Freneh  Berolnnmi, 
and,  as  far  as  English  visitors  were  oonoemed,  tbe  attiae- 
tions  of  the  German  watering-places  made  known  by  Sir 
Francis  Head,  for  a  time  turned  the  tide  elaewhere :  bat 
since  the  middle  of  the  century  Spa  has  taken  a  new  leaM 
of  prosperity. 

SPAGNA,  Lo  (?  -c.  1529),  the  usual  designation 
(due  to  his  Spanish  origin)  of  Giovanni  di  I^bo, 
one  ct  the  ^lef  folk) were  of  Peru^no.  Nothing 
whatever  is  known  <^  his  early  life,  or  of  the  oircom- 
stances  under  which  he  became  a  member  of  the  Pem- 
gian  school.  ^  A  large  number  of  panel  pictures  by  him 
exist,  of  which  some  are  painted  wiui  mnch  giaoe 
and  refinement  of  touch.  There  is,  however,  a  veir 
marked  absence  of  individuality  about  his  style,  whicL 
seems  like  an  imitation  of  the  eariiest  manner  of  Ka^h- 
ael  and  that  of  Pinturicchio  in  a  weaker  and  leas  virile 
form.  The  chief  of  his  numerous  panel  paintings  are 
the  Nativity,  in  the  Vatican,  and  the  Adoration  of  the 
Magi,  at  Berlin.  In  1510  Ito  Spagna  exeoated  many 
frescos  at  Todi,  and  in  1512  several  other  moral  paint- 
ings in  and  near  Trevi.  His  most  important  works 
were  frescos  at  Assisi  and  Spoleto,  of  which  some  exist 
in  good  presemtion.  ^Ba  reoeivea  the  fteed(»nof  the 
city  of  Spoleto  in  1616,  as  areward  for  his  work  thae. 
As  is  so  oftm  the  case,  I«o  Spagna's  fi-esoos  reach  a 
much  highw  standard  of  merit  than  his  pan^  piotmei. 
The  museum  of  the  capital  in  R(»ae  now  poeacesoa  a 
very  beandfol  seiioB  of  life-aisedfiresoo  figurea  him, 
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represeDting  Apollo  and  the  Nine  Muses.    These  are  i  was  alire  in  15^,  but  he  appears  to  have  died  before 
drawn  with  a  strong  feeling  for  grace  of  poae  and  1530  as  in  that  ^eara  papil  of  his  named  Don!  oom- 
beauty  of  expression,  and  are  very  remarkable  for  the  i  pleted  a  fresco  in  S.  Jaoopo,  near  Spoleto,  which  Lo 
delieate  refinement  of  thor  coloring ;  in  style  they  Spagna  had  begnn. 
stemglyrecaURaphaerB  earliest  manner.  LoSpagna]    SPAONOLETTO.  SeeRlBSRA. 
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SPAIN,  a  oonntry  rather  more  than  twice  the  size 
of  weat  Britain  induduig^  the  adjaoent  small 
—  ^„     islands,  oonsUtntes  in  its  miunland  portion 
about  eleven-thirteenths  of  the  Iberian 
PeniDsnla,  and  has  in  addition  an  insular  area  (in  the 
Balearic  and  Canary  Islands)  of  nearly  5000  square 
miles.    On  all  sides  except  that  of  Portugal  the 
bonndaries  are  natural,  the  Peuinsula  being  separated 
from  France  hv  the  IVrenees  and  on  every  other  nde 
being  snrrounaed  by  the  sea.    On  the  side  of  Portugal 
a  tract  of  inhospitable  country  led  originally  to  the 
sepaiadon  between  the  two  kingdoms,  inasmuch  as  it 
caused  the  reoonqnest  of  the  comparative!/  jpopidons 
maritime  tnota  from  the  Moors  to  be  camea  out  in- 
dependentiy  of  that  of  the  eastern  kingdoms,  which 
were  also  well  peopled.    The  absence  of  any  such 
means  of  interoommunication  as  navi^ble  rivers  afford 
has  &Tored  the  continuance  of  this  isolation.  The 
predse  Gne  of  this  western  frontier  is  formed  for  a 
oonsiderable  length  by  portions  of  the  chief  rivers  or 
biy  small  tributaries,  and  on  the  north  (between  Por- 
Ugal  and  Ghdioia)  it  is  determined  to  a  large  extent  by 
small  mountain  ranges.   The  British  rook  of  Gibraltar, 
in  the  extreme  south  of  the  peninsula,  is  separated 
from  Spain  by  a  low  isthmus  xnown  as  the  Neutral 
Oom-iino-    Ground.   The  coast-line  on  the  north  and 
northwest  is  everywhere  steep  and  clifiy. 
On  the  norUi  there  are  numerous  smalt  indentations, 
many  of  which  fbrm  more  or  less  convenient  harbors, 
but  the  current  flowing  along  the  coast  from  the  west 
oflen  leaves  in  the  stnier  water  at  their  months  ob- 
structive bars.   The  best  harbors  are  to  be  found  on 
the  ruM  or  fiord-like  indentations  in  the  west  of  Galicia, 
where  high  tides  keep  the  inlets  well  scoured ;  here 
occur  the  fine  natural  harbors  of  Pontevedra  and  Vigo, 
CoruSa  and  Ferrol,  the  last  one  of  the  chief  stations 
of  the  Spanish  fleet.   Less  varied  in  outline  but  more 
varied  in  character  are  the  Spanish  coasts  on  the  south 
and  east.    Flat  coasts  prevail  from  the  fVontier  of 
Portugal  to  the  Straits  of  Gibraltar.   Between  the 
month  of  the  Rio  Unto  and  that  of  the  Guadalquivir 
ibey  an  sandy  utd  lined  hy  a  series  of  sand-dnnes  (the 
tract  known  as  the  Arenas  Gordas).   Next  foUows  a 
marshy  tract  at  the  mouth  of  th»  GnadalqmTir,  after 
whicSi  the  coast-line  becomes  more  varied,  and  in- 
dpdes  the  flne  Bay  of  Cadis.   Vrom  the  Straits  of 
Gibraltar  a  bold  and  rooky  ooast  is  continued  almost 
right  round  to  Cape  Palos,  a  little  beyond  the  fine 
natural  harbor  of  Cartagena.   North  of  Cape  Palos 
a  line  of  flat  coast,  beghining  with  the  narrow  strip 
which  cats  off  the  lagoon  called  the  Mar  Menor  from 
the  Sfediteiranean,  bounds  half  of  the  province  of 
Alicante,  but  in  its  northern  half  this  province,  be- 
coming  monntwnons,  rans  out  to  the  lofly  headland 
of  Cape  Nao.   The  whole  ooast  of  the  Bay  of  VaJenda 
is  low  and  ill-provided  with  harbors ;  and  along  the 
«S8t  of  Cfttaloma  stretches  of  steep  and  rocky  coast 
alternate  witb  others  of  an  opposite  oharaoter. 

The  Borfiwe  of  Spun  is  remaikable  at  once  tar  its 
^^^^^^^       strildng  contauts  and  its  vast  ezpaoses  <^ 
dreary  uniformity.   There  are  mountuns 
rising  witli  Alpine  Krandeur  above  the  snow-tine,  but 
jiftttn  sheltering  rich  and  magnificent         at  their 
Naked  walls  of  white  limMtone  tower  above 


dark  wdods  of  oork,  oak,  and  olive.  In  other  parts, 
as  in  the  Basque  country,  in  Galicia,  in  the  Senania 
de  Cnenca  (between  the  head  waters  of  the  Tagus  and 
those  of  the  Jucar),  in  the  Albarractn  (between  the 
head  waters  of  the  IVgus  and  those  of  the  Gaadala- 
viar),  there  are  extensive  tracts  of  undulating  foitet- 
olad  hill  country,  and  almost  contiguous  to  these  there 
are  apparently  boundless  pliUns,  or  tracts  of  level 
tableland,  some  almost  uninhabitable,  and  some 
streaked  with  canals  and  richly  cultivated — like  the 
Requena  of  Valencia.  While,  again,  continuous 
mountain  ranges  and  broad  pluns  and  tablelands 

five  the  prevailing  character  to  the  somery,  there  are 
ere  and  Uiere,  on  the  one  lund,  isolated  peaks, 
landmaiks  fbr  a  wide  distance  round,  such  as  Monseiiy, 
Monserrat,  u>d  Mont  Sant  in  Catalonia,  the  Pcfia 
(jlolosa  in  Valencia,  Monoayo  on  the  borders  of  Aragon 
and  Old  Castile,  and,  on  the  other  hand,  small  se- 
cluded valley,  such  as  those  of  Vioh  and  Clot  among 
the  Catatonian  Pyrenees. 

The  greater  part  of  the  interior  of  Spain  is  com- 
posed or  a  tableland  bounded  by  the  Can- 
tabrian  Mountains  in  the  north  and  the  tati^Dd! 
Sierra  Morena  in  the  south,  and  divided 
into  two  by  a  series  of  mountain  ranges  stretching  on 
the  whole  from  east  to  west  The  northern  hair  of 
the  tableland,  made  np  of  tJhe  provinces  of  Leon  and 
Old  Castile,  has  an  average  Sevatibn  estimated  at 
about  2700  feet,  while  the  southern  half,  made  up  of 
E^^madura  and  New  Castile,  is  dightly  lower^-about 
2600  feet  On  all  sides  the  tableland  as  a  whole  is  re- 
markably isolated,  and  hence  the  passes  on  its  bouodaiy 
and  the  river  valleys  that  lead  up  to  it  from  the  sur- 
rounding plains  are  geographical  features  of  peculiar 
importance.  The  isolation  on  the  side  of  Portugal, 
where  the  tableland  gradually  sinks  to  the  sea  in  a 
snooession  of  terraces,  has  aueady  been  referred  to. 
On  the  northwest  the  valley  of  the  Sil  and  a  aeries  of 
valleys  frirther  south,  along  both  of  which  military 
roads  have  been  carried  from  an  eu-ly  period,  open  up 
communication  between  Leop  and  the  hill  country  of 
Galicia,  which  explains  why  this  province  was  united 
to  Leon  even  before  the  conquest  of  Portugal  from 
the  Moors.  The  passes  across  the  Cantabrian  Moun- 
tuns in  the  north  are  tolerably  numerous,  and  firar  of 
them  are  already  crossed  by  railways.  The  two  most 
remarkable  are  the  Pass  of  P^'uree,  across  which  winds 
the  railway  from  Leon  to  Oviedo  and  the  seaport  of 
Gnon,  and  that  of  Beinosa  leading  down  to  the  deep 
valley  of  the  Besaya,  and  now  creased  by  the  railway 
from  Valtadolid  to  Santander.  In  its  eastern  section 
the  diain  is  crossed  by  the  railways  from  Bargoe  to 
Bill)ao  and  San  Sebastian,  the  latter  of  which  winds 
through  the  wild  and  romantic  gorge  of  Pancorbo  (in 
the  northeast  of  the  province  of  Burvos)  before  it 
traverses  the  Cantabrian  chain  at  Idiassabal. 

On  the  northeast  and  east,  where  the  edge  of  the 
tableland  sweeps  round  in  a  wide  curve,  the  surfaoe 
sinlcs  on  the  whole  in  looad  terraces  to  Uie  valley  of 
the  Eilno  and  the  Bay  of  Valoicia,  and  is  crowned 
here  and  there*  by  more  or  lees  isolated  mountains, 
some  of  which  have  been  already  mentioned.  On  the 
northeast  by  far  the  most  important  communication 
with  the  Ebro  vall^  is  framed  by  the  valley  of 


Digitized  by 


Google 


306  , 


SPAIN. 


[physical  veaiubx^ 


JaloD,  vhioh  has  thus  always  formed  a  miUtuy  route 
of  the  highest  consequenoe,  md  which  is  now  traversed 
by  the  i;ailway  from  Madrid  to  Saragossa.  Further 
south  the  mountains  (Mustered  on  the  east  of  the  table- 
land (Albarracin,  Serrania  de  Cnenca)  render  direct 
communication  between  Valencia  and  Madrid  ex- 
tremely difficult,  and  the  principal  oommunications 
with  me  east  and  southeast  are  effected  where  the 
Bouthern  tableland  of  La  Maneha  merges  in  the  hill 
country  which  connects  the  interior  of  Spain  with  the 
Qiem  Nevada. 

In  the  BoutJh  the  descent  from  the  tableland  to  the 
valley  of  the  Guadalquivir  is  again  oorapanUvely 
gradual,  but  even  here  in  the  eastern  half  of  the 
Sierra  Morena  the  passes  are  few,  the  most  important 
being  the  Puerto  de  DespeSapemw,  where  the  Rio 
Magafla  has  out  for  itself  a  deep  goree  through  which 
thvi  railway  now  ascends  from  Andalusia  to  Madrid. 
Between  Andalusia  and  Estremadura  farther  w^  the 
oommnnication  is  freer,  the  Sierra  Morena  bang  there 
broken  up  into  series  of  small  ohains. 
Of  iht  mountains  belonging  to  the  tableland  the 

most  oontiauous  are  those  of  the  Cantabrian 
KmrnSSh  ohain,  which  stietoheB  for  die  most  part 

firom  east  to  west,  parallel  to  the  Bay  of 
IKaoay,  bat  ultimately  bends  round  towards  the  south 
between  Loon  and  Galiina.  Almost  everywhere  it 
oonnsts  of  two  parallel  ranges,  the  higher  of  which, 
the  more  sontherly,  is  the  immediate  continuation  of 
the  Pyrenees.  The  highest  summits  of  the  chain 
belong  to  the  Jura  limestones  of  the  Pdlas  de  Eoropa, 
on  the  borders  of  the  ^vinoes  of  Santander,  Oviedo, 
Leon,  and  Palenoia.  The  highest  of  all  is  the  Torre 
de  Ceredo,  which  attains  the  height  of  at  least  8750 
feet,  and  next  is  the  PeBa  Prieta  (8300  feet).  ^  At  the 
sources  of  the  Sil  the  main  chain  divides  into  two 
branches,  indosing  the  fertile  and  thickly-populated 
district  known  as  £1  Vierzo,  once  the  bed  of  a  lake, 
now  watered  bv  die  stream  just  mentioned  and  its 
tributaries.  The  whole  ohun  is  rema^Ue  for  its 
intricate  ramifioations  and  its  wild  grandeur,  but,  as 
already  incUoated,  ia  not  so  much  of  a  barrier  to  oom- 
munioalion  as  might  be  expected  from  its  general 
aspect  Besides  the  railwi^  above  mentioned  it  is 
Grossed  at  many  points  hv  bridle-paths  and  roads. 

A  peculiar  featura  of  tLe  chain  and  the  neighboring 
parts  of  the  tableland  is  formed  by  the  varameras  or 
isolated  plateaus,  suirounded  by  steep  rooky  mountains, 
sometimes  even  oy  walls  of  naked  rook.  Among  the 
larg[er  of  these  are  the  bleak  districts  of  Sigaensa  and 
Sona,  round  the  headwaters  of  the  Duero, — districts 
which  separate  the  mountains  of  the  so-oalled  Iberian 
system  on  the  northeast  of  the  tableluid  from  the 

eastern  pcntion  of  the  oentral  moanUun 
moTOtain  of  the  peninsula.   Of  these  chains, 

to  which  Spanish  geographen  fpye  the 

name  Oarpetano- Vetonioa,  the  most  easterly 
is  the  Sierra  de  Guadarrama,  the  general  trend  of 
which  is  from  southwest  to  northeast  It  is  the 
Montes  Garpetani  of  the  anciente,  and  a  portion  of  it 
(due  north  of  Madrid)  still  bears  the  name  of  Car- 
petanoB.  Composed  almost  entirely  of  granite,  it  baa 
an  aspect  when  seen  from  a  distance  highly^  charao- 
teristic  of  the  mouutiuns  of  the  IbOTian  Peninsula  in 
ffeneral,  presenting  the  appearance  of  a  saw-like  ridge 
(nerra)  broken  up  into  numerous  sections.  Its  mean 
height  is  about  5250  feet,  and  near  its  oentre  it  has 
three  summits  (the  highest  named  the  Pico  de  PeHa- 
lan)  riong  to  t^ie  height  of  neariy  8000  feet 

A  region  with  a  highly  irregular  suriaoe,  filled  witb 
hills  and  parameras,  separates  this  cderta  ftom  the 
Sierra  de  Qredos  farther  west  This  is  the  loftiest 
and  grandest  sierra  in  the  whole  series.  Its  culmina- 
ting point,  the  Plaza  de  Almansor,  attains  the  height 
of  8725  feet,  not  &r  short  of  that  of  the  highest  Can- 
tabrian summits.  Its  general  tiend  is  east  and  west ; 
towards  the  soul^  it  smks  precipitously,  and  on  the 
nwth  it  desoends  witii  a  mmewhit.  mora  gentle  slope 
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towards  the  longitodinal  valleys  of  the  Tonnes  and 
Alberche  which  separate  it  from  another  ragged 
mountain  range,  forming  the  southern  boundaiy  of 
the  panunera  of  Avila.  On  the  west  another  rongjb 
and  hilly  tract,  similar  to  that  which  divides  it  from 
the  Sierra  de  Guadarrama  in  the  east,  separates  it 
from  the  Sierra  de  Gata,  the  westernmost  and  the 
lowest  of  the  Spanish  aerras  belonging  to  the  series. 
These  hilly  intervals  between  the  more  oontinaoua 
merras  grest^  focdlitate  tlie  coromnnioation  between 
the  northern  and  southern  halves  of  the  Spani^  table- 
luid. The  Guadarrama  is  indeed  crossed  by  three 
good  pass-roads,  and  even  the  Sierra  de  Gredoe  has  a 
road  across.it  connecting  Avila  witJi  Talavoa  de  la 
Beina  by  the  Puerto  delPioo ;  but  for  the  most  part 
there  are  only  bridle-paths  across  the  nerras,  and  up 
to  the  present  date  not  a  single  railway  crosses  anyone 
of  the  sierras  directly.  The  only  railway  crossing  the 
central  system  of  mountiUQS  is  that  from  Madnd  to 
Avila,  which  traverses  the  interval  between  the  Sierras 
de  Gredos  and  Guadarrama,  passing  through  numer- 
ous tunnels  on  the  way.  A  railway  from  Madrid  to 
Segovia  to  cross  the  fatter  sierra  at  tiie  Puerto  de 
Navaoerrada  (5830  feet),*  the  imsb  at  present  arossed 
by  ihe  inindpal  high  road  across  these  mountains,  is 
now  (1886)  in  course  of  oonstructioo. 

On  the  southern  half  of  the  bdaleland  a  shrater 
series  of  sierras,  consisting  of  the  Montes  de  Toledo  in 
the  east  (highest  elevation  4600  feet)  and  the  Siena  de 
Guadalupe  in  the  west  (highest  elevation  5100  feet), 
sepsntes  the  baans  of  the  Ttgaa  and  Ona- 
diana.  The  southern  system  of  mountains 
boun^ng  the  Iberian  tableland — the  Sierra 
Morena — is  even  less  of  a  continuous  chain  than  the 
two  systems  last  described.  As  already  intimated,  Us 
least  continuous  portion  is  in  the  west  In  the  east 
and  middle  portion  it  is  composed  of  a  countless 
number  of  irre^arl^-disposed  undulating  moontuns 
ail-nearly  eqiui  m  height. 

Even  vaote  imp<ntant  than  the  mountains- bonnc^ 
or  crosung  the  taUeland  are  those  in  the  norUieast 
and  in  the  south^  which  are  connected  with  the  table- 
land only  at  their  extremities.  The  former  an  the 
Pyrknees  (a. v.),  the  latter  are  the  Sierra 
Nevada,  and  the  ooast  ranges  still  farther 
south.  The  Sierra  Nevada,  or  "  snowy 
sierra^"  is  a  well-defined  ehfun,  between  50  and  60 
miles  in  length,  and  about  25  miles  in  breadth,  mtuated 
to  the  south  of  the  valley  of  Uie  Goadalauivir,  sad 
stretching  from  the  upper  part  of  the  vallev  of  the 
Jenil  in  the  west  to  the  deep  valley  of  the  Amieria  in 
the  east  It  is  composed  chiefly  of  soft  micaoeons 
schists,  sinking  precipitously  down  on  the  north,  but 
sloping  more  gentipr  to  the  south  and  southeast  Its 
culminating  summit,  the  Cerro  de  Mulahaoen  (11,660 
feet),  is  the  highest  in  Spain,  and  the  range  contains 
several  other  peaks  upwards  of  10,000  feet  in  h^ht 
and  above  the  limit  of  perpetual  snow.  On  both  sides 
deep  transverse  yallei^Xharrancas)  follow  one  another 
in  dose  succession,  in  many  oases  with  round  basin- 
shaped  heads,  like  the  drquea  of  the  Pyrenees.  In 
manv  of  these  cirques  repose  alpine  lakes,  and  in  one 
of  tnem,  the  Corral  dc  Veleta,  there  is  even  a  small 
glacier,  the  most  southerly  in  Europe.  On  the  south 
the  transverse  valleys  of  the  Sierra  Nevada  open  into 
the  mountainous  longitudinal  valley  of  the  AlpHjarraSi 
into  which  open  also  on  the  other  ude  the  transverse 
Vfdleys  from  the  most  easterly  of  the  ooast  - 
sierras,  the  Sierra  Contnviesa  and  the  u^^SuuL 
Sierra  de  Almyara.  The  latter  are  con- 
tinued farther  west  by  Uie  Sierra  de  Alhama  and 
Sierra  de  Abdaliuiz.  Immediately  to  the  west  of  the 
latter  sierra  lies  the  gorge  of  the  Guadalhoroe,  which 
now  affords  a  passage  for  the  railw^  fit>m  Malaga  to 
Cordova;  and  beyond  that  gorge,  to  the  west  and 
(t,  the  Serrania  de  Bionaa,  a  m 
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<lifficult  of  access,  stretches  oat  its  siems  in  all  dizeo- 
tions.  To  Spanish  geographers  the  ooaat  ranges  juBt 
mentioned  are  known  collecdvely  as  the  Sierra  Peoi- 
b^ica.  Northeast  of  the  Sierra  Nevada  two  smidl 
ranges,  Alcaraz  and  La  Bofpra,,  rise  with  remartcable 
abmptness  from  the  phiteaa  of  Murcia,  where.it  merges 
in  that  of  the  interior. 

The  only  two  important  lowland  valleys  of  Spain  are 
those  01  the  Ebro  and  the  Guadiuquivir. 
iSjeTs  ^®  former  occupies  the  angle  in  the  north- 
east between  the  Pyrenees  and  the  central 
tableland,  and  is  divided  by  ranges  of  heights  proceed- 
ing on  the  one  side  from  the  Pyrenees,  on  the  other 
from  the  base  of  the  Moncayo,  into  two  portions.  The 
uppermost  of  these,  a  plateau  of  between  1000  and 
1300  feet  above  sea-level,  is  only  about  one-fourth  of 
the  sice  of  Uie  remaining  portion,  which  is  ohiefly  low- 
land, bat  is  ent  off  from  the  ooast  by  a  highland  tract 
connecting  the  interior  tableland  with  spurs  from  the 
Pyraneea.  The  Onadatquivir  basin  is  likewise  divided 
l>y  the  configuration  of  the  ground  into  a  small  upper 
portion  of  considerable  elevation  and  a  much  laiger 
lower  pOTtion  mainly  lowland,  the  latter  composed 
teom  Seville  downwards  of  a  perfectly  level  and  to  a 
large  extent  unhealthy  alluvium  (las  marvma$).  The 
division  between  these  two  sectioos  is  indicated  by  the 
change  in  the  course  of  the  msin  stream  from  a  due 
westeriy  to  a  mora  southwesterly  direction. 

The  main  water-parting  of  the  i>eninsula  is  every- 
mngm  where  near  the  edge  of  the  tableland  on 
the  north,  east,  and  south^  and  hence  de- 
soribes  a  semidrole  with  the  oonvexitv  to  the  east. 
The  Ebro  alone  of  the  great  rivers  flows  into  the 
IMediterranean.  The  following  table  gives  the  lengdi 
of  the  prindpal  Iberian  rivers,  with  the  area  of  their 
banns,— the  length  aooording  to  diffovnt  authorities, 
the  area  of  the  basins  aoooinung  to  Strelbitsky,  whose 
measurementB  of  area  appear  to  be  mote  tarnstworthy 
than  those  made  by  him  of  the  lengUi  of  rivers : 


LeniTth  In  Engllab  HUes. 

Area 

In  Square 
MfleB. 

Wagner. 

Ritter. 

Strelbitakf. 

442 
452 
565 
SIO 
337 

416 
507 
553 
490 
350 

470 
485 
566 
316  , 
374 

38,580 
36,710 
31,8% 
25,300 
21,580 

Dnero  (Doaro)... 

QnadalqalviT^ ... 

Widi  die  esoepUon  of  the  Onadal^uivir,  none  of  the 
Iberian  rivers  is  of  great  sorioe  for  mland  navigation, 
80  ftr  as  th^  fie  within  ike  Spanish  frontier.  On  the 
othw  hand*  thoee  of  the  east  and  south  are  of  great 
value  for  inigafion,  and  tbe  Juoar  and  Segara  in  the 
sootbeast  are  employed  in  floating  timber  from  the 
Serrania  de  Caenoa. 

The  Ebro  and  Taous  are  described  in  separate 
arUdes  {q.v.). 

The  Hifio  (Portug.  Mmho,  the  Minuu  of  the  Bomans)  in 
formed  by  the  union  of  two  small  streama  in  tbe  north  of 
the  province  of  Logo,  and  flpwa  flrat  soathwards,  then  on 
the  whole  Boathweetwtfrda  to  the  Atlantic,  forming  in  the 
lower  part  of  its  course  the  bonndary  between  Spain  and 
PMtogal.  ItbeoomeB  navigable  for  soiall  veseelB  at  Salva- 
tenrn,  2S  mflee  above  its  mouth.  Large  vessels  cannot  cfobb 
the  bar  at  Its  month.  Its  only  important  tributary  is  the 
6il  (left),  which  at  the  oonfloence  Is  the  larger  river  of  the 
two. 

The  Duero  (Portoff.  Doaro,  the  Durhu  of  the  Bomans) 
emerges  from  the  rock  as  a  amall  stream  among  the  moan- 
tains  of  Urhion  on  the  borders  of  the  provinces  of  IiOgrofio 
sad  Soria,  and,  after  describing  a  wide  sweep  to  the  eaat, 
flows  westwards  across  the  nDrthem  half  of  the  Spanish 
tableland  and  across  Portngal.  For  a  distance  of  nearly  60 
milee  it  forms  tbe  boundary  between  the  two  countries.  It 
Itegins  to  be  navigable  80  milee  above  its  mootb,  but  sea- 
going vessels  ascend  only  to  Oporto,  and  even  so  far,  on 
•oooant  of  a  bar  at  the  mouth,  only  at  high  tide.  The 
prioelpal  tribntaries  on  the  right  are  the  I^saerga  and  Esia, 
•nllieieA^e  Ad^a,  Tonnes,  andCoa  (the  last  in  Portngal). 


1    The  Ghiadiana  ft.«.,  wm  Ana^  tbe  Atuu  of  the  andests) 

I  was  long  believed  to  take  its  rise  in  the  district  known  as 
kthe  Campo  de  Montiel,  where  a  string  of  small  lakes  known 
'as  the  Lagnnas  de  Buidera  (partly  in  Ciudad  Beal,  partly 
I  in  Albaoete)  are  connected  by  a  stream  which,  on  leaving 
the  last  of  them,  flows  nortiiwestwards  towards  the  Zancara 
and  then  disappears  within  two  or  three  miles  of  that  river. 
I  About  22  miles  to  the  southwest  of  the  point  of  disappear- 
ance the  stream  was  believed  to  re^emerge  in  the  form  of 
I  several  large  springs  which  form  a  number  of  lakea  at  no 
'  great  distance  mm  the  Zancara,  and  tiiese  lakes  are  hence 
i  known  as  the  "eyes of  tbe  Gaadiana"  (iMojotde  Otu^iana). 
I  The  small  stream  iaaning  from  them  is  known  as  the  Oua- 
dlana  and  soon  Joins  the  Z^mcara.   It  has  now  been  ascer- 
tained, however.  Chat  the  stream  which  disappears  highernp 
i  can  have  no  such  course,  bat  that  in  fact  its  waters  flow  or 
I  trickle  undergronnd  to  the  Zancara  itself,  which  is  there- 
fore entitled  to  be  regarded  as  the  upper  Gtuadiana.   It  has 
.  its  source  not  &r  ftom  that  of  the  Jucar  in  the  east  of  the 
plateau  of  La  If  ancha,  and  flows  westwards  till,  under  tbe 
name  of  the  Ooadiana,  it  turns  soath-soutbwest  on  the 
Portuguese  ftantier.  In  piercing  the  Sierra  Morena  it  fonna 
a  series  of  foaming  rapids,  and  it  begins  to  be  navigable 
only  at  Hertola,  about  42  miles  above  its  mouth. 

The  Guadalquivir  (».«.,  W&di-el-Kd>er,  "  the  great  river," 
the  Bt^ia  of  the  ancients),  though  the  shortest  of  tbe  great 
rivers  of  the  Peninsula,  is  the  only  one  that  at  all  seasons 
of  the  year  is  a  fhll-bodied  stream,  being  fed  in  winter  by 
the  rains,  in  summer  by  the  melting  of  the  snows  on  the 
Sierra  Nevada.  What  is  regarded  as  the  main  stream  rises 
in  the  Sierra  de  Oazorla  in  the  east  of  the  province  of  Jaen, 
hut  it  does  not  become  a  considerable  river  till  after  it  is 
Joined  by  the  Gnadiana  Menor  (from  the  Sierra  Nevada), 
on  the  left  bimk  and  the  Guadalimar  on  the  right.  Lower 
down  the  principal  tributary  which  it  receives  is  the  Jenil 
(left).  In  the  days  of  the  Moon  the  Guadalquivir  was 
navigable  for  large  vessels  to  Cordova,  bat,  having  been 
allowed  to  become  silted  an  in  the  lower  part  of  its  course, 
it  has  only  recently  again  men  made  navigable  fur  vessels 
of  1200  t<Hi8  harden  to  Seville. 

The  only  ocmriderable  lakes  in  Spun  axe  three  coast 
la^ons,— ^at  of  AlbuiiBra  in  the  provinoe       -  . 
oiv  alencia,  the  Mar  Menor  in  Mnrdi^  and 
the  Lwuna  de  la  Janda  in  Cadis  behind  Gape  Trafal- 
gar.   Small  alpine  and  other  lakes  are  numerous,  and 
small  salt  lakes  are  to  be  fonnd  in  every  steppe  region. 

Tbe  geological  structure  of  the  Spanish  PeDinsola 
is  comparatively  simple.  Upon  a  ninda-  oooIokt 
mental  platform  of  ancient  tarystalline  rodcs, 
which  bad  previously  been  upraised  into  detached 
ridges,  a  series  of  sedimentary  formations  was  laid 
down,  among  which  oocnr  r^rescntatives  of  most  of 
the  geological  systems  from  tbe  older  PalsBOsoic  rodcs 
np  to  those  of  Qnatemary  date.  Arranged  in  order 
of  age,  with  their  respective  ar^,  these  various  groups 
of  rock  are  shown  in  the  subjoined  table : 

Quateroary  covering  49,477  sq.  kll.  or  lOOO  «/•  of  wh<de  surikoe. 

pliocene^   "       9,064     "         1.80  " 

Hlocene  and 
Oligocene...... 

Eocene  

Cretaceous  

Jaraadc  

Trlaoslc  

Carboniferous- 
Devonian  

I  Silurian  (and 
Cambrian).. .- 
I  ArehBan  

Eraptlve  rocks 
,  ofvariouaages 

j    Archeean  rocks  are  exposed  in  the  northern  half  of  the 
'  Peninsula,  particularly  along  the  great  Pyrenean  axis,  in 
I  Galicia,  Estremadura,  the  Sierra  Horenaf  the  Sierra  Nevada, 
:  and  Serrania  de  Bonda.    They  consist  of  granites,  gneisses, 
I  and  mica-schists,  with  talc-schists,  amphibolites,  and  crys- 
talline limestones.  The  oldest  Palteozoic  strata  are  refwrodi 
I  fhim  their  included  foesils,  to  tbe  Cambrian  and  Silnrian 
'  divisions.   They  range  through  a  vast  region  of  Andalusia, 
I  Estremadura,  Castile,  Salamanca,  Leon,  and  Astnrias,  and 
'  along  the  flanks  of  the  Pyrenean  and  Ckuttahrian  chain. 
I  They  consist  of  slates,  graywackes,  qoartsltee,  and  diabases. 
\  Grits,  quartzites,  and  shales  referalue  to  the  Devonian  sys- 
tem occur  in  a  few  scattered  areas,  the  largest  and  most 
foasiliferous  of  these  oocnrring  in  the  Astnrias.   Tbe  Oar- 
I  boniferons  rocks  of  Spain  are  divisible  Into  three  groups, 
the  lowest  oonsMlng  of  limestones  with  sandstones  wd 
I  shales,  tts  middle  of  eonglomerates  and  sandstones,  and 
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tiie  upper  of  sandstones,  conglomerates,  Bhales,  and  coals. 
They  lie  In  detached  basins,  and  have  pot  vet  been  well  ex- 
plored. One  of  these  areas  covers  a  considerable  space  ii^ 
tiie  Aatnrias,  whence  it  stretches  more  or  leas  continoonsly 
throngh  the  provinces  of  Leon,  Palencia,  and  Santander, 
covering  altogether  an  area  of  6500  sqnare  kilometres. 
Another  tract  occurs  at  San  Joan  de  las  Abadesas  in  Cata- 
Imla,  where  it  occupies  about  200  square  kilometres ;  while 
a  thim,  abont  600  square  kilometres  In  extent,  runs  from 
the  province  of  Cordova  into  that  of  BadfyosL  There  are 
other  smaller  areas  containing  little  or  no  coal,  but  showing 
by  the  included  plant-remuns  that  the  strata  undoubtedly 
belong  to  the  Oarboniferous  system. 

'nie  Triassic  system  is  well  developed  in  the  north  of  the 
Peninsula  along  the  Oautabrlan  chain  and  eastwards  to  the 
Mediterranean.  It  is  composed  of  red  and  variegated  sand- 
stones, dolomites,  and  marls,  traversed  in  some  places  by 
opbitio  rooks, and  containing  depoaitsof  oypsam,  aragonit^ 
and  rock-salt  These  strata  are  overlaJn  by  members  of 
the  Jurassic  series,  which  are  especially  conspicuoos  in  the 
eastern  part  of  the  Peninsola  between  Castile  and  Aragon, 
along  the  Mediterranean  border,  In  Andalusia,  and  likewise 
along  the  flanks  of  the  Pyrenees.  The  Lias  is  best  repre- 
sented. The  CretaoeoQS  system  is  distribnted  in  fonr  great 
distTicts:  the  largest  of  these  extends  throngh  the  king- 
doms of  Murcia  and  Valencia ;  a  second  stretches  between 
the  two  Osstiles;  a  third  is  found  in  the  Basque  Provinces 
and  tiie  Aatnrias;  and  a  foarth  spreads  ont  along  tiiasonth- 
em  dopes  of  the  Pyrenees  from  Navarre  to  the  Mediterra- 
nean. The  lower  men^bers  of  the  Cretaceous  suies  include 
an  important  Creshwater  formation  (sandstones  and  clays), 
which  extends  from  tb«  Quitabrian  coast  tbrongb  the  prov- 
Iness  of  Santander,  Btusos,  So^l  and  Logntfio,  and  is  sup- 
posed to  represent  the  £iglish  Wwden  Mzies.  The  higher 
membeiB  comprise  massive  hipporite  limertones,  «ad  in  the 
Pvrenean  district  representatives  of  the  upper  subdivisions 
of  tiie  system,  including  the  Danian. 

Depositi  of  TertlaiT  age  cover  rather  more  than  a  tiiird 
of  SiM^n.  They  are  aiv&ible  into  two  great  series,  accord- 
ing to  their  mode  of  origin  in  the  sea  or  in  fresh  water. 
The  marine  Tertiary  accumulations  commence  with  tiiose 
that  are  referable  to  the  Eocene  series,  consisting  of  nnm- 
mnlitic  limestones,  marls,  and  siliceous  sandstones.  These 
s^ta  are  developed  in  the  basin  of  the  Ebro,  and  in  a  belt 
which  extends  from  Valencia  through  Mnmia  and  Anda- 
iDria  to  Cadis.  Marine  Miocene  deposits  occupy  some  small 
tracts,  especially  on  the  coast  of  Valencia.  But  moat  of 
the  sandy  Tertiary  rooks  of  that  district  are  Pliocene.  The 
Tertiary  masses  of  Andalasia  have  coarse  conglomerates 
(Middle  Miocene)  at  their  base,  followed  by  thick  beds  of 
Bryozoan  molasse  and  younger  (Pliocene)  beds.  These 
strata  are  specially  noteworthy  for  containing  an  important 
metalliferous  deposit,  that  of  the  native  silver  of  Henerias, 
which  is  fiiiund  in  a  Pliocene  bed  in  the  form  of  flakes, 
needles,  and  crystals.  Bnt  the  most  extensive  and  inter- 
esting Tertiary  accumulations  are  those  of  the  great  lakes 
which  in  Oligocene  and  Miocene  time  spread  over  so  large 
an  expanse  of  the  tableland.  These  sheets  of  fresh  water 
coveied  the  centre  of  the  coantry,  including  the  basins  of 
the  Ebro,  Jncar,  Oaadalaviar,  Qnadalqai'nr,  and  Tagus. 
They  have  left  behind  them  thick  depostts  of  clays,  maris, 
gypsum,  and  limestone,  in  which  numerous  remains  of  the 
luid-aninials  of  the  time  have  been  preserved. 

Quaternary  deposits  spread  over  abont  a  tenth  of  the 
area  of  the  conntiy.  The  largest  tract  of  tbem  is  to  be 
seen  to  t^e  sooth  of  the  Oantabrian  chain ;  bat  another,  of 
hardly  inferior  extent,  flanks  the  Sierra  de  Qnadarrama, 
and  spreads  out  over  tfaegreat  plain  ttom  Madrid  to  Caoeres. 
Some  of  these  alluvial  aconmnlations  indicate  a  former 
greater  extension  of  ttie  snowflelda  that  are  now  so  restricted 
in  the  Spanish  sierras.  Remains  of  the  reindeer  are  found 
in  caves  in  the  Pyrenees. 

Eruptive  rocks  of  many  diflerent  ages  occur  in  different 
parts  of  Spain.  Hie  most  important  tract  covered  by  them 
u  that  which  stretches  from  Gape  Ortegai  to  Coria  in  Estre- 
madora  and  spreads  over  a  lai^e  area  of  Portugal.  They 
likewise  appear  in  Castile,  forming  the  sierras  of  Oredos 
and  Guadarrama ;  farther  south  they  rise  in  the  mountains 
of  Toledo,  in  the  Sierra  Morena,  and  across  the  provinces 
of  Cordova,  Seville,  Hnelv%  and  fiad^joz  as  far  as  Svora  in 
Portngal.  Among  the  minor  areas  occupied  by  them  may 
bo  especially  mentioned  those  which  occur  in  the  Triassic 
districts.  Of  rocks  included  in  the  eruptive  series  the  most 
abundant  is  granite.  There  occur  also  quartz-porphyry, 
(Sierra  Morena,  Pyrenees,  etc.),  dtorite,  porphyrite,  diabase 
(well  developed  in  the  north  of  Andalusia,  where  it  plays  a 
great  part  in  the  strnctnre  of  the  Sierra  Morena),  ophite 
(Pyrenees,  Cadiz),  serpentine  (forming  an  enormous  mass 
in  the  Serrania  de  Ronda),  trachyte,  Uparite,  andesite,  ba- 
salt. The  last  four  rocks  occur  as  a  vouanic  ■arks  diitrib- 


'  uted  in  three  chief  districts— that  of  Cape  Gata,  includioy 
the  southeast  of  Andalusia  and  the  south  of  Morcis, 
that  of  Catalonia,  and  that  of  La  Mancha. 

Ctinate. — In  acisordance  with  ita  sontherly  podtttn,  its 
differences  of  elevation,  and  the  variety  in  its 
superficial  configuration  in  other  respects,  CUmatt. 
Spain  presents  within  its  borders  examples  of 
every  kind  of  climate  to  be  found  on  the  northern  houi- 
sphere,  with  the  sole  exception  of  that  of  the  torrid  zon& 
As  regards  temperature,  the  heart  of  the  tableland  is  char- 
acterised by  extremes  as  great  as  are  to  be  met  with  in  al- 
most any  port  of  central  Europe.  The  northern  and  north- 
western maritime  provinces,  on  the  other  hand,  have  a 
climate  as  equable,  and,  it  may  be  added,  as  mois^  as  that 
of  the  west  of  E^{|land  or  Scotland. 

Four  zones  of  climate  are  distinguished.  The  first  Eone 
may  be  called  that  of  the  tableland,  althongh  to  it  also  the 
greater  part  of  the  Ebro  basin  m«y  be  referred.  This  is 
the  zone  of  the  greatest  extremes  of  temperatnre.  Even 
In  snmmer  the  nights  are  often  decidedly  cold,  and  on  the 
high  parameras  it  is  not  a  rare  thing  to  see  hoar-fh»t  in 
the  morning.  In  spring  cold  wetting  mists  ocoHionally 
mvelop  the  huid  fbr  entire  dMs,  while  in  snmmer  the  sky 
is  often  perfectly  dev  for  weeks  ti^ether.  At  all  BeaKms 
of  ihe  year  sudden  changes  of  temperature,  to  the  extent 
of  from  30°  to  60°  F.,  are  not  Infrequent.  The  air  Is  ex- 
tremely dry,  which  is  all  the  more  keenly  felt  from  the 
fkot  taat  it  is  almaab  constantly  in  moticm.  At  Madrid 
(2160  fiiet  above  sea-levBl)  it  regularly  freeses  so  hard  ia 
December  and  January  that  skating  is  carried  on  on  the 
sheetof  water  in  the  Baen  Ketiro;  and,  as  winter  through-  * 
out  Spain,  except  in  the  maritime  provinoes  of  the  north 
and  northwest,  Is  the  season  of  greatest  atmo^eric  Dte- 
oipitation,  snowfalls  are  iWiquent,  though  the  snow  seldom 
lies  long  except  at  high  elevations.  The  summers,  on  the 
other  hand,  are  not  only  extremely  warm  but  almost  rain- 
less, the  sea-winds  being  dejaived  of  their  moisture  on  the 
edge  of  the  plateau.  In  July  and  Angost  the  plains  of 
New  Osstile  and  Estremaduts  are  snnDumt  wastes;  the 
roads  are  several  inches  deep  with  dust ;  the  leaves  of 
the  few  trees  are  withered  and  discolored ;  the  at- 
mosphere is  filled  with  a  fine  dnsL  prodncing  a  base 
known  as  ealma,  which  converts  the  bine  of  the  sky  into  a 
dull  gray.  In  the  greater  part  of  the  Ebro  basin  the  heat 
of  summer  is  even  more  intense.  The  treeless  mostly 
steppe-like  valley  with  a  bright-oolored  soil  acts  like  a  con- 
cave mirror  In  reflecting  the  sun's  rays,  and,  moreover,  the 
monntalns  and  highlands  by  which  the  valley  Is  eocloaed 
prevent  to  a  large  extent  the  access  of  winds,  and  thus  hin- 
der the  renewal  of  the  air,  which  in  the  lowest  parts  ii 
liUle  disturbed. 

The  second  zone  is  that  of  the  Mediterranean  provinces, 
exclusive  of  those  of  the  extreme  south.  In  this  «>ne  the 
extremes  of  temperature  are  less,  though  the  sQmmers  here 
also  are  warm,  and  the  winters  decidedly  cool,  especially  in 
the  northeast. 

The  southern  zone,  to  which  the  name  of  African  has 
been  given,  embraces  the  whole  of  Andalusia  as  far  as  the 
Sierra  Morena,  the  southern  half  of  Murcia,  and  the  pto- 
vlnce  of  Alicante.  In  this  zone  thero  prevails  a  gcunine 
subtropical  climate,  with  extremely  warm  and  almost  niu- 
less  summers  and  mild  winters,  the  temperature  hardly 
ever  sinking  below  freezing-point  The  hottest  part  of  the 
region  is  not  the  most  southerly  district  but  tiie  bright- 
colored  steppes  of  the  coast  of  Qranada,  and  the  plains  and 
hill  traraeee  of  the  sontheast  coast  from  Almerla  to  Ali- 
cante. Snow  and  frost  ar^  here  hardly  known.  It  is  said 
tiiat  at  Malaga  snow  falls  only  about  once  in  twenty-fire 
yeara.  The  winter,  in  fact,  is  the  season  of  the  brightttt 
vegetation ;  after  the  long  drought  of  snmmer  the  snrbce 
gets  covered  once  more  In  late  autumn  with  a  fresh  green 
varied  with  bright-colored  flowers,  and  so  it  remains  the 
whole  winter  through.  On  the  other  hand,  the  eastern 
part  of  this  zone  is  the  part  of  Spain  which  is  liable  to  be 
visited  from  time  to  time  by  the  soorohiug  and  blseting 
leMiAs,  the  name  given  in  Spain  to  the  slrocoo,  as  well  M 
by  the  toUtno,  a  moist  and  less  noxious  east  wind. 

The  fourth  zone,  that  of  the  north  and  northwest  mari- 
time provinces,  presents  a  marked  contrast  to  all  the  others. 
The  temperatnre  is  mild  and  equable ;  the  ndns  are  aban< 
daat  all  the  year  round,  but  fiul  chiefly  in  autumn,  as  In 
the  west  of  Europe  generally.  Monthly  roses  bloom  in  the 
gardens  at  Christmas  as  beaotiAilly  and  as  plentifully  as  in 
summer.  The  chief  drawback  of  the  climate  is  an  excess 
of  rain  in  some  parts,  especially  in  the  west  Santiago  de 
Compostella,  for  example,  has  one  of  the  highest  rainfills 
on  the  mainland  of  Europe  (see  table  below). 

The  Agues  given  in  the  following  table  (I.),*  although 

1  By  oonverdon  ftom  Th.  Fischer's  ifUma  der  MittdmeirHbider, 
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based  only  on  data  of  sfaoit  periods  (from  3i  to  20  yean), 
wlU  help  to  illustrate  the  preceding  general  ranarka. 
Oreenwuh  ia  added  fiir  the  sace  of  oompariaon. 


Station. 


Tableland 

Soathername 

Ueditenaneai) 

■one 

Noitheniinari- 
time  aone 


Leon  

Madrid  — 

San  Fernando 
Ha! 
Ma 

Mahon 
Bilbao-. 

Oviedo  — 

Santiago^  

Qreenwlch.... 


Sis  Mean  Temp.  F. 
IS 


2600 
2160 
90 
75 
140 

"so 

750 
750 


Jan.  jQly  Vear 


37 

41 

52 

54 

49 

52 

46 

43 

45^ 

39 


M5| 


rfl0<teftM.— The  vegetation  of  ^pain  exhibits  a  variety 
yif~_  in  keeping  with  the  diifereaoee  of  climate  jost 
deaoribed.  The  number  of  endemic  species  Is 
exomttonally  large,  the  nninber  of  monotypio  genera  in 
the  Peninsula  greater  than  In  any  otber  part  of  the  Medi- 
terranean domain.  The  endemic  species  are  naturally 
most  nnmerons  in  the  moantains,  and  above  all  in  the 
loftiest  ranges,  the  Pyrenees  and  the  Siena  Nevada ;  bnt  it 
is  a  peenliaxity  of  the  Spanish  tabldmd,  as  compared  with 
the  plains  and  tablelands  of  central  Europe,  that  it  also 
possesses  a  oonsldeiable  number  of  endemic  plants  and 
plants  of  extremely  restricted  range.  This  &ct,  however, 
is  also  in  hanhony  with  the  physi^  conditions  above  de- 
■eribed.  being  explained  by  tne  loeal  varieties,  not  only  of 
climate,  but  also  of  soil.  Altogether  no  other  country  in 
Europe  of  eqnal  extent  has  so  great  a  wealth  of  species  as 
Spain.  According  to  the  iVodrosMW  Flont  BUpmicm  of 
Willkomm  and  Lange  (omnpleted  in  1880),  the  nomber  of 
Iqwcies  of  vaacolar  plaDti  then  ascertained  to  exist  in  the 
oountiT  was  6096. 

I^iaio  mi^  be  divided  botanically  into  foar  provinces, 
oonespcmding  to  the  foar  elimatio  sones. 

In  the  tableland  proviooe  (inclnding  the  greater  part  of 
the  £bro  valley)  the  flora  is  composed  chiefly  of  species 
eharaoteristio  of  the  Mediterranean  region,  genezally  of 
spedes  oonflned  to  the  Peninsala.  A  peculiar  character  is 
imparted  to  the  vegetation  of  this  province  by  the  growth 
over  large  tracts  of  evergreen  slunM  and  large  herbaoeoos 

Slants  belonging  to  the  OUtimem  and  LMatm.  Areas  covered 
y  plants  of  the  former  group  are  known  to  the  Spaniards 
ma  jartlea,  and  are  partioalarly  extensive  in  the  Mancha 
Alte  and  on  the  slopes  of  the  Sierra  Morena,  where  the  lada- 
nnm  bash  (Clftw  latiaufanu)  is  specially  abundant ;  those 
covered  by  plants  of  the  latter  group  are  known  as  tomiUaret 
(from  loniBo,  thyme),  and  occur  chiefly  In  the  soath,  sontfa- 
vrest,  and  east  of  the  tableland  of  New  Castile.  In  the  cen- 
tral parts  of  the  same  tableland  huge  thistles  (such  as  the 
Onopardum  nemmtm),  oentanreas,  artemisias,  and  other  Qm- 
poMm  ue  scattered  in  great  {ffofnsion.  From  the  level 
parts  of  these  tablelands  trees  are  almost  entirely  absent. 
On  tiie  l<rfty  parameras  of  Soria  and  other  parts  of  old  Cas- 
tile the  vegetetion  has  an  almost  alpine  character. 

The  soaUiem  or  African  province  is  distinguished  chiefly 
by  the  abundance  of  plants  which  have  their  trae  home  in 
Ninth  Africa  (a  &ct  easily  understood  when  we  consider 
the  mrtogically  recent  land  connection  of  Spain  with  that 
eontuient),  but  is  also  remarkablefortheoccurrence  within 
it  of  numerous  Eastern  plants  (natives  of  Syria  and  Asia 
Minor),  and  plants  belonging  to  South  Africa  and  the  Cana- 
ries, as  well  as  natives  of  tropical  America  which  have  be- 
come naturalized  here  (see  below  under  AgrievHure).  Zn 
this  province  the  maritime  parts  of  Malaga  and  Oranada 
present  scenes  of  almost  tropical  richness  and  beauty,  while, 
on  the  other  hand,  in  Mnrcia,  Alicante,  and  Almerla  the 
amect  is  truly  African,  fertile  oases  appeuiug  in  the  midst 
ox  rocky  deserts  or  barm  steppes.  A  peculiar  vegetation, 
consisting  mainly  low  shrubs  with  fleshy  glaucous  leaves 
ImMta  erUkmmdeM,  etc),  covers  the  marismas  of  the  Gusdal- 
qnivir  and  various  parts  of  the  soothwest  coast  where  salt* 
manhes  prevail.  Everywhere  on  moist  sandy  ground  are 
to  be  seen  tall  thickets  of  Aniado  Dmtax. 

The  Mediterranean  province  is  that  in  which  the  general 
.  aspect, of  the  vegetation  agrees  most  closely  with  that  of 
southern  'France  and  the  lowlands  of  the  Mediterranean 
regiw  generally.  On  the  lower  slopes  of  the  mountains  and 
on  all  the  parts  left  nnenltivated  the  nrevi^ing  form  of 
vegetation  consistB  a  dense  growth  la  dirube  with  thick 
larthery  leaves,  sach  as  are  knowo  to  the  French  as  maqms, 
to  the  Italians  as  moedUf  and  m  called  in  Spanish  monie 


bajo,^  shrubs  whicb,  however  much  they  resemble  each 
other  in  external  appearance,  belong  l>otaiiically  to  a  great 
variety  of  families. 

The  northern  maritime  province,  in  accordance  with  its 
climate,  has  a  vegetation  resembling  that  of  central  Europe. 
Here  only  are  to  be  found  rich  grassy  meadows  adorned 
with  flowers  such  as  are  seen  in  English  fields,  and  here 
only  do  forests  of  oak,  t>eech,  and  chestnut  cover  a  large 
proportion  of  the  area.  The  extraordinary  abundance  of 
ferns  (as  in  western  France)  is  likewise  cliaracteristio. 

The  forest  area  of  Spain  generally  is  relatively  small. 
The  whole  extent  of  forests  is  estimated  at 
little  more  than  3  millions  of  hectares  (71  mil-  -  Forests, 
lion  acres),  or  leas  than  6  per  cent,  of  the  area 
of  the  kingdom.  Evergreen  oaks,  chestnuts,  and  conifers 
are  the  prevailing  trees.  The  cork  oaks  of  the  southern 
provinces  and  of  Catalonia  are  of  immense  valne,  but  the 
groves  containing  this  tree  have  suffered  greatly  from  the 
redkless  way  in  which  the  product  is  collected.  Among 
other  characteristic  trees  are  the  Spanish  pine  {Pinui  hit- 
vaHtea),  the  Corsican  pine  (P.  Lariae),  the  Pinsapo  fir  (Abicf 
Piiuapo),  and  the  Quffreiu  Tma,  the  last  Iwtonging  to  the 
slopes  of  the  Sierra  Nevada.  Besides  the  date-imlm  the 
dwarf-palm  grows  spontaneously  in  some  parts  of  the  south, 
bnt  it  nowhere  makes  up  a  large  element  of  the  vegetation. 

The  Spanish  steppes  deserve  a  special  notice,  since  they 
are  not  couflned  to  one  of  the  four  botanical 
provinces,  but  are  found  in  all  of  them  except  Stapes, 
the  last.  Six  considerable  steppe  regions  are 
counted :  (1)  that  of  Old  Oastilo,  situated  to  the  south  of 
Valladolid,  and  composed  chiefly  of  hills  of  gypsum;  (2) 
that  of  New  Castile,  in  the  southeast  (the  district  of  Ia 
Mancha) ;  (3)  the  Aiagonese,  occupying  the  upper  part  of  the 
basin  of  the  Ebro;  (4)  the  littoral,  stretiming  along  tiie 
aontiieast  coast  bma  Alicante  to  the  neighborhood  of  Alme- 
ria ;  (5)  the  Granadine,  in  the  east  of  Upper  Andalusia  (the 
former  kingdom  of  Granada) ;  and  (6)  the  Bntic,  in  Lower 
Andalusia,  on  ^th  sides  of  the' valley  of  the  Jenil.  AH  of 
these  are  originally  salt-steppes,  and,  where  the  soil  is  still 
hiRhly  impregnated  with  salt,  have  only  a  spans  covering 
of  shrubs,  mostly  members  of  the  Sauolaeem,  with  thick, 
grayish  green,  often  downy  leaves.  A  di&erent  a^ect  is 
presented  by  the  grass  8te^>ee  of  Murcia,  La  Mancha,  the 
plateaus  of  Ouadix  and  Hneecar  in  the  province  of  Granada, 
etc,  all  of  which  are  covered  chiefly  with  the  v^uable 
esparto  grass  (JforrocUoa  tenamnma). 

Fauna.— Thf:  Iberian  Peninsula  belongs  to  the  Mediterra- 
nean sab-region  of  the  Palcearctic  region  of  the  F^una. 
animal  kingdom,  a  division  which  inclndes  also 
tiie  north  of  Africa.  The  forms  that  betray  Afrlcap  affini- 
ties are  naturally  to  be  found  chiefly  in  the  south.  Among 
the  mammals  that  fall  nnder  this  head  are  the  common 
genet  (Gmwstto  tw^rw),  which  extends,  however,  pretty  fiw 
north,  and  is  found  also  in  the  south  of  France,  the  fallow- 
deer,  the  porcupine  (very  rare)  and  a  species  of  ichneumon 
(Bene^  rnddrmf/toaii),  which  is  confined  to  the  Peninsula, 
and  is  the  only  European  species  of  this  characteristically 
African  genus.  The  magotor  Barbary  ape  (Jnutwecaadafiui), 
the  only  species  of  monkey  Btill  found  wild  in  Europe,  is 
also  a  native  of  Spain,  but  the  only  fiock  still  surviviuK,  on 
the  rock  of  Gibraltar,  has  often  been  on  the  point  of  ex- 
tinction, and  has  to  be  renewed  from  time  to  time  by  im- 
portations from  the  north  of  Africa.  Of  the  mammals  in 
which  Spain  shows  more  affinity  to  the  fauna  of  central  and 
northern  Europe,  some  of  the  most  characteristic  are  thu 
Spanish  lynx  (Xmupardtntu),  a  species  confined  to  the  Pen- 
insula, the  Spanuh  hare  (Leptu  madrHetm$),  and  the  species 
mentioned  in  the  artide  Py&bnees.  The  birds  of  Spain 
are  very  numerous,  partly  no  doubt  in  coosequence  of  the 
fact  that  the  Peninsala  lies  in  the  route  of  those  birds  of 
passage  which  cross  from  Africa  to  Europe  or  Europe  to 
Africa  by  way  of  tiie  Straits  of  Oibialtar.  Many  species 
belonging  to  central  Europe  pass  the  winter  in  Spain, 
especially  on  the  southeastern  coasts  and  in  the  valley 
of  the  Gnadalqijiivir.  Innumerable,  for  example,  are  the 
snipes  which  in  that  season  are  killed  in  the  latter  district 
and  brought  to  the  market  of  Seville.  Among  the  birds  of 
prey  may  be  mentioned,  besides  the  cinereous  and  bearded 
vultures,  the  Spanish  vulture  {Gyps  occW«i(alw),  the  African 
or  Egyptian  vultnre  (Neophron ptrcnopterua),  which  is  found 
'  among  all  the  moantains  of  the  Peninsula,  the  Spanish  im- 
I  perial  eagle  (AquUa  wlotterti),  the  short-toed  eagle  {CRnaefnt 
■  g<Ulicus,),  the  southern  eagle-owl  (Bubo  attmieiim),  besides 
'  various  kites  and  falcons.  Among  gallinaceous  birds,  be- 
;  sides  the  red-legged  partridge,  whicb  is  met  with  every- 
i  where  on  the  steppes,  there  are  found  also  the  Pterocles 
alehita  and  P.  orsmiriua/and  from  among  the  birds  of  otlm 

1  As  dUtlngolshed  from  mottle  ofto,  the  collective  name  for  fi» 
eat  trees. 
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erden  Uicsootheni  shrike  (Lanimmeridionalit),  tfaeSpanisli 
sparrow  (PoMer  cyan«iu),  and  the  blae  maffpie  (Cyanopiea 
eooki)  may  be  singled  out  us  worthy  of  mention.    The  last , 
ia  highly  remarkable  on  account  of  ita  diBtribution,  it  beint; 
confined  to  Spain  while  the  species  most  closely  allied  to  it 
( Cyanopica  cyanea)  belongs  to  the  east  of  Asia.  The  fiamingo 
is  found  native  in  the  Balearic  Islands  and  on  the  sontbem 
coaatfl,  and  occasionally  a  stray  specimen  ia  to  be  seen  on  the 
tableland  of  New  Caatile.  Other  birds  peculiar  to  the  south 
are  two  epecies  of  quails,  the  Andaluaian  hemipode  ( Tufnu:  | 
tjflontuM),  confined  to  the  plains  of  Andalusia,  the  southern  \ 
shearwater  (PuJ^niu  cinereut),  aud  other  water-birds.    Am-  • 
phibians  and  reptiles  are  particalarly  numerous  in  thf 
southern  provinces,  and  among  these  the  most  remarkahU- 
are  the  large  sonthem  or  eyed  lizard  {Lacerta  oeellata), . 
which  sometimes  attains  3  feet  in  length  and  is  very  abun- 
dant, the  Platydactylus  laccicularu,  the  gray  ampliisbKnit  , 
( Btanua  cineieiu),  the  European  pond  tortoise  ( Emyt  europax], 
and  another  species,  Emy$  tUgrieii.  Insect  life  is  remarkably 
abundant  and  varied.    More  than  350  species  of  butterflies, 
many  of  them  endemic  havo  been  counted  in  the  provinco 
of  Madrid  alone.    Besides  the  ordinary  European  scorpion^ 
which  ia  generally  distributed  in  aouthem  Earope,  there  is 
anotliei  species,  the  sting  of  which  is  said  to  be  still  moni: ; 
severe,  foand  chiefly  in  the  basin  of  the  Ebro.  Trout  aboun<I 
in  the  mountain  streams  and  lakes,  barbel  and  many  other 
species  of  Cyprinidx  in  the  rivers  of  the  plains.  For  the  sea  , 
&una,  see  under  Fitkeria  below.  | 
Extent. — The  total  area  of  the  mainland  of  Spain,  accord- , 
Extent  ^       calculationa  of  Strelbitsky,  ia  495,61'2 

square  kilometres  or  191,365  square  miles,  that 
of  the  Balearic  Islands  4982  aqnare  kilometres  or  192^ 
square  miles,  and  that  of  the  Canary  Islands,  which,  though 
belonging  geographically  to  Africa,  are  admin iatrativelj? 
associated  with  the  kingdom  of  Spain,  7611  sqnare  kilome- 
tres or  2939  square  miles ;  so  that  the  total  area  of  the  king- 
dom ia  508,205  square  kilometres  or  196,225  square  miles. 
This  total  agrees  pretty  closely  with  that  in  Justus  Perthes'!: 
table  given  below  (Table  II.),  although  considerable  differ- , 
ences  will  he  observed  In  the  areas  assigned  to  the  mainUnd 
provinces  and  the  two  island  groups  respectively.    The  I 
length  of  the  coast-line  of  the  mainland,  according  to  I 
Strelbitsky,  is  2662  miles,  which  is  equivalent  to  1  mile  of 
coast  for  every  72  square  miles  of  area,  about  the  same  pro- 
portioD  as  in  France.   The  greatest  length  fyom  northeast ' 
to  southwest  is  420  miles. 

Terriityrial  Divuiont  and  Population. — For  administrative  | 
purposes  the  kingdom  of  Spain  has  since  1B3I) . 
Admfnls-      been  divided  into  forty-nine  provinces,  forty-  i 
divisions.     wven  of  which  belong  to  the  mainland.  BefoK'  . 

1833  the  mainland  was  divided  into  thirteen 
provinoee,'  also  enumerated  below,  which  took  their  names 
nvm  the  ancient  kingdoms  and  principalities  out  of  which  j 
the  modem  kingdom  was  gradaally  built  up.  The  present 
provinces  are  subdivided  into  Judicial  districts  (jMwHdoj  . 
judieidUt)  and  communes  (ayuniamimlM). 
It  la  probable  that  the  population  of  Spain  attained  itei ' 
highest  development  daring  the  period  of  thf 
early  Bomsn  empire,  when  it  has  been  esti- 
mated, though  of  course  on  imperfect  data,  Ut 
have  numbered  forty  or  fifty  millions.    The  beet  evidence 
of  a  dense  population  in  those  daya  is  that  afforded  by  the 
specific  estimates  of  ancient  writen  for  some  of  the  larger 
cities.    The  population  of  Tarraco  (Tarragona)  was  esti- 
mated at  2i  millions,  and  that  of  Xova  Carthago  (Cartagena), ' 
Italica  fSevilla  la  Vi^a),  and  others  atseveral  hundreds  of  | 
thousands.    Emerita  AugOBta  (Merida)  had  a  Roman  garri- 
son of  90,000  men,  which  also  implies  a  large  population.* 

The  first  Spanish  census  was  made  in  1594,  but  some  of 
the  provinces  now  included  in  the  kingdom  were  for  one 
reason  or  another  not  embraced  in  the  enumeration,  so  thst 
the  total  population  assigned  to  Spain  within  its  present 
limits  for  that  date  is  obtained  by  adding  the  results  of 
enumerations  at  different  dates  in  the  provinces  then  ex- 
cluded. The  total  thus  arrived  at  is  8,206,791.  No  other 
4sensas  took  place  till  1787,  when  the  total  was  found  to  be 
10,268,150;  and  this  census  was  followed  by  another  iii 
1797,  when  the  population  was  returned  as  10,541,221. 
Various  estimates  were  made  within  the  next  sixty  years, 
but  the  census  of  1857  proved  that  some  of  these  estimates 
mnst  have  been  greatly  below  the  truth.  The  total  popu- 
latioa  then  ascertained  to  exist  in  Spain  was  15,464,340,  an  ' 
increase  of  not  much  less  than  50  per  cent,  since  the  census 
of  1797.  The  last  census  took  place  on  December  31,  1877, 
and  the  total  population  then  ascertained,  16,631,869,  shows? 
an  increase  of  only7i  per  cent.,  equal  to  an  annual  increase 

>  [Of  wblch  all  but  Asturias,  Leon  and  Uurcla  are  under  Cap- 
(alns-general.— An.  En.] 
'  Qarrido,  La  EtpaHn  Oi'ilempurnnen.  I.  IW. 


a(  the  ra-tp  of  0,35  per  cent.— Tower  than  in  taj 
d-oniitrv  in  Enrotte  ■i-xwpC  France. 

A9  Ta,hlt:i,l  I.  shoivs,  t]i«  density  (if  p<>pulatjon  in  Sp«in  i(? 
d  wbiik-  is  litHc-  imiTe  thau  that  of  tli<>  iiiiintthiTil.v  prapltd 
L'uurity  n(  Eii);Uuil  in  ll*?l  (  WtsStlUfift'laiiil,  i^i  in  the  aqa 
mile  I.    Looking  at  the  old  pruvitlceSr  we  fiud  tbitthel 
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Miiu'kly  peiiplcd  b.tb  all  maritime,  and  that  all  the  nimrllfl 

[irtivhKes  I'scejil  Andahi«La And  Murcia  have  a  ck-nsityl 
cocrliiip  100  t«  tlie  Biiuarc  lUlle,  The  most  dViisely  l-eopl 
[<rH>viiii*p  of  u>1l  is  i)ot  I'atnlatiia,  in  whiich  mftnufactntii 
LliiilHtri'"S  are  so  hiehlj'  di'Vi-loped.  Bor  tli*  Basque  Pi 
inri'i  Willi  their  crcat  irun  iuidustry,  but  G«Uci^  wl 
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there  are  neither  manoiiactnree  nor  minerals  to  apeak  of, 
bat  wbere  tillage  occapies  *  relati'/s]^  larger  area  than 
anjiriien  else  In  Spain.  Of  the  modem  prorinces  the 
nuMfe  thinlr  peopled  are  Cuenca  and  Ciudad  Beol,  In  the 
txurren  region  of  the  east  and  aonth  of  New  Oastile,  and 
Albaceto  in  the  Mnroian  steppe,  in  each  case  the  density 
being  less  than  half  of  that  of  the  most  thinly  peopled 
Engliah  ootmt?.  The  colamn  indicating  the  incnase  (or 
decrease)  per  eent.  of  the  popalati<ni  between  1857  and  1877 
shows  that,  ontside  of  the  province  in  which  the  capital  is 
situated,  the  increase  points  chiefly  to  the  recent  develop- 
ment of  manufkctarea  and  mining — to  the  development  of 
copper  mines  in  Hnelva,  lead  mines  in  Jaen,  iron  mines  in 
yixcaya,  cotton  mannftctaree  in  Barcelona.  In  Murda  it 
points  no  doubt  to  the  great  development  of  the  trade  in 
esparto  as  wcil  as  in  sonthem  flrnits.  On  the  other  hand 
the  decrease  in  Lerida  and Gerona  indicates howthe  attrac- 
tion of  higher  wages  in  the  mannfacturiog  distriota  of 
Catalonia  teoda  to  deplete  the  neighboring  conntry  districts. 

As  regards  the  distribation  of  population  between  town 
and  CO  an  try,  Spain  oontxasts  in  a  marked  manner  with 
Italy,  Spi^  having  bat  few  large  towns  and  a  relatively 
large  country  popolation.  In  1877  there  were  only  five 
towns  with  more  than  100,000  inhabitants :  Madrid  (397,- 
816),  Barcelona  (248,943),  Valencia  (143,861),  Seville  (134,- 
318),  Kod  Malaga  (116,882).  Only  nine  had  a  population 
between  50^000  and  100,00(^  and  besides  these  only  171  had 
a  popolation  above  10,000. 

The  birth-rate  in  Spain  is  33.9  per  thonaand  as  against 
35.1  in  England  and  Wales,  the  death-rate  29.1  (21.4  in 
England  and  Wales) ;  the  n amber  of  marriages  per  tiioa- 
sand  inhabitants  was  7.32  >  (8.08  in  EngUnd  and  Wales). 
The  percentage  of  illegitimacy  is  6.6.  The  nnmber  of  males 
bom  fox  every  100  females  aveiMee  107,  a  higher  proportion 
than  in  any  other  country  of  Enrope  for  which  Btatistice 
are  obtainable  except  Oreece  (112)  and  Bonmania  (111). 
S&reigK  Poaamiona. — The  population  of  the  principal  for- 
eign possessions  of  Soein  in  1877  numbered 
7,822,12%  made  up  as  follows : 
Cnba.............lM,684  PhiUpplne 

Potto  BioD  731,648    .  Islands  5,507,686 

Fernando  Po.  1,106 

Besides  tiie  Fhilli^tne  Islands  in  the  Ihstem  Archi- 
pelago, Spun  poeseases  the  greater  part  of  the  Sulu  Archi- 
pelago, and,  In  the  Pacific,  the  Marianne,  Pelew,  and 
GaioUne  Islands.  Off  tiie  Oninea  coast  she  posBessee  the 
island  of  Annobcm  as  well  as  that  of  Fernando  Po,  and  on 
the  eoast  itself  the  district  ronnd  C9orisoo  She  has 

likewise  declared  a  protectorate  over  the  West  African 
coast  between  Gapes  Bqjador  and  Bianco  (desert  of  Sahara). 
The  presidios,  whose  population  is  given  in  Table  II.,  are 
Paflon  de  Telex,  Alhacemae,  and  Meiila  (besides  Ceuta). 
AffriaiUiire. — Agriculture  is  1^  Ihr  the  most  important 
Snmish  industry,  nearly  73  per  cent,  of  those 
Agnonl-      whose  oocupattons  were  claasifled  at  the  census 
of  1877  iMing  entered  under  that  head.  In 
general  it  is  in  a  backward  condition,  and  Is  now  much  lees 
prodnctive  than  in  the  time  of  the  Bomans  and  again  under 
the  Moors.   The  expulsion  of  the  latter  people  in  many 
plaoee  inflicted  upon  agriculture  a  blow  from  which  It  has 
not  recovered  to  this  day.  Aragon  and  Estremadura,  the 
two  most  thinly  peopled  of  all  the  old  provinces,  and  tiie 
eastern  half  of  Andalusia  (above  Seville),  have  all  sufi'ered 
particularly  in  this  manner,  later  occupiers  never  having 
been  ^le  to  rival  the  Moors  in  overcoming  the  sterility  of 
nature,  as  in  Aragon,  or  in  taking  advant^  of  its  fertility, 
aa  in  Andalusia  and  the  Tierrs  de  BarroB.  The  implements 
in  general  use  are  of  the  rudest  description.   The  plongh 
la  merely  a  pointed  stick  shod  with  iron,  crossed  by  another 
atiek  which  serves  aa  a  share,  scratching  the  ground  to  the 
dm»th  of  a  few  inches.  But  the  regnlar  import  now  of  agri- 
eoftnrsl  im|riementa  (chiefly  from  England  and  France) 
betokens  an  improvement  in  this  respect.  In  general  there 
has  been  considerable  improvement  in  the  condition  of 
agriculture  since  the  introduction  of  railways,  and  in  every 

SrovixKM  there  is  a  royal  commissioner  intrusted  with  the 
aty  of  snpervising  and  encouraging  this  branch  of  industry. 
Among  otiier  institutions  for  the  promotion  of  agriculture, 
tbe  royal  central  school  at  Araqjuez,  to  which  is  attaclied 
a  model  farm,  is  of  special  importance. 

The  provinces  in  which  agriculture  is  most  advanced  are 
thoee  of  Valencia  and  Catalonia,  in  both  of  which  the  river 
valleys  are  thickly  seamed  with  irrigation  canals  and  tbe 
bill-slopes  enefhUy  terraced  for  cultivation.  In  neither 
province  5s  tiie  soli  naturally  fSerrtile,  and  nothing  but  the 
untiring  industry  of  the  inhabitants,  favored  in  the  one 

I  In  all  these  oases  the  flgures  for  Spain  are  tbe  means  of  the 
jtmxB  186B-70  and  1880-88  Inclnsive. 


case  by  the  rivers  which  traverse  the  province  from  the 
tableluid  of  New  Oastile  and  the  numerous  small  streams 
(aoemiarioa)  that  issoe  trma  the  base  of  the  limestone  moun- 
tains of  which  the  provinoB  is  largely  composed,  and  In 
other  caae  by  the  nnmerons  torrents  from  the  Pyrenees,  has 
converted  them  into  two  of  the  most  prodnctive  regions  in 
Spain.  In  the  Basque  Provincea  and  In  Gfdicia  the  cultiva- 
ble area  is  qnite  as  mlly  utilised,  but  in  these  the  diffionlldeB 
that  have  to  be  contended  with  are  not  so  great.  The  least 
prodnctive  tracts,  apart  firom  Aragon  and  Estremadura,  are 
situated  in  the  south  and  east  of  New  Castile,  In  Murcia,  and 
in  Lower  Andalusia — the  marshes  or  marimat  of  the  lower 
Guadalquivir  and'  the  arena*  gordaa  between  tliat  river  and 
the  Bio  iHnto.  By  far  the  greater  part  of  the  tableland, 
however,  is  anything  but  fertile,  the  prindiial  exceptions 
being  the  Tierra  de  Compos,  said  to  be  the  chief  corn-growing 
district  in  Spain,  occupying  the  greater  part  of  Palencia  in 
the  northwest  or  Old  (^tile,  and  the  Tierra  de  Barros,  in 
the  portion  of  Bad^jos  lying  to  the  south  of  the  Guadiana 
in  Estremadura,  another  district  noted  for  its  com. 

Elzcept  in  Leon  and  the  provinces  bordering  on  the  Bay 
of  Biscay  and  the  Atlantic  irrigation  is  almost  everywhere 
necessary  for  cultivation,  at  least  in  the  case  of  certain  crops. 
Almost  all  kinds  of  vegetables  an<(  garden-fruits,  oranges, 
rice,  hemp,  and  other  products  are  generally  grown  solely 
er  mainly  on  irrigated  land,  whereas  most  kinds  of  grain, 
vines,  and  olives  are  cultivated  chiefly  on  dry  soil.  The 
water  used  for  irrigation  is  sometimes  derived  from  springs 
and  rivers  in  the  mountain  valleys,  whence  it  is  oonveyed 
by  long  canals  (ocegtmM)  along  the  monntain  sides  and  some- 
times by  lofty  aqnedncts  to  the  fields  on  which  it  is  to  be 
used.  Sometimes  the  water  of  entire  rivers  or  vast  artificial 
reservoirs  (p&tUanot)  is  used  in  feeding  a  dense  network  of 
canals  distributed  over  plains  many  square  miles  in  extent. 
Such  plainB  in  Valencia  and  Marcia  ate  known  by  the 
^niui  name  of  kuerlat  (gardens),  In  Andalusia  the 
Arabic  name  of  vegas,  which  has  the  same  nxesning.  Many 
of  the  old  irrigation  works, — such,  for  example,  as  those  of 
the  plain  of  Tarragona, — date  from  the  time  of  the  Bomans, 
and  nuuCT  others  from  the  Ifooriah  period,  while  new  ones 
are  still  being  laid  oat  at  the  present  day.  Where  no  run- 
ning water  is  available  for  irrigation,  water  is  often  obtained 
fh»n  wells  by  means  of  waterwheels  (noriaa)  of  simple  con- 
struction. In  most  cases  soch  wheels  merely  have  earthen- 
ware pitchers  attached  to  their  oitcumfsrenoe  means  of 
wisps  of  eeparto,  and  are  tamed  by  a  horse  harnessed  to  a 
long  arm  fitted  to  a  revolving  sha^  In  recent  years  many 
artesian  wells  have  been  sunk  for  irrigation.  According  to 
Higgin  (see  Bibliography),  tiie  total  area  of  irrigated  land 
in  Spi^  amounts  to  4438  sqnara  miles.  The  efl'eot  of  irri- 
gation is  diown  Inr  the  &ct  that  the  irrigated  portion  of 
Murcia  has  a  population  of  1681  to  the  square  mile  as  against 
101  for  the  whole  province,  and  Orihuela  a  population  of 
767  to  the  sqaare  mile  as  against  194  for  the  whole  province 
of  Alicante  to  which  it  belong. 

Cereals  ooustitate  the  principal  object  of  eulttvatioo,  and 
among  these  wheat  ranks  flrst,  the  next  in  im- 
portance being  barley,  the  chief  fodder  of  horses  Cereals, 
and  males.  Both  of  these  grains  are  cultivated 
in  all  parts — on  the  plains  as  well  as  among  the  mountains. 
Imt  diiefly  on  the  more  level  parts  of  the  two  Castiles  and 
Leon,  wid  on  the  plains  of  the  basin  of  the  Guadalquivir. 
Oats  and  ryb  are  cultivated  only  in  the  higher  parts  of  the 
mountains,  the  former  as  a  substitute  for  barley  in  feeding 
horses  and  mules,  the  latter  as  a  breadstuS*.  Maize  also  is 
cultivated  in  all  the  provincee;  nevertheless  tbe  total  ex- 
tent of  its  cultivation  is  limited,  since,  being  a  summer  crop, 
it  requires  irrigation  except  in  the  Atlantic  provinces,  and 
other  products  generally  yield  a  more  profitable  return 
where  irrigation  is  pursued.  Bloe  is  cultivated  on  a  large 
scale  only  in  Valencia.  Among  cereals  of  less  importance 
are  buckwheat  (in  the  mountainous  regions  of  the  north), 
millets,  including  both  tbe  common  millet  {Panicum  mUtO' 
ceim)  and  the  so^lled  Indian  millet  {Sorgkun  mtlgare,  the 
jodri  of  India,  the  durrdk  of  Africa),  and  even  (in  La 
Mancha)  gninea-com  (Pmkillaria  Bpicala).  As  to  the  quan- 
tity of  cereals  produced  in  the  country  we  are  without  offi- 
cial information,  and  tbe  estimates  of  the  average  annual 
production  of  cereals  of  all  kinds  are  very  discrepant,  vary- 
ing f^m  350  to  430  million  bushels.  The  average  produc- 
tion of  wheat  alone  has  been  eetimated*  at  177  million 
bushels,  and  the  average  produce  of  that  crop  per  acre  at 
11.13  bushels  (that  of  England  being  about 29  boshels):  If 
these  figures  can  be  taken  Us  approximately  correct,  it  fol- 
lows that  the  average  acreage  under  wheat  in  Spain  is  nearly 
16  million  acres,  oi  between  five  and  six  times  the  averaprt 

*  In  an  article  by  M.  P.  A.  Delboy  in  the  Jownai  t^the  Slatu'lica 
Sodftv  for  March,  18M,  translated  from  the  Journal  de  hi  SociOi 
deStdfirii^de  AirA^  September,  188S.  ' 
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In  Great  Britain,  which  hasleas  than  half  the  area  of  Spain. 
The  prodace  per  acre  jiut  indicated  plaoee  Spain  among 
Uiose  coontrieB  of  Europe  in  which  the  retorn  is  least,  which 
is  probably  fnlly  accoonted  for  by  the  backward  state  of 
caltivation  generally  and  in  particnlar  by  the  small  ex- 
penditare  on  manure.  As  a  rule,  in  fact,  the  straw  left  on 
the  groand  is  the  only  manure  which  the  land  Teoeivee. 

The  cereal  and  especially  the  wheat  production  ol  the 
country  regularly  furnishei  •  considerable  export.  Daring 
the  five  years  1679-83  the  valaeof  the  export  of  cereals  and 
pod-froite  of  all  kinds  was  nearly  3  per  cent,  of  the  total 
value  of  the  exports ;  bnt  this  export  is  balanced  by  a  large 
import,  eBpeoially  of  wheat  flour.  In  bad  years,  indeed,  the 
value  of  the  import  under  this  head  greatly  exceeds  that 
of  the  export. 

In  the  production  of  pod-fruits  and  kitchen  vegetables 
Spain  is  ahead  of  all  other  countries  in  Europe.  The  chick 
pea  fbnns  part  of  the  daily  food  of  all  claaaes  of  the  Inhab- 
itants; ana  among  other  pod-fhiits  largely  cultivated  are 
various  kinds  of  beans  and  pease,  lentiu  (Ermm  lent), 
Spanish  lentils  (Laihyrus  iotmta)  and  other  species  of 
Lathynu,  lupines,  etc.  The  principal  fodder-crops  are 
lucerne  IMe^cago  aatiwi)  and  eeparcette  (a  variety  of  sain- 
foin). Clover,  particularly  crimson  clover  {Trifoliam  in- 
«anuittiiH},  is  grown  in  the  northern  provinces.  Among 
vegetable  garlic  and  onions  take  the  chief  place,  and  form 
an  indispensable  part  of  the  diet  of  all  Spaniards ;  besides 
these,  tomatoes  and  Spanish  pepper  are  the  principal  garden 
crops.  It  is  upon  such  crops  that  the  Spanish  peasant  in 
general  bestows  his  chief  care. 

Aa  regards  the  quantity  of  the  product  wine  comes  next 
after  cereals  among  the  ottl^'"  cultivation 
Wise.  in  Spain,  Here  again  we  are  dependent  only 
upon  vague  estimates  of  the  average  amount 
produced,  but  usually  the  average  annual  SpanUh  produc- 
tion of  mue  is  estimated  at  bei^reen  440  and  600  million 
^llons,  an  estimate  which  places  Spain  third  (next  after 
France  and  Italy)  among  the  wine-prodncing  countries  of 
Europe.  So  fkr  as  quantity  is  concerned  the  principal  wine- 
prodncing  districts  are  in  the  northeast,  bnt  the  only  wlnee 
of  Spain  which  have  a  world-wide  reputation  are  those  of 
the  south,  and  more  particularly  those  which  take  the  name 
of  "  sherry,"  from  the  town  of  Jerez,  in  the  neighborhood 
of  which  Uiey  are  grown.  The  total  area  under  the  vine  is 
flstdmated  at  about  3^,000  Msres  (or  about  8.8  per  cent,  of 
fhe  entire  anrfhoe),  and  of  this  total  about  77S,7iN>  acna  be* 
long  to  tiie  Gatalonian  provinces,  chiefly  Barcelona.  The 
provinces  which  produce  most  wine  are  Barcelona,  Sara- 
KOMa,  Oadii,  and  Malaga,  the  annual  amount  of  the  pro- 
duction being  in  the  order  in  which  the  provliioes  are 
mentioDed. 

The  official  tables  distinguish  the  wines  exported  fVom 
l^»in  as  common  wines,  sherry  and  similar  wines,  and  other 
ftiU-bodied  winee  (otno  gmeroto).  The  returns  of  recent 
years,  m  will  be  seen  mm  Tabto  tn.  given  below,  show 
that  of  late  an  enormous  iooreaae  has  taken  place  in  this 
export  both  as  regards  quantity  and  valoe,  tnis  increase 
being  chiefly  due  to  the  extension  of  the  export  of  the  com- 
msner  wines  to  France  by  way  of  Barcelona : 


Av.  of  Five 
Yrs.  1874-78. 

Av.  of  Five 
Yrs.  187»«8. 

1681. 

Thousands 
,  of  Gallons 
exported. 

Value  In 
thousands  of 
1  Pounds. 

Thousands 
of  Gallons 
exported. 

ill 

•a 

7,748 
2.187 

879 

Thousands 
of  Gallons 
exported. 

Sbeny  and  similar  f 

Other  full-bodied) 
wines.  ; 

40,624 
6,446 

2;m 

2,647 
2,466 

470 

133,5612 
5,874 

S,388 

135,432 
6,868 

2,420 

8,865 
1,465 

493 

Total.  

19,214 

6,48S 

142,824 

10.7S4 

148,220 

10,823 

There  la  also  a  large  export  of  grapes  and  raisins,  espe- 
cially from  the  aonthem  provinces  (Malaga  and  Almeria). 
The  avnage  quantity  of  ma  two  together  exported  In  each 
of  the  five  years  1879-83  was  about  50  millions  of  kilo- 
grammesdlO million  lb),  the  average  value  shout  £1,660,000 
[(7,661,^}.  The  vines  whose  fhiit  is  intended  for  table 
use  as  grapas  or  raisins  are  trained  on  espaliers  or  on  trees, 
espedally  the  nettle-tree  (Cdtu  aiutralu). 

Among  firnlt-tteee  the  flrst  place  belongs  to  the  olive, 
jiy^j^         which  is  estimated  to  cover  about  3  per  cent. 

of  the  surface,  and  accordingly  about  an  equal 
area  to  tiiat  occupied  by  the  vine.  Its  range  in  Spain  em- 
tnaoea  the  whole  of  the  southern  half  of  the  tableumd,  the 


greater  part  of  the  ^ro  valley,  and  a  small  strip  on  tiie 
west  CJMist  of  Galicia.    Along  the  base  of  the  Sierra  Horeoa 
from  AndiUar  to  the  vicinity  of  Cordova  there  run  r^olar 
forests  of  olives,  embracing  hundreds  of  square  miles.  Hie 
annual  production  of  oil  Is  estimated  at  55  millions  of  gal- 
lons, and  might  be  greatly  increased  in  quantity  and  im- 
proved in  quality  if  more  attention  were  bestowed  upon 
the  cnltivation  of  the  trees  and  the  preparation  of  the  oil, 
Conges,  excluded  from  the  plateau  by  the  severity  of  Uts 
winter  cold,  are  grown  in  great  quantity  on  the  plains  of 
Andalusia  and  all  round  the  Mediterraneau  coast;  and  figs, 
almonds,  pomegranates,  carobs.  and  other  southern  froits 
are  also  grown  abanduitly  in  all  tiie  warmer  pai1&  the  tat 
two  even  in  central  Spain  and  tiie  more  sheltered  parts  of 
the  northern  maritime  provinces.    In  these  last,  however, 
the  prevailing  fruit-trees  are  those  of  central  Europe,  and 
above  all  the  apple,  which  is  very  extensively  cultivated  hi 
Asturias,  the  Basque  Provinoee,  and  Ifavaire.  The  date- 
palm  is  very  general  in  the  southeaafeem  half  <^  tiie 
kingdom,  bnt  is  cultivated  for  its  fruit  only  in  the  prov- 
ince* of  Alicante,  in  which  lies  the  celebrated  date-grove  of 
Elche.   In  the  southern  provinces  flourish  also  various 
subtropical  exotics,  such  as  the  banana,  the  West  lodias 
cherimoya,  and  the  prickly  pear  or  Indian  fig  {OputUia  ml' 
garit),  the  last  frequently  grown  as  a  hed^plant,  ss  in 
ot^er  Mediterranean  countries,  and  extending  even  to  the 
southern  part  of  the  tableland.  It  is  specially  abundant  on 
the  Balearic  Islands.   The  agave  or  American  aloe  is  culti- 
vated in  a  similar  manner  throughout  Andalusia.  Cotton 
is  now  cultivated  only  here  and  there  in  the  south ;  but,  on 
the  other  hand,  sngar-cane,  the  cnltivation  of  simr 
which  was  introduced  by  the  Arabs  in  the  12th 
century  or  later,  and  was  of  great  importance  in  the  king- 
dom of  Granada  at  the  time  of  theexpulsionof  theMoonat 
the  close  of  the  IBth  century,  but  has  since  undergone  great 
vicissitudes,  first  in  consequence  of  the  introduction  m  the 
cane  into  America,  and  afterwards  because  of  the  great  de- 
velopment of  beet-«hgar  in  central  Europe,  is  now  becoming 
every  year  more  and  more  of  a  staple  in  the  provinces  m 
G-ranada,  Malaga,  and  Almeria.  The  annual  prodoctjui  on 
the  Spanish  mainland  is  estimated  at  about  TSfiOOfiOO  Bt. 
Such  prosperity  as  this  branch  of  agriculture  at  present 
et^oys  is  largely  due  to  the  protection  which  it  reoeiree  at 
the  hands  of  the  Spanish  Qovemment.   A  duty  imposed  on 
«U  imported  sn^can  in  1876,  while  ioflietii^  a  severe  Uow 
on  the  Spanish  oolony  of  Cuba,  has  had  the  desired  eflbet ' 
of  stimulating  the  native  production,  but  according  to  tlie 
law  at  present  in  force  (paned  on  June  30, 1882)  the  amonat 
of  this  dn^,  as  far  as  regards  the  nodnoe  of  the  Spanish 
coloDiee,  is  being  gradually  zednoed,  and  tiie  dul7  will  be 
entirdy  abolished  on  July  1, 18BS. 

Among  the  vegetable  products  not  yet  mentioned  the 
most  important  are  the  mulberry,  grown  in  almoetall  prov- 
inces, but  principally  in  those  bordering  on  the  Mediter- 
ranean, and  alx>ve  alt  in  Valencia,  the  chief  seat  ot  the 
Spanish  silk  production  and  mauu&otoro ;  hemp  uid  flax, 
grown  chiefly  in  Qalicia  and  other  northern  provinces; 
among  dye-plants,  madder,  saflron,  woad  iltatU  tutdoria), 
and  wild  woad  or  dyer's  wood  (Beteda  hiteola) ;  gronnd-nnts 
(^roaUa  hmagma),  grown  for  their  oil,  for  tiie  preparaticm 
of  which  tbo  nnto  are  exported  in  considerable  qnantitr  to 
France ;  liquorice,  cummin,  ooloimith,  etc 

The  rearing  of  animals  has  likewise  been  receiving  In 
recent  years  increased  attention  at  the  hands  tj  .  siock. 
of  both  Qovemment  and  people,  though  here 
also  we  ore  without  recent  official  statistics  to  show  tibe 
consequent  advance.  The  middle  of  the  present  century 
appears  to  have  been  the  time  when  this  industry  was  at  itl 
lowest  point,  and  the  following  table  (IV.)  shows  the  in- 
crease m  numbers  that  has  taken  place  at  certain  subse- 
quent dates  for  which  official  returns  or  estimates  are  ob- 
teinable: 


U58. 

EnnmeraUon 
Sept  24, 1865. 

Estimate  1878. 

0<»tB~  

298,722 
499,172 
496,516 
1,567,033 
16,443,960 
8,034,701 
1,872,978 

672,559 
1,001,878 
1,290,814 
2,904,598 
22,064,967 
4,489,878 
4;M4,817 
8,104 

700^000 
1,200,000 
1,300,000 
3,000,000 
23^000,000 
4,500,000 
4,500,000 

In  1865  horses  were  reared  ehiei^r  fa  the  provinces  ot 
Seville,  Corufla,  and  Cadi^  mules  tn  Toledo,  Cuenca,  Teruel, 
SaragoBsa.  and  Badi^oz,  asses  in  Bad^Jio,  Toledo,  Murcis, 
Seville,  and  Granada,  cattle  in  Oviedo,  Corufla.  hem,  and 
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PosleTedra,  sheep  in  Bsd^OE,  Leon,  Terael,  Soiia,  and 
SutgoiM.  goatB  in  Oaceres  aad  Bad^jo^  camels  maiolr  on  the 
Gnuut  blandR,  the  total  namber  on  the  Spanish  mainland 
itth«dateof  Oie  ennmMstlon  heing  leas  than  a  hundred, 
fiwijjoa  was  the  riohest  of  the  provinceB  in  live-BtCK^  of  all 
kinds,  containing  abont  one-fonrteentb  of  tiie  total  nambw 
of  domestic  aniiute  in  the  kingdom. 

'nie  only  animals  helonginK  to  Sp>Un  stiU  noted  for  their 
ezoellenee  are  moles  and  asses,  which  «e  recognised  as  Uie 
beat  to  be  fonnd  anywhere.   The  quality  of  the  horses  has 
been  greatly  improved,  however,  since  the  establishment 
of  Govemment  stnds  more  ttian  forty  years  ago.  Besides 
the  cattle  reared  tbronghoat  the  kingdom  for  field-labor 
and  (in  the  northern  provinces)  for  regular  dairy  &nniDg, 
bulls  for  the  great  national  pastime  of  ball-flghting  are 
specially  reared  in  many  parts  of  the  country,  particularly 
in  the  fbreets  of  Navarre,  the  mountains  separating  the  two 
(hstilee,  the  Sierra  Horena,  and  the  Serrania  de  Bonda  !n 
Granada,  and  also  in  separate  enclosnres  on  the  islands  of 
tiie  Guadalquivir.  Spanish  sheep,  which  in  former  times 
eiij<^ed  so  high  a  repntatiim  and  formed  so  important  a 
part  of  the  national  wealth,  are  far  trom.  having  the  same 
tclative  importance  at  the  present  day,  though  sheep-rear- 
ing also  is  sharing  in  the  general  rise  of  agricultnral  and 
other  indostrifls.  The  most  fiunous  breeds  of  Spanish  sheep 
are  the  merinos  or  migrating  sheep,  which  once  broaght 
immense  revoinee  to  the  state  as  well  aa  to  the  large  pro- 
prieton  to  whom  they  mostly  belonged.   These  sheep, 
which  are  dirtingnished  by  their  long  slim  legs  and  still 
more  1^  their  long  wool,  are  pastured  in  diflTerent  dis^cts 
in  sammer  and  winter.  Their  winter  qaarteis  are  in  the 
lower  parts  of  Leon  and  Estremadura,  La  Mancha,  and  the 
lowlands  of  Andalasia,  their  summer  quarters  the  more 
mountainous  disteicts  to  the  east  and  north  (Flasencia  in 
the  provinoe  of  Ckueres,  Avila,  Segovia,  Caenca,  Valencia), 
which  ore  not  so  much  aff'eoted  by  the  sammer  dronghts  of 
the  Peninsula.  The  mode  of  the  migration  and  tiie  routes 
to  be  followed  are  prescribed  by  law.   Each  herd  consists 
of  ahoat  10,000  individuals,  under  the  command  of  a  may- 
•kL  and  is  divided  into  aeettons  containing  about  1000 
eMitt,  eadi  section  ander  the  charge  of  an  overseer  (tMpato), 
who  is  aasieted  by  a  namber  of  shepherds  {paatcret)  attended 
by  dogs.   'Hie  shepherds,  mdely  dad  in  a  sleeveless  sheep- 
skin jacket,  the  wool  outside,  and  leather  breedies,  and 
basely  wxapmd  in  a  woollen  mantle  or  blanket^  are  one  of 
tiie  most  smking  and  chattctMistie  oljeets  in  a  Spanish 
landscape,  especially  on  the  tabldand.  The  migration  to 
the  Banoiner  quarters  takes  plaoe  at  the  beginning  of  April, 
the  retam  at  the  end  of  S^temher.   At  one  time  the 
owners  of  merino  herds  ei^f^ea^e  right  of  pasturing  their 
herds  daring  their  migrations  on  a  strip  of  ground  abont 
100  yards  In  breadth  Iwrdering  the  routes  along  which  the 
migration  took  place,  a  strip  which  had  accordingly  to  be 
left  anoaltivated  ;  hot  this  right  (the  metta,  as  it  was  called) 
was  abolished  in  1836  aa  prqjDdielal  to  cnltlvatien.  Since 
Ourt  date  the  migrating  sheep  liave  been  compelled  to  keep 
tiie  roods.    The  average  quantity  of  wool  exported  in  the 
five  years  1879-83  was  about  9,000,000  lb.   Even  tu  the  beet 
of  the  yeara  (1883-84)  the  total  export  of  Spanish  wool  to 
all  ooantries  was  only  abont  one-thirtieth  of  the  total 
averaffe  import  of  that  commodity  into  the  United  Kingdom 
during  the  oorrespondlng  period. 

Bees  *re  reared  chiefly  on  the  cistus  heaths  and  the  dis- 
tricta  aboanding  in  ttmtUarea  (see  p.  311).  The  rearing  of 
the  ^kworm  on  the  mulberry  trees  of  the  Mediterranean 
provlncee  has  already  been  referred  to;  the  total  annual 
production  of  raw  silk  in  Valencia  is  estimated  at  1,500,- 
000  lb,  in  UuTCia  at  500,000  lb,  and  in  Catalonia  at  200,000  lb. 
The  rearing  of  the  cochineal-Insect,  which  was  introduced 
into  sonthem  Spain  in  1890,  is  tieing  carried  on  with  more 
and  more  success,  especially  round  Malaga,  Velez-Malaga, 
and  Moferil. 

Jtstarias. — ^The  catching  of  tunnies,  sardines,  anchovies, 
—  .  and  salmon  on  the  ooaste  employs  large  num- 

b©r8  of  fishermen,  and  the  salting,  smoking, 
and  packiDf?  of  the  first  three  give  employment  to  muiy 
ethen.  Spanlah  fishermen  likewise  dive  for  eaai  on  the 
eoaats  of  Ajidalusia  and  the  north  of  Afirica.  The  fisher- 
men of  Catalonia  and  Valencia  have  the  greatest  reputation 
tor  their  skill.  The  centre  of  the  principal  tunny  fisheries 
of  Sp^n  is  a  small  rocky  idet  called  Cristina  about  three 
Imgaea  firom  the  mouth  of  tiie  Qnadiaoa.  The  fishing  lasts 
from  Mmy  to  Aogost,  that  of  sardinfls  from  August  to  the 
end  of  JanniMT'.  The  average  value  of  the  export  of  fish 
in  1H79-83  was  nearly  £120,000  [$583,200]. 

Jfiwoi  nfa — ^Xbe  mineral  reeoarces  of  Spain  are  vast  and 
„,      -         varied,  but  are  as  yet  fkr  from  being  adequately 
tamed  to  aeconnt.   No  Enropean  eountxy  pro- 
dnoes  so  gioat  a  variety  of  minerals  in  large  amount,  and 
ilk  the  ptodactUm  of  copper  ore,  lead  ore,  and  quicksilver 


Spain  heads  the  list.  In  theproduction  of  salt  and  silver  it 
is  excelled  only  by  Anstria-Efungary,  and,  as  nutardH  silver, 
not  always  even  by  it.  The  tbllowing  table  (V.)  gives  par- 
ticulars regarding  the  production  of  some  of  the  principal 
minerals  In  the  years  named : 
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Childre: 

Idcctlve  1 

223 

4,526 

606.1 

12,157 

472 

2,560 

766 

270 

280 

1,405.2 

14^174 

110 

2,538 

871 

Argentiftroos  1 

40 

2& 

157.6 

3,578 

72 

192 

92 

23 

88.3 

539 

2 

14 

16 

Copper  ore.   

246 

2,465 

l,OH.d 

fl,716 

684 

1,265 

38 

16S 

28 

20».l 

2,991 

1 

809 

12 

481 

64 

6M 

1,572 

111 

297 

97 

20t 

HA 

371 

M 

108 

58 

Coal   

1,044 

463.6 

7;S6 

SW 

1,865 

465 

Of  the  minerals  mentioned  In  i^e  preceding  table  it 
will  be  seen  that  iron  and  copper  ores  are  those  which 
show  the  greatest  advance  as  compared  with  1863.  The 
production  of  these  two  ores  advanced  with  rapid  strides 
during  the  ten  yean  1874-1883.  In  the  former  year  the 
production  of  both  stood  at  about  500,000  tons.  The  iron 
ore  is  chiefiy  obtained  in  Vitcaya  and  Marcis,  the  former 
yielding  by  few  the  greatest  quantity  (in  1863  fonr-fiftfaaof 
the  tot^  production  of  Spain),  hut  the  latter  yielding  the 
best  quality  (average  valneofMurcian  Iron  in  1683,  6  pesetas 
=  4s.  [97  1^.],  per  ton  at  the  mine,  as  against  2.25  pesetas,  or 
Is.  Bid.  [43  ots.],  the  average  for  the  Vizcaysn  ore).  All  ex- 
cept a  small  fraction  of  the  copper  ore  is  obtained  from  the 
provinoe  of  Haelva,  in  which  lie  the  well-known  mines  of 
Bio  Tinto.  The  lead  ore  Is  obt^ned  chiefly  in  Murda  and 
Jaen.  The  fiunous  mines  of  Linares  belong  to  the  latter 
provinoe.  Argentiferous  lead  is  chiefly  produced  in  Alme- 
ria,  which  also  produces  most  of  the  silver  ore  of  other  kinds 
except  aigentifraons  copper  ore,  which  is  entirely  obtained 
from  Cindad  Beal.  The  still  more  celebrated  olonabar 
(meroory)  mines  of  Almaden,  the  richest  In  the  world  till 
the  discovery  of  the  Califomian  mines  of  New  Almaden, 
belong  to  Ciudad  Beal,  and  this  province,  blether  with 
that  of  Oriedo,  fumishee  the  whole  of  the  Spanish  produc- 
tion of  this  mmeraL  Spanish  salt  is  purtly  marine,  partly 
derived  from  brine-springs,  and  partly  from  rock-salt,  of 
which  last  there  is  an  entire  mountain  at  Gardona  in  Bar- 
celona. Coal  is  chiefly  obtained  in  Oviedo,  Palencia,  and 
Cordova.  The  prodnotilon  is  quite  insignificant  compared 
with  the  extent  of  the  ooal-bearing  beds,  whieh  are  estlmided 
to  cover  aa  area  of  abont  3600 square  miles,  of  whleh  neariy 
a  third  belongs  to  Oviedo,  between  one.eIghth  and  one- 
seventh  to  Burgos  and  Sorla,  and  about  one-tMith  to  Temel 
and  Cordova.  Among  the  less  important  Spanish  miner^ 
are  manganese  (chiefly  in  Cindad  Beal),  antimony,  gold, 
cobalt,  Bodic  sulphate,  sulphate  at  barium  (l^rytee),  phos- 
phorite (a  valtiable  manure,  a  variety  of  apatite  fhnnd  in 
Caceree),  alum,  sulphnr,  kaolin,  lignite,  asphalt,  besides  a 
variety  of-building  and  ornamental  stones. 

The  total  number  of  mines  (including  springs  for  the 
production  of  mineral  waters)  in  operation  In  Spain  in  1883 
was  2620,  and  the  total  number  of  laborers  employed  in 
them  in  that  year  was  57,628.  The  working  of  the  minee  is 
carried  on  under  state  supervision.  For  ^is  purpose  the 
whole  kingdom,  including  the  Balearic  and  Canary  Islands, 
is  divided  into  three  sections,  and  each  of  these  into  four 
districts.  Each  section  is  under  the  charge  of  an  inspector- 
general  of  the  first  class,  and  each  of  the  districts  under  an 
inspector  of  the  second  class.  By  the  law  of  July  6,  1859, 
a  large  number  of  important  mines,  including  all  the  salt- 
works and  rock-salt  mines,  were  reserved  as  state  property, 
but  flnaoclal  necessities  have  compelled  the  Qovemment  to 
Burrender  one  mine  after  another,  so  that  at  present  the 
state  possesses  only  the  cinnabar  mines  and  some  salt-works. 
Many  of  the  mines  have  been  granted  to  foreign  (princi- 
pally English]  companies. 

Of  the  metallic  ore^  produced  in  Spain,  those  of  lead  and 
mercury  are  the  only  ones  which  are  chiefly  reduced  In  the 
country.  Though  the  working  of  iron  is  an  industry  of  old 
standing  in  Spain,  and  a  primitive  kind  of  forge  takes  its 
name  from  Ontalonia  (see  Ibon),  the  total  production  of 

1  Ametrlcton—loookHogiammes— 22061bs.,orS51bs.lenthan 
a  ton  avoirdupois. 

■  Exclusive  of  lOOjOOO  tons  produced  In  the  state  salt  works  of 
Tomvieja  (Alicante). 
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iron,  refined  and  aureflned,  in  Spain  in  1883  was  only  200- 
000  tons,  and  by  &r  the  greater  part  of  the  SpaaiBh  ore  ia 
exported,  as  wm  be  seen  by  comparing  Tables  V.  and  TI. 
The  productioa  of  iron  in  Spain  is,  however,  rapidly  and 
steadily  increasing,  the  total  amount  in  the  first  year  of  the 
decade  ending  in  1683  having  been  less  than  60,000  tons. 
Daring  the  same  decade  the  amoant  of  copper  produced  in 
the  kingdom  increased  from  about  5000  to  ^000  tons.  The 
amoant  of  steel  prodnced  In  the  kingdom  is  quite  insignifi- 
cant (little  more  than  400  tons  in  1883).  The  following  table 
(VI.)  gives  particulars  regarding  the  export  of  the  dhief 
Biineml  piodaots  of  Spain  in  1883 : 


UlneiaU. 


Iron  ore  , 

ArgentUbrous  galena  

Lead  ore  

Copper  ore  

Ziac  ores— 

Calamine  

Blende  

Antimony  ore  

Manganese  

Phosphorite  

Iron  

Argentl   ro  n|,  lead  

Hon-argeu.  l&d  (un wrought) 


Gold  .. 
BUver. 


Henntry  

Wronght-iroo  and  steel  

Lead  m  tubes  and  other  fonns 
Omper,  brmw,  and  bronie  In 
puius,tnbaB,  and  other  fonni 


ToUnitedl  To  iTotalexptto 
Kingdom  France.  ,all  Countries. 


Met  Tons 
2,695,000 
2,400 


70 
8,800 
1,000 

n.ooo 

51,000 
Ok. 

243 
100.59& 
Lbs. 
910.037 
7,440 


Met.  Tons  Uetrlc  Tons. 


S11,000  i 
2,000 
1,400 


20,000 


18,000 
20.000 
25,000 
Oz. 
622 
&U,090 
Lbs. 
28,924 
68,706 


171,408  1873M 


4,226.0001 
13,000 
2,500 
665,000 

80,0001 
15,000» 
70 
4.600 
56,000* 
90,000 
61,000 
77,000 
Ost. 

765 
739,686 
Lbe. 
1,139,932* 
186,610 
646,42dB 

886^ 


Miuuifatiuret.—A.t  the  oeasas  of  1677  only  about  3  per 
Hannfiu^  '^'^  classified  popalatioD  was  retomed 
tarm.  engaged  in  manafactnring  indoatriee.  The 

principaJ  mannfactnre  is  that  of  cotton,  and 
the  following  table,  which  shows  the  position  of  Spain  rela- 
tively to  the  other  countries  of  Eorope  with  r^renee  to 
this  branch  of  manti&ctaring  industry,  will  also  serve  to 
some  extent  as  an  Index  of  the  rank  belonging  to  Speln  in 
maohanioal  Indostofes  generally : 

Tabls  yu.— Average  Import  of  Raw  OoUm  far  Bm» 
OniMimptfM  in  Oe  PriwApal  Oomirin  Amws 
during  187^1883. 


Hilllons  of 

n. 

WlUonsof 
ft. 

United  Kingdom. 

1460.8 
336.9 
309.6 
242.6 
178.6 
116.0 

100.3 
MA 
64.7 
53.8 
21.6 

A  ustria-H  u  ngary 

The  average  import  per  head  of  popnlation  during  the 
same  period  was  as  follows :  United  Kingdom,  41.7  Tb ;  Hoi  - ' 
land,  216 ;  Swltaerland,  18.7 ;  Belgium,  9.9 ;  Prance,  8.2 ;  Ger- 
many, 8.2 ;  Spain,  6.0 ;  Aostria-HunguT,  4.6 ;  Sweden,  4.6; 
Italy,  4.0;  Bniaia,  S.9.  It  thus  appears  that  Spain  occupies 
the  seventh  place  in  the  consumption  of  raw  cotton,  both  in 
abeolnte  amount  and  relatively  to  population.  In  the  five 
years  1874-78  the  average  import  of  raw  cotton  into  Spain 
was  79,690,000  lb.  so  that  the  increase  of  the  average  in  the 
succeeding  period  of  five  years  amounted  to  25.8  per  oaat. 
Nevertheless  the  products  of  this  branch  of  indust^  in  the 
country  do  not  yet  suffice  to  meet  the  wants  of  the  popnla- 
tion. There  is  every  year  a  considerable  import  of^  cotton 
manofactnres,  while  the  export  of  this  commodity  is  too 
trifiing  to  be  included  in  toe  list  of  ohltf  exports.  The . 
maritime  provinces,  being  those  most  fttroraldy  situated 
for  the  import  of  coal,  and,  where  necessary,  of  raw  material, 
w«  the  chief  seats  of  Spanish  manufactures,  and  the  cotton 
industry  is  principally  centred  in  Catalonia  and,  above  all, 
in  Barcelona  and  the  snrrounding  district.  This  region  is  in- 
deed the  only  distinctively  maonfactniing  portion  of  Spain, 
and  in  it  also  the  mannfikctares  of  linen  and  woollen  goods 
and  of  laoe  are  mainly  carried  on.   Flax-spinning  uid  the  j 

>  Of  tbls  total  478.000  tons  were  exported  to  HoUand,  142,000  to  | 
Belgium,  and  199,000  to  the  United  Statee.  ' 

*  All  the  blende  and  one-tblrd  of  the  calamine  were  exported  I 
to  Belgium. 

•  Chiefly  to  Portugal. 

•  ^  this  total  169^  lbs.  were  exported  to  Belgium. 

*  CUefly  to  Cuba.  ■ 


manufkcture  of  linen  goods  are  pursued  to  a  considerable 
extent  in  Qalicia  and  Asturias.  The  silk  industry,  which 
is  likewise  of  high  importance,  but  inadequate  to  meet  the 
home  demand  for  silk  fabrics,  is  chiefly  centred  in  Valencia, 
next  to  which  come  Hurcia  and  Seville.  Metal  indoBtri^ 
are  chiefly  carried  on  in  the  Basque  Provinces,  when 
various  articles  in  iron  and  copper  are  made.  A  royal 
factory  for  ihe  making  of  artillery  and  other  weapooa  of 
war  exists  at  La  Trubia,  in  ^turiaa.  Toledo  is  Btill  noted, 
as  it  has  been  &om  the  earliest  times,  for  the  excellence  of 
its  sword-blades.  The  manufacture  of  leather,  anothw 
Spanish  industry  of  old  renown,  is  still  extensively  carried 
on  in  Catalonia  and  elsewhere,  but  tiie  ""^'rg  <^  mnitwiis 
has  lonK  ceased  to  be  a  specialty  of  Cordova,  ftann  which  it 
takes  its  name.  Boots  and  shoes  and  other  articles  in 
leather  form  the  only  considerable  export  of  mannbt^uied 
goods.  Qlovee  are  made  in  great  quantify  in  Uadrid,  slum 
in  the  Balearic  T»tf^ini«  The  paper  indnstry  is  vny  ^ 
flonrishing,  especially  in  OataloiUa  and  Talends.  I^Hurto 
is  twisted  into  cords  and  ropee,  and  plaited  into  a  variety 
of  other  articles,  in  Murcia  and  Alicante  and  elsewhere. 
The  refining  of  cane-sngar  is  largely  carried  ou  in  Bans- 
lona,  Malaga,  Almeria,  and  Granada,  and  the  making  of 
olive  oil  and  brandy  is  general.  So  also  is  the  making  of 
charcoal,  which  in  most  parts  of  Spain  takes  the  place  vt 
coal  for  all  ordinary  heating  paimoeee,  and  even  in  some 
oases  in  mechanical  industries.  The  large  ftunaees  for  the 
distillation  of  merenry  at  Almaden  were  at  one  tim&  if  tlutf 
are  not  stillj  heated  solely  with  charcoal  obtained  from  tM 
OMua  ladoa^ferv^.  Among  manu&ctnring  industries  of  1«b 
importance  are  the  making  of  porcelain  (at  the  royal 
factory  of  Monoloa,  near  Madrid),  glass  and  earthenwue, 
soap,  chocolate,  and  cork -stoppers.  The  maun&cture  of 
tobaooo,  which  is  a  royeA  monthly,  is  carried  on  at  sevea 
fitetoriea— at  Seville,  Madrid,  Santander,  Gijon,  Corafia, 
Valenda,  and  Alicante, — that  of  Seville  being  the  largest 

Foreign  Comwuree. — Possessing  such  varied  reeonrces  as  it 
does,  and  being  peculiarly  favorably  situated  for  commene, 
Spain  might  be  expected  to  take  a  leading  place  among  the 
trading  comjnnnitiea  of  Europe.  This  it  did  at  one  time 
bold,  when  the  treasure  acquired  by  l^e  diaoovery  of 
America  and  the  conqneet  of  Mexico  and  Pern  was 
squandered  in  the  purchase  of  varioos  commodities  fan 
England,  the  Netherlands,  and  other  countries.  This 
period  of  outward  prosperity,  however,  waa  also  that  ia 
which  the  seeds  of  decline  were  planted.  The  exvnWlB 
of  the  Moors  from  Qranada  was  contemporaneotu  with  the 
discovery  of  the  New  World.  Hundreos  of  thousands  of 
Moors  were  driven  out  from  the  country  on  subsequent 
occasions,  and  in  the  act  Spain  lost  the  best  of  her  agrieol- 
turiste  and  handicraftsmen.  For  the  stay-at-home  industry 
by  which  the  resources  of  the  land  coold  be  developed  as 
they  had  been  by  the  Moors  the  Spaniards  of  that  day  bad 
no  taste.  Excited  by  the  hope  of  rajddly-acqnired  inalth 
and  the  love  of  adventure,  the  more  enterprising  spirits 
embarked  upon  a  career  of  diaoovery,  and  agrienltQie  vA 
manufoctnring  industry  fell  into  contempt-  The  mereaa- 
tile  supremacy  of  the  country  was  thus  short-lived.  Po- 
litical causes  sopervened  to  hasten  the  country's  deelioe, 
and  it  is  only  within  reoent  times,  sinoe  the  introduction 
of  railways,  that  the  commeroe  (tf  the  eonntiy  has  began 
to  revive.  The  average  value  of  tiie  imports  and  expects 
combined  during  the  period  of  ten  years  team  1875  to  1884 
was  equal  to  rather  less  than  £2  [$9.73]  per  head,*  as  against 
about  £18  [$87.48]  per  head  dnr&ig  tlw  nunfi  period  in  the 
United  Kingdom ;  bat  even  this  state  of  matten  shows  a 
considerable  advance  compared  with  1ES9,  when  the  total 
value  of  the  exports  and  importB  was  equal  to  only  about 
£1, 128.  [$7.78]  per  head.  The  following  table  (TIIL)  gim 
total  value  in  round  numbers  <^  imprata  and  exports,  with 
percentages  fkvm  .and  to  Qreat  Itaitain  and  Fnnoe,  at 
various  dates  fh)m  1849  (the  year  after  the  opening  <tf  tfafr 
first  railway  in  ^in)  to  1684 : 


1 

Tears. 

Value  Of 
Imports. 

P.C 

tmta 
Britain 

P.  c. 
from 
France. 

Value  of 
Exports. 

P.C 

to 
Britain 

P.O. 

to 
Franoe. 

1849 

£6,860,000 

£5,240,000 

1860 

14,883;0OO 

25 

» 

10.982.000 

39 

B  ! 

1866 

26 

S4 

12,864,000 

29 

27  1 

1810 

20,877,000 

» 

3» 

1&.982/100 

89 

» 

1  1875 

22,812,000 

84 

26 

IHfiSlJOOO 

84 

»  ; 

1  1880 

28,482^ 

18 

88 

2^9m,ooo 

sa  ' 

35  • 

1  188t 

26,028,000 

21 

82 

26,S%,00O 

ss 

sa  ■ 

1882 

82.067,000 

21 

27 

30,615,000 

SI 

41 

1883 

S5.738,00n 

21 

26 

28,770.000 

28 

42  ( 

1884 

81,186,000 

21 

2b 

24,76K.00O 

27 

43  ! 

 i 

*  An  inorease  of  the  population  since  1877  at  the  rale  of  .86  pv 
cent,  per  annum  allowed  fbr  In  making  the  caUmlttkMi. 
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On  the  average  of  the  five  years  187(^-83  the  prinoipil  ex- 
ports, in  the  order  of  their  importance,  were  wine,  metals 
and  mineral  ores,  ^it,  oil,  and  cork, — wine  being  by  tar 
the  most  valtuble ;  the  principal  imports,  in  the  order  of 
tiiair  hnportanee,  raw  cotton,  bnody  and  qdrito,  sagar. 
maehinery,  tobaoot^  eoal  and  coke,  timber,  eod-flsh,  iron 
(wTonght  and  anwroaght),  hides  and  skins,  chemical  |ffo- 
^ncts,  cocoa,  cotton  manafactarea,  and  mineral  oils.  The 
large  imports  of  cod-fish  (from  Norw^  and  British  North 
America)  are  dne  to  the  large  eonmiuption  of  Ibh,  espe- 
4dally  daring  Lent ;  the  great  demand  for  mineral  as  a 
aoaroe  of  light  is  a  consequence  of  the  deameea  of  coal.  It 
la  interesting  to  note  the  high  plaoe  which  cocoa  takes 
among  the  imports.  The  average  import  of  that  commodity 
ii  neaily  donble  that  ot  eoflbe,  and  ^at  of  tea  Is  quite  in- 
«dnifleant  (in  1884  only  155,777  lbs.). 

The  foTeign  commerce  of  Spain  is  chiefly  carried  on  with 
IAm  United  Kingdom,  France,  Caba,  and  the  United  Btates. 
In  tiie  ten  yeata  1873-82  Franoe,  the  United  Kingdom,  and 
tta  United  Stfttettogether  (in  Uie  order  named)  fttmlshed 
«n  an  average  rather  move  Uian  per  cent,  of  the  imports, 
and  the  United  Kingdom,  France,  and  Cuba  (also  in  the 
order  named)  received  on  an  average  daring  the  same 
period  75  per  oent.  of  the  exports.  Next  to  the  three 
«ocm tries  mentioned,  those  which  had  the  largest  share  in 
the  Import  trade  daring  the  same  period  were  Cnba,  For- 
tngal,  and  the  Argentine  Oonfedeianon,  and  in  the  export 
trade  Portugal,  the  United  States,  and  the  Argentine  Oon- 
fedeiation.  From  the  United  Kingdom  Spain  received  In 
1884  chiefly  coal  and  coke,  iron  and  articles  in  iron  (articles 
iA  WTought-iron  and  steel,  however,  in  rather  greater 
amonnt  from  Belgiam],  locomotives  (also  from  Belgium), 
Jnte  and  jute  yam,  hemp  and  flax  yam,  snlphur  (for  use 
m  the  vinevuds),  and  alkaline  carbonates ;  fVom  France, 
4dilefly  wool  and  woollen  goods,  silk  and  silk  goods,  and 
wheat  flour;  from  the  United  States,  petzoleom,  taw  cotton, 
and  tobacco  (also  tiom  the  Philippine  Islands) ;  f^m  Oah* 
chiefly  sugar  and  flne  woods ;  from  the  Argentine  Confed- 
sratiou  chiefly  nntanned  hides  and  skins  and  animal  fkts. 
Wheat  was  received  chiefly  from  Roasia,  and  spirita  from 
Oennany,  which  also  supplied  a  large  proportion  of  the 
aogar  consnmed  in  the  country. 

Of  the  prindpal  export  of  Spain— wine— by  fiv  the  greater 
moportiop  goes  to  France.  In  1884  that  country  received 
ibar-flfths  of  the  common  wine,  and  the  anantity  is  rapidly 
inmasing.  The  wine  obtSBed  as  fttU-bodied  aUo  went 
chiefly  to  France,  bij^  that  entered  under  the  head  of  sherry 
and  similar  wines  was  imported  chiefly  by  the  United 
Kingdom.  The  destination  of  the  minetals  is  ihown  above 
(lUtle  VI.).  Oranges  were  sent  mainly  to  the  United 
Kingdom,  Franee,  the  United  States,  and  Oermany ;  raisins 
diiefly  to  the  United  States  and  the  United  Kingdom ; 
nUm  oil  ehlefly  to  Cnba,  Denmark,  and  France,  but  in  eon- 
^eiable  qoantity  also  to  other  countries ;  esparto  grass 
almost  entirely  to  England ;  cork  and  wool  chiefly  to  Por- 
tugal and  Franee ;  cattle  chiefly  to  Portugal  and  England ; 
XBW  silk  maln^  to  Prauoe ;  and  wheat  floor  uid  ehiwpease 
chiefly  to  tiie  Spaniah  West  Indies. 

The  foreign  trade  of  the  country  is  of  oouise  carried  on 
mainly  by  sea.  In  1884  more  than  80  per  oent.  both  of  the 
im purls  and  exports  were  transmarine,  and  of  the  land 
coBmeves  hy  flv  the  largest  proportion  is  with  or  through 
Fimnee.  Tlu  smallneH  of  the  trade  with  Portugal,  which 
<m  an  average  fomished  less  than  1^  per  cent,  of  the  im- 
ports and  received  less  than  6i  per  cent,  of  the  exports  dur- 
ing 187%^  is  partly  due  no  doubt  to' the  similarity  of  the 
chief  prodnetB  of  the  two  countries,  but  also  to  the  defect- 
iveness of  the  eiHnmnnioatioos  between  the  two  coontries, 
a  eireomstanoe  largely  accounted  tor  by  the  physical  con- 
ditions already  alluded  to.  The  introduction  of  railways 
haa  as  yet  only  partially  served  to  bring  the  countries  into 
note  intimate  relations.  On  tibe  flist  of  January,  1885,  not 
a  nngle  line  connected  with  the  general  system  of  Spanish 
railways  entered  Portugal  north  of  the  Tagns,  though 
Lisbon  was  connected  by  rail  both  with  Madrid  by  way  of 
Oacerea  and  with  Valencia  by  way  of  Ciadad  Beal  and 
Albaeete.  At  the  date  mentioned,  however,  a  railway  in- 
tended to  connect  Salamanca  with  the  month  of  the  Uon- 
Aego  was  in  course  of  constraction,  and  a  branch  from  the 
POrtoguese  coast-line  in  the  north  was  in  process  of  being 
connected  with  the  Spanish  railway  to  Comfia,  and  by  way 
of  Leon  with  other  northem  seaports. 

The  foreign  commerce  of  Spafa  is  greatly  hampered  by 
the  number  and  amonnt  of  the  castom  duties,  ^ioh  are 
imposed  on  all  the  principal  articles  both  of  export  and 
import.  On  imports  the  duties  vary  from  6  to  28.33  per 
cent,  of  the  value  of  the  commodities,  the  highest  duties 
being  upon  cotton  yam,  sogar,  and  cocoa  (to  protect  home 
cr  eolopial  indnsteiss).  For  proteotlva  reasons  high  import 
dntlgs  1X0  levied  also  on  Ina  manufhotOTes.  wooUan  mana- 


&otares,  live  ^nim*]*,  cofllse,  and  wine.  Export  duties  ars 
levied  mostly  in  proportion  to  quantity.  In  the  case  of 
sherry  it  amoants  to  200  pesetas  (£8  [$38.88])  per  hectolitre 
(22  gaUona) ;  fnU-bodied  wines  My  112  pesetas  [$21.7^  per 
heotolltre,  and  ardinaiy  winea  Si  pesetas  [C6.42J  per  heoto- 
lltie.  In  the  ease  of  "  uie  most  bvored  "  nations  slight  re- 
ductions are  made  in  the  amonnt  of  the  duties,  and  under 
a  treaty  which  came  into  operation  on  the  15th  of  AagnsL 
1886,  Qreat  Britain  eqjoys  the  benefit  ttf  the  most  &vored 
nation  tieatment  in  eonsideiation  of  a  rednotion  In  the 
import  duties  levied  at  British  ports  on  Danish  wines. 

Bkippiam  and  Navigation. — Relatively  to  the  extent  of  its 
coast-line  and  the  number  and  excellence  of 
ita  seaports  (of  which  there  are  sixty  on  the  Shipping. 
Hedltniaaean  eoast,  fifty-eix  on  the  Atlantic), 
the  amount  of  shipping  belonging  to  Spain  u  smalL  In 
1884  the  total  register  tonnage  was  624,000  tons,  not  mnch 
more  than  that  of  Sweden  at  the  same  date,  and  only  aboat 
half  that  of  Italy.  The  number  of  vessels  was  1803,  in- 
dndlng  901  steamers.  Neuly  half  the  tnmsmarine  imports 
(rei^imed  by  value)  and  58  per  cent,  of  the  tnuumarine 
exports  were  carried  under  a  foreign  flag.  The  fbllowiiu 
table  (IX.)  gives  ftirther  pairtiealais  as  to  the  pipping  M 
1884: 


Metric  Tons  (in  Tboa- 

Percentage 

Flag. 

lands)  of  Cargo. 

of  Total. 

Discharged 

Loaded. 

Imports. 

Exports. 

628 

786 

22.6 

ISjO 

18M 

S866 

60.6 

66.7 

11 

54 

0.S 

0.9 

French   

174 

666 

6J 

113 

76 

m 

2.7 

2.1 

41 

2 

1.6 

Italian.  

m 

166 

4.7 

2.8 

NMwegian  — 

67 

4J 

1.1 

Russian 

« 

•JH 

2.1 

0.4 

Swedish  

87 

S9 

2.1 

0.7 

Total  (under  all  flags) 

2700 

M80 

The  following  table  (Z.),  gives  the  number,  et(L.  of  ships 
entered  and  cleared  with  cargo  at  Spanish  ports  in  1884 : 


Dnder  Spanish  nag.|trnder  Foreign  Flags. 

Entered  ftom 

o  i 

tl 

35 

u 

1 

Algeria.  ~ 

668 

74,122 

140 

6»,S80 

4,981 

Belgium 

288 

191,122 

HS07 

106 

l»i744 

Tn"fi22 

11 

29,121 

498 

France  «  

1,974 

711^1 

140/W 

1.068 

462.970 

169,631 

Norway  -  

17 

8,661 

261 

81,796 

86360 

PfaUip^ne  Islsnda 

97 

194,378 

I9,2e( 

United  Kingdom.. 

1,120 

712,868 

240,S6t 

1.'721 

960,135 

1,266,286 

Tots!  than  all) 
coontries^...  / 

bfi62 

2,876,861 

6,470 

2,694,470 

2,187,228 

Cleared  fttt 


Algeria  

Cuba. — 

France-.' 
Norway. 

PhiUinune  iBlandSj 


Under  Spanish  Flag.  Under  Foreign  Flags 


%4 


686 
86 
489 
2,8(7 

"m 


UnltM  Kingdom..  907 


¥ 

63 


76,666 
«0^ 
61%268 
1426,607 

9a,a45 

688,518 


WfiBS*  146 
97.663,  7 
226,713  1.858 
...   1  73 
8,849'  . 
200,570  3,790 


II 

63 


49,128 
110,688 

14,864 
986,247 

28,524 

2,9^)857 


766.808,  7.844  6,688,269 


621 
U9a05 
171 
096.408 
21,167 

8,182,671 
6,114,083 


The  total  nnmber  of  vessels  entered  with  cargo  under  the 
national  and  foreign  flags  In  1884  was  thus  11,122,  and  the 
total  quantity  of  cargo  discharged  by  them  at  Spanish  ports 
2,760,378  metric  tons,  the  tobti  nnmber  of  vessels  cleared 
with  cargo  13,110,  and  the  total  qnanti^of  cargo  taken  on 
board  by  them  at  Spanish  ports  6,88D^£h6  metric  tons.  Of 
the  totu  number  of  vessels  entered  with  cargo  6768  were 
steamers,  which  discharged  2,062,937  tons  of  cargo,  and  4364 
were  sailing  vees^  which  disohai^ted  707,441  tons  of  cargo. 
Of  the  number  of  vessels  cleared  with  cargo  9606  were 
steamers,  which  took  on  board  at  Spuaish  ports  5,90(^368 
metslo  tons  of  mrgo,  and  8SD4  were  sailing  vessel^  whidi 
took  on  board  BSOjOiS  metric  tons  of  caigo. 
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Oommiuieatim. — The  oommaDioatioos  in  Spftin  have  been 

greatl;'  improved  since  the  banning  of  the 
Boads.        preeeut  centory.    Id  1606  there  were  little 

more  than  500  milw  of  carriage  roads,  hnt  now 
there  are  OTOr  28,000.  At  the  end  of  1882 14,600  miles  were 
■tate  roads,  all  well  hailt  and  well  maintained,  and  3027 
miles  of  state  roads  were  in  ooane  of  oonstmotion.  The 
aggregate  length  of  the  provincial  roads  then  oompleted 
was  8714  miles,  and  that  oi  the  oommanal  roads  10^790 
miles.  In  the  monntainoos  distriots,  where  time  an  only 
narrow  paths,  freqaently  rather  steeps  it  ^  still  not  onoom- 
moa  to  meet  long  trains  of  mules. 
Bi^ways  have  made  great  advanoe  sinee  the  middle  of 

the  centary.    The  oldest  line  is  tiiat  from 
Railways.     Baroelona  to  Hataro,  17}  miles,  which  was 

opened  on  the  28th  of  October,  1848.  Of  late 
yean  railway  eonatrnction  has  been  going  on  pretty  rapidly. 
In  1880  the  nnmber  of  milee  men  for  traffic  was  4645,  and 
to  the  finiT  saooeeding  years  It  was  4800,  4Sff7,  6116,  and 
6386.  All  the  Spanish  railways  belong  to  private  com- 
panies, bat  most  of  them  have  obtained  anbveotions  fh>m 
the  Government,  to  whieh  most  of  the  Spanish  railways 
will  revert  at  the  mi  of  %  term  of  ninety-^iiiie  yeus.  In 
gianting  a  otmcession  for  a  new  railway  the  regiUar  prac- 
tloe  Is  to  give  It  to  whatever  company  offers  to  oonsimct  it 
with  the  lowest  subvention.  The  total  amonnt  of  the  snb- 
Tontions  for  railwi^  constmction  up  to  the  end  «r  1684  was 
fSS,676,600  [$124,788,713.40].  For  strategical  TeHons  the 
Spanish  gaage  was  nude  difibrent  ftom  that  of  Firnnoe. 
The  postal  and  telegraphic  systems  have  been  placed  on 

tiie  same  footing  as  in  other  civUiwd  coantries. 
Povt-offloe.    The  total  nnmber  of  letters,  postal-cards,  and 

samples  (inclading  official  and  intemaraonal 
letters,  etc.)  that  passed  throogh  the  po0t-office  in  1882-83 

was  111  millions.  The  length  of  state  tele- 
Ttftgraphs.  graphic  lines  on  January  1,  1683,  was  10,064 

miles,  and  of  wires  25,969  miles.   The  nnmber 
of  messages  in  1683  was  3,020,000,  nearly  80,000  being  tran- 
sit messages  and  654,000  from  or  to  foreign  conntrles. 
Armfi  aid  Amir.— Military  (or  naval)  aervioe  is  obligatory 

on  all  Spaniu^  but  in  oertatn  casee  recmits 
Army.  are  allowed  to  buy  themselves  off.  Accord- 
ing to  the  law  of  Jannary  8,  1882,  the  period 
of  service  for  ^1  arms  is  twelve  years,  of  which  three 
years  most  be  passed  with  the  oolosB,  three  yean  in 
the  active  reserve,  and  six  years  In  the  second  reserve. 
The  minister  of  war  is  empowered,  howerer,  on  financial 
groan  da  to  transfer  troops  serving  with  the  colors  to  the 
active  reserve  before  the  period  of  three  years'  service  has 
been  flilSlled.  Liability  to  service  begins  with  the  first 
day  of  the  calendar  year  in  which  the  twentieth  year  is 
completed.  Persous  noldiog  a  civil  appointment  or  parsa- 
ing  any  haudicraft  independently  are  allowed  to  bay  them- 
selves off  for  1500  pesetas  (£60)  [1291.60],  and  brothers  are 
allowed  to  take  eaon  others'  place  in  service,  or  to  raehsoge 
the  nnmbera  that  have  fallen  to  them  by  lot  in  the  raising 
of  tiie  reerults  for  the  year.  For  carrying  oat  the  law 
Spain  is  divided  into  fonrteen  militny  districts,  the  bonn- 
dariee  of  which  do  not  at  all  coincide  with  thoM  «r  prov- 
inces. 

The  aetnal  stoength  of  tlie  regnlar  anny  Is  fixed  at  abont 

M,000  men  for  the  kingdom  (todading  the  Balearic  and 
Cuary  Islands),  bat  thu  nnmber  may  be  brought  np  to 
400,000  in  time  of  war.  The  strength  of  the  regular  army 
in  Cuba  is  alwat  28,600  men,  in  Porto  Bioo  aboot  8800,  and 
•n  the  Philippine  jUanda  aboat  8200.  The  aetiTe  army  is 
divided  into  140  battalions,  besides  the  same  number  of  de- 
p6t  and  reserve  battalions;  24  cavalry  regiments,  and  the 
same  nnmber  of  dep6t  squadrons  wad  reserve  cavalry  regi- 
ments; 9  Tegmenta  of  Add  axtJlIery,  and  3  of  mounted  artil- 
lery, besides  6  reaerve  regiments  of  arUllery,  and  10  l»t- 
talions  of  engineers.  There  are  also  13  battalions  of  fortress 
artillery. 

The  following  statement  shows  the  strength  of  the  navy 
in  1685:  tint  Cfsw  I  Ixonclad  frigates  (55 
Navy.  Roob),  4  screw  frigates  (S7  gnns),  6  cruisers 
(48  guns) ;  Beoond  Clan— 5  frigates  (104  guns), 
8  emiseis,  12  corvettes  and  troopships  {Sd  gnns);  TMrd 
Clau—l  ironclad  monitor  (3  gnns),  1  floating  battery,  79 
gunboats,  transports,  etc.  (124  guns). 

There  were  at  the  same  time  bnilding  one  ironclad  of  the 
first  class,  five  cruisers  of  the  second  dass,  besides  torpedo 
boats,  tugs,  and  other  vessels.  For  the  defence  of  the  colo- 
nies, and  more  particularly  those  of  the  West  Indies,  there 
are  35  screw  gnnboats,  all  of  the  same  size  (about  6  feet 
draught),  and  esoh  carrying  a  lOO-poundw  pivot-gun  at  the 
bow. 

The  navy  is  nuutued  by  conBcriptlou  in  tiie  maritime 
districts.  In  1885  ^e  nomber  of  seamen  was  about  14,000, 
thot-of  marines  abmit  700(k 


.  Seligim. — Boman  Catholicism  is  the  established  religion, 
and  uie  church  and  clergy  are  maintained  by 
the  state.  The  immense  ni^ority  of  the  people  BellKloa 
(in  1877  16,603,959  out  of  a  total  of  16,634,345) 
are  professed  adherents  of  this  faith,  so  that,  so  fikr  aa  nnm- 
bers  go,  Spain  is  still  the  moat  "  Ontholic"  conntry  id  the 
world,  as  it  has  lon^  been  styled.  According  to  WiUkomm, 
however,  religious  indifferentism  is  now  very  geDecal,  not 
only  among  the  educated  hot  also  among  the  lower  classes; 
and  of  the  bigotry  and  fanaticism  which  in  former  timet 
led  to  the  destru^ion  of  hundreds  of  thousands  of  Tictims 
at  the  hands  of  the  Inquisition  the  only  tnoes  at  the  pnseab 
day  are  to  be  found,  aays  the  same  aathority>io  the  provinees 
<^  Axigon,  Navarre,  and  Estrcmadnra,  where  the  clergy 
still  ezercise  a  considerable  influence  over  the  lower  orders. 
By  the  constitution  of  1676  non-Oatholics  are  permitted  to 
exercise  their  own  forms  of  worship,  bnttheymastdonin 
private  and  withovt  making  any  public  annoonceme&t  of 
their  servioea.  At  the  census  of^  1877  the  total  nnmber  of 
Protestants  was  6654,  a  number  below  that  of  those  entered 
as  rationalists  (9616).  There  are  nine  archbishoprics  (To- 
ledo, Madrid,  Burgo^  Granada,  Santiago,  Sarsgoasa,  Seirille, 
Tsnagona,  Yaleocim  aad  TalladoUd),  and  45  bishi^ridi 
The  archbishop  of  Toledo  Is  primate. 

SducatvM.—By  the  law  of  July  17, 1857,  primary  educa- 
tion was  declared  compulsory  on  all  children  of 
school  age  (originally  fixed  at  six  to  nine),  and  Eduoatlos. 
made  flree  to  the  poor,  but  the  results  of  the  oen- 
sos  of  1877,  though  lowing  an  advance  in  elementary  edu- 
cation as  compared  with  previous  years,  make  it  clear  that 
this  law  is  far  tnua  being  efficientiy  carried  out.  At  that 
date  the  total  nnmber  who  could  both  read  and  write  wm 
4,071^^  equal  to 84.48  per  cent,  of  thepopalation,ass9iBit 
19.97  per  cent,  in  1860.  The  provinces  in  which  tae  pneait- 
age  of  those  able  to  Tfi«d  and  write  was  greatest  were  Alsva, 
Burgos,  Pontevedra,  Madrid,  Santander;  those  In  which  it 
was  least  were  the  Canary  Islands,  Granada,  Malaga,  Al- 
meiia,  Alicante,  Oostellon. 

There  are  ten  universities — these  of  Madrid  (founded  ia 
1836  to  replaoe  t^e  long-celebrated  nuiveisi^  of  Alcals), 
Barcelona,  Granada,  Salamanca,  Seville,  V^enoia,  BantiaKO, 
Saragossa,  Valladolld,  and  Oviedo;  that  of  Madrid  is  sow 
the  most  celebrated  and  the  best  attended,  while  that  of 
Salamanca,  so  renowned  in  the  Middle  Ages,  is  now  in  leist 
repute. 

PidUiMl  AdmiHUtraiion.—SfeAn  is  an  hereditary  men- 
archy,  the  constitation  of  which  rests  on  the 
fundamental  law  of  June  30,  1876.  The  sov-  Admlnls> 
erelgn  becomes  of  age  ou  oompleting  his  or  her  tiatloB. 
sixteenth  year.  The  sovereign  is  grand-master 
of  the  eight  Spanish  orders  of  knighthood,  the  principal  of 
which  istbatof  the  Golden  Fleeoe  (Toisonde  Oro),  founded 
in  1431  by  Philip  of  Burgundy.  The  chain  of  ijiis  order 
surrounds  the  royal  aims,  in  which  are  indnded,  besides 
tiie  arms  of  Osstile,  Leon,  Granada,  and  the  lilies  of  the 
royal  house  of  Bourbo^the  arms  of  Anstrim,  Sicily,  Savoy. 
Kcabant,  and  others.  The  national  colors  are  red  ud  yel- 
low. The  QAff  is  divided  into  three  horizontal  strlpeB— two 
red  stripes,  with  a  yellow  <Hie  between  bearing  the  roysl 
arms. 

The  legidative  antiu^ty  is  exercised  by  the  oovetrign  in 
conjunction  with  the  eoriei,  a  body  oomposed  of  two  hooMS 
—a  senate  and  a  chamber  of  deputies.  Th«  senate  is  con- 
posed  of  memben  of  three  classes:  (1)  members  by  right  of 
birth  or  oflloe — prlnoee,  the  wealthier  nobles  holding  the 
rank  of  grandee  (grmde),  a  dignity  conferred  by  the  kins 
either  for  life  or  as  an  hereditary  honor,  and  the  highest 
state  officials ;  (2)  members  nominated  by  the  king  for  life; 
and  (3)  memben  elected  hj  the  state  corporations  and  \9 
the  most  hi|AIy  taxed  snhJects  of  the  state  for  a  period  a 
five  yean.  The  memben  belonging  to  Ut«  flirt  two  daMS 
must  not  exoeed  180in  nnmber,  and  there  may  be  the  ssste 
number  of  members  of  the  third  class.  The  chamber  of 
deputies  consists  of  members  elected  for  five  yean,  in  the 
proportion  ot  one  deputy  for  every  50,000  of  the  p<^inlatias. 
The  electon  most  be  twenty-five  yean  of  a«e  and  mirt 
have  paid  hud-tax  of  twenty-five  pesetas  (£L^M})  forMs 
year,  or  an  industrial  tax  of  fifty  pesefaM  (^.TSJ  ton  two 
years. 

The  executive  administration  is  entrusted  to  a  re^tonsitite 
ministry  (anutijo  de  mtnwtroa),  in  which  the  presidt^ncy 
belongs  either  to  one  of  the  ministers  or  to  a  president  mib- 
ont  portfolio.  There  an  eight  ministerial  departments— 
the  first  secretaryship  of  state,  to  whicA  belongs  the  maS' 
agement  of  foreign  affain,  the  secretaryshipe  of  grace  ud. 
justice,  finance,  and  the  Interior,  the  department  for  tb* 
promotion  of  material  and  inteUeetoal  iatevests  (seerefsrii 
de  fmatto),  and  the  secretaryships  of  war,  marine,  and  lbs 
colonies. 

Thedvllndministntioti  Isnnderthe  MoretaiyAirtheis- 
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toior.  In  each  prorlnee  Is  a  civil  covexnor  nominated  by 
tiie  ervwn,  and  nie  governor  preaidea  over  a  conncil,  the 
memben  of  which  are  elected  hy  the  repreaentatives  of  each 
commnne  (amUamieiiio). 
Low  and  Jtut%ee.-~BpKn.iali  law  is  founded  on  the  Baman 

law,  the  uottiic  common  law,  and  the  national 
Joittce.       code  ptoolaimed  at  the  meeting  of  the  cortee  at 

ToTO  in  1501  (theleya  d«  3Wo).  There  ia  acoart 
of  Unt  Instance  in  each  of  the  501  parUdai  ywliaalea  into 
which  the  kingdom'  is  divided;  and  a  eoart  of  secood  in- 
stance  in  each  of  15  audimeia*  tarritorialn  into  which  the 
jkuUdoi  judicialeM  are  grouped ;  and  there  sits  at  Madrid  a 
gapreme  ooart  modelled  on  the  French  eour  de  etuaation. 
Tliaadministzation  of  jostioeitpablie.  Except  In  commer- 
dat  cans  the  parties  to  a  snit  most  always  be  represented 
by  sworn  counsel  {abogadot  fiteaUt). 
AuMM.— The  following  statement  (Table  XI.)  shows  the 

equivalent  in  English  money  of  the  budget 
FfnaiMML      estimatea  for  the  yearn  noted ;  it  should  be 

explained,  however,  that  these  estimates  have 
ralya  limited  value,  inasmuch  as  the  public  accounts  of 
Spain  have  not  been  audited  since  1870,  and  have  not  been 
paMod  by  the  cortee  Bince  1867 : 


Teaia 

Beveaoe. 

Kxpen- 
ditnie. 

Years. 

Revenue. 

Expen- 
diture. 

186M1 
1870-71 
1874-76 
1877-78 

fib.928,440 
27,801.748 
21,702,000 

8i,H^dei 

£18,778,096 
82,819,424 
20,821A>0 
20^^)0 

1881-82 
188^«3 

18S4« 
U8M6 

£81,492,930 
81,289,769 
82,09G,O7& 
81,444,082 
84,900^ 

81,&73,08S 
82,068,999 
81,008,069 
86,886,860 

Hw  ohlef  heads  of  Tsvcame^  aeoordlniT  in  the  bodget  esti* 
mates  of  188&-86,  were— excise  (Inolnding  stamp  duties  and 
government  monopoliea),  £10,534,480  [$51,197,572.80] ;  direct 
taxes  oa  land,  trade,  mines,  etc,  £10,393,020  [«50,614,451.201 ; 
taxes  Ml  GoTeniln«it  salaries,  registration,  etc.,  £6,382,000 
nB»fiB»J3ao} ;  ottstoms,  £5^,0001128,019,600].  The  chief 
Items  of  expenditure  were — the  charges  of  the  public  debt, 
£20^968,937  [<S3,299,313.82J ;  the  charges  of  the  ministry  of 
war,  tOfiSOMi  [$29,407,587.84] ;  those  connected  with  the 
admintrtK^ton  vt  sUte  proper^,  £S,748JSea  (1^,938,161.96] ; 
tiie  chugSB  belonging  to  ttie  MfaMeHo  dc  fummto, 
£4,177,968  [$20^,987^)81;  those  of  gnee  and  Jnitiee, 
£2,237,844  t$10^87B,geL84] ;  those  of  marine,  £l,7SflL0e2 
[$8J34^ae.«J. 

Tb»  axpenaes  of  ondUng  the  insnrrectiott  tn  Cob*  of 
18BS-78,  Md  those  snDseqnenldy  arising  oat  of  a  eiril  war 
in  the  Peninsula,  raised  the  total  amount  of  the  Spanish 
debt  on  the  Ist  of  January,  1881,  to  about  £512,000,000 
[$2,488,3S(M)(X>] :  but,  as  it  was  by  that  time  manifest  that 
qpaln  waa  vauue  to  meet  the  obUgationa  thna  Ineorredf  an 
amogement  waa  oome  to  by  whieh  the  capital  and  interest 
of  the  delrt  were  reduced.  The  bulk  of  the  debt  now  bears 
interest  at  the  rate  of  4  per  cent.,  and  on  the  Ist  of  October, 
1884,  the  capital  stood  at  6366  miUion  pesetas,  or  £254,250,000 
[$1,236,666,000],  and  the  total  annual  chai^  was  238  million 
pesetas,  or  £9,522,8^  [$46,281,085.02].  The  principal  items 
are  the  perpetual  foreign  debt,  amounting  In  October,  1884,  to 
£78,640,000  [$383,162,400],  a  perpetual  internal  debt,  amount- 
ing in  October,  1684,  to  £77,840,000  [$378,302,400],  and  a 


redeemable  debt  (intmial  and  eztenal)  amounting  to 
£70,480,000  [$342,532,800]. 

Ourrcnog,  Weights,  and  jraunrtfa.— The  French  monetary 
system  and  the  metric  system  of  weights  and  measures 
have  been  introduc«d-4the  latter  in  1859,  the  former  in  1871. 
In  the  case  of  the  weights  and  messoies  the  French  names 
^80  have  bera  adopted,  with  mily  the  neceanry  linguistic 
changes.  In  the  case  of  the  cnrrency  the  old  Siwniah  name 
of  peseta  was  retained  for  the  unit  (the  franc),  and  the  peseta 
is  divided  into  100  cerUimoa.  Acoordiag  to  the  present  value 
of  the  peseta,  therefore,  25  pesetas  may  be  taken  as  about 
equal  to  £1  [$4.86].  Previously  to  the  introduction  of  the 
French  monetary  system  the  peseta  was  the  flfUt  part,  of  a 
peao  dun,  which  was  equal  to  20  realet  de  oslfoa,  or  rather 
more  than  a  flve-fcano  piece.  The  only  paper  moaey  in 
Spain  oonidsts  of  the  notes  of  the  Banco  de  fiqpofik 

AbNivrqiAv.— The  most  comprehensive  wwk  on  the  geography 

vfaMOt  deAgxiflo  Of  Hado^  16  vols.,  1846-60.  A  more  summary 
account  b  ooutalned  In  the  JbseRai  Oeoi/rqMea,  Qeobialea.  y  Aai- 
ixila  ds  Amtfo,  by  IX  It.  Codlo,  etik,  Madrid,  18» ;  and 
TeHeUmAeBtMual,  by  Dr.  Koriti  WUlkomm,  Lelpslo,  8  vols.,  UH 
-SS.  Notneroua  notices  reganUiw  the  geography  of  Spain  are  to 
befbundinthe£oMfn(faIaSbcfaandOoxrn^  Bee  also 

F.  Oorrido,  La  fnxifia  Omtemporanea,  Baroelona,  2  vcriba,  1866-67 
{the  Frenob  edition,  BmsKls,  1862,  is  comparatively  meane) : 
DavilUer,  L'Egp^,  P^sTliTS;  A.  J.  C.  Hare,  Wandeiiw  ht 


iSxrin;  A.  Oallenga,  Iberian  RemtHtaeauxr,  London,  1888:  Web- 
Bter,  4»afa,  London,  1 882 ;  Harrison,  A>al»,  Boston,  1882 ;  Hlggln, 
CbnuMrefnl  and InduiMal Spain,  London,  1886 ;  together wltntto 
guidebooks  of  Ford  (Hurray)  and  O'Hhea  (Black). 

The  botany  of  Spain  la  very  ftilly  treated  In  varfooa  works  by 
WlUkomm.  BesldiM  the  Aodromiu  Fbm  amaniem,  Stut^rt,  8 
vols.  4to,  1861-80,  the  moat  Important  are  lOimralloim  rUmt 
vokIm,  Stuttaut.  1881,  etc.,  Ibl.,  and  Dto  mmd-  and  OamakMUete 
dvfter.fiiiaiiiel.  Lelpslo,  1860,  8vol  Ofanotherfloia  foDon  H. 
OolmelRkondtled  AtusMradoadelacMiiiftu  de  la  Pmrnwln  Bt^ 
pano-lAmnn  «  Abu  BatamR,  one  volume  bos  been  pobllshed 
Wadrid.1886).  It  U  expected  to  be  completed  In  4  vda. 

Tliere  u  no  recent  genetal  work  on  tbe  sootogy  of  Spain. 

The  geology  of  the  Iberian  Peninsula  Is  treaxed  in  a  series  of 
artloleSt  lUwBated  by  several  miqiB,  It  D.  Fedetloo  de  BoteUa,  In 
the  above-mentioned  AAMa,  vol.  li..  US77.  See  also  icaopheison, 
BMcaOon  BUraHgnaea  ds  loi  XtmnM  ^raneoi  de  BtpaKa:  W.  K. 
SuUlvan.Abeeiaa  Os  Oee^  and  MInenaopy  <^  Ute  apanOh  Pro- 
vbtcea  qf  aamkmdtr  and  MaSnd.  Tha  geolx^cal  maps  of  Spain 
already  completed  are  those  of  De  VemeuU  and  Collomb,  nula, 
1864, 2d  edjnow  out  of  print)  1868,  and  De  Bottella  y  de  Homos, 
Madrid,  1879.  A  geolopcal  survey  of  tbe  provinces  of  Sp^  la 
now  In  progiesB,  and  on  the  ooncliislon  of  the  survCT  a  map  wlU 
be  publuhed  In  sixteen  sheets  on  the  scale  of  1 :  VXum. 

Among  the  man  Important  annoal  or  periodical  oOolal  statla- 
ttcal  pabllo^ions  are  Uie  AfodWIea  OmeraltU  OMurefo  Abrfor 
de  B^cOa:  BoUtn  JOnuat  de  MadUteuVetiugre^leo-amltarta: 
aauacloHdeU»Fm(arrae$t  lok&XdaaiMeaUHMdeBaa^ 

The  beat  topogci^iioal  nu9  of  Spain  Is  that  of  &  V<weCin  flmr 
8he^InSUuer'BJ9Miiaii^(mt&eBOBleofl:l.GOO/lnt.  Amonir 
other  mvM  that  may  be  relbrred  to  are  that  of  D.  Vr.  OoeUo,  scale 
1 :  l,O00m  Madrid,  18S1.  and  tbe  Jft^ps  Jltamirte  JAH^ 
Ibmado  porH  Ouew  deMadom^  da  SereUo  ea  tBa,aait» 
1 : 600,000.  An  excellent  map  on  the  scale  of  i :  fiO/XW,  Indicating 
the  elevations  by  means  of  oontoor  lines  at  Intervals  of  20  metrea, 
and  by  figures  lor  particular  qxits  (tbe  elevations  reduced  to  the 
mean  levelofthe  Hedllenanesn  attheportof  AIfcante).and  dls> 
tingulshtng  cultivated  and  uocnltlvaied  ground,  and  In  the 
former  dlMtDguIshlng  bnertas,  gardens,  wveyanla,  vlneyardL 
orangeries,  etc,  where  tbey  exceed  an  area  of  lOheetares  Im 
acres]  la  now  being  published  by  the  Instltulo  Geograflco  y  Hsta. 
dlstlco  de  Madrid.  Of  this  map,  however,  only  about  30  out  of 
1080  sheets  have  as  yet  been  Issued.  Among  those  whbdi  have 
already  ai^iteared  Is  that  oraitatning  Madrid.  (a.  g,  s.) 


PART  II.-HISTORY. 


SscnoN  L— Ancient  Histort. 

Hispuiia  was  the  name  by  which  the  Romans  called 
the  great  pemnsala  made  ap  of  Spain  and 
FlateTiI.     Foitugal,  Dut  we  know  nothing  certun  as 
to  the  origin  of  the  name,  or  whether  it 
was  in  general  use  among  the  ancient  inhabitants  of 
die  ooantry.* 

To  the  Greeks  Spain,  or  rather  its  coast-Hne  on  the 
Mediterranean,  was  known  yagnely  as  Iberia,  a  name 
we  meet  with  Herodotus  (i.  163)  in  conneotion  with 
the  Phoenician  Tartessns,  which  is  generally  under- 
stood to  have  been  the  coaatiy  about  the  mouth  of  the 
6iMdal<inivir  and  to  be  the  l^nhiah  of  Scripture.  It 
wu  the  Fliooeeang,  a  branch  of  Uie  Ionian  Greeks 
settled  in  Asna  Minor,  who  aooording  to  Herodotus  first 
opened  ap  to  the  Greek  worid  this  remote  region  of  the 

1  Homboldt  derives  it  ftom  the  Basque  e^pona  (border),  aa  slg- 
nUMnc  U>e  pAt  of  Europe  bordering  on  the  ocean,  but  his  eon- 
janon  aaenu  Bttanie  and  flusUbL 


extreme  West,  which  had  hitherto  been  a  land  of  mys- 
tery and  enchantment,  imagined  to  be  the  home  of  the 
setting  sun,  and  known  only  by  the  reports  of  adven- 
turous Phcenician  mariners.  The  hero-god  Hercules, 
it  was  fabled,  had  led  traces  of  his  presence  and  mighty 
working  here,  and  the  twin  rocks  at  the  entnmoe  of  the 
Mediterranean  were  called  by  his  name,  "the  Kllars 
of  Hercules,"— the  "world^s  end"  to  the  Gre^ 
nothing  but  the  all-encircling  ocean  river  l^ing  b^ond. 
The  Greeks  seem  to  haveplanted  no  colonies  in  Spiun, 
with  the  exception  of  Emporium,  on  the  coast  just 
under  the  eastern  spur  of  the  Pyrenees,  founded  prob- 
ably from  Massillia  (Marseilles)  by  the  PhoosBans,  and 
perhaps  of  Saguntum.  In  fact  they  had  but  very  hazy 
notions  about  the  countiy,  and  Iberia,  as  they  called  it, 
was  to  them  little  more  than  a  name  for  an  indefinite 
extentof  territory  in  the  Far  West,  in  the  occupation  of 
barbarous  Celts  and  Iberians,  with  some  Phoenician 
settlements  for  the  purposes  of  toade  on  its  southern 
ooasts.   Several  of  thne  plaees  were  jast  known  to 
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them  by  name  ;  but  even  of  Gades,  rich  and  popnlous 
M  it  seems  to  nave  been  in  quite  early  days,  nothing 
but  ragoe  hearsay  had  reached  them,  and  Herodotns, 
who  mentions  it  as  Gkdeira  (iv..8),  merely  defines  its 
poutioD  as  '*  OD  die  ocean  outode  of  (beyond)  die 
FSUars  of  Heroules."  Tanaoo,  one  of  the  oldest  and 
most  important  of  the  cities  of  Spain,  and  one  of 
which  we  bear  continually  in  the  subsequent  history 
of  the  country,  waa  also  in  all  probability  a  Phoenician 
colony.  There  are  still  here  remuns  of  verv  ancient 
walls,  possibly  Phoenician  work.  Gadea,  Tartessus. 
Tarraoo,  all  seem  to  have  been  of  Phoenician  ori^n' 
and  of  unknown  antiquity,  and  they  were  flourishing 
places  in  the  7th  century  B.O.,  when  the  Greeks  first 
made  a  slight  acquaintance  with  them, — an  acquaint- 
ance, however,  which  they  did  not  follow  up.  The 
result  is  that  we  r^ly  know  nothing  about  Spain  till 
die  first  war  between  Rome  and  Carthage  (264-241 
B.C.).  There  was,  indeed,  in  the  4th  century  B.a,  an 
embaaqr  to  Aluander  the  Great  from  the  remote  West, 
of  Ganb  and  Iberians,  and  from  that  time  learned 
Greeks  began  to  discuss  the  geography  of  Spain.  But 
^  again  the  oountiy  drops  out  of  sight  till  the  3d  oen< 
tury  B.aj  when  we  find  a  cl(»e  connection  established 
between  it  uid  Carthage,  which,  being  itself  a  Phoe- 
nedan  colony,  would  feel  itself  almost  at  home  on  the 
southern  shores  of  Spain.  According  to  Polybius, 
Carthage,  (before  the  Vint  Punic  War)  had  acquired 
%t  least  somediing  like  a  protectorate  over  the  Iberian 
tribes  as  far  as  the  Pyreneee,the  then  recognised  boun- 
dary between  the  Iberians  and  Celts, --between,  in 
fact,  Spain  and  GauL  Spanish  troora  served  as  vol- 
unteers in  CarthagintaQ  armies.  There  most  have 
been  a  good  deal  of  Phoanician  blood  in  die  south  of 

Spain  for  many  eoituries,  and  Hua  no  doubt 
g^*^  prepared  the  wi^  for  Cartbadnian  asoend- 
ttwnidaiiey.  ^""^  countrj;.    Not,  nowever,  till 

after  the  First  Punic  War  and  the  loss  of 
Siolywas  there  anything  that  oonld  be  called  aCartha- 
ginian  empire  in  Spiun.  It  was  in  237  b.g.  that  Hamll- 
carBarea,  thefatherof  Hannibal,  crossed  the  Straits  of 
Gibraltar  and  set  foot  in  Spain,  not,  however,  with  any 
oommisMon  from  the  home  Government  at  Carthage, 
but  with  the  deliberately  formed  design  of  making  the 
coun^i^with  its  warlike  population  and  great  mineral 
wealth,  into  a  Cartbf^nian  province,  and  nltimately 
into  a  baas  of  operations  in  a  future  war  with  Borne 
(see  Hamilcab,  Hasdrubal,  Hannibal).  There 
were  Qch  mines  in  the  mountains,  which  had  drawn 
the  Phoentdans  someway  into  the  interim,  and  among 
the  native  tribes  there  were  the  elements  of  a  brave 
and  hardy  soldiery.  A  good  army  might  verv  well 
be  orramised  and  paid  out  of  the  resources  of  S^ain. 
All  this  Hamilcar  clearly  saw,  and  in  the  true  spirit  of 
a  statesman  he  set  himself  to  the  work,  not  muely  of 
subjugatiDg  the  oountrv,  but  of  making  the  Spaniards 
into  loyal  sul^ects  of  Carthage.  He  encouraged  mar- 
riages Detweeu  his  officers  and  soldiers  and  the  native 
women :  his  own  son  Hannibal  married  a  Spanish 
woman.  He  showed  them  how  to  work  tlieir  gold  and 
stiver  mines  to  the  best  advantage ;  in  eveiy  wa^,  in 
short,  he  made  them  feel  that  he  was  their  fnend. 
The  great  work  of  which  he  had  laid  the  foundation 
was  carried  on  after  his  death  in  228  1^  his  son-in-law 
Hasdrubal,  under  whom  New  Carthage,  with  its  fine 
harbor,  founded  probably  by  Hamilcar,  became  the 
capital  of  the  country.  It  would  seem  that  hy  diis 
time  the  Carthaginian  empire  in  Spain  was  as  firmly 
established  over  the  southern  half  of  the  country  as 
the  fickle  and  uncertain  temper  of  the  native  tribes 
would  admit  The  Spaniard  of  that  day,  as  indeed 
more  or  less  throughout  his  whole  history,  was  par- 
tioulariy  amenable  to  personal  influence,  and  an  Ham- 
ilcar or  a  Hannibal  could  sway  him  as  he  pleased. 
From  228  to  221  Hasdrubal  was  extending  and 

1  For  the  Phosnlclaii  colonlxatloa  of  Spain,  see  Phocmicu,  vol. 
TTlU.  p.  818: 


:  strengthening  the  Cartha^nian  rule  in  Spun,  w£ile 
the  Romans  were  fighting  m  Cisalpine  GauL  One  pre- 
caution, indeed,  they  had  taken,  an  imdeistanaing 
with  Hasdrubal,  whidi  might  be  regarded  as  a  tieaty, 
diat  the  Cardiaginian  conquests  were  not  to  be  poshed 
east  of  the  Ebro.  West  of  that  river  f^ere  was  one 
town,  SafTuntum,  a  Gh«ek  colony,  in  alliance  with 
Rome;  this  Hasdmlwl  had  spared.  His  snoceasor, 
Hannibal,  after  two  years'  continuous  fighdng,  which 
resulted  in  the  sulmiisuon  of  hithcnrto  nnoonqnered 
tribes  and  the  undiapnted  supremacy  of  Cardiage 
throughout  almost  all  Spain,  attadced  and  took  the 
place  m  218. 

This  was  the  beginning  of  the  Second  Punic  War. 
Spain  was  now  for  the  first  time  entered  Roman 
armies,  under  the  command  of  the  two  Scipios, — the 
brothers  Cneiua  and  Publius.  Six  vears  of  hard 
fighting  ended  in  the  defeat  and  deaui  of  diese  two 
In^ve  men,  but  in  210  the  son  of  Publius,  the  elder 
AfHoanus,  struck  a  dedsive  blow  at  die  Gardiuinian 
power  in  Spain  by  die  snddm  captme  of  New  Carth- 
The  war,  however,  still  draped  on  till  205,  in 
that  Spain,  or  at  least  that 


wnich  year  it  may  be  said 
part  of  it  which  had  been  under  Carthage, 
was  furl^  conquered  by  the  arms  of  Rome.  en^aSSS. 
Andalusia,  Granada,   Murcia,  Valencia, 
Catalonia,  Aragon,  may  besaid  to  have  become  Roman 
territorv.    Rome  haci  now  to  deal  simply  with  the 
native  Spaniards,  without  the  fear  of  any  foreign  in- 
terference.   Henoe  from  206  the  reduc^on  of  the 
oountrv  into  a  Roman  province  was  only  a  matter  of 
time.  It  proved,  however,  to  be  a  tedious  and  trouble- 
some wonc,  and  more  than  once  Rome's  hold  on  Spain 
was  seriously  imperilled.   An  oppresure  governor,  or 
a  govenior  without  tact  and  apapathy,  was  sore  tonn- 
setUe  the  restless  and  impfeanonable  tribes,  and  to  stir 
up  all  muiner  of  dangorous  jealousies  and  neart-bnm- 
ings.  The  S<npio&  the  dder  Africanus  espetaally,  knew 
how  to  manage  the  people,  and  yet  even  in  205,  tihe 
year  of  those  brilliant  snocesses  of  Airicanusj  there  W98 
a  ^reat  rising  of  several  of  the  tribes,  headed  by  a  locsid 
chieftain,  ag»nst  the  dominion  of  Rome.    It  was 
quelled  after  a  sharp  engagement ;  there  was  a  general 
submianon  on  the  part  of  the  Spaniards,  ana  many 
of  them  became  Roman  tributaries.  It  was  some  time, 
however,  before  the  country,  or  even  the  southern  half 
of  it,  was  really  subdued  into  complete  peace  and  older. 
The  mountains  and  the  forests  were  a  formidable  ob> 
stacle  to  the  Roman  legions,  and  favored  that  gue- 
rilla warfare  which  makes  oonquest  slow  and  Mbo- 
rions.   For  a  long  period  many  of  the  tribes  were 
rather  the  allies  and  dependents  of  Rome  tJian  her 
subjects,  and  might  at  any  moment  be  roused  into  war. 
In  mot  Rome's  dominion  west  of  the  Elm) — ^Further 
Spain  (Hispania  Ulterior),  as  the  province  was  called— 
must  for  very  many  years  have  been  little  more  than 
nominal    Rome's  policy  was  to  keep  the  native  biboi 
disunited,  and  to  have  as  many  of  them  as  posuMe 
under  a  mendly  protectorate.  There  seem  to  have  been 
wide  difierenoes  between  these  tribes, — some,espedally 
those  in  the  interior  and  in  the  north,  being  fierce  and 
utterly  barbarous,  and  others  in  the  south  and  south- 
west comparatively  mild  and  tnvilized.   The  Celtiberi, 
in  the  interior,  were  a  group  of  warlike  tribes,  and 
were  always  uncertain  and  tntnotable.    At  one  tune 
they  would  fight  for  Rome :  at  another  tbOT  would 
serve  as  mercenaries  for  Romb's  bittor  roe,  the 
Cardiaginian.     Continually  were  they  breaking  oxit 
into  revolt  and  defying  the  aims  of  Rome.  The 
"Celtiberian  War"  often  figures  in  the  pages  of 
Roman  histories,  and  it  generally  meant  a  war  itk- 
volving  the  greater  part  of  Spain.   In  195  theeld'W 
Cato  had  to  put  down  a  rising  in  the  f^»^ 
country,  in  which  the  Celtiberi  took  the 
lead,  but  he  ofiiwed  them  fovoraUe  terms,  and  showed 
himself  particularly  anxious  to  conciliate  them.  His 
Spanish  campugns  were  so  far  a  soooess  as  to  est^Ktleh 
the  Roman  poww  east  of  die  EbrOt  and  along  with 
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peace  and  order  came  better  admin  istration  and  a  de- 
velopmeDt  of  the  resources  of  the  district  now  Itaown 
as  Hither  Spaio  (Hispanm  Giterior).  Cato  is  said  to 
have  disarmed  the  inhabitants  of  tais  part  of  Spain, 
and  to  have  even  compelled  the  Spaniards,  from  the 
Pyrenees  to  the  Guadalquivir,  to  pull  down  their  forti- 
fications, hut  Btill  the  smouldering  fires  of  rebellion  were 
OricchuB.  trampled  out    Some  few  years  after- 

wards, in  179  and  178,  we  find  the  father 
of  the  famous  Qraoofai  gofrernor  of  Hither  Spain,  and 
fighting  with  the  troumesome  Celtiberi,  winning  vic- 
tories over  them,  capturing  one  hundred  and  three  of 
thdr  towns,  and  then  securing  bis  conquests  hy  show- 
ing himself  au  great  in  peace  as  he  had  been  in  war. 
He  seems  to  nave  anticipated  in  Spain  the  work 
attempted  by  his  sons  in  Italy,  making  grants  of  land 
on  favorable  conditions  to  the  poorer  natives.  Much 
must  have  been  accomplished  by  Gracchus  towards 
producing  contentment  with  the  Roman  rule,  but  in 
the  west,  in  the  valleys  of  the  Donro  and  the  Tagus, 
and  in  the  region  known  as  Lusitania,  answering  to 
Portugal,  there  seems  to  have  been  almost  incessant 
Kvimnliu.  ^^^^^St      vhat  one  general  won  another 
^neral  often  lost.   Under  Mommios,  a 
governor  oTFarther  Spain  (154), — the  Mommins  who 
in  146  took  and  saeked  Corinth,— the  BomansBtifiered 
a  disastrous  defeat  from  the  Lositanians,  of  which  the 
Oeltiberi  took  prompt  advantage,  and  there  was 
another  Roman  defeat,  with  a  massacre  of  Roman 
oitiaena  in  one  of  the  towns  of  the  interior.  These 
jijj^gjj^    losses  were  avenged  in  152  by  Claudius 
Marcellus,  grandson  of  Hannibal's  illustri- 
ous antagonist,  during  whose  command  in  Spain  Cor- 
duha  is  said  to  have  been  established  as  a  Roman 
colony.  Marcellus  was  too  humane  and  considerate  to 
the  Spaniards  to  suit  the  ideas  of  the  Roman  senate, 
which  we  may  well  suppose  to  have  been  greatly  pro- 
voked by  the  trouble  which  Spain  had  given  them, 
^e  new  governors,  Ludns  Lucullus  and  Servius 
Oatbo,  by  a  oomlnnation  of  uerfidv  and  extortion, 
-drove  the  country  into  a  most  formidable  revolt,  with 
which  the  Romans,  whose  hands  were  tied  by  the 
Viriathas.    Third  Punic  War,  could  not  for  some  time 
effectually  deal.    A  guerilla  chief  of  Lusi- 
tania (which  had  been  specially  ill-toeated  by  the 
Romans),  Yiriathus,  headed  the  revolt,  and  from  147 
to  140  army  after  army  of  the  Romans  was  cut  to 
pieces ;  the  formidable   Celtiberi  had  joined  his 
.Btandard,  and  Spain  seemed  well-nigh  lost  to  Rome. 
•A.  toeaty  was  even  extorted  by  Yiriathus  from  one  of 
the  Roman  commanders,  declaring  the  independence 
of  the  Lnsitanians,  and  it  is  said  to  nave  been  acknowl- 
edged and  accepted  by  the  senate.   The  brave  man, 
however,  could  not  hold  together  his  fickle  Spanish 
levies,  and  he  fell  at  last  by  native  trctfuhery, 
fr^imtia.  encouraged  by  or  at  least  connived  at  by 
the  Romans.  The  Celtiberi,  however,  were 
still  in  arms  ;  the  strong  city  of  Numantia,  the  capital 
of  Uie  Arevaci,  the  most  powerful  Celtiberian  tribe, 
witnessed  more  than  once  the  defeat  of  a  Roman  con- 
sul before  its  walls  (HI  to  140).   The  becueging  anny 
became  despondent  and  demoralized,  ana  its  com- 
mander, supplies  f^linff  him,  bad  to  retire,  leaving 
his  sick  and  wounded  behind  him.    It  was  humiliation 
indeed  for  Rome  to  be  thus  baffled  by  a  half-barbarous 
oovntiy-town  of  no  great  size,  in  the  interior  of  Spain, 
g^jjpjjj^        She  now  sent  her  best  general,  the  younger 
Scipio,  into  the  country,  and  in  133  the 
eatptnre  md  destruction  of  Numantia  gave  Rome  a  hold 
over  the  inland  district  of  Suun  which  she  had  never 
before  had  (see  Scipio).   The  province  of  Hither 
Spain  was  rendered  safe  ftom  Celtiberian  incursions. 
Snardy  afterwards  Lusitania  and  its  towns,  after  some 
obstinate  fighting,  were  reduced  to  submission  by  the 
oonsul  Junius  Brutus,  and  thus  Spain,  with  the  ex- 
^^ption  of  its  northern  coasts,  the  home  of  its  most 
b»Tl)an>us  tribes,  was  nominally  Roman  territory. 
-^Ii«re  must  have  been     this  time  a  oousider^e  mix- 
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ture  of  Roman  blood  with  the  native  population ;  there 
were  several  towns — Carteia,  Valentia,  Tar- 
raco  especially  among  them— with  a  Latin  ^^nrSSa 
municipal  constitution  and  with  a  number 
of  Latm-speaking  people. .  The  growth  of  Roman 
civilization  had  fairly  begun,  and  it  was  promoted  by 
a  commission  sent  out  by  the  senate  after  Scipio's  vic- 
tories. Piracy  in  the  Mediterranean  was  checked  in 
the  interest  of  native  Spanish  commerce,  and  the 
Roman  administration  generally  favored  the  develop- 
ment of  the  country's  prosperity.  The  extensive 
mountain  districts  were  still  the  shelter  of  banditti, 
but,  on  the  whole,  order  was  well  maintained,  and 
Spain  from  this  time  flourished  under  Roman  mle. 
It  abounded  in  flocks  and  herds,  and  had  a  number  of 
thriving  populous  towns,  particularly  on  its  Mediterra- 
nean shores.  It  seems,  too,  that  it  was  never  op- 
pressed and  impoverished  by  some  of  those  forms  of 
tribute, — such  as  the  exaction  of  a  tenth  of  the  pro- 
duce,-~under  which  many  of  Rome's  provindids 
smarted.  Fixed  money  payments,  and  naUitary  ser- 
vice in  the  Roman  armies,  were  the  chief  burdens 
which  the  conquered  Spaniards  had  to  bear.  Rome 
on  the  whole,  by  comparison,  dealt  tenderly  with 
them.  Several  of  their  towns  had  the  privilege  of 
coining  the  silver  money  of  Rome ;  and  the  flourishing 
cities  along  the  Mediterranean  wast,  which  were  so 
many  centres  of  dvilization  to  the  aqjaooQt  distiids, 
were  treated  rather  as  allies  than  as  sahjects.  In 
these  parts  the  Romanizing  process  went  on  rapidly 
and  under  favorable  conditions,  while  the  west  ana  the 
north  and  a  ffieat  portion  of  the  interior  remained 
barbarous,  and  Roman  merely  in  name.  In  105  it 
seemed  possible  that  the  Romans  might  be  utterly 
swept  out  of  the  country ;  in  that  year  a  great  wave 
of  invasion  passed  over  the  inland  regions  from  the 
Cimbri,  who  had  destroyed  two  Roman  consular  armies 
on  the  Rhone.  Spain  to  a  great  extent  was  OTuelly 
ravaged,  and  Rome  was  too  seriously  mensoed  hy  the 
barbarians  nearer  home  to  be  able  to  protect  her.  Hie 
oountxy  was  saved  by  the  brave  Celtiberi,  whose  de- 
termined reaistanoe  forced  the  Cimbri  back  upon 
Gaul. 

Again  in  97  and  96  we  hear  of  a  rising  of  these  same 
Celtiberians  against  Rome,  and  of  campaigns  in  the  in- 
terior, in  which  for  the  first  time  we  meet  sertorios. 
the  name  of  the  famous  Sertorius,  a  name 
almost  as  conspicuous  in  ancient  Spanish  history  as  that 
of  Hamilcar  or  Hannibal.  For  the  remarkable  epi- 
sode of  the  eight  years'  wars  of  Sertorious  in  Spain 
against  the  generals  of  Sulla  and  against  the  great 
Pompey,  ancfhis  almost  successful  attempt  to  render 
the  country  independent  of  the  home  Government  at 
Rome,  we  must  r^br  the  reader  to  the  article  SzRXO- 
BIU8.  It  ma  to  his  skill  in  winning  the  hearts  of  the 
Spaniards,  more  even  than  to  hisrfeiyieonndenble 
mditaiy  ability,  that  he  owed  his  successes.  Rome 
was  financially  most  grievously  embarrassed  by  this 
tedious  and  difGeult  war^  and  Spain,  with  its  Roman 
civilization  and  its  Latinized  towns  on  the  Mediterra- 
nean, Biuffered  severely.  By  the  year  71  pompey 
the  country  bad  been  reconquered  by  Pom- 

F3y  for  Rome,  and  the  two  provinces  of  Hither  and 
urther  Spain  were  reorganized  under  a  somewhat 
more  stringent  rule,  the  tribute  in  some  districts  of 
the  latter  province  being  raised,  and  some  cmar 
of  the  towns  in  both  losing  their  municipal 
independence.  In  61  the  great  Csesar  was  governor  of 
Furtner  Spain,  and  carried  the  arms  of  Rome  into  Uie 
imperfectly  conquered  regjons  of  the  west  and  north- 
west, the  country  of  theLusitaniuis  and  of  the  Gal- 
l»ci,  and  with  a  fleet  from  Gadee  is  sud  to  have  occu- 
pied a  point  in  the  northwest  answering  to  Corufia. 
But  he  was  too  short  a  time  in  Spun  to  reduce  theee 
barbarous  regions  to  permanent  subjection,  and  the 
work  still  remained  to  De  accomplished.  In  the  civil 
war  with  Pompey  in  49  he  was  in  Hither  Spain,  win- 
ning decisive  victories  over  Pompey's  generals,  Afra* 
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vins  and  Fetreius.  Once  more,  in  45,  he  had  to  enter 
Farther  Spain  at  the  head  of  an  army,  and  to  defeat 
his  rival's  sons  at  Manda,  somewhere  probably  in  the 
neuhborhood  of  Cordova,  a  victory  wnieh  made  him 
anoiBpsted  master  of  the  Romuiwoiid.  Spain,  how- 
ever, the  northem  part  at  least,  was  not 
SShnn-  ^oro^W  subdued— "pacified,*'  in  Ro- 
eouqoered.  man  phrase,— till  the  reign  of  Augustas, 
whose  ambition  it  was  to  advance  the 
bonndariea  of  empire  to  the  ocean.  In  the  north  was 
a  wild  and  warlike  highland  population,  a  collection  of 
tribes  known  as  the  Asturee  in  the  northwest,  and 
their  n^hbors  the  Gantabri  to  the  east,  between  a 
mountain  range  and  the  coast,  '*  the  last,' '  as  Gibbon 
says  {DecUne  and  FaR.  ch.  i.),  "to  submit  to  the 
arms  of  Rome  and  the  first  to  throw  off  the  yoke  of 
the  Arabs."  Caesar's  flyingvisit  in  61  had  done  some- 
thing to  oow  these  tribes,  out  ever  and  agmn  they 
would  assert  their  independence.  In  27  the  emperor 
Aumtiu.  AnguBtos  himself  penetrated  their  strong- 
™  boras,  and  he  passed  two  years  in  SfMin ; 
deeuive^  victories  were  won  over  die  northem  mbes, 
and  their  towns  and  villages  were  oonverted  into  mili- 
tary posts  in  the  occupation  of  the  legionary  veterans. 
Such  was  the  origin  of  Samgoasa,  a  modem  survival 
of  the  name  of  Cassia  Atunsta  then  given  to  an  old 
town  on  the  Ebro,  henceforth  an  important  Roman 
centre  in  Spain.  The  suooesses  of  Augustas  were 
commemorated  by  the  same  title  bestowed  on  other 
ancient  Spanish  towns,  Bracara  Augusta  (Braga)  In 
the  northwest,  Asturioa  Augusta  (Astorga)  still  further 
north,  Emerita'  Augusta  (Merida)  on  the  Guadiana, 
which  became  a  Roman  city  of  the  first  <jas8, — "  the 
Rome  Spain,"  as  it  has  been  called^— and  Pax 
Augusta,  perhaps  the  modem  Badi^oi.  The  work  of 
consoUdaUng  the  Roman  dominion  in  Spain  was  oom- 
I^ted  in  1 9  ^y  his  friend  and  minister,  Marcus  Agrippa. 
and  now  at  last  the  "Cantaber  non  ante  domabilis,' 
as  Horace  has  it,  acknowledged  Rome's  supremaj^. 

Spain  was  fairly  conquered  \  the  warlike 
J^JSrt  peoples  of  the  north  were  cowed  and  bro- 
^oplete.  Ken;  the  south  was  Uiorooghly  Romanized, 
the  population  having  adopted  Latin  man- 
ners and  the  Latin  tongue.  Some  or  the  best  speci- 
mens of  Roman  architecture,  some  of  the  finest  Roman 
coin^  have  been  discovered  in  the  dtiea  of  Spain, 
which  from  the  time  of  Augustus  became  rapidly 
prosperous,  and  were  famous  for  their  schools  and 
their  scholars.  Spain,  in  fact,  was  more  completely 
Roman  than  any  Drovinoe  betyond  limits  of  Italy. 
The  ooontijr  which  had  hith^to  huassed  Rome  irith 
ineessant  risings  and  insurrectiona  was  at  last  peaceful 
tad  oontented,  a  happy  land  which  for  the  next  400 
mars  may  be  sud  to  have  had  at  least  no  military 
histoi^. 

Uuder  Augustus  die  old  political  oonstitntion  into 
two  provinces,  Further  and  Hither  SpaiUf 
'SS^L,  of  wnioh  the  Bbro  had  been  the  boundary, 
proTlnc«A.  VBS  set  aside,  and  exchanged  for  a  division 
into  the  three  provinces  of  Lusitania,  Bse- 
(ioa,  and  l^UTaoonenns,  sometimes  spoken  of  as  the 
"Three  Spains."  Of  these  Bsatioa,  so  called  from  the 
BsBtis  (the  Gaadalqmvir),  and  answering  nearly  to 
Andalusia  indurave  of  Granada^  was  the  smallest ; 
Tarraconenns.  which  embraced  Hitiier  Spain  and  Uie 
interior  and  all  the  north,  was  much  the  luvest  La- 
si  tAnia  corresponds  to  modem  Portugal.  The  centres 
of  administfation  were — ^for  Tarraoooenus,  Tarraoo  ; 
for  BsBtica,  Corduba ;  for  Lumtania,  Emerita  Augusta. 
We  may  see,  in  part,  on  what  principles  this  division 
of  the  oounUy  was  adopted.  Lusitania  and  Bsatica 
had  tolerably  distinct  features,  the  latter  having  been 
from  the  earliest  times  the  most  civilized  and  the  most 
tractable  district  of  Spain.  North  of  the  Tagas  came 
a  much  wilder  region,  the  home  of  exratable  and  war- 

1  Bmeilta,  turn  "  emeriti,''  aoldlers  whoae  term  of  lerrioe  bad 
expired,— In  fltet, "  vetenuu  from  the  leglonB." 


Kke  tribes ;  this  in  ^reat  part,  so  as  to  indade  tba 
oountiy  of  the  Oeltiben,  was  thrown  into  Tarraconensit, 
which,  and  also  Lusitania,  were  under  Uie  empire 
"Ciesaris  provindss,*'  the  governors  of  them  beinj^ 
nominated  tnr  the  emperor.  The  smaller  and  quieter 
province  of  Bsetict  was  a  "  senate's  province  ;  aod 
Its  finances  were  under  the  charge  of  the  oldrepuMican 
official  known  as  a  "queastor."  The  govemor  of  Tu^ 
raoonensis  seems  to  have  held  decidedly  die  first  poa- 
tion  in  the  country ;  he  had  as  a  matter  of  course  the 
greater  part  of  the  army  under  his  command,  and  he 
was  nsiudl^,  it  m^  be  presumed,  an  ex-oonstu.  lie 
governorship,  indeed^  or  this  province  must  have  bees 
one  of  the  best  appointmenta  in  the  emperors'  gift 

Under  the  empire  Spain  was  divided  lor  the  general 
purposes  included  under  the  head  of  local  _  ,  ^. 
administration  into  fourteen  "conventu^"  iKeSSS 
that  is,  provincial parliaments  orassembties 
made  up  of  a  union  or  combination  of  so  many  oom- 
munities  or  townships.  The  town  or  dty  which  was 
the  centre  of  each  "oonventos"  was  the  place  where 
justice  was  administaied  to  the  inhabitants  of  t^ 
district,  and  would,  so  &r,  answer  to  our  assize -town. 
In  Tarraoonensis  there  were  seven  of  these  "conven- 
tus," — Tarraoo,  New  Carthage,  and  Csesar  Augusta 
being  the  chief ;  in  Bsetioa,  four, — Gadee  and  Conlaba 
being  of  the  number ;  io  Lusitania,  the  least  populous 
and  dvilized  district,  three — Emerita  Aonista  the 
princi|)al,  Pax  Julia,  perhaps  the  modem  Sqa,  uid 
Scalabis  not  fiu*  from  the  mouth  of  the  Tagus.  Plby 
(the  elder),  to  whom  we  are  indebted  for  these  details, 
enumerates  360  cities  in  Spain  in  the  time  of  Yespa- 
aian.  These  included -every  variety  of  township, — the 
"  colonia  "  whic^  ori^nated  in  a  camp  or  a  settlemeDt 
granted  to  old  soldiers,  the  town  whose  inhalntaats 
had  all  been  made  Roman  ratiiens  in  the  foUest  sense 
(*'  munioipium  "  in  Roman  phrase,  under  the  eminreK 
the  town  tnat  had  the  inferior  franchise  ( "jus  Lani 
the  "free  town,"  which  might  at  an>;  dme  have  its 
freedom  taken  from  it.  and  the  "tributary"  town 
("dvitas  stipendiaria").  Sp^n  presented  types  of 
all  these  various  communities  till  Ve8pa»an,  it  is  sud, 

Save  them  all  the  "jus  Latii,"  which  opened  an  ea^ 
oor  for  the  provincials  to  the  frill  privileges  of  citi- 
zenship. A  native-bom  Spaniard  migiht  now  rise  to 
the  imperial  dignity,  as  Tr^an  did ;  and  the  Spaniards 
generally  must  nave  felt  themselves  to  all  intents  and 
piuposee  Romans. 

Tne  provin(aal  constitution  of  Spain  was  revised 
and  modified  to  some  extent  in  the  2d  cen- 
tury in  the  time,  it  would  seem,  of  die 
Antonines  and  Hadriui.  The  vast  and  un-  piotIdom. 
wieldy  proinnoe  of  Tarraconensis  was  sub- 
divided, and  the  diviuons  distinguished  as  Gallncia 
fdie  northwest).  Caithaginienns  with  New  Carthage 
for  its  capital,  Tarraconensis  (the  old  name  being  tl^ 
still  retsuned  for  one  division)  with  Csssar  Augusta  for 
its  capital,  and  the  Balearic  Isles,  which  had  alwaj* 
been  regarded  as  Spanish  territory.  Constantino  ac- 
cepted this  arrangement,  including,  howeve^  in  it  a 
strip  of  the  western  coast  of  Africa,  part  of  the  old 
Mauritania,  which,  from  an  ancient  Mooridi  tovD, 
[nnge  (Tangier),  took  the  name  of  Tiiij^tuia  among 
the  later  Roman  provinoea. 

Spain  in  256  A.D.  was  invaded  and  ravaged  by  the 
Franks;  Tarraoo  was  almost  destroyed,  and 
several  flourishing  towns  reduced  to  mere 


It  was,  however,  but  a  passing 
storm, — the  only  intenruption,  in  fact,  to  the  pwn 
and  prosperity  of  the  oountzy  during  400  yean.  With 
the  departure  of  the  Franks  Spain  soon  recovered 
herself,  and  when  we  next  hear  other  early  in  the  5tli 
century,  we  find  commerce  and  civilization  well  estab- 
lished, and  cities  ranking  among  the  finest  and  richest ' 
in  the  Roman  world.   In  409,  however,  the 
year  of  the  sack  of  Rome  under  Alario,  a  ij^SSarUnL 
tide  of  barbarism  swept  over  the  country; 
Suevi,  Alani,  Vandals  "ravaged,"  s^rs  a  writer  of 
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the  time,  quoted  Gibbon  (oh.  31),  **  with  equal  fury 
the  dties  and  the  open  conntiy."  Spain,  long  so  quiet 
and  pxospexous,  was  tHought  down  to  the  lowest  depth 
of  mtseiy.  At  this  point  the  precise  order  of  events 
is  not  quite  elearly  ascertainable.  It  seems  that  in 
414  or  415  a  Visigothic  host  entered  Spun  under  their 
king,  Ataulphns,  Alaric's  suooessor  by  election,  who 
had  married  Placidia,  the  sister  of  Honorius,  emperor 
of  the  West,  son  of  the  great  Theodosius.  Ataulphns 
was  now  Home's  aUy,  and  fonght  as  her  champion  in 
Spain  agunst  Saevi  and  Vandals.  A  new  era  seemed 
to  have  opened,  and  we  may  see  in  this  aliiauce  a 
propheciy  of  the  ultimate  fusion  of  Lattn  and  German 
peoples, — the  begumings,  in  fact,  of  the  modem  world. 
To  Ataulphns,  who  was  murdered  at  his  new  capital 
Barcelona,  succeeded  afler  a  brief  interval  in  415 
Walia,  a  warlike  and  ambitious  chief,  who  may  be 
sud  to  have  estabtished  the  Visigothic  or  West-Gothic 
kingdom  in  Spain  on  the  ruins  of  the  old  Roman 
Drovinoe.  Waiia  concluded  a  treaty  with  the  emperor 
Honorius,  and,  putting  himself  at  the  head  of  his 
brave  Goths,  in  a  three  years'  war  he  destroyed  or 
drove  into  remote  comeis  the  barbarous  hordes  of 
Vandals,  Alani,  and  Suevi  that  had  settled  down  in 
the  country.  Spain,  thus  reconquered,  was  nominally 
Bat»ect  to  Rome,  bnt  soon  became  really  independent 
ind  b^n  to  be  the  seat  of  a  Christian  avilizatioa 

SscnoN  n.— Spain  under  the  WEsivGkyrHs. 
The  West-Gothic  or  Vifflgothic  kingdom  in  Spain, 
foondsd  by  Walia,  lasted  for  nearly  thre^  centuries, 
from  418  to  711,  when  it  fell  before  the  Arab  or  Sara- 
oen  invasion.  Toulouse  was  its  headc[uarters ;  here 
was  held  the  court  of  the  West-Gothic  kings,  while 
Toledo  became  the  centre  of  administration  for  Spain. 
The  relations  of  the  W^t-Goths  with  Rome  varied 
from  time  to  time:  sometimes  they  were  her  friendly 
alliea,  aometimesj  nominally  at  least,  her  dependants; 

sometimes  they  roeb  in  revolt  and  were  her 
Walla.  open  enemies.  Walia,  after  his  victories 
in  Spain,  professed  to  restore  the  country 
aa  once  more  a  Roman  province  to  the  rule  of  the 
anperor  Honoriuvuid  again  we  hear  of  the  oppres- 
iionaof  imperial  offioers  and  fimctaonaries,  which  seem 
to  have  been  even  more  intolerable  to  the  Spaniards 
than  the  strifes  and  wars  of  Vandals,  Alani,  and  Suevi. 
Nor  were  these  troubles  finally  ended;  Walia  bad  by 
no  means  thoroughly  consolidated  his  oonqnesta ;  and 
the  West-Gothio  kingdom  in  Spain  cannot  be  said  to 
have  been  firmly  estabUshed  till  the  6th  century.  In 
northern  Sp«n,  in  GaUcia  more  especially,  the  Vandals 
and  Suevi  sUll  had  settlements,  and  were  quarrelsome 
neighbora.  In  428  they  routed  an  allied  army  of 
Romans  and  Goths,  and  overran  the  southern  dis- 
tricts, plundering  some  of  the  chief  cities  on  the  coast 
heioK  they  quitted  the  oountry  for  Africa  under  their 
king,  the  fiuuons  tad  sava^^e  Genseria  The  Suevi 
jet  nmained,  bnt  at  the  solicitatiwi  of  Uie  Romanised 
Bpanish  pTovincuds  of  the  southern  oitjes,  who  ^t 
themselves  threatened  with  utter  eztin<^on  b/  these 
barbarians,  Rome  offered  its  intervention,  which  was 
effectually  carried  out  by  the  king  of  the 
WestrGoths,  Theodoric  IL,  grandson  of 
Alaric.  Grossing  the  Pyrenees  in  456,  as 
Home's  representative  and  ally.  Th^oric  crushed  the 
Suevi  by  a  decisive  victory  in  the  northwest  of  Spain, 
near  A^rga.  It  would  seem  that  from  this  time  the 
Snevic  power  was  confined  within  the  limits  of  Galicia, 
which  became  in  fact  a  mere  de[>endency  of  the  West- 
Ctotluc  kingdom.  Theodoric's  victories,  so  far  from 
atraigthraing  Rome's  hold  on  Spun,  greatly  weakened 
U;  mod  this  was  what  he  himself  leaUy  intended.  He 
did  not  even  make  a  preteooe  of  restoring  the  oonntvy 
to  the  imperial  rule.  His  brother  and  suo- 
oesBor  Eurio'  (466-485)  persistently  defied 
the  empire,  completing  Theodoric's  work, 
ud  eatablishing  fay  fhrther  suooeases  in  Spain,  carried 

*  brie  liidd  to  have  aMuibiateahliltrotberTheodorio. 


into  its  remotest  western  districts,  the  West-Gothio 
kingdom  in  that  oountry  in  full  and  avowed  indepen- 
dence. Eurio  was  something  more  than  a  suooemiil 
warrior :  he  aspired  to  be  a  legislator,  and  he  had  the 
"  customs  of  the  Goths  "  recorded  in  writing  and  em- 
bodied in  a  code.  The  work  was  continued  by  his 
successor  Alaric  IL  in  the  beginning  of  the  6th  cen- 
tury, under  the  superintendence  of  civil  and  eccle- 
siastical lawyers,  and  it  was  based-miunly  on  what  was 
known  as  the  Theodosian  code  (see  Breviariuh 
Alaricanum).  The  result  was  that  a  thoroughly 
Roman  character  was  impressed  on  the  West-Gothio 
legislation,  and  that  Roman  institutions,  ideas,  and 
manners  long  survived  in  Spun.  With  the  oonvecsion 
of  the  West-Goths  from  Arianism  to  the  orthodox 
faith  in  the  latter  part  of  the  6th  century, 
under  their  kmg  Reoared  (586-589),  came  Beoared. 
in  new  infiuences  and  a  ^at  accession  of 

S3wer  to  the  ecclesiastics.  Hecared  was  the  first 
atholic  king  of  Spain.  With  the  zeal  of  a  convert 
he  set  himself  to  root  out  Arianism,  burning  Arian 
books  of  theolo^  and  frightening  his  Arian  oishops 
into  the  profession  of  the  Catholic  belief.  He  seems 
to  have  been  thoroughly  successfhl,  and  richly  en- 
dowed churches  and  monnsteries  grew  up  in  every  part 
of  Spain,  Pope  Gregory  the  Great  acknowledged  the 
good  work  of  Keouea  by  a  gift  of  sacred  relics.  Un- 
happily the  seeds  of  bigotry  and  religious 
intolerance  had  been  sown,  and  with  the  ^spaiiu 
beginning  of  the  7th  century  came  a  savage 
peraeoution  of  the  Jews,  multitudes  of  whom  had  long 
Been  settled  in  Spain  and  had  thriven,  as  elsewhere, 
by  trade  and  industry.  The  Jew  up  to  this  Uroe  seems 
to  have  found  in  Spain  a  particularly  safe  and  com- 
fortable home.  Now,  at  ^e  instanoe  of  a  West-Gothio 
king,  he  was  so  omelly  *  oppressed  and  persecuted  that 
even  the  Catholic  dergy  interposed  to  some  extent  on 
his  behalf.  A  deraee  for  the  expulsion  of  the  en^re 
Jewish  community  was  promulgated  on  one  occasion 
with  the  sanction  of  the  council  of  Toledo;  but  the 
Jew  still  held  his  ground  in  Spain  and  prospered  and 
grew  rich,  and  his  presence  in  the  country  contributed 
to  the  rapid  spread  <^  Arab  conquests  in  ^e  next 
century. 

Amonf;  the  most  oonspiouous  features  of  the  West- 
Gothio  kingdom  in  Spun  we  may  note  elec- 
tive' monarchy,  the  great  and  indeed  over-  S^^JJ 
shadowing  power  of  the  church,  an  aristo-  oothlorale. 
cracy  which  had  in  its  hands  a  very  large 
part  of  the  administration,  a  uniform  code  of  laws  for 
all  Spaniards,  with  both  a  distinctly  Roman  and  eccle- 
siastical impress  on  it  The  church  on  the  whole  seems  ' 
to  have  been  the  guiding  spirit,  and  the  Spanish  bishops 
and  clergy  were  held  in  high  esteem  for  their  learning 
and  virtue.  It  was  they  who  mainly  inspired  the  legisla- 
Uon  of  the  great  nationid  councils  of  'Toledo,  which  to 
the  WestrGoths  of  Spain  were  what  the  Witenagemot 
was  to  our  Saxon  ancestors.  The  choroh  was  the  centre 
round  which  the  whole  of  society  moved.  In  this  fact 
we  see  foreshadowed  much  of  the  future  of  Spanish  hisr 
tory,  the  supremacy  of  ecclesiastics,  the  extraordinary 
I>owers  of  the  Inquisition.  It  had  from  the  first  its  evU 
side  in  tendencies  to  bigotry  and  persecution,  but  it 
was  at  the  same  time  the  means  or  giving  Spun  laws 
very  tax  above  the  average  ideas  of  a  barbaroua  peo- 
[>le, — laws  indeed  which  in  many  respects  were  ra- 
tional, humane,  enlightened,  often  combining  the 
wisdom  of  old  Rome  with  the  kindly  spirit  of  Chris- 
tianity. The  West-Gothio  code  recognized  the  equality 
of  all  men  in  the  eye  of  the  law ;  such  barbarisms  aa 
the  assessment  of  a  man's  value  according  to  his  rank 
and  position,  or  judicial  combat  or  txial  by  ordeal,  find 
no  iMaoe  in  it  It  had  certainly  great  merits;  its 
weakness  seems  to  have  been  in  leanng  too  moi^ 
scope  on  one  nde  to  the  king,  on  the  other  to  the 

*  Nine^  thowand  Jewi  wen  cranpelled  to  noetve  baptlsa 
(Qlbbon'i  TlecMw  and  AS,  oh.  87). 
s  Limited,  bowew,  to  para  Qothio  blood. 
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clergy.  Between  the  royaj  aad  the  eccleaiasticalpow- 
ers  mdividual  freedom  was  liable  to  disappear.  There 
was  a  danger,  too,  of  human  thought  and  speculation 
being  wholly  absorbed  into  theology.  In  anything 
like  general  literature  Spun  seems  to  hare  been  de- 
oidealy  poor  during  this  period,  while  among  her  neigh- 
bors in  the  south  of  Qaul  Greek  philosoplw  was  a  fash- 
ionable study,  testifying  to  the  presence  ofconsiderable 
intelleotual  ootiTity.  Spain  under  its  West-Gothic 
kings  and  its  Oatholio  clergy  may  hare  been  a  fairly  well 
governed  country,  but  long  before  the  end  came  there 
must  hare  been  languor  and  decay  amongst  its  people. 
After  the  conquest  of  Afiica  by  Belisarius  tor  the 
emperor  Justinian,  it  seemed  possible  that  Uie  coun- 
try might  be  once  again  annexed  to  the  empire  as  a 
province ;  and  an  unsuccessful  candidate  for  the 
throne, — which,  it  will  be  remembered,  was  elective, 
—went  so  far  as  to  conclude  a  treaty  of  alliance,  and 
actually  to  cede  to  the  troops  of  the  empire  several 
towns  on  the  Mediterranean  coast.  That  a  (Jothic 
king  should  condescend  to  ask  support  from  such  a 
Decline  Quarter,  and  allow  himself  to  be  spoken  of 
and  fkUof  as  in  any  sense  the  empire's  vassal,  marks 
^tM^  a  very  decided  dectine  in  the  old  indejMD- 
dentspirit  of  the  nation.  We  may  certainly 
aasnme  that  repeated  disputes  as  to  the 
royal  soooeasion  had  undermined  its  power  for  re«st- 
anoe^  and  the  numerous  and  not  very  well  affet^ed 
Jewish  o(dony  in  their  midst  must  have  been  a  per- 
manent source  of  danger.  By  the  end  of  the  7th  cen- 
tury northern  Africa  to  the  Straits  of  Gibraltar  had 
passed  wholly  under  Saracenic  dominion.  The  strug- 
gle had  been  long  and  hard,  and  the  Westr-Gothic 
kings,  who  had  recovered  the  towns  on  the  southern 
coasts,  and  even  made  some  small  conquests  on  the 
African  shores,  had  done  something  to  prolong  it ;  bat 
in  710  a  tittle  band  of  Saracens  landed  unopposed  at 
Gibraltar,  returned  in  safety,  and  urged  their  brethren 
at  onoe  to  cross  the  struts  and  take  possession  of  the 
country.  In  the  following  year  (711)  Tint,  at  the 
head  of  afaoi^  5000  Saracen  volunteers  entered  Spain. 
A  great  Gothic  army  under  Roderick,  "  the  last  of  the 
Goths,*'  was  routed  in  the  neighborhood  of  Xeres  on 
Uie  (Hudalete,  and  the  Arab  or  Saracenic  conquest  of 
Spain,  with  the  exception  of  the  mountainous  mstricts 
01  tiie  north,  was  accomplished  with  amazing  ease  and 
rapidity.  Anything  like  a  vigorous  national  resistance 
seems  to  have  been  too  mueh  for  the  Spaniards,  ener- 
vated as  they  were  by  long  familiarity  with  Roman 
aviliiation.  *  ( w.  J.  B. ) 

Sbotion  III.— Medieval  History. 
The  Arab  invasion  of  Spain  had  been  intended  by 
The  Arab  ^"^^i  ^he  governor  of  Africa,  to  be  merely 
inTBaioQ.  A  plundering  raid  (compare  Mohammedan- 
ism, vol.  XVI,  p.  596).  Asingle  unexpected 
success,  turned  it  into  a  conquest.  T^i^had  already 
made  himself  master  of  Cordova  and  Toledo  when 
Miis&  arrived  from  Africa  and  rewarded  his  too  suc- 
oessful  lieutenant  by  consigning  him  to  prison.  But 
his  military  ability  was  too  valuable  to  be  dispensed 
with,  and  he  was  speedity  released  to  ud  in  compet- 
ing the  conquest  Within  four  yean  the  whole  Pen- 
insula, except  the  mountainous  districta  in  the  north, 
had  submitted  to  the  invaders.  It  was  now  Miis&'s 
turn  to  sufiFer  from  the Jealousy  of  his  superior.  Re- 
called to  Damascus  by  Walfd.  he  arrived  just  after  the 
caliph's  death,  and  at  onoe  fell  under  the  displeasure 
of  nis  successor  Suleim&n.  His  sons,  who  had  been 
left  to  rule  in  Spain,  were  involved  in  his  disgrace,  and 
the  &therdied  broken-hearted  on  a  pilgrimage  to  Mecca. 

1  Forthe  West43othlo  kingdom  In  Spain,  Gibbon's  Dedine  and 
Ail  should  be  oonaulted,  cnapten  31,  86,  37,  38,  41,  fil.  In  note 
122  (ch.  38)  he  remsrka  on  the  obocurlty  of  the  subject,  Spain  hav- 
InBiMd  dnrlns  thU  period  no  chronicler  like  Bede  for  the  Saxons 
orQrqtory  ol  Tours  ibr  the  Franki.  A«  to  the  Wetit^Iothic  laws, 
there  &  a  sood  deal  of  easily  accessible  Information  in  OuizoC's 
BIttory  tf  CVvOteUon,  lectnrea  8, 6, 10, 11.  Compare  Rohan  Lav, 
vol.  X&.  p.  781,  and  Sauc  Law,  vol.  zxl,  p.  226,  section  (ll). 


Few  things  in  history  are  more  remarkable  than  the 
ease  with  wnich  Spain,  a  country  naturally 
fitted  for  defenoe,  was  subdued  by  a  mere  to^SISeS 
handful  of  invaders.    The  usual  causes 
assigned  are  the  misgovemment  of  the  Visigoths,  the 
excessive  influence  eiyo^ed  by  the  clerical  caste,  inter- 
nal factions  and  jealousies^  and  the  discontent  of  nu- 
merous classes,  and  especially  of  the  Jew&   All  of 
these  doubtless  co-operated  to  fiunlitate  the  oonqnest 
and  to  weaken  the  power  of  renstanoe,  but  tJie  nal 
cause  is  to  be  sought  in  the  fact  that  the  Visigoths 
had  never  really  amalgamated  with  the  conquoed 
po[)ulation.    The  mass  of  the  inhabitants  regarded 
their  rulers  as  aliens,  and  had  no  reason  to  resent  a 
diange  of  masters.    This  feeling  was  strengihened  by 
the  conduct  of  their  new  conquerors.    The  Arab  inva- 
sion undoubtedly  brought  with  it  oonsiderable  blood- 
shed and  destruction  of  property,  but  it  was  mercifol 
when  compared  with  the  previous  inroads  of  the  Ger- 
man tribes,  and  in  the  end  it  proved  a  blessing  rather 
than  a  curse  to  the  country.   To  all  who  suoDiitted 
the  Arabs  lefl  their  laws  and  customs,  and  allowed 
them  to  be  administered  by  their  own  officials.  The 
cultivation  of  the  fields  was  left  to  the  natives,  and  tlie 
overthrow  of  the  privileged  classes  gave  rise  to  a  sys- 
tem of  small  holdings  or  properties,  which  was  one  of 
the  causes  of  the  flourishing  condition  of  agricultuie 
under  Arab  rule.    The  slaves  found  th^r  lot  much 
improved  under  a  religion  which  taught  that  the  en- 
franchisement of  a  slave  was  a  meritorious  action. 
The  Jews,  as  they  had  suffered  most  under  the  Visi- 
goths, were  the  chief  gainers  from  a  conquest  which 
they  had  greatly  contributed  to  bring  about  But  noth- 
ing was  BO  influential  in  securing  ready  submissitm  to 
the  Arabs  as  their  tolerance  in  religious  '^^■gKao^ 
matters.   Even  the  most  bigoted  adherents 
of  Islam  found  a  practical  check  to  their  seal  for  prose- 
lytism  in  the  loss  that  would  accrue  to  the  exchequer. 
The  Christians  had  to  pay  a  poll-tax.  which  varied 
according  to  the  class  to  which  they  belonged.   AU  - 
property  was  snlgeot  to  the  khard^,  a  tax  proportioned 
to  the  produce  of  the  soil,  but  converts  to  Moham- 
medanism were  excused  from  the  poll-tax.    A  dnical 
chronicler  of  the  8th  century,  while  bewailing  the  sub- 
jection of  Spain  to  an  alien  race,  says  nothing  against 
the  conquerors  as  the  professors  of  a  hostile  religion. 
His  silence  is  an  eloquent  testimony  to  the  haughty 
tolerance  of  the  Arabs. 

As  time  went  on,  and  the  Arabs  felt  more  secure  in 
Uieir  position,  their  rule  became  not  unnaturally 
harsher.  Many  of  the  treaties  which  had  secured 
favorable  terms  to  the  conquered  were  broken,  and  the 
Christians  were  provoked  to  resistance  by  persecution. 
A  notable  instance  of  this  waa  the  edict  making  dr- 
cnmdsion  compulsory  for  Christians  as  well  as  Mos- 
lems. Greater  hardships  still  were  endured  by  the 
'^renegades,"  most  of  whom  had  embraced  Moham- 
medanism from  a  desire  for  safe^  or  for  temporal  gain, 
and  who  found  that  return  to  the  old  faith  was  blocked 
both  to  themselves  and  to  their  children  by  the  law 
which  punished  a  perverted  Mussulman  with  death. 
At  the  same  time  their  social  position  waa  intolerable, 
and  they  were  excluded  from  all  lucrative  offices  and 
from  all  share  in  the  government.  Their  discontent 
led  to  numerous  and  stubborn  rebellions,  but  they  be- 
long to  a  later  period,  and  in  the  8th  century  the 
chroniclei-s  record  only  a  single  rising,  that  of  the 
Christians  of  Bt^a,  and  they  seem  to  have  been  men^y 
the  tools  of  an  amtntious  Arab  chieftain. 

It  was  fortunate  for  the  Arabs  that  they  succeeded 
at  first  in  conciliating  the  natives,  as  other- 
wise their  rule  in  the  Peninsula  would  have 
been  shortr-lived.    Internal  discord  offered   "  oottK 
the  Christians  an  easy  opportunity  for  auo- 
cessful  revolt  if  they  had  chosen  to  avail  themselves 
of  it.    The  conquerors  were  united  by  religion  but  not 
by  race.   When  the  task  of  conquest  was  achievedt 
and  the  need  for  unity  was  removcn  by  the  sabmission 
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of  the  vast  nuOority  of  the  natives,  qaarrels  arose  be- 
tween the  variouB  noes  which  had  taken  part  in  the 
invaaoii.  Besides  the  ibabe  proper,  who  regarded 
themselves  as  the  true  oonquerinx  race,  there  were 
Berbers  or  Mows,  Egyptians,  and  Syrians.  So  diffi- 
cult was  it  to  prevent  their  quarrels  that  it  was  found 
necessary  to  subdivide  the  conouered  territory  and  to 
allot  separate  settlementa  to  the  different  tribes,  a 
measure  which  only  tended  to  perpetuate  their  differ- 
ences. Matters  were  made  worse  by  the  constant 
efforts  of  ambitious  chieftains  to  raise  themselves  to 
power  or  to  ruin  their  more  succesaful  equals.  The 
first  forty  years  of  Arab  rule  in  Spain  are  a  period  of 
wofiU  coQiusion,  and  it  is  difficult  even  to  enumerate 
the  names  of  the  emirs  who  followed  eaoh  other  in 
rapid  saooession.  The  great  empire  of  the  Arabs  be- 
gan to  fall  to  pieces  as  soon  as  it  had  reached  its  great- 
est extent.  A  movement  whose  end  was  conquest 
began  to  fail  direcdy  it  ceased  to  conquer.  The  over- 
throw of  the  Omayyad  dynasty  by  the  Abbasids  vraa 
a  proof  that  disorder  prevailed  at  the  centre.  The 
extremities  inevitably  displayed  the  same  symptoms. 
Each  new  caliph  sent  a  fresh  emir  to  Spain ;  the  gov- 
ernor of  Africa  claimed  to  interfere  in  the  affairs  of  a 
orovince  which  had  been  conquered  by  one  of  his  pre- 
decessors; aud  the  native  chiefs  were  oflen  unwilling 
to  submit  to  a  new  ruler  whose  arrival  was  the  result 
of  a  revolution  in  which  they  had  no  share  and  which 
they  would  have  prevented  if  they  oonld.  A  capable 
and  energetic  governor,  confronted  with  intenial  dis- 
sensions and  always  dreading  the  arrival  of  a  suooes- 
Bor  to  snpersede  him,  oould  only  devise  one  way  of 
solving  the  problem.  The  Arabs  were  unable  to  live 
at  peaoe,  and  the  one  means  of  preventing  them  fVom 
mmng  with  eadi  other  was  to  find  them  new  lands  to 
oonquer.  Hence,  came  the  frequent  invasions  of  Gaul, 
pow  ruled  by  the  degenerate  Merwinffa,  which  resulted 
in  the  conquest  of  the  provinces  of  Septimania  and 
Narbonne,  and  at  one  time  threatened  to  sulgect  the 
whole  of  western  Europe  to  the  successor  of  Moham- 
med. But  the  battJea  of  Toulouse  (721)  and  of  Tours 
(732)  checked  the  advance  of  the  Moslems,  and  by  759 
they  had  been  compelled  to  retire  from  all  possessions 
beyond  the  Pyrenees.    Thus  thrown  back  npon  the 

SenioBula,  it  seemed  probable  that  their  empire  in 
pwD  would  speedily  succumb  to  Uie  disruptive  forces 
which  had  no  longer  any  ^tranal  outlet. 

From  this  iate  the  Arab  power  was  saved  by  *Abd 
al-Raljm&n  (Abderame),  the  one  survivor 
oxATTADs.  of  the  Omayyad  dynasty,  who  sooeeeded 
■Abd  ai-  ^  ^^^8  series  of  romantic  adventures 

Wal|r^**f,  in  escaping  from  the  general  massacre  of 
his  family  (see  vol.  xvi.  p.  600).  His  ar- 
rival in  the  Peninsula  was  welcomed  by  those  Arab 
chieftains  who  had  ends  of  their  own  to  gain  or  who 
saw  how  impoKible  it  was  for  Spain  to  be  ruled  from  a 
distant  centre  like  Damascus  or  Baghdad.  The  resist- 
ance of  the  Abbasid  emirs,  Yhsuf  and  *Alf  b.  Mog- 
hitfa,  was  overcome.  'Abd  al-Rahmin  was  enabled  to 
fbunl  a  new  Omayyad  dynasty  at  Cordova.  He  and 
his  imme^ate  successors  seem  to  have  contented  them- 
aelves  widi  Uie  title  of  ema,  but  all  oonneodon  with 
the  eastern  caliphate  was  out  off,  and  Spain  became 
independent  under  its  new  rulers.  The  reign  of  'Abd 
ml-Bahmdo  L  was  spent  in  almost  constant  warfare. 
1^0  sooner  had  he  reduced  the  sonthem  provinces  than 
m.  revolt  broke  out  in  Saragossa  under  ^osein  b.  Yahya. 
Oriven  from  Spain,  where  he  had  raised  the  black 
standard  of  the  Abbasid  caliph,  ^oseio  fled  to  the 
court  of  Charlemagne  and  implored  his  assistance. 
The  Frankish  army  restored  Hosein  to  power,  but  on 
its  return  was  almost  destroyed  by  the  Basque  mouu- 
ta-ineers  in  the  famous  yalley  of  Roncesvalles  (778). 
After  a  siege  of  two  years  Saragossa  was  taken,  ^o- 
sein  was  put  to  death  as  a  rebel,  and  the  whole  coun- 
try np  to  the  Pyrenees  was  compelled  to  submit  to  the 
Om^yad.  A  foimidable  liung  of  the  sons  of  Ttisuf 
was  put  down  in  786,  and  'And  al-Ra^mdn  was  en- 


abled to  devote  the  bst  two  years  of  bis  life  to  the 
arts  of  peace  and  to  the  construction  of  his  famous 
mosque  at  Cordova.  Before  his  death  he  settled  the 
succession  on  his  third  son,  Hish&m,  who  had  been  ' 
bom  in  Spain,  and  compelled  his  followers  and  his 
elder  sons  to  swear  fealby. 

Hish&m's  rragn,  which  lasted  only  eight  years  (788- 
796),  was  comparatively  uneventful.  He 
was  suooessful  m  foiling  the  attempt  of  his 
elder  brothers  to  seize  the  throne,  but  a  projected  in- 
vasion of  Gaul  was  repulsed  by  the  courage  of  the 
count  of  Toulouse.  Hishim  was  a  devotee, — strict  in 
the  performance  of  religious  duties  and  absorbed  in 
works  of  charity.  He  completed  the  mosque  which 
his  lather  had  began,  and  endeavored  to  make  Cor> 
dova  the  educational  centre  of  Islam.  His  son  aud 
successor,  Al-9akam,wa8  of  a  very  different  „ 
temperament  With  a  keen  enjo:pient  of  *" 
the  pleasures  of  life,  Al-^akam  disregarded  the  pre- 
cepts of  the  Koran  which  forbade  the  use  of  wine,  and 
his  lax  practices  irritated  the  fajfilks,  the  "  scribes  " 
of  Mohammedanism.  The  inability  of  the  Arabs  to 
adapt  themselves  to  a  life  of  peace  ^und  expression  in 
a  number  of  isolated  risings,  of  which  the  mt^t  not- 
able took  place  in  Toledo  and  Cordova.  The  inhabi- 
tants of  Toledo  had  never  forgotten  that  their  city  had 
once  been  the  eapitd  of  Spam,  and  most  of  them  be- 
longed to  the  class  of  ^'renegades,"  who  had  no  real 
attachment  to  the  dominant  faith,  Al-^akam  deter- 
mined to  suppretB  their  discontent  by  a  notable  act  of 
crud  treachery.  Fei^in^  the  most  complete  good- 
will, he  invited  the  chief  adzens  to  a  banquet  in  honor 
of  the  presence  of  his  son  in  Toledo.  As  they  entered 
the  door  they  were  conducted  to  an  inner  chamber 
and  massacred  by  a  band  of  assassins.  More  than 
seven  hundred  are  said  to  have  perished  on  this  *'  day 
of  the  fosse  "  (807),  and  the  citizens,  deprived  of  their 
leaders,  submitted  with  the  torpor  of  despair.  The 
fate  of  Toledo  terrified  the  Cordovans,  and  postponed 
their  rising  for  seven  years.  But  in  814  the  murder 
of  a  blacksmith  by  one  of  Al-^^am's  body-guard 
provoked  a  terrible  outbreak.  Besieged  in  his  palace 
by  the  infuriated  mob,  Al-I^akam  orKy  escaped  death 
by  his  own  coolness  and  presence  of  mind.  A  de- 
tachment of  bis  guard  was  sent  to  fire  the  houses  of 
the  citizens ;  the  mob  hurried  off^  to  save  th^  fami- 
lies and  goods ;  and  a  sodden  charge  of  the  emir  and 
his  soldiers  threw  them  into  complete  disorder.  With 
politic  severity  A1-^akam  destroyed  a  whole  quarter 
of  the  city  and  condemned  all  the  inhabitants  to 
exile.  Fart  of  them  found  a  new  home  in  Africa, 
but  others,  after  a  temporary  sojourn  in  Alexandria, 
conquered  Crete,  where  they  louoded  a  dynasty,  which 
lasted  till  961,  when  the  island  was  recovered  by  the 
Greeks.  The  falfihs,  the  real  instigators  of  the  rebel- 
lion, were  treated  with  conspicuous  leniency,  and  their 
leader,  ^aliit,  was  even  admitt^  to  AI-Hakam's  favor. 

By  the  end  of  the  8th  century  it  bad  become  evident 
that  the  Arabs  had  committed  a  great  error 
in  not  reducing  the  whole  Peninsula,  uid 
that  the  contemptuous  indifference  mth 
which  they  had  I«t  the  northeni  mountains  to  a  hand- 
M  of  refugees  was  destined  to  bring  its  own  punish-  . 
ment  The  eariy  history  of  the  Ciiristian  states  of 
Spain  is  wrapped  in  a  mist  of  fable  and  legend,  but  it  is 
not  hard  to  discern  the  main  outlines.  A  scanty  band 
of  warriors,  headed  \>y  Pelayo,  probably  a  member  of 
the  Visigothic  royal  family,  found  refuge  in  the  cave 
of  Covadonga,  among  the  inacces-sible  mountains  of 
Asturias.  Their  own  braveir  and  the  difficuUies  of 
the  country  enabled  them  to  hold  their  own,  and  they 
became  the  rallying  point  for  all  who  preferred  a  life 
of  hardship  to  slavish  submission.  The  formation  of 
a  Christian  kingdom  was  the  work  of  Pelayo's  grand- 
son. Alfonso  I.,  who  seized  the  opportunity  when  the 
Arabs  were  occupied  in  the  disputes  attending  the 
accession  of  'Abd  al-Rabm&n  I.  After  driving  the 
Berbers  from  (ralicia,  Alfonso  advanced  with  his  vio- 
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torious  troops  aa  &r  as  the  Douro.  But  he  had  not 
followers  enough  to  colonize  the  conquered  territory, 
and  contented  himself  with  the  northern  districts, 
kaving  a  desert  to  form  a  natnral  boundary  between 
himself  and  the  Moors.  Alfonso's  son  and  auooessor, 
EVada  I.  (765-775).  6zed  his  capital  at  Oriedo,  but 
the  greater  part  of  his  reign  was  occupied  with  the 
BUDpression  of  internal  disorders,  and  he  ultimately 
fell  a  victim  to  assassination.  His  throne  was  success- 
ftiUy  usurped  by  his  cousin  Aurelia  and  his  nephew 
Silo,  both  of  whom  sought  security  against  domestic 
enemies  in  an  alliance  with  'Abd  al-RaQm&D.  On  the 
death  of  Silo  (784)  a  party  amon^  the  nobles  elected 
Fraela's  son,  Alfonso  11. ,  but  for  six  years  the  western 
half  of  the  kingdom  obeyed  a  bastard  son  of  Alfonso 
L  by  a  Moorish  captive,  nicknamed  from  his  origin  El 
Maurecato.  Under  Alfonso  the  Chaste,  whose  long 
teign  hated  till  842,  the  Christian  kingdom  of  Oviedo 
WBB  firmly  established.  It  is  impossiUe  to  find  any 
aoourate  account  of  his  achievements.  The  monkish 
ohronidere  are  hardly  trustworthy  authorities  for  mili- 
tary history,  and  they  prefer  to  confine^  themselves  to 
the  more  congenial  street  of  the  founding  and  endow- 
ment of  churches.  Tne  discovery  of  the  pretended 
tomb  of  St  James  at  Compostella  is  in  their  eyes  the 
greatest  event  of  the  reign,  and  it  undoubtedly  aided 
to  ^ve  a  religious  character  to  the  war  which  was 
destined  to  be  the  great  crusade  of  the  west. 

Alfonso  II. 's  reign  witnessed  the  establishment  of 
another  Christian  state  in  Spain.  Charles  the  Great 
had  been  too  much  occupied  elsewhere  to  avenge  the 
great  disaster  at  Boncesvalles,  but  he  was  only  waiting 
for  his  opportunity.  This  was  offered  in  800  by  the 
treachery  of  anothersoTemor  of  Saragoasa,  who  had 
revolted  ag^nst  Al-^kam  and  sought  assisCanoe  from 
the  Franks.  Charles  himself  was  on  his  way  to  Italy 
to  assume  the  imperial  crown,  but  he  sent  his  son 
Louis  across  the  Pyrenees.  In  his  &rst  campaign 
Loms  reached  the  Ebro,  but  he  had  to  return  in  801 
to  vanquish  the  obstinate  resistance  of  Barcelona. 
The  administraUon  of  the  "Spanish  mark"  was  in- 
trusted to  Bera,  a  man  of  Glothio  descent,  who  proved 
fully  capable  of  the  task  imposed  upon  him.  The 
attacks  of  the  Arabs  were  repulsed  and  their  last  pos- 
sessions beyond  the  Ebro  were  lost  in  811,  when  Tor- 
t08B^  after  a  sie^e  of  two  years,  succumbed  to  the 
forces  which  Louis  the  Pious  had  again  led  over  the 
mountains.  Henceforth  the  province  was  ruled  by 
the  oounts  of  Barcelona,  as  zepresentativee  of  the 
Frankish  kings. 

To  avoid  the  difficulty  of  frequent  franutions,  It  will 
be  best  to  sketch  in  advance  the  main  outline  of  the 
history  of  the  Christian  states  down  to  the  formation 
of  the  three  kingdoms  of  Ara^on,  Castile,  and  Na- 
varre, leaving  their  relations  with  the  Moors  to  be 
nairated  in  connection  with  the  caliphate  of  Cordova. 
It  is  iinpoBsible  to  do  much  more  than  trace  the 
dynastic  and  geographical  changes,  as  their  mutual 
quarrels  are  intricate  and  wearisome,  and  of  little  im- 
portance except  as  ptrolonging  the  rule  of  the  Arabs 
in  the  Peninsula.  The  county  of  Barcelona 
gwint|r  of  jji^y  be  dismissed  with  a  few  words.  It 
(81S-1160).  continued  for  some  time  to  be  subject  to 
EVankish  suzenunty,  and  it  suffered  from 
the  disorders  that  followed  the  break-up  of  Charies  the 
Great's  empire.  Bera,  its  first  count,  was  exiled,  and 
his  successor,  Bemhard,  nhiyed  a  prominent  part  in 
the  intrigues  of  that  troubled  period.  At  one  moment 
he  added  Septimania  to-  the  Spanish  mark,  at  another 
he  was  disgraced  and  exiled ;  and  finuly  he  was 
treacherously  murdered.  In  the  later  jwrt  of  the  9th 
century  all  connection  with  Septimania  was  cut  off, 
and  Wilfrid  the  Hairy  (d.  907)  was  able  to  make  the 
county  hereditary  in  hia  family.    With  its  mixed 

g)puIation  and  its  long  line  of  coast  the  county  of 
arcelona,  or  Catalonia  as  it  came  to  be  called,  was ' 
more  involved  in  the  affairs  of  Gaul  than  of  Spain.  \ 
Berengar  I.  annexed  the  county  of  Carcassonne  and 


other  districts  north  of  the  Pyrenees  (about  1050- 
1076),  and  Berengar  III.  (1092-1131)  obtained  Prov- 
ence by  marriage.  On  the  latter's  death  Catalonia 
and  the  teansmontane  territories  were  divided  betweea 
his  two  sons,  and  in  1150  Berengar  IV.,  by  marriage 
with  Queen  Petronilla,  obtained  the  kinMom  of  Ara- 
gon,  with  which  Catalonia  was  henceforth  united. 

The  history  of  Oviedo  is  more  important  and  more 
complicated.  Alfonso  II.  's  successors,  Ra- 
miw)  I.  (842-860)  and  OrdoHo  L  (850-866),  5  offlS 
had  to  contend  both  with  the  great  nobles,  or  Leon, 
who  aimed  at  independence,  and  with  the 
Basques,  who  had  never  learnt  to  submit  to  orderiy 
rule.  Alfonso  HL,  in  a  long  reign  of  nearly  fifty  years 
(866-910),  won  the  title  of  "The  Great^'  from  the 
success  which  attended  his  arms.  While  his  plunder- 
ing raids  extended  as  far  as  Coimbra  and  Lisbon,  he 
really  advanced  his  frontiers  to  the  Bouro,  and  in  order 
to  defend  these  more  exposed  territories  he  transforred 
his  capital  from  Oviedo  to  Leon,  on  the  ftirther  mde 
of  the  mountains.  In  accordance  with  the  universal 
custom  of  the  Germans,  Alfonso  divided  his  territories 
among  his  three  sons,  Garcia  receiving  the  southern 
districts  with  Leon  as  a  capital  Ordono  II.  western 
Galicia,  and  Fruela  U.  the  original  district  round 
Oviedo.  In  931,  however,  the  kingdom  was  agun 
united  under  Ramiro  II.,  a  son  of  Ordofio  II.,  and 
henceforth  called  after  the  new  capital,  Leon.  Under 
Ramiro,  a  great  warrior  against  the  Arabs,  we  first 
hear  of  a  district  that  was  destined  to  become  the 
most  important  in  Spain.  The  border  territory,  a 
march  to  the  southeast  of  Leon,  previously  Bardulia, 
was  now  known  as  Castile,  from  the  number  of  castles 
that  had  been  ruaed  to  nold  it  against  the  infidds. 
Its  count,  FemsD  Gonzales,  was  the  most  powerfril 
noble  in  the  kingdom  of  Leon,  and  sought  to  make 
himsdf  independent  Ramiro  reduced  him  to  sub- 
mission and  then  boiind  him  to  his  side  by  manrii;^ 
his  eldest  son  to  die  count's  daughter.  Ordo&o  IlL 
(950-957)  sought  to  emulate  his  father's  achievements 
agiunst  the  Arabs,  but  was  hampered  by  the  revolt 
of  his  brother  Sancho  and  his  father-in-law  Feman 
GKjnzales.  Sancho  L  (957-966)  found  an  enemy  in 
his  recent  ally,  who  attempted  to  place  a  rival  king 
upon  the  throne,  and  he  could  onlv  procure  restoration 
to  his  kingdom  by  an  alliance  witn  the  caliph  of  Cor- 
dova. This  aJliance  lasted  during  the  minority  of  his 
son,  Ramiro  IIL  (966-982),  who  was  deD(»ed  by  the 
malcontent  noUes  id  favor  of  lus  unde  Bermudo  IL 
(982-999).  The  hitter,  too  mild  a  ruler  for  sax^ 
troubled  times,  had  a  hard  struggle  against  domestic 
treachery  and  foreign  enemies,  and  left  a  desolate 
kingdom  to  his  son  Alfonso  V.  Alfonso  suooeeded  in 
restoring  order,  and  to  his  retgn  are  attributed  the 
most  important  of  the  fuerot,  on  which  were  based 
the  local  institutions  of  Lis  kingdom. 

Meanwhile  a  new  kingdom  had  sprung  up  to  the  east 
of  Leon,  which  for  a  time  seemed  likely  to  Bi—of 
become  the  chief  state  of  Christian  Spain.  HftTane, 
The  district  in  the  western  Pyrenees  border-  ^^"^ 
ing  on  the  Bay  of  Biscay  was  the  most  Aragw? 
defensible  position  in  the  Peninsula.  It 
was  there  that  the  Basques  had  held  out  against  the 
German  invaders,  and  that  the  Soevi  had  found  a 
reftige  from  the  Tisigotha  The  sovereignty  of  the 
Moslems  and  of  the  Franks  had  been  in  turn  Eicknowl- 
edged,  but  had  never  been  more  than  nominal.  About 
the  beginning  of  the  10th  century  Sancho  founded  here 
the  kingdom  of  Navarre,  and  he  succeeded  in  extend- 
ing his  rule  as  far  as  the  lower  Ebro.  His  means  of 
defence  were  primitive  but  effident.  When  attacked 
by  the  infidels  in  overwhelming  numbers  he  retired 
to  the  inaccessible  mountains,  and  recovered  the  lost 

Sound  as  soon  as  the  enemy  had  turned  his  bock, 
is  grandson,  Sancho  the  Great  (970-1035),  profited 
hj  the  disasters  which  befell  Leon.  He  married  the 
Bister  of  Garcia,  count  of  Castile,  and  when  his  brother- 
in-law  fell  a  victim  to  a  conspiracy  he  seized  the  oppor- 
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tuni^  to  avenge  hu  death  by  anDexin^  the  northern 
portion  of  his  country.  In  1034  he  pioked  a  quarrel 
with  Bennudo  III  (1028-1037),  the  son  and  soooeBSor 
of  Alfonso  v.,  and  conqoered  eastom  Leon  as  far  as 
the  river  Cea.  More  important  were  his  aoquisi- 
tions  in  the  southeast  of  Navaiie.  Pardy  by  mar- 
riage connections,  and  pwtiy  by  the  aword,  he  obtained 
poBseaeidn  of  the  counties  of  Arason,  Sobrarbe,  and 
Bibagosya,  lAich  had  for  years  been  struggling  to 
maintuo  their  independence  against  the  Mussulman 
gOTemor  of  Saragossa.  These  considerable  territories 
Sancho  divided  on  his  death  (1035)  among  his  foar 
sons,  and  the_  division  is  an  important  event  in  the 
history  of  Spain.  Gkrcia,  the  eldest,  received  Navarre, 
with  a  smaO  district  on  the  right  bank  of  the  Ebro  ; 
Ferdinand,  the  second  son,  obtained  Castile,  with  the 
addition  of  the  district  of  Pidencia,  which  had  been 
wrested  from  Leon ;  the  counties  of  lUbaKOr^a  and 
Sobrarbe  passed  to  Gonzalo,  and  that  of  Aragon  to 
Bamiro,  a  bastard. 

The  death  of  Sancho  the  Oreat  seemed  to  offer  Ber- 
mudo  IIL  an  opportunity  for  recovering  his  lost  ter- 
ritories, and  he  at  once  collected  his  forces  to  attack 
Ferdinand.  In  a  pitched  battle  near  the  river  Carrion, 
Bermudo  was  defeated  and  killed,  and  the  conqueror 
at  once  annexed  Leon  with  its  dependenoies— Oalicia 
and  Asturias — to  his  new  kingdom  of  Castile  (1037). 
The  eldest  brother,  Qarcia,  resented  a  change  which 
threatened  to  deprive  Navarre  of  the  pre-eminence 
which  it  had  enjoyed  under  his  father.  To  gratify  bis 
jealousy  he  did  not  scruple  to  ally  himself  with  the 
emirs  of  Saragossa  and  Tudela.  But  in  the  hatUe  of 
Atapaerca  (lw4)  the  unnatural  oiMklition  was  defeated, 
Oarda  lost  his  life  on  the  field,  and  Ferdinand  added 
to  (jastile  the  district  on  the  right  of  the  Ehro,  leav- 
ing the  rest  of  Navarre  to  his  nephew,  Sancho  IV. 
Meanwhile  Ramiro,  equaUv  ambitious  and  suocessful, 
irat  rid  of  his  brother  (Jonzales,  and  seized  upon 
Sobrarbe  and  Ribagor^a  to  form,  with  his  own  inheri- 
tance, the  kingdom  of  Aragon.  Henceforth  the  his- 
tory of  Chrisban  Spain  centres  round  the  two  great 
states  of  Castile  and  Aragon.   Leon,  much  to  the  dis- 

Cof  its  inhabitants,  oecomes  a  province  of  the 
ler,  and  Navarre  is  soon  afterwards  deprived  of 
independence  by  its  more  powerful  neighbor. 

We  most  now  return  to  the  histoiy  of  the  Arabs. 
Under  *Abd  al-Rahm&n  11.  (822-852),  one  of  the 
mildest  and  most  cultivated  of  the  Omajyad  dynasty, 
oiuTTADB  *  period  of  disorder  and  anarchy 

(^uu).  which  might  have  ruined  his  power  if  the 
northern  states  had  been  prepared  to  take 
advantage  of  it  Toledo,  which  had  reoovered  its  in- 
dependence soon  after  the  ' '  day  of  the  fosse, ' '  was  not 
'Abd  ai-  reduoed  until  after  a  desperate  struggle  of 
Ka^minC  B>S^^  years,  and  then  ita  fell  was  mainly 
due  to  internal  quarrels.  More  serious 
was  the  growing  spirit  of  insubordination  among  the 
Christian  population  of  the  south.  In  spite  or  the 
tol^nce  with  which  the/  were  treated,  the  jpriests 
persisted  in  preaching  agamst  the  rule  of  the  mfidel. 
Under  the  leadership  of  Eulogius  and  his  fnend  Al- 
vaio,  a  fanatical  sect  was  form^  which  sought  to  em- 
ulate the  gloiy  of  the  early  martyra  So  averse  was 
the  Government  to  resort  to  persecution  that  it  was 
onW  bv  paUidy  blaspheming  Mohammed  that  they 
coiud  bnng  themselves  under  the  penalties  of  the  law. 
Eleven  persons  were  put  to  death  for  such  conduct, 
who  are  celebrated  in  Spanish  history  as  the  "  martjTS 
of  Cordova."  It  was  in  vwn  that  the  moderate  party 
denonnoed  their  conduct  as  wanton  suicide ;  the  en- 
thusiasts persisted  iu  their  defiant  conduct. 
Mohammed  (852-866),  sterner  and  more 
narrow-minded  than  his  predecessor,  was 
not  unwilling  to  take  repressive  measures,  and  the 
execution  of  Eulogius,  who  had  been  chosen  arch- 
Inshop  of  Toledo,  seems  to  have  checked  lor  a  time 
the  thirst  for  mart^om.  But  the  movement  had 
moeeeded  in  ptovokmg  a  feeling  of  distrust  between 
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the  two  religions,  and  it  was  difficult  to  return  to  the 
old  attitnde  of  easy  tolerance.  The  renegades ' '  found 
their  position  altered  for  the  wone,  and  under  Moham- 
med they  were  jealously  eraduded  from  all  the  higher 
offices  of  state. 

A  series  of  revolts  showed  how  prevalent  was  the 
feeling  of  discontent.  The  Qothic  family  of  Benf- 
Casf,  which  had  embraced  Mohammedanism  in  order 
to  advance  itself,  had  become  extremely  powerful  in 
Aragon.  Miisi,  the  head  of  this  family,  made  him- 
self master  of  Saragossa,  Tudela,  and  Huesca,  con- 
cluded a  t^ose  alliance  with  Toledo,  which  had  again 
recovered  its  independence,  and  claimed  to  be  the 
"  third  king  in  Spain. "  Miis&'s  death  in  862,  in  a 
war  with  Ordoilo  I.  of  Oviedo,  enabled  Mohammed  to 
regain  Tudda  and  Saragossa,  but  his  troops  were  soon 
expelled  by  Miis&'s  sons,  and  the  Beni-Casf,  with  the 
help  of  Alfonso  III.,  were  for  a  loaf  time  able  to 
bid  defiance  to  the  authority  of  the  emu*.  About  the 
same  time  an  independent  state  was  formed  in  the  west 
by  Ibn-Merwdn,  a  renegade  of  Merida.  But  by  far 
the  most  formidable  of  these  risings  was  that  of  '(}mar 
b.  Haf^iin,  who  began  as  a  brigand  in  the  mountains 
of  Andalusia,  but  whose  castle  at  Bobastro  became  the 
centre  of  all  the  dissatisfied  Christians  and  rene^ules 
of  the  south.  Neither  Mohammed  nor  his  son  and 
successor  Mondhir  (886-888)  could  reduce  this  im- 
pregnable fortress,  and  for  years  'Omar  was  the  real 
ruler  of  Andalusia.  His  authority  was  far  greater  than 
that  of  the  emirs  had  ever  been ;  his  administration 
of  justice  was  rude  but  efficient ;  and  the  Arab  his- 
torians maintain  that  a  girl  laden  with  treasure  could 
in  his  time  cross  the  mountains  in  safety. 

The  premature  death  of  Mondhir,  a  Iwave  and  ohiv- 
alrous  prince,  gave  the  suooesmon  to  his 
brother  'Abdalbh  (888-902),  who  ascended  'AbcUiah. 
the  throne  at  a  very  critical  moment  Not 
only  had  the  rising  of  the  Christians  and  renegades 
assumed  an  almost  national  character,  but  the  Arab 
nobles  had  taken  advantage  of  the  general  disorder  to 
assume  the  independence  that  was  so  congenial  to 
them.  'Abdallah,  considering  the  latter  danger  the 
more  formidable,  soiight  to  gain  over  the  Spaniards, 
and  even  offered  Ibn  9a%in  the  government  of  Regie, 
on  condition  that  he  would  acknowledge  himself  aa 
sovereign.  But  the  negotiaUon  ciune  to  nothing,  and 
the  only  result  was  to  provoke  the  indignatioo  of  his 
own  race  against  the  emir.  Lu(^ly  for  him  the 
Spaniards  had  an  old  ckbt  to  pay  off  iwunst  the  Arabs, 
who  had  long  treated  them  with  insufferable  contempt. 
In  various  dWiots  a  desperate  dvil  war  broke  oat, 
which  was  desb*uctive  of  aU  law  and  otder,  bat  was 
not  directly  aimed  against  the  central  Gkivemment 
The  most  violent  struggle  was  in  the  province  of  Etvink 
where  for  a  time  the  natives  got  the  upper  hand,  and 
it  was  only  after  a  desperate  conflict  that  the  Arab  . 
domination  was  maintained  by  the  heroism  of  two  suc- 
ces^ve  leaders,  Sauw&r  and  Sa'fd.  In  Seville  a  similar 
contest  arose,  and  'Abdallah,  after  attempting  in  vain 
to  hold  the  balance  between  the  two  parties,  was  at 
last  compiled  to  espouse  the  cause  of  the  Arabs.  An 
insurrection,  in  which  the  life  of  Mohammed,  the 
emir's  eldest  son,  was  in  imminent  danger,  was  pun- 
ished with  ruthless  severity ;  but  it  was  the  Arab 
nobles  who  profited  by  the  success  to  make  themselves 
absolute  masters  of  the  province.  The  central  authority 
was  almost  powerless.  Most  of  the  provincial  gover- 
nors had  thrown  off  all  connection  with  Cwdova,  and 
the  others  only  rendered  obedience  when  it  was  con- 
venient to  themselves.  But  at  the  moment  when 
matters  seemed  at  their  worst  the  tide  turned.  In  890 
'Abdallah  won  his  first  victory  over  Ibn-Hafniin,  and 
during  the  remainder  of  bi.^  reign  he  gradually  re- 
covered power  in  the  revolted  provinces.  The  work 
was  continued  by  his  son  and  successor,  , 
'Abd  al-Rahmin  (or  Abderame)  IIL  (912- 
961),  the  greatest  of  the  rulers  of  Cordova. 
Under  this  prince,  who  at  last  assumed  the  title  of 
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caliph,  the  unity  of  MiuBulman  Spun  was  fear  tbe  time 
restored. 

No  sooner  had  'Abd  al-Ba^m&Q  oompleted  the  first 
part  of  his  taalc  by  the  reduction  of  the  family  of  Ibn- 
Qa^n  than  he  found  himself  confronted  bv  two  dan- 
gers. In  Africa  the  FaUmites  were  establishins  a 
great  empire,  and  it  was  almoat  oertun  that  tnt^ 
would  tarn  their  attention  to  Spun  as  soon  as  their 
power  was  seeore  in  the  southern  continent.  In  the 
north  ibe  Christian  states  bad  profited  the  long 
anarchy  among  their  old  foes  and  were  assuming  a 
very  threatening  attitude.  Alfonso  III.  had  moved 
his  capital  across  the  mounttuns  to  Leon,  and  Sancho 
had  recently  created  the  kingdom  of  Navarre.  As 
regards  Afnca,  *Abd  al-Ba^m&n  contented  himself 
with  enoonra^ng  and  subsidizing  the  princes  that  still 
held  out  against  the  Fatjmites,  and  with  obtaining 
posaesston  of  Ceuta,  so  as  to  have  complete  oommand 
of  the  straits.  The  northern  danger  was  the  more 
pressing.  In  914  Ordofio  XL  made  a  successful  raid 
into  the  territory  of  Merida,  and  two  years  later  he 
defeated  the  armv  which  had  been  sent  to  araige  the 
insnlt.  Althougn  Merida  had  not  yet  retained  to 
submission,  *Abd  al-Rahm&n  was  detennined  to  con- 
ciliate his  subjects  by  proving  his  alxlity  to  defend 
thfon.  He  spared  no  pains  to  collect  a  magnificent 
army*  and  his  efforts  were  rewarded  in  918  by  a  great 
victory  over  the  oombined  forces  of  Leon  and  Navarre. 
This  was  the  first  of  a  series  of  suooesafol  oampaigns, 
in  the  course  of  which  he  penetrated  as  far  as  Sancno's 
<mpital,  Pamplona.  Bnt  his -victories  brought  him 
little  beyond  glory  and  revenge.  As  soon  as  bis 
troops  were  withdrawn,  the  enemy  showed  himself  to 
be  really  unoonqnered.  In  921  Ord<^o  is  said  to  have 
advanced  within  a  day's  journey  of  Cordova,  and  in 
923  Sanc&o  excited  a  panic  in  Mussulman  Spun  by 
the  oaptore  of  Yiiniam.  But  the  disorders  in  Leon 
that  followed  Ordoffo  H.  *s  death  were  a  great  Uow  to 
the  Christians,  and  enabled  'Abd  al-Rabm^  to  com- 
plete his  work  of  internal  reorganization  and  to  turn 
bis  attention  to  resisting  the  Fatimtte  conquest  of 
Mauretania.  On  the  death  of  Sancho,  his  widow 
Tota  reoognized  the  caliph  as  suzerain  of  Navarre. 

In  his  later  years  *Abd  al-Rahmin  was  less  uni- 
formly suooessfiu.  The  Arabs  were  disgusted  by  his 
policy  of  ez<juding  the  nobles  from  all  share  in  the 
government  and  of^lling  the  ohief  offices  with  '  'Slavs, ' ' 
the  generic  title  for  all  foreign  servants  of  the  court 
Ramiro  XL  had  succeeded  in  restoring  unity  to  Leon, 
and  resumed  the  warlike  policy  of  his  predecessors. 
In  939  he  inflicted  a  serious  defeat  upim  the  army  of 
the  oaiiph  at  Alhandega,  and  was  only  prevented  nom 
feUowing  up  his  victory  by  a  quarrel  with  the  famous 
oomit  01  Castile,  Feman  Gonzales.  The  divisions 
which  fi)llowed  Ramiro's  death  were  an  additional 
advantage  to  *Abd  al-Rabm&n  ;  and  in  960  he  gained 
the  most  oonspieuous  success  of  his  reign  when  his 
troops  restored  die  deposed  Sancho  L  to  the  throne 
of  Leon.  This  was  almost  his  last  aot,  as  he  died  in 
October,  961. 

"Among  the  Omayyad  nrinoes  of  Spain  'Abd  al- 
Ra^m&n  IIL  inoontestably  nolds  the  first  plaoe.  His 
adiievements  bordered  on  the  fabulous.  He  had 
found  the  empire  in  a  state  of  anazohy  and  dvil  war, 
divided  amongst  a  crowd  of  chiefs  or  different  race, 
exposed  to  constant  raids  from  Uie  Chrisduis  of  the 
north,  and  on  the  verge  of  being  absorbed,  uther  by 
Leon  OT  by  the  Fatimites.  In  spite  of  innnmeralHe 
obstacles  he  had  saved  Andalusia  ooth  from  itself  and 
from  fineign  rule.  He  had  given  to  it  internal  order 
and  prosperity  and  the  consideration  and  respect  of 
foreigners.  He  found  the  treasury  in  disoraer ;  he 
left  it  in  the  most  flourishing  condition.  A  third  of 
the  annual  revenues,  which  amounted  to  6,245,000 
pieces  of  gold,  sufficed  for  the  ordinair  expenditure  ; 
another  third  was  kept  as  a  reserve ;  the  rest  was  de- 
voted to  buildings.  The  condition  of  the  country  was 
equally  prosperous.  Agriculture,  industry,  oommeree, 


the  arts  and  soienoes,  flourished  together.  The  for- 
ei^er  was  lost  in  wonder  at  the  scientifio  system  of 
irrigation,  which  gave  fertility  to  lands  that  appeared 
most  unjiromising.  He  was  struck  by  the  perfect 
order  which,  thanks  to  a  vigilant  police,  reigned  in 
the  most  inaccessible  districts.  Commerce  had  devel- 
oped to  suoh  an  extent  that,  aoowding  to  the  i^xnt 
of  iJie  superintendent  tlw  costoms,  the  duties  on 
imports  and  exports  constituted  the  most  oonaderable 
MTt  of  the  revenue.  A  superb  nav^  enabled  'Abd  al- 
Rabm&n  to  dispute  with  the  Fatimites  the  empire  of 
the  Mediterranean,  and  secured  him  in  the  posaesBioa 
of  Oeuta,  the  key  of  Mauretania.  A  numerous  and 
well-disciplined  army,  perhaps  the  best  in  the  world, 
gave  him  a  preponderance  over  the  Christians  of  the 
north.  The  most  haughty  sovereigns  were  eager  for 
his  alliance.  Ambassadors  were  sent  to  him  by  the 
emperor  of  Constantinople  and  by  the  soverragnfl  of 
Germany,  Italy,  and  France." — ^Dozy,  iii.  90. 

The  new  caliph,  Al-^akam  IL  (961-976),  was  dis- 
tinguished as  a  patron  of  literature  and  a 
ooMotor  of  books.  Thenumber  of  volumes 
in  his  library  was  reekcmed  at  400,000,  and 
he  is  sud  to  have  read  and  annotated  them 
all.  For  polities  he  had  comparatively  little  taste. 
Naturally  averse  to  wu*,  he  was  only  forced  into  hos- 
tilities by  the  obstinate  refusal  of  Sancho  I.  to  fulfil 
the  treaty  whioh  he  had  signed  on  his  restoration,  and 
he  hastened  to  conclude  peace  on  an  empty  renewal 
of  the  treaty.  The  disorders  which  arose  during  the 
minority  of  Ramiro  HI.  put  an  end  to  all  danger  on 
the  nde  of  Leon,  and  the  death  of  Feman  Gonzales 
in  970  removed  a  ruler  who  had  always  been  a  thora 
in  the  nde  of  the  infideL  The  most  notable  event  of 
Al-0alcun'a  reign  is  the  rise  to  Influenoe  of  a  man  who 
was  destined  to  play  a  more  prominent  part  in  the  his- 
tory of  Spain  than  any  of  the  caliphs,  not  ^eluding  *Abd 
al-KaVn^m.  MonammedIbn*an-*AmirwastQede- 
soendant  of  a  family  which  had  long  been  distinguished 
in  the  cavil  administration,  but  had  never  been  ad- 
mitted to  the  higher  nobility  of  the  sword.  From  his 
eavUest  yV>uth  he  was  inspired  with  the  thought  that 
he  was  destined  to  rule.  His  ability  and  the  favor  of 
Al-JQakam's  favorite  wife,  $obh,  combined  to  bring 
about  his  speedy  advance,  and  by  the  time  of  the 
caliph's  death  he  held  a  high  office  in  the  court.  AI- 
^AKam  had  done  aU  in  hispower  to  secure  the  succes- 
sion of  his  son  by  §ohit,  Hish^,  a  boy  of  ten  years 
of  age.  But  the  chief  eunuchs,  dreading  the  inflnenoe 
whlofa  a  minority  would  ^ve  to  Meghan,  the  h^jib  or 
chief  minister,  sought  to  give  the  crown  to  Moghfra, 
a  brother  of  Al-Hakam.  With  the  help  of  Ibn-abi- 
'Amir,  Mo^hafT  defeated  the  plot ;  Moghfra  was  put 
to  death,  and  Hish&m  succeeded  to  his  ^ 
father's  tnrone.  But  he  never  really  ruled. 
Ibn-abf-'Amir,  still  aided  by  ^b^i,  whose 
lover  he  was  popularly  supposed  to  be,  gradually  rose 
to  absolute  power.  Mosnaff,  a  man  of  litUe  real 
ability,  was  charged  with  peculation  and  deposed,  and 
his  younger  rival  was  appointed  ^iffjib  in  his  place. 
To  free  himself  from  all  danger  from  the  mob  at  Cor- 
dova, the  all-powerful  minister  transferred  the  govern- 
ment and  the  court  to  Zahrfc,  which  he  built  Tor  the 
purpose.  There  the  young  oaiiph  was  immured  in  a 
magniflcent  palace,  and  was  carefully  secluded  from 
all  oontaot  with  public  afiairs.  His  education  was 
purposely  neglected.  aoA  he  never  made  the  slightest 
effort  to  free  nimself  from  his  gilded  imprisonment. 
To  remove  all  obstades  to  his  authority,  Ibo-abf-'Amir 
reorganized  the  army.  He  filled  the  ranks  with  Moon 
from  Africa  and  with  Spaniards  from  Leon,  CastUe, 
and  Navarre,  whom  be  bound  to  his  cause  lavish 
generosity.  The  old  tribal  distinctions  among  the 
Arabs,  so  long  the  source  of  jealousy  and  quarrels,  he 
completely  disregarded  in  the  forming  of  regiments, 
and  thus  oompleted  the  work  of  assimilation  which 
'Abd  al-Bahm&n  HL  had  oommenoed.  Though 
trained  to  t^e  study  of  the  law  and  experienoed  only 
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in  eiTil  affairs,  he  speedily  mastered  the  art  of  mr  and 
ooBciliated  the  popular  Mvor  by  viotoriea  such  as  no 
caliph  had  ever  won.  In  981  he  defeated  RmnirD  III. 
and  his  allies  in  a  pitched  battle,  took  Zamora  and 
Simanoas,  and  was  only  preven^  by  a 
jj"*""  storm  from  capturing  Leon.  On  his  return 
he  aasumed  the  name  of  Alman^r  (victo- 
rious by  the  help  of  God),  hy  which  he  is  ufiually 
known  in  history.  Bermudo  II. ,  whom  the  nobles  of 
Leon  raised  to  the  throne  in  plaoe  of  the  defeated 
Ramiro,  could  only  secure  himself  by  paying  tribute 
to  the  nder  of  Cordova,  Id  985  .AJmansdr  invaded 
Catalonia,  which  had  hithorto  been  respeoted  as  a 
Frankish  fief,  droTe  tiie  oonot  Borrel  into  exile,  and 
took  and  sacked  Barcelona.  When  Bermudo  IL 
SDiufai,  to  free  himself  from  the  harsh  conditions  that 
had  been  imposed  upon  him  and  drove  the  Moslem 
tnops  from  his  kin^om,  AlmanaJr  took  a  terrible 
levenge.  In  987  he  stormed  Coimpra  and  razed  it  to 
the  ground.  In  the  next  year  he  advanced  into  the 
heart  of  the  kingdom.  Ijeaving  Zamora,  where  Ber- 
mado  awaited  him,  on  oneside,  he  marched  against  the 
dty  of  Leon,  and  took  it  after  an  obstinate  resistance. 
The  fortifications  were  utterly  destroyed,  with  the  ex- 
ception of  one  gate,  which  was  left  to  commemorate 
the  victor's  triumph.  Zamora  was  then  attacked,  and 
Bermudo  fled  to  his  northern  territories,  which  were 
all  that  were  left  to  him. 

In  spite  of  these  suooesaea  Alman^r  had  to  face 
more  than  one  oonspiracy  on  the  nut  of  those  who 
werejealonsof  his  pre-eminenoe.  The  mostfbrmid- 
able  of  these  was  fomented  by  his  fbrmer  patroness, 
Sobh,  who  found  herself  more  and  more  thrust  into 
the  hu&groQnd.  She  succeeded  in  gaining  over  her 
son,  but  AlmanaiSr  soon  recovered  his  asoenden<gr 
over  the  feeble  caliph,  from  whom  he  extorted  a  docu- 
ment transferring  all  powers  to  himself.  A  refusal  of 
Bermudo  II.  to  contmue  the  payment  of  tribute  led 
to  the  last  and  most  famous  of  his  campaigns,  in 
which  he  took  Gompoetella  and  carried  off  the  gates 
and  bells  from  the  shrine  of  St  James,  the  patron 
saint  of  the  Christians.  At  the  same  time  his  generals 
yren  guning  victories  in  Mauretania,  and  his  power 
was  almoet  equally  dreaded  on  both  sides  of  the  straits. 
His  death  in  1002  deprived  the  Spanish  Moslems  of 
the  greatest  rnler  and  warrior,  oonsidering  his  ori^n, 
that  their  race  had  produced.  His  campaigns  against 
the  Christians,  which  are  reckoned  by  the  Arab  histo- 
rians as  more  than  fifty,  were  almoet  uniformly  suo- 
ceasfuL  Three  capitals— Leon,  Pamplona,  and  Bar- 
celona—had been  conquered  by  him.  His  home 
administration  was  as  successful  as  his  generalship, 
and  much  of  his  attention  was  devoted  to  the  construc- 
tion of  roads  and  bridges,  so  as  to  fadlitate  communi- 
cation between  all  parts  of  Spain.  He  was  a  sealoos, 
if  not  an  iotelliffent,  patron  of  literature,  but  his  real 
interests  were  always  practical  Fmding  that  he  was 
suspected  by  the  people  of  a  laxness  in  religious  belief, 
he  did  not  he«tate  to  ^ve  his  orthodozy  by  an  act 
of  poUtic  vandalism.  Taking  the  chief  'uAmui  into 
the  library  of  Al-Hakam  II.,  ne  begged  them  to  col- 
lect all  the  books  on  philosophy,  astronomy,  and  other 
prohibited  sciences;  and  when  they  had  completed 
their  task  he  ordered  the  condemned  books  to  be  burnt 
on  a  vast  pile. 

Alma^r  bad  been  absolute  in  everything  but 
name.  Re  had  desired  at  one  time  to  take  the  final 
step  and  to  supersede  the  incapable  Hish&m  II.  in  the 
caliphate,  but  he  dreaded  the  inveterate  attachment 
of  the  people  to  the  Omayyad  dynasty.  He  had,  how- 
ever, taken  steps  to  secure  the  continuance  of  his 
family  in  power.  His  son,  'Abd  al-Melik  Mo^affar 
succeeded  to  the  office  of  h({fib,  and  ruled  with  the 
same  authority  and  success  as  his  father.  But  the 
position  was  really  nntenaUe.  An  hereditary  mon- 
archy is  intelligible,  but  an  hereditaiy  line  of  chief 
mimatera  is  not  The  early  death  of  'Abd  al-Melik 
(1008)  gave  ihe  government  to  the  weaker  lumds  of 
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his  brother  'Abd  al-Rahm&n.  The  latter  was  hated 
by  the  Mohammedan  raergy,  partly  because  he  in- 
dulged in  the  use  of  wine,  and  parUy  because  bis 
mother  had  been  bom  a  Christian.  She  was  the 
daughter  of  a  Sancho,  either  the  king  of  Navarre  or 
the  count  of  Castile,  and  her  son  was  nicknamed 
Sanchol,  or  the  littie  Sancho.  The  Amirids  were  not 
popolar.  Their  exaltation  irritated,  not  only  the 
families  that  daimed  a  higher  rank  by  birth,  but  also 
those  who  thought  themselves  their  equals.  Without 
having  any  actual  grievance  to  complain  of,  the  people 
vaguely  desired  a  change  of  rulers.  It  was  easy  under 
die  circunistanoes  to  effect  a  revolution.  When  San- 
chol returned  from  a  campugn  against  Leon  in  1009 
he  found  that  his  power  had  been  oompletely  over- 
thrown. Mohammed,  a  great-grandson  of  *Abd  al- 
Rabm&n  III.,  had  headed  an  insurrection  in  the  capital 
and  had  gained  possession  of  the  caliph's  person. 
Sanchol  was  put  to  death,  and  the  magnificent  piUace 
which  his  father  had  erected  at  Zah^  was  razed  to 
the  ground.  The  Amirids  fell,  and  with  them  ended 
the  grand  period  in  the  history  of  Moslem  Spain. 

Mohammed  was  not  long  content  with  the  office  of 
hd^.  Scrupling  to  kill  the  unfortunate 
Hishim,  who  had  never  made  any  opposi- 
tion to  the  acts  that  bad  been  committed 
in  his  name,  he  closely  imprisoned  him  and  buried 
the  corpse  of  a  Christian  who  bore  a  strong  persona) 
resemblance  to  the  caliph.  Mohammed  was  now 
raised  to  the  caliphate,  and  assumed  ^e  title  of  Al- 
Mahdf  (guided  by  God).  But  his  naga  waa  not  des- 
tined to  be  long  or  untroubled.  He  had  been-  raised 
to  power  by  a  oombination  of  orthodox  Moslems,  of 
the  so-called  "Slavs"  (foreign  slaves  serving  in  the 
royal  harem  and  in  the  army  of  the  caliph),  and  of 
Berbers,  and  he  alienated  each  in  turn.  The  Berbers, 
who  formed  an  important  part  of  the  army,  were  the 
first  to  revolt  luumng  the  standard  of  Soleimin,  a 
member  of  the  Omayyad  fiunily,  they  obtained  assist- 
ance from  Count  Sancho  of  Castile,  marched  upon 
Cordova,  and  inflicted  a  serious  defeat  upon  the  troops 
which  Mohammed  imprudently  led  out  to  meet  them. 
Mohammed  endeavored  to  strengthen  his  position  by 
producing  Hish&m  IL,  whom  he  had  given  out  as  dead. 
But  the  Berbers  refused  to  be  turned  from  their  pur- 
pose, and  occupied  Cordova  in  November,  1009.  llie 
wretched  Hishim  was  compelled  to  abdicate  in  favor 
of  Soleim&n,  and  returned  to  his  prison.  Mohammed, 
who  had  escaped  to  Toledo,  now  turned  for  assistance 
to  the  Christians,  who,  by  a  sudden  change  of  drcum- 
stances,  had  become  the  arbiters  of  Mohammedan 
affairs.  With  the  help  of  troops  from  Catalonia  he 
recovered  Cordova,  which  had  to  pay  in  constant 
sieges  a  terrible  penalty  for  the  levity  with  which  it 
had  welcomed  the  &11  of  the  Amirids.  In  cursuing 
the  Berbers,  however,  Mohammed  was  again  defeated. 
The  Slavs,  who  had  hitherto  supported  oim  for  their 
own  ends,  determined  to  desert  the  nnsuocesful  caliph. 
Hish&m  11.  was  again  dragged  from  prison  to  assnme 
the  tiuone,  and  Mohammed  was  murdered  in  his  pres- 
ence. W&dibi  the  leader  of  tfae  Slavs,  was  now  i^^, 
and  aspired  to  play  the  part  of  Alman^dr.  But  ha 
resources  were  at  an  end.  An  attempt  to  increase  the 
taxes  roused  general  indignation,  and  he  was  put  to 
death  by  his  own  followers  (101  i).  Two  years  later 
the  nominal  reign  of  Hish&m  II.  came  to  an  end. 
Cordova  was  taken  by  Soleimlin  and  the  Berbers,  and 
the  caliph  disappeared  (1013).  His  fate  remains  one 
of  the  unsolved  secrets  of  history. 

Soleim&n  was  now  formally  proclaimed  caliph,  but 
his  power  was  more  nominal  than  real,  aoirimin. 
The  provincial  governors  had  taken  advan- 
tage  of  the  civil  war  to  make  themselves  independent, 
and  Soleim&n's  authority  was  only  recognised  by  five 
towns— Cordova,  Seville,  Niebla,  Oksonoba,  and  B^a. 
Even  within  this  district  he  soon  found  an  opponent 
The  Slavs  were  unwilling  to  submit  to  the  domination 
of  the  Berbers,  whose  ezoesses  the  caliph  was  unable 
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to  check.  Their  most  powerful  leader,  Khur&n,  had 
been  badly  wounded  in  the  late  atmi^gle,  but  on  his 
recovery  he  determined  to  avenge  his  defeat.  He 
found  a  capable  ally  in  'Alf  b.  Qammiind,  a  descend- 
ant of  the  famous  son-in-law  of  the  Prophet,  but 
whoee  &mi1y  had  almost  ceased  to  be  Arab  in  their 
long  residence  in  Afrioa.  'Alf  relied  not  only  upon 
the  Slavs  but  also  upon  the  Berbers,  who  regarded 
Solom&n  with  oontempt^  and  looked  upon  'Au  as  a 
feUow-ooaDtrymao.  Soleim&n'sKOTemment  was  easily 
overthrown  (1016),  but  Efaaii&n  s  attempt  to  discover 
Hish&m  n.  was  unsuooesafiil,  and  he  had  to  acknowl- 
edge *AIf  as  caliph  and  to  content  himself  with  the 
office  of  The  Hammddite  dynasty, 

mSStes.  established  in  Cordova,  was  not  des- 

tined to  enjoy  a  long  tenure  of  power. 
Khair&n  revolted  against  a  sovereign^  who  was  too 
able  and  spirited  for  the  part  of  a  HiahlLm  IL,  and 
set  up  an  anti-caliph  in  th&  person  of  another  Omay- 
yad,  Abd  al-Rahm&n  IV.,  a  great-grandson  of  'Abd 
al-Rattm&n  DT.,  who  took  the  name  of  Mortadi. 
*AIf  was  murdered  in  his  bath  (1017),  but  his  sup- 
porters  rallied  round  his  brother  K^im. 
For  five  years  a  confused  civil  war  raged 
Tads.  which  was  oomplioated  by  the  hostility  to 
lUsim  of  *A\Vs  son,  Yajiyi.  In  1023 
Mortidi  was  slain  in  battle,  and  the  Omayj^  party 
gave  the  crown  to  another  'Abd  al-Rahm&n,  a  brother 
of  the  detestable  Mahdf.  Two  months  later  the  young 
prince  was  murdered,  but  his  successful  rivaJL  Moham- 
med b.  *Abd  al-Babm&n  was  driven  from  Gordon  in 
1025.  The  Hammtidite  caliph,  Tab^,  now  occupied 
the  capital,  but  was  slain  in  attempting  to  reduce  the 
rebellions  todUof  Seville  to  obedience.  Hish^mlll., 
a  brother  of  'Abd  al-Rabm&n  Morta^^,  was  now 
raised  to  the  throne.  But  all  central  government  was 
by  this  time  at  an  end  ;  no  revenues  could  be  drawn 
from  the  rebellious  provinces ;  and  in  1031  Hish&m 
abdicated  a  title  which  had  ceased  to  have  any  mean- 
ing, and  sought  peace  and  retirement  in  the  neighbor^ 
hood  of  Saragossa.  His  death  fire -jem  later  was 
almost  unnoticed  even  in  Cordova.  With  him  ended 
the  Omuryad  dynasty,  which  had  ruled  in  Spain  for 
nearly  three  oentunes,  and  which  had  produced 
princes  worthy  to  be  ranked  with  the  greatest  of  their 
contemporaries.  Its  dedine  dates  from  the  time  when 
it  allowed  power  to  slt^  from  its  hands  and  to  be 
wielded     ambitious  ministers. 

Ever  since  the  death  of  Alman^dr  Moslem  Spun 
had  been  gradually  splitting  up  into  a  number  of 
independent  principuilies.  With  the  extinction 
of  the  Omayyads  the  last  semblance  of  unity  disap- 
peared. "  The  Berber  generals  shared  the  south  j  the 
Slavs  ruled  in  the  east ;  the  rest  was  divided  either 
among  suocessful  adventuien  or  among  the  small 
number  of  noUe  ftmiliea  who  had  be^  finlnnate 
enough  to  escape  the  blows  which  *Abd  al-Rabm&n 
and  Almao^r  Iwd  struck  at  the  aristocracQr.  finally, 
Uie  two  most  oonriderable  towns,  (Cordova  and  Seville, 
were  ormuiized  as  republics ' '  (Dozy).  Into  the  his- 
tory of  the  numerous  dynasties  which  were  established 
during  this  period  it  is  impossible  to  enter  here,  but 
the  reader  will  find  the  subject  not  only  fully  but  at- 
tnodvely  treated  in  the  loorth  volume  of  Dosy's 
Hittotre  da  Mutuhnans  d^Etwune.  See  also  Plate 
VII. 

It  was  of  additional  moment  that  this  disruptioo 
of  the  Mussulman  power  was  contemporary 
with  the  formation  of  the  great  Christian 
stt^s  of  Aragon  and  CasUle.  They  were 
not  slow  to  profit  by  the  opportunity  held 
out  to  them.  It  was  in  thia  century  that 
the  (Christian  cause  found  a  champion  in  the  famous 
Buy  Diaz  Campeador,  who  under  the  name  of  "  The 
Cid"  became  the  traditional  hero  of  Spanish  mediaeval 
history.  Ferdinand  I.  of  Castile  (1037-1067)  cap- 
tared  the  strong  places  of  Viseu,  Lamego,  and  Coim- 
bra,  and  was  only  diverted  from  the  ocmquest  of 
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;  Toledo  by  the  humble  submission  of  the  onir,  who 
undertook  to  pa^  tribute  to  the  CThiistian  king.  The 
unfortunate  division  of  his  territories  between  his 
three  sons  f^ve  occasion  to  dvil  wars,  which  were  only 
terminated  m  1072  by  the  reunion  of  the  whole  king- 
dom under  Alfonso  V  T.    Following  up  bis  father  a 
successes,  Alfonso  made  himself  master  of  Toledo, 
'  which  once  more  became  the  capital  of  a  Christian 
i  state.   Meanwhile  Bamiro  L  of  Aragon  (I035-1063> 
'  drove  the  Moors  from  their  last  poesessmns  in  t^e 
counties  of  Aragon  and  Sobrarbe.   His  son,  Sancho 
\  Bamirei  (1063-1094),  joined  Alfonso  VL  in  an  attack 
on  Navaire  which  resulted  in  the  partition  of  that 
state  between  the  two  kings,  and  commenced  a  war 
against  the  emir  of  Saragossa  which  ended,  under  his 
suooessors  Pedro  (1094-1104)  and  Alfi)nso  L  (2104- 
;  1 1 36),  in  the  conquest  of  Huesoa  and  Sai^^ossa,  The 
I  latter  town  became  henoefbith  the  reeognued  capital 
of  Aragon. 

This  period  is  also  important  in  another  aspect. 
Hitherto  the  Christian  kingdoms  of  Spain 
had  been  naturally  isolated  from  the  rest 

I  of  Europe.     But  the  papacv,  under  the  Rone. 

I  guiding  band  of  Hildebrand  (Gregory  VH ) 
was  now  makiiu[  his  ecoleuasUcal  siipremacy  a  reality, 
and  was  not  likely  to  tderate  indenendence  even  in 
the  most  distant  membem  of  the  enurcii.  Aragon, 
which  lay  nearest  to  the  other  states  of  Western 
Ghristenaom,  made  little  difficulty  about  complying 
with  the  p«pal  demtuidB.  Ramiro  not  only  agreed  to 
adopt  the  Roman  ritual  in  his  kingdom,  but  even  sent 
tribute  to  Alexander  II.  (Tastile,  lying  farther  dis- 
tant, was  more  inclined  to  resent  dictation.  At  a 
council  at  Bniyos  (1077)  it  was  formally  deraded  to 
retain  the  GK>tnic  ritual.  But  Alfonso  VI.  realized 
the  danger  of  isolating  his  state  fWm  the  rest  of 
Europe,  and  of  his  own  accord  conceded  the  demands 
of  GregiCHy  VH.  From  this  time  Christian  Spain 
was  directly  connected  with  Rome,  and  became  the 
most  ^thnil,  if  not  the  most  servile,  of  Roman 
Catholic  oountries. 

The  Christian  viotmieB  of  die  11th  century  seemed 
likely  at  one  time  to  uinihilate  the  Mo- 
hammedan power  in  Spain.  From  this 
fate,  however,  it  was  saved,  not  by  any 
internal  strength,  but  l^the  arrivid  of  as- 
ustanoe  from  Africa.  The  emir  of  Seville, 
Al-Mo'tamid,  the  most  nowerfttl  of  the  Moslem 
princes,  watched  with  profound  misgiving  the  progress 
of  the  Castilian  arms.  When  Toledo  fell  before 
Alfonso  VL  he  determined  to  appeal  to  Yiisuf  b. 
T&shuffn,  the  king  of  the  Almoravids, — a  confederation 
of  Berber  sectaries  that  had  recently  established  a  vast 
empire  reaching  from  the  Senenl  to  Algjeis.  Vdsnf, 
who  had  estaMBhed  his  capital  at  Morocco  in  1069, 
was  at  this  time  eighty  years  of  age,  bat  he  did  not 
hesitate  to  accept  the  prospect  of  a  new  field  of  con* 
quest  and  adventure.  In  1086  he  sailed  from  Centa 
to  Algesiras,  tlie  cession  of  which  he  had  demand^  as 
the  price  of  his  aid,  and  was  at  once  joined  by  the 
forces  of  the  emirs  of  Andahiaa.  Alfonso  VL  lua- 
tened  to  obtain  assistanoe  from  the  king  of  Aragon 
and  the  count  of  Barcelona,  and  with  a  larger  force 
than  had  ever  before  been  assembled  in  the  Christian 
cause  he  met  the  Moors  in  the  battle  of  Zall4^a 
(Sacralias),  a  few  miles  from  Bad^oz  (October,  1086). 
Ailer  an  obstinate  struggle  victory  declared  for  the 
infidels,  and  Alfonso  had  great  difficulty  in  escaping 
with  his  life.  Luckily  for  the  Castiliaos,  Yiisof  was 
recalled  to  Africa  by  the  death  of  his  eldest  son,  whom 
he  had  left  at  Ceuta,  and  his  viotoiy,  wfaidi  might 
have  been  as  de<nsive  as  that  of  T^k,  was  not  ra- 
lowed  up.  Alfonso  even  ventnreid  to  resume  his 
aegressions,  and  laid  siege  to  the  important  towns  of 
Murciaand  Almeria.  Mo'tamid,  seeing  that  the  dan- 
ger was  as  great  as  ever,  proceeded  to  Africa  in  person 
in  order  to  urge  the  return  of  Yiisuf.  The  Almoravid 
prince,  (m  whom  the  attractions  of  Andalusia  had 
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made  a  profound  impression,  crossed  aj^in  to  Al^esi- 
ras  (1090),  and  this  time  the  predictions  of  the  princes 
who  had  foreseen  the  risk  of  calling  in  so  powerful  an 
ally  were  fully  verified.  Postponing  the  task  of 
resisting  Alfonso,  Yiisuf  set  to  work  to  make  himself 
master  of  Andaluaia.  Mo'tamid  himself  had  to  fly 
from  his  territories,  after  a  futile  appeal  for  aid  to  the 
king  of  Castile.  Captured  by  the  Africans,  the  emir 
of  Seville  was  condemned  to  end  his  life  in  close  im- 
prisonment. In  the  course  of  a  few  years  the  whole 
of  Moslem  Spain  was  reunited  under  tne  king  of  Mo- 
Tooco,  and  the  death  of  the  Cid  in  1099  enabled  the 
Moors  to  recover  YaleDcsa,  which  he  had  taken  in 
1094.  This  was  the  kst  event  of  the  teign  of  Tlisaf, 
who  in  1103  handed  over  the  government  to  his  bod 
*Ali  and  returned  to  Africa,  where  he  died  three  years 
later  at  the  ripe  age  of  a  hundred  years. 
AlfoDBO  VL  of  CasUle  had  raised  his  kingdom  to 
such  pre-eminenoe  in  the  Peninsula  that  he 
of^^le.  had  assumed  the  title  of  "emperor  of 
Spain."  But  a  great  disaster  clouded  his 
later  years.  In  1108  his  only  son  Sancho  perished 
with  the  flower  of  the  Castilian  chivalry  on  tne  fatal 
field  of  Ucles,  and  most  of  Alfonso's  conquests  passed 
into  the  hands  of  the  victorious  *All  In  1109.  the 
emperor  died,  leaving  the  succession  to  his  daughter 
Urraca,  the  widow  of  Count  Raymond  of 
Bargandy.  In  order  to  secure  the  unity  of 
the  Chrisfaan  kingdoms,  Urraca  was  mar- 
ried to  Alfonso  I.  of  Aragon  (1104-1134), 
_  who  imitated  his  father-in-law  in  assuming 
the  imperial  title.  But  the  marriage  failed  to  produce 
the  desired  result  Urraca  induced  the  Castilian 
nobles  to  revolt  against  the  Aragoneee  rule  and  to  set 
up  Alfonso  VH.,  her  son  by  her  first  marriage.  A 
tavil  war  ensued,  which  was  only  ended  in  1 127  by  the 
separation  of  the  kingdoms.  Alfonso  I.  retuned 
Aragon  and  Navarre,  while  Castile,  with  Leon  and 
Galicia,  passed  to  Alfonso  VII.  Alfonso  of  Aragon 
renewed  the  war  against  the  Moors  which  he  had  so 
gloriously  begun  by  the  capture  of  Tudela  and  Sara- 
coasa,  but  in  1134  he  was  complebdy  defeated  in  the 
Battle  of  Fraga,  a  disaster  which  hastened  his  death. 
As  he  had  no  children,  he  bequeathed  his  territories 
to  the  great  crusading  order  of  the  Templars.  The 
Aragonese,  however,  refused  to  recognize  this  testa- 
ment, and  gave  the  crown  to  his  brother,  Bamiro  IT. 
(1134-1137),  who  was  brought  out  of  a  monasteiy  to 
oontinoe  the  djtias^.  Ramiro  fulfilled  bis  duties  by 
manying  a  sister  of  the  duke  of  Aquitaine,  who  bore 
him  a  (uughter,  Petronilla.  At  the  age  of  two  the 
ohUd  wa9  Detrothed  to  Raifmond  Beren^  lY.  of 
Barcelona,  and  Bamiro,  leaving  the  administration  of 
the  kin|[dom  to  his  son-in-law,  hastened  to  return  to 
his  cloister.  Thus  a  permanent  union  was  effected 
between  Aragon  and  Catalonia,  both  of  which  passed 
in  U62  to  PetroniUa's  son,  Alfonso  IL  But,  if  Cata- 
lonia was  guned,  another  province,  Navarre,  was  lost. 
The  Navarrese  had  long  desired  to  recover  their  inde- 
pendence, and  on  the  death  of  Alfonso  I. 
NkTure  in-  they  refused  to  acknowledge  Bamiro,  and 
^•pendent  chose  a  ruler  of  their  own,  Garcia  Ramirez. 

Ramiro,  who  needed  Garcia's  generalship 
a^nst  a  threatened  attack  irom  Castile,  recognized 
bun,  first  as  a  vassal  of  Aragon  and  afterwards  as  an 
independent  king.  Thus  Navarre  refined  its  place 
among  the  kingdoms  of  Spain,  though  it  never  eiyoyed 
itB  oldf  importance. 

^e  main  interest  of  Spanish  history  in  the  I3th 
century  centres  round  the  war  against  the 
^J™"**  Moors,  which  was  beginning  to  attract  the 
interest  and  assistance  of  the  other  European 
states.  It  was  the  age  of  the  great  crusades,  and 
Christendom  was  absorbed  in  the  struggle  against  the 
infidel,  both  in  the  East  and  West.  Spain,  like  Pal- 
estine, had  its  crusading  orders,  which  vied  with  the 
Templum  and  Hospitallers  both  in  wealth  and  military 
disdnction.   The  order  of  Calatrava  was  founded  in 


1158,  that  of  St  JamM  of  Compostella  in  1175,  and 
the  order  of  Alcantara  in  1176.  The  kmgdom  of  Por- 
tugal, which  had  risen  with  great  rapidity  in  the  12th 
century,  had  a  no  less  distinguished  order,  that  of 
Evora.  These  military  priests,  debarred  by  their 
profession  from  the  ordinary  interests  of  humanity, 
gave  a  firmness  and  consistency  to  the  C!hristian  cause 
which  had  too  otlen  been  sacrificed  to  the  dynastic 
quarrels  of  the  temporal  princes. 
The  empire  of  the  Almoravids,  like  so  many  of  its 

fredeoes8ors,hadsooD  begun  to  fall  to  pieces, 
t  was  too  large  and  unwieldy  for  perma-  ^Ji^SS^ 
nenoe.  Its  real  centre  was  at  Morocco,  and  Aimo- 
the  attention  of  the  caliphs  was  absorbed  in  hades, 
the  affairs  of  Africa,  while  the  extortion 
and  misgovemment  of  their  viceroys  excited  discontent 
among  the  Mohammedans  of  Spain.  This  state  of 
things  gave  a  great  advantage  to  Alfonso  VII.  of  Cas- 
tile, who  revived  the  title  of  emperor  of  Spain,  allied 
himself  with  Raymond  Berengar  of  Barcelona  and 
Aragon,  and  sought  to  emulate  the  achievements  of 
his  grandfather.  For  the  second  time  the  Moorish 
power  in  Spain  was  Only  saved  from  dissolution 
by  the  arrival  of  reinforcements  from  Africa  As 
happened  so  oflen  in  Mussulman  history,  a  movement 
which  began  with  religious  reform  ended  with  the 
formation  of  an  empire.  Mohammed  b.  'Abdallah, 
an  Arab  from  Mount  Atlas,  gave  himself  out  as  the 
expected  Mahdf,  and  formed  a  sect  known  as  the  Al- 
mohades  (Unitarians).  His  disraple,  'Abd  al-Mu'min, 
was  chosen  as  his  successor,  and  soon  overthrew  the 
power  of  the  Almoravids.  T&shufrn,  'Alf's  son,  made 
a  vigorous  but  ineffectual  resistance,  and  the  conqueror 
crossed  the  sea  to  complete  his  work  by  the  reduction 
of  Spain  (1146).  The  suooess  of 'Abd  al-Mu'min,  if 
less  rapid  than  that  of  Ttisuf,  was  quite  as  complete. 
The  Almoravids  appealed  to  the  Chnstians,  and  both 
Castile  and  Aragon  came  to  their  aid.  Alfonso  VII., 
with  the  help  of  the  Genoese  and  Pisan  fieets,  besieged 
and  took  Almeria,  while  Raymond  Berengar  captured 
Tortosa.  But  these  successes  were  onl^  tempora^. 
In  ten  years  the  Almoravids  had  been  dnven  from  the 
mainland,  and  only  a  small  remnant  found  refiige  in 
the  Baleario  Iblanda  Almeria  was  agun  wrested  from 
t^e  Castilians,  and  in  1157  Alfonso  YII.  died,  the 
last  of  the  series  of  "  emperors  of  Spain."  His  terri- 
tories' were  divided  between  his  two  sons, 
the  elder,  Sancho,  succeeding  to  Castile, 
while  Leon  went  to  his  brother  Ferdinand,  and  Leon. 
The  quarrels  which  resulted  from  this  par- 
tition would  probably  have  been  fatal  to  the  Christian 
cause  but  for  the  exertions  of  the  great  knightly 
orders.  The  successors  of  'Abd  al-Mu  min  (d.  1163), 
Tiisuf  and  Ta'^db  Alman^dr,  continued  to  advance 
the  power  of  the  Almohades,  and  the  Utter  inflicted  a 
crushing  defeat  at  Alarcos  (1195)  upon  Alfonso  VIIL 
of  Castile,  who  had  suooeeded  his  father  Sancho  in 
I  ]  58.  Castile  was  at  this  time  ditfmcted  by  the  fends 
of  the  great  families  of  Lara  and  Castro,  and  the  count 
of  Castro,  who  had  been  worsted  hy  his  rival,  rendered 
conspicuous  service  to  the  infidels  in  the  battle.  "Evea 
Sancno  of  Navarre,  out  of  jealousy  of  the  rival  kings, 
oonduded  an  alliance  with  the  Almohades. 

Luckily  for  the  Christians  Ya'Ifiib,  the  most  formi- 
dable opponent  they  had  had  to  face  since  the 
great  Almanair,  died  in  1 1 99.  and  his  death 
was  followed  oy  a  rising  of  the  Almoravids  hade*, 
which  took  five  years  to  suppress.  Mean- 
while successful  efforts  had  been  made  by  the  pope 
and  clergy  to  arrange  the  differences  among  the 
Christian  states,  and  a  confederation  was  formed  be- 
tween the  five  kings  of  Castile,  Aragon,  Ijcoh,  Nav- 
arre, and  Portuf^.   When  Ya'lftlb  s  successor  Mo- 
hammed al-Nfisir,  had  succeeded  in  restoring  order  in 
Andalusia  and  prepared  to  march  against  the  Chris- 
tians, he  was  confronted  by  the  allies  in  the  famous 
battle  of  Las  Navas  de  Tolosa,  in  the  Sierra  Morena 
(July  16,  1212).    Afler  an  obstinate  struggle  the 
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Christiana  guned  a  decisive  victory,  and  their  success 
decided  the  fate  ^  of  Spain.  The  religious  impulse 
which  had  constituted  the  original  strength  of  the 
Almobades  had  come  to  an  end ;  they  were  regarded  us 
infidels  by  the  orthodox  Moslems,  and  their  first  failure 
necessarily  led  to  their  downfall.  The  cruelties  with 
which  they  sought  to  repress  the  rising  discontent  only 
excited  popular  feeling  against  them,  and  when  AI- 
Motawakku,  a  descendant  of  the  family  of  Ibn  Hiid 
which  had  once  ruled  in  Saragoasa,  raised  the  standard 
of  revolt  in  Andalusia,  the  bulk  of  the  population 

i'oined  him,  and  Al-Ma'miin,  the  last  of  the  Almo- 
ades  who  held  any  power  in  Spain,  fled  to  Africa  in 
1232.  The  chief  result  of  their  rule  was  to  depress 
the  Arab  element  in  the  Mussulman  population  of 
Spun.  Hitherto  the  Arabs,  thongh  numerically  in  a 
minority,  had  retained  the  preponderance  due  to  their 
original  prestige.  Henceiortu  the  infideb  of  Spain 
can  only  be  considered  and  spoken  of  as  Moors. 
After  the  fall  of  the  Almonades  the  triumphs  of  the 
Christian  arms  were  rapid  and  decisive.  The 
CastUe  separation  of  Castile  and  Leon,  which  had 
reunited.  heen  productive  of  so  much  disaster,  was 
finally  terminated  in  1230  by  the  accession 
of  Ferdinand  in.,  the  son  of  Alfonso  IX.  of  Leon 
and  Berengaria  of  Castile.  The  province  of  Estre- 
madura  had  been  annexed  to  Leon  by  Alfonso  IX., 
and  now  formed  part  of  the  united  kingdom  which 
under  Ferdinand  ItL  rapidly  extended  itsdf  south- 
wards. In  1233  the  Castilian  army  won  a  great 
victory  over  tiie  Moors  under  Al-Motawakkil,  and 
three  years  later  Ferdinand  himself  captured  Cordova, 
80  long  the  capital  of  the  Mohammedan  rulers  and  one 
of  the  most  wealth  v  and  beautiful  cities  of  Europe.  In 
12.37  At-Motawakkil  was  assassinated,  and  witn  him 
perished  the  laat  semblance  of  Moorish  unity.  The 
numerous  emirs  became  independent  rulers,  and  the 
most  powerlul  of  them,  Mohammed  Ibn  al-A^mar  of 
Qranada,  became  a  tributary  of  Castile  and  ceded  the 
strong  town  of  Jaen  (1246).  In  1248  Seville,  the 
second  of  the  Mohammedan  cities,  submitted  to  Fer- 
dinand, who  within  a  few  years  annexed  Xerez  de  la 
Frontera,  Medina  Sidonia,  and  Cadiz.  By  these  ac- 
quisitions the  frontier  of  Castile  was  extended  to  the 
Bouthem  coast  before  Ferdinand  IIL'b  death  in  1252. 
A  considerable  number  of  Moots  submitted  to  the 
rule  of  Castile,  but  the  Christians  had  become  intolerant 
during  the  long  war,  and  most  of  tfae  connuered  popula- 
tion sought  a  new  home  either  in  G-ranada  or  in  Anica. 

Meanwhile  Aragon  had  taken  a  no  less  important 
aaocamea     part  in  the  struggle.  Pedro  L  f  1196-1213), 
of  Arigon.   the  successor  or  Alfonso  II.,  had  excited 
the  discontent  of  his  subjects,  partly  by 
seeking  coronation  from  Pope  Innocent  III.,  and 
partly  oy  his  excessive  taxation.    The  "union"  of 
nobles  and  towns  compelled  the  king  to  diminish  his 
exactions.    Pedro  took  part  in  the  battle  of  Navas 
de  Tolosa,  but  his  attention  was  diverted  from  Spanish 
afl^rs  by  his  relationship  with  Raymond  of  Toulouse, 
which  involved  him  in  the  Altngensian  crusade,  where 
he  met  his  death.    His  son  James  L  (1213-1276), 
however,  resumed   the  war  against  the  infidels, 
and  won  in  it  the  title  of     The  Conqueror." 
With  the  help  of  his  Catalonian  subjects,  at  that 
time  perhaps  the   most   accomplished   sailors  in ' 
the  world,  he  conquered  the  Balearic  Islands  (1229- 
1233),  which  had  long  been  a  stronghold  of  the 
Moslem  and  a  oentre  for  piratical  attacks  upon  the 
Christian  states.    Still  more  important.was  his  reduc- 
tion of  Valencia  (1238),  which  had  once  before  been 
conquered  by  Ruy  Diaz.   The  last  achievement  of  the 
great  king  was  the  conquest  of  the  province  of  Murcia 
(1266),  the  last  of  the  Moorish  territories  in  Spain  ex-  j 
cept  Granada.    Murcia,  though  reduced  b^  Aragon,  ; 
was  handed  over  to  Castile.   By  the  acquisition  or  j 
Alj^arve  Portugal   had  already  acquired  frontiers ' 
which  correspond  roughly  to  those  which  it  has  at  the  I 
present  di^.  I 


From  the  latter  b  alf  of  the  13th  century  the  croBtding 

energy  of  the  Spaniards  came  to  a  sudden 
standstill,  and  the  Moors  were  allowed  to  ^'"SSK 
retain  possesnon  of  G-ranada  for  more  erai^ 
than  two  oenturies.  The  causes  of  this  ab- 
rupt termination  of  the  war  before  it  had  readied 
what  seemed  to  be  its  natural  and  legitimate  end  hive 
often  been  discussed.  In  the  first  place  Castile  wis 
henceforth  the  only  state  which  was  directly  interested 
in  the  war.  By  the  acquisition  of  Seville 'and  Muraa 
it  had  separated  Granada  both  from  Portugal  and  Ara- 
gon, neither  of  which  states  had  henceforth  any  oon- 
torminous  fronUer  with  the  Moors.  The  state  of 
Granada,  though  sdwll  when  compared  with  Castile, w«b 
by  nature  easily  defensible,  as  was  made  amply  wparent 
In  the  last  campaigns  under  Ferdinand  and  Isabella. 
Theatteution  of  Castile  was  often  distracted  by  foreijni 
interests  or  by  internal  dissensions.  Again,  the  Moors 
were  more  concentrated  and  homogeneous  in  Granada 
than  they  had  been  when  their  rule  was  more  exten- 
sive. The  large  subject  population,  many  of  whom 
were  Christians  or  renegades,  had  been  a  great  source 
of  weakness,  and  this  no  longer  existed.  They,  like 
their  opponents,  had  given  up  the  tolerance  that  had 
once  distinguished  them,  and  hardly  any  but  tme  Mo- 
hammedans can  have  remained  in  Granada.  Some- 
thing, too,  must  be  attributed  to  the  wily  policy  and 
well-timed  submission  of  Mohammed  Ibn  al-AQsur, 
who  even  gave  assistance  to  Ferdinand  UL  against  the 
other  Moorish  emirs. 

With  the  termination  of  the  crusade  Spanish  history 
loses  what  little  unity  it  had  possessed  ibr  m™^, 
thelast  two  oenturies,  and  it  becomes  neoes-  giiuhSl 
sary  to  follow  the  fortunes  of  each  state  sepa- 
rately. Into  the  history  of  Granada  it  is  as  imposaUe 
as  it  would  be  tedious  to  enter  within  the  limits  <^ 
this  article.  It  is  a  long  reoord  of  revolution  and  dril 
war,  in  which  nothing  above  the  most  petty  personal 
interests  are  concerned.  There  is  no  change  of  dynasty, 
but  one  perpetual  struggle  between  members  of  toe 
same  family.  It  would  not  be  easy  to  enumerate  even 
the  names  of  the  successive  rulers,  many  of  whom 
were  several  times  deposed  and  restored  to  power. 
Even  during  the  final  struggle,  when  Uie  existence  of 
the  kingdom  was  at  stake  and  the  one  hope  of  resist- 
ance lay  in  unity,  the  national  cause  was  sacrificed  to^ 
jealous  rivalry  of  Uiree  chumants  of  the  throne  ine 
history  of  Castile  and  Aragon,  on  the  other  hand,  as- 
sumes a  new  character  and  interest  when  the  attention 
of  kings  and  people  ceased  to  be  absorbed  in  the  orer- 
whelming  excitement  of  a  great  religious  war. 

The  constitution  of  Castue  traced  its  origin  bade  to 
the  institutions  of  the  Visigoths,  which  had 
been  carried  by  the  orij^nal  refugees  into  ^^*f^. 
the  mountains  of  Astunas,  but  it  had  been  um 
profoundly  modified  by  the  cireumstances 
under  which  the  kingdom  had  risen  to  greatness. 
war  with  the  infidel,  while  it  had  given  strength  and 
unity  to  the  monarehy,  had  at  the  same  time  com- 
pelled the  granting  of  considerable  inde- 
pendence  to  the  nobles  and  the  great  towns.  ti^^,S^ 
The  religious  character  of  the  war  had  en-  ungdom. 
abled  the  clergy  to  retain  greater  powers 
than  thev  possessed  in  any  other  European  coun^, 
though  tney  had  lost  that  omnipotence  which  they 
had  enjoyed  under  the  Visigoths.    Their  counols  and 
synods,  which  had  once  formed  the  sole  constitutiomd 
machinery  of  the  country,  had  been  superseded  by 
the  secular  assembly  of  the  oortes.    The  early  history 
of  the  cortes  is  wrapped  in  great  obscurity,  bat  its 
main  outlines  are  fairly  discernible.  Originallv  a  meet- 
ing of  the  great  nobles  and  royal  housiehold,^  it  hwi 
attained  the  position  of  a  national  assembly  in  1162, 
when  the  deputies  of  the  chief  towns  were 
to  membership.   Its  powers  and  procedure  developed 
gradually,  and  naturally  varied  according  to  the  chir- 
ucter  of  the  different  kings.   Its  first  functions  wen 
the  approval  of  legislation  and  the  granting  of  extn^ 
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onUnaiy  taxation,  though  it  ia  difficult  lo  say  whea  its 
Bao^on  of  such  measures  was  regarded  as  esseotjal. 
The  assembly  consisted  of  the  three  estates — clergy, 
Dobles,  and  dtizens — ^who  deliberated  sometimes  sepa- 
rately and  sometimes  together.  Representation  existed 
only  in  the  case  of  the  third  estate,  whose  members 
were  elected  at  first  by  all  free  citizens,  and  afterwards 
by  the  municipal  magistrates.  The  number  of  cities 
which  sent  deputies  varied  very  much  at  different 
times.  As  to  what  constituted  the  right  of  attendance 
in  the  case  of  the  nobles  and  clergy  there  is  great  ob- 
Bcarity,  but  it  probably  depended  partly  upon  tenancy- 
ia-chief,  and  partly  upon  royal  summooa.  As  both 
dusea  were  exempt  from  taxation,  their  functions 
were  less  importaut  than  those  of  the  third  estate, 
and  on  fnore  than  one  oocaaon  we  find  meetings  of 
the  cortes  in  which  the  upper  orders  took  no  part. 
The  weakness  of  the  assembly,  as  oontrasted  with  the 
English  parliament,  lay  mfunly  in  the  absence  of  any 
class  like  the  knights  of  the  shire  to  form  a  link  between 
the  burgesses  and  the  great  nobles.  Id  early  times, ; 
probably  the  most  efiiective  check  upon  the  royal ' 
power  lay  in  the  independent  privilege  claimed  and  ' 
exercised  by  the  chief  feudatories.  Their  tenants  were  ! 
bound  to  feudal  service  ;  and  the  right  of  private  war  '■ 
made  them  petty  sovereigns  on  their  own  estateB.  The 
long  feud  ot  the  families  of  Castro  and  Lara  is  only  i 
a  notable  example  of  the  diffieulties  whidi  the  centru 
power  had  to  contend  with.  For  the  protection  of  : 
their  privileges,  both  nobles  and  towns  claimed  the  j 
right  of  forming  an  armed  union  or  hermandad,  which  ! 
resembled  the  right  of  "confederation  "  exerosed  in 
later  times  by  the  nobles  of  Poland.  The  ordinary 
administration,  except  when  war  was  going  on,  was 
local  rather  than  central.  The  nobles  had  judicial 
powers  within  their  domains,  though  it  appears  that 
these  were  granted  by  the  crown  rather  than  de- 
rived Irom  their  territorial  position.  The  bishops  and 
higher  dergy  administered  ecclesiastic^  jurisdiction 
as  m  other  countries,  and  at  the  same  time  exercised 
the  same  powers  as  the  secular  lords  over  the  large 
estates  which  the  piety  or  superstition  of  generations 
of  bendaetors  had  conferred  upon  them.  The  con- 
nection with  Rome,  though  established  in  die  11th 
centuiy,  had  not  become  very  dose  before  the  middle 
of  the  12th  oentuiy  ;  the  appointment  to  most  of  the 
benefices  was  in  the  hands  of  the  crown,  and  the 
church  of  Castile  was  more  independent  even  than 
that  of  England.  In  the  cities  and  great  towns,  most 
of  which  included  a  considerable  extent  of  adjacent 
territory,  the  administration  both  of  justice  and  of 
local  affaira  was  in  the  hands  of  elected  corporations, 
which  had  received  gitints  of  liberties  at  the  time  when 
they  had  served  as  important  outposts  against  the 
attacks  of  the  infidel.  In  theory,  probably,  there  ex- 
isted in  all  cases  a  right  of  appeaJ  to  the  crown,  but 
this  was  a  right  which,  in  the  nature  of  things,  was 
rarely  exerdsed.  The  attempt  of  subsequent  kings 
to  control  or  supersede  the  lo^  administration  of  jus- 
tice by  the  appointment  of  corregidores  was  always 
resisted  as  an  encroachment  upon  traditional  liberties. 
Even  the  taxes,  though  granted  by  a  central  assembly, 
were  assessed  and  collected  by  the  local  officials,  and 
jealous  care  was  taken  to  secure  that  they  should  only 
be  applied  to  the  purpose  for  which  the  grant  had  been 
madia. 

Ferdinand  III.,  "The  Saint,"  wassucceeded  in  1252 
by  his  son,  Alfonso  X.,  "The  Wise."  The 
ibTwiw.  gave  up  the  military  policy  of  his 

father,  and  the  only  territonal  acquisition 
of  his  reign,  the  province  of  Murcia,  was  won  for 
him  by  the  arms  of  Aragon.  On  the  other  hand, 
he  was  a  great  student  and  patron  both  of  literature 
and  sdenoe,  especially  of  agronomy.  He  invited  to 
his  oourt  the  moat  distinguished  scholars,  not  only  in 
Christian  but  also  in  Arabic  lore,  and  he  raised  the 
university  of  Salamanca  to  rank  with  the  g^eat  schools 
of  Paris  and  Oxford.   He  also  turned  his  attention 


to  legislation,  and  his  code,  the  Si^e  fbrtidast  is  one 
of  the  great  legislative  monuments  of  an  age  whieh 
produced  the  Mablmementg  of  St  Louis  and  the 
great  statutes  of  Edward  I.  Compiled  under  the  in- 
fluence of  the  civil  and  canon  laws,  the  Siete  Fartidas 
was  in  some  respects  disadvantageous,  especially  as 
admitting  papal  encroachments  upon  the  ecclesiastical 
power  of  the  crown.  Though  drawn  up  under  Alfonso 
X. ,  it  did  not  finally  supersede  the  ancient/iieroa  until 
1348,  when  it  was  Ibroiallv  approved  by  the  cortes. 
But  Alfonzo's  reign,  though  distinguished  in  the  his- 
tory of  literature  and  law,  was  not  on  the  whole  a 
prosperous  period  for  Castile,  and  it  was  to  a  great 
extent  his  iault  that  the  opportunity  of  driving  the 
Moors  from  the  Peninsula  was  allowed  to  slip.  On  the 
fall  of  the  Hohenstaufen  he  came  forward  as  a  can- 
didate for  the  imperial  dignity,  and  through  the 
period  known  as  the  "great  interregnum"  he  and 
Richard  of  Cornwall,  chosen  b^v  rival  parties  among 
the  electors,  bore  the  empty  title  of  kmg  of  the  Ro- 
mans. The  expense  of  bribing  the  electors  and  of 
maintaining  a  magnificent  oourt  involved  Alfonso  in 
pecuniary  difficulties  and  compelled  him  to  alienate 
nis  subjects  by  imposing  heavy  taxes  and  by  debasing 
the  coinage.  But  the  hardships  inflicted  on  the  coun- 
try bv  the  king's  futile  ambition  were  as  nothing  com- 
parecl  with  those  which  arose  from  a  disputed  succes- 
sion to  the  crown.  By  the  old  custom  of  Castile  near- 
ness of  blood  gave  a  superior  c^aim  to  priority  of  de- 
scent, 80  that  the  second  son  of  a  king  would  be  pre- 
ferred to  the  children  of  the  eldest  son.  The  Sieie  Par- 
Hda*  recognized  the  more  modern  rule  of  succession ; 
but  as  that  code  had  not  yet  been  accepted  b^  the  cor- 
tes, its  ruling  had  no  bindine  force.  The  question  airose 
in  1275,  when  Alfonso's  eldest  son,  Ferdinand  de  la 
Cerda,  perished  in  a  campaign  against  the  Moors, 
leaving  two  sons,  Ferdinand  and  Alfonso.  The  king's 
seoona  son,  Sancho,  was  at  once  dedared  heir  to  the 
crown,  but  the  widow,  Blanche,  announced  her  inten- 
tion to  uphold  the  rights  of  her  children,  and  she  re- 
ceived support  both  from  Pedro  III.  of  Aragon  and. 
from  her  brother,  Philip  III.  of  France.  A  long  war 
followed,  which  was  further  complicated  when  Alfonso 
X.,  having  quarrelled  with  his  son,  proposed  a  par- 
tition between  the  rival  daimants.  So  far  did  the 
dispute  go  that  the  Moora,  instead  of  being  attacked 
in  Granada,  were  called  upon  to  give  their  assistance 
to  the  factions  among  their  enemies. 

The  result  of  these  internal  quarrels  was  to  increase 
the  already  excessive  power  of  the  noble  families,  and 
this  was  productive  of  further  disturbances  in  the  reign 
of  Sancho  IV.  (1284-1295).  Thefamilyof 
Castro  seems  to  have  sunk  into  comparative  Sancho  iv. 
insignificance,  but  the  Laras  had  found  a 
new  rival  in  the  house  of  Haro.  The  whole  state  was 
divided  by  their  feuds,  and  the  king  found  himself  de- 

Saded  from  the  position  of  arbiter  to  that  of  a  partisan, 
le  condition  of  affairs  became  even  worse  when  the 
death  of  Sancho  gave  the  crown  to  his  infant  son  Fer^ 
dinand  IV.  (1295-1312).  In  an  earlj;  sUge 
of  society  a  minority  is  always  an  evil,  and  Ferdinand 
Castile  at  this  period  had  more  than  a  &ir  ^V. 
share  of  such  misfortunes.  The  crown  was 
contested,  not  only  by  the  late  king's  brother  John, 
but  also  by  Alfonso  de  la  Cerda,  who  returned  fixjm 
France  to  maintain  a  daim  which  had  already  been 
negatived  by  the  accession  of  Sancho.  The  king  of 
[  Aragon  supported  Alfonso,  while  the  rulers  of  Portugal 
and  Granada  mixed  themselves  up  in  the  quarrel  to 
obtain  advantages  for  themselves.  The  regency  had 
been  bequeathed  by  Sancho  to  his  widow,  Maria  de 
Molina,  but  her  marriage  had  been  dedared  unctmonical 
by  the  pope,  so  that  a  slur  was  cast  upon  the  le^timacy 
of  her  son.  Nothing  but  the  great  skill  and  oapadty 
displayed  by  the  regent  could  have  secured  victory  under 
such  discouraging  circumstances.  By  mingled  submis- 
»on  and  defiance  she  disarmed  one  opponent  after 
another,  induced  the  pope  to  nti^  her  marriage,  and 
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finally  suooeeded  in  transfeiring  the  government  to  her 
son  on  his  coming  of  age.  Ferdinand's  harshness  pro- 
Toked  a  renewal  of  the  oonfliot ;  bat  ultimately  the 
treaty  of  Camillo  (1305)  pnt  an  end  to  thestru^le, 
and  compensated  the  princes  of  La  Cerda  with  lavisn 
oeBsions  of  territory.  Alfonso  preferred  to  remain  an 
exile  rather  than  to  abandon  his  claims,  but  his  son 
accepted  the  profierred  conditions  and  became  the 
founder  of  the  great  house  of  Medina  Sidonia.  But 
the  treaty  made  little  difference  to  the  country.  Dis- 
order and  civil  war  had  become  a  chronic  diuease  in 
Castile  and  Ferdinand  IV.  was  himself  too  deeply  im- 
bued with  the  spirit  of  the  age  to  maintain  peace  with 
»  strong  hand.  The  story  tluit  is  told  about  his  death 
illustrates  his  character.  In  spitfi  of  a  solemn  promise 
made  twice  during  his  reign  that  every  accused  person 
should  have  a  fair  trial,  he  ordered  two  brothers  of  the 
name  of  Carv^at  to  be  put  to  death  without  the  pre- 
tence of  judiciiu  forms.  They  summoned  him  to  ap- 
pear before  the  supreme  tribunal  within  thirty  days, 
and  on  one  moming^within  that  period  he  was  found 
dead  in  his  bed.  The  cause  of  nis  death  was  never 
ascertained,  but  the  peo]>le  regfu-ded  the,  event  as  a 
judgment,  and  he  has  received  from  this  story  the  name 
of  "  The  Summoned  "  (El  Emplazado). 

Ferdinand  IV. 's  death  was  followed  by  another  and 
sUll  longer  minority,  as  his  son,  Alfonso  XI.  (1312- 
1350),  was  only  two  years  old  at  the  time. 
Aifiinaoxi.  The  regency  was  clumed  by  the  late  king's 
brother  Don  Pedro  and  bis  unde  Don 
John,  and  from  this  dispute  arose  a  civil  war  fiercer 
and  more  destruotive  than  any  of  its  predecessors. 
The  central  authority  ceased  to  exist ;  botn  nobles  and 
towns  had  to  protect  themselves  aa  best  they  oould  ; 
the  royal  domains  were  seized  upon  by  rapacious  neigh- 
bors, and  the  person  of  the  younv  king  was  only  saved 
by  his  being  concealed  in  the  oathedral  of  Avila.  At 
last  the  mediation  of  the  pope  and  of  Maria  de  Molina 
brought  about  a  compromise,  and  the  administration 
was  divided  between  the  two  regent^i, — Pedro  taking 
the  southeastern  and  John  the  northwestern  provinces 
(1315).  But  a  few  years  later  they  were  both  killed  in 
a  Joint  campaign  against  the  emir  of  Granada,  and  the 
disorders  vkS»  out  with  worse  violence  than  ever 
(1319).  Four  "infimts,"  as  the  members  of  the  royal 
family  were  called,  contended  for  the  government,  and 
the  assumption  of  power  by  the  king  himself  at  the 
age  of  fifteen  failed  to  put  a  stop  to  their  feuds.  The 
character  of  Alfonso  XL  was  as  harsh  and  brutal  as 
was  to  be  expected  in  a  man  who  had  been  educated  in 
such  troubled  tim^.  He  invited  his  cousin,  a  younger 
Don  J ohn,  to  a  banquet  in  the  royal  palace,  and  treach- 
erously murdered  him.  His  treatment  of  his  first  wife, 
whom  he  divorced  in  order  to  marry  a  daughter  of  the 
king  of  Portugal,  provoked  her  father,  Don  John 
Emanuel,  a  nephew  of  Alfonso  X,  to  head  a  rising 
which  took  years  to  suppress.  The  Portuguese  prinoess 
was  also  repudiated  by  her  husband,  who  had  been  in- 
spired with  a  passion  for  the  beautiful  Eleanor  de 
Guiman,  and  the  forces  of  Portugal  were  added  to  those 
of  the  Castilian  rebels.  After  a  long  struggle  (1335- 
1337)  Alfonso  XL  succeeded  in  reducing  his  opponents 
to  submission,  while  he  conciliated  Alfonso  TV.  of 
Portugal  by  restoring  his  daughter  to  her  position  as 
queen.  The  restoration  of  unity  was  extremely  oppor- 
tune, as  Spain  was  threatened  at  this  moment  by  a  new 
invasion  from  Africa.  Abu'l  Hakam,  the  head  of  the 
Merinids  and  emir  of  Fez,  crossed  over  to  Gibraltar 
with  a  huge  army  in  1 339,  and  was  acknowledged  as 
suzerain  by  the  ruler  of  Granada.  Assistance  was  ob- 
tained both  from  Aragon  and  Portugal,  and  in  1340 
Alfonso  XL  marched  to  the  relief  of  Tarifa,  which 
was  besieged  bjr  the  Moors.  On  the  banks  of  the 
Salado  the  Christians  won  a  great  victory,  which  de- 
stroyed the  last  chance  of  a  revival  of  the  Moham- 
meoMi  power  in  Spain.  Abu'l  Qakam  fled  to  Africa, 
and  in  1344  Alfonso  concluded  a  glorious  war  by  the 
reduction  of  Algedras.   In  the  hope  of  cutting  off 


all  conneetioD  between  Granada  and  Africa,  Alfonso 
lud  siege  to  Gibraltar  in  1350,  but  before  he  oould 
accomplish  his  dest^  he  was  carried  off  by  the  Blade 
Death.  His  victones  over  the  infidel  have  led  t^ 
Spanish  historians  to  gloss  over  the  acts  of  CTueltty  and 
treachery  which  have  left  an  ineffaceable  stain  upon 
his  character.  His  reign,  troubled  as  it  was,  consti- 
tutes an  imi)ortant  epoch  in  the  historj'  of  Castilian 
liberties.  In  1328  he  issued  two  laws  which  formed 
the  firmest  basis  of  the  powers  of  the  oortes.  He 
recognized  the  right  of  that  assembly  to  be  consulted 
in  all  im^rtant  matters  of  state,  and  he  solemnly 
pledged  himself  and  his  suooesaors  not  to  impose  any 
new  tax  without  its  approval  and  consent.  These  oon- 
oeanons  were  to  some  extent  count«ri>alanced  by  bis 
restriction  of  the  right  of  electing  deputies  to  the  rtffi- 
doret  or  magistrates  of  each  city.  This  narrowing  of 
the  franchise  was  a  great  blow  to  the  popular  ngnts, 
and  it  gave  the  crown  facilities  for  tampering  with  the 
elections  which  were  frequently  abused  in  later  days. 
But'  at  the  time  the  munidpal  magistrates  eiyo^^ed  con- 
siderable independence,  and  for  several  generations  the 
cortes  showed  no  signs  of  subservience.  In  fact  Al- 
fonso's position  made  him  dependent  upon  the  sup- 
port of  the  citizens  against  the  great  lords,  so  that  be 
was  not  likely  to  aim  at  diminishing  the  power  of  the 
former  class.  Another  important  event  of  the  reign 
was  the  grantimi  by  the  oortes,  for  the  expenses  of  the 
Moorish  war,  of  the  akavala,  a  tax  of  a  twentieth  upon 
evenr  sale  of  real  or  personal  proporty.,  tax,  one 
of  toe  most  ruinous  that  can  be  oonodved,  illustrates 
the  want  of  economical  insight  in  the  14th  century, 
and  was  destined  in  later  times  to  seriously  impede  the 
industrial  and  oommercial  development  of  Sinin. 

The  atrodties  of  Alfonso  XL's  reign  unk  into  in- 
significanoe'when  compared  with  those  com- 
mitted  by  his  son  and  successor,  Pedro  I. 
(1350-1369).  The  stor;^  of  the  latter's  rule  is  munly 
derived  from  the  narrative  of  his  avowed  enemies,  but 
there  is  no  reason  to  doubt  the  substantial  accuracyof 
the  charges  which  have  given  him  the  name  of  "The 
Cruel."  Some  of  his  actions  may  perhaps  be  attrib- 
uted to  a  politio  desire  to  destroy  the  ascendency  of  the 
great  nobles,  whom  the  princes  of  the  royal  house  had 
ofren  headed  against  the  crown ;  but  most  of  them  can 
only  be  explained  by  a  thirst  for  Uoodshdd  which 
almost  amounted  to  mania.  He  ascended  the  throne 
at  the  age  of  Bixt«en,  and  was  at  once  urged  by  his 
mothw  Maria  of  Portugal  to  avenge  the  wrongs  which 
she  had  endured  at  the  hands  of  her  rival,  Eleanor  de 
Guzman.  The  unfortunate  Eleanor  was  strangled  in 
prison,  and  her  sons  could  only  secure  safety  by  flight. 
The  eldest,  Heniy  of  Trastamara,  found  a  refuge  first 
in  Portugal  and  afterwards  in  France.  A  wife  was 
now  found  for  the  young  king  in  Blanche,  daughter  of 
the  duke  of  Bourbon,  in  the  hope  of  strengthening  his 
throne  by  a  French  alliance.  But  Pedro  had  formed  a 
connection  with  Maria  de  Padilla ;  and,  when  he  was 
at  last  induced  to  go  through  the  marriage  ceremony 
with  Blanche,  he  quitted  her  immediately  to  return  to 
his  mistiesB,  whose  brothers  he  advanced  to  the  diief 
offices  of  state.  A  conspiracy  of  nobles,  headed 
Alfonso  of  Albnqueraue,  lately  the  king's  favorite,  was 
suppressed  with  rutnless  severity.  Pedro  now  oon- 
cluded  a  second  marriage  with  Juana  de  Castro, 
although  Blanche  was  still  living,  but  be  agun  re- 
turned to  Maria  de  Padilla.  Another  oonspiracy, 
Imcked  up  by  the  pope  and  the  French  king,  was  more 
successful.  After  standing  a  long  siege  in  Tordeallas, 
Pedro  was  compelled  to  concede  the  demands  of  the 
coalition  and  to  acknowledge  Blanche  as  his  lawful 
queen.  But  his  submission  was  only  feigned.  Seizing 
the  ojiportunitjr  of  a  bnnting-party  to  escape  from  the 
impnsonment  in  which  he  was  kept  at  Toro,  he  ralUed 
a  mercenary  army  round  him  and  took  terrible  ven- 
geanoe  upon  his  opponents  (1355-56).  Heniy  of 
Trastamara,  who  had  joined  in  the  rising,  eeoqted  to 
France,  where  he  took  part  in  the  war  aguiut  the 
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EDgliflh.  It  woutd  be  wearisome  to  cataloKue  the  long 
list  of  cmieltiea,  beginning  with  the  murder  of  the  un- 
fortunate Blanche  of  Bourbon,  of  which  Pedro  was 
gm\tv  daring  the  next  (en  yeaiB.  It  seems  almost  in- 
credine  that  such  a  monster  should  have  been  allowed 
to  reign  in  a  country  which  had  idready  shown  so  much 
independence  as  Castile.  But  se%'eral  causes  combined 
to  secure  him  against  depositioa.  In  the  first  place,  it 
was  upon  the  noblea  Mid  tha  Jews  that  his  hand  fell 
with  snoh  Bev&Atj,  while  to  the  dtizen  class  he  was  on 
the  whole  a  lenient  ruler.  This  esplsdns  why  it  was 
that  the  cortes  made  little  or  no  oppraition  when  he 
endeavored  to  secure  the  succession  to  his  own  children. 
In  1362  he  solemnly  swore  that  he  had  been  lawfully 
married  to  Maria  de  Padtlla,  and  hia  four  children  by 
her  were  recognized  as  heirs  to  the  crown.  His  son 
Alfonso,  however,  died  in  the  same  year,  and  only  two 
daughters,  Constance  and  Isabella,  survived  their 
father.  Another  point  in  Pedro's  favor  was  the  out- 
break in  1356  of  a  war  with  Aragoh,  which  lasted 
almost  without  intermission  for  the  rest  of  the  reign, 
and  in  the  course  of  which  the  Aragonese  Icing  was 
joined  by  Henry  of  Trastamara.  Much  as  the  Cas- 
tilian  nobles  hated  Pedro,  they  hated  Ai^gon  still  more, 
and  they  were  unwilling  to  accept  a  king  who  might 
seem  to  be  forced  upon  them  W  the  neighboring  king- 
dom. This  war  was  in  a  wf^  bamfbl  to  the  interests 
of  both  kingB.   They  were  both  e^r  to  depress  the 

Eowerful  nootes  in  their  territories,  but  their  continued 
oetilities  only  enabled  these  nobles  to  extend  their 
power.  On  more  than  one  occasion  this  community 
of  interest  was  on  the  verge  of  leading  to  an  agreement 
which  would  probably  have  excluded  the  House  of 
Trastamara  forever  from  Castile,  but  each  time  na- 
tional and  personal  enmity  combined  to  revive  the 
quarrel.  Though  Cfutile  was  larger  and  possessed  of 
more  resources  than  its  rival,  the  presence  of  a  large 
number  of  Gastilian  exiles  in  Aragon  made  the  combat 
fiurly  even.  But  in  1365  Henry  of  Trastamara  ob- 
tained new  and  more  formidaMe  auxiliaries.  Charles 
y.  of  Franoe,  who  was  now  beginning  to  reorganize 
that  oonntry  after  the  English  ware,  was  only  too  glad 
to  allow  the  disorderiy  bodies  of  disbanded  soldiers  to 
seek  employment  in  Spain  under  the  leadership  of 
Bertrand  an  Guesclin.  To  these  formidable  enemies 
Pedro  did  not  venture  to  offer  resistance  and  fled  to 
Bayonne,  while  his  half-brother  Henry  was  everywhere 
Acknowledged  as  king  (1366).  But  Pedro  succeeded 
in  convinomg  the  Black  Prince  of  the  justice  of  his 
cause  and  of  the  impolicy  of  allowing  the  French  king 
to  gain  overwhelming  influence  in  the  Peninsula.  Be- 
fore the  end  of  the  year  Edward's  army  had  crossed 
the  Pyrenees,  a  Qumber  of  English  mercenaries  in  Du 
Guesclin's  service  deserted  to  the  banner  of  their  old 
leader,  and  in  April,  1367,  was  fought  the  great  battle 
of  Nsyera  or  Navarrete,  near  Lcwrofto.  Bn  Guodin 
•was  taken  prisoner ;  Henry  or  Trastamara  fled  to 
France ;  and  Pedro  was  restored  to  his  throne.  But 
the  Castilian  king  had  learnt  no  wisdom  from  ad- 
versity. His  barlnrit^  disgusted  his  alliesj  who  were 
further  alienated  hy  his  fulure  to  furnish  his  promised 
supplies.  The  fever  had  already  begnn  to  decimate 
his  troops  and  to  weaken  his  own  health  when  the 
Blade  !nince  quitted  Castile.  His  departure  gave 
another  opportunity  to  Henry  of  Trastamara,  who  had 
obtained  iresh  reinforoements  from  Charies'V.  In 
1369  the  battle  of  Montiel_  was  decided  in  Henry's 
favor.  Pedro  was  taken  prisoner,  and  was  killed  in  a 
personal  struggle  with  his  rival,  into  vrhoee  tent  he  was 
brought.  His  two  snrviTing  daughters  had  been  left 
as  hostages  at  Bordeaux,  and  were  manned  to  two 
Inothera  of  the  Black  Pnnce, — John  of  Glaunt,  and 
Edmund  Langley,  duke  of  York. 

Henry  H.  (1 369-1 379)  was  of  illegitimate  birth,  and 
Henrr  II  marriage  with  the  neiress  of  the  La 

*  Cerdas  was  hardly  suffident  to  remove  all 
doubts  as  to  his  claim  to  the  sncoession.  But  within 
his  Idngdom  he  met  with  little  opposition.   The  Cas- 


tilians  were  glad  to  settle  down  under  an  orderly  gov- 
ernment after  the  late  reign,  and  the  few  malcontents 
exiled  themselves  to  Join  the  foreign  cliumants  of  the 
throne.  The  most  important  of  these  was  Pedro  I. 
of  Portugal,  whose  grandmother  belonged  to  the  le- 
gitimate Tine  of  Castue,  and  John  of  Gaunt,  who  came 
to  Spain  to  vindicate  the  righta  of  his  wife  Constance. 
Pedro  I.  proved  for  a  time  a  formidable  enemy.  He 
allied  himsdf  with  the  Moors,  who  seized  the  oppor- 
tunity to  recover  Algesiras,  and  with  the  king  of 
Aragon,  who  annexed  the  border  districts  of  Castile. 
But  P^ro  was  an  incapable  warrior,  Euid  soon  aban- 
doned his  own  claim  to  obtain  the  English  support  by 
acknowledging  John  of  Gaunt.  But  this  enabled 
Henry  to  renew  his  alliance  with  France,  and  with 
the  help  of  French  troops  he  invaded  Portugal,  be- 
sieged Lisbon,  and  compelled  Pedro  to  make  peace. 
Two  years  later  a  treat;y^  was  concluded  with  the  king 
of  A^igon,  by  which  his  conquests  were  restored.  For 
the  remainder  of  his  reign  Henry's  throne 
was  secure,  and  he  left  the  kingdom  in  Johni. 
peace  to  his  son  John  I.  (1379-1390).  The 
chief  interest  of  the  new  reign  centres  round  the  rela- 
tions with  Portugal  The  first  renewal  of  the  war  was 
the  woA  o£  the  Portuguese  king  Ferdinand,  who  again 
supported  the  English  daims  upon  Castile.  Bnt  the 
aDianoe  with  Enghind  was  not  popukr  in  Portugal,  and 
in  1383  a  treaty  was  concluded,  which,  however, 
proved  productive  rather  of  evil  than  of  good.  Beatrix, 
the  only  daughter  of  Ferdinand,  was  married  to  the 
Castilian  king ;  and  it  was  agreed  that  her  children, 
whether  male  or  female,  should  succeed  to  the  throne 
of  Portugal.  A  few  months  later  Ferdinuid  died. 
Beatrix  was  at  once  proclaimed  queen,  and  her  mother 
undertook  the  regency.  But  the  idea  of  union  with 
Castile,  which  would  involve  the  subordination  of  the 
smaller  kingdom,  was  intensely  unpopular  at  Lisbon. 
A  rising  overthrew  the  authority  of  the  qneen-mother, 
and  the  administration  was  intousted  to  John,  a  brother 
of  the  late  king.  John  of  Castile  at  once  entered  Por- 
tugal to  Miforoe  what  he  considered  to  be  Uie  rights  of 
his  wife.  But  bis  hi^h-handed  measures  only  added 
strength  to  the  opposition,  and  made  the  new  regent 
the  leader  of  a  national  movement.  In  1384  the 
Castilian  forces  laid  siege  to  Lisbon,  which  held  out 
with  obstinate  resolution  for  five  months,  when  the 
benegers  retired.  Exulting  in  their  success,  the  Portu- 
guese determined  to  have  nothing  more  to  do  with 
Beatrix ;  and  an  assembly  of  the  oortes  gave  the  crown 
to  the  regent  John.  The  Castilian  king  now  made  a 
determined  effort  to  uphold  his  failing  cause,  but  at 
the  great  battle  of  AJjubarrota  (August,  1385}  his 
army  suffered  a  crushing  defeat.  It  was  now  the  turn 
of  the  Portuguese  to  tue  the  aggressive,  and  the  ar- 
rival of  John  of  Gaunt  enablra^them  once  more  to 
take  up  his  cause.  It  was  only  the  ud  of  BVanoe  and 
the  dislike  of  the  Castilians  for  the  foreign-bred  Con- 
stance and  her  husband  that  enabled  John  to  make 
head  af^ainst  his  numerous  enemies.  In  1387  he  suc- 
ceeded m  terminating  the  English  part  of  the  quarrel 
His  eldest  son  Henry,  the  first  heir  to  the  crown  who 
received  the  title  of  prinoe  of  Asturias,  was  betrothed  to 
Catherine,  daughter  of  Constance,  in  whose  favor  John 
of  Gaunt  renounced  all  chums  on  behalf  of  his  wife 
(1387).  The  war  with  Portugal  now  sunk  into  a 
chrome  struggle  on  the  frontier,  but  was  still  going  on 
when  John  I.  died  in  1390. 

With  the  accession  of  Henry  IK  (1 390-1406),  a  boy 
<^  eleven,  Castile  was  a^n  &ce  to  face 
with  the  difficulties  of  a  minority,  and  these  Henry  m. 
were  the  more  formidable  on  account  of  the 
absence  of  any  prince  of  the  blood-royal  to  assume  the 
regency.  By  the  will  of  the  late  king  the  administra- 
tion was  intrusted  to  a  council  to  be  formed  by  joint 
representation  of  the  three  estates.  But  the  composi- 
tion of  this  body  was  altered  so  as  to  nve  more  power 
to  the  great  nobles  and  prelates,  and  their  qtuurels 
soon  involved  the  kingdom  in  the  troufalM  of  a  civil 


Digitized  by 


Google 


336 


SPAIN. 


(histort. 


war,  from  which  it  had  been  comparatively  firee  in  the 
last  two  reignB.  Luckily  for  Castile,  the  young  king, 
who  assumed  the  government  in  1393,  showed  himself 
to  be  a  man  of  equal  insight  and  resolution.  By 
throwipg  himself  boldly  upon  the  support  of  the  thira 
estate,  and  by  giving  them  the  predominanoe  in  the 
,(»rtes,  he  succeeded  in  taking  efficient  measures  against 
the  nobles.  All  domain-lands  which  had  been  alienated 
during  his  minority  had  to  be  restored,  and  sdl  confed- 
erations among  the  barons  were  declared  illegal  and 
dissolved.  The  discontent  which  these  measures  pro- 
yoked  was  promptly  suppresBed  before  it  could  develop 
into  insurrection.  At  the  same  time  the  country  en- 
joyed the  blessinfip  of  external  peace.  Heniy's  mar- 
riage with  Catherine  of  Lancaster  secured  him  against 
hostilities  not  only  from  England  but  also  IVom  Portu- 
gal, whose  queen  was  Catherine's  sister.  Unfor- 
tunately for  toe  kingdom  which  he  ruled  with  such 
wisdom  and  suooess,  Henry  IIL  died  in  1406  at  the 
a^  of  twenty-seren,  leaving  an  in&nt  son  to  soooeed 
him. 

The  minority  of  John  11.  was  the  mo^  orderly 
penod  of  his  reign  (1406-1454).  The  gov- 
Jobn  IL  ernment  was  winded  by  the  able  hands  of 
his  unde  Ferdinand,  to  whom  the  Caatilians 
would  have  given  the  crown  if  he  had  been  willing  to 
supplant  his  nephew.  Even  after  his  aooession  to  the 
throne  of  Aragon  in  1412  he  continued  to  give  his  ad- 
vice to  the  queen-mother.  The  administration  during 
these  years  was  strong  and  orderiy.  The  fortress  of 
Antequera  was  taken  from  the  Moors,  and  the  CasttUan 
nobles  were  kept  in  the  same  sulgection  as  in  the  late 
reign.  A  new  and  disastrous  period  commenced  in 
1417,  when  the  death  of  his  mother  tran^erred  the 
reins  of  government  to  John  IL  at  the  age  of  fourteen. 
Averse  to  the  oares  of  Imnness  and  abawbed  in  per- 
sonal pleasures,  the  young  king  was  only  too  ready  to 
allow  himself  to  be  guidea  by  any  one  who  would  take 
the  responsibility  of  rule  upon  his  own  shoulders. 
Before  many  years  had  elapsed  he  bad  fallen  com- 
pletely under  the  influence  or  Alvaro  de  Luna,  grand- 
master of  the  order  of  St.  James  and  constable  of 
Castile.  The  minister,  possrased  of  all  the  qualities 
which  would  have  endowed  a  great  monarch,  set  him- 
self to  increase  the  royal  power.  Not  only  were  the 
nobles  depressed  to  a  condition  of  impotence  which 
they  had  never  yet  experienced,  but  steps  were  also 
taken  to  diminish  the  powers  of  the  third  estate. 
Many  of  the  lesser  towns  in  Castile,  as  in  England  at 
the  same  period,  found  thatthe  right  of  representation 
iDTolved  pecuniary  burdens  whioh  tbey  were  eager  to 

Set  rid  o£  This  made  it  easy  for  the  minister  to  re- 
uoe  the  number  of  towns  sending  deputies  to  the 
oortes  to  some  seventeen  or  eighteen  of  the  lai^^ 
dties.  This  diminution  of  the  third  estate,  though  not 
resented,  was  an  inadious  blow  at  its  km  interests, 
and  made  it  easy  for  Charles  V.  and  his  suooeasor  to 
reduce  the  cortes  to  imnotence.  The  arbitrary  govern- 
ment of  John  II. ,  whicn  might  have  been  endured  if 
it  had  been  really  directed  by  the  king  himself,  was 
intolerable  to  the  nobles  when  it  was  known  to  be  in- 
spired by  his  minister.  The  reign  is  filled  by  a  series 
of  conspiracies,  in  whjfh  the  domestic  mucontents 
found  powerful  allies  in  John  XL's  cousins,  John  and 
Heniy  of  Aragon.  But  Alvaro  de  Luna  was  a  warrior 
80  well  as  a  politician,  and  suooeeded  in  foiling  all 
direct  attempts  to  effect  his  overthrow.  His  ultimate 
fall  ms  due  to  the  ingratitude  of  the  king  whom  he 
had  served  too  well.  John's  second  wife,  Isabella,  of 
Portugal,  disgusted  at  the  smalt  iimount  of  influence 
which  the  minister  allowed  her  to  exercise,  set  herself 
to  effect  his  overthrow.  Once  deprived  of  the  royal 
favor,  Alvaro  de  Luna  had  no  further  support  to  rest 
upon.  The  very  absolutism  which  he  himself  had 
built  up  was  turned  against  him,  and  he  was  executed 
after  a  trial  which  was  notoriously  unfair.  A  year 
later  John  II.  followed  him  to  the  grave,  and  the 
crown  passed  to  his  son,  Heniy  IV.,  the  feeblest  sov- 


ereign that  ruled  in  Castile  before  the  iTth  centoiy. 
His  mind  was  as  feeble  as  his  body,  and 
the  contempt  of  his  subjects  has  fixed  upon  Hcwy  iv. 
him  the  title  of  "The  Imostent"  His 
first  &vorite,  the  marquis  ofv  illena,  was  BUppUuted, 
after  Henry's  marriage  with  Joanna  of  Portugal,  by 
Beltran  de  la  Cueva,  whom  scandal  declared  to  oe  the 
queen's  paramour.  The  birth  of  a  daughter  did 
nothing  to  check  these  rumors,  and  the  unfortunate 
infanta  was  only  known  as  "  la  Beltran^a. ' '  The  gov- 
ernment was  not  exactly  oppressive,  but  it  failed  to 
command  respect,  and  personal  jealousies  and  ill- 
feeling  were  Bimicient  to  produce  a  revolts  The  leaders 
were  the  marquis  of  Yillena  and  Carillo,  arcbbishop 
of  Toledo,  both  of  whom  had  objects  of  their  own  to 
serve.  In  1465  the  rebellion  broke  out,  and  its  first 
act  was  the  formal  deposition  of  Henry  at  Arila,  after 
an  absurd  ceremony  in  which  the  king  was  represented 
by  a  puppet  The  conspirators  denounced  the  inlaata 
Joanna  as  ille^Umate,  and  offered  the  crown  to  Heoijr's 
Inother  Alfonsa  In  the  course  of  the  avil  war  whidi 
followed,  Alfonso  died  ,(1468),  and  his  partisans  at 
once  ^ut  forwurd  the  claims  of  his  sister  Iwbella.  But 
the  in&nta,  who  already  displayed  a  wisdom  and 
moderation  beyond  her  years,  renised  to  be  involved 
in  hostilities  with  her  elder  brother,  and  she  succeeded 
in  arranging  a  treaty  by  which  she  was  lecogniEed  as 
Henry  IV.  's  heiress.  The  king  himself  struggled  hard 
to  evade  these  conditions,  ana  after  his  death  in  1474 
Joanna's  cause  was  espoused  by  her  unde, 
Alfonso  y.  of  Portugal.  But  Isabella  sue-  laabdia 
ceeded  in  securing  her  aooession  to  the 
throne,  and  her  marriage  with  Ferdinand  of  Aragon, 
by  paving  Uie  way  for  the  union  of  the  two  kingdoms, 
begins  a  new  period  in  whioh  fur  the  first  time  there  is 
a  real  history  of  united  Spun. 

The  kingdom  of  Aragon  which  we  left  in  the  reign 
of  James  the  Conqueror  (1213-1276),  oon-  auoon 
sisted  of  the  thtee  provinces  of  Anmon,  (las-UTn. 
Catalonia,  and  Valencia.  Each  province  ^?5*" 
retained  its  own  laws  and  institutions,  and 
Valencia  and  Catalonia  regarded  with  the  keenest 
jealousy  any  attempt  to  govern  them  on  the  princiF^ea 
which  prevailed  in  Aragon.  The  powers  of  the  crown 
were  far  more  limited  than  in  the  neighboring  king- 
dom of  Castile.  The  great  nobles,  or  ricoi  hombra, 
formed  a  small  and  exclusive  class,  whose  privileges 
made  them  almost  the  equals  of  the  monaich.  AU 
conquests  had  to  be  divided  between  them,  and  the 
king  was  fortndden  to  confer  a  fief  or  honor  upon  aaj 
person  ontnde  their  ranks.  They  possessed  and  ex- 
ereised  the  right  of  private  war,  and  were  enUtled  at 
will  to  renounce  their  allegiance  to  their  sovereign. 
The  smallness  of  their  numbers  made  them  much 
more  united  than  the  nobles  of  Castile,  and  propor- 
tionately more  formidaUe.  The  difference  between 
the  two  kingdoms  was  recognized  by  Ferdinand  the 
Catholic  with  bis  usual  acuteness  when  he  said  that 
^'  it  was  as  difficult  to  divide  the  nobles  of  Aragon  as 
it  was  to  unite  those  of  Castile."  But  the  privileges 
of  the  nobles,  great  as  they  were,  were  not  the  only 
check  upon  the  royal  power.  Each  province  had  its 
own  cortes,  which  possessed  from  a  very  early  date 
the  right  of  granting  taxes  and  approving  legislation. 
In  Valencia  and  Catalonia  the  oortes  consisted,  as  in 
Castile,  of  the  ordinary  three  estates ;  but  in  Cata- 
lonia, where  a  maritime  life  had  inspired  the  inhabi- 
tants with  a  passionate  love  of  freedom,  the  commons 
enjoyed  a  predominance  which  was  hardly  to  be 
paralleled  in  any  other  country  in  the  Middle  Ages. 
The  cortes  of  Aragon,  whioh  were  more  important, 
and  whose  history  has  been  more  carefully  elucidated, 
consisted  of  four  estates  or  arms  [brazos).  Besides 
the  great  prelates  and  the  rtcos  liombres,  both  of  whom 
had  the  right  of  appearing  by  proxy,  there  was  a  sepa- 
rate chamber  of  smaller  landbolderB.  This  eontiuiied 
the  infanxoneitj  or  lesser  tenants-in-ehief,  and  the  ca- 
'■  bftihroa  or  knights,  who  were  tenants  of  the  greats 
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borons  but  whose  military  rank  gave  them  the  right 
of  personal  attendance.  The  fourth  chamber  alone 
was  representative,  and  ooosiBted  of  the  deputies  of 
the  towns.  Their  presence  is  first  mentioaea  in  1133, 
thirty  yeara  before  anything  is  heard  of  popular  repre- 
sentation in  Castile.  Thetr  numbers  were  naturally 
small,  as  the  kingdom  was  of  very  limited  extent,  but 
it  seems  to  have  been  early  estaUisfaed  that  a  town 
which  had  once  sent  deputies  was  permanently  entitled 
to  the  privilege,  and  this  preserrea  them  from  having 
their  hts  tam|>ered  with  by  the  orown  as  was  done 
in  Castile.  Besides  their  leg^tive  and  taxative 
functions,  the  Aragonese  oortes  were  also  a  supreme 
court  of  justicej  uid  in  diis  capadty  were  presided 
over  by  iaejuaUciar,  an  offidal  whose  unique  powers 
have  attracted  the  attention  of  all  writers  on  Spanish 
history.  In  its  origin  the  office  h^  nothing  very  re- 
mai^able  about  it^  and  it  is  only  the  peculiar  circttm- 
stances  of  the  kmgdom  which  forced  it  into  auoh 
prominence.  The  justiciar  was  not  at  first  intrusted 
with  any  political  functions,  but  the  difficulty  of  ad- 
justing the  relations  between  the  king  and  the  barons 
led  to  his  being  called  in  as  mediator.  By  the  14th 
oeotoiy  he  had  oeoome  almoBt  the  supreme  arbiter  in 
all  oonstttatLonal  qneetions.  To  him  the  people  could 
appeal  against  any  infraction  of  their  UberUes,  while 
toe  king  regarded  him  as  his  i^ef  ocnmoillor  and  as 
the  most  ^Kdent  barrier  a^inst  armed  rebellion, 
which  was  tk^  onl^  alternative  method  of  settling 
disputes  between  his  subjects  and  himself.  As  the 
Justiciar  thus  became  the  pivot  of  the  constitution, 
it  was  of  ^K&t  importance  to  secure  that  he  should 
exercise  his  functions  with  firmness  and  impartiality. 
As  the  ricos  hombres  were  exempted  from  corporal 
punishment,  he  was  always  chosen  from  the  lesser 
nobles  or  knights,  and  was  made  responsible  to  the 
cortes  under  penalty  of  death.  The  dignity  of  the 
office  was  eahanoed  the  character  of  its  successive 
holders;  and  Uie  medisBval  history  of  Aragon  abounds 
with  ioBtances  of  thdr  fearlras  oppoution  to  Uie  orown 
and  of  their  resolute  resistance  to  despotism  on  the 
one  hand  and  to  anarchy  on  the  other. 

The  glorious  reign  of  James  (I.)  the  Conqueror  was 
disturlwd  towards  ita  dose  by  quarrels  which  arose 
from  his  scheme  of  partitioning  his  conquests  among 
his  children.  The  death,  however,  of  his  youngest 
and  favorite  son  {)ut  an  end  to  these  projects,  and  Uie 
iMinTTT  most  important  of  the  provinces  passed 
into  the  hands  of  Pedro  in.  (l276-1285). 
Under  Pedro  and  his  son  and  successor  Alfonso  III. 
(1285-1291),  attention  was  almost  wholly  diverted 
from  internal  affairs  to  the  conquest  of  Sidly.  By 
hb  marriage  with  Constance,  the  daughter  of  Man- 
fred^edro  oonld  put  forvutl  a  claim  to  succeed  to 
the  Hohenstaufen  in  Naples  and  Sidly,  bat  it  is  not 
probable  that  be  would  have  been  able  to  make  any 
use  of  the  daim  if  (^e  Sidlian  YesperB  (1283)  had 
not  thrown  that  island  into  his  hands.  The  result 
was  a  long  series  of  wars  with  the  Angevin  rulers  of 
Naploi,  but  the  luAd  upon  Sicily  was  steadily  retained. 
These  wan  had  a  notable  influence  upon  Aragonese 
history,  as  they  compelled  the  kings  to  purchase  the 
support  of  their  subects  by  concessions  which  could 
only  with  great  difficulty  have  been  extorted  from 
them.    Thus  in  1283  Pedro  III.  granted  the  famous 

General  Privilege,"  the  Ma^a  Carta  of  Aragon. 
By  this  the  crown  formally  laid  down  a  number  of 
riues  to  secure  all  dasses  ^aiainst  oppression.  The 
General  Privily  is  quite  as  important  a  document  as 
the  English  charter;  it  is  even  more  fall  and  precise, 
and  ita  numerous  oonfirmations  ^ow  that  it  was  as 
hi^hly^  prized.  It  had  the  additional  advant^e  of 
being  issued  a  people  already  possessed  of  institu- 
tions sufficiently  developed  to  employ  and  defend  the 
national  liberties.  But  if  Pedro's  oonoessions  were 
Alibiivi  III  advantage  of  his  country,  his  succes- 

sor went  to  an  extreme  which  was  equally 
hanDful.    In  1287  Alfonso  IIL  signed  the  famous 
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"Privilege  of  Union,"  by  which  hifi  subjects  were 
formally  authorized  to  take  up  arms  e^aiuit  their 
sovereign  if  he  attempted  to  infringe  their  liberties. 
The  rignt  of  revolt,  wnile  it  is  and  must  be  the  ulti- 
mate safeguard  against  oppression,  becomes  at  onoe 
liable  to  abuse  when  it  is  formulated  and  discussed. 
The  act  of  1287  gave  an  unlimited  license  to  disorder, 
which  could  always  dii^uise  itself  under  the  pretenoe 
of  defending  liberty.  Until  it  was  repealed  there  was 
always  a  danger  that  the  oonstitution  would  succumb, 
nc*>  to  the  tyrannical  usurpations  of  the  crown,  but  to 
the  selfish  interests  of  the  nobles. 

On  the  death  of  Alfonso  III.  the  crown  passed  to 
his  brother  James  II.  (1291-1327).  The  „ 
new  king  handed  over  Stdly  to  his  younger 
brother  Frederick,  thus  creating  a  separate  dynasty  in 
that  island.  In  the  hope  of  depressing  the  greater 
barons,  James  II.  strengthened  the  hands  of  the  jus- 
ticiar and  sought  to  conciliate  the  clergy  and  citizens 
to  the  crown.  By  these  steps  he  succeeded  in  avoid- 
ing any  open  conflict  during  his  reign,  and  at  the  same 
time  he  sought  to  secure  external  unity  by  an  edict 
which  dedared  the  three  provinces  of  Aragon,  Cata- 
lonia, and  ValeDcia  to  be  forever  indivisible  (1319). 
But  his  suocessor.  Alfonso  IV.  (1327-  ...  ^ 
1 336),  did  not  hesitate  to  break  this  edict, 
in  spirit  if  not  in  letter,  by  carving  out  great  fiefe  for 
his  second  wife,  Eleanor  of  Castile,  and  her  children. 
By  this  measure  he  gave  rise  to  the  difficulties,  and 
indirectly  to  the  triumphs,  of  hU  son,  Pedro  ^  ,„ 
IV.  (13.36-1387).  Pedro's  reign  is  a  ^t 
epoch  in  Aragonese  history,  as  to  him  is  due  the  arrest 
of  the  tendencies  which  threatened  to  divide  and 
destroy  the  kingdom.  He  began  by  recalling  his 
father's  excessive  grants  to  his  stepmother  and  his 
half-brothers.  The  intervention  of  Alfonso  XI.  of 
Castile  on  behalf  of  his  sister  failed  to  make  any  im- 
pression upon  the  king,  and  it  was  only  the  pressing 
danger  from  tJhe  Moors,  which  was  removed  in  1340 
by  the  Gastdlian  viotoiy  on  the  Salado,  that  induced 
him  at  last  to  consent  to  a  oompromise.  The  sam/i 
dedre  to  unite  all  the  possessions  of  the  Aragonese 
orown  is  apparent  In  his  treatment  of  the  king  of 
Mqjoroa,  James  II.,  the  descendant  of  James  L's 
younger  son,  who  had  received  from  his  father  the 
Balearic  Islands  with  Roussillon  and  Cerdagne  as  a 
vassal  kingdom.  As  James  II.  showed  inclination  to 
evade  his  legal  duties  towards  his  suzerain,  Pedro 
seized  the  first  opportunity  to  pick  a  quarrel  with  him. 
In  1344  all  the  territories  of  the  king  of  M^oroa  were 
dedared  to  be  united  to  Aragon  ;  and,  though  James 
II.  made  an  obstinate  resistance,  he  met  with  little 
support  from  bis  former  subjects,  and  the  hopeless 
Boggle  was  ended  by  his  deaw  in  1348. 

These  hi^h-handed  measures  not  aonatnrally  ezdted 
the  misgivings  of  the  noUes  of  Ara^n,  whose  privi- 
leges  were  not  likdy  to  be  very  scrupulously  respected 
b^  a  prince  with  such  an  obvious  sense  of  his  own 
rights  and  duties.  In  1347  chance  gave  them  an  emi- 
nent and  capable  leader.  There  was  no  law  agunst 
female  succession  in  Aragon,  and  there  was  tJie  pre- 
cedent of  Queen  Petronilla  in  its  favor.  On  the  other 
hand,  there  was  a  strong  pr^udice  against  it,  and  'as  a 
rule  preference  had  been  given  to  males,  although 
further  removed  from  the  direct  line.  Pedro  IV.  had 
an  only  daughter,  Constance,  and  he  was  eager  to 
secure  the  succession  to  her  in  preference  to  hie 
brother  James,  who  was  popularly  regarded  sia  the 
heir  to  the  throne.  This  unconcealed  intention  ex- 
cited the  indignation  of  James,  who  was  already  dis- 
contented at  the  harsh  treatment  of  the  king  of  Ma- 
jorca. He  had  no  difficulty  in  inducing  most  of  the  chief 
nobles,  indnding  his  half-brothers,  to  form  a  "Union," 
which  was  also  joined  by  several  of  the  towns  in  their 
discontent  at  the  projected  settlement  of  the  succes- 
sion (1 347).  Pedro  was  taken  by  surprise  and  ooald 
only  gain  time  b^  concessions.  He  promised  to  con- 
voke annual  meetings  of  the  cortes,  to  choose  his  ooun- 
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dllurs  with  the  approval  of  the  estates,  to  revoke  his 
will  iu  favor  of  bis  daughter,  and  to  recognize  his 
brother  as  his  heir.  Soon  after  this  agreement,  which 
left  the  Union  master  of  the  situatioUj  James  died ; 
and  men  were  not  alow  in  attributing  his  death  to  the 
machinations  of  the  king.  This  event  was  of  the 
greatest  advantage  to  Pedro,  as  it  deprived  his  oppo- 
nents of  their  leader,  and  from  this  moment  the  rebel- 
lion began  to  be  split  up  by  personal  rivahnes.  The 
king  and  his  advisers  were  not  alow  to  avail  themselves 
of  the  opportunity  thus  offered.  The  opposition  was 
strongest  in  Aragon  and  VaJencia,  uid  Pedro  suc- 
oecdcd  in  gaining  over  the  Oatalonians,  who  were 
always  prone  to  aoc  in  isolation  from  (he  other  prov- 
inces. With  the  troops  thus  acquired  he  met  the 
anny  of  the  Union  at  Epila  (1348)  and  won  a  oomplet« 
viotoiy.  He  followed  up  hia  saocess  by  desboying  all 
the  ohartera  which  gave  any  sanction  to  armed  renst- 
ance  to  the  crown,  and  especiallv  the  Privilege  of 
Union  of  1287.  His  elder  half-brotlier  Ferdinand,  who 
had  succeeded  James  as  leader  of  the  revolt  and  as 
heir-apparent  to  the  throne,  fled  to  Castile,  but  the 
chief  nobles  were  severely  punished,  and  the  power  of 
the  crown  was  raised  to  a  neight  whudi  it  had  never 
before  attained. 

Thus  Aragon,  following  the  tendencies  of  the  age, 
became  centralized  under  a  powerful  monarchy,  and 
the  forces  of  feudal  disunion  reoeived  a  final  oheck. 
Bat  Pedro  IV.  was  far  from  estaUishing  an:^hing  like 
a  despotism.  While  deetooying  the  Privilege  of 
Union,  he  took  a  solemn  oath  to  respect  the  political 
and  personal  liberties  of  his  subjects,  and  e^jomed  the 
<  same  oath  upon  his  suooeasors.  At  the  same  time  he 
strengt^enea  the  powers  of  the  justiciar,  whose  pre- 
eminence dates  from  this  reign.  The  position  of  the 
king  was  immensely  strengthened  by  the  birth  of  a 
son,  which  destroyed  the  claims  of  his  half-brothers. 
The  later  part  of  his  reign  was  occupied  with  a  war 
agfunst  Heoiy  II.  of  Castile,  which  has  been  referred 
to  above,  and  with  resistance  to  James  III.  of  Majorca, 
who  made  an  unsuccessful  effort  to  recover  the  ter- 
ritories of  his  father.  Pedro  concluded  a  second  mar- 
liaga  with  Silnlla,  daughter  of  a  Gatalonian  knight, 
ana  her  iofioenoe  involved  him  in  a  quarrel  with  his 
ddest  son,  whom  he  attempted  to  deprive  of  the  office 
of  lieutenant-general,  which  custom  assigned  to  the 
heir  to  the  throne.  But  he  found  that  the  authority 
of  the  justiciar  was  now  strongenough  to  restrain  the 
orowQ  as  well  as  the  nobles.  l)ominio  de  Cerda,  who 
now  held  the  office,  pronounced  that  the  infant  was 
legally  entitled  to  the  dignity  from  which  he  had  been 
ousted,  and  compellcHl  the  king  to  restore  him.  The 

John  I        ^^^^  '^'^^^  ^  (1387-1395)  was 

mainly  occupied  with  wars  in  Sicily  and 
Sardinia.  The  expense  which  these  involved,  which 
was  increased  by  tne  luxury  of  a  magnificent  court, 
excited  the  most  lively  discontent  on  the  part  of  the 
oortes.  The  remonstranoee  of  his  snl^ects  were  re- 
sented by  the  king,  but  they  were  backed  up  by  the 
authority  of  the  jnstidar,  and  John  L  gave  way  so 
fitf  as  to  banish  the  unpopular  favorites  from  the 
court.  On  the  king's  death  nis  daughters  were  passed 
over,  and  1h»  orowo  was  transferred  to  his  brother 
-j^j^  Martin,  who  was  occupied  in  restoring  the 
Aragonese  supremacy  in  Sicily.  Under 
Martin  a  private  war  between  toe  great  &milies  of 
Urrea  and  Luna  was  put  down,  and  the  dependence 
of  the  great  nobles  was  more  firmly  secured.  But  the 
death  m  1409  of  the  king's  only  son,  Martin  the 
younger,  brought  the  kingdom  face  to  face  with  the 
difficulty  of  a  disputed  suooesaion.  There  were  two 
male  claimants, — the  count  of  Urgel,  a  great-grandson 
of  Alfonso  IV^  and  the  duke  of  Ganoia,  a  grandson 
of  James  II.  The  former  was  the  undoubted  heir  if  the 
suooession  was  absolutely  limited  to  males,  while  the 
ktter  was  advanced  in  years  and  could  only  bring  for- 
ward the  (^d  contention  of  neaniess  to  the  royal  stock. 
But,  although  precedent  was  in  favor  of  the  exclusion 
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of  females,  there  was  no  definite  rule  to  prevent  the 
succession  of  their  male  descendants.  Of  such  claim- 
ants there  were  two, — Louis  of  Galalnia,  the  son  of 
John  L 's  daughter  Violante,  and  Ferdinand,  infant  of 
Castile,  the  son  of  Martin's  sister  Eleanor.  Moreover, 
Martin  the  younger  had  left  an  illegitimate  son,  Fred- 
erick, count  of  Luna,  and  if  the  question  had  arisen  a 
century  earlier,  before  the  clergy  had  obtained  so  much 
power,  it  is  probable  that  his^aims  would  have  been 

§ referred.  The  question  was  still  unsettled  on  the 
eatti  of  the  elder  Martin  in  1410,  with  whom  raided 
the  male  line  of  the  counts  of  Barcelona.  A  prokuiged 
eivil  war  seemed  inevitaUe,  and  for  two  yean  the 
kingdom  endared  tlie  evib  of  an  interregnum.  If  the 
dispute  was  to  be  settled  by  force  of  arms,  the  count 
of  Uivel  seemed  'lik^  to  oany  all  before  him,  as  he 
had  the  pretty  unanimous  support  both  of  the  Cata- 
lans and  of  the  powerful  family  of  Luna.  But  his  fol- 
lowers, confident  in  their  superiority,  allowed  them- 
selves to  indulge  in  acts  of  violence  which  alienated 
the  more  orderly  part  of  the  population.  The  justiciar, 
Juan  de  Cerda,  who  had  acted  with  such  impartial 
firmness  in  the  reign  of  John  1.^  succeeded  in  forming 
a  patriotic  party  which  detemuned  to  settle  the  dis- 
pute by  a  legal  decision.  Jealousy  of  the  De  Lunaa 
gave  to  this  party  the  support  of  the  rival  house  of 
IJrrea.  They  succeeded  in  procuring  the  appointment 
of  a  joint  oommismon  of  nine  memben, — tniee  from 
the  oortes  of  each  provinoe.  After  a  careful  examina- 
tion of  all  the  claims,  the  commissioners  decided,  on 
what  prindple  it  is  difficult  to  determine,  in  favor  of 
the  inmnt  Ferdinand,  who  was  then  acting 
as  regent  of  Castile  for  his  nephew  John 
IL  (1412).  As  far  as  ability  and  merit 
went,  the  choice  was  probably  the  best  that  could  have 
been  made.  By  mingled  firmness  and  conoeasion 
Ferdinand  succeeded  in  restoring  order  and  unity  to 
the  kingdom  and  its  dependencies.  A  revolt  headed 
by  the  disappointed  count  of  Urgel  in  the  next  year 
was  suppressed,  and  its  leader  was  punished  with  the 
confiscation  of  his  territories  and  perpetual  impiuoa- 
ment. 

Thus  the  house  of  Tnstamara  siu»eeded  in  obtain- 
ing the  orown  of  Aragon  as  well  as  that  of  Castile. 
Ferdinand  I.,  the  first  king  of  the  new  dynasty,  did 
not  live  long  to  wield  the  sceptre  which  he  had  so  for- 
tunately aoquired.    On  his  death  in  1416  tlie  crown 

fftssed  to  his  son  Alfonso  V.  (1416-1458).  y 
he  new  prince  ptajred  little  part  in  Ara- 
gonese history,  as  his  attention  was  almost  wholly  ab- 
sorbed in  the  affairs  of  Italy.  To  his  inherited  possee- 
sions  of  Sicily  and  Sardinia  he  added  the  kingdom  of 
Naples  after  a  seven  years'  contest  with  the  Angevin 
claimant.  Rend  le  Bon  of  Provence  (1435-1442). 
From  this  time  he  never  quitted  his  new  kingdom, 
where  his  politic  rule  and  his  patronwe  of  literature 
acqu^edfor  him  the  name  of  The  Magnanimona." 
During  his  absenoe  the  govemment  of  Aragra  was  m- 
truated  to  his  Inother  John,  as  lieatenantrceneraL 
The  arbitrary  character  of  this  prince,  which  u  ao 
dearly  viable  in  his  subsequent  histonr,  seems  to  have 
b€>en  foreseen  by  his  subjects.  In  order  to  secure  the 
justiciar  fiom  undue  influence  on  the  part  of  the  crown, 
a  law  was  made  in  1442  that  the  office  should  be  held 
for  life,and  that  its  occupant  could  only  be  dismissed 
by  the  king  with  the  express  approval  of  the  cortee. 
In  1461  thisprovi^on  was  followed  up  by  another  law 
which  directed  that  all  complaints  against  the  justiciar 
should  be  heard  before  a  oommisuon  regulariy  chosen 
from  the  four  estates. 

The  history  of  John,  both  as  regent  for  his  brother 
and  later  as  king  in  his  own  right,  centres 
round  the  family  auanels  which  finally  led 
to  a  formidable  rebellion  against  him.  His 
first  wife  was  Blanche,  widow  of  Martin  of 
Sicily  and  heiress  of  Navarre.  This  little 
kingdom,  which  comprised  territory  on  both  sides  of 
the  Pyrenees,  had  been  more  dosely  codnected  with 
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France  than  mth  Spain  Hince  its  separation  firom  Ara- 
gon  OD  the  death  of  Alfonso  I.  (1134).  In  the  13th 
century  it  was  united  to  the  French  crown  by  the  mar- 
riage of  Jeanne  of  Navarre  with  the  French  king 
Philip  IV.,  but  it  again  became  independent  on  the 
death  of  Louis  X.  in  1315.  His  daughter  Jeanne  was 
the  undoubted  heiress  of  Navarre,  and,  though  she 
was  kept  out  of  her  rights  by  her  uncles,  Philip  V. 
and  Charles'  IV. ,  she  was  allowed  to  succeed  after  their 
death.  In  1329  she  was  crowned  at  Pamplona  with 
her  faosband,  Philip  of  Evreux.  Her  son,  Charles  the 
Bad  (1349-1387),  obtained  an  unenviable  notoriety  for 
the  part  which  he  played  in  French  history  during  the 
trouWous  period  of  the  English  wars.  His  son, 
Charles  nr.  (1387-1425),  was  a  peace-loving  prince, 
who  devoted  more  attention  to  art  and  literature  than 
to  politics.  The  marriage  of  his  daughter  Blanche 
with  John  of  Aragon  brought  the  mountain-kingdom 
once  more  into  close  connection  with  the  western  pe- 
ninsula. By  her  marriage  contract,  Navarre  was  to 
pass  on  her  death  to  her  children  and  nob  to  her  hus- 
oand,  but  a  later  agreement  eqjoined  her  bod^  before 
anumini^  the  soTereignty ,  to  obtain  ' '  the  goodwiU  and 
approbation  of  his  father."  When  Blanche  died  in 
1442,  John  seems  to  have  considered  that  this  later 
stipulation  jostified  hini  in  retaining  the  title  of  king 
of  Navarre,  though  he  intrusted  the  administration  of 
the  kingdom  to  his  son,  Charles  of  Viana.  For  some 
time  no  difficulty  was  made  about  this  arrangement. 
But  in  1447  John  married  a  second  wife,  Joanna  Hen- 
riqnez,  a  descendant  of  the  royal  family  of  Castile,  and  a 
few  years  later  he  sent  Joanna  to  share  the  government 
of  Navarre  with  his  son.  This  appointment  coupled 
with  the  arrogant  conduot  of  his  stepmother,  was  regar- 
ded as  an  insult  by  Charles  of  Viana,  who  was  not  slow 
to  remember  that  by  right  he  was  entitled  to  Uie  crown. 
The  old  jnrties  of  Navarre,  the  Beuvmonta  ud  Agra- 
monts,  seiced  the  opportunity  to  renew  their  feuds, — 
the  former  espousing  the  cause  of  the  prinoe,  the  lat- 
ter that  of  the  queen.  Before  long  the  dispute  devel- 
oped into  civil  war,  and  John  marched  into  Navarre 
to  asrast  his  wife,  who  was  besieged  in  Estella  by  her 
stepBon.  At  Aybar  the  hostile  loroes  met  in  open  con- 
flict, but  the  superior  discipline  of  the  royal  troops 
gave  them  a  complete  victory,  and  Charles  fell  a  pris- 
oner into  his  fatner's  hands  (1452).  The  prince  was 
released  after  a  short  imprisonment,  but  the  recon- 
ciliation was  only  a  hollow  one.  The  birth  of  a  son  to 
Joanna  Henriquez  (1452),  afterwards  famous  as  Ferdi- 
nand the  OatfaoUc,  was  a  serious  blow  to  the  interests 
of  the  elder  son.  The  queen  scarcely  concealed  her 
desire  to  secure  tJie  suocession  to  her  own  child,  and' 
her  influence  over  her  husband  was  unbounded.  Cbaries 
found  that  his  defeat  hi^  given  the  supremacy  in 
Navarre  to  the  hostile  party,  and  after  a  vain  attempt 
to  recover  his  power  he  went  to  Naples  to  appeal  to 
his  uncle  Alfonso  V.  But  his  hopes  in  this  quarter 
were  destroyed  hy  Alfonso's  death  in  1458.  Of  his 
Jcdin  u  possessions,  Aragon,  Sicily,  and  Sardinia 
passed  to  his  brother  John  II.,  while  Na- 
ples, as  a  private  acquisition  of  his  own,  was  bequeathed 
to  his  natural  son  Ferdinand.  The  Neapolitan  barons, 
dreading  the  gloomy  and  tyrannioJ  character  of  their 
new  ruler,  offered  to  support  Cbaries  of  Viana  as  a 
candidate  for  the  throne,  but  he  refused  to  oppose  his 
ooofflD,  and  retired  to  Sicily,  where  he  spent  tne  next 
two  years  in  seclusion.  In  1460  he  was  induced  to  re- 
tora  by  the  solidtations  of  hia  fiither,  who  seems  to 
have  been  disquieted  by  the  popularity  which  the  prince 
had  obtained  among  the  oicilians.  The  intrigues  of 
Joanna  were  not  long  in  exciting  the  old  mistrust  be- 
tween father  and  son,  and  her  hostility  towards  Charles 
was  increased  by  his  attempts  to  obtain  the  hand  of 
Isabella  of  Castile,  whom  she  had  already  fixed  upon 
as  a  suitable  bride  for  her  own  son  Ferdinand.  In 
J461  Charles  was  induced  to  meet  his  father  at  Lerida, 
and  was  at  once  imprisoned.  When  asked  about  the 
eauM  of  this  arbitrary  proceeding,  John  onlv  replied 


with  ol^ure  bints  at  a  conspiracy.  But  bis  subjects 
were  not  prepared  to  acquiesce  in  this  unnatural  treat- 
ment of  a  pnnoe  whom  they  had  learned  to  love  and 
whom  they  regarded  as  their  future  ruler.  The  Cata- 
lans, always  easily  moved,  rose  in  arms  and  marched 
upon  Lerida,  and  it  was  only  b:^|'  a  hasty  retreat  that 
John  was  ame  to  escape  with  lus  court  to  Saragossa. 
But  die  revolt  speedily  spread  from  Catalonia  to  the 
other  provinces,  and  even  to  Sicily  and  Sardinia,  while 
it  found  supporters  in  the  king  of  Castile  and  In  the 
faction  of  the  Beaumonts  in  Navarre.  Surrounded 
by  enemies,  John  II.  found  it  necessary  to  yield.  He 
not  only  released  bis  son,  professing  that  |ie  did  so  at 
his  wife's  request,  but  appointed  him  lieutenant-gene- 
ral of  Catalonia  and  promised  not  to  enter  that  prov- 
ince without  the  permission  of  the  cortes.  But  no 
sooner  had  Charles  of  Viana  regained  his  liberty  than 
he  died,  on  September  23, 1461 ;  and  the  circumstances 
led  ready  credence  to  be  given  to  the  suspicion  that  he 
had  been  poisoned  during  hia  captivity. 

The  crown  of  Navarre  now  devolved  by  right  upon 
Charies'B  elder  sister  Blanche,  who  had  been  married 
to  and  afterwards  repudiated  by  Henry  IV.  of  Castile. 
But  she  had  incuned  her  father's  enmity  by  the  sup- 
port which  she  had  given  to  her  brother ;  and  John 
II.  was  not  unwilline  to  curry  favor  with  France  by 
securing  Navarre  to  nis  second  daughter  Eleanor  of 
Foiz,  whose  son  G^ton  had  married  a  sister  of  Louis 
XI.  The  unfortunate  Blanche  was  committed  to  the 
guardianship  of  her  younger  sister,  and  after  two^years 
of  imprisonment  in  the  castle  of  Orthez  she  died  of 
poison.  But  Eleanor  reaped  tittle  advantage  from  the 
crime  which  all  historians  impute  to  her.  Her  father 
retained  the  crown  of  Navarre  till  his  death,  and  she 
only  survived  him  a  few  weeks.  She  was  succeeded 
by  nbr  grandson  FVancis  Phoebus,  but  he  only  lived  for 
four  years,  and  his  sister  and  heiress  Catherine  brought 
the  crown  of  Navarre  by  her  marriage  to  the  French 
house  of  D'Albret,  firom  which  it  was  wrested  by 
Ferdinand  the  Catholic  in  1512.  This  third  union 
with  Aragon  Noved  pennanent,  although  the  district 
north  of  the  Pyrenees  was  subsequenUy  annexed  to 
France. 

Meanwhile  the  troubles  of  John  II.  were  by  no 
means  removed  by  his  son's  death.  In  Aragon  the 
young  Ferdinand  was  acknowledged  as  heir,  and  was 
then  sent  with  his  mother  to  Catalonia  to  receive  the 
oath  of  alliance  from  that  province.  But  the  Cata- 
lans rose  again  in  rebellion,  and  besieged  Joanna  and 
her  son  in  the  fortress  of  OeroniL  Aa  John  II.  was 
unable  to  advance  through  the  revolted  province  to 
his  wife's  relief^  he  purchased  the  assistance  of  Louis 
XL  by  a  promise  or  2U0,000'  gold  crowns,  as  security 
for  which  he  pledg&i  the  counties  of  Roussillon  and 
Cerdagne  (1462).  The  Catalans  replied  to  thisallianoe 
by  throwing  off  their  allegiance  to  John  and  prodaim- 
ing  a  republic.  As,  however,  Oerona  was  relieTed  by 
the  French,  and  the  royal  troops  succeeded  in  redudng 
several  of  the  chief  towns,  they  determined  to  appeal 
for  foreign  aid.  The  crown  was  offered  firat  to  Heniy 
IV.  of  Castile  and  then  to  the  constable  of  Portugal, 
who  was  descended  from  the  old  counts  of  Barcelona. 
On  the  death  of  the  latter  in  1466  the  rebels  tunied  to 
the  traditional  rivals  of  the  house  of  Aragon,  and 
offered  the  crown  to  Ren^  le  Bon.  the  head  of  the 
Angevin  house.  Ren6,  whose  life  had  been  spent  in 
putting  forward  claims  which  he  had  never  been  able 
to  enforce,  accepted  the  offer  and  sent  his  diivalrous 
son  John  of  Calabria  to  assist  the  Catalans  (1467). 
John  IL's  fortunes  were  now  at  their  nadir.  He  had 
lost  his  eyesight,  and  the  death  of  his  wife  in  1468  de- 
prived him  of  the  companion  and  adviser  who  had  for 
v^TB  directed  and  inspired  his  policy.  John  of  Cala- 
bria, whose  enterprise  was  secretly  encouraged  the 
treacherous  king  of  fVanoe,  was  steadily  reaming 

i  [800,000  crowns  or  &  ITIJKO  for  silver  coin.  See  BODWLLOir, 
ToL  xzL  p.  34.  At  the  valuation  of  the  ancient  golden  crown,  the 
pawn  wonid  equal  9210,000  welghL— Ax.  EiM 
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much  of  the  ground  which  had  been  lost  by  the  Cata- 
lans before  his  arrival.  But  the  old  king,  whose  aight 
was  restored  hy  a  surgical  operation,  fought  on  with  a 
dogged  obstina^  worthy  of  a  better  cause.  The  death 
of  the  duke  of  Galalnia  in  1469  deprived  hia  opponents 
of  their  leader,  and  from  this  moment  their  ultimate 
defeat  was  inevitable.  The  of  Barcelona  (1472) 
completal  the  reduction  of  Catalonia.  But  John  did 
not  venture  to  abuse  the  victory  which  he  had  go 
hardly  won.  He  granted  a  general  amnesty,  and  took 
a  solemn  Mth  to  respetrt.  the  Constitution  and  liberties 
of  the  conquered  province.  The  only  notable  event 
of  the  rematning  years  of  John  II.  's  reign  was  an  at- 
tempt to  recover  Roussillon  and  Cerdagne.  But  Louis 
XL  ke[)t  a  firm  hold  by  arms  upon  the  provinces 
which  his  diplomacy  had  won,  and  they  were  only  re- 
stored to  Aragon  in  1493  when  Charles  VIII.  ceded 
Ferdinand  them  to  Ferdinand  the  Catholic.  In  1479 
ihe  the  death  of  John  II..  at  the  lipe  age  of 

Cftthoiic.  eighty-two,  transferred  the  crown  to  his 
son,  Ferdinand,  who  ten  years  before  had  oonduded 
his  marriage  with'  Isabella  of  Castile. 

Liierature, — Lafaecte,  Htatoria  Oeneral  de  I^paSa, ;  Ortiz, 
Compmdio  Qmerai  de  la  Hutoria  de  E»p<aa  ;  Mariana,  Hiatoria 
Qeneral  de  EtpaKa  ;  Lembke,  Schafer,  and  Schirrmacher,  Qe- 
lehiehte  von  f^nwn  (down  to  1295) ;  Dozy,  Histoirt  det  Ma- 
itUmant  d^Boagne  (to  1110);  Desormeaux,  Abrigi  Cknmo- 
logiguede  VHttUnre  d'Bapagne.  For  the  constitutional  history 
the  chief  books  of  reference  are — ^for  Castile,  Marina,  Teoria 
de  lag  Oartea,  and  Sempdre,  Hwtoire  da  OortSa  d^Eapagne,  and 
for  Arajcon,  Blancas,  QmmerUani  Serum  Aragmientiwn;  bat 
a  fair  summary  of  their  conclosions  may  be  found  in  chap- 
ter iv.  of  Hallam's  IGddle  Age*  and  the  introduction  to 
Prescott's  .fW-dtnand  and  lealMa.  The  history  of  the  Oss- 
tilian  cortee  has  been  recently  elucidated  by  Don  Manuel 
(>>lmeiroin  his  Cortes  de  lot  Antiguotlteiiioade  Leon  ydeOastUla 
(Madrid,  1883).  The  chief  medinval  chroniclers  may  be 
fonad,  thoash  not  well  edited,  in  Floxei,  EtpaHa  Bagrada, 
and  Schott,  .Hifptmia  IlbulraUd.  (k.  l.) 

SECnON  IV.— MODHIN  HlBTOBT. 

The  history  of  Spain'  as  a  united  state  dates  from 
i^rdinacd  UQion  of  Castile  and  Aragon  by  the 

and  marriage  of  Isabella  and  Ferdinand.  The 

Isabella  marriage  took  place  in  1469,  before  the  ac- 
cession of  either  sovereign.  In  1474  the  crown  of 
Castile  was  claimed  by  Isabella  on  the  death  of  her 
brother  Henry  IV. ,  whose  daughter  Joanna  was  uni- 
versally believed  to  be  illegitimate.  It  was  contended 
by  the  partisans  of  Ferdinand  that  female  succession 
was  prohibited  in  Oastile,  and  that  he  was  entitled  to 
the  crown  as  the  nearest  male  heir  after  his  father. 
Ultimately  the  quesdon  was  settled  in  Isabella's  &vor, 
and  she  obtained  the  most  important  righte  of 
sovereignty,  though  the  government  was  oarried  on  in 
their  joint  names.  It  is  possible  that  Ferdinand  wonld 
have  refused  to  aooepb  this  arrangement,  if  oonoOTted 
action  had  not  been  necessary  to  oppose  the  party 
which  espoused  the  cause  of  Joanna.  A  number  or 
the  Castifian  nobles,  headed  by  the  marquis  of  Villena, 
dreaded  the  danger  to  the  privileges  of  their  order 
that  might  arise  from  the  establishment  of  a  strong 

fovemment.  They  found  an  ally  in  Alfonso  V.  of 
'ortngal,  who  was  Joanna's  uncle  by  the  mother's 
side,  and  who  cherished  the  design  of  obtaining  the 
Castilian  throne  by  a  marriage  wiUi  his  niece.  In 
1476  the  confederates  were  routed  in  the  Wttle  of 
Toro,  and  Alfonso  departed  to  France  with  the 
chimerical  plan  of  seeking  assistance  from  Louis  XI. 
The  treaty  of  St.  Jean  de  Laz  between  France  and 
Castile  in  1478  ruined  these  hopes,  and  in  the  next 
year  Alfonso  was  compelled,  h;^  the  treaty  of  Lisbon, 
to  abandon  the  cause  of  his  niece.  This  terminatea 
the  war  of  succession  in  Castile  ;  and  Joanna,  known 
from  her  reputed  father  as  I^  Beltraneja,  retired 
into  a  convent.  A  few  months  before  the  treaty  of 
Lisbon  the  death  of  John  II.  (January  20,  1479)  gave 
to  Ferdinand  the  suocesMon  of  Aragon,  Sicily  and 
Sardinia.   Navarre,  which  had  been  brought  to  John 


II.  by  his  first  wife,  passed  to  his  daughter  by  th*t 
marriage,  Eleanor,  oountess  of  Foix.  Two  provinces 
of  the  Aragonese  crown,  Koussillon  aod  Cerdagne,  had 
been  pled^  by  John  to  Louis  XI.  of  France,  and 
were  sUU  retained  by  that  monarch.  The  union  of 
Castile  and  Aragon  effected  in  1479  was  merely  a  j^er- 
sonal  union,  i^auh  province  retuued  its  own  insutu- 
tions  and  its  own  laws,  and  each  would  have  resented 
the  idea  of  absorption  in  the  odier. 

The  firM  care  of  tlie  two  soverra^  was  to  reform 
the  system  of  government,  especially  in  Adrainto- 
Castife,  where  the  recent  civil  wars  had 
given  rise  to  serious  disorders.  One  of  rewnni. 
their  chief  objects  was  to  depress  the  nobles,  whose 
privileges,  acquired  during  the  long  struggle  against 
the  Moors,  were  inconsistent  with  a  strong  centralised 
government  In  accordance  with  true  policy  and  with 
the  spirit  of  the  age  Ferdinand  and  Isabella  sought  to 
counterbalance  the  noUes  by  relying  upon  the  burgher 
class.  The  Santa  ffermandad,  or  Holy  Brotherhood, 
which  was  organised  in  1476,  was  a  popular  confedera- 
dou  of  the  whole  kingdom  for  police  and  judicial  pur- 
poses. Its  affairs  were  managed  by  local  courts, — from 
which  appeals  could  be  made  to  a  supreme  tribunal, — 
and  by  a  general  junta  composed  of  deputies  from  all 
cities,  which  was  convened  once  a  year.  A  bodjr  of 
2000  cavalry  was  at  the  disposal  of  the  association, 
and  a  special  code  of  laws  for  its  guidance  was  compiled 
in  1485.  The  institution  was  completely  successful  in 
maintaining  order  and  in  diminishing  the  indepen- 
dence of  the  local  jurisdiction  of  the  great  nobles.  About 
the  same  time  the  lavish  grants  from  the  royal  domain, 
which  had  enriched  the  nobles  at  the  expense  of  the 
crown,  were  revoked,  the  central  judicial  courts  were 
made  more  effident  by  the  introduction  of  trained  law- 
yers, and  steps  were  taken  to  eodi^  the  numerous  laws 
that  had  been  made  since  the  Siete  Partidtu  of  Al- 
fonso X.  The  grand-masterships  of  the  creat  orders 
of  St.  lago,  Calatrava,  and  Alcantara,  which  conferred 
[towers  too  great  to  be  entrusted  to  a  subject,  were  on 
successive  vacancies  secured  to  the  crown.  Trade  was 
encounwed  by  protective  measures,  by  the  breaking 
down  of  the  barriers  between  Castile  and  Aragon,  a 
strict  reform  of  the  currency,  and  by  the  commutation 
for  a  fixed  impost  of  the  detested  alcavaJa,  a  tax  of 
one-tenth  upon  all  sales  and  transfers  of  property. 

The  increased  prosperity  of  the  country  is  well  illus- 
trated by  the  steady  rise  of  the  revenue.  "In  1474, 
the  year  of  Isabella  s  accession,  the  ordinary  rents  of 
the  Castilian  crown  amounted  to  885,000  reals  [$1 16^- 
484.60  plate  reals] ;  in  1477  to  2,390,078  [$314,594.02 
plate  reals] ;  in  1482,  aOer  the  resumption  of  the 
royal  grantSj  to  12,711,591  [11,713,663. 17  plate  reals! ; 
and  finally,  in  1504,  wlien  the  acquisition  of  Granaoa 
and  the  domestio  tranquillity  of  the  kingdom  had  &i- 
couraged  the  free  expansion  of  all  ite  resources,  to 
26,283,334  [$3,359,746.33  plate  reals],  or  thirty  times 
the  amount  received  at  her  accession.  All  this  was  de- 
rived from  the  customary  esteblished  taxes,  without 
the  imposition  of  a  single  new  one  "  (Prescott,  ii.  575). 
No  attack  was  made  upon  the  liberties  of  the  subjects; 
the  oortes  of  Castile  were  frequently  convened ;  tiie 
same  towns  were  called  upon  to  send  deputies ;  and 
the  only  innovation  was  the  frequent  neglect  to  sum- 
mon the  nobles.  The  numerous  pragmtttieai,  or  rojrftl 
ordinances,  were  mostiy  limited  to  administrauve 
matters  or  to  the  interpretation  of  the  law. ,  The 
credit  for  the  domestic  administration  reste  mainly 
with  Isabella.  Ferdinand  busied  himself  more  with 
niilitary  and  diplomatic  affairs,  and  comparatively  few 
innovations  were  made  in  Aragon.  The  Jfermandad 
was  introduced,  and  in  some  other  points  the  example 
of  Castile  was  followed.  But  the  advanced  constitu- 
tional  liberties  of  Aragon  were  uncongenial  to  Ferdi- 
nand. He  summoned  the  cortes  as  rarely  as  p(MsibIc ; 
and  when  that  assembly  met  he  spared  no  nains  to  in- 
fluence its  composition  and  its  decisions.  The  centr^- 
ising  tendencies  of  the  reign  were  carried  still  further 
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ID  both  provinces  in  the  later  period  when  Ximenes, 
who  became  archbishop  uf  Toledo  in  1495,  exercised 
the  chief  influence.  Five  oouDcils  were  entrusted  with 
the  administiaUon  of  affiurs:  the  "royal  coundl," 
thechief  court  ofjustioa;  the  "ooumulof  the  supreme" 
fbrecdeaiasticd business;  the oounral of  Uie orders" 
for  the  great  military  fraternities;  the  "council  of 
Araffon"  for  the  management  of  that  kingdom  and  of 
Naples ;  and  the  "  council  of  the  Indies  "  for  the  great 
discoveries  of  Columbus  and  his  companions. 
The  political  unity  of  Spain  was  to  be  based  upon 

its  religious  unity.  Both  Ferdinand  and 
^Sl^"""     Isabella  were  imbued  with  that  stem  spirit 

of  orthodoxy  with  which  the.  Spaniards 
were  inspired  by  their  long  crusade  a^in^t  the  infidel. 
No  institution  of  their  reign  was  so  important  as  the 
Inqnisition,  which  was  authorized  by  a  Dull  of  Sixtus 
TV.  in  1478,  and  constituted  for  the  two  kingdoms  in 
1483  under  the  presidency  of  Torquemada.  Its  ex- 
tension to  Aragou  was  iHtt^iy  protested  against  by  the 
liberty-loving  people,  bat  was  forced  upon  them  by 
the  iron  will  of  Ferdinand.  The  activity  of  the  Holy 
Office  was  at  first  directed  against  the  Jews,  whose 
obstinate  adherence  to  their  faith  in  spite  of  persecu- 
tion was  punished  by  an  edict  for  their  expulsion  in 
1492.  Their  departure  deprived  Spain  of  many  indus- 
trious inhabitants;  but  its  importance  has  been  much 
exaggerated  by  authors  who  have  failed  to  notice  that 
it  was  followed,  not  by  the  decline  of  Spain,  but  by  the 
period  of  its  greatest  prosperity.  In  spite  of  their 
orthodoxy,  however,  Ferdinand  and  Isabella  were  by 
no  means  slavish  adherents  of  the  papacy.  The  claim 
of  the  popes  to  appoint  to  important  benefices  was 
strenuously  resisted,  and  the  chief  control  of  ecclesias- 
tical affiiin  was  suocessfnllv  vindicated  for  the  crown. 

The  steady  exten^on  of  the  royal  power  in  Spun 
was  due  in  no  small  degree,  as  Machiavelli  has  pointed 
ontf  to  the  constant  succession  of  enterprises  in  which 
the  attention  of  the  nobles  was  absorbed.  These  en- 
terprises may  be  summarized  under  three  heads:  (!) 
the  union  of  the  Peninsula ;  (2^  the  extenaon  of  col- 
onial empire ;  and  (3)  the  aioquiBition  of  fordgn  terri- 
tories. 

(1 )  Under  the  first  head  the  most  important  achieve- 
Unkm  of  ment  was  the  final  extinction  of  the  Moorish 
ttie  Fen-  power  in  Spain.  The  war  which  began  in 
1481  was  carried  on  in  a  desultory  manner 
for  ton  years,  and  was  completed  in  1492  by  the  con- 
qaest  of  Granada.  The  Moois,  who  had  fought  with 
the  courage  of  despwr,  received  very  lenient  terms 
from  their  conqnerOTS.  They  were  secured  in  the  fne 
exercise  of  their  religion,  and  were  allowed  to  retain 
their  own  laws,  customs,  and  language.  In  some  points, 
flucfa  as  the  trade  with  Africa,  they  obtained  privileges 
vhich  were  not  even  shared  by  the  Oastilians.  But  the 
spirit  of  proselytism  was  too  strong  in  Spain  to  allow 
this  treaty  to  be  observed.  The  measures  taken  by 
Ximenes  to  bring  about  the  conversion  of  the  Moors 
provoked  a  revolt  in  1500,  which  was  put  down  with 
great  severity.  They  were  compelled  to  choose  between 
conversion  or  banishment,  ana  although  most  of  them 
accepted  the  former  alternative,  the  Moriscoes,  as  they 
were  now  called,  found  themselves  henceforward  in  the 
hopeless  position  of  a  proscribed  and  hated  minority. 
In  1493  Ferdinand  extorted  from  the  fears  and  hopes 
of  Charles  VIIL  of  France  the  restoration  of  Roussil- 
lon  and  Cerdagne  the  treaty  of  Barcelona.  In  1512, 
after  Isabella  s  death,  he  annexed  Navarre.  The 
whole  Peninsula  was  now  united,  with  the  exception 
of  Portugal,  and  steps  had  been  taken  for  the  acquisi- 
tion of  that  kingdom  by  marriage.  Isabella,  Ferdi- 
nand's eldest  daughter,  was  married  to  Alfonso,  the 
son  and  heir  of  John  II.  of  Portugal.  After  the  death 
of  that  prince  his  widow  married  Emanuel,  who  suc- 
ceeded to  the  Portuguese  crown  in  1495.  Isabella  her- 
self died  in  giving  birth  to  a  son,  but  the  connection 
was  still  maintained  by  the  marriage  of  Emanuel  to 
Iker  younger  sister  Mary.  The  fruits  of  this  persistent 


policy  were  not  reaped,  however,  till  -the  reign  of 

Philip  II. 

(2)  Maritime  discovery  was  the  task  of  the  age,  a 
ta£^  forced  upon  it  by  the  Tnricish  occupa- 

tion  of  the  Levant,  which  had  closed  the 
old  oommeroial  rotites  to  the  East  The 
foremost  pioneers  in  the  work  were  the  Portu|;ue8e 
and  Spaniards,  whose  efibrts  brought  them  into  nvalry 
with  each  other.  The  treaty  of  Idsbon  in  1479  se- 
cured the  western  coast  of  Africa  to  Portugal,  but  en- 
abled Spain  to  complete  the  annexation  of  the  Cana- 
ries. The  Spaniards  now  turned  further  westwards, 
and  a  wholly  new  problem  was  created  by  Columbus's 
discovery  of  the  West  Indies  in  1492.  His  voyage 
had  been  undertaken  under  the  patronage  of  Isatiella, 
and  the  new  territories  were  regarded  as  pertaining  to 
Castile.  To  solve  any  difficulties  that  might  arise,  a 
bull  was  obtained  from  Alexander  VI.  in  1493,  which 
granted  to  Spain  all  discoveries  west  of  an  imaginary 
hne  drawn  100  leagues  to  the  west  of  the  Azores  and 
the  Cape  Verd  Islands.  As  this  arrangement  exdted 
Portuguese  discontent,  it  was  modified  by  a  treatv  at 
Tordesillas  in  1494,  which  removed  the  boundary  line 
to  370  leagues  west  of  the  Cape  Verd  Islands.  This 
modification  had  important  results  for  the  Portuguese, 
as  giving  them  their  subsequent  claim  to  Brazil.  In 
the  meanwhile  Spain  redoubled  its  exertions.  In  1498 
Columbus  landed  on  the  continent  of  South  America, 
and  in  a  few  years  the  whole  western  Atlantic  coast 
was  explored  by  subsequent  adventurers.  In  1512 
Ponce  ae  Leon  discovered  Florida,  and  in  the  next 
year  Balboa  crossed  the  Isthmus  of  Darien  and  gazed 
for  the  first  time  upon  the  Pacific  No  exertions  were 
spared  by  the  Government  to  encoura^  settlement  in 
its  new  territories;  but  the  regulations  of  colonial 
trade,  and  especially  the  provision  that  it  should  pass 
through  the  single  port  of  Seville,  were  conceived  in 
a  narrow  and  selfish  spirit  which  prevented  the  full 
development  of  their  resources. 

(3)  The  foreign  affiurs  of  the  reign,  which  were  al- 
mostwhoUyconnectedwith  Italy,  werecon-  Motm 
ducted  by  Ferdinand  on  behalf  of  Aragon,  o?Na^S 
just  as  the  extension  of  the  colonies  was 
directed  for  the  benefit  of  Castile.  Charles  VIIL's 
invasion  of  Naples,  which  was  ruled  by  an  illegitimate 
branch  of  the  house  of  Aragon,  was  undertaken  in 
the  full  belief  that  the  support  or  at  least  the  neutral- 
ity of  Spain  was  secured  by  the  treaty  of  Barcelona. 
But  Ferdinand,  jealous  of  the  rapid  success  of  the 
EVenoh,  seized  the  first  pretext  to  disrefrard  the  treaty, 
and  became  a  member  of  the  league  which  was  fbrmed 
at  Venice  in  1495  against  Charles.  His  troops,  under 
the  famous  Gonsalvo  de  Cordova,  took  a  prominent 
part  in  restoring  Ferdinand  II.  to  the  Neapolitan 
throne.  With  the  accession  of  Louis  XII.  came  a 
great  change  in  Ferdinand's  policy,  and  he  detennined 
to  advance  the  claim  to  Naples  which  he  himself  pos- 
sessed as  the  legitimate  head  of  the  Aragonese  house. 
By  the  treaty  of  Granada  in  1500  Naples  was  to  be 
divided  between  France  and  Spun,  and  the  reigning 
king  Frederick  could  make  no  resistance  to  such  over- 
whelming forces.  But  a  quarrel  naturally  arose  about 
the  terms  of  the  partition,  and  by  1504  Gonsalvo  de 
Cordova  succeeded  in  expelling  the  French  from 
Naples,  which  was  henceforth  annexed  to  the  oown 
of  Aragon. 

In  1504  the  uni^  of  Spain  was  interrupted  for  a 
time  by  the  death  of  Isabella.  The  succes-  rw.  »h 
sive  deaths  of  the  infant  John  (1497),  of  Isa-  iKiS 
bella  of  Portugal  (1498).  and  of  her  inlaot 
son  Miguel  (1500)  had  left  the  succession  in  Castile  to 
the  second  daughter,  Joanna ;  she  was  married  to  the 
archduke  Philip,  aon  of  Maxamilian  I.,  and  ruler, 
through  his  mother  Mary  of  Burgundy,  of  the  Nether- 
lands and  Franche-Comt§.  Unfortunately  Joanna,  who 
was  the  mother  of  two  sons,  Charles  and  Fenlinand, 
had  already  given  signs  of  that  insanity  which  was 
to  cloud  the  whole  of  ner  subsequent  career.  Philip, 
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who  bad  visited  Spain  in  1502,  had  then  excited  the 
di^roBt  of  his  wife's  parents,  and  Isabella  by  her  will 
left  the  regency  in  Castile  to  her  husband  until  the 
minority  of  their  grandson  Charles.  But  Ferdinand, 
in  spite  of  his  nilliaDt  aucoesBea,  was  not  popular 
among  the  Castilian  nobles,  who  seised  the  opjraitu- 
mty  to  support  the  more  natural  daims  of  Fnilip  to 
corem  on  behalf  of  his  wife.  Ferdinand  shovea  his 
disgust  by  actions  which  threatened  to  undo  all  the 
previous  objects  of  his  policy.  He  concluded  a  treaty 
with  Louis  XIL  in  1505,  b^  which  be  undertook  to 
marry  the  French  Icing's  niece,  Qertnaine  de  Foix. 
To  her  Louis  resigned  his  claims  upon  Naj>les,  but  in 
case  of  her  death  without  issue  his  share  in  the  king' 
dom  by  the  treaty  of  Granada  was  to  revert  to  Franoe. 
Thus  Ferdinand  was  willing  to  gratify  his  spite  and  to 
perpetuate  the  division  between  Aragon  and  Castile, 
under  the  penalty  of  forfeiting  his  recent  conquests  in 
Italy.  His  second  marriage  was  concluded  in  March, 
1506,  and  two  months  later  he  resigned  the  regency  in 
Castile  to  I%ilip,  and  soon  afterwards  sailed  to 
Naples. 

But  the  divirion  of  the  Peninsula  was  not  clesdned 
to  last  long.  On  September  25,  Philin  died  at  the  age 
of  twenty-eight,  and  the  devotion  of  Ximenes  secured 
the  restoration  of  the  regency  to  Ferdinand.  Jovina, 
who  had  been  devotedly  attached  to  her  husband,  lost 
all  semblance  of  reason  after  his  death,  and  made  no 
attempt  to  exercise  any  influence  over  the  conduct  of 
affurs.  The  remaining  part  of  Ferdinand's  reign  is 
uneventful  in  the  history  of  Spain.  The  government 
was  carried  on  on  the  same  system,  but  with  more 
avowed  absolutism,  as  during  the  lifetime  of  Isabella. 
Ximenes,  whose  energies  found  insufficient  occupation 
in  the  compilation  of  his  Polyglott  Bible  and  in  the 
foandation  of  the  university  of  Aloala  de  Henares, 
fitted  out  and  headed  an  expedition  to  Oran  in  1509, 
which  resulted  in  extensive  out  short-lived  conquests 
in  northern  Africa.  Ferdinand  threw  himself^  with 
more  energy  than  ever  into  the  current  of  European 
politics.  By  joining  the  league  of  Cam  bray  he  wrested 
m)m  Venice  uve  important  towns  in  Apulia  which  had 
been  pawned  to  the  republic  by  Ferdinand  II.  As  a 
member  of  the  Holy  League  Sjgainst  France  he  sac- 
ceeded  in  conquering  Navarre  in  1512.  Navarre  had 
passed  to  the  French  family  of  Albret  by  the  maniage 
of  Catharine  de  Foix  with  Jean  d'AlOTet,  and  it  was 
the  close  connection  with  France  which  gave  Ferdi- 
nand a  pretext  for  its  invasion.  In  1515  his  new  con- 
quest was  formally  incorporated  with  the  kingdom  of 
,  entile.  This  was  Ferdinand's  last  success ; 
F^SdSauid.  ftnd  he  died  on  January  23,  1516.  His 
mil  recognized  Joanna  as  his  heiress  in 
Aragon,  and  his  grandson  Charles  as  the  regent  in 
both  kingdoms.  Until  his  arrival,  the  administration 
of  Castile  was  intrusted  to  Cardinal  Ximenes  and  that 
of  Aragon  to  his  own  natural  son,  the  arohbishop  of 
8uiw;os8a. 

WiUi  the  death  of  Ferdinand  begins  the  period  of 
uninterrupted  Hapsburg  rule  in  Spain, 
S?n5i?-  which- lasted  for  nearly  two  centuries.  In 
1700).  the  course  of  this  period  the  monarchy  ob- 
tained absolute  authority,  and  Spain,  afler 
riong  for  a  time  to  be  the  foremost  state  in  Europe, 
8Uik  to  the  position  of  a  second-rate  power,  &om 
viuoh  it  has  never  since  emerged.  At  fint  the  con- 
dition of  afi^is  was  by  no  means  promising  for  the 
crown.  The  unity  of  Spain,  which  had  advanced 
with  such  rapid  strides  afler  the  marriage  of  Ferdinand 
and  Isabella,  had  been  seriously  shaken  by  the  selfish 
policy  pursued  b^  the  kin^  since  his  wife's  death. 
Aragon  and  Castile  were  distinct  kingdoms,  and  the 
former  was  a^iain  divided  into  the  three  provinces  of 
Aragon,  Catalonia,  and  Valencia,  each  of  which  had 
its  own  oortes,  its  own  privileges,  and  the  most  warmly- 
cherished  traditions  of  independence.  Classes  were 
everywhere  divided  against  each  other,  and  within 
each  daas  jealonnes  and  quarrels  were  frequent  The 


foreign  possesMons  of  the  two  crowns  were  a  source- 
of  weakness  rather  than  of  strength.  France  stood 
ready  at  the  earliest  opportunity  to  contest  the  posses- 
sion of  Navarre  with  Castile,  and  that  of  Naples  with 
Aragon. 

1%e  difficulties  of  domestic  government  were  in- 
creaaed  by  the  fact  that  the  prospective 
ruler  was  a  youthful  foreigner,  who  had  (^mMror 
never  visited  Spain,  and  who  was  com-  charteflV.}. 
pletely  ignorant  of  the  customs  and  even 
of  the  language  of  the  coautry.  Charles  had  been 
bom  and  edurated  in  the  Netherlands,  of  -which  he 
had  been  nominal  ruler  ever  since  the  death  of  his 
father  in  1506.  All  his  friends  and  advisers  were 
Flemings,  who  cared  nothing  for  Spanish  intereata 
and  had  already  acquired  an  evil  reputation  for  selfish 
greed.  The  first  symptom  of  discontent  in  Spain  was 
excited  by  Charles  s  demand  to  be  recognized  as  king, 
in  utter  disregard  of  his  unfortunate  mother.  In 
Aragon  the  demand  was  unhesitatingly  refused,  but 
in  Castile  the  vigorous  measures  of  Sjmenes  secured 
Charles's  prodamation.  The  regent,  however,  had 
great  difficulties  to  face.  The  nomes,  delighted  to  be 
rid  of  the  strong  government  of  Ferdinand,  wished  to 
utilize  the  opportunity  to  re^n  the  privileges  and  in- 
dei>endence  they  had  lost.  In  this  crisis  the  loyal  de- 
votion of  Ximenes  saved  the  monarchy.  Throwing 
himself  upon  the  support  of  the  citizen  class,  he  organ- 
ized a  militia  whicn  overawed  the  nobles  and  main- 
tained order.  A  French'  invasion  of  Navarre  was 
r^ulsed,  and  to  avoid  any  danger  from  the  discontent 
or  the  inhabitants  all  the  fortresses  of  the  province, 
with  the  single  exception  of  Pamplona,  were  dis- 
mantled. These  distinguished  services  were  rewarded 
with  more  than  royal  ingratitude  by  Charles,  who 
came  to  Spain  in  1517,  and  who  allowed  the  aged  car- 
dinal to  die  on  November  8th  without  even  grantinj^ 
him  an  interview. 

The  young  king  soon  felt  the  loss  of  so  able  and  ex- 
perienced an  adviser.  His  Flemish  ministers,  with. 
Chi^vres  at  their  head,  ro^rded  S^n  as  a  rich  booty 
to  be  plundered  at  will.  The  Castilians,  the  proudest 
nation  in  Europe,  found  all  the  places  of  honor  and 
profit  seized  by  greedy  foreigners.  The  cortes  had 
shown  their  loyalty  by  acknowledging  Charles  as  joint- 
king  with  his  mother  and  by  granting  him  an  unpre- 
cedented service  of  600,000  ducats  [$1,360,800].  But 
the^  had  accompanied  their  grants  with  eighty-eijght 
significant  demands,  which  the  young  king  accepted 
but  made  no  pretence  of  fulfilling.  In  Aragon  and 
Catalonia  more  difiiculty  was  experienced.  Neariy  two 
years  were  wasted  in  ohtuning  the  reoognition  of  the 
royal  title,  aud  no  supplies  were  forthcoming.  Valen- 
cia was  not  viuted  at  all,  and  the  attempt  to  tnduoe 
the  people  to  do  homi^  to  a  viceroy  was  a  fulure. 
A  civil  war  broke  out  m  the  province  betw^n  the 
privileged  nobles  and  a  germand'ida,  or  brotherhood, 
of  the  Durgher  class.  The  Government  exasperated 
parties  by  supporting  each  in  turn,  but  ultimately 
threw  in  its  lot  with  the  nobles. 

Meanwhile  the  death  of  Maximilian  had  nven 
Charles  the  succession  to  the  considerable  Hapsburg 
territories  in  Germany,  and  in  1519  the  German  elec- 
tors had  chosen  him  to  be  king  of  the  Itomans.  He 
was  now  the  first  prince  in  Europe ;  and  it  was  neces- 
sary for  him  to  leave  Spain  to  look  after  his  interests 
in  Germany  and  to  cement  their  alliances  which  he 
needed  against  the  inevitaUe  hostility  of  France.  But 
his  elevation  bv  no  means  increased  his  popularity 
in  Castile.  The  Castilians  had  already  plenty  of 
grounds  for  complunt  in  the  rapadty  of  the  Flemings 
and  in  Charles's  failure  to  perfimn  his  promises  to 
the  cortea.  But  these  were  as  nothing  compared  with 
the  prospect  that  Castile  might  no  longer  be  the 
primary  state  of  their  king,  and  that  their  revenues 
mif^ht  be  employed  in  the  attainment  of  objects  in 
which  they  had  not  the  slightest  interest.  While 
opinions  were  thm  ex(»ted,  Charles,  who  had  been 
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reduced  to  great  straitii  by  military  preparations  and 
his  promises  to  the  German  electors,  summoned  the 
oortes  to  meet  at  Santiago  (Compostella)  in  Galioia, 
and  thenoe  transferred  them  to  CoruSa  in  order  to 
embark  as  soon  as  he  had  obtained  the  supplies  he 
needed.  The  plaoe  of  meeting  was  oare^fy  chosen 
BO  as  to  isolate  the  awemUy  and  to  expose  it  to  ro^al 
inflneooe  or  intimidation.  The  lead  of  the  op|>oatioo 
was  taken  by  Toledo,  which  refiued  to  send  its  two 
depnties,  as  Wn^  too  fiivorable  to  the  crown,  but  sent 
other  representatives  to  remonstrate  with  Charles  and 
to  enooursge  the  other  cities.  They  were  driven  from 
CoruSa,  and  the  deputies  of  SaJamanca  were  ex- 
(Uuded  from  the  cort^  By  these  and  simihir  means 
the  desired  grant  was  extorted.    Charles  hastened  to 

3 ait  Spain  with  the  first  favorable  wind,  leaving 
idrian  of  Utrecht  as  regent  in  Castile,  and  two  native 
nobles  in  Aragon  and  Catalonia.  His  departure  was 
really  necessary  for  his  other  interests;  but  it  must 
hare  seemed  reckless  to  the  Spaniards  at  a  time  when 
Valen<»a  was  in  the  flames  of  civil  war  and  Castile  was 
on  the  vei^  of  rebellion.  Before  Btarting  he  had  or- 
dered the  removal  of  the  magistrates  oiToledo,  and 
^  had  sent  a  new  governor  to  reduce  the  city 
to  obedience.  The  citizens,  headed  by  a 
commanee.  yoQug  noble,  Juan  de  PadiUa,  resisted  this 
order  and  raised  the  standard  of  insurrec- 
tion. Other  dties  hastened  to  join  the  movement, 
and  a  central  committee,  known  as  the  "  Holy  Junta, 
established  itself  at  Avila.  The  unfortunate  regent,  a 
churchman  of  distinguished  piety  and  gentle  cnarao- 
ter,  found  himself  face  to  face  with  difficulties  that 
would  have  taxed  all  the  resources  of  Ximenes.  His 
attempt  to  reduce  Segovia  by  arms  was  a  lamentable 
fiulure,  and  he  had  to  confess  his  utter  defeat  by  dis- 
banding his  forces.  The  noUes,  alienated  by  the  ap- 
ptnutment  of  a  finidgner  to  the  regent,  made  no 
attempt  to  check  a  movement  against  a  Government 
th^  detested.  The  insurgents  had  matters  their  own 
way*  and  PadiUa,  advandng  to  Tordesillas,  made  him- 
adx  master  of  the  person  of  Joanna,  in  whose  name  it 
waa  intended  to  conduct  the  government  But  this 
movement  was  less  advantageous  than  it  at  first 
appeared.  Joanna  refused  to  transact  any  business  or 
to  sign  any  document,  and  this  public  proof  of  her  in- 
capadty  served  to  justify  Charles's  contention  that  he 
was  the  only  possible  ruler.  The  Castilians  were  not 
prepared  to  get  rid  of  the  monarchy,  so  that  it  was 
necessary  for  the  rebels  to  consider  the  possibility  of 
coming  to  terms  with  Charles.  The  "  Holy  Junta," 
which  nad  moved  from  Avila  to  Tordesillas,  drew  up  a 
series  o£  demands^  which*  if  acceded  to,  would  have 
establiahed  a  consUtntionu  monardiy  in  Spun.  But 
their  envoys  to  Germany  found  it  impos»ble  even  to 
secure  an  audience  from  the  king,  and  meanwhik  the 
fiulore  of  the  insurrection  was  dedded.  The  very  ease 
niih  which  the  rebels  had  triumphed  proved  an  evil, 
because  it  enoouraged  internal  dissensions  which  oppo 
sition  might  have  nealed.  Especially  Burgos  showed 
its  jealousy  of  the  leading  position  which  had  been  as- 
somed  bjr  Toledo.  Class  differences,  the  bime  of  every 
country  m  the  Middle  Ages,  suppUed  the  final  stum- 
bling-block. Many  of  the  demands  of  the  communes 
were  diametrically  opposed  to  the  interests  of  the 
nobles,  whose  eyes  were  at  last  opened  to  the  danger 
of  Uieir  attitude  of  neutrality.  Their  chief  grievance 
lud  been  removed  by  Charles's  appointment  of  the 
admiral  and  conataUe  of  Castile  as  Joint-regents  with 
Adrian.  An  army  was  raised,  and  on  the  field  of 
Yillalar  the  forces  of  the  communes  were  utterly  de- 
feated (April  23,  1522).  Padilla,  who  bad  shown 
more  enthoaasm  than  ability,  was  executed,  and  one 
city  after  another  was  reduced  to  submission.  A  por- 
tion of  the  victorious  army  was  sent  to  the  assistance 
of  the  nobles  in  Valencia,  where  the  gennandada  was 
«t  last  crushed.  The  return  of  Charles  to  Spain  in 
Jane,  1522,  completed  the  triumph  of  the  monarchy. 
In  1523  he  convened  the  Caspian  eortes,  and  com- 


pelled them  to  grant  supplies  before  presenting  their 
petitions  for  redress,  thus  establishing  a  precedent 
which  was  conclusive  for  the  future. 

Charles's  reign  belongs  to  the  history  of  Europe 
rather  than  to  tnat  of  Spain,  and  has  been  sufficiently 
treated  elsewhere  (see  Charles  V. ).  His  enormous 
inheritance  waa  incieaaed  by  the  successes  of  Gcntes  in 
Mexico  and  of  Pisarro  in  Peru,  by  his  own  annexa- 
tion of  the  Milanese,  and  by  his  conquests  in  northern 
Africa.  In  the  government  of  this  vast  empire  Spain 
played  an  important  but  on  the  whole  a  subordinate 
part  Itssoldiers  and  its  subsidies  were  Charles's  most 
effective  weapons,  and  to  render  them  more  readily 
available  it  was  necessary  to  depress  still  further  the 
liberties  of  the  country.  The  independence  of  the 
towns  had  been  crushed  at  Villalar,  but  only  by  the 
intervention  of  the  nobles  ;  and  these  had  now  to  pay 
the  penalty  of  their  selfish  loyalty.  In  1538,  aner 
Charles  had  for  a  time  concluded  his  struggle  with 
France  by  the  truce  of  Nice,  he  proposed  to  raise  sup- 
plies in  Castile  by  an  excise  upon  commodities.  The 
nobles  Directed  on  the  ground  of  their  exemption  frem 
taxation,  and  the  emperor  had  to  give  way.  But  he 
took  his  revenue  by  exduding  them  altogether  from 
the  cortes^  which  henceforth  consisted  only  of  thirty- 
six  deputies  from  eighteen  towns,  a  body  that  was 
powerless  to  oppose  the  wishes  of  the  crown. 

The  vast  enterprises  in  which  Charles  was  inyolved 
exhausted  his  energies,  and  the  failure  of  bis  policy 
in  Gtermany  reduced  him  to  despair.  In  1555-56  he 
resigned  all  his  dignities,  and  ended  his  life  in  1558  in 
retirement  at  Yuste.  From  this  time  the  house  of 
Hapsburg  is  divided  into  two  branches  of  Spain  and 
Austria.  Charles's  brother  Ferdinand  became  king 
of  the  Bomans  and  obtained  the  German  territories 
of  the  family,  to  which  he  had  added  the  pmh«ti 
crowns  of  Bohemia  and  Hungary.  Philip  * 
11.,  Charles's  only  legitimate  son,  snooeeded  to  the 
Spanish  and  Burgunoian  inheritance,  with  the  ad(U- 
tion  of  Milan.  Philip  II.,  like  his  father,  played  a 
great  part  in  European  history  (see  Pbilip  II.},  but 
with  this  important  difference  that  Castile  was  defi- 
nitely the  central  point  of  his  monarchy,  and  that  his 
policy  was  absolutely  directed  by  Spanish  interests.  In 
character  and  education  he  was  a  Spaniard  of  the 
Spaniards,  and  tAer  1559  he  never  quitted  Spain.  He 
gave  the  country  a  capital,  which  it  had  never  yet 
possessed,  b^  fixing  his  residence  at  Madrid.  Castile, 
under  the  direct  supervision  of  the  king,  was  subjected 
to  the  most  crushing  ^^potism.  Aragon,  Catalonia, 
and  Valencia  weregovemed  as  mere  province,  in  the 
same  manner  as  Imkn,  Nai^ea,  and  Sicily.  The  eon- 
tinnanoe  of  ihe  old  diviaona  of  the  country,  while  it 
lessened  its  strength,  was  an  immense  advantage  to 
the  royal  power.  It  was  easy  for  the  king  to  employ 
the  forces  of  one  province  to  crush  the  liberties  oi  the 
others.  And  Philip  possessed  a  formidable  weapon 
in  the  Inquiution,  which  he  did  not  scruple  to  use  for 
secular  purposes.  Political  independence  was  crashed 
with  the  same  relentless  severity  as  religious  dissent 
Hitherto  Aragon  had  preserved  its  mediaeval  privileges 
almost  intact  The  king  was  not  entitled  to  the 
allegiance  of  the  province  until  he  had  solemnly  sworn 
to  oreerve  its  _ "  fiieros. "  For  the  decisions  of  the 
cortes  unanimity  was  required,  so  that  each  deputy 
had  a  practical  right  of  veta  The  authority  of  the 
justiciar  rivaled  that  of  the  crown.  It  was  natural 
that  Philip  should  seize  the  first  opportunity  of  at- 
tacking institutions  which  could  thwart  his  will.  In 
1590  Antonio  Perez  (see  Perez),  a  minister  who  had 
incurred  the  king's  displeasure,  fled  to  Aragon  and 
appealed  to  its  faeros  for  {irotection.  Philip  had  him 
brought  before  the  Inquisition,  and  when  the  people 
rose  in  defence  of  their  liberties  they  were  crushed  by 
troops  from  Castile.  The  justiciar  was  put  to  death, 
and  his  successors  became  nominees  of  the  crown. 
The  cortes  were  assembled  in  1591  at  Tarragona,  and 
compelled  to  abolish  the  most  obnoxious  ftieras. 
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Their  control  over  the  juduual  adminiBtoation  was  ab- 
rogated, and  the  oeeeasLty  of  unanimity  waa  only  re- 
tained in  certain  Bpecified  oases,  notably  the  granting 
of  sappUes.  To  avoid  any  danger  from  the  few  privi- 
leges that  were  left,  a  dtadel  was  built  in  Saragossa 
for  the  reception  of  a  royal  garrison.  The  creation  of 
a  regular  standing  army  completed  the  edifice  of  abso- 
lutism, while  the  militia  which  had  been  established 
by  Ximenes  was  retained  and  extended  for  the  sup- 
pression of  local  disorders. 

Philip's  internal  administration  was  everywhere 
successful  in  obtaining  the  objecte  which  he  set  before 
himself  A  rising  of  the  Moors  in  the  Alpujarras  was 
crushed  by  the  military  ability  of  his  famous  half- 
brother,  Don  John  of  Austria.  In  1580  a  daim  to 
the  crown  of  Portu^,  which  Philip  derived  from  his 
mother,  waa  successfully  asserted.'  Thus  the  unity  of 
Ute  PeninsnUi  was  at  last  completed,  while  the  colonial 
territories  of  Spain  were  immense^  extended.  Un- 
fortunately, no  attempt  was  made  to  condliate  the 
Portufuese  to  their  new  ruler.  The  kingdom  was 
treated  aa  a  oonquered  province  ;  all  who  had  resisted 
the  Spanish  invasioo  were  punished  as  tr^tors;  the 
native  noblee  were  excluded  from  all  share  in  the 
government,  which  was  entrusted  solely  to  Spanuirds ; 
the  commerce  of  the  country  was  ruined  by  provisions 
which  conferred  a  practical  monopoly  upon  Spain.  The 
TMult  of  this  short-sighted  policy  was  that  tne  Fortu- 
guese'stifled  their  discontent,  and  eagerly  awaited  the 
first  opening  for  the  recovery  of  their  independence. 

Outside  Spain  Philip's  policy  proved  a  complete 
&ilnre.  Hu  religions  intolerance  excited  the  revolt 
of  the  Netherlands,  which  endol  in  the  loss  of  the 
seven  northern  provinces.  His  grand  schemes  against 
England  were  utteriy  ruined  bv  the  destruction  of  the 
Spanish  Armada.  And,  finally,  his  endeavor  to  es- 
tablish a  preponderant  Spanish  influence  over  France 
Mras  foiled  by  the  aooession  and  triumph  of  Henry  IV. 
The  treaty  of  Vervins,  by  which  he  acknowledged  his 
humiliating  defeat,  waa  almost  the  last  act  of  Philip 
.11  's  reign,  which  ended  with  his  death  on  September 
13,  1598. 

Philip  II,  left  to  his  son  and  successor^  Philip  HI., 
an  empire  which  was  nominally  undiminished,  as  the 
indep«idenceof  the  United  Provinces  had  never  been 
/eoognized,  and  the  war  for  their  reduction  was  still 
^ing  on.  But  the  imwieldy  mass  was  suffering  from 
internal  ahaustion.  The  resources  of  Spain  and  the 
New  Worid  had  been  aqnandered  in  the  proseoudon 
of  schemes  of  ambition  which  had  ended  in  failure. 
The  attention  of  the  people  had  been  distracted  from 
peaceful  industry  to  the  unprofitable  occupation  of 
war.  The  soldiery  of  Spain,  once  reckoned  mvincible, 
had  lost  their  prestige  in  the  marshes  of  Holland. 
The  enormous  taxes,  from  which  nobles  and  clergy 
were  exempted,  fell  with  ruinous  severity  upon  the 
productive  classes.  Castile  had  suffered  most,  be- 
cause it  was  most  completely  subject  The  provinces 
which  retained  their  liberties  longest  were  more  prosper- 
ous, even  though  they  had  no  snare  in  the  riches  that 
were  poured  into  Castile  from  the  western  colonies. 
But  they,  too,  had  suffered  from  the  kind's  reckless 
ambition  and  from  an  eooQomio  poliov  which  followed 
the  most  ^laring^  errors  of  the  Middle  Ages.  Every 
other  oonsideration  had  been  sacrificed  to  the  accumu- 
lation of  specie,  with  the  result  that  prices  were  forced 
up  to  an  aboormal  height,  while  the  wealth  of  the 
country  bore  nq  proportion  to  the  currency.  The 
nobles  were  carefully  excluded  from  all  political  affairs 
and  ceased  to  take  the  slighest  interest  in  the  adminis- 
tration. When  this  exclusion  came  to  an  end  after  Philip 
II. 's  death,  they  appear  as  mere  courtiers,  rivalling 
each  other  in  the  extravagance  of  their  expenditure, 
but  contributing  nothing  to  the  efficiency  of  the  state. 
The  government  had_  been  centralized  by  successive 
kings,  but  it  was  carried  on  without  either  wisdom  or 
impartiality.  The  achniniatration  of  justice  was  venal 
and  incompetent.   The  people  had  been  deprived  of 


their  libwtieB,  bat  theyfiiiled  to  receive  compensation 
in  inoreued  order  and  security.  Spun  had  to  pay 
deariy  for  its  short  period  of  gUay-  Its  rapid  de- 
cline in  the  I7th  century  was  the  inevitaUe  penalty 
for  the  faults  and  errors  of  the  16th. 

"  Glod,"  said  Philip  II. ,  "  who  has  been  gracious  in 
giving  me  so  many  states,  has  not  given  .„ 
me  an  heir  capable  of  governing  them."  ^ 
His  successor  waa  the  naturaf  product  of  his  father's 
system ;  the  exhaustion  of  Spain  was  inevitablv  ac- 
companied by  the  degeneracy  of  its  rulers.  Pnilip 
III. ,  who  was  twenty-one  years  old  at  his  aocession, 
had  been  brought  up  among  priests  and  women,  and 
showed  all  the  defects  of  his  education.  Spanish 
writers  are  never  weary  of  dilating  upon  his  piety  and 
his  devotion.  The  cares  of  government  he  left  en- 
tirely to  his  &vorite,  the  duke  of  Lerma,  while  he 
contented  himself  with  the  perfoimance  of  religious 
duties  and  the  ceremonies  of  a  atatdy  court  The 
change  of  rulers  was  significantly  marked  in  a  quarrel 
with  the  province  of  Biscay,  which  still  retained  its 
anient  pnvileges  intact.  An  attempt  was  made  in 
1601  to,  impose  new  duties  by  a  royal  ordinance;  the 
Biscayan  deputies  protested  vigorously  against  this 
encroachment  upon  their  liberties,  and  openly  threat* 
ened  to  seek  another  ruler.  Philip  III.  hastenwi  to 
avert  the  storm  by  withdrawing  the  obnoxious  ordi- 
nance. Thus  the  policy  of  centralization  was  abra- 
doned,  and  the  tendencies  to  division  and  iaolatim 
were  confirmed. 

The  piety  of  Philip  IIL,  whidi  was  as  disastroUB  to 
Spain  as  the  more  masculine  bigotry  of  his 
predecessors,  found  charaetoriado  expres-  '^ti^ij!! 
sion  in  the  peraeeutjon  of  die  Morisooes.  fro^^a^ 
Ever  since  the  suppression  of  their  first 
revolt  in  1502, — a  revolt  which  was  provoked  by  the 
breach  of  the  compact  made  on  the  fall  of  Oranada, — 
the  conquered  Moors  had  been  cruelly  oppressed. 
Charles  v.  renewed  the  edict  of  1502  in  1526,  and  the 
overt  profession  of  Mohammedanism  was  extinguished 
in  Spain.  But  in  secret  they  continued  to  cherish  the 
faith  of  their  ancestors,  and  this  was  enough  to  exas- 
perate a  monarch  who  preferred  to  have  no  subjects 
at  all  rather  than  to  rule  over  heretics.  An  edict  of 
Philip  IL  in  1566  forbade  them  to  speak  or  write  in 
Arabic,  and  ordered  them  to  renounce  all  their  ttmdi- 
tional  habits  and  ceremonies.  Futile  remonstrances 
were  followed  by  a  desperate  rifflng,  which  was  quelled 
in  1570.  The  most  obstinate  of  the  rebels  were  exiled 
to  Africa,  but  most  of  them  sullenly  submitted.  Philip 
m.  determined  to  prove  his  zral  for  orthodoxy  by 
completing  the  work  which  his  father  had  left  unfin- 
ished. In  1609  all  the  Morisooes  were  ordered  to  de- 
part from  the  Peninsula  within  three  daj^,  and  the 
penalty  of  death  was  decreed  against  all  who  &iled  to 
obey,  and  against  any  Christians  who  should  shelter 
the  reoalcntiant  The  edict  was  obeyed,  but  it  was  the 
ruin  of  Spain.  The  Moiisooes  were  the  backbone  of 
the  industrial  population, not  only  i"  trade  and  manufac- 
tures, but  also  in  agriculture.  The  haughty  and  indo- 
lent Spaniards  had  willingly  left  what  they  considered 
degraaing  emplo^rments  to  their  inferiors.  Hie  Moon 
had  introduced  into  Spun  the  cultivation  of  sugar, 
cotton,  rice,  and  silk.  They  had  established  a  ^stem 
of  irrigation  which  had  g^ven  fertility  to  the  soil  Hie 
province  of  Valencia  in  their  hands  had  become  a 
model  of  agriculture  to  the  rest  of  Europe.  In  manu- 
factures and  commerce  they  had  shown  equal  supe- 
riority to  the  Christian  inhabitants,  and  many  of  the 
producta  of  Spain  were  eagerly  sought  for  by  other 
countries.  All  these  advantages  were  sacrificed  to  an 
insane  desire  for  religious  unity. 

The  resources  of  Spain,  already  exhausted,  never 
recovered  from  this  terrible  blow.  Under  these  cir- 
cumstances it  was  an  absolute  necessitv  that  the  ambi- 
tions schemes  of  previous  rulers  should  be  abandoned ; 
and  it  was  fortunate  that  Lerma  was  personally  in- 
clined to  a  policy  of  peace  and  that  events  occurred 
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&  fiiTor  its  adoption.  The  aoonaion  of  James  I.  in 
England  gave  a  convenient  opportunity  for  oonduding 
Uie  long  war  that  had  been  canied  on  with  EtisaBeth. 
Sng^h  mediation  brought  about  a  twelve  years'  truce 
in  1609  with  the  United  Brovinoes,  which  amounted 
to  a  practical  recognition  of  their  independence.  The 
death  of  Henry  lY.  imd  the  regency  of  Marr  de'  Me- 
di^  enabled  Lerma  to  arrange  an  ailianoe  with  France, 
which  was  cemented  by  a  double  marriage.  Louis 
XIU.  married  the  infanta  Anne  of  Austria,  and  Eliz- 
abeth of  France  was  betrothed  to  the  son  and  heir  of 
Philip  III.  For  the  moment  Spain  occupied  a  higher 
position  in  Europe  than  it  had  held  since  the  defeat 
of  the  Armada.  James  L  was  weakened  by  quarrels 
with  his  imriiameat  and  by  the  want  of  a  definite 
policy.  France  under  the  regency  had  abandoned  the 
attitude  of  Henry  IV.  aiul  was  disUracted  by  internal 
sanabbles.  The  empire  was  in  the  feeble  hands  of 
Mathias,  and  the  Austrian  Hapsburgs  were  still  di- 
vided b^  the  family  jealousies  that  had  arisen  from  the 
deposition  of  Rudolph  II.  The  Turks  had  declined 
since  the  days  of  Soliman  the  Magnificent  with  a  ra- 
pidity characteristic  of  Oriental  powers.  In  themidst 
of  these  states  Spain,  subject  to  an  apparently  abso- 
lute monarchy,  enjoyed  much  the  same  prestige  as  in 
the  best  days  of  Philip  IL  With  the  consciousness 
of  power  the  old  ambitions  revived.  An  arrangement 
was  being  discussed  for  the  recognition  of  the  arch- 
duke Ferdinand  as  the  successor  of  Mathias  in  the 
AnMbriui  territories.  Philip  III.,  however,  advanced 
a  daim  to  Hungaiy  and  Bohemia  on  the  ground  that 
his  mother  was  a  daughter  of  BSasdmiliaii  IL,  whereas 
Ferdinand  was  only  descended  ftom  that  emperor's 
hiotiier.  !nie  claim  was  by  no  means  indisputable, 
but  it  was  inconvenient  to  Ferdinand  to  have  to  dia- 
eofls  it  He  agreed,  therefore,  to  purchase  the  sup- 
fiwt  o£  Spain  by  ceding  Alsace,  and  the  vacant  impe- 
rial fief  of  Finale  in  Italy  (1617),  and  on  these  terms 
he  suooeededineff«!tiQghts  designs.  Ill  us  a  prospect 
was  opened  to  Spain  oi  oonnectmg  its  Italian  posses- 
nons  with  the  Netherlands  and  of  forming  a  compact 
Spanish  dominion  in  central  Europe.  At  the  same 
time  the  old  policy  of  advancing  Roman  Catholicism 
was  resumed,  as  the  success  of  Ferdinand  promised  to 
seoure  a  signal  victory  for  the  Counter-Reformation  in 
Germany.  But  this  forward  policy  was  distasteful  to 
I«nna,  who  fbnnd  it  neoesaaiy  to  retire  in  1618.  His 
withdrawal  from  affiun  was  not  aooompuiied  by  any 
loss  of  the  royal  favor,  and  the  offices  which  he  had 
held  were  conferred  upon  his  son.  the  duke  of  tJzeda. 

The  alliance  between  the  two  branches  of  the  house 
of  Hapsburf  was  not  finally  completed  by  the  ar- 
rangement with  Ferdinand.  It  was  vigorously  urged  by 
O&ate.  the  Spanish  representative  at  Vienna,  by  Khe- 
venhtUler,  the  Austrian  envoy  at  Madrid,  and  by  the 
Spanish  party,  headed  by  Zufliga,  which  had  always 

Z posed  the  policy  of  Lerma.  But  neither  TJzeda  nor 
9  royal  confessor  Aliaga  was  in  favor  of  an  alliance 
by  which  Spanish  blood  and  treasure  were  to  be  ex- 
pended in  securing  the  interests  of  Austria.  Philip 
III.,  however,  was  gained  over  by  an  appeal 
TaM?War.  to  his  religions  feelings,  and  in  Jumaxf, 
1620,  he  undertook  to  send  assistance  in 
men  and  money  to  Fradinand  II.  Thus  Spain  was 
ioTolTed  in  the  Thirty  Years'  War,  which  had  been 
oommenced  in  1618  by  the  revolt  of  Bohemia  against 
Fsrdinuid,  and  the  acceptance  of  the  crown  by  the 
elector-palatine  Frederick  V.  Spanish  troops  from 
Italy  aided  Tilly  to  win  the  battle  of  the  White  Hill, 
and  Spinola  led  an  army  from  the  Netherlands  against 
the  Palatinate.  But  the  Mrty  of  peace  was  still 
strong  in  Spain.  Frederick  V.  was  the  son-in-law  of 
James  I.,  and  his  complete  humiliation  would  hinder 
the  long-oherished  project  of  a  marriage  between 
Prinoe  Charles  and  the  Spanish  infanta.  The  truce 
with  Holland  would  expire  in  April,  1623 ,  and  if  the 
mr  was  to  be  resumed  with  the  Dutch  it  was  essential 
to  isolate  them  by  concluding  the  alliance  vith  Eng- 


land. Moreover,  the  finances  of  Spun  were  by  no 
means  in  a  condition  to  support  the  extraordinaiy  ex- 
penses of  a  European  wu-.   All  these  oonuderationB 

pointed  to  peace,  and  Philip  IH.  was  on  the  point  of 
recalling  Lerma,  when  he  died  in  Mardi,  1621.  His 
reign  had  not  beien  glorious  or  advantageous  to  Spain, 
but  it  contrasts  lavorably  with  those  of  his  successors. 
Spanish  literature  and  art,  which  had  received  a  great 
impulse  from  the  intercourse  with  foreign  countries 
under  previous  rulers,  reached  their  zenitn  during  his 
lifetime.  Three  writers  have  obtained  European  fame 
— Cervantes,  who  produced  the  immortal  Don  Quixote 
between  1605  and  1613,  and  two  of  the  most  fertile  of 
romantic  dramatists,  Lope  de  Vega  and  C^deron.  In 
the  domain  of  art  Spain  produced  two  of  the  gr^Uest 
masters  of  the  17th  century,  Velasquez  and  Murilla 

Hie  time  which  Philip  III.  had  spent  on  his  de- 
votions was  given  by  his  saotxsaot  to  the 
more  secular  pleasures  of  hunting  and  the  PhUfp  rv. 
theatre.  But  Philip  IV.  shared  to  the 
full  his  father's  disinclination  to  burden  himself  with 
the  ctu%s  of  government.  The  office  of  first  minister 
was  given  to  Zu&iga,  the  chief  advocate  of  an  aggres- 
sive policy  in  the  late  reign.  Lerma  and  llzeda  were 
hani^ed  from  the  court  But  the  chief  influence  over 
the  administration  was  exercised  from  the  first  by  the 
royal  favorite,  the  count  of  Olivares,  who  succeeded  to 
ZuSiga's  office  on  the  latter's  death.  Olivares  was  a 
man  of  considerable  industry  and  ability,  though  his 
reputation  has  suffered  from  the  inevitable  comparison 
with  his  great  contemporary  and  rival^  Richelieu.  He 
conceivea  the  plan  of  restoring  Spain  to  its  former 
greatness  by  returning  to  the  policy  of  Philip  IL, 
regardless  of  the  change  in  the  internal  resources  of 
the  country.  All  ideas  of  peace  were  abandoned,  and 
Spain  plunged  headlong  into  the  European  atn^Ae. 
The  truoe  with  the  United  Provinces  was  uopopnlur 
because  the  commercial  progress  of  the  Butoh  was 
fatal  to  the  trade  of  the  Spanish  Netherlands,  and 
Amsterdam  had  already  begun  to  take  the  place  of 
Antwerp.  The  expiration  of  the  truce  in  April,  1621, 
was  followed  by  an  immediate  renewal  of  the  war.  To 
make  the  war  successful  it  was  imperative  to  secure 
the  ailianoe  with  England,  but  this  was  sacrificed  be- 
cause the  emperor  inusted  upon  confiscating  the  Palar 
tinate,  which  was  oonferred  upon  MaximiHan  of 
Bavaria.  The  match  with  the  Spanish  infimta  was 
broken  off.  and  Prinoe  Charles  married  Henrietta 
Maria  of  France,  The  alienation  of  England  was 
enough  in  itself  to  ensure  the  ultimate  failure  of  the 
Dutoh  Wxr.  On  the  munland  the  successive  stadt- 
holdeis,  Maurice  and  fVederick  Heniy,  held  their  own 
even  agiunst  the  experienced  Spinola,  and  aftor  the 
latter's  recall  in  1629  had  a  distinct  advantage.  But 
it  was  by  sea  that  the  Dutoh  gained  their  most  con- 
spicuous successes.  In  1628  the  Spanish  treasure- 
fleet  was  captured  by  Admiral  Hein,  whose  booty  was 
estimated  at  seven  millions  of  guilders  [$2,842,000]. 
The  greater  part  of  Brazil,  together  with  Malacca, 
Ceylon,  Java,  and  other  islands,  were  conquered  by 
the  Dutch  sailors.  Instead  of  conquering  the  northern 
provinces,  Spun  had  to  make  neat  exertions  to  defend  ' 
the  frontiers  of  the  southern  Netherlands. 

In  central  Europe  the  fortune  of  war  was  more  favor* 
able  to  Spain  and  her  allies.  The  crushing  defeat  of 
the  elector-palatine  was  followed  by  the  humiliation 
of  the  Protestant  champion,  Christian  IV.  of  Den- 
mark. Ferdinand  II.  enjoyed  for  a  moment  greater 
power  than  any  other  successor  of  Charles  V. ,  and  the 
Edict  of  Restitution  seemed  to  complete  the  triumph 
of  the  Catholic  reaction  in  Germany.  But  the  revival 
of  the  Hapsburg  power  awakened  the  jealousy  of 
JVance,  which  in  1624  had  fallen  under  the  strong 
rule  of  Richelieu.  The  Spaniards  had  occupied  the 
Yaltelllne.  an  important  pass  which  connected  Lom- 
bardy  with  Tyrol.  A  French  anny  expelled  the  con- 
querors  in  1624,  and  the  treaty  of  Mouffon  restored  the 
pass  to  the  community  of  the  Orisons.   For  a  tame 
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France  was  ooeupied  with  tbe  suppression  of  a  Hugue- 
not rUiDg,  bat  no  sooner  had  I^a  Koehelle  fidleo  than 
Kiehetieu  again  interfered  to  thwart  the  designs  of 
Spain  in  the  quesdon  of  the  Mantuan  sucoession.  The 
Spaniards  end^vored  to  exclude  the  duke  of  Nevers, 
the  rightful  heir  to  the  duchy,  on  aooount  of  his  con- 
nection with  France.  But  Richelieu  forced  the  Spanish 
troops  to  raise  tbe  siege  of  Casale,  and  ultimately  ex- 
torted the  treaty  of  Cherafico  (1631 ),  by  which  the  em- 
peror recognized  the  suooession  of  the  duke  of  Nevers 
m  Mantua.  The  occupation  of  Pinerolo  in  this  war 
gave  the  French  an  opening  into  Italy  and  threatened 
the  aaoendenoy  whidi  Spain  had  so' long  ezenused  tn 
the  Peninsula.  Meanwhile  the  victories  of  GtistaTus 
Adolphufl  had  destroyed  the  impeiial  and  GatfaoUc 
ascendency  in  Germany.  The  Spaniards  were  igno- 
miniuusly  driven  from  the  portions  which  they  occu- 
pied on  the  Rhine. 

The  death  of  G-ustavus  Adolphus  at  Liitzen  inspired 
the  Roman  Catholic  powers  with  new  hopes.  Spain 
determined  to  strain  eveir  nerve  to  turn  the  tide  of 
victory.  Philip  IV.  's  brother  Ferdinand,  the  cardinal- 
archbishop  of  Toledo,  was  sent  to  rwse  troops  in  Italy 
and  to  lead  them  through  Germany  into  the  Nether- 
lands In  1634  Ferdinand  effected  a  junction  with  the 
imperial  forces,  and  their  combined  efforts  won  n.  signal 
victoiy  at  Nordlingen.  The  Lutheran  princes,  headed 
hy  John  George  of  Saxony,  hastened  to  make  terms 
with  the  emperor  in  the  treaty  of  Prague  ( 1 635).  The 
Swedes  were  led  almost  isolated  in  Germany,  and  a 
speedy^  termination  of  the  war  seemed  inevitable.  At 
this  cxiaa  Richelieu  decided  to  embark  in  the  war  as  a 
primnpal,  and  concluded  a  close  alliance  with  the  Dutch 
against  Spain.  For  two  or  three  years  the  new  policy 
of  France  seemed  likely  to  be  attended  with  failure. 
The  French  troops,  unaccustomed  to  war,  were  no 
match  for  the  trained  veterans  of  Spain.  Not  only 
were  they  repulsed  from  the  Netherlands,  but  the 
cardinal-infant  actually  invaded  France  (1636)  and  in- 
spired a  panic  in  the  capital  itself.  Hia  sucoess,  how- 
ever, was  only  temporary,  and  before  long  the  auperior 
policy  of  Richelieu  gave  France  the  upper  hand.  The 
ooonpatioD  of  Alsace,  which  fell  into  French  hands 
after  the  death  of  Bemhard  of  Saze-Welmar,  inter- 
rupted the  connection  between  the  Netherlands  and 
Italy.  In  the  latter  peninsula  the  French  gained 
ground  and  restored  the  regent  of  Savoy,  whom  the 
Spaniards  had  expelled.  Finally,  more  important  than 
all,  the  alliance  with  Holland  gave  France  tfae  superi- 
ority by  sea.  The  destrucUon  of  a  great  Spanish  fleet 
in  tne  Downs,  where  it  bad  taken  refuge  under  the 
neutral  dag  of  England,  made  it  almost  impossible  to 
send  rmnforcements  from  Spidn  to  Brussels.  By  strik- 
ing at  the  points  of  connection,  Richelieu  was  break- 
ing the  unwieldy  Spanish  empire  to  pieces.  At  this 
moment  his  task  was  immensely  faolitated  by  the  oat- 
break  of  internal  dissensions. 

Olivares  had  been  inspired  by  the  success  of  his 
gnttb  livid  with  the  idea  of  strengthening  Spun  by  a 
ngorouB  policy  of  centralization.  The  monarchy  con- 
sisted  of  a  number  of  scattered  provinces,  each  ruled 
by  a  separate  council  at  Madrid,  and  each  possessed 
of  its  own  separate  institutions.  They  were  held 
together  only  by  the  predominance  of  Castile  and  by 
relimous  unity.  This  system  Olivares  determined  to 
aboTish_  by  elevating  the  royal  power  to  equal  abso- 
lutism in  all  tbe  provinces.  The  dangers  from  foreign 
enemies  were  to  be  met  by  forming  Spwn  into  one 
indissoluble  whole.  But  the  spirit  of  provincial  inde- 
pendence was  still  strong,  and  it  was  artfullj;  enoour- 

r*;  by  the  intrigues  or  Richelieu,  who  wished  to 
rb  the  attention  of  Spain  in  its  domestic  affairs. 
An  edict  ordering  all  able-bodied  men  to  arm  for  the 
war,  under  penalty  of  oonfiacaUon,  provoked  a  revolt 
in  1640  among  the  Catalans,  who  were  jealously  at- 
tached to  their  old  privileges,  and  whose  proximity  to 
the  French  frontier  had  already  exposed  them  to  in- 
tolerable hardships.   The  Castilian  troops  were  driven 


from  tbe  provinoe,  and  Catalonia  formed  itself  into  a 
republic  under  the  [iroteotion  of  France.  Tbis  event 
exerted  a  magical  influence  upon  Portugal,  where 
Richelieu's  emissaries  had  also  been  active,  and  where 
the  antipathy  to  Castile  was  national  rather  than  pro- 
vincial. In  Deoember,  1640,  a  revolution  was  success- 
fully aooomplished  in  Lisbon,  and  the  crown  was 
assumed  by  a  native  noble,  John  of  firagania.  in 
whose  veins  ran  the  blood  of  the  ancient  kings.  These 
disasters  were  fatal  to  Olivares,  to  whose  system  of 
government  they  were  not  unnaturally  attributed.  Id 
1643  he  was  compelled  to  resign  his  post,  and  I^ilip 
IV.  announoed  his  intention  of  ruling  alone. 

The  revolt  of  Catalonia  and  Portugal,  togethra  with 
the  undisguised  discontent  shown  by  several  of  the 
other  provinces,  could  not  but  hamper  Spain  in  the 
conduct  of  the  European  War.  The  conquest  of  Roos- 
sillon  in  1642  enabled  tbe  French  to  give  effectual 
assistance  to  the  Catalans,  who  acknowledged  Louis 
XIII.  as  count  of  Barcelona.  The  successive  deaths 
of  Richelieu  fl&42)  and  Louis  XIII.  (1643)  made  no 
differentie  to  tne  policy  of  France,  which  was  directed 
by  Mazarin  under  the  regency  of  Anne  of  Austria. 
The  French  had  now  completely  made  up  the  militaiy 
inferiority  which  had  foiled  their  efforts  at  the  begin- 
ning of  the  war.  In  1643  Enghien  (afterwards  the 
great  Cond^)  won  the  first  of  a  brilliant  series  of  vic- 
tories at  Boeroi,  and  his  buoogsb  was  the  more  import 
taut  because  it  placed  the  domestic  authority  of  Uw 
regent  upon  a  firm  footing.  The  disasters  of  Spain 
were  increased  by  the  formidable  rising  of  Masamello 
in  Naples  (1647),  which  was  carried  on  oy  the  doke  of 
Guise  and  was  suppressed  with  difficulty  in  1648. 
Tills  was  followed  by  the  loss  of  the  Austrian  alliance 
through  the  treaty  of  Westphalia.  As  it  would  have 
been  impossible  for  Spain  to  contend  single-handed 
against  the  hostile  coalition,  the  opportunity  was 
seized  to  make  terms  with  Holland.  This  was  only 
achieved  by  consenting  to  great  sacrifices.  Not  only 
did  Spun  surrender  lul  claims  to  sovereignty  over  the 
northern  provinces,  but  it  also  ceded  to  them  the 
northern  districts  of  Brab»it,  Flanders,  and  Limbaig, 
with  the  strong  fortresses  of  Maestricht,  Hertogen- 
boscb  (Bois-lc-Duc),  Bergen-op-Zoom,  and  Breda. 
The  Dutch  retained  all  their  conquests  in  Amerioa  and 
the  Indies,  and  secured  themselves  from  the  rivalry 
of  Antwerp  by  a  clause  which  eqjoined  die  permaoeot 
(posing  of  the  Scheldt  This  marks  the  final  reoogni- 
tion  of  the  United  Provinces  as  an  independent  state, 
and  also  the  transference  to  the  northern  powers  of 
the  maritime  supremacy  hitherto  claimed  by  Spain. 

France  and  Spain  were  now  left  face  to  faoe  with 
each  other.  For  the  next  four  years  the  distnrbanoee 
of  the  Fronde  gave  the  Spaniards  a  neat  opportunity, 
of  which  they  were  not  slow  to  avsjl  themselves.  In 
the  Netherlands  they  recovered  Gravelinea,  Ypres,  and 
Dunkiric,  while  Don  John  of  Austria,  a  natural  son 
of  Philip  IV.,  took  Baxoelona  and  reduced  the  Cata- 
lans to  submisrion.  But  the  triumph  of  Masarin  in 
1653  enabled  F^oe  once  more  to  devote  itself  to  the 
war,  although  at  the  same  time  it  drove  the  great 
Condd  into  the  Spanish  service.  The  military  opera- 
tions now  reduced  themsdves  to  a  duel  in  the  Nethw- 
lands  between  the  rival  generals  CTond^  and  Tnrenne. 
The  old  tactics,  which  were  adhered  to  with  Spaxdoh 
obetina<v^,  were  now  out  of  date,  and  the  once  inviii- 
cible  infantry  was  almost  useless  a^inst  the  qiu(^ 
movements  of  light-armed  troops  which  had  beea  in- 
troduced by  Gustavus  Adolphus.  The  struggle  was 
finally  decided  by  tfae  intervention  of  EnglanoT  Both 
powers  had  earnestly  sued  for  the  support  of  CromwelL 
The  rapid  advance  of  the  French  power  was  a  ooffent 
reason  for  England  to  asnst  Spain,  but  the  reliKioiis 
bigotry  that  still  prevuled  at  Madrid  made  the  allianoe 
impossible.  At  last  Mazarin  gained  over  the  Protector 
by  promising  to  banish  tbe  Stuarts  from  Franoe  and 
to  cede  Dunkirk.  Reinforced  by  6000  Ironades,  pxob* 
ably  tfae  beat  soldiers  in  Europe,  'l\irenne  was  irresiBt- 
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ible.  Dunkirk  was  reduced  &{ter  an  obetinate  defence 
aad  handed  over  to  die  Engli^  to  Uie  great  scandal 
of  Roman  Gatholio  Eiirope.  One  after  another  the 
fOTtresses  of  Flanders  fell  into  the  huds  of  the  French, 
aad,  though  the  death  of  Cromwell  lost  them  the  sup- 
l>ort  of  Enj^nd,  it  was  impossible  for  Spain  to  con- 
cinne  the  war.  In  1659  Mazarin  and  Don  Luis  de 
Haro,  the  snooesBor  of  Olivares,  met  on  a  small  island 
in  the  Bidassoa,  and  there  arranged  the  treaty  of  the 
Pyrenees.  Spain  had  again  to  make  ^reat  sacrifices. 
Besides  Artois  and  several  fortresses  in  the  Nether- 
lands, RouBsillon  and  Cerdarne  were  ceded  to  France, 
and  thos  the  P^nees  were  fixed  by  law  as  the  boun- 
dary between  the  two  countries.  Louis  XIV.  was  to 
marry  the  infanta  Maria  Theresa,  who  was  to  receive 
a  large  dowry,  but  was  to  renounce  all  eventual  claims 
to  the  Spanish  orown.  The  only  concessions  made  by 
France  were  the  pardon  of  Cond^,  the  recognition  of 
Catalonia  as  a  province  of  Spain,  and  the  promise  to 
give  no  more  assistance  to  the  Portuguese. 

Now  that  Spain  was  ireed  from  external  hostiliti^,  it 
seemed  possible  that  the  reduction  of  Portugal  might 
be  at  last  accomplished.  But  the  alliance  of  France 
was  speedily  replaced  by  that  of  England,  and  Cath- 
erine of  Braganza  was  married  to  Charles  II.  Louis 
XIV.,  too,  tried  to  obtain  from  the  Spanish  Govern- 
ment an  acknowledgment  of  his  wife's  claims  to  the 
succession,  and  failmg  in  this  he  continued  to  send 
secret  assistance  to  the  Portuguese.  A  French  general, 
Schomberg,  defeated  Don  cfohn  of  Austria  in  1663, 
and  two  years  later  routed  the  Spanish  forces  at  the 
batde  of  Villa  Viciosa.  This  final  disaster  crushed 
the  deolininx  ener«^  of  Philip  IV. ,  who  died  on 
September  17,  1665.   As  fais  son  Charles 

of*SaSi  '^'^j  bequeathed 

jLima.  ^be  government  to  his  widow  Mana  Anna 
of  Austria,  with  a  spedal  junta  to  advise 
her  in  the  oonduct  of  affairs.  As  the  Spanish  nion- 
arohy  had  declined,  its  authority  had  been  exercised 
by  a  series  of  chief  miniators,— Lerma,  OUvares,  and 
Haro,— and  this  was  the  only  way  in  which  the  unity 
of  the  executive  power  could  now  be  maintained. 
The  favor  of  the  queen-mother  raised  to  this  ijosition 
her  confessor  Father  Nithard,  a  native  of  Styria.  He 
was  a  man  of  ability  and  experience,  and  set  himself 
to  oope  with  the  most  glaring  evils  of  the  state.  He 
endeaT<aed  to  dimiDiah  the  public  expenditure  by 
UmitiDg  the  salaries  of  offidals,  and  by  putting  an  end 
to  the  abases  which  hindered  the  commeroe  with  the 
colonies.  But  he  was  soon  called  upon  to  face  unex- 
pected difficulties.  Louis  XIV.  advanced  a  claim,  on 
ttehalf  of  his  wife,  to  certain  territories  in  the  Neth- 
eriands  in  virtue  of  the  so-called  "  law  of  devolution." 
This  was  an  old  custom  by  which  the  ohildren  of  the 
first  marriage  succeeded,  to  the  exclusion  of  all  lator 
descendants.  As  Spain  resisted  the  claim,  the  French 
invaded  Flanders  and  overran  Franche-Comt^.  The 
regent  was  compelled  to  purchase  the  restoration  of 
the  latter  province  by  ceding  part  of  Flanders  to 
France  in  the  treaty  of  Aix-la-Chapelle  (1668).  At 
the  same  time  the  independence  of  Portugal  was 
finally  ackuo^edjied.  These  disasters  increased  the 
Jealonsy  with  which  the  Spanish  nobles  regarded  the 
rule  of  a  Jesuit  and  a  foreigner.  A  strong  opposition 
party  was  formed  under  the  leadership  of  Don  John 
of  Austria,  and  in  1669  Nithard  was  compelled  to 
resign.  But  among  the  nobles  themselves  there  was 
little  unity,  and  a  difference  arose  as  to  the  policy  to 
be  pursued  when  Louis  XIV,  attacked  HoUand  in 
1 672.  The  queen-mother  was  naturally  on  the  side 
of  Austria,  and  her  influence  was  sufficient  to  secure 
the  adhesion  of  Soain  to  the  first  European  coalition 
against  France.  This  success  she  followed  up  by  ob- 
taining the  post  of  chief  miiii9t«r  for  another  favorite, 
Fernando  de  Valenzuela,  who  was  appointed  marquis 
of  Villafierra  and  raised  to  the  rank  of  a  grandee  of 
Spain.  Tiua  reeved  the  jealousy  of  the  nobles,  who 
again  formed  a  league  for  the  maintenance  of  their 
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privil^ies  under  Don  John  of  Austria.  This  tune 
they  were  completely  suoQesafiil.  Not  only  was 
Valenzuela  banished,  but  Maria  Anna  herself  was 

compelled  to  retire  from  the  court  and  to  take  up  her 
residence  in  Toledo.  Don  John  was  now  all-powerful, 
A  natural  antipathy  to  the  poltcjr  of  the  regent  led 
him  to  draw  aloof  trom  the  Austrian  alliance  and  to 
attach  himself  to  France.  A  marriage  was  concluded 
between  Charles  II.  and  Maria  Louisa  of  Orleans.  It 
was  honed  that  b^  this  means  better  terms  would  be 
obtained  from  Louis  XIV.,  but  in  the  treaty  of  Nime- 
guen  Spain  had  to  surrender  Frariche-Comte  and  four- 
teen fortresses  in  Flandere.  This  treaty  marks  the 
complete  loss  by  Spain  of  its  position  as  a  first-rate 
power.  Henceforth  it  could  onlv  exist  by  the  support 
of  those  stiUes  which  resented  the  aggrandizement  of 
F^nce.  Don  John  was  no  more  successful  in  his 
domestic  than  in  his  foreign  policy.  His  industry  was 
as  unwearying  as  that  of  Pfiilip  II.  himself,  and  he 
determined  to  rule  independently  of  all  interested  ad- 
visei'S.  The  reform  from  which  ne  honed  most  was  a 
revocation  of  the  crown  domains  which  bad  jiassed  into, 
private  hands.  But  the  scheme  met  with  natural 
opposition  from  the  nobles,  and  be  died  in  1679  with- 
out having  accomplished  anjlhing.  Fot  a  year 
Charles  IL  endeavored  to  rule  in  person 
with  the  help  of  the  ordinary  council,  but 
the  attempt  only  showed  how  the  strength 
of  the  monarchy  was  bound  up  with  the  peisonal 
character  of  the  ruler.  "  Charles  V.,"  says  Mignet, 
'"had  been  both  general  and  king:  Philip  IL  was 
merely  king,  Philip  III.  and  Philip  IV.  had  not  been 
kings;  Charles  II.  was  not  even  a  man."  From  in- 
fancy Charies's  health  had  been  so  defective  that  his 
death  had  appeared  an  imminent  contingency,  and  his 
intellect  was  as  feeble  as  his  body.  It  was  impossible 
for  him  to  exercise  any  effective  control  over  the  gov- 
ernment, and  he  was  little  more  than  a  tool  in  the 
hands  of  the  nobles,  who,  under  Don  Luis  de  Haro, 
had  recovered  much  of  the  political  influence  from 
which  Olivares  had  excluded  them.  In  1 680  the  office 
of  first  minister  was  given  to  the  greatest  of  Spanish 
magnates,  the  duke  of  Medina-Celt.  It  was  at  this 
time  that  Louis  XIV.  was  conducting  his  famous 
rtuniontj  and  the  weakness  of  Spain  enabled  him  to 
annex  without  opposition  Courtrai,  Dizmude,  and  the 
great  fortress  of  Luxemburg.  Medina-Celi,  disgusted 
with  his  thankless  task,  resigned  in  1686,  and  fais 
place  was  taken  by  Count  Oropesa.  The  new  minister 
revived  the  alliance  with  Austria,  and  Spain  became 
a  member  of  the  league  of  Augsburg  in  1680.  The 
success  of  the  league  seemed  to  be  almost  assured  by 
the  Revolution  which  gave  the  crown  of  England  to 
William  HI.,  the  leader  of  the  opposition  to  Louis 
XIV.  But  in  spite  of  apparently  overwhelming  odds 
France  more  than  held  herown,  and  Spain  was  humili- 
ated by  the  capture  of  Urgel  and  Barcelona.  Ministers 
held  oflSce  only  at  the  wUi  of  court  factions,  and  the 
first  disaster  was  fatal  to  Oropesa.  Spain  continued 
to  play  a  secondary  part  in  the  war,  wnich  was  con- 
cluded in  1 697  by  the  treaty  of  Ryswick,  the  first  for 
many  years  in  which  France  did  not  obtain  mv  ad- 
dition of  territory.  The  chief  motive  for  Louis  XIV. 's 
moderation  was  the  desire  to  devote  his  attention  to 
the  approaching  question  of  the  Spanish  succession. 

The  decline  of  Spain  in  the  17th  century  is  not  to  be 
measured  by  its  territorial  losses.  Holland 
had  extorted  a  tardy  recognition  of  its  in-  Decline  of 
dependence  ;  Portugal  was  once  more  a  tKi?^ 
separate  kingdom  ;  Catalonia  was  reduced  cestui?, 
only  to  very  doubtful  submission  ;  France 
had  seized  upon  Roussillon  and  Cerdaeue,  Franche- 
Comt^,  and  great  part  i)f  the  southern  Netherlands ; 
French  influence  had  been  established  in  Italy  as  a 
comiterpoise  to  that  of  Spuin.  But  the  weakness  of 
the  extremities,  to  which  these  facts  bear  conclusive 
testimony,  was  the  result  of  still  greater  weakness  at 
the  centre.   The  population  of  the  peninsula,  esti- 
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mated  at  twenty  millioQB  under  the  Arabs  and  at 
tw^ve  onder  Ferdinaod  and  Isabella,  had  fallen  to 
lees  than  six  milliooB  in  the  reien  of  Charles  II.  Thia 
decrease  of  numbers  was  douhtl^  dae  in  the  first 
place  to  the  religious  bigptrj;  nrhich  had  condemned 
thousands  of  Jews  and  Morisooes  to  death  or  exile, 
but  it  is  partly  traceable  to  a  fatal  decline  in  the 
eoonomio  prosperity  of  the  countxy.  Anicultuie,  for 
which  many  porta  of  Spain  were  peculiarly  fitted,  bad 
suffered  from  the  departure  of  the  Morisooes  and  from 
a  number  of  other  causes.  The  want  of  any  law  of 
mortmain  had  led  to  the  accumulation  of  at  least  one- 
fourth  of  the  land  in  the  hands  of  the  monasteries, 
the  most  charitable  but  the  most  careless  and  conserva- 
tive of  landlords.  Thanks  to  their  obstinate  adherence 
to  obsolete  methods  of  cultivation,  their  estates  pro- 
duoed  little  more  than  one  per  cent,  on  the  outlay. 
The  system  of  entail,  which  earlier  monarchs  had 
striven  to  restrict,  made  enormous  strides  in  the  1 6th 
century,  and  most  of  the  secular  estates  were  inalien- 
ably concentrated  in  the  hands  of  a  few  great  nobles, 
who  lived  at  Madrid  and  spent  their  revenues  in 
lavish  extravagance  without  any  regard  to  the  in- 
terests of  their  tenants.  In  the  lertile  provinoea 
of  Andalusia  and  Estremadnra  agriculture  was  en- 
tirely ruined  by  the  system  of  sheep-farming.  In 
the  12th  century,  when  the  country  was- exposed 
to  the  destructive  forays  of  the  Moors,  the  inhabitants 
had  been  forbidden  to  inclose  their  lands  with  either 
hedges  or  diteh«,and  suooessive  kings  had  enoour- 
aged  the  rearing  of  huge  flocks  of  sheep  which  oould 
easily  be  driven  over  the  open  country  into  a  place  of 
safety.  In  the  1 6th  and  17th  centuries  the  condition 
of  things  had  entirely  changed,  but  the  old  regulations 
were  jealously  maintained  by  the  company  of  La.  Mesta, 
one  of  the  mrat  powerful  and  independent  corporations 
in  Spain.  This  body,  which  derived  lar^e  revenues 
from  the  sale  of  wool,  was  enabled  to  retain  its  privi- 
leges iata<^  until  the  reign  of  Charles  HI.  Every 
Bummu  their  flocks  ponrm  down  the  northom  moun- 
tains, and  the  absence  of  enclosures  made  it  impossible 
to  defend  the  crops  from  their  ravages.  Besides 
making  agriculture  impossiUe,  the  exclusive  attention 
to  sheep-rearing  led  to  the  gndual  disappearance  of 
the  old  forests,  and,  as  no  one  ventured  to  plant  new 
trees,  great  parts  of  Castile  became  an  and  desei't. 
Every  Kind  of  industry  suffered  in  the  same  way  as 
agriculture.  The  true  Spaniard  despised  all  who  earned 
a  living  by  handicraft,  and  when  the  Morisooes  had 
been  banished  it  was  impossible  to  obt^n  skilled  arti- 
sans except  by  importing  them.  The  Spaniards  could 
not  even  cut  their  own  timber  into  ships  or  construct 
forUfications  for  their  own  towns.  Madrid  and  other 
dtiefi  were  crowded  with  foreigners,  who  hastened  to 
make  a  fortune  that  they  might  carry  it  back  to  their 
native  land.  The  Government  was  quite  as  much  to 
blame  as  individuals.  The  gold  from  the  New  World 
would  have  enaUed  Spain  to  command  the  markets  of 
Europe,  but  the  mediaeval  restrictions  on  the  exporta- 
tion of  the  precious  metals  were  strictly  enforced.  The 
high  price  of  commodities  was  attributed,  not  to  the 
superfluity  of  the  medium  of  exchange,  but  to  the 
competition  of  foreign  and  colonial  markets.  It  was 
forbidden  to  export  one  article  after  another,  and  the 
colonies  were  expected  to  send  gold  without  receiving 
anything  in  exchange.  A  more  ruinous  policy  could 
hardly  be  conceived ;  but  it  was  supported  oy  the  mer- 
chants themselves,  who  re&sed  to  till  their  vessels  with 
ai^hing  but  gold  and  silvOT,  and  left  the  indigo,  cotton, 
and  other  commodities  to  the  English  and  the  Dutch. 
Domestic  production,  crippled  by  these  restricdons, 
was  almost  destroyed  by  the  excessive  taxation  ren- 
dered necessary  by  the  ambitious  schemes  of  Philip  11. 
and  his  descendants.^  It  is  notorious  that  Austria 
could  never  have  carried  on  the  Thirty  Years'  War  so 
long  but  for  the  supplies  received  from  Spain.  Spain, 
in  fact,  was  the  great  subsidizing  power  in  the  ITth 
century,  as  England  was  in  the  18th.   The  enormous 


expenditure  thus  necessitated  was  wrung  from  the 
classes  least  able  to  pay  it,  as  the  Government  was  not 
strong  enough  to  attack  the  exemption  of  the  nobles 
and  ^QTgv.  Tlie  alcavalcL,  the  tax  on  sales  which 
Ximenes  nad  abolished,  was  restored  under  Philip  II., 
and  in  the  I7th  century  reached  the  enormous  amount 
of  14  per  cent.  The  traders  naturally  sought  to  evade 
a  tax  which  it  was  impossible  to  pay.  Hut  this  only 
inoKeased  the  vunlance  of  the  revenue  officers,  who 
endeavored  to  oollect  the  tax  at  every  opportunity,  on 
the  raw  materiaJ,  on  the  manufactured  product,  and 
again  every  time  that  it  changed  hands.  _  Taxation  in 
Spain  was  a  caricature  of  Alva's  system  in  the  Neth- 
erlands, and  was  even  more  ruinous  than  that  had 
been'.  Foreign  nations  reaped  all  the  advantages  which 
the  short-sighted  policy  of  the  Spaniards  threw  away. 
It  has  been  calculated  that  five-sixths  of  the  manufac- 
tured commodities  consumed  in  Spain  were  provided 
by  foreigners,  and  that  they  carried  on  nine-tenths  of 
the  commerce  with  the  Spanish  colonies.  By  law  all 
foreign  trade  with  the  colonies  was  prohibited,  but  the 
dedine  of  native  industry  made  it  imposfflble  to  en- 
force the  laws,  and  the  Spanish  Government  had  to 
ooDnive  at  a  contraband  trade  of  which  other  countries 
gained  all  the  profit  The  policy  of  the  earlier  kings 
had  made  the  colonies  dependent  upon  European 
products,  and  when  Spain  could  no  longer  supply  tnem 
they  bad  to  be  obtained  elsewhere.  GirciimBtanoes  in 
the  latter  half  of  the  17tb  century  allied  Spain  with 
England  and  Holland  ajjainst  France,  and  the  English 
and  Dutch  founded  thetr  commercial  supremacy  upon 
the  trade  which  Spain  threw  into  their  hands.  The 
country  which  had  sent  a  hundred  vessels  to  Lepanto, 
and  which  in  158S  had  despatched  the  great  Armada 
against  England,  was  reduced  under  Charles  IL  _  to 
borrowing  Genoese  vessels  to  maintain  its  connection 
with  the  New  World.  The  arm  v  which  had  once  been 
the  terror  of  Europe,  had  sunk  at  thia  time  to  an 
effective  force  of  little  more  Uian  20^000  men.  In 
literature  and  art  the  decadence  of  Spain  was  equally 
conspicuous  and  eompleta.  The  religious  unity  of  the 
countiy  was  preserved,  but  all  touch  with  the  intel- 
lectual advance  of  Europe  was  deliberately  saorifioed. 

In  spite  of  its  loss  of  power  and  prestige,  the  crown 
of  Spain  was  still  regarded  as  a  prize  w3l 
worth  winning.  Ever  since  Charles  II. 's  Spaidab 
accession  the  Spanish  succession  had  been  ^onSara^ 
a  prominent  question  for  European  diplo- 
macy, and  from  1697  it  became  the  pivot  on  which  in- 
ternational relations  turned.  Charles  II. 's  first  wife, 
Maria  Louisa,  of  Orleans,  had  died  childly  in  1689, 
and  his  second  marriage  to  Maria  Anna  of  Neuburg 
was  equally  unfruitful  The  male  line  of  tJae  Spanish 
Hapshurgs  was  evidently  on  the  verge  of  eztiiictioD, 
and  by  law  and  tradition  the  crown  would  pass  to  the 
nearest  female  or  her  fa«r.  But  the  question  was  com- 
plicated in  many  ways.  Of  Charles  II. 's  two  sisters, 
the  elde^,  Maria  Theresa,  had  married  Louis  XIY., 
and  had  renounced  her  clums,  but  her  husband  had 
always  protested  agunst  the  renunciation,  and  the  dod- 
payment  of  the  stipulated  dowry  gave  him  an  argument 
for  its  nullity.  The  younger,  Margaret  Theresa,  had 
married  the  emperor  Leopold  I.,  and  bad  made  no  re- 
nundation  ;  but  she  had  since  died,  leaving  an  only 
daughter,  Maria,  who  married  the  elector  of  Bavaria. 
Going  a  generation  back,  the  two  sisters  of  Philip  IV. 
had  also  married  into  tbe^  houses  of  Bourbon  and 
Hapsburg.  Anne  of  Austria,  whose  renundation  of 
the  Spanish  crown  was  undisputed,  was  the  mother 
of  Louis  XIV.,  while  Maria  Anna  was  the  moUier  of 
Leopold  I.  Ever  since  the  division  of  the  house  of 
Hapsburg  into  two  branches  it  had  been  agreed 
by  a  family  compact  that  if  either  became  extinct  the 
other  should  succeed  to  its  territories.  Leopold  L  was 
extremely  anxious  to  restore  the  unity  of  the  family  by 
securing  ^e  oteervance  of  t  his  compact,  and  he  had  a 
great  advantage  in  the  fact  that  Charles  IL's  mother 
was  his  own  sister,  and  Charles's  seoond  wife  Was  hia 
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fliater-in-law.  The  will  of  Philip  IV.  had  arranged 
that,  after  Charles  II.  and  his  descendants,  the  crown 
should  pass,  first  to  Margaret  Theresa  and  her  children, 
and  secondly  to  Leopold  and  his  children.  It  was  a 
Treat  disappointment  to  Ijeopold  that  his  first  wife  left 
Bim  only  a  daughter,  hut  he  tried  to  secure  the  claims 
of  his  family  by  extorting  from  her  on  her  marrit^e  a 
rennndation  of  her  rights  to  the  crown  of  Spain.  This 
renunciation  the  Spanish  GoTemment  had  never  recog- 
nized, and  die  queen-mother,  whose  adherence  to  t^e 
Hi^Mborg  interests  was  overoome  hy  her  feelings  for 
her  own  family,  induced  Charles  IL  to  make  a  will  in 
1696  in  which  he  named  Joseph  Ferdinand,  the  infant 
electoral  prince  of  Bavaria,  as  his  heir.  But  the  queen- 
mother's  death  withdrew  the  dominant  influence  at  the 
court  of  Madrid  and  enabled  the  Aostrian  envoy,  Count 
Harrach,  with  the  help  of  the  queen,  to  procure  the 
revocation  of  this  wilL  The  succession  now  became 
the  subject  of  party  quarrels  and  intrigues,  in  which 
the  rival  env^s  of  Austria  and  Prance  took  a  promi- 
nent part.  The  aim  of  Leopold  L  was  to  obtain  the 
succession  of  his  second  son,  the  archduke  Charles, 
white  Ijouis  XI  V.  hoped  to  procure  the  Spanish  crown, 
if  not  fbr  his  son,  at  least  for  one  of  his  nandsons. 
The  office  of  first  minister  in  Spun  had  not  Dsen  filled 
up  fflnoe  the  &1I  of  Oropesa,  aiid  the  most  infiuentaal 
man  in  the  kingdom  was  Cardinal  Portooarrero,  arch- 
bishop of  Toledo.  He  was  a  bitter  opponent  of  the 
queen,  who  was  extremely  unpopular,  ana  all  his  efforts 
were  directed  to  thwart  the  schemes  of  Austria.  To 
depress  the  cardinal,  Maria  Anna  induced  Charles  II. 
to  recall  Oropesa,  but  the  latter  declined  to  return  to 
the  Austrian  alliance  which  he  had  previonsly  cham- 
pioned, and  espoused  the  cause  of  the  electoral  prince. 
Tbere  was  no  semblance  at  this  time  of  a  French  party 
in  Madrid,  but  , Louis  XIV.  availed  himself  of  the 
oessaUon  of  hostilities  to  send  thither  an  Able  diplo- 
matist. Count  Harcourt,  who  speedily  contrived  to  ex- 
errise  considerable  influence  over  the  course  of  events. 

Too  many  Enropeui  interests  were  involved  in  the 
soooeaston  to  allow  it  to  be  settled  as  a  mere  question 
of  domeeUe  poliUcs.  The  idea  of  the  balanoe  of 
power  dominated  European  diplomacy  at  this  time, 
and  William  m.  of  England  was  its  avowed  and  re- 
cognized champion.  England  and  Holland,  the  two 
eountries  with  which  William  was  connected,  were 
vitally  interested  in  the  Spanish  trade.  The  accession 
of  a  French  prince  in  Spun  would  almost  inevitably 
transfer  to  Irance  all  the  advantages  which  they  at 
present  eiyoyed.  It  was  obvious  that  William  III. 
must  have  a  voice  in  the  settlement  of  this  succession, 
and  Louis  XIV.  ^  who  had  no  desire  for  a  new  Euro- 
t>ean  war,  was  willing  to  recognize  thi&  The  negotia- 
tions between  England  and  France  resulted  in  the  first 
treaty  of  partition  (October  11,  1698).  The  electoral 
IHinoe  -was  to  rec«ve  the  bulk  of  the  SpMiish  empire, 
vie,  Spain  itself,  the  Netherlands,  Sardinia,  and  the 
colonies;  the  dauphin  was  to  have  Naples,  Sicily, 
Finale,  and  Guipuzcoa ;  while  Lombaidv  was  to  go  to 
the  arcfadnke  Coarles.  This  treaty  had  one  fatal  de- 
fect— that  it  was  based  solely  on  the  interests  of  the 
contracting  powers  and  took  no  account  of  the  wishes 
of  the  Spaniards,  who  resented  any  proposal  for  the 
divinon  of  the  empire.  The  first  hint  of  the  treaty 
irritated  Charles  II.  into  making  a  second  will  in  No- 
yonber  in  favor  of  the  electoral  prince,  and  all  parties 
in  Spain  agreed  in  its  approval.  But  within  three 
moQtns  both  treaty  and  wilt  were  rendered  null  by  the 
sudden  death  of  the  infant  prince  (February,  1699), 
and  the  question,  thus  reopened  beaune  more  thorny 
than  ever,  as  the  choioe  now  lay  definitely  between 
Austria  and  Franoe.   It  seemed  almost  impossible  to 

mvent  the  outbreak  of  a  general  war,  but  William 
.  patiently  reunited  the  broken  llireads  of  his 
diplouac;y,  and  arranged  with  France  a  second  treaty 
of  partition.  The  Spanish  monarchy-  was  to  be  di- 
vided into  two  puis.  The  larger,  conusdng  of  Spain, 
the  Netherluicu,  Sazdinia,  and  the  oolonies,  was  to  go 


to  the  archduke  Charles.  The  dauphin  was  to  receive 
the  share  stipulated  in  the  former  treaty,  with  the 
material  addition  of  Lornune.  The  di^e  of  Lorraine 
was  to  be  compensated  with  the  Milanese.  This 
treaty,  unlike  the  first,  was  communicated  to  Austria ; 
hut  the  emperor,  who  was  now  confident  of  securing 
the  whole  inheritance,  refused  to  accept  it. 

Meanwhile  the  death  of  the  electoral  prince  had 
destroyed  the  temporary  unanimity  at  Madrid.  Por- 
tocarrero  and  his  partisans  were  guned  over  to  the 
side  of  Fnmoe  hy  Haioonrt  Oropesa  fell  bade  upon 
a  scheme  of  his  own  for  nniting  the  whole  Peninsula 
under  the  king  of  Portugal.  The  queen  returned  to 
her  dd  allegiance  to  her  brother-in-law,  and  formed  a 
close  alliance  with  Harrach  for  the  advancement  of 
the  interests  of  the  archduke  Charles.  A  popular 
rising  overthrew  Oropesa  and  enabled  Portooarrero  to 
regain  his  ascendency.  At  this  juncture  came  the 
news  of  the  second  partition  treaty,  which  again  irri- 
tated the  tender  susceptibility  of  the  Spaniards.  The 
Austrian  party  hoped  to  utilize  the  popular  feeling 
against  Louis  XIV.  as  a  party  to  the  hated  treaty. 
But  Harcourt  adroitly  contrived  t»  siiggest  that  the 
best  way  of  annulling  the  partition  project  was  to 
enlist  Louis's  own  interests  against  it.  Hie  view 
steadily  gtuned  ground  that  the  house'  of  Bourbon 
was  the  only  power  strong  enough  to  secure  the  unity 
of  the  Spanish  empire.  Portooarrero  succeeded  in 
inducing  Pope  Innocent  XII.  to  support  the  French 
claim.  Charles  ILj  ieeble  to  the  last,  succumbed  to 
this  combination  of  inflnenoes,  and  signed  a  testament 
bequeathing  the  succession  to  Philip  of  Anjou,  the 
second  grandson  of  Iiouis  XIV. ,  on  condition  that  he 
would  renounce  all  claims  to  the  crown  of  France  (Oc- 
tober 3,  1700).  Thus  his  last  act  was  to  disinherit  his 
own  family  in  favor  of  the  enemy  with  whom  he  had 
been  at  war  almost  all  his  leign.  He  died  on  the  Ist 
of  November,  1700. 

Everything  now  depended  upon  the  decision  of  Louis 
XIV.  The  treaty  of  partition  ofiPered  substantial  ad- 
vantages to  Eranoe:  Cnarles  IL's  will  would  exalt  Uie 
house  of  Bonriwn  above  every  other  family  in  Europe. 
His  hesitation,  whether  real  or  feigned,  did  not  last 
long.  On  November  16,  he  introduced  his  grandson 
to  the  French  court  as  Philip  V.  of  Spain.  phniD  v 
The  dynastic  ambition  of  the  king  was  also  ' 
based  upon  sound  policy.  In  the  face  of  Spanish 
opinion  and  of  the  emperor's  refusal  it  was  impossible 
to  cury  out  the  partition  treaty.  And  for  the  moment 
it  appeared  that  the  accession  of  a  Bourbon  prince 
would  be  secured  without  difficulty.  Philip  \ .  was 
proclaimed  in  all  parts  of  the  Spanish  monarchy  amid 
popular  acclamations.  Leopold  I.  protested  uid  pre- 
pared to  attock  Lombard^,  hut  he  could  not  hope  to 
obtain  the  whole  succession  for  his  son  without  the, 
assistance  of  the  maritime  powers.  William  IIL,  who 
saw  the  aims  of  his  fife  threatened  with  ruin,  was 
eager  for  war,  but  his  snlgects,  both  in  England  and 
Holland,  were  resolute  to  maintain  peace.  In  these 
circumstances  Louis  XIV.  played  into  the  hands  of 
his  enemies.  He  expelled  the  Dutch  garrisons  from 
the  fortresses  of  the  Netherlands  which  they  had 
occupied  since  the  treaty  of  Ryswick,  and  replaced 
them  by  French  troops.  He  showed  a  cynical  inten- 
tion to  regard  Spwn  as  a  province  of  France,  and  he 
took  measures  to  secure  for  the  French  the  commer- 
cial advantajges  hitherto  enjoyed  by  England  and  Hol- 
land. William  III.  was  thus  enaoled  to  conclude  the 
(Jrand  Alliance  (September  7,  1701),,!:^  which  the 
contracting  powers  undertook  to  obtein  the  Nether- 
hmds  and  the  Italian  prorinoes  of  Spun  for  the  arch- 
duke Charles  uid  to  preserve  the  mercantile  monopoly 
of  the  English  and  Dutch.  A  few  days  afterwards 
James  n.  died  at  St.  Germains,  and  Louts  XIV.  was 
injudicious  enongh  to  acknowledge  his  son  as  king  of 
England.  This  insalt  exasperated  public  opinion  in 
that  country ;  the  Tory  parliament  was  dissolved ;  uid 
the  last  obstacle  to  William's  warlike  policy  was  swept 
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tmj.  William  himself  died  in  March,  1702,  but  he 
left  the  oondnuance  of  his  policy  to  the  able  hands  of 
Marlborough  and  Heinsiu&  The  war  which  the  em- 
peror had  commenced  single-haDded  in  1701  became 
general  in  the  next  year. 
It  IB  needless  to  fdlow  the  mUitaiy  oporations  of  the 

War  of  the  Spanish  Snooemon,  which  have 
w^of  the  been  rendered  famous  by  the  explats  of 
^oomton.  Eugene  and  Marlborough.     The  chief 

scenes  of  hostilities  were  the  Netherlands, 
Germany^  and  Italy,  in  each  of  which  the  French 
su£feied  mtal  and  humiliating  reverses.  At  first  the 
peninBola  of  Spain  was  not  oireotly  oonoemed  in  the 
war.  The  Grand  Alliance  did  not  aim  at  excluding 
I%ilip  from  the  Spanish  monarchy  as  a  whole,  but 
only  from  those  parte  which  the  maritime  poweia 
wished  to  preeerre  from  French  influenoe.  But  in 
1703  Pedro  II.  of  Portoxal  deserted  the  oanse  of 
Praooe  and  concluded  theMetbuen  treaty  with  Eng- 
land. This  opened  the  Peniosula  to  the  allied  forces, 
and  neoessitated  a  revision  of  the  terms  of  the  alli- 
ance. Pedro's  support  oould  only  be  purahaaed  by  the 
expulsion  of  the  French  from  Spain,  and  tlie  alliea 
now  determined  to  claim  the  whole  Spanish  inheri- 
tanoe  fur  the  archduke  Charles.  In  1 704  the  archduke 
appeared  in  Portugal,  and,  the  English  fleet,  under  Sir 
worge  Rooke,  captured  Gibraltar.  As  the  asMstanoe 
of  the  Portuguese  was  only  half-hearted,  it  was  demded 
in  1705  to  seek  a  new  opening  in  the  east  Catalonia, 
always  inclined  to  revolt  against  its  rulers,  and  recently 
iiritated  by  the  conduct  of  Philip  V.,  offered  a  conve- 
nient base  of  operations.  The  brilliant  but  eooentrio 
earl  of  Peterborough  succeeded  in  capturing  Baroe- 
lona,  and  by  the  end  of  the  year  the  archduke  was 
acknowledged  as  Charles  IIL  in  Catalonia.  Valenda, 
and  Aragon.  A  great  effort  on  the  part  or  Philip  to 
recover  the  lost  provinoes  was  repulsed,  and  a  umul- 
taneous  advance  of  the  allies  ftom  the  east  and  fircnn 
Portugal  compelled  him  to  evacuate  Madrid,  where 
Charles  IIL  was  formally  proclaimed.  But  the  pro- 
vinoal  disani(m,  which  had  so  often  hampered  the 
Hapsbarg  kingSjproved  the  salvation  of  their  Bour- 
bon sncoessor.  The  Castilians  refused  to  obey  a  kin^g 
who  was  forced  upon  them  from  Aracon,  and  their 
religious  instincts  were  offended  by  the  alliance  of 
Charles  with  the  heretics  of  England  and  Holland. 
IMsunion  among  the  allies  uded  the  revolt  of  CasUle, 
and  bv  the  end  of  1706  Charies  HL  found  himself 
compelled  to  evacuate  his  recent  oonquesto  and  to 
return  to  Barcelona.  In  1707  the  allies  attempted 
anothor  invasion  of  Casdle,  but  they  were  routed  by 
the  duke  of  Berwick  at  Almanxa,  and  Axagm  and  Va- 
lemnawere  forced  to  return  to  their  allefpanoe  to  Philip 
y.  For  the  next  two  years  the  war  in  the  Peninsula 
languished.  Charles  TlT.  received  reinforcements  from 
Aoatria  under  Starhembe^,  but  he  waa  unable  to  do 
more  tJian  retain  his  hold  upon  Barcelona.  In  1710 
the  cause  of  the  allies  received  a  new  impulse  from  the 
arrival  of  Stanhope  with  supplies  of  men  and  money 
from  England.  Under  the  joint  oommand  of  Stan- 
hope and  Starhemberg  the  army  advanced  weatwuds 
from  Barcelona,  defeated  PhUii)  V.  at  Almenara  and 
Saragossa,  and  for  the  seoond  time  occupied  Madrid, 
fbe  disasters  which  the  French  had  experienced  in 
other  parta  of  Europe  had  broken  the  pride  of  Louis 
XIV . ,  and  he  was  prepared  to  purchase  peace  by  sacri- 
ficing his  grandson.  A  treaty  would  have  been  con- 
eluded  to  this  eflfeot  at  Gertrnydenburg,  if  the  allies 
had  not  insisted  that  tlie  Frenon  troops  should  be  em- 
ployed in  fonnng  Philip  Y.  to  accept  it  Louis  XIV. 
refused  to  take  arms  against  his  own  &mily,  and  a 
sudden  change  in  the  current  of  fortmie  saved  him 
from  the  humiliation  which  his  enemies  wished  to 
force  upon  him.  Charles  IIL  found  it  impossible  to 
maintain  Madrid  in  face  of  the  enthusiasm  of  the  Cas- 
tilians for  his  rival.  The  capital  of  Spain  was  of  no 
importance  from  a  military  pi»nt  of  view,  and  the 
allies  determined  on  its  evacuation.   On  thmr  retnat 
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they  were  followed  bv  Vend6me»  whom  Louis  XIV. 
had  sent  to  his  grandson's  assistance.  Stanhope,  at- 
tacked at  Brihuega,  waa  compelled  to  capitulate  witJi 
all  his  foroee  before  Starhemberg  could  arrive  to  his 
assistance.  The  latter  was  defeated  after  an  obstinate 
struggle  at  Villa  Vimosa.  Aragon  and  Valencia  agun 
submitted  to  Philip,  and  the  anhduke  was  onoe  m<»e 
confined  to  Catalonia. 

At  this  juncture  two  events  occurred  which  com- 
pletely altered  the  balance  of  the  contending  powers. 
The  fall  of  the  Whi^  ministry  through  a  court  intrigue 
gave  the  control  of  English  policy  to  the  Tories,  who 
had  alwurs  been  hostile  to  the  war.  The  death  of 
Joseph  L  in  April,  1711,  left  the  Austrian  territo- 
ries to  bis  brother,  the  archduke  Charles,  who  waa 
soon  afterwards  elected  emperor  as  Charles  VI.  Tq 
allow  him  to  obtain  the  Spanish  succession  would  be 
to  revive  the  empire  of  Charles  V. ,  and  would  be  even 
more  dangerous  to  the  balance  of  power  than  the  recog- 
nition of  Philip  y.  with  adequate  securities  agunst 
union  of  France  and  Spain.  The  otyect  for  whidi  the 
allies  had  been  making  such  immrase  exwd(ms  was 
now  a  result  to  be  averted  at  any  cost 

In  these  alt»«d  otrcumstanoes,  Bolingbroke,  the 
English  minister,  hurried  on  the  negotia- 
tions with  France  which  resulted  in  tiie 
treaty  of  Utrecht  between  England,  EVanoe, 
Spain,  and  Holland.  Philip  Y,  was  acknowledged  as 
king  of  Spain,  on  condiUon  that  he  should  formally 
renounce  all  eventual  claims  to  the  crown  of  France. 
But  the  partition  of  the  Spanish  monarchy  was  in- 
usted  upon  by  the  allies.  The  Netherlands  were  to  be 
handed  over  to  Austria,  on  condition  that  the  Dutch 
should  {[arrison  the  barrier  fortresses.  Austria  was  also 
to  receive  the  Italian  provinces  of  Spain,  with  the 
exception  of  Sicily,  which  was  given  to  the  duke  of 
SavOT  with  the  title  of  king.  England  naturally  <A>- 
tained  conwderabte  wivantages  from  a  war  in  which 
she  had  borne  so  prominent  a  part  Hie  aoquiBition 
of  Gibraltar  and  Minorca  gave  her  the  control  of  xAie 
Mediterranean.  The  tuiento  conferred  upon  her  the 
privilege  of  importing  slaves  into  the  Spanish  colonies, 
and  she  also  obtained  the  risjit  of  sending  a  single 
vessel  into  the  South  Seas.  France  had  to  recognize 
the  Protectant  succession,  and  to  cede  Newfoundland, 
Acadia  (Nova  Scotia),  and  Hudson's  Bay.  Charies 
YI.  refused  to  accept  the  terms  offered  to  him  at 
Utrecht,  but  he  found  it  imposmble  to  carry  on  the 
war  by  himself,  and  in  1714  he  made  p^oe  with  France 
the  treaty  of  Raatatt  But  he  sliU  retained  the 
titie  of  king  of  Spain,  and  showed  no  willingness  to 
acknowledge  Philip  V. 

The  great  blot  on  the  conduct  of  the  alHes  in  arrang- 
ing the  treaty  of  Utrecht  was  the  desertion  of  the  Cata- 
lans, who  had  rendered  such  loyal  services  during  Uw 
war.  They  were  left  to  the  tender  mercies  of  FliilLp 
Y. ,  who  sent  Berwick  to  reduce  the  rebellious  provinoa. 
Barcelona  resisted  for  many  months  with  the  heroian 
of  despair,  and  was  well-nigh  reduced  to  ashes  befbm 
it  could  be  taken  (September.  1714).  With  its  fall  all 
resistance  came  to  an  end.  Ilie  three  Aragonese  prov- 
inces were  deprived  of  the  last  remoants  of  their  an- 
cient privil^^,  and  were  henceforth  ruled  from  Mad- 
rid under  Caatilian  taws. 

With  the  final  aooession  of  a  Bourbon  king  Spain 
entered  upon  a  new  period  of  histoir,  in  which  it  odof 
more  played  a  conrideBtble  part  in  Emropean  poUtios. 
llie  deatJi  of  Louis  XrV.  (1715),  and  the  acquisition 
of  the  regenciy  in  France  by  the  duke  of  Orleans,  de- 
stroyed the  close  connection  that  had  hitherto  existed 
between  Franqe  and  Spain.  Philip  Y.  was  hypodion- 
driacal  and  bigoted,  the  slave  of  his  wife  and  nis  con- 
fessor, but  he  nad  oertfun  definite  schemes  to  which  he 
clung  with  the  obstinacy  of  a  weak  character.  In 
spite  of  his  solemn  renunciations  and  the  guarantee  of 
the  European  [wwers,  he  never  relinquished  the  idea 
of  ultimately  sucoeeding  to  the  French  thrcme.  In  what 
was  r^arded  as  the  probaUe  event  of  Louis  XV.'a 
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death,  he  wag  determined  to  enfinroe  his  hereditary 
claim,  even  if  he  had  to  resign  the  crown  of  Spain. 
^  interests  were  diametrically  opposed  to  those  of 
ibe  duke  of  Orleans,  who  was  after  Philip's  family, 
the  natoral  heir  to  LouiB  XV.  Philip  v.  had  one 
o^er  guiding  passion,  enmity  to  Charles  VL ,  who  had 
robbea  the  Spanish  monarohy  of  its  fairest  proviooes 
in  Italy.  These  provinoes  he  set  his  heart  upon  re- 
gaining, and  in  tnis  prefect  he  was  enoourageo  by  the 
two  people  who  had  the  most  influence  over  nim, — hia 
wift  and  hia  minister. 

I^ilip  v.  *8  first  wife,  Maria  Looisaof  Savoy,  had  died 
inl714,leaTinghimtwosons,LoniBandFeidinand.  A 
niooeaaor  was  speecUIf  found  for  her  in  the  person  of 
Elizabeth  Famese,  meoe  of  the  duke  of  Parma,  who 
was  suggested  by  Alberoni,  at  that  time  agent  fo^ 
Puma  at  Madrid.   The  new  qneen  speedily  obtained 
unlinuted  asoendeDcy  over  her  husband's  mind,  and 
she  displayed  an  unbridled  ambition  and  a  capacity 
for  intngoe  astounding  in  one  who  had  been  brought 
up  in  complete  retirement   As  Philip's  sons  by  his 
fiist  wife  would  ezdnde  her  own  ohifdren  from  the 
Spanish  throne,  she  was  anxious  to  obtain  for  the 
latter  the  reversion  of  the  duchies  of  Parma  and 
Tnscaay,  to  which  she  had  an  eventual  claim.  With 
this  end  in  view  she  enoooraged  her  husband's  designs 
in  Itsly,  while  personal  ambition  made  her  eager  to 
see  hun  on  die  French  throne.   Her  &vor 
^^^^    nve  the  oondw^  of  Spanish  affiurs  for  a 
Aibmndr    shott  period  to  her  oountxyman  Alberoni, 
one  (V  the  strangest  personages  of  the  18th 
centniy.   The  son  of  a  gardener  at  Piaoenza,  he  had 
sought  a  career  in  the  church,  and  had  come  to  Spain 
in  the  suite  of  Venddme,  whose  favor  he  had  won  by 
combining  the  functions  of  a  oook  and  a  buffoon. 
After  the  death  of  his  patron  he  remained  in  Spain, 
and  conceived  an  ardent  affection  for  the  country  of 
his  adoption.    Raised  to  power  by  the  part  he  bad 
played  in  effecting  the  king's  marriage,  he  determined 
to  exalt  Spain  from  its  long  depression  to  the  pontion 
it  bad  once  occupied  in  Europe.    His  domestic  re- 
forms showed  that  he  had  a  real  capa(»ty  for  govern- 
ment.   Commerce  and  indiutr^i;  rovived  under  his 
patronage ;  the  anny  was  reorganised,  and  the  revenue 
mereaaeo.  But  hia  chief  attention  was  given  to  the 
nKvjTt  the  real  foundation  of  the  former  greatness  of 
Spain.    For^gneiB  who  had  known  the  countiy  under 
Cnariee  IL  or  during  the  Succession  War  were 
astounded  at  the  strides  which  it  had  made  under 
the  new  administration.    Alberoni  himself  is  said  to 
have  assured  Philip  that  with  five  years  of  pMoe  he 
woold  make  him  the  most  poweiful  sovereign  of 
Europe.    But  these  vears  of  peace  he  was  not  des- 
tined to  have.    Alberoni  cordially  approved  the 
Italiaa  designs  of  Philip,  and  hoped  to  employ  the 
restOTed  might  of  Spun  in  freeing  his  native  country 
ftom  the  hated  rule  of  Austria.   He  had  less  sym- 
pathy irith  the  king's  hankering  afbeet  Urn  EVawh 
orowB  and  his  aunity  to  the  legoit  Orieans.  But  he 
held  office  only  by  the  royal  fiivor,  and  ooold  not 
Tentaie  bo  set  np  his  own  will  against  tliat  of  his 
master.    He  was  oonvinoedi  and  not  without  reason, 
that  everything  woold  go  weU  if  he  ooold  seoore  tiie 
Engliah  alliance. 

Bat  the  attitude  of  Spain  had  already  awakened 
snspitnon  in  France,  and  the  ready  mind  of  Dubois 
had  oonoeived  a  pUn  for  thwarting  Alberoni  He 
determined  to  desert  the  policy  of  Louts  XIV.  and  to 
oonolade  a  close  allianoe  between  France  and  England. 
This  was  to  be  based  upon  the  common  danger  from 
rival  pretenders,  which  nrsed  the  houses  of  Orleans 
and  ^inover  to  muntain  the  provisions  of  the  treaty 
of  Utrecht.  An  agreement  was  arranged  between  the 
two  states  in  1716,  and,  being  joined  by  Holland  in 
Janiu)iy>  1717,  was  known  as  the  Triple  Allianoa 
This  was  a  ^^eat  blow  to  Alberoni,  sod  made  him 
■Dxioiui  to  postoone  all  hostilities  until  his  prepara- 
tions were  complete.  Bat  his  hand  was  forced  \^  the 


indignation  excnted  in  i^ulip  V.'s  mind  bv  an  insult 
offered  to  him  by  the  emperor.  The  grand  inquisitor 
of  Spain  was  arrested  in  Lombardy  as  a  rebel  against 
Charles  III.,  his  lawful  king.  Philip  Y.  decided  for 
an  immediate  rupture,  and  Alberoni  against  his  will 
had  to  send  an  expedition  to  Sardinia,  which  overran 
the  island  in  1717.  The  enthusiasm  excited  in  Spain 
by  the  unwonted  news  of  a  miiitaiy  success  was  in- 
creased in  1718  when  another  Spanish  force  occupied 
Sid^.  But  meanwhile  Charles  VI.  had  appealed  to 
Fnuioe  and  England  for  assistance  against  this  rapture 
of  the  treaty  of  Utrecht  The  Triple  Alliance,  rein- 
foroed  by  the  junction  of  Austria,  became  the  Quad- 
mple  AlUance  (August,  1718).  The  resolution  of  the 
allies  was  oonvinrangly  displayed  in  a  naval  enoounter 
in  which  Admiral  Byng  destroyed  the  Spanish  fleet 
off  Cape  Passaro. 

Hitherto  the  only  &u]t  to  be  found  with  Alberoni's 
schemes  is  that  they  were  attempted  prematurely,  and 
this  was  the  &ult  of  the  king  rather  than  of  the . 
minister.  But  the  Quadruple  Alliance  drove  him  in 
deepur  to  form  thrae  far  reaching  projects  which  aro 
generall;^  associated  with  his  name,  and  which  have 
given  nse  to  the  unjost  impression  that  his  whole 
policy  was  Numerical  and  unsound.  To  meet  the 
hoMuitTr  of  England  and  Vnaoa  he  miii^  make  use  of 
intenuu  i^viaon&  He  invited  the  Ftetender  to  Spain, 
propared  an  «pedition  in  his  behalf,  and  oonoerted 
with  Count  Gdrz,  the  minister  of  Charles  XLL,  a 
grand  scheme  which  Sweden  and  Russia  were  to 
combine  in  sufiporting  the  Jacobites  against  Qooree  I. 
At  Uie  same  time,  through  the  Spanish  envoy  Oella- 
mare,  he  organized  a  conspiracy  among  the  numerous 
opponents  of  the  regent  All  these  schemes  broke 
down  simultaneously.  Charles  XII.  was  killed  at  the 
siege  of  an  obscure  town  in  Norway  ;  GSrz  was  exe- 
cuted by  his  successor ;  the  Spauisn  fleet  which  was 
to  carry  the'  Pretender  to  Engluid  was  wrecked  ;  the 
conspiracy  of  Cellamaro  was  discovered  and  sup- 
pressed. £Vanoe  declared  war,  and  sent  an  army 
under  Berwidc  across  the  Pyrenees.  An  English  fleet 
gratified  the  national  love  of  a  maritime  monopoly  by 
homing  along  the  Spanish  ooast  the  vessels  uid  docks 
which  Alberoni  had  created.  The  emperor,  who  had 
Just  ended  a  war  with  Turkey  by  the  trea^  of  Pas- 
saro wits,  was  able  to  send  a  finrce  which  succeeded  in 
recovering  Sicily.  Alberoni  was  sacrificed  to  appease 
the  enemies  of  Spain,  and  was  exiled  from  the  king- 
dom he  had  served  so  loyally  in  December,  1719.  A 
month  later  Philip  V.  accepted  the  terms  imposed 
upon  him  by  the  Quadruple  Alliance.  He  had  to 
confirm  his  tenunoiBtion  of  the  French  crown,  and 
also  to  abandon  idl  claims  on  the  provinces  of  Spain 
which  had  been  ceded  to  Austria  ny  the  treaties  of 
Utrecht  and  Bastatt  He  also  allowed  the  emperor 
to  retain  Sicily,  the  duke  of  Savov  beingoompensated 
with  Sardinia.  On  the  other  hand  Chariea  VI.  s 
preteorions  to  the  Spanish  crown  were  defimtely 
abuidoned.  and  the  u£es  reoogniced  the  eventoal 
daims  to  Parma  and  Tuscany  of  Philip's  children  by 
his  second  marriage,  on  condition  that  those  duchies 
should  never  be  united  with  Spun. 

In  sptite  of  the  oondnnon  of  peace,  Philip  continued 
to  cherirfi  his  animonty  agunst  Charles  V  L ,  especi- 
ally as  the  latter  showed  an  inclination  to  evade  the 
condition  about  Parma  and  Tuscany  by  encouraging 
other  claimants  to  come  forward.  To  gratify  this 
passion,  Philip  went  so  far  as  to  lay  aside  his  old  en- 
mity against  the  duke  of  Orleans,  and  to  authorize 
the  negotiation  of  a  close  alliance  with  France.  His 
eldest  son,  Don  Luis,  was  married  to  a  daughter  of 
the  reeent,  and  Louis  XV.  was  betrothed  to  the  in- 
&nta  Maria  Anna.  But  the  death  of  Orieans  in  1723 
^ve  a  new  direction  to  the  king's  policy.  In  1724 
Europe  was  astounded  by  the  nem  that  Philip  had 
abdi<»ted  in  favor  of  Don  Luis,  and  had  gone  into  re- 
tirement at  San  Ildefonso.  This  act  was  generdl^ 
attributed  to  the  indolence  and  snperatition  whioi 
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formed  the  basis  of  his  character,  but  the  real  motive 
was  undoubtedly  a  desire  to  remove  the  chief  obstacle 
to  his  accession  in  France.  Louis  XV . ,  however,  dis- 
appointed  his  expectations  by  ooatinuing  to  live,  and 
the  queen  soon  wearied  of  her  unwonted  secluBion. 
Luis  only  survived  his  accession  eight  months,  and  to 
the  surprise  of  the  world  Philip  VT  emeived  from  his 
retreat  to  resume  the  crown  which  he  had  Itud  down 
of  his  own  accord. 

The  queen  returned  to  power  more  determined  than 
ever  to  carry  out  her  favorite  scheme  of  obtaining  an 
Ital  iian  prinm)ality  for  her  eldest  son  Don  Carlos.  As 
France  and  England  had  shown  themselves  lukewarm 
in  the  matter,  she  resolved  to  turn  to  her  husband's 
enemy,  Charles  YI.    This  scheme  was  suggrated  by  a 

Dutch  adventurer,  Ripperda,  who  inspired 
sipperda.     Elizabeth  with  a  belief  that  the  Austrian 

alliance  would  enable  her  not  only  to  effect 
her  object  in  Italy,  but  also  to  regain  GKbraltar  and 
Minorca  for  Spam.  This  was  rendered  the  more 
probable  by*  the  fact  that  Charles  YI.  had  quarrelled 
wittt  England  about  the  fouadation  of  the  Ostend 
Company.  The  conduct  of  the  affair  was  entnuted  to 
Bipperda  himadf,  and  while  he  was  at  Yienna  a  great 
impulse  was  given  to  the  negotiation  by  a  complete 
rupture  between  Spain  and  France.  The  duke  of 
Bourbon,  who  had  become  chief  minister  in  France 
after  the  death  of  Orleans,  had  set  himself  to  reverse 
the  policy  of  his  predecessor.  To  complete  this  he 
sent  the  infanta  back  to  Spain  and  married  Louis  XY. 
to  Maria  Leczinska,  daugater  of  the  ex-king  of  Po- 
land. This  insult  removed  the  last  scruples  of  Philip 
Y.  about  the  Austrian  alliance,  and  in  April,  1725, 
Bipperda  concluded  the  treaty  of  Yienna.  Tne  mutual 
renunciations  arranged  by  the  Qnadruple  Alliance 
were  confirmed  :  Spun  recognized  the  settlement  of 
the  Austrian  sueoesuon  by  the  Pragmatic  Sanction 
and  promised  great  oommeroial  privileges  to  the  Os- 
tend  Company,  while  Charles  YI.  pledged  himself  to 
secure  the  succession  of  Don  Carlos  m  Parma  and 
Toscany  and  to  use  his  influence  with  England  to 
obtain  the  restitution  of  Gibraltar  and  Minorca.  By  a 
secret  treaty  Charies  further  undertook,  in  the  case  of 
England's  refusal,  to  assist  Spain  with  arms  and  also 
to  send  aid  to  the  Jacobites.  These  terms. were  soon 
divulged  by  the  indiscreet  vanity  of  Ripperda  himself, 
and  England  and  France  formed  the  counter-league  of 
Hanover  (September,  1725),  which  was  also  joined  by 
Frederick  William  I.  of  Prussia,  though  only  for  a 
short  time. 

Ripperda  returned  to  Spain,  to  be  rewarded  with 
the  omoe  of  chief  minister.  But  his  success  seems  to 
have  turned  his  head ;  bis  boasts  about  the  grand  re- 
sults to  be  expected  firom  the  Austrian  alliance  proved 
to  be  ilt-founded,  and  his  fall  was  as  sudden  as  his  rise 
had  been.  Afler  a  brief  period  of  exile  in  England, 
he  sought  a  new  home  in  Morocco,  where  he  beoame 
a  convert  to  Islam  and  died  in  1737.  But  his  policy 
was  continued  fay  his  successor.  Don  Joseph  Patifio, 
who  sent  a  fleet  to  lay  siefp  to  Gibraltar.  Europe  was 
now  divided  into  two  hostile  leagues,  but  the  outbreak 
of  a  general  war  was  averted,  partly  by  the  pacific  in- 
clinations of  Walpole  in  England  and  Fleury  in  France, 
and  partly  by  the  growing  coolness  between  Austria 
and  Spain.  Charles  YI.  had  been  led  into  the  treaty 
of  Yienna  by  a  momentary  pique  against  England, 
but  he  soon  realized  that  he  had  more  to  lose  than  to 
«un  by  favoring  the  Spanish  designs  upon  Italy. 
Accordingly,  in  May,  1727,  while  the  siege  of  Gibral- 
tar was  proceeding,  he  threw  over  hia  obligations  to 
Spain  and  signed  the  preliminaries  of  a  peace  with 
England  and  France.  The  Ostend  Company  was  sus- 
pended, and  the  questions  about  Parma,  Tuscany,  and 
Gibraltar  were  referred  to  a  European  congress  at 
Soissons.  The  Spanish  Government  found  it  impos- 
sible to  hold  out  in  isolation,  and  accepted  these  terms 
by  the  convention  of  the  Pwdo  (March,  1728). 

The  congress  of  Soissons  was  a  complete  &ilure,  and 


the  irrepressible  energy  of  the  Spanish  queen  discov- 
ered a  new  method  of  obtaining  her  ends.  The  birth 
of  a  son  to  Louis  XY.  remov^  into  the  background 
all  idea  of  the  suocession  in  France,  and  the  attitude 
of  Charles  YI.  proved  that  he  would  do  nothing  for 
Don  Carlos.  Under  these  ciroumstanoes  there  was  no 
alternative  but  to  sacrifice  the  promwot  of  reoorering 
Gibraltar  and  Minorca  and  to  seat  the  alliance  m 
England  and  France.  By  the  treaty  of  Seville  (No- 
vember, 1729),  these  powers,  with  Holland,  concluded 
an  offensive  and  defensive  alliance  with  Spain.  The 
privileges  which  the  latter  country  had  eonrerred  upon 
the  Gstend  Company  were  revoked.  Don  Carlos  was 
recognized  as  the  heir  to  Panna  and  Tuscany,  and  to 
enforce  his  claims  these  provinces  were  to  be  occupied 
by  6000  Spanish  troops.  Charles  YL,  astounded  at 
this  sudden  change  in  the  as|)ect  of  affairs,  took  active 
steps  to  oppose  this  occupation  of  the  duchies.  He 
collected  30,000  troops  in  Italy,  and  when  the  old 
duke  of  Parma  died  in  J anuary^  1 731 ,  he  seized  his  ter- 
ritories as  an  imperial  fief  Elizabeth  called  upon  her 
allies  to  carry  out  the  beaty  of  Seville^  but  Wal[mlo 
and  BleuiT  were  unwilling  to  resort  to  hostUities. 
Luckily  Charles  YI.  thought  more  of  securing  his 
daughter's  succession  in  Austria  than  of  anythingelse. 
By  promising  that  England  would  guarantee  the  Prag- 
matic Sanction,  Walpole  induced  the  emperor  to  con- 
clude the  second  treaty  of  Yienna  (March,  1731),  which 
dissolved  the  Ostend  Company  and  confirmed  the 
provisions  of  the  treaty  of  Sevilla  In  1732  English 
ships  conveyed  Don  Carlos  and  the  Spanish  troops  to 
Italy.  Parma  and  Piacenza  were  immediately  occu- 
pied, and  the  ^nd-duke  of  Tuscany  acknowledged 
Don  Carlos  as  his  heir. 

In  the  long  and  intricate  series  of  negotiations  of 
which  we  have  given  a  brief  summary  the  guiding 
thread  is  the  gzafqiing  ambition  of  the  queen  of  Spain. 
That  ambition  was  by  no  means  satisfied  the  rwuhs 
obtained  in  the  beaty  of  Yienna.  Austria  still  hdd 
the  Italian  provinces  of  Spain  and  was  looking  out  fbr 
an  opportnmty  to  expel  Don  Carlos  from  central 
Italy.  England  retained  her  hold  upon  Gibraltar  and 
Minorca,  and  claimed  a  maritime  and  colonial  suprem- 
acy which  threatened  to  thwart  all  schemes  for  the 
revival  of  Spanish  commerce.  Elizabeth  never  relin- 
quished for  a  moment  the  hope  of  humiliating 
England  and  expelling  the  Hapsburga  from  Italy. 
Ciroumstanoes  at  this  tifiie  were  more  favorable  than 
they  had  ever  been  before.  The  able  administration 
of  Patiflo,  "the  Colbertof  Spain,"  had  restored  order 
in  the  Spanish  finances,  and  had  already  madeconad- 
eraUe  strides  towards  the  creation  of  a  formidablo 
fleet  But  the  great  advantage  lay  in  the  fact  that 
the  death  of  Orleans  and  the  birth  of  children  to  Louu 
XY.  had  removed  all  obstacles  in  the  way  of  an  fdli- 
ance  between  Spain  and  France.  The  close  union 
between  the  two  branches  of  the  house  of  Bourbon, 
which  the  Grand  Alliance  had  endeavored  to  avert, 
and  which  circumstances  had  postponed  for  twenty 
years,  was  now  to  become  an  aocomphshed  fkot.  In 
1733  "an  eternal  and  irrevocable  family  compact" 
was  signed  by  the  Count  Rottembourg  and  Don  Jo- 
seph PatiiEo.  France  and  Spain  pledged  themselves 
to  pursue  a  common  policy  in  regard  both  to  Austria 
ana  England,  the  object  of  which  was  to  destroy  the 
Italian  ascenden(^  of  the  one  and  the  commer^id 
monopoly  of  the  other.  This  treaty,  which  ooosti- 
tnted  a  danger  to  Europe  hardly  lees  than  the  aggres- 
sions  of  Louis  XIV.,  was  kept  a  profound  secret,  and, 
though  its  existence  was  more  than  suspected  at  the 
time,  its  full  importance  has  not  been  apprehended 
until  recent  times. 

The  first  opportunity  for  carrying  out  this  common 

Policy  was  offered  by  the  dispute  about  the 
'olish  succession  which  broke  out  in  1733  ^^^^ 
between  Stanislaus  Leczinski  and  Augustus  cenioD. 
III.  of  Saxony.    Austria  and  Russia  sup- 
ported the  latter  prince,  while  Louis  XY.  espoused 
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tbe  cause  of  his  father-in-law.  But  the  war  in  Poland 
itself  was  of  very  secondary  importanoe  compared  with 
the  hostilities  to  which  it  gave  rise  in  southern  Europe. 
France.  Spain,  and  Sardinia  concluded  the  league  of 
Turin  (October,  173^  for  the  nartition  of  Charles  VI.  's 
Italian  provinces.  The  chief  eventa  of  the  war,  from 
the  Spanish  point  of  view,  were  the  occupation  of 
Naples  aad  Sicily  by  Don  Carlos.  It  wa£  intended 
that  he  should  keep  these  kingdoms,  and  that  Parma 
and  Tuscany  should  be  transferred  to  his  younger 
brother  Dun  Philip.  But  Fleury,  seeing  an  opportunity 
of  securing  bis  own  ends,  refused  to  continue  the  war 
far  the  aggruidiiement  of  Spain.  In  1735  fae  oon- 
flloded  the  preliminaries  of  a  peace  with  Anstria  by 
wbiofa  Bon  (TarioB  was  to  be  reobmized  as  king  of  the 
Two  Sioilies,  Cfaartea  VI.  was  to  be  compensated  with 
Parma,  and  his  son-in-law  was  to  receive  Tuscany  in 
exchange  for  Lorraine,  which  was  eventually  to  pass 
to  France.  The  Spanish  queen  was  bitterly  indignant 
at  the  desertion  of  ner  ally,  at  the  cession  of  her  native 
Parma  to  Austria,  and  at  the  failure  to  provide  any- 
thing for  her  second  son.  She  struggled  hard  to 
prolong  the  war,  but  the  onl;^  result  of  her  manoeuvres 
was  to  postpone  the  conclusion  of  the  definitive  treaty 
until  1739,  when  the  preliminaries  were  confirmed. 
HaanTnile  Spain  had  become  invt^ved  in  a  mari- 
time  quarrel  wiUi  England.  The  restric- 
j^^i^  tions  imposed  by  the  treaty  of  Utrecht 
«u.  apon  English  trade  with  tbe  Spanish  col- 

onies haobeen  systematicaUv  evaded  by  the 
development  of  a  sy^m  of  organized  smuggling  on 
the  part  of  the  British  traders.  The  Spaniards^  en- 
couraged by  the  secret  compact  with  France,  refused 
to  tolerate  an  abuse  which  their  weakness  bad  com- 
pelled them  to  connive  at  in  the  previous  centurv.  To 
put  a  stop  to  it  they  rigidly  enforced  their  right  of 
search,  .often  seizing  British  vessels  on  the  high  seas 
and  treating  the  crews  with  gross  brutality.  This  gave 
rise  to  great  ill-feeling  between  the  two  nations,  wnich 
was  increased  by  other  colonial  disputes  about  the 
right  of  gathering  logwood  in  Caropeachy  Bay  and  on 
the  frontiers  of  Honduras.  The  popular  indignation 
in  Elngland,  which  Walpole's  opponents  fanned  for 
their  own  purposes,  was  raised  to  fever-heat  by  the 
stor>'  of  Jenkins,  an  Englitih  captain,  who  maintained 
that  he  had  been  tortured  and  his  ears  cut  off  by  a 
Spanish  guarda  casta.  Walpole,  who  had  refused  to 
believe  in  the  Family  Comjnct,  and  had  steadily  ad- 
hered to  a  policy  of  peace,  was  compelled  by  the 
'popular  clamor  to  declare  war  in  Octoberj  1 739.  The 
maritime  oiwrations  which  followed  were  insignificent. 
Admiral  Vernon  took  Porto  Bello,  and  Anson  plun- 
dered Payta;  but  England  was  distracted  by  party 
jealowties  and  her  naval  organization  had  fallen  into 
disorder  during  the  long  peace.  Luckily  for  her, 
Patifio  had  died  in  1736,  and  the  impulse  which  he 
had  given  to  the  Spanish  navy  ended  with  him.  But 
before  long  the  ({uarrel  was  absorbed  in  tbe  great 
European  war  which  arose  about  the  Austrian  succes- 
sion. 

Charies  VI.  had  persuaded  almost  eveiy  European 
^wer  to  guarantee  the  Pragmatic  Sano- 
A^rian  *  ^ion,  but  the  succession  of  Maria  Theresa 
socoesBion.  to  his  territories  was  not  in  the  least  facili- 
tated by  the  paper  promises  to  support 
her.  England  was  almost  the  only  power  that  adhered 
to  its  engagements.  Frederick  of^  Prussia  advanced 
an  obsolete  claim  to  Silesia,  and  France  seized  the 
opportunity  to  humiliate  the  house  of  Hapsburgs. 
Spain  hastened  to  join  the  coalition  against  the  nn- 
fortunate  heiress.  Philip  V.  claimed  to  represent  the 
Spanish  branch  of  the  Hapsburgs,  and  pleaded  the  old 
family  agreement  by  which  they  were  to  succeed  on  the 
extinction  of  the  Austrian  line.  There  was  no  possi- 
bility of  so  absurd  a  daim  being  recognized,  but  it 
opened  the  prospect  of  recovering  the  lost  provinces 
in  Italy.  Sudinu  was  guned  ever  by  the  promise  of 
put  of  Lombardy.  Naples  and  Sioily  were  already  in 
Vol.  xxn.-nu 


the  hands  of  Don  Carlos.  It  seemed  hardly  possible 
that  Maria  Theresa,  pressed  by  enemies  on  every  side, 
could  suoceBsfutly  defend  her  Italian  territories.  A 
Spanish  army  under  Montemar  was  embarked  in 
French  vessefa,  and,  afler  evading  the  English  fleet, 
landed  in  the  Gulf  of  Genoa  in  1741.  The  first  news 
was  discouraging,  as  Charles  Emmanuel  of  Sardinia, 
ready  like  his  predecessors  to  sell  his  alliance  to  the 
highest  bidder,  had  been  bought  pff  by  Maria  Theresa. 
It  was  not  till  1742  that  the  campaign  began  with  an 
advance  upon  Modena,  where  the  duke  baa  promised 
his  support  to  Spain.  But  the  Austrians  and  B«f 
dinians  were  the  first  in  the  field.  They  expelled  the 
duke  of  Modena  froiu  his  territories,  and  drove  Monte- 
mar to  retreat  towards  Naples.  At  tbe  same  time  the 
English  fleet  appeared  before  Naples,  and  a  threat  of 
an  immediate  bombardment  compelled  Don  Carlos  to 
promise  a  strict  neutrality  during  the  rest  of  the  war. 
Count  Gages,  who  was  sent  to  supersede  the  unsuc- 
cessful Montemar,  was  unable  to  recover  the  lost 
ground,  and  tbe  first  camptugn  ended  without  any 
serious  advantage  to  either  side  beyond  the  Austrian 
occupation  of  ftlodena.  In  1743  Gages  again  attempted 
the  invasion  of  Lombardy,  but  was  defeated  at  Campo 
Santo  and  repulsed.  Austria  and  Sardinia  concluded 
a  close  alliance  in  the  treaty  of  Worms  (September. 
1743),  which  was  negotiated  by  Enghmd.  France  and 
Spain  sought  to  meet  this  oralition  by  renewing  the 
F^ily  Compact  at  FontaineUeau  (October,  1743). 
France  undertook  to  ud  in  conquering  the  Milanese 
for  Don  Philip,  to  declare  war  against  England,  and 
not  to  make  peace  until  Gibraltar,  and  ii  possible 
Minorca  too,  had  been  restored  to  Spain.  Don  Philip 
himself  was  sent  with  a  Spanish  army  through  southern 
France  but  he  failed  to  force  a  passage  through  the 
Alps.  The  campaign  of  1744  was  indecisive,  out  in 
the  next  year  the  ^at  efforts  made  by  Maria  The- 
resa to  recover  Silesia  gave  her  opponents  in  Italy  an 
opportunity  of  which  they  were  not  slow  to  avail 
themselves.  Gr&gea  efiectc<l  a  junction  at  Genoa  with 
the  combined  French  and  Spanish  troops  under  Mtul- 
lebois  and  Don  Philip.  Advancing  into  Hedmont  the 
allies  took  Tortona.  and  after  occupying  Parma  and 
Piacenza  they  invaaed  Lombardy.  This  move  effected 
the  desired  object  of  separating  the  Austrians  and 
Sardinians.  Schulenburg  hurried  ofi*  to  the  defence 
of  his  mistress's  territories,  and  the  allies  at  onoe 
turned  iipon  Charles  Emmanuel  and  defeated  him  at 
Bassignano.  The  French  wished  to  complete  the  con- 
quest of  Piedmont,  but  the  Spaniards  insisted  uj)on 
renewing  the  invasion  of  Lombardy.  That  province 
was  now  entirely  undefended,  as  the  Austrians  had 
returned  to  the  assistance  of  (Jbarles  Emmanuel,  who 
detained  them  by  the  threat  that  if  he  were  deserted 
he  would  make  terms  with  the  allies.  One  town  afler 
another  surrendered  or  was  taken,  and  in  December 
Don  Philip  entered  Milan  in  triumph.  But  mean- 
while Mana  Theresa  had  ended  the  Silesian  War  by 
the  treaty  of  Dresden,  and  was  thus  enabled  to  send 
reinforcements  into  Italy.  The  tide  of  success  turned 
with  marvellous  rapidity.  The  Spaniards  evacuated 
Lombardy,  and  were  soon  driven  from  all  their  con- 
quests in  Piedmont  except  Tortona.  At  Piacenza,  to 
which  the  Bourbon  army  had  retreated,  it  was  com- 
pletely defeated  by  the  Austrians. 

At  this  juncture  the  news  arrived  from  Spain  that 
Philip  V.  had  died  on  July  9,  and  had 
been  succeeded  by  Ferdinand  VL,  the  only  nandVT. 


 kept  Europe  embroiled  for  thirty 

years,  went  into  retirement  at  San_  Udefonso.  This 
event  natur^ly  influenced  tbe  war  in  Italy.  It  was 
not  likely  that  the  new  king,  who  had  never  been  On 
good  terms  with  hts  stepmother,  would  expend  more 
of  his  country's  blood  and  treasure  to  obtain  a  prind- 
pality  for  his  half-brother.  His  first  act  was  to  supei^ 
sede  Gages  by  the  marquis  of  Las  Minas,  who  found 
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the  Spanish  army  at  Tortona  and  hastened  to  withdraw 
it  from  Italy  into  Savoy,  which  Don  Philip  had  occu- 
pied unoe  1742.  The  Austrians  at  once  beaie^  and 
captnied  Genoa,  thus  cutting  off  the  possibiUty  of  a 
renewed  invasion  of  Italy,  except  through  the  well- 
gouded  passes  of  the  Alps.  From  this  time  the 
milita^  operations  ceased  to  have  any  direct  impor- 
tance for  Spain,  and  all  interest  centred  in  the  nego- 
tiations which  were  earned  on  at  Breda  in  1747  and 
transferred  to  Aiz-la-Chapelle  in  the  next  year.  The 
chief  obstacle  to  peace  was  the  demand  of  a  prinoi- 
patity  for  Don  Philip,  which  Ferdinand  YL  pen^sted 
in  as  necessary  for  the  honor  of  Spain.  Maria  The- 
resa had  ahready  made  sacriSoes  to  PrusHa  and  to  Sar- 
dinia, and  resented  the  idea  of  ceding  any  more  of  her 
territoiies.  But  the  persistenoe  oi  England  carried 
the  day,  and  in  the  treaty  of  ^z-la-Chapelle  (October, 
1748)  Don  Philip  obtuned  Panna,  Piaoensa, '  and 
Guastalla  as  an  hereditary  principality,  on  oondition 
that  they  should  revert  to  Austria  on  extinction  of  his 
male  descendants.  This  was  the  sole  advantage  gained 
by  Spain.  Austria  retained  Lombardy,  shorn  of  the 
poitipn  promised  to  Charles  Emmanuel :  and  the  oom- 
uercial  and  naval  asceadency  of\£ngland  remained 
unshaken.  The  recovery  of  GilHultar,  which  at  one 
time  Philip  V.  had  confidently  expected,  was  now 
further  off  than  ever. 

Ferdinand  YI.  was  as  feeble  in  health  and  as  averee 
to  business  as  his  father  had  been,  but  he  was  equally 
obstinate  on  certain  points.  He  would  have  nothing 
to  do  with  the  aggressive  policy  of  his  stepmother  or 
with  the  Bourbon  schemes  for  the  humiliation  of  Eng- 
land. His  aooeasion  broke  off  tlie  Family  Compact, 
and  eave  to  Snun  the  nnaooustomed  boon  of  thirteen 
years  peace.  His  urn  ires  to  hold  the  balanoe  between 
the  riral  powers  of  western  Europe,  and  in  Uiis  he  was 
luded  by  the  discord  between  his  two  ministers,  £n- 
senada  and  Carvalho,  of  whom  the  former  favored 
Fkranoe  and  the  latter  England.  When  Kaunitz,  the 
Austrian  envoy  at  Yersailles^aa  endeavoring  to  nego- 
tiate an  alliance  between  the  Hapsburgs  and  Bourbons, 
Ferdinand  seized  the  opportunity  to  conclude  the  treaty 
of  Aranjuez,  which  guaranteed  the  neutrality  of  the 
Italian  provinces  of  toe  two  families.  On  the  outbreak 
of  the  Seven  Years'  War  in  1766  great  efforts  were 
made  to  draw  Spain  into  the  struggle.  France  offered 
Minoroa,  which  nad  been  lost  by  Byng  at  the  first  out- 
break of  hostilities,  and  England  hastened  to  make  the 
oounter-propoEdtion  of  a  cesmon  of  Gibraltar.  Ferdi- 
nand, however,  refused  both  bribes,  and  maintained 
hispolicy  of  peace  till  his  death  in  1759. 

This  event  gave  the  Spanish  crown  to  Charles  HI., 
who  had  ruled  the  Two  Sicilies  since  1735. 
CbariM  III.  His  acc^ion  threatened  a  speedy  reversal 
of  Spanish  policy.  The  new  king  was  a 
brue  Bourbon,  and  naturally  inclined  to  the  French 
alliance.  He  had  an  old  grudge  against  England  for 
the  treatment  he  had  received  in  the  War  of  the  Aus- 
^an  Succession.  He  also  owed  a  debt  of  gratitude  to 
Maria  Theresa  for  enabling  him  to  transfer  the  crown 
of  Naples  to  his  third  son,  whereas  by  the  treaty  of 
Aix-la-Cbapelle  it  ought  to  nave  passed  to  his  brother, 
Philip  of  Parma.  In  spite  of  these  motives,  he  hesi- 
tated for  two  years  to  take  a  decduve  step.  Spain  was 
not  prepared  for  war,  and  Charles  had  never  cordially 
approved  the  change  of  polioy  at  Yers^es  which  had 
united  France  with  its  old  rival  Austria.  But  the  rapid 
successes  of  Englaiid  under  Pitt's  administration,  and 
the  danger  of  a  vast  extension  of  the  maritime  and 
colonial  ascendency  of  that  oounti^,  soon  overcame  his 
scruples.  In  1761  tiie  third  Family  Compact  was  con- 
cluded, and  Spain  undertook  to  eive  active  assistance 
to  France  unless  peace  were  concluded  within  a  year. 
Pitt,  suspecting  the  existence  of  this  agreement,  pro- 

Eosed  an  immediate  declaration  of  war  against  Spain, 
ut  he  failed  to  convince  his  cabinet  and  resigned.  His 
Bucoessors,  however,  were  driven  to  adopt  his  policy, 
and  in  January,  1762,  hotfilitiescommenoed  between  the 


twocountries.  ButSpatnonlyenteredthewartoshare 
the  disasters  which  France  had  already  begun  to  suffer. 
An  invstton  of  Portugal,  which  had  been  reguded  as. 
a  defenceless  orey,  was  foiled  by  English  asnstanoe, 
and  the  Englisn  fleet  captured  Martinique  and  Havana. 
The  Bourbon  powers  found  it  necessary  to  implore 
peace,  and  it  was  fortunate  for  them  that  the  Englidi 
government  had  passed  into  the  hands  of  Bute,  who* 
was  eager  to  dimmish  the  influence  of  Pitt  by  termi- 
nating the  war.  Bv  the  treaty  of  Paris  (February,  1763) 
England  recovered  Minorca,  extending  its  colonies  ia 
eveiv  direction  at  the  expense  of  France,  and  rejected, 
all  the  demands  which  Charles  IIL  had  advanced  on 
behalf  of  Spain. 

In  spite  of  the  treaty  Charles  III.  's  foreign  poli<y 
continued  to  be  guided  by  jealousy  of  England,  ana 
he  dung  to  the  French  alliance  as  the  only  means  b^ 
whidi  he  ooold  avenge  his  recent  humiliation.  In  this 
be  was  enoouraged  by  his  foreign  minister,  Grimaldi. 
who  was  so  devoted  to  France  that  Choiseul  declared 
himself  to  be  more  jxiwerful  at  Madrid  than  at  Yer- 
sailles.  In  1 770  a  dispute  about  the  Falkland  Islands^ 
from  which  the  English  settlers  had  been  expelled  by 
a  Spanish  force,  would  probably  have  led  to  a  reoewu 
of  war  if  a  domestic  intrigue  had  not  succeeded  at  this- 
juncture  in  overthrowing  Choiseul.  For  the  next  few 
years  a  marked  coolness  grew  up  between  France  and 
Spain,  which  was  increased  when  Louis  XYI.  disap- 
pointed the  hopes  that  had  been  formed  of  his  aooes- 
sion  and  left  Choiseul  in  retirement.  Grimaldi^ 
chagrined  at  the  failure  of  an  alliance  on  which  all  his 
schemes  were  based,  resigued  office  in  1777  and  was- 
succeeded  by  Count  Florida  Blauca,  one  of  the  most 
distingmshM  of  the  aUe  ministers  who  ruled  Spain 
during  this  period.  The  chanse  of  ministers  made  no 
difference  to  the  policy  of  ChanesIII.,  whose  ofaetinaoy 
was  in  no  way  inferior  to  that  of  his  predecessors. 
Fur  many  years  Spain  and  Portugal  had  been  engaged 
in  disputes  about  the  frontiers  of  their  territories  in 
South  America,  disputes  whi<^  were  rendered  more 
bitter  by  the  arrogance  of  Poinbal,  the  Portuguese 
minister.  The  death  of  J oseph  L  in  1 777  and  the  con- 
sequent  dismissal  of  Pombal  enabled  Florida  Blanca  to 
negotiate  the  treaty  of  San  Ildefonso,  by  which  Sacra- 
mento and  the  navigation  of  the  Rio  de  la  Plata  were- 
ceded  to  Spain,  and  a  definite  boundary  was  drawn  be- 
tween Braxil  and  Paraguay  on  the  one  side  and  Pern, 
on  the  crther.  This  was  followed  in  March,  1778,  by 
the  condumon  of  a  perpetual  alliance  at  the  rardo, 
which  Portugal  was  attached  to  the  interests  of  the 
Bourbon  states.  These  treaties,  which  Florida  BlaiH& 
regarded  as  among  the  most  signal  succeaaes  of  his- 
ministry,  came  very  opportunely  to  enable  Charles  HL 
to  resume  the  schemes  that  had  lain  in  abeyance  maoft 
1763.  England  was  involved  in  a  desperate  struggle 
with  the  revolted  colonies  of  North  America,  and  this 
offered  the  Bourbons  the  long-desired  opportunity  for 
revenge.  In  1778  France  entered  into  close  alliance 
with  the  colonists,  and  in  the  next  year  Spain  followed 
her  example.  Everything  seemed  to  favor  the  allies. 
The  Northern  powers,  irritated  by  the  faigh-haDded 
way  in  which  England  had  asserted  Mid  exerdaed  her 
maritime  sapremaojr,  formed  the  "anoed  neutnlity," 
under  the  lead  of  Catherine  11.  of  Busma.  Even 
Holland,  the  oldest  and  most  constant  ally  of  England, 
was  involved  in  the  general  coalition.  England,  whwn. 
had  failed  nngle-handed  to  coerce  its  own  subjects,  waa- 
now  face  to  lace  with  the  whole  maritime  power  of 
Europe,  and  was  also  hampered  by  domestic  and  Irish 
troubW  Spain  succeeded  in  capturing  Minorca  and 
lud  close  siege  to  Gibraltar.  Many  of  tiie  West-Indiaa 
islands  were  captured  from  the  English,  and  the  sur- 
render of  Comwallis  at  Yorktown  destroyed  the  last, 
hope  of  restoring  American  dependence.  The  most 
confident  hopes  were  entertained  of  stripping  England 
of  the  gr^t  bulk  of  its  colonial  possessions.  But  in 
1782  the  tide  of  success  turned.  Rodney,  by  the  novel 
mancBuvre  of  breaking  the  line,  destroyed  the  French. 
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fleet  in  the  West  IndieB,  while  the  faeK)ic  defence  of 
Qenenl  Elliott  and  the  opportune  arrival  of  supplies 
under  the  oonToy  of  Lord  Howe  saved  GHbraltar  m)m 
orerwhelmine  odds.  The  want  of  unanimity  among 
the  allies,  each  of  whom  thought  only'of  its  own  in- 
terests; hastened  the  conclusion  of  peace  in  1783. 
The  treaty  of  VersaiUes,  by  which  Spain  kept  Minorca 
and  obtained  the  Floridas,  was  the  most  honorable 
which  that  oountiy  bad  concluded  since  Catean  Cam- 
br^is.  But  the  failure  to  recover  G-ibraltar  was  a 
bitter  disaDpointment  to  Charles  III.,  who  continued 
till  his  death  (December  14, 1788)  to  oherish  the  scheme 
of  renewing  the  war,  thongh  the  growinff  disorders  in 
"Ftanoo  muaa  it  more  and  more  oertun  that  he  oouM 
no  longer  rely  upon  the  asustanee  of  that  country. 
The  KOgitt  of  the  first  three  Bourbon  kings  form  a 
period  of  great  importanoe  in  Spuiiah  his- 
tory. At  the  end  of  the  17th  century 
Spain  appeared  to  be  a  lifeless  corpse,  over 
which  the  other  powers  of  Europe  could 
contend  at  will  In  the  18th  century  men 
were  astounded  to  see  that  country  rise  with  renewed 
vigor  to  play  once  more  an  independent  part  on  the 
intemaUonat  stage.  This  revival  was  due  in  the 
first  place  to  the  change  of  dynasty.  Another  Haps- 
burg  would  probably  have  continued  the  obsolete 
polioy  of  his  predecessors.  The  accesaon  of  the 
Bourbons  intioaaoed  into  Spun  the  methods  and  ideas 
of  government  which  had  raised  Franoe  to  neatness 
under  Richdieu,  Mazarin,  and  Colbert  llie  two 
great  problems  to  be  grappled  with  were  the  profound 
depression  of  trade  and  agriculture  and  uie  fittal 
w«dth  and  asoendeocy  of  the  ohuroh.  Philip  V., 
feeble  as  he  was  personally,  began  the  movement  in 
frdvanoe  even  during  the  Succession  War.  The  aboli- 
Uon  of  the  old  provincial  independence  rendered 
possible  a  more  regular  and  centralized  government^ 
an  increase  of  the  revenue,  and  the  removal  of  the  old 
impediments  to  trade  between  the  various  provinces. 
The  French  officers  who  accompanied  the  king  gave  a 
new  organization  and  new  tactics  to  the  Spanish  army. 
Under  the  influence  of  the  princess  Orsini  Phihp 
seemed  iucliBed  to  attach  even  the  preseriptive  privi- 
leges of  the  olerey.  His  raarmge  mth  Elizabeth 
Famese  saved  the  nierarchy  and  diverted  his  attention 
to  wars  of  aggrandizement.  But  these  wars  were  di- 
rected by  purely  political  motives ;  the  old  Hapsbuiv 
idea  of  a  religious  propaganda  was  forever  abandoned. 
And  even  during  the  war  the  task  of  internal  reform 
was  hindered  rather  than  neglected.  The  efforts  of 
Alberoni  and  Patifio  gave  Spain  a  navy  more  power- 
fiil  than  that  of  Philip  II.  The  conquest  of  the  Two 
Sidlies  and  the  acquisition  of  Parma,  though  they 
brought  little  direct  advantage  to  Spain,  yet  gave  con- 
clusive evidence  that  the  old  lethargy  had  been  shaken 
ofi*  and  that  the  oountiy  was  capable  of  exertions  and 
sacrifioes  which  had  long  appeared  impossible.  The 
period  of  peace  under  Ferdinand  VI.  was  an  inesti- 
mmbfe  boon  to  Spain.  Taxation  was  lightened,  pro- 
duction was  fkdhtated  hy  the  removal  of  the  most 
ennhing  burdens,  yet  at  uie  same  time  the  revenue 
unproved  and  the  chronic  defidt  of  previous  r^gns 
mm  replaced  by  a  surploa.  And  this  prince  took  a 
step  which  no  one  would  have  expected  from  him.  The 
concordat  of  1753  was  the  first  vindication  of  the  noUti- 
«d  interests  of  Spain  against  the  pretensions  of  Rome. 
The  crown  asserted  its  right  to  appoint  to  all  impor- 
tant benefices,  and  the  number  of  papal  presentations 
was  reduced  from  twelve  thousand  to  finy-two.  The 
revenue  donved  by  the  curia  from  Spain  was  propor- 
tionatdiy  diminished,  and  the  clergy  were  oompelled  to 
reco^ize  their  obligations  as  members  of  the  body 
polttic.  This  measure  was  followed  hy  an  e£ct  that 
hmcedforth  papal  bulls  should  not  be  obeyed  utltil  Uiey 
bad  reoeived  the  rojral  sanction. 

The  woric  of  reJorm,  thus  tentatively  commenced 
under  Philip  V.  and  Ferdinand  VI.,  was  carried  still 
fiaather  by  Charies  IIL,  whose  r^gn  is  regarded  with 


more  pride  by  the  Spaniards  than  any  other  since  that 
of  Philip  II.  Charles  had  served  an  apprenticeship 
in  the  art  of  government  in  Naples,  where,  with  the 
help  of  his  minister  Tannoci,  he  had  successfully 
grappled  with  evils  similar  to  those  frou;  which  Spain 
was  suffering.  He  would  have  been  a  prince  quite 
after  the  heart  of  the  18th  century  if  he  had  not  re- 
tfuned  too  large  a  share  of  the  superstition  of  his 
family.  He  shared  to  the  full  that  conception  of  the 
rights  and  duties  of  monarchy  which  inspired  the  re- 
forms of  Frederick  the  Great  and  Joseph  11., 
and  his  allegiance  to  the  church  was  fortunately 
oounterbalanoed  by  his  deurefor  absolutism.  His 
greatest  work,  the  expulsion  of  the  Jesuits,  would 
never  have  been  carried  out  if  he  had  not  been  per^ 
snaded  of  its  political  necessity.  The  order  had  al- 
ready been  driven  by  Pombal  from  Portugal  and  by 
Choiseul  from  Franoe,  when  Charles  III.  was  convinced 
that  a  riot  in  Madrid,  provoked  by  the  finanaal  meas- 
ures of  Sguillaci,  had  been  promoted  by  the  Jesuits. 
This  conviction  overpowered  all  scruples ;  the  fathers 
were  promptly  removed  from  the  country,  and  Spain 
joined  the  other  Bourbon  courts  in  demanding  that 
suppression  of  the  order  which  was  finally  decreed  by 
Clement  XIV.  in  1773.  The  Rubicon  once  crossed, 
Charles's  ministers  urged  him  on  in  the  path  of  eccle- 
siastical reforoL  The  increase  of  lands  in  mortmain 
was  xestrioted ;  the  number  of  monasteries  was  dimin- 
ished ;  and  the  Inquisition  was  compelled  to  moderate 
its  pnmedure  and  to  subordinate  its  independence  to  the 
royal  will.  For  the  papal  Jurisdiction  was  substituted 
a  nation^  court,  the  Rota,  estaMished  at  Madrid. 

These  measures,  of  which  the  imp(utance  in  a  coun- 
try like  Spun  can  hardly  be  over-estimated,  were  ao- 
companied  by  others  no  less  notable  for  the  develop- 
ment of  trade  and  agriculture.  The  colonial  trade  was 
freed  from  the  old  restriction  which  oompelled  it  to 
pass  through  Cadiz,  and  other  ports  were  opened  for 
its  reception.  Native  manufactures  were  encouraged 
in  every  way,  and  a  famous  ordinance  in  1773  endeav- 
ored to  remove  the  old  prcgndice  against  trade  by  de- 
ckuing  that  the  engaging  in  indusUial  oocu^wtions 
should  not  involve  an^  loss  of  rank  or  its  privileges. 
Internal  oommunioation  was  ikdiitated  hy  the  con- 
Btru<^ion  of  canals.  A^cnlture  was  revived  by  the 
removal  of  the  old  prohibition  agwnst  enclosures, — so 
long  maintained  by  the  selfish  influence  of  the  Mesta, 
— by  the  plantitig  of  trees  in  the  arid  deserts  of  central 
Spain,  and  by  the  rapid  growth  of  population,  which 
rose  in  the  course  of  the  century  from  5,700,000  to 
10,541,000.  These  measures,  which  are  only  selected 
from  a  large  number  tending  in  the  same  direction, 
are  to  be  credited  to  three  ministers,  whose  nunes 
refiect  ita  chief  lustre  upon  Charles  III. 'a  reign. 
D' Aranda,  who  succeeded  the  Italian  Squillaci  ^  as 
finance  minister,  was  an  Aragonese  noble  who  had  im- 
bibed the  spirit  of  philosophical  i^teoulation  i^m 
France.  He  was  the  first  layman  who  presided  in  ihe 
coundl  of  Castile,  and  he  introduced  into  the  Spanish 
adminie^tion  a  liberal  tendency  quite  opposed  to  the 
traditions  of  the  oountry.  His  views,  however,  were 
notcon^nial  to  the  king,  and,  after  ooiBpletin|[_his 
work  with  regard  to  the  Jesuits  and  the  Inqmsition, 
he  retired  to  the  embassy  in  Paris  and  was  succeeded 
by  Campomanes.  The  latter  was  not  only  a  distin- 
guished statesman  but  also  one  of  the  foremost  repre- 
sentatives of  Spanish  literature.  He  was  one  of  the 
eariiest  students  of  political  economy,  and  many  of 
the  most  enlightened  measures  for  the  relief  and  en- 
couragement of  trade  are  to  be  assigned  to  him.  But 
his  administration,  which  umed  at  educating  the 
people  to  a  share  in  political  life,  was  almost  as  uien  to 
the  wishes  vf  Charles  IIL  as  the  liberal  and  anti- 
derieal  st^mes  of  D'Ajwida.  A  &r  more  congenial 
minister  naa  found  in  Florida  Blanca,  whose  aim  was 
to  promor«  the  material  interests  of  Spun  by  the  su- 
pervision ^f  an  internal  despotism,  who  stopped  the 
attack  on  the  diurch  wh^n  its  subordination  was  se* 

Google 


Digitized  by 


366 


SPAIN. 


[bistort. 


oured,  who  Bupported  the  economic  reforms  of  Caiu- 
pomaaefi,  but  would  only  carr>'  them  out  by  a  ri^id 
oureaucracy,  and  who  conciliated  the  kin^  by  falling  in 
with  hi£  foreign  policy  even  when  it  conflicted  with  the 
national  welfare. 

MeritoriouB  aa  Charles  III.  's  reforms  were,  it  would 
give  a  false  impression  to  represent  them  as  com- 
pletely saooessfal.  The  regeneradoa  of  Spain  was  by 
no  means  aooompKshed,  and  many  of  the  abuses  which 
had  been  ^wine  for  centuries  sunrived  the  attempt  to 
effect  their  annihilation.  One  of  the  chief  causes  of 
this  failure  was  the  oomiption  and  ignorance  of  the 
lower  officials.  The  reformmg  impulse  was  confined  to 
the  educated  classes,  and  made  httle  impression  npon 
the  bulk  of  the  people.  It  was  of  little  use  to  devise 
the  most  enlightened  measures  when  there  was  no  effi- 
(aent  machinery  to  carry  them  out  Many  of  the  most 
promising  reforms  remained  mere  paper  schemes.  The 
methods  employed,  too,  were  not  always  the  bestcalcu- 
lated  to  obtain  their  end.  The  state  took  too  much 
upon  itself,  and  attempted  to  discharge  functions  which 
would  have  been  better  left  to  local  enterprise.  Roads 
were  constructed  on  a  munifioent  scale,  Dut  only  too 
often  in  lUreotiona  where  they  were  not  wanted,  and  they 
remained  almost  unused.  Thus  the  debt  was  inoreaaed 
without  any  iinproTenient  of  ^e  revenue.  The  return 
of  Chules  IlL  to  a  military  ptAwsy  imposed  serious 
burdens  upon  the  country,  and  it  would  have  been 
better  to  luive  prolonged  the  peaoe of  Ferdinand  YL's 
reign,  inglorious  as  it  appeared  to  an  ambitious  king. 
Undoubtedly  a  great  advance  was  made,  but  equal  ex- 
ertions would  have  produced  a  greater  result  in  any 
other  country.  The  population  of  Spain  romained  to 
a  f^reat  extent  sunk  in  sloth  and  superstition.  Much 
might  be  hoped  from  a  steady  persistence  in  amelio- 
rative measures,  but  unfortunat^y  the  work  of  reform 
was  intfflmpted  jost  at  the  momeat  when  suooess  ap- 
peared to  be  within  reach. 
The  death  of  Charies  III,  and  tlie  accession  of 

Charles  IV.  were  oontemporary  with  the 
IV.  outbreak  of  the  French  Revolution,  which 

was  destined  to  exercise  a  decisive  influence 
over  the  fortunes  of  the  adjacent  peninsula.  Florida 
Blanca,  who  continued  to  nold  office  daring  the  first 
three  yeara  of  the  new  reign,  found  it  impossible  to 
continue  his  policy.  The  revival  of  Spain  could  only 
be  effected  by  the  restoration  of  ita  naval  and  colonic 
ascendency  at  the  expense  of  England,  and  for  the 
carrying  out  of  this  scheme  the  support  of  France  was 
imperatively  necessary.  But  the  French  alliance 
rested  upon  the  relationship  between  the  two  branches 
of  the  house  of  Bourbon,  and  the  Family  Compact 
ceased  to  eust  when  Louis  XVI.  was  deprived  of 
power  by  his  subjects.  Of  this  oonelusive  evidence 
was  ^ven  in  1791.  Some  En^ish  merchants  founded 
a  aebUement  at  Nootka  Sound  op  the  west  coast  of 
Amerioa^hioh  provoked  an  indignant  protest  from 
Spun.  But  the  French  national  assembly  refused  to 
send  any  assistance,  and  Florida  Blanca  was  compelled 
to  conclude  a  humiliating  treaty  and  to  give  up  all 
hope  of  opposing  the  progress  of  England.  This 
failure  was  attributed  by  the  minister  to  the  Revolu- 
tion, of  which  he  became  the  uncompromising  op- 
ponent. The  reforms  of  Charles  III.  's  reign  were 
abandoned ;  all  liberal  tendencies  in  Spain  were  sup- 
pressed ;  and  the  Government  set  itself  to  restore  the 
old  letharay  under  absolute  rule  from  whioh  the 
eonntry  had  been  gradually  awakened.  The  move- 
ment of  reform  haumade  so  little  progress  among  the 
mass  of  the  people  that  reaction  was  really  easier 
than  progress.  Bat  Florida  Bluica  was  not  content 
with  Buppresung  liberdism  in  Spain ;  he  was  eager  to 
avenge  his  disappointment  by  crushing  the  Revolution 
in  !Erance.  He  opened  negotiations  with  the  emi- 

SMits,  urged  the  European  powers  to  a  crusade  on 
half  of  legitimacy,  and  paraded  the  devotion  of 
Charles  IV.  to  the  head  of  his  family.  This  bellicose 
poliqy,  however,  brought  him  into  oc^ision  with  the 


(jueen.  Maria  Louiiia  uf  Parma,  a  woman  whose  real 
abilities  were  perverted  to  the  gratification  of  sensual 
lusts,  was  unwilling  to  allow  the  minister  to  share  her 
ascendency  over  the  feeble  mind  of  her  husband,  and 
she  feared  that  the  outbreak  of  war  would  diminish 
the  revenues  which  she  squandered  in  seU-indulgence. 
She  had  already  removed  from  the  ministry  Campo- 
manes  and  other  supporters  of  Florida  Blanca,  and  bad 
compelled  the  latter  to  restrict  himself  to  the  mngle 
department  of  foreign  affairs.  Early  in  I792sheooQi- 
pleted  her  task  by  inducing  Charles  IV.  to  banidi 
Florida  Blanca  to  Murcia,  and  his  place  was  intrusted 
to  the  veteran  D' Aranda.  But  the  new  mimster  found 
that  he  held  office  only  at  the  &vor  of  the  queen,  and 
that  this  had  to  be  purchased  by  a  disgraceful  servility 
to  her  paramour,  Emanue)  Godoy.  Spain  withdrew 
from  the  projected  coalition  against  France,  and  sought 
to  maintain  an  attitude  of  neutrality,  which  alienated  the 
other  powers,  while  it  failed  to  conciliate  the  repul^o. 
The  repressive  measures  of  Florida  Blanca  were  with- 
drawn ;  so(uety  and  the  press  regained  their  ireedfHn ; 
and  no  opposition  was  offered  to  the  propaganda  of 
fVench  ideas.  D'Aranda's  policy  mignt  have  been 
successful  if  it  had  been  adopted  eariier,  but  the  time 
for  temporinng  was  now  past,  and  it  was  necessary  for 
Spain  to  choose  one  side  or  the  other.  But  the  de- 
cision was  not  idlowed  to  rest  with  the  man  who  had 
alwa^  shown  a  i^mpathy  wiUi  the  revoluUonary 
prinraples.  In  November,  1792,  the  queen  felt  her- 
self strong  enough  tb  carry  out  the  scheme  which  she 
had  been  long  maturing.  D'  Aranda  was  dismissed,  and 
the  office  of  first  minister  was  Intrusted  to  Godoy,  who 
had  recently  received  the  title  of  duke  of  Alcudia.  Qo- 
doy,  who  was  at  once  the  queen's  lover  and  the  per- 
sonal favorite  of  the  king,  had  had  no  education  for  the 
part  whioh  he  was  called  upon  to  play.  Though  endowed 
with  a  natural  quickness  of  parts  and  a  capacity  ibr 
intrigue,  he  had  no  halnte  of  application,  no  expeneoee 
of  the  routine  of  office,  and  above  all  no  settled  poHoy. 
His  appointment  was  regarded  with  jealousy  by  the 
grandees  of  Spain,  while  his  undisguised  relations  with 
the  queen  outraged  the  moral  feelings  of  the  beat  part 
of  the  nation.  Luckily  for  G^^doy.  the  course  to  be 
pursued  was  decided  for  him.  The  execution  of 
Louis  XVI.  (January  21,1793)  made  a  profound  im- 

Sression  in  a  country  where  loyalty  was  a  sut>er8tition. 
harles  IV.  was  roused  to  demand  vengeance  for  the 
insult  to  his  family,  and  from  one  end  of  Spain  to  the 
other  a  cry  resounded  for  immediate  war  with  the  im- 
pious rebels  who  had  shed  the  blood  of  an  anointed 
kin^.    Godoy  had  nothing  to  do  hut  to  follow  the 
national  impulse,  and   S^ain  became'  a  member 
of  the  first  coalition  against  France.  Everything 
seemed  to  promise  a  rapid  and  complete  snooeas. 
llie  number  of  volunteers  who  offered  their  ser- 
vices rendered  conscription  unnecessary ;   and  the 
southern  provinces  of  France  were  so  preponder- 
aiingly  royalist  that  they  were  ready  to  welcome  the 
Spaniards  as  deliverers.    These  advantages,  howevw, 
were  nullified  by  the  shameful  inoompetonoe  and  care- 
lessness of  the  Government.    The  troops  were  left 
without  supplies ;  no  plan  of  combined  action  was  im- 
posed upon  the  commanders;  and  each  rc^ment  was 
left  to  act  of  its  own  will.  The  military  action  of  Spain 
provoked  the  contempt  of  Europe.    The  two  cam- 
paigns of  1793  and  1794  were  one  long  catalogue  of 
ntilures.   "Bie  bravery  of  the  soldiers  was  rendered 
n^esB  by  the  incapacity  of  their  officers,  and  the  mal- 
administration of  the  central  Government  excited  such 
di^ust  that  an  outbreak  of  revolutionary  diaturbanoe 
in  Spain  itself  seemed  more  than  possible.  Instead  of 
reducing  the  southern  provinces  of  France,  the  Span- 
iards were  driven  from  the  strong  fortresses  thai 
guarded  the  Pyrenees,  and  the  French  advanced  almost 
to  the  Ebro.    And  at  the  same  time  the  English,  the 
hated  rivaU  of  Spain,  were  utilizing  the  war  to  ex- 
tend their  colonial  power  and  were  estaUiahing  more . 
firmly  that  maritime  supremacy  whioh  the  Spanish 
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Gorernment  had  been  struggling  for  almost  a  oentury 
to  overthrow.  Under  the  circumstaDces  it  is  no  won- 
der that  the  queen  and  Godoy  hastened  to  follow  the 
example  B6t  by  Prussia,  and  concluded  the  treaty  of 
Basel  with  Prance.  The  terms  were  unexpectedly 
fiirorable.  Spain  purchased  the  evacuation  of  her 
territories  and  fortresses  by  the  cession  of  her  share  of 
St  Domingo,  which  had  little  but  a  sentimental  value 
as  the  first  discovery  of  Columbus,  and  which  had 
already  been  oooupied  by  the  English.  So  great  was 
the  joy  excited  in  Madrid  that  popular  acclamation 
greeted  the  bestowal  upon  Godoy  of  the  title  of 
Prince  of  the  Peace."  But  the  moderation  of  the 
trea^  was  only  a  flimw  disguise  of  the  disgrace  that  it 
invdred.  Spain  found  henelf  tied  hand  and  foot  to 
Qie  IVench  republicL  Godoy  had  to  satisfy  his  alHes 
the  enoouragement  of  reforms  which  both  he  and 
his  mistress  loathed,  and'ia  1796,  the  veil  was  removed 
by  the  oonchision  of  the  troatrof  San  Ldefonso.  This 
was  a  virtual  renewal  of  the  Family  Compact  of  1761, 
bat  with  far  more  disadvanta^^eoos  terms  to  Spain. 
Each  power  was  pledged  to  assist  the  oUier  in  case  of 
war  with  twenty-nve  ships,  18,000  infantry,  and  6000 
cavalry.  The  real  objeot  of  the  b^y,  which  was  to 
involve  Spain  in  the  war  against  Englana,wa8Ci^ically 
avowed  in  the  eighteenth  article,  by  which,  during  the 
preeent  war,  the  Spanish  obligations  were  only  to  ap- 
plv  to  the  quarrel  between  England  and  France.  A 
soneme  was  prepared  for  aioint  attack  on  the  En^ish 
eoast,  but  it  was  foiled  by  tne  battle  of  Cape  St.  Vin- 
cent, in  which  Jervis  and  Nelson  forced  the  Spanish 
fieet  to  retire  to  Cadiz.  This  defeat  was  the  more  dis- 
utroua  beoanae  it  cat  off  die  connection  with  the  ool- 
oniss  and  thns  deprived  Spain  of  the  revenues  derived 
from  that  gnaxter.  The  finances,  already  exhausted 
by  extrnvaganoe  and  maladministration,  were  in  no 
oondidon  to  meet  the  expenses  of  a  naval  war.  England 
seized  the  opportunity  to  punish  Spun  for  its  conduct 
in  the  American  War  by  encoura^ng  disoontent  in  the 
Spanish  colonies,  and  in  the  "Peninsula  itself  both 
nobles  and  people  were  bitterly  hostile  to  the  queen 
and  her  favorite.  It  was  in  vain  that  Godoy  sought 
to  secure  the  friendship  of  the  reforming  party  hy 

Slvine  office  to  two  of  its  most  prominent  members, 
oveUanos  and  Saavedra.  Spanish  pride  and  bigotry 
were  offended  hy  the  French  ooeupation  of  Rome  and 
the  oection  of  a  repnUio  in  the  place  of  the  papal 
government  Hie  treatment  of  t^e  dake  of  Parma  by 
the  Directorjr  was  keenly  resented  by  the  queen.  Go- 
doy found  binuelf  between  two  parties,  the  liberals 
and  the  oltramontanes,  who  agreed  only  in  hatred  of 
himself.  At  the  same  time  the  Directory,  whose  mis- 
trust was  excited  by  his  attitude  in  the  question  of 
Parma,  insisted  upon  his  dismissal.  Charles  IV,  could 
not  venture  to  refuse  a  demand  from  France  ;  the 
queen  was  alienated  by  Godoy's  notorious  infidelities; 
and  in  March,  ]798,  he  waa  compelled  to  resign  his 
office.  But  he  did  not  foifeit  his  hold  on  the  King's 
favor,  and  he  onl^  waited  for  a  favorable  opportunity 
to  emerge  from  his  retirement. 

Grodoy's  office  was  entrusted  to  Saavedra,  bat  the 
reformers  did  not  obtain  advantages  which  they 
expected  from  the  change.  Joyallanos  was  compelled 
in  Aognst  to  retire  on  account  of  ill'health, — the  result, 
it  waa  rumored,  of  attempts  on  the  part  of  his  oppo- 
nesits  to  poison  him.  His  place  was  taken  by  Cabal- 
kro,  an  ardent  opponent  of  reform,  who  restored  all 
the  abuses  of  the  old  bureaucratic  administratjon  and 
pandered  to  the  most  bigoted  prejudices  of  the  clergy 
and  the  court.  The  ministry  was  hopelessly  divided, 
and  the  policy  of  the  country  was  directed  by  the  basest 
and  most  paltry  intrigues.  ^  The  only  advantage  which 
Spain  enjoyed  at  this  period  was  comparative  inde- 
pendence of  PVanoe.  llie  military  plans  of  the  Direc- 
tory were  uiisuocessiiil  during  the  absence  of  their 
greatest  general  in  Egypt,  and  the  second  coalition 
^ned  BHOoesaea  in  1799  which  had  seemed  impossible 
anoe  1793.   But  tiie  return  of  Bonaparte,  followed  as 


it  was  by  di6  fill  of  the  Directory  and  the  establish- 
ment of  the  Consulate,  commenced  a  new  epoch  for 
Spain.  As  soon  as  the  First  Consul  had  time  to  tnm 
his  attention  to  the  Peninsula,  he  determined  to  restore 
Godoy,  who  had  already  regained  the  aflection  of  the 
queen,  and  to  make  him  the  tool  of  his  policy.  Maria 
Louisa  was  easily  gained  over  by  playing  on  her  devo- 
tion to  the  house  of  Parma,  and  on  October  1, 1800,  a 
secret  treaty  was  concluded  at  San  Udefonso.  Spain 
undertook  to  cede  Louisiana  and  to  aid  France  in  all 
her  wars,  while  Bonaparte  promised  to  raise  the  duke 
of  Parma  to  the  rank  of  king  and  to  increase  his  terri- 
tories by  the  addition  either  of  Tuscany  or  of  the  Ro- 
man Legationa.  This  was  followed  by  Godoy's  return 
to  {Mwer,  though  he  left  the  department  of  foreign 
affairs  to  a  subordinate.  Spain  was  now  more  servile 
to  France  than  ever,  and  in  1801  was  compelled  to  at- 
tain Portugal  in  the  French  interests.  Bonaparte  was 
indignant  against  Portugal,  partly  because  its  fieet  had 
aided  his  enemies  in  Egypt,  and  partly  because  itshar- 
bors  offered  great  navad  advantages  to  the  English. 
The  Spanish  invasion,  which  was  commanded  by  Go- 
doy in  person,  met  with  no  resistance,  and  the  prince 
ventured  to  oonclude  a  peace  on  his  own  authority  by 
which  Portugal  promised  to  observe  a  strict  neutrality 
on  condition  that  its  territories  were  left  undiminished. 
But  Bonaparte  resented  this  show  of  independence^ 
and  compelled  Charles  TV.  to  refuse  his  ratincation  of 
the  treaty.  Portugal  had  to  submit  to  far  haraher 
terms,  and  could  only  purchase  peace  by  the  oession 
of  territory  in  Gniana,  by  a  disaavantageKras  tr^tJ  of 
commerce,  and  by  &  payment  of  twenty-five  miluons 
of  francs  [$4,825,000].  This  insult  to  his  ally  Bona- 
parte followea  up  by  others.  In  the  preliminu^  treaty 
with  England  he  oeded  the  Spanish  colony  of  Trinidad 
without  even  consulting  the  court  of  Madrid,  while 
he  sold  Louisiana  to  the  United  States  in  spite  of  his 
promise  not  to  alienate  it  except  to  Spain.  For  these 
humiliations  StHun  had  to  console  itaelf  with  the 
empty  honor  of^  being  the  first  signatory  of  the  treaty 
of  Amiens. 

For  neariy  three  years  Spain  was  allowed  to  remfun 
at  peace.  Its  finances  were  partially  revived  by  the 
restoration  of  ^ee  intercourse  with  the  colonies  and 
by  the  payment  of  the  suppUes  which  bad  been  with- 
held for  the  last  six  years.  But  the  administration 
was  as  incompetent  and  misdirected  as  ever.  GK)doy, 
since  his  return  to  office,  had  abandoned  all  connection 
with  the  reforming  party  and  had  thrown  himself  into 
the  reactionary  policy  of  Caballero.  The  Si»nish 
church  wag  onoe  more  placed  in  strict  sulgection  to 
the  Roman  see,  from  which  for  a  short  time  it  had 
been  freed,  But  the  worst  evil  lay  in  the  undisguised 
domination  of  France,  which  the  Government  was 
wholly  incapable  of  shaking  off.    As  soon  as  Bona- 

Earte  saw  himself  involved  in  a  new  war  with  England, 
e  turned  to  Spain  for  assistance  and  extorted  a  new 
treaty  (October  9,  1803),  which  waa  still  more  burden- 
some than  that  of  1796.  Spain  had  to  pay  a  monthly 
subsidy  of  ux  million  francs  [$1,158,000],  and  to 
pledge  itself  to  enforce  a  strict  neutrality  upon  PoT' 
tn^  Thus  the  countiy  was  involved  in  a  new  and 
stm  more  disastrous  war  with  England.  The  last 
remnants  of  its  maritime  power  were  shattered  in  the 
battles  of  Cape  Finisterre  and  Trafalgar,  and  the 
English  seized  Buenos  Ayres.  The  popular  hatred  of 
Godoy  was  roused  to  passion  by  these  disasters,'  and 
many  competent  olweryers  believed  that  Spain  stood 
on  the  brink  of  revolution.  At  the  head  of  the  oppo- 
sition  was  the  crown  prince  Ferdinand,  as  insignificant 
as  his  rival,  but  endowed  with  all  good  quaTitiea  1^ 
the  credulous  favor  of  the  people.  To  muntain  him- 
self agunst  his  domestic  enemies  Godoy  turned  to 
France,  where  Bonaparte,  now  the  emperor  Napoleon 
L,  was  irritated  by  the  crown  prince's  marriage  with 

i  [Tot  the  dlMtten  at  Boenoa  Aytes  to  tbeBrltlah  ann8,n* 
ABCMDin»a  BlPUBUC,  vol.  U.  p.  431^AX.  Bit.] 
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a  daughter  of  the  king  of  Naples.  The  court  quarrels 
at  Madrid  were  fomented  from  Paris  in  order  to  com- 
plete the  subordination  of  Srain.  Napoleon  was  at 
this  time  eager  to  humble  England  by  excluding  it 
from  all  trade  with  Europe.  The  only  country  which  had 
not  accepted  his  "continental  svstem  "  was  Portugal, 
and  he  determined  to  reduce  that  kingdom  by  foroe. 
It  was  not  difficult  to  bribe  Ghjdoy,  who  was  conacious 
that  his  position  could  not  be  maintained  after  the 
death  of  Charles  IV.  In  October,  1807,  Spain  ac- 
cepted the  treaty  of  Fontainebleau,  which  arranged  a 
partition  of  Portugal  into  three  parts.  The  uortriem 
proTinces  were  to  be  given  to  the  young  kii>g  of  Etruria, 
who  was  to  purchase  them  by  the  cession  of  Tuscany, 
In  the  south  a  onncipality  was  to  be  carved  out  for 
€k)doy  himself.  The  central  duitrict  was  to  be  kept  ia 
pledge  Iw  fVance  until  the  conclusion  of  a  general 
peace.  The  treaty  was  hardly  concluded  when  a  fVench 
armyuuder  Junot  marched  through  Spain  to  Portugal, 
and  the  royal  family  of  that  country  fled  to  Brazil. 
But  Spain  was  destined  to  share  the  same  fate  aa  its 
neighbor.  The  a^}wn  prince,  whose  wife  had  died  in 
1806,  determined  to  imitate  his  rival  by  bidding  for 
French  support  He  entered  into  secret  relations  with 
Beauhamais,  Napoleon's  envoy  at  Madrid,  and  went 
BO  far  as  to  demand  the  hand  of  a  Bonaparte  princess. 
Godoy,  who  discovered  the  intrigue,  induced  Charles 
IV,  to  order  his  son's  arrest  Napoleon  at  once  seized 
the  opportunity  to  make  fatmseli  iU>aolute  master  of 
Spun,  and  ordered  French  troops  to  cross  the  Pyre- 
pees  in  support  of  the  prince.  This  act  terrified  Godoy 
into  a  reconciliation  with  his  opponents,  but  the  ^enen 
invasion  was  not  delayed  by  the  removal  of  its  pretext. 
Charles  IV.  and  his  minister,  conscious  that  they  could 
expeot  no  support  from  the  people,  determined  on 
flight.  The  news  of  this  intention,  however,  excited 
a  popular  rising  in  Madrid,  and  the  king  was  com- 
pelled to  abdicate  in  favor  of  his  son.  Murat,  how- 
ever,  who  commanded  the  French,  refiised  to  be  turned 
aside  bv  this  change  of  oiroumstances.  He  obtained 
from  Charles  IV.  a  declaration  that  his  abdication  had 
been  involuntary,  and  occupied  Madrid  (Mai-ch  23, 
1808).  Meanwhile  Napoleon  advanced  to  the  frontier, 
and  Fordinand  was  lured  by  French  agents  to  an  inter- 
view irith  the  emperor  at  Bayonne.  There  he  was 
confronted  with  his  parents  and  Godoy,  and  was  in- 
timidated into  restonng  the  crown  to  his  father,  who 

at  once  made  a  second  abdiciUjon.  Na- 
J^vh  ppleoD  now  dirnlged  the  real  intention  of 
parte.        bis  actions,  and  the  crown  of  Spain  was 

fornudly  conferred  upon  his  brother  Joseph 
Bonaparte,  who  two  years  before  had  been  made  king 
of  Naples. 

But  Spanish  lo^lt^  was  too  profound  to  be  daunted 
even  by  the  awe-mspiring  power  of  the  French  em- 
peror. For  the  first  time  Napoleon  found  himself 
coofronted,  not  by  terrified  ana  selfish  rulers  but  by 
an  inAmated  people.  The  rising  in  Spain  commenced 
the  popular  movement  which  ultimate^  proved  &tal 
to  his  power.  At  first  he  treated  the  nov^  phenom- 
enon with  contempt,  and  thought  it  sufficient  to  send 
his  less  prominent  generals  against  the  rebels.  Madrid 
was  taken  without  difficulty,  but  the  capital  was  abso- 
lutely devoid  of  military  importance,  and  the  Spaniards 
showed  great  capacity  for  the  guerilla  warfare  in  the 
provinces.  The  French  were  repulsed  from  Valencia ; 
and  Dupont,  who  had  advanced  into  the  heart  of 
Andalusia,  was  compelled  to  retreat  and  ultimately  to 
capitulate  with  all  his  forces  at  Baylen  {July  10). 
The  Spaniards  now  advanced  upon  Madrid  and  drove 
Joseph  from  the  capital,  which  he  had  just  entered. 
Unfortunately  the  insurgents  displayed  less  political 
atnlity  than  military  courage.  The  government  was 
entrusted  in  Ferdinand's  name  to  a  central  junta  of 
thirty-four  members,  a  ntunber  which  was  he  too  large 
for  the  conduct  of  executive  business.  Napoleon's 
anival  in  Spain  was  enough  to  restore  victory  to  the 
rreneh.   In  less  than  a  week  the  ?;;t4nish  army  was 


broken  thron|i;h  and  scattered,  and  Napoleon  restored 
his  brother  m  Madrid.  Sir  John  Moore,  who  had 
advanced  with  an  English  army  to  the  relief  of  the 
capital,  retired  when  he  found  he  was  too  late,  and  an 
obetinate  battle,  in  which  the  gallant  general  lost  his 
life,  had  to  be  fought  before  the  troops  could  secure 
their  embariuition  at  Curuiia.  Napoleon,  thinking 
the  work  accomplished,  had  quitted  the  Peninsula, 
and  Soult  and  Victor  were  left  to  complete  the  reduc- 
tion of  the  provinces.  The  capture  of  Seville  resulted 
in  the  dissolution  of  the  central  junta,  and  the  Penin- 
sula was  only  saved  from  final  submission  bv  the  ob- 
stinate resistance  of  Wellington  in  Portugal  and  by 
dissensions  among  the  French.  The  marshals  were 
jealous  of  each  other,  and  Napoleon's  plans  were  not 
approved  by  his  brother.  Joseph  wished  to  restore 
peace  and  order  among  his  subjects  in  the  hope  of 
ruling  an  independent  nation,  while  Napoleon  was 
determined  to  annex  Spain  to  his  own  overgrown 
empire.  So  far  did  these  disputes  go  that  Joseph 
resigned  his  crown,  and  was  with  difficulty  induced  to 
resume  it  Meanwhile  Cadiz  became  the  capital  of 
what  was  left;  of  independent  Spain,  and  there  the 
cortes  met  in  1810  for  the  purpose  of  drawing  up  a 
new  constitution.  The  fall  of  the  old  monarchy  and 
the  exigencies  of  self-defence  had  given  to  the  reform- 
ing party  an  ascendency  which  they  had  never  before 
possessed.  In  the  constitution  which  was  promul- 
gated early  in  1812  the  principles  of  the  French  con- 
stituent assembly  were  closely  followed.  The  Inquia- 
tion  had  already  perished,  and  ^e  last  lelioa  of  the  old 
autocratic  government  shared  its  iate.  Supreme  legis- 
ItUive  power  was  placed  in  the  bands  of  a  ain^^ 
national  assembly,  and  eflective  checks  were  devised  to 
restrict  the  power  of  the  monarchy  whenever  it  should 
be  revived.  The  freedom  of  the  press  was  establidied, 
and  the  property  of  the  clerj^  was  confiscated  to  defray 
the  expenses  of  the  war.  The  great  defect  of  the  con- 
stitution was  that  it  was  the  woric  of  one  party,  to 
which  circumstances  had  given  a  temporary  snprentacy, 
and  it  failed  to  command  the  support  of  the  united 
nation.  The  nobles  and  priests  were  bitteriy  hostile, 
and  the  latter  had  more  influence  in  Spain  than  in  any 
European  country  except  Ireland. 

The  restoration  of  Spanish  independence  could  hundbr 
have  been  accomplished  without  the  assistance  of  £ng- 
hmd.  Wellington  had  already  made  two  attempts  to 
advance  from  Portugal  into  the  a4jacent  kingdom,  bat 
had  been  foiled  by  superior  forces.  In  1812  he  deter- 
mined on  a  gr^  emnt.  He  secured  his  base  of 
operations  by  tbe  capture  of  Ciudad  Rodrigo  and 
Badi^oz,  and  at  Salamanca  he  completely  routed  the 
opp(^ing  army  of  Mannont  This  victory  enaUed  the 
English  general  to  enter  Madrid  (August  12),  and 
Joseph  retreated  to  Valencia.  But  further  advance 
was  prevented  by  the  concentration  of  the  French 
forces  in  the  east,  and  Wellington  found  it  advisable 
to  retire  for  the  third  time  to  winter-quarters  on  the 
Portuguese  frontier.  It  was  during  this  winter  that 
Napole<Hi  suffered  his  first  and  grei^t  reverse  in  the 
retreat  from  Moscow  and  the  dealraotion  of  hia  grand 
army.  This  was  the  ngnal  fbr  the  outbreak  <»  the 
"war  of  liberation "  in  (jlenniuiy,  uid  Fren(^  troops 
had  to  be  withdrawn  from  Spain  to  central  Europe. 
For  the  first  time  Wellington  found  himself  opposed 
by  fairly  equal  forces.  In  the  spring  of  1813  be  ad- 
vanced from  Ciudad  Rodrigo  and  defeated  Jourdan  at 
Yittoria,  the  battle  which  finally  decided  the  Peninsu- 
lar War.  Joseph  retired  altogether  from  bis  kingdom, 
and  Wellington,  eager  to  take  his  part  in  the  great 
European  contest,  fought  his  way  through  the  Pyre- 
nees into  France.  Napoleon,  who  had  suffered  a 
crushing  defeat  at  Leipsic,  hastened  to  recognise  the 
impoffiibility  of  retaining  Spain  bv  releasing  Ferdi- 
nand VIZ.,  who  retnmea  to  Madria  in  March,  1814. 

Afrer  the  convulsions  it  had  endured  Spain  requited 
a  period  of  firm  but  concilitatoiy  government,  but  the 
ill-fate  of  the  country  gave  the  ttutme  at  this  cruna  to 
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the  worat  of  her  Bonrboo  hines.   Ferdinand  VII  had  I  The  demand  was  nnheaitatingly  refused,  and  a  Trench 
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never  possessed  the  good  qualities  which 
popular  credulity  had  assigned  to  him,  and 
he  had  learnt  nothing  in  his  four  years' 
•captivity  except  an  aptitude  for  lying  and  intrigue. 
He  had  no  conception  of  the  duties  of  a  ruler ;  his 
]>ublio  conduct  was  reflated  by  pride  and  supersti- 
tion, and  hia  private  lire  was  stained  by  the  grossest 
sensual  indulgence.  Spain  was  still  governed  under 
the  constitution  of  1812,  but  the  king's  first  act  was  to 
dissolve  the  oortes  and  to  abrogate  the  constitution, 
promising,  however,  to  grant  a  new  one  in  its  place. 
But  no  sooner  was  he  established  on  the  throne,  and 
constnous  of  the  strong  reaction  in  favor  of  the  mon- 
archy, than  he  threw  his  promises  to  the  wind  and  set 
bimaen  to  restore  the  old  absolutism  with  all  its  worst 
abases.  The  nobles  recovered  their  privileges  and 
their  exemption  from  taxes ;  the  monasteries  were  re- 
stored ;  the  Inquisition  resumed  its  activity ;  and  the 
Jesuits  returned  to  Spain.  The  liberals  were  ruth- 
lessly persecuted,  together  with  all  who  had  acknowl- 
edged Joseph  Bonaparte.  A  camariUa  of  worthless 
courtiers  and  priests  conducted  the  government,  and 
urged  the  king  to  fresh  acts  of  revolutionary  violence. 
For  six  years  Spain  groaned  under  a  royalist  "reign 
of  terror,"  and  isomted  revolts  only  served  as  the 
occasion  for  fresh  cruelties.  The  finances  were  squan- 
dered in  futile  exDeditions  to  recover  the  South  Ameri- 
can oolonies,  which  had  taken  advantage  of  Napoleon's 
conqaest  of  Spun  to  establish  their  independence.  In 
his  straita  for  money  Ferdinand  tentured  to  outrage 
nadonal  sentiment  by  sdling  Florida  to  the  United 
States  in  1819.^  Discontent  found  expression  in  the 
formation  of  secret  societies,  which  were  especially 
powerful  among  the  neglected  and  ill-paid  soldiers. 
At  last,  in  182U,  Riego  and  Quiroga,  two  officers  of 
an  expedition  which  had  been  prepared  for  South 
America,  raised  the  standard  of  revolt  in  Cadiz.  Fer- 
•dinand  and  his  advisers  proved  as  incapable  as  they 
"were  tyrannical,  and  their  feeUe  irresolution  enabled 
the  movement  to  spread  over  the  whole  country.  In 
March  the  kinggave  way  and  accepted  the  constitu- 
tion of  1812.  The  royalists  or  terviUtij  as  they  wore 
called,  were  dismissed  from  office  and  their  places  taken 
liy  fifoemfa.  ^  The  oortes  met  in  Joly,  and  at  onoe  pro- 
«eeded  to  ^ssolve  the  monasteries  and  the  Inqniution, 
to  confiscate  the  olerioal  tithes,  to  abolish  entails,  and 
to  secure  the  freedom  of  the  press  and  of  popular 
meetings.  Great  results  might  have  been  achieved  if 
the  moderate  party,  under  Martinez  de  la  Rosa,  had 
been  able  to  grapple  with  the  task  of  suppressing  dis- 
order and  estaUishing  a  permanent  constitution.  But 
this  was  the  last  thing  which  the  king  desired,  and  the 
moderates  were  defeated  by  a  factious  combination  of 
the  servifes  and  the  radicals.  Risings  took  place  among 
ihe  loyal  and  bigoted  peasants  of  the  provinces,  and 
their  sappression  contnbutod  to  the  victory  of  the  ex- 
-fireme  {Muty,  which  seemed  to  be  secured  in  1822  by 
the  election  of  Riego  as  president  of  the  oortes. 
Bnt  Spain  was  not  allowed  to  woi^  out  its  own  sal 


army,  100,000  strong,  at  once  entered  Spun  under  the 
duke  of  Angouldme  (April,  ]823).  No  effective  re- 
sistance was  made,  and  Madrid  was  entered  by  the 
invaders  (May  23).  The  cortes,  however,  bad  carried 
oflF  the  king  to  Seville,  whence  they  again  retreated  to 
Cadiz.  The  bombardment  of  that  city  terminated  the 
revolution  and  Ferdinand  was  released  (October  1). 
His  first  act  was  to  revoke  everything  that  had  been 
done  since  1819.  The  Inquisition  was  not  restored, 
but  the  secular  tribunals  tooK  a  terrible  revenge  upon 
the  leaders  of  the  rebellion.  The  protest  of  the  duke 
of  Angoul^me  against  these  cruelties  was  unheeded. 
Even  the  fear  of  revolt,  the  last  check  upon  despotism, 
was  removed  by  the  presence  of  the  fVench  army, 
which  remiuued  in  Spain  till  1827.   But  Spain  had  to 

Say  for  the  restoration  of  the  royal  absolutism,  as 
anning  backed  up  his  protest  against  the  interven- 
tion of  France  by  acknowledging  the  independence  of ' 
the  Spanish  colonies. 

Fenlinand  VII.  was  enabled  to  finish  his  worthless 
and  disastrous  reign  in  comparative  peace.  In  1829 
he  married  a  fourth  wife,  Maria  Christina  of  Naples, 
and  at  the  same  time  he  issued  a  "  Pragmatic  Sanc- 
tion" abolishing  the  Salic  law  in  Spain.  No  one  ex- 
pected any  practical  results  from  this  edict,  but  a  formal 
protest  was  made  against  it  by  the  king's  brothers, 
Carlos  and  Francisco,  and  also  by  the  French  and  Nea- 
politan Bourbons.  In  the  next  year,  how- 
ever, the  queen  gave  birth  to  a  daughter,  in^iis  ^ 
Isabella,  who  was  proclaimed  as  queen  on 
her  father's  death  in  1833,  while  her  mother  undertook 
the  office  ot  r^ent.  Don  Carlos  at  once  asserted  his 
intention  of  maintaining  the  Salic  law,  and  rallied 
round  him  all  the  supporters  of  absolutism,  especially 
the  inhabitants  of  the  Basque  Provinces.  Cbristina 
was  compelled  to  rely  upon  tne  liberals,  and  to  concili- 
ate them  by  the  grant  of  a  constitution,  the  atatuto 
real,  which  established  two  chambers  chosen  by  in- 
direct election.  But  this  constitution,  drawn  up  under 
the  influence  of  Louis  Philippe  of  France,  failed  to 
satisfy  the  advanced  liberals,  and  the  Christines  split 
into  two  parties,  the  nwderadof  and  progresUtat.  In 
1836  the  latter  part/  extorted  from  the  regent  the 
revival  of  the  oonstitation  of  1812.  All  this  timie 
the  Oovemment  was  invdved  in  a  desperate  struggle 
with  the  Carlista,  who  at  first  gained  considerable  suo* 
cesses  under  Zumalaoarregui  and  Oabrera.  But  the 
death  of  Zumalacarregui  m  1835  and  the  support  of  - 
France  and  England  ultimately  gave  the  regent  the 
upper  hand,  and  in  1839  her  general,  Sspartero.'foroed 
the  Basque  Provinces  to  submit  to  Isabella.  Don 
Carlos  renounced  his  daims  in  favor  of  his  eldest  son, 
another  Carlos,  and  retired  to'  Trieste,  where  he  died 
in  1855.  Christina  now  tried  to  sever  herself  from  the 
progresUtas,  and  to  govern  with  the  help  of  the  mod- 
erate party  who  enjoyed  the  patronage  of  Louis 
Philippe.  But  England,  jealous  of  French  influence 
;  at  Madrid,  threw  the  weight  of  her  influence  on  to  the 
side  of  the  radicals,  who  found  a  powerful  leader  in 


Tstion.  Europe  was  dominated  at  this  time  by  the  \  Espartero.  In  1840  Christina  had  to  retire  to  Franoe, 
Holy  AlHanoe,  which  disguised  a  resolution  to  repress  |  and  Ejspartero  was  recognized  as  regent  by  the  oortes. 
popular  Uberties  and  to  maintain  despotism  under  a ;  But  his  elevation  was  resented  by  the  other  offioers, 


pretended  zeal  for  piety,  justice,  and  orotherly  love. 
At  the  congress  or  Verona  (October,  1822)  France, 
Austria,  Russia,  and  Prussia  agreed  upon  armed  in- 
tervention in  Spain,  in  spite  of  the  protest  of  Canning 
on  the  part  of  England.  Spain  was  to  be  called  upon 
to  alter  her  constitution  and  to  grant  greater  liberty 
to  the  king,  and  if  an  unsatisfactory  answer  were  re- 
ceived Franoe  was  authorized  to  take  active  measures. 

1  ipr  thli  treaty.  negotUted  John  Qulocj-  Adanu  in  1819-21. 
I4mn  Blodnt  writes  tbe  Editor:  "This  resalon  of  Florida  was 
(breed  on  Spain  th«  United  States  to  obtain  Indemalty  (br 
apollaUon  and  other  cll^In8  on  Spain,  but  the  treaty  provided  for 
paring  KfKOSXfi.  In  fiwit  tbe  u.  S.  never  paid  anything;  to  the 
clalnHUits,  all  of  whom  were  Americans."  The  clBimo  tn  1831 
wera  142  tat  97A3SfiB0.  which  ezorldtaucy,  with  the  biennial 
«liangefl  of  CraigrMi.  baa  hindered  any  settlement  under  the 
Iraa^.— Aii.l£7 


while  his  subservience  to  England  made  him  unpopn- 
.lar,  and  in  1843  he  also  had  to  ^o  into  exile.  Isabella 
was  now  declared  of  age.  Chnstina  returned  to  Mad- 
rid, and  the  modemdos  under  Narvaez  obtained  com- 
plete , control  over  the  government.  This  was  a  great 
victory  for  France,  and  Louis  Philippe  abused,  his 
success  by  negotiating  tbe  famous  Spanish  mar- 
riages." A  husband  waa  found  for  Isabella  in  her 
cousin,  Francis  of  Assis,  whose  recommendation  in 
fVencti  eyes  was  the  improbability  of  his  begetting 
children.  On  the  same  day^  the  queen's  sister,  Maria 
Louisa,  was  married  to  Louis  Phuippe's  son,  the  duke 
of  Montpensier.  By  this  means  it  was  hoped  to  secure 
the  reversion  of  the  Spanish  tliroiie  far  the  hooae  of 
Orieans.   The  scheme  recoiled  on  the  heads  of  Uiose 


>  [Dut  BaUnpMO  jbpaitero  (c._179S-1879)f  son  of  a  mecbanlCt^  fought  against  Bolivar  In  ColomUa,  axlled  ftj^^^^^l^ 


l^^rvaa  i^nni mill  \i  aaiHHivau  |Vb  am^avi  v/<  waa        m  sa»'«^tHHaLVa  iuu||aah  a^aitiM  uva4TBa  4fta  vvivuawu^  VA^m 

prime  minister  (185t),  adhered  to  provisional  government  (ae»)  and  to  AIA>iuo  XII.— Am.  ED^jgjtj^gij  t^y 
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who  framed  it.  Tlie  alienation  of  England  ^ave  a 
fatal  impulse  to  the  fall  of  Louis  Philippe,  vhile  the 
BuhBequent  birth  of  children  to  Isabella  deprived  the 
Montpensier  marriage  of  all  importance. 

Spanish  history  during  the  reign  of  Isabella  II.  pre- 
senta  a  dismal  picture  of  faction  and  intrigue.  The 
queen  herself  sought  compensation  for  her  unhappy 
marriage  in  sensual  indulgence,  and  tried  to  co7er  the 
dissoluteness  of  her  private  life  by  a  sapersUtious  de- 
-votioQ  to  religion  ana  by  throwing  her  influence  on  to 
the  side  of  the  clerical  and  leaotionaiy  party.  Ejray 
now  and  then  theproffrmttan  and  moaeraaos  forced 
themselves  into  omoe,  but  their  mutual  jealousy  pre- 
vented them  from  acquiring  any  permanent  hold  upon 
the  government  In  1866  uabeUawas  induced  to  take 
vigorons  measures  against  the  liberal  opposition.  Nar- 
vaez  was  appointed  chief  minister:  and  the  most 
prominent  liberals,  Serrano,  Prim,  and  O'Donnell,  bad 
•to  seek  safety  in  exile.  The  corteswere  dissolved,  and 
many  of  the  deputies  were  transported  to  the  Canary 
Islands.  The  ascendency  of  the  court  party  was  main- 
tained by  a  rigorous  peraecudon,  which  was  continued 
after  Narvaezs  death  (April,  1 86B)  by  Gonzales  Bravo. 
Common  dangers  snoceeded  at  last  in  combining  the 
various  sections  of  the  liberals  for  mutual  defence,  and 
the  people,  disgusted  by  the  soandids  of  the  court  and 
the  contempuDle  camar^a  which  surrounded  the 
qiieen,  rallied  to  their  side.  In  September,  1868,  Ser- 
rano and  Prim  returned  to  Spain,  where  they  raised 
the  standard  of  revolt  and  offered  the  people  the 
bribe  of  universal  snfirage.  The  revolution  was 
speedily  aocomplished,  and  Isabella  fled  to  France, 
but  the  successful  rebels  were  at  once  confronted  with 
the  difliculty  of  finding  a  suooessor  for  her.  During 
the  interregnum  Serrano  undertook  the  regenojr,  and 
the  cortes  drew  up  a  new  constitution,  b;^  which  an 
hereditary  king  was  to  rule  in  ooi^unction  with  a 
senate  and  a  popular  chamber.  As  no  one  of  the 
Bourbon  candidates  for  the  throne  was  acceptable,  it 
became  necessaiy  to  look  round  for  some  foreign  prince. 
The  offer  of  the  crown  to  Leopold  of  Hohenzollem- 
Sigmaringen  exated  the  jealousy  of  f^noe,  and  gave 
Napoleon  IIL  the  opportunity  of  picking  a  quarrel, 
which  proved  fatal  to  himself,  with  the  rising  state  of 
AmadeoB.  Pmssia.  At  last  a  king  was  found  (1870) 
in  Amadous  of  Aosta,  the  second  son  or 
Victor  Emmanuel,  who  made  an  honest  effort  to  dis- 


charge the  difficult  office  of  a  constitutional  klu^  in  a 
country  which  was  hardly  fitted  for  constitutional  gov- 
ernment. But  he  found  the  task  too  hard  and  too 
distasteful,  and  resigned  in  1873.  A  provisional  re- 
public was  now  formed,  of  which  Castelar  was  the 
guiding  spirit.  But  the  Spaniards,  trained  to  regard 
monarchy  with  superstitious  reverence,  bad  no  sym- 
pathy with  republican  institutions.  Don  Carlos  seized 
the  opportunity  to  revive  the  cUum  of  inalienable  male 
succession,  and  raised  the  standard  of  revolt  in  the 
Basque  ^iovinoes,  where  hb  name  was  still  a  power. 
The  disorders  of  the  democrats  and  the  appruacfa  of 
civil  war  threw  the  resposibility  of  government  rxpoa 
the  army.  The  cortes  were  dissolved  by  a  military 
cotm  (C^tat;  Castelar  threw- up  his  office  in  disgust; 
and  the  administration  was  undertaken  hy  a  commit* 
tee  of  officers.  Anarchy  was  suppressed  with  a  strong 
hand,  but  it  was  obvious  that  order  oould  only  be  re- 
stored by  reviving  the  monarchy.  Foreign  princes 
were  no  longer  thought  of,  and  the  crown  was  offered 
to  and  accepted  by  Alfonso  XII.,  the  yonng  son  of  the 
exiled  Isabella  (1874).  His  first  task  jusooboHL 
to  terminate  the  Carlist  War,  which  still 
continued  in  the  north,  and  this  was  snccessfhlly  ac- 
complished in  1876.  Time  was  required  to  restore  the 
prosperity  of  Spain  under  a  peaceful  and  orderly  gov- 
ernment and  to  consolidate  by  prescription  the  au- 
thority of  the  restored  dynasty.  Unfortunately  a  pre- 
mature death  carried  off  Alfonso  XII.  in  1885,  before 
he  could  complete  the  work  which  circnmstances  laid 
upon  him.  The  regency  was  entrusted  to  his  widow, 
(Jhristina  of  Austria,  and  the  birth  of  a  posthnmona 
son  (May  17,  1886),  who  is  now  the  titular  king  of 
Spain,  has  excited  a  feeling  of  pitying  lo^ty  which 
may  help  to  secure  the  Bourbon  dynasty  in  the  last 
kingdom  which  is  left  to  it. 
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jtmataOenmadelamioriadeEnKaa;  HaHana,  AMoria  flenerot 
de  Apofla  (coot  from  1&16  to  1600  by  HUuift) :  Demnneavx. 
Abr^  CtinmolOffime  de  VHUtofr«  ^^aagne.  For  shorter  periodi 
see  Firescott,  Ardmond  and  /MbeOa;  BaumgarteD,  Of^chieJUe  Kartt 
V.  (the  flnit  TOlnme,  the  only  one  which  has  appeared,  contains 
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PART  in.— LANGUAGE. 


The  Iberian  Peninsula  is  not  a  linguistic  unity.  Not 
to  speak  of  the  Basque,  which  still  foruis  an  island  of 
some  importance  in  the  north,  three  Romance  lan- 
guages share  this  extensive  territor;^ :  (1 )  Portuguese- 
Galuaan,  spoken  in  Portugal,  Galicia,  and  a  smtdt  por- 
tion of  uie  province  of  Leon ;  (2)  Castilian,  covering 
about  two-thirds  of  the  Peninsula  in  the  north,  centre, 
and  south  ;  (3)  Catalan,  occupying  a  long  strip  of  ter- 
ritory to  the  east  uid  southeast 

These  three  varieties  of  the  Ronmna  Rustica  are 
marked  off  from  one  another  much  more  distinctly 
tJutn  is  the  case  with,  say,  the  Romance  dialects  of 
Italy;  they  do  not  interpenetrate  one  another,  but 
where  the  one  ends  the  other  begins.  It  has  only  been 
possible  to  establish  at  the  points  of  junction  of  two 
linguistic  regions  the  existence  of  certain  mixed  jar- 
gons in  which  certiun  forms  of  each  language  are  inter- 
mingled ;  but  these  jargons,  called  into  existence  for 
the  necessities  of  social  rdations  by  bilingnists,  have 
an  eBsentiady  individualistic  and  artificial  chvacter. 
The  spedEd  devetopment  of  the  vulgar  Latin  tongne 
in  Spain,  and  the  formation  of  the  three  linguistic 
types  just  enumerated,  were  promoted  by  the  peculiar 
political  circnmstances.  From  the  9th  century  onwards 
Spain  was  slowly  recaptured  from  the  Mohammedans, 
and  the  Latin  spoken  hy  the  Christians  who  had  taken 
xefioge  on  the  slopes  of  the  Pyrenees  was  slowly  car- 


ried back  to  the  centre  and  ultimately  to  the  south  of 
the  Peninsula,  whence  it  had  been  driven  b^'  the  Arab- 
invasion.  Meditevat  S{»in  divides  itself  mto  three 
con^uea«— that  of  Castile  (much  the  most  consider- 
able), that  of  Portugal,  and  that  of  Aragon  ;  and  to 
these  three  political  conquests  correspond  an  e^ual 
number  of  linguistic  varieties.  If  a  given  province 
now  speaks  Catalan  rather  than  Castilian,  the  expla- 
nation is  to  be  sought  umply  and  solely  in  the  not 
that  it  was  conquered  hy  a  lung  of  Aragon  and  peopled 
by  his  Catalan  subjiects. 

I.  Catalan. — ^This  domain  now  embraces,  on  the 
mMnland,  the  Spanish  provinces  of  Gerona,  Barce- 
lona, Tarragona,  and  Lerida  (the  old  principidity  of 
Catalonia),  and  of  Castellon  de  la  Plana,  Valencia,  and 
Alicante  (the  old  kingdom  of  Valencia),  and  in  the 
Mediterranean,  that  of  the  Balearic  Islands  (the  old 
kingdom  of  Mtyorca).  CataUn,  by  its  most  charac- 
teristic features,  belongs  to  the  Romance  of  soathent 
France  and  not  to  that  of  Sp^n  ;  it  is  le^timate, 
therefore,  to  regard  it  as  imported  into  Spain  Dy  thoee 
Hispani  whom  the  Arab  conquest  had  driven^  back 
beyond  the  mountains  into  Languedoc,  and  who  in  the 
9th  century  regained  the  country  of  their  origin ;  this 
conclusion  is  confirmed  by  the  fact  that  the  dialect  is 
also  that  of  two  Frendb  provinces  on  the  north  of  tlia 
Pyrenees— Roussillon  and  Oerda^.  Worn  Uie  9tk 
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to  the  12th  century  Catalan  spread  further  and  further 
within  the  limits  of  Catalonia,  property  so  called  ;  in 
1229  it  was  brought  to  Mi^ona  by  Jaime  el  Cunciuia- 
tedor,  and  in  1:238  the  same  sovereign  curried  it  to 
Valentna  also.  Even  Moicia  was  peopled  by  Catalans 
in  1266,  bat  this  province  really  is  part  or  the  Cas- 
ttlian  conquest,  and  aocordingly  the  CastiUan  element 
took  the  upper  hand  and  absorbed  the  dialect  of  the 
eailier  colonists.  The  river  Segura,  which  falls  into 
ihe  Mediterranean  in  the  neighborhood  of  Orihuela,  a 
little  to  the  north  of  IMurcia,  is  as  nearly  as  possible 
the  southern  boundary  of  the  Catalan  domain ;  west- 
wiml  the  boundary  coincides  pretty  exactly  with  the 
political  frontier,  the  provinces  of  New  Castile  and 
Aragon  not  being  at  all  encroached  on.  Catalan,  which 
by  the  reunion  oi  Anwon  and  the  countship  of  Barce- 
lona in  U37  became  the  official  language  of  the  Ara- 
goneae  monarch?, — although  the  kingdom  of  Aragon, 
consisting  of  tbe  present  provinoes  of  Svi^gosaa, 
Hneaca,  and  Temel,  has  always  been  Casdlian  in 
speech, — established  a  footing  in  Italy  also,  in  all  parts 
where  the  domination  of  the  kings  of  Aragon  extended, 
viz.,  in  Sicily,  Naples,  Corsica,  and  Sardinia,  but  it  has 
not  maintained  itself  there  ip  modern  times  except  in 
a  single  district  of  the  last  named  island  (Al^liero); 
everj'where  else  ii^  Italy,  where  it  was  not  spoken  ex- 
cept by  the  conquerors,  nor  written  except  in  the  royal 
chancery,  it  has  disappeared  without  leaving  a  trace. 

From  the  13th  century,  the  name  given  to  the  vulgar 
tongue  of  eastern  Spain  has  been  Catalanesdi  ( Cata- 
lanisciis)  or  CataM  (Cain/anuii), — the  idiom  of  the 
Catalans.^  By  Catalanesch  or  CataU  was  understood, 
eseentiallj;,  the  spoken  language  and  the  lao^age  of 
-  prose,  while  that  of  poetnr,  with  a  large  admixture  of 
FroTenfal  forms,  was  eany  called  Lemoti,  Limon,  or 
language  of  Limousin, — Catalan  grammarians,  and 
particularly  the  most  celebrated  of  them,  Ramon  Vidal 
de  Besalii,  having  adopted  Zr«nbwt  as  the  generic  name 
of  the  language  of  the  troubadours.  These  gramma- 
rians carefully  distinguish  the  vulgar  speech,  or  pla 
CaUddy  from  the  refined  trohar  idiom,  which  originally 
A  simply  a  more  or  less  modified  form  of  Provencal. 
Afterwards,  and  especially  in  these  parts  of  tbe  Catalan 
domain  outside  of  Catalonia  which  did  not  care  to  ac- 
knowledge that  they  derived  their  language  frvm 
that  provinoe,  Lemoti  received  a  more  extensive  sig- 
nification, so  as  to  mean  the  literary  language  in  gen- 
eral, whether  of  verae  or  of  prose.  To  this  hour, 
particulatiy  in  Valenda  and  the  Balearios,  Lemoai  is 
employed  to  designate  on  the  one  hand  die  old  Catalan 
ana  on  the  other,  the  very  artificial  and  somewhat 
archuzing  idiom  which  is  curreat  in  the  "jochs  fio- 
lab";  while  the  spoken  dialect  is  called,  according  to 
the  looalities,  Vmendd  (in  Valencia),  MaQorqui  and 
Jfeaorqui  (in  Majorca  and  Minorca),  or  CataJd  (in 
Gfttalonia) ;  the  form  Catalanetch  is  obsolete. 

The  prindpal  features  which  connect  Catalan  with 
the  Romance  of  France  and  separate  it  from  that  of 
Spain  are  the  following :  (1 )  To  take  first  its  treatment 
OI  the  final  vowels,— -Catalan,  like  French  and  Pro- 
Tengal,  having  only  oxytones  and  parozytones,  does 
not  tolerate  more  than  one  syllable  after  tbe  tonic  ac- 
cent :  thus  anima  giYea  arma,  cdmera  in^es  cambra. 
All  the  propaxoxytones  of  modem  Catalan  are  of  recent 
introdootion  and  doe  to  Gastilian  influence.  Further, 
tiie  only  post-tonic  Latin  vowel  preserved  by  the  Cata- 
lan is,  as  in  Glallo-Roman,  a  :  mare  gives  mar,  gratu{$) 
giveagratt  but  a»f  ma  gives  arma;  and;when  the  word 
terminates  in  a  group  of  consonants  requiring  a  sup- 
porting vowel,  that  vowel  is  represented  by  an  e: 
arh{o)rem.  Cat  abre  (Prov.  and  Fr.  arbre-,  but  Cast. 
4irbo^  ;  pop{a)Hva),  Cat.  jioble  (Prov.  pofc?i!,  Fr.  peiiple, 
but  Cast,  puehlo);  sometimes,  when  it  is  inserted  be- 
tween the  two  consonants  instead  of  being  made  to 
follow  them,  the  supporting  vowel  is  represented  by  an 
o:  aodndol  (fiokn a z\\im),  frivol  (frivolus),  cira>l 

1  The  origin  of  the  name  QUalama  unknown. 


(cir cuius).  In  some  cases  a  post-tonic  vowel  other 
than  a  is  preserved  in  Catalan,  as^  for  example,  when 
that  vowol  forms  a  diphthong  with  the  tonic  {Deu, 
Deus ;  Ebriu,  Hebreus);  or,  again,  it  sometimes 
happens,  when  the  tonio  is  followed  by  an  i  in  hiatus^ 
that  the  t  persists  {di'Mvi,  dildvium;  servici, 
servicinm;  Idbi,  libium  ;  cm\  cereus);  but  in 
many  cases  the^e  ought  to  be  regarded  as  learned  forms, 
as  is  shown  by  the  existence  of  parallel  ones,  such  as 
server,  where  the  atonic  i'  has  been  attracted  by  the 
tonic  and  forms  a  diphthong  with  it  (gervici,  $ervn, 
servey).  What  has  just  been  said  ns  to  the  treatment 
of  the  final  vowels  in  Catalan  must  be  understood  as 
applying  only  to  P^^i^  Catalan,  unaltered  by  the  pre- 
dominance of  the  Castilian,  for  the  actual  language  is 
no  longer  faithful  to  the  principle  we  have  laid  down ; 
it  allows  the  final  a  atonic  in  a  number  of  substantives 
and  adjectives,  and  in  the  verb  it  now  coi^'ugates  canto, 
tenw,  sento, — a  thin^  unknown  in  the  (tncient  knguage. 
(2)  As  r^ards  coi^ugation,  only  two  points  need  M 
taken  up  here  :  [a)  it  employs  the  form  known  as  the 
inchoative,  that  is  to  say,  the  lengthening  of  the  radical 
of  the  present  in  verbs  of  the  third  conjugation  by 
means  of  the  syllable  ex  or  tx,  a  proceeding  common 
to  Italian,'  Walachian,  Provenpal,  and  French,  but 
:iltf>gcther  unknown  in  Hispanic  Romance  j  [b]  the 
funuatioii  of  a  great  number  of  past  participles  in 
which  the  termination  is  added,  as  in  Provencal,  not 
to  the  radical  of  tlie  verb,  but  to  that  of  the  perfect: 
tin^iit  formed  from  tinch,  poQut  from  pocA,  conegut 
from  cfmech,  while  Castilian  sa^'s  tenido  (formerly  tuso 
Uaudo,)  poaido  conoddo^  that  is  to  Bay,  it  forms  those 
participles  from  the  infinitive. 

As  for  feattires  common  lUike  to  Catalan  and  His- 
panic (Castilian  and  Portuguese)  Romance,  on  the 
other  hand,  and  which  are  unknown  to  French  Ro- 
mance, there  is  onl>^  one  which  possesses  any  impor- 
tance, the  conservation,  namely,  of  the  I^tin  it  with 
its  original  sound,  while  the  same  vowel  has  assumed 
in  French  and  Provencal,  from  a  very  early  period, — 
earlier  doubtless  than  tne  oldest  existing  monuments 
of  those  languages, — a  labio-palatal  pronunciation  (U). 
It  is  not  to  be  supposed  that  the  separation  of  Catalan 
from  the  Gallo-Roman  family  should  have  occurred 
before  the  transformation  bad  taken  place:  there  is 
good  reason  to  believe  that  Catalan  posaeased  the  U  at 
one  time,  but  afterwards  lost  it  in  its  contact  with  the 
Spanish  dialects.  The  qaestion,  however,  is  one  for 
further  examination. 

Catalan  being  a  TOrietgr  of  the  langue  doe,  it  will  be 
oonrenient  to  note  the  peonliariUes  of  its  phonetic  and 
inflection  as  compared  with  ordinary  Provenyal. 

Timie  Vow^. — With  regard  to  a,  which  is  prouoanoed 
alike  in  open  and  close  syllables  {amar,  amare;  tAn, 
arbor),  there  is  nothing  to  remark.  The  Latin  «,  wfaidi 
is  treated  like  V,  gives  e,  sometimes  close,  sometimes  open. 
On  thi^t  poiut  Ca^Ian  is  more  hesitating  than  Proveacaf ;  it 
does  nut  distinguish  so  clearly  the  pronunciation  of  e  accord- 
ing to  its  origin  ;  while  €  (\)  is  capable  of  yiulding  an  open 
e,  the  i!  is  often  pronounced  cIose.aDd  the  poets  iiave  nodiffi- 
culty  in  making  words  in  ecloseand  in  «open  rhyme  together, 
which  is  not  the  case  in  Provencal.  The  Latin  I  never  yields 
ie  in  Catalan  as  it  does  is  French  and  occasionally  in  Proven- 
cal; sede  t  become  seu  (where  «  represents  the  flssl  d),  pe* 
dem  makes peii,and  ego  en;  In  some  words  where  the  tonic 
i  is  followed  by  a  syllable  in  which  an  t  occurs,  it  may  becomei 
(ir,  h  6  r  i ;  mt<7,  m  6  d  i  u  s  ;  mffs,  m  S 1  i  u  s) ;  and  the  same 
holds  good  for  ^  in  a  similar  situation  (cin,  cerius, 
cereus;  fira,  f  er  i  a),  and  for  e  in  a  close  syllable  before  a 
nasal  [frimpli,  ezemplnmr  mintri  for  MunhW,  ght  tcfr 
gent);  /tonic  long  and  i  short,  when  in  hiatus  with  anotJier 
vowel,  produce  t  {amieh,  amicus;  via,  via).  0  tonic  long 
and  0  short  arc  represented  by  o  clo.ie  and  o  open  (amor, 
am  or  em;  pMe,  popul  as).  0  s)iurt  is  never  diphthong- 
ised into  HO  or  ue :  such  a  treatment  is  as  foreign  to  Catalan 
as  the  diphthongization  of  I  into  it.  Just  as  e  before  a  syl- 
lable in  which  an  >  occurs  is  changed  into  t,  so  in  the  Bams 
circumstances  o  becomes  u  I  full,  folinm;  vuU,  volio  for 

Ivoleo)  and  also  when  the  accented  vowel  precedeau  group 
of  consonants  liked,  p/,  and  the  like  (i(U,oc'lu3;  exnU, 
scop'ius;.   Latiu  u  persistawith  tbe Ijk^npiouunciatioii* 
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and,  as  already  said,  does  not  take  tbe  Fianco-Proven^l 
pronunciatioa  ii.  Latin  au  becomes  «  (com,  causa;  or, 
aarTtm) ;  Old  Catalan  has  kept  the  diphthong  better,  but 
posBib];  we  should  attribute  the  namples  of  au  which  are 
met  with  in  texts  of  the  13th  and  14th  centuries  to  the  lite- 
rary influence  of  Proven oe.  Latin  ua  tends  to  become  o 
(cor,  quare), 

Atwic  Vnicela. — As  for  the  Latia  post-tonic  vowels  already 
spoken  of,  it  remains  to  be  noted  that  a  is  often  reprosented 
in  writing  by  «,  especially  before  t;  in  old  Catalan,  the 
substantives,  adjectives,  and  particifdea  readily  form  tbeir 
singular  in  a  and  their  plural  in  ea:  arma,  arates  (anima, 
animaa);  bona,  bonei  (bona,  bonas);  amada,  amadeB 
(amata,  amatas).  This  «  is  neither  open  nor  close,  but  a 
surd  e  the  proonnciation  of  which  comes  very  near  a.  In 
tbe  same  way  the  supporting  vowel,  which  is  regularly  an 
«  in  Catalan,  is  often  written  a,  especially  after  r  {abra, 
arborem;  astro,  astrnm;  ^ro,  patrem);  one  may  say 
that  in  the  actual  state  of  the  language  poet-tonic  e  and  a 
become  indistingaishable  in  a  sard  sound  intermediate  be- 
tween the  French  a  and  mute  e.  Before  the  tonic  the  same 
change  between  a  and  e  constanUy  takes  place ;  one  finds  in 
manoiicripts  enar,  mar  for  vmar,  amor  (the  same  manner  of 
writing  extends  even  to  the  case  of  the  tonic  syllable,  ten 
and  gmt  from  tantumand  sanotam  being  far  from  rare), 
and,  on  the  other  hand,  oMfrs,  aimr,  fbr  «Mtn^  «rrar.  J  atonic 
is  often  represented  by  e  even  when  it  is  long  {vehi, 
▼  iclnns).  0  atonic  close  which  in  genuine  Catalan  exists 
only  before  the  tonlo  has  become  u  ;  at  the  present  day  inaar, 
oKf^radir  Is  the  real  proonnclation  of  the  words  spelt  trmar, 
ooiUrodtr,  and  In  the  final  syllables  veriwl  or  o^er,  where 
under  Oastillan  influence  an  o  has  oome  to-be  added  to  the 
normal  Catalan  form,  this  o  has  the  value  of  a  « ;  ttrevo 
(genuine  Catalan,  trap)  is  pronounced  tnmi;  bravo  (gen- 
nine  Chtalsn,  inm)  Is  pnuionnced  Inww.  V  atonic  keeps  Its 
ground. 

The  only  strong  diphthongs  of  the  spoken  language  are 
Ai,  dtt  (rather  rare),  H,6tt,iu,K,  6u,  un.  Ai  produced  by 
s  +  ^  by  a  -|-  a  palatal  consonant  has  for  the  greater  part 
of  the  time  become  an  « in  the  modem  language ;  /odtrn  has 
yielded  fmi,  feit,  and  then  fet,  the  last  bein^  the  actual 
form;  ortM  has  given  er  alongside  of  aire,  art,  which  are 
learned  or  semi-learned  forms.  Of  the  two  weak  diphthongs 
iA  and  lUL  the  latter,  as  has  been  seen,  tends  to  oecome  o 
dose  in  the  atonic  syllable,  and  is  pronounced  a  .*  ifuaratUa 
has  become  eormta,  tiien  cwanta.  After  the  tonio  ua  often 
becomes  a  in  the  Catalan  of  the  mainland  (<wa^  aqua, 
UflMo,  lingua),  while  in  Minorca  it  becomes  « (oy^o,  ffsn^o). 

GMwrnonte. — Final  t  readily  disappears  after  a  or  I  (ton. 
tantnm;  avum,  Dmin,  partin,  for  omant,  venint,  etc;  mot, 
multam ;  ocui,  ocultnm) ;  the  t  reappears  in  composition 
before  a  vowel  {fon,  fontem,  but  Fbnt-a^).  On  the 
otlker  hand,  a  (  without  etymological  origin  is  fre- 
quently  added  to  words  ending  in  r  (cart  for  car,  quart; 
mart  for  mar,  mare;  amart,  ohirt,  infinitive  for  amar, 
oMr)  and  even  to  some  words  terminating  in  a  vowel 
{g«itit,  ingenium;  wnmit,  premium)  or  the  addition  of 
the(  has  taken  place  by  assimilation  to  past  participles  in  it. 
The  phenomenon  occurs  also  in  Frovensal  (see  Jtomania,~vii. 
107,  viii.  110).  Median  intervocal  d,  represented  by  a  (z)  in 
the  first  stage  of  the  language  has  disappeared:  fidelis 
gave/eMi,  (hen  feel,  and  finally /d;  videtis  became  retett, 
then  veetB,  vete,  and  via.  Finaio  after  a  vowel  has  produced 
u  {peu,  pedem;  niu,  nidum ;  mou,  modum) ;  but,  when 
the  d,  in  consequence  of  the  disappearance  of  the  preceding 
Towet,rests  upon  a  GonsonMit,it  remains  and  passes  into  the 
ootreqNmding surd :  frigiduBgiTeB/r«d(pronoaneed  fret). 
The  group  dr,  when  produced  the  disappearance  of  tho 
intermedUte  vowel,  becomes  ur  {creure,  credere;  oetore, 
occidere;  veure,  vidSre;  aeure,  sedSre),  Final  %  if 
originally  it  stood  between  two  vowels,  fUls  ims  (fto, 
bonnm ;  vi,Tinnm);  but  not  when  it  answers  to  sm  (thits 
donnm  makes  do,  but  domnnm  dm;  sonnm  mans  to, 
butaomnumwn).  Jifd  is  reduced  to  n  (dcmanar,  oononor  for 
<{0maiu{ar,  eomandor).  Assibilated  o  before  e,  i  is  treated  like 
d ;  within  a  word  it  disappears  after  having  been  repre- 
sented for  a  while  by  a  (fnoere  gives  Biuir,  Uuhbr;  recl- 
pere  gives  rsMfrra,  reibre,  rebre) ;  at  the  end  of  a  warA  it  is 
replaced  by  u  (veu,  vioem;  feu,  fecit).  The  group  o'r 
gives  ur.  Just  like  d?r  (jaiuv,  jacfire;  naure,  nooere; 
lilaHre,placfire);  but  facere,  dicexe,  d u cere, make /ar 
Xfer),  dir,  dmr.  Initial  I  has  heien  preserved  only  in  certain 
monosyllables  <tbe  arUde  Zo,  lot) ;  everywhere  else  it  has 
been  replaced  by  I  moaill6e  (Prov.  Hi),  which  in  the  present 
orthography  is  written  II  as  in  Osstilian,  but  formerly  osed 
to  be  represented  by  ly  or  yl  (lietro,  litera;  Umgna, 
lingua).  P readily  disappears  after  m,  likef  after  a  (eoai, 
oampum;  l0nu,  tempus).  £  is  r«ilaced  by  tiie surd p at 
the  end  of  a  word  (fro&or  in  the  infinitive,  but  trop  In  the 
present  tonse) ;  so  also  in  the  interior  of  a  word  when  it  pre- 


cedes a  consonant  (*upMnir,  subvenire,  topte,  sub'to). 
Median  intervocalic  /gives  v  (Eative,  Stephanus) ;  ithw 
disappeared  from  profandus,  which  yielded  the  form 
i>r«im,thenpre{i(m(0  being  introduced  to  obviate  the  faiatm). 
V,  wherever  it  has  been  preserved,  has  the  same  i«onnacis- 
tion  as  6 at  the  end  of  a  word  uid  between  vowels  it 
becomes  vocalized  into  u  (man,  sua  vis;  viare,  vivere).  0 
guttural,  written  gu  before  e  and  «,  keeps  its  ground  as  a 
central  and  as  a  final  letter ;  in  the  latter  position  it  is  gen> 
erally  written  eft  [amich,  amicam;  jooA,  jocum).  Qgai- 
tural  is  replaced  as  a  final  letter  by  surd  c  (tonga,  but  Ime,* 
Irigar,  but  (rich).  1^  after  a  consonant  gives  »  (eoMor,  eap- 
tiare);  between  vowels,  after  having  been  represented 
softs,  it  has  disappeared  (rationem  gave  raai,  raya6,the& 
raM) ;  at  the  end  of  every  word  it  behaves  like  to,  that  Is  to 
say,  changes  into  «  ( preu,  pretium) ;  instead  of  to  tiiasee* 
ond  person  plural  of  tbe  verb — at  (i)s,  et  (1)  s,  it  (I)  s— now 
has  on,  eti,iu  after  having  had  ato,eto,ito.  Dj  gives  ^hebwe^ik 
vowels  (verger,  viridiarnm),  and  das  a  terminal  (written 
either  ig  or  tx:  goig,  gaudinm,  mu,  wiUie,  medinm).  Sjf 
and  ae  before  «  and  t,  as  well  as  x  and  jm^  yield  the  sound 
represented  in  Catalan  by  x  (ongoza,  angnstia;  eonaxer, 
cognoBcere;  dix,  dixit;  matax,  metipse).  J  almort 
everywhere  has  taken  the  sound  of  the  French  j  (jtitge,  etc). 
Lj  and  II  give  I  monillte  (U  in  the  imsent  orth<^np^y : 
fillnm;  wsmO,  oonsillnm;  imQ,  nullum).  In  His 
larger  portion  of  the  Catalan  domain  this  I  mouillfe  has  be- 
come y;  almost  everywhere  Jty  is  pronounced  for  jW,  contew 
for  oonMlI.  Nj  and  «m  give  a  mouill6e  (i^  both  old  ana 
modem  spelling ;  temgar, » e n lore m ;  any;  annum).  Some- 
times the  ny  becomes  reduced  to  y;  one  oocadonally  meet* 
in  manuscripts  with  Myor,  ay,  for  Mayor,  aay,  hut  this  pro- 
nunciation has  not  become  general,  as  has  been  the  case 
with  the  y  having  its  origin  in  II,  lingual  r  at  the  end  ot 
a  word  has  a  famdeney  to  disappSM  when  preceded  a 
vowel:  thus  the  inflnltiveB  amare,  temere,  *legireai» 
pronounced  ami,  temA,  Begi.  It  is  never  preserved  exoepfe 
when  protected  by  the  non-etymological  t  already  spoken  of 
(Otytrf  or  but  never  Uemr)i  the'r  reappeam,  never^e- 
lees,  whenever  the  inflnitfve  is  followed  by  a  pronoun 
donarme,  dirXo).  St  is  reduced  to  •  (cm  for  eora,  corpus). 
H  is  merely  an  orthographic  sign ;  it  is  used  to  indicate 
that  two  consecntive  vowels  do  not  form  a  diphthong  (vdii, 
rafio),  and,  added  to  e,  it  denotes  the  pronunciation  of  the 
guttural  c  at  the  end  of  a  word  (amiok). 

It^fieetion. — Catalan,  nnlike  Old  Proven  pal  and  Old  French, 
has  never  had  deelensions.   It  is  true  that  in  certain 
texts  (especially  metrical  texts]  oertein  traces  of  caoe- 
endinga  are  to  be  met  with,  as  for  example,  Detta  and  Deu, 
amort  and  amor,  elar«  and  elar,  /orto  and  fort,  tttj/t  and  (oto, 
a&day  and  abdot,  aenger  and  wi^or,  emperaire  and  empcr«dor ; 
but,  since  these  forms  are  used  converttbly,  the  nominativs 
form  when  the  word  is  in  the  ol^JeotiTei,  and  the  aocosaAlvo 
form  when  the  word  ia  the  sul^ect,  we  can  only  recognize  in 
these  cases  a  confused  recollection  of  tiie  Proven^  rules 
known  only  to  the  literate  but  of  which  the  transcriber*  at 
manuHcripta  took  no  account.   Catalan,  then,  makes  no  dis- 
tinctions save  in  the  gender  and  the  namber  of  ite  noons. 
As  regards  the  formation  of  the  plural  only  two  observations 
are  necessary.   (1)  Words  which  have  their  radical  termi- 
nation iu  n  but  which  in  the  ain^lar  drop  that  a,  re- 
sume it  in  the  pluial  before  a ;  homm-em  makes  oaM  in  tiia 
singular  and  omtm  in  the  plural ;  omn-wa  mikes  sse  and 
aaeat.   (2)  Words  terminating  in  t  surd  or  sonant  and  In  s 
anciently  formed  their  plural  by  adding  to  the  singular  the 
syllable  ea  (braa,  braaaea;  prea,  pretet;  motoir,  maMzes)j  but 
saheeqoently,  from  about  the  15th  century,  tbe  CtastiUan 
influence  aautatated  os,  so  that  one  now  hears  ftroMos,  prttaa, 
maUixot.   The  words  i-a  tx,  to,  tt  have  been  assimilated  to 
words  in  t  (x) ;  ttoia  hotA  we  originally  had  the  plural 
hmAea,  bat  now  (ossm  ;  ttom  triiL  trufes,  but  now  IriitoiL 
For  these  last  in  «f  there  ezista  apmial  Amnation  whlA  la 
more  in  accorduice  with  the  genioB  of  the  language,  aad 
consists  in  the  suppression  of  the  t  before  the  ( ;  from  afu< 
for  example,  we  have  now  aide  by  side  the  two  platals, 
a^ueslM  in  tiie  Oastilian  manner,  and  aquett.  The  article  is 
lo,  lot  (proDOonoed  fa,  fa>  in  a  portion  of  the  donudn),  fern, 
lo,  Iea  _(liM).  Some  Instanceeofb  occur  in  the  awdeat  tongue, 
applying  indiflbrently  to  the  nominative  and  the  olitjective 
case ;  si  applying  to  the  singular  is  also  not  wholly  ankcown. 
On  tiie  northwestern  border  of  Catalonia,  and  in  the  island 
of  Mfyorca,  the  article  is  not  a  derivative  ftom  iOm  but  frosa 
tpae  (sing,  masa  et  mr  m,  fem.  ta;  pi.  masc.  m,  and  also  ttt^ 
which  appears  to  oome  from  tttot, — eti for  etto,  like  aqaetitvt 
otfiMMto, — fem.  tat).   Compare  the  correepoadlng  Sardiniaa 
forms  «H,  M,  pi,  tot,  tai.   On  the  prononas  it  has  onkp  to  ba 
remaAed  that  the  nrndem  language  has  borrowed  from 
Outilian  tJu  oomporite  fixrms  aosaiirit  and  nesaWrsi  (pitK 
nonnoed  also  noMlIrM  and  woaatrut)  as  also  the  fonn  ' 
vuatf  (Caetillan  aafed  fbr  voerfni  mctmiI}. 
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Cbiy'tVBlHni.— Catalan,  and  especially  modern  Catalan,  bas 
gnatly  narrowed  the  domain  of  the  3d  conjugation  in  ere  ; 
a  large  namber  of  verbs  of  this  coigugation  have  been 
b«atedaf  if  they  belonged  to  the  3dinfire;debere  makes 
dnm,  videre,  vmre,  and  ^ongside of  Aoier,  which  anawers 
to  habere,  there  is  a  form  hemn  which  points  to  habere. 
A  curions  fiact,  and  one  which  has  arisen  since  the  15th 
centary,  is  the  addition  of  a  paragogic  r  to  those  infinitives 
which  are  accented  on  the  radical ;  in  a  portion  of  the 
Cktalaa  domain  one  hears  cr«ttrer,  WMrsr.  Some  verbs 
origin^ly  belonging  to  the  ooDijDgatifflD  in  ire  have  passed 
over  into  that  in  ir  ;  for  example  tenSre  giveetentr  along- 
side of  tindre,  remaoere  romaitir  and  nmandre.  In  the 
gemndlTeand  in  the  present  nutioipleOatalan  diffetsflrom 
Provengal  In  still  dlstingalshing  the  cotOB^^^ioo  in  •rfnnn 
tliat  in  «r,  r«,— saying,  for  example,  tattttU.  As  in  Pro- 
vea^al,  the  past  participle  of  a  large  namber  of  verbs  of  the 
3d  and  3d  coqjtigatlona  is  formed,  not  from  the  infinitive, 
bot  from  the  perfect  {pogvLMlMt,  tinma  snggeat  the  perfects 
moA,  wiM.  fmeib,  and  not  uie  inflaiQveB  jwdar,  volsr,  tsMr), 
In  the  present  indioative  and  sabjnnctlve  many  -v&rbt  in  ir 
take  the  inchoative  form  already  deecribed,  by  lengthening 
the  radical  in  the  three  persons  of  the  singnlar  and  in  the 
third  person  of  the  ploraf  by  means  of  the  syllable  «m  (iee) ; 
agrahir  has  the  present  indicative  aoraeaeA,  ograKeixes, 
Mgnkeix,  offraiatm,  the  present  subjnncuve  offraetca.  -as,  -a, 
-m  <or  more  nsnally  now  agraeamu,  -iM,  -i,  -in).  The  old 
perfect  (HT  the  ocmjngation  in  or  bad  6  {also  i)  in  the  first 
pen.  sing,  and  -A  in  the  third ;  alongside  of  the  -6,  which 
IS  proper  to  Catalan  exdnsively,  we  also  find,  in  the  flist 
period  of  the  language,  -«<  as  in  Provencal.  Sataeeqnently 
the  perfect  of  the  three  oopjagations  has  admitted  forms  in 
•r  (aaiiru,  osi^rsst,  am&rm,  amaren),  derived  fma  the 
andent  pluperfect  etaiara,  etc.,  which  has  held  its  ground 
down  to  tiie  present  day,  with  the  meaning  of  a  oondltitaial 
in  smne  verbs  (one  still  hears /ora,JUHrwav).  Bat  tbe  simple 
petfaot  is  no  longer  employed  in  the  qtoken  language, 
wbliA  has  substituted  for  it  a  peilphrastic  perfect,  com- 
poaed  of  the  infinitive  of  the  verb  and  the  present  of  the 
auxiliary  sNor :  vojjr  pendra,  for  example,  does  not  mean  "  I 
am  going  to  take,"  bat  "  I  have  taken."  The  earliest  ex- 
ami^of  Biisperipbrastie  pextbCt  ewries  ns  hack  to  the  15th 
centary.  The  most  usual  form  of  the  subj.  pres.  in  spoken 
Chtalan  is  t^t  in  -i  for  aU  the  three  coqjugations  (ami,  -u, 
•4,  -emy  -SN,  iewtL  -is,  etc.;  smii,  -w,  etc.) ;  it  aj^wars  to 
lie  an  abbreviation  from  -io,  and  in  efi'ect  certain  snl^jnno- 
tivee,  such  as  eiatio,  timia,  (in^iua,  vhtguia  (for  eonto,  tma, 
tktga,  vim^a),  evidently  formed  upon  tia  (sut^.  of  eiaer), 
have  been  and  still  are  used.  The  same  i  of  the  jnesent 
sufajanctive,  whatover  may  be  its  origin,  is  still  found  in 
the  imperfect:  oai^,  -smw,  -m,  -ssttm,  etc 

CWotaaiMsM  ^Alifiun  (Ssrdfiiia).— As  compared  with 
that  of  the  mainland,  the  Catalan  of  Alghero,  introdnced 
Into  this  portion  of  Sardinia  by  the  Aragoneee  conquerors 
and  colonists,  does  not  present  any  very  important  difier- 
enoes ;  some  of  them,  snch  as  they  are,  are  explicable  by 
the  faiJIaenoB  of  the  indigenous  dialects  of  Sassari  and  Jjo- 

SidoTo.  In  idionetics  one  observes — (1)  the  change  of  ij 
to  |r  as  an  initial  before  t  (yitx,  ytgia;  lego,  Ugu),  a  change 
which  does  not  take  place  in  the  Catalan  of  the  mainland 
except  in  the  interior,  or  at  the  end  of  the  word ;  (2)  the 
Areqnent  change  of  I  between  vowels  and  of  t  after  e,g,f,  p 
or  b  into  r  {tOHra,  tabula  ;  coadero,  eaudela  ;  aangrot,  ringuitttm; 
framta,  jlama).  In  coixJugation  thereare  some  notable  pecu- 
liarities. The  1st  pera.  sing,  does  not  take  the  o  which  con- 
tinental Catalan  has  borrowed  from  Castilian  (ean(,  not 
canto,  ete.) ;  the  imp.  ind.  of  verbs  of  the  2d  and  3d  eoqjn- 
■ations  has  «ra,  iva  instead  of  to,  a  form  which  also  occnn 
in  the  eonditional  {eaniariva,  drtmtrifw) ;  the  simple  per- 
jtet,  of  which  some  types  are  still  preserved  in  the  actual 
language  (e.  g.,  emighi,  aghi),  bas  likewise  served  for  the 
formation  not  only  of  the  past  participle  but  also  of  the  in- 
flnitive  lagMer,  haber£,  can  only  be  explained  by  aeh,  3d  per- 
aoa  of  the  perfect) ;  the  infinitives  with  r  par^[ogic  (viursr, 
JSMFSr,  pimirer)  are  not  used  (viwe,  teure,  pUmre  Instead) ; 
in  the  eoi^ngation  of  the  present  of  the  verb  cMor  or  e«ser, 
the  2d  pera.  sing,  tea  formed  npon  the  persona  of  the  plural, 
while  continental  Catalan  says  eta  (anciently  eel),  as  also,  in 
the  plural,  sesi,  sm,  instead  of  aosi,  Ms,  are  to  be  noted ; 
fsanrr  has  passed  over  to  the  ooiqngation  in  re  {trenda  = 
<SM^rc),  but  it  is  at  the  same  time  true  that  in  ordinary 
Catalan  ahm  we  have  tindrer  alongside  of  tentr  the  habitoal 
form ;  dictsre  gives  not  dir  but  diure,  which  is  more  regular. 

IL  Castilian.— This  name  (deriTOd  from  the  king- 
dom of  Castile,  the  most  powerful  element  in  the 
Spanish  monarchy)  is  Uie  moBt  oooTenientdesifpiation 
to  apply  to  the  Ungnigtio  domain  which  compriBes  the 
whole  m  oentral  Spain  and  the  vast  regions  ot  America 


and  Asia  oolonised  from  the  16th  centunr  onwiunis  by 
the  Spaniards.  We  might  also  indeed  call  it  the 
Spanish  domain,  narrowing  the  essentially  geographi- 
oal  meaning  of  the  word  Espanol  (derived,  like  the 
other  old  form  EspaHon,  from  Jii^ania),.  and  using 
it  in  a  purely  political  sense.  But  the  first  expression 
is  to  be  prefen«d,  all  the  more  because  it  has  been 
long  in  use,  and  even  the  inhabitants  of  the  domain 
outside  the  two  Castile^  fully  accept  it  and  are  indeed 
the  first  to  call  their  idiom  Castellano.  It  is  agreed 
on  all  hands  that  Castilian  is  one  of  the  two  branches 
of  the  vulgar  Latin  of  Spain,  Portuguese-Galiaan 
bfflDK  the  ouier  ;  both  idioms,  now  separated  by  very 
marked  differences,  can  be  traced  back  directly  to  one 
common  source — the  Hispanic  Romance.  One  and 
the  same  vulgar  tongue,  diversely  modified  in  the 
lapse  of  time,  nas  produced  Castilian  and  Portuguese 
as  two  varieties,  while  Ci^an,  the  third  language  of 
the  Peninsula,  connects  itself,  as  has  already  been 
pointed  out,  with  the  Gallo-Roman. 

Within  the  Castilian  domain,  thus  embracing  all  in 
Spain  that_  is  neither  Portuguese  nor  Catalan,  there 
exist  linguistic  varieties  which  it  would  perhaps  be  an 
exa^;geration  to  call  dialects,  considering  the  meaning 
ordinarily  attached  to  that  word,  but  which  are  none 
the  less  worthy  of  attention.  Generally  speaking, 
from  various  circumstances,  and  especiall;^  that  of  the 
reoonquest,  by  which  the  already-formed  idiom  of  the 
Christian  conquerors  and  colonists  was  gradually  con- 
vened from  mnth  to  south,  CasUlian  has  maintained  a 
oniformity  of  which  the  Romance  languages  afford  no 
other  example.  We  shall  proceed  in  the  first  instance 
to  examine  the  most  salient  features  of  the  normal 
OagtiUan,  spoken  in  the  nrovinces  more  or  less  closely 
oorresponding  to  the  old  limits  of  Old  and  New  Cas- 
tile, BO  as  to  be  able  afterwards  to  note  the  peculiarities 
of  what,  for  want  of  a  better  expresedon,  we  must  call 
the  Castilian  diatecta 

In  some  respeots  Castilian  is  hardly  further  removed 
from  classical  Latin  than  is  Italian ;  in  others  it  has 
approximately  reached  the  same  st^e  as  Proven^aL 
As  regards  the  tonic  accent  and  the  treatment  of  the 
vowels  which  come  after  it,  Castilian  may  be  swd  to 
be  essentiijly  a  paroxytonic  language,  though  it  does 
not  bltocether  refuse  proparo^tonie  aooentuation  and 
it  wonla  be  a  mistake  to  regard  vocables  like  Zdntparo, 
Idffrima,  rdpuio,  etc.,  as  learned  words.  In  this 
feature,  and  m  its  almfwt  universal  conservation  of  the 
final  vowels  i,  u  (o),  Castilian  comes  very  near 
Italian,  while  it  separates  from  it  and  approaches  the 
Qallo-Roman  by  its  modification  of  the  consonants. 

rowefa.— Normal  Castilian  ^thfuUy  preserves  the  vowels 
^  {,  jf,  fi  ;  the  comparatively  influent  iBstanoes  in  whleh 
«  and  o  are  treated  like  9  and  9  must  be  attributed  to  the 

working  of  analt^.  It  diphthongizes  finie,8  ioue,  whioh 
may  be  regtu^ed  as  a  weakening  of  uo  (see  Bomanta,  iv.  30). 
Sometimes  te  and  ue  In  the  modem  language  are  changed 
into  iand  «:  itUa  from  sSlla  (Old  Usst.  neUa),  vtnwra from 
v^spera  (Old Oast.  vte«p«ra),ca*(taofrom  castSlfum  (Old 
Cast.  MWtieUo),  /rente  from  f  ron  te  m  (Old  Oast.  fraenU),  jteos 
from  flOccuB  (Old  Cast.  Jiueeo).  The  words  in  which  8  and 
6  have  kept  their  ground  are  either  learned  words  like 
midieo,  mSrito,  or  have  been  borrowed  J^m  dialects  which 
do  not  Buffer  dipthongis.<ition.  In  many  cases  the  old  Ian* 
goage  is  more  rlgorons;  thus,  while  modem  Castilian  has 
given  the  preference  to  nteate,  amo,  modo,  we  find  in  old 
texts  miente,  euemo,  nuedo.  Lot.  an  makes  o  in  all  words  of 
popular  origin  (com,  oro,  eto.). 

CbMonmil*.— On  the  liquids  I,  si,  «,  r,  there  is  Httle  to  be 
remarked,  except  that  the  last-named  letter  has  two  pro- 
ntmciations— one  soft  (voiced),  as  in  amor,  bnrta,  the  otiier 
hard  (voiceless),  as  in  rendir,  tierm  (Old  Osst  in  this  case 
goes  BO  far  as  to  double  the  initial  consonant :  rrendtr) — and 
that  n  is  often  inserted  before  •  and  d :  eneayo,  meneage,  ren- 
dir (xeddere).  L  mouill^e  (written  U)  represents  no^ 
only  the  Latin  I,  U,  Jj,  but  also,  at  the  beginning  of  worda 
the  combinations  d,  gl,  pi,  bl,  fi:  Uama  (flamma),  Uatt 
(clavis),  Uorar  (plorare);  the  tendency  of  the  modem 
langoage  is,  as  in  Catalan,  to  reduce  tt  to  y ;  thus  one 
readily  heaisyeno  (plennm).  J^Tmouillte  (ft)  oorrespondi 
to  the  Latin  wi,  mh,  i^,  and  aunetimes  to  initial  oAe 
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(aniiiiin>,  daHo  rdamDum),  Undo  (nodum).  Passing  to 
the  dentals,  except  as  an  initial,  t  in  words  that  are  popu- 
larly carrtJDt  and  belong  to  the  old  stock  of  the  lang:uage, 
can  only  be  derived  from  Lat.  tt,  pt,  and  sometimes  et,  as  in 
iiMtor  (mittcre),  catar  (cap tare),  puiUo  (pu  nctum) ;  but 
It  is  to  be  observed  that  the  habitnal  mode  of  representing 
ct  in  normal  Castilian  is  by  cA  {prou.  tch),  as  in  dfreclw 
{directam),  pecho  (pectQ8),so  that  we  may  take  those 
words  in  which  t  alone  represents  ci  as  secondary  forms  of 
learned  words ;  thus  we  have  be}tdito,  otubre,  aanio  as  sec- 
ondary forms  of  the  learned  words  bendicto,  octubre,  sancto, 
alongside  of  the  old  popular  formii  iendicho,  odiubre,  aancho, 
D  corresponds  in  Castiltau  to  Latin  t  between  vowels,  or  t 
before  r:  amado  (amatus),  padre  (patrem).  At  the 
present  day  the  d  of  the  sutBxes  ado,  ido,  is  no  longer  pro- 
nounced throughout  the  whole  extent  of  the  domain,  and 
the  same  holds  good  also  of  the  final  d :  aaHi,  poni,  for  saiud, 
pmed  (iVom  salutem,  ponite).  Sometimes  d  takes  the 
interdental  sound  of  e  (English  th),  or  is  changed  into  I; 
witness  the  two  pronuuciations  of  the  name  of  the  capital 
—Madru  and  Madril  (adj.  MadrUeno).  The  study  of  the 
spirants,  c,  a;  g,  j  is  made  a  very  delicate  one  by  the  cir- 
camstance  that  the  interdental  pronnnciation  of  «,  s  on  the 
one  hand,  and  the  guttural  pronunciation  of  g,j  on  the 
other,  are  of  comparatiTely  recent  dftte,  and  convey  no 
notion  of  the  value  of  these  letters  before  the  17th  century. 
It  is  admitted,  not  without  reason,  that  the  spirants  c,  z, 
which  at  present  represent  but  one  interdental  sound  (a 
lisped  B,  or  a  sound  between  »  and  Eng.  th  in  thing),  had 
down  till  about  the  middle  of  the  16th  century  the  voice- 
leas  sound  ti  and  the  voiced  sound  dxreepectively,  and  that 
in  like  manner  the  palatal  spirants  g,  j,  x,  before  assaming 
the  uniform  pronunciation  of  the  guttural  spirant  ( =  Qenn. 
ch  in  Suek),  had  previously  represented  the  voiced  sound 
of  i  (Fr.  j)  and  toe  voioelesa  sound  of  I  (Fr.  ch),  which  are 
still  found  in  Portuguese  and  in  the  Chilian  dialects  of 
the  northwest.  The  substitution  of  these  interdental  and 
guttoral  sounds  for  the  surd  and  sonant  spirants  respec- 
tively did  certainly  not  take  place  simultaneously,  but  the 
vaeiuatiolu  of  t^e  old  orttkography,  and  afterwards  the  de- 
cision of  the  Spanish  Academy,  which  suppressed  x  ( =1; 
a;  was  retained  for  c*)  and  allows  only  e  and  g  before  e  and  i, « 
and  j  before  a,  o,  u,  make  it  impossible  for  us  to  follow,  with 
the  help  of  the  written  texts,  the  course  of  the  transforma- 
tion, a  now  has  the  voiceless  sound  even  between  vowels : 
COM  (pTononnoed  cmmJ;  final  a  readily  falls  away,  espe- 
cially oefore  liquids :  (odo  loa  for  todoa  loa,  vamono  for  vamoa 
iioa.  The  principal  soaroes  of  j  (g)  are— Lat.  j  and  g  before 
«  and  •  (^ueirQ, j o c n m ;  gmte,  gentem);  Lat.  initial  a 
(jaboti,  saponem);  Lmt.  x  (crn'o,  coxum);  Ij,  d  (eonaejo, 
consilium;  ajo,  oc'lum).  The  sources  of »  (c)  are  Lat. 
ce,  tg,  tj,  a  {cUio,  caelum;  calaa,  calcea;  roxm,  ratio- 
nem;  sampoffa,  eymphonia).  As  regards  thespirants/ 
and  V,  it  ia  to  be  observed  that  at  the  beginning  of  a  word 
/  has  in  many  instances  been  replaced  by  the  aspirated  h 
(afterwards  silent),  wliile  in  others  no  lees  current  among 
the  people  the  tranutarmation  has  not  taken  place ;  thus  we 
have  hyo  (filium)  slongude  ot  fieata  (festa).  In  some 
cases  the/  has  been  preserved  in  order  to  avoid  confusion 
that  might  arise  from  identity  of  sound:  the  /  in  Jtd 
(fidelis)ha8  been  kept  for  the  sake  of  distinction  from 
Atel(fel).  As  for  v,  it  has  a  marked  tendency  to  become 
confounded,  especially  as  an  initial  letter,  with  the  sonaut 
explosive  b  ;  Joseph  Scaliger's  pun — bibrre  eat  vivere — is  ap- 
plicable to  the  CastUians  as  well  as  to  the  Gascons.  H  ia 
now  nothing  more  than  a  graphic  sign,  except  in  Andalusia, 
where  the  aspirate  sound  represented  by  it  comes  very  near 
i.  Wmds  beginning  in  hue,  where  the  A,  not  etymologically 
derived,  marks  the  Inseparable  aspiration  of  the  initial 
diphthong  ne,  are  readily  pronounced  gue  throughout  almost 
the  whole  extent  of  the  domain:  g&de  for  iuele  (olet) ; 
gueao  for  hvmo  (os).  This  gve  ezteuds  aJso  to  woxds  begin- 
ning with  Inu:  gueno  for  bueno  (bonn  m). 

Injleetion. — There  is  no  traoe  of  declension  either  in  Oas- 
tilian  or  in  Portnguese,  Some  nominative  forms — Di6a 
(anciently  Dioa,  and  in  the  Oastilian  of  the  Jews  i>io),  C&r- 
hi,  M&reae,  mutn  (aArtor)— have  been  adopted  instead  of 
fbmia  derived  from  the  accusative.  Iwt  the  vulgar  Latin 
of  the  Peninsula  in  no  instance  presents  two  forms  (sob- 
jective  and  objective  case)  of  the  same  substantive.  The 
article  is  derived  from  ille,  as  it  is  almost  everywhere 
throughout  the  Bomance  rKloos:  a,  la,  and  a  neuter  to; 
toa,  las.  T%e  plural  of  the  first  and  second  personal  pro- 
noun has  in  the  modem  language  taken  a  composite  form 
— uoaotroa,  Toaotroa — which  has  been  imitated  in  Catelan. 
Quien,  the  interrogative  pronoun  which  has  taken  the  place 
of  the  old  ^id,  seenu  to  come  from  a  a  em. 

Cmjugatim. — The  anOug&tion  of  Oastilian  (and  Portu- 
goflw)  derives  a  pernliar  interest  from  the  uchaic  features 
which  it  retains.  The  vulgar  Latin  of  Spain  has  kept  the 


I^uperfect  indicative,  still  in  current  use  as  a  secondary 
form  of  the  conditional  (eanfira,  midt^q,  ^rtiira),  and 
what  is  more  remarkable  still,  as  not  occurring  anywhere 
else,  the  future  perfect  {cant&re,  vendiire,  partifre,  formerly 
eanidro,  rendiiro,  partiiro).  The  I^tin  future  has  been 
replaced,  as  everywhere,  by  the  periphrasis  (can tare 
habeo),  but  it  is  worth  noticipg  that  in  certain  old  texts 
of  the  13th  century,  and  in  the  popnlar  songs  of  a  compara- 
tively ancient  date  which  have  been  preserved  in  Astnriaa, 
the  auxiliary  can  still  precede  the  infinitive  (habeo 
cantare),  as  with  the  Latin  writers  of  the  decadence: 
"  Mucho  de  mayor  pre^io  a  seer  el  tu  luanto  Que  non  ser£ 
el  nuestro"  (Berceo,  S.  iaar.,  str.  70),  where  a  aeer  (habet 
Bed  ere)  corresponds  exactly  to  «rA  (sed  ere  habet).  The 
vulgar  Latin  of  the  Peninsula,  moreover,  has  preserved  the 
2d  pers.  pi.  of  the  imperative  {catitnd.  vended,  parlid),  which 
has  disappeared  from  nil  the  other  Romance  languages. 
Another  special  feature  of  Castilian-Portugueae  is  the  com- 
plete absence  of  the  form  of  conjugation  known  as  incho- 
ative (intercalation)  in  the  preoent  tense,  of  the  syllable 
iac  or  eae  between  the  radical  and  the  inflection),  although 
in  all  the  other  tenses,  except  the  present,  Spanish  shows 
a  tendency  to  lay  the  accent  upon  the  same  syllable 
in  all  the  six  persons,  which  was  the  object  aimed  at 
by  the  inchoative  form.  Castilian  di^aees  the  accent  on 
the  1st  and  2d  pers.  pi.  of  the  imperfect  {vmtSbamot,  cattlA- 
baia),  of  the  pluperfect  indicative  {cant&ramoa  cant&raia),  and 
of  the  imperfect  subjonctive  {eant&aemoa,  cani&*<ei») ;  possibly 
the  impulse  to  this  was  given  by  the  forms  of  future  i>erfect 
eant&remoa,  eanf&vtf  {carUaAmna,  oantatritia).  The  2d  pcr^ 
sons  plural  were  formerly  (except  in  the  perfi^)  -adea, 
-edea,  -id«a;  it  was  only  in  the  course  of  the  16th  century 
that  they  sot  reduced,  by  the  falling  away  of  d,  to  aia,  eia, 
and  t«.  The  verb  essere  has  been  mixed,  not  as  in  the 
other  Bomance  langoi^^  with  stare,  but  with  sedere.  as 
is  proved  by  older  forms  aeer,  siedet,  aieden,  aeyettdo,  obvi- 
ously derivEtd  firom  sedere,  and  which  have  in  the  texts 
sometimes  the  meaning  of  "  to  be  seated,"  sometimes  that 
of  "  to  be,"  andjKimetimea  both.  In  old  Latin  charters  also 
sedere  is  fk«qnently  met  within  the  sense  <^  esse:  t.§., 
"  aedaU  istnm  meuro  doaativum  quietnm  et  seoorum " 
(anno  1134),  where  Mdeof  The  2d  pen.  sing,  of  the 

present  of  Mr  is  eret,  which  is  best  explained  as  borrowed 
from  the  imperfect  (erot),  this  tense  being  often  osed  in  Old 
Spanish  with  the  meaning  of  the  present ;  alongside  of  ere* 
one  finds  (bnt  only  in  old  documenta  or  in  dialects)  mm, 
formed  like  wis  (2d  pers.  pi.)  upcHi  mmim.  The  accentna- 
tion  in  the  inflection  of  perfects  In  the  conjugation  called 
strong,  like  AuMfron,  ftisieron,  which  correspond  to  habne- 
runt,  fecernnt  (while  in  the  other  Bomance  languages 
the  Latin  type  is  firun  t:  Fr.  «irenl,jSrefit),  may  be  regarded 
as  truly  etymological,  or  rather  as  a  result  of  the  assimila- 
tion of  these  perfects  to  the  perfects  known  as  weak  (mii- 
ron),  for  there  are  dialectic  forma  having  the  accent  on  the 
radical,  such  as  dixon,  Alnm.  The  past  participle  of  verbs  in 
er  was  formerly  udo  (utus)  in  most  cases;  at  present  id* 
serves  for  all  verbs  in  er  and  ir,  except  some  ten  or  twelve 
in  which  the  participle  has  retained  the  Latin  form  accen- 
tuated on  the  radical :  ditho,  A«cAo,  vwto,  etc.  It  ought  to 
be  added  that  the  past  participle  in  normal  Castilian  derives 
its  theme  not  from  the  perfect  but  from  the  infinitive:  Ao- 
fttdo,  Mftido,  f^m  haber,  aaber,  not  from  hubo,  aupo. 

Castilian  DiALEcra  —  To  discover  the  features  by 
which  these  are  distinguished  from  normal  Castilian  wa 
must  turn  to  old  charters  and  to  certain  modem  composi- 
tions in  which  the  provincial  forms  of  speech  have  been  re-  • 
prodnecd  more  or  leas  fbithftilly. 

ilrfurioH.— The  Astnrian  idiom,  called  by  the  natives  haUa, 
is  differentiated  from  the  Castilian  by  the  following  char- 
acters, le  occurs,  as  in  Old  Castilian,  in  worda  formed  with 
the  suffix  eUttm  {eaati^Uu,  portieUu),  while  modem  Ckatiliao 
has  reduced  fe  to  i.  post-tonic  for  a,  e,  VMM 

(pntos),  graeiea  (graetaa),  eaH  (erfe),  frenH  {fraae),mM 
iletAt),  nuechi  (wocAe),  unu  (ww),  priment  (primero).  There 
is  no  guttural  spirant,  j,  but,  according  to  circumatanoea,  y 
oTx(S);  thus  L^t.  d,  gives  y:  veyu  (*veclus),  eapejfu 
(spec' lum),  «»weyu  (consilium) ;  and  after  an  i  this  y  ia 
hardly  perceptible,  tojudge  by  the  forms  jiw  (fillnm), 
«M(b»(Ca8t.  eaeogidoa),  Oastia  {QutiOa);  Lat.  9 before « and 
i,  Lat.  initial  j,  and  I^t.  aa,  x,  give  x  if) — xtettte  (gentem). 
xvtdw  (Jndaens),  box*  (bassns),  cozu  (coxus),  Jiazit 
(flaxus).  Lat.  initial  /  baa  kept  ito  ground,  at  least  in 
part  of  the  province:  jia,  faey'*  (Cast  A^,  h<^a).  A  very 
marked  feature  is  the  habitual  "  moniUure"  of  I  and  %  as 
initial  letters :  Heche,  Ueer,  Uuno,  Uuht ;  fltm,  ffnaca,  ffaette, 
AN6e.  With  respect  to  infiection  the  foUowiog  forms  xoAj 
be  noted:  personal  pronouns:  i  (iUi),  |io«  (<I)h);  pomomStb 
pronouns :  vM,  pi.  ni6a;  to,  toa;  so,  m*  fbr  both  mase.  ud 
fem. ;  verbs :  3d  neia.  pi.  imp.  of  the  9d  and  3d  conJngaUoaa 
in  i»  for  ie»  (Oast  im) ;  tratn,  tmin,  faem  (from  jienr),  jlim 
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{tntui  fer),  aiul  even  some  instttncea  of  the  2d  pen.  sing. 
(obit;  Cast.  h(Aias);  iiiBtauc«s  of  preii.  sabj.  Id  ia  for  a 
(nrcM,  ntitia,  sfpia).  The  verb  »er  gives  yea  (Bonietimes 
yeres)  in  the  2d  pers.  slug.,  ye  iu  the  3d.  Facere  appears 
ander  two  forniB— /ocee  nnAfer, — and  to  the  abridged  form 
correspond  feii,  fitwto,  Jim,  etc.  Ire  often  appears  under 
the  form  dir  {antes  de  dim  ^^otttee  de  inw)  which  it  is  not 
necessary  to  explain  by  ile-ire  (see  Scbocbudt,  Saekr.  f. 
roat.  Pkilol.  V.  312). 

Xavnrme-Aragoneae. — In  its  treAtment  of  the  post-tonic 
Towel^  this  dialect  parts  company  with  normal  Castilian 
»d  comes  nearer  Catalan,  in  so  far  as  it  dropa  the  final  e, 
eapecially  after  nt,  rt  {mont,  plazittit,  muert,  fuert,  parent*, 
gMls) ;  and,  when  the  atonic  e  baa  dropped  aher  a  v,  this  v 
Mewnes  a  vowel — breu  (brevem),  gri&u  (*grevem),  nueu 
(noTem).  Navarrese-AragoneBe  has  the  diphthongs  ie,  ue 
from  tonic  t  and  S,  and  adheres  more  strictly  to  them  than 
normal  CastiliaD  does, — cnende  (cdmitem),  Aiuty  (hSdle), 
fweyo,  (pddinm),  ye*  (fist),  yeran  (Srant),  while  Oastiiiui 
MjB  ceaide,  hep,  pogo,  es,  eran.  The  initlAl  oombliiations  d, 
pi,  jl,  have  withstood  Ibe  tniiuformation  into  U  better  than 
in  Castilian ;  piano,  plena,  plega,  damado,  fiama  are  current 
in  old  documents ;  and  at  the  present  day,  although  the  I 
has  come  to  be  "  moaiU^"  the  first  consonant  has  not  dis- 
appeared {pUuma,  pUorA,  pUano — pxononnced  pljama,  etc.), 
lAt.  d  gives  it,  not  cA  as  in  CaBtllian;  nneyt  (noctem), 
ttetitntito  {destructumj,  p}-oveUo  (provectnm),  dito  for 
diUa  (dictum).  D  between  vowels  kept  its  gronad  longer 
t^an  in  OastiliaQ :  documents  of  the  14th  century  supply 
snch  forma  as  vidierm,  rido,  htidio,  prmedir,  rtdemir,  vrodtxa, 
BeMdit,  vidiendo,  etc. ;  bat  afterwards  y  came  to  be  sub- 
stituted ford  or  (jj:  veyere  (videre),  «ejfer  (sedere),  «^ 
(sedeat),  gvyo  (gaudium),  eaueyQ  (inodium).  Initial 
/  does  not  change  into  h :  filio,  feita.  Navar^eae-Aragoneee 
does  not  possess  the  guttural  spirant  (j)  of  Outilian,  which 
is  here  rendered  according  to  circumstances  either  by  g  { Fr. 
J)  or  by  U  (I  mouiUte),  but  never  by  the  Astnrian  x.  Cer- 
tain forms  of  the  coqjugation  of  the  verb  differ  f^m  the 
Oastilian :  dar,  eatar,  kaver,  Bober,  pon«r  readily  form  their 
imperttets  and  imperfect  sulynnctivee  like  the  regular 
verbs  in  or  and  er, — havienm  (Cast,  hubiertm),  ettaron  (Cast. 
tatvbieron),  (Cast,  mipo),  daaen  (Oast,  dieaen),  panieae 

(Oast.  ptuMsM);  on  the  other  hand,  past  participles  and 
gerundives  formed  from  the  perfect  are  to  be  met  with, — 
jiaitndo  tat'  fadendo  (perf.  jiao),  tuvimdo  and  tuddo  for 
teaiendo,  Imido  (perf.  twoo).  In  the  region  bordering  on 
Catalonia  the  simple  perfect  has  given  way  before  the  peri- 

ghrastic  form  proper  to  Catalan ;  voy  oayer  (I  fell),  va  fl  (he 
aa  done],  vamoa  tr  (we  went),  etc.-  the  imperfecte  of  verbs 
In  er,  ir,  moreover,  are  found  in  eoo,  iba  {ameba,  aubiba,  for 
eonia,  aaina),  and  some  presents  also  occur  where  the  Cata- 
lan influence  makes  itself  felt:  Mfi^o  (Cat.  eatich),  vaigo 
(CkC  vaig),  veigo  (Oat.  vdg).  Xavarrese-Aragonese  makes 
use  of  the  adverb  en  as  a  pronoun :  no  «»  dar«n  pas,  n&n 
U  ka. 

AadaiuiiaH. — ^The  word  "  dialect "  is  still  more  appropri- 
ately applied  to  Andalnsian  than  either  to  Asturian  or 
MaTarrese-Aragonese.  Many  peculiarities  of  pronunciation, 
however,  are  commonly  called  Andalusian  which  are  &t 
from  being  confined  to  Andalusia  proper,  but  are  met  with 
in  tibe  vulgar  speech  of  many  parts  of  the  Castilian  domain, 
Imth  in  Europe  and  in  America.  Of  these  but  a  few  occur 
only  there,  or  at  least  have  not  yet  been  observed  elsewhere 
than  in  that  great  province  of  southern  Spain,  They  are 
the  following :  L,it,r,d  between  vowels  or  at  the  end  of  a 
word  disappear :  a&  {aal),  a6  (mI),  viae  {viena),  tiee  ((mm),  paa 
and  pa  (pom),  iiia  («*ra),  naa  andiut  (nada),  too  and  to  (todo). 
J}  Is  dropped  even  from  the  bef^ningof  aword:  e(de), 
ittero  (dinero),  on  ^don).  Before  an  esploeive,  l,r,d  are  often 
rei>resented  by  i:  aaiga  (aalga),  vaiga  (valga),  laigo  {largo), 
wuure(madre),pairt  {padre).  lAt./ is  more  rigoroiwly  repre- 
sented by  k  than  in  normal  Cbsullain,  and  h  here  pre- 
serves Ihe  as^tate  sound  which  It  has  lost  elsewhere;  hablA, 
ioma  {forma),  hoder,  are  pronounced  with  a  very  strong 
asiuration,  almost  identical  with  that  of  j.  The  Andalnsians 
also  very  readily  write  these  votAb  jabla,  jorma,  joder.  This 
—pirate,  expreoed  by  j,  often  has  no  etynudogieal  origin; 
Jbr  example,  J&adalo,  a  nickname  applied  to  Andalnsians,  is 
■imply  the  word  Andaluz  pronounced  with  the  strong  aspira- 
tion characteristic  of  the  inhabitants  of  the  province.  C,  « 
are  seldom  pronounced  like  but  a  feature  more  peculiar 
to  the  Andalnsians  is  the  inverse  process,  the  softened  and 
interdental  pronunciation  of  tiies  (the  so-called  ceceo):  seSor 
(aeOor),  etc.  Before  a  consonant  and  at  the  end  of  a  word  a 
beoomes  a  simple  aspiration :  mikno  (mmo),  i>io&  ( Dioa),  do 
raala  {doa  retUea),  In  the  inflection  of  the  verb  there  is 
nothing  special  to  note,  except  some  instances  of  2d  pers. 
sing,  (Mf  the  perfect  in  tea  for  te:  eatwoialea,  estuvitea,  for 
#stavMe,— evidently  a  femation  hy  analogy  from  the  Sd 
pan.  of  tiie  other  tenses,  which  all  nave  $. 


It  iawith  the  Andalusian  dialect  that  we  can  most  readily 
associate  the  varieties  of  Castilian  which  are  spoken  in 
South  America.  Here  some  of  the  most  characteristic 
features  of  the  language  of  the  extreme  south  of  Spain  are 
reproduced, — either  because  the  Castiliau  of  America  has 
spontaneously  passed  through  the  same  phonetic  transforma- 
tioas  or  because  the  Andalusian  element,  very  strongly  repra* 
sented  in  colonization,  succeeded  in  transporting  its  local 
habits  of  speech  to  the  New  World. 

Leoneae, — Proceeding  on  inadequate  indications,  the  exist' 
ence  of  a  Loonese  dialect  has  been  imprudently  admitted  in 
some  quarters ;  but  the  old  kingdom  of  Leon  cannot  in  any 
way  be  considered  as  constituting  a  linguistic  domain  with 
an  individuality  of  its  own.-  The  fact  that  a  poem  of  the 
13th  century  (the  Alexandro),  and  certain  redactions  of  the 
oldest  Spanish  code,  the  Fuero  Jiago,  have  a  Leonese  origin 
has  been  made  too  much  of,  and  has  led  to  a  tendency  to 
localize  excessively  certain  features  common  to' the  whole 
western  zone  where  thetransitlon  takes  place  from  Castilian 
to  Qalician-FortDguese. 

III.  Portuguese.  — Portuguese-Galician  constitutes 
tlie  second  branch  of  the  I^tin  of  Spain.  In  it  we 
must  distinguish— (1)  Portuguese  (Portuguez,  per- 
haps acontraction  from  the  old  Portugalez  =  F or tn- 
galensis),  the  language  of  the  kingdom  of  Portugal 
and  its  oolonies  in  Africa,  Asia,  and  America  (Bra^)- 
(2)  Galician  (GaUeffo)^oT  the  language  of  the  old 
kingdom  of  Galioia  (the  modern  provinces  of  Ponte- 
vedra,  La  ConiSa,  Orense,  and  Lugo)  and  of  a  portioa 
of  the  old  kingdom  of  Leon  (the  territory  of  Vie«o  ia 
the  province  of  Leon).  Portuguese,  like  Castilian,  is 
a  literary  language,  which  for  ^es  has  served  as  the 
vehicle  of  the  literature  of  the  Fortugu^  nation  om- 
atitiited  in  the  be^nninfj  of  the  12tfa  century.  Galician, ' 
on  the  other  hand,  which  began  early  in  the  Middle 
Ages  a  literary  life, — for  it  waa  employed  by  Alfonso 
the  Wise  in  his  cantigas  in  honor  of  the  Virgin, — de- 
cayed in  proportion  as  the  monarchy  of  Castile  and 
Leon,  to  which  Galioia  had  been  annexed,  gathered 
force  and  unity  in  its  southward  conquest.  At  the 
present  day  GaJlego,  which  is  simply  Portuguese 
variously  modified  and  with  a  development  in  some 
respects  arrested,  ia  far  from  having  as  a  dialect  the 
same  importance  as  Catalan,  not  only  because  the 
Spaniards  who  speak  it  (1,800.000)  number  much  less 
than  the  Catalans  (3,500,000),  but  also  because,  its 
literary  cultare  having  been  early  abandoned  in  favor 
of  Castilian,  it  inevitably  fell  into  the  vegetative  con- 
dition of  a  provincial  patois.  Speaking  generally, 
Portuguese  is  further  removed  than  Castilian  from 
Latin;  it» development  has  gone  further,  and  its  actual 
forms  are  more  worn  out  than  those  of  the  sister  lan- 
guage, and  hence  it  has,  not  without  reason,  been  com- 
pared to  French,  with  which  it  has  some  very  notable 
analo^es.  But,  on  the  other  hand,  Portuguese  baa 
remained  more  exclusively  Latin  in  its  vocabulary, 
and,  particularly  in  its  oonjujp^onj  it  has  managed  to 
preserve  Beveral  features  which  ^ve  it,  as  compared 
wiU)  Castilian,  a  highly  archuo  air.  Old  Portuguese, 
and  more  espedally  the  poetic  language  of  the  IStn 
century,  reeeived  from  the  language  of  the  troubadours, 
in  whose  poetry  the  earlier  Portuguese  poets  found 
much  of  th«r  inspiration,  certain  words  and  certain 
turns  of  exptesEOon  which  have  left  npon  it  indelible 
traoes. 

FoweEi. — Lat.  It,  If  with  the  accent- have  not  been  diph- 
thongized into  M,iH>,  u«:  pS  (pedem),  dez  (decem),  bom 
(bonus),  pode  (p  o  t  e  t).  On  the  other  hand,  Portugnese  has 
a  la^  number  of  strong  diphthongs  produced  by  the  attrao- 
tlou  of  ui  •  in  hiatus  or  the  resolution  of  an  explodve  into 
i:  rdiba  (rabla),  fdra  (feria),  fdto  (factum),  aeixo 
(saxnm),  oito  (octo).  A  quite  peculiar  feature  of  the  lan- 
guage oocttts  in  the  "  nasal  vowels,"  which  are  formed  by 
the  lAtin  accented  vowels  followed  by  m,  n,  or  nt,  nd ;  M 
(bene),  jrr^ (grand em),  i8  (bonum).  These  nasal  vowels 
enter  into  combination  with  a  final  atonic  vowel:  irmSo 
(germanns);  also  amdo  (amaat),  aermSo  (sermonem), 
where  the  o  is  a  degenerated  representative  of  the  Latin 
final  vowel.  In  Old  Fortuf^eee  the  nasal  vowel  or  diph- 
thong was  not  as  now  marked  by  the  til  {'),  bat  was  ex- 
pressed indifferently  wad  without  regard  to  the  etymology 
by  Mora:  ban  (bene),lait(tantnm),  JiUBroM  (dixeiuntj. 
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termom  (a e t m  o n em).  The I«tin  diphthong  au  is  rendered 
in  Portngueee  by  oh  (ouro,  auram ;  pouco,  paacnm),  also 
pronounced  oi.  With  regard  to  the  atonic  vowels,  there  is 
k  tendency  to  reduce  a  into  a  vowel  resembling  the  Fr.  e 
*'  maet,"  to  pronoanoe  o  as  u,  and  to  drop  e  after  a  gronp  of 
oonaonants  {deal  for  dmU). 

Clm«oiia?i(«. — Here  the  meet  remarkable  feature,  and  that 
which  moat  distinctly  marks  the  wear  and  tear  through 
which  the  language  has  passed,  is  the  disappearance  of  the 
median  consonants  I  and  n:  eorSa  (corona),  lua  (luna), 
f&r  formerly  poer  (ponere),  conego  (canon icas),  eir  (ve- 
nire), ddr,  formerly  door  (dolorem),  pa^  (palatium), 
MMdfl  (aalutemj,  (pelagns).  Latin  h  paaaee  regu- 
larly intov:  cavaUo  (caballus),/(i«a(faba),  arvon  (arbo- 
Tem) ;  but,  on  the  other  hand,  Latin  initial  v  readily  tenda 
to  become  h:  6«cjga  (vesica),  bodo  fvotam).  Latin  initial 
/never  becomes  A;  fiuer  (facere),  fito  (fllnm),  lAtin  c 
before  «  and  i  is  represented  either  by  the  hard  sibilant  s 
or  by  the  soft «.  I^tin  g  between  vowels  is  dropped  before 
emoAi:  ler  tot  Is«r  (legere),  dodo  (digitnm);  the  same 
b  the  ease  with  d,  of  course  in  similar  otrcumstancee :  rmir 
{redimere),nr  (ridere).  Latin  Jfaasassnmed  the  sound 
of  the  French  j.  The  Latin  combinations  cl,fi,pl  at  the 
beginning  of  words  are  transformed  In  two  ways  in  words 
itf  popular  origin.  Either  the  initial  consonant  is  retained 
wmle  the  t  a  changed  into  rt  cravo  (olavnm),  praaor 
(placere),  Aw  (f  lorem) ;  or  the  group  is  changed  in  cA 
(=  Fr.  ek,  Cubai.  x)  throngh  thejntermediate  sounds  i^,j3, 
pi:  <AaaMr(elaiiiare),dwo  (planus), «AaaMM(flamma). 
Within  the  word  the  same  group  and  other  gxonps  also  in 
which  thewoond  consonant  is  an  I  produoelmooilwe  (writ- 
ten A, Just  asn  mouill^  is  written  nA,  as  in  Provencal): 
oveAa  (ovio'la),  vetto  (*veclu8);  and  sometimes  cA.*/*^ 
{fao'lum),  mmAo  (amplum).  Lat.  w  or  jo  befbre  e  and  i 
glvessCFr.A):  Mi»(ba8SUB)f/ii«a(faBcia).  Thegroup 
el  ia  reduced  to  tt:  lelto  (lectnm),  pato  (pectus),  noito 
(noctem);  sometimes  to  .*  dottto  (doctua).  Such  words 
as  fnito,  rOo,  diieto  are  modern  derivatives  &om  the  learned 
forma  fncto,  recto,  dUeeto.  I^tln  a  becomes  i»:  tets  (sex) ; 
at itc,  X  Ft.  ieh,  A):  Mho  (saxnm),  luxo  (luznm);  or 
even  «.-  dim  (dixi). 

HifieetiOH.— The  Portugueae  article,  now  reduced  to  the 
vocalic  form  o,  a,  ot,  of,  was  to  (exceptionally  also  el,  which 
■till  Burvives  in  the  expression  El-Bei),  la,  lot,  las  ia  the  old 
language.  Words  ending  in  Iln  the  singular  lose  the  I  in 
the  plural  (because  it  then  becomes  median,  and  so  is 
dropped):  ml  (solem),  but  foea  (soles);  those  having  3o 
In  the  sing,  form  the  plural  either  in  or  in  0e»  according 
to  the  etymology :  thus  c&  (canem)  makes  cdiM,  but  r^So 
makes  ra^Sea.  As  regards  the  pronoun,  mention  must  be 
made  of  the  non-etymological  forms  of  the  personal  mim 
and  of  the  feminine  possessive  nitiha,  where  the  second  n 
has  been  brought  in  by  the  initial  nasal.  Portuguese  con- 
jugation has  more  that  ia  interesting.  In  the  personal  snf- 
flzes  the  forms  of  the  2d  pers.  pi.  in  adit,  edea,  idea  lost  the 
d  in  the  16th  century,  and  have  now  become  ait,  at,  ia 
throng  the  Intermediate  Conns  ow,  at,  eia.  The  form  in 
det  has  persisted  only  in  those  verbs  where  it  was  protected 
the  consonants  n  or  r  preceding  it :  posdei,  tendea,  vindea, 
amardea,  and  also  no  doubt  in  some  forms  of  the  present  of 
the  imperative,  where  the  theme  has  been  reduced  to  an 
vxtraoKlinary  degree  by  the  disappearance  of  a  oonsonant 
and  tiie  contraction  of  vowels :  idea,  eredei,  ledea,  etc.  Por- 
tognese  is  the  only  Romanoe  langnage  which  possesses  a 
personal  or  conjugated  infinitive :  amar,  amar-ea,  amar,  amar- 
nut,  amar-dea,  onuir-mi;  e.g.,  ante*  de  aair-moa,  "before  we 
go  oat"  AgiUn,  Portuguese  alone  has  preeerved  the  pla- 
nertbct  In  its  original  meaning,  so  that,  for  exampl^  amara 
(amaveram)  signifies  not  merely  as  elsewhere  "I  would 
love,"  but  also  "  I  had  loved."  The  future  perfect,  retained 
as  in  GaatUian,  has  lost  Its  vowel  of  inflection  in  the  1st  and 
3d  pers.  sing.  Mid  consequently  beoaues  liable  to  be  oon- 
firanded  with  the  inflnitfve  (amar,  rmdsr,  partir),  Portu- 
guese, though  lees  £r6quently  than  Castilian,  empl<^  ter 
(tenere)  as  an  auxiliary,  alongside  of  aver;  and  it  also 
Bopplements  the  use  of  esserewith  sedere,  which  fbr- 
'  niuied  the  suM.  ■do,  the  imperative  ae,  asds,  the  gerundive 
9mdo,  the  participle  aido,  and  some  other  tenses  in  the  <AA 
luiguage.  Among  the  peculiarities  of  Portuguese  conjuga- 
tion may  be  mentioned — (1)  the  assimilation  of  the  3d  pers. 
slug,  to  the  1st  in  strong  perfects  (Aouve,  pude,  fwix,  fez), 
-waUo  GaaUllan  has  hvbe  and  hubo  ;  (2 )  the  imperfects  pwiKa, 
rinAo,  vinAa  (from  par,  ter,  and  ptr),  which  are  aocented  on 
ihe  ndical  in  order  to  avoid  the  loos  of  the  n  (foiAa  would 
have  made  pota),  and  which  substitute  u  and  \  for  o  and  e 
In  order  to  distinguish  fnmi  the  present  aalfJuttCtiTe  (ponAo, 
imAa,  foiAa). 

fiWM!i(m.— Almost  all  the  phonetio  featons  which  distin- 


guish Portuguese  &om  Castilian  are  possessed  by  Gal  lego 
also.  Portuguese  and  Oalician  even  now  are  practically  oae 
language,  and  sUIl  more  was  this  the  case  fononly :  the 
identity  of  the  two  idioms  would  become  still  more  obvi- 
ous if  the  orthography  employed  by  the  Oalicians  were  mors 
strictly  phonetic,  and  if  certain  transcriptions  of  sounds 
borrowed  from  the  grammar  of  the  official  language  (Cas- 
tilian) did  not  veil  the  true  pronunciation  of  &e  dialect. 
It  is  stated,  for  example,  that  Oallego  does  not  poaaess  nasal 
diphthongs :  still  it  may  be  conceded  once  for  all  that  such 
a  word  as  planus,  which  in  Oalician  ia  written  sometimes 
cAou  and  sometimes  cAan,  cannot  be  very  remote  from  the 
Portuguese  nasal  pronunciation  cAoo.  One  of  the  meet 
notable  differences  between  normal  Portuguese  and  Uali- 
cian  is  the  substitution  of  the  surd  spirant  in  place  of  the 
sonant  spirant  for  the  Lat.  j  before  all  vowels  and  g  before 
0  and  t.'  xum  (j  udicem).  Port,  jma;  xvnto  (Junctum), 
Port,  junto;  zento  (gentem)  Port.  gmte.  In  oonjugatioL' 
the  peculiarities  of  Qallego  are  more  marked ;  some  find 
their  explanation  within  the  dialect  itself,  others  aeem  to 
be  due  to  Castilian  influence.  The  2d  persons  pintal  have 
still  their  old  form  adea,  edea,  idea,  so  that  in  this  instance 
it  would  seem  as  if  Glallego  had  been  arrested  in  its  progress 
while  Portugoeee  had  gone  on  pn^ressing ;  but  it  is  to  be 
observed  that  with  these  fiill  forms  the  grammarians  admit 
OMttraeted  forms  as  well:  &a  (Port,  ou),  ia  (Port.  «w)  i< 
(Port.  it).  The  Ist  pen.  sing,  of  the  perfect  of  ooujngationa 
in  ar  and  {r  has  come  to  be  complicated  by  a  nasal  resonance 
similu  to  tlwt  which  we  find  in  the  Portogueee  mh*  ;  we 
have  vmiht,  parUn,  loBtflad  of  «0Mdt,part^  and  by  analogy 
this  form  in  m  has  extended  itself  also  to  the  pernet  of  the 
ooujogation  in  or,  and  falin,  gardMi,  for  /oM,  gardtii  are 
found.  The  second  persons  of  ttie  same  tense  take  the  end- 
ings cAe,  cAe«.  in  the  singular  and  eA«d«i  in  tiie  i^anU ; 
/aIacA«or/afa<tAes  (fabulasti), /dbuiAedei  as  well  aa /aUt- 
tedea  (fabolastis),  batecke  or  hatiehe,  pi.  ftofaitet  or  tofe- 
eAedw,  etc.  71  (t  i  b  i)  liaving  given  <he  in  Galician,*we  see 
that  falatti  has  become  /oiocAe  by  a  phonetic  process.  The 
3d  pets.  sing,  of  strong  p^ect  is  not  in  s  as  in  Portuguese 
(Aouii^  pods),  but  in  o  (hambo,  pvtdo,  aoHbo,  ambo,  etc.) ;  Oas- 
tUlan  influence  may  be  traoeule  here.  If  a  contemporary 
grammarian,  Saco  Aree,  is  to  be  trusted,  Gallego  would  form 
an  absoiute  exception  to  the  law  of  Spanish  accentuation  in 
the  imperfect  and  piuperfiBot  indicative:  faiabimoa,  falm- 
hidea;  hati&mot,  bat%&dea;  jMUmoa,  pidtAdta;  and  nteri- 
moa,  fatarAdet;  baUrimog,  Mer6det;  pidirimot,  puitrfidM. 
The  future  perfect  Indicative  and  the  imperfect  snttJnnc- 
tive,  on  the  other  hand,  would  seem  to  be  accented  regu- 
larly :  faiiremoa,  /atiaemo*.  The  important  question  is 
worth  further  study  in  detalL 


Bg>lia^aphy.—(ya  the  treneral  subject  the  only  books  to  be  men- 
tioned are  the  Qrammcdlk  der  romaniMken  ^trachea  and  the  Slf- 
vtciogiichea  Worterlnich  of  Dlez.  1.  Catalan.  On  the  old  lanpiago 
see  Manuel  MIU  y  FontanaU.  De  loi  Trovadoreaen  SmalUi.  Barce- 
lona, 1B61.  and  aeverel  essays  by  the  same  author  in  the  Seme  det 
l/xnguea  Smnana,  tbeJoAii. /.  ronwin.  u.  eru^.  IMerabtr,  voL  v., 
and  the  Seviata  BtetAriea  of  Barcelona ;  P.  Meyer  in  JSoaiaiifii A. 
Mussafla  In  the  Introduction  to  Die  Cnbiianit<Ae  metrtadie  Vfnkm 
der  t(^)en  toeiten  Mettier,  Vienna,  1876;  and  Uorel-Fatio  In  JSraw- 
nia.  For  modem  Catalan ,  see  Ballot  y  Torres,  Onwuitioa  y  Apo- 
logia de  la  Uengua  Oat/talana.  Barcelona,  1814;  A.  de  BofkruII. 
fWtwMM.  Siatema  GramaUcal  v  Oreatomaiia  de  la  Lenffua  COtakma, 
Barcelona,  1864;  and,  before  aU,  Manuel  MIIA  y  Fontanals,  JEMm- 
ditit  de  Lenffua  QOalana,  Barcelona,  1S75.  The  dialectic  varieties 
of  Valencia  and  the  Balearlcs  have  not  yet  been  snffldenUy  In- 
vesUgated.  On  the  Catalan  of  Alghero  (Sardinia)  Uiere  is  a 
memoir  by  O.  Uorosl  in  the  Xiaoellanea  dt  PBologia  dedteala  oOa 
Kemoria  det  Prf^.  Oaix  e  OmeBo,  Florence,  1885.  2.  CasnuAK. 
Since  Dlez's  time  no  general  work  upcm  GastlllaD  has  been  pab- 
Ilabed,  with  the  exoec^on  of  a  treatise  on  Spanish  "  doublet*  " 

H;me.  Carolina  Ufchaells,  Studiea  Mr  roMoafwAm  Wortaekdp- 
,  Lelpslc,  1876,  and  a  apaniaehe  SpraeMekft,  by  Paul  F6 rater, 
;n,l^,  which  leaves  much  to  be  desired.  Oothegnimmar 
of  Old  CastiJlan  the  remarkable  articles  of  Oomu  In  AosuoMa 
must  be  consulted.  Hitherto  the  dialects  have  received  but 
IltUe  attention.  For  Asturlan  there  Is  a  OoUceion  de  fotataa  m 
DUilecto  Asturiatto.  published  at  Ovledo  in  1839,  and  some  lexloo- 
grapblcal  notes  ("  Apuntes  LexloograBcoa  sobn  una  Rama  d«l 
Dlalecto  ABturIano"j  Q.  Lavorde,  In  the  AetiWa  de  AahtHaa  far 
1879.  Navarreee-Aragcmese  has  l>een  worked  at  by  Jettatmo 
Borao,  Duetoitario  de  Voeea  Aragoneaaa,  'id  ed.,  SaTSgossa,  1885. 
and  Andaluslan  has  been  very  searcblngiy  investigated  br  H. 
Schuchardt  In  Ztt^.f.  rom.  Pmiol.,  vol.  v.  On  American-Span- 
ish there  la  an  excellent  work  by  B.  J.  Cuervo,  ApmOaekmei  CMtt- 
eaa  aobre  d  Lei^rutfe  Bogotam.  Ath  ed.,  Charttee.  1S86.  S.  Porto- 
QUBBC  The  researches  of  Dies  have  been  followed  up  by  F. 
Adolpho  Coelbo  in  two  works,  SAeoria  da  Oot^oifaeao  em  Loam.  « 
Pormguet,  Lisbon,  1871,  and  QueiUea  da  Unffua  Partugueaa,  Ist  pt.. 
Oporto,  1874.  MM.  Oomu  and  Coelbo  have  contributed  several 
very  important  ortlolee  in  Portuguese  to  the  pages  of  SomaiUa. 
For  Oalldan  Baoo  Arotfs  fifrnaaBra  Qalkga.  Lugo,  1888,  and  A.. 
Feiuandet  y  Moralee's  Awvof  Mtleot  m  Dialeda  Btrelamo.  wUh. 
introduction  and  slasMTy  by  Kariano  CuM  y  Solar,  Leon.  UO, 
ought  to  be  conmiHed.  (a. 


Digitized  by 


Google 


SPAIN. 


367 


PAKT  IV.-LITERATmE. 


The  name  Spanish  is  now  gensrally  restricted  to  the 
litenture  of  the  Oa^iliaa  toogue.  In  the  present  arti- 
ole  it  is  taken  in  die  wider  sense  as  embracing  the 
literatare  of  t^e  whole  Iberian  Peninsula,  with  the 
exceptions  of  Poktuqal  ig.v.)  and  of  Galicia,  the 
latter  of  which,  as  regards  language  and  literature  be- 
longs  to  the  Portiwueee  domun.  Spuiish  literatare 
-Urns  considered  ftUSs  into  two  divinona — Oasfilian  and 
Oatalan. 

L  Castilian  LiTERATtTRE. — Of  the  Castilian  texts 
now  extant  none  are  of  earlier  date  than  the  12th  cen- 
tury, and  very  probably  none  go  farther  back  than 
1150.  That  accepted  as  the  oldest— 7%e  JUj/stery 
^  the  Magiaa  Kmg»^  as  it  is  rather  inappropriately 
derignatoct— IB  a  ftaginent  of  a  short  semi-liturgical 

n'  meant  to  be  actod  in  the  ohoroh  of  Toledo  at  the 
t  of  Epiphany.  Manifestly  an  imitation  of  the 
Latin  IwU  represented  in  Frwoe  in  the  I2th  oen- 
tory,  the  Spanish  piece  cannot  have  been  composed 
mnoh  before  II&O. 

Ilie  great  national  hero  Rodrigo  Diaz  de  Birar  (died 
1099),  better  known  in  history  by  the  Arabic 
Heroic  Surname  of  the  OlD  (o.v.),  was  celebrated 
Toetrr.  in  the  vulgar  tongue  less  than  a  oentniy 
after  bis  death  in  two  poems,  neither  of 
which,  however,  has  come  down  to  us  in  its  entirety. 
The  first  eaniar,  uaaally  entitled  /bema  dd  Cid  since 
the  first  edition  by  Tomas  Antonio  Sanohei,  relates  in 
its  first  part  the  valiant  deedsjla  ^arta)  of  the  Cid  sub- 
fleqnent  to  his  quarrel  with  King  Alfonso- YI. ;  in  the 
second  the  capture  of  Valencia,  the  reconciliation  of 
the  hero  with  the  king,  and  the  marriage  of  his 
daughters  with  the  "  innntes  "  of  Carrion and  then 
in  the  third  the  treason  of  the  in&ntes,  the  vengeance 
of  the  Cid,  and  the  second  marriage  oi  his  daughters 
-with  the  infantes  of  Navarre  and  Aragon.  The  narra- 
tive of  the  last  years  of  the  Cid,  which  closes  this 
third  part,  is  very  much  curtailed.  Whilst  in  the 
I^xma  the  Cid  ap|>ear8  as  the  loyal  vassal,  faithful  to 
liis  king  and  deploring  the  necessity  of  sepuating  from 
him,  the  Cid  or  the  second  poem,  Ordnica  rimada  dd 
Oid,  is  almost  a  rebel  and  at  least  a  refractory  varaal 
who  dares  treat  his  sovereign  as  an  equal.  The  portion 
of  the  Ortiniea  which  has  been  preserved  deals  in  the 
mup  with  the  ^onth  {nuxxdadea)  of  Rodrigo ;  it  con- 
tuns  the  primitive  veruon  of  his  quarrel  with  the 
Count  Oomez  de  Gormaz.  and  the  marriage  of  the 
slayer  of  the  count  with  Ximena,  his  daughter,  and 
also  a  series  of  fabnlous  episodes,  such  as  the  Cid's 
journey  to  France  to  fight  with  the  twelve  peers  of 
Charlemagne,  etc  If  the  Poema  really  belongs  to  the 
12th  century,  some  doubt  attaches  to  the  date  of  the 
Ontnica;  it  would  seem  that  the  form  under  which 
this  latter  text  has  reached  us  is  more  recent  than  that 
of  the  Poema,  but,  on  the  other  hand,  several  traditions 
collected  by  the  author  bear  an  incontestable  stamp  of 
-antiquity.  The  versification  of  both  poems  is  veij 
barbarous,  the  metre  very  irregular.  Normally  this 
great  epic  measure  ought  to  be  divided  into  two  hemi- 
sUchs  m  seven  or  eight  syllables  each ;  but  hwe  the 
lines  sometimes  fall  short  or  this  number  and  sometimes 
exceed  it.  Instead  of  rhyme,  assonance  steadily  pre- 
via throughout ;  the  strophes  follow  the  model  of^the 
■lama  of  the  French  chantoju  da  geste^ — that  is,  they 
have  a  angle  assonance  and  vary  greatly  in  extent 

The  other  heroes  of  Spanish  history,  such  as  the 
last  Gothic  king  RodericK,  Bernardo  del  Carpio,  the 
infantes  of  Lara,  have  not  given  rise  to  long  poems ; 
at  least  we  are  aoqniunted  with  none  of  which  they 
are  the  subject  Still  some  may  have  existed ;  and  in 
fact  the  frequent  allunons  in  the  chronide  of  Alfonso 
the  Wise  (13th  century)  to  the  narratives  of  ih&jug- 
lam  suggest  that  Castilian  heroic  poetry  was  richer 
than  tike  soannty  of  the  montunents  still  extant  would 
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lead  us  to  believe.  Feman  Gonsalea,  first  independent 
count  of  Castile  (10th  century),  has  alone  been  cele- 
brated In  a  poem  of  the  13th  century,  composed  in 
single-rhyme  quatrains. 

With  the  heroic  poetry  which  takes  its  themes  from 
the  national  history  and  legends,  there  grew 
up  in  the  13th  century  a  religious  and  didac-  ^^^5S 
tic  poetry,  the  most  eminent  representative  oentuiy 
of  which  is  Gonzalo  de  Beroeo  (1198-1268). 
This  poet,  born  at  Beroeo  in  the  province  of  Logrofio, 
composed  several  lives  of  Spanish  saints  (St.  Domingo 
de  Silos,  St.  MtUan  de  la  Cogulla,  St.  Oria),  and  a&o 
devotional  poems,  such  as  the  Mirades  and  the  Pxiises 
of  ike  TTrj^,  and  some  religious  hymns.  Berceo  names 
his  poems  prosa,  dear,  dictado,  indicating  thereby 
that  he  intended  them  to  be  read  and  recited,  not  sung 
like  the  cantarea.  They  are  written  in  single-rlmne 
quatnuns  and  in  verses  of  twelve  to  fourteen  syltables, 
according  as  the  ending  of  each  hemistich  is  masculine 
or  feminine.  In  the  same  kind  of  versification  were 
composed,  also  in  the  1 3th  century,  two  long  poems^ — ■ 
one  on  Alexander  the  Great,  the  other  on  Apollonius 
of  Tyre, — after  Latin  and  French  sources.  The  author 
of  the  first  of  these  poems  contrasts  his  system  of  ver- 
sification, whioh  he  oaUs  metier  de  derecia,  with  the 
metier  de  mp2ana,  the  one  of  the  heroic  poetrv,  in- 
tended to  be  sung;  and  declares  that  this  sitiele-rh 
quatrain  (curto  nmado  por  la  quadema  via)  oonensta 
of  oounted  syDsbles.  The  oomposn  of  Jppmonio  calls 
this  same  vezafioation  nveoa  maettrieu  TThe  nngle- 
rhyme  quatrain,  introduced  in  imitation  of  the  French 
poetry  of  the  12th  century  into  Castilian  literature, 
became  from  the  time  of  Beroeo  and  the  Alexandra 
and  AjmoUmio  the  regular  form  in  Castilian  narrative 
and  dioactio  poetry,  and  prevailed  down  to  the  close 
of  the  14th  century. 

To  the  13th  oentuiy  seem  also  to  belong  a  Life  of 
St  Mary  the  Egyptian,  translated  from  the  French, 
perhaps  through  a  Proveni^l  version,  and  an  Adora' 
tion  of  the  Three  Kingt,  m  verses  of  eight  or  nine 
83'Ilables  rhyming  in  pairs  [aa,  hb,  cc,  etc },  as  well  as 
a  iVagment  of  a  Ddiate  between  SoiU  ana  Body,  in 
verses  of  six  or  seven  syllables,  evidently  an  imitation 
of  one  of  those  medisBval  Latin  poems  entitled  Skm 
Animi  et  Corporis.  Mention  may  here  also  be  made 
of  the  carUigas  ("songs")  of  Alfonso  the  Wise  in 
honor  of  the  Virgin,  although,  being  in  the  Galiraan 
dialect,  these  properly  belong  to  the  history  of  Portu- 
guese literattire. 

The  14th  century  saw  the  birth  of  the  moat  original 
medisQval  Spanish  poet  Juan  Ruiz  (1300- 
1350),  arebpriest  of  Hita  (near  Goadala- 
jara),  has  left  us  a  poem  of  rather  irregular  centtur. 
composition,  in  which,  white  reproducing 
apologues  translated  from  the  Latin  or  French  fabulists, 
and  extracts  from  Ovid's  Art  of  Love,  or  from  a  poem 
entitled  PamphUue  de  Amore,  or,  last^,  from/oMtaua; 
and  (itte,  such  as  the  BataUXLe  de  Karetme  et  de  Ckar- 
nage,  tAe  author  frequently  g^ves  way  to  his  own  in- 
spiration. Bmi  celebrates  love  and  woman ;  his  hook 
is  of  hnen  amor,  that  is,  he  shows  by  hb  own  experience 
and  the  example  <^  iJie  authors  whom  be  follows  how 
a  man  ought  to  set  to  work  to  be  a  successful  lover. 
The  character  of  the  female  ^between,  named  "Trota- 
Conventos/ '  here  plays  an  important  part ;  it  was  sug- 
gested to  Ruiz  by  the  Pampkilut,  but  be  faaa  greatly 
strengthened  the  characteristics  and  thus  prepared  the 
way  n>r  the  Cdesttna  of  the  dose  of  the  Idth  century. 
By  way  of  precaution,  the  author  represents  himself 
as  one  who  has  survived  his  illusions,  and  maintains 
that  carnal  love  {hco  amor)  most  in  the  long  run  ^ve 
place  to  divine  love ;  but  this  stratum  of  devotion  is  a 
thin  one  and  ought  not  to  disguise  the  real  character 
of  the  woric.  His  form  of  versification  is  the  nngle- 
rhyme  quatrain  in  the  narrative  portions ;  as  to  the 
"songs    {cantiga*)  which  sometmira  interrupt  the 
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narrative,  and  of  which  the  most  succeBsful  are  a 
"  song  of  scholars "  and  a  "song  of  the  blind."  their  ^ 
rhythm  is  different  and  much  more  varied.  The  i?!- 
nmdo  (h  Falacio  of  the  grand  chancellor  of  Castile, 
Pedro  Lopez  de  Ayala  (1332-1407),  does  not  exclu- 
sively refer  to  court  life ;  the  author  takes  up  all  classes 
of  laymen  and  churchmen,  whose  vioea  he  depicts  in 
jocular  Btyle.  Amid  the  tirades  of  this  long  moral 
poem  there  occur  occasionally  some  cantam  or  even 
aeeires  in  strophes  of  eight  Tines  of  twelve  sylk^es. 
Akin  to  this  Rmndo  ae  IhlaeCo  are  the  Jf^mjerbiot 
Morales  of  the  Jew  Santob  (Shemtob)  of  Carrion, 
dedicated  to  King  Pedro  the  Cruel,  who  reigned  from 
1350  to  1369,  as  well  as  the  General  Dance  of  Death 
and  a  new  version  of  tho  Debate  hetween  Soid  and 
Body,  both  in  eight-line  strophes  of  arte  mayor  (verses 
of_ twelve  syllablea),  and  both  imitations  of  French 
originals.  The  14th  century  also  produced  a  long  hiB< 
toncal  oomposition  in  verse,  the  Rhymed  Chroniae  of 
A^onso  XI.  (died  1350J,  byRodrigo  Yanez,  important 
Ar^menta  of  which  have  come  down  to  us ;  the  versi- 
fication  of  this  chronide  is  similar  to  that  of  Santob's 
Proverbs  (strophes  of  four  octOQj^lalnc  verses  rhyming 
a6a&). 

The  word  romance  not  on^  si^ifies  in  Spun,  as  in 
Romances.  ^^^^  Romanic  oountnes,  the  vulgar  tongue, 
but  also  bears  the  B|>eoial  meaning  of 
a  short  epic  narrative  poem  (historic  ballad)  or,  at  a 
later  date,  a  short  lyric  poem.  As  regards  the  form, 
the  "romance"  (Spanish  d  romanee^  in  contrast  to 
French,  etc ,  la  romance)  is  a  composition  in  long 
verses  of  fourteen  syllables  ending  with  one  rhyme,  or 
assonance,  which  have  been  generally,  but  wrongly,  di- 
vided into  two  short  lines,  the  first  of  which,  naturally, 
is  rhymeless.  This  beinc  the  form  of  the  romance  verse, 
the  Grdnica  rimada  <lel  Cid,  and  even  the  Pofnna. 
(though  in  this  case  the  influence  of  the  French  alex- 
andrines is  perceptible),  might  be  considered  as  a 
series  of  romances  tagged  on  one  aft«r  the  other ;  and 
in  &ot  several  of  the  old  romances  of  the  Cid,  which 
form  each  an  tndejrandent  whole  and  have  been  printed 
as  separate  poems  in  the  1  fith  century,  are  partly  to  be 
found  in  the  CrtSnica.  Other  romances,  notably  those 
dealing  with  the  heroes  of  the  Carlovingian  epic,  so  pop- 
ular in  Spain,  orwith  the  heroes  which  Spanish  patriots 
ism  opposed  at  a  certain  period  to  the  French  p^dins, 
— as,  for  example,  Bernardo  del  Carpio,  the  rival  and 
the  conqueror  of  Koland  in  Castilian  tradition, — seem 
to  be  portions  severed  from  those  cantaree  de  getta 
com|KMed  by  juglarea  of  which  Alfonso  X.  makes 
mention.  It  is  onl^  at  the  close  of  the  15th  century, 
and  especially  dunng  the  16th,  that  the  romances, 
which  nad  previously  passed  from  mouth  to  month 
by  song  and  recitation,  negan  to  be  written  down  and 
utenniras  to  be  printed,  at  first  on  hroadshee&s  {.f^iegot 
tudtoi)  and  suteequentJy  in  collections  {r(manceroa\ 
^tfaer  general,  in  which  romances  of  very  different 
date,  character,  and  subject  are  mixed  up,  or  restricted 
to  a  single  historical  or  l^n^uv  episode  or  to  a  sin- 

fle  personage  (for  example,  the  Komancero  dd  Cid). 
n  those  collections  the  epic  verse  is  always  regarded 
as  octoeiyllabio  and  printcn  as  such ;  occasionalty  cer- 
tdn  editions  divide  the  romance  into  strophes  or  four 
verses  [cmrt^a*\ 
Ring  Alfonso  X.  (died  1284),  under  whose  patron- 
age were  published  the  memorable  code 
entitled  Lot  Stete  Partida*  and  great 
sdentific  compilations,  such  as  the  iMyros 
de  Astrononua  and  tJie  -  La^idario,  was 
also  the  founder  of  Spanish  historionaphy 
in  the  vulgar  tongue.  The  Onfniea  Oeneral,  com- 
posed under  his  direction,  consists  of  two  distinct  parts: 
the  one  treats  of  universal  history  from  the  creation 
of  the  world  to  the  first  centuries  of  the  Christian  era 
{La  General  £  Grant  ffistoria),  the  other  exclusively 
of  the  national  histonr  {La  Crdnicad  Bistoria  de  £a- 
paHa)  down  to  the  death  of  Ferdinand  III.  (1252), 
father  of  Alfonso.   The  main  sources  of  the  Crdnica 
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General  are  two  Spanish  chroniclers  of  the  13th  cen- 
tury,—Lucas  of  Tuy  and  Rodriguez  of  Toledo, — who 
wrote  in  Latin,  but  whose  works  were  early  translated 
into  the  vernacular.  In  the  llixtoria  de  &paila  of 
Alfonso  X.,  which  has  collected  many  legends  and 
which  occasionally  refers  to  the  songs  of  taejitglaret 
(for  the  pur{>ose,  however,  of  reniting  them),  the 
narrative  relating  to  the  Cid  is  partly  Msed  on  an 
Arabic  text.  This  j^rtion  has  firequenUf  been  printed 
by  itself,  under  the  title  of  Onfniea  dd  CuL  AJronso'a 
example  bore_  fruit.  In  the  14th  century  we  find 
another  CnSntea  General  de  EspaHa  or  de  CastiBa, 
constrtusted  on  the  model  of  the  first  and  embnunng 
the  years  1030-1312;  next,  the  Grant  Crdnica  de 
EspaHa  and  the  Grant  Or^nica  de  los  Conmiendore*, 
compiled  by  command  of  the  grand-master  of  the  order 
of  St.  John  of  Jerusalem,  Juan  Fernandez  deHeredia, 
about  1390.  Speraal  chronicles  of  each  king  of  Castile 
were  soon  written.  Our  information  is  at  lault  in  re- 
gard to  the  authorehip  of  the  chronicles  of  Alfonso  X, 
Sancho  rV.,  Ferdinand  lY.,  and  Alfonso  XI.:  but 
the  four  following  reigns — those  of  Pedro  I.,  Henry 
II.,  John  I.,  BXid  Henry  HI. — ^were  dealt  with  by 
Pedro  Lopez  de  Ayala,  and  here  we  can  recognize  the 
man  of  literary  culture,  who  had  acquired  some  knowl- 
edge of  andent  history,  for  the  form  of  the  narrative 
becomes  freer  and  more  personal  and  the  .style  rises 
with  the  thoiight  Several  authors  had  a  hand  in  the 
chronicle  of  John  II.,  but  the  final  redaction  was  by 
Feman  Perez  de  Guzman.  The  sad  reign  of  Heniy 
IV.  was  related  by  Diego  Enriquez  del  Castillo  and 
Alfonso  de  Palencia,  the  glorious  reign  of  the  Catho- 
lic sovereigns  Ferdinand  and  Isabella  by  Fernando 
del  Pulgar  and  Andr^  BcroaMi's.  Along  with  those 
royal  chronicles  must  be  mcutiuned  some 
biographies  of  important  persons.  Thus, 
in  the  15th  century  the  chronicle  of  Pedro 
Nifio,  count  of  Buelna  (137^1452),  by  Gntierre  Dies 
de  Games  ;  that  of  Alvaro  de  Luna,  constable  of 
Castile  (died  1453) ;  ateo  a  very  curious  book  of 
travelsj  the  narrative  of  the  embassy  sent  bv  Henrv 
in.  of  Castile  to  Timor  in  1403,  written  by  tne  head 
of  the  mission,  Ruy  Gonzalez  de  Clavuo  {q.v.). 

The  other  productions  of  CasUlian  prose  in  the  1 3th 
and  14th  centuries  are  for  the  most  ^art 
didactic  and  sententious  compositions, 
which,  however,  contain  illustrations  or 
tales  of  Eastern  origin.  The  Spanish  trans- 
lation of  Kalila  and  Dimna,  made  direct 
from  an  Arabic  text,  dates  from  the  middle  of  the 
1 3th  century,  and  the  romance  of  the  Seven  Saget 
{Sindibad),  published  under  the  titJe  of  EngaiSM  i 
Assayamientot  de  lot  Afugeres,  must  be  referred  to 
almost  the  same  period.  From  the  second  half  of  the 
13th  century  the  oolleotaons  of  sentences,  dub,  apo- 
logues, and  moral  tales  become  very  aumenms :  first  of 
all,  veisions  of  the  Seeretum  Secretorum,  attributed 
in  the  Middle  Ages  to  Aristotle,  one  of  which  is  en- 
titled Biridat  de  las  Poridades,  next  the  Proverpiot 
Buenos,  the  Bocados  de  Oro  or  lAbro  de  Boniunit 
Rey  de  Perrna^  the  Libro  de  Jo»  Gato$,  which  is  de- 
rived from  the  iVarm(ib»e»  of  Eudes  of  Cheriton.  But 
the  most  celebrated  is  the  Libro  de  lot  Castas  .y 
Doeumentot  of  King  Sancho  IV.  (died  1295),  who  also 
composed  a  Ltiddario,  a  kind  of  encyclopaedia  of  the- 
ology, morals,  and  natural  history.  It  was  during  the 
first  half  of  the  14th  oenturv  that  l^e  nephew  of  Al- 
fonso X,  the  infant  Juan  Mannel  (1282-1349),  wrote 
those  various  worics  which  place  him  in  the  first  rank 
of  medimval  Spanish  prose  writers.  The  best  known 
is  the  colleolaon  of  tales,  many  of  them  borrowed  from 
Oriental  sources.  entiUedfZ  Conde  Lucanor;  but  be- 
sides this  contribution  to  light  literature  be  wnjte 
graver  and  more  specially  instructive  works,  notably 
the  Libra  de  los  Estados  or  TAbro  dd  Infante^  a  kind 
of  manual  of  education,  domestic  economy,  and  poli- 
tics ;  the  lAbro  dd  CabcJlero  i  dd  Eteudero,  a  practi- 
cal treatise  on  chivaliy  somewhat  leeonbling  a  woik 
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of  Kayruond  Lully  on  the  same  subject  Unfortunately 
Joan  Manuel's  poems,  which  he  had  collected  in  a 
Libra  de  las  Cantiacu  or  de  los  Cantares,  have  been 
lost.  The  knowledge  of  antiquity,  previously  so  poor 
And  vague,  made  remarkable  progress  in  the  14th 
ceotury.  It  was  thought  desirable  to  learn  more 
about  certain  episodeB  of  andent  history,  such  as  the 
War  of  Troy,  and  therefore  the  poem  on  tiiat  subject 
by  the  Frenchman  Beno!t  de  Sainte-More  and  the 
lia^D  narrative  of  Quido  de  Golumnawere  both  trans- 
lated. Pedro  Lopez  de  Ayala  translated  or  caused  to 
be  translated  Pierre  Bersuire' 8  French  version  of  Livy, 
Boetius,  and  various  writings  of  Isidore  of  Seville  and 
Boccaccio. 

While  the  Carlovingian  cycle  is  malnljr  represented 
in  Spain  by  romances,  of  which  the  oldest 
seem  to  be  fr^ments  of  lost  poems  of  the 
juglaire*,  the  British  cycle  (lAuwlot,  Tris- 
tram, Merlin,  etc.)  is  represented  almost  exclusively 
by  works  in  prose  (compare  Rouance).    Those  nar- 
ratives are  known^  it  is  true,  only  by  15th  and  I6th 
oentory  editions,  in  which  they  have  been  more  or 
lefls  modified  to  suit  the  taste  of  the  time,  bat  it  is 
impoarible  not  to  recoKnise  that  books  anch  as  El 
BciadTo  dd  Scdno  Meriin  and  Za  Dananda  dd 
Saaeto  Gricd  (1515)  presuppose  a  considerable  ante- 
cedent Uterature  of  which  they  are  only  the  ailersilow. 
rhe  prindpal  French  romances  of  the  Round  Table 
were  translated  and  imitated  in  Spun  and  in  Portugal 
as  early  as  the  first  half  of  the  l4tb  oentuiy  at  least ; 
of  that  there  is  no  doubt.    And,  even  if  there  was 
□ot  on  this  point  satisfactoip^  testimony,  the  prodigious 
development  in  Spanish  Uterature  of  the  ctdxiUenas 
or  "book  of  chivalry,"  inoontrovertibly  derived  from 
fictions  of  British  origin,  is  proof  enough  that  the 
Si>aniards  have  at  an  early  date  been  familiarized  with 
this  romance  from  France.   The  first  book  which  be- 
gins the  series  of  strictly  Spanbh  cabaBericu  is  the 
AmtuUt  de  Oaukt  (t.«.,  of  Wales,  not  Fraooe).  We 
know^  the  Amadia  only  b^  the  version  made  about 
1480  in  four  books  by  Garci  OrdoSez  de  Montalvo  (the 
oldest  edition  extant  is  dated  1508),  but  the  work  in 
its  original  form  (three  books),  already  widely  distrib- 
uted and  celebrated  by  various  Ga^ilian  poets  from 
about  1350,  must  have  been  composed  at  the  latest 
in  the  second  third  of  the  14th  century.    A  few  rather 
vague  hints  and  certain  sentimental  considerations 
lead  one  to  seek  for  the  unknown  author  of  the  first 
Amadu  in  Portugal,  where  the  romances  of  the  Round 
Table  were  even  more  highly  appreciated  than  in 
Spun,  and  where  they  have  exercised  a  deeper  influ- 
enoe  on  the  national  literature.   To  Montalvo,  bow- 
ers, &ns  (he  honor  of  having  preserved  the  book 
)jf  repnl^hin^  it ;  he  only  made  the  mistake  of  di- 
Hting  the  original  text  too  much,  and  of  adding  a  poor 
Gcmtinnation,  Leu  Serqas  de  E^landian,    Allied  to 
MoDtalro's  Amadit  with  its  Esplandian  appenda^ 
are  the  Don  Florisando  and  the  lyisuarte  de  Grecia, 
the  Amadu  de  Gr&na,  the  Don  Flortsd  de  Niguea, 
etc,  which  form  what  Cervantes  called  the  Amadis 
sect"    Along  with  the  Amadises  range  the  Palmer- 
ine&^the  most  celebrated  of  which  are  the /^iZmerm 
de  O&tm,  the  I^inudeon,  and  the  Pblmerin  de  Ingla- 
terra.     None  of  those  eahaVeriat  inspired  by  the 
AmadiM  were  printed  or  even  written  before  the  16th 
eentory ;  and  the;^  bear  in  language  and  style  the 
atamp  of  that  period;  but  they  cannot  be  separated 
ixom  Uieir  meoiseval  model,  the  spirit  of  which  they 
have  preaenred  intai^  Among  the  cctbaUaicu  we  may 
also  ous  some  narratives  belonging  to  the  Carlovin- 
gian epic, — the  ffuttaria  dd  Emperador  Carhmagno 
tf  de  los  Doce  Pares,  a  very  popular  version  still  re- 
printed of  the  French  romance  of  fierabras,  the  Eep(go 
de  CahaUeriMj  into  which  has  passed  a  large  part  of 
^e  Orlando  Innamorato  of  Boiardo,  the  Historia  de 
la  Reina  SibSla,  etc. 

The  first  half  of  the  15th  century,  or,  what  comes 
almost  to  the  same  thing,  the  reign  of  John  IL  of  Cas- 
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tile  (1407-1454),  is,  as  regards  its  literature,  character- 
ized by  three  facte — (I )  hy  the  development 
of  a  court  poetry,  artificial  and  pretentious ;  ^f  -'iS 
(2)  by  the  influence  of  Italian  literature  ceutury. 
on  Castilian  prose  and  poetry,  the  imita- 
tion of  Boccacdo  and  Dante,  especially  of  the  latter, 
which  introduced  into  Spun  a  liking  for  allegory  ; 
and  (3)  by  more  assiduoos  intercourse  witJi  antiquity 
— a  fuller  understanding  of  the  Latin  writers  who  had 
been  brought  to  the  front  by  the  Italian  renaissance. 
After  the  example  of  the  Provenyals,  whose  literarjr 
doctrines  had  made  their  wa;^  into  L^astile  througn 
Portugal  and  Catalonia,  poetry  is  now  styled  the  arte  de 
tn^r.  The  artede  trohtr  is  strictly  '*court"  poetry, 
which  consists  in  short  pieces  of  rather  complicated 
versifioatton, — love  plaints,  debates,  questions,  and 
repartees,  motes  with  their  gloscu,  burlesciue  and  sa- 
tirical songs, — a  poetw  wholly  "occasional,"  and 
which,  when  separated  from  its  natural  environment,, 
loses  great  part  of  its  charm.  In  order  to  understand 
and  appreciate  those  pieces  they  must  be  read  in  the 
collections  made  by  the  poets  of  the  time,  and  the  one 
must  be  brought  to  throw  light  on  the  other.^  The 
most  celebrated  cancionero  of  the  15th  century  is  that 
compiled  fur  the  amusement  of  his  sovereign  by  Al- 
fonso de  Baena  (who  has  not  designated  himself  a. 
JeWj  as  has  been  supposed,  the  word  judino  attached 
to  his  name  in  the  preface  being  nothing  but  indino) ; 
it  is,  so  to  say,  the  official  collection  of  the  poetio 
court  of  John  II.,  although  it  also  contains  some 
pieces  hy  poets  of  earlier  date.  After  Baena's  collec- 
tion may  M' mentioned  the  Cancionero  de  StuXiga^ 
which  contains  the  Castilian  poems  of  the  trobadores 
who  followed  Alfonso  V.  of  Aragon  to  Naples.  Those 
cancioneros,  consisting  of  the  productions  of  a  society, 
a  group,  were  suooeeded  by  collections  of  a  more  gen- 
ial character,  in  which  vernfiers  of  very  different 
poiods  and  localities  are  jnmbled  together,  the  pieces 
being  classed  simply  aocoraing  to  their  type.  The  ear- 
liest Cancionero  General  is  that  compiled  by  Juai) 
Fernandez  de  Constantina,  which  appears  to  have 
issued  from  the  Valencia  press  in  the  very  beginning 
of  the  16th  century  ;  the  second,  much  better  known, 
was  published  for  the  first  time  at  Valencia  in  1511 ; 
its  eoitor  was  called  Fernando  del  Castillo.  The  other 
poetic  school  of  the  15th  century,  which  claims  to  be 
specially  related  to  the  Italians,  had  as  its  leaders  Juan 
de  Mena  (1411-1456),  author  of  the  Coronacton  and 
the  Labirinto  or  Las  Trecientas  (a  long  poem  so 
called  because  of  the  number  of  stanzas^  which,  ac- 
cording to  the  scheme,  were  to  compose  it),  and  the 
marquis  of  SanUllana,  D.  ntigo  Lopes  de  Mendoza. 
(1398-1458),  who  in  his  sonnets  was  the  first  to  imitate 
the  structure  of  the  Italian  endecasiUabo.  Along  with 
those  two,  who  may  be  designated  poetat,  in  distinc- 
tion from  the  deddores  and  the  trobadores  of  the  can- 
aoneros,  must  be  ranked  Francisco  Imperial,  a  Ge- 
noese by  descent,  who  also  helped  to  acclimatize  in 
Spain  the  forms  of  Italian  poetry.  The  marquis  of 
Santillana  occupies  a  considerable  place  in  the  litera- 
ture of  the  15tn  century,  not  only  by  reason  of  his 
poems,  but  qiiite  as  much  if  not  more  through  the 
support  he  atforded  to  all  the  writers  of  his  time,  and 
the  impulse  he  gave  to  the  study  of  antiquity  and  to 
the  labors  of  translators  who  at  his  request  turned 
Vireil,  Ovid,  Seneca,  etc.,  into  Castilian.  He  him- 
self was  not  aoqnainted  wiUi  Latin  ;  bnt  the  gonerons 
efforts  he  made  to  stir  up  his  felW-oonntiymen  to 
learn  it  have  justly  procured  him  the  title  of  fa- 
ther of  Spanish  humanism.  That  he  had  an  exten- 
sive knowledge  of  the  national  literature,  and  of  the 
literatures  of  France  and  Italy,  he  has  shown  in  the 
preface  to  his  works,  which  is  a  sort  of  ars  poetica  as 
well  as  an  historical  exposition  of  the  kinds  of  poetry 
cultivated  in  the  Mid^e  Ages  by  the  Spaniards  and 
the  neighboring  nations. 

With  the  exception  of  the  chronicles,  and  some 
cabctUerivu^  the  prose  of  the  15tli  century  containfl 
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nothing  veiy  striking.  The  translation  of  VirgU  by  En- 
rique deVillena  (died  1434)  is  very  cIumBy, 
^Mfith  shows  no  advance  on  the  versions  of 

^tary.      Latin  authors  made  in  the  previous  century ; 

better  worth  reading  is  the  Trahq^os  de  Her- 
cules,  a  whimsical  production  bat  with  some  savor  in 
its  style.  A  curious  and  amusing  book,  full  of  details 
about  Spanish  manners,  is  the  Vorbacko  of  the  arch- 

Eriest  of  Talavera,  Alonso  Marttuez  de  Toledo,  chap- 
dn  to  King  John  IL  ;  the  Corbet^  belongs  to  the 
numerous  family  of  satires  against  women,  and  its 
tide  ("The  Lash"  or  "Whi^")  borrowed  from  a 
work  of  Boooaocio's  with  which  it  has  otherwise 
nothing  akin,  correctly  indioatee  that  he  has  not  spared 
them. 

The  andent  liturgica]  Spanish  theatre  is  known  to 

Drui.Ue  ^ ''^'^  ^.  ^™ente  of  the  play  of  the 
lltanture.  Maaian  Kings,  or  which  mention  has  al- 
reauy  been  made ;  but  certain  regulations 
of  the  code  of  the  Siete  Partidas  (compiled  oetween 
1252  and  1257)  prove  that  this  theatre  existed,  and 
that  at  the  great  festivals,  such  as  Christmas,  Epi- 
phany,^ and  Easter,  dramatic  representations  were 
gives  in  ohnroh.  These  representations,  originally  a 
mere  commentaiy  on  the  litnigy,  grew  more  compli- 
■oated  in  ooarse  of  tame ;  they  were  gradually  adalter- 
«ted  with  bufibonery,  whiob  freouently  broaght  down 
the  censure  of  the  clergy.  Alfonso  the  Wise  even 
thought  it  necessary  formally  to  forbid  the  "  derka  " 
plying  ^u^w  de  eacamios,  and  permitted  in  the  sanc- 
toaiT  only  dramas  destined  to  commemorate  the  prin- 
capal  episodes  of  the  life  of  Christ.  Of  all  the  church 
fearivabj  the  most  popular  in  Spain  was  that  of  Cor- 
pus Christi,  instituted  by  Urban  IV.  in  1264.  At  an 
early  date  was  introduced  the  custom  of  accompanying 
the  oelebration  of  this  festival  with  dramatic  repre- 
-sentations  intended  to  explain  to  the  faithful  the  Eu- 
«hariatio  mystery.  Those  dramas,  called  autot  sacra- 
moKtala,  acquired  more  and  more  importance ;  in  die 
17th  oentnry,  with  Cald^n,  they  become  grand  alle- 
gorical pieces,  regular  theological  dissertations  in  the 
form  of  dramas.  To  the  auto  taa'ammtol  corresponds 
the  avto  al  nacmiiento  or  drama  of  the  Nativity.  The 
secular  theatre  is  in  Spain  as  elsewhere  a  product  of 
the  religious  theatre.  Expelled  from  the  church,  the 
juegos  de  escamios  took  possession  of  the  public 
squares  and  there  obtained  a  free  development ;  they 
cease  to  be  a  mere  travesty  of  dogma  to  become  a 
-separate  type,  a  drama  whose  movement  is  no  longer 
determined  by  the  liturgy,  and  whose  actors  are  bor- 
rowed from  real  life  in  Spanish  society.  Tliis  new 
theatre  starts  about  the  close  of  the  15th  oentury  with 
the  little  pastoral  pieces  of  JOan  del  Encina  (died 
1534)|  which,  after  Virgil's  example,  he  calls  eghqas. 
Oenmne  shepherds,  clumsy,  rude,  and  long-haired 
^mdeaudos),  are  the  interlocutors  of  those  buoolics, 
Into  which  u-e  also  sometimes  introduced  students, 
«nd  even,  bjr  Lucas  Fernandez,  a  oontemporary  ana 
pupil  of  Encina' s,  gentlemen  (pabaUeros)  and  soldiers. 
A  Dook  which,  strictly  speaking,  does  not  belong  to 
the  theatre,  the  Tragicomedia  de  Calitto  y  Mmoea, 
by  Fernando  de  Bojas,  much  better  known  as  La 
Cdestina,  and  dating  from  about  1492,  caused  the 
new  theatre,  still  so  childish  in  the  attempts  of  the 
school  of  Encina,  to  make  a  gigantic  step  onwards. 
The  histoiy  of  two  lovers,  who  are  brought  together 
b^  a  go-between  (Gelestina),  and  who  afler  various 
-vvasntudes  ultimately  commit  8ui<nde, — this  astonish* 
ing  novel  tanght  tihe  Spaniards  the  art  of  dialogue, 
and  for  the  first  Ume  exhibited  persons  of  aU  classes 
•of  society  (particularly  the  lowest)  speaking  in  har- 
mony with  their  natural  surroundings,  thinking  and 
acting  in  aocordanoe  with  their  condition  of  life.  The 
progress  caused  by  the  Cdestina  may  be  estimated  by 
means  of  the  I^opaladia  of  Bartolomfi  Torres  Na- 
harro  (Naples,  1517),  a  collection  of  pieces  represented 
at  Bome  in  presence  of  Leo  X.  and  distributed  by 
ili«r  aathor  into  two  gnmp»'-«ontedi(»  a  noricM, 


those  treating  of  things  really  known  and  seen,  and 
comedias  a  faiUaxia,  those  bringing  fictions  on  the 
stage,  though  it  may  be  with  the  appearance  of  reality. 
The  most  mteresting,  if  not  the  best  composed,  are 
the  comedia  soMadesca,  depicting  to  the  life  the  Span- 
ish man-at-arms  of  the  time,  and  the  comedia  tine- 
Itirin,  a  picture  of  the  manners  of  the  menials  of  the 
pontifical  court  Torres  Naharro  is  the  first  Spaniard 
who  borrowed  from  France  the  division  of  ue  play 
into  "days"  {jomada») ;  shortly  after  Naharro  we 
find  the  oomedv  of  manners  in  Lope  de  Rueda,  gold- 
beater of  Seville  (died  about  1566),  whose  dramatic 
work  is  composed  of  regular  comedies  constructetj  on 
the  model  ot  Naharro  and  Italian  authors  of  the  be- 
^nning  of  the  16th  oentnry,  and  also  of  little  pieces 
intended  fi)r  performance  in  the  intervals  between  the 
larger  plays  {etUrenme»  and  pasos),  some  of  which, 
such  as  El  Convidado,  El  RujUm  Vdbarde,  La$  Acet- 
tuntu,  are  storehouses  of  sprightliness  and  wit  Some 
of  Naharro's  and  espefflaUy  of  Kueda's  pieces  have 
already  the  ohancter  of  the  comedy  of  intrigue, 
which  is  emphatically  the  tvpe  of  the  classic  stage. 
But  to  reach  Lope  de  the  Spanish  stage  had  to 
be  enlarged  in  r^ation  to  national  histoiy.  A  poet  of 
Seville,  Juan  de  la  Cueva  (bom  about  1590),  first 
brought  on  the  boards  sul^eots  such  as  the  ezploita 
of  die  Oid,  Bernardo  del  Garpio,  and  otJiera,  whidi 
bad prei^DUBly been  treated ofonly  in  the  "romances.'* 
To  a  poet  called  Berrio,  of  whose  work  nothing  has 
been  prmerved,  are  attributed  the  comeciuu  of  Hoora 
and  Christjans,  in  which  were  represented  &mouB  epi- 
sodes of  the  age-long  struggle  ag^nst  the  infid^  And 
it  is  at  this  period  that  Cervantes  (1585)  experimented 
in  the  dramatic  line ;  in  his  Tratos  de  Argd  he  gives 
us  a  picture  of  galley-life,  painful  recollections  of  his 
long  captivity  in  Algiers.  There  is  no  need  to  linger 
over  certain  attempts  at  tragedy  of  the  ancient  type 
by  Oeronimo  Bermudez  (bom  1530),  Cristobal  de 
Virues  (bom  about  1551)),  Lupercio  Leonardo  Argm- 
sola  (1562-1613),  etc.,  the  only  successful  speramenof 
which  is  the  Nvmaneia  of  Cervantes ;  these  works  in 
f^t,  cold  and  manneristic,  mere  exercises  in  style  and 
versification,  remained  without  influence  on  the  devd- 
opment  of  the  Spanish  stage.  The  pre-dassio  period 
of  this  stage  is,  as  regards  dramatic  form,  one  of  indeci~ 
sion.  Some  write  in  prose,  like  Rueda ;  others,  Uke 
Naharro,  show  a  preference  for  the  redondiUag  of 
popular  poetrj' ;  and  there  are  those  again  who,  to  ele- 
vate the  stj;le  of  the  stage,  versify  in  bendeoasyllabica. 
Hesitation  is  also  evident  Jis  to  the  mode  of  dividing 
the  drama.  At  first  a  division  into  five  acts,  after  the 
manner  of  the  ancients,  is  adopted^  and  this  is  still 
followed  by  jCerrantes  in  his  first  pieces ;  then  Juaa 
de  la  Cueva  reduced  the  five  acts  to  four,  and  in  diis 
he  is  imitated  by  most  of  the  poeto  to  the  doee  of  the 
16th  oentury  (Lope  de  Vega  himself  in  his  youth  cam- 
posed  pieces  in  four  acta).  It  was  only  at  this  time 
that  the  custom  which  is  still  maintained  of  dividiog 
all  dramatic  works  into  three  acts  or  days  was  intro- 
duced,— exception,  of  oouise,  being  made  of  shout 
pieces  like  the  loa  (i}rologne),  the  enfremes,  the  poao, 
the  &at2e  (different  kinds  of  entr'acte). 

The  golden  age  of  Spanish  literature,  as  it  is  oallad, 
belong  to  the  16th  ana  the  17th  centuries, 
extending  approximately  from  1550  to  1650.  ^jSfiSS 
Previous  to  the  reign  of^  the  Catholic  itui  can- 
sovereigns  there  exists,  strictly  speaking,  tmiaa, 
only  a  Gastilian  literature,  not  \ery  self-re- 
liant and  laively  influenced  imitation  fiistof  FVanoe 
and  then  of  Italy ;  the  union  of  the  two  crowns  of 
Aragon  and  Castile,  and  afterwards  the  advent  of  the 
house  of  Austria  and  the  king  of  Spun's  election  as 
emperor,  proved  the  creation  at  once  of  the  polickaal 
unity  of  Spain  and  of  Spanish  literature.  Aner  tlte 
death  of  Philip  IV.  (1665)  this  fair-shining  li^htwent 
out ;  the  nation,  exhaustea  by  distant  expoiitions,  the 
colonization  of  America.  Continental  wars,  and  bad 
administration,  produoea  nothing ;  its  Utmoy  genioft 
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sank  in  the  ffenenl  decline,  and  Spain  is  destined  ere 
long  to  be  suDjected  again  to  the  infinence  of  France, 
to  which  she  had  submitted  during  all  the  first  period 
of  the  Middle  Age«.  In  the  16th  and  17th  centuries 
the  Utemtore  is  eminenU^  national.  Of  coarse  all  is 
not  equally  original,  and  id  certain  kinds  of  literature 
the  Spaniards  continue  to  seek  models  abroad. 

Lync  poetry,  especually  that  of  the  highest  order, 
,  .  is  always  inspired  by  the  Italian  masten. 
poetry.  An  irresistible  tenden<^  leads  the  Spanish 
poets  to  rhyme  in  hendecasyllabics — as  the 
marquis  of  Santillana  had  formerly  done,  though  his 
attempts  bad  fkllen  into  oblirion — uid  to  gronp  their 
Teraes  in  tero^  ootavea,  sonnets,  ana  eaneiones 
ioaammi).  Gannlaso  de  la  Vega  (1503-1536),  Joan 
Boscan  (1493-c.  1550),  and  Diego  de  Mendoza  (1503- 
2575)  are  the  recognised  ohiefe  of  the  sohool  al  itaUao 
modo.  and  to  them  belongs  the  honor  of  having  sue- 
4»BB{iiily  transplanted  to  ^>ain  Uioee  different  forms  of 
Terse,  and  of  having  enriched  and  improved  the  poeUo 
language  of  their  oountry.  The  few  uncouthnesses  of 
wluch  MendoEa  and  Boscan  more  especially  are  guilty 
^snoh  as  certain  faoltA  of  rhythmic  aooentuation)  were 
corrected  by  their  dismples  Gutierre  de  Cetina,  Greg- 
orio  Silvestre,  Hernando  de  Aonfia,  by  the  poets  of  the 
«04aUed  school  of  Seville,  headed  by  Fernando  de 
Herrera  (died  1597),  uid  also  by  those  of  the  rival 
Mshool  of  Salunaooe,  rendered  fainons  maiidy  by  the 
inspired  poetry  of  Vt.  Lms  de  Leon  (1528-1591). 
AgMiut  tnose  mnovators  the  poets  fkithful  to  the  old 
Oistilian  manner,  the  rhymers  of  Ted(mdiJla$  and 
fomanoes,  hold  their  own ;  under  the  direction  of 
Ori8t<tbal  de  Castillcao  (1556)  theycuryon  a  fieroe 
war  of  the  pen  against  the  "Petrarchists."  But  by 
the  last  thinl  of  the  16th  century  the  triumph  of  the 
new  Italian  school  is  assured,  and  no  one  any  longer 
thinks  of  reproaching  it  for  its  foreign  flavor,  Only  a 
aoit  of  schism  is  effected  from  that  period  between  the 
higher  poetry  and  the  other  varieties  ;  the  former 
employs  only  the  hendecasyllabioand  the  heptasyllabio 
(^uefrrac2o),  while  the  popular  poets,  or  those  who 
affect  a  more  familiar  tone,  preserve  the  national 
metres.  Almost  al)  the  poet^  Ikowever,  of  the  16th 
and  17th  oentiuieB  have  tried  their  powers  in  both 
kinds  of  versiEication,  using  them  in  turn  according  to 
the  nature  of  their  subjects.  Thus  Lope  de  Vega,  first 
of  alt,  who  wrote  La  Jerutalem  Conqmttada  {l^). 
La  Ihagnntea  (1602),  La  Hermosura  de  AngiUca 
(1602),  in  ludian  verses  and  in  octaves,  composed  his 
long  narrative  poem  on  Isidore,  the  busoandman 
patron  of  Madrid  (1599),  in  quintils  of  octosyllabic 
vetae,  not  to  mention  a  great  number  of  '^  romances." 
As  regards  this  last  form,  previously  disdained  or 
almost  so  by  artistic  poete,  Lope  de  Vega  gave  it  a 
I»estige  that  brought  it  into  iavor  with  the  literates 
-of  the  oonrt  A  host  of  poets  were  pleased  to  recast 
the  old  "romuiora"  or  to  compose  new  ones.  The 
I7th  oentmn;,  it  majr  be  stud,  is  ohaiaoterized  by  a 
regular  surfeit  of  lyno  poetir,  to  which  the  estaUish- 
ment  of  nrions  literary  academies  in  the  Italian  style 
contributed  not  a  tittle.  Of  this  enormous  mass  of 
verses  of  all  sorts  and  sices  very  little  still  keeps  afioat ; 
the  names  of  three-fourths  of  the  versifiers  must  be 
forgotten,  and  in  addition  to  those  already  dted  it  will 
be  sufficient  to  mention  Luis  de  CMngora  (1561-1626) 
and  Frandsco  de  Qnevedo  Villegas  (1580-1645). 
CWngora  is  especially  famous  as  the  founder  of  the 
*^oultist"  school,  as  the  introducer  into  Castilian 
poetry  of  a  flowery,  bombastic,  and  periphrastic  style, 
oharaeterized  ^  sonorous  vocables  and  artificial 
arrangements  of  phrase.  The  Spaniards  have  given 
the  name  of  cuUo  to  this  pompous  and  manneristio 
style,  with  its  system  of  invmions  based  on  Latin 
vyntax.  The  Sdtdada  of  (Sttngora  are  the  monu- 
ment par  oBcdlence  of  Spanish  mannerism,  which 
made  numeroos  victims  and  inflicted  on  the  poetry  of 
the  Peninsula  irreparable  iqjory.  But  Gongora,  a 
OMMt  of  really  great  powers,  had  started  b^Xer,  and  as 


often  OS  be  cares  to  forget  about  being  sonorous  and 
affected,  and  is  content^  to  rhyme  romances,  he  finds 
true  poetic  accents,  ingenious  ideas,  and  fdicitous  ex- 
pressions. Quevedo,  much  greater,  moreover,  in  his 
prose  works  than  in  bis  veiBe,  displays  real  power  only 
in  satire,  epif^ram,  and  parody.  There  are  m  some  of 
his  serious  pieces  the  stuff  of  a  J nvenal,  and  his  satiric 
and  burlesque  romances,  of  which  several  are  even 
written  in  slang  {germania),  are  in  their  wav  little 
masterpieces.  Another  commonplace  of  Spanish 
poetry  at  this  poriod  was  epic  poebiy  afler  the  stvle 
of  Taaso's  Qenaalemme.  None  of  those  interminable 
and  proaato  oompautaons  in  oetaca*  retda  oome  near 
their  modd  ;  ume  of  Uiem  oonld  even  be  compared  in 
style,  elevation  of  thought,  and  beauty  of  imagery  to 
the  fjunadat.  They  are  in  reality  only  rhymed 
chrouclea,  and  consequently,  when  the  author  happens 
to  have  taken  part  in  the  events  he  narrates,  they  nave 
a  genuine  historical  interest  Such  is  the  case  with 
the  AraucaiM  of  Alonso  de  Ercilla  (1533-1594),  of 
which  it  may  be  said  that  it  was  written  less  with  a 
pen  than  with  a  pike.  In  burlesque  poetry  the 
Spaniards  have  been  rather  more  successful;  La 
Oatomaquia  of  Lope  de  Vega  and  La  Mosquea  of 
Villaviciosa  (died  1658)  are  somewhat  agreeable  pieces 
of  fiin. 

The  departments  of  imaginative  literature  in  which 
the  genios  of  the  new  Spanish  nation  re- 
vealed  itself  mth  meet  viior  and  originality 
are  the  nooeia  and  the  drama.  By  naoda  must  be 
underatood  the  novel  of  manners,  called  pioaretea 
(from  picaro,  a  rogue  or  "  picaroon  ")  because  of  the 
social  status  of  the_  banes  of  those  fictions  :  and  this 
kind  of  novel  is  quite  an  invention  of  the  Spaniards. 
Their  pastoral  romance^  on  the  other  hand — ^the  best 
known  examples  of  which  are  the  Diana  Bnamorada 
of  Jorge  de  Montemayor  (died  1561),  continued  by 
Alonso  Feres  and  Gaspar  Gil  Polo,  the  Galatea  of 
Cervantes,  and  the  Arcadia  of  Lope  de  Vega,  as  well 
as  their  novel  of  adventure,  started  by  Cervantes  in 
his  Hovelaa  ^femplares  (1613),  and  cultivated  after 
him  by  a  host  of  writers — is  directly  derived  from 
Italy.  The  Aroadm  of  Sannataro  is  the  source  of  the 
Duma  and  of  all  its  imitations,  jnst  as  the  Italian 
novdUeri  alone  are  the  masters  of  the  Spanish  now^- 
taa  of  the  Hth  century.  The  picaresque  novel  starts 
in  the  middle  of  the  16tfa  century  with  the  Vida  de 
Lazarillo  de  Tormea^  sut  Fnrtunat  y  Adverwidadet 
(1554),  the  work  of  a  veiy  bold  intellect  whose  person- 
ality unfortunately  remains  unknown,  there  being  no 
satisfactory  reason  for  assigning  this  little  book,  wnich 
is  as  remarkable  for  the  vigor  of  its  satire  as  for  the 
sobriety  and  firmness  of  its  style,  to  Biego  Ilurtado  de 
Mendoza.  A  supplement  to  the  adventures  of  Laza- 
rillo appeared  at  Antwerp  in  1555;  it  is  probably, 
however,  not  the  production  of  the  author  of  the 
original  romance  The  impetus  was  given,  and  the 
snooess  of  Lcaa/riUo  was  so  great  that  imitators  soon 
In  1599  Mateo  Alemanpublished,  oih^ 


the  title  of  Ataktya  de  hi  Vida  JSumano,  the  first 
Wt  of  the  adventures  of  another  picaroon,  Guzman 
de  Al&raohe ;  and,  as  he  was  in  no  hurr^  to  finish 
this  narratiTe,  anouier  writer,  jealous  of  his  success, 
took  possession  of  it  and  issued  in  1603,  under  the 

gieudonym  of  Mateo  Luxan,  a  continuation  of  the  first 
nzman.  Aleman,  not  to  be  thwarted,  resumed  his 
pen,  and  published  the  second  part  of  his  romance  in 
1605.  Quite  unUke  that  of  the  LazanUo,  the  style  of 
Mateo  Aleman  of  Seville  is  eloquent,  full,  with  long 
and  learned  periods,  sometimes  diffuse.  Nothing  could 
be  more  extravagant  and  more  obscure  than  the  his- 
toryof  Justina  the  begxar  wcunan  {La  IHcasraJuMtinai 
Iw  JPrauiusoo  Lopez deUbe^ (1605),  an assnmed  name 
which  oonoealed  the  person  of  thel)ominioan  Andrfis 
Perez  de  Leon.  The  other  picaresque  romances  are  : 
Ahnto  M<m  de  muchos  AmoSf  by  Graonimo  de  AlcaU 
(two  parts,  1624  and  1626) ;  the  Hintoriay  Vidadd 
Gran  TiuaBo  Babto  de  Segwm  (1626),  in  wlucib 
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Quevedo  has  made  his  most  brilliant  display  of  style 
and  wit ;  the  Garduna  dc  Sevilla  {1634)  of  Alonao  de 
Castillo  Solorzano ;  La  Vida  y  Ileckos  de  EstdmniUo 
Gonzales  (1646),  described  as  compnesto  por  el  mesmo, 
but  an  Est^ban  Gonzalez  is  unknown  in  the  literaiy 
history  of  the  l7th  oentury. 

By  degrees  the  pi<»resque  romance  was  combined 
with  the  novel  of  Italian  origin  and  gave  rise  to  a  new 
type,— half  norel  of  manners,  half  romance  of  ad- 
Tentnre, — of  which  the  characCerisdc  example  appears 
to  be  the  Rdadon  de  la  Vxda  y  Aventuras  ad  Escudero 
Marcos  de  Obrepon  (1618),  by  Vicente  Espinel,  one 
of  the  most  genial  and  best  written  works  of  the  nth 
oentury.  To  the  same  class  belong  almost  all  the 
novels  of  Alonso  Ghrtfnimo  de  Salas  Barhaditlo,  such 
as  La  Ingenioaa  Helena,  Don  Diego  de  Nome,  El 
Ccdxdiero  puntual,  etc. ;  Lniz  Velez  de  Guevara's 
IHalHo  Ccffudo  (1641),  the  model  of  Lesage's  DuAle 
Boiteux:  and  Irancisco  Santos's  highly  po^ut^r  pic- 
tares  of  life  in  Madrid,  Dia  y  Noche  de  Madrid  (1663), 
PeriqmUo,  ddelaa  GaUineras,  etc  On  the  contrarv, 
the  novels  of  Tirso  de  Molina  {Los  Cigarrnles  de  To- 
ledo, 1624K  Perez  de  Montalban  {Para  Todos,  1632), 
Maria  de  Zttvas  {Novdat,  1637),  are  more  in  the  man- 
ner of  the  Nomas  ^emplarea  of  Cervantes,  and  con- 
sequently of  the  Italian  type.  Among  the  so-called 
historical  romances  one  only  deserves  to  be  mentioned, 
— the  GxierroM  OiviUa  de  Oranada  by  Gines  Perez  de 
Hita,  which  deals  with  the  last  years  of  the  kingdom 
of  Granada  and  the  insnrrection  of  the  Moors  of  the 
Alptganras'iD  the  time  of  Philip  II.  Don  Quixote, 
the  masterpiece  of  Miguel  Cervantes  de  Saavedra 
(1547-1616),  is  too  great  a  work  to  be  treated  along 
with  others ;  and,  besides,  it  does  not  fall  strictly 
within  the  limits  of  any  of  the  classes  just  mentioned. 
If  it  has  to  be  defined,  it  may  be  descrioed  as  the  social 
romance  of  16th  and  17th  century  Spain.  Cervantes 
undoubtedly  owed  much  to  his  predecessors,  notably 
to  the  picaresque  romancers,  but  he  considerably  en - 
larged  Uie  scope  of  the  type,  and,  what  had  as  yet 
been  done  by  no  one,  supported  the  firamework  of  the 
story  by  a  lofty  moral  idea.  His  main  purpose  was, 
as  we  are  beginning  to  realize,  not  to  turn  into  ridicule 
the  books  of  chivalry,  which  were  already  out  of 
fashion  by  his  time,  but  to  show  by  an  example 
pushed  to  absurdity  the  danger  of  hidalgism,  of  all 
those  deplorable  prejudices  of  pure  blood  and  noble 
race  with  which  three-fourths  or  the  nation  were  im- 
bued, and  which,  by  the  scorn  of  all  useful  labor  which 
they  involved,  were  destined  to  bring  Spain  to  ruin. 
The  lesson  is  all  the  more  effective  as  his  fudalgo, 
although  ridiculous,  was  not  put  beyond  the  pale  oi 
the  reader's  sympathy,  and  the  author  condemns  only 
the  ezaggerataon  of  the  chivalrous  spirit,  and  not  true 
courage  and  devotion  when  these  virtues  have  a  serious 
o^eot  The  same  thing  happened  to  Don  Quixote 
which  had  happened  to  Guzman  de  A^aracke.  After 
the  pnUieation  of  the  first  ^art  (1605),  Cervantes 
allowed  his  pen  to  lie  too  long  idle ;  and  so  it  occurred 
to  some  one  to  antirapate  him  in  the  glorv  of  complet- 
ing the  sto^  of  the  heroic  deeds  of  the  knight  of  La 
Mancha.  In  1614  a  second  part  of  the  adventures  of 
Don  Quixote  made  its  appearance — the  work  of  a 
certain  Avellaneda,  a  pseudonym  under  which  people 
have  sought  to  recognize  the  inquisitor  Luis  de  Aliaga. 
Cervantes  was  thns  roused  from  inactivity,  and  the 
following  year  gave  to  the  world  the  true  second  part, 
which  soon  effaced  the  bad  impression  produced  by 
Avcllaneda's  heavy  and  exaggerated  imitation. 
The  stage  in  the  17th  oentury  in  some  measure  took 
the  place  of  the  romance  of  the  previous 
Drama  it  18,  as  it  wen,  the  medium  of  all 

tlie  memories,  all  the  passions,  and  all  the 
aspirations  of  the  Spanish  people.  Its 
style,  being  that  of  the  popular  poetry,  made  it  ac- 
cessible to  the  most  illiterate  classes,  and  frave  it  an 
immense  range  of  subject.  From  the  books  of  the 
Bible,  tho  acts  of  the  martyrs,  national  tradirions,  the 


of  17th 
century. 


'  chronicles  of  C!astile  and  Aiagon,  and  foreign  histories 
.  and  novels,  down  to  the  daily  incidents  of^coutempo- 
I  rary  Spanish  life,  the  escapades  and  nightly  brawb  of 
students,  the  gallantries  of  the  Calle  Mayor  and  the 
I  Prado  of  Madrid,  balcony  escalades,  sword  thrast« 
and  dagger  strokes,  duels  and  muraers,  fathers  be- 
,  fooled,  jealous  ladies,  pilferiiig  and_  cowardly  valets, 
inquisitive  and  sprightly  waiting-maids,  sly  and  tricky 
|)easanta,  fish  conntiy  girls, — all  are  turned  to  drama- 
tic acoount.  The  enormous  mass  of  plays  with  which 
the  literature  of  this  period  is  inundated  may  be 
divided  into  two  great  classes — a  secular  and  a  reli- 
gious, the  latter  again  subdivided  into  (1)  the  liturgical 
pla^,  lie.,  the  avto  either sacramented oral  nadmiento^ 
ana  (2)  the  oomedia  divina  and  the  eomedia  de  xantos, 
which  nave  no  liturgical  element  and  differ  from  a  sec- 
ular play  only  in  the  fact  that  the  subject  is  religious, 
and  frequently,  as  one  of  the  names  indicates,  derived 
from  the  history  of  a  saint.  In  the  secular  dramiu 
classification  might  be  carried  almost  to  any  extent  if 
the  nature  of  the  subject  be  taken  as  the  criterion.  lb 
will  be  sufficient  to  distinguish  the  eomedia  {i.e.,  any 
tra^o  or  comic  piece  in  three  acts)  according  to  the 
social  types  brought  on  the  stage,  the  equipment  of 
the  aotore,  and  the  artifices  resorted  to  m  the  repre- 
sentation. We  have  (1)  iheeomec^adeeapaveapada^. 
which  represents  any  everyday  incident,  the  actom 
belonging  to  the  middle  class,  simple  cahalleros,  and 
consequently  wearing  the  garb  of  ordinaiv  town-life, 
of  which  the  chief  items  were  the  cloak  ana  the  sword, 
and  (2)  the  eomedia  de  teatro  or  de  ruido,  or  again  de 
tramoya  or  de  aparejicinji  {i.e. ,  the  theatrical,  spectac- 
ular, or  scenic  play),  which  prefers  kings  and  princes 
for  its  dramatis  persoticF  and  makes  a  great  display  of 
mechanical  devices  and  decorations.  Besides  the 
eomedia,  the  classic  stage  has  also  a  series  of  litUe 
pieces  subsidiary  to  the  play  proper  :  the  loa  or  pro- 
logue, the  entries,  a  kind  of  interlude  which  after- 
wards developed  into  the  <a;/ne£e,  the  baile,  or  ballet 
accompanied  with  sin^png,  and  the  zamteia-,  a  sort  of 
operetta  tbns  named  after  the  royal  residence  of  La 
Zarznela,  where  tlie  kinjn  of  Spain  had  a  theatre.  As 
to  the  dramatic  poets  of  the  golden  age,  even  more 
numerous  than  the  lyrie  poets  and  the  romancers,  it  is 
rather  difficolt  to  group  them.  All  are  more  or  lei9 
pupils  or  imitatora  ffiP  the  great  chief  of  the  new  school. 
Lope  Felix  de  Vega  Carpio  (1563-1635) ;  everything 
has  ultimately  to  be  brought  back  to  him  whom  the 
Spaniards  call  the  "monster  of  Nature."  Amoni; 
Lope's  contemporaries,  only  a  few  poets  of  Valencia 
— Gaspar  de  Aguilar,  Francisco  Tairega,  Guillem  de 
Castro  (1569-1631),  the  author  of  the  Mocedadet  del 
Old  (from  which  C)omeille  derived  his  inspiration) — 
formed  a  small  school,  as  it  wwre,  less  sucgeot  to  the 
master  than  that  of  Madrid,  which  was  bound  to  merit 
the  applause  of  the  puUic  hy  copjring  as  exacdy  as 
possime  the  manner  or  the  great  initiator.  Lope  left 
nis  mark  on  all  varieties  of  the  eomedia,  but  did  not 
attun  to  equal  ezoellenoe  in  all.  He  was  especially 
successful  in  the  comedy  of  intrigue  {enredo)^  of  th» 
capa  y  espada  dass,  and  in  dramas  whose  subjects  are 
derived  from  national  histoiy.  His  great  and  most 
incontestable  merit  is  to  have  given  the  Spanish  staxe 
a  range  and  scope  of  which  it  had  not  been  previously 
thou^t  capable,  and  of  having  taught  his  oontem- 
poranes  to  find  dramatic  situations  and  to  carry  on  a. 

Slot.  It  is  true  he  wrote  nothing  perfect :  his  pro- 
igious  productiveness  and  farality  allowed  him  ao- 
time  to  mature  anything;  he  wrote  negU^ently, 
and,  besides,  he  considered  the  stage  an  infeiuir 
department,  good  for  the  vulgo,  and  consequent^ 
did  not  judge  it  worthy  of  the  same  r^rd  as  lyrie 
or  narrative  poetry  borrowed  from  the  Italians. 
Lope's  first  pupils  exaggerated  some  of  his  defects, 
but,  at  the  same  time,  each,  according  to  his  own 
taste,  widened  ihe  scope  of  the  eomedia.  Antonio 
Mira  de  Amescua  and  Luis  Veles  de  Guevara  (died 
il644)  were  sucoeasfiil  esperaally  in  tngie  histories 
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and  comedian  diviiicu.  Fr.  Gabriel  Tellez  (1570- 
1648),  better  known  under  the  pseudonym  of  Tirso  de 
Molina,  one  of  the  moat  flexible,  ingenious,  and  inven- 
tive of  the  dramatiate,  displayed  no  lees  talent  in  the 
comedy  of  contemporary  manners  than  in  hiatorical 
dnuna.  El  Bnrlador  de  SeviHa  {Don  Juan),  the  most 
celebrated  of  his  plays  since  the  Italians  and  the 
French  have  taken  possession  of  the  subject,  is  reck- 
oned his  masterpiece ;  but  he  showed  himself  a  much 
greater  poet  in  £l  Vergonxoso  en  fiUacio,  Don  Gil  de 
las  CaiutB  Verdet,  Marta  la  Pladoga.  Finally  Juan 
Ruis  de  Alarcon  (died  1639),  the  most  serioos  and 
most  observant  of  Spanish  dniu^o  poets,  snooesafully 
achieved  the  comedy  of  character  in  La  Verdad  Sot- 
wcAofo,  (^osely  followed  by  Comeille  in  his  Metiteur. 
The  remaining  play-writers  hardly  did  anything  but 
increase  the  number  of  the  comediat;  they  added 
nothing  to  the  real  elements  of  the  drama.  The  sec- 
ond epoch  of  the  classical  drama  is  represented  mainly 
by  Pedro  Calderon  de  la  Barca  (1600-1681],  the 
Spanish  dramatist  who  has  obtained  most  celebrity 
abroad,  where  his  pieces  have  been  studied  and  ad- 
mired (perhaps  extravagantly)  by  certain  critics  who 
liave  not  feared  to  rank  nim  with  Shakespeare.  It  is 
<J:ilderon  who  first  made  honor,  or  more  correctly  the 
point  of  honor,  an  essential  motive  in  the  conduct  of 
his  personages  {eg.,  el  MMico  de  m  Honra) ;  it  is  he 
also  who  made  the  comedia  de  capa  ^  egpaaa  uniil[Hrm 
oven  to  monotony,  and  gave  the  oomio  part "  of  the 
ffmcioto  (confidential  valet  of  the  eabauero)  a  fixity 
whidi  it  never  previously  possessed.  There  is  depth 
and  poetry  in  Calderon,  but  vagueness  also  and  moofa 
bad  taste.  His  most  philoeoi>hic  drama.  La  Vuia  e$ 
Stterto,  is  a  bold  and  sublime  idea,  but  indistinct  and 
feebly  worked  out ;  that  his  autm  aacramentale$  ave 
ovidenoe  of  extensive  theological  knowledge  is  all  that 
can  be  said  in  their  favor.  Calderon  was  imitated, 
as  Lope  had  been,  by  exaggerating  his  manner  and 
perv^ing  his  excellencies.  Two  poets  only  of  the 
jsecond  half  of  the  17th  century  deserve  to  be  cited 
along  with  him — Francisco  deRo^as,  author  of  the  fine 
historio  play  Del  ray  nltqjo  mnguno,  and  Agnstin 
Moreto  (1618-1562),  author  of  some  pleasant  come- 
dies. ^  Among  those  who  worked  in  secondaiy  forms 
■nentioD  must  be  made  of  Luis  Qnifiones  de  Bensi* 
Tente,  a  skilfnl  writer  of  enfremsm,  and  in  &ct  the 
greatest  master  of  the  form. 

A  new  manner  of  writing  appears  with  the  revival 

of  learning:  the  purely  objective  style  of 
HMory.      the  old  chroniders,  with  their  tagging  on  of 

one  &ct  after  another,  without  showing  the 
logical  connection  or  expressing  any  opinion  on  men 
or  things,  begins  to  be  thought  puerile.  An  attempt 
is  now  made  to  treat  the  history  of  Spain  in  the  man- 
ner of  Livy,  Sallost,  Tacittu,  wnose  methods  of  narra- 
tion were  oirectly  adopted.  The  16th  century,  however, 
atill  presmfa  certain  chroniclers  of  the  medieeval  type, 
wiUi  more  erudition,  precision,  and  a  be^nning  or  the 
oritical  element  La  Crdmea  Oeneral  de  j&pafCa  hy 
Ambrosio  de  Morales,  the  Compmdio  Mittmial  of 
£8t^ban  de  Oaribai,  the  Hi$U>Ha  Qmend  de  la*  Indias 
Oeetdentalet  by  Antonio  de  Herrera,  are,  as  far  as  the 
style  is  oonoerned,  continuations  of  the  last  chronicles 
or  Castile.  GenSnimo  de  Zurita  (1512-1580)  is  em- 
phatically a  scholar :  no  one  in  the  16th  century  knew 
as  he  did  how  to  turn  to  account  documents  and 
records  for  the  purpose  of  completing  and  correcting 
the  narratives  oi  the  ancient  chronicles ;  his  Analeg  de 
la  Corona  de  Aragon  is  a  book  of  great  value,  though 
-written  in  a  ^inful  style.  With  Juan  de  Mariana 
(1536-1623)  history  ceases  to  be  a  mere  compilation 
of  &cteor  a  woric  of  pare  erudition^n  order  to  become 
«  work  of  art  and  of  thonght.  Hie  Hittaria  de  ^paHa 
l»  the  celebrated  Jesuit,  at  first  written  in  Latin  in 
the  interest  especially  of  foreigners,  was  afterwards 
vendered  by  its  author  into  excellent  Caatilian ;  as  a 
generalsnrveyofitshistory,  well-planned,  well  written, 
mad  well  thonght  oat.  Spun  possesses  notiiing  that 


can  be  compared  vrith  it ;  it  is  eminently  a  national 
woHe,  steepra  throughout  in  the  pr^udices  of  the  race. 
Various  worics  of  less  extent — accounts  of  more  or  less 
important  episodes  in  the  history  of  Spain — may  take 
their  place  beside  Mariana's  great  monument  :  for 
example,  the  Ghierra  de  Granada  by  Diego  Hurtado 
de  Mendoza  (a  history  of  the  revolt  of  the  Moors  of 
the  Alpi^arras  under  Philip  U.),  written  about  1572, 
immediately  after  the  events,  but  not  published  till 
about  thirty  years  later,  afler  the  author  s  death ;  the 
narrative  of  the  expedition  of  the  Catalans  in  the 
Morea  in  the  14th  century  by  Francisco  de  Moncada 
(died  1635)  ;  that  of  the  revolt  of  the  satne  Catalans 
under  the  reign  of  PhiUp  lY.  Francisco  Manud  de 
Melo  (died  1666),  a  Portuguese  \is  birth  ;  and  that  of 
the  conquest  of  Mexico  by  Antonio  de  Solis.  Kaoh 
of  these  writers  has  been  more'  or  less  inspired  by 
some  Latin  author,  one  preferring  Livy,  another  Sal- 
lust,  etc.  These  imitations,  it  must  be  admitted, 
have  something  artificial  and  stilted,  which  in  the  lon^ 
nyi  proves  as  fatiguing  as  the  unskilful n ess  and  heavi- 
ness of  the  chroniclers  of  the  Middle  Ages.  On  the 
other  hand,  the  historians  of  the  wars  of  Flanders, 
such  as  Carlos  Goloma,  Bernardino  de  Mendoza,  Alonso 
Vazquez,  Francisco  Verdugo,  are  less  refined,  and  for 
that  very  reason  are  more  vivid  and  more  thoroughly 
interest  us  in  that  struggle  of  the  two  races,  so  foreign 
to  each  other  and  of  sueh  different  ^nins.  As  for  me 
accounts  of  the  txans-Atlantic  discoveries  and  con- 
quests, they  are  of  two  kinds, — either  (1)  memoirs  of 
ineactoraor  witnesses  of  those  great  dramas,  9A,e.g.y 
the  Hietoria  Vertladera  de  la  Vonquista  de  m  Nueva 
EepeMa  by  Bernal  Diaz  del  Castillo,  one  of  the  com- 
panions of  Cortes,  and  the  Biatoria  de  las  Indiae  by 
P.  Bartolom6  de  las  Casas,  the  apostle  of  the  Indians  ; 
or  (2)  works  by  professional  writers,  such  as  Francisco 
Lopez  de  (Jomara, — official  historiographers  who  wrote 
in  Spain  on  information  sent  to  them  irom  the  newly- 
discovered  lands. 

Letter  writers,  a  rather  numerous  body  in  Spanish 
literature,  are  nearly  related  to  the  histo- 
rians ;  in  &ot,  letters  written  to  be  read  by  'Jaun. 
others  than  tbe  persons  addressed,  or  in 
any  case  revised  afterwards,  are  onl:^  another  method, 
a  Gttie  more  fiuniliar,  of  writing  history.  Fernando 
dd  Pnlgar  appended  to  his  Claroe  Varonet  a  series  of 
letters  on  the  afl^airs  of  his  time ;  and  at  the  commence- 
ment of  the  16th  century  Antonio  De  Guevara  (died 
1 545)  collected,  under  the  title  o^^pistolat  FamUwret^ 
his  oorrespondence  with  his  contemporaries,  which 
throws  a  great  light  on  the  early  part  of  the  reign  of 
Charles  v.,  although  it  must  be  used  with  cantion 
because  of  the  numerooji  rifaxxmentot  it  has  under- 
gone. A  celebrated  victim  of  Philip  IL ,  Antonio 
Perez  (died  1611),  revenged  himself  on  his  master  by 
relating  in  innumerable  letters,  addressed  during  his 
exile  to  his  friends  and  protectors,  all  the  incidents  of 
his  disgrace,  and  fay  selling  to  the  ministers  of  France 
and  EngUnd  the  secrets  of  the  Spanish  politw^  in  which 
he  had  a  hand :  some  of  these  letters  are  little  master- 
pieces of  spri^ntliness  and  gallantry. 

Philosopny  is  ratherpoony  represented  in  the  16th 
and  17th  centuries  in  the  literature  of  the 
vernacular.    The  greater  number  of  the  Phiioaophy. 
Spanish  thinkers  of  this  epoch,  whatever 
the  school  to  which  they  belonged, — scholastic.  Pla- 
tonic, Aristotelian,  or  independent, — wrote  in  Latin. 
Asoetio  and  mystical  authors  alone  made  use  of  the 
vulgar  tonf^e  for  the  readier  diffusion  of 
their  doctrine  among  the  illiterate,  from  Mystictsm. 
whose  ranks  a  good  number  of  their  dis- 
ciples were  recruited.  Fr.  Luis  de  Granada  (died  1588) 
the  great  preacher,  Jnan  de  la  Cruz  (1542-1501),  Fr. 
Luis  de  Leon  (1528-1598),  Teresa  de  Jesus  (1515- 
1582).  and  Malon  de  Chaide  are  the  brighter  lights  of 
this  dass  of  writers.   Some  of  their  books,  like  the 
Q^iia  de  Isidore*  of  Fr.  Lnis  de  Granada,  the  Con- 
feanxmt  of  St  Teresa,  Mabn  de  (Wde's  Convemm 

Google 


Digitized  by 


374 


SPAIN. 


[LirERATUHX. 


^  Magdalen,  have  obtained  a  brilliant  and  lastiag 
saeoefls  beyond  the  limits  of  the  PeninBola,  and  have 
not  been  without  some  influence  on  the  development 
of  mysticism  in  France.  The  Spanish  myatioa  are  not 
only  remarkable  for  the  depth  or  subtlety  of  their 
thouxhts  and  the  intensity  of  the  divine  love  with 
which  tliey  are  inspired ;  many  of  them  are  masters  of 
style ;  some,  like  Juan  de  la  Ouz,  have  composed 
*feTses  which  rank  with  the  most  delicate  in  the  lan- 
guage.  A  notable  fact  is  that  those  men  who  are 

regarded  as  iUumiDati  profess  t^e  most 
MoniiBta.    practioal  ideas  in  the  matter  of  morality. 

Nothing  is  more  sensible,  nothing  less 
ecstatdo,  than  the  manual  of  domestio  economy  by  Fr. 
Lois  de  Leon — La  Perfecta  Canada.  Lay  moralists 
are  very  numerous  in  the  16th  and  Hth  oeoturies. 
Some  write  long  and  heav^^  treatises  on  the  art  of  gov- 
erning, the  education  of  princes,  the  duties  of  saljlecte, 
etc.  Pedro  Fernandez  de  Navarrete's  CrnxMervacion  de 
JVonorcfftias,  Diego  de  Saavedra  Faxardo's  Idea  de  un 
IMneipe  Crtgtiano,  Qnevedo's  La  Politica  de  LHof  y 
Oobierno  de  Oriato,  give  a  correct  idea  of  the  ability 
which  the  Spaniards  have  displayed  in  this  kind  of 
didaotio  and  preceptorial  literature, — ability  of  no  high 
order,  for  the  S^tuiiard,  when  he  means  to  teaoh  and 
work  out  a  dootnne,  loses  bimaelf  in  distinctions  and 
rapidly  beoomes  difiiise,  nedantic,  and  obscare.  Bat 
tlfere  is  a  kind  of  morauty  in  which  he  indubitably 
excels,  namely,  in  sodal  satire,  whioh,  under  all  its 
forms, — dialogue  and  dream  in  die  style  of  Lucian, 
episUe  after  the  manner  of  Javenal,  or  pamphlet, -r 
has  produced  several  masterpieoes  and  a  host  of  inge- 
nious, oauslio,  and  amusing  oompositions.  Jnan  de 
Valdes,  the  most  celebrated  of  the  Spanish  Protntaots, 
led  the  way  by  his  Dialogo  de  iiercurio  y  Caron, 
where  all  the  great  polidoal  and  religious  questions  of 
the  fiiBt  half  of  the  I6th  oentury  are  discussed  and  re- 
solved with  admirable  vigor  and  ireedom.  The  king 
in  the  department  of  social  satire,  as  in  those  of  literaiy 
and  ^litioal  satire,  is  Quevedo.  Nothing  esoajpes  his 
flonitiniaing  spirit  and  piUlees  irony.  AlTthe  vices  of 
^e  Bode^  or  hia  time  are,  in  his  Su^fot  and  many 
other  little  pamphlets,  remorselee^  placed  in  the 
pillory  and  orueliy  cut  to  pieces.  Whue  this  great 
satirist,  in  philosophy  a  disciple  of  Seneoa,  imitates  his 
master  even  in  bis  s^le  of  writing,  he  is  none  the  less 
one  of  the  most  vigorous  and  onginal  writers  of  the 
nth  century.  The  only  serious  defect  in  his  style  is 
that  it  is  too  full,  not  of  figures  and  epithets,  but  of 
thoughts.  His  phrases  are  of  set  purpose  charged 
with  a  double  meaning,  and  we  aie  never  sure  on  read- 
ing whether  we  have  taken  in  all  that  the  author 
meant  to  convey.  Conoeptimi  is  the  name  that  has 
been  given  to  this  refinement  of  thought,  which  was 
doomed  in  time  to  fall  into  theambijnious  and  equivo- 
cal ;  it  must  not  be  confounded  with  Uie  eadtitm  of 
Odngora,  the  artifice  of  which  lies  sole^  in  Uie  dhoioe 
and  arrangement  of  words.    This  new  S(uiool,  of  which 

Sufivedo  may  be  regarded  as  the  founder,  had  its 
oileau  in  the  person  of  Baltasar  Gradan,  who  in  1642 
published  his  Agudexay  ArUde  Inffotio,  in  which  all 
the  subtleties  of  oonceptism  are  very  exactly  reduced 
to  a  code.    Gracian,  who  had  the  gift  of  sententious 
moralizing  rather  than  of  sadre,  produoed  in  his 
Criticon  animated  pictunas  of  the  society  of  bis  own 
day,  while  he  also  displayed  much  in^nmty  in  little 
ooDections  of  political  and  moral  aphonsms  which  have 
procured  him  a  great  reputation  alffoad, — El  fferoe, 
M  Politico  Fernando  el  Catt^ieo,  Oraeido  Manual  y 
Artede  I^vdenda. 
Spanish  thought  as  well  as  pnUio  spirit  and  all 
other  forms  of  national  activity  besan  to 
decline  towards  the  dose  of  the  lYth  oen- 
toiy.  The  advent  of  the  house  of  Bourbon, 
and  the  incoreadng  invasion  of  French  influence  in  the 
domain  of  politics  as  well  as  in  literature  and  science, 
confirmed  this  decay     rendering  alxntive  the  efforts 
of  a  few  writen  who  had  remained  ftithful  to  the 


pure  Spanish  tradiUon.  In  the  hands  of  the  second- 
rate  imitators  of  Calderon  the  stage  sank  ever  lower 
and  lower ;  lyric  poetry,  already  compromised  by  the 
pomp  and  galimatias  of  Gi5ngora,  was  abandoned  to 
wretehed  rhymesters,  who  tried  without  success  to 
make  up  by  extravagance  of  style  for  meanness  of 
thought  In  a  word,  everything  was  suffering  from 
anssmia.  The  first  symptoms,  not  of  a  revival,  but  of 
a  certain  resumpUon  of  intellectual  production  appear 
in  the  department  of  linguistic  study.  In  1714  there 
was  created,  on  the  model  of  the  ftenoh  acadonies,  Im 
Real  Aoademia  EspaS<^  intended  to  nuntun  the 
purity  of  the  language  and  to  correct  its  abuses.  TloB 
Academy  set  itself  at  once  to  work,  and  in  1726  was 
able  to  commence  the  publication  of  its  dictionary  iq 
six  volumes  folio,  the. best  title  of  this  assodation  to 
the  gratitude  of  men  of  letters.  The  Gramatica  de  la 
Lengua  CaeteUana,  drawn  up  1:^  the  Academy,  did 
not  appear  till  1771.  For  the  new  ideas  which  were  in- 
troduced into  Spain  as  the  result  of  more  intimate 
relations  with  France,  and  whioh  were  in  many  caaea 
repugnant  to  a  nation  for  two  centuries  accustomed  to 
live  a  self-contained  life,  it  was  necessary  that  fully 
sanctioned  patrons  shonld  be  found.  D.  Ignado  de 
Luzan,  wellread  in  the  literatures  of  Italy  and  France, 
a  lUadi^  of  Boilean  and  the  EVendi  rhetoiidans,  yet 
not  without  smne  originality  of  his  own,  undertow  in 
his  Paetiea  (1737)  to  expound  to  his  fellow-oonntry- 
men  the  rules  of  the  new  school,  and,  above  all,  the 
prindple  of  the  famous  "  unities "  accepted  by  the 
Frenon  stage  from  Gomeille's  di^  onward.  What 
Luzan  had  done  for  letters,  Benito  Feyjoo  (1676-1 764), 
a  Benedictine  ofgood  sense  and  great  learning,  did  fbr 
the  sdences.  His  Teatro  Oriheo  (1726-1729)  and 
Carta»EridUa»y  Ouriotat  (1742-1760),  collections  of 
dissertations  in  almost  eve^  department  of  human 
knowledgCj  introduoed  the  Spuuanls  to  the  leading 
sdentific  discoveries  of  fordgn  oouotries,  and  helped 
to  deliver  them  from  many  superstitions  and  absurd 
pr^udioes.  The  study  of  the  andent  dasdos  and  the 
department  of  leuned  reaeanh  in  the  domain  of  na^ 
tional  historiefl  and  literatnres  had  an  eminent  lepre- 
sentative  in  Gregorio  Mayans  y  Sisoar  (died  1782),  who 
worthily  carried^on  the  great  traditions  of  the  renua- 
sance  ;  besides  publishing  good  editions  of  old  Spanish 
authors,  he  gave  to  the  wond  in  1757  a  Retxfrtca  whioh 
is  still  worth  consulting  and  a  number  of  learned 
memoirs.  What  may  be  called  the  liiUratare  ^agri- 
ment  did  not  recover  much  lost  ground  ;  it  would  Beem 
as  if  the  vein  had  been  exhausted.  Some- 
thing of  the  old  picaresque  novel  came  to  Bomanoeu 
life  agiun  in  the  Htstarta  dd  Pamoso  Pre- 
dicador  Fray  Qerwndio  de  Gampazat  of  the  Jesuit 
Jos^  Francisco  de  Ida,  a  biographical  romance  whidi 
is  also  and  above  all — to  the  detriment,  it  is  true,  of 
the  interest  of  the  narrative — a  satire  on  the  foUies  of 
the  preaohers  of  the  da^  ;  ^e  history  of  Fray  Oemn^ 
is  merely  a  pretext,  as  it  were,  for  displaying  and  hold- 
ing up  to  ridiouk  the  eloquence  of  the  pulpit  at  the 
sorry  pass  to  which  it  had  then  been  brought  by  the 
ignorance  and  bad  taste  of  the  Spanish  dergy.  Isla  is 
known  aiso  by  his  translation  of  Gtl  Blag,  a  woik 
which  he  professed  to  restore  to  hia  native  oonntry, 
trying  to  make  out — unsuccessfully,  of  course — that  Le 
Sa^e  nad  no  other  merit  than  that  of  ren-  rmuj: 
denng  it  into  French.  The  lyric  poetry  of 
this  ^riod  is  very  pale  and  colorless  when  compared 
with  its  dazzling  splendor  in  the  preceding  oentTuy. 
Nevertheless  one  or  two  poets  can  be  named  vh» 
were  possessed  of  refinement  of  taste,  and  whose 
oollectaons  of  Terse,  thongh  wanting  in  genuine  ineiH- 
ration,  at  least  draw  respect  tea  the  langnage  and  will 
alwa^  meet  with  some  appredation.  At  the  head  of 
the  new  Bdio(d  is  Juan  Meoendez  Valdte  (]754']817), 
and  irith  his  are  assodated  the  names  of  P.  Di^o 
(Gonzales  (1733-1794).  Job£  Igledas  de  la.Casa  (I74»- 
1791),  known  eapedslly  by  his  IstriUat,  Nioado  Ainb- 
res  de  Gienfuegos  (1764-1809),  and  some  othc 


Digitized  by 


Google 


SPAIN. 


37& 


Among  the  verse  writers  of  the  18th  century  who  pro- 
fluoed  odes  and  didactic  poetry  it  ts  ool^  necessary  to 
mention  Leandro  Fernandez  de  Moratin  (1760-1828) 
and  Manuel  Job6  Quintana  ( 1772-1857),  but  the  latter 
bekmm  rather  to  the  present  oenturyj  during  the  first 
half  of  which  he  puhhshed  his  most  important  worses. 
The  poverty  of  the  period  in  lyric  poetry  is  even  ex- 
ceeded by  that  of  the  stage.  Here  no  kind  of  comedy 
or  tiasioal  drama  anwe  to  take  the  place  of  the  ancient 
comedia,  whose  platitudes  and  absurdities  of  thought 
and  ezpresnon  had  ended  by  disrustingeven  the  least 
exacting  portion  of  the  public.  The  attempt  was  in- 
deed made  to  introdooe  the  oomed^  and  the  tragedy 
of  France,  but  the  stiff  and  pedantic  adaptations  of 
such  vrriteis  as  Agnstin  de  Montiano  y  Luyando 
(1697-1764),  Tomas  de  Iriarte  (1750-1791),  Garcia  de 
la  Hnerta,  and  the  well-knowo  economist  Gaspar  de 
Jovellan<»  (1744-1811)  were  unable  to  interest  the 
great  mass  of  play-goers.  The  onhr  one  who  was  really 
sucoesBful  in  oompoeing  on  the  Irench  pattern  some 
pleasant  comedies,  which  owe  much  of  th^r  charm  to 
the  great  parity  of  the  langnam  in  which  they  are 
written,  b  Leandro  Fernandez  de  Moratin  ;  his  best 
pieces  are  La  N^ieva  Comedia,  a  parody  on  the  ex- 
trmva^t  work  of  Comella,  a  playwright  of  the  period, 
M  VitM  y  la  NtOa,  EJl  Baron,  and  pardcukrly  El  Si 
de  ku  NiHat.  It  has  to  be  added  that  the  $mmeU  was 
oolUvated  in  the  18th  century  by  one  writer  of  genuine 
talent,  Ramon  de  la  Cruz  ;  nothing  helps  us  better  to 
an  ac(^uaintance  with  the  ourions  Spanish  society  of 
the  reign  of  Charles  IV.  than  the  intermeuoB  of  this 
genial  and  light-hearted  author. 

The  teirible  struggle  of  the  War  of  Independence 
iQo.  (1808-1814),  which  was  destined  to  have 

cen-  g„gi|  important  oonsequenoeB  in  the  world 
of  politics,  did  not  exert  any  immediate  in- 
flnence  on  the  literature  of  Spain.  One  might  have 
eziwoted  as  a  conaeojuence  of  the  riring  of  the  whole 
nstion  agunst  Nai>oleoD  that  Spanish  writers  would 
have  ^ven  up  seeking  their  inspiration  from  those  of 
Vrwax,  and  would  have  tried  to  resume  the  national 
traditions  which  had  been  broken  at  the  cud  of  the 
17th  oentury.  But  nothing  of  the  sort  occurred.  Not 
only  the  afrancesadot  (as  those  were  called  who  had  ac- 
cepted the  new  regime),  but  also  the  most  ardent  parti- 
sans  of  the  patriotic  cause,  continued  in  literature  to 
be  the  submiSBive  diaoiples  of  France.  Quintana,  who 
in  his  inflammatory  odes  preached  to  his  compatriota 
the  duty  of  resistance  and  revenge,  has  nothing  of  the 
innovator  about  him ;  Ipr  his  education  and  by  his  lit- 
erary doctrines  he  remains  a  man  of  the  18th  century. 
The  same  may  he  said  of  Francisco  Martinez  de  la  Rosa 
(1789-1848),  who,  however,  £rom  his  intercourse  with 
Horace,  whom  he  translated  with  skill  into  good  Castil- 
jan  verse,  had  a  greater  independence  of  spirit  and  a 
more  highly  trained  and  classical  taste.  And,  when 
TomanticiBm  begins  to  find  its  way  into  Spain  and  to 
enter  into  conflict  with  the  spirit  and  habits  of  the  1 8th 
century,  it  is  still  to  France  that  the  poets  and  prose 
writers  of  the  new  school  turn,  much  more  than  either 
to  England  or  to  (rermany.  Ilie  first  decidedly  roman- 
tic poet  of  the  generation  which  flourished  about  1830 
was  the  duke  of  Rivas.  Angel  de  Saavedra  (1791- 
1856) ;  no  one  succeeded  better  in  reconciling  the  gen- 
ioB  of  Spain  and  the  tendenises  of  modem  poetry ;  his 
•foo  poem  J£Z  Horn  Emtfsito  and  his  drama  of  Zfon  Al- 
voro  4f  la  Fuerza  del  Sino  belong;  as  much  to  the  old 
romanoes  and  old  theatre  of  Spain  as  to  the  romantic 
spirit  of  1830.  On  the  other  hand,  Jos^  de  Espronoeda 
(1808-1 842),  who  has  sometimes  been  called  the  Spanish 
Hnaset,  savors  much  less  of  the  soil  than  the  duke 
of  Rivas ;  he  is  a  quite  cosmopolitan  romanticist  of 
^e  school  of  B^n  and  the  French  imitators  of 
Byron  ;  an  ezolnsively  lyric  poet,  he  did  not  live  long 
enough  to  ^ve  full  proof  of  his  genius^  but  what  he 
has  left  is  oertainly  exquisite.  JosS  Zomlla  (bom  1817) 
has  a  more  fiezihfe  and  exuberant  bnt  much  more  un- 
•qoal  tatmt  than  EsproDoeda,  and  if  the  latter  has 


wntten  too  little  it  cannot  but  be  regretted  that  the  for- 
mer should  have  produced  too  much  ;  nevertheless, 
among  a  multitude  of  hasty  performances,  brought  out 
before  they  bad  been  matured,  his  Don  Juan  Tenorioy 
a  new  and  fantastic  version  of  the  legend  treated  by 
Tirso  de  Molina  and  Molidre,  wiU  always  remun  as 
one  of  the  most  curious  specimens  of  Spanish  roman- 
ticism. In  the  dramatic  literature  of  this  period  it  is 
noticeable  that  the  tragedy  more  than  the  comedy  is. 
modelled  on  the  examjjles  furnished  by  the  IVendi 
drama  of  the  Restoration  ;  thus,  if  we  leave  out  of 
account  the  play  of  Garcia  Gutierrez  (bom  1813)  en- 
titled El  TVoiiador,  which  inspired  the  well-known 
opera  of  Verdi,  and  Los  AmantcK  de  Terud  of  Juan 
Lngenio  Hartzenbusch  (bom  1806],  and  a  few  others, 
all  the  dramatic  work  belonging  to  this  date  recalls 
more  or  less  the  manner  of  the  professional  playwrights- 
of  the  boulevard  theatres,  while  on  the  other  hand  the. 
comedy  of  manners  still  preserves  a  certain  originality 
and  a  genuine  local  color.  Manuel  Breton  de  los  Hw- 
reros  p796-1873),  who  wrote  as  many  as  a  hundred 
comedies,  some  of  them  of  the  first  oraer  after  their 
kind,  apart  from  the  fact  of  their  being  written  in  lu- 
guu^  of  great  excellence,  adheres  with  ^reat  fidelity- 
to  the  tradition  of  the  l?th  centuir ;  he  is  the  last  of 
tiiose  writers  who  have  preservea  the  feeling  of  the 
ancient  ormedta.  One  prose  writer  of  the  nigfiest 
talent  must  be  mentioned  along  with  Espronceda,  with, 
whom  he  has  in  the  moral  aspect  several  features  in 
common, — namely,  D.  Jos6  de  Larra  (1809-1837),  so 
famous  by  his  pseudonym  of  "  Hgaro,  with  which  he- 
signed  the  greater  number  of  his  works.  Caustic  in 
temper,  of  a  keenly  observant  spirit,  remarkably  sober 
and  clear  as  a  writer,  he  was  specially  sncoessiul  in  the- 
political  pamphlet,  the  arttcfe  eroeeiiaitiMEf :  to  Uiift 
oategorv  belong  his  Cartmdeun  Boibredto  Habladory 
in  wnich  he  ridicnles  without  pity  the  vioes  and  od4i- 
ties  of  his  contemporaries ;  his  reputation  is  much 
more  largely  due  to  these  letters  than  either  to  his- 
somewhat  feeble  play  of  Maciat  or  to  his  not  very  at- 
tractive novel  El  DonceJ  de  Enrique  d  DoUente.  With- 
Larra  must  be  associated  two  other  humoristic  writeia 
The  first  of  these  is  Ramon  Mesonero  Roman os,  "  M. 
Curioso  Parlanle"  (bom  1803),  whose  &ce/Ki«  ifa(ji- 
tejues,  although  not  possessed  of  the  literary  value  of 
Larra's  articles,  give  pleasure  b^  their  good-natured 
gayety  and  by  the  curious  details  they  furnish  with 
regard  to  the  contemporary  society  of  Madrid.  The 
other  is  Serafin  Est^banez  Caldeion,  "El  Sohtario" 
(1799-1867),  who  in  his  Eioena%  Andalvzet  sought  to 
revive  the  manner  of  the  satirical  and  picaresque 
writera  of  the  17th  oentury ;  in  a  uselessly  archaic  lan- 
guage of  his  own.  patehed  up  from  fra^ents  taken 
from  (Dervantes,  (^^evedo,  and  others,  he  has  deline- 
ated with  a  peculiar  but  somewhat  artificial  grace  vari- 
ous piquant  scenes  of  Andalusian  or  Madrifenian  life. 
The  most  prominent  literary  critics  belonging  to  the 
first  generation  of  the  oentuiy  were  All^rto  Lista. 
(1775-1848),  whose  critical  doctrine  may  be  described 
as  a  compromise  between  the  ideas  of  Trench  clasfd- 
cism  and  those  of  the  romantic  school,  and  Agustlo. 
Duran  (died  1862),  who  made  it  his  special  task  to  re- 
store to  honor  the  old  literature  of  Castile,  particularly 
its  romances,  which  he  had  studied  with  unequ^Ud 
thoroiighness,  and  of  which  he  published  highly  eft- 
teemed  collections. 

If  the  struggle  between  dassioists  and  tranantidsts. 
continued  even  after  1830,  and  continued  to  divide  the- 
Hterary  world  into  two  opposing  camps,  it  is  plain  that 
the  new  generation— that  which  occupied  the  scene- 
from  1840  till  about  1868-^had  other  preoccupations. 
The  triumph  of  the  new  ideas  is  now  assured ;  only  a 
few  reactionaries  are  still  seen  to  ding  to  the  prindples 
bequeathed  by  the  18thcentni7.  What  was  now  being 
aimed  at  was  the  creation  of  a  new  literature  which 
should  be  traly  national  and  no  longer  a  mere  echo  of 
that  beyond  the  P^nees.  To  the  question  wheth^ 
contemporary  Spam  has  indeed  suociseded  in  oaUing: 
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into  existence  such  a  literature,  we  may  well  hesitate 
to  ^ve  an  affirmative  answer.  It  is  true  that  in  every 
species  of  composition,  the  f^ravest  aa  well  as  the 
lightest,  it  can  show  works  of  genuine  talent ;  but 
many  of  theui  are  strikingly  deficient  in  originality; 
all  of  them  either  bear  unmistakable  traces  of  imita- 
tion of  foreign  models,  or  show  (more  or  less  happily) 
the  imprint  of  the  older  literature  of  the  17th  century, 
to  which  the  historical  criticism  of  Duran  and  the 
labors  of  various  other  scholars  had  eiveu  a  flavor 
of  novelty.  With  this  observation  before  him,  the 
student  can  divide  the  autliura  of  this  period  into  two 
groups, — the  one  composed  of  those  who,  won  by 
modern  ideas,  are  more  or  less  liberal  in  polities,  and 
draw  their  inspiration  in  all  thej  write  irom  France  or 
irom  what  they  are  able  to  a.ssimilate  of  other  litera- 
tures through  France ;  the  other  consisting  of  ultra- 
conservatives,  whose  dream  io  every  sphere — letters, 
art,  and  politics — is  the  restoration  or  the  Spain  or 
the  past.  Nowhere  does  this  antagonism  manifest 
itself  more  clearly  than  in  the  drama.  A  play  of 
Aureliano  Fernandez  Guerra  might  have  been  con- 
ceived and  written  by  a  contemporary  of  Lope  or  of 
CJalderon,  while  a  comedy  of  Adelardo  Lopez  de  Ayala 
is  moulded  in  the  pattern  given  by  the  younger  Dumas 
And  by  Aofper.  In  the  deparUuent  of  romance,  on 
the  other  hand — much  neglected  by  the  writers  of  the 
first  half  of  the  century — the  Spaniards  have  recov- 
ered something  of  the  genius  of  Cervantes  and  their 
17th  century  novelcupicarefcas.  The  art  of  construct- 
ing a  story  and  of  telling  it  in  an  agreeable  way,  which 
seemed  for  a  long  time  to  have  been  lost,  is  recovered 
in  such  authors  aa  Fernan  Caballero,  Antonio  de 
Trueba,  Pedro  Antonio  de  Alaroon,  Juan  Valera, 
Perez  Galdos,  and  Pereda,  These  novelists  are  far 
from  alike  in  method  or  in  spirit ;  how  widely  sepai^ 
ated,  for  example,  are  the  somewhat  banal  facility  and 
the  sentimentEil  Catholicism  of  Feman  Caballero  on 
the  one  hajid,  and  the  searohing  psychological  antdysis 
And  the  6ne  skepticism  of  Juan  Yatera  on  the  other. 
But  all_  have  this  in  common,  that  th^  understand 
how  to  interest  their  readers,  and  how  to  make  their 
characters  live  and  speak.  Inoonteatably  the  novel  is 
the  triumph  of  oontemporary  Spanish  literature;  it  is 
almost  the  only  kind  of  composition  that  actually  lives 
with  a  life  of  ita  own  and  makes  steady  progress. 
One  cannot  say  as  much  of  lyrio  poetry,  represented 
feebly  enough  by  Ramon  de  Campoamor,  Ntdtez  de 
Aroe,  and  some  others.  Deficient  inspiration,  dif- 
ibseness  of  style,  and  want  of  preoinon  in  language 
eharactorize  them  all ;  it  is  unfortunately  very  easy 
to  make  mediocre  verses  in  Spanish,  and  too  many 
people  give  themselves  over  to  the  pursuit.  Passing 
from  the  literature  of  amusement,  we  have  still  some 
Tei7  cUstinguished  names  to  enumerate.  Philosophy, 
indeed,  has  but  one  representative  of  merit,  Uie  tra- 
ditionalist Jauue  Balmes,— for  the  Kransist  school, 
an  importation  from  Gennan^j  may  be  ignored  here, 
-^ut  history  and  literary  cnticism  have  been  culti- 
Tated  during  the  last  thirty  years  or  so  with  genuine 
success.  Modesto  Lafuente  is  in  some  sort  the  Mari- 
ana of  the  19th  centurv ;  much  inferior  as  a  writer  to 
the  celebrated  Jesuit,  ne  has,  however,  always  mani- 
fested the  same  passion  for  bis  subject,  the  same  per- 
severing determination  to  raise  a  worthy  monument 
of  his  fatherland ;  his  IHstoria  de  Eipana,  in  spite 
of  all  its  defects,  deserves  respect,  and  is  at  least 
readable.  Although  primarily  a  politician,  Antonio 
O&itovaa  del  Castillo  has  man/  of  the  Qualities  which 
go  to  the  making  of  a  good  historian ;  ne  has  evinced 
greater  aeuteness  and  largo-  aocLuirements  than  Lafu- 
ente, and  his  £hua^o  sobre  ia  Cana  de  Avstria  m 
ExpaikL,  founded  upon  a  cfueful  examination  6f  a 
large  number  of  documents,  gives  evidence  of  a  correct 
judgment  and  praiseworthy  impartiality.  The  literary 
history  of  old  .Spain  has  been  treated  in  a  masterly 
manner  by  ii>t'-eliann  Fernandez  Guetra  in  various 
■todies  devoted  to  the  great  writers  of  the  17th 


century,  notably  Quevedu.  and  also  quite  recently  by  a 
young  and  talented  scholar,  Marcelino  Menfindez  Pe- 
layo,  whose  Hlsttoria  de  Imt  /dcig  Estiticas  en  Esparla, 
a  work  as  solid  in  its  substance  as  it  is  pure  in  its  style, 
would  do  honor  to  any  veteran  in  literature.  As  re- 
gards criticism  of  contemporary  literature,  no  one 
shows  more  spirit  and  taste  than  Juan  A'alera.  whose 
delicate  Andaluisian  nature  has  been  matured  by  a 
refining  education  and  by  an  adequate  knowledge  of 
foreign  literatures. 

Bibliography. — The  base  of  the  student'^  operations  is 
always  the  great  work  of  Nicolas  Aotouio,  Bibliotkeca  Hi»- 
pana  VHm  and  BibHolheea  Hiapana  Nora,  in  the  revised  aod 
completed  etlition  of  Francisco  Penz  Bayer,  Tumas  Antmlo 
Sanchez, and  Juan  Antonio  PelHcerlMadrid,  1783-88, 4 vols, 
fol.).  The  student  can  afford  to  disregard  all  general  hia- 
toriee  which  preceded Ticknor's/Tufory  of  SpaitM  lAiorature 
(New  York,  1849,  3  vols.  Svo ;  4th  ed.,  Boston,  1872;  3  vols. 
8vo),  a  work  of  solid  value,  especially  f^m  the  bibliographi- 
cal point  of  view;  it  ia  quite  indispensable  that  the  reader 
should  consult  also  the  Spanish  translation  by  D.  Pascual 
de  Gayangos  and  Enrique  de  Vedia  (Madrid,  1851-.'>6j  and 
the  German  translation  of  Julius  with  some  important  ad- 
ditions by  Ferdinand  Wolf  (Leipsic,  1852-67).  Nothing  can 
be  said  in  favor  of  the  French  translation  by  J.  G.  Magoabal 
(Paris,  1864-72).  The  Historia  Critiea  de  la  LUeriUitra  E§- 
paflUa  of  3oU  Amador  de  los  Bios  (Madrid,  1861-65,  7  vols. 
Svo),  although  deficient  in  criticism  and  full  of  errors  in 
fact,  supplies  some  useful  information  as  to  the  period  prior 
to  the  15tb  century,  with  which  it  exclusively  deals.  He- 
nradez  Pelayo's  Historia  de  kit  Ideas  Eatftiau  en  EtpaUm 
(Matlrid.  1884-H6,  3  vols.  Svo).  already  referred  to,  is  rerj 
instructive.  For  the  ISth  century,  Leopoldo  A.  de  Cneto^ 
"  Bosquejo  Histdrtco-Critico  de  la  Poesia  Cait^'llana  en  el 
Siglo  xviii.,"  prefixed  to  the  first  vol.  of  Bix-ftdeaeyra's 
iW(M  Lirieoa  aH  Siglo  miU.,  is  indispensable.  For  tlic  19tb 
century  there  is  not  as  yet  any  satisfactory  work  dealing 
with  tiie  literature  as  a  whole ;  that  of  M.  G.  Hubbard, 
Hittoire  de  la  Littirature  Gmtemporaine  en  Etpagne  (Paris, 
1876,  I  vol.  Svo),  although  superficial  and  inaccuratA,  is 
useful  in  the  absence  of  anything  better.  Some  descrip- 
tions of  Castilian  literature  have  been  specially  studied 
with  care  and  competence,  notably  the  drama,  on  which 
we  have  two  thorough  works, — Frederick  von  Schaek'a 
OeKiuehte  dor  dromolfKAM  Liter atur  «.  Ktaut  in  Spamim 
( Frank  fort-on-the-Uain,  1846-54,3  vols.  Svo),  anfortunately 
now  much  behindhand,  and  in  no  way  improved  in  this 
respect  In  the  Spanish  translation  now  in  course  of  pnUlca- 
tion  at  Madrid  under  the  superintendence  of  Eduardo  de 
Mier,  and  Cayetano  Alberto  de  la  Biurreia's  excellent  OaiUogo 
StMtoorijtoo  v  Bioffrdfico  del  Teatro  Antigtio  EuptOot  (Madrid, 
I860,  large  Svo).  On  the  Cbstilian  literature  of  the  Middle 
Ages,  the  works  to  be  consulted  are  Ferdinand  Wolfs  Studim 
0Ur  QetdkUAU  der  8aamaeht»  w.  PortHgiauciken  Natioiu^iteiratmr 
(Berlin,  18GB,  1  vol.  Svo)  and  Manuel  HiU  y  Fontanali*s  De 
la  Plwria  Beroteo-PoptOar  OuMlMa  (Barcelona,  1874, 1  toL 
8vo). 

II.  Catalan  LirsBATtrRE.— Although  the  CtUalan 
language  is  simply  a  branch  of  the  southern 
Grallo-KomaD,  the  literature,  in  ila  ori|^  at  ^*^3^ 
least,  ought  to  be  eonsidered  as  a  mere  ap-  A«e& 
pendix  of  that  of  IVovenee.  Ni^  more, 
nntil  abont  the  second  half  of  the  13th  century  there 
existed  in  the  Catalan  districts  no  other  literature  than 
the  Provencal,  and  the  poets  of  northeastern  Spain 
used  no  other  language  than  that  of  the  tronbadouis. 
Guillem  de  Bergadan,  Uc  de  Mataplana,  Ramon  Vidal 
de  BeaaM,  Guillem  de  Cervera,  Serveri  de  Gerona, 
and  several  other  verse  writers  of  a  still  more  recent 
date  are  all  genuine  Provencal  poets,  in  the  same 
sense  aa  are  those  of  Limousin,  Querey,  or  Auvergne^ 
since  they  write  in  the  langne  tf  t>c  and  make  use  of 
all  the  forms  of  poetr>-  cultivated  hy  the  troubadours 
north  of  the  I^renees.  Ramon  Vidal  (end  of  l^i 
century  and  beginning  of  13th)  was  a  grammarian  aa 
well  88  a  poet ;  his  R<uo»  de  Trobar  became  the  code 
for  the  Ci^an  poetry  written  in  ProTen9a],  which  he 
called  Lanosi,  a  name  still  kept  up  in  Spain  to  deMg- 
nate,  not  the  literary  idiom  oi  the  troubadoun  onlsr, 
but  also  the  local  idiom— Catalan,— which  the  Span- 
iards choose  to  consider  as  derived  from  the  former. 
The  influence  of  R  Vidal  and  other  grammariaDS  of 
his  school,  as  well  as  that  of  t^e  troumdoun  we  have 
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named,  lasted  for  a  very  lone  time ;  and  even  after 
Catalan  prose — an  exact  renection  of  the  spoken 
laneuage  of  the  southeast  of  the  Pyrenees — had  given 
evidence  of  its  vitality  in  some  considerable  works,  the 
Ca^an  poetry  remained  faithful  to  the  Provencal 
tradition.  From  the  combination  of  spoken  Catalan 
with  the  literary  language  of  the  troubadours  there 
arose  a  sort  of  composite  idiom,  which  has  some 
analogy  with  the  Franco-Italian  current  in  certain 
parts  of  Italy  in  the  Middle  A^,  although  in  the 
one  case  the  elements  of  the  mixture  are  more  dis- 
tiootly  apparent  khan  are  the  romance  of  France  and 
the  romance  of  Italy  in  the  other.  The  poetical  works 
of  Raymond  Lnlly  (Ramon  LuU)  (died  1315)  are 
among  Uie  oldest  examples  of  €m  ProveoQalized  Oata- 
lan ;  one  has  only  to  read  the  fine  piece  entiUed  Lo 
Daeonort  ("Despair"),  or  some  of  hisstanzason 
reli^ons  ButtJects,  to  apprehend  at  onoe  the  eminently 
compoBite  nature  of  that  language.  Muntaner  in  like 
mauner,  whose  prose  is  exactly  that  spoken  by  his 
oontemporaries,  oeoomes  troubadour  when  he  writes 
in  verse ;  his  SemuS  on  the  oonqu^t  of  Sardinia  and 
Corsica  (1323),  introduced  into  his  CArontcZe  of  the 
kings  of  Aragon,  exhibits  Hnraistically  quite  the  same 
mixed  character  as  is  founa  in  Lully,  or,  we  may 
venture  to  say,  in  all  the  Catalan  verse  writers  of  the 
14th  century.  These  are  not  very  numerous,  nor  are 
^eir  works  of  an^  great  merit.  The  m^jori^  of  their 
«ompoffltions  consist  of  what  were  called  novet  ranades, 
that  is,  stOTies  in  ooto^llabic  verse  in  rhymed  couplets. 
Him  exist  poCTis  of  this  class  by  Pere  March,  by  a 
certain  Tonrella,  Bemat  Metge  (an  author  tnore 
celebrated  for  his  prose),  and  by  others  whose  names 
ve  do  not  know;  unong  the  works  belonging  to  this 
last  oatwpiy  speoial  mention  ought  to  be  made  of  a 
TCTsion  of  the  romance  of  the  Sevm  Sa^es,  a  trans- 
lation of  a  book  on  good  Iveedin^  entitled  Facetus, 
and  certain  tales  where,  by  the  choice  of  subjects,  by 
various  borrowingSj  and  even  occasionally  by  the 
wholesale  introduction  of  pieces  of  French  poetry,  it 
is  clearly  evident  that  the  writers  of  Catalonia  under- 
stood and  read  the  langue  {Tout.  Closely  allied  to  the 
nova  rimada  is  another  analogous  form  of  veisificfr- 
tion — that  of  the  codolada,  conusting  of  a  series  of 
▼eises  of  eight  and  four  syllables,  rhyming  in  pairs, 
■till  made  use  of  in  one  portion  of  the  Catalan  domaia 
(Mworoa). 

Toe  15th  century  is  the  golden  age  of  Catalan 
poetry.  At  the  instigation  and  under  the 
auspices  of  John  1.  (1387-1395),  Martin  I. 
(1395-1410).  and  Ferdinand  I.  (1410-1416), 
kings  of  Aragon.  there  was  founded  at  Barcelona  a 
consistory  of  the  '  Gay  Saber,"  on  the  model  of  that 
of  Toulouse,  and  this  official  protection  accorded  to 
poetry  was  the  beginning  of  a  new  style  much  more 
einanci{Hited  from  Proven9al  influence.  It  cannot  be 
denied,  indeed,  that  its  forms  are  still  of  foreign  im- 
pcwtation,  that  the  Catalan  verse  writers  aooept  the 
prescriptions  of  the  Lem  S  Amor  of  Ghiillaamo  Moli- 
nier,  and  the  names  iniich  they  gave  to  their  cahhx 
(stsmas)  are  all  borrowed  firom  the  same  art  Ae  trobar 
of  the  school  of  Toulouse ;  but,  a  very  notewortiiy 
fiuM.  thdr  language  begins  to  rid  itself  more  and  more 
of  ProToifaliams  and  tends  to  become  the  same  as 
that  of  prose  ud  of  ordinary  conversation.  With 
Pere  and  Jaume  March,  Jurdi  de  Sant  Jordi,  Johan 
de  Hasdovelles,  Franoesch  Ferrer,  Pere  Torroella,  Pau 
cle  Bellviure,  Antoni  Yallmanya,  and,  above  all,  the 
Valenciui  Auzias  March  (died  1459),  there  flourished 
a  new  school,  of  which  the  6clat  lasted  till  the  end  of 
tbe  15th  century,  and  which,  as  regards  the  form  of 
its  versification,  is  distinguished  bv  its  almost  exclusive 
empIojiDeBt  of  eight-verse  ooftfe*  of  ten  qrllables, 
ewsnwith  "croesed^'  or  "chained"  riiymes  (cobla 
crohada  or  mcadmada),  each  composition  ending  with 
m  tcmada  of  four  verses,  in  the  first  of  which  the 
"  devise  "  (duns  or  senyol)  of  the  poet  is  given  out. 
ThB  greater  nomber  of  these  poems  sie  still  unedited  or 
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have  only  recently  been  extracted  finm  the  oangoueitj 
where  they  had  been  collected  in  the  Idth  century. 
Auzias  March  alone,  the  most  inspired,  the  most  pro- 
found, but  also  the  most  obscure  of  the  whole  group, 
had  the  honor  to  be  printed  in  the  16th  century  :  his 
aints  <ramor  and  canfx  de  mart  contain  the  finest 
verses  ever  written  in  Catalan,  but  the  poet  fails  to 
keep  up  to  his  own  high  level,  and  by  his  studied  ob- 
scurity occasionally  becomes  unintelligible  to  such  a 
degree  that  one  of  his  editors  aocusesliim  of  having* 
written  in  Basque.  Of  a  wholly  diiferent  class,  and  in 
quite  another  spirit,  is  the  LStre  de  lea  Danes  of  Jaume 
Roig  (died  1478),  aValencian  also,  Uke  March;  tiiis 
long  poem  is  a  nova  rimada^  only  comediada.  that 
is  to  My,  it  is  in  quadrisyllalno  insttful  of  octosyllabio 
verse.  A  bitter  and  caustic  satire  upon  women,  it 
purports  to  be  a  true  historv, — the  history  of  the  poet 
himself  and  of  his  three  unhappy  marriages  in  partic- 
ular. Notwithstanding  Its  antnor's  allegations,  how- 
ever, the  Xt&re  de.  leu  JJones  does  not  seem  to  be  other 
than  a  fiction ;  but  it  derives  a  very  piquant  interest 
from  its  really  authentic  element,  its  vivid  picture  of 
the  Valencia  of  the  15th  century  and  the  details  of 
the  manners  of  that  time.  After  this  bright  period 
of  efflorescence  Catalan  poetry  rapidly  fell  off.  a  de- 
cline due  more  to  the  force  of  circumstances  than  to 
any  fault  of  the  poets.  The  union  of  Aragon  with 
Civile,  and  the  resulting  predominance  of  Castiliui 
throughout  Spain,  inflioted  a  death  blow  on  Catalan 
literature,  especially  on  its  artistic  poetry,  a  kind  of 
composition  more  ready  than  any  other  to  avml  itself 
of  the  triumphant  idiom  which  soon  came  to  be  re- 
garded by  men  of  letters  as  the  only  noble  one,  and 
alone  fit  to  be  the  vehicle  of  elevated  or  refined 
thoughts.  The  fact  that  a  Catalan,  Juan  Boscan,  in- 
augurates in  the  Castilian  language  a  new  kind  of 
poetry,  and  that  the  Castilians  themselves  regard  him 
as  the  head  of  a  school,  is  important  and  characteris- 
tic ;  the  date  of  the  publication  of  the  works  of  Bosoan 
(1543)  marks  the  end  of  Catalan  poetry. 

The  earliest  prose  works  in  Catalan  are  later  indeed 
than  the  poems  of  the  oldest  Catalan  troub- 
adonra  of  the  Provengal  school,  not  dating 
farther  back  than  from  the  close  of  the  centaries. 
13th  century,  but  the/  have  the  advantage 
of  being  entirely  original :  their  language  is  the  very 
language  of  the  soil  which  we  see  appearing  in  char- 
ters from  about  the  time  of  the  accession  of  James  L 
(1213).  This  is  true  especially  of  the  chronicles,  » 
little  less  so  of  the  other  writings,  which,  like  the 
poetry,  have  difficulty  in  escaping  the  influence  of  the 
more  polished  dialect  of  the  country  to  the  north  of 
the  Pyrenees.  Its  chronicles  are  the  best  ornament  of 
mediseval  Catalan  prose.  Four  of  them,— that  of 
James  I.,  apparently  reduced  to  writing  a  little  after 
his  death  (1276)  with  the  help  of  memoirs  dictated  by 
himself  during  his  lifetime  ;  that  of  Bemat  Dee  Clot, 
which  deals  chiefly  with  the  reign  of  Pedro  IIL  of  Ara- 
gon (1276-12^) ;  thatof  Ramon  Muntaner  (first  half 
of  the  14th  century),  relating  at  length  the  expedition 
of  the  Catalan  company  t.j  the  Moreaand  the  conquest 
of  Sardinia  by  James  II. ;  finally  that  of,Pedro  IV., 
The  Ceremonious  (1336-1387),  genuine  commentarieB 
of  that  astute  monarch,  arranged  by  certain  officials 
of  his  courtj  notably  by  Bemat  Des  Coli,— these  four 
works  are  distinguished  alike  by  the  artistic  skill  of 
their  narration  and  by  the  Quality  of  their  language ; 
it  would  not  be  too  much  to  liken  these  Catalan  chron- 
iclers, and  Muntaner  especially,  to  Villehardouin, 
Joinville,  and  Froissart.  The  Doctor  Illuminatus, 
Raymond  Lully,  whose  aoquuntanoe  with  Latin  was 
very  poor,— his  philosophical  works  were  done  into 
that  knguage  hv  his  di8(nj>les,— wrote  in  a  somewhat 
Froven^alizml  Catalan  various  moral  and  propagandist 
works, — the  romance  BlanquerrM  in  praise  of  the 
solitary  life,  the  lAbre  de.  le*  Marav^e$,  into  which  is 
introduced  a  "hestiu-y"  taken  by  the  author  from 
KalUc^  caid  JDimnag,  and  the  Xi&re  del  Orde  de 
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CavaSeria,  a  manual  of  the  perfect  knight,  1[>e8ide8  a 
variety  of  other  treatises  ana  opuscula  of  minor  im- 
portance. The  majority  of  the  writings  of  Lully  exist 
ID  two  versions, — one  in  the  vernacular,  which  is  his 
own,  the  other  in  Latin,  originating  with  his  disciples, 
who  desired  to  give  currency  throughout  Christendom 
to  their  master  s  teachings.    Lully — who  was  very 

B)pular  in  the  lay  world,  although  the  clergy  had  a 
w  opinion  of  him  and  in  the  15th  century  even  set 
tiiemselves  to  obtain  a  condemnation  of  his  works  by 
the  Inquisition — had  a  rival  in  the  petson  of  Fnmoeacn 
Ximenez  or  Eximeniz,  a  FrandyBcan,  born  at  Gerona 
some  time  after  1350.  His  Crestid  (printed  in  1483- 
84)  is  a  vast  enoyclopndia  of  theology,  morals,  and 
politics  for  the  use  of  the  laity,  supplemented  in  vari- 
ous aspects  by  his  three  other  works — Vida  dejesu 
Christy  Libre  dels  Angels,  and  Libre  de  les  Danes ;  the 
last-named,  which  is  at  onoe  a  book  of  devotion  and  a 
manual  of  domestic  economy,  contains  a  number  of 
curious  details  as  to  a  Catalan  woman's  manner  of  life 
and  the  luxury  of  the  period.  Lully  and  Eximeniz 
are  the  only  Catalan  authors  of  the  14th  century  whose 
works  written  in  a  vulgar  tongue  had  the  honor  of 
being  translated  into  EVench  shortly  after  their  appear- 
jwoe. 

We  have  chiefly  translators  and  histoiiaDs  in  the 
15th  oentiuy.  Antoni  Canals,  a  Dominican,  who 
belongs  also  to  the  previous  century,  translates  into 
•Catalan  Valerius  Maximus  and  a  treatise  of  St.  Ber- 
nard ;  Bemat  Metge,  himself  well-vented  in  Italian 
literatare,  presents  some  of  its  great  Masters  to  his 
<wuntrymen  by  translatiM  the  Griadidi*  of  Petrarch, 
and  auo  by  composing  Lo  Sompni  (*'The  Dream  "), 
in  which  tiie  inauenoe  of  Dante,  of  Boocaocto,  and, 
generally  speaking,  of  the  Italy  of  the  13th  and  1 4th 
centuries  is  very  perceptible.  The  Fej/ts  d^Armes  de 
Catalunya  of  Bernat  Boades,  a  knightly  chronicle 
brought  to  a  close  in  1420,  reveals  a  spirit  of  research 
«Qd  a  conscientiousness  in  the  selection  of  materials 
whioh  are  truly  remaricable  for  the  age  in  which  it  was 
written.  On  the  other  hand,  Pere  Tomich,  in  his 
Bi$^)ne$  i  Conqaate$  del  Rtyalme  HAragd  (1438), 
•carries  us  back  too  much  to  the  manner  of  the  mraisevai 
chroniclers  -  his  orednlity  knows  no  bounds,  while  his 
«tyle  has  altogether  lost  the  naive  charm  of  that  of 
Muntaner.  the  list  of  authors  who  represent  the 
leading  tendencies  of  the  literature  of  the  I5th  century 
we  must  add  the  name  of  Johanot  Martorell,  a  Valen- 
•dan,  author  of  the  celebrated  romance  of  chivalry 
3^n-anf  lo  Blanch  (finished  in  1460),  which  the  reader 
has  nowadays  some  difficulty  in  regarding  as  that 
"  treasury  of  oontentment"  which  Cwvantea  will  have 
it  to  be. 

With  the  loss  of  political  was  bound  to  coincide  that 
of  literary  independenoe  in  the  Catalonian 
■SntariM.  oovntries.  CataUo  fell  to  the  rank  of  a 
patois  and  was  written  less  sod  leas ;  lettered 
pmcHis  ceased  to  cultivate  it,  and  the  a^p«r  classes, 
espeoaUy  in  Valencia,  owing  to  the  proximity  of  Cas- 
tile, soon  affected  to  make  no  further  tise  of  the  local 
«peedi  except  in  familiar  conversation.  The  16th 
centtiry,  in  fact,  furnishes  literary  history  with  hardly 
more  than  a  single  poet  at  all  worthy  of  the  name — 
Pere  Seraf[,  some  of  whose  pieces,  in  the  style  of 
Auzias  March,  but  less  obscure,  are  fj^aoeful  enough 
and  deserve  to  live  ;  his  poems  were  printed  at  Barce- 
lona in  1565.  Prose  is  somewhat  better  represented, 
but,  to  tell^  the  truth,  it  is  only  the  erudite  wno  persist 
in  writing  in  Catalan, — antiquaries  and  historians  like 
Pere  Miguel  Carbonell,  compiler  of  the  Chroniques 
de  Espmma  (1547),  Franoesoh  Tarafa,  Pere  Anton 
Beuter,  also  ohronicleni,  and  some  others  not  so  well 
known.  In  the  17th  and  18th  centuries  the  decadence 
becomes  still  more  marked.  A  few  scattered  attempts 
to  restore  to  the  Catalan,  now  more  and  more  neglected 
by  men  of  letters,  some  of  its  old  life  and  brilliance, 
&il  miserably.  Neither  Hieronim  Ptyades  the  histo- 
Tian,  author  of  a  Ooronica  Univermd  del  /Vmcipnt 


(Barcelona,  1609),  nor  even  Dr.  Vicens  Garda,  rector 
of  Vallfogona  (1582-16^3),  a  verse-writer  by  no  means 
destitute  of  verve  or  humor,  but  whose  literarj-  talent 
and  originality  have  been  very  greatly  exaggerated  by 
the  Catalans  of  the  present  day,  was  able  to  bring 
back  his  countrymen  to  a  cultivation  uf  the  local  idiom. 
Some  sermons,  some  lives  of  saints,  some  books  of  de- 
votion, some  relations  and  complaints  for  the  use  of 
the  people,  exhaust  the  catalogue  of  everything  written 
in  Catalan  throughout  the  whole  area  of  its  domains 
down  to  the  beginning  of  the  present  oeutuiy  :  not  a 
single  book  of  importance  can  be  mentioned.  Writers 
who  were  Catalan  by  birth  had  so  completely  unlearned 
their  mother-tongue  that  it  would  have  tieemed  to  them 
quite  inappropriate,  and  even  ridiculous,  to  make  use 
of  it  in  serious  worica,  so  profoundly  had  Casttlian 
struck  its  roots  in  the  eastern  provinces  of  Spain,  and 
BO  thoroughly  had  the  work  of  assimilation  been  carried 
out  to  the  advantage  of  the  official  language  of  the 
court  and  of  the  Government. 

In  1814  appeared  the  Gramdticay  Apologia  de  Ut 
Lleiiffua  Cathalana  of  Joseph  Pau  Ballot 
y  Torres,  which  may  be  considered  as  mark-  Revi«d 
mg  the  origin  of  a  genuine  renaissance  of  Catalan 
the  grammatical  ana  literary  study  of  Cat-  ^^Sf** 
alan.  Although  the  author  avows  no  object  *° 
beyond  the  [purely  practical  one  of  giving 
to  strangers  visiting  Barcelona  fur  commercial  pnrposes 
some  knowledge  of  the  language,  the  enthusiasm  with 
which  he  sings  the  praises  of  his  mother-tongue,  and 
his  appended  catalogue  of  works  which  have  appeared 
in  it  since  the  time  of  James  I.,  sufficiently  show  that 
this  was  not  hia  only  aim.  In  i>oint  of  fact  the  book, 
which  is  entiUed  to  high  consideration  as  being  the 
first  systematic  Catalan  grammar,  written,  too,  in  the 
despised  idiom  itself,  had  a  great  inflaenoe  on  the 
authors  and  literary  men  of  the  principality.  Under 
the  helping  influence  of  the  new  dootrmes  of  roman- 
ticism twenty  years  had  not  passed  before  a  number  of 
attempts  in  the  way  of  testoriu  the  old  language  had 
made  their  appearance,  in  the  fl%pe  of  vaiunu  poetioa! 
works  of  ver>-  unequal  merit  llie  Oda  d  la  RUria 
(1833)  of  Buenaventura  Carios  Arihau  is  among  ,tlw 
earliest  if  not  actually  the  very  first  of  these,  and  it  is 
also  the  best ;  the  modem  Catalan  school  has  not  pro- 
duced anything  either  more  inspired  or  more  oorreot. 
Following  in  Uie  steps  of  Arihau,  Joaquin  Rubid  y 
Ors  [Lo  (^avt^  dd  LJcbreaat),  Antonio  de  Bofanul 
{Lo  Cobldaaor  de  Moncada),  and  soon  afterwards  a 
number  or  other  verse  writers  took  up  the  lyre  which, 
it  might  have  been  feared  was  never  to  sound  agma 
since  it  fell  from  the  hands  of  Auzias  March,  llie 
movement  spread  from  Catalonia  into  other  provinces 
of  the  ancient  kinj||dom  of  Aragon ;  the  appeal  of  the 
Catalans  of  the  pnncipality  was  responded  to  at  Va* 
len<na  and  in  the  Balearic  Isles.  Later,  the  example 
of  Provence,  of  the/eftfrnV^e  of  the  south  of  France, 
accelerated  still  further  this  renaissance  movement, 
which  received  offiinal  recognition  in  1859  by  the  oroa.- 
tion  of  the  joehs  florals,  in  whioh  prizes  are  given  to 
the  best  oompetitora  in  poeby,  of  whom  some  succeed 
in  obtaining  the  diploma  of  mettre  m  gan  taber.  It 
is  of  course  impossible  to  foresee  the  fnture  of  this  new 
Catalan  literature, — ^whether  it  is  indeed  destined  for 
that  brilliant  career  which  the  Catalans  themselvea 
anticipate.  In  spite  of  the  unquestionable  talent  of 
poets  like  Mariano  Agnild  (M^orca),  Teodoro  Dorente 
[Valencia),  and  among  the  younger  of  them,  Jacinto 
Verdaguer  (Catalonia),  author  of  an  epic  poem  Ailan.- 
tida.  and  of  very  fasdnating  Cants  Miitichs,  it  is  by  no 
means  certain  that  this  ^oration  will  be  soeoeeded 
1^  another  to  follow  in  its  footsteps,  or  that  such  a 
restoration  of  a  provincial  literature  has  much  chance 
of  permanence  at  the  very  mom«it  when  all  the  peo- 
ples of  Europe  are  tending  ratiier  towards  oni^  and 
centralization  in  the  matter  of  language.  At  all  events, 
in  order  to  secare  even  a  oomparaUve  success  for  suoa 
a  revival,  it  would  be  w^  if  the  language  serving  aa 
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Ua  inBtrament  were  somewhat  more  fixed,  and  if  its 
writers  would  no  longer  hesitate,  as  they  at  present  do, 
between  a  pretentious  archaism  and  the  incorrectness 
of  the  most  valvar  oolloqaialism.  The  few  attempts 
of  modem  Catalans  in  the  direction  of  romance  writing 
and  dramatio  oomposition  have  not  hitherto  been  par- 
ticularly felidtoua,  aod  have  not  led  to  anything  note- 
worthy. 

BMiograph}/. — Job6  Bodrigaez,  BibtiotMa  Valattina,  1  vol. 
fol.,  Valencia,  1747 ;  Ximeno,  Eseritores  del  Reyno  de  Valmaa, 
2  vols,  fol.,  Valencia,  1747-49;  Fuster,  Biblioteca  Vtdmeiana, 
S  vols,  fol^  Vbteacia,  18S7-30 ;  Torres  Amat,  Jlfemoruu  para 
a^ptSnr  i,  format  wit  Dieaona/rio  Oritieo  de  lot  E»eritore»  Caia- 
kme»,  Barcelona,'  1836;  supplement  by  J.  Cormloas,  Bargoe, 


1849;  F.  B.  Ounboalta,  Ani  mr  FHUtein  de  la  tAOSratim 

GaU^ane,  Paria,  1858;  A.  Helferrich,  Batpiumd  LvU  und  die 
Anfangf  der  Cataioniachm  Literatur,  Berlin,  1858 1  compare  on 
the  last  two  works  the  article  by  Ad.  Ebert  in  the  Jakrh.  f, 
romaniKke  u.  mgludte  Literatur,  ii,  241) ;  Manual  Hili  y 
Fontanals,  De  lot  TrovadoreM  en  Bipafla,  Barcelona,  1861 ;  Id., 
"  Catalaniscbe  Dichter  "  ( 14tb  and  15th  centuries),  in  Jahrb. 
/.  mm.  Lil.,v.  137;  Id.,  "Resenya  Hiatdrica  Critica  dels 
Anticlis  Poetas  Catatans,"  in  the  Joclu  FloraU  of  Barcelona 
for  1865;  Id.,  varions  articles  In  the  Revue  de»  Lomum  Ro- 
manes; P,  Meyer  in  Romania,  pateim;  Morel- Fatio,  ibid.  Fat 
the  modern  period  see  Joaquin  Rubi6  y  On,  Breve  Reseffa 
del  Actual  Renacimiento  de  la  Lengua  y  LUeratura  Oatalanaa, 
Barcelona,  1877,  and  Tubino,  Hittoria  del  Renadmiento  Liter- 
arte  CorttemporaiiM  en  OataMla,  B^earet,  y  Valmuiia,  Madrid, 
X879.  (A.  M..r.) 
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SPALATIN,  Georob  (1484-1545).  Oeorge  Burk- 
limnlt,  a  subordiniU«  figrare  of  some  interest  in  the  his- 
tory  of  the  Reformation  in  Germany,  was  bom  on 
JaooaiT  17,  1484,  at  Spalt  (whence  tie  assumed  the 


where  his  father  was  an  artiean.  He  went  to  Nurem- 
berg for  education  when  he  was  thirteen  years  of  age, 
and  two  years  aflerwards  to  the  univermty  of  Erfurt, 
where  he  took  hia   bachelor's  degree  within 


name  Spalatinus),  about  25  miles  from  Nuremberg,  year,  in  1499.   There  he  attracted  the  notice  <^ 
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Marschalk,  the  most  infiuential  professor,  who  made 
Spalatio  his  amanuensis  and  took  him  to  Wittenberg. 
In  1506  Spalatin  went  to  Erfiirt  to  study  jurisprudence, 
was  recommended  to  Mutianus,  and  was  welcomed 
the  little  hand  of  German  humanists  of  whom  Muti- 
anus was  chief  His  friend  got  him  the  post  of  teacher 
of  young  monks  in  a  convent  in  the  Georgenthal  ^nd 

Sastor  in  the  high  church  there.  In  1508  he  was  Gr- 
ained priest  by  Bishop  John  von  Laasphe,  who  had 
ordained  Luther.  He  had  no  great  love  for  convent 
or  pastoral  work,  and  in  1509  Mutianus  reoommeDded 
him  to  Frederick  the  Wise,  the  elector  of  Saxony,  who 
employed  him  to  act  as  tutor  to  his  son,  the  future 
ele^r,  John  Frederick.  This  appointment  really  de- 
termined Spalatin's  life  and  work.  He  speedily  guned 
the  confidence  of  the  famous  elector,  who  employed 
him  in  many  affairs.  He  sent  him  to  Wittenberg  in 
1511  to  act  as  tutor  to  his  nephews,  and  procured  for 
him  a  canon's  stall  in  Altenberg.  In  1512  the  elector 
made  him  his  librarian.  This  Drought  him  into  cor- 
respondence with  a  large  number  of  literary  men,  and 
he  began  to  collect  all  kinds  of  litei-ary  and  especially 
of  historical  information,  of  which  he  made  extensive 
use  later  in  his  chronicles.  He  was  promoted  to  be 
court  chaplain  and  confidential  secretary  to  the  elector 
and  took  charge  of  alt  his  private  and  public  corres- 
pondence. He  thus  became  one  of  the  most  important 
men  at  the  Sectoral  oourt,  whioh  then  was  Uie  centre 
of  German  life. 

Spalatin  had  nevercared  for  theology,  and,  although 
a  pnest  and  a  preacher,  had  been  a  mere  humanist. 
It  was  to  liuther  that  he.  owed  his  awakeoing  to  the 
leality  of  a  spiritnal  life.  How  he  first  becMune  ao- 
qmunted  with  the  reformer  it  b  impossible  to  say — 
probably  at  Wittenberg ;  but  Luther  from  the  nrst 
exercised  a  ^at  poweroverhim,  and  became  his  chief 
counsellor  in  all  moral  and  rengious  matters.  His 
letters  to  Luther  have  been  lost,  but  Luther's  answers 
remain,  and  are  extremely  interesting.  Spalatin  was 
Luther  s  devoted  friend  during  the  stormiest  days 
of  the  ReformatioD,  and  was  the  means  of  bringing 
the  great  elector  to  take  the  side  of  the  ontspoken 

{rofessor  in  his  univeruty  of  Wittenberg.  He  read 
lUther's  writings  to  the  elector,  and  tnmsJated  for  his 
benefit  those  in  Latin  into  Gertoaa.  He  accompanied 
IVederiok  to  the  diet  of  Augsburg,  and  shared  in  the 
negotiations  with  the  papal  legates,  C^jetan  and  Mil- 
titi.  He  was  with  the  elector  when  Charles  was 
chosen  emperor  and  when  he  was  crowned.  He  was 
with  his  master  at  the  diet  of  Worms.  In  short,  he 
stood  beeide  Frederick  as  his  confidential-adviser  in  all 
the  troubled  diplomacy  of  the  earlier  years  of  the 
Reformation.  Singularly  cautious,  perhaps  timid, 
bfefore  the  crisis  came  and  while  it  could  be  averted, 
Spalatin  found  courage  when  the  crisis  had  come.  He 
would  have  dissuaded  Luther  again  and  agtun  from 
publishing  books  or  engaging  in  overt  acts  agunst  the 
papacy,  but,  when  the  thing  was  done,  none  was  so 
ready  to  tranalato  the  book^  or  to  justify  the  act 

On  the  death  of  Frederick  the  Wise,  Spalatin  was 
as  much  engaged  in  diplomatic  service  as  before,  but 
he  no  longer  nved  at  oourt.  He  went  into  rendence 
as  canon  at  Altenberg,  and  incited  the  chanter  to  in- 
stitute reforms  somewhat  unaaocessiully.  He  married 
in  the  same  year.  During  the  later  portion  of  his  life, 
from  1526  onwards,  he  was  chiefly  engaged  in  the  via- 
taUon  of  churches  and  schools  in  electoral  Saxony, 
reporting  on  the  confiscation  and  appUcation  of  eccle- 
uastical  revenuea  His  practical  experience  in  Ger- 
man afiaiis  made  him  very  suooessral  in  his  delicate 
task,  and  he  was  a^ed  to  undertake  the  same  work 
for  Alberdne  Saxony.  He  was  also  permanent  vintor 
of  Wittenberg  nniversi^,  and  made  an  annua]  report 
of  its  condition  to  Uie  elector.  Shortiy  before  his 
deaUi  he  fell  into  s  state  profound  melancholy,  and 
died  January  16,  1546,  at  Aitenbeig, 

Spalatin  left  bebind  him  a  large  nnmber  of  litemy  re- 
mwu,  both  poblished  and  anpublisbed.   HiB  ori|inal  writ- 


ings are  almost  all  faistorical.  A  list  of  tbem  maybe  found 
in  Seelheim'8  Qtorge  Spalatin  tUt  Mcfta.  Hutorioffrapk,  1R78. 
There  is  no  good  life  of  SpalaUn,  nor  can  thera  be  until  his 
letters  have  been  collected  and  edited,  a  work  still  to  be 

done. 

SPALATO  (Slav.  ST>?ft),  a  city  of  Dalmatia,  at  the 
head  of  one  of  the  thirteen  departments  (area  730 
square  miles;  population  in  1880  31,003),  is  situated 
on  the  seaward  side  of  a  peninsula  lying  between  the 
Gulf  of  Bnua  and  the  Gulf  of  Salona.  Though  not 
the  capital,  it  is  die  most  important  dty  in  the  iprin- 
apality,  is  the  see  of  a  bishop,  has  a  valuaUe  museum 
of  antiquities,  and  carries  on  an  extensive  trade  in 
wine  and  oil.  Since  1879  it  has  been  the  terminus  of 
a  railway  running  northwards  to  Sebenico  and  Siveiio. 
Built  on  the  low  ground  at  the  head  of  a  beauti^ 
bay,  and  thrown  into  relief  by  a  background  of  pictur- 
esque hills  rising  close  bchindj  Spalato  has  a  striking 
sea-front,  in  which  the  leadmg  feature  is  still  the 
ruined  fagade  of  the  great  palace  of  Diocletian,  erected 
in  303  A.D. ,  to  which  the  city  owes  its  origin.  In 
ground  plan  this  is  almost  a  square,  with  a  quadran- 
gular tower  at  each  of  the  four  comers.  "  Its  faces 
correspKtnd  nearly  with  the  four  points  of  the  compass. 
The  south  fiont  (towards  the  Darbor)  measures  521 
feet,  or,  with  the  towers,  598  feet  8  inches,  and  the 
eastern  and  western  sides  are  each  705  feet  8  inches  " 
(Wilkinson).  The  area  included  is  348,175  square 
feet,  or,  comprising  the  towers,  352,614  square  feet,  a 
little  more  than  eight  acres,  or  rather  less  than  the 
area  of  the  EsotniaL  There  were  fourprinctDal  gates, 
with  four  streets  meeting  in  the  middle  of  toe  quad- 
rangle, after  the  style  of  a  Roman  camp.  The  eastern 
gate  (Porta  Aenea)  is  destroyed ;  but-,  though  the  side 
towers  are  gone,  the  mun  entrance  of  the  building,  the 
beautiful  Porta  Aurea,  in  the  west  front,  is  still  in 
fairiy  good  preservation.  The  streets  were  lined  with 
massive  arcades.  The  vestibule  now  forms  the  Piasia. 
del  I>nomo  or  publio  square ;  to  the  northeast  of  this 
lies  the  mausoleum  (not,  as  the  older  antiquaries  had 
it,  the  temple  of  Jupiter),  whioh  has  Imig  been  the 
smallest  and  darkest  of  cathedrals ;  and  to  the  south- 
east is  the  temple  of  .^isoulapiu&  which  served  origi- 
nally as  a  kind  of  oourt  ohapeiand  has  long  been  trans- 
formed into  a  baptistery.  Architecturally  the  most 
important  of  all  the  many  striking  features  of  the 
palace  is  the  arrangement  in  the  vestibule  by  which 
the  supporting  arches  sjjrin^  directly  from  the  capitals 
of  the  large  granite  Corinthian  columns.  This,  as  far 
as  the  known  remains  of  ancient  art  are  concerned,  is 
the  first  instance  of  such  a  method  ;  and  thus,  In  Mr. 
Freeman's  words,  "  all  Gothic  and  Romanestiue  archi- 
tecture was  in  embryo  in  the  brain  of  Jovius  ot  his 
architect" 

The  name  Spalato,  or  Spalatro  (a  very  old  spelling),  which 
OBed  to  be  explained  as  a  cormpiion  of  Salonse  PalatiQin,  ia 
pretty  certaiuly  of  difTerent  origiQ— the  oldeat  form  extant 
being  Aspalathnm  (GonBtaotine  PorphyrogenitnB)  and  early 
variants  Sp^thoa,  Spalathroo,  Spwtram  (Oeogr.  lUv.). 
Dr.  Evans  soggests  a  connection  with  Aspalatbns  {the  iuuna« 
of  a  prickly  shrub)  or  perhapa  with  Asphaltos.  Not  Ions 
after  Dioctetian's  death  the  boUdinsB  seem  to  have  been 
toned  into  an  imperial  elofh  AeUay,  and  as  most  of  thtt 
workers  were  women  we  find  it  called  a  fyiUMfiun  {Nctilia,), 
Aboot  4  miles  fk>om  the  palace  lay  tbe  aaetent  city  of  Salonft 
(ZoAiuva  or  £«A(3vai),  which  consisted  of  two  puts,  the  carlier 
Boman  dty  to  tiie  west  and  a  btter  portion  incorporated  pre- 
vfona  to  ttie  time  of  the  Antoninee.  There  are  still  remain* 
at  Salona  of  ancient  city  walls,  an  amphitheatre,  etc  and 
a  long  line  of  walls  extending  "  from  the  western  side  of 
the  city  for  a  mile  and  more  nearly  along  tbe  present  rottd 
to  Trau  (Tragnrium)."  Tbe  purpose  of  this  line  of  wall* 
is  not  evident,  and  the  date  of  its  constmction  has  been  the 
subject  of  mach  discussioD.  Mr.  Freeman  is  disposed  U> 
consider  them  Roman  workmanship. 

Salona  in  its  best  days  was  one  m  the  chief  ports  of  the 
Adriatic,  on  one  of  tbe  most  central  sites  in  the  Boamo 
world.  Made  a  Boman  colony  after  its  second  cwtnre  by 
the  Roman8(B.c.76},  it  appears  as  Colonia  Martis  Jnlia  and 
Colonia  Claodia  Aogiuta  Pi»  Veteraaorum,  and  bnus  ait- 
different  periods  the  titles  of  mpaUiea,  oonventiii,  ne- 
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ilopoliB,  pnefectora,  and  pnetorium.  In  Chriatian  times  it 
became  a  bishop's  aee ;  aod  St.  Doimo  or  DomniuB,  its  first 
bishop,  still  gives  his  name  to  the  cathednd  of  Spalato. 
The  city  was  taliea  by  Odoacer  in  481  and  by  Totila  in  the 
fith  eentary.  Kecovered  by  Justinian  in  535,  it  waa  in  544 
and  552  the  starting-point  of  Belisarins  and  Narses  for  their 
Italian  expeditious.  In  the  7th  century  Salona  was  com- 
pletely destroyed  by  the  Avars ;  but  the  empty  palace  of 
Uodetian  afforded  an  asylum  for  its  inhabitants.  The 
limits  of  the  building  proved  sofScient  for  the  new  city  up 
to  the  time  that  it  passed  under  Hungarian  and  Venetian 
protection.  Hungarian  additions  may  still  be  seen  above 
the  Porta  Aarea ;  and  the  large  octagonal  tower  bears  the 
name  of  Torre  d'Harvoye  from  the  Bosnian  general  who 
WM  created  dnke  of  Spalato  by  Ladialans.  The  Tenetiana 
flodosed  the  town  with  regular  curtains  and  bastions  in 
1645-1970.  About  1807-1809  the  casUe  was  dismantled  and 
pnta  o[  the  walls  were  thrown  down. 

Bm  Bobeit  Adam,  iiirfM  of  fite  iWow  or  iKMMjan^  17M  ^ 
and  LanlUe,  Vtvage  PUioretque  a  BVoriipie  deFIdrie.  1802 :  Wilk- 
inson, i)aIaMHa  md  JTonten^.  1848;  Freeman,  ifWorioaf  Afoys, 
Sd  •erica,  1879,  and  8tU(}<Xi  and  Neighbor  Landt  Vadce,  1881.  Both 
the  fitst-mentUMifld  works  contain  macnlfloent  vie wb  and  reato- 
Tatkms  of  the  architectote  of  the  palace. 

SPALDINO,  a  maricet-town  of  IdnoolnBhiie,  Eng- 
land, in  the  Parts  of  Holland,  is  situated  on  the  river 
Welland,  and  on  the  Great  Northern  and  Great 
Eastern  R^lwaya,  93  miles  from  LoodoQ.  The  town, 
«tandin{;  in  the  heart  of  the  Fens,  is  the  centrc  of  a 
rich  agricultural  dis^ct  Amongst  the  public  build- 
ings are  five  churches,  the  Johnson  hospital  (I88I), 
the  oom  exchange  (1856-d7)«  the  builaings  of  the 
meohanicB'  uistatute  and  of  the  Christian  assodaUon 
and  Utemr7  institate.  and  the  district  union-house. 
The  parish  ofamch  of  St.  Mary  and  St  Nicholas  was 
bnilt  in  1284  and  restored  in  1865-66.  The  adjoining 
lady  chapel  (St.  Mary  and  Sl  Thomas  a  Becket)  was 
built  in  1315;  in  1588  it  wss  appropriated  for  the 
grammar  school  endowed  in  1568  oy  John  Blanke  and 
again  in  1588  by  John  Gamlyn.  A  new  grammar 
school  was  erected  in  1882.  Spalding  has  had  a  prison 
for  upwards  of  600  years ;  the  present  building,  erected 
in  1824-25,  waa  dosed  in  1884.  The  Welland  is 
crossed  at  Spalding  by  two  stone  bridges.  The  exist- 
ing high  bridge,  constructed  in  1838,  took  the  place 
of  a  wooden  erection  dating  from  the  end  of  the  17th 
century;  this  last  waa  built  on  the  site  of  an  older 
Roman  bridge  of  two  arches,  the  foundations  of  the 
centre  pier  of  which  were  disclosed  when  the  wooden 
bridge  was  constructed.  The  population  of  the  town 
in  1871  was  9111,  and  in  1881  9260. 

In  1051  ThoTold  of  Bockenhale  (now  Bucknall,  near 
Horncaatle)  gave  bis  castle  of  Spalding  and  the  chapel 
attached  to  it  as  a  cell  or  monastery  for  the  Benedictines  of 
Orowland.  Out  nf  this  grew  the  priory,  which,  however, 
-was  dinoWed  in  1535;  the  last  fragments  of  its  rains  were 
removed  in  1838.  Aboat  two  miles  northeast  of  Spalding 
atands  the  mined  chapel  of  Wykeham,  dedicated  to  St 
Nicholas  and  built  in  1311  by  Prior  Clement  Hatfield.  The 
building  is  of  the  Decorated  period,  and  has  been  roofless 
since  11^;  its  interior  dimensions  are  43  feet  long  by  22 
ftet  wide ;  the  walls  are  441  feet  high.  Each  side  conteins 
thrae  three-light  windows  with  moolded  flowing  tracery, 
and  each  end  one  four-light  window  of  similar  character. 
Hie  only  one  which  retains  its  original  mulUonsand  tracery 
b  the  centre  window  on  the  aonth  side.  After  the  Conquest 
the  estates  and  prioty  ot  ^MUdlng  were  given  bjr  Williun  I. 
to  Ito  TUIht^  who  foand  such  a  stoot  antagonist  in  Here- 
ward  the  Wake,  lord  of  Brunne  or  Bonm. 

SPALDING,  "WiLUAM  (1809-1859),  logician  and 
literary  historian,  was  bom  in  Aberdeen  in  1809. 
AAer  a  thorough  edncation  at  the  grammar  school  and 
at  Marischal  College  there,  he  came  to  Edinburgh  in 
1830,  where  he  was  called  to  the  bar  in  1833.  In  that 
year  be  pnldiahod  a  Letter  on  Shetkameare'e  Author' 
qf  the  Two  JVbUe  KtMmen^  wbion,  by  its  critical 
acumen  and  the  knowledge  of  the  old  dramatists  which 
H  displayed,  attracted  the  noUee  of  Jeffrey  and  pro- 
«area  the  author  an  invitation  to  become  a  oontnbutor 
to  the  Edinburgh  Review.  Before  settling  down  to 
the  bosinesB  of  the  bar  he  undertook  a  prolonged  Con- 
tinoital  tour.   He  was  absent  fifteen  months,  the 


greater  part  of  the  time  being  spent  in  Italy,  and  in 
1841  the  fruits  of  his  stay  appeared  in  three  volumes 
entitled  Itah  and  the  Italian  Islands  from  the  Earliest 
Aget  to  the  Present  Time.  This  learned  and  compre- 
hensive work  went  through  five  editions  in  a  few  years. 
His  attempts  to  gain  a  l^al  practice  not  proving  suc- 
cessful, he  became  a  candidate  in  1838  for  the  chair  of 
rhetoric  in  Edinburgh  university,  which  he  held  till 
1845,  when  he  was  appointed  professor  of  lof^e  in  the 
university  of  St.  Andrews.  He  held  the  latter  post 
till  his  death  on  the  16th  November,  1859. 

Besides  the  works  already  mentioned,  and  various  articles 
contrtboted  to  the  Bdiabiir^  Beview  and  Blackwood's  Maga- 
mne,  be  was  the  anthor  of  a  concise  Butoty  of  English  liter- 
atwr«,  which  has  many  merits  and  has  been  much  used  as  a 
text-bo(^.  He  also  wrote  the  articles  "  Logic  "  and  "  Rhe- 
toric "  (w  well  as  a  nnmber  of  litraary  biographies)  for  the 
eighth  edition  of  the  ftaefdqNBdia  BHtewuco.  The  former 
article,  written  mainly  on  wunlltonlan  lines,  oonstitutee  a 
systematic  treatise  on  Formal  Logic,  and  is  honorably  dis- 
tinguished by  its  clear  scientific  exposition.  By  these  two 
articles  and  his  Hilary  of  En^iA  Literature  Spalding  is 
chit^  remembered. 

SPALLANZANI,  Lazabo  (1729-1799),  is  one  of 
the  most  important  and  certainly  also  one  of  the  most 
piotnresqne  figures  in  the  history  of  science  during  the 
18th  centuiy.  Bom  at  Scandiano  in  Modena  in  1729, 
he  was  at  first  educated  b^  his  father,  who  was  .an 
advocate.  At  the  age  of  mteea  he  was  sent  to  the 
Jesuit  oollege  at  Reg^o  di  Modena,  and  was  pressed 
to  enter  that  body.  He  went,  however,  to  the  univer- 
sity of  Bologna,  where  his  famous  kinswoman  Laura 
Bassi,  was  professor,  and  it  is  to  her  influence  that  his 
scientific  impulse  has  been  usually  attributed.  With 
her  he  studied  natural  pihitoeophy  and  mathematios, 
and  gave  also  great  attention  to  languages,  both  ancient 
and  modem,  but  soon  abandoned  the  study  of  law,  and 
afterwards  took  orders.  His  reputation  soon  widened, 
and  in  1754  he  became  professor  of  logic,  metaphysics, 
and  Greek  in  the  university  of  Reggto,  and  in  1760 
waa  translated  to  Modena,  where  he  continued  to  teach 
with  great  assiduity  and  success,  but  devoted  his  whole 
leisure  to  natural  science.  He  declined  many  offers 
fh)m  other  Italian  universities  and  from  St  Petersburg 
until  1768,  when  he  accept'cd  the  invitation  of  Maria 
Theresa  to  the  chair  of  natural  history  in  the  university 
of  Pavia,  which  was  then  being  reorganized.  He  also 
be(;^nie  director  of  the  museum,  which  he  greatly 
enriched  by  the  collectionfi  of  his  many  journeys  along 
the  shores  of  the  Mediterranean.  In  1785  he  was  in- 
vited to  succeed  YalliBneri  at  Padua,  but  to  retain  his 
services  his  sovereign  doubled  his  salary  and  allowed 
him  leave  of  absence  for  a  visit  to  Turkey,  where  be 
remuned  nearly  a  year,  and  made  many  otservations, 
among  which  may*  be  noted  those  of  a  copper  mine  in 
Ghalki  and  of  an  iron  mine  ab  Principi.  His  return 
home  was  almost  a  triumphal  pro^*ess  :  at  Vienna  he 
was  cordially  received  by  Joseph  11.,  and  on  reaching 
Pavia  he  was  met  with  aoolamations  outside  the  city 

?;ates  by  the  students  of  the  university.  During  the 
bllowing^ear  his  students  exceeded  five  hundred.  His 
integrity  in  the  management  of  the  museum  was  called 
in  question,  but  a  judicial  investigation  speedily 
cleared  his  honor,  to  the  satisfaction  even  of  his 
accusers.  In  1788  he  Tinted  Vesuvius  and  the  volcar 
noes  of  the  Lipari  Islands  and  Sicily,  and  embodied 
tbe  results  of  bis  researches  in  a  large  work  published 
four  years  later.  He  died  from  an  apoplectic  seizure, 
in  1799,  at  the  age  of  seventy. 

HIb  indefatigable  exertions  as  a  traveller,  his  skill  and 
good  fortune  aa  a  collector,  his  brilliance  as  a  teacher  and 
expositor,  and  his  keenness  as  a  oontroversialist  no  doubw 
aid  largely  in  accounting  for  Spallanzani's  exceptional  fame 
among  his  contemporaries,  yet  greater  qualities  were  by  no 
means  lacking.  His  life  was  one  of  incessant  eager  qnes* 
tioning  of  nature  on  all  ^dea,  and  his  many  and  varied 
works  all  bear  the  stamp  of  a  fresh  and  original  genius, 
capable  of  stating  and  solving  probtenu  in  all  departments 
science,— at  one  time  flndlng  the  true  exidanatlon  of 
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"docks  and  drakea  "  (formerlj  attributed  to  the  elasticity 
.  of  water)  and  at  another  helping  to  lay  the  fouudalioua  of 
onr  modem  TulcaDoIogy  and  meteorology.  His  main  dis- 
coveries, boweTer,  were  in  the  field  of  physiology :  he  wrote 
valuable  and  aa^geative  papers  on  respiration,  on  the  senses 
of  bata,  etc.,  while  his  highly  important  vootroversy  with 
Needham  and  Baffon,  in  whi<^  he  experimentally  disproved 
the  ooonrrcnce  of  spontaneous  geaenttioD,  ha<  been  already 
xef^ied  to  under  ABioosMms.  In  this  r^ard  also  he  was 
led  to  pay  considerable  attention  to  the  iniosorial  animal- 
cnlee.  His  great  work,  however,  is  the  Ditaertatiotu  de 
Firica  Ammtde  «  VtgetaU  (i  vola^  1780).  Here  he  flnt  inter- 
preted the  prooen  of  digestion,  which  he  proved  to  be  no 
mere  mechanical  wooen  of  faritaratiou,  bat  ono  ot  aotoal 
aolntion,  taking  place  primarily  in  ^e  stomach,  hj  tiie 
action  of  the  gsuBtric  jnice.  Verifying  this  by  the  important 
enerlmeot  of  artificial  digestlcm  oatoide  the  itomaoh  in 
Mded  tabeii  he  was  attacked  by  John  Hnnter,  bat  enurged 
viotoriooB  from  the  encoanter.  Of  no  len  importance  are 
his  researches  on  reprodaction,  In  which  he  experimentallj 
settled  the  r^tive  ftinctions  of  the  ovam  and  the  aperma* 
tOMon.  See  Repboduction. 

SPANBAU,  a  strongly  fortified  town  in  tlie  proTince 
of  Bruidenbu^,  Prussia,  is  situated  at  the  oonflnenoe 
of  the  Havel  and  Spree,  8  miks  to  the  aorthvest  of 
Berlin.  It  has  reoen^  been  ooDverted  into  a  fortress 
of  the  first  class,  and  is  now  the  key  of  the  defeooee  of 
the  capital.  The  Julius  tower  in  the  citadel,  which  is 
Bturounded  by  water,  oontuos  the  imperial  war  treasure 
(KeichskriegMchatz)— a  sum  of  £6,000,000  rt29,160j- 
000]  in  gold,  kept  in  readiness  for  any  warlike  emer- 
gency. Besides  numerous  barracks,  spandau  contains 
various  military  estAblisfaments  appropriate  to  an 
important  garrison  town  ;  and  its  cnief  tpdustries  are 
connected  with  the  preparation  of  munitions  of  war. 
The  Government  factonea  for  the  manufacture  of  small 
arms,  artillery,  gunpowder,  etc,  cover  upward  of  200 
acres,  and  employ  about  4000  workmen.  The  other 
induBtjies  are  not  very  important ;  they  comprise 
misoellaneouB  manufactures,  fishing,  boat-building  and 
some  shipping  on  the  Havel  The  population  in  1886, 
inda^g  the  ganison  of  Deuly  4000  men,  was  31,- 
463. 

SpoDdao  Is  one  of  the  oldest  idaoea  ni  the  Altmark,  and 
received  town-rights  in  1233.  It  afterwards  became  a  &vot- 
ite  residence  of  the  Hohenzollem  electors  of  Brandenburg, 
and  was  fortified  in  1677-83.  In  1631  it  rarrendered  to  the 
Swedes,  and  In  1806  to  the  French.  A  short  InTOstmaat  In 
1813  restored  It  to  nrosBla.  The  popolation  In  1816  was 

esso. 

SPANGENBERG,  August  Gottlieb  (1704- 
1792),  Count  Zinzendorf 's  suooessor,  and  bishop  of 
the  Moravian  Brethren,  was  bom  July  14,  1704,  at 
Klettenberg,  on  the  south  of  the  Harz  Mountains, 
where  his  father  was  oourt-preaoher,  and  eodesiastjoal 
inspeotorof  the  grafsehaft  of  Hohenston.  Left  bd 
oipban  at  the  eaiiy  age  of  ten,  he  was  sent  to  the  ez- 
ceUent  high  school  at  Ilefeld,  and  passed  thence 
(1722),  in  poorest  (nrcumstanoes,  to  Jena  to  study  law. 
Prof.  Buddeus  received  the  poor  youth  into  his  family, 
and  a  "  Btipendium  "  was  procured  for  him.  Theolo^ 
rather  than  law  was  his  natural  destination,  and  it 
needed  only  the  impulse  of  the  remark  of  Buddeus 
that  the  inevitable  prospect  before  a  true  theologian  is 
ignominy  and  trial  to  convert  the  student  of  law,  who 
was  profoundlv  exercised  with  religious  conflicts,  into 
a  student  of  theology.  Somewhf^  after  the  manner 
of  the  W^esleys  at  Oxford  a  little  later,  he  studied  the 
mysUcs,  read  the  Bible,  observed  rigid  devotional  ex- 
ercises, sought  to  quicken  his  sense  of  «n,  avoided 
taking  tfaeTjord's  Sapper  with  nnbeUevers  in  the 
Latheran  Ohuroh,  and  took  an  aodve  part  in  a  rdigious 
union  of  studfiDts  and  in  schools  for  poor  children  just 
outside  Jena.  He  took  his  degree  in  1726,  and  began 
to  give  iree  lectures  on  theology.  In  1727  he  made 
the  acquaintance  of  the  Moravian  colony  at  Hermhut 
and  its  head.  Count  Zinzendoif.  A  "collegium  pas- 
torale practicam"  for  the  care  of  the  sick  and  poor 
WB0  in  oonseqnenoe  founded  by  him  at  Jena,  which  the 
anthOTiUes  at  onoe  broke  up  as  a  "  Ziiuendorfian  in- 


stitution." But  Spangenberg's  relations  with  the 
Moravians  were  ootmrmed  by  several  visits  to  the 
colony,  and  the  accident  of  an  unfavorable  appeal  to 
the  lot  alone  prevented  his  appointment  as  chief  elder 
of  the  community,  March,  1733.  Meanwhile,  his  free 
lectures  in  Jena  met  with  much  acceptance,  and  led  to 
an  invitation  from  GoUhelf  Francke  to  the  post  of 
assistant  professor  ef  theology  and  superintendent  of 
the  educational  department  of  his  orphanage  at  Halle. 
He  accepted  the  invitation,  and  entered  on  his  duties 
in  September,  1732.  But  it  soon  appeared  that  Uie 
differences  between  the  Pietists  of  Halle  and  him- 
self were  far  too  serious  to  admit  of  any  harmonious 
oo-operation.  He  found  their  reUgious  hfe  too  formal, 
legal,  external,  and  worldly  ;  and  they  oould  not  sanc- 
tion his  comparative  indifferenoe  to  doctrinal  correct- 
ness and  hisincnrable  tendency  to  separatism  in  church 
life.  Spangenberg's  participation  m  private  obeetrv- 
anoes  of  the  Lord's  Supper  brought  matters  to  a  crisis. 
His  intimate  oonnection  with  Count  Zinzendorf  was 
made  a  further  charge  against  him.  His  preaching 
was  pronounced ' '  singular, ' '  and  an  "  affectoa  humility 
towards  common  people  "  obnoxious.  He  was  offered 
by  the  senate  of  the  theological  facohr  of  Halle  the 
aftemative  of  doing  penance  DeforeGoa,  snbmittvig  to> 
his  superiors,  and  sepioating  himself  from  ZiuendorlV 
or  leaving  the  matter  to  thedeoision  of  the  king,  unless 
he  preferred  to  "leave  Halle  quietly."  The  case 
came  before  the  king,  and  on  April  8th,  1733,  Span- 
genberg  was  conducted  by  the  military  outside  the 
gates  of  Halle.  At  first  he  bent  his  steps  to  Jena,  bat 
Zinzendorf  at  once  soueht  to  secure  him  as  a  fellow- 
labcarer,  though,  with  that  "jeeuitiy  "  of  which  Wedey 
subsequently  oomplained,  the  count  wished  to  obtain 
from  him  a  declaration  which  would  remove  from  titb 
Pietists  of  Halle  all  blame  with  regard  to  the  disrup- 
tion. Spangenbeiv  found  amongst  the  Moravians  his 
Ufe-work.  He  could  among^  tiiem  carry  oat  his  fan- 
damentid  prinnxde  that  the  charcfaes  are  bat  spheres 
in  aU  of  which  Chrisdans  are  to  be  found,  and  that  tho 
one  church  of  Christ  is  only  where  believers  live  in 
ChristiaQ  fellowship.  He  joined  the  Moravians  at  » 
moment  when  the  stabiuty  of  the  society  wis 
thrMtened,  and  a  wise  orguiizer,  enterprising  miB- 
sionary,  and  theological  teacher,  was  imperaUv^  re- 
quired. He  became  itg  theologian,  its  apolo^st^  its 
statesman  and  corrector,  through  sixty  long  years  of 
incessant  labor.  For  the  first  thirty  years  (1733-62> 
his  work  was  mainly  devoted  to  the  superintendence 
and  organisation  of  the  extennve  missionary  enter- 
prises of  the  body  in  Germany,  England,  Denmark, 
Holland,  Surinam,  GeoRiaj  and  elsewhere.  His  mis- 
siooary  work  tended  to  still  further  modi^  and  broaden 
his  theological  opinions,  nnBatis&ctozy  as  the  Retiats 
of  Halle  luul  found  them  in  1733.  It  was  on  an  ialand 
off  Savannah  that  Spangeoberg  startled  John  WedeY 
with  his  questions  and  profoundly  influenced  his  en- 
tire future  career.  One  special  endeavor  of  Spangen- 
berg  in  Pennsylvania  was  to  bring  over  the  soattaed 
Schwenkfeldians  to  his  faith.  In  1741-42  he  was  m 
England  collecting  for  his  mianon  and  obtuning  the 
sanction  of  the  archbishop  of  Canterbury.  Daring  the 
second  half  of  this  missionary  period  of  his  life  he 
superintended  as  bishop  thechnroh^  of  Pennsjdvania, 
deiMided  the  Moravian  colonies  against  the  Indians  at 
the  tame  of  war  between  Prance  and  England,  became 
the  apologist  of  his  body  against  the  attacks  of  the 
Lutherans  and  the  PietistB,  and  did  much  to  moderate 
the  mystical  extravagances  of  Ziniendorf,  wiUi  whidk 
his  simple,  practical,  and  healthy  nature  was  oat  of 
sympathy .  The  second  thirty  yean  of  bis  work  ( 1 762- 
92)  were  devoted  to  the  consoudation  of  the  German 
Moravian  Chnreh.  Zinzendorf's  deuth  (1760)  had 
left  room  and  need  for  his  labors  at  home.  At  Herm- 
hut there  were  conflicting  tendendes,  doctrinal  and 
practical  extravagances,  and  the  organizaticm  of  th& 
brethren  was  very  defecdve.  Spangcnbeig  proved 
himaelf  to  be  the  man  required.   Li  1777  he  was  corn- 
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BUBipDed  to  drair  up  an  idea  JUlei  fratrnm,  or  com- 
peDdiam  of  the  Cbristian  faith  of  the  United  Brethren, 
which  was  pafaliahed  two  years  a^rwards  and  became 
the  aocei>t«a  declaration  of  the  Moravian  belief.  As 
with  Zinzendorf  s  own  writings,  this  boolc 


oomc 

exhibits  the  finer  balance  and  greater  moderation  of 
Spangenberg's  nature,  while  those  offenaive  deranp- 
tions  of  the  relation  of  the  sinner  to  Christ  in  which 
die  MonTiaiis  at  first  indulged  are  almost  absent  from 
it.  In  his  last  years  Spangenberg  devoted  spedal  at- 
tention to  the  raucation  of  the  young,  in  which  the 
MoraTiaos  have  since  been  so  suocesaul.  He  died  at 
Berthelsdorf^  September  18,  1792.  In  addition  to  the 
Idea  Fidd  Fratrum^  Spaneenberg  wrote,  be^des 
other  apolog^  books,  a  Declaration  iiher  die  zeither 
gegen  una  cauqegangeaen  Besdnddiqutigen  (Leipsic, 
]751),  an  Appiogetiache  SdUussteJin/t  0752),  jAhen 
dea  Grafen  Zinzendorf  (1152-15) ;  and  his  hymns  are 
well  known  beyond  the  Moravian  circle. 

See  Bisler,  Lebm  Spangenberga,  Barby,  1794 ;  K.  F.  Led- 
derhoae,  Dot  Leben  ^ngmbtrgt,  Heidelberg,  1846;  Frick, 
B^tritge  mr  LAmaofefuMe  A.  G.  SpoHgatlKrg'a,  Halle,  1884 ; 
Henog-Plitt'8  BeaUneghU^adie,  e.  v.  "  SpaDgenberg." 

SPARROW  (A  S.  Spearwa;  Icel.  Spiirr;  Old 
High  Qerm.  &>aro},  a  word  pernaps  [like  the  equiv- 
alent Latin  /fisser)  originally  meaning  almost  any 
small  bird,  but  gradually  restricted  in  signification  and 
nowadays  in  common  English  appliea  to  only  four 
kinds,  which  are  further  differentiated  as  Hedge- 
Spanow,  Hotue-Spanow,  Tree-Sparrow,  and  Reed- 
Sparrow,— the  last  bnn^  a  Btrnma  (vol.  iv.  p.  470) 
— though  when  used  without  a  prefix  the  seoond  of 
these  is  usually  intended. 

1.  The  Hbdob-Spabbow,  called  "Dunnock"  in  many 
parts  of  Britain,  the  Aeeentor  modtUaria  of  oniitbologiBts,  is 
the  little  browQ-backed  bird  with  an  iron-gray  hood  and 
neek  that  is  to  be  seen  in  nearly  every  gaidea  throughont 
the  coanbryj  QDobtrasively  and  yet  tamely  seeking  its  food, 
which  ooDBwts  almost  wholly  of  insects,  as  it  progresaea 
over  the  ground  in  short  Jumps,  each  movement  being 
aceompanled  by  a  slight  jerk  or  shnffle  of  the  wings. 
Thoa^  on  the  Continent  it  regularly  migrates,  it  is  one 
of  the  few  soft-billed  birds  that  reside  throughout  the  year 
with  OS,  and  is  one  of  the  earliest  breeders, — its  well  known 
greenish^blne  eggs,  laid  in  a  warmly-built  nest,  being  re- 
cognized by  hundreds  as  among  the  surest  signs  of  return- 
ing spring ;  but  a  second  or  even  a  third  brood  is  produced 
later.  The  cock  has  a  sweet  but  rather  feeble  song ;  and 
the  apeoieB  has  long  been  accounted,  though  not  with  accu- 
neXt  to  be  the  most  common  dnpe  of  the  Cuckow.  Several 
other  species  are  assigned  to  the  genus  Aeeentor;  but  all, 
except  the  Jaratuese  A.  rvbidut,  whi^  is  the  counterpart  of 
the  British  Hedge-Sparrow,  inhabit  more  or  leas  rocky 
BitaationSi'and  one,  A,  eoQaria  or  alpintu,  is  a  denizen  of  the 
higher  mountain  rangea  of  Europe,  though  it  has  several 
times  strayed  to  England.  The  taxononiic  position  of  the 
genna  is  regarded  by  some  systematists  as  doubtful ;  but  to 
the  preoent  writer  Uiere  seems  no  good  reason  for  removing 
it  from  the  gronp  which  contains  the  Thmshea  and  Warb- 
Ian  {IWitiAv  and  B^idm),  to  which  it  was  long  referred. 

2.  The  HouBK^AKBOW,  the  FringMa  domeitica.  of  Lin- 
lUBDS  and  Pauer  donuatiau  of  modem  authors,  is  far  too 
vreU  known  to  need  any  deacription  of  its  appearance  or 
baUts,  belBK  fiinnd,  wniether  in  eonntry  or  town,  more 
«tba«Aied  to  nnman  dwellings  than  any  other  wild  bird; 
HMj,  more  than  that,  one  may  safely  assert  that  It  is  not 
known  to  thrive  anywhere  far  away  from  the  habitations 
or  works  of  men,  extending  its  range  in  snch  conntriea  as 
Northern  Scandinavia  and  many  piutB  of  the  Bnasian  em- 
pire as  new  settlements  axe  formed  and  land  brought  under 
cultivation.  Thus  Questions  arise  as  to  whether  it  should 
not  be  considered  a  parasite  throughout  the  greater  portion 
of  the  area  it  now  occupies,  and  as  to  what  may  have  been 
Its  natlTa  eonntry.  Moreover,  of  late  yean  it  has  been  in- 
ocRuideiatoly  introduced  to  several  of  the  large  towns  of 
Nortli  America  and  to  many  of  the  British  colonies,  in 
nearly  all  of  which,  as  had  been  foreseen  by  ornithologists, 
it  has  multiplied  to  excess  and  has  become  an  intolerable 
nuisance,  being  unrestrained  hy  the  natnial  checks  which 
partly  rMtrict  its  increase  in  Europe  and  ^ta.  Whether 
indeed  In  the  older  seats  of  civilization  the  Honse-Si>arrow 
is  not  decidedly  injnrioiu  to  the  agriculturist  and  horticul- 
tnriat  haa  l<mR  been  a  matter  of  discussion,  and  no  definite 
Tcaalt  tbat  a  fiiir  Jndge  can  acetipt  has  yet  been  reaidied.  It 


is  freely  admitted  that  the  damage  done  to  growing  crops 
is  \)ften  enormous,  but  as  yet  the  service  ^quently  ren- 
dered by  the  deetmctiou  of  insect-pests  cannot  be  calcu- 
lated. Both  friends  and  foes  of  the  Hoase-Sparrow  write 
as  violent  partisans,'  and  the  truth  will  not  be  known  until 
a  series  of  experiments,  conducted  by  scientiflcaJly-trained 
investigators,  has  been  instituted,  which,  to  the  shame  of 
numerous  a^onttnral  and  horticultural  societies,  bai  not 
yet  been  done.  It  is  qoite  likely  that  the  result  will  be 
unfavorable  to  the  House-Sparrow,  ^om  what  has  been  said 
above  as  to  its  being  so  dependent  on  man  for  its  subsist- 
ence ;  bnt,  while  the  evil  it  does  is  so  apparent, — ^for  in- 
stanoe,  the  damage  to  ripening  grain-cropa,— fihe  extent  of 
the  oonnter-balanolng  benefit  is  quite  unoertain,  and  from 
the  nature  of  the  case  is  often  overlooked.  In  the  South 
of  Europe  the  House-Sparrow  is  in  some  measure  replaced 
by  two  allied  species,  P.  hiapmioteaaia  and  P.  iUdim,  whose 
Inbita  are  eesentially  Identical  with  its  own :  and  it  ia 
doubtftal  whether  the  Sparrow  of  India,  P.  tndtcua,  is  spe- 
cifically distinct:  but  Africa  has  several  members  of  the 
genus  which  are  decidedly  so. 

3.  The  Treb-Sparbow,  the  FringiUa  moHtana  of  Linnnut 
and  Paaaer  wmtaniu  of  modem  writers,  in  appearance  much 
reaembling  the  House-Sparrow,  hot  easily  distinguishable 
by  its  reddish-brown  crown,  the  black  patch  on  the  sides  of 
ite  neck,  and  its  doubly-baried  wings,*  is  a  much  more  local 
species,  in  England  generaliy  fb^nenting  the  rows  of 

EDllard-willowB  that  line  so  many  rivers  and  canals,  in  the 
oles  of  which  it  breeds ;  bnt  in  some  Eastern  countriee,. 
and  especially  in  China,  it  fVequenta  houses,  even  in  towna> 
and  so  fills  the  place  of  the  House-Sparrow.  Its  geograph- 
ical distribution  is  extensive,  and  marked  by  some  curiooa 
characters,  among  which  may  be  mentioned  that,  being  a 
great  wanderer,  it  has  efi'ected  settlements  even  in  snch 
remote  islands  as  the  VameB  and  some  of  the  Outer 
Hebrides. 

That  the  geaus  Passer  properly  belong  to  the  Frm- 
ffUlidce  is  admitted  by  most  ornithologists,  yet  there 
have  been  some  who  would  refer  it  to  the  Weaver- 
birds,  Hoceidcp.,  if  th^  are  to  be  aooounted  as  forming 
a  distinct  Family, — a  matter  which  is  not  at  all  clear. 
The  American  birds  called  "  Sparrows  "  have  little  in 
common  with  the  members  of  the  genus  Passer,  and 
probably  belong  rather  to  the  family  IknberizidcB  than 
to  the  Frtnailfidae.  (a.  n.  ) 

SPARROWHAWK.    See  Hawk. 

SPARTA,  after  Athens,  was  the  most  powerful 
and  important  of  the  Greek  states.  Her  fame  rested 
mainly  on  her  soldiers,  her  military  discipline,  her 
somewhat  narrow  patriotism,  and  her  intense  political 
conservatism;  in  general  intellectual  culture^  in  art 
and  in  everything  oonneoted  with  it,  she  was  immeas- 
urably inferior  to  AUiens.  and  even  to  some  of  Uie 
other  Greek  states,  though  there  is  evidence  to  show 
that  a  genius  and  a  taste  for  sculpture  and  music  were 
no  means  wanting  to  her  citizens.  Her  eminent 
men  were  almost  all  eminent  as  soldiers,  and  few  of 
them  had  any  pretensions  to  rank  as  able  and  enlight- 
ened statesmen.  No  such  man  as  Themistodes  or 
Pericles  ever  appeared  in  Sparta;  she  produced  no 
great  thinkers  or  philosophers;  the  typical  Spartan, 
in  short,  was  a  brave  and  well-trained  soldier,  with  a 
decided  simplicity  of  character  and  strong  reli^ous 
scruples,  amounting  to  what  we  must  call  superstition, 
which  from  time  to  time  were  a  hindrance  to  prompt 
action  and  discredited  the  state  in  the  public  opinion 
of  Greece. 

Sparta  was  not  so  much  a  oi^  as  a  cluster  of  opetk 
villages  in  a  plain  in  the  heart  of  Laoonia  (see  vol  zL 
plat«  I.),  in  the  middle  vall^  of  the  Eurotas,  on  the 
west  bank  of  the  river,  between  the  ranges  of  Tayge- 
tuB  and  FamoD,  and  built  in  part  on  the  spurs  of 

*  The  most  recent  attacks  upon  It  are  contained  in  the  varlona 
issues  of  the  Report  (Xiaemmonaqf  Jhittriotia  Inaedaaad  Common 
Orop  Peata,  annuaUr  made  by  Ifiss  Qeanor  Onuerod,  and  In  a 
little  volume  bearing  the  title  of  TJie  Hottat  apamm,  published 
in  1865.  and  consisting  chiefly  of  three  essays  by  Mr.  J.  H. 
Onmey.  Jr.,  Lleut.-CoLC.  Runul,  and  Pro£  Coues,  but  the  last 
has  on1$  reference  totbe  bebaviorof  theblr^in  the  United  States 
of  America,  where,  from  the  reason  above  assigned.  Its  presence 
was  expected  by  almost  all  well  Infinmed  penxms  to  be  detri- 
mental 

■  A  more  Important  difference  is  that  ttie  two  sexes  have  almost 
the  same  plumage,  while  In  the  Hoase-Spaizow  they  are  unlike 
In  this  respect 
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these  mouiiiuins.  Its  situation  was  very  picturesque: 
''hollow,  lovely  I^aoedaemon "  '  is  Homer's  descrip- 
tioD.  Taygetufl  ou  the  west  rises  to  its  greatest 
height  of  neariy  8000  feet  juat  ahove  the  city,  with 

Erimeval  fovests  on  its  lower  slopes,  in  which  Spartans 
unted  the  stag  and  the  wild  hwr.  Stwrta  seems 
to  have  been  aoout  six  miles  in  circuit;  it  was  not, 
like  moat  Greek  cities,  near  the  coast,— Gythiom, 
the  chief  port  of  Laconia,  being  30  miles  distant ;  nor 
was  it  built  with  anything  like  the  compactness  of  an 
Athens  or  a  Corinth.  The  houses  for  the  most  part 
stood  in  spacious  gardens,  an  open-air  life  being  alto- 
gether to  the  Spartan  taste,  and  well  suited  to  the 
pleasant  genial  climate  of  the  valley.  The  olive  still 
grows  to  great  perfection  in  the  neighborhood,  and 
the  silk  is  said  to  be  of  particularly  6ne  quality.  The 
mountain  ranges  round  the  city  gave  it  a  very  strong 
defensive  posrtion,  and  for  a  lonj^  period  Sparta  was 
without  walls  or  fortifications,  trusting  exclusively  to  the 

Erowess  of  her  dtisens  till  she  was  sertously  menaced 
y  the  victOTionB  Macedonians  in  the  4th  oentury  b.c. 
Thecity  was  never  a  very  splendid  one ;  the  houses  were 

f>Iaiu  and  simple  and  there  seem  to  have  been  no  pub- 
io  buildings  of  striking  magnificence.  There  was  the 
00-oaIled  Srasen  House  of  Athene  on  a  hill  within  a 
large  enclosure,  with  plates  of  bronze  which  gave  it  its 
name,  on  which,  among  other  mythologies  scenes, 
were  represented  the  labors  of  Hercules  and  the  ex- 
ploits of  the  great  twin  brethren.  Castor  and  Pollux, 
who  were  spedally  honored  at  Sparta.  There  was  the 
theatre,  still  to  be  traced  in  huge  qnadrangular  blodcs 
of  stone,  and  there  were  porticos  and  colonnades,  and 
the  .chapels  and  tombs  of  Spartan  heroes,  such  as 
ItycurguB,  Leonidasj  Brasidas.  Sparta  delighted  to 
honor  nerwortby^tisenB,  and  tnid  them  divine  honora 
after  death.  The  site  of  the  city  has  not  been  thoi^ 
oughly  investigated,  but  it  is  a  question  whether 
much  remains  worth  bringing  to  light  What  has 
hitherto  been  discovered  is  poor  and  disappointing. 
Sparta's  greatness  as  a  city,  as  Thucsydides  (i.  10] 
clearly  implies,  fell  very  far  short  of  her  political  im- 
portance as  a  state.* 

Sparta's  history,  passing  over  her  share  in  the  pre- 
historic Trojan  War  under  her  king  Menelaus,  the 
brother  of  Agamemnon,  begins  with  the  legislation  of 
Lycurgus  in  the  ninth  century  B.C.  It  was  this,  as 
has  been  explained  in  the  article  Lycurgus,  which 
made  Sparta,  what  she  was,  a  state  whose  aim  it  was 
rather  to  hold  her  own  within  the  Peloponnesus  than 
to  launch  out  into  doubtful  enterprises  far  away  from 
home.  Sparta  was  not  naturally  aggressive  or  am> 
bittous;  sne  was  not  easily  roused  to  action  even  io 
great  emergencies.  She  was  safe  amid  her  mountains 
Irom  the  perils  to  which  other  Greek  cities  were  ex- 
posed. It  would  seem  that  in  early  days  Argos  had 
been  decidedly  the  first  power  in  the  Peloponnesus, 
Sparta  being  second  to  her  by  a  long  intervd.  The 
relative  position  of  the  two  states  was  reversed  soon 
after  the  time  of  Lycurgus.  The  spirit  and  vigor 
which  his  disdplioe  infused  no  doubt  enabled  Sparta, 
after  two  severe  wars  in  the  8tb  and  7th  centuries,  to 
accomplish  at  last  the  complete  conquest  of  Messene, 
the  southwestern  portion  of  the  Peloponnesus,  and  so 
to  become  the  undisputed  mistoess  of  at  least  two-fifths 
of  tike  whole  peninsula.  By  the  year  600  b.c.  Sparta 
was  quite  in  the  first  rank  of  Greek  stat^,  and  it 
ires  generally  felt  that  she  had  a  right  to  take  l  he  lead 
in  Greek  politics.  In  the  sixth  century  she  put  down 
die  tyrantis,  the  heads  of  the  democratic  ana  popular 

Jiarty,  in  several  Greek  cities,  and  drove,  for  a  time  at 
east,  the  reforming  and  innovating  Clistbenes  from 
Athens.  Sparta  was  the  steady  foe  of  democracy  and 
popular  government.    The  Spartans  were  themselves 

1  LacednmoD  was  simply  another  name  for  Sparta,  thongh 
Bometimes  it  seems  to  stand  for  the  surroundlnK  district. 

>  For  topographical  details  ve  must  refer  the  reader  to  tbe 
elaborate  works  of  tbe  German  scholar  Curtius  on  tbe  Pelnpon- 
neeiu  and  works  based  on  them.  Mure'a  Oreeee  and  Lealte'a 
Morm  ihould  be  ooniolted. 


a  small  landowning  aristocracy,  io  the  midst  of  a  com- 
paratively numerous  population,  consisting  of  so-called 
Pericoci  (dwellers  round  about],  the  aboriginal  in- 
habitants, in  fact,  of  Laconia,  and  of  Helots  or  serft, 
taken  to  a  great  extent  from  the  conquered  MesseDiana. 
The  government  was  highly  centralized ;  it  was  wholly 
in  the  hands  of  the  Spartans,  die  Periceci  having  no 
share  in  it,  though  many  of  them  m^  have  them- 
selves been  landowners,  or  at  any  rate  have  held  land 
under  Spartan  landlords,  and  been  well-to^o  and 
prosperous.  The  Helots  were  farm  laborers  bound  to 
the  soil,  slaves  in  every  sense  of  the  word,  anvthinf; 
like  self-respect  being  studiously  made  impossible  for 
them.  Spartans  could  put  down  a  popular  tiaiiw  or  a 
slave  insurrection  with  oold-bloodea  cruelty,  and  in  a 
panic  following  on  an  earthquake  of  unusual  violence 
in  464  there  was  a  deliberately-planned  massacre  of  a 
multitude  of  Helots  for  the  saiety  of  Sparta,  carried 
out  and  executed  by  Spartuis  in  person.  A  calcalaiing 
selfishness  wu  a  muked  tnut  m  Spartan  ohuader. 
Sparta  seems  always  to  have  put  her  own  interests  be- 
fore those  of  Greece,  though  sne  dumed  to  be  the  lead- 
ing and  representative  Greek  state.  She  was  cautious 
ana  even  timid,  though  tbe  courage  of  her  individual 
citizens  in  war  was  unsurpassed.  Every  Spartan  wh 
a  hero  on  the  batdefield,  and  a  Spartan  army  was  long 
assumed  to  be  invincible.  Sparta  was  not  much  of  a 
colonizing  state,  but  she  could  point  to  the  famous  city 
of  Tarentum  in  Southern  Italy  as  her  ofispring,  and  to 
Lyotus  (/?.,  ii.  647 ;  xvii.  611)  in  Crete,  whence  came 
warriors  to  the  Trojan  war.  In  491,  when  Greece  was 
threatened  with  invasion  by  Persia,  we  find  Athens 
appealing  to  Sparta  and  urging  a  complaint  against 
the  .iSlginetans  as  traitors  to  ureece  for  having  given 
earth  and  water,  tlie  symbols  of  Bubmis«on,  to  tbe 
emissaries  of  the  great  king.  In  480  a  Spartu  ad- 
miral commanded  the  Greek  fleet  off  Artemisium 
against  Xerxes,  and  in  the  following  year  a  Spartan 

Seneralj  Pausanias,  commanded  the  united  forces  of 
-reece  in  the  famous  batUe  of  Platsea.  All  this  im- 
plies a  distinct  recognition  of  Sparta  as  the  head  of 
Greece.  The  Persian  War  over,  Athens  under  Cimon 
and  Pericles  developed  extraordinary  energy  and  look 
Sparta's  place.  Sparta  indeed  seems  to  have  retired 
upon  her  laurels,  and  it  was  not  without  reluctance 
and  ntuch  urgent  pressure  that  she  embariced  in  the 
Pel(tponnef?ian  War,  which,  afler  twenty-eight  years 
of  hard  fighting,  ended  in  the  overthrow  of  ihe 
Athenian  empire  and  the  capture  of  Athena  by  Lysan- 
der  in  405.  Sparta  contributed  greatly  to  the  final 
result  by  despatching  an  able  officer,  G;i'lippus,  to  tbe 
relief  of  Syracuse  in  414,  when  the  city  was  on  the 
point  of  surrendering  to  the  Athenian  armamenL  _  It 
was  the  decisive  snceess  of  Gylippus  in  Sicily  which 
turned  the  scale  against  Athens.  The  crushing  Uow 
of  J^gospotami  in  405,  which  annihilated  her  fleet 
and  left  her  defenceless,  and  tbe  subsequent  surrendn 
of  the  tiity  transferred  the  supremacy  of  Greece  oDoe 
more  to  Sparta,  but  not  for  much  more  than  thiitf 
years.  Sparta's  politgr  was  ungenerous  and  short- 
sighted;  it  consisted  in  establishme  littlo  oligarchical 
factions  under  Spartan  control  in  the  Greek  cities,  and 
soon  degenerated  into  a  tyranny  which  became  utterly 
odious.  All  Sparta's  worst  qualities  came  out  during 
this  period :  "autononty,"  which  had  been  herwatdi- 
word  tJironghoat  the  war  agunst  Athens,  becwooe  a 
dead  letter  under  her  rule ;  and  the  freedom  of  at; 
life,  so  dear  to  a  Greek,  was  crushed  out  under  hn 
officials  and  commissioners,  whom  she  thm^  on  s 
number  of  Greek  cities.  Still  more  did  she  disgust 
all  the  better  men  of  Greece  W  concluding,  after  a 
scries  of  intrigues  for  her  own  selfish  ends,  a  peace  with 
Persia  in  387,  known  as  the  peace  of  Antalcidas,  the 
Spartan  through  whom  it  was  negotiated.  It  was  s 
dishonorable  jjeaoe  for  Greece.^  as  its  effect  was  to 
facilitate  Persian  intervention  in  Greek  affairs  and 
make  the  king  of  Perua  the  arbiter  of  Greek  dispiites 
and  differenoes.   Meanwhile  Athens  was  reoovering 
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herself ;  the  taUes  were  soonatarned  on  Sparta,  and 
her  maritime  power  collated  before  the  united  action 
of  ^hens  and  Persia.  In  the  FeloponnesuB  Sparta 
was  still  supreme,  but  Thebes,  she  felt,  might  become 
a  dangerous  rival  and  must  be  humbled.  She  in- 
sisted that  the  townships  of  Bceotia  must  be  "  autono- 
mous" and  itidenendent  of  Thebes,  and  so  contrived 
to  pick  a  quarrel  with  that  state,  which  to  Sparta's 
cost  had  at  that  time  the  famous  £paminondas,  the 
greatest,  perhaps,  of  Qreek  generab,  among  her  lead- 
mg  citisens.  In  371  oame  Sparta's  crushing  defeat  at 
Leuctra,  a  Wow  from  which  she  never  really  recovered, 
thouffh  her  courage  and  military  discipline  long  sur- 
vived it.  But  her  prestiee  was  gone.  Epaminondas 
carried  the  war  into  the  neart  of  Laoonia  and  pene- 
trated to  Sparta  itself  His  viotoiy  at  Mantinea  in 
362  gave  iDde[|eDdeiice  to  Messene,  and  Sparta  was 
BOW  p(^tioally  ignored  by  her  old  alliea. 

Prom  this  time  Sparta  almost  drops  out  of  Greek 
historv.  She  took  no  part  in  the  struggle  against 
Haceaon ;  no  Spartan  soldier  stood  by  the  aide  of  the 
Athenians  and  Thebana  at  Ghieronea.  She  seems  to 
have  sunk  into  political  apathy;  very  possibly  she 
may  have  had  to  concentrate  all  her  remaining  atren^th 
and  energy  in  keeping  down  her  Helots  and  the  native 
population  of  Ijaconia.  When  Alexander  was  winning 
nia  victories  io  Asia,  she  intrigued  feebly  against  Maoe- 
don,  and  ahe  would  take  no  ^ut  in  the  oongreBsof  the 
Greek  ^tes  at  Corinth  whidi  dedared  Alexander 
"  Leader  of  the  Greeks.  " 

She  appears  once  aj^in,  but  as  not  much  more  than 
the  ghoflt  of  her  former  self,  in  the  3d  century  b.o., 
attempting  vainly  in  281  to  unite  Greece  aeainst  the 
Macedonian  Antigonus,  and  repulsing  Pyrrhus  from 
hpr  walls  in  272,  Spartan  women  working  at  the  city's 
defence,  and  a  few  Spartan  wailiors  driving  back  the 
formidable  soldier-king.  There  was  atill  the  old  spirit 
abont  her,  but  the  number  of  her  citizens  is  said  to 
have  dwindled  down  to  700,  and  in  her  last  days,  with 
a  wealthy  few  in  the  midst  of  a  poor  and  needy  people, 
Sparta  had  shrunk  into  (he  narrowest  and  feeuest  of 
oGgarcfaies.  In  the  latter  half  of  the  3d  century  b.c.  , 
in  the  davs  of  the  Aohsean  l^igne,  a  vigorous  but  un- 
aueceesful  attempt  at  internal  reforms  and  restoration 
of  the  old  discipline  of  Lycnr^us  was  made  by  two  of 
her  kings,  Cleomenes  and  Agis.  _  She  sank  finally,  we 
know  not  how,  under  the  deerading  dominion  of  a  sort 
of  robber  chief,  Nabia,  who  fastened  his  tyranny  upon 
her  by  the  support  of  emancipated  slaves  and  mercen- 
aries of  the  lowest  class.  Her  beat  citizens  were  put 
to  death  or  banished,  and  she  was  debased  into  a  re- 
ftige  of  pirates  and  robbers.  Nabis  and  his  vile  gang 
were  put  down  by  Philopoeraen  in  the  name  of  the 
Achaean  league,and  Philopoemen  completed  his  work  by 
Taxing  the  walls  of  Sparta  and  abolishing  her  old  insti- 
tutions. Borne  mmoly  looked  on,  knowing  well  that 
«ihe  was  mistress  of  the  ntuation,  and  let  matters  drag 
on  till  146,  when  she  captured  Corinth,  and  closed  the 
page  of  Greek  history.  _    (w.  j.  B.) 

^  SPABTACUS,  the  leader  of  a  formidable  insurrec- 
ttOQ  of  slaves  against  Borne  in  the  Ist  centui?  B.O., 
was  a  Thracian  by.  birth,  and  perhaps  a  deacendant  of 
the  kin^  of  PanticapEenm  whose  name  he  bore.  He 
served  m  the  Roman  army,  but  seems  to  have  deserted, 
for  we  are  told  that  he  was  taken  prisoner  and  sold  as 
a  fllave.  Destined  for  the  arena,  he,  with  a  band  of 
his  fellow-gladiators,  broke  out  of  a  training-school  at 
Capua  ana  took  refuge  on  Mount  Vesuvius  (73  B.  c. ). 
Here  he  maintained  himself  as  a  ^ptain  of  briftands, 
his  lieutenant»  being  Crixus  and  (Enomaus.  who  like 
bioiself  had  been  gladiators.  Their  nnmbars  soon 
■swdled  through  the  aooession  of  runaway  slaves  and 
oesperados  from  tiie  neighborhood.  A  hastily-collec- 
ted force  of  3000  men  under  Claudius  endeavored  to 
beaitte  and  starve  out  the  rebels,  but  the  latter  clam- 
boeddowD  the  precipices  and  put  the  Romans  to  flight. 
Smmu  of  hardy  and  desperate  men  now  joined  the 
nibeb,  and  when  the  prsstor  Publins  Varinius  took  the 
Vou  XXII.— im 


field  against  them  he  found  them  entrenched  like  a 
regular  army  on  the  plain.  But  they  gave  him  the 
slip,  and  when  he  advanced  to  storm  their  lines  he 
found  them  deserted.  From  Campania  the  rebels 
marched  into  Liicania,  a  country  better  suited  for  gue- 
rilla warfare.  Here,  in  spite  of  the  commands  anaen- 
treaties  of  Spartaous,  the  slaVes  committed  excesses  of 
lust  and  cruelty.  Varinius  followed  him,  but  was  de- 
feated in  several  engagements  and  narrowly  escaped 
being  taken  prisoner.  Spartacus,  whose  heart  was 
"where  his  rude  oottaffe  by  the  Danube  lay,"  now 
endeavored  to  push  norUiward.  His  objectwas  to  cross 
tlie  Alps  and  allow  the  slavM,  who  were  mostiy  Thra- 
dans,  Germans,  and  Gauls,  to  disperse  to  their  nomes. 
But  intoxicated  by  suocess  his  wild  followers  refused  to 
listen  to  him  ;  their  thoughts  were  all  of  plundeij  and 
their  track  was  marked  by  the  devastation  of  Italy. 
Vola,  Nuceria,  Thurii,  Metapontum,  were  sacked  with 
every  circumstance  of  savage  cruelty.  In  this  serious 
position  of  affairs  the  senate  despatched  both  consuls 
a«ainst  the  rebels  (72b.g.).  The  German  slaves  under 
Crixus,  who  had  separated  from  the  rest,  were  defeated 
and  cut  in  pieces  at  Mount  Gaigarus  in  Apulia  by  the 
prsBtor  Amus.  But  Spartacus  overthrew  both  consuls, 
one  after  the  other,  anu  then  pressed  towards  the  .^ps. 
CasfuuB,  governor  of  Cisalpine  Gaul,  and  the  prsetor 
Manilas  flung  themselves  in  his  way  at  Uie  head  of 
20,000  men,  nut  were  trampled  under  foot.  Freedom 
was  within  sight,  but  with  fatal  infiituation  the  slaves 
declined  to  abandon  Italy.  Spartacus  led  them  against 
Rome,  but  their  hearts  seemed  to  have  &iled  them, 
for  the  capital  was  not  attacked.  Spartacus  then  oc- 
cupied the  port  of  Thurii  and  tried  to  procure  supplies 
of  iron  and  oronze,  probably  through  the  pirate&  He 
also  endeavored  by  means  of  the  ^herds  of  horses  c.ip- 
tured  in  aouthern  Italy  to  form  a''body  of  cavalry.  The 
conduct  of  the  war  against  Spartacus;  together  with 
eight  legions,  was  now  committed  to  the  prsetor  Mar- 
cus OrassuB.  He  restored  discipline  by  decimating 
the  first  troops  that  ran  before  the  enemy.  In  the 
next  battle  Spartaous  was  wonted  and  retreated  towuds 
the  straits  of  Messina,  intending  to  cross  into  Sicily, 
where  he  would  have  been  welcomed  by  fresh  hordes 
of  slaves ;  but  the  pirates  who  had  agreed  to  trans- 
port his  army  proved  faithless.  Crassus  endeavored 
to  shut  in  the  rebels  by  carrying  a  ditch  and  rampart 
right  acrosa  the  peninsula,  a  distance  of  32  miles.  But 
on  a  wintry  night  Spartacus  forced  the  lines  and  once 
more  Italy  lay  at  his  feet.  Disunion,  however,  was  at 
work  in  the  rebel  camp.  The  Gauls  and  Germans  had 
again  drawn  ofi*  from  tne  main  body.  Crassus  attacked 
and  destroyed  them.  Spartacus  was  now  fain  to  secure 
a  retreat  into  the  mountains  of  Petelia  (near  Stron- 
goli  in  Calabria],  and  succeeded  in  indicting  a  reverse 
on  the  pursuing  army.  But  his  men  refused  to  retreat 
&rther,  and  in  a  pitched  battle  which  followed  soon 
afterwards  the  rebel  army  was  annihilated.  Spartacus, 
who  had  stabbed  his  horse  before  the  battle  be^gan,  fell 
sword  in  hand.  A  body  of  the  rebels  which  had 
escaped  from  the  field  was  met  and  cut  in  pieces  by 
Pompey,  who,  with  his  usual  knack  of  reaping  where 
other  men  had  sowed,  claimed  and  reoeivea  the  credit 
of  having  put  an  end  to  the  war  (71  B.C.).  Six  thou- 
sand slaves,  who  had  not  found  a  soldier's  death,  were 
crutnfied  along  the  high  road  from  Capua  to  Bcnne. 

A  history  of  the  war  against  Spartacus  has  to  he  pieced 
together  with  much  uncertaiDty  from  the  vague,  scrappy, 
and  somewhat  discrepant  accoDnta  of  Plutarch  (Oosnu, 
8-11),  Appian  (J?eH.  Civ.,  i.  116-180),  Florus  (ii-  8  [iil.  20]), 
Livy  (£|pit.,  xcv.,  xcvi.,  zcvii.),  and  Sallost  (ftagmentsof 
the  Sirtmea).  S^luaf  a  description  Menu  to  have  been  fUll 
and  graphic,  but  unfbrtonately  only  a  few  fragments  of  it 
remain. 

SPECIES.  In  logic  the  term ' '  speoies  "  is  applied 
to  any  group  of  individuals  agreeing  in  some  common 
attribute  or  attributes,  and  included  along  with  other 
groups  in  a  higher  category,  that  of  *'  genus^"  which 
comprehends  the  fewer  and  more  general  attnbateB  in 
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which  all  agree  and  ignores  those  in  which  they  differ. 
The  application  of  these  terms  in  logic  is  thas  purely 
relative ;  any  genus,  however  large,  may  be  but  a  B^e- 
eiee  of  a  still  larger  genus.  But  in  amuiKing  the  in- 
nnmeraUe  olyeots  of  the  natural  soienoes  the  naturalist 
finds  it  neoeasary  to  restrict  the  terms  "  spades  "  and 
'*^nns"  to  the  two  lowest  groupioss  and  to  dtstin- 

5uishthe  higher  aggregates  byspecial  terms,  as  "fam- 
y,"  "order,"  ^'class,  'etc.  Early  writers  had  but 
a  loose  conception  of  many  different  "  kinds  "  of  ani- 
mals and  plants,  and  spoke  only  of  species  and  genus 
in  their  purely  logical  relations,  with  varying  breadth 
of  content.  The  term  "species'*  was  hmited  to  its 
natural  histoid  uawe  in  the  end  of  the  17tb  century 
by  John  Ray.  ^s  conception  of '^specific  charac- 
ters" rested,  not  only  on  close  and  constant  resem- 
blance in  outward  form,  but  also  on  the  likeness  of 
offspring  to  parent,  a  considerable  measure  of  varia- 
bility being,  oowever,  reoc^nized.  Amongst  subse- 
quent authors  this  uonoeption  of  common  descent  or 
parentage  became  more  and  more  prominent,  while 
the  progress  of  suooeesful  definition  of  species  made 
the  limits  of  their  variability  seem  always  narrower 
and  of  leas  importance ;  and  in  this  wa^  the  useful 
workup  'Conception  of  the  tolerable  dennitencss  of 
species  gradually  crystallized  into  the  at»olute  dogma 
of  their  fixity.  Then  Linnauis  in  his  Phtlosopkia 
Botaniea  gaveithe  aphorism  ' '  species  tot  sunt  diverss, 
quot  diversse  formse  ab  initio  sunt  creatse "  (we 
reckon  just  as  many  species  as  there  were  forms  created 
at  the  be^nning),  which  was  generally  accepted.  Buf- 
fon's  obstinate  rejection  of  the  Linnsean  classification 
was  asBodated  with  a  belief  in  the  modifiAhility  of 
apedea,  and  showed  some  foresight  of  the  doctrine 
elaborated  soon  afterwards  by  Lamarck  (o.o.  ).  The 
general  aooeptanoe  of  this  dogma  was,  however,  ef- 
noted  by  the  influence  of  Cavier ;  its  overthrow  dates 
only  from  the  publication  of  Darwin's  Origin  of  Spe- 
cus  (1859),  of  which  the  argument  need  not  be  here 
npeated.  (See  EyoumoN,  Morpholoot.)  The 
genealogical  conception  of  species  was  thus  established 
more  firmly  than  ever,  though  cleared  from  its  fonner 
associations  ;  in  Haeckel's  phrase,  the  species  is  the 
whole  succession  of  organisms  which  exhibit  the  same 
form  in  the  same  environment  The  rash  generaliza- 
tion, that  distinct  species  are  to  be  recognized  by  their 
incapadty  for  the  production  of  fertile  hybrids,  was 
next  overthrown,  while  closer  study  has  cleared  away 
the  notion  of  the  equal  definiteness  of  all  specific 
f(MrmB.  We  now  know  tfaat»  while  many  forms,  like 
thepeariy  nsntiluB  or  the  Yenua's  fly-tra^,  do  indeed 
exhibit  the  most  perfect  speofio  definiteness.  the 
deroarattion  of  equally  definite  spetnes  in  other  genraa 
is  rendered  impossible  b^  the  existence  of  the  most 
complete  aeries  of  transiUonal  forms,  and  the  number 
of  the  species  defined  thus  comes  ,  to  depend  simply  on 
the  personal  equation  of  the  systematist^  on  his  predi- 
lection for  '*lnm>ing"  or  *  splittjng,  as  the  case 
may  be.  Thus,  for  example,  the  number  of  described 
German  species  of  hawkweed  [Hieracium)  has  ranged 
from  300  for  one  author,  through  106  for  another  and 
62  for  a  third,  to  less  than  20  for  a  fourth.  Similar 
instances  of  variable  gmera  are  aflforded  1^  the  wil- 
lows and  the  brambles,  and  many  other  common  fimns. 
This  wide  variability,  as  might  be  expected,  seems  to 
be  more  prevalent  among  the  lowest  nams  of  life,  and 
the  classical  example  of  the  relativity  and  variability 
of  spedes  has  been  furnished  by  Haeckel's  beautifiu 
'  pionograpb  on  the  calcareous  sponges  {Monogramjiie 
der  Kal«tehio<imme,  Jena,  1872),  in  which  he  tmen 
twelve  distinct  arrangements  of  the  same  set  of  forms 
from  various  points  of  view,  among  which  the  two 
most  nearly  conventional  propose  respectively  21  gen- 
era and  111  species  and  39  genera  and  289  spedes. 
All  such  variable  forms  are  in  fact  spedes  in  the  mak- 
ing, which  become  definite  in  proportion  as  certain 
varieties  become  especially  adapted  to  their  environ- 
ment, and  become  iAolated  by  the  dying  out  of  the  in- 


termediate forms.  Wj^  these  limitations,  however, 
the  workiuj^  usefulness  of  the  morpbologic&l  concep- 
tion of  species  remains  undiminished.  The^  want  of 
any  absolute  standard  of  spedfio  difference  is  largely 
made  up  by  practical  experience  and  common  sense; 
and  the  evomtionaiy  qntematiBts  are  less  in  danger 
than  were  their  predecessors  of  either  exa{ge;eradiw  »■ 
understating  the  importanoe  of  mere  vaneties.  (Hea 
VariationT)   

SPECIFIC  GRAVITY.  See  HTDROHEmt,  vol 
xii.  p.  568  »q. 

SPECTACLES  are  fiat  glasses,  prisms,  spherical  or 
<^lindrical  lenses,  employed  to  detect  and  correct  de- 
fects of  the  eye&  Tney  are  made  usually  of  crown 
glass  or  rock  crystal  (  pebbles"),  the  latter  bdng 
somewhat  lighter  and  cooler  to  wear.  They  are 
mounted  in  toe  well-known  rigid  spectacle  frame  when 
for  continuous  use,— ^ye-glasses  being  preferable  where 
they  are  worn  intermittently,  and  hand-glasses  orlorg- 
nettes  where  they  are  required  to  supplement  tempo- 
rarily the  spectacles  usually  woni,  or  where,  as  with 
extreme  shortness  of  saghu  no  glaas  could  be  employed 
with  comfort  for  any  length  of  time.  . 

Preserver. — Preserves  are  used  to  conceal  deformiUea 
or  to  protect  the  eyes  in  the  many  conditions  where 
they  cannot  tolerate  bright  light,  such  as  ulceration 
and  inflammation  of  the  cornea,  certain  diseases  of  the 
iris,  ciliary  body,  choroid,  and  retina.  They  are  made 
of  bluish,  "smoked,"  or  almost  black  colored  glass, 
and  are  of  very  various  shapes,  according  to  the 
amount  of  obscuration  neoessaiy. 

iKmu. — Prisms  are  of  great  value  in  cases  of 
double  vision  due  to  a  slight  tendency  to  squinting, 
caused  by  weakness  or  over-adjon  of  the  muscular 
apparatus  <^  the  eyeball  Prisms  deflect  niys  of  light 
towards  their  baa^  Hence,  if  a  prism  is  placea  in 
front  of  the  eye  with  its  base  towards  the  nose,  a  ray^ 
of  light  falling  upon  it  will  be  bent  inwards,  and  seem 
to  come  from  a  point  fiirther  out  from  the  axis  of 
vision.  Conversely,  if  the  base  of  the  prism  is  turned 
towards  the  temple,  the  ray  of  light  will  seem  to  come 
from  a  point  nearer  the  axis,  and  will  induce  the  eye  to 
turn  inwards,  to  converge  towards  its  fellow.  In  cases- 
of  myopia  or  short^ight  owio^  to  weakness  of  the  in- 
ternal recti  muscles,  the  eyes  in  looking  at  a  near  ob- 
ject, instead  of  oonverging,  tend  to  turn  outwards, 
and  BO  double  vision  results.  If  a  suitable  prism  i» 
placed  in  front  of  the  eyes  the  double  vinon  may  be 
prevented.  These  prisms  may  be  comlnned  with  con- 
cave lenses,  which  ooiTeat  the  myopia,  or,  dnoe  a  con- 
cave lens  may^  bo  oonmdered  as  composed  of  two  pxisms- 
united  at  their  apices,  the  same  effect  may  be  oMuned 
by  making  the  ^stance  between  the  omtres  of  the 
concave  lenses  greater  than  that  between  thecentoes- 
of  the  pupils.  Agitin,  to  obviate  tlie  necessity  for 
excessive  convergence  of  the  ey;e8  so  common  in  hypev- 
metropia,  the  centre  of  the  pupil  should  be  plaoed  out- 
side the  centre  of  the  corrective  convex  lens^ ;  tlieee 
will  then  aotasprismswith  their  bases  inwards.  Where, 
on  the  other  hand,  there  is  no  tendency  to  squinting, 
care  must  be  taken  in  selecting  speotades  that  the  dis- 
tances between  the  centres  of  the  glasses  and  die 
centres  of  the  pupils  aie  quite  equal,  otherwise  sqmntr 
ioK,  or  at  voy  nte  great  &tigne*  ot  the  eyea  may  be 
induced. 

i^pherkal  Zouet.— Biconcave,  Inconvex,  and  oon- 
cavo^nvex  (meniscns)  lenses  are  employed  in  oph- 
thalmic practice  in  the  treatment  of  errors  of  refrac- 
tion. Until  recently  tiiese  spherical  lenses  were  num- 
bered in  terms  of  their  focu  length,  the  inch  being 
used  as  the  unit  Owing  prindpally  to  differences  in 
the  length  of  the  inch  in  various  countries,  this  method 
had  great  inconveniences,  and  is  now  ffiving  place  to 
universal  system,  in  which  the  unit  is  the  refractive 
power  of  a  lens  whose  focal  length  is  one  metre.  This 
unit  is  called  a  "dioptric"  (usually  written  "D").  A 
lens  of  twice  its  strength  lus  a  refractive  power  of  2- 
D,  and  a  focal  length  c$  half  a  metre,  uid  so  on. 
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Conome  Jensfs  are  used  in  tlie  treatment  of  myopia 
or  short-Biffht.  Id  this  coodition  the  eye  ia  eloogated 
from  before  backwards,  so  that  the  retina  lies  behind 
the  priocipal  focus.  All  objects,  therefore,  which  lie 
beyood  a  certain  point  (the  ooojugate  focus  of  the 
dioptric  system  or  the  eye,  the  far  point)  are  indis- 
tinctly seen ;  rays  from  them  have  not  the  necessaiy 
diveivenoe  to  be  focused  in  the  retina,  bat  may  obtain 
it  by  the  interposition  of  suitable  conoave  lenses.  ^  Con- 
oave  lenses  should  never  be  used  for  work  within  the 
&r  point ;  bat  they  ma^  be  used  in  all  cases  to  im- 
prove distant  vision,  and  in  very  short-sighted  persons 
to  remove  the  far  point  so  as  to  enable  fine  work  such 
as  sewinar  or  reading  to  be  done  at  a  convenient  dia- 
tanoe.  The  weakest  pair  of  oonoave  lenses  wiUk  which 
one  can  read  deariv  test  types  at  a  diatanoe  of  18  feet 
is  the  measure  of  the  amount  of  myopia,  and  this  iuUy 
oonecUns  glass  may  be  worn  in  the  slighter  forms  of 
ahort-signt.  In  higher  degrees,  where  fiill  correction 
might  increase  the  myopia  oy  induQing  a  strain  of  the 
aoGommodation,  somewhat  weaker  glasses  should  be 
used  for  near  work.  In  the  highest  degrees  the  com- 
plete correction  may  be  employed,  but  ioi«nettes  are 
generally  preferred,  as  they  can  be  removed  when  the 
eyes  become  fktigued.  It  must  be  remembered  that 
short-raght  tends  to  increase  during  the  early,  especially 
the  school,  years  of  life,  and  that  hygienic  treatment, 
pood  light,  good  type,  and  avoidance  of  stooping  are 
important  for  its  prevention. 

Vottoex  Lensea. — In  hypennetropia  ihe  Tetany  is  in 
front  of  the  principal  focus  of  the  eye.  Henoe  in  its 
condition  of  repose  such  an  eye  cannot  distinctly  see 
parallel  rays  from  a  distance  and,  still  I^,  divergent 
rays  from  a  near  object.  Hie  detect  may  be  overoome 
more  or  less  completely  \^  the  use  of  the  aooommoda- 
tion.  In  the  slighter  forms  no  inconvenience  may 
result ;  bnt  in  hi^er  degrees  prolonged  work  is  apt 
to  give  rise  to  aching  and  watenng  of  the  eyes,  heaa- 
aohe,  inability  to  read  or  sew  for  any  length  of  time, 
and  even  to  double  vision  and  internal  strabismus. 
Such  cases  should  be  treated  with  convex  lenses,  which 
should  be  theoretically  of  such  a  strength  as  to  fully 
correct  the_  hypermetropia.  I^raoticalTy  it  is  found 
that  acertain  amount  of  hypermetropia  remuns  latent, 
owing  to  spasm  of  the  accommodation,  which  relaxes 
only  gradually.  At  6rst  glasses  may  be  given  of  snch 
a  strength  as  to  relieve  the  troublesome  sjnnptoms ; 
and  the  strength  may  be  gradually  increased  till  the 
total  hypermetropia  is  corrected.  Young  adults  with 
■lighter  forms  of  hypermetropia  need  glasses  only  for 
near  work ;  elderly  people  should  have  one  pair  of 
weak  glasses  for  distant  and  another  stronger  pair  for 
near  vision.  These  may  be  conveniently  combined,  as 
in  Franklin  glasses,  where  the  upper  huf  of  the  spec- 
tacle frame  contains  a  weak  lens,  and  the  lowra  hidf, 
ihrongh  whicdi  the  eye  looks  when  reading,  a  stnnger 
one. 

Aidt&melropia. — It  is  difficult  to  lay  down  rules  for 
the  treatment  of  cases  where  the  refraction  of  the  two 
eves  is  nneqoaL  If  only  one  eye  is  nsed,  its  uomaly 
■Doold  be  alone  oorrected ;  where  both  are  used  and 
nearlj  of  equal  strength,  correetjon  of  eadi  often  ^ves 
sa^aetory  r^ults. 

iVeaSsfopto. — Where  distant  vinon  remuns  unal- 
tered, mt,  owing  to  gradual  failure  of  the  aocommo- 
daflve  apparatus  of  the  eye,  clear  vision  within  Sincbes 
becomes  impossible,  convex  lenses  should  be  used  for 
reading  of  such  a  strength  as  to  enable  the  ey.e  to  see 
deariy  about  8  inches  distance.  Presbyopia  is  arbi- 
trarily said  to  commence  at  the  age  of  forty,  because 
it  is  then  that  the  need  of  spet^tades  for  reading  is 
^nerally  felt ;  but  it  appears  later  in  myopia  and  earner 
ID  hyi>ermetroj3ia.  It  advances  vrith  ;^earB,  requiring 
from  time  to  time  spectacles  of  inraessing  s^ngth. 

C^rfuuinlsalXeMat. ---In  astigmatism,  omngtodiffer- 
encee  in  die  refractive  power  of  iht  Tarions  meridians 
of  the  fgre,  great  defect  of  sight,  frecraently  aoeom- 
puiied  oy  severe  headadie,  ooemiL    lliiB  condition 


may  be  cured  completelv,  or  greatly  improved,  by  the 
use  of  lenses  whose  surfaces  are  segments  of  cylinders. 
They  may  be  used  either  alone  or  in  combinatjon  with 
spherical  lenses.  The  correction  of  astigmiU>ism  is  in 
manv  cases  a  matter  of  considerable  difficulty,  but  the 
results  to  vision  almost  always  reward  the  Urouble. 

Convex  spectacles  were  invented  towards  the  end  of  the 
13th  ceotary,  perhape  by  Roger  Bacon.  Concave  glaeees 
were  introdoced  soon  afterwards.  Airy,  the  astroDomer, 
aboat  1827,  corrected  his  own  astiginatism  by  means  of  » 
cylindrical  lens.  Perisooide  passes  were  introduced  by  Dr. 
W.  H.  WoUaston.  (a.  bb.) 

SPECTROSCOPY.  The  spectroscope  is  an  instru- 
ment which  separates  luminous  vibrations  of  different 
wave-lffligtJis,  as  far  as  is  necessaiy  fmr  the  olyect  in 
view.  It  oauasta  of  three  parts, — the  collimator,  the 
prism  or  grating,  and  the  telescope.  The  collimat(Hr 
carries  the  slit  through  which  the  light  is  admitted 
and  a  lens  whieb  oonverts  the  diverging  pencil  of  light 
into  a  parallel  pencil  The  pencils  oairying  light  of 
different  wave-lengths  are  tnmed  through  different 
angles  by  the  prism  or  grating,  which  is  therefore  the 
essential  portion  of  the  spectroscope.  The  telescope 
serves  only  to  give  the  necessary  magnifying  power, 
and  is  dispensed  with  in  small  direct  vision  sj)ectro- 
sGopes.  For  a  description  of  the  different  kinds  of 
prism  used,  see  Optics  ;  and  for  an  explanation  of  the 
action  of  the  grating,  see  Undulatort  Theory.  The 
most  important  adjustment  in  the  spectroscope  ia  that 
of  the  collimator.  Espedally  in  instmrnents  of  large 
resolving  power  it  is  essential  for  good  definition  that 
the  light  should  enter  the  prism  or  fall  <m  the  grating 
as  a  parallel  pendl.  For  a  method  allowing  an  ea«y 
and  accurate  a^ustment  for  each  kind  of  ray,  see  aa 
article  in  PkiL  Mag.^  vol.  vii.  p.  95  (1879). 

Prisms  are  nea^  ahra^  used  in  the  position  of 
minimum  deviation,  but,  if  the  collimator  is  properly 
adjusted,  this  is  by  no  means  a  necessary  coniTitioa 
for  good  definition.  Pnsms  as  generally  cut,  with  an 
isosceles  base,  give  the  greatest  resolving  power  in  the 
position  of  minimum  deviation,  but  the  loss  In  resolv- 
ing power  is  not  great  for  a  small  displacement.  The 
dispersion  and  magnifjnng  power  of  a  prism  can  be 
considerably  alt^ea  by  a  change  of  its  position,  and  a 
knowledge  of  this  fact  is  of  areat  value  to  an  ex- 
perienced observer.  The  use  or  a  prism  in  a  poution 
different  from  that  of  minimum  deviation  is,  however, 
a  luxury  which  only  those  acquainted  with  the  laws 
of  optics  can  indulge  in  with  safety. 

Lord  Rayleigh  has  given  the  theory  of  the  spectro- 
scope under  Optics,  and  shown  on  what  its  resolving 
power  depends.  There  is  no  connection  between  re- 
solving power  and  dispereion,  any  value  of  resolving 
power  being  consistent  with  any  value  of  dispersion. 
To  obtain  large  resolving  power  with  small  dispersion 
requires,  however,  the  use  of  inconveniently  large  tele- 
scopes and  prisms  or  natings.  It  is  ea«y,  on  the  ot^er 
hand,  to  obtain  small  resolving  power  together  mih 
lanre  dispersion. 

The  roUowing  definitions  would  be  found  of  general 
use  if  adopted.  Re$oho^  /Wer.  —The  unit  resolvinjg 
power  of  a  spectroscope  in  any  part  of  the  spectrum  u 
that  resoMng  power  which  alTows  the  separation  of 
two  hnes  differing  by  the  thousandth  part  of  their  own 
wave-length  or  wave-number, — the  wave-number  being 
the  number  of  waves  in  unit  length,  i^nib/. — ^The 
unit  purity  of  a  spectrum  is  that  purity  whicn  allows 
the  separation  of  two  lines  differing  by  the  thousandth 
part  of  their  own  wave-length  or  wave-number.  We 
speak  of  the  resolving  power  of  a  spectroscope  and  of 
the  purity  of  a  spectarum.  The  resolving  power  is  a 
constant  for  each  spectroscope,  and  independent  of  the 
width  of  the  slit  The  parity  of  a  sp^jtrum,  on  tJie 
other  band,  depends  on  the  width  of  the  slit,  anlesa 
that  width  is  small  compared  to  a  certain  quantity 
presently  to  be  mentioned.  The  resolving  power  of  a 
Bpeotroecope  is  nnmerioally  equal  to  Uie  greatest  purit;r 
of  spectrum  obtainable  by  it 

Digitized  by  Google 


388 


SPECTROSCOPY. 


Adopting  these  definitions,  we  get  from  Lord  Ray- 
leigh's  equations  for  the  resolving  power  if  of  a  grat- 
ing 

1000  £=mn, 

where  n  is  the  total  number  of  lines  nsed  on  the  grat- 
ing and  m  the  order  of  the  speotrom.  For  a  spectro- 
soope  with  simple  prisms  we  get 

iooojj=-Ch-*i)Je, 

where  ti  and  fi  are  the  greatest  and  smallest  lengths 
of  paths  in  the  dispersive  medium.  If  we  put  for  the 
refractive  index  of  the  noedium  /i='A-\-Bl^*  we  may 
write 

1000fi  =  25;(»-ii),V. 

It  will  be  seen  thtU,  while  the  resolving  power  of  a 
spectxosoope  with  grating  depends  only  on  the  order 
of  the  spectram  and  is  independent  of  the  wave- 
length for  each  order,  the  resolving  power  of  a  spec- 
troscope with  prism  will  vary  inversely  as  the  third 
power  of  the  wave-length  A,  bo  that  the  resolving 
power  will  be  about  eight  times  as  great  in  the  violet 
as  in  the  red  (see  Optics).  If  compound  prisms  are 
used  we  must  write 

where  ta  is  the  greatest  effective  length  of  path  in  one 
mectium,  ti  in      other  meditun,  B,  and  Bi  being  the 
dispeniTe  constants  for  the  two  media. 
The  parity    of  a  spectrum  is  givui  by  the  equation 


P= 


where  d  denotes  the  width  of  slit  and  V  is  the  angle 
subtended  b^  the  collimator  lens  at  the  slit.  If  the 
slit  is  suffiuently  narrowed,  dii  may  be  made  small 
compared  to  A,  and  in  that  case  the  purity  of  the  spec- 
trum is  independent  of  the  width  of  slit,  and  equal 
to  the  resolving  power.  If,  on  the  other  hand,  a  wide 
slit  is  used,  so  that  di*  is  large  compared  to  X,  the 
purity  becomes  inversely  proportional  to  the  vfidth  of 
slit.  In  actual  woi^  the  slit  is  generally  of  such  width 
that  neither  term  in  the  denominator  of  the  expres- 
sion for  purity  can  be  neglected. 

There  is  a  neoessaiy  limit  to  the  resolving  power 
of  all  optical  instruments,  depending  on  the  fact  that 
light  consists  of  a  series  of  groups  of  waves  incapable 
of  interfering  with  each  other.  If  it  is  true,  as  is 
generally  believed,  but  without  sufficient  reason,  that 
a  retardation  of  50,000  wave-lengths  is  sufficient  to 
destroy  the  capability  of  interference — that  is  to  sa^, 
that  the  groups  consist  on  the  average  of  approxi- 
mately 50,000  waves — the  maximum  purity  obtainable 
in  any  spectroscope  is  50.  The  closest  line  resolved 
witii  a  grating,  as  far  as  the  present  writer  is  aware, 
r&quires  a  resolvins;  power  or  about  100.  Professor 
Piazzi  Smyth  has  with  prisms  realized  a  purity  of  50. 
It  would  seem,  therefore,  that  the  theoretical  limit  of 
purity  has  very  neariy  been  reached,  for,  though  the 
estimate  of  50,000  waves  to  the  group  is  in  all  proba- 
bility too  small,  there  are  other  considerations  which 
render  it  highly  improbable  that  the  total  number  of 
waves  to  the  group  should,  for  sunlight  at  any  rate, 
be  more  than  two  or  three  times  larger.  The  limit 
of  possible  purity  will  vety  likely  depend  on  the  tem- 
perature of  the  luminous  bod^. 

Almost  the  greatest  practical  difficulty  which  the 
Bpectroscopist  has  to  contend  with  generally  is  the 
want  of  sufficient  light  The  following  remarks  apply 
to  line  spectra  principally,  but  they  hold  also  almost 
entirely  for  the  spectra  of  fluted  iMuids,  which  break 
up  into  lines  under  high  resolving  power.  The  maxi- 
mum illumination  for  an^  line  is  obtained  when  ihe 
angular  width  of  the  slit  is  equal  to  the  angle  sub- 
tended by  one  wave-length  at  a  distance  equal  to  the 
collimator  aperture.  In  that  case,  tfi/'  — A,  and  the 
purity  is  half  the  resolving  power.   Henoe,  when  light 


is  a  consideration,  wc  shuU  not,  as  a  rule,  realize  more 
than  half  the  resolving  power  of  the  spectroscope. 
If  the  visual  impression  depended  only  on  the  inten- 
sity of  illumipation,  a  further  widening  of  the  slit 
should  not  increase  the  visibility  of  a  line.  As  a  mat- 
ter of  fact,  spectroscopists  generally  work  with  slits 
wider  than  that  which  theoretically  gives  full  illumi- 
nation. The  esplanation  of  the  fact  is  physiological, 
visibility  depending  on  the  apparent  width  oi  the 
object.  If  different  spectroscopes  have  their  slits  of 
such  width  that  the  apparent  width  of  a  line  as  seen 
by  the  eye  is  the  some,  and  if  the  magnifying  power 
is  such  that  the  pupil  is  just  filled  with  light,  the 
purity^  of  the  spectrum  is  directly  proportional  to  the 
resolving  power.  We  oome  to  the  ooacIuBion,  there- 
fore, that  for  both  narrow  and  wide  slita  the  efficiency 
of  a  speotrosoope  depends  exclusively  on  its  resolving 
power.  It  has  been  pointed  out  b^  Lord  Rayleigh 
that,  owing  to  the  want  of  definition  in  the  opUcal 
images  on  the  retina  when  the  full  aperture  of  l^he 
pupu  is  used,  the  pencil  must  be  contracted  to  a  third 
or  a  quarter  of  its  natural  width,  if  full  resolving 
power  is  to  be  obtained.  This  is  accompanied  with  a 
serious  loss  of  light,  which  can  be  partly  obviated  by 
contracting  the  horizontal  aperture  only  (the  refract- 
ing edge  being  supposed  vCTtical).  lliere  are  two 
ways  of  doing  this.  One  conmsts  in  the  use  of  mag- 
nifying half  prisms.  But  the  loss  of  light  by  reflec- 
tion in  simple  h^  prisms  more  than  oountertaluioes 
the  advantage  ;  compound  half  prisms  like  those  used 
by  Christie  may,  however,  be  employed.  We  may 
^o  use  prisms  of  three  or  four  times  the  height  of 
the  effective  horizontal  aperture,  with  corresponding 
large  telescopes,  and  then  by  the  eye-piece  contract 
the  beam  until  its  vertical  section  fills  the  pupiL  The 
latter  plan,  though  theoretically  best,  involves  more 
expensive  apparatus,  and  prians  of  very  homogeneooB 
material. 

The  question  of  illumination  is  imjMrtant  also  when 
photography  is  used  for  spectroscopic  analjrsis.  For  a 
given  intensity  of  the  source  of  light  the  intensity  of 
the  image  on  the  sensitive  film  will  be  directly  propor- 
tiona]  to  the  sdid  an^le  of  the  cone  af  light  lonning 
the  last  image,  and  will  be  independent  of  the  arrange- 
ment of  intermediate  lenses.  Hence,  lensra  with  as 
short  a  focus  compared  to  aperture  as  is  oonnstent 
with  good  definition  should  be  used  in  the  camera. 

The  methods  of  recording  and  reducing  spectro- 
scopic ol»ervation8  are  described  in  all  books  and 
treatises  on  the  sulgect,  and  may  therefore  be  passed 
over  here. 

A  lens  is  often  used  to  concentrate  the  light  of  the 
source  on  the  slit.  There  b  some  loss  of  light  due  to 
reflection  from  the  surface  of  the  lens,  but  its  position, 
aperture,  and  focal  length  do  not  affect  the  luminou^y 
of  the  spectrum  seen  as  long  as  the  whole  oollimato' 
is  filled  with  light. 

Bodies  are  rendered  luminous  for  spectroscopic  in- 
vestigation either  by  being  placed  id  the  Bntwen  flam? 

or  hy  the  help  of  the  electric  current. 
A  little  difficulty  may  arise  where  the 
body  is  given  in  solutioD,  and  does 
not  show  its  characteristic  lines  in  the 
flame.  Leooq  de  Boisbaudran  takes 
the  spark  from  the  surface  of  the  solu- 
tion. The  present  writer  has  found 
the  tube  sketched  in  the  aooompany- 
ing  figure  a  great  improvement  on 
those  commonly  used,  if  a  sufficient 
quantity  ef  the  solution  is  at  hand ; 
otherwise,  the  method  is  too  waste- 
ful The  current  is  brought  into  the 
solution  by  a  platinum  wire,  sealed 
into  a  small  j^ass  tube ;  the  platinam 
wire  reaches  about  to  the  level  of  the 
open  end  of  the  tube.  A  capillary  of 
thick-walled  glass  tubing  is  phused  over  the  platinum 
wire ;  die  liquid  rises  in  die  oapillaiy  and  sparks  oan 
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be  taken  as  from  a  solid.  The  lines  dae  to  the  f^hss 
are  easily  eliminated.  If  a  small  quantity  of  material 
only  is  available,  the  plan  adopted  by  Bunsen  and  ei- 
teneively  used  by  Hartley'  seems  the  most  successful. 
Pointed  pieces  of  charcoal  (Bunsen)  or  pieces  of  graph- 
ite pointed  to  a  knife-«dge  (Hartley)  are  impregnated 
with  the  liquid,  and  the  spark  ia  taken  from  them. 
Some  substances,  when  introduoed  into  a  vacuum  tube, 
especially  near  the  n«^Te  iwle,  and  under  great 
exhansbon,  show  a  characteristic  phosphoresoeDce. 
Beoqucrel  was  the  first  to  examine  tbe  spectea  shown 
under  these  circumstances,  and  Crookes  has  lately  used 
the  same  method  with  great  success. 

Spectra  of  MetaUoxda. 

A  good  deal  of  discu-ssion  has  taken  place  on  the  spectra 
at  tbe  metalloids,  owing  to  the  fact  that  they  seem  to  be 
able  to  glTe  different  spectra  nnder  diffbrent  circamBtancee. 
Spe^ra  have  occaBionally  been  anlgned  to  the  elemento 
miieh  on  farther  investigation  were  fonnd  to  belonj;  to  some 
compound  present.  According  to  the  general  opinion  of 
specftKMCopists  at  present,  different  spectra  of  the  same 
ciemeats  are  always  dae  to  different  allotrt^ic  conditions. 
If  a  complex  molecnie  breaks  np  into  simpler  molecalee  the 
breaking  up  ta  always  accompanied  by  a  change  of  spectram. 

NUrogen. — (a)  The  line  Bpectrnm  appears  whenever  a 
■troDg  spark  (jar  discharge)  h  taken  in  nitrogen  gas.  It  is 
alw^  peeeot  when  metalUo  spectra  are  examined  by  the 
ordinary  method  of  allowfng  the  jar  discharge  to  pass  be- 
tween metallic  poles.*  Hartley  {Pha.  Traia.,  1884,  part  i.) 
baa  measured  the  oltra-vlolet  lines  of  the  air  spectrum,  bnt 
has  not  separated  the  oxygen  from  the  nitrogen  lines,  (l) 
The  bana  spectram  of  the  positive  discbarge,  which  is 
generally  called  the  band  spectrum  of  nitn^n,  always  ap- 
pears when  the  discharge  is  sufflcientiy  reduced  in  intenaf 
The  spectrnm  consists  of  two  sets  of  bands  of  different  ap> 
peatance,  one  in  the  less  refrangible  part  and  one  in  the 
more  refiwigible  part  of  the  spectrum,— the  two  sets  of  hands 
overlapping  in  the  green.  Hence  some  observers  believe 
the  spectrnm  to  be  made  up  of  two  distinct  spectra.  Plucker 
and  Hittorf  (PMI.  Trtau.,  1865)  give  a  colored  drawing  of 
this  spectrum,  which  is  one  of  the  most  beantif^l  that  can 
be  observed.  The  most  complete  drawing  of  it  is  given  by 
Piazzi  Smyth  ( Tram.  Roy.  Soc.  Edin.,  vol.  xxxii.  part  iii.), 
and  there  is  also  a  good  drawing  by  Hasselbei^  {MSm.  Aead. 
Jmp.  de  St.  Pif(pr*6.,  vol.  xixii.l.  (c)  The  glow  which  sur- 
roands  the  negative  electrode  in  an  exhausted  tube  shows 
in  many  cases  a  spectrnm  which,  as  a  rule,  is  not  seen  in 
any  other  part  of  the  tube.  The  memoir  of  Hasselberg  con- 
tains a  drawing  of  it.  The  spectrnm  seen  when  a  -weak 
■park  is  taken  in  a  current  of  ammonia  is  neither  that  of 
nitrogen  nor  that  of  hydrogen,  but  must  be  due  to  a  com- 
pound of  these  gases.  When  the  pressure  of  the  gas  is  re- 
duced, a  single  band  is  seen  having  a  wave-length  fiom  5686 
to  5627  m  metres  'Nature,  vi.  p.  359).  When  a  mark  is 
taken  from  a  liquid  solution  of  ammonia  a  more  complicated 
spectrum  appears  (Lecoq  de  Boisbandrsn),  and,  ifammonia 
and  hydrogen  arc  burnt  together  either  in  air  or  oxygen,  a 
complicat(»l  spectrnm  is  obtained  the  chemical  origin  of 
which  has  not  been  satisfhctorily  explained.  Drawings  of 
it  are  given  by  Dibbits  iPogg.  Ann.,  cixii.  p.  518)  and  by 
Hoftaann  IPogg.  Ann.,  cxlvif.  p.  95).  The  absorption  spec- 
trnm of  the  red  fumes  of  nitrogen  tetroxide  has  often  been 
mapped ;  the  most  perfect  drawing  is  given  Dr.  B.  Has- 
aelbwg  iMim  Aead.  Imp.  de  St.  PU,  xxvi.}.  According  to 
Hoser  {Pogg.  Ann^  clx.  p.  177),  three  bands  close  to  the  solar 
line  C  disappear  when  the  vapor  is  heated.  Recently  Des- 
landes  has  obtained  in  vacunm  tubes  some  ultra-violet  bands 
which  seem  to  be  doe  to  a  compound  of  nitrogen  and  oxygen 
(C  R.,  chap.  1.  p.  12S6. 1885). 

Oxygm. — (o)  The  elementary  line  spectrum  of  oxygen  is 
that  which  appears  at  the  highest  temperature  to  which  we 
ean  subject  oxygen,  that  is,  whenever  the  jar  and  air  break 
axe  introduced  into  the  electric  circuit.  It  consists  of  a 
great  number  of  lines,  especially  in  the  more  reftwigible 
part  of  the  spectrum,  (b)  The  coiopoand  line  spectrum  of 
oxygen  appears  at  lower  temperatures  than  the  first.  It 
oonsiflts,  according  to  Piazzi  Smyth,  of  six  triplets  and  a 
number  of  single  lines.  This  spectrum  corresponds  to  the 
band  spectrnm  of  nitrogen,  (c)  The  continuous  spectrum 
of  oxygen  appears  at  the  lowest  temperature  at  which  oxygen 
is  luminous.  The  wide  part  of  a  Placker  tnbe,  for  Instance, 
filled  with  pure  oxygen  generally  shines  with  a  faint  yellow 
ligfat>  which  gives  a  continuous  spectrum.   Even  at  atmos- 

«  no.  7VBii(.,clxxv.p.49a8M). 

*  We  may  refer  once  for  an  to  Watts,  Juler  4>eetra,  for  a  list 
■f  wave-lengths  of  tbe  dtflbrent  spectra, 


phcric  pressure  this  spectrum  can  bo  obtained  by  putting 
the  contact  breaker  of  the  induction  coil  out  of  adjustment 
so  that  the  spark  is  weakened,  'd)  The  spectrum  of  the 
negative  glow  was  first  accurately  described  by  Wullner,  and 
is  always  seen  in  the  glow  surrounding  the  negative  elec- 
trode in  oxygen.  It  consists  of  live  bands,  three  in  tbe  red 
and  two  in  the  green.  For  further  information  respecting 
these  spectra,  see  Schuster  (jPfcii.  IVana.,  clxx.  p.  37, 1879) 
and  Piazzi  Smyth  ( Trans.  Roy.  Soe.  Edin.,  vol.  xxxii.  part 
iii.}.  According  to  Egoroff,  the  A  and  B  lines  of  the  solar 
spectramaredue  to  absorption  by  oxygen  in  onr  atmosphere, 
and  some  recent  obeervations  of  Janssen  seem  to  support  this 
view. 

Oarbmn, — (n)  The  line  spectrum  appears  wbenavery  strong 
spark  is  sent  through  carbouicoxide  or  carbonic  acid.  The 
ultra-violet  liuesobserved  by  Hartley  when  sparks  are  taken 
from  graphite  electrodes  also  belong  probably  to  this  spec- 
trnm. (A)  Considerable  discussion  has  taken  place  as  to  the 
origin  of  the  spectrum  seen  at  the  base  of  a  candle  or  a  gas 
flame.  At  first  observations  seemed  to  point  to  tbe  &ct  that 
itwas  dne  to  a  hydrocarbon,  Itbas  been  ascertained,  bow- 
ever,  that  sparks  taken  in  cyanogen  gas,  even  when  dried 
with  all  care,  show  the  spectrum,  and  a  flame  of  cyanogen 
and  oxygen  gives  the  same  bands  brilliantly.  These  facts 
have  convinced  the  m^orityof  observers  that  tbe  spectrum 
is  a  true  carbon  spectrum.  Tbe  best  drawing  is  given  by 
Piazzi  Smyth,  who  ascribes  the  spectrum,  however,  to  a 
hydrocarbon.  The  flame  of  cyanogen,  which  had  already 
been  examined  by  Faraday  and  Draper  before  the  days  of 
spectram  analysis,  shows  a  series  of  bands  in  the  red,  reach- 
ing into  the  green.  There  is  no  doubt  that  they  are  dne  to 
a  compound  of  nitrogen  and  oxygen.  AnoUier  series  of 
bands  in  the.  bine,  violet,  and  ultra-violet  have  been  also 
proved  by  Liveing  and  Dewar  to  be  doe  to  a  compound  of 
nitrogen  and  carbon.  If  tbe  discharge  is  passed  at  low  pres- 
sure through  carbonic  acid  or  carbonic  oxide  a  spectxvm  is 
seen  whiidi  seems  to  belong  to  carbonic  oxide.  A  very  bean- 
tiftal  and  remarkable  drawing  of  this  spectrum,  especially 
of  Its  most  brilliant  band,  has  been  published  by  Piaud 
Smyth. 

Very  little  need  be  said  of  the  rwnainins  metalloids, 
we  do  not  possees  a  sufficiently  carefhl  examination  of  their 
spectra.  Chlorine,  bromine,  and  iodineshow  bands  of  abeorp* 
tion .  If  a  spark  is  passed  tluough  the  gases  line  spectra  ap- 
pear. Sulphur  volatilized  in  a  vacuum  tube  may  ahow  either 
a  line  or  a  band  spectrum  under  the  influence  <h  the  electric 
discbarge.  The  absorption  through  the  vapor  of  snlphnr  is 
continuous  at  first  on  volatilization,  but  as  tbe  vapor  is 
heated  to  1000°  tbecontinnousspectrumgivee  way  toa  band' 
spectram.  A  spark  through  the  vapor  of  phosphoma  gives 
a  line  spectrum.  We  may  obtain  the  spectra  of  fluorine, 
silicon,  and  boron  by  comparing  the  spectra  given  t^'sparks 
taken  in  atmospheres  of  fluoride  of  ooron  and  fluoride  of 
silicon. 

Spectra  of  Metah  and  their  Campourub. 

Hydrogen.— It  sparks  are  taken  through  hydrogen,  four 
well-known  linos  appear  in  the  visible  region  of  the  spec- 
trum. The  remarkable  series  of  ultra-violet  lines  photo- 
graphed by  Dr.  Hoggins  in  the  spectra  of  some  stars  whieh 
in  their  visible  part  show  hydrogen  chiefly  has  suggested  the 
qnestion  whether  the  whole  series  is  not  due  to  that  gas. 
This  has  now  been  proven  to  be  tbe  case  by  Comu,  who  has 
recently  examined  the  hydrogen  spectrum  with  great  care. 
In  vacuum  tubes  filled  with  hydrogen  a  complicated  Bpea- 
trum  often  appears  which  is  so  persistent  that  nearly  all 
observers  have  ascribed  it  to  hydrogen  (though  Salet  had 
given  reasons  against  that  conclusion).  According  to  Comu, 
the  porer  the  gas  the  feebler  does  this  spectrum  l)ecome,  so 
that  the  above-mentioned  linespectrum  seems  to  be  the  only 
true  hydrogen  spectrum.  A  flame  of  hydrogen  in  air  or 
oxygen  shows  a  number  of  lines  iu  the  ultra-violet  belong- 
ing apparently  to  an  oxide  of  hydrogen  (Liveing  and 
Dewar,  Hoggins).  Aqueons  vapor  givesan  absorption  speo- 
truro  prinoi^ly  in  the  yellow. 

Alhali  Jtfetab.— Tlie  metals  of  the  alkali  group  are  distin- 
guished by  the  fact  that  their  salts  give  tbe  true  metal 
spectra  when  rendered  luminous  in  the  Bunsen  burner ; 
that  is  to  say,  their  salts  are  decomposed  and  the  radiation 
of  their  metallic  base  is  sufficiently  powerful  to  be. visible 
at  the  temperature  of  the  flame.  Their  spectra  are  not  so 
easily  seen  if  sparks  are  taken  from  tbe  liquid  solution, 
but  Lecoq  de  Boisbaudran  has  obtained  flnespectra  of  sodium 
and  potassium  by  taking  the  spark  from  a  semi-fluid  bead 
of  the  sulphates.  Tbe  most  complete  description  of  the 
spectra  of  sodium  and  potassium  seen  whe;i  the  metals  are 
heated  up  in  the  voltaic  arc  is  given  by  Liveing  and  Dewar 
(Proc.  Roy.  Soc.,  xxix.  p.  376, 18791,  who  have  also  mapped 
their  ultra-violet  lines  (Phil.  TVana,  1883,  pt.  i.).  Abtaey 
has  found  a  pair  of  infra-red  liner  belonguig  to  sodium, 
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with  wave-lengtha  8187  and  8199  (Proc.  Soy.  8oc.,  ixxii,  p. 
443, 1881).  Beoqnerel  finds  Ubm  id  the  infr»-red  at  11,490. 
The  Tapor  of  sodinm  taA  pohwiiQiii  heated  ap  In  ■  toba  ia 
eolored  and  ahows  a  ipectnim  ot  flated  band ;  bat  lo  the  case 

'ef  sodium  the  yellow  line  is  always  present  at  the  same  time. 
It  la  probable  that  the  band  specjtrum  belongs  to  the  vapor, 
ooDtainlng  two  atoma  in  each  molecule,  and  that  at  higher 
tempeiatores  tiie  molfcnlea  are  split  up,  the  siagle  atoms 
showing  t^e  line  spectra.  Both  potassinm  and  sodnim  show 
an  additional  absorption  line  (5510  for  Na  and  5790  for  Ka) 
at  the  temperatare  at  which  the  fluted  bands  appear.  Accord- 
lug  to  a  suggestion  of  Liveing  and  Dewar,  these  lines  may 
depend  oo  t£e  preeenoe  of  bydxogen,  whidi  it  is  very  diffi- 
cult to  exclude.  These  experlmentera  have  also  described 
Jnteresting  but  complicated  absorption  phenomena  depend* 
ing  on  the  simultaneous  presence  of  two  or  more  metaU. 
Thus  sodium  and  magneaium  show  a  band  in  the  green 
(X=3  B300),  which  does  not  appear  when  sodium  alone  or  mag- 
Minm  alone  is  volatilized.  Potassium  and  magnesium  show 
■imilarly  two  lines  in  the  red  {Proe.  Rvg.  Soc.,  xxvil.  p.  360, 
1B7B).  If  a  spark  is  taken  [mm  potoAsinm  in  an  atmosphere 
of  oubonic  oxide  a  band  a^ieara  (5700)  depending  probably 
on  a  combination  between  the  pwtassium  and  the  carbonic 
ttxlde,  Lockyer  has  observed  certain  curious  phenomena 
(Proe.  Boy.  Soc.,  xxii.  p.  378)  taking  place  at  thetemperature 
at  which  the  band  spectrum  of  sodium  ehangea  into  the 
line  spectrum ;  these  phenomena  deserve  a  fuller  investiga- 
tion. Lithium  famishes  a  good  example  of  a  change  in  ^e 
relative  intensity  of  lines  at  difierent  temperatures.  At  the 
temperature  of  the  flame  the  red  line  Is  the  most  powerAil, 
an  (aangeline  being  also  seen.  When  aspark  is  tuen  from 
a  liquid  solution  the  orange  line  is  far  the  strongest,  and  a 
blue  line  is  seen,  which  in  its  turn  rapidly  gains  in  inten- 
sity as  the  temperature  is  raised.  When  the  spark  is  taken 
fVom  solutions  of  different  strengths  the  more  concentrated 
solution  shows  a  change  in  relative  intensity  of  lines  in  the 
direction  in  which  an  increase  of  temperature  wonld  act. 
Combination  of  the  metals  with  transparent  acids  does  not 
when  in  solution  show  any  appreciable  absorption  in  the 
visible  part  of  the  spectrum;  but  Soret  has  mapped  tb^ 
ultra-violet  absorption. 

Meiala  ofAlkaliM  Earihi. — Oalcinm,  strontium,  and  barium 
are  distinguished  by  the  fact  that  their  volatile  compounds 
give  fine  spectra  in  the  Bunsen  flame.  The  more  stable 
salte,  as  the  phosphates  and  silicates,  give  the  reaction  only 
feebly  or  not  at  all.  When  a  salt  like  the  chloride  of  barium 
la  introduced  into  the  flame  the  spectrum  is  seen  to  change 
gradually ;  the  spectrum  seen  at  first  is  different  according 
'as  the  chloride,  bromide,  or  iodide  Is  used,  while  the  spec- 
trum which  finally  establishes  itself  is  the  same  for  the 
different  salts  of  the  aamemetal.  Ultscberlioh,  who  wasthe 
first  to  investigate  carefully  these  phenomena  ( A^jT.  Ann., 
ozzi.  p.  459, 1S64),  ascribes  the  spectra  seen  at  first  to  the 
compound  placed  in  the  flame,  while  giadaally  the  oxide 
apectnim  gets  the  upper  band.  ThisexplaDatlon  hasalwua 
been  accepted,  and  reoeivw  support  from  the  foct  that  the 
bromide  spectrum  is  strengthened  by  introducing  bromine 
vapor  into  the  flame,  and  the  other  compound  apectra  can 
be  similarly  strengthened  by  introducing  suitable  vapors. 
There  is  ^n  observation,  Iwwever,  made  by  Professors 
Liveing  and  Dewar  which  in  one  case  is  not  compatible 
with  Mitscberlich's  explanation.  "A  mixture  of  barium 
carbonate,  aluminium  filings,  and  lamp-black  heated  in  a 
porcelain  tutte  gave  two  alnorptioD  lines  in  the  green,  cor- 
reqtoudlng  in  position  to  bright  lines  seen  when  sparks  are 
taken  from  a  solution  of  bariorn  chloride,  at  wave-lengths 
8242  and  5136  marked  a  and  $  by  Lecoq  de  Boisbaudran." 
These  two  lln^  or  rather  bands,  are  the  brightest  in  the 
■pectrum  commonly  ascribed  to  tMiriura  chloride.  lu  addi- 
tion to  the  oompound  spectra  the  brightest  of  the  metallic 
lines  seen  at  a  low  temperature  appear  in  the  flame.  The 
metallic  line  is  in  the  violet  with  calcium,  in  the  bine  with 
strbntium,  and  in  the  green  with  barium.  Sparks  taken 
from  a  solution  of  the  metallic  salts  show  the  compound 
roectra  well,  and  in  addition  more  of  the  true  metallic  lines 
than  the  flame.  The  best  drawings  of  the  compound  spectra 
are  those  given  in  Lecoq  de  Boiabaudran's  Atlat;  bat  meas- 
urements with  higher  resolving  powers  are  much  wanted. 
When  the  salts  are  introduced  into  the  voltaic  arc  numerous 
metallic  lines  appear  which  have  been  mapped  by  lital^n. 
Liveing  and  Dewar  have  investigated  those  Knes  which 
can  be  reversed  and  have  also  mapped  the  ultra-violet 
spectra.  'Captain  Abney  has  mapped  a  pair  of  infra-red 
lines  belonging  to  calcium  between  8500  and  8600,  and,  ac- 
cording to  Becqoerel,  with  the  help  of  a  phosphorescent 
screen  bands  or  lines  appear  of  still  lower  refrangibilitv 
(8830  to  6880).  Locfcyer  (Phil.  Trant.,  olxiii.  p.  253.  1873, 
and  clxiv.  p.  805, 1874)  has  measured  and  mapped  as  regards 
their  length  the  lines  of  these  as  well  as  of  many  of  the 
other  metals. 


Jfeta/>o/Jfiij;neMuM  Group.— Beryllium  presents  compan- 
tively  simple  spectroaoopic  phenomena,  as  far  as  it  has  alth- 
erto  been  investigated.  Two  green  linea  were  VMppei  by 
Thalfo  and  Ave  in  the  ultra-violet  by  Hartley  (Jour.  Cheat. 
iSoe.,  June,  1883).  The  spectrum  of  maguesium  is  well 
known  from  its  green  triplet;  but  the  vibrations  of  the 
metal  seem  very  sensitive  to  a  change  of  oooditiona.  Foil 
detaiU  are  given  hy  Living  and  Dewar  in  Prvc  JEoy.  fibe, 
xxzii.  p.  189.  These  authors  have  found  that  some  of  the 
bands  seen  occasionally,  when  magnesitun  wire  is  burned 
in  air,  are  due  to  a  compound  of  magnesium  and  hydrogen. 
The  spectrum  appears  when  sparks  are  taken  from  magne- 
aium  poles  in  an  atmosphere  eontainlng  hydrogoi.  ror  a 
description  of  the  peculiarities  of  the  flame,  arci  and  spark 
spectrum,  the  reader  Is  referred  to  the  original  paper. 
The  ultra-violet  spectrum,  which  contains  several  repe- 
titions of  the  green  triplet,  has  also  been  mapped  and 
measured  by  Hutley  and  Adeney(PAi2.  7V(ni«.,clxxv.,1874, 
pt.  i.).  The  spectra  of  zinc  and  cadminm  are  obtained 
either  by  sparks  from  liquid  solution  or  by  the  spark,  with 
Leyden  jar,  from  the  metal  poles.  Th^  ultra-violet  spectra 
show  for  both  elements  a  remarkable  series  of  triplets,  the 
lines  of  the  cadminm  triplet  being  about  three  times  as  far 
apart  as  those  of  the  zinc  triplets.  The  least  refrangible  of 
the  series  is  in  the  blue  with  wave-lengths  5085.1,  4799.1, 
4677.0  fbr  cadmium,  and  4809.7,  4721.4,  4679.5  for  zinc. 

Lead  Crotfp.— The  spectrum  of  lead  is  best  obtained  bj 
taking  the  spark  from  the  metallic  poles.  Care  most  be 
taken,  however,  to  renew  the  surflu»  fteqnently,  otherwise 
the  oxide  spectrum  will  gradually  make  its  appeat^oe. 
The  oxide  itself  shows  its  spectrum,  according  to  Z^eco^  ds 
Boisbaudran,  in  the  Bunsen  burner.  The  salta  of  tballiDm 
show  the  principal  metal  line  at  the  temperature  of  the 
flame.  The  spark  spectrum  is  more  complicated.  The  ultra- 
violet spectra  of  both  lead  and  thallium  have  beui  m^>ped. 

Copper  Grrap.— The  spectra  of  the  metals  belonging  to 
this  group  are  easily  obtained  in  the  ordinary  way.  When 
copper  chloride  Is  introduced  Into  the  Bunsen  flame  a  flne 
spectrum  of  bands  is  seen.  It  is  the  same  spectmra  iriilcdi 
is  foand  when  common  salt  is  thrown  upon  white  hot  eosla. 
This  reaction  for  copper  chloride  is  very  sensitive,  but  it  haa 
never  been  satisfikctorily  decided  whether  the  presenoe  of 
copper  is  really  necessary  for  its  production  or  whether  the 
spectrum  beloofps  to  a  pecaliar  condition  of  chlorine  vapor. 
Silver  when  first  volatilised  i^ves  a  green  vapor,  which  at 
a  low  temperature  shows  cootlnuons  absorpnon,  bat  at  » 
higher  temperature  a  spectrum  of  fluted  bands  (Lockyer). 
Mercury  shows  ita  lines  with  great  brilliancy  if  introduced 
and  heated  in  a  vacuum  tube.  Some  of  the  lines  widea 
easily,  and  at  higher  proMunis  a  owtinnous  spratrn  m  oozn- 
plet^y  covets  tlM  bawpoond.  The  copper  saJts  in  aqueona 
solntioo  absorb  principally  the  red  end  of  the  spectrum,  tho 
green  salts  also  the  nolet  end.  The  glass,  colored  greeo. 
with  oxide  ef  copper,  transmits  through  sufficient  utick- 
neSB  exclusively  the  Tdlow  and  green  rays  between  D  and 
E(H.  W.  Vogel). 

Cerwrn  Oroitp, — Yitriitm  gives  agood  spark  spectrum  from 
the  solution  of  the  chloride ;  the  salts  show  no  aheorption 
bands.  C^kes  has  found,  however,  that  a  certain  8ab> 
stance  yields  brilliant  phosphorescent  bands  under  the  in- 
fluence (tf  the  negative  twle  in  a  vacuum  tube.  These  bands 
he  has,  after  a  lengthy  investigation  put  down  to  yttrium 
compounds,  and  explained  the  changes  they  undergo  in 
different  compounds  and  the  sensitiveness  of  the  leactimi. 
Lecoq  de  Boisbaudran,  who  obtains  the  same  spectrum  by 
taking  a  spark  (without  Leyden  jar)  from  solutions,  making 
the  solution  the  positive  pole,  has  expressed  an  opinion  thjtt 
the  bands  are  not  due  to  yttrium  but  to  twoaubrtanoes  pnn 
visionally  called  by  him  Za  and  Z0.  He  has  also  under 
certain  conditions  seen  a  higher  temperature  spectram, 
which  he  asuribea  to  Zr,  leaving  it  undecided  whether  Zy 
is  a  new  substance  or  identical  witli  Za  (Phil.  Trans. ,  1883; 
p.  891,  aud  C.  R.,  ci.p.  552,  cii.  p.  153; .—Lanthanum  is  easilj' 
recognized  by  a  strong  spark  spectrum . — Cerium,  likeyttrlum 
and  lanthanum,  has  ne  peculiar  absorption  spectrum  whoa 
in  combination  and  solution;  althuugb  the  salts  are  strongly- 
colored  yellow,  its  line  spectrum  has  characteristic  lines  ta. 
the  blue. — Dulynium  is  characterized  spectroecopically  by 
the  flne  absorption  epectraof  its  salts.  Different  salts  show 
slightly  different  spectra,  but  they  can  be  recognized  at  first 
sight  as  didymium  spectra.  The  crystals  of  didymium  salts 
show  remarkable  differences  in  the  absorption  spectra  ac- 
cording to  the  direction  in  which  the  ray  traverses  the 
crystal.  Light  reflected  from  the  powdered  salts  shows  the 
characteristic  spectrum.  According  to  Auer  von  Welflbach 
( MonaUschr.  f.  CHemie,  vi.  p.  477),  didymium  has  lived  up  to 
its  name  iHviivi, "  twins,"  for  by  fractional  crystallisation  he 
has  found  it  to  be  an  iatimate  mixture  of  two  subslanoea,  each 
of  them  giving  half  the  absorption  spectrum  and  half  tttm 
emission  specteum  of  didymium. — IVrftiw*  baa  a  charaeta^ 


Digitized  by 


Google 


SPBCTROSCOPT. 


391 


-kUe  Un«  Hpectnim  when  (he  RMU-k  Is  taken  from  »  solution 
■cf  the  aalta. — The  salts  of  erSmm  gire  a  characteristic  ab- 
aorption  speetmm,  bat  till  reoently  the  drawings  of  it  con- 
tained also  absorption  bands  dae  to  thallnm  and  holmiom. 
The  speefcram  of  erbiam,  as  previoaslr  mapped  by  Thalto, 
belongs  almost  ezclmlTely  to  ytterbiom ;  bat  he  has  re- 
cently mapped  the  lines  belonring  to  what  Is  now  known 
as  erbiom  (CS.,  zci.  p,  326).  Erbium  salts  heated  in  the 
Bansen  burner  show  a  spectrum  of  bright  bands  without 
ai^rent  volatilisation. — ytterbium,  discovered  by  Harignac 
(atomic  weight  17.3,  Nilson),  gives  an  ^sorption  hand  in  the 
Qltia-violet.  Its  luminous  spectnim  is  rich  in  lines  (Ttialin, 
C.B.,  zd.  p.  326). — Sawiarium,  also  disoovered  by  Marignac 
■and  called  by  him  origin^y  Y^,  gives  absorption  bands  in 
the  visible  part  and  in  the  altia-Tiotet  (Soret.  C^,  zc.  p. 
StS).  It  frequently  ocean  with  didyminm,  and  most  of  the 
maps  of  thedidyminmspectrumoontainthesamarium hands. 
When  precipitated  with  another  metal  it  shows  a  brilliant 
phosphorescent  spectrum  (Crookes),  which,  however,  is 
alightly  different  aecordiog  to  the  metal.  The  peonliar 
yttoiam  spectnim  is  ve^  weak  even  when  It  Is  mixed  in  oon- 
aiderable  quantities  with  samariom.  Bat  when  the  quantity 
of  yttrium  is  increased  to  about  60  per  cent,  a  very  rapid 
«IUHige  takea  place,  and  afterwatds  it  ii  the  aamarinm  spec- 
tram  wfakh  is  very  weak.  A  hand  in  the  orangepeoaliar  to 
the  mlztare,  weak  in  pore  Bamarinm  and  ahaent  m  y  ttrlnm. 
is  strongest  in  a  mixture  containing  alMut  80  per  cent,  of  sa- 
marium mod  20  per  cent  of  yttrjum.— flbbMtm,  identified  as 

*  separate  element  by  Soret  {0.  xoi.  p.  378),  has  absorp- 
tion bands  in  the  ▼fsible  put  of  the  qraofenun  (6406. 5363. 4B55 

Leooq's  map  of  chloride  of  erbium),  and  also  a  strongly 
Miarked  ultra-violet  absorption  spectruRi. — T^uUirn,  likewise 
flist  recognized  by  Soret,  is  baud  6840  on  Lecoq's  drawing 
■of  chloride  of  erbiam,  and  also  poasessea  a  band  at  4645. 
ThatAn  has  measured  tiieMght  line  spectrum  (C£.,  zci.p. 
376,  lB80).^Slos)idiMsi  Is  oharacterixed  by  a  bright  line  spec- 
trum  (Thalin,  xcl.  p.  48, 1880).— GodoIiKnnn  (Harignac's 
Ya)  has  a  weak  absorption  spectnim  in  the  ultra-violet  and 

*  characteristic  phoephoreaeent  spectrum  (Proc  Aiy.  8oe., 
Tabnurj, 1886);  hnttiw  latest  reseaichea  of  Crookes  have  ren- 
dered It  probable  that  it  Is  a  mlxtnre  (tf  seveial  new  elements 
(iVoe.  JZoy.  SDe.,,10tb  Jane,  1886).— The  nosandrwnt  of  Law- 
rence Smith  seems  a  mixture  of  gadolinium  and  terbium. 
The  fkSippium  of  De  la  Fontaine  was  a  mixture  of  yttrium 
*nd  terbium ;  and  the  latest  dso^ptasi  of  the  same  chemist 
is  probably  holmiom. 

AbmMKm  Orottp. — ^The  spectra  of  the  metais  belonging 
to  this  group  can  be  obiained  in  the  ordinanr  way  means 
4t  the  dectrio  spark.  The  chloride  of  indium  shows  the 
two  strongest  metallic  tines,  one  in  the  indigo  and  one  in 
the  viol^  when  introduced  into  the  Bansen  flame.  Ac- 
-oording  to  C3aydon  and  Heyoock,  a  nomber  of  other  lines 
Jjwear  when  we  spark  is  taken  from  the  metal  electrodee. 
whan  a  weak  spa^  is  taken  from  aluminium  electrodes  in 
•ir  a  band  spectrum  is  often  seen  t>elonging  apparently  to 
the  <adde,  for  It  disappears  when  the  spark  is  taken  in  hy- 
drogen. Gallium,  another  metal  belonging  to  this  group, 
was  first  discovered  by  means  of  its  ^ectroecopic  reaction. 
Hie  dtloiide  shows  two  violet  lines  »ebly  in  the  Bansen 
dame,  but  strongly  if  a  spark  is  taken  from  the  liquid  solu- 
tion. The  nltra-violet  unee  of  indium  and  of  aluminium 
have  been  phofa^traphed  by  Hwrtley  and  Adeney,  as  well  as 
hy  Liveing  and  Dewar.  Some  of  the  lines  had  been  pre- 
viously mapped  byOomo,  whose  researches  extend  farthest 
into  the  ulta-Tiolet.  According  to  Stokes,  aluminium  ah<^ 
lines  more  reftaugible  than  thoee  of  any  otber  metal,  and 
ttie  wave-lengths  of  their  lines  as  measured  by  Comu  are 
for  one  double  line  1934,  1929,  and  for  another  1860, 1853. 

MetatM  of  the  Inm  Qrimp, — The  spectroscopic  phenomena 
4>f  this  group  are  somewhat  complicated.  The  line  spectra 
■cui  be  obtained  either  by  taking  sparks  from  the  metal  or 
from  the  aoluti<m  of  a  nut,  and  also  by  placing  the  metal  In 
the  voltaic  arc  The  lines  ue  very  numerous  and  very 
liable  to  alter  in  relative  intensity  under  different  circnm- 
•taoces.  The  great  difference  shown,  for  instance,  between 
the  arc  and  spark  spectra  of  iron  in  the  ultra-violet  region 
is  shown  In  tne  map  by  Liveing  and  Dewar  in  SML  lYmu., 
1886,  pt.  i.  The  visible  part  has  also  been  Investigated  by 
the  same  authors  and  Lockyer,  and  much  information 
has  thus  been  added  to  the  knowledge  previously  obtaiued 
l»y  Sjbrohhoff,  Angstrom,  and  Thal6n.  That  part  of  the 
iron  speebnm  lying  between  a  wave-length  at  4071  and 
S947  has  bem  mapped  by  Coma  ;  Liveing  and  De  war's  oh- 
Mrvattons  refer  chiefly  to  the  more  refrangible  region. 
CoBsideriug  the  very  important  part  which  the  iron  spec- 
Cram  {days  in  solar  observations,  a  full  investigation  of  its 
diaagea  m  a  variation  of  temperature  would  at  the  present 
timm  be  of  great  value.  If  obswvations  with  the  method 
adopted  by  Lecoq  de  Bolsbandran  were  repeated  with 
liigfaer  feeolvingpowers  tii^  wonld  add  much  to  our  knowl- 


edge. Some  of  the  manganese  salts,  such  as  the  chloride  or 
carbonate,  seem  to  be  the  only  salts  belonging  to  this  group 
which  show  a  characteristic  spectrum  when  heated  in  the 
Bunsen  burner  or  the  oxyhydrogen  flame.  The  spectrum 
observed  in  these  cases  is,  according  to  Watts,  the  charac- 
teristic spectrum  of  the  Beeaemer  flame,  which  disappears 
at  the  right  moment  for  stopping  the  blast;  it  is  probably 
dne  to  an  oxide  of  manganese.  When  a  spark  spectrum  is 
taken  from  a  solution  of  the  chloride  the  same  spectrum  is 
seen,  but  the  relative  intensity  of  the  lines  depends  on  the 
length  and  the  strength  of  the  spark.  The  green-colored 
manganates  show  a  continuous  absorption  at  the  two  ends 
of  the  spectrum,  transmitting  in  concentrated  solutions 
almost  exclusively  the  green  part  of  the  spectrum,  The 
absorption  bands  of  pennanganate  of  potassium  are  well 
known  and  seem  to  be  due  to  ttie  permuganicaeld,  as  they 
appear  also  with  other  permanganates.  The  green  salts  of 
nickel  show  a  oontiunons  absorption  at  the  two  ends  of  the 
spectrum.  The  cobalt  salts  show  well-defined  absorption 
bands.  Their  careftil  investigation  by  Dr.  W.  J.  BusseU 
deserves  special  notice  {Proe.  Boy.  8oe.,  zxxii.  p.  2S8, 1881). 

MetaU  of  Chnmivm  Orvigi.— The  metallic  spectra  of  this 
groan  have  been  measured  principally  by  l1ial£n  in  the 
usual  way.  Lockyer  and-  Roberts  have  obtained  a  chan- 
nelled spectrum  of  ohromiom  abeotptlon.  As  regards 
the  spe(4ra  of  compounds  of  ehiomium,  the  absorption  of 
the  vapor  of  chloro-chromlo  anhydride  has  been  measured 
by  Emerson  and  Reynolds  (Phil.  Mag.,  xlii.  p.  41, 1871),  and 
consists  of  a  seriee  of  regularly  dlstribated  bands.  The 
chromium  salts  all  noasBSs  a  decided  otd«  and  diow  Inter- 
esting  absorption  pnenomena.  H^e  ehromates  absorb  the 
violet  and  blue  completely,  also  the  extreme  red,  and  trans- 
mit only  the  orange,  yellow,  and  in  dilute  solutions  part  of 
the  green.  The  most  complete  investigation  of  the  salts  in 
which  chromium  p1»8  the  part  of  a  base  is  dae  to  Erhaxd 
in  a  dissertation  imblished  at  fVeiburg.  Potassium  ehrom- 
alum,  ammonia  chrom-alnm,  sulphate  of  chromium,  when 
in  solution,  give  an  identical  absorption  for  the  same  amount 
of  chiomiam.  The  extreme  red  is  freely  transmitted  by 
the  violet  solation,  but  the  absorption  grows  r^ldb^  towarda 
the  ye]  low.  An  indistlact  absoiption  oand  (X = 6790  to  X  » 
6740}  is  seen  when  the  layer  is  thick  or  the  solution  con- 
centrated .  The  strongest  absorption  takes  place  for  a  wave- 
length of  5800.  The  green  is  transmitted  again  more  freely, 
the  minimum  absorption  taking  place  for  a  wave-length 
4880;  tiie  absorption  then  grows  rapidly  towards  the  violet. 
When  the  solutions  are  heated  the  oolor  changes  to  green, 
the  absorption  is  in(»«ased  throughout  the  spectrum,  ezcwt 
in  the  green,  where  it  remains  nearly  unchanged,  and  the 
minimum  of  abson>tion  shifte  to  a  wave-length  of  S090. 
The  solation,  which  remains  green  on  cooling,  has,  when 
compared  with  its  original  state,  an  increase^  Misoxptl(m  la 
the  red  and  bine andasIighUy diminished absorptI<m  in  the 
green.  When  light  Is  sent  through  plates  cut  out  of  crystals 
of  potassium  chrom-alnm,  or  ammonia  ohrom-alum,  three 
absorption  bands  (6860,  ffTtiO,  66S0)  are  seen  in  the  red.  The 
green  and  blue  show  the  same  absorption  as  the  solution.  The 
chloride  in  solution  gives  the  same  absorption  as  the  chrom- 
alums, — traosmlttlng,  however,  slightiy  more  light  for  the 
same  quantity  of  chromium.  The  hot  solation  also  shows 
the  same  changes,  but  with  this  difference  that  color  and  ab- 
sorption idienomena  are  almost  entirely  recovered  on  cool- 
ing. The  nitrate  (solution  of  chromic  hydroxide  in  nitric 
acid)  agrees  with  chrom-alnm,  but  transmits  more  light. 
Bed  crystals  of  potaesic  chromic  oxalate  only  transmit  the 
red  with  an  absorption  band  slightly  lees  refrangible  tiiaa 
B(X  =  6867).  The  blue  salt  has  the  absorption  band  at  a 
wave-length  of  7040  and  transmits  part  of  the  light  in  the 
green  and  blue.  The  solutions  of  the  salts  show  the  same 
absorption  as  the  crystals,  with  the  position  of  the  abeoip- 
tion  band  apparently  unchanged.  The  warm  solutions  ab- 
sorb more  than  the  cold  ones.  The  oxalate  of  chromium 
givee  an  absorption  hmA  of  6910  to  6860  and  transmits  the 
green  and  blue  more  freely  than  the  double  salt.  The  tar- 
trate only  shows  the  absorption  band  in  the  red  very  weakly 
and  absorbs  more  red  than  the  previously  mentioned  solu- 
tions. The  acetate  transmits  more  yellow  than  the  other 
salts  and  has  some  brtud  absorption  bands  near -a  wave- 
length of  7170.  When  the  solution  is  heated  it  becomes 
green,  absorbing  the  red  more  than  when  cold,  but  leaving 
tiie  green  and  blue  absorption  unchanged.  The  abeorption 
pheurimiena  shown  by  uraaium  salts  are  more  oomplicated 
than  those  of  the  cbromiam  salts,  but  they  are  at  the  same 
time  more  characteristic,  as  the  spectra  are  more  deflnitt^ly 
broken  up  into  bandsi.  According  to  Vogel,  the  urauic  and 
uranouswts  behave  differentiy  lPraktiieh«S^itoctral-AntUy»e, 

S.  247),  Imt  a  more  careful  i^vestigatlou  Isdesirable.  Sorbj 
nds  tliat  a  mixture  of  alrconinm  and  uranium  dissolved 
I  in  a  borax  bead  shows  characteristic  bands,  which  am 
I  visible  neither  with  uimQium  nor  with  linxnlom  ahme. 
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There  is  little  to  be  aaid  as  regards  the  remainin;:  groups 
of  metals  (tin,  antimonr,  gold).  Their  spectra  are  twst  ob- 
tained hy  taking  the  apark  from  metallic  electrodes  or  by 
volatiliisation  In  the  voltaic  arc 

Injlttenee  af  Tmpentture  and  Pressure  on  Spectra  of  Qata. 

If  the  spectrum  of  an  elemeot  is  examined  nnder  differ- 
ent conditions  of  temperature  or  pressure,  it  is  oft«n  found 
to  differ  considerabl;.  The  change  may  be  small — that  is 
to  say,  the  lines  or  bands  may  only  show  a  different  distrt- 
bntion  of  relative  intensity — or  it  may  be  so  large  that  no 
re1ationsbi[)  at  all  can  be  discovered  between  the  spectra. 
It  has  been  poiuted-ont  by  Kirdihoff  that  a  change  in  the 
thicknees  of  the  lumlnoos  layer  may  produce  a  change  in 
the  appearance  of  the  spectmm,  and  Zdllner  and  Wnllner 
have  endeavored  to  explain  in  this  way  a  number  of  im- 
portant variations  of  spectra.  But  their  explanation  does 
not  stuid  the  test  of  dose  examination.  The  thickness  of 
layer  cannot  be  neglected  in  the  discussion  of  solar  and 
stellar  spectra,  or  in  the  comparison  of  absorption  spectra 
of  liquids ;  but  none  of  tiie  phenomena  which  we  ifaall  no- 
tice here  are  aSbcted  by  it. 

Widening  of  Xfnes.— The  lines  of  a  spectrum  are  found  to 
widen  under  certain  conditions,  and,  although  probably  all 
spectra  are  suli^ject  to  this  change,  some  are  mncb  more  af- 
fected by  it  than  others.  Thelineaof  hydrogenandsodiam, 
for  inaUaoe,  widen  ao  easily  tiiat  it  is  sometimes  difficult  to 
obtain  them  qnite  sharp.  When  a  system  of  lines  widens 
it  is  generally  found  that  the  most  r«^«igihle  lines  widen 
most  easily.  A  line  may  expand  equally  towards  both  sides 
or  chiefly  towards  one  side ;  in  the  latter  case  the  expansion 
towards  the  leas  refzangible  ride  preponderates  pretty 
nearly  in  eve^  case.  It  is  tbe  almost  nnaaimons  opinion 
of  spectroBCopists  that  the  widening  is  prodnoed  by  an  in- 
crease of  pressure.  If  sparks  are  passed  through  gases,  the 
lines  are  always  broader  at  high  than  at  low  preesores, 
and  the  metallic  lines  are  also  broader  when  a  soark 
is  taken  from  them  at  higher  pressure.  Without  uter- 
iog  the  pressure,  we  may  often  produce  a  widening 
of  lines  by  an  increase  in  the  intensity  of  the  dis- 
charge, but  here  the  pressure  is  indirectly  imn^ased  by 
the  rise  of  temperature.  According  to  the  molecnlar  theory 
of  gases,  the  following  explanation  might  be  given  for  the 
widening  of  lineo.  As  long  as  a  molecule  vibrates  by  itself 
aninflaenced  by  any  other  molecnle,  its  vibrations  will  take 
place  in  regular  periods.  The  lines  of  its  apectram  will 
TonseqnentJ^  be  sharp.  But,  if  the  molecnle  is  placed  in 
liroximity  with  others,  its  vibrations  will  be  disturbed  \ty 
occasionaJ  encountets.  Daring  each  encoant«r  forces  may 
be  sappoeed  to  act  between  the  molecules,  and  theee  forces 
will  affect  tl^e  regularity  of  the  vibration.  The  question 
arises,  whether  for  a  given  temperatnre  and  pressure  a  line 
may  be  of  different  width  according  as  the  molecule  ia 
placed  in  an  atmosphere  of  similar  or  dissimihtf  molecoles. 
Bncb  a  difference  exists  in  all  probability.  If  gases  are 
mixed  in  different  proportions,  the  lines  are  sharper 
when  an  element  is  present  in  small  quantities,  although 
the  total  pressure  maybe  the  same.  There  is  one  canae 
which  limits  the  sharpness  of  the  spectroscopic  lines :  the 
molecules  of  a  gas  have  a  translatory  motion.  Those  mole- 
cules which  are  moving  towards  ns  will  send  us  light 
which  is  alightiy  more  refrangible  than  those  which  move 
away  from  ns ;  hence  each  line  ought  to  appear  as  a  band. 
In  reality  the  width  of  lines  generally  is  greater  than  that 
due  to  this  caase. 

Specira  of  Different  Orders. — Spectra  may  be  classified  ac- 
cording to  their  general  appearance.  The  different  classes 
have  been  called  orders  by  Pliicher  and  Hittorf.  At  the 
hi^ieat  temperature  we  always  obtain  spectra  of  lines  which 
need  no  ftirther  description.  At  a  lower  temperatnre  we 
often  get  spectra  of  channelled  spaces  or  Anted  bands.  When 
seen  in  spectroscopes  of  small  resolving  power  these  seem 
made  of  bands  which  have  a  sharp  boundary  on  one  side 
and  gndnally  fbde  away  on  the  other.  With  the  help  of 
more  perfect  instruments  it  is  found  that  each  band  is  to&de 
up  of  a  numlwr  of  lines  which  lie  cloeer  and  closer  together 
as  the  sharp  edge  is  approached.  Occasionally  the  bands 
do  not  present  a  sharp  edge  at  all,  but  are  made  up  of  a 
number  of  lines  of  equal  istensity  at  nearly  equal  dlstonoes 
from  each  other.  Continuous  spectra,  whidi  need  not  neces- 
sarily extend  through  the  whole  range  <tf  the  spectmm, 
form  a  third  order,  and  appear  generally  at  a  lower  tem- 
perature than  either  Iwuid  or  line  spectrum.  One  and  the 
same  element  may  at  diflbrent  temperatures  possess  spectra 
of  different  order*.  A  discussion  has  natarally  arisen  as  to 
the  cause  of  these  remarkable  changes  of  spectra,  and  it  is 
geneislly  believed  that  they  are  due  to  differences  of 
molecular  strnctnre.  Thus  sulphur  vapor  when  volatilised 
■bows  by  absorptiiHi  a  continuous  spectrum  until  Its  tem- 


perature is  raised  to  1000°,  when  tbe  continuous  spectrum 
gives  way  to  a  spectrum  of  bands.  We  know  that  the 
molecule  of  sulphur  is  decomposed  as  the  temperature  ia 
raised,  and  we  are  thus  jnstifled  in  saying  that  the  band 
spectrum  belongs  to  tbe  molecule  containing  two  atoms, 
while  the  continnous  spectrum  belongs  to  the  more  com- 
plex molecnle  which  flist  appears  on  volatilization.  When 
a  strong  electric  spark  is  passed  through  the  vapor  of  sul- 
phur a  bright  line  spectrum  is  seen,  and  this  is  believed  lo 
be  due  to  a  further  splitting  up  of  the  molecule  into  single 
atoms. 

Long  and  Short  Lines. — If  the  spectrnm  of  a  metal  is  taken 
by  passing  tbe  spark  between  two  poles  in  air  the  pressure 
of  which  is  made  to  vary,  the  relative  intensity  of  some  of 
the  lines  is  often  seen  to  change.  Similar  variations  take 
place  if  tbe  intensity  of  the  discharge  is  altered,  as,  for  in- 
stance, by  interposing  or  taking  onta  Leyden  jar.  It  is* 
matter  of  importance  to  be  able  to  use  a  method  which  in 
the  great  m^ority  of  cases  will  give  at  once  a  sure  indica- 
tion how  each  line  will  behave  under  different  circnm* 
stances.  This  method  we  now  proceed  to  dracribe.  It  has 
often  been  remarked,  even  by  the  earliest  observers,  that 
the  metallic  lines  when  seen  in  a  spectroscope  do  not  almyn 
stretch  across  the  field  of  view,  but  are  sometimes  oonflned 
to  the  neighborhood  of  the  metallic  poles.  Some  observa- 
tions which  Iiockyer  made  jointly  with  Professor  Prank- 
land  led  him  to  oondnde  tiiat  tiie  distanoe  which  each 
metalUo  line  stretidted  away  tarn  the  pole  oonld  give  some 
due  to  tbe  behavior  of  that  line  in  tbe  son.  In  1872  Loek- 
yer  worked  out  his  idea.  An  image  of  tlie  spark  was  formed 
on  the  slit  of  the  spectroscope,  ao  that  the  spectrum  of  each 
section  of  the  spark  could  beexamined.  Someof  themetallio 
lines  were  then  seen  to  be  conflued  altogether  to  the  neigh- 
boihood  of  the  poles,  while  others  stoitehad  nearly  across 
tbe  whole  field.  The  relative  length  of  all  the  lines  was 
estimated.  Tables  and  maps  are  added  to  the  memoir.^ 
Tbe  longest  lines  (that  is,  those  which  stretch  awayfarthest 
from  the  pole)  are  by  no  nwans  alw^  tbe  strongest;  and 
there  are  many  instances  where  a  faint  line  is  seen  to 
stretch  nearly  across  tbe  whole  field  of  view,  while  a  strong 
line  may  be  confined  to  tbe  neighborhood  of  the  pole,  or  ia 
redooed  sometimes  to  a  brilliant  point  only.  We  give  a  few 
eonqpieoous  examples  of  lines  wnleh  are  long  and  weak  ot 
short  and  strong.  In  lithium  the  blue  Ifae  (4602.7)  is  bril- 
liant but  short.  In  lead  40S2.5,  one  of  the  longest  lines,  ia 
faint  and  according  to  Lockyer  difficult  to  observe.  In  tin 
6630.0  is  tbe  longest  line,  bnt  it  is  fUnt,  while  tiie  stronger 
lines  near  it  (6G88.Sand  666SJS)  are  riiorter.  Thezine  lines 
4923.8,  49112, 4609.7, 4721.4,  4679,S  are  given  by  ThMiba  u 
of  equal  intensity,  but  the  three  most  refrangible  ones  are 
longer.  On  reduction  of  pressure  Lockyer  found  that  some 
of  tbe  shorter  lines  rapidly  decreased  in  length,  while  tbe 
longer  lines  remained  visible  and  were  sometimes  hardly- 
affected.  When  the  spark  was  taken  from  a  metallic  salt 
instttid  of  from  the  metal  tfae  short  lines  could  not  be  seen, 
but  only  the  long  lines  remained.  An  alloy  behaves  in  th« 
same  manner  as  a  componnd.  and  by  gradually  reducing 
one  constituent  of  an  alloy  we  may  gradually  reduce  ttie 
number  of  lines,  which  disappear  in  the  inverse  order  of 
their  length.  Subsequent  work  has  shown  that  the  longest 
lines  are  also  generally  those  which  are  most  persistent  on 
reduction  of  temperature,  so  that  in  the  voltaic  are  the 
longest  lines  seen  in  the  spark  are  absent.  In  order  to  ex- 
plain these  facts  it  seems  necessary  in  the  first  place  to 
assume  that  the  short  lines  ore  lines  coming  out  at  a  high 
temperature  only;  bnt  this  explanation  is  not  sufficient. 
Why  should  a  mixture  of  diSbrant  elements  only  show  th« 
longest  lines  of  that  constituent  which  is  present  in  small 
quantities?  In  the  case  of  chemical  combinations  we  might 
assume  that,  the  spark  having  to  do  the  work  of  decomposi- 
tion, the  temperature  of  the  metal  is  lowered,  and  that 
therefore  the  short  lines  are  absent.  But  this  cannot  be  if 
a  chemical  compound  is  replaced  by  a  mechanical  mixture. 
All  these  facts  would  be  explained,  however,  if  we  assuuM 
that  the  spectrum  of  a  molecule  that  is  excited  by  molecules 
of  another  kind  consists  of  those  lines  chiefly  which  a 
molecnle  of  the  same  kind  is  already  capable  of  bringing  oat 
at  a  lower  temperatnre.  It  would  follow  from  this  that  th« 
effects  of  dilation  are  the  same  as  those  of  a  redaction  of 
tfunperatnre,— which  is  the  case. 

Other  (Siaiget  in  Sttative  haenailj/  of  Xiitei.— Besides  ths 
changes  we  have  noticed,  there  are  others  which  have  not 
been  brought  nnder  any  rule  as  yet.  IJnes  appear  some- 
times at  a  low  tempera  tare  which  behave  differentiy  from 
the  proper  low-temperatnre  lines.  These  require  rarther 
investigation.  They  may,  in  some  asses  at  lent^  be  dn«  t» 
some  componnd  of  uie  metal  with  otiier  dements  present. 
We  give  some  examples ;  If  a  spaik  la  taken  tnm  imA 

1  no.  TVoni,,  eixUi.  p.  2ss  osm. 


Digitized  by 


Google 


SPECTROSCOPT. 


393 


vithont  the  condenser  the  line  SOOa  appears,  and  Haggina 
ba.1  found  it  to  be  seusibly  coincideut  with  the  chief  liue 
of  the  D^bulte.  It  is  given  as  a  strong  line  by  Lecoq  de 
BoiBbandran,  who  ased  feeble  sparks,  and  in  many  cases  it 
seems  to  behave  as  a  low-temperature  line ;  it  ought  to  be 
a  long  line  therefore,  but  it  is  in  reality  short.  In  line  6100 
of  tin,  Salet  noticed  that  when  a  hydrogen  flame  contains  a 
compound  of  tin  an  orange  line  appears,  which  is  apparently 
coincident  with  the  orange  line  of  lithium.  This  line 
does  not  figure  on  any  of  the  maps  of  the  tin  spectrum. 
Lock  jer  foand  that  zinc,  volatilized  in  an  iron  tnbe,  showed 
by  absorption  a  green  line.  It  is  very  likely  the  liue  516-1 
seen  by  Lecoq  de  Boisbaudrau  in  sparks  taken  from  solu- 
tion of  zinc  salts.  In  the  absorption  spectra  of  sodium  and 
potassium  lines  appear  iu  the  green  which  were  shown  by 
Liveing  and  Dewar  not  to  be  coincident  with  any  known 
line  of  these  metals.  It  was  suggested  by  tfaem  that  they 
are  doe  to  hydrogen  compounds.  The  wave-length  of  the 
todinm  line  is  5510  and  that  of  the  potassium  line  6730. 
LoGoq  de  Boisbaudran  mentions  that  an  increase  of  tem- 
perature 1b  often  accompanied  by  a  relatively  greater  In- 
crease in  the  brilliancy  of  the  more  refrangible  rays.  It  is 
often  said  that  such  an  increase  is  a  direct  consequence  of 
the  formnla  established  by  Eircbfaoff.  If  the  absorbing 
power  of  a  molecale  remains  the  same  while  the  tempera- 
ture is  increased,  it  follows  that  the  blue  rays  gain  more 
quickly  in  intensity  than  the  red  ones,  but  the  less  re- 
iiangible  ray^  ought  never  to  decrease  in  intensity,  the 
quantity  of  luminous  matter  remaining  the  same.  Now 
such  a  decrease  is  actually  observed  in  mauy  cases  when 
there  is  no  reason  to  suppose  that  the  quantity  of  luminous 
matter  has  been  reduced.  We  must  conclnde,  therefore, 
that  the  observed  difl*erence6  in  the  spectra  are  not  solely 
regulated  by  Kirchhoff'B  law  ;  but  it  is  a  perfectly  plausible 
hypothesis  (hat  a  higher  temperature  is  in  generul  accom- 
panied by  a  decrease  in  the  absorbing  power  of  the  less  re- 
naugible  rays.  As  a  stronger  impact  often  brings  out 
higher  tones,  stronger  molecular  shocks  may  bring  out 
Waves  of  smaller  length.  There  are  several  instances  of  a 
regular  increase  in  the  relative  intensity  of  the  Une  rays 
wh  ich  may  be  ascribed  to  this  cause.  The  most  remarkable 
instance  is  perhaps  seen  in  the  spectrum  of  phosphoretted 
hydrogen.  If  a  little  phosphorus  is  introduced  into  an  ap- 
paratus generating  hydrogen,  the  flame  will  show  a  series 
of  bands  chiefly  in  the  green.  The  spectrum  gets  more 
brilliant  if  the  flame  is  cooled.  This  can  be  done,  according 
to  Salet,*  by  pressing  the  flame  against  a  surface  kept  cool 
by  means  it  a  stream  of  water  or  by  surrounding  the  tube, 
at  the  orifloe  of  which  the  gas  is  lighted,  by  a  wider  tube 
throngh  which  cold  air  is  blown.  The  process  of  cooling 
the  flame,  according  to  Lecoq,*  changes  the  relative  in- 
tenrit^  of  the  bands  in  a  perfectly  regular  manner.  The 
almost  invisible  least  refrangible  band  beoomea  strong,  and 
the  second  band,  which  was  weaker  than  the  fourth,  now 
becomes  stronger.  Another  example  of  a  similar  change  is 
the  spectrum  shown  by  a  Bansen  burner.  By  charging  the 
burner  with  an  indifferent  gas'  (N,  HCl,  COi)  the  flame 
takes  a  greenish  color,  and,  though  the  spectrum  is  not 
altered,  ute  least  refrangible  of  the  bands  are  increased  in 
intensi^.  While  in  these  instances  the  changes  are  per- 
fectly regular,  the  more  refran^ble  rays  gaining  in  relative 
lafeeosity  as  the  temperature  is  increased,  there  are  other 
cases,  some  of  which  have  already  been  mentioned,  in  which 
the  flanges  are  very  irregular :  such  are  those  which  take 
place  in  the  spectra  of  tin,  lithium,  and  magnesium.  In 
case  of  sine  tiie  lees  refrangible  of  the  group  of  blue 
rays  oains  ia  relative  intensity.  We  cannot,  therefore, 
flsnanute  any  general  law. 

Jfmmerieal  Betaiiona  hetuiem  the  Wave-lmgtk»  of  ZAtui  belong- 
ing to  Ike  Speetnm  of  a  Body. 
It  seems  a  priori  probable  that  there  is  a  numerical  re- 
lataon  between  the  difllerent  periods  of  the  same  vibrating 
system.  In  certain  sounding  systems,  as  an  organ-pipe  or 
s  stretehed  string,  the  relation  is  a  simple  one,  these  periods 
being  a  submaltiple  of  one  which  is  called  the  fundamental 
period.  The  harmony  of  a  compound  sound  depends  on 
the  fact  that  the  different  times  of  vibration  are  in  the 
ratio  of  small  integer  numbers,  and  hence  two  vibrations 
are  said  to  be  in  harmonic  relation  when  their  periods  are 
in  the  ratio  of  integers.  We  may  with  advantage  extend 
the  expression  "  harmonic  relation  "  to  the  case  of  light, 
although  the  so-called  harmony  of  colors  has  nothing  to  do 
with  such  connections.  We  shall  therefore  define  an  "  har- 
monic relation  "  between  different  lines  of  a  spectrum  to 
be  a  relation  such  that  the  wave-lengths  or  wave-numbers 

1  Avn.  riiim.  Phil*.,  xxvlfl.  p.  57  (1873). 
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are  in  the  ratio  of  integers,  the  integers  being  suflSciently 
small  to  suggest  a  real  connectiou.  Some  writers  use  the 
word  in  a  wider  sense  and  call  a  group  of  lines  harmonica 
when  they  show  a  certain  regularity  iu  their  disposition, 
giving  evidence  of  sAme  law,  that  law  not  being  in  general 
the  harmonic  law.  We  Biiali  here  use  the  expression  in  its 
stricter  seuse  ouly.  We  begin  by  discussing  the  question 
whether  there  are  any  well -ascertained  cases  of  harmonic 
ri-lationship  between  the  different  vibrations  of  the  same 
molecule.  The  moat  important  set  of  lines  exhibiting  snch 
a  rt^latiouship  are  three  of  the  hydrogen  lines  which,  when 
properly  corrected  for  atmospheric  refraction,  are,  as 
pointed  out  by  Johnstone  Stoney,  very  accurately  in  the 
ratio  of  20  :  27  :  32  {Phil.  Mag.,  xli.  p.  291,  1871).  Other 
elements  also  show  such  ratios ;  but  when  a  spectrum  has 
many  lines  pure  accident  will  cause  several  to  exhibit 
whatever  numerical  relations  we  may  wish  to  impose  on 
them.  If  we  calculate  the  number  of  harmonic  ratios 
which,  with  au  assumed  limit  of  accuracy,  we  may  expect 
in  a  spectrum  like  that  of  iron,  we  And  that  there  are  in 
reality  fewer  than  we  should  have  if  they  were  distributed 
quite  at  random  (Prae.  Roy.  Soc.,  xxxi.  p.  337,  )S81).  With 
fractions  having  a  denominator  smaller  than  seventy  the 
excess  of  the  calculated  over  the  observed  values  is  very 
marked,  while  there  are  rather  more  coincidences  than  we 
should  expect  on  the  theory  of  probability  if  we  take 
fractions  having  a  denominator  between  seventy  and  a 
hundred.  The  cause  of  this,  probably,  is  to  be  sought  in 
the  faoc  that  the  lines  of  an  element  are  liable  to  form 
groups  and  are  not  spread  over  the  whole  spectrum,  as  they 
would  be  if  they  were  distributed  at  random.  This  in- 
creases the  probability  of  coincidence  with  fractions  be- 
tween high  numbers,  and  diminishes  the  probability  of 
coincidence  with  fractions  between  lower  numbers.  There 
ia  one  point  which  deserves  renewed  Investigation.  When 
the  limits  of  agreement  between  which  a  coincidence  is 
assumed  to  exist  are  taken  narrower,  there  is  an  increased 
number  of  observed  as  compared  with  calculated  coinci- 
dences in  the  iron  spectrum  ;  and  this  would  seem  to  point 
to  the  existence  of  some  true  harmonic  ratios.  With  the 
solar  maps  and  gratings  put  at  our  dispoMl  by  Professor 
Rowland,  we  may  hope  to  obtain  more  accnrate  measure- 
ments, and  therefore  more  definite  information.  Even  if 
the  wave-lengths  of  two  lines  are  found  to  be  occasionally 
in  the  ratio  of  email  integer  numbers,  it  does  not  follow 
that  the  vibrations  of  molecules  are  regulated  by  the  same 
laws  as  those  of  an  organ-pipe  or  of  a  stretched  string.  E. 
J.  Balmer*  has  indeed  lately  suggested  a  law  which  differs 
in  an  important  manner  from  the  laws  of  vibration  of  the 
organ-pipe  and  which  still  leaves  the  ratios  of  the  periods 
of  vibration  integer  numbers.  According  to  him,  the 
hydrogen  spectrum  can  be  represented  by  the  equation.. 


m*— 4 


where  Xg  is  some  wave-length  and  »  an  int^^r  number 
greater  than  2.  The  following  table  (I.)  shows  the  agree- 
ment between  the  calculated  and  observed  hydrogen  lines. 
And  the  i^^reement  is  a  very  remarkable  one,  for  the  whole 
of  the  hydrogen  spectrum  is  represented  by  giving  to  «i 
succeaaive  integer  vsiues  np  to  sixteen.   The  differences 


Ao  — 8615. 

Observed 
Hydn^n 
Spectrum, 

Aa-.8645. 

Observed 
Hydrogen 
Spiectrum. 

«n. 

m»A<v'(m«-4). 

m. 

3 

6561.0 

6562.1 

10 

8796.9 

3795.0 

4 

4860.0 

4860,7 

11 

3769.6 

3767J 

5 

4339.8 

43401 

12 

8749,1 

3745.5 

6 

4100.6 

4101.2 

18 

8733.3 

3730.0 

7 

3969.0 

8968.1 

14 

3720,9 

3717.5 

8 

8888.0 

8887.5 

15 

8711  J) 

3707J 

9 

38313 

8884  Jl 

IS 

8702.9 

between  the  observed  and  the  calculated  numbers  show  a 
regular  increase  towards  the  ultra-violet  It  might  be 
thought  that  a  better  agreement  could  be  obtained  by  tak' 
ingauamber  slightly  different  from  four  in  the  denomi- 
nator ;  but  this  is  not  the  case.  On  the  contrary,  the  agree- 
ment in  the  visible  part  is  at  once  destroyed  if  we  make 
the  ultra-violet  lines  fit  better.  The  agreement  is  not  im- 
proved but  rendered  slightly  woise  if  we  take  account  of 
atmospheric  refraction. 

As  a  fint  approximation  Balmer's  expression  gives  a  very 
good  account  of  the  hydrogen  spectrum.  If  the  law  was 
general  we  should  find  that  in  tlie  iron  apectrom,  for  in- 
stance, which  is  the  only  spectrum  carefully  examined, 
those  fractions  would  occur  more  frequently  than  others 
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wbkh  can  be  put  into  tbe  form  fli'/(in^-n'),  that  is  to  say,  j 
and  I  for  fractioiia  made  up  of  numbers  smaller  than  10. 
A  reterenee  to  the  table  in  Proe.  Roy.  8oe.,  vol.  xxxi.  p.  337, 
BhowB  that  these  fractions  do  not  occnr  more  frequently 
than  otbeta.  But,  if  we  change  the  algn  of  iu  the  de- 
nominator, we  find  I  and  ^  aa  the  only  fractions  falling 
withiu  the  range  of  spectrum  examined,  and  these  two 
fractions  are  indeed  those  which  occur  more  frequently 
than  any  others  made  up  of  nnmben  smaller  than  10. 

It  might  be  worth  trying  to  see  whether  the  wave- 
lengths of  lines  making  np  a  Anted  hand  can  be  pat  into 
w? 

the  form  —  iX.;  according  to  the  sign  cboeen  in  the 

denominator,  the  band  would  shade  off  towards  the  blue 
or  red.  The  form  of  expreasion  seems  at  first  sight  well 
adapted,  for  it  shows  how  by  giving  m  gradually  increasing 
numbers  tbe  lines  come  closer  and  closer  together  towards 
what  appears  in  the  spectrum  as  the  sharp  edge  of  the 
band.  If  we  take  periods  of  vihiatlon  instead  of  wave- 
lengtba  Balmer's  expreasioa  would  lednee  to 


where  To  Is  a  fixed  period  of  vibration,  n  a  constant  integer, 
and  in  an  integer  to  which  soccessive  valnes  are  given  from 
It  upwards. 

It  is  often  observed,  and  has  already  been  mentioned, 
that  the  spectrum  of  some  elements  contains  in  close  prox- 
imity two  or  three  lines  forming  a  characteristic  group. 
Such  doublets  or  triplets  are  often  repeated,  and  if  tbe  har- 
mcmio  law  was  a  general  one  we  should  expect  the  wave- 
lengths of  these  groups  to  be  ruled  b^  it;  but  such  is  not 
the  case.  Tbe  sodium  lines  which  lie  in  the  visible  part  of 
the  spectmm  are  all  double,  the  components  beinf;  the 
closer  together  the  more  refrangible  the  group.  But  neither 
an  the  lines  fhetusetTM  in  any  simple  ratios  of  integers, 
nor  do  tbe  distances  between  tiie  lines  show  much  regular- 
ity. The  ultra-violet  lines  of  sodinm  as  photographed  by 
Liveing  and  Dewar  are  single,  with  the  exception  of  the 
least  zeftangible  of  them  (3301J.  But  this  line  is  a  very 
dose  double,  and  it  may  be  that  the  others  will  ultimately 
be  resolved.  Some  elements,  such  as  magnesium,  calcium, 
zinc,  eadminm,  show  remarkable  series  of  triplets ;  and  the 
relative  distances  of  the  three  lines  seem  well  nuUntained 
in  each  of  them.  Even  the  distances  when  mapped  on  the 
wave  number' scale  are  so  nearly  the  same  for  each  element 
that  it  would  be  a  matter  of  great  importance  to  settle 
definitively  whether  the  alight  variations  which  are  found 
to  exist  are  real  or  doe  to  errors  of  measurement.  In  the 
followtog  table  (XL)  we  give  the  position  of  the  least  re- 
frangible line  of  each  triplet  together  with  the  distances 
between  the  first  and  second  (column  B)  and  between  tbe 
second  and  third  line  of  each  triplet  (column  C).  The 
figures  in  column  A  represent  the  nnmber  of  waves  in  one 
millimetre.  For  the  zinc  and  calcium  triplets  the  measure- 
ments of  Liveing  and  Dewar  are  given;  the  magnesium 
triplets  are  put  down  as  measured  by  Comu  as  well  as  by 
Hartley  and  Adeney.  The  differences  in  these  measure- 
ments will  give  an  idea  of  the  degree  of  uncertainty.  The 
triplets  of  cadmium  are  flurther  apart  and  are  mixed  op 
with  a  greater  nnmber  of  single  lines. 


Zinc  Triplets. 

Oalclnm  Triplets. 

A. 

B. 

C. 

A. 

B. 

c. 

3902 

37 

19 

2245 

10 

5 

8267 

38 

20 

2617 

n 

5 

8571 

40 

18 

2744 

10 

S 

9866 

40 

1ft 

2868 

10 

6 

8883 

40 

18 

2977 

10 

5 

88 

19 

8044 

11 

6 

«a 

41 

17 

8101 

11 

& 

8174 

10 

6 

8206 

10 

Ha^esium  Triplets. 

Coma. 

Hsitlsy  and  Adeney. 

A. 

B. 

C. 

A, 

B. 

C, 

iaS9.8> 

4.2 

1.9 

2606.6 

8.9 

2.0 

2e06£ 

4.1 

1.7 

2997.4 

4.0 

24 

2999.2 

S.8 

27 

8229.8 

4.6 

2.1 

82804 

S.» 

19 

8a99jOB 

4.1 

1.2 

1  Ueasnred  by  Tbalto. 

s  Measured  by  Uvelng  and  Dewar. 


Relation  between  SpaUrtim  of  a  Body  mid  Spedra 
of  its  Compounds. 

The  spectrum  of  a  body  ia  due  to  periodic  motion 
within  ttie  molecules.  If  we  are  justified  in  believing- 
that  the  molecule  of  mercury  vapor  coatuns  a  single 
atom,  it  follows  that  atoms  are  capable  of  vibration 
under  the  action  of  internal  forceB,  for  mercury  vapor 
has  a  definite  spectrum.  We  may  consider,  then,  the 
8i)ectrum  to  be  determined  in  the  first  place  by  forces 
within  the  atom,  but  to  be  affected  by  the  forces  which 
hold  together  the  different  atoms  within  the  molecule. 
The  closer  the  bond  of  union  the  greater  the  depend- 
ence of  the  vibratioDB  on  the  foroes  acdng  between  the 
different  atoms.  Experimental  evidenoeseems  to  favor 
these  views,  for  we  obserre  that  whenever  elements  are 
loosely  bound  together  we  can  recognise  the  influence 
of  eaoh  oonstitneDt,  while  in  the  compounds  which  are 
sufficiently  stable  to  renst  the  temperature  of  incan- 
descence the  spectrum  of  the  compound  is  perfectly 
distinct  from  the  spectra  of  the  elements.  The  oxides 
and  haloid  salts  of  the  alkaline  eu*ths,  for  instance, 
have  spectra  in  which  we  cannot  trace  the  vibrations 
of  tbe  component  atoms  ;  but  the  spectra  of  the  dif- 
ferent salts  of  the  same  metal  show  a  great  resemblanoer 
the  bands  being  similar  and  similarly  placed.  Ther 
spectrum  seems  displaced  towards  the  red  as  the 
atomic  weight  of  the  haloid  increases.  No  satisfactory 
numrakal  relationdiip  has,  however,  been  traced  be- 
tween the  hands.  The  number  of  compounds  which 
will  eadure  incandescence  without  decomposition  ift 
veiy  small,  and  thb  renders  an  exhanstive  investiCT- 
tion  of  the  relationship  between  thdr  spectra  very  dif- 
ficult. 

The  componods  whose  absorption  spectra  have  been  in- 
vestigated have  often  been  of  a  more  unstable  nature,  and, 
moreover,  dissociation  seems  going  on  in  liquid  solutions  to 
a  large  extent;  the  infiuence  of  the  component  radicals  in 
the  molecule  is  more  marked  in  consequence.  Dr.  John 
Hall  Oladstone,'  at  an  early  period  in  the  hiatoir  of  spec- 
tram  analyiiis,  examined  the  absorption  spectra  of  the  aoln- 
tion  of  salts,  each  oonstitnent  of  which  was  colored.  H«- 
conclnded  that  generally,  but  not  invariably,  the  following 
law  held  good :  "  When  aa  acid  and  a  base  combine  eaob 
of  which  has  a  dlflterent  inflaence  on  the  rays  of  tight  » 
solution  of  the  resulting  salt  will  transmit  only  those  rsy» 
which  are  not  absorbed  by  either,  or,  iu  other  words,  which 
are  transmitted  by  both."  He  mentions  as  an  important, 
exception  the  case  of  ferric  ferro-cyanide,  which,  when  dis- 
solved in  oxalic  acid,  transmits  blue  rays  in  icreat  aban- 
dance,  though  the  same  rays  are  absorbed  both  by  ferro- 
cyanides  and  by  ferric  salts.  Soret  has  confirmed,  for  th» 
ultra-violet  rays.  Dr.  Gladstone's  conclusions  with  regard 
to  the  identity  of  tbe  absorption  specbra  of  diffierent. 
chromates.  The  chromates  of  sodium,  potassinm,  and  am- 
monia, as  well  as  the  bichromates  of  potaastnm  and  us- 
mouia,  were  found  to  give  the  same  absorption  spectrum. 
Nor  is  the  effect  of  these  chromates  confined  to  the  block- 
ing out  simply  of  one  end  of  tiie  spectrum,  as  in  the  visible 
psft,  but  two  distinct  absorption  bands  are  seen,  which 
seem  unchanged  in  position  if  one  of  the  above-mentioned 
chromates  is  replaced  by  another.  Chromic  acid  its^ 
showed  the  bands,  but  less  distinctly,  and  Soret  does  BOt 
consider  tbe  purity  of  the  acid  sufficiently  proved  to  allow 
him  to  draw  any  certain  conclusion  from  uiis  observation. 
Erhard's  work  on  the  absorption  qiectra  of  the  salts  ia 
which  chromium  plays  the  part  of  base  has  already  boen 
mentioned.  Nitric  acid  and  the  nitrates  of  transparent 
bases,  such  as  potassium,  sodinm,  and  ammonia,  show 
spectra,  according  to  Soret,  which  are  not  only  qualitatively 
but  also  quautitatively  identical ;  that  is  to  say,  a  givesk 
quantity  of  nitric  acid  tn  solntion  gives  a  characteriatie 
absorption  band  of  exactly  t^e  same  width  and  darkneaa^ 
whether  by  itself  alone  or  combined  with  a  transparent 
base.  It  also  shows  a  continuous  absorption  at  the  moet 
refrangible  side,  beginning  with  each  of  the  salts  mentioned 
at  exactly  the  same  point.  The  ethereal  nitrates,  however^ 
give  different  results.  In  1873  Hartley  and  Huntington  ex- 
amined by  photographic  methods  the  absorption  niectra  of 
a  great  nnmber  of  organic  compounds.  The  normal  alcohols 
were  found  to  be  transparent  to  the  ultra-violet  nya,  the 
normal  fatty  acids  lees  so.  In  both  cases  an  ineteased  uom- 
ber  of  carbon  atoms  increases  t^e  aheorptfon  at  the : 
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nftangible  end.  The  fact  that  bensene  and  Ma  derivatiTes 
an  reniarkable  for  their  powerfill  abMiption  of  the  most 
refraogible  rays,  aad  for  some  characteristic  absorption 
bands  appearing  on  dilution,  led  Hartley  to  a  more  ex- 
tended exam  illation  of  some  of  the  more  complicated  organic 
■obstaDoea.  He  determined  that  definite  absorption  bands 
an  only  produced  by  substances  in  which  three  pairs  of 
carbon  atoms  are  doubly  liniked  together,  as  in  the  beniene 
ring.  More  i«cently>  be  bae  snt^ected  the  nltra-violet  ab- 
sorption of  the  alkaloids  to  a  careful  investigation,  and  has 
arrived  at  the  conclusion  that  the  spectra  are  snfficlentiy 
oharscteristic  to  "  offer  a  ready  and  valuable  means  of 
ascertaining  the  purity  of  the  alkaloids  and  partjcalarly  of 
establishing  their  identity."  "la  comparing  the  spectra 
of  BDl)stances  of  aimilar  constitution  it  is  observed  that  in 
such  as  are  derived  from  bases  by  the  sulwtitution  of  an 
alkyl  radical  for  hydrogen,  or  of  an  acid  radical  for 
hydroxyl,  the  curve  is  not  altered  in  character,  but  may 
vary  in  length  when  equal  weights  are  examined.  This  ia 
explained  by  the  absorption  bands  being  caused  by  tixe 
compactnesH  of  structare  of  the  nucleus  of  the  molecule,  and 
that  equal  weights  are  not  molecular  weights,  so  that  by 
■ubstltDting  for  the  hydrogen  of  tiie  nucleus  radicals  which 
exert  no  selective  absorption  the  result  is  a  redaction  in  the 
absorptive  power  of  a  given  weight  of  the  snliBtance.  .  .  . 
Bteea  which  contain  oxidized  radicals,  as  hydroxy!,  meth< 
oxyl,  and  earboxyl,  increase  In  aboorptive  power  in  propor- 
tion to  the  amonnt  of  oxygen  tbey  contain." 

It  would  seem,  however,  by  comparing  the  above  reeults 
with  those  obtained  by  Captain  Abney  and  Colonel  Festing' 
that  tbt  abaoTptioQ  of  a  great  numbw  of  organic  substances 
ia  more  efauacteriatic  in  13t6  InftB-nd  tlun  in  Hie  ultra- 
tIoM.  Some  of  the  etmclosloiis  arrived  at  by  these  experi- 
mentalists are  of  great  importance,  as  the  following  quota- 
tions will  show:  "Begarding  the  general  absorption  we 
have  nothing  very  noteworthy  to  remark,  beyond  the  fact 
that,  as  a  mto,  in  the  hydrocubona  of  the  Mm«  seriei  those 
of  heavier  molecular  constitution  seem  to  have  less  thu 
those  of  lighter."  This  effect  agrees  with  the  observations 
made  by  Hartley  and  Huntington  in  the  ultra-violet,  in  so 
fkr  as  a  general  ehiftiog  of  the  aheorption  tomirda  the  red 
aeems  to  t^e  place  as  the  number  of  oarbon  atoms  is  in- 
ereaaed.  Sooh  a  Bhifting  would  increase  the  general  absorp- 
tion in  the  ultra-violet  as  observed  by  Hartley  and  Hunt- 
ington, and  decrease  it  in  the  infra-red  as  observed  by 
Aoney  and  Featlng.  Taming  their  attention  next  to  the 
sharply  defined  lines,  the  last  named,  by  a  series  of  syste- 
matic experiments,  concluded  that  tiiese  must  be  due  to  the 
hydrogen  atoms  in  the  molecale.  "A  crucial  test  was  to 
observe  spectra  containing  hydrogen  and  chlorine,  hydro- 
gen and  oxygen,  and  hydrogen  and  nitrogen.  We  there- 
fore tried  hydrochloric  acid  and  obtained  a  spectmm  con- 
taining some  few  lines.  Water  gave  lines,  together  with 
hMMla,  two  lines  being  eoincident  with  those  in  thespectoam 
of  hydrochloric  acid.  In  ammonia,  nitric  acid,  and  snlphnrio 
acid  we  also  obtained  sharply  marked  lines,  coincidences  In 
the  different  spectra  being  observed,  and  nearly  every  line 
'mapped  found  its  analogue  in  the  chloroform  spectrum,  and 
osnuuly  in  Uiat  of  ethyl  iodide.  Benzene,  again,  gave  a 
speetrnm  consisting  principally  of  lines,  and  these  were 
coincident  with  some  lines  also  to  be  found  in  obloroform. 
It  seems,  then,  that  the  hydrogen,  which  is  common  to  all 
tbcee  different  compounds,  must  be  the  cause  of  the  linear 
spectrum.  In  what  manner  the  hydrogen  annihilates  the 
waves  of  radiation  at  these  particular  points  is  a  question 
which  is,  at  present  at  all  events,  an  open  one,  but,  that  the 
linear  absorptions,  common  to  the  hydrocarbons  and  to 
those  bodies  in  whitdi  hydrogen  is  in  combination  with 
oUier  elements,  snch  as 'oxygen  and  nitrogen,  are  due  to 
hydrogen,  there  can  be  no  manner  of  doubt.  The  next 
point  that  required  solution  was  the  effect  of  the  presence 
of  oxygen  on  the  body  under  examination.  ...  It  appears 
that  in  eveiT  case  where  oxygen  is  weeent,  otherwise  than 
M  ft  nut  of  the  radical,  it  is  attached  to  some  h^rogen 
atom  in  sndi  a  way  that  it  obliterates  the  radiation  between 
Inroof  the  lines  which  are  due  to  tbat  hydrogen.  ...  If 
mon  thta  one  hydroxyl  group  be  present,  we  doubt  if  any 
direct  effect  is  produced  beyond  that  produced  by  one 
bydroxyl  gnrap,  except  a  possible  greater  general  absorp- 
tion :  a  good  example  of  tnis  will  be  found  in  cinnamic 
ftlcohid  and  phenyipropyl  alcohol,  which  give  the  same 
mectra  as  far  as  the  special  absorptions  are  concerned.  .  .  . 
Hitherto  we  have  only  taken  Into  account  oxygen  which  is 
not  cont^ned  In  the  radical ;  when  it  ia  so  contained  it 
spears  to  aot  difl)«ently,  always  supposing  hydrogen  to  be 
present  a*  well.  We  need  only  refer  to  the  spectrum  of 
aldehyde,  which  Is  Inclined  to  be  linear  rather  than  handed, 

1  no.  TnM.. part ll-Oflffi). 
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or  rather  the  bands  are  bounded  l>y  absolute  lines,  and  are 
more  defined  than  when  oxygen  its  more  loosely  bonded." 

"An  inspection  of  our  maps  will  show  that  the  radical  of 
a  i>ody  Is  represented  by  certain  well-marked  bands,  some 
differing  in  position  according  as  it  is  bonded  with  hydro- 
gen, or  a  halogen,  or  with  carbon,  oxygen,  or  nitrogen. 
There  seem  to  be  characteristic  bands,  however,  of  any  one 
series  of  radioals  between  1000  and  about  1100,  which  would 
indicate  what  may  \»  called  the  central  hydrocarbon 
group,  to  which  other  radicals  may  be  bonded.  The  clue 
to  the  composition  of  a  body,  however,  would  seem  to  lie 
between  X  700  and  X  1000.  Certain  radicals  have  a  dis- 
tinctive absorption  about  X  700  together  with  others  alwut 
A  900,  and  if  the  first  be  visible  it  almost  follows  that  the 
distinctive  mark  of  the  radical  with  wiiich  it  is  connected 
will  be  found.  Thus  in  the  ethyl  series  we  find  an  ab- 
sorption at  740,  and  a  charartoristic  band,  one  edge  of 
which  is  at  892  and  the  other  at  920.  If  we  find  a  body 
containing  the  740  absorption  and  a  band  with  the  most 
refVangible  edge  commencing  at  892,  or  with  the  least  re- 
frangible edge  terminating  at  920,  we  may  be  pretty  sure 
that  we  have  an  ethyl  radical  present.  So  with  any  of  the 
aromatic  group ;  the  crucial  line  is  at  867.  If  tbat  line  be 
fonnected  with  a  band  we  may  feel  certain  that  some 
derivative  of  benzine  is  present.  The  benzyl  group  show 
this  remarkably  well,  since  we  see  tbat  phenyl  is  present, 
as  is  also  methyl.  It  will  be  advantageons  if  the  spectia 
of  ammonia,  beniine,  aniline,  and  dimethyl  anlluie  be 
compared,  when  the  remarkable  coincidences  will  at  once 
become  apparent,  as  also  the  different  weighting  of  the 
molecule.  The  spectrum  of  nitro-iwnsine  is  also  worth 
comparing  witli  Muiine  and  nitric  acid.  ...  In  oar 
own  minds  there  liogeiB  no  doubt  as  to  the  easy  detecMon 
of  any  radical  which  we  have  examined,  .  .  .  and  it 
seems  highly  probable  by  this  delicate  mode  of  auatysls 
that  the  hypothetical  position  of  any  bydrogoa  which  is 
replaced  may  be  identified,  a  point  which  is  <tf  prime  im- 
portaooe  in  organic  chemistry.  The  detection  of  tiie  pres- 
ence of  chlorine  or  bromine  or  iodine  in  a  compound  Is  at 
present  undecided,  and  it  may  well  i>e  that  we  may  have 
to  look  for  its  effects  in  a  difibrent  part  of  the  niectmm. 
The  only  trace  ire  can  find  at  present  is  in  ethyl  bromide, 
in  which  the  radical  hand  about  900  is  curtailed  in  one 
wing.  The  difference  between  amyl  iodide  and  amyl  bro- 
mide ia  not  sufilcieatly  marked  to  be  of  any  value." 

The  absorption  spectra  of  the  didyminm  and  cobalt  salta 
aflbrd  many  striking^  exsmides  of  the  complicated  eflhcts 
of  solution  uid  combination  in  the  spectra.  It  Is  impossible 
to  explain  these  without  the  help  of  illnstiations,  and  we 
must  refer  the  reader,  therefore,  to  the  original  papers.' 
Some  very  interesting  changes  have  been  noticed  in  the 
position  of  absorption  bands  when  certain  coloring  matters 
are  dissolved  in  difl^nt  liquids.  Characteristic  absorption 
bands  appear  for  each  coloring  matter  in  slightly  difibrent 
positions  according  to  the  solvent.  Hagenbacb,  Krans, 
Kundt,*  and  Claes^have  stadied  the  qnestitm.  In  a  pre- 
liminary examination  Professor  Kundt  had  come  to  the 
conclusion  that  solvents  displaced  absorption  bands  towards 
the  red  in  the  order  of  their  dispersive  powers ;  bat  the 
examination  of  a  greater  number  of  coses  has  led  him  to 
rec<^ize  that  no  generally  valid  rule  can  be  laid  down. 
At  toe  same  time  highly  dispenive  media,  like  bisulphide 
of  carbon,  always  displace  a  l»nd  most  towards  the  red  end, 
while  with  liquids  of  small  dispersion,  like  water,  alcohol, 
and  etber,  the  band  always  appears  more  refrangible  than 
with  other  solventB ;  and  as  a  general  mle  the  order  of  dls- 
placement  is  ap^ozimately  that  of  dispersive  power. 

Rehtions  of  the  Spectra  of  Different  Elements. 

Various  efforte  have  been  made  to  cdnnect  together 
the  Bpectra  of  different  elements.  Id  these  attempts 
it  is  generally  assumed  that  certain  tines  in  one  spec- 
trum correspond  to  certain  lines  in  another  apeotrum, 
and  the  question  is  raised  whether  the  atom  inih.  the 
higher  atomic  weight  has  its  corresponding  lines  more 
or  1^  relVangible.  No  definite  judgment  can  as  yet 
be  g^veD  as  to  the  soocess  of  these  efforts.  Lecoq  de 
Boisbauchwi  has  led  the  way  in  these  specalatioo& 
and  some  of  the  similarities  in  different  spectra  pointed 
out  by  him  are  certainly  of  value.  But  whether  his 
conclusion,  that  "  the  spectra  of  the  alkalies  and  alka- 

>  Bunsen. "  On  the  Invertiton  of  the  Bands  In  tbe  Didyminm 
A1»orptfon  Spectra,"  PhU.  Mag.,  xxrlil.  p.  2Mt  (UH),  and  xzxiL 
p.  177  (I1W6) ;  Rusnell,  "  On  the  Absorpilon  Spectra  of  Oobalt 
Balls."  iVoc.  Jtot/.  8oc.,  xxxll.  p.  2&8  (1881). 
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line  earths  when  classed  according  to  their  refrangi- 
biliciea  are  placed  as  their  clieniical  properties  in  the 
order  uf  their  atomic  weight,"  will  stand  the  test  of 
further  research  remains  to  be  seen.  Oiamician '  has 
ateo  published  a  number  of  suggestive  speculations  on 
the  question,  and  Hartley'  has  extended  the  com- 
parifion  to  the  ultra-violet  rays. 

When  metallic  spectra  are  examined  it  is  often 
fouivd  that  some  line  appears  to  belong  to  more  than 
one  metal.  This  is  often  due  to  a  common  impurity 
of  the  metals;  but  such  impunties  do  not  account  fur 
all  coincidences.  The  question  has  been  raised  whether 
these  coincidences  do  not  point  to  a  common  constitu- 
ent in  the  different  elements  which  show  the  t^ame 
line.  If  this  view  is  correct,  we  should  have  to  assume 
that  the  electric  spark  decouiposes  the  metals,  and  that 
the  spectrum  we  observe  is  not  the  spectrum  of  the 
metal  but  that  of  its  constituents.  Furthn  investiga- 
tion has  sbowDj  however,  that  in  nearly  all  cases  the 
assumed  coincidences  were  apparent  only.  With 
higher  zesolTing  powers  it  was  found  that  the  lines 
did  not  oocnpy  exsctlv  the  same  place.  With  the 
large  numbers  of  lines  shown  by  the  spectra  of  most  of 
the  metals  some  very  close  coincidences  must  be  ex- 
pected by  the  doctrine  of  chances.  The  few  coinci- 
dences which  our  most  powerful  spectroscopes  have 
not  been  able  to  resolve  are  in  all  prooabiltty  accidental 
only.  (a.  s*.) 

-  SPEECH-SOUNDS,  the  sounds  actually  used  for 
the  conveyance  of  thought  by  speech.  See  Phonetics. 

1.  S!fmbolication.—-it  is  necessary  to  have  some 
^stem  of  wriUng  speech-sounds,  in  order  to  talk  of 
tbem.  The  system  used  in  the  present  article  is  the 
palaeot^pe  of  the  present  writer's  Early  Englah  Pro- 
nunciation. All  letters  or  words  thus  written  will  be 
Midosed  in  ().  The  following  preliminary  list  of  the 
ordinary  sounds,  with  examples,  will  render  what  fol- 
lows intelligible.   For  an  alphabetjcal  list,  see  art  20. 

AvIMb.— i.  bMt  butt  boa  boivht  boat  boot  (blltb«et  baa 
bAAt  boot  baut).  2.  kuit  net  gnat  knot  uut  nook  (nit  net 
nnt  nat  n9t  nuk).  3.  file  ftnl  fowl  fwl  (&'il  fb'il  fa'ul 
flaa*a').  4.  tay  (hoe).  5.  pea  tee,  toe  doe,  cape  gape  (pil 
bii,  too  doo,  keep  goep).  6.  whey  v&y,  /eel  veal,  tnin  (Aen, 
Mil  «eal,  raA  roujre,  Aue  you  (whee  wm,  fill  viil,  thio  dfaen. 
Bill  ziil,  roah  ruazh,  jhtau  Juo).  7.  ear  ring,  gull  MVtlt  (ill 
riq,  gal  Kt'I).  8.  sum  chasm,  van  open,  lang  (sam  kai'm, 
•M  oop'o,  BOq),   9.  cheat  Jest  (tjeet  ajeBl). 

Foragn. — r  French,  a  Oerman,  it  Italian.  10.  bAe  p, 
l>(ebe  P,  nd  rr,  dii  r,  feu  r,  T«uf  f,  vm  f,  vont  f,  vont  F,  tm 
r,  torn  F,  Boi  F,  Itii  F  (hsxt,  loosb.  do,  Ayy,  %  vast,  veA,  t»&, 
TOA,  ffiA.,  sfieA,  s&a,  lyf ).  11.  Hach  ieich,  tage  siege,  mhl,  all 
o  (,dakh  ,t&ikjh.  ,buwh«,  ziig}h«,  bbaal).  U,  paglia  it, 
besotrne  F  (p&'Uft,  bftzouj). 

2.  Niiture  of  Sj>eech- Sounds. — Speech-sounds  re- 
sult from  shocks  given  to  the  air  by  the  orgaiis  of 
speech,  received  by  the  drumskin  of  the  ear,  and 
transmitted  to  the  auditory  nerves  in  the  cochlea.  The 
apparatus  is  explained  by  Helmholtz,  who  deals  with 
musical  sounds.  But  speech  is  not  musical,  and  its 
sounds  are  much  obliterated  when  rendered  musical.' 
An  original  quality  of  tone  generated  by  the  vocal 
chords  IS  modified  by  the  cavities  through  which  it 
passes,  as  explained  by  HeImholtzifiSeRMtt<m<ii^7bn«) 
on  the  principle  of  resonuice.  There  are  three  ways 
in  wbich  speech-sounds  may  be  produced  :  (1)  by  the 
air  in  the  mouth,  without  additional  breathing,  by 
BDUoks  and  clicks ;  (2)  by  drawing  in  air,  as  orally  in 
chirps,  whistles,  sobs,  gasps,  ana  nasally  in  snuffles, 
snores ;  (3)  by  expelling  air,  as  in  the  greater  number 
of  speech -sounds.  The  last  are  either  ^^«t?,  the  vocal 
chords  being  wide  apart  and  hence  not  vibrating,  but 
allowing  breath  to  pass  fireely,  or  voiced,  the  vocal 
chords  being  close  together  and  vibrating  fully,  or  else 
whispered,  the  vocal  chorda  approximating  but  not 
touching,  and  their  edges  only  vibrating.  The  last  is 
only  a  variation  of  the  second  and  needs  no  further 

1  Win.  Bn.,  IxxTllI.  rtSTR). 

s  Journal  Clum.  Sw..  September,  1881 

>  Xllia,  SpeeA  in  Smg,  amA-  Iv. 


con»deration.  Flated  and  voiced  sounds  ue  either 
,fixed,  the  position  of  the  vocal  organs  remuning  vn- 
chaoged  throughout,  or  chan^iif/,  the  ptosition  con- 
stantly altering  from  one  fixra  positiuii  to  another, 
forming  "glides." 

3.  Generic  and  Specific  Speedi-Soiindt. — Fixed 
speech-sounds,  intended  to  he  the  same,  vaiy  from 
speaker  to  speaker,  and  in  the  same  shaker  at  differ- 
ent times.  Those  who  attempt  to  write  sounds  from 
dictation  rapidly  find  that  they  have  to  disregard 
these  spectnc  differences,  and  simply  discriminate 
genera.  And  much  difference  of  opmion  has  always 
existed  as  to  the  discriininatioii  and  numberof  genera. 

4.  Votceh,  that  is,  vnaih,  are  so  called  because  their 
positions  allow  the  voice-sounds  to  pass  with  least  ob- 
struction.  The  three  genera  (ii.  aa,  uu),  which  have 
alwi^s  been  distinguished,  diner  jcreatly  in  the  por- 
tions of  ^6  tongue  and  Hp,  that  is,  in  their  mouth 
cavities,  ^nd  hence  resonance.  The  usual  method  of 
describing  siteech-sonnds  is  by  the  shape  of  the  cavity, 
which,  however,  could  be  shown  to  be  insufficient  for 
many  reasons.  As  differently  shaped  cavities  resound 
to  a  note  of  the  same  pitch,  Helmholtz  proposed  the 
last  for  discrimination.  The  pitches  of  (ii,  aa,  uu)  are 
widely  different,  (ii)  having  the  highest  and  (uu)  the 
lowest ;  but  the  extreme  diversitv  of  results  in  at- 
tempting to  assign  the  actual  pitcn  of  vowel  cavities 
sliows  that  this  will  not  suffice.  Resonance  cavities 
do  not  create  but  merely  modify  original  vowel  quali- 
ties of  tone,  and  these  last  seem  to  depend  upon  the 
will  of  the  speaker,  guided  by  his  powers  of  apprecift- 
Uon  and  imitation,  both  extremehr  variaUe,  pwtly 
hereditary,  partly  depending  on  conwrmataon  of  Wud, 
and  partly  acquired  durittg  adolescence. 

Melville  Bell,  Sweet,  Storm,  and  Sievers,  and  all 
who  have  latterly  examined  the  subject  distinguish  at 
least  two  series  of  vowel  genera,  that  is,  two  forms  of 
each  genus,  called  "  narrow  "  and  "wide  "  ;  but  they 
are  far  from  being  agreed  as  to  what  the  difference  con- 
sists in  and  how  it  is  produced.  Sweet  differs  from 
Bell,  and  Sievers  does  not  wholly  agree  with  Sweeb 
All,  however,  call  (ii,  uu)  narrow,  and  (t',  u)  wide. 

Besides  these  two  series  Bell  introduced  another  dis- 
tinction applying  to  both,  termed  "rounding,"  con- 
sisting in  a  greater  or  less  closure  of  the  lips,  slight 
for  (aa),  much  for  (uu),  and  intwmediate  for  (oo). 
But  this  character  is  not  scientifically  pradse,  beouiae 
all  the  vowels  can  be  produced  with  the  mouth  wide 
open  (by  means  of  a  compression  of  the  arches  of  the 
palate),  and  still  more  easily  with  the  mouth  at  least 
as  much  closed  as  ordinarily  for  (uu).  Other  pho- 
netists  wish  to  introduce  distinctions  based  upon  the 
shape  of  the  apertures  between  the  lips. 

Tliere  is  also  a  feeling  of  intermediateness  between 
vowel-sounds.  Thus  (yy)  is  felt  by  many  to  He  "be- 
tween" (ii,  uu),  and  (oeoe)  between  (oo,  ee).  But  we 
also  have  other  intermediates  which  arise  spontane- 
ously when  listening  to  new  languages  and  dialeclB. 
Thus  in  west  Somerset  there  is  a  vowel  between  (o,  i), 
one  between  (y,  9),  and  anothw  between  (»,  ob),  and 
the  positions  for  these  vowels  have  not  been  ascer- 
tained. These  are  only  sponmens  of  numerous  cases. 
Henoe  the  positional  discrimination  breaks  down  at 
present.  Nevertheless  it  is  very  good  so  far  as  it  goes, 
out  must  not  be  pressed  to  extremes. 

All  the  vowels  may  be  also  flated  and  whispered ; 
that  is,  the  position  and  dictating  vowel-intention  re- 
maining, the  totally  or  partially  open  vocal  chords 
forbid  voice  and  produce  sound  more  or  less  recognized 
as  substitutes  for  the  true  vowels.  Write  (ii)  voiced, 
Cii)  whispered,  ("ii)  flated.  This distincUon  becomes 
of  more  importance  for  consonants. 

5.  Ghttida  and  Pkynems. — A  glottid  is  the  action 
of  the  vocal  chords  in  altering  the  form  of  the  glotti* 
or  tongue-shaped  space  between  them.  (1)  The  glot* 
tid  is  clenr  when  there  is  no  attempt  to  utter  the  vowd 
until  the  chords  are  brought  together,  yet  the  ntter^ 
ance  takes  place  at  that  iuiitaot   This  may  be  written 
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initial  Similarly,  a  vowel  ma£  end  with  a  clear 
riottid  (,u,),  uo  flatus  escaping  after'tJie  Towel  ceases. 
This  dear  giottid  is  usually  inferred  and  not  written. 
(2)  The  giottid  is  graduM^  written  (l),  when  flatus 
passes  tfaronffh  the  vowel  position  before  the  chords 
ue  soffiden^y  approxima  ted  for  voice,  or  after  they  are 
SMMurated,  thusUnl)  isreally  ("ii  +  ii  +  ii  +  'ii  +  "ii). 
This  is  an  exceedingly  common  habit  with  some 
speakera  (3)  The  check  giottid  (;),  Arabic  luimza  »^ 
arises  from  keeping  the  chords  tightly  closed  so  that 
they  cannot  vibrate,  and  then  releasing  them  with  an 
explosion.  It  may  be  final  in  reverted  order  in  Arabic, 
and  it  is  common  as  an  initial  in  German,  ae  ;eine 
,-er;m,nenmgt  and  is  used  as  the  catch  accent  in  Danish, 
as  ma;nd,  a  man,  distinct  irom  man=von.  (4) 
An  exaggeration  of  (;)  gives  Aralnc  (^in)  ^  (lie 

UeaL  wiUi  a  rattle  in  die  cartilaginous  glottiB. 

Fkytetns  are  the  bellows-actions  of  the  lungs.  (I ) 
The  jerk  (h)  or  sudden  puff  of  either  vocalized  or  flated 
breath,  acoompan:^ng  either  dear  or  gradual  giottid. 
The  first,  with  voice  only^  is  the  sink's  and  Bengali 
aspirate;  the  second,  with  flatus,  is  the  Scotch  or 
German  aerate.    (2)        tokeexe  (A),  Aralnc  ^, 

stated  by  Csermak  to  arise  from  sudden^  fordng 
breath  through  the  cartilaginous  glottis. 

6.  Voiod  GUdet  and  Vanisheg. — So  far  the  positions 
of  the  vowel  above  the  larvnx  have  been  supposed  to 
remun  nnohauged.  In  this  case  many  degrees  of 
length  may  be  distinguished,  as  (ft)  very  short,  (&)  short, 
(k)  medium,  (aa)  long,  (ait)  diawied,  (aaa)  extravagantly 
piwonged.  If  tJhe  vowel  ngn  consists  two  parte,  as 
(ah),  only  the  first  is  maned  doubled  or  tripled  for 
these  lengths,  as  (&h,  aah),  etc  In  English  it  is  fdt 
very  difficult  to  preserve  the  positions  for  long  (ee,  aa, 
oo),  and  these  vowels  gravitate  to,  without  by  any 
means  reaching,  (i,  a,  n).  The  first  and  last  ma^  be 
written  (ee'j,  oo  w),  implying  what  are  termed  vanishes 
or  gliding  alterations  of  sound,  accompanied  bv  altera- 
tions of  position  as  the  vowel  ceases.  This  onange  is 
generally  unintended  and  mostly  used  unconsdously. 

7.  Dwhtkongs. — But  there  are  conscious  changes  to 

Suite  different  pceitiona.  The  first  and  last  vowels  are 
Hen  taken  as  fixed,  one  of  them  having  the  chief 
stiesB,  and  there  is  a  Towd  glide  between  them.  These 
form  d^pht^mgt;  the  stoess  and  glide  being  the  chief 
chanusteriaticB  are  marked  b^  (''],  and  the  two  elements 
arejnxtanosed.  The  glide  is  generally  short  and  dose 
in  Enriish,  longer  in  German,  still  longer  and  looser, 
or  "dnrred,"  in  French  and  Italian.  There  are 
many  tvpical  dasses.  i.  With  weak  final  (i),  unan- 
alysed  (a''i),  analysed  (4i,  4t,  »^t,  X''t,  ^  ^  E%  se'i), 
etc,  all  oommon.  ii.  With  weak  final  (u),  unanalyzed 
(a^n),  aralyxed  [&n,  4u,  ^u^^u,  iu^  e'u,  sb'u), 
etc.,  aD  very  oommon.  iii.  Weak  final  (y),  theoretic 
German  eu  (dy,  i^),  Devonshire  ow  i^yj  )-  iv.  Weak 
initial  (i)  or  (i)^  used  for  (J)in  Italy,J^ranoe,  Wales, 
etc  T.  Wei^  mitial  (y)  in  Fr.  vi.  Weak  initial  (u) 
or  (Ql),  used  far  (w)  in  Italy,  Spun,  France,  Wales, 
eUL  vii.  Mnrmnr  diphthongs  ending  in  weak  («), 
'oommon  in  Englishj  but  mnrawly  with  the  optaon  of 
tiilUng  an  (r)  uker  it,  ana  hence  written  (i),  as  in  ear, 
otr,  oar,  lord,  poor,  pure,  pyre,  power  (ui,  ©eJ,  oo^, 
lAAid,  pnuJ,  piuui,  J^'if)  pa'aJ) ;  the  r  is  liways 
trilled  in  Scotland,  vui.  ^Hie  vanish  diphthongs  (ee  j, 
«o'«r),  just  considered,  ix,  Inchoant  diphthongs,  first 
grwie,  where  the  speaker  begins  too  low  and  corrects 
nimself,  as  (<i,  tlu),  and  secondly  acatty  where  he  be- 
gins- with  the  month  too  open  and  oorrecta  htmsdf 
as  be  proceeds,  as  (x^o) ;  bodi  are  oommon  in  Eng- 
fish  diuecte. 

8.  OUdes  from  and  to  MiUes,  Ihst-Amirates,  So- 
nants. — The  essence  of  the  diphthoneal  character  was 
the  i^de,  whioh  was  independent  of  tne  sounds  of  the 
iist  and  last  elements.  These  might  be  absolutely 
■nte  as  in  (piip,  tut,  kotA)  i>eep,  tught,  ooke,  in 
vfakh  (p,  t,  k)  are  moe  pontions  witnont  sonnds. 


But  the  results  are  quite  different  from  (ii,  aa,  oo), 
because  while  the  consonant  positions  are  opened  out 
the  vowd  is  at  the  same  time  sounded.  Similariy  in 
the  reverse  order,  when  final  But  here  the  enclosure 
of  the  breath  is  felt  to  be  uncomfortable,  and,  if  there 
is  no  vowel  to  fall  upon,  the  mouth  is  opened  and  a 

Euff  of  flatus  (')i  called  the  "recoil,"  is  heard  in  Bng- 
ind,  as  (piip')  peep  I  Using  then  (  +  1  for  the  gliding 
sounds,  we  have  (p  +  ii  -f  p  + ') ;  but  there  is  no  recou 
in  (p  +  ii  +  p  +  i+q)  or  (p+ii  +  pb+oo'tol)  peep- 
ine,  peep-bo  1  Vanous  nations  have  very  different 
habits  in  this  respect.  In  Indian  languages  (p*)  would 
be  felt  as  a  final  post-aspirated  mute,    so  initially  in 


hence  flatus  is  heard  before  the  vbwd.  When  this  is 
exaggerated,  as  (pfhii)  or  (pBlhii),  we  have  the  tme 
Indian  post-aspirated  mute. 

But  an  attempt  to  utter  the  vowel  through  a  mute 
position  m^  be  made  before  the  position  is  quite 
opened  out,  or  the  vowd  may  be  continued  into  it  aft^ 
it  has  been  assumed.  This  gives  the  En^h,  Italian, 
and  Indian  ' '  sonant, "  as  in  (beeb)  babe.  The  German 
is  not  quite  the  same.  Here  the  glides  are  (b  +  «e + hi. 
with  possibly  a  voiced  recoil  (b-f  ee+b+'J.  where  (  I 
represents  the  most  amorphous  voice.  Tnis  voicea 
recoil  is  strongin  French^  but  seldom  heard  in  English, 
except  in  defamation,  is  regular  in  modem  Indian, 
and  impossible  to  a  German,  who saysat  most  (bed>p'} 
or  (\)eep^) ;  also  Indians  and  Irish  sometimes  jerk  out 
their  vowel  after  sonants,  as  (bBe^H*),  piodndug  the 
sonant  post-aspirates.  The  ancient  Indian  never 
ended  words  in  the  pause  with  sonants,  postraspirated 
mntes,  or  post-aspirated  sonants,  but  only  with  simple 
mutes,  and  avoided  the  recoil. 

9.  Glides  to  and  from  Hisses^  Bimet. — In  the  case 
of  a  hiss,  flatus  passes  through  the  consonant  position 
and  is  continued  part  of  the  time  during  which  the 
vowd  podtion  is  assumed,  but  towards  the  end  of  that 
time  voice  is  put  on.  Hence  in  (s+ii)  see  the  glide 
(  + )  is  partly  flated  and  partly  voiced,  so  that  (s)^  acts 
in  much  the  same  way  as  a  gradual  giottid  ;  similarly 
when  final,  as  (s  +  il+s)  cease,  where  the  hiss  replaces 
the  recoil.  But  the  proportion  of  voice  and  flatus  in 
the  glide  mar  vary.  The  voice  mi^  be  put  on  during 
the  hiss,  and  then  the  change  takes  place  in  the  hiss 
position.  The  result,  far  less  clear  than  a  vowel,  is  a 
hiss  (s),  followed  without  a  podtional  glide  bv  the 
buzz  (z),  then  an  entirely  vocal  glide,  the  vowel,  and 
a  vocal  glide,  a  buzz,  and  a  hiss,  as  (sziizs),  seize,  seat 
The  initial  (be)  is  regular  in  Germany,  where  no  vowel 
precedes,  as  sU  sehen  (szii  zee'nLthey  or  you  see ;  tuid 
the  reverse  (zs)  is  regularly  in  English  seize  (siizs)  in 
the  pause,  ana  similariy  (haavf,  briidhth,  ruuzhsh, 
^J^disluli  halve,  breathe,  rouge,  judge.  In  the  south- 
west of  EnglaDd  Sioon  words  banning  with  «,/are 
pronounced  with  (s,  v)  initial,  which  passes  through 
(BZ-,  frO  to  (s,  f ). 

10.  €minto<Nu2^Ym.f7ltip«.— Flapsareoonsonuita 
where  there  is  a  uaok  wf^n  whidi  flaps  with  the 
breath  as  it  passes.  The  r  is  very  varied,  out  properlj 
voiced,  though  the  flated  form  occurs.  The  nap  may 
be  made  (1)  with  the  lips,  as  (brh),  used  in  (jlermany 
to  stop  horses ;  (2)  with  the  tip  of  the  direct  tongue, 
(r,^r),  used  in  Ital^  ;  with  the  tip  of  the  reverted 
tongue,  (r),  used  in  the  south  of  England  and  in 
modem  (not  andent)  Indian,  where  it  is  called  "cere- 
bral "  ;  (3)  with  the  uvula,  (r),  oommon  in  France  and 
north  Germany,  labialized  (no)  in  Northumberland, 
and  harsher  in  Greek  and  Arabic  ;  (4)  with  the  glottis, 
(i),  usual  in  Denmark  ;  and  so  on.  In  the  edncated 
south  of  England  the  tongue  is  often  nuaed  to  the  (r) 
posiUon,  but  not  allowed  to  flap,  and  is  treated  as  a 
ituzE  (r  j. 

The  above  form  the  omfrtU  flaps;  if  the  point  of  the 
tongue  is  fixed  and  the  T(noe  escapes  by  the  ude  it 
catuMt  minute  lateral  flaps  of  the  tongne.   The  plaoe 
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of  the  point  of  the  tongue  diaoriminates  the  various 
sounds  which  differ  but  sfightly — (J),  advanoed  tongue 
at  gums.  Continental :  (1],  coronat,  tongue  near  the 
crown  01  the  palate,  EDgliah:  (l),  reverted,  in  coD- 
neotion  with  (a)  in  southwest  England. 

Both  flaps,  eBpecially  the  latter,  are  extremely  vocal, 
and  the  glides  from  and  to  them  are  like  those  from 
and  to  vowels,  while  they  glide  readily  to  and  from 
mutes,  Bonanta,  hisses,  and  busies. 

11.  C^ide$  to  andjrom  iKwu,  Orinasah.— "For  (p, 
t,  Ic)  both  nasal  or  oral  paasagee  an  out  off,  the  former 
by  prying  the  uvula  against  the  back  of  tlie  pharynx, 
list  this  pressure  be  relaxed  so  that  the  nasal  paE«aee 
is  opened,  the  oni  passage  remaining  dosed.  The 
Toioe  passes  through  the  noee,  forming  the  three  hums 
(m,  n,  q).  The  glide  from  these  to  ordinal;^  vowels  b 
the  same  as  from  (b,  d,  g),  and  tlie  peculianty  consists 
in  the  preoeding  hum  and  Uie  closing  of  the  nasal 
passage  as  the  vowel  position  ia  assumed.  If  the  nasal 
passage  is  lefl  open  at  all  the  vowel  is  "nasalized," 
and  as  it  resounds  partly  in  the  nose  and  partly  in  the 
mouth  it  becomes  an  "orioasaL"  Four  piincipal 
orinasala  exist  in  French,  as  an,  on,  un,  vin  (aA^  o&, 
oba,  to^);  there  are  more  in  Portugaeee,  and  many 
otbuen  in  the  modem  Indian  languages.  The  orv 
Towel  is  altered  in  character  by  nualiiation,  and  it  is 
not  jKMsible  to  assign  the  onu  to  the  orinasal  form 
precisely.   If  t^e  oral  passage  is  onl^  slightly  open,  a 

nasalized  tone"  is  producedj  as  in  Qaeuc,  some 
south  German,  and  American  dudects,  written  as  (a.). 
The  hum  also  may  be  prolonged,  and  ('mpaa,  'mbu, 
*Qtaa,  'ndaa,  'qkaa,  'qgaa)  result.  These  forms  oust 
in  South  African  languages. 

The  final  hum  may  be  continued  like  a  vowel.  If 
the  nose  entrance  is  closed  and  the  voice  oontmued 
Otm,  Isem,  koom)  beoome  (limb,  Isemb,  kotmib),  whioh, 
as  the  ordinaiy  spelling  shows,  were  probably  onoe 
pronounced.  But  not  only  Uie  nasality,  the  voice  itoelf 
may  be  cut  off,  and  then  we  have  the  mere  stops  (p,  t, 
k),  thus  (lunp,  lint,  liqk)^  whidh  in  tbe  pause  nave 
the  recoil.  Some  phonetistB  oonuder  (m,  n,  q)  to 
beooiye  flated  in  this  case,  as  (mh,  nh,  qh).  This 
is  no  more  necessary  than  to  suppose  a  vowel  to 
be  ^Med  before  a  mute,  so  that  (leen,  mset,  haak) 
lap,  mat,  hack  should  be  (r'sBp,  m  set,  h*'ffik},  a 
usage  unknown. 

12.  Palatc^izationandLabialiBation. — Whenaoon- 
sonant  precedes  a  diphthong  of  classes  iv,  v,  vi,  in 
art.  7  beginning  with  weuc  (i,  y,  u],  there  is  a  ten- 
dency to  take  these  vowels  as  neuly  as  possible  simul- 
taneously with  the  consonant,  expressed  by  writing  ( j, 
tcjj  to)  alter  the  consonant.  To  say  (fj)  at  least  two- 
thirds  the  length  of  the  tongue  from  ^e  tip  backwards 

SuBt  lie  against  die  palate,  for  (1^)  two-thirds  from 
A  root  forwards.  The  first  oocoxa  m  Hungarian ;  the 
second  was  very  common  among  older  n>^era  of 
English  before  (sa),  as  (kjssnd'l).   Both  (tj.  Id)  are 


.cU)t  compare  ng^  ridge.  These  (tJ,  qj)  are  conso- 
nantal diphthongs  (tjsbj,  cijzl^},  as  in  cAest,  jest, 
and  are  distinct  &om  the  Indian  sounds  (kj,sj)  ^,9, 
which  ai8  true  mutes,  produced  by  bringing  the  tongue 
from  the  position  for  (J)  tight  up  against  the  extreme 
back  of  the  hard  palate  so  as  to  produce  a  complete 
stop.  The  moat  important  of  the  palatalized  letters 
*n  ig),  the  Italian  gU,  an  in  migUor,  ognor 
(miydlr,  6id^*r),  where  the  palatalisation  brings  the 
Itahan  advaocea  (0,  -^n)  to  the  position  ^ the  ^glish 
(1,  n).  The  (Jj)  has  degenerated  to  (I)  or  (jj  in  France 
during  the  I9th  century.  It  exists  in  Spanish  U, 
Portuguese  Ih.  The  (qj)  exists  as  jjTi  in  French,  A  in 
Smnish,  and  nh  in  Portuguese. 

^Parallel  to  the  palatal  are  the  labi^  forms,  of  which 
SogliBh  queen^  guano  (ktoiin,  gtcaa'no)  are  examples. 
Tiusy  seem  to  exist  in  abundance  in  French,  as  in  toi, 
4oigt  (\tiea,  ^dtoa).   The  palato-laln^  ftnm  (uy),  as  in 


Juin  (zhicjeA),  is  much  dispotedt  and  a  diphthonjr 
(zhy^A)  JB  usually  assumed. 

13.  Syllahles. — group  of  speech-sounds  increasing 
in  volume  from  a  mute,  sonant,  hiss,  buzK,  or  flap  to  a 
full  vowel  and  decreasing  again  to  one  of  the  former 
constitutes  the  ideal  syllaole  (trvAAaS^,  collection).  The 
initial  and  final  parts  may  sink  to  clear  glottids,  and 
the  middle  part  to  a  simple  vowel.  The  type  of  a  syl- 
lable is  then  <■  >,  crescendo  followed  by  diminuendo, 
as  in  (,aa,  laal,  Uaalt',  stiaaits),  theoretical,  and 
((]j94j<i>  stieqkUi,  ttoelfbhs),  actual  ayUaMes.  The 
hisses  or  reooil  b^re  or  after  a  stop  are  not  felt  as  be- 
lonjpng  to  finsh  syllables,  because  they  have  no  vowel, 
which  IS  the  soul  <m  the  syllaUe.  MonoayllableB  pre* 
sent  no  difficulty,  but  the  division  of  syllables  in  poly- 
syllables is  not  easy  to  understand.  In  (pii  +  p  tq) 
the  middle  (p)  efids  one  set  of  glides  and  b^ins 
another.  One  syllable  ends  and  the  other  begins  with 
the  assumption  of  the  (p)  position  which  is  absolntely 
mute,  so  that  the  end  01  the  first  and  the  beginnitwoi 
the  second  syllable  are  simultuieous,  as  the  endofone 
hour  and  the  beginning  of  the  next.  In  this  case  (p) 
is  said  to  be  "  medial.  But  there  may  be  and  often 
is  a  sensible  pause  between  the  two  syllabl<«,  and  then 
(p)is^dto  M  "double,"  as  (pii+pp+tq,  piippwi). 
in  which  case  no  reooil  can  be  used,  as  (piip  ptq).  In 
"q^Ialnsing,"  a  totally artifiaal  proons,  doubling  is 
necessary,  and  veiy  freqnentiy  the  reooil  is  used,  but  it 
never  is  in  speeidL  ■  In  (ui  +  s  +  tq)  ceasing,  there  is 
a  sensible  hiss  between  the  glides  wnich  end  the  first 
syllable  and  those  which  begin  the  second,  and  the  syl- 
lable divides  during  that  hiss.  If  we  wished  to  pro- 
duce the  effect  of  doubling,  we  must  break  Uie  nias 
into  two  either  by  a  sUence  or  a  diminution  of  force,  as 
(musent).  The  same  remarks  hold  for  sonants,  buzseB, 
and  flaps,  where  we  have  a  sensible  voice  sound  during 
which  the  syllable  divides.  Syllables  may  even  divide 
during  a  vowd,  as  French  poyen,  faym^  txjuUatU 
(mleA,  f^bsAs,  valaA),  where  the  syllable  divides  duriiw 
(n,  whioh  ma^  even  he  lengthened  to  show  the  two 
laoles ;  but,  if  the  syllables  have  to  be  sung  to  notes 
with  a  pause  between  them,  we  must  douUe  the  (I), 
thus  (pal  !eA,  fat  iaAs),  as  either  (pa!  eA,  iU  aJ4)  *a  (pft 
ieA,  fa  laAs)  would  be  unintelligime.  The  sensation  of 
separate  syllables  is  alwajrs  easy.  It  is  the  essence  of 
versification,  the  oldest  form  of  literature. 

14.  Accatt  anrf  jSWpAofts. -^Generally  several  otI- 
lables  form  a  single  word,  and  in  many  Ianguage8-H[>y 
no  means  all  languages — one  syllable  m  a  word  is  ren- 
dered conspicuous.  Several  j}lanB  have  been  adopted 
for  this  purpose.  (1)  Quantity  or  length  of  syllables, 
which  seems  to  be  all  that  is  known  to  modem  Indians, 
Arabs,  and  Persians.  (2)  Heightened  or  lowered  or 
dcaoendinj;  gliding  pitch  (con  portamento)  of  one  i^l- 
table,  which  were  the  acute,  grave,  and  circumflezed 
syllables  of  Sanskrit,  Latin,  and  Greek,  the  pontioa 
of  these  sj^llables  in  a  word  there  depending  partlyon 
the  quantity  of  the  s^yllables  and  partly  on  sense ;  this 

SItch  difference  remains  in  a  more  complicated  form  in 
forwegian  and  Swedish.  (3)  Greater  force  given  to 
one  salable;  this  is  the  English,  German,  and  Italian 
"stress,"  and  from  the  end  of  the  3d  oentui^A.D., 
when  the  feeling  for  quantity  faded,  was  used  instead 
of  high  pitch  in  lAtin  and  Greek.  Tlie  modem  Italian 
and  mwlem  Greek  as  a  ^neral  rule  presen'e  the 
memoi^  of  the  syllable  which  had  the  high  pitoh 
by  giving  it  greater  force,  with  but  few  exoepUons, 
as  Italian  co^'re  ri  dere^  to  fall,  to  'laugh.  (4)  By  % 
peculiar  pronnmnation,  as  the  "  catch  *'  of  the  Danes. 
In  Fkencn  none  of  these  methods  seem  to  be  eonsrioody 
adopted.  Some  dedare  that  the  last  svllaUe  (not 
counting  mute  e)  cdtoaya  has  the  stress,  ptnors  thi^  it 
has  the  stress;  others,  again,  consider  the  streaa 
to  be  intenUonallyeven,  and  when  altered  to  depend 
mainly  on  grammatical  construction,  while  there  is 
oertuoly  a  nused  pitch,  frequently  towards  the  dose 
of  a  phrase  or  sentence,  but  sometimes  on  a  penulti* 
mate  syllaUe.   Turks  and  Japanese  have  also  evaa 
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Utieu.  AU  Uieae  modes  of  leDderiaR  a  syllable  con- 
xpicuoua  are  apt  to  be  called  "acoeat,"  the  Latin 
tniislation  of  irpoot^ia,  the  song  added  to  the  word, 
vhioh  properly  applied  to  class  (2)  only.  Where  pitch 
accent  prevailed  tnere  may  have  oeen  also  stress,  but 
that  stress  was  probably  as  little  subject  to  strict  rule 
as  alteration  of  pitch  is  in  English  speech,  where  it 
undoubtedly  exists,  without  properly  affecting  signifi- 
cation. Hence  we  may  say  roughly  that  iu  Latin  and 
Greek  piteh  was  fixed  and  streae  free,  but  in  English 
and  Germftn  Mkbb  is  fixed  and  pitch  free. 

What  acoeat  is  to  a  word,  emphnds  is  to  a  sentenoe. 
But  there  is  this  difference.  Accent  always  fitlls  on  a 
fixed  syllable  of  a  word.  Emphasis  varies  with  Uie 
word  to  be  made  conapiouous.  Emphasis  does  not  con- 
«Bt  merely  in  making  the  stressed  syllable  of  a  word 
loader.  It  depends  upon  a  number  of  most  subtle 
varieliea  of  qualities  of  tone,  length,  and  pitch  of  utter- 
ance,— ^in  short,  of  those  tricks  and  wiles  of  speech 
which  form  the  stock -tn -trade  of  actore  and  onttpts. 
The  same  words  will  mean  totally  different  thin^ 
«ooordi^  to  the  place  and  nature  of  the  emphasis 
need.  Different  nations  emphasize  differently.  To  an 
Englishman  French  emphasu  is  apt  to  seem  placed  on 
-the  wrong  word. 

15.  Intonation.— Mthoagh  musical  accent  does  not 
^Jst  in  English,  almost  eveiy  county  has  ita  peculiar 
4Dng-8ong  mode  of  utterwoe.  And  even  among  edu- 
cated men  the  ^n^-song  ma^  frequently  be  heard  in 
public  speaking,  or  in  decliuming  metiy,  or  recitation, 
•or  reading  aloud  generally.  For  these  things  no  iava- 
riable  rule  exists.  But  in  England  questions  require 
the  pitch  of  the  voice  to  be  raised,  and  affirmations  to 
be  lowered,  towards  the  end  of  a  clause.  In  Scotland 
the  pitch  is  raised  in  both  oases,  so  that  to  an  Kn^lish- 
man  a  Scotchman  seems  to  be  always  asking  questions. 

16.  AncUifguo/ Speech- Soundn. — ^What  is  heard  are 
sentences  oonaisbng  of  various  fixed  sounds  cemented 
by  gliding  sounds,  which  act  one  on  the  other,  and 
thus  become  greatly  modified.  To  construct  an  alpha- 
bet it  is  neoessaiy  nom  this  mass  to  separate  the  fixed 
elements  and  the  changing  glides,  to  (oystallise  them 
into  symbols,  and  finally  to  make  the  vsJue  of  those 
symbols  known  to  the  reader.  The  last  cannot  be 
-^ne  satisfactorily  except  bv  viva  voce  instruction,  but 
much  can  be  acoomplisoed  by  a  review  of  the  relations 
of  sounds,  made  dependent  on  the  relations  of  the 
motions  of  the  organs  of  speech  by  which  they  are  pro- 
■dnoed.  There  is  a  prelimmur  difficulty  in  defining  an 
clement.  Perhaps  position,  flatus,  whisper,  and  voice 
-are  the  only  ultimate  elements.  But  it  is  usual  to  be 
very  lax.  Thus  (p,  t,  k)  have  position  only,  (f,  Sj  sh, 
Jch)  porition  and  natoSj  (i,  a,  n,  w,  z,  zh,  gh)  position 
and  voice.  The  analysis  is  therefore  only  into  proxi- 
mate" and  not  "ultimate"  elements.  Again,  wnen  a 
new  mass  of  sound  is  presented  to  the  ear,  a  long  time 
passes  before  the  ear  becomes  snffidently  aocnstomed 
to  the  sound  to  distinguish  the  proximate  elements 
aod  their  combinations,  and  thereiore  before  the  voice 
€an  imitate  them  at  all  satisfactorily.  Hence  the  best 
pbonedsts  differ.  It  may  certainly  be  oonmdered  ira- 
posmble  from  a  knowledge  of  a  few  languages  to  oon- 
Stxuet  an  alphabet  which  will  serve  for  ul.  Neverthe- 
less a  oonaiaeration  of  some  partial  schemes  is  of  great 
Taloe  as  a  stepping-stone.  We  give  Mr.  Melville  Bell's 
flrowel  system  and  Mr.  Henry  Sweet's  alteration  of  Mr. 
H.  Bell's  consonant  system,  both  supposed  to  be  uni- 
versal, bat  nuther  properly  appreciating  AsiatiOj  Afii- 
can,  and  American-Indian  languages  and  habits  of 
speech.  AAer  these  follows  a  modification  of  a  con- 
nandly  partial  system  by  the  present  writer,  applying 
idiiefly  to  Eng^h,  Oerman,  Italian,  Spanish,  and 
fiVenfm,  with  a  few  partly  theoretical  sounds,  intro- 
<daoed  to  show  connections.  In  all  these  the  sounds 
will  be  expressed  by  palaeotype  symbols  without  an^ 
explanation  in  the  tables  themselves,  because  that  is 
fhrnished  at  better  loigth  t^n  would  there  be  possible 
in  the  alphabetioal  list  of  art.  20. 


17.  Mr.  MdviUe  SeWa  "  VMiU  ^eech"  FotoA.— These  are 
arranged  primarily  according  to  the  height  of  the  tongue, 
which  is  supposed  to  he  divided  into  "back"  and  "front'' 
or  central  part,  beyond  which  lies  the  "point."  The  heights 
Kfer  first  to  the  "  back  "  and  laatly  to  the  "  &ont,"  and  be- 
tween them  liethe  "  mixed,"  for  which  both  bac^  and  front 
are  more  raised  than  the  "  front,"  so  that  there  ia  generally 
a  hollow  between  them.  Each  eot  is  then  divided  into 
"narrow"  and  "wide,"  the  precise  meaning  of  which,  as 
stated  in  art.  4,  is  not  settled.  Finally  come  the  "rounded" 
vowels,  there  being  three  degrees  of  rounding — one  for 
"high,"one  for  "mid,"aad  one  for  "low"  tongue.  For 
convenience  here  the  back,  the  mixed,  and  the  front  are 
formed  into  separate  groups,  and  all  the  vowel  signs  are 
numbered,  being  referred  to  in  the  following  lists  by  V  and 
the  namber,  thus  V4  is  (ti),  which  iu  Ur,  Bell's  Domencla< 
tore  would  be  called  "  high-back  wide-round."  The  letters 
n,  «,  nr,  wr  at  the  heads  of  columns  mean  **  narrow,  wlde^ 
narrow-Toand,  wide-round."  , 

Mr.  MdviUe  BelPt  "  Viribte  Sp«wA"  Voad  TMe. 


These  poeitione  being  Insnfficieut,  although  supposed  to  be 
preciseiT  known,  may  be  "  modified  "  by  raising  the  tODgoe 
more  (a^)  or  lowering  It  more  (ai),  or  bringing  it  neaiex  tha 
teeth  da)  or  nearer  the  throat  <aj.  And,  even  this  not 
sufficing,  Hr.  Sweet  has  contrived  a  number  of  new  modifi- 
ers, here  passed  over.  And  with  all  this  none  of  the  sounds 
can  be  ^odooed  purely  ^roogh  any  poeltitm  without  an 
effort  of  will  dflpendent  on  a  conoeption  of  1^  sonnd.  The 
characteristic  of  the  vowel  notation  contrived  by  Vr.  Bell 
is  that  each  sign  shows  at  onoe  the  poaititm  of  the  sonnd  in 
the  Table. 

18.  Mr.  Smry  SuMff  "  Sound  Notalum"  Qmawamt  TabU, 


■S-3 


■II 


4 


VdoelesB  Consonants. 


1.  Open  

2.  Mrlded- 

8.  Shut  

4.  Haaal-... 


5.  Open  

ft.  I^ded.. 

7.  Bhat  

a  Nasal-. 


1th 
b 


Jh 
Ijh 

qjh 


th 
vlb 
tt 

,nh 


ft  J 


t 

Dh 

Yoloed  Gonsonante. 
dh 

1 
d 
n 


Bh 


ph, 
mh 


wh  f 


th  bh 
bh, 
b 
m 


These  signs  will  be  referred  to  as  S  8  c,  or  Sweet,  line  8,  ool. 
e,  giving  (n).  The  oonaonants  are  modified  in  a  similar 
manner  to  the  vowels.  GolnmuB  a.  A,  c  indicate  straits  or 
contacts  between  the  p^te  and  the  parts  of  the  tongae 
named.  By  the  "  blade "  is  meant  the  part  of  the  tongue 
between  the  "hxmt"  and  the  "point."  Mr.  Sweet's  sntoti- 
tutes  for  glottids  and  physems,  and  his  and  Kr.  Bell's  nota- 
tion of  glides  are  omitted  for  brevity.  Their  notation 
thronghont  la  entirely  diiltorent  tnm  tiiat  here  need. 

19.  A.  J.  Ellis's  pa^al  schemes,  modified  tnm  Us  ^mmA 
in  Song. 


Vtyud  THgram. 

11 
15U 

Si 

uy 

8« 

179 

ISo 

4e 

18  ce 
120 

6  B 

19  « 

U  0 

d  m 
209 
10  a 

7  ah 

21  a 
9a 

\ 

— 8-22a 

/ 

The  meaning  of  this  arrangement  is  that.  If  we  jnonounce 
the  vowels  in  the  order  of  the  numbers,  they  will  form  a 
sufficiently  unbroken  series  of  qualities  of  tone,  or,  if  eaeh 
line  be  so  pronounced  leading  to  8 = 22  a,  three  aeries  of  the 
same  kind  are  produced,  and  also  that  the  speaker  feels  that 
the  vowels  in  the  middle  Une  lie  "  between  "  the  vowels  in 
the  first  and  third  lines  between  which  they  are  written. 
These  intennediat«  characters  refer  only  to  qualities  of 
tone  and  not  to  the  vowel  poeitioDS,  as  they  apparently  did 
in  the  older  "  vowel  triangles"  from  which  the  trigram  is 
adapted.  The  arrangement  of  Mr.  Bdl  is  excellent  for 
showing  the  relations  of  the  positions,  hot  gives  no  more 
doe  to  the  relations  of  sound  than  the  indi^enaable  ratios 


Digitized  by 


Google 


400 


SPEECH-SOUNDS. 


1 :2.2  :  3,3:4,4  :5,r>:    give  to  the  musical  aens&tions  of  the  |  (bb) 
lutervais  koowu  aa  the  octave,  flftb,  fourth,  rmUO'  third,' 
and  minor  third.    Hence  the  advantage  of  this  additional  '  (brh) 
arraDgemetit.   It  will  be  refbrrfid  to  as  T  6,  tbat  is,  trigram, 
vowel  6,  or  m). 

Oonmmamt  Table. 


This  table  Till  b«  Hfen«d  to  u  C  iv  7,  or  CouBonant  talile, 
dan  i*,  ooluniD  ^  =  ixb).  Tbv  gloUids  and  ph^Ed-ma  ure 
■ufficieotly  explained  ia  art.  H,  hd^  are  here  ociiitted. 

bttlt. — Su^aU  k-tun-,  tuklifi^.  siiiiill  mpilAli,  «uid  tbo  fi^rms 
Teaulting  from  tuicihiE  t^wm  must  be  Boogbt  under  the 
buTffl  >tw^tal  of  Ite  cluss  where  the  order  of  all  tbf» 
letters  u  Hpecifted.  Bxplana.iiaiis  ara  jrreatly  oondunaed 
and  iifl^'ii  ['uuHdim]  n-iVr>  ris'<  >^  lo  Tbfl  BTHBWWMUlti^bMt' 
aud  tabli^,  or  lu  lao  txaui(ik.  'i'i'-;  ndfUiSfiA  jnrdfflReilMfe' 
of  toDgtb,  is  explaioed  in  art.  6. 


Abbreviations. 

Abbreviations. 

AB. 

Arabic. 

PL. 

Polish. 

B. 

Melville  Bell. 

PR. 

Portagaese. 

C. 

A.J.  Ellis's  consonant 
Table  (art.  19). 

S. 

Sweet's  ooDsooaots 
(art.  18). 

DN. 

Danish. 

BN. 

Sanskrit. 

E. 

A.  J.  EUis. 

BP. 

Spanish. 

E. 

English. 

St. 

Storm. 

r. 

French. 

8v. 

Sievers. 

a. 

German. 

8w. 

Sweet. 

IT. 

Italian. 

BWD. 

Swedish. 

LLB. 

Prince  Lonis-Lucien 
Bonaparte. 

T. 

A.  J.  Ellis's  vowel 
trigram  (art.  19). 

L8. 

Lowland  Scotch. 

V. 

Bell's  Tisible  ipeech 
vowels  (art.  17). 

MG. 

Modem  Greek. 

ooc 

oocasionaUy. 

A.  (a  all  a'l  a'a  aA  a'y,  a^,  a  ah.  A,  v], 

(a)       V  6,  T  8  =  T  22,  short  Q  monn,  long  b  father,  art.  6. 
(ah)     V  18,  T  7,  occ.  s  puss,  path, 
(a'i)     art.  7  i,  unanalyHd  diphthong,  ■  we,  a  si. 
(a'a)    art.  7  ii,  unanalysed  diphtiiong,  ■  dm*,  a  ban. 
(aa)  •  art.  1],  f  veat,  a  coaveDtiOoal  form, 
(a'y)    art  7  iii,  ananalyaed  o  ftvnde,  often  (i>'i). 
(a^J     or  (a)  with  higher  toiunie,  IT  and  r  short  m,  nearly 
=  (ah). 

(•)      V  10,  T  9.  B.  hears  it  in  s  father,  arms,  alms;  £. 

does  not.  Sw.  and  £.  hear  it  in  ls  father,  E.  and 

LLB.  in  F  diable,  E.  in  r  pas, 
(ah)    V  23.   B.  says  (a)  with  advanoad  tongue  =  (^a),  (a) 

on  the  road  to  (a). 

(a)  V  11,  T  10,  short  open  in  ■  ovthorlty,  long  dosed  ■ 

owl,  almost  peculiarly  s. 
(«)  V  2,  T  19.  B.  hears  it  In  K  dungeon,  motion,  oon- 
BcioHS,  abandon,  honor,  bellows.  E.  bears  It  in 
these  syllaUee  and  in  ■  parental,  capable,  capa- 
cious, China,  and  o  gabe.  Sw.  and  St.  hear  (9)  in 
all  these  cases. 

M.  {re.  reh). 
(le)     V  34,  T  6,  B  goat,  almost  peculiarly  B. 
(nh)  V  36.   B.  hears  it  as  a  Cockney  saMtitnte  for  oa,  ms 
fn  out,  now,  which  E.,  a  born  Londoner,  does  not 
know.   St.  finds  it  to  be  "  open  "  o  o,  see  (y). 

B.  (b  bh  brh,  bi,  bh,.  b). 

(b)  S  7  9 ,  C  ii  13,  art.  6,  K  6ee,  eU. 


tdh) 


(dh,) 


(HJ) 
(Dh) 


Qii) 


E. 

(e) 


(eA) 
(e) 


(9) 


8  5  jr,  C  iv  12,  o  «,  lips  flat,  not  tonching  teeth,  see 

(ph). 

C  vi  13,  used  by  Germans  to  stop  horses,  as  wo.'  is  i« 
England. 

C  ii  12,  sonant  of  (pi),  which  see,  theoretical. 
S6g,  sonant  of  (phi),  which  see,  theoretical. 
C  ii  11,  sonant  of  (P),  which  see,  theoretical. 

(0  Oh,  o'r,  5  ^h,  f,  f h). 

V  12,  T  11,  E  knot,  almost  peculiarly  e,  replaced  on 
the  CSontineat  by  (o,  oh,  oh),  which  see. 

V  24.  B.  calls  It  an  advanced  (o),  that  is  >  ,o),  and 
heats  it  as  regular  short  Irish-iinglish  o,  Coi^n^ 
eA,  American  Chio^o.  Sw.  hears  it  in  swoson. 
Sv.  gives  no  example.   E.  does  not  know  it. 

art.  7 1,  diphthong  ■  fMl,  by  some  taken  as  (A't). 

reverted  (s),  the  nnderpartof  the  point  of  the  tongne 
against  the  palate.  St'  hears  it  in  East  Norwe- 
gian bone  and  also  in  bwd. 

reverted  (sb),  8N.  ^  the  under  part  of  the  point  <d 

the  tongue  ag^nst  the  palate,  but  lower  than  for 

({)  and  pointing  farther  back,  see  (ij). 
buEz  of  ((),  theoretical, 
reverted  (Eh),buzs  of  (ch),  see  {D}). 

(d  dj  dh  4j)      dh^,  (f,  D  DJ  Dh,  D  Ifl). 

S  7  c  C  ii  8,  ■  doe,  sonant  of  (t),  which  see. 

art.  12,  K  jD(i]Tingi  consonantal  diphthong  =  (djzhj), 
nsnally  assnmed  as  (dzb),  and  also  as  bn  ^  for 
which  see  (gj),  and  AB      which  Lepsins  tUnka 

was  also  once  (gj).  , 
S  5  d,  C  iv  10,  X  lAen,  Ma  i,  ar  j.  buzz  of  (tb),  bc* 
(dhj. 

Cii  6,  Hnngariau  gyongy,  pearl,  art.  12. 

87  d,C  ii  9,  p  floux.tipof  tongud  against  gums,  used 

in  some  midland  and  northern  s  dialects  before 

T,  -«r. 

C  iv  10,  BP  lid,  lisped  (z),  retracted  (db). 

AK  ^Ji  (daad),deecribedby  Lepsiusascloseemphatio 
(.^1'),  see  {a,  t,  s)  and  especially  (K). 

C  ii  7,  reverted  or  cerebral  SN  common  in  south- 
west England,  in  connection  with  (b),  which  see, 
by  some  taken  to  be  retracted  (A,),  puent  of  K  (d). 

a  reverted  consonantal  diphthongs  (D-|-fh),  heora 
in  Wiltshire  (ihdj)  ridge. 

reverted  (dh),  nnder  part  of  point  of  tongue  against 
teeth,  theoretical. 

Irish  Gaelic  dair,  an  oak,  "  broad "  post-aspirated 
Bonant.  The  place  of  tip  of  tongue  unimportant, 
but  generally  taken  as  dental  or  interdental.  Eb> 
sential  points,  tongne  laterally  expanded  and 
slack,  bock  raised,  leaving  a  hollow  "fVont." 
Followed  by  a  slow  voice  glide,  resembling  a  pre- 
ponderating B  (sh)  mixed  with  (gh).  This  glide, 
oconrring  between  a  sonant  and  a  vowel,  is  elosco' 
at  first  tiian  for  an  wdinary  buss  and  then  more 
open.  Constantly  nsed  for  (dh)  by  Irish  speakei* 
of  B.   [Lecky,  MA.  omimnnlcatioD.] 

Irish  Gaelic  den,  palatalised  or  slender  (b);  i^dft 
from  it  like  preponderating  (j)  mixed  with  (s)^ 
[Le<^y,  MS.  commnnication.] 

(e  eA,  «r,  B,  8  ah,  9\  »  eh,     a,  a'o). 

V  30,  T  4,  B  net,  hp  e,  medial  between  r  and  rr  close 
and  open  (e,  B),  often  (x)  in  dialectal  e.  B.  hears  it 
only  long  in  e  there.  Sw.  gives  f  pdre,  which  E. 
hears  with  (bb).  Sv.  gives  B  men,  o  manner,  oikre, 
DK  tne.  LLB.  bears  it  always  and  only  In  nnoc- 
oented  it  syllables. 

art  11,  orinasal,  P  vtn,  conventional  symbol. 

V  29,  T  3,  P  d«,  O  Are.  B.  says  it  is  found  in  R 
always  and  only  in  the  vanish  (ee'j),art6;  but  E. 
hears  the  vanish  from  received  speakers  only  in 
the  pause,  otherwise  be  frequently  hears  (ee)  with* 
out  vanish.  Sw.,  Sv.,  and  St  do  not  admit  (ee)  in 
■  without  vanish. 

V  33,  T  5.  B.  considers  it  the  r^Iar  b  sound  in 
net,  see  (e).  E.  bears  it  long  in  o  qojche,  r  bfte, 
IT  open  e.  8w.  hears  it  in  B  air,  L8  men,  r  tm. 
(vEA).  Sv.  also  in  dh,  lara. 

V17,TaO.  E.hear8itlnhlBantit,whiehB.WT0te 
(nxt)  from  K^s  dictation;  aiany  think  are 
used  respectively  in  B  acoeoted  and  unaooented 
syllables  where  K  hears  (», «),  and  he  is  very 
familiar  with  (x)  indialecta.  Sv.  gives  "stage  e* 
gabe,  DN  normal  gavs,  bwd  gosss. 

1  AvUMteiWIoIopfe.-  LiNeUtnde^Mvel^p.  42. 
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M)  T21.  Sw.  gives  aotrd,  where  Rhean  (9).  B.hewd 
it  ool;  in  Somentit  sir  and  Cockner  prany;  the 
wbole  effect  of  the  first  appears  to  £.  doe  to  Somer- 
Mt  (R),  the  second  he  does  not  know. 

{a')     intemediate  between  (e)  and  (i),  written    in  Hr. 

GlwoithVe  West-Somenet  gnunmar,  a  very  com- 
mon and  characteristic  souod  in  the  dialect,  hut 
difBcnlt  and  strange  heyond  it. 

(»}  V  31,  T  17.  F  fra,  pen.  B.  hears  it  in  f  dit,  bdt  and 
in  LS.  E.  hflUB  it  long  in  a  hiUUe.  Sv.  says  the  g 
flonud  is  (era),  not  (9»),  see  (j). 

(•h)  T  B.  hears  it  long  in  r  ptfur,  o  achSne,  etc.,  short 
in  F  jewne,  o  stocke.  £.  bears  {99)  in  sehone  and 
((B)  in  the  rest.  Bee  St.  in  (7). 

(•1)  lutnmediate  between  (0)  and  (<s},  a  common  west 
Somerset  sound;  possibly  St.'s  "open  O  it."  See 
nnder  (y). 

(fe)  y  5,  T  21.  B.  hears  it  in  B  done,  yowng,  up,  tuio- 
pence.  where  it  aoands  dialectal  to  who  heata 
(e),  which  see. 

(■*«)    art.  7  ix,  acute  incboaat  diphthong. 

P.  tf,J). 

it)       8  1 1,  C  iii  11,  s/eel,  lower  lip  against  npper  teeth. 

(j)  a  tnxoad  f,a  modifier,  laxly  used;  see  mate  and  so- 
nant (kj,  fcji,  lateral  flap  {\}),  nasals  (nj,  dj)  and 
ooneonaul  diphthongs  (ty  dj,  tj  ry). 

G.  (ff  kJ  gh  pj  gjh  grh  gio  gwh,  G  oh). 
(K)      STo,  u  ii  3,  art.  8,  E^ape,  9sg. 

(g|)     87(,Cli5,ni  fr.  aonantctffk;),  which  mc^  and  also 

(gh}  8  5  a,  C  iv  3,  mid  o  ta^e,  bnxK  of  (kh),  which  see,  and 
also  (gjh,  gwfa). 

(sl)  C  ii  4,  IT  la  gAtanda,  sonant  of  (^),  which  see,  for- 
merly common  in  E  before  (a^  a),  as  fward,  gar- 
rison, now  generally  preserved  in  girl,  even  in  the 
vulgar  form  (Rjffil). 

(gjh)  C  iv  4,  mid  a  aiepe,  bozz  of  (hjh),  which  see,  con- 
ftised  by  Oermsns  themselves  with  ( j),  palatalised 
(gh). 

(sA)  CTi3,AB^  (grhiin),or(gh)  with  the nvnlaslightly 

trilled,  flreqnent  Dutch  g,  uo  y  before  (a,  o,  n)  lo 
a  mild  form;  Lepsins  tekee  the  ab  sound  to  be 
(oh),  which  see. 
(gw)    art  12,  C  ii  2,  B  muio,  sonant  <^  (k«),  which  see ; 

the  positions  for  (g)  and  (w)  are  assuBwd  at  the 
same  time. 

(gvh)  C  iv  !^  a  aape,  fnge,  sonant  of  (kwh),  which  see ;  la- 
bialized (gh)  after  (u). 
(o)      C  ii  1,  sonant  of  (k),  which  see,  tfaeoxetieal. 
(oh)    bun  of  (g),  see  above  under  (grfa). 

H.  (h  'h  'h  th,  A,  H.  Hlh). 

(fa)  when  no  letter,  and,  at  most,  some  sign  precedes, 
naed  for  the  Dnutaijied  pfkysem,  art.  5;  after  a 
letter  very  Inly  lued  as  a  modiflei  of  vimels  (ah 
oh),  and  cnuonantal  htaes  or  bnnes  (th  dh  ah  ah 
kh  gh),  etc 

(*h)     simple  flatus,  the  (h)  omitted  when  another  letter 

precedes,  as  in  the  recoil  (lusp')  hap,  art.  8. 
Ch)     the  orndest  voice  pndnoible,  opposed  to  (*h),  the  (h) 

omitted  in  the  voieed  leooil  (ded')  dead,  art  8,  and 

in  (n,  'm,  'n,  'r)  syUabic 
(th)     Bnack  or  click,  art.  2,  (1),  the  (h)  is  omitted  after 

consonants  showing  the  clicking  parts,  as  (Kt,  til, 

«at,  ttt,  Tt)  guttnnd,  paUtal,  nnilatenl,  dental. 

UM  lererted  eUdk,  see  the  tamed  nnmerala  (8  f 

1 9  8}f  which  are  used  for  brevity. 
(A)      an  5,  physem  (2),  the  ab  -  (Aaa),  or  "  wheese." 

(S)  art  5,  physem  (1),  the  "Jnl"  or  nnflated  aspirate, 
used  as  post-aqplrate  after  Indiu  sonants,  as  m 
«|(bHe). 

(Klh)  jerked  flatus  wit^  gradual  glottid,  art.  5,  physem  (1), 
the  nsnal  aspirate  of  Scotland  and  Qermany,  and 

tiie  Indian  post-aspirate  after  mutes,  thns  sn  ^ 

H  'Vare  (kHih,  ^tHih,  (path),  v^ally  written  U, 

tk,  pk,  but  not  to  he  cmftiaed  vith  the  palaeotype 

(kh,tii,ph). 

I.  0  !8  iU,  I  <i,  i). 

(i)  V  25,  T  1,  short  F  ftl  (very  ditfei^nt  from  B  ffll), 
long  E  feel. 

(fia)      art,  7  iv,  typical  initial  weak  (i)  diphthong,  often 
emfiued  with  (Ja). 
art.  7  vii,  typical  murmur  diphthong  with  following 
permiteive  trill. 
(O        V  28,  T  2.  B  kntt,  almost  pecnliarly  E  and  loelandich 
Vol.  XXII.— 1132 


(kh) 


but  often  heard  in  Germany ;  long  E  (ii)  is  often 
replaced  by  (ti),  especially  before  and  after  [r/  and 
in  singing. 

(ii)      art.  7  iz,  ^pical  grave  inchoant  diphthong. 

(I)      y  £7.  B.  Sears  it  in  o  fiber,  glfick;  Sw.  in  F  lane* 

where  B.  heaia  (y) ;  E.  inclines  to  (i)  in  a,  but  Sv. 

thinks  ditforently,  see  (y). 

J.  (j  'jj,  JJh)- 

( J)  a  modifier,  symbol  of  palatalization,  art.  12,  but  thl* 
simnltaneoos  palatal  action  is  constantly  ctmftised 
with  snooeesive  (j,  V). 

CJ)  art.  7  viii,  nsed  to  ez^wss  the  vanish  of  (ce,  e)  to- 
wards (i),  ending  in  tui  ^pronch  to  the  consonant 
(J),  thus  (eey,  e-j). 

(j)  or  (j)  without  a  dot,  marks  a  semipalatalization,  the 
tongue  being  only  approximated  to  Ute  palatalis- 
ing position,  observed  in  several  Uralio  languages 
by  LLB.  ^ 

(J)      S  6  ^  C  iv  5,  E  yea. 

( Jh)  S  1  b,  C  iii  6,  B  ftew,  ftne  (jhia),  hiss  of  f  j)  very  dose 
to  flated  (Hi),  art.  4. 

K.  (k     kh     kjh  krh  kw  ktoh,  K  Kh). 
(k)     8  3  0,  C  i  3,  E  cape,  perfectiy  mute,  art.  & 
(ki)     886,016,  BN  %  ti)e''baok"  and  "front"  of  th« 

tongne  lirought  closely  into  tiie  ( k)  and  ( j)  posi- 
tions, forming  a  comjdete  stop ;  the  "  point "  may 
rest  against  the  lower  gums,  and  had  better  do  so 
to  avoid  the  jump  up  to  (tj)  chest,  with  which  this 
mnte  is  constantly  confused ;  bnt  (Q)  is  more  like 
V  (k}H|h)or  post-aspirated  (kj),  which  supplies 
the  necessary  hiss. 
S 1  a,  C  iii  3,  G  datA,  sp  J,  see  (kjh  kwh). 
Ci4,  iTla  cAiave,  palatalized  (k),  art.  12.  In  the 
17th  and  18th  centuries  constantly  nsed  in  b  be- 
fore (a,  »),  it  may  be  now  constantly  heard  in  Lon- 
don before  ou  in  count,  called  (l^B'unt),  or  finer 
(kj^unt)  for  (ka'uQt). 
C  Iii  4,  o  teie4,  palatalized  (kh),  confhsedwlth  (jh> 
by  German  theorists,  bnt  the  back  of  the  tongne 
is  higher  for  (kjh).  English  people  confuse  it 
with  concave  (sh),  which  it  ought  never  to  ap- 
proach, thou^  it  comes  near  convex  (slg).  Either 
(kjh)  or  (kih),  the  hiss  of  (kj),  which  was  not  dis- 
tinguished Arom  (Jh),  was  the  original  sn  now 
called  (sh)  and  confused  with  ^,  properly  (sh). 
SCO  nnder  C. 

C  V  3,  ab  ^  a  (kh)  with  the  nvnla  slightly  trilled,. 

as  in  Dnteh  eft;  Lepdns  considers  both  to  be 

(Kh). 

C  i  2,  artL  12,  E  gueen  (kwiin),  not  (kwiin). 
Ciii  2,  LB  quhat  (kwhat),  G  ancA,  hack,  art.  12  labi- 
alised  (kh). 

Cil,  AS  ^  (Koof ),  thetongnegreatly  retracted  and 

wedged  against  the  nvnla.  Lepsins  oon^ders  the 
proper  sound  of  ab  j  to  be  (a),  the  sonant  of  (K). 

By  Syrian  iXohammedana  and  crften  by  EoiH 
tians  the  J  is  lost  or  rather  becomes  hamza  (^aa 

(;aa'*^  for  (xaaia)  sidd.  "Emidiatie"  chaiaeter 
attavMiesto  ARvirP^*^  here  written  (k 
krh  grh  I  d  «  s),  wElch  Lepsius  takes  to  have  the 
values  (G  KH  Gh  .,d',  .^V,  *^  .dh*)  respectively  ; 
this  "  connsts  in  a  modillo^on  of  the  vowel  by 
narrowing  [the  paasage  below]  the  soft  palate 
these  letters  are  called  "high"  by  the  Arabs  be- 
cause of  this  very  high  back  of  the  ton^e.  They 
call  the  emphatic  prononoiation  "thick,  rough, 
&tty."  In  £act  (a)  becomes  (a),  (o)  remains,  (e,  i) 
become  (e,  ti),  (o)  is  scarcely  changed.  Euro- 
peans recognize  the  consonants  mainly  by  this 
vowel  change. 

(Mh)  hiss  of  (e),  considered  hj  Lepsins  to  be  the  pn^ier 
sound  of  what  is  here  written  as  (krh). 

L.  (I  U  Uh    U  1<  l»h,  1.  J     ;  Oi.  L  Lh,  I  Ij,  I  [h. 

(1)  SSc,  C  viii  8,  art.  10,  E  gaU,  tip  of  the  tongue  far 
behind  the  gums,  replaced  on  the  Continent  by 

(b)  S6fr.  Sw.  says  "  (1)  formed  in  the  place  of  <j),"  and 
hears  it  in  it  gli,  bp  U,  PB  where  LLB.  and  E. 
hear  (Ij). 

(ifii)  82b.  B.  says  it  is  "a  variety  of  defective  1,"  theo- 
retical. 

(Ih)  82c,  C  vii  8,  fiated  (1\  not  Welsh  U.  K  hears  it  be- 
fore (t)  in  felt,  as  (fftlbt).  E.  hears  no  trace  of  it^ 
any  more  than  he  hean  ("e)  in  (wet). 


(krh) 


(kw) 
(kwh) 

(K) 
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<U)  Cviiie,  art.  12.  it gli,  bp  U,  pbIA.  LLB.and  E.  hear 
this  as  a  palatalized  s  (1),  notCoDtioeatal  (JJ,  tho 
palataliz^on  having  retracted  the  (J). 

<1*}     Cviil  e,  voiced  form  or  haa  of  noilateral  Welsh  U, 

see  (13h). 

iXih)  C  vU8,  or  more  couveaiently  (IhhJ,  Welsh  Uali ;  put 
tongue  in  poaitioD  for  (1),  raise  the  left  side  to 
touch  the  palate,  let  flatos  escape  by  tiie  rlRbt  side.  I 
The  tongue  is  theo  ia  the  position  assumed  after  ' 
making  the  unilateral  click  [tj3t)>  Bee  (lb)  under 
H.  This  unilaterality  is  iuBisted  on  by  Sales- 
bury,!  and  E.  was  tUaa  taught  in  Wales.  Sw.^  also 
insists  on  it   Some  Welshmeu  do  not. 

X'l)  E  little,  syllabic  (1),  the  voloe  of  the  lateral  flap  suf- 
ficing to  form  a  syllable  when  final. 

(J)  S  6  d,  C  Tiii9,  F  Zait,the  tip  of  the  toague  against 
the  gams,  as  is  usual  out  of  England. 

Ufa)    S2({,  Cvii9,  fti^  <,1),  ooc  w  peuple. 

S6a,  PL  guttural  or  "barred"  ^  that  is,  I  with  a 
slanting  line  drawn  through  it.  The  back  of 
tongue  is  raised  as  high  as  for  (e).  St.*  finds  R  I 
aft^  a  vowel  io  the  same  syllable  half  guttora) ; 
this  is  unknown  to  Englisbtnea. 

(Oi)  SSa.  B.  oalte  it  "the  hiss  of  a  water-fowl,"  the  hiss 
of  (I),  theoretical. 

(l)  C  viii  7,  reverted  I,  the  onderpart  of  tbe  point  of  the 
tongue  coming  against  the  hard  palate,  used  In 
conjunction  with  (b)  io  southwest  England,  as 
vorid  (wsbd'l).  Those  who  used  retracted  {r,) 
say  (w»r,d,'I,). 

iLh)    Cvii7,  Hated  form  of  (l),  theoretical. 

<1)  Irish  Gaelic  "  broad  "  U,  as  in  alt  (the  I  being  written 
singly  because  of  the  following  t;  at  the  eod  of 
a  worid  it  is  always  written  If),  tongue  in  the  same 
position  as  for  (b ),  which  see,  bat  with  the  lateral 
emission  of  the  I  class.  [Lecky,  US.  eommunioa- 
tion.} 

Irish  Gaelic  "  slender  "  0,  as  in  Irish  Gaelic,  miU  ; 
this  bears  the  same  relation  to  (I)  as  (Q)dofleto(t), 
see  (ti ).   [Lecky,  HS.  oommnnication.] 

'(l)      turned  1,  the  gradtul  glottid,  art.  6. 

'([fa)  an  exaggerated  form  of  the  gradual  glottid,  art.  5,  and 
see  (Hib)  under  H. 

<i)  turned  L,  dn  ret,  glottal  r.  Donders  says  "  sing  a 
note  as  deep  as  possible,  and  then  try  to  sing  a 
lower  one,  the  voice  will  be  replaced  by  a  peculiar 
crackling  noise,"  whloh  is  (i) ;  it  is  the  common 
form  of  DN  r. 

M.  (m  mh 'm  k). 

(m)     S8|r,  Cz  13,  art.  II,  K  wummiog. 

(mh)   8  4  0.  C  is  13,  flated  form  <^  (m).  B.  hears  it  before 

mutes  in  plaee  of  (m),  as  otmp  (kambp) ;  E.  does 

not,  art.  11. 
<'m)    syllabic  m,  e  chasm  (ktez'm). 

(k)  turned  K,  C  vl  12,  e  defective  r  in  vewy  (veHi)  very, 
diflrerine  from  (brh)  by  having  tight  and  fiat  in 
place  of  loose  and  round  Upe,mth  minate  Instead 
ot  oonsiderable  excursions  of  the  flap. 

N.  fn     nh  ly,  ^n  ^nb,  'n,  N,  it  nj). 
in)      88c,Cz8,E  no,  tongue  as  for(t),  mouth  open  or 
closed  indlfierently,  as  the  tongue  is  an  effectual 
atop,  art.  11. 

{d})  a  nasalized  ^]}),  which  those  take  to  be  rr  jrn  who 
assume  rr    t»  be  (U),  see  (nj,  qj). 

^Dh)  Sic,  ClzS,  flated  (n),  used  in  Cumberland  for 
initial  fai,  in  teow  (nhoo).  B.  faean  it  before 
motes,  as  In  beat  (bsnlit) ;  E.  does  not,  see  art. 

>(qj)  oaBaliaed  (dj),  the  tongue  Ilea  alongtbe  palate  in  the 
same  way  as  for  (dj),  but  the  naul  pesBages  are 
now  open.  LLB.  and  E,  hear  it  as  fttlatalised  a 
(n),  not  (,n).  iT^8Pff,pB«b,r0ii.  St.*  takes 
the  p  Bound  tobe  (qj).  £.  has  not  detooted  (qj) 
in  native  r  speakers,  after  long-oontinnod  express 
observatitm. 
SSdiCxS,  vn^n,  tongneongmDB. 

l,iUi)   8 4  d,  C  1x9,  flated  (,n),  theoretioal. 

Pa)     i^llabic  (n),  s  op«n  (oop'n). 

<*)  C  z  7,  reverted  (n),  tongue  as  for  (t),  bn  ^  sootfa- 
weat  X  n  In  connection  with  (b),  as  (haBN)  ran. 

^)  Irish  Gaelic  "broad"  as  in  drsnt  (Oie  n  not 
doubled  because  of  fidlowing  t),  tongue  as  for  (t,  i), 
irtiich  see,  but  with  nasal  passages  open.  [Lecky, 
MS.  oommunieation.] 

1  Wdik  PronuneiaUon.  1560. 

s  '•Spoken  North  WeWi,"  In  ntma  PkOoL  Soe.,  1882-81,  p.  418. 
«  ggiOte  PhOetagie:  I.  IMeU!ba%de  BpraeHe.ip.  li. 


(nj)  this  bears  the  same  relation  to  (rt)  that  (tj)  doesbk 
(11,  Irish  Gaelic  "slender"  m,  as  in  biaa.  [hakj, 
MS.  communication.] 

O.  (o  oh     6y,  0  oh). 
(o)      V8,T1S,  short  it  open  9,  nd,  long  in  Bm  (001), 

which  is  fitst  degrading  in  London  to  (aa**). 
(oh)    V  20.   Sw.  and  Sv.  bear  (oh)  and  neither  (o)  nor  [oh) 
in  F  homme,  which  E.  hears  as  (om),  very  difibreut 
from  E  (am).   B.  hears  (oh)  in  colloquial  eloqueoo& 
philosophr,  opinion,  uoA  American  whole,  tnall  of 
which  E.  hears  (0). 
(oa)     art.  11,  F  vont,  a  conventional  form,  not  to  be  con- 
fused with  (a&). 
(6y)     art.  7  iii,  theoretic  form  of  o  eu,  see  (a'y). 
(o)      V  7,  T  13.   B.  hears  it  short  in  s  goer,  mumr ;  E.  ia 
poetic,  following.    B.  faean  it  when  long  in  ■ 
uways  and  only  with  the  vanish  (m*w},  art.  8,  arb 
7  viii.   E.  hears  (oo'w)  in  the  pause,  but  othenriw 
generally  (00),  and  (dim)  is  always  erroneou. 
(oh)    T.  19.   B.  says  this  is  a  mixture  of  (0)  with  (1}  or  ii 
(0)  with  advanced  tongue,  that  is,  (,o) ;  he  hears  it 
in  r  hommo  (ohm),  where  E.  hears  (om),  see  (irit). 

CE.  ((B  oei  ce'y,  oe  te'u,  <E,  »  a>). 
1)     T  32,  T 18,  r  vsaf,  o  boeke.  See  8v.  nndu  (y). 
art  11,  orinasal  f  m,  chacan,  oonventional  lyinbdl. 
art.  7  iii. 

V  1.  B.  hears  it  in  Scotch  Gaelic  laogh ;  it  may  be 
produced  by  saying  (uu)  and  suddenly  opening 
the  mouth,  see  (os'u.). 
acute  inehoant  diphthong,  art.  7  iz,  or  (uu),  begun 
with  the  mouth  open  and  without  intern^  round- 
ing, very  common  In  Math  Lanoashire  and 
Cheshire. 

V  9.  B.  makes  it  the  **  narrow  "  form  of  (a),  and  the 
regular  form  of  L8  up,  come ;  Sw.  ooe.  u  form. 

V  as.  B.  hears  it  as  the  regular  B  sound  of  <r,  <r,  sr. 
8w.  hears  it  in  the  fint  element  ti  how  (mni, 
which  E  flnds  dialectal. 

a  dialectal  southwest  English  sound  of  (x)  tfarongk 
which  a  sound  of  (a,  9)  seems  to  run,  and  usnslly 
appreciated  as  the  latter. 


(a) 

(<BA) 

(cB'y) 
(») 


(at-n) 


(a) 

(80) 


(») 


P 

(P) 

(ph) 


(prh) 

(Pi) 

(phi) 

(P) 


.  (p  ph  prh,  pi,  ph„  P). 
8  39,  Cf  13,  Ki>oesing,  perfectiy  mute,  art.  8. 
8  1  0,  C  iii  12,  Hungarian  /,  no  f,  an  (f)  apoken  by 
the  lips  only  without  the  teeth,  mouth  in  poeitioB 
for  blowing  to  cool,  flated  form  of  (bh),  which  see. 
C  V  13,  flated  form  of  (brh),  common  with  babies  be- 
fore they  can  apeak. 
01 12,  mute  of  (ph),  the  lips  closed  flat  to  form  a  oob- 

plete  stop,  theoretical. 
6  2g,  middle  of  lipe  in  contact,  flatus  expelled  tnm 

each  comer  of  the  moutii,  theoretical. 
C  1 11.  mute  of  (f)  lower  lip  forming  a  complete  stop 
with  upper  teeth,  theoretical. 

Q.    (q  q.t  q.;h  qh  qj). 
(q)     8  8  a,  0  X  3,  EsiniTer.  finger,  (g)  with  nasal  p»Bi(«B 
open. 

(qj)  8  8  i,  C  z  6,  BN  It,  nasal  of  the  palatal  aeries,  aea  (kj 
g  J).  Bopp  considers  it  to  be  F  ^n,  and  Sv.  heais  it 
in  r  and  rr  jrn.  bp  ff,  pb  nA,  in  all  of  which  LLB. 
and  K  hear  (qj)  only. 

(qjh)   8  4ft,  dated  (q  j),  theoretical. 

(qh)  8  4  a,  C  ix  8,  fiated  (q).  B.  hears  it  before  mutes,  m 
rink  (eiqfak) ;  B.  does  not,  art  11. 

(qJ)     0  X  ^  palatalized  (q),  diflkrent  from  tq  j). 

R  (r  rh  rsh,  ro  Toh,  xr  ^rh  ^Voy  r  rh  rw,  ro,  b  Bo, 
(r)       C  vi  8,  E  ring,  tip  of  tongue  fkr  behind  gums,  taf 

weak  io  England,  strong  in  Scotland  and  It^y. 
(rfa)     C  V  8,  flated  form  of  (r). 

(rsfa)  Pl  prves,  tongue  in  poaition  for  (sh)  with  point 
flapped. 

(ra)  8  5  e,  C  ii  8,  imperfect  (d),  the  tongne  not  quite  in 
contact,  almost  (sfaj ) ;  imperfect  (r),  the  flap  being 
omitted,  considered  by  B.  and  8w.  aa  normal  (r), 
a  sign  for  flapping  being  added  where  a  trill  is 
lued.  8v.  mskeexr  before  a  Towel  regularly  (a)* 
To  E.,  a  bom  Londoner  (ro),  before  a  vowel  b  vstf 
difficult  to  utter. 

(roh)   Sic,  flated  (r^),  theoretical. 

(,r)      C  vi  9,  bp  rey,  IT      fully  trilled  r  with  the  p^t«f 

the  tongue  advanced  to  the  gums, 
drh)     C  V  9.  flated  U^),  occ  F  nfttre. 
(^to)    alveolar  unflapped  (^r),  see  (r^),  possibly  the  "soft" 

BP  r  in  amar,  arado,  breve, 
(r)      C  vi  SL  Parisian  Paris,  uvular  r,  art  10  (3),  re- 

lembiing  (grh). 
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<!*) 


<»<.) 
W 

S. 
<•> 

<ih) 

<•) 

<4} 

T. 

<t) 
<«) 


<vt} 


■<th,) 
<«) 

ivy 


C  ▼  3,  flated  (r),  coduboo  ss  a  a  final  r  in  the  pause, 
and  then  greatiy  reaembling  a  faiot  |krh). 

C  Ti  2,  labialixed  aTnlaT(r),  regular  in  Northomber- 
land. 

nn trilled  htuUt  (r),  heard  fointly  between  Towela 
in  Northamberland,  in  very,  merry  (vaVot,  nia>roi}, 
almost  (T'ai,  m'ai),  like  it  tai,  mm. 

Gvi  7,  reverted  or  cerebral  r,  the  nnderpart  of  the 
point  of  the  tongue  brought  near  the  palate,  and, 
according  to  £.'«  observa^ons,  allowed  to  flap,  bat 
constantly  asaerted  to  be  onflapped,  see  (Bo).  Com- 
mon in  modem  Indian,  not  in  bn,  and  found  In 
Norway  and  Sweden.*  The  characteristic  of  aonth 
of  England  dialeetel  apeeoh,  and  parent  of  re- 
ceived ■  r  and  the  Tooai  degmetation  of  r,  art  7 
viL   By  Ktme  considered  as  greatly  retiacted  (r*). 

C  iv  7  nnflapped  varied  of  (bT,  supposed  to  prevail 
for  (b),  which  see. 

art.  7  vii,  fally  degenerated  vocal  (s),  which  may  be 
fidUmed  pennissively  by  a  trilled  or  flatted  (r), 
forming  the  mnnnar  diphthongs. 

(b  sh  bI^  ig,  x8  ^8fa,  <, 

Sl^C  iii  9,  Bical,  hi««iag,  with  a  convex  tongue 
forming  a  central  stonit,  ute  sides  being  held  firmly 
by  the  palate  and  teeth,  point  tense  and  un- 
rnffled,  with  many  unoonscdons  varieties. 

81  /,  C  iii  7,  K  roA,  tongue  retracted  in  respect  to 
(i),  upper  surface  rather  hollowed  than  convex,  sec 
(A,  du)  and  occ-  lips  projected,  as  ■  hnak  (hedi*). 

C  ul  i,-Uh)  with  convex  tongue,  tip  somewhat  de- 


pressed, second  element  in  (tj     QitU)t  High  a  « 
iniUal  before  p,  ^  as  a^eo,  ftebBn,  where  (ah) 
is  not  admissible. 
C  iii  6  PL  ko*',  palatalised  fs),  ut.  12. 
C  lit  9,  point  of  tongne  advuoed  nearly  to  teeth. 
LLB.  hears  it  in  Tuscan  sharp  rr  lo  sio,  usually 
taken  as  Ut^o). 
advanced  (sbj),  tongue  convex  and  nearer  the  pal- 
ate.  LLB.  hears  it  In  Tuscan  peoe  (p^^s),  and 
considers  it  the  only  proper  sound  of  it  o  before  e 
and  t,  which  is  QSuaOy  assumed  to  be  («t,Bb)  or 
(vtl) ;  bat  an  Englishman's  (V)  ia  quite  intelligible. 
AR.  ^  itaoA),  acoording  to  Ijepsias  a  close  em- 
phatic I  or  (.81),  see  (k)  and  (d,  t,  z). 

Irish  Gaelic  oiste  (,kj*Jl}tiCi)  treasure,  «  of  the 
sameMriea  aa  (tj),  which  see.  [Lecky,  US.  com- 
numication.] 

(t«th  ti,  A  th^,    T13,  ttj). 

S  3  c,  C  i  8,  S  too,  tip  of  the  tongue  for  behind  the 
gums,  generated  by  reverted  (t),  with  whidi  it 
is  oonftned  by  Indiuu,  who  use  their  cerebral  V  V 

for  ■  (t,  d). 

E  cAeet  =  (tpsbj ),  art.  12,  not  to  be  eonfonnded  witii 
(kj),  which  see. 

8  1  tf,  C  iii  10,  B  ihia,  Icelandic  )>,  MQ  «,  ab 
point  of  tongue  against  back  of  front  teeth,  hiss 
produced  by  flatus  escaping  between  tongae  and 
teeth,  not  neceasarily  between  the  interatioea  of 
the  teeth,  as  Sw.  says. 

C  i  ^  Hungarian  tg,  palBtallaed  (t),  art.  12;  see  (ij) 

SSd;0i9,r  (MiUBoal  Continental  alveolar  I,  witb 
the  tongae  against  gams,  on  %  found  in  some 
midland  and  northern  K  dialects  befbre  r  or  -er, 
see  (,d). 

C  ill  10,  BP  a  everywhere,  and  e  before  e,  i,  vos 
aopo,  oeofo  einto,  Ih^ed  (s),  tongae  against  gums, 
and  hence  a  retiaeted  (tb),  see  (db,).  LLB.  hears 
it  In  IT  virio,  where  It  is  genendly  asanmed  to  be 

iM. 

AS  4  ((aad).  which  Lcpeioa  dcsorlbee  as  a  dote 
emphatic  (.4^),  see  (k). 

C  i  7,  reverted  or  cerebral  es  %,  with  underpart  of 
the  point  of  the  tongae  gainst  the  palate,  common 
in  soatbweet  a  In  connection  with  {b),  parent  of 
received  k  (t). 

consonantal  dii^iaiong = (Tgh),  heard  In  Wiltshire  in 
connection  with  (b),  as  (■Bi3>rlch. 

Irish  Oaelie  "  broad  "  post-aspirated  mute,  as  in  Irish 
Gaelic  alt,  t6,  HL  The  place  of  the  tip  of  the 
tongae  is  apparMitly  unimportant,  but  it  is  gene- 
rally airamed  to  m  dental  or  Interdental.  The 
BMential  points  are  that  the  tongae  is  laterally 
ezpondeA  aad  slack,  while  the  bade  is  miaed, 
having  a  hoUow  in  the  "  fkont"  It  ia  followed 

■  JlvliM*>iMolivie.'I.iNiMaidf4^rae*^pw4. 


a  slow  flated  glide,  while  the  position  changes  to 
that  of  the  vowel,  resembling  a  greatly  predomi- 
nating (th)  mixed  with  (kh).  The  voice  is  not 
put  on  till  the  vowel  position  is  reached.  This  is 
constantly  used  for  (l^j  by, Irish  speakers  of  Eng- 
ILah.  [Xjocky,  MS.  communication.] 
(tJ)  Irish  Gaelic  "slender"  form  of  post-aspirated  mute, 
OS  in  ailt,  of  a  knuckle ;  the  tongue  is  spreading 
and  slack  ;  the  part  neaieet  to  the  palate  is  about 
an  Inch  on  the  inner  side  of  the  tip,  being  more 
towards  the  back  than  in  the  position  for  (s),  the 
"front"  being  also  raised;  the  tip  is  not  tnmed 
up  and  its  position  is  unimportant.  The  glide  of 
the  pobt-aspiraUon  sounds  like  a  predominating 
(Jh)  mixed  witii  (a),  being  tighter  at  first  and 
looset  afterwards  thsn  tiie  b  (jh).  [Leoky,  MB, 
communication.] 

U.  fu  Oa,  u  wh,  liu,  tt,,  u). 
(u)      V  3,  T  15,  short  B  to  unemphatic,  F  poale,  renlaoed 

by  (u)  in  e  ;  long  s  too.  Some  phonetists  make  the 

E  long  (uu)  to  be  always  (<(u)  or  (ww). 
(tia)     art.  7  vi,  where  {t)  replaces  (w),  F  oie  (fia),  on!  (fii), 

in  sot,  dotgt,  etc   LLB.  oonsideis  Uiat  (s,  ^d),  etc!, 

are  labialiaed,  art  IS. 
(h)       V  4,  T  14,  b  £iiu,  wood,  wnnan,  cmdd,  "  wide"  form 

of(u). 

(ah)  V  16.  B.  bears  it  in  the  "  colloquial"  use  of  B  awfttl, 
flflSKre,  nature,  fortune  (which  E.  does  not  under- 
stand), bat  says  also  that  it  is  (n)  with  a  raised 
tongae,  and  hence  =  («>)■  Sw.  hears  it  in  bwd 
«q;»p,  8v.  and  St  in  Norwegian  hwaka. 

{6a)  art.  7  ix.  grave  inchoant  diphthong,  possibly  Sw.'s 
(kw),  common  dialectally  in  (^mberiand  and 
Westaioreland. 

(m)  midland  b  vowel  replacing  (»,  s).  E.  feels  it  to  be 
near  (o'),  or  to  be  a  "  thickened"  (u);  Mr.  Hallam, 
to  whom  it  is  native,  considers  it  to  have  the 
tongae  Intermediate  to  its  position  for  (o,  u),  and 
the  closure  of  the  lips  equal  to  that  for  (o),  bat 
made  with  flattened  lips.  In  Yorkshire,  Combeor- 
land,  and  Westmoreland  it  is  replaced  by  (a),  with 
which  most  received  speakers  confound  it 

(u)      V  15.  Sw.  hean  it  long  in  Norwegian  and  bwd  has, 

Sand  wm  It  U  not  for  from  r  lime,  but  see  (y). 
,  oonsiaers  it  intermediate  between  (u,  y). 

V.    (V,  A). 

(v)  3  5  j,  C  iv  11,  B  veal,  voiced  (f ),  easy  for  b,  f,  it, 
h(q;«lesstoo.flp,  AB,ico,andHnngs^ian.  Indians 
aae  (v)  wi^  lower  lip  against  npper  teeth,  but  the 
dentality  Is  not  prominent;  they  read  bn  ^  in 
this  foshion  when  not  following  a  consonant; 
when  it  does,  it  reverts  to  (H)  rather  than  to  (w), 
as  (anustlaara),  not  (annswaara).  In  Bengali  both 
V  V  are  called  (b),  whidi  may  be  compared  witb 
■P  (bh)  for  (b,  v). 

(a)  a  turned  v,  reguded  as  an  imperfect  n,  without  the 
lost  npatn^e,  ^,  after  a  vowel  represents  w  nasal- 
ity, art  11,  «id  used  also  fbr  that  of  pb  and  modem 
Indian,  in  which  ^e  nasalily  seems  maoh  faanher, 
written  like  Greek  n. 

W.  (w  wh,  10  «g,  'to), 
(w)     8  6  A,  C  iv  13,  B  an  (wii),  with  which  compare  p  vie 

(vii),  oui  (iii)  and  o  toie  (bhii) ;  possibly  ab  y 
(wh)    8 1  fc,  C  iii  13,  B  whey,  which,  w&eel,  whale,  as  distinct 
from  way,  witch,  weal,  wail ;  the  distinction,  how- 
ever, is  nearly  obliterated  by  received  speakers, 
who  nse  (w)  for  both  (w,  wh),  which  is  like  saying 
veal,  vale,  rile  for  /©el,       filti ;  yet  they  laagh  at 
the  Somersetshire  peasant  for  using  initial  (v)  fm 
(f).    Some  consider  <wh)  to  be  (b^r),  meaning 
(whw),  and  othen  to  be  (hfi). 
a  modifier  to  show  labialiiatiw,  art  12,  see  (kw). 
)     art  12,  symbol  of  LLB.'s  presumed  paJato-labialisa- 
tion,  by  attempting  to  pronounce  (y)  at  the  same 
time  as  a  preceding  consonant,  as  p  hA,imib,  which 
on  this  hypcrtibesis  are  ( Jatfi,  tOKdi),  and  not  (^lyl, 
,nyl). 

('«)  an  indeflnite  vowd  soand  ai^nadiing  to  (n),  to- 
wards whidi  ■  (oo)  vanlahes,  art  6. 


T. 


(y> 


_^/'16.  B.  and  E.  hear  this  in  F  one.  Sw.  thinks 
the  P  sound  to  be  (l).  Sv.,  Bpeaking  of  the  two 
sraies  of  TowelB  (i  s  «h)  and  (y  ce  sh),  sots  whrt  la 
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XWalent  to  close  o  u  in  tiber  =  the  lips  being 
n  preflBed  against  the  teeth ;  open  a  u  in  hutto 
=  somewhat  more  open  than  (a) ;  close  o  o  in 
■chdn  —  (<B) ;  open  o  d  in  bScke  =  (rah).  8v.  also 
makes  rain  Inne  and  dn  jr  in  =  ( i  J ;  f  eu  in 
pea  =  (») ;  bwd  5  in  for  =  (ah),  which  last  ho  be- 
lieves to  be  the  vowel  nasalized  ia  F  im.  Sw.  also 
makes  dk  jf  in  l^t=  (y)  and  F  mi  in  p«iple  =  (<B}. 
art.  7  V,  F  hutle,  see  also  {wj ). 

intermediate  between  (y,  >},  freqaeot  in  west  Somer- 
set and  Devon,  where  it  replaces  the  received  long 
(qu)  and  the  received  diphthong  (la). 
Y 14.  fi.  consideis  that  t,  s  e)  when  unaccented 
tend  to  ijf),  as  in  rstorn,  limtt,  Saint  Panl's,  cap- 
tain, Uisre  ta,  and  regiUarlj  nnaooentvd  the.  8w. 
hewn  it  as  ooe.  ■  In  piettj.  R  has  not  obtvmA 
this  change. 

T  13.  B.  bears  it  long  in  American  sir.  Sw.i  says 
"  the  only  Bnssian  vowel  which  offen  any  special 
difflcnlty  is  the  m,  flist  oorrectiy  identified  by  B. 
m(y)."  LepBin6*deBoribe8itaBbftving(n)-tongne 
and  (i)-lips,  which  would  give  (a),  and  not  (y). 
8w.*  also  identifies  Iwth  North  Welsh  u  and  occ.  y, 
as  in  But,  ^r,  with  (y),  replaced  1^  {*)  in  Soatb 
WalcB.  The  PL  uad  Bohemian  y  have  the  same 
■oand. 

Z.  (c  zb  zhj  zj,  sZ,  ^zh,  z). 

(z)      8  6  «,  C  iv  9,  s  seal,  base,  not  in  bp  or  Indian. 

(zfa)  S  5/,  C  iv  7,  E  divinon,  f  j.  St.*  says  the  s  Mid  F 
soands  are  different,  the  f  being  more  dental. 

(zbi)    C  iv  8,  voiced  (ehj),  fonnd  in  e  (dj  =  ai}zhji- 
.  (zj)      C  iv  6,  PL  les^,  voiced  (^,  palatalized  (z),  art.  12. 

(,z}  C  iv  9,  IT  to  *elo,  aeeording  to  LLB.  ITsnally  con- 
ceived aa  ltd,z),  voiced  (^s),  which  see. 

(,zh)  voiced  (^sh),  which  see,  heai^  by  LLB.  in  it  nffio, 
nsaally  accepted  as  ((d^zh),  for  which  the  English- 
man's (dj)  is  sufficiently  intelligible. 

(s)  AB  Ji  (xoa),  Lepsins  oonsiden  tiiis  to  be  a  close  and 
emphatic  (dh)— Oat  is,  (xlh>}.  see  (k)— bat  that  in 
some  places  it  la  incorrectly  prononnoed  as  an  em- 
phatic (.z)  and  in  others  as  an  emphatic  (.,d). 


Numerals,   (s  e  gh  ^  s  i  8/  i  *  *). 

=  (Tt),Bee{; 

pleyard's  q. 


(8)  KaflVe  reverted  click  —  (t^),  see  (ih)  nnder  H,  Ap- 
(S)      AB  £  (Siin),  see  art.  5  (4). 

(eh)  "  trilled  wheeze,"  differing  from  (&)  solely  by  a  rattle 
of  macns. 

if)  Hottentot  bilateral  palatal  dick,  Boyce^  w  =  (tjt), 
see  (}h). 

(fi)  Kaffre  dental  click,  Appli^ard's  e=  (,t^),  see  (Jfa). 
(2,)      KaJtn  imilateral  poiataf  click,  Appleyard's  «  = 

(iiit)>  K  click  to  start  a  hozae,  see  (|b)  maA  (Mb). 
(e)      Waco  (North -American  Indian)  gnttaral  dick  = 

(Kj),  see  (Jh). 

(1)       modifier,  meaning  properly  "  with  raised  tongue  " 

need  laxly,  see  (k). 
(i)       modifier,  meaning  pnmerly   with  lowered  tongae," 

used  very  laxly,  as  in  («i),  yi,  w,  pi,  hi,  phi,  bhi), 

which  see. 

(*)  modifier,  meaning  "internally  rounded "  by  com- 
pressing arches  of  palate,  art.  4,  as  in  a  parrot's  ,pu8S 
(pSi*8). 

(•)  modifier,  meaning  "  with  projecting  lips,"  compare 
(pta,  pMs,  pH(*B),  and  Devon  (flo'yi'),  art  7  iii. 

POINTO.    (,   .). 

(,)       dear  glottid,  art  5  (1). 

(:)       check  glottid,  AB  hamza,  art.  6  (3). 

(!)  saddenly  stopy  or  absence  of  recoil  in  the  pause,  as 
( MWrarwaki).  wA  (a«raa-wak'). 

(:)  (1)  after  a  vovrel  shows  that  the  syllable  has  a  sec- 
ondary stress,  aa  (nstminecshim)  nomination ;  (2) 
before  a  whole  word  indicates  the  secondary  em- 
phasis nsaally  shown  by  a  capital,  as  (pAAl,  :pAAl) 
pall,  Paul. 

(.)  be!  fore  a  letter  shows  that  it  is  especially  strongly 
attered,  emphasis  on  a  single  element,  as  (JiiBt, 
hjet.  h{e.t)  hat,  hot,  hat,  as  distinct  ttom  "at,  hot, 

bad,"  see  (k). 

(*)  (!)  after  a  vowel  shoire  that  the  syllable  containing 
it  has  the  principal  stress ;  (2)  prefixed  to  a  word 
shows  it  to  be  emphatic,  a  sabatitnte  for  italios,  aa 

1  "Banian  Pronnnoiation.'' In  TVoM.i'MIoI.  Soe.,  1877-19,  p.  644. 
■  "Die  Arahischen  Bpiachlaute  and  SclavlsoheB  y,"  in  TroM. 
SerUn  Aead.  SeL,  1861,  p.  160. 
•  "  Spoken  North  WcSsh,"  in  Trmu.  fhlieL  Soe.,  1682-M. 


('wil)i  ksm  ?  wtl  'hii  kem?)  wiO  he  comeT  will  W 

come  ?  art.  14. 

(')  (1>  before  (h),  see  ('h)  nnder  H,  crude  voice;  (2)  be- 
fore voiced  letters,  rendering  the  voice  syllabically 
inomineot,  see  ('1  'm  'n),  etc. ;  (3)  more  laxly  used 
inCj,  'w)forindeflniteToweLBQear(i,u);  (4)aifter 
sonants,  voiced  recoil,  as  (ded')  dead,  art.  8. 

(')       (1 )  abbreviation  for  ('h)  flatns,  which  see  under  H  ; 

(2)  before  voiced  letters  indicates  whisper,  art.  4 ; 

(3)  after  mntes,  flated  recoil,  as  (def )  debt,  not 
written  unless  it  is  necessary  to  call  attention  to  it. 

(")  before  voiced  letters,  rednoes  them  to  fiated.aa  ("iiL 
art  4. 

(,)  after  a  vowd  or  consonant  nasaliaed  by  partial  open- 
ing of  naad  p— aace,  In  Gaelic,  aonth  a,  oeet 
Americu]. 

Accents.        / ^  n  xvO- 

(')  (1)  mark  of  diphthongization,  plaeed  over  or  after 
strsMed  element,  art  7 ;  (2)  wter  (»)  and  not  over- 
it  as  (a'i),  distinct  from  (Ai),  m»rk  of  iman^y»d 
diphthong,  art.  7. 

(")      in  place  of  ('),  mark  of  slnrred  diphthongs,  art  7. 

(;)  (1)  after  a  letter  shovra  retraction,  as  (d„  dh  J,  etc. ; 
(2)  i„)  more  retraction. 

(^)  (1)  over  or  after  a  Towel  denotes  medial  length,  often 
united  with  diphthongal  (')  forming  a  oircumflex, 
as  (&i,  e"i) :  (2)  after  a  consonant  shows  that  it  ia 
held,  the  position  being  maintained  throughout 
even  when  mute,  as  (det^') :  used  for  the  001^1  of 
England  definite  article  (t*raaa)  the  man,  dis- 
tinctly different  ttom  (tman,  twman,  «tman).  (J 
prefixed  to  a  letter  means  "  with  tongne  advaneed 
towards  the  teeth,"  see  (,t  ,d  ja);  (3,  4)  („  ,^,) 
more  advanced,  as  (t)  famgne  point  some  iny  he- 
hind  gums,  (tt)  tongne  point  on  gums,  (v^t)  tcHagw 
point  on  teeth,  (,,,t)  tonigae  point  on  upper  lipL 

Signs,   (t  i  1  +  ) )  [  ). 

P      abridgment  of  (|h),  which  see  under  H. 
i)      mark  of  trill  or  fli^  need  in  transliterating  B.  and 
Sw.,  thas  their  equivalent  of  (TqI  )  =  (r). 

(I)      symbol  of  inspiration,  art.  2  (2). 

( -|- )  symbol  of  glide  or  speech-sound  wiOi  chanicing  posi- 
tion, when  simple  inztaposition  is  insafflcient,  arte. 
2,  a 

{/)  the  second  half  of  a  parenthesis  ())  cut  at  the  height 
of  a  non-ascendinfr  letter,  symbol  of  "  hreaJk,** 
showing  that  there  is  no  glide  between  the  lette-is 
jozt«p(wed.  Tha8(8-f-ii)  iensnally  written  (ni), 
oat  (syii)  are  the  two  letters  and  their8ounds(8,ii) 
without  any  glide,  of  great  use  In  theoretit^  dis- 
cossions. 

())  the  second  half  of  a  parentheeia  placed  between  two 
lettera  shows  that,  though  they  belong  to  different 
words,  th^  ran  on  with  a  glide  as  if  they  bdonged 
to  the  same  word,  very  convenient  in  dialect 
writing,  as  (oor;d)a'msn)  old  woman,  nsaally  writ- 
ten ote  diuMnan  by  dialect  writers ;  here  C)  shows 
that  (1)  is  held,  but  (/)  marks  that  it  does  not  mu 
on  to  tiie  (d),  whldt,  however,  is  shown  by  () )  to 
belong  to  the  same  word  with  (1),  but  to  ran  on  to 
(a)  in  tike  next  word. 

(l)  is  [  cot  at  the  height  of  a  non-asoending  letter  and 
■hows  that  the  letter  it  precedes  is  sesraely  per- 
ceptible In  speech,  as  (rndtdh^rtLdh,)  lUdrid. 

There  are  many  more  nalaeotype  letters  aiad  ligii^hem 

omitted  for  brority,  bnt  nnind  neoessazy  fbr  idu^tloal  dis- 

coasioDs. 

21.  PraetiMlA^iett.—Tiie  above  alidiabMiBal  list  e«a- 

S rises  243  symbols,  made  ap  of  19S  demMits,  14  venral 
iphthonga,  4  consonant  diphthongs,  19  modifiers,  and  11. 
other  signs.   It  has  Iwen  reduced  to  ^e  smallest  possibto 
namher  soltable  fbr  giring  a  n<^on  of  the  kind  of  symbol- 
isation  required  for  nnivetsal  alphabets.  Hie  list  fmtEk 
which  it  was  exttaeted  contused  doable  the  number  and 
was  still  inoomplete,  even  so  fkr  as  the  writer's  investi^^ 
tions  had  extended.  A  uniTeraal  alphabet  would  probably 
regnire  a  thonsand  eases  to  be  provided  for.   It  would  be 
dlAealt  for  even  the  inventon  to  use  sndi  as  aInliBhet,  and 
abenrd  to  present  it  for  pmetical  use.  Inventors  have  therre- 
fore  had  reooarse  to  radical  signs  symbolising  what  they 
consider  the  princiMl  relatione  and  modifiers  of  tlx««ft 
radicals.  Some,  as  Brfieke,  Merkd,  Bdl,  and  Sweet, 
entixely  new  chsiaetet^  of  which  Bell's  and  8we>e^s  are 
Intended  hy  their  shape  to  recall  the  positioos  ot  the  oifEmns 
of  speech  in  uttering  the  soands  represented.   But  tii«e« 
writers  are  not  agreed  either  as  to  thesh^^  or  value  of  the 
xadioals  themsdves.  Ihe  modifiers  are  very  varifHu,  and 
when  more  than  one  modifier  is  xeqnivad  ttie  rhsrar  tun 
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become  too  implicated  for  the  eye  and  hand  to  deal  with 
them  lapidly.  Universsl  writing  ie  still  a  philosopher's 
■tone.  thoDgh  much  has  been  learned  iu  its  pursuit. 
PftliuMtype  IB  of  course  a  mere  typographical  makeshift. 

Kortunateiy  writing  long  preceded  phonetic  knowled^re. 
The  iiamber  of  distinct  sounds  in  any  one  Iaugaajt:e  seldom 
exceeds  flf^,  and  practiciilly  fewer  still  are  needed,  for  a 
native  ueeda  only  a  broad  hint  of  the  sound  to  reproduce  it. 
lii<>  si^ns  for  EiiKlish  iu  urt.  1  are  rather  anperabundant 
that!  deficii^t,  and  the  small  additions  of  foreign  signs  suf- 
fice for  French,  German,  and  Italian  practically,  though 
Teiy  deficient  scieatidcallr.   In  fact,  the  modes  of  couibin- 
big  sonnds  in  those  three  languages  and  English  are  so  dif- 
ferent that  the  alphabet  has  to  be  dilTerently  conceived  for 
carfa.   This  is  the  final  breakdown  of  universal  writing. 
An  English,  Qermau,  French,  and  Italiau  reader,  each  re- 
quires an  alphabet  founded  on  bis  own  liuguistic  habits, 
and  veiy  insafflcienUy  comprehends  any  other.  But  even 
a  rough  appreciation  for  liugnistic  purposes  is  better  than 
the  thoroughly  folse  appreciations  now  curreut    To  obtain 
aacieotiflc  fonndatiou  for  erecting  an  alphabet  of  any  lau- 
guage  which  shall  have  scientific  valae,  five  stages  are 
Meded :  (1)  the  perfect  acquisition  of  a  series  of  words  con- 
taining every  sonnd  ased ;  (2)  variatioD  of  each  word  by 
involving  its  soauds  in  difierent  combinatioDs  to  appreciate 
the  effects  of  gliding  juxtaposition ;  (3)  the  perfect  acquisi- 
tion of  short  eentencw  of  different  characters  to  andentand 
the  effects  of  oomtrnction  and  emotion;  (4)  the  study  of 
ntimtraioBd  conversation  between  natives  Crom  the  pho- 
netic point  of  view;  (a)  frequent  writing  fVom  the  dictation 
of  natives  and  teaching  others  to  read  by  the  signs  adopted 
after  the  first  four  stages  are  passed.   How  far  the  charac- 
ten  should  indicate  the  positions  of  the  organs  of  speech  is 
another  point,  which  need  not  be  considered  at  first,  andean 
only  be  accomplished  with  extreme  ronghuess  even  at  last, 
Tfana  Bell's  capitally  rooceived  and  executed  "  viaihle 
^eech "  requires  mnch  explanation  to  be  intelligible  and 
^terall  telhi  but  little.    Any  signs  easy  to  write  and  dis- 
tinct to  read  without  wearing  the  eye  will  suffice,  provid^ 
each  be  furnished  with  a  nill  explanation  (mnch  longer  and 
more  explicit  than  the  greatly  condensed  explanations  of 
art.  20)  not  only  of  its  separate  bat  its  combined  power,and 
the  reqaisite  knowledge  for  furnishing  these  cannot  be 
obtained  without  much  and  long-continued  labor.  Mr. 
Sweets  studies  of  Danish,  Swedish,  Russian,  Portnguese, 
mod  North  Welsh  pronunciation  are  tnodets  in  their  way, 
especially  the  hut,  but  suffer  {rom  extreme  conciseness. 

The  nae  of  snch  phonetic  studies  is  principally  philologi- 
cal, a  mnch  amallur  amount  of  precision  sufficing  for  all  the 
paiposee  of  ordinary  life, — nnderatanding  speech  and  speak- 
ing intelligibly,  writing  speech  from  dictation  and  reading 
what  is  written.  Onr  scientific  knowledge  of  speech-sounds 
has  really  only  just  commenced,  and  is  therefore  extremely 
incomplete  and  confined  to  very  few  people.  But  what  has 
«8  yet  been  learned  is  of  great  practical  value  in  the  redac- 
tion of  unwritten  dialects  and  languages  to  writing,  in  ex- 
hibiting the  BCtnal  speakiuz  habits  of  existent  written 
tongues,  in  divining  the  intention  of  systems  of  writing 
employed  in  extinct  languages,  and  hence  in  historically 
tracing  the  cognation  and  filiation  of  one  language  to  an- 
flther  and  the  successive  forms  assumed  in  the  gradual  de- 
velopment of  a  single  form  of  speech.  These  great  applies 
tions  of  the  study  of  speech-sounds,  as  well  as  the  practical 
iotmdnctioo  of  mtems  of  spelling  easier  to  read  and  write 
than  those  now  nand  in  moat  of  Enrope  (Inclndlug  Enro- 
peao  America)  and  Asia,  lie  lieyond  thescope  of  this  article, 
which  only  aims  at  showing  in  extremely  coudensed  terms 
tiie  foundations  of  the  theory  of  their  combinations  and 
some  of  their  most  important  and  best  known  forms. 

W&HopnqfAy.— SnbMned  la  a  Ifst  Of  tlie  principal  works  on  the 
Jnbieet  rince  18U  Inclotive,  in  alphabetic]  order  of  the  writers. 
E.  Behnke,  JGMftaniim  qfOe  Human  Votes,  8d  ed.,  18S2;  Behoke 
and  Brown,  Votee,  Song,  and  Speech  (see  Brown) ;  A.  Graham  Bell, 
"  Vowel  Theories,"  in  Amer.  Jour,  w  OMogu,  July,  IST9 ;  A.  Mel- 
ville Bell,  VuOtte  ^peaA,  4to,  1867 ;  Id.,  SawuU  and  Vteir  BOatioM, : 
fli.  4to.  1881 :  Prince  L.  L.  Bonaparte,  "  Vowels  and  Consonants,"  ' 
in  Ellis*s  Enrly  ElngtiA  PrmwMiaiiaa;  Id..  "  Portuguese  Simple 
Sounds,"  in  TVioiu.  PMUtl.  Soc,  1880-81 ;  Id., "  Simple  Sounds  of  all 
living  Sclavonic  Languages,"  Oid.:  Lennox  Brown  and  Emil 
B:hnke,  Voice,  Song,  and  Speieh,  1883  (with  phottMraphs  of  living 
▼iical  cborda);  Ernst  Brilcke,  Orundx&gederPhyaMogteandSj/iUm- 
der  SpraclUtuUe,  1st  ed.  1866,  2d  ed.  18T6  :  Id.,  Neue  Methode  der 
^metlteiim  TraatcrMUm,  1863 ;  Jobann  Czermak, "  Physlologi.sche 
tnlenmehongen  mit  Qarcla's  Kehllcopbplegel,"  in  Vienna  Acad. 
jr<rik.-nwf.,  vol.  xxix..  1858;  Id..  "Spirltus  Asper  und  I^nls, 
FlQsten&mme.  Kehtkopftaute,"  ibid.,  vol.  lil.,  part  v.;  P.  C.  Don- 
den,  De  Pkiftiologie  der  ^raaldclanlcm.  1870  :  Alexander  J.  Ellis, 
J/l>liia>eti^!fai^n.lUi-4b:  Id.,  Etaenttalt  qfPhonelict.  1S48 (printed 
In  f^onotvpy} ;  Id  ,  Teacher"!  Ouide  to  (V  Reading  R^orm  (Intro- 
dndns  "glides").  18^;  Id.,  "  Palaeotjrpe,"  in  Tmn*.  Pkilol.  Soe., 
18S7  ;  id.,  Eartj/  Engluh  Fmnwnciation,  parts  1.  and  U.  l«6tf,  part 
IIL  1871.  part  iv.  1974  in  progrem;  Id.,  "Accent  and  Em- 
pha^"  In  Tram.  nUA  Soe.,  18TS:  Id.,  PronuttebObm  M 


Sinfferg.  1877;  Id.,  ^pereA  in  Bong,  1877;  W.  R.  Evans,  "Phonetic 
Outlines,"  in  Suetting  Eig)er(memer,  1881,  vol.  ii. ;  Ewing  (see  Jeik- 
kiii) ;  a.  S.Halaemau.itna/vffcOrfMip^iipftv.Trerelyan prize  essay, 
I860 ;  II.  Hale,  "  Doubtful  or  Intermediate  Articulations,"  tn  Jimr. 
Aiithropol.  InM.,  February,  1885 :  H.  Helmholta,  Tattempfindtmgen, 
iRl  ed.  1862. 4th  ed.  1877. 3d  ed.of  A.  J.  EUls's  translatioD,  "  Vowel 
Theory,"  1885;  Fleemftig  Jenkln  and  J.  A.  Ewing, "Harmonic 
Analysis  of  certain  VoweJ  Sounds,"  in  IVans.  B.  Soe.  Edin.,  13T9, 
vol.  zxvlU. ;  Ch.  Joret,  pa  Cdan*  let  lan^tm  Romana,  1874 :  J.  P. 

Eaglfah  lon- 
;  James  Lecky, 

__  _     188*.  and  May, 

1885;  R.  LepsiuB, " Chlnesfscbe und Tlbetlsche Lautverh&ltnlMie,'' 
In  TVaiu.  Berlin  Atvd.  Sri.,  I860 ;  Id.,  "  Die  Arablwhen  Sprachlaute 
und  ScUvlsches  y,"  Md.,  1861 :  Id.,  Standard  AltOuOet,  1863 ;  J.  A. 
Lundell,  "  Det  Hvenska  Landsm&lsalfabet,"  18(9,  part  of  ilvare 
BidrtM  tiil  Kannedom  out  de  HvniOa  LaudmlUen,  1878,  Stockholm ; 
C.  h.Kei)al,  Anihropop!tmfk,lSSi ;  U.,^wlionmde»meniehlldun 
ScUund-  und  Keht-Km/f.  1862 ;  Id.,  Phytbdogie  der  memrldichen, 
Sprache (Lalettk),  186ft;  G.  Micbaells.  S-lmtlx,  1863;  F.  Max  Muller, 
Languages  »tf  Seat  ttf  War  in  Eaa,  and  3li>tiunarg  Alphabet,  1856 ; 
James  A.  H.  Murray.  IXaieel  of  »ivlhera  OMtniii-a  ijf  i^ttlawl,  1873 ; 
H.  Nfcol,  "Diphthong  a«"in  Travt.  PhVol.  Sim-..  1877-79;  Id.. 
"Old  French  Labial  Vowels."  <6id..  1873-74:  W.  H.  Freece  and 
Augustus  Stroh  (Htudles  on  acoustics)), "  On  the  Synthetic  Examl- 
nation  of  Vowel  Sounds,"  In  Proe.  R.  Si>r„  27th  Pebruary,  1879, 
vol.  xxvlii. :  H.  B.  Rnmpelt.  Da$  natiirliclie  Syttem  der  SpraeUaute, 
1869;  Madame  £, Seller, .ilOet  nndSevet  Uinr  die  AiubiUlwig dea 
Getangorganet,  1861,  translated  In  1871  In  America  as  The  Vom  in 
Singbtgi  Id..  The  Voice  in  Speaking,  translated  by  Dr.  W.  !I.  Fur- 
ness.  1876:  Edward  Sievers,  Orundstige  der  Lnutahyttotogie,  1876; 
Id.,  Qnmdzage  der  PhmieHk,  as  2d  ed.  of  preceding,  pp.  xv.  and 
224,  3d  ed.  1885  (in  his  bibliography  the  author  refers  to  167  worlts 
of  elghty-elKht  authors) :  Jobann  Storm,  Engtitehe  PkitotogU:  I. 
Die  lAeiuU  aarache:  titroh  (see  Preece) ;  Carl  J.  Sundevall, "  Om 
Phonetlka  Bokatlinrer,"  tn  TVons.  Su-ediA  Acad.  Sci.,  1856,  vol.  1. : 
Henry  Sweet, "  Danish  Pronunciation."  In  TVoiu.  Pftuo/.  Soe.,  1873- 
74 ;  Id„  "  History  of  English  Sounds."  itrid. ;  Id..  Man^Sbook  of  Pho- 
netfet,  1877  ;  Id.,  "Sounds  and  Forms  of  Spoken  Swedish,"  In 
TVans.  PheoL  Soe.,  1877-79 ;  Id.,  "  Russian  Pronunciation,"  aid.  ; 
Id.,  "Sound  Notation,"  Aid.,  188CMII  (with  corrections  of  the 
Handbook) ;  Id.,  ■•>>)k(jn Portnguexe."  (bid..  1882-«4 ;  Id.,  "Spoken 
NotiUh  yfe]sb,"ibta.!  F.  Techmer, "  XaturwlssentichaftlichG 


Ana- 
lyse und  Synlhese  der  hOrbaren  i^prsche."  In  Memat.  Zdttdi.  f. 
aUg.  SpraAwleKumMfi,  vol.  I. ;  w.  D.  Whitney.  "  On  Lepslus^a 
Standard  Alphebet,"la  Jovr.  Am.  Orient.  Soc.,  vol.  vill. ;  Id,,  "On 
Bell's  Visible  Speech,"  In  Orinti.  and  LinguU.  Sludiet,  1876 ;  Id., 
"Uow  shall  we  spelir'iUd.;  Id., " English PronunciaUon,"iMd.; 
Id., "  Relation  of  Vowel  and  Consonant,"  ibid. ;  Id., "  Accent  In 
Sanscrit."  fbbt. ;  J.  Wtnteier,  Die  Keraaer  Kundart;  O.  Wolf, 
Sprnche  und  Ohr.  (a,  J.  a.) 

SPEKE,  John  Canning'  {I827-1864J,  an  emineDt 
African  explorer,  who  was  the  first  European  to  oroM 
Central  Anica  from  north  to  south  and  to  determine 
the  ezistonce  and  poeition  of  the  great  water  bann 
from  which  the  Nile  proper  issaes  full  formed.  He 
was  born  on  4th  May,  1827,  at  Jordans  near  Ilohester, 
iD  Somersetshire.  Entering  the  Indian  army  in  1844, 
he  served  in  Sir  Colin  Campbell's  division  in  the  Pun- 
jab campaigns,  and  gradually  acquired  no  small  repute 
both  as  a  military  officer  and  as  a  sportsman  uid  natu- 
ralist. When  on  furlough  Captain  Speke  often  ad- 
vanced into  unexplored  portions  of  toe  Himalayas, 
and  even  crossed  the  frontier  into  Tibet ;  but  his  atten- 
tion was  at  an  early  date  turned  to  the  great  problems 
not  of  Asiatio  but  of  African  geography,  and  in  1854 
he  commenced  his  brief  and  brilliant  African  career 
by  an  expediUon  along  with  Captun  Boiton  into  So- 
mali land,  the  incidents  of  which  are  nairated  in  Wkai 
led  to  the  DiKovery  of  the  Source  of  the  Nile  (Lon- 
don, 1864).  It  was  alongwith  the  same  explorer  that 
the  expedition  of  1857-59  was  undertaken,  in  the 
oourse  of  which  Captain  Speke,  leaving  Captain  R.  F. 
Burton,  unfortunately  invalided,  at  Kaz4,  struck  north- 
wards and  reached  the  shores  of  Lake  Victoria  Nyanza 
in  the  neighborhood  of  a  nullah,  which  he  named 
Jordans  after  bis  birthplace.  Convinced  though  he 
was  that  this  lake  belonged  to  the  Nile  system,  he  bad 
no  absolute  proof  to  offer  to  the  skepticism  of  his 
fellow-traveller  and  many  stay-at-home  geographers, 
until  in  1863  he  returned  from  another  expedition 
along  with  Captain  James  Augustus  Grant,  in  which 
he  struck  the  Nile  at  its  exit  from  the  lake,  and  proved 
its  identity  with  tJie  river  of  Egypt  by  following  it 
most  of  the  way  down.  Captain  Speke  was  expected 
to  hold  a  public  discussion  with  Captain  Button  as  to 
certain  disputed  points  in  the  histoi?  of  bis  discoveries 
at  the  British  Aasociation  in  Bath  (18641 ;  but  on  the 
very  morning  (I5th  September)  fixed  for  the  tourna- 


1  [His  name  Is  given  John  Banning  on  the  title  page  of  Us 
JoiinMiI.— AM.  KD.f 
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ment  he  was  killed  hy  the  accidental  discharce  of  his 
own  gun  as  he  was  crossing  a  fence  while  out  snooting. 

See  Speke,  Journal  of  the  Ditcoveryof  the  Source  of  the  NUf  , 
2  vols.,  1863 ;  J.  A.  Qnuit,  A  Walk  aenaa  Africa,  1864. 

SI^NCEB,  John  Charles  Spencer,  third  Earl 
(1T82-1845),  better  known  by  his  courtesy  title  of 
Lord  Althorp,  had  the  good  fortune  to  be  acquainted, 
through  his  father's  omcial  position  in  the  ministries 
of  Pitt  and  Grenville,  with  both  Pitt  and  Fox,  and  to 
be  the  conBdential  ally,  through  his  own  sound  judg- 
ment and  political  honesty,  of  the  leaders  of  the  Whig 
party  immediately  before  and  after  the  Reform  Bill 
of  1832.  His  father,  the  second  earl,  was  well  versed 
in  books.  His  mother,  the  eldest  daughter  of  Lord 
Lucan,  was  conspicuous  in  London  society  for  her 
gayety  and  brightness.  Their  eldest  son,  John  Charles, 
was  born  at  Spencer  House,  London,  on  30th  May, 
1782,  and  sent  to  Harrow  for  his  education  when  less 
than  eight  yean  old.  At  school  he  was  chiefly  re- 
markable for  his  love  of  sports  and  for  a  shyness  wniob 
aooompanied  him  throughout  life,  but  fortunately  did 
not  prevent  him  whilst  at  Harrow  from  forming  two 
or  three  acquaintances  which  proved  useful  in  parlia- 
mentary life.  In  January,  1800,  he  took  up  his  resi- 
dence at  Trinity  College,  Cambridge,  and  for  some 
time  applied  himself  energeti(»]ly  to  mathematical 
studies ;  but  during  the  last  year  of  his  life  at  college 
he  surrendered  himself  a  captive  to  the  pleasures  of 
hunting  and  racing.  Almost  immediately  after  taking 
the  degree  of  M.  A. ,  in  June,  1 802,  he  set  out  on  a  Con- 
tinental tour,  which  was  cut  short,  after  he  had  passed 
Btmie  months  in  the  chief  dries  of  Ital^,  by  the  renewal 
<^  war.  Through  the  influenoe  of  Pitt's  Government 
he  was  returned  to  parliament  for  the  borough  of  Oke- 
hampton  in  Devonsnire  in  April,  1804,  and,  although 
he  vacated  his  seat  in  February,  1806,  to  contest  the 
university  of  Cambridge  against  Lord  Henry  Petty 
and  Lord  Palmerston  (when  tie  was  hopelessly  beaten), 
he  was  re-eleoted  in  the  same  month  for  Okehampton, 
and  rewarded  with  the  emoluments  of  a  lord  of  the 
treasury.  Atthe  general  election  in  November,  1806, 
the  freeholder  of  Northamptonshire  selected  him  as 
their  representative,  and  he  continued  to  sit  for  the 
o6nnty  until  he  sucoieeded  to  the  peerage.  His  tastes 
were  then,  as  ever,  for  country  life,  but  nis  indignation 
«t  the  duke  of  York's  conduct  at  the  Horse  Quards 
led  him  to  move  a  resolution  of  the  House  of  Com- 
mons in  1809  for  the  duke's  removal  firom  his  post 
For  the  next  few  years  after  this, speech  Lord  Althorp 
occasionally  spoke  in  debate  and  always  on  the  side  of 
liberalism,  but  from  1813  to  1818  he  rarely  entered 
the  doors  of  the  House  of  Commons.  His  absence 
was  partly  due  to  a  feeling  that  it  was  hopeless  to 
struggle  against  the  will  of  the  Tory  ministry,  but 
more  particularly  to  his  marriage  on  Hth  April,  1814, 
to  Esther,  onl^  daughter  of  Richard  Aoklon  of  Wise- 
ton  Hall,  Nottinghamshire.  In  1819.  on  bis  return  to 
political  life  after  the  death  of  his  wife,  and  for  many 
years  after  that  date,  he  pressed  upon  the  attention 
of^the  House  the  necessity  of  estafaliHhing  a  more  ef- 
fident  bankruptcy  court,  and  of  expediting  the  reoovery 
of  small  debts:  and,  although  his  name  is  not  asso- 
datedwith  the  attainment  of  either  of  these  objects, 
he  saw  both  accomplished  before  1825.  Dnring  the 
greater  part  of  the  reign  of  George  IV.  the  Whi^ 
Mst  their  legitimate  influence  in  the  state  from  their 
want  of  oohe»ion,  but  this  defect  was  soon  remedied 
when  Lord  Althorp  was  chosen  their  leader  in  the 
Lower  House,  and  nis  rapacity  for  the  position  was 
proved  by  experience.  When  Lord  Grey's  adminis- 
tration was  formed  at  the  close  of  1830  the  chancel- 
lorship of  the  exchequer  combined  with  the  leadership 
of  the  House  of  Commons  was  naturally  entrusted  to 
Lord  Althorp,  and  to  him  more  than  to  any  other 
man,  with  the  exception  of  Uie  prime  minister  and 
the  lord  chancellor,  may  be  attributed  the  saooeas  of 
the  Oovemment  measnres.   The  budget,  it  is  true, 


was  a  failure,  but  this  misfortune  was  soon  forjpttar 
in  the  struggles  over  the  Reform  Bill.  The  considera- 
tion of  the  preliminaries  of  this  mea&ure  was  assigned 
to  four  ministers,  two  in  the  cabinet  and  two  outside 
that  body  ;  but  thdr  proposals  were,  after  careful  ex- 
amination, approved  or  rejected  by  Lord  Grey  and 
Lord  Althorp  before  th^  were  brought  under  the  no- 
tice of  the  cabinet.  When  the  Bill  was  ready  for 
introduction  to  the  House  of  Commons  its  priodples 
were  expounded  by  Lord  John  Russell ;  but  from  the 
commencement  of  the  protracted  discussion  over  its 
details  he  had  the  absistance  of  Lord  Althorp,  and 
after  some  weeks  of  incessant  toil,  which  the  phyriqoe 
of  Lord  John  Kussell  could  not  sustain  any  longer^ 
the  whole  responsibility  was  cast  on  Lord  Althorp. 
To  combat  the  objections  of  three  such  pertinarions 
opponents  as  Croker,  Sugden,  and  Wctherell  required 
boui  skill  and  courage,  and  in  Lord  Althorp  these 
qualities  were  found.  He  was  constantly  on  hu  legs, 
and  on  one  evening  he  made  as  many  as  twen^ 
speeches.  The  Reform  Bill  was  carried  at  last,  and 
popular  instinct  was  right  in  assigning  to  the  leader 
of  the  House  a  credit  only  second  to  that  earned 
Lord  John  Russell.  After  the  dissolution  the  Wfai^ 
returned  to  power  with  augmented  numbers;  but  dif- 
ferences soon  showed  themselves  among  both  leadera 
and  followers,  and  their  minority  crumbled  away. 
Their  position  was  strengthened  for  a  rime  by  tri- 
umphantly earring  a  new  poor  law  BiU ;  and  even 
their  keenest  critics  would  now  allow  that,  had  the 
Whig  propositions  on  tithes  and  church-rates  been 
carried  into  effect^  many  years  of  passionate  contro- 
versy would  have  oeen  spured.  The  ministiy  of  Lcml 
Grcv  was  shattered  to  pieces  hy  diffionlries  over  an 
Irish  coerdon  BUI,  in  which  O'Connell  thought  that 
he  bad  been  nnfturly  treated.  Although  Lord  Mel- 
bourne became  premier  (14th  July,  1834),  the  for- 
tunes of  the  ministry  rested  on  Lord  Althorp's  pres- 
ence in  the  House  of  Commons.  The  death  of  lord 
Spencer  on  10th  November,  1834,  called  his  son  to> 
the  Upper  House,  and  William  IV.  took  advantue 
of  this  event  to  summon  a  Tory  cabinet  to  his  ride. 
The  new  Lord  Spencer  abandoned  the  cares  of  office 
and  returned  to  country  life  with  unalloyed  delight. 
Often  as  he  was  urged  by  his  political  fncnds  to  come 
to  their  assistance,  he  rarely  (|uitted  the  peacefal 
pleasures  which  he  loved.  He  died  at  Wiaeton  on  lat 
October.  1845.  The  Whi^  r«iuired,  to  oany  the  Re- 
form Bill,  a  leader  of  unstained  character,  one  to  whom 
party  spirit  could  not  attach  the  suspicion  of  greed 
of  office,  and  against  Lord  Althorp  malevolence  was 

Eowerless.  No  stronger  proof  of  his  pre-eminence  could 
e  given  than  the  oft-quoted  saying  of  Lord  Hardinge 
that  one  of  Croker's  ablest  speeches  was  demoUsbed 
by  the  simple  statement  of  Lord  Althorp  that  he 
had  collect^  some  figures  which  entirely  refnted  it, 
hut  had  lost  them.  The  trust  whtoh  the  House  put 
in  him  then  was  never  wanring. 

SPENER,  Philipp  Jakob  (1635-1705),  "the 
father  of  Pietism."  was  horn  13th  January,  1635,  at 
Rappoltsweiler  in  Upper  Alsace.  He  recaved  his 
earliest  education  from  his  subsequent  brother-in-law, 
Joachim  ^11,  diapkun  to  the  count  of  Rappi^MciD, 
whose  wife  was  Spener's  godmother.  After  a  brief 
Bta^  in  the  grammar-school  of  Colmar  be  entered  the 
university  of  Strasburg  in  1651  as  a  student  of  thc(d~ 
ogy, — living  there  wi^  an  uncle,  and  holding  quite 
aloof  fkim  the  student-life  of  the  place.  He  devoted 
himself  to  philology,  history,  and  philosophy, 
and  won  his  degree  of  master  (1653)  by  a  dispu- 
tation against  the  philosophy  of  Hobbes.  He  then 
became  private  tut«r  to  the  princes  Chrisrian  and 
(Carles  of  the  Palatinate,  and  lectured  in  the 
university  on  philology  and  history.  From  1659  to 
1662  he  vinted  the  universiries  of  Basel,  TiilnBgen, 
and  Geneva,  and  oommenoed  the  stnd^  of  beralaiy, 
which  he  pmnued  throughout  his  life.  In  Ooieva 
lespedally  his  religious  views  and  tendenoses  were 
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turned  in  the  direction  of  his  subseqacDt  Pietism.  He 
returned  to  Strasburg  in  1663,  where  he  was  appointed 
preacher  without  pastoral  duties,  with  the  right  of 
Dotding  lectures  in  the  university.  Three  years  after- 
wards he  was  invited  to  become  the  chief  pastor  in  the 
Lutheran  church  at  Frankfort-on-the-Main.  He  had 
]>revioiialy  married  a  lady  of  his  mother's  choioe,  who 
made  him  m  excellent  wife  and  bore  him  eleven 
children.  Immediately  after  his  removal  to  Frankfort 
he  commenoed  that  line  of  pastoral  work  which  issued 
in  the  movement  called  FiEnsH  {q.v.).  In  1686  he 
accepted  the  invitation  to  the  first  oonrt  chaplaincy  at 
Dresden.  But  the  elector  John  George  III. ,  at  whose 
personal  desire  the  post  had  been  offered  to  him,  was 
soon  offended  at  the  fearless  oonscientiousness  with 
which  his  chaplain  sought  to  discharge  his  pastoral 
duties;  and  the  opjiosition  of  the  Saxon  university  of 
Leipsio  to  the  Hetistic  movement  and  to  Spener  per- 
sonally served  to  render  the  chaplain  more  decidedly  a 
pertona  ingraia  to  the  elector.  Spener  refused  to 
reMffD  his  post,  and  the  Saxon  Government  hesitated 
to  msDUBB  him.  But  in  1691  the  Saxon  repreeentaUve 
at  Beriin  indooed  the  oonrt  of  Brandenbuis  to  offer 
him  the  rectorship  of  St^  Nicolas  in  Berlin  with  the 
title  of  "oonKstorialrath,"  In  Berlin  Spener  was 
held  in  high  honor,  though  the  tendencies  of  the  court 
and  Uie  Grovemment  officials  were  rather  rationalistic 
than  pietistic.  One  of  the  most  important  works  of 
this  period  of  his  life  was  the  foundation  of  the  univer- 
sity of  Halle  (1691),  which  he  directed.  All  his  life 
long  Spener  had  been  exposed  to  the  incessant  attacks 
and  abuse  of  the  orthodox  Lutheran  theologians,  who 
generally  charged  him  with  the  errors  in  doctrine  and 
extravijRances  in  practice  of  followers  who  had  bor- 
rowed irom  him  everything  rather  than  his  wisdom 
and  eaation.  With  his  shears  his  opponents  multiplied, 
and  the  movement  which  he  had  inaugurated  pre- 
sented increaffing^y  matter  f<n-  hosUIe  critjdsm.  In 
1695  the  theological  feculty  of  Wittenberg  fonnallv 
laid  to  his  charge  283  errors,  and  only  his  death 
(5th  February,  1705)  released  him  from  these  fieroe 
conflicts. 

Though  spener  has  been  justly  called  "the  fJither  of 
Pietism,"  hardly  any  of  the  errors  and  none  of  the  eztrav- 
■gancea  of  the  movement  can  be  ascribed  to  him  personally. 
So  &r  wM  he  ttma  duuring  them  that  Bltschl  maintains 
(U.  p.  1S3)  Uiat  "be  was  himself  not  a  Pfetist,"  as  he  did 
not  advocate  the  qaletistic,  l^alistie,  and  semi-Beparatist 
practices  of  PietUm,  though  they  were  more  or  less  involved 
IB  the  positions  he  aasamed  or  the  practices  which  be  en- 
eonxaged  or  oonnived  at.  The  only  two  points  on  which  he 
departed  from  the  orthodox  lAtherao  foith  of  bis  day  were 
the  reqairement  of  reReoeration  as  the  tine  qua  turn  of  the 
tme  theoloftiao,  and  tiie  expectation  of  the  conversion  of 
the  Jews  and  the  fall  of  Papacy  as  the  prelnde  of  the 
triomph  of  the  cborcb.  He  did  not,  like  tbe  later  I^etista, 
insist  on  the  necessity  of  a  oonscions  crisis  of  conversion,  nor 
did  be  enconrage  a  complete  breach  between  the  Christian 
and  the  Becolar  life. 

Spener  was  a  volaminoos  writer.  The  list  of  his  pab< 
liafaed  works  comprises  7  vols,  folio,  63  qoarto,  7  octavo,  46 
dnodecimo ;  and  in  one  year  he  had  answered  622  and  had 
still  to  answer  300  letten.  The  most  important  of  )iia 
works  for  tbeir  bearing  on  his  history  are  Thet^ogitAe 
Sadenken,  in  i  parte,  Halle,  1700-1702;  Letde  theoiogitehe 
B*denien,  with  a  life  of  Spener  by  Canstein,  Halle,  1711 ; 
OoHtHia  et  judieia  theologitia  Latina  (posthamous).  Frankfort, 
1709. 

See  HoeBbaoh,  IWHsp  Jatdb  Spmer  \md  adne  Zett  (Berlla,  1828, 
9d ed.  18&8, 3d  ed.  ISnj;  Tbohick.  In  Herzog-PlUt's  R^BaeyUo- 
piUUe  {2d  ed.,  vol.  xlv.);  Gasa,  ProleitaTUitche  Ovmofa  (Berlin, 
Wn ;  RltBchl.  Qeaeh.  dta  PieUimmB,  11.  p.  97,  k.  (Bonn,  1884) ;  and 
eaehSH.  Vnprunp  uvd  Waen  det  PUtimui  (Wiesbaden,  1884). 

8FENNYM00R,  a  market  town  of  Durham,  Eng- 
land, is  situated  on  the  Ferryhill  and  Bishop  Auckland 
branch  of  the  North-Eastem  Railway,  3}  miles  north- 
w^t  of  FerryhiU  and  6  south  of  Durham  by  road . 
Within  recent  years  it  has  increased  with  great  rapidity 
owing  to  the  production  of  coal  and  iron,  and  in  1865 
it  was  formed  into  a  market  town  under  a  local  board 
of  health.  It  possesses  a  town  hall,  a  mechanics'  in- 
stitute and  reading  room,  and  two  market  halls.  A 


school  board  was  formed  in  1875.  Tbe  population  of 
the  urban  sanitary  district  (area  176  acres)  in  1871  was 
4627.  and  in  1881  it  was  5917. 

SPENSER,  Edmund  (c.  1552-1599),  Elizabethan, 
poet,  was  bom  in  London  about  the  year  1552.  The 
received  date  of  his  birth  rests  on  a  passaxe  in  sonnet 
Ix.  of  the  Anwretti.  He  speaks  there  of  having  Uv^ 
forty-one  years  ;  the  J.moreU(  was  pablished  in  1595, 
and  described  on  the  title-page  as  written  not  long 
since  "  ;  this  would  make  the  year  of  his  birth  1 552  or 
1553.  We  know  from  the  [yothalamion  that  London 
was  his  birthplace.  This  at  least  seems  the  most  natnrai 
interpretation  of  the  words : 

"  Herry  Iiondoo,  my  most  kindly  nnrse, 
That  to  me  gave  wis  life's  first  native  source." 

It  would  appear  from  a  recent  disooveiy  by  Mr.  R.  B. 
Knowles '  ttiat  the  retaUonahip  of  the  poet  to  die  noble 
&mily  of  Spencer,  if  it  existed  at  all— and  offit^ 
names  such  as  Spenser  (Dispenser)  or  Stewart 
(Steward)  carry  no  proof  of  conaangninity — was  re- 
mote, and  that  the  poet's  kinsmen  must  be  sought 
among  the  humbler  Spensers  of  northeast  Lancashire. 
Robert  Nowell,  a  London  citizen,  left  a  sum  of  money 
to  be  distributed  in  various  charities,  and  in  the  account 
books  of  his  executore  Mr.  Knowles  has  discovereni 
among  the  names  of  other  beneficiaries  "Edmuntl 
Spensore,  scholar  of  the  Merchant  Taylor  School,  at 
his  going  to  Pembroke  Hall  in  Cambridge. ' '  The  date 
of  this  benefaction  is  28th  April,  1569.  As  the  poet  is- 
known  to  have  been  a  sisar  of  Pembroke,  the  identifi- 
cation is  beyond  dispute.  TiU  this  discovery  it  was  not 
known  where  Spenser  reoeived  his  school  education. 
The  specnladons  as  to  the  poet's  parentage  started  by 
the  Nowell  MS.  are  naturally  more  uncertain.  Mr. 
Knowles  found  three  Spensers  in  the  books  of  the 
Merchant  Taylors,  and  concluded  that  the  poorest  of 
them,  John  Spenser,  a  "free  journeyman"  in  tha 
"art  or  mystery  of  ciothmaking,"  might  have  been, 
the  poet's  father,  but  he  afterwards  abandoned  thia 
theory.  Mr.  Grosart,  however,  adheres  to  it,  and 
gives  a  confident  solution  of  Mr.  Knowles's  difficulties. 
Nothing  approaching  certainty  can  be  re[u^hed  on  the 
point,  which  is  not  itself  of  much  importance.  The 
connection  of  Spenser  widi  Lancashire  is  also  supported 
by  the  Nowell  MS.  Several  Spensers  of  that  county 
appear  among  the  "poor  kinsfolk",  who  profited  by 
Nowell's  bounty. 

It  is  natural  that  a  poet  so  steeped  in  poetry  a» 
Spenser  should  show  his  faculty  at  a  very  early  age ; 
and  there  is  strong  reason  to  believe  that  verses  from 
his  pen  were  published  just  as  he  lefl  school  at  the  age. 
of  sixteen  or  seventeen.  Certain  pieces,  translatjona 
from  Du  Betlay  and  Petrarch,  afterwards  included  in  a 
volume  of  poems  by  Spenser  published  in  1591,  are 
found  in  a  miscellany,  Theatre  for  Worldinas,  issued 
by  a  Flemish  Protestant  refugee,  John  van  der  Noodt, 
on  the  25th  of  Mav,  1569.  The  translations  from  Duv 
Bellay  appear  in  blank  verse  in  the  miscellany,  and  are 
rhymed  in  sonnet  form  in  the  later  publication,  but  the 
diction  is  substantially  the  same  ;  the  tifenslations  from 
Petruch  are  republished  with  slight  variataons.  Poetv 
were  so  careless  of  their  rights  in  those  days  and  puh- 
li^ers  took  sneh  liberties  that  we  cannot  draw  for 
certain  the  conelnmon  that  would  be  inevitable  if  the 
fwsta  were  of  more  modem  date ;  but  the  probabilities 
are  that  these  passages  in  Van  der  Noodt's  7%eatret 
although  the  editor  makes  no  acknowled^ent,  were 
oontrimited  by  the  schoolboy  Spenser.  As  the  exerrasea 
of  a  schoolboy  writing  before  our  poetic  diction  waa 
enriched  by  the  great  Elizabethans,  they  are  remark- 
able for  a  BustEuned  command  of  expression  which  many 
schoolboys  might  exhibit  in  translation  now,  but  which 
was  a  rarer  and  more  significant  accomplishment  whoa 
Surrey  and  Sackville  were  the  highest  models  in  post- 
Chaucerian  English. 

1  See  The  SpauUnoi^tAe  Monty  qfJiobaiN<rwdl,jiTivateiljl>rlnteA^ 
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Little  is  known  of  Spenser's  Canibriii^e  career,  ex- 
cept that  he  was  a  aisar  of  Pembroke  H^l,  took  his 
biuihelor's  degree  in  1572,  his  waster's  in  1576,  a.nd 
left  Cambridge  without  having  obtained  a  fellowship. 
Mr.  Grosart's  inquiries  have  elicited  the  faotthat  his 
health  was  not  good, — college  allowances  while  he  was 
in  residence  being  often  paid  "Spenser  se^tanti." 
One  of  the  fellows  of  Pembroke  strongly  influenced 
his  deatiny.  This  was  Gabriel  Harvey,  a  prominent 
figure  in  the  university  life  of  the  time,  an  enthuaiastio 
-educationist,  vigorous,  versatile,  not  a  little  vain  of  his 
own  culture  and  literary  ]>owera,  which  had  gained 
him  a  certain  standing  in  London  society.  The  re- 
vival and  advancement  of  English  literature  was  a  pas- 
sion of  the  time,  and  Harvey  was  fully  possessed  by  it 
His  fancy  for  reforming  English  verse  by  discarding 
rhyme  and  substituting  unrhymed  classical  metres,  ana 
the  tone  of  his  controversy  with  Thomas  Nash,  have 
caused  him  to  be  regarded  as  merely  an  obstreperous 
and  pragmatic  pedant ;  but  it  is  clear  that  Spenser, 
who  had  sense  enough  not  to  be  led  astray  by  his 
eccentricities,  received  active  and  generous  help  from 
him  and  probably  not  a  little  literary  stimulus.  Har- 
vey's letters  to  Spenser*  throw  a  very  kindly  light  on 
his  character. 

Three  years  after  leaving  Cambridge,  in  1579,  Spen- 
ser issued  his  first  volume  of  poetry,  the  Shepherd's 
Calendar.  Where  and  how  ne  spent  the  interval 
have  formed  subjects  for  elaborate  speculation.  That 
most  of  it  was  spent  in  the  study  of  his  art  we  may 
take  for  granted.   That  he  lived  for  a  time  in  the 

north  parts"  of  England;  that  there  or  elsewhere 
be  fell  in  love  with  a  rady  whom  he  celebrates  under 
the  ana^m  of  "  Bosalind  "  ;  that  his  friend  Harvey 
ui^ed  him  to  return  south,  and  introduced  him  to  Sir 
Philip  Sidney;  that  Sidney  took  to  him,  discussed 
poetry  with  him,  introduced  him  at  court,  put  him  in 
the  way  of  preferment, — are  ascertained  facts  in  his 
personal  historv.  Mr.  Grosart  conjectures  with  oon- 
-siderable  plausinility  that  he  was  in  Ireland  in  1577  in 
the  service  of  Sir  Henry  Sidney,  Philip's  father,  and 
returned  to  England  with  that  administrator  in  1578. 

The  ioteioet  of  the  Bhepkm-^t  Qilatdar  ia  mainly  peraonal 
to  Speuser.  It»  twelve  poems  continne  to  be  read  chiefly 
twcsiue  they  were  the  fint  pablished  essays  of  the  author 
of  the  Faerjf  Quem,  the  poems  in  which  he  tried  and  dis- 
-etplined  his  power*.  They  mark  no  stags  in  the  history  of 
pastoral  poetry.  Spenser  had  too  strong  a  genlns  not  to 
make  his  own  Individuality  felt  in  any  form  that  he  at. 
tempted,  and  his  buoyant  dexterity  in  handling  varioos 
Bdiuaes  of  verse  mnst  always  affbrd  ddigbt  to  tlie  connois- 
seur in  snch  things.  But  a  reader  not  already  interested  in 
■Spenser,  or  not  already  familiar  with  the  artificial  eclogue, 
would  find  little  to  attract  him  in  the  ShepharcPa  Caimdar. 
The  poems  need  a  special  education ;  given  this,  they  are 
ftlt  to  be  foil  of  charm  and  power,  a  fresh  and  vivid  spring 
-to  the  splendid  sommer  of  the  Faetif  Qmm.  The  dictKin  is 
a  Btudtonsly  archaic  artificial  compound,  partly  Chaucerian, 
partly  North  Anglian,  partly  fkctitioas;  and  the  pastoral 
scenery  is  such  as  may  be  foand  in  any  country  where 
th«re  are  sheep,  hills,  trees,  shmbs,  toadstools,  and  running 
streams.  That  Spenser,  having  been  in  the  north  of  Eng- 
land, should  have  introduced  here  and  there  a  touch  of 
north  country  color  is  natural  enough,  but  it  is  not  sufficient 
to  give  a  character  to  the  poems  as  pastoral  poems.  Aa 
flooh  they  follow  continuously  and  do  not  violently  break 
away  from  Latin.  Italian,  and  French  predecessors,  and 
Mr.  George  Saiutsbnry  is  undoubtedly  right  in  indicating 
Uarot  as  the  most  immediate  model.  At  the  same  time 
4Hie  ran  quite  understand  ou  historical  gronnda  why  the 
ShepkenPt  Galmdar  was  hailed  with  enthnsiasm  aa  the  ad- 
vent of  a  "  new  poet."  Not  only  was  it  a  complete  work  hi 
a  form  then  new  to  English  literature,  but  the  execution 
«howed  the  hand  of  a  master.  There  had  been  nothing  so 
finished,  so  sustained,  so  masterful  in  grasp,  so  brilliant  in 
metre  and  phrase,  since  Chancer.  It  was  felt  at  once  that 
the  poet  for  whom  the  age  had  been  waiting  had  come. 
The  little  coterie  of  fiends  whose  admiration  the  yonng 
poet  had  won  in  private  were  evidently  concerned  lest  the 
wider  public  shonld  be  bewildered  and  repelled  by  the  un- 
ftmlUar  pastor^  form  and  rustic  diction.   To  put  the  pub- 

1  Ze(ter-BoafcqfOabriet.B(trve9,  Camden  Society. 


lie  at  the  right  point  of  view  tlic  poems  were  published  with 
a  commentary  by  "E.  K.," — supposed  to  be  one  Edward 
Kirke,  who  was  an  uudf  rgroduAte  with  Speuser  at  Pem- 
broke. This  so-called  "  glosse "  explained  the  archaic 
words,  revealed  the  poet's  intontioiis,  and  boasted  that,  as 
in  the  case  of  Vii^il,  the  pastoral  poetry  of  the  "  new  poet" 
was  but  "a  proving  of  the  wings  for  higher  and  wider 
flights."  The  "  new  poet's  "  name  was  witliheld ;  and  the 
identification  of  the  various  "shepherds" — of  Cuddie  and 
Eofl'y  and  Diggon  Davie,  and  the  l>eanteous  golden-haired 
"  widow's  dMighter  of  the  glen  " — was  fortunately  reserved 
to  yield  delight  to  the  iugenions  curiosity  of  a  later  age.* 

The  Shepherd's  Calendar  was  published  at  Gabriel  Harvey's 
instance,  and  was  dedicated  to  Sir  Philip  Sidney.  It  was 
one  out  of  many  poetical  schemes  on  which  the  young  poet 
was  busy  in  the  flush  of  conscious  power  and  nigh  hopas 
excited  by  the  admiration  of  the  literary  anthoritiee  whose 
approval  was  then  most  to  be  coveted.  His  letters  to  Har^ 
vey  and  Harvey's  letters  to  him  furnish  hints  for  a  very 
engaging  fancy  picture  of  Spenser  at  this  stage  of  bis  life^ 
— ^looking  at  the  world  through  rose-colored  spectacles,  higk 
in  favor  with  Sidney  and  Leicester,  datiuf;  his  letters  from 
Leicester  House,  payly  and  energetically  di^assing  the 
technicalities  of  his  art,  with  some  provisiou  from  his  pow- 
erfni  friends — certain,  bnt  the  form  of  it  delightfully  un- 
certain,—going  to  court  in  the  train  of  Leicester,  growing 
painted  beard  and  mnstachtos  of  fitshionable  shape,  and 
frightening  his  ever-vigilant  friend  and  mentor  Harvey  by 
the  light  courtier-like  tone  of  his  references  to  women. 
The  studious  pastoral  poet  from  "north  parts"  had  blos- 
somed with  surprising  rapidity  in  the  image  of  the  gay 
fortune-seeking  adventurers  who  crowded  the  court  of  the 
virgin  queen  in  those  stirring  times.  Some  of  the  poems 
which  he  mentions  to  Harvey  as  then  completed  or  on  tiie 
anvil — his  Dreamt,  his  Nine  Comediea,  his  Dj/ing  Pelictm,  and 
his  SteniTnata  Dudleiana  (singing  the  praises  of  the  uoble 
family  which  was  befriending  him) — liave  not  been  pre- 
served, at  least  In  any  form  that  can  be  certainly  identified. 
He  had  sent  Harvey  a  portion  of  the  Faery  Queen,  which  he 
was  eager  to  continue  ;  but  Harvey  did  not  think  much  of 
it — a  judgment  for  which  Harvey  ia  often  ridiculed  as  a 
dnU  pedant,  as  if  we  knew  for  certain  that  what  was  snb- 
mitted  to  him  was  identical  with  what  was  pablished  ten 
yeus  later. 

Spenser  was  appointed  secretaiy  to  tbe  lord-deputy 
of  Ireland  in  15^,  and  was  one  of  the  band  of  advco* 
turers  who,  with  mixed  motivea  of  love  of  excitemeni, 
patriotism,  pietv,  and  hopes  of  forfeited  estates,  ao- 
oompanied  Ix)rd  Arthur  Grey  of  Wilton  to  Ireland  to 
aid  in  the  suppression  of  Desmond's  rebellion,  ^^tret 
is  sometimes  expressed  that  the  author  of  the^  -fwry 
Qaeent  who  ougnt  to  have  been  dreamy,  meditative, 
gentle,  and  refined,  should  have  been  round  in  such 
company,  and  should  have  taken  part  in  the  violent 
and  bloody  scenes  of  Lord  Orey's  two  years'  attempt 
at  ''pacification."  But  such  things  mnst  be  judged 
with  referenoe  to  the  circumstances  and  the  spirit  of 
the  time,  and  it  must  be  remembered  that  England 
was  then  engaged  in  a  fierce  struggle  for  existence 
against  the  Catholic  powers  of  the  Ocmtinait  Of 
Lord  Grey's  character^  his  secretary  ma  an  enthvn- 
astic  admirer,  exhibiting  bim  in  the  Faery  Quem  as 
Arthegal,  the  peisonificaUcm  of  justice  ;  and  we  know 
exactly  what  were  his  own  views  of  Irish  poUciy,  and 
how  strongly  he  deplored  that  Lord  Orey  was  not  per- 
mitted to  carry  them  out.  Spenser's  Fteio  of  the  State 
of  Ireland,  drawn  up  after  fourteen  years'  experience, 
is  not  the  work  of  a  gentle  dreamer,  but  of  an  enw- 
getio  and  shrewd  pnbfio  official 

The  View  is  not  a  descriptive  work ;  there  ia  nothing  in 
the  style  to  indicate  that  it  was  written  by  a  poet;  it  is 
an  elaborate  state  paper,  the  exposition  in  the  form  of  a 
dialogue  of  a  minutely  considered  plan  fbr  the  pacification 
of  Ireland,  written  out  of  zeal  for  the  pnblic  service  for  the 
eyes  of  the  Govomment  of  the  day.  A  very  thotonghgoing 
plan  it  is.  After  passing  in  review  the  history  and  charac- 
ter of  the  Irish,  their  laws,  customs,  religion,  habits  of  life, 
armor,  dress,  social  institutions,  and  finding  "evil  oaagea  " 
in  every  department,  he  proponnds  his  plan  of  "reforma- 
tion." Reformation  can  be  effected  only  by  tiie  sword,  by 
the  strong  hand.  The  interlocutor  in  tiie  dialogue  holds 
up  his  hands  in  horror.  Does  he  propose  extermination  Y 
By  no  means ;  but  he  would  give  the  Irish  a  oholee  betweui 

■  See  Mr.  Orosart's  Cbmptde  YPOrku^  S^nuer,  vol.  L 
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■abmtnion  and  eztenaination.  The  GoTernment  had  vao- 
illtttcd  too  loQir,  and,  feariag  the  cost  ot  a  tborongh  opera- 
tion, liad  spent  twice  as  ntach  witlioat  in  any  way  mending 
matten.  Let  them  send  into  Ireland  10,000  foot  and  1000 
hone,  diapene  them  in  garriuna — a  oomplete  ncheme  of 
loalitiw  ia  labmitted— frive  the  Irish  twenty  days  to  come 
in;  if  they  did  not  come  in  then,  give  no  gaarter  after- 
wards, bat  hniit  them  down  like  wild  beasts  in  the  winter 
time  when  the  covert  is  thin ;  "  if  they  be  well  followed 
one  winter  ye  Bhall  have  little  work  to  do  with  them  ^e 
neit  summer " ;  fiunine  wonid  complete  the  work  of  the 
sword ;  and  in  eighteen  months'  time  peace  would  be  re* 
stored  and  the  ground  cleared  for  plantation  by  English 
colonists.  There  must  be  no  flinching  in  the  execution  of 
tliis  plan, — "  no  rpmorse  or  drawing  back  for  the  sight  of 
any  snrh  mefal  ol^ect  as  mnst  therenpon  follow,  nor  for 
compassion  of  their  calamltiefi,  seeing  that  by  no  other 
means  it  is  ponible  to  recsorer  them,  and  that  theae  are  not 
of  will  bat  of  very  nrgent  necessity."  The  Oovemment 
bad  oat  of  foolish  compassion  drawn  back  before  when  Lord 
Gr^  had  brought  the  recalcitrant  Irish  to  the  necessary  ex- 
tremity of  famine;  theigenUe  poet  vanu  them  eanustly 
igBinat  a  lepetiticm  of  the  blnnaer. 

Such  was  Spenser's  plan  for  the  pacification  of  Ire- 
land, propounded  not  on  his  own  authority,  _  but  as 
having  support  in  "  the  coneultations  and  actions  of 
very  wise  governors  and  connsellorB,  whom  he  had 
iometimes  heard  treat  thereof."  He  knew  that  it  was 
**  bloody  and  cruel";  but  he  contended  passionatelv 
that  it  was  necessary  for  the  maintenance  of  English 
power  and  the  Protestant  religion.  Commentary  on 
the  plaa,  whieh  haa  been  so  moch  and  so  wanoly  dib- 
ensaed,  would  be  out  of  place  here.  The  method  was 
repugnant  to  the  kindly  nature  of  average  Englishmen ; 
firom  the  time  of  Lord  Grey  no  English  authority  had 
the  heart  to  go  through  with  it  tul  another  remorse- 
less zealot  appeared  in  the  person  of  Cromwell.  That 
Cromwell  knew  the  treaUse  of  the  sage  and  serious 
Spenser,"  perhaps  through  Milton,  is  probable  from 
the  fact  that  the  poet's  Irish  estates  were  secured  to 
his  grandson  by  the  Protector's  intervention  in  1657. 
These  estates  had  been  granted  to  Spenser  as  his 
share  in  the  redistribution  of  Munster, — 3000  acres  of 
land  and  Kiloolman  castle,  an  ancient  seat  of  the  Des- 
monds, in  the  north  of  the  county  of  Cork.  The 
elaborate  and  business-like  character  of  the  Vieto  shows 
that  the  poet  was  no  wnecuriafc,  bat  recdved  his  re- 
ward for  Bub^ntwl  polttioal  services.  He  ceased  to 
be  secretary  to  the  lord-deputy  when  Lord  Grey  was 
recalled  in  1582 ;  but  he  continued  in  the  public  ser- 
vice,  and  in  1586  was  promoted  to  the  onerous  pcMSttion 
ef  clerk  to  the  councu  of  Munster. 

Amidst  all  the  distractions  of  his  public  life  in  Ire- 
land, Spenser  seems  to  have  proceeded  steadily  with 
the  composition  of  the  Faery  Queen,  translating  hia 
Taxied  experience  of  men  and  affairs  into  the  pictu- 
resque forms  of  hia  allegory,  and  expressing  through 
them  his  conception  of  the  immutable  principles  that 
ought  to  regufate  human  conduct.  He  had,  as  we 
have  seen,  oonc^ved  a  work  of  the  kind  and  made  a 
banning  before  he  left  En^and.  The  conception 
most  have  been  very  maoh  deepened  and  widened  and 
in  every  way  enriehed  by  bis  intimate  daily  contact 
with  the  actual  struggle  of  conffiot^ng  individu^  and 
inta<e6tB  and  policies  in  a  great  crisis.  Some  four  or 
fire  years  later,  beinx  ask^  in  a  mixed  company  of 
English  officials  in  Ireland  (as  recorded  in  Lodowick 
Bry^ett's  Discourse  of  Oivil  Life)  to  give  offhand  a 
short  skeU^  of ' '  the  ethical  part  of  moral  philosophy ' ' 
and  the  praolieal  uses  of  the  study,  Spenser  explained 
to  these  umple-minded  men  that  the  subject  was  too 
intricate  for  an  impromptu  exposition,  but  that  he  had 
in  hand  a  work  called  the  Fa^  Queen  in  which  an 
ethical  system  would  be  exhibit^  in  action.  The 
rsspeet  paid  by  his  offiinal  brethren  to  Spenser  as  a 
man,  "  not  onl^  perfect  in  the  Greek  tongue,  but  also 
Tery  irdl  read  in  philosopl^,  both  moral  and  natural,' ' 
is  an  interesting  item  in  his  Uography.  Some  years 
later  Mifl,  when  Spenser  was  settled  at  Kiloolman 
OH^,  Sir  Walter  Balffli^  foond  him  with  three  books 


of  the  fhfer)/  Queen  completed,  and  urged  him  to 
oome  with  them  to  London.  London  accordingly  he 
revisited  in  1589,  after  nine  years'  absence.  There  is  a 
very  pretty  record  of  this  visit  in  Colin  Ckmt'g  Come 
Home  Again,  published  in  1595,  but  written  in  1591, 
immediately  after  his  reium  to  KUcolman.  The  in- 
cidents of  the  visit,  by  that  time  matters  of  wistful 
memoiy,  are  imaged  as  a  shepherd's  excursion  from 
his  quiet  pastoral  life  into  the  great  world.  Colin 
Clout  calls  round  him  once  again  the  masked  figures 
of  the  Shepherd's  Calendar,  and  describes  to  them 
what  he  saw,  how  he  fared,  and  whom  he  met  at  the 
court  of  Cynthia,  and  how  through  the  influence  of 
"the  Shepherd  of  the  Ocean  "  he  was  admitted  at 
timely  hours  to  play  on  his  oaten  pipe  in  the  great 
queen's  presence. 

How  much  is  pure  fiction  and  how  much  veiled  fWct 
in  this  picture  cannot  now  be  distinguished,  but  it  is 
undoubted  that  Spenser,  though  his  chief  patrons 
Leicester  and  Sidnev  were  now  dead,  was  very  gra- 
ciously received  by  tne  vreat  world  on  his  return  to 
London.  Not  only  did  the  queen  grant  him  an  audi- 
ence, but  many  ladies  of  the  court,  several  of  whom  he 
afterwards  honored  with  dedications,  honored  him 
with  their  patronage.  The  first  three  hooka  of  the 
Faery  Queen,  which  were  entered  at  Stationers'  Hall 
on  the  1st  December,  1589,  were  published  in  1590, 
and  he  was  proclaimed  at  once  witn  remarkable  unan- 
imity by  all  the  writers  of  the  time  as  the  first  of  liv- 
ing poets. 

From  the  first  week  of  its  pablication  the  literary  world 
has  continued  nnanimoas  about  the  Faery  Quera,  except  on 
minor  points.  None  of  our  great  poets  has  been  welcomed 
with  such  aniversat  acclaim  and  upheld  without  loss  of 
favor  through  so  many  changes  of  Atehion.  When  roman- 
ticism was  at  Its  lowest  ebb  Pope  read  Spenser  in  his  old 
age  with  as  much  delight  as  in  his  boyhood.  He  speaks- 
himself  of  having  had  his  detractOTS,  of  having  Buffered 
from  the  venomous  tooth  of  the  Blatant  Beast,  and  be  seema 
to  have  had  in  more  than  ordinary  share  the  poet's  senei- 
tlveneas  to  oriticism :  but  the  detractors  or  indifferentista 
have  generally  been  nmnd  among  men  who,  like  the  lord 
high  treasurer  BurghlOT,  have  no  liking  for  poetry  of  any 
kind.  The  secret  of  Spenser's  enduring  popularity  with 
poets  and  lovers  of  poetry  lies  specially  in  thin  that  he  excels 
in  the  poet's  peculiar  gift,  the  instinct  for  verbal  music. 
Shakespeare,  or  the  author  of  the  sonnet  usually  assigned 
to  him,  felt  and  ezpremed  this  when  he  drew  the  parallel 
between  "  music  and  sweet  poetry" — 

"  Thou  lovest  to  hear  the  eweet  melodious  sound 
That  Phoebus'  lute,  the  queen  of  music,  makes; 
And  I  !d  deep  delight  am  chiefly  drowned 
Wtaenas  himself  to  singing  be  beUkee." 

This  is  an  early  word  in  criticism  of  Spenser,  and  it  is  the 
last  word  about  his  prime  and  unquestionable  excellence, — 
a  word  in  which  all  critics  mnst  agree.  Whether  he  bad 
imagination  in  the  highest  degree  or  only  luznriant  fancy, 
and  whether  he  could  tell  a  story  in  the  highest  epic  man- 
ner or  only  put  together  a  richly  varied  series  of  picturesque 
incidents,  are  dispntable  points;  but  about  the  enchant- 
ment of  his  vene  there  can  be  no  difference  of  opinion.  It 
matters  not  In  tiie  least  that  he  gains  his  melody  often  by 
arohalo  affectations,  licensee  of  diction  that  should  make 
Dr.  Richard  Morris  "stare  and  gasp";  there,  however 
purchased,  the  marvelloasly  rich  music  is.  In  judging  of 
the  etrocture  of  the  Fatry  QHentwe  mnst  always  remember 
that,  long  and  diffuse  as  It  is,  what  we  have  is  bnt  a  fVag- 
ment  of  the  poet's  design,  and  that  the  narrative  is  regu- 
lated by  an  allegorical  pnrpose ;  but,  however  intricate, 
however  conftuMl,  the  reader  may  feel  the  succession  of 
Incidents  to  be,  when  he  studies  the  snccession  of  incident^ 
it  is  only  at  the  call  of  duty  that  helsllkdytooccnpyhim* 
self  wiUl  such  a  study  in  reading  Spenser, 

The  ethical  value  of  the  allegory  has  been  very  variously 
estimated.  The  world  would  nrohably  never  have  divined 
that  there  was  any  allegory  iz  he  had  not  himself  drawn 
attention  to  it  in  a  prose  dedication  and  in  doggerel  head- 
ings to  the  cantos.  It  was  apparently  at  bis  friend  Baleigh's 
snggflstion  that  the  poet  condescended  to  explain  his  ethical 
purpose ;  otherwise  it  would  have  been  as  proUematicat  at 
the  similar  intention  in  the  case  of  tbe  iiMI'  Kin^ 
before  that  intention  was  expressly  dedaxed.  It  is  almoat 
to  be  regretted,  as&raatiie  allegon-  is  concerned,  thatth* 
friendly  "  E.  K."  was  not  emplt^ad  to  fbrnish  a  "  gloow 
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to  the  Faery  Quem  m  lie  bad  dooeto  tbeBhepherd't  OaUndar. 
TTndoubtedly  the  peculut  "  poetic  luxnry"  of  the  Faery 
QtiMH  OBB  be  ei^oyea  without  any  roferenoe  to  Uie  allegory ; 
«Tea  Professor  Dowden,  tbe  most  eloquent  ohampioa  of 
^pensei's  claims  as  a  "  teacher,"  admits  that  it  fa  a  mistake 
to  look  for  minate  correspondence  between  outward  symbol 
and  onderlyiug  sense,  and  tiiat  the  jxwt  Is  least  enjoyable 
where  he  is  most  ingenious.  Still  the  allegory  governs  the 
atmetnre  of  the  poem,  and  Spenser  himself  attached  great 
importance  to  it  as  determining  his  position  among  poets. 
The  ethical  purpose  is  distinctive  of  the  poem  as  a  whole ; 
it  was  foremost  in  Spenser's  mind  when  he  ooueeived  the 
scheme  of  the  poem,  and  present  with  him  as  he  built  np 
and  articulated  the  skeleton ;  it  was  in  thhi  respect  that  he 
claimed  to  have  "  overpassed  "  his  avowed  models  Arioeto 
ud  Tasso.  If  we  wish  to  get  an  idea  of  Spenser's  imagina- 
tive force  and  abandance,  or  to  see  hla  creations  as  be  saw 
them,  we  most  not  neglect  the  allegory.  It  is  obvious  from 
All  that  he  says  of  his  own  work  that  in  his  eyes  the  ethical 
meaning  not  only  heightened  the  interest  m  the  marvel- 
loosly  neb  pageant  of  heroes  and  heroines,  enchanters  and 
monsters,  bat  was  the  one  thing  that  redeemed  it  from  ro- 
mantic commonidace.  For  the  right  appreciation  of  many 
4>f  the  characters  and  incidents  a  knowledge  of  the  allegory 
is  Indispenroble.  For  example,  the  slaughter  of  Error  by 
tiie  Bed  Cross  knight  would  be  merely  disgnsting  but  for 
its  symbolic  character ;  the  iron  Talus  and  his  iron  flail  is 
a  revolting  and  brutally  cruel  monster  if  he  is  not  regarded 
as  an  image  of  the  ezeoutloner  of  righteous  law;  the  Bla- 
'  tant  Beast,  a  purely  grotesque  and  ridiculous  monster  to 
outward  view,  aoquues  a  serious  interest  when  he  is  known 
to  be  an  impersonation  of  malignant  detraction. 

After  the  publication  of  the  Faeiy  Queen  Spenser 
«eeraB  to  have  remained  in  London  for  more  than  a 
year,  to  eqioy  hiB  triumph.  It  might  be  Buppused, 
from  what  be  makes  the  Shepherd  of  the  Ocean  say  io 
nrgine  Colin  Clout  to  quit  his  banishment  in  Ireland, 
that  Raleigh  had  encouraged  him  to  expect  some  per- 
manent provirion  in  London.  If  he  nad  any  such 
hopes  they  vere  disappointed.  The  thrifty  queen 
l^ranted  him  a  pension  of  j£50  [$243],  which  was  paid 
in  Februai^,  1591,  but  nothing  further  was  done  for 
him.  Colin  Clout's  explanation  that  the  selfish  aoram- 
bling  and  intriguing  of  court  life  were  not  suited  to  a 
lowly  shephera  swain,  and  that  he  returned  to  country 
life  with  relief,  may  be  pastoral  convention,  or  it  may 
have  been  an  ezpTession  of  the  poet's  real  feelings  on 
his  return  to  Kilcolman,  althougn  as  a  matter  of  fact 
there  seems  to  have  been  as  much  scrambling  for  good 
things  in  Munster  as  in  London.  Certain  it  is  that  he 
^id  return  to  Kilcolman  in  the  course  of  the  year  1591, 
having  probably  first  arranged  for  the  publication  of 
Daphnaida  wd  Gomnlaiatt.  Dcmhnaiaa  is  a  pastoral 
elegy  on  tbe  death  ox  the  niece  of  the  mistress  of  the 
robee.  The  fact  implied  in  the  dedication  that  he  was 
not  petBoniUly  known  to  the  lady  has  more  than  once 
proToked  the  solemn  remark  that  the  poet's  grief  was 
assumed.  Of  course  it  was  assumed:  and  it  is  hardly 
less  obvioos  diat  nnoerity  of  personal  emotion,  so  far 
from  being  a  merit  in  the  artificial  forms  of  pastoral 
poetry,  the  essenoe  of  which  lies  in  its  dreamy  remote- 
ness m>m  real  life,  would  be  a  blemish  and  a  discord. 
Any  suggestion  of  the  poet's  real  personality  breaks 
the  charm :  ^  once  raise  the  question  of  the  poet's  per- 
sonal sincerity  and  the  pastoral  poem  may  at  once  be 
thrown  aside.  The  remark  applies  to  all  Spenser's 
minor  poetry,  including  his  love-sonnets;  the  reader 
who  raises  the  qaesrion  whether  Spenser  really  loved 
his  mistress  may  have  a  talent  for  disputation  but  none 
for  the  full  enjoyment  of  hyperbolical  poetry.  Com- 
vlaints,  also  published  in  I59I,  is  a  miscellaneous  col- 
lection of  poems  written  at  different  periods.  The 
volume  contained  Tiie  Ru!n$  of  Time ;  The  Teari  of  the 
Mvftea;  VirgWa  Gnat;  Mother  Hubbard' a  Tale;  The 
Jiuitu  of  Some ;  Muiopotmos ;  Vmon8(^  the  World's 
Vanity ;  Bdtay^B  Visiont ;  Petrarch's  Vtsiom.  Some 
of  these  pieces  are  translations  already  alluded  to  and 
interesting  only  as  the  exercises  of  one  of  our  greatest 
masters  of  melodious  verse;  but  two  of  them,  Thf 
Tears  of  the  Muxes  and  Mother  BubbartTi  Tale,  have 
greater  intrinsic  interest.   The  first  is  the  oomplunt 


of  the  decay  of  learning  alluded  to  in  JWdlnnwur 

Night's  Dream,  v.  1,  52— 

"  The  thrice  three  Hoses  monVnIng  for  tbe  death 
Of  Learning  late  deoeaeed  in  befls>^>" 

The  lament,  at  a  time  when  tbe  Elixabethui  diuu 
was  "mewing  its  mighty  youth,"  was  not  so  happy 
as  some  of  Spenser's  political  prophecies  in  his  Vyaa 
of  Irdand;  but  it  is  iule  work  to  try  to  trace  the  un- 
dercurrents and  personal  allusions  in  such  an  occanoul 
pamphlet.  Mother  HtibbanC*  ^c^i  &  in  Cliaii- 
oerian  couplets,  shows  a  keenness  of  satario  f(noe  not 
to  be  paralleled  in  any  other  of  Spenser's  writinoL  ul 
suggests  that  he  left  the  court  in  a  mood  very  diflfemt 
from  Colin  Clout's. 

Spenser  returned  to  London  probably  in  1595.  He 
had  married  in  the  interval  a  lady  whose  Christian 
name  was  Elisabeth — Mr.  Orosait  says  Elizabeth 
Boyle.  The  marriage,  celebrated  on  the  Ilth  of  June, 
15M,  was  followed  a  rapid  suooesmon  of  puUioft- 
tions.  Hie  first  was  a  volume  (entered  at  Stationers' 
Hdl,  19th  November,  1594,  published  1S95)  oontaimng 
the  Amoretti,  a  series  of  exquisite  sonnets  oommein* 
orarive  of  the  moods  and  incidents  of  his  courtship, 
and  the  magnificent  ^pithalamion,  incomparably  tbe 
finest  of  his  minw  poems.  As  in  the  case  of  the  Com- 
pZowto,  the  pnUisher  for  obvious  reasons  issued  this 
Volume  nominally  without  his  authority.  CoUn  Clout't 
Come  Home  Again  was  published  in  the  same  year, 
with  a  dedication  to  Sir  Walter  Raleigh,  dated  1591. 
Early  in  1596  the  second  three  books  of  the  Faen 
Quf^  were  entered  in  the  register  of  Stationers'  Hall; 
and  in  the  course  of  the  same  year  were  published  hia 
Four  ^nms,  his  I\-othalamionj  and  his  Astrophd.  a 
pastorallament  for  Sir  Philip  Sidncgr,  whi^  he  dedi- 
cated to  t^e  countess  of  Ess^ 

That  Spenser  wrote  more  of  the  Faery  Queen  during 
the  last  two  years  of  his  life,  and  that  the  MS.  p^ 
iahed  in  the  sack  of  Kilcolman  castle  by  tbe  rebeh, 
may  plausibly  be  ooi^jectured,  but  cannot  b6  aaoer- 
taineo.  During  those  years  he  would  seem  to  have 
been  largely  occupied  with  political  and  personal  cares. 
He  describes  himself  in  the  /VotAoZanucm  as  a  disap- 
pointed suitor  at  court  He  drew  up  his  View  of  Ire- 
laaid  in  1596  when  he  was  in  London,  and  from  various 
circumstances  it  is  evident  that  he  bad  hopes  of  some 
kind  from  the  favor  of  Essex.  The  VteiOy  with  its 
urgent  entreaty  that  Essex  should  be  sent  to  Irelaod, 
was  entered  at  Stationers'  Hall  in  April,  1598,  but  he 
did  not  obtain  leave  to  publish  it*  Burghley,  whobad 
long  stood  in  bis  way,  cued  in  August  of  that  yenr,  and 
next  month  Spenser  was  appointed  sheriff  of  Co^. 
In  October  Tyrone's  rebellion  broke  out,  and  Spenser's 
house  was  sacked  and  burned.  Tbe  po^  lumsdf 
escaped,  and  in  December  was  sent  to  London  with 
despatches.  Again  he  venture  to  urge  upon  the 
queen  his  plan  for  the  thorough  '^reformation  'of  Ire- 
land. But  his  own  end  was  near.  On  16tb  January, 
1599,  he  died  at  Westminster,  ruined  in  fortune,  if  not 
heart-broken,  and  was  buried  in  Westminster  Abb^, 
near  his  master  Chaucer. 

There  have  been  many  editions  of  Spenser's  works.  The 
most  available  and  complete  is  the  Globe  edition,  with  a 
carefully  edited  text  by  Dr.  R.  Morris,  and  a  memoir  by 
Professor  J.  W.  Hales.  Hr.  Oroearfs  edition,  with  Iti 
keenly  argumentative  biography  and  copious  collection  of 
variorum  researches  and  critical  opinions,  is  printed  fbrpri* 
vat«;  circulation.  iw.  K.) 

SPERMACETI  is  a  solid  waxy  body  found  in  spe- 
cial cavities  in  the  head  of  tbe  sperm  whale  (J^yteter 
miicroeqihalue),  where  it  is  heldf  in  solution  by  sperm 
oil  while  the  creature  is  in  life.  At  a  temperature  of 
about  6"  C.  the  solid  matter  separates  in  a  crystaUine 
condition,  and  when  purified  by  pressure  and  treatment 
with  weak  solution  of  caustic  alkali  it  forms  brilliant 

t  [This  work  was  first  published  In  1633,  as  a  part  of  a  Ckimkli 
imand,  bavtiig  lain  In  MSB.  flir  tUity-aeven  yean.— An. 
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vhite  orrgtalline  Boalw  or  plateB,  hard  but  imotuouB  to 
4he  toiuui,  and  desUtute  of  taate  or  smelL  It  is  quite 
ioBoluUe  in  water,  Terjr  slightly  affected  Inr  boiline 
alcohoL  but  easily  dtsBolved  in  ether^  ohlcooiorm.  ana 
ouboD  bisulphide.  Spermaceti  oonsuts  principally  of 
«tiii  or  cetyl  palmitate,  J  0,— an  ether  com- 

posed of  cetyl  alcohol  combined  vith  palmitio  atnd. 
Spenoaoeti  oandles  of  definite  aiie  are  employed  as  a 
standard  for  illuminantB  on  aoooant  of  toe  unifbrm 
ateadjr  light  Ihey  affiwd.  The  subetanoe  is  further 
ued  in  ine  dreeuog  of  &hricB  and  in  medidDe  and 
A^ezy,  espectally  in  cerates,  boogies,  ointments,  and 
in  ooemetto  preparations.  For  sperm  oil,  see  Whale 
Ous. 

SPEUSIPPUS,  son  of  Eurvmedon  and  Fotone,  is 
tupposed  to  have  been  born  about  407  B.o.  He  was 
bred  in  the  school  of  Isocrates ;  but,  when  his  mater^ 
sal  uncle,  Plato,  returned  to  Athens  about  387,  he 
yielded  to  his  influence  and  became  a  member  of  the 
Academy.  In  361,  when  Plato  undertook  his  third 
and  last  journey  to  Sicily,  Speusippus  accompanied 
him.  In  347  the  d^ng  phiuisopner  nominated  his 
nephew  to  snooeed  him  as  scholarch,  and  the  choice 
was  ratified  hy  the  sohod.  Speusippus  held  the  office 
for  eight  yean,  and  died  in  339  after  a  parsl}*tio  seiz- 
ure. According  to  some  authorities  ne  committed 
suicide.  There  is  a  storr  that  his  youth  was  riotous, 
until  Plato's  example  Wa  him  to  reform  bis  ways.  In 
later  life  he  was  conspicuously  temperate  and  amiable. 
He  was  succeeded  by  Xenocrates. 

Of  Sijennppus's  many  philosophical  writings  noth- 
ing surriTes  except  a  fragment  of  a  treatise  On  I)ftha- 
ffortan.  Numberu.     Nor  have  secondaiy  authorities 
preeerred  to  us  anv  general  statement  or  conspectus  of 
ius  system.    Inddentally,  however,  we  learn  the  fol- 
lowing details.    (A)  In  regard  to  his  theory  of  being, 
— (1)  whereas  Plato  postulated  as  the  basis  of  his  sys- 
tesai  a  cause  which  should  be  at  onoe  Unity,  Good,  and 
Ifind,  Speusippus  distingoished  Unity,  the  origin  of 
diins&  nam  Good,  their  end,  and  both  Unitv  and 
Good  nom  controlling  Mind  or  Reason  ;  (2)  wnereas 
Plato  recognized  three  kinds  of  number»--^r8tly,  ideal 
anmbers,  the  formal  causes  of  the  ideas  ;  secondly, 
mathematical  numbers,  the  abstractions  of  mathe- 
maUos ;  and  thirdlv,  sensible  numbers,  numbers  em- 
bodied in  things — Speusippus  rejected  the  ideal  num- 
bers, and  consequently  the  ideas:   (3)  Speusippus 
<noed  nomber,  magnitude,  and  soul  each  to  a  distinct 
rrimnple  of  its  own.    (B)  In  regard  to  his  theory  of 
cnowfedge, — (4)  he  held  that  a  thing  cannot  be  known 
apart  f^m  the  knowledge  of  all  things  besides ;  for, 
that  we  may  know  what  a  thing  is,  we  must  know  how 
it  difiera  irom  other  things,  which  other  things  must, 
therefore,  be  known ;  (5)  accordingly,  in  the  ten  books 
of  a  work  called  *0/«)<a,  he  attempted  a  classification 
of  plants  and  animals ;  (6)  the  results  thus  obtained 
he  distinguished  at  once  from  * '  knowledge ' '  {hmtriifiTi) 
and  from  "sensation"  (aitr^nc),  holding  that  scien- 
tific observation"  (evKmi/ioviK^  alpBtjati),  though  it 
oannot  attain  to  truth,  may  nevertheless^  in  virtue  of 
a  certain  acquired  tact,  firame  "definitions"  {T^iyoi). 
(C)  In  reganl  to  his  theory  of  ethics, — (7)  he  denied 
that  pleasure  was  a  good^  but  seemingly  was  not  pre- 
pwrea  to  account  it  an  evil. 

In  default  of  direct  evidence,  it  remains  for  us  to 
compare  these  scatterednoticesofSpeusippus's  teach- 
ing with  what  we  know  of  its  original,  the  teaching  of 
Puto,  in  the  hope  of  obtuning  at  least  a  general  no- 
tion, firstly,  of  Speusippus's  system,  and,  secondly,  of 
its  rolatioDB  to  the  systems  of  Plato,  of  contemporary 
FlatoniBts,  sjich  as  Aristotle,  and  of  the  later 
Academy. 

It  has  been  suggested  elsewhere  (Socrates,  p.  250 
Mpra)  tliat  the  crude  and  unqualified  "realism"  of 
I^to  8  early  manhood  gave  place  in  his  later  years  to 
a  theory  of  natural  kinds  founded  upon  a  * '  thorough- 
^ng  idealism,"  and  that  in  this  way  he  was  led  to 


recognize  and  to  value  the  dassificatory  sciences  of 
zoology  and  botany.  More  exactly,  it  may  be  said 
that  the  Platonism  of  Plato's  maturity  imJaded  the 
following  principal  doctrines  :  (L )  the  supreme  cause 
of  alt  existence  is  the  One,  the  GK>od,  Mind,  which 
evolves  itself  as  the  universe  under  certain  eternal  im- 
muUble  forms  called  "  ideas  "  ;  (ii. )  the  ideas  are  ap- 
prehended by  finite  minds  as  particulars  in  s^ace  and 
time,  and  are  then  called  things";  (iii.)  conse- 
quently the  particulars  which  have  in  a  given  idea  at 
onoe  their  origin,  their  being,  and  thrar  perfection  may 
be  regarded,  for  the  purposes  of  sdentific  stndjr,  as 
members  of  a  natural  kind;  (iv.)  the  finite  mind, 
though  it  oannot  directly  ap|>rehetta  the  idea,  may,  by 
the  study  of  the  particulars  in  which  the  idea  is  re- 
vealed, attain  to  an  approximate  notion  of  it 

Now  when  Speusippus  (1)  discriminated  the  One, 
the  Good,  and  Mind,  (2)  denied  the  ideas,  and  (3) 
abandoned  the  attempt  to  unify  the  plurality  of  things, 
he  explicitly  nyected  the  theory  of  being  expressed  in 
(I )  and  f  ii. ) ;  and  the  rejection  of  the  theory  of  being, 
i.e.,  of  tne  conception  of  the  One  evolving  itself  as  a 
plurality  of  ideas,  entailed  consequential  modifications 
in  the  theory  of  knowledge  conveyed  in  (iii. )  and  (iv. ). 
For,  if  the  members  of  a  natural  kind  had  no  common 
idea  to  unite  them,  sdeotifio  research,  having  nothing 
objective  in  view,  could  at  best  afford  a  ^yof  or  defim- 
tion  of  the  appropriate  particulars ;  and,  as  the  dis- 
crimination of  the  One  and  the  Good  implied  the  pio- 
greswon  of  particulars  towards  perfection,  such  a  Myoc 
or  definition  could  have  only  a  temporary  value. 
Hence,  though,  like  Plato,  Speusippus  (4)  studied  the 
differences  of  natural  products  (5)  with  a  view  to 
classification,  he  did  not  agree  with  Plato  in  his  con- 
ception of  the  significance  of  the  results  thus  obtained : 
that  is  to  say,  while  to  Plato  the  definition  derived 
from  the  study  of  the  particulars  included  in  a  natural 
kind  was  an  approximate  definition  of  the  idea  in 
which  the  natural  kind  originated,  to  Speusippus  the 
definition  was  a  definition  of  the  partiouhus  studied, 
and,  strictly  speaking,  of  nothing  else.  Thus,  while 
Plato  hoped  to  ascend  through  daasificatonr  science  to 
the  knowledge  of  eternal  and  immutable  laws  of 
(jionght  and  being,  Speusippus,  abandoning  ontologi- 
cal  speculation,  was  content  to  regurd  dasufioatory 
sdence  not  as  a  means  but  as  an  end,  and  (6)  to  rest 
in  the  results  of  scientific  observation.  In  a  word, 
Speusippus  turned  from  philosophy  to  sdence. 

It  may  seem  strange  that,  differing  thus  widel;|r  from 
his  master,  Speusippus  should  have  regarded  himself 
and  should  have  been  regarded  by  others  as  a  Platon- 
ist,  and  still  more  strange  that  Plato  should  have 
chosen  him  to  be  his  suooessor.  It  is  to  be  observed, 
however,  firstly,  that  the  scientific  element  occupied  a 
larger  place  in  Plato's  later  system  than  is  generally 
supposed,^  and,  secondly,  that  the  only  Academics  who 
came  into  competition  with  Speusippus  agreed  with 
him  in  his  r^eotion  of  the  theory  of  ideas.  Henoe, 
Plato,  finding  in  the  school  no  capable  representative 
of  his  ontological  theoiT,  might  well  choose  to  succeed 
him  a  favorite  pupil  whose  sdentifio  enthunasm  and 
attainment  were  beyond  question ;  and  Speusippus's 
rivals,  having  themselves  atmndoned  the  theory  of 
ideas,  would  not  be  in  a  position  to  tax  him  with  his 
philosophical  apostasy. 

In  abandoning  the  theory  of  ideas — that  is  to  say. 
the  theory  of  figures  and  numbers,  the  possessions  of 
universal  mind,  eternally  existent  out  of  space  and 
time,  which  figures  and  numbers  when  they  bass  into 
space  and  time  as  the  heritage  of  finite  mintui  are  re- 
garded as  things — Speusippus  had  the  approval,  as 
of  the  Platonists  generally,  so  also  of  Aristoue.  But, 

1  That  Plato  did  not  neglect,  but  ratber  enoouraged,  elaaelflca- 
torv  science  it  shown,  not  only  by  a  well-known  fragment  of  tbs 
comic  poet  Eplcrates,  which  describes  a  party  of  Academics  en- 
gaged m  investi^iting,  under  the  eye  of  Plato,  the  affinities  of 
the  common  pnmpwi,  bat  also  by  the  Timma,  which,  while  It 
carefully  dlacrlthinatea  science  from  ontology,  plalaty  recosnixea 
the  Importance  of  the  itudj  of  natural  kinos. 
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whereas  the  new  scholaich,  confining  himself  to  the 
detailed  examination  of  natural  kinds,  attempted  no 
comprehenaive  explanation  of  the  universe,  Aristotle 
faela  that  a  theory  of  its  origin,  its  motions,  and  its 
order  was  a  necessary  adjunct  to  the  classificatoiy 
sciences ;  and  in  nearly  all  his  references  to  Speusippus 
he  insists  upon  this  fundamental  difference  of  pro- 
cedure. Conceiving  that  the  motions  of  the  oniverae 
and  ite  parts  are  due  to  the  desire  which  it  and  they 
feel  towajrds  the  supreme  external  mind,  so  that  the 
ooemieal  order  is  initial  in  the  divine  mind,  final  in  the 
phenomenal  universe,  Arlstode  supposes  himself  thus 
to  secure  the  re(iuisite  unification  of  the  varietjr  of 
things.  Contrariwiise,  when  SpeuHippus  disUDKiiiBhes 
One,  Glt>od,  and  Mind,  so  that  Mind,  not  as  yet  en- 
dowed with  an  orderly  scheme,  adapts  the  initial  One 
to  a  variety  of  particular  Goods,  his  theory  of  nature 
appears  to  his  rival  "  episodical,"  i.e.,  to  consist  of  a 
series  of  tableaux  wantmg  in  dramatic  unity,  so  that 
it  reminds  him  of  Homer  s  line — oint  ayaBbv  voXvxoipa- 
vlii'  elf  Hoipavof  ioru.  The  theory  propounded  by  Aris- 
totle himself  is  not  perhaps  impeccable  in  this  respect, 
but  at  any  rate  he  does  not,  like  Speusippus,  des^r 
of  a  solufwn  of  the  traditional  proUem  of  the  One 
ud  the  Many. 

Spennppiis  and  his  oontemporariea  in  the  school 
exercised  att  important  uid  far-reaobing  influence  upon 
Academic  doctrine.  When  they,  the  immediate  sue- 
eeesors  of  Hate,  nnected  their  master's  ontology  and 
proposed  to  tfaemsdves  as  ends  mere  classificatory  sei- 
enoes  which  with  him  had  been  means,  they  bartered 
their  hope  of  philosophic  certainty  for  the  tentative 
and  provisional  results  of  scientific  experience.  Xeno- 
crates  indeed,  identifying  ideal  and  mathematical  num- 
bers, sought  to  shelter  himself  under  the  authority  of 
Plato ;  but,  as  the  Xenocratean  numbers,  though  pro-, 
fessedly  ideal  as  well  as  mathematical,  were  m  fact 
mathematical  only,  this  return  to  the  Platonic  terminol- 
ogy was  no  more  than  ah  empty  form.  It  would  seem, 
men.  that  Academic  skepticism  began  with  those  who 
had  been  reared  by  Plato  himself,  baving  its  origin  in 
their  acceptance  of  the  scientific  elemeat  of  his  teach- 
ing apart  irom  the  ontology  which  had  been  its  basis. 
In  this  way,  and,  so  far  as  the  present  writer  can  see, 
in  this  way  only,  it  is  possible  to  undeistand  the  ex- 
traordinary revolution  which  converted  Platonism, 
philosophical  and  dogmatic,  into  Academicism,  scien- 
tific and  skeptical.  It  is  as  the  official  representative 
of  this  scientific  and  skepticaJ  departure  that  Speu- 
sippus is  entitled  to  a  place  in  the  history  of  phi- 
losophy. 

BSilia^aphy. — J.  G.  F.  RavaissoD,  SpeuHppi  de  primit  renm 
prineimu  plaata,  Paris,  1638;  Chr.  Aug.  Br&ndis,  Qetch.  d. 
Oneehi$eh-Romi»ehen  Pkilotophie,  Berlin,  1B53,  II.  ii.  1,  pp. 
6-19;  Zeller,  Die  PhUoM^ie  d.  Grieehm,  Leipsic,  1875,  II. 


i.  839, 840, 847-862 ;  Mullacb,  Fragmmta  Philomphorvm  Grm- 
eorum,  Paris,  1881,  iii.  (h.  ja.) 

8PEY,  a  river  in  the  north  of  Scotland,  rises  in  the 
southeast  of  Inverness-shire  from  a  smalt  tarn  called 
Loch  Spey,  5  miles  east  of  the  Caledonian  Canal,  and 
flows  northeastwards  by  Kingussie  to  Grantown  in 
Elginshire,  10  miles  below  which  it  reaches  Banffshire. 
Alter  forming  for  about  15  miles  the  boundary  be* 
tween  Elginshire  and  Banffshire,  it  again  enters  the 
former  county,  through  which  it  flows  for  about  10 
mites  past  Fochabers  to  the  Moray  Firth.  In  the 
earlier  t)art  of  its  eoune  it  is  fed  by  a  large  number  of 
mountain  streams,  its  principal  tributaries  being,  in 
Inverness-shire,  the  Tromie  and  the  Feshie  from  the 
right  and  the  Dulnain  from  the  left,  and  on  the  boon- 
daries  of  Banff  and  Elgin  the  Avon  (Aven)  and  the 
Elddicfa  from  the  right.  Its  entire  length  is  96  miles, 
and  it  drains  an  area  of  about  1200  square  miles. 
The  flow  of  the  river  is  very  rapid,  and,  being  fed 
largely  by  mountain  streams,  it  is  subject  to  sudden 
freshets,  which  sometimes  occasion  extensive  floods, 
t^e  greatest  being  that  of  1829.  The  Spey  is,  next 
to  the  Tay  and  the  Tweed,  the  most  important  sal- 


mon river  in  Scotland.  The  scenery  in  its  upper 
coun>es  is  occasionally  bare  and  bleak,  but  sometimes 
finely  picturesque,  especially  where,  as  in  Klginshirc 
and  Banffshire,  its  bold  and  rocky  banks  are  dothed 
by  forests  of  birch  and  pine. 

See  L.  Shaw,  History  of  Ike  Province  of  Moray  ( Iftt  ed.  177S, 
3d  ed.  18821,  and  Sir  TfaoDoas  Dick  louder,  AcenaU  dT  ttf 
Moray  FUxda  (Ist  ed.  1830,  4th  ed.  1873). 

SPEZIA,  a  city  of  Italy,  in  the  province  of  Genoa, 
56  miles  aoutheast  of  Genoa  by  the  railway  to  Raa, 
which  has  become  since  the  unification  of  the  king- 
dom one  of  the  principal  Italian  ports  and  the  seat  of 
a  great  Government  arsenal.    It  is  situated  at  tlw 
northwest  angle  of  the  Gulf  of  Spezia,  formerly  known 
as  Lunse  Portus,  the  western  side  of  which  is  formed 
by  a  rooky  promontory  about  4  miles  long,  terminat- 
ing in  the  picturesque  little  town  of  Portovenere  and 
the  islands  of  Palmaria  and  Tina    A  great  break- 
water, construoted  about  1860,  stretches  aerosB  dw 
gulf  from  Santo  Maria  Point  to  Santa  Teresa  Point  for 
a  distance  of  72^  feet;  and  the  outer  harbor  to  the 
southwest  of  the  town,  excavated  in  J  865  to  a  depth 
of  32  feet,  has  an  area  of  247  acres.    The  arsenal 
has  a  length  of  3937  feet  and  an  avenge  breadth  of 
2460  feet   The  first  dock  covers  an  area  of  20  acns 
and  the  second  17  acree;  and  there  are  beades  two 
careening  basins,  433  and  354  feet  long.  Farther 
south  lie  the  extensive  military  establisbmrats  of  San 
Vito,  with  storehouses,  reservoir,  eto. ;  and  ahnost 
right  opposite,  on  t^e  other  side  of  the  gulf,  are  the 
dock  (It  acres),  shipbuilding  yards,  and  repairing 
docks  of  San  Bartolomeo.     Some  of  the  laigMt 
vesseb  of  the  Italian  nav^  have  been  oooBbmoled 
at  Spena.    As  a  oommeraal  centre  Speiia  sofien 
from  the  lade  of  iwlwa^  oommanioatioa  with  the 
interior, — the  range  <^  the  Apennioes  lying  between 
it  and  the  more  produodTe  ree^oDB  of  northen 
Italy,    ^e  whole  movement  of  the  port  in  1884  was 
represented  by  38  vessels  engaged  id  foreign  trade 
(tonnage,  29,251)  and  1333  engaged  in  the  oossting 
trade  (tonnage,  198,447).    Though  the  town  itself, 
with  the  barracks  and  military  hospital  as  its  principal 
buildings,  presents  little  to  attract  the  foreign  visitor, 
the  beauty  of  the  gulf  and  of  the  neighboring  eountty 
has  brought  Spezia  into  some  repute  as  a  watering- 
place,  and  there  are  several  excellent  hotels  in  the 
Corso.    The  walls  and  gates  of  the  old  city  are  for  the 
most  part  destroyed.   In  one  of  the  public  squares  i» 
a  statue  of  Admiral  Ghiodo,  the  founder  of  the  anenaL 
The  popnlataon  of  the  <nty  was  6105  in  (oommunB 
11,556)  and  19,864  in  1881  (commune  30,732). 

The  orifOQ  of  Spezia  is  doubtful ;  but  it  probablr  mat 
after  the  deetraction  of  Luna.  Sold  by  one  of  the  Fleafihi 
in  1276  to  Genoa,  the  town  was  fortified  by  if  new  pos- 
sessors and  made  the  seat  of  a  governor  of  some  importanoe. 
It  became  a  city  in  the  16th  century.  The  idea  of  making 
the  Gulf  of  Spezia  a  great  naval  centre  was  flnt  broached 
by  Napoleon  I. 

SPHEROMETER,  an  instrument  for  the  precise 
measurement  of  the  radius  of  a  sphere  or  the  thitk- 
ness  of  a  thin  plate.  The  usual  form  conmsts  of  a  fine 
screw  moving  m  a  nut  carried  on  the  centre  of  a  smaD 
three-legged  table.  The  lower  end  of  the  screw  and 
those  of  the  table  legs  are  finely  tapered  and  terminate 
in  hemispheres,  so  that  each  rests  on  a  point.  If  the 
screw  has  two  turns  of  the  thread  to  the  millim^tie, 
the  head  is  osaally  divided  into  500  eqpal  parts,  so 
that  differenoes  of  OlOOI  milUm^tm  nu^  oe  measured 
wiUioat  nung  a  vernier.  A  verUcal  scale  fiutened  to 
the  table  indicates  the  number  of  whole  turns  of  the 
screw  and  serves  as  a  fixed  point  for  reading  the  divi- 
sions on  the  head.  In  order  to  measure  the  thickne» 
of  plate  the  instrument  is  placed  on  a  level  plane  sur- 
face and  the  screw  turned  until  the  point  juFt  touches ; 
the  exact  instant  when  it  does  so  ib  defined  by  a 
sudden  diminution  of  resistance  succeeded  by  a  oon- 
nderable  increase.   Hie  divided  head  "and  soak  ue 


Digitized  by 


Google 


SPHINX-SPIKENARD. 


413 


md ;  the  screv  is  raised ;  the  thtn  plate  pipped  under 
it ;  and  the  prooess  is  repeated.  The  difference  be- 
tveen  tbe  two  readings  gives  the  required  thickness. 
A  ooDtact'lever^  delicate  level,  or  electric  contact  ar- 
TaDgement  may  be  attached  to  the  s^herometer  in 
Older  to  indicate  the  moment  of  touching  more  pre- 
«9ely  thaa  is  possible  by  the  sense  of  touch.  To 
measure  the  radios  of  a  sphere — e,g.,  the  curvature 
of  a  Iras— the  spherometer  is  levelled  and  read,  ^en 
pUeed  on  Che  sphere,  ai^usted  UDtU  the  ibur  poiDts 
exeit  eqaal  pressure,  and  read  a^ain.  The  difference 
gives  tbe  thu^neffl  of  that  portion  of  the  sphere  cut 
oIF  by  a  plane  passing  through  the  three  feet ;  and, 
nnoe  the  feet  are  equidistant,  thb  distance  (a)  being 
known  gives  the  value  (R)  of  the  radius  from  the 


fonnola  2R 


g^-f-  A,  where  h  is  the  thickness  of  the 


latieuUr  segment.  The  well  tphmwneter '  is  adapted 
tat  measuring  small  spherical  lenaea.  The  true  plane 
OD  which  the  instrumeat  stands  is  perforated  by  a  oyl- 
indried  well  of  known  diameter.  A  plate  applied  to 
the  lower  edge  of  the  well  by  a  spring  is  adjusted  to 
be  parallel  to  the  large  plane,  and  the  spherotueter 
screw,  being  centred  over  the  well,  is  run  down  until 
it  toiudies  we  plate,  and  then  read.  The  phite  is  re- 
moved ;  the  lens  put  in  its  plaoe ;  the  point— still  ao- 
con^  centred-^  brought  down ;  and  the  screw  is 
nad  igain.  The  diffarenoe  betwem  these  readinsa 
nvfls  toe  height  of  the  section  of  the  lens  above  the 
mnr  ediie  or  the  well.  Calling  this  heiriit  A  and  Uie 
ndins  of  the  ^Undrieal  well  r,  tiie  raoins  £  of  the 

q>hen  is  got  by  the  formula  2R  =  ^  +  ^-  The  sphe- 

luneter  can  be  api^ied  to  test  the  spherioity  of  a 
llohe,  and  may  be  used  on  eiUier  a  convex  or  a  con< 
eavesur&ce. 

fflPHINX,  a  hybrid  creature  of  Egyptian  and  Greek 
ait  and  mythology.  In  Egypt  the  sphinxes  are  col- 
ossal iiliages  of  granite  or  pon>hyry,  with  a  human 
bead  and  breast  and  the  body  or  a  Hon  (wingless)  lying 
down.  The  Isjvest  and  most  famous  is  that  of  Gizeh, 
described  in  voiT  vii.  p.  670.  The  head  of  the  sphinx 
is  usually  that  of  a  man,  but  female  heads  are  said  to 
occur  occadouidly.  From  Egypt  the  figure  of  the 
sphinx  passed  to  Assyrim^  wnere  it  appears  with  a 
bearded  male  head  on  oyhnders;  the  romale  sphinx, 
Inng  down  and  furnished  with  wings,  is  first  found  in 
tnepalaceof  Esarhaddon  (7thoentu^B.o.).  Sphinxes 
have  been  found  in  Phoeniciaj  one  at  least  being  winged 
and  another  bearded.  In  Asia  Minor  an  andent  fe- 
male sphiax,  but  wingless,  stands  on  the  sacred  road 
near  Miletus.  Sphinxes  of  the  usual  Greek  type  (fe- 
male heads  with  bodies  of  winged  lions)  are  repre- 
sented seated  on  each  side  of  two  doorways  in  an  an- 
cient fiieze  found  by  Sir  Charles  Fellowea  at  Xanthua 
in  Lyda,  and  now  in  the  British  Museum.  The  same 
^rpe  appears  on  the  early  sculptures  of  the  temple  at 
Asms.  In  the  eariy  art  of  Cyprna— that  haff-wi^ 
house  between  Asda  and  Greece — sphinxes  of  this 
type  are  not  nnoommon.  On  the  other  hand,  on  a 
gem  of  Phoenician  style  found  at  Curium  in  Cyprus, 
there  appear  two  male  (bearded)  sphinxes,  with  the 
tree  of  life  between  them.  With  regard  to  Greece 
proper,  in  the  third  tomb  on  the  acropolis  of  Mvcense 
were  found  six  small  golden  sphinxes ;  they  are  beard- 
Itas,  but  the  sex  is  dfoubtful.  In  the  ancient  tomb, 
discovered  in  1877,  at  Spata  near  Athens  (which  rep- 
resents a  kindred  but  somewhat  later  art  than  the 
tombs  at  H^oenGe)  were  found  female  winged  sphinxes 
«arred  in  iTOiy  or  bone.  Sphinxes  on  glass  plates 
have  been  found  in  graves  at  Camirus  in  Knodes,  and 
on  gold  plates  in  Crimean  graves.  Sphinxes  were  rep- 
resentea  on  the  throne  ox  Apdlo  at  Amyolw ;  in  the 
best  period  of  Greek  art  a  sphinx  was  sculptured  on 
the  hefanet  of  the  statue  of  Athene  in  the  I^othenon 
«t  Athens ;  and  sphinxes  carrying  off  children  were 

>  A.  M.  Uayer.  In  JiMrfcon  AiwiMl    Setewx,  1888,  zxxU.  p.  8L 


sculptured  on  the  Iront  feet  of  the  throne  of  Zeus  at 

Olympia. 

In  Greek  mythology  the  most  famous  sphinx  was 
that  of  Thebes  in  Bceotia.  She  is  first  mentioned  by 
Hesiod  (Theoff.,  326),  who  calls  her  the  daughter  of 
Orthus  and  Chimsera.  According  to  ApoUontus  (iiL 
5,  S),  she  was  the  daughter  of  IVphon  and  Echidna, 
and  had  the  face  of  a  woman,  the  feet  and  tail  of  a 
lion,  and  tlie  wings  of  a  bird.  She  dwelt  on  a  bald 
rooky  mountun  at  the  southeast  comer  of  the  Copuo 
lake ;  the  name  of  the  mountain  was  Phituum  (now 
Fagas),  which  was  derived  ftbm  Phix,  the  .^lolic  form 
of  Bphinx.  The  Muses  taught  her  a  riddle  and  the 
Theoans  had  to  guess  it  Whenever  they  failed  she 
carried  one  of  them  off  and  devoured  him.  The  riddle 
was  this :  What  is  that  which  is  four-footed,  three- 
footed,  and  two-footed?  At  last  (Edipus  guessed 
correctly  that  it  was  man;  for  the  child  crawls  on 
hands  and  feet^  the  adult  walks  upright,  and  the  old 
man  supports  his  steps  with  a  stick.  Then  the  sphinx 
threw  herself  down  from  the  mountain. 

The  story  of  the  sphinx's  riddle  fltat  ocean  in  tSxe  Greek 
tngedians  Milohhofor  believes  that  the  story  was  a  mete 
inventioD  of  Oxeek  fiunc^,  an  attempt  to  Interoret  tha  mys* 
terions  flgoie  which  Qieek  ait  had  borrowed  nMn  the  East. 
On  the  other  hand,  he  holds  that  the  destroying  nature  of 
the  sphinx  was  much  older,  and  he  refers  to  instances  in 
both  Egyptian  and  Qreek  art  where  a  sphinx  is  seen  seiiing 
and  Btanding  upon  a  man.  And  whereas  the  Thebao  l^eud 
is  but  sparingly  iUostrated  in  Oreek  art,  the  figure  itf  the 
sphinx  appears  more  commonly  on  tombs,  sculptured  either 
in  the  round  or  in  relief.  From  this  Milchhofer  seems  to 
infer  that  the  sphinx  was  a  symbol  of  death.  The  word 
"  sphinx "  is  QraBk,  being  derived  fhnn  v^lyyta^  "  to  draw 
tight" 

See  BrogKh,  BUtory  cfBoifpt,  voL  1.  pp.  79  tq.,  414  Cesnola, 
Cto>nu,Pp.lI0,114w.,2BSa9.,  and  pUt«xzxvIi,  Bclille- 
mann,  ^ccnc,  pp.  xIt.,  iSi;  and  espedally  Milchh&fer,  in  MiUK 
d.  deutseft.  imMoLbiMt,  fe  AUiai,  im,  p.  Utq. 

SPHYGMOGBAPH.  See  Vasodlab  Srsmi. 
SPICE  ISLANDS.    See  Moluooab,  toL  xtl 

p.  723. 

SPIDER.   See  Akachnida,  vol.  ii.  p.  237  *g. 

SPIKENARD,  or  Nard  (Hebrew  nA-rf,  Gr.  vdpdo(, 
from  Sanskrit  nedaduritha,  the  change  from  "r"  to 
"I"  seeming  to  indicate  that  thewonl  came  through 
Perna},'  a  celebrated  perfume  which  seems  to  have 
formea  one  of  the  most  durable  aromatio  ingredients  in 
the  costly  unguents  used  by  the  Romans  and  Eastern 
nations.  The  ointment  prepared  from  it  (^'ointment 
of  pistic  nard  "*)  is  mentioned  in  the  New  Testament 
(Mark,  xiv.  3-5;  John,  xii,  3-5)  as  being  "very 
costlyj  a  pound  of  it  being  valued  at  more  than  300 
denani  (over  £10  [^8.60]).  This  appears  to  repre- 
sent the  prices  then  current  for  the  best  quality  of 
nard,  since  Pliny  {H.  W.,  xii.  26)  mentions  that  nard 
spikes  reached  as  much  as  100  denarii  [$16.20]  per  &), 
and,  although  he  does  not  mention  the  price  of  nard 
ointment,  he  states  (xiii.  2)  that  the  unguentum 
cinnamominum,"  a  similar  preparation,  ranged  from 
25  r$4.05l  to  300  denarii  [$48.60],  according  to  its 
quafity.  Nard  ointment  also  varied  conriderably  in 
price  m>m  its  Uabilit^  to  sophistication  (id.  xii.  26, 27 ; 
xiiL  2).  The  ingredients  oi  the  genuine  ointment  (un- 
ffuentum  nardinum  she  fiAiahm)-,  Pliny  tells  us  (xiii. 
2),  were  Indian  nard.  juncus  (the  leaves  of  Andropo' 
ffon  S<^ueiianthu$t  L.),  cDstus  (the  root  of  AplotaxU 
auriculata,  DC  J,  amomum  (the  fruits  o{  Amamiim 
Cardamomum,  L. ),  myrrh  (the  gum-resin  of  Bahamo- 
dendTon  Myrrha^  Noes),  balm  (the  oleo-resin  oi  Bad- 
mmodendron  OpobaJsamum),  omphacium  or  oleum 
omphaoinum  (the  oil  expressed  from  unripe  olives), 
and  balaninum  (derived  from  Balanites  cegyptiaca  f), 
Dioecorides  (i.  75)  also  remarks  that  malabathrum 

*  See  Fick.  In  Orttnl  a.  Oeddad.  ill.  p.  364.  The  Syrians  and 
Atahi  simply  call  Ifaplke"  (•AebdOd,  mvtmTi  or"uie  Indian 
■pUce." 

*  The  meaning  of  tbe  word  "pIstIc"  la  uncertain,  some  lendK' 
lag  it  "genuine,"  ottaeis  "  liquid,"  and  othen  taking  It  Ibr  a  local 
name. 
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(die  leaf  of  (Hnnamomum  Tamala,  Nees)  was  some- 
times added.  Of  these  ingredients  costus  and  anio- 
mnm  were  most  relied  upon  for  increasing  the  fra- 
grance and  the  nard  for  the  stimulating  and  other 
virtues  of  the  unguent.' 

The  exact  botanical  source  of  the  true  or  Indian 
nard  was  long  a  matter  of  nncertainty,  the  descriptions 
given  by  ancient  authors  beinr  somewhat  vague. 
Theophnstns  [Be  Otior.,  28)  classes  nard  amongst 
loota,  and  states  that  it  came  from  India  ( But.  I^tU. , 
ix.  7,  2),  bad  a  biting  and  hot  taste,  and  reeemUed  iris 
root  in  perfuming  the  air  near  it  (Ve  Odor.,  12,  56). 
He  also  remarks  {Ic,  42)  that  the  ointment  was  one 
of  the  most  dorabte  of  perftime*.  I^iny  {H.lf.,  xii. 
26, 27)  gives  a  somewhat  oonfhsed  account,  nom  which 
it  appears  that  both  "spike"  and  leaf  were  in  use, 
although  it  is  not  clear  whether  the  spike  (sptea)  oon- 
fisted  of  the  flower-head  or  the  fibrous  lower  portion 
of  the  stem.  ^  The  only  definite  statement  he  makes 
oonceming  it  is  that  the  "sincere"  nard  is  known  bjy 
its  red  ooTor,  sweet  smell,  and  especially  taste,  **for  it 
drieth  the  tongue  and  leareth  a  pleasant  relish  behind 
it"  Dimoorides  (i.  6)  states  that  the  true  nard  came 
from  India  and  was  collected  on  mountuns  beside 
which  the  river  Ganges  flowed.  He  describes  it  as  black- 
ish with  short  spikes,  smelling  something  like  cyperus. 
Idnnteus,  Blane,  Hatchett,  and  other  wnters  have  sup- 
posed that  spikenard  was  an  Indian  grass  of  the  genus 
Andropoffon  [A.  Niirdus,  h. ) ;  bat  Sir  W.  Jones  {A». 
Ret.,  11.  416^  IV.  97)  has  given  oonvincing  reasons  for 
identifying  it  with  Nardottachm  J(Uaman»i,*  a  plant 
of  the  Valerian  order,  the  fiorous  root-stoclu  or 
' '  spikes ' '  of  which  are  still  collected  in  the  mountains 
of  Bbotan  and  Nepal.  Further  evidence  is  afforded 
fay  Lunbert  (lUustr.  of  the  Genus  Cinchotia,  App.,  p. 
177),  who  found  the  root  under  the  name  of  "  spike- 
nard "  in  one  of  the  oldent  chemist's  shops  in  London, 
also  by  Dymock  {Mat.  Med.  W.  India,  2d  ed.,  p.  347), 
who  states  that  the  prinoipaj  use  of  the  drug  at  the 
present  time  is  for  making  hair  washes  and  ointments, 
the  popular  opinion  being  that  it  promotes  the  growth 
and  uaokness  of  the  hur.  The  name  of  ' '  spike  ' '  ap- 
ptied  to  the  Indian  nard  appean  to  be  dorived  from 
ito  reeemblanoe  in  shape  to  a  spike  or  ear  of  bearded 
com.  The  root  is  crowned  by  the  bases  of  several 
stems,  each  about  2  inches  or  more  in  length  and  as 
Uiidc  as  the  finger.  To  these  the  fibrous  dssue  of 
fcnmer  luves  adheres  and  gives  them  a  peculiar 
bristly  appearance.  It  is  tliia  portion  tJiat  ia  chiefly 
ooile^ed. 

Other  and  inferior  varieties  of  nard  are  mentioned  1^ 
Dioacoridw  and  sabeeqnent  writers.  Celtic  nard,  obtained 
inm  tile  Lignrian  Alp*  and  IsMa,  oonsisted  of  the  roots  of 
pbwts  also  bslongins  to  the  VakrUn  ntder  ( Valeriana  eeUiea 
and  V.  toBeina).  Tmi  waa  exported  to  the  EMt  and  thence 
to  Egypt,  and  was  used  in  the  preparation  of  baths.  Honn- 
tain  uud  was  oollected  in  dlicia  and  Syria,  and  ia  snpposed 
to  have  oonsiited  of  the  root  of  Valsriana  tmberota.  The 
CiIm  nard  Daophinf  used  Id  later  times,  and  stili 
empli^ed  as  a  ehann  in  Switaerland,  is  tbe  root-stodc  of 
AU%tm  Vietoriaiu,  It  preaenta  a  singular  resemblance  to  the 
spikes  of  Indian  nard,  bat  is  devoid  of  fragrance.  It  is  re- 
markable that  all  the  narda  belong  to  the  natnral  order 
Valeritataeex,  the  odor  of  valerian  being  oonsideied  disagree- 
able at  the  preeent  day ;  that  of  NardotUukyt  Jaiamaim  is 
intermediate  between  valerian  and  patohonli,  altbongh 
more  agreeable  than  either. 

The  name  "  spikenard  "  has  also  been  applied  in  later 
times  to  several  plante.  The  spikenard  of  the  Uoited  States 
is  Aralia  raeemoaa,  and  another  species  of  the  same  gen  as, 
A.  nvdieauiu,  is  known  as  "  Iklse  spikenard."   In  the  West 

1  The  use  of  slsbuter  veenls  for  preserrluK  theM  fragrant  on- 
guentawofl  cnBtomary  at  a  nry  early  period.  Tbeophraatiu  (c 
Su  B.C.)  states  that  yessela  of  lead  ana  alabaster  were  Mst  fbr  the 
purpose,  on  acoount  of  their  density  and  coolness,  and  their  power 
of  reeisUng  the  penetration  of  the  ointment  Into  tbef  r  submance. 
Pliny  also  recommends  alabaster  for  ointment  Tases,  For  small 

fiuantlties  onyx  vessels  seem  to  have  been  used  (Horace,  Cana. 
v„  12, 11. 10. 17). 

■The  plant  figured  by  Sir  W.  Jones  Is  Valeriana  BardmckU 
{probably  the  inferior  aangetiic  nard  of  Dioscorldei  and  the 
ooenttto  of  PUny) ;  the  true  ^ant  la  flgorcd  by  Boyle  and  Lam- 
bert. 


{ Indies  Byptit  moMeUni  is  called  "  spikaiard,"  and  in  Great 
'  Britain  the  name  "  ploughman's  ^ikeoaxd "  ia  given  t» 
Inula  Cbnysa.  (K.  M.  U.) 

SPINACH.   See  Horticultube,  vol  xii.  pp.  297, 
300-1. 

SPiNAL  CORD.  See  pHTsioLoaT,  vol.  lix.  p. 
39  fg.  For  the  diseases  affecting  the  spinal  cord,  see 
Ataxt  (Locomotor),  Pakaltsis,  Pathologf  (vol 
xviil  p.  401-2),  and  Suroebt. 

SPINEL   See  Mineraixmit,  vol.  xvL  p.  402,  and 

EUBY. 

SPINELLO  ABETINO  (c  1330-&  1410),  painter, 
the  son  of  a  Florentane  named  Luea,  who  had  takeor 
refiige  in  Areaco  in  1310  when  exiled  wiUi  the  rest  <^ 
the  Ghibelline  party,  was  bom  at  Areazo  about  1330. 
Spinello  was  a  pupil  of  Jacopo  di  Cascntino,  a  fol- 
lower of  Giotto,  and  his  own  style  was  a  sort  of  link 
between  the  school  of  Giotto  and  that  of  Sioia.  In 
the  rariy  part  of  bis  life  he  woriced  in  Florence  as  ao 
assistant  to  his  master  Jacopo  while  painting  frescos 
in  the  ohurch  of  the  Carmine  and  in  Sta.  Maria 
Novella.  Between  1360  and  1384  be  was  oocupied  in 
painUng  many  frescos  in  and  near  Arezzo,  almost  all 
of  which  have  now  perished.'  After  the  sack  of  Aresa^ 
in  1384  Spinello  returned  to  Florence,  and  in  I387-8» 
with  some  assistants  covered  the  walls  and  vaulta  of 
the  sacristy  of  S.  Miniato  near  Florence  with  a  Berie» 
of  ftesoos,  the  diief  of  which  lepreeent  scenes  from  th« 
life  of  St.  Benedict  These  still  exist,  though  in  a 
ndly  restored  oonditaoo ;  they  aie  very  Giotto-like  in 
compoMtion,  bat  have  some  of  the  Siena  decorative 
brilhance  of  color.  In  1391-92  Spinello  was  painting 
six  frescos,  which  still  remain  on  the  south  wall  of  tbo 
Rsan  Campo  Santo,  representing  miracles  of  St. 
Potitus  and  St.  Ephesus.  For  these  he  received  270 
gold  florins  [$686,341.  Among  his  later  works  the 
chief  are  the  very  fine  seriee  of  frescos  j>ainted  in 
1407-^  on  the  walls  and  vatdt  of  a  cbapel  m  the  mu- 
nicipal buildings  of  Siena ;  these  also  have  suffered 
mndi  from  repainting,  but  still  are  the  finest  of  Spin- 
ello's  existing  frescos.  Sixteen  of  these  represent  the 
war  of  Frederick  Barbaroasa  against  the  republic  of 
Venice.    Spinello  died  at  Arezzo  about  1410. 

Spinello's  frescos  are  all  strong  and  highly  deooratiTO 
woru,  drawn  with  mneh  spirit,  and  are  very  superior  ia 
style  to  his  panel  pictures,  many  of  which  appear  to  b* 
mere  bottega  prodoctions.  The  academy  of  Florence  pos- 
seMM  a  panel  of  the  Madonna  and  Sainte,  which  is  ehiefly- 
intereetinKfi>r  its  stgnatoTft— "Hoc  opos  pinzit  Spinetlns 
LnoeAritaoD.  I.  A.  1301."  Theeasel  pietores  wbieh an 
to  be  found  in  the  varioos  gallerica  of  Eorope  give  little  or 
no  notion  of  Spinello's  power  as  a  punter. 

SPINET.   See  Punoforte,  vol.  ziz.  p.  75  tq. 

SPINNING.  SeeYARM. 

SPINOLA,  Ambrooio  Spinola,  Habohksv  x>e 
(&  1571-1630),  a  cdelnrated  genera^  belonged  to  » 
noUe  and  wealthy  Italian  laimly,  and  was  hon  at 
Genoa  about  1571.  Af^r  the  siege  of  Ostend  had 
languished  for  more  than  two  years  under  the  direetioia 
of  the  arahdnke  Albert,  Spinola,  who,  though  not  m. 
soldier  by  piofhadon,  had  seen  something  of  campaign- 
ing during  a  season  or  two,  came  upon  the  scene  as  a. 
condottiere  and  received  charge  of  the  works.  He  en- 
tered upon  his  taA  in  October,  1603,  and  bis  ooun^ 
and  vigor  were  rewarded  l>y  the  surrender  of  the  pUuae. 
on  20th  September,  1604.  During  the  next  five  yeu8» 
tmUl  the  condnsion  of  the  armistice  of  1609,  he  fre- 
quently encountered  Maurice  of  Orange,  but  on  tha 
whole  with  nndeaaiTe  resulta.  In  1620 lie  was  aeot  hy 
Spun  into  the  Pala^nate  of  the  RMne,  and  took  many 
puujea ;  in  the  flawing  year,  on  the  renewal  of  the 
war  with  Holland,  he  returned  to  the  scenes  of  lus. 
eieudier  campaigns,  where  his  principal  exobits  were 
the  capture  of  Jiilioh  in  February,  1622,  and  of  Bredsk 
aAer  a  ten  months*  nege  in  Jane,  1626.  His  health 
pow  began  to  ^ve  way;  and  his  sjniita  are  said  to- 

•  The  fine  fkesoo  of  an  Apoealyptto  soon  whidi  stfU  exMa  In. 
8.  Varla  de^  AngeU  at  Arena  BekMigi  to  aboot  MDOi 
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Inve  been  further  depressed  by  Philip's  disregard  of 
his  pecuniary  daims.  He  died  at  Gastel-Nuovo  di 
ScriTia  on  25th  September,  1630. 

SPINOZA,  Baruch  (1632-1677),  or,  as  he  aftei^ 
wards  signed  himself,  Benedict  de  Spiaoza, philosopher, 
was  bora  at  Amsterdam  on  24th  November,  1632.  His 
parentB  belonged  to  the  community  of  Jewish  emi- 
grants from  Portugal  and  Sjwin  who,  fleeing  from 
Catholic  persecution  in  the  Peninsula,  had  sought 
refuge  in  the  nearly  emaocipatod  Netho'landa.  The 
name,  variously  written  De  Dpinoia,  D'EBpinoia,  and 
Despinoza,  probably  iMnnta  to  the  piOTinee  of  Leon  n 
the  previooB  home  or  the  fimiily ;  there  are  no  fewer 
than  five  townships  so  called  in  the  neighborhood  of 
Baigo&   Of  the  philosopher's  parents  nothing  is 
known.  ^  His  father  is  said  to  have  been  a  tradesman 
iufha  araunBtanoeet  and  Uie  house  is  still  showa  upon 
the  Bnnwal  where  his  son  Baruch  was  bom ;  two 
asters,  Kiebekah  and  Miriam,  formed  the 'remainder 
of  the  family.    Spinoza  received  his  first  training 
under  the  senior  rabbi,  Saul  Levi  Morteira,  whose 
most  promising  pupil  he  soon  became.    Under  Mor- 
teira he  became  familiar  with  the  Talmud  and,  what 
was  probably  more  important  for  his  own  development, 
with  the  philosophical  writings  of  Ibn  Ezra  and  Mai- 
BMoides,  Levi  bea  Gerstm,  Gwdai  Oreskas,  and  other 
representAtives  of  Jewish  medieval  thought,  who  turn 
at  combining  the  traditional  theok^  with  ideas  got 
from  Aristotle  and  bis  Neoplatomc  commentators. 
l«tin,  still  the  universal  langnam  of  learning,  formed 
no  purt  of  Jewish  education ;  ana  Sinnoza,  after  learn- 
ing the  elements  from  a  Oeiman  master,  resorted  for 
Aiither  instruction  to  a  physician  named  Franz  van 
den  Ende,  who  eked  out  an  inoome  by  taking  pupils. 
Tan  den  Ende  appears  to  have  been  distinctiy  a  man 
of  parts,  though  of  a  somewhat  indiscreet  and  erratio 
chad*8cter.   He  was  eventuallv  hanged  in  Paris  as  a 
conspirator  in  1674.    His  entnusiaa^u  for  the  natural 
sciences  may  have  been  the  only  ground  fbr  the  repu- 
tation he  lud  aoqiured  of  instuliDg  atheisdc  notions 
into  the  min^  of  hia  pninls  along  with  the  Latin 
which  he  taught  them.   But  it  is  quite  posnble  that 
hia  a(nettfi&}  studies  had  bred  in  him,  as  in  many 
others  at  that  time,  a  materiaUstio,  or  at  least  a 
naturalistn,  torn  of  mind ;  indeed  we  should  expect  as 
much  in  a  man  of  Van  den  Ende's  somewhat  rebel- 
lious temperament.   We  do  not  know  whether  his  in- 
fluence was  Inought  to  bear  in  this  sense  upon  Spinoza; 
but  it  haa  been  suggested  that  the  wriUngs  of  Bruno, 
whose  spirit  of  enthnsiastie  naturahsm  and  fervid 
revolt  against  the  church  would  he  espedally  dear  to 
a  man  of  Van  den  Ende's  leanings,  may  have  been 
put  into  the  pupil's  Hand  by  the  master.   Latin,  at 
all  events,  Spinoza  learned  from  Van  den  Ende  to  use 
with  correotnees,  freedom,  and  foroei  though  his  lan- 
nage  does  not,  of  course,  conform  to  damoal  canons. 
The  only  romance  of  Spinoza's  life  is  connected  with 
Van  den  Ende's  household.   The  phyeddan  had  au 
only  daughter,  GUra  Maria  by  name,  who,  besides 
being  a  proflcient  in  music,  understood  Latin,  it  is 
said,  BO  perfectly  that  she  was  able  to  teach  her 
father's  pupils  in  his  absence.    Spinoza,  the  story 
goes,  fell  in  love  with  his  ^ir  instructress ;  but  a  fel- 
low-etadent,  called  Kerkering,  supplanted  him  in  his 
mistareee's  aflections  by  the  help  of  a  valuable  necklace 
of  pearls  which  he  presented  to  the  young  lad^. 
Chronolo^  unfortunately  forbids  us  to  accept  this 
little  episode  as  true.    Recent  investigation  has 
proved  that,  while  the  marriage  with  Kerkering,  or 
rather  Kfiiokkrink,  is  a  fact,  it  did  not  take  place  till 
1671,  in  which  year  the  bride,  as  appears  by  the 
legiater,  was  twenty-seven  years  of  age.   She  cannot, 
therefore,  have  been  more  than  eleven  or  twelve  in 
3656,  the  year  in  which  Spinoza  left  Amsterdam;  and 
as  Kendckrink  was  seven  years  vounger  than  Spinoza, 
they  cannot  well  have  been  nmiutaneous  pupils  of  Van 
deo  Ende  and  umultaneons  suitors  for  his  daughter's 
hand.    Bat,  though  the  detaHs  of  the  story  thus  fall 


to  pieces,  it  is  still  possible  that  in  the  five  years  which 
followed  his  retirement  from  Amsterdam  Spinoza,  wW 
was  living  within  easy  distance  and  paid  visits  to  the 
city  from  time  to  time,  may  have  kept  up  his  oonneo-' 
tion  with  Van  den  Ende,  and  that  the  attwjhment  may 
have  dated  from  this  later  period.  This  would  at  least 
be  some  explanation  for  theexistonoeof  the  story;  for 
Golerus  expressly  says  that  Spinoza  "often  confessed 
that  he  meant  to  many  her. "  But  beyond  possibility 
we  cannot  go  in  the  matter.  There  is  no  mention  of 
Uie  Van  den  Endes  in  Spinoza's  correspondence;  and 
in  the  whcAo  tenor  of  his  life  and  character  there  is 
nothing  on  which  to  fasten  the  probability  a  romantia 
attachment 

The  mastery  of  Latin  which  be  acquired  from  Van 
den  Ende  opened  up  to  Spinoza  the  whole  world  of 
modern  philosophy  and  science,  both  r^resented  at' 
that  time  by  the  writings  of  Descartes.  He  read  him 
greedily,  says  Golerue,  and  afterwards  often  declared 
that  he  had  all  his  philosophical  knowledge  from  him. 
The  impulse  towards  natural  sdenoe  which  he  had 
received  from  Van  den  Ende  would  be  strengthened 
by  the  reading  of  Descartes ;  he  gave  over  divinity, 
we  are  told,  to  devote  himself  entirely  to  these  new 
studies.  His  inward  break  with  Jewish  orthodoxy 
dated,  no  doubt,  farther  back, — from  his  acquaintance 
with  the  philosophical  theologians  and  oommentators 
of  the  Middle  Ages ;  but  these  new  interests  combined 
to  estrange  him  still  farther  from  the  traditions  of  the 
synagogue.  He  was  seldomer  seen  at  its  servioea, — 
soon  not  at  alL  The  jealousy  of  the  heads  of  the 
synagogue  was  easily  roused.  An  attempt  seems  to 
have^been  made  to  draw  from  him  his  real  opinions  on 
oertiun  prominent  points  of  divinity.  Two  sO'Called 
friends  endeavored,  on  the  plea  of  doubts  of  their 
own,  to  lead-  him  into  a  theological  discussion;  and,, 
some  of  Spinoza's  expressions  being  repeated  to  the 
Jewish  authorities,  he  was  summoned  to  give  an  ac- 
count of  himself.  Anxious  to  retain  so  promising  an 
adherent,  and  probably  desirous  at  the  same  time  to 
avoid  puUic  scandal,  the  chiefs  of  the  community 
offered  him  a  yeariy  pension  of  1000  florins  [$388.03"] 
if  he  would  outwardly  conform  and  appear  now  and 
then  in  the  aynagogue.  But  such  deliberate  hypocrisy 
wasabhorrenttoSpinoza's nature.  Threatswereequal^ 
unavailing,  and  accordingly  on  the  27th  of  July,  1656, 
Spinoza  was  solemnly  cut  off  from  the  commonwealth 
01  Israel.  The  curses  pronounced  agtunst  him  may  be 
read  in  most  of  the  biographies.  While  negotiations 
were  still  pending,  he  had  been  set  upon  one  evening 
hy  a  fanatical  rumiuvWho  thought  to  expedite  matters 
with  the  dagger.  Warned  by  this  that  Amsterdam 
was  hard^  a  ufe  place  of  residence  for  him  any  longer, 
Spinoza  bad  already  left  the  city  before  the  sentence 
or  excommunication  was  pronounced.  He  did  not  go 
ihr,  but  took  up  his  abode  with  a  friend  who  lived 
some  mikB  out  on  the  Old  Churdi  road.  His  host 
belonged  to  the  GoUegiants  w  Rh^nsburgers,  a  rdig- 
ions  Bociet?  which  had  sprung  up  among  tJoie  proacribea 
Arminians  of  HoUuid.  The  pure  moruityand  inmple- 
minded  metf  of  this  community  seem  earl;^  to  have 
attracted  Spinoza,  and  to  have  won  his  unfeigned  re- 
spect. Several  of  his  friends  were  Colle^iants,  or 
belonged  to  the  sioiilarly-minded  community  of  the 
Mennonites,  in  which  the  CoUegiants  were  afterwards 
merged.'  In  this  quiet  retreat  Spinoza  spent  nearly 
five  years.  He  drew  up  a  protest  against  the  decree 
of  excommunication,  but  otherwise  it  left  him  un- 
moved. From  this  time  forward  he  disused  his  He- 
brew name  of  Baruch,  adopting  instead  the  Latin 
equivalent,  Benedictau.  like  every  Jew,  Spmosa 
had  leaned  a  handicraft ;  he  was  a  grinder  of  lenses 
for  optical  instrnments,  and  was  thus  enaUed  to  earn 

1  [B\mtt'aI}letionaTyt^SecU,Bere^,eK.  (Philadelphia,  1874),  p, 
UO.  Bftys  the  CoUegiants  "  at  the  present  time  ibnn  a  consldenible 
body  In  Holland  and  Hanover.'*  On  the  death  of  ttie  aptnoxlat 
BradenbuTg  and  his  0|ppoDent  Cooper  about  the  end  of  uu  Itth 
eentor;,  the  partiei  wiiloh  they  lea  reunited.— Ah.  Ed.]  ■ 
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an  income  sufficieot  for  hU  modest  wnnts.  His  skill, 
indeed,  was  such  that  lenses  of  iiis  making  were  much 
Mushtafler,  and  those  found  in  his  cabinet  afler  his 
denUi  fetched  a  high  price.  It  was  as  an  opticiau  that 
he  was  first  brought  into  conneotion  with  Huygens  aud 
Leibnitz;  and  an  optical  Treattae  on  the  Rctinbow, 
written  by  him  and  long  supposed  to  be  lost,  has  been 
recently  discovered  and  repnnted  bj  Dr.  Van  Vloten. 
He  was  also  fond  of  drawing  as  an  amusement  in  his 
Insure  hours ;  and  Golems  had  seen  a  sketch-book  full 
of  such  drawings  representing  persons  of  Spinoza's 
acquaintance,  one  of  them  being  a  likeness  of  nimself 
.in  the  character  of  Masaniello. 

The  five  years  which  followed  the  excommunicaUon 
must  have  been  devoted  to  concentrated  thought  and 
study.  Before  their  conclusion  Spinoza  had  parted 
mmpany  from  Descartes,  and  the  leading  positions  of 
his  own  system  were  already  clearly  determined  in  his 
mind.  A  number  of  the  younger  men  in  Amsterdam 
— many  of  tliem  irtndents  of  medimne  or  medical  prac- 
titioners— ^hsd  also  oome  to  reward  him  as  their  mtel- 
lectual  leader.  A  kind  of  philoHophical  club  had  been 
■  formed,  including  among  its  members  Simon  de  Vri^ 
John  Bresser,  Louis  Meyer,  and  others  who  appear  in 
Spinoza's  correspondence.  OHf^nally  meeting  in  all 
probabilitjr  for  more  thoroughgoing  study  of  the  Car- 
tesian philosophy,  they  looked  naturally  to  Spinoza 
for  guidance,  and  by-and-by  we  find  him  communicat- 
ing systematic  drans  of  his  own  views  to  the  little 
band  of  iiiends  and  students.  The  manuscript  was 
read  out  and  discussed  at  their  meetings,  and  any 
points  remaining  obscure  were  referred  to  Spinoza  for 
farther  explanation.  An  interesting  specimen  of  such 
difficulties,  propounded  by  Simon  de  Vries  and  re- 
solved by  Spinoza  in  aooozdanoe  with  his  own  princi- 
ples, is  preserved  tor  us  in  Spinoza's  correspondence. 
This  Simon  de  Vries  waa«  ;^outh  of  generous  impulses 
and  of  maeh  promise.  Being  in  good  circumstances, 
he  was  anxious  to  show  his  gratitude  to  Spinoza  by  a 
gift  of  2000  florins  [$776.06],  whioh  the  philosopher 
faalf-jestingly  excused  himself  from  accepting.  De 
Vries  died  young,  and  would  fain  have  left  his  fortune 
to  Spinoza ;  but  the  latter  refused  to  stand  in  the  way 
of  hts  brother,  the  natural  heir,  to  whom  the  property 
was  accordingly  left,  with  the  condition  that  he  should 
pay  to  Spinoza  an  annuity  sufficient  for  his  mainte- 
nanoe.  The  heir  offered  to  fix  the  amouut  at  500 
florins  [1194.02],  but  Spinoza  accepted  only  300 
[$116,411,  a  sum  which  was  rejcularly  paid  tUl  his 
death.  The  written  communications  of  his  own  doc- 
trine referred  to  above  belong  to  a  period  after  Spinoza 
had  removed  from  the  oeignborhood  of  Amsterdam ; 
but  it  has  been  com'ectured  that  the  Short  Treatue  on 
€rod,  on  Man,  arid  his  WeSbeing,  which  represents 
liis  thoughts  in  their  earliest  systematic  form,  was  left 
by  him  as  a  parting  legacy  to  this  ^up  of  friends. 
It  is  at  least  certain,  from  a  reference  in  Spinoza's  first 
letter  to  Oldenburg,  that  such  a  systematic  exposition 
was  in  existence  before  September,  1661.'  There  are 
two  dialogues  somewhat  loosely  incorporated  with  the 
work  which  probably  belong  to  a  still  earlier  period. 
The  short  appendix,  in  which  the  attempt  is  made  to 
present  the  chief  points  of  the  argument  in  geometri- 
cal form,  is  a  forerunner  of  the  EtMct,  and  was  prob- 
ably written  somewhat  later  than  the  rest  of  the  book. 
The  term  *'  Nature  "  is  put  more  into  the  foreground 
in  the  Treatue,  a  point  which  might  be  used  as  evi- 
dence of  Bruno's  inflaenoe, — the  dialogiieB,  moreover, 

1  Vsrlous  m&ntucript  coplefi  were  apparently  made  of  the 
treatise  in  queetloii,  but  It  was  not  printed,  and  dropped  entirely 
oat  of  knowledge  till  1862,  when  Edward  BShmer  of  Halle 
lighted  npon  an  abetmot  or  It  attached  to  a  copy  of  Colerus's 
L^e,  and  sboTtly  afterwards  npon  a  Dutch  MS.  purporting  to  be 
a  translation  of  the  treatise  from,  the  Latin  ori^nal.  This  web 
published  in  1862  by  Van  Vloten  with  a  re-tratislatlon  into  Latin. 
Since  then  a  superior  Dutch  translation  has  been  dlscorered, 
which  has  been  edited  by  Professor  Bchaarschmldt  and  trans- 
lated into  Qeman.  Another  German  version  with  Introduction 
and  notes  has  been  published  by  Blgwart  based  on  a  comparison 
of  the  two  Dutch  HS8. 


being  specially  concerned  to  establish  the  unity,  is- 
finity,  and  self-ooutainedness  of  Nature but  tw  two 
opposed  Cartesian  attributes,  thought  and  extenaon, 
and  the  ^wolutely  infinite  substance  whose  attributes 
they  are — substaiioe  oonstituted  by  infinite  attributes 
— appear  here  as  in  the  Mhwi.  The  latter  notioD— 
of  suDStance — is  stud  to  correspond  exactly  to  "the 
essence  of  the  only  glorious  and  blessed  God."  The 
earlier  differs  firom  the  later  exposition  in  allowiog  u 
objective  caus^  relation  between  thought  and  ezteD- 
sion,  for  which  there  is  substituted  in  the  Ethics  (he 
idea  of  a  thoroughgoing  parallelism. 

Early  in  1661  Spinoza's  host  removed  to  Rhiinsboi^ 
near  Leyden,  the  headquarters  of  the  CollegiaDt 
brotherhood,  and  Spinoza  removed  wiOi  him.  The  . 
house  where  they  lived  at  Rhijnsburg  is  still  standing, 
and  the  road  bears  the  name  of  Spinoza  Lane.  Veiy 
soon  after  his  settlement  in  his  new  quarters  he  wu 
sought  out  by  Henry  Oldenburg,  the  first  secretuy  of 
the  Royal  Society.*  Oldenbiurg  became  Spinoza's 
most  regular  correspondent, — a  third  of  the  kUeii 

ftreserved  to  \i8  are  to  or  ftvm  him ;  and  it  appetn 
rom  his  first  letter  that  their  talk  on  this  occasion  was 
"on  God,  on  infinite  extension  and  thought,  on  the 
difference  and  the  ajjreement  of  these  attributes,  oa 
the  nature  of  the  union  of  the  human  soul  with  the 
body,  as  well  as  concerning  the  principles  of  the  Car- 
tesian and  Baconian  philosophies.'*   Spinoza  must 
therefore  have  unbosomed  himself  pretty  freely  to  his 
visitor  on  the  main  points  of  his  system.  Oldenbun, 
however,  was  a  man  of  no  speculative  capacity,  aoo, 
to  judge  from  his  subsequent  correspondence,  miuthave 
quite  Tailed  to  grasp  the  real  import  and  aoope  of  the 
thoughts  oommunioated  to  him.   From  one  of  Olden- 
burg s  eariy  letters  we  learn  that  the  treatise  De  Jnte^ 
leetm  £knaidatione  was  probably  Spinoza's  first  ooca- 
pation  at  Rhijusburf;.    The  nature  of  the  work  also 
bears  out  the  supposition  that  it  was  first  undertaken. 
It  is,  in  a  manner,  Spinoza's  "organon," — the  doc- 
trine of  method  which  he  would  substitute  for  the 
corresponding  doctrines  of  Bacon  and  Descartes,  as 
alone  consonant  with  the  thoughts  which  were  shapt^ 
themselves  or  had  shaped  themselves  in  his  mind.  It 
is  a  theory  of  philosophical  truth  and  error,  involving 
an  aocount  of  the  course  of  philosophical  inquiry  ana 
of  the  supreme  object  of  knowledge.    It  was  appar- 
ently intended  by  the  author  as  ati  analytical  intrDaoc- 
tion  to  the  constructive  expitsition  of  his  ayatem,  which 
he  presently  essayed  in  the  Ethics.   But  he  must  have 
found  as  he  proceeded  that  the  two  treatises  wouM 
cover  to  a  large  extent  the  same  j^und,  the  account 
of  the  true  method  merging  almost  inevitably  in  a  state- 

*  The  fact  that  Spinoza  nowhere  mentions  Bruno  would  not 
Imply,  according  to  the  literaiy  habits  of  thoee  d^ys,  that  he  was 
not  acquainted  with  his  speculations  and  even  indebted  to  them. 
There  Is  no  mention,  fbr  example,  of  Hobbes  throuehout  Splnoa's 
political  writing,  and  onlyonecasuaL  refiarence  to  bim  In  a  letter, 
although  the  obllKatlon  of  the  Dutch  to  the  Encllah  thinker  lie* 
on  the  surface.  Accordingly  full  weight  must  be  allowed  to  the 
internal  evidence  brought  forward  by  Bigwart  and  others  to  prore 
Spinoza's  acquaintance  with  Bruno's  writings.  Bat  in  nsaid  to 
this  question,  and  In  regard  to  the  elaborate  researches  directed 
to  prove  that  the  main  determinations  of  Splaoxa's  thought  an 
anticipated  In  the  medlnval  philoaophers  of  bis  own  race,  it 
must  be  said  that  these  Investigations  are  of  comparatively  Utile 
vital  interest.  Doubtless  Spinoza's  thought  was  colored  bis 
Hebraic  origin  and  his  Hebraic  studies ;  f^om  these  soarcea,  above 
all,  he  may  have  brought  with  bim  to  the  study  of  the  dnaUwcally 
expressed!^  philosophy  of  Descartes  the  need,  and  tbe  prolbond 
conviction,  of  unity.  But  tbe  main  strain  of  Spinoza's  tboo^t 
Is  sufficiently  expluned  by  reference  to  the  Cartesian  philoaivar 
itself,  the  Intellectual  mi^/«uof  the  time.  Desoartea'a metapbyries 
can  be  shown  to  lead  us  to  the  very  thieahold  of  Splnoaa'a  wf*- 
tem ;  not  only  tbe  general  fbrm,  hut  tbe  very  tarmin<rias7— Mb- 
stance,  attributes,  and  modM— lay  waiting  to  be  appriJ^tfiM  by 
an  Independent  student. 

i  Henry  OldenburR  l,e.  1626-1978)  was  a  native  of  Bremen,  hot 
bad  settled  in  England  in  the  time  of  the  Commonwealth. 
Though  hardly  a  KCientlflc  man  himself,  he  had  a  genuine 
interest  in  science,  and  must  have  possessed  social  sUtB.  He  wst 
the  Mend  of  Boyle,  and  acquainted  with  most  of  tne  leaders  of 
science  in  England  a«  well  as  with  many  on  the  ContinenL  He  ' 
delighted  to  keep  himself  in  this  way  au  eourant  with  the  late*t 
developments,  and  lost  no  opportunity  of  establlshlnK  rdatioin 
with  men  of  scientific  repntatlon.  It  was  probablv  at  the  Bunai- 
tion  of  Huygens  that  he  bent  bia  steps  towards  Ttpfnosa'a  lo^&c. 
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ment  of  tJie  truth  reached  by  ita  means.  The  Amend- 
rnatt  of  the  Undentanding  was  therefore  put  aside 
vnfinisbed,  and  was  first  published  io  the  Opera  Pxt- 
kuma.  Spinoia  meanwhile  concentrated  his  attention 
upon  the  Ethics,  and  we  learn  from  the  (Nnrespondence 
with  his  Amsterdam  friends  that  a  considerable  iiart 
of  book  i.  had  been  communicated  to  the  philosophical 
elnb  there  before  Febmarv,  1663.  It  formed  his  main 
occupation  for  two  or,  three  years  after  this  date. 
Though  thus  giving  his  friends  freely  of  his  best, 
Spinoza  did  not  east  his  tikonghts  broadcast  upon  any 
soil.  He  had  a  pupil  living  with  him  at  Rhunsborg 
whose  character  seemed  to  him  lacking  in  solidity  and 
disnetion.  This  pupil  (probabbr  Albert  Burgh,  who 
afterwards  joined  the  Cnurch  of  Rome  and  penned  a 
fiiolishly  insolent  epistle  to  his  former  teacher)  was  the 
occasion  of  Spinoza's  first  publication, — the  onlv  publi- 
eatioD  indeed  to  which  his  name  was  attached.  Not 
deeming  it  prudent  to  initiate  the  young  man  into  his 
own  system,-  he  took  for  a  text-book  the  second  and 
third  parts  of  Descartes's  fVincipIes,  which  deal  in  the 
main  with  natural  philosophy.  As  he  proceeded  he 
pat  Descartes's  matter  in  his  own  language  and  cast 
the  whole  arrament  i>ito  a  geometric  form.  At  the  re- 
quest of  his  nieuds  he  devoted  a  fortnight  to  applying 
the  same  method  to  the  first  or  metaphysical  part  of 
Descartes's  philosophy,  and  the  sketeh  was  published 
in  1663,  wiUi  an  appendix  entitled  Cogitata  Meta- 
nJ^j/mca,  still  written  nom  a  Cartesian  standpoint  (de- 
rending,  for  example,  the  freedom  of  the  willl.  but 
oontaining  hints  of  his  own  doctrine.  The  book  was 
revised  by  Dr.  Meyer  for  publication  and  furnished 
him,  at  Spinoza's  request,  with  a  preibce,  in  which  it 
is  expressly  stated  that  the  author  speaks  throughout 
not  in  his  own  person  but  simply  as  the  exponent  of 
Descartes.  A  Dutch  translation  appeared  in  the  fol- 
lowing year.' 

In  I&63  Spinoza  removed  from  Rhijnsburg  toVoor- 
barg,  a  suburban  village  about  2  miles  irom  The 
Hague.    His  reputation  had  continued  to  spread. 
From  Rhgnsburg  he  had  paid  frequent  visits  to  The 
,  Hajfue,  and  it  was  probably  the  desire  to  be  within 
reach  of  some  of  the  friends  he  had  made  in  these 
visite — among  others  the  De  Witts — that  prompted 
his  ohauj^  of  residence.  He  had  works  in  hand,  more- 
over, which  he  wished  in  due  time  to  publish;  and  in 
.   chat  connection  the  friendly  patronage  of  the  De  Witts 
might  be  of  essential  service  to  him.   The  &at  years 
at  V  oorburg  continued  to  be  occupied  by  the  composi- 
tion ^'the  Ethics,  which  was  probably  finished,  how- 
ever,- oy  the  summer  of  1665.    A  journey  made  to 
Amsterdam  in  that  year  is  coiyectured  to  have  had 
reference  to  its  publication.   3ut,  finding  that  it  would 
be^  impossible  to  keep  the  authorship  secret,  owing  to 
the  numerous  hands  through  which  parts  of  the  book 
bad  alrrady  passed,  Spinoia  determined  to  k^ep  his 
manuscript  in  bis  d^  for  the  present  In  September, 
1665,  we  find  Oldenburg  twitting  him  with  having 
turned  from  philosophy  to  theology  and  busying  him- 
self with  angels,  prophecy,  and  miracles.   This  is  the 
first  reference  to  the  Tracttttia  Theologico-Pc^ticuK^ 
whieh  formed  his  chief  occupation  for  the  next  four 
years.    The  aim  of  this  treatise  may  be  best  under- 
Mood  from  the  full  title  with  which  it  was  furnished— 
Tmctatm  Theologico-PoUticus,  cnntinens  dtaserttttioneg 
aliquot,  quibus  ostenditur  lUtertatem  pkilosophandi  non 
tantitm  salva  pietate  et  reipvJdicee  pace  posse  concedi 
..Mtd  eandem  nisi  cum  pace  rmpuhlictB  ipsague  pietate 
toUi  non  posse.    It  is,  in  fact,  an  eloquently  reasoned 
defence  of  liberty  of  thoujchtand  speech  in  speculative 
matters.   The  external  side  of  religion — its  rites  and 
obeervancea — ^mnst  of  neoesrity  be  subject  to  a  oertun 
oontrol  on  the  part  of  the  state,  whose  business  it  is 
to  see  to  the  preservation  of  decency  and  order.  But, 

1  The  title  of  the  Latin  orlgliial  ran— JZenotf  det  Carta  Mncipi- 
arum  PhOomriMK  parti,  etll.  man  geomOiico  demonttrtiUe  per  Bene- 
rWrfiii  de  BpbKoa  AnutOodameimn.  Axeettenait  ^vaim  OogUala 
Jftftpi  *yrfrn 
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with  such  obvious  exceptions,  Spinoza  claims  complete- 
freedom  of  expression  for  thought  and  belief;  and  he 
clauns  it  in  the  interests  alike  of  true  piety  and  of  the 
Ktate  itself  The  thesis  is  less  interesting  to  a  modem 
reader — because  now  generally  acknowledjred — than  the 
argument  by  which  it  is  supported.  Sjiinoza's  posi- 
tion is  based  upon  the  tlioroughgoitig  distinction  drawn 
in  the  book  between  philosophy,  which  has  to  do  with 
knowledge  and  npiiiion,  and  theology,  ur,  as  we  should 
now  say,  religion,  which  has  to  do  cxuliisiveiy  with 
obedience  and  conduct.  The  segis  of  religion,  there- 
fore, cannot  be  employed  to  cover  with  its  anthority- 
any  speculative  doctrine;  nor,  on  the  other  hand,  can 
any  speculative  or  scienUfic  investigation  be  regarded 
as  putting  religion  in  jeopudy.  Spinoza,  undertakes 
to  prove  his  ease  by  the  instances  of  the  Hebrew 
Scnptures.  Scripture  deals,  he  maintains,  in  none 
but  the  simplest  precepts,  nor  does  it  aim  at  anything 
beyond  the  obedient  mind ;  it  tells  us  nought  of  the 
divine  nature,  but  what  men  may  profitably  apply  to 
their  lives.  The  greater  part  of  the  treatise  is  devoted 
to  working  out  this  line  of  thought;  and  ii^  so  doing 
Spinoza  consistently  applies  to  the  interpretation  of 
the  Old  Testament  those  canons  of  historical  exegesis 
which  are  often  re^rded  as  of  comparatively  recent 
growth.  The  treatise  thus  constitutes  the  first  docu- 
ment in  the  modem  science  of  Biblical  criticism.  It 
was  published  in  1670,  anon^ously,  printer  and  place 
of  pubHoatioo  being  likewise  disguised  {Hawhurgi 
apud  Heinricum  KUnraht).  The  storm  of  opposition 
wnich  it  encountered  showed  that  these  precautions 
were  not  out  of  place.  It  was  synodically  condemned 
along  with  Hobbes's  Leviathan  and  other  books  as 
eariy  as<  April,  1671,  and  was  consequently  interdicted 
by  the  states-general  of  Holland  in  1674;  bt^ore  long 
it  was  also  placed  on  the  Index  by  the  Catholic  authon* 
ties.  But  that  it  was  widely  read  appears  from  ita 
frequent  re-issue  with  false  title-pages  representing  it 
now  as  an  historical  work  and  again  as  a  medical 
treatise.  Controversialists  also  crowded  into  the  lists 
against  it.  A  translation  into  Dutch  appears  to  have 
been  proposed ;  but  Spinoza,  who  foresaw  that  such  a 
step  would  onl^  increase  the  commotion  which  was  so 
distasteful  to  him,  steadily  set  his  face  against  it.  Na 
Dutch  translatjon  appear^  till  1693. 

The  same  year  in  which  the  Treatise  was  published 
Spinoza  removed  from  his  suburban  lodging  at  Yoor* 
burg  into  The  Hague  itself  He  took  rooms  first  on 
the  Veerkay  with  the  widow  Van  de  Velde,  who  in 
her  youth  had  assisted  Orotius  to  escape  from  his- 
oaptivity  at  Loewenstein.  This  was  the  house  after- 
wards occupied  by  Colerus,  the  worthy  Lutheran 
minister  who  became  Spinoza's  biographer.  But  the 
widow  insisted  on  boarding  her  lodger,  and  Spinoza 
presently  found  the  expense  too  great  for  his  slender 
purse.  He  acccnxlingly  removed  to  a  house  on  the 
Favelioen  Gracht  near  at  hand,  occupied  by  a  painter 
called  Van  der  Spijok.  Here  he  spent  the  remaining 
years  of  his  life  in  the  fhigal  independence  which  he 
prized.  Colerus  gives  particulars  which  enable  us  to 
realize  the  almost  incredible  simpliuty  and  economy 
of  his  mode  of  life.  He  would  say  sometimes  to  the 
people  of  the  house  that  he  was  like  the  serpent 
who  forms  a  circle  with  his  tail  in  his  mouth,  mean- 
ing thereby  that  he  had  nothing  left  at  the  year's 
end.  His  friends  came  to  visit  hiio  in  his  lodgings, 
as  well  as  otlier^  attracted  by  his  reputation — Leibnitz 
among  the  rest — and  were  courteously  entertained, 
but  Spinoza  preferred  not  to  accept  their  offers  of 
hospitality.  He  spent  the  greater  part  of  his  time 
quietly  in  his  own  chamber,  oflen  having  his  meals 
brought  there  and  sometimes  not  leaving  it  for  two  or 
three  days  together  when  absorbed  in  his  studies.  On 
one  occasion  he  did  not  leave  the  house  for  three 
months.  "  When  he  happened  to  be  tired  by  having 
applied  himself  too  much  to  hia  philosophical  medita- 
tions, he  would  go  downstairs  to  refresn  himself,  and 
disooursed  with  the  Van  der  Spooks  about  anything 
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that  vaghi  affi>rd  matter  ftnr  un  ordinary  eoDrersadoD, 
and  even  about  trifles.  He  also  took  pleasure  b  smok- 
ing a  pipe  of  tobacco ;  or,  when  he  had  a  mind  to 
divert  himself  somewhat  longer,  he  looked  for  some 
qndets  and  made  them  fight  together,  or  he  threw 
smne  flies  into  the  cobweb,  and  was  so  well  pleased 
with  the  result  of  that  battle  that  he  would  sometimes 
Imak  into  laughter"  (Golems).  He  also  oonversed 
at  times  on  more  senous  topics  with  the  simple  people 
with  whom  he  lodged,  often,  for  example,  talking  over 
the  sermon  with  them  when  they  came  from  churob. 
He  occasionally  went  himself  to  hear  the  Lutheran 
pastor  preach — the  predecessor  of  Colerua— and  would 
advise  the  Van  der  Spyoks  not  to  miss  any  sermon  of 
Ml  ezcdlent  a  preacher.  The  children,  too,  be  put  in 
vind  of  going  often  to  chundi,  and  taught  them  to  be 
oliedient  and  dntifbl  to  ^eir  parents.  One  d^f  bis 
landlady,  who  m^  have  heaia  strange  stories  of  bar 
•olitaiy  lodger,  came  to  him  in  some  trouble  to  ssk 
him  whether  he  believed  she  oould  be  saved  in  the 
vdidion  slie  possessed.  "Your  religion  is  a  good 
<Hie,  '  said  Spmoza ;  '*  you  need  not  look  for  another, 
nor  doubt  that  you  will  be  saved  in  it,  provided  that, 
while  you  apply  yourself  to  piety,  you  live  at  the  same 
time  a  peaceable  and  quiet  lire.  Only  once,  it  is 
reoorded,  did  Spinoxa's  admirable  self-control  give 
way,  and  that  was  when  he  received  the  news  of  the 
■inrcler  of  the  De  Witts  hy  a  firant^c  mob  in  the  stroets 
of  The  Hague.  It  was  m  the  year  1672,  when  the 
■■dden  invasion  of  the  Low  Oountiies  fagr  Lonia  XIV. 
nnaed  an  irresistible  clamor  tar  a  military  leader  and 
overthrew  the  republican  constitution  for  which  the 
De  Witts  had  struggled.  John  De  Witt  had  been 
Sinnoza'a  friend,  and  had  bestowed  a  small  pennon 
«|>on  him;  he  had  Spinoza's  full  sympathy  in  his 
political  aims.  On  receiving  the  news  of  the  brutal 
murder  of  the  two  brothers,  Spinoza  burst  into  tears, 
and  his  indignation  was  so  roused  that  he  was  bent 
ODon  publidy  denounciog  the  crime  u^n  the  spot 
where  it  had  been  committod.  But'the  timely  caution 
of  his  host  prevented  his  issuing  forth  to  almoetoertain 
death.  Not  long  after  Hpinosa  was  himself  in  danger 
from  the  mob,  in  oonsequenoe  of  a  visit  which  be  paid 
to  the  French  camp.  He  had  been  in  oonespondence 
with  one  Colonel  StotipOt  a  Swiss  thet^gian  and 
soldier,  then  servinc  with  the  prinoe  of  Oond^,  the 
onnmander  of  the  French  army  at  Utrecht.  fVom 
Urn  Stnnoia  received  a  communication  inclosing  a 
passport  from  the  French  commander,  who  wished  to 
make  his  acquaintance  and  promised  him  a  pension 
fnm  the  French  king  at  the  easy  price  of  a  dedication 
to  his  miyesty.  Spinoza  went  to  Utrecht,  but  returned 
without  seeing  Condg,  who  had  in  the  meantime  been 
called  elsewhere :  the  pension  he  civilly  declined. 
There  ma)[  have  been  notning  more  in  the  visit  than  is 
contained  in  this  narrative ;  but  on  his  return  Spinoza 
found  that  the  populace  of  l^e  Hague  regarded  him 
as  no  better  than  a  spy.  The  town  was  full  of  angry 
nmrmuTSj-and  the  landlord  feared  that  the  mob  would 
storm  his  house  and  drw  Spinosa  out  Spinoaa 
qnieted  his  fears  as  well  as  he  ooidd,  aastuing  him  that 
as  BOOB  as  the  crowd  made  any  threatening  movement 
he  wonld  go  out  to  meet  them,  "  though  they  should 
serve  me  as  th^  did  the  poor  De  Witts.  I  am  a  good 
repabltcan  and  have  never  had  any  aim  bat  the  honor 
and  wel&re  of  the  state."  Happily  the  danger  passed 
off  without  calling  for  such  an  ordeal. 

In  1673  Spinoza  received  an  invitation  from  the 
elector  palatine  to  quit  his  retirement  and  become  pro- 
fessor of  philosophy  in  the  university  of  Heidelberg. 
The  offer  was  couched  in  flattering  terms,  and  conveyed 
an  express  aasuranoe  of  ' '  the  largest  freedom  of  speech 
in  philosophy,  which  the  prince  is  confident  that  you 
wtU  not  misuse  to  distari>  the  estaUished  religion." 
But  Spinoaa's  experience  of  theolo^cal  senutiveness 
led  him  to  doubt  the  possibility  of  keeping  on  friendly 
tonus  vitii  the  estaUished  rehgion,  ir  he  were  pkoed 
in  a  pMae  oapadty.   Moreover,  he  was  not  suong ; 


he  had  had  no  enerieoee  of  pabfio  teachiag ;  and  he 
fiM«saw  that  the  duties  of  a  chair  would  put  as  end  to 

Srivate  leseaiofa.  Fw  all  these  reasons  he  coorteooaljr 
eclined  die  ofior  made  to  htnL  There  is  little  mors 
to  tell  of  his  life  of  solitary  meditation.  In  1675  wo 
learn  fnim  his  correspondence  thai  he  entotained  the 
idea  of  publisbing  the  £klac$,  and  made  a  journey  to 
Amsterdam  to  arraneiemattm  with  the  printer.  "But, 
whilst  I  was  busy  with  this,"  he  writes,  "  Uie  report 
was  spread  eveiywhere  that  a  certain  book  of  mine 
was  in  the  press,  wherein  I  endeavored  to  show  that 
there  was  no  God ;  and  this  report  found  credence  with 
many.  Whereupon  certain  thec^gians  (themselves 
perhaps  the  authors  of  it)  took  oocaaion  to  oomplua 
of  me  to  the  prinoe  and  the  magistiatea ;  moreover, 
the  8tu{nd  Caiienans,  beoanae  they  ars  oonuKmly  sup* 
posed  to  nde  with  me.  desiring  to  free  themselves  finin 
that  suspicion,  were  aili^nt  without  oeasing  in  tluar 
execrations  of  my  doctnnes  and  writings,  and  are  as 
diligent  BtiiV  As  the  commotion  seemed  to  grow 
worse  instead  of  subsiding,  Spinosa  consigned  the 
manuscript  once  more  to  his  dewj  from  which  it  wan 
not  to  issue  till  after  his  death.  His  last  literary  wtttk 
was  the  anfinished  TnuOatut  JF^ticus  and  the  prepa- 
ration of  notes  for  a  new  edition  of  the  Tractaiua 
Theoloffico-J^litictu,  in  which  he  hoped  to  remove 
some  of  the  misunderstanding  which  the  book  had 
met  with.  The  T^actatia  FiMttcue  develops  his  phi- 
losophy of  law  and  government  on  the  lines  indicated 
in  his  other  works,  and  conneots  its^  olosdy  with  the 
theory  ennmnated  by  Hobbes  a  generation  before. 
Consumption  had  been  making  ita  insidious  inroads 
upon  Spinoza  for  many  years,  and  early  in  1677  he 
must  have  been  constnous  tbat  he  was  swiousty  ilL 
On  Saturday  the  20th  of  Febmaxy  he  sent  to  Amster- 
dam for  his  friend  Dr.  Meyer.  On  the  following  day 
the  Van  der  Spijeks,  having  no  thought  of  immediate 
danger,  went  to  the  afternoon  service.  When  they 
came  back  Spinoza  was  no  more ;  he  had  died  about 
three  in  the  afternoon  with  Meyer  for  the  only  witnese 
of  his  last  momenta  Spinoza  was  buried  on  the  25th 
of  February  "in  the  new  church  upon  the  Spny, 
being  attended,"  Colenis  tell  us,  by  many  illustnons 
persons  and  followed  by  six  coacHies."  He  was  little 
more  than  fbrty-fenr  years  of  age. 

Spinoza's  effectB  were  few  and  realized  little  mora  than 
was  required  for  the  paynient  of  cbai^es  and  outstanding; 
debts.   "  One  need  only  cast  one's  eyes  apon  the  acconat," 
says  his  biographer,  "  to  perceive  that  it  was  the  inventory 
of  a  troe  philosopher.   It  oontahu  only  some  small  bo(A». 
some  engravinffi,  a  few  lenBes,  and  the  instruments  to  polish 
them."    His  <le8k,  containing  his  letton  and  his  tmputv- 
lisbed  works,  Spinoa  had  previoiulT  charged  bis  landlord 
to  convey  to  Jan  ffienwerts,  a  publisher  in  Amsterdam, 
"niis  was  done,  and  tbe  Opav  PoMwHa  appeared  In  th» 
same  year,  without  the  natfaor'a  name,  bat  with  bis  initials 
upon  tbe  title-page.    They  were  fbmished  with  a  prefisK*- 
writtea  in  Ihiteh  by  Jarig  Jellis,  a  Mennonite  friend  of 
Bpinoa's  and  tEanslated  into  Latin  by  Dr.  Meyer.  Xert 
year  the  book  was  proscribed  in  a  violently  worded  ediet 
by  the  states  of  Holland  and  Wt»t  Friesland.  The  obloony 
which  thus  gathered  ronud  Spinoza  iuthe  later  years  of  his 
life  remained  settled  upon  his  memory  for  a  foU  bnndred 
years  after  his  death.    Homo's  casual  allosion  to  **  this 
famous  atheist"  and  his  "hideous  hypotbesis"  is  a  fiafr 
specimen  of  the  tone  in  which  he  is  oso^ly  referred  to  : 
peoide  talked  about  Spinoza,  Leasing  said,  "  as  if  he  werr  « 
dead  dog."    The  change  of  opinion  in  this  reoect  may  be 
dated  from  Lessing's  fiunons  coaveraation  with  Jacobi  in 
17^.    Leasing,  Ooethe,  Herder,  Xovalls,  and  SchWer- 
macher,  not  to  mention  philosoplieni  like  Schetling  and 
Hegel,  united  in  recc^izing  tbe  aniquc  strength  and  sin> 
cerity  of  Spinoa's  thought,  and  in  setting  him  in  bis  rijthw 
fnl  place  amongtheepemilstlve  leaderaofmankind.  Tnaa- 
fnsed  into  their  writinga,  hie  spirit  has  bad  a  large  shsov 
in  moalding  the  philasophic  thought  of  the  19th  oentary, 
and  it  has  ^so  been  widely  influential  beyond  tbe  school 
Instead  of  his  atheism  Hegel  speaks  of  his  acoemlsm,  and 
Xovalis  dube  him  a  Ood-intoxicated  man.  Scbleiermacher'a 
fine  apostrophe  is  well  known,  in  wbieb  be  ealla  apon  us  ta 
"offbr  alockof  hair  to  the  manes  of  flie  holy  ana  excooh- 
mnnicated  Spinoia." 
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8pliMH»'s  peiscmal  iqtpearuiM  is  daicribed  by  Golenu 
from  the  MoouBts  given  liim  t^many  people  at  The  Ha«a« 
who  knew  him  fiuoUiarlT-  "  Be  waa  of  a  middle  siie,  and 
bad  good  features  In  hia  fhee,  the  ikin  aomewliat  dark, 
Maek  onrled  hair,  and  the  \oag  eyebrows  of  the  same  color, 
so  that  one  might  easily  know  nom  his  looks  that  he  was 
dcaeended  from  the  Rntogneae  Jews."  Leibflitz  aleo  gives 
anmilar  deaeriptioQ :  **  The  celebiated  Jew  ^inon  h^  so 
iiUvecomplaxiuB  and  something  SpAoish  in  hisfiftce."  These 
charaeteiieties  are  preserved  in  a  portrait  in  oil  in  the 
Wolfenhfittel  libnrr,  which  was  probably  the  original  of 
the  (in  that  case  ansnooeesfally  rendered)  engraving  pre- 
fixed to  the  Opera  PotOwma  of  16T7.  This  portrait  has  re- 
cently been  ^otogn^hed  for  Dr.  Martlneao's  Study  of 
BnmoMo.  In  1380  a  statoe  was  ereeted  to  Spinoza  at  Tlte 
Hi^e  by  international  anbaoriptioD  among  his  odmireia. 

Spinoza's  philost^hj  is  a  thoroughgoing  pantheism, 
which  has  both  a  naturalistic  and  a  mystical  side.  The 
foandation  of  the  system  is  the  doctrine  of  one  infinite 
sabstanoe,  of  which  all  daite  existences  are  modes  or  limi- 
tations  (modes  of  thought  or  modes  of  extmsion).  God  is 
thOB  the  immanent  canae  of  the  universe;  but  of  creation 
or  will  there  can  be  bo  qnestion  in  Spinoza's  system.  God 
is  used  throughout  as  equivalent  to  natnre  (jD«tu  mw  no- 
btra).  The  nhilosophical  standpoint  comin^ends  the 
necessity  of  all  that  is— a  neeeesity  tliat  is  none  other  than 
Ae  necessity  of  the  divine  natare  itself.  To  view  things 
thus  is  to  view  them,  according  to  Spinoza's  fhvorite  phrase, 
m&  ^paet«  mUrnitalu,  ^inoza's  philosophy  is  folly  con- 
sidand  in  the  artide  Cabteuanibm  (see  vol.  t.  p.  ISS  w.). 

L(leFaliir&— The  contents  of  the  Operm  PttUmma  Inelnded 
the  Ethics,  the  Traetatut  Pnliti^,  and  the  D«  IiU^ctiu 
Emendatione  (the  last  two  unfinished),  a  selection  Crom 
Bptnoaa's  correspondence,  and  a  Cowipettdium  of  JSdtrea 
gn—s lar.  The  Treatite  en  fke  Ariniov,  supposed  to  be  lost, 
was  paUished  ananymonsly  in  Dutch  in  1887.   lie  flnt 
collected  edition  of  Spinoza's  works  was  made  by  Panlns  in 
1802;  there  is  another  by  afrorer  (1830),  and  a  third  by 
Bmder  (1843-46)  In  three  volumes.   Van  Vloteu's  volume, 
published  in  18^  Ad  BoMdietf  de  Spiuma  opera  mm  miper- 
simf  ramia  mpptmrntuin,  is  uniform  with  Brnders  edition 
so  as  to  complete  it  by  a  supplemeatary  volume.   It  con- 
tained the  early  treatine  De  Deo  «l  hmine,  the  Trmlise  on 
tt«  BtumkovB,  ud  several  fresh  letters.    A  complete  and 
anthoritntiTn  edition  has  imly  recently  been  adiieved  hy  Dr. 
Van  VIoten  and  ProfesBor  J.  P.  N.  Land.  The  vork  was 
undertaken  by  them  for  the  Spinoza  Memorial  Committee 
fbrmed  in  Holland  to  celebrate  the  bicentenary  of  the 
philosopher's  death ;  the  funds  remaining  after  the  erection 
of  the  statue  nwntioned  above  were  devoted  to  the  publi- 
cation  of  this  handsome  edition  (2  vols.,  1882-83).  An 
English  translation  of  The  Chief  Workt  of  Simota,  by  B.  H. 
11.  Elwea,  appeared  in  1883,  and  a  separate  tamslation  of 
tht^  Sthies,  by  W.  H.  Wliite  was  publiuied  in  the  same  year ; 
previous  trsjtalAtions  were  cnacholarly  in  execution.  The 
main  anthority  for  Spinoza's  life  is  the  sketch  published  in 
1705,  in  E>utch,  with  a  cootroversiat  sermon  sgainst  Spinoz- 
Ism,  by  Johannes  Colerus.  The  French  version  of  this  Life 
(1706)  hns  been  several  times  reprinted  as  w«ll  as  trans- 
lated into  English  and  German.    The  English  version,  also 
dating  from  1706,  baa  been  reprinted  by  Mr.  Frederick  Pol- 
lock at  the  end  of  his  work,  Spinom,  hit  Life  and  PhUMophy 
(1880).    Mr.  Pollock's  book  and  Dr.  Martineau's  Shidif  o/ 
Spinoaa  (1882\  both  admirable  pieces  of  work,  are  in  a 
manner  complementary,  and  may  with  advantage  be  studied 
together.    In  his  introduction  Mr.  Pollock  gives  a  list  of  the 
UogApfaieal  sources,  and  also  some  account  of  the  early 
BteiBtare  relating  to  Spinoak  The  Spinoza  litemtore  in  I 
more  recent  times  has  become  so  extensive  as  to  forbid 
qootatlon.   A.  van  der  Linde's  Bejiedictns  Spinoza:  BMio- 
§r^f^«  (The  Hague,  1871)  is  a  classified  catalogue  as  nearly 
as  possible  complete  down  to  that  date.  (a.  be.) 

SPIRBa  (Genu.  S^peyer  or  Speier),  the  chief  town 
of  the  Rheni-^h  palatinate,  Bavaria,  and  formerly  a 
free  imperial  oity,  is  situated  on  the  left  bank  of  the 
Rhine,  at  the  mouth  of  the  Speyerbach,  21  miles  to 
the  south  of  Worms.  The  principal  streets  are  broad 
hot  irregular,  and  the  general  api>earanoe  of  the  town 
little  corresponds  to  its  high  antiquity,  owing  to  the 
feet  that  it  wu  burned  fay  the  Freneh  in  1689.  The 
only  important  andent  building  that  has  survived  the 
flttines  IS  the  oathednl,  a  very  large  and  imposing 
basilica  of  red  aaodstiMne,  and  me  of  the  noblest  ex- 
amples of  Bomanesque  architecture  now  extant  Be- 
yond the  general  interest  attaching  to  it  as  one  of  the 
old  Bomanesque  churches  of  the  Rhineluid,  -Spires 
cathedral  has  a  peculiar  importanoe  in  the  histoiy  of 


ardiitectuie  as  probably  the  eariieat  Bonauesqaa 
basilica  in  which  the  nave  as  well  as  the  side^  arcades 
was  vaulted  from  the  firat  Built  in  1030-^1  by  Ooa- 
rad  II.  and  his  Bvcoessor,  this  church  has  had  a  ebe- 

auered  history,  its  disasteia  culminating  in  1689,  when 
lie  soldiers  of  Louis  XIY.  burned  it  to  the  bare  wafla 
and  scattered  the  ashes  of  the  ^ht  German  emperon 
who  had  been  interred  in  the  kings'  choir.  Reetond 
in  1772-S4  and  provided  with  a  vestibule  aad  lafadft, 
it  was  again  desecrated  by  the  French  in  179i  \  but  in 
1846-63  it  was  once  mwe  thoroughly  reatoted  and 
adorned  in  the  intoior  with  gorsreous  fireaooa  at  tiw 
expense  of  the  king  of  Bavaria.  The  larm  cathedral 
bowl  (Doinnapf )  in  front  of  the  west  faQaoe  fonnei^ 
marked  the  boundary  between  the  epiacopal  and  munt- 
cipal  territories.  Each  new  iHshop  on  his  election  had 
to^  th$  bowl  with  wine,  while  the  burghers  emptied 
it  to  his  health.  The  heathen  tower  to  the  east  of 
the  churob,  on  foundations  supposed  to  be  Roman, 
was  probably  part  of  the  town  wall  built  in  1080  by 
Bishop  Rudger.  Of  the  Retscher,  or  imperial 
palace,  so  called  because  built  after  the  model  of  the 
Hradschin  at  Prague,  only  a  mouldering  fragment  of 
wall  remains.  It  was  in  this  palace  tliat  the  famous 
diet  of  Spires  met  in  1 529,  at  which  the  Reformen 
first  received  the  name  of  Frotestanta.  The  Altpttrtsl 
(alta  porta),  a  fine  old  gateway  of  1246,  isarwiet^ 
the  free  imperial  city.  Among  the  modem  boildingis 
are  several  churches  and  sohools,  a  museum  and  pict- 
ure gallery,  etc  Spires,  although  rebuilt  in  1607, 
has  never  recovered  from  the  cruel  injuries  infliotea 
bv  the  French  in  1689.  Its  trade  is  inm^ifioant, 
although  it  still  has  a  free  harbor  on  the  Rhme.  Ite 
manufactures  include  paper,  tobaooo  and  cigars,  sugw, 
sugar  of  lead,  vinegar,  beer,  and  leather.  Vines  and 
tobacco  are  grown  in  trie  neighborhood.  The  popular 
tion  in  1880  was  15,589  and  in  1885  16,228. 

Spires,  known  to  the  Bomans  as  Avigutta  ffmnettan  sr 
Nmteta,  and  to  the  Gaals  as  Nnvimagus,  is  one  of  the  oldert 
towns  on  the  Rhine.  The  modem  name  appeais  first,  nnder 
the  form  Spiia,  almut  the  7th  oentary.  Captured  hy  JoUai 
Csesar  in  47  B.C.,  it  was  repeatedly  destroyed  by  the  bar- 
barian hordes  in  thedrst  few  centariee  of  the  Christian  enk 
The  town  had  become  an  episcopal  seat  in  the  4th  century; 
bat  heathenism  supervened,  and  the  present  bishopric 
dates  from  610.  In  630  Spira  became  part  of  the  Fntnkidb 
empire,  the  emperots  having  a  "pali^ium"  here;  and  it 
was  especially  favored  by  the  Salic  imperial  house.  The 
contentions  between  the  bishops  and  the  citisene  were  M 
obstinate  audsevere  as  in  any  other  city  of  Qermany.  The 
situation  of  the  town  opposite  the  mouths  of  several  itMda 
through  the  Bhine  valley  early  fostered  its  trade ;  In  12M 
it  rose  to  be  a  tree  imperial  city,  although  it  owned  M 
territory  beyond  its  walls  and  had  a  popul^ion  of  less  thaa 
30,00(K  It  enjoyed  great  renown  as  the  seat  4^  the  Imperial 
supreme  coart  from  15S7  till  1688 ;  it  wwa  fifth  among  tta 
free  cities  of  the  Bhine,  and  had  a  vote  in  the  TTppsr  Bhaa- 
ish  diet.  Numerous  imperial  diets'assembled  here.  From 
1801  tilt  1814  it  was  the  capital  of  a  department  of  France ; 
bnt  it  was  restored  to  Bavaria  in  the  fatter  year.  By  the 
peace  at  Spires  io  1544*  the  Hapaburgs  renouaeed  tMr 
claims  to  the  crown  of  Sardinia. 

SPIRITUALISM.  The  term  "spirituanam'^ia 
used  by  ^hilosophioil  writers  to  denote  the  opposite 
of  materialism.  It  is  also  used  iu  a  narrower  senaa  to 
describe  the  belief  that  the  spiritual  worid  manifesta 
itself  by  producing  in  the  physical  world  effects  inex- 
plicable hy^  the  known  laws  of  nature.  Hie  belief  la 
such  oocasional  manifestations  has  probably^  existed  as 
long  as  the  belief  in  the  existence  of  spirits  apart 
from  human  bodies,  and  a  complete  examination  into 
it  would  involve  a  discussion  of  the  reUgions  of  all 
ages  and  nations.  In  1848,  however,  a  peculiar  form 
of  it,  believed  to  be  based  on  abundant  experimental 
evidence,  arose  in  America  and  spread  there  with  great 

1  [Tbe  diet  of  Spires  In  1644  affirmed  the  tUle  of  the  dnte  ef 
Savoy  to  certain  parte  of  tbe  Genevan  shore ;  v-'Mattrnde  Oemir, 
by  Belglojnao  (Psrix.  I87it).  Austria  ceded  the  talandof  Sardinia 
to  duke  V  ictor  Amadeus  II.  of  Savoy  in  1720  iv,  vol.  zxL  p.  Mmk 
and  in  the  same  year  Um  Kingdom  of  Sardinia  wm  catsmii*se 
by  Ae  trea^  of  Madrid  {v.  vol.  xzi.  p.  357.— AM.  Kn.] 
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r^idity  and  thence  over  the  oirUized  world.  To  this 
movement,  whiob  has  been  ciUled  "  modern  apirituat- 
ism,"  the  discussion  in  the  |)resent  article  is  confined. 
The  movement  began  in  a  single  family.  In  1848  a 
Mr.  and  Mrs.  Fox  and  their  two  daughters,  living  at 
Hydevtlle  (^Wayne),  New  fork,  were  moch  disturbed 
by  unezplauied  knockinga.  At  length  Rate  Fox  dis- 
oovered  that  the  cause  of  the  sounds  was  intelli^t 
'and  would  make  raps  as  requested,  and,  communica- 
tion being  established,  the  rapper  professed  to  be  the 
spirit  of  a  murdered  peddler.  An  invesUgatioo  into 
the  matter  seemed  to  show  that  none  of  the  Fox  fam- 
ily were  concerned  in  producing  the  rappings ;  but 
the  evidence  that  they  were  not  concerned  is  insuffi- 
cient, although  similar  noises  had  been  noticed  occa- 
sionally in  the  house  before  they  lived  there.  It  was, 
however,  at  Rochester,  where  the  two  Fox  girls  so5n 
afterwarus  went  to  live  with  a  married  sister  (Mrs.  ' 
Fish]  that  modem  spiritualism  assumed  its  present , 
form,  and  that  communicatioD  was,  as  it  was  believed, 
established  with  lost  relatives  and  deceased  eminent 
men.  The  presence  of  certain  "mediuma"  was  re-; 
quired  to  form  the  link  between  the  worlds  of  the : 
kviog  and  of  the  dead,  and  Kate  Fox  and  her  sister 
were  the  first  mediums.  Spiritualist  do  not  as  yet 
claim  to  know  what  special  qualities  in  mediums  en- : 
able  spirits  thus  to  make  use  of  them.  The  earliest ; 
communications  were  carried  on  by  means  of  "  raps," 
w,  as  Mr.  Crookes  calls  them,  "  percussive  sounds." 
It  was  agreed  that  one  rap  should  mean  "  no"  and 
three  "yes,"  while  more  complicated  messages  were 
—and  are — obtained  in  other  ways,  stfch  as  calling 
over  or  pointing  to  letters  of  the  siphabet,  when  raps 
ooour  at  the  required  letters.  '  ^ 

The  idea  of  communicating  with  the  departed  was  j 
naturally  attractive  even  to  the  merely  curious,  still ; 
more  to  those  who  were  monming  for  lost  firiends,  and  , 
most  of  all  to  those  who  believed  that  this  was  the ; 
oommericement  of  a  new  revelation.   The  first  two ! 
causes  have  attracted  many  inquirers ;  but  it  is  the 
hat  that  chiefly  gives  to  modera  spiritualism  its  rclig- ! 
ious  aspect.    Many  came  to  witness  the  new  wonder, ' 
and  the  excitement  and  interest  spread  rapidly. ; 
"  Spirit-circles  "  were  formed  in  several  families,  and  ' 
other  mediums  discovered,  exhibiting  phenomena  of  i 
various  kinds  (see  below).    The  interest  in  mesmerism  ' 
and  the  phenomena  of  hypnotic  trance,  which  was 
widely  diffused  at  this  time  both  in  America  and] 
Hurope  (see  Maonbtism,  Animai,,  vol.  xv.  p.  279 
*q. ),  was  favorable  to  the  new  idea.    Inforniation  ' 
about  other  worlds  and  from  higher  intolligences  was  ' 
thought  to  be  obtained  from  peisons  who  oould  be  put 
into  the  sleep-waking  state,  of  whom  Andrew  Jackson 
Davis  was  in  America  the  most  prominent  example. 
His  work,  Nlititre's  Divine  Revehtiont  {New  York, 
1847),  was  alleged  to  have  been  dictated  in  "clairvoy- 
ant" trance.    Many  reputed  "clairvoyants"  devel- 
aped  into  mediums.    The  movement  spread  like  an 
epidemia    There  is  very  Httle  evidence  to  show  that 
it^  rose  anywhere  spontaneously ;  *  but  those  who  sat 
with  the  Foxs'  were  often  found  to  become  mediums 
themselv^  and  then  in  theirtum  develop  mediumship 
in  others.    The  mere  reading  of  accounts  of  seances 
seemed  to  develop  the  peculiar  susceptibility  in  some 

Sersons,  while  others,  who  became  mediums  ultimately, 
id  80  only  afler  prolonged  and  patient  waiting. 
There  seems  to  have  men  little  practical  interest  in 
spiritualism  in  Europe  till  Mrs.  Hayden,  a  profes- 
uonal  medium  from  Boston,  came  over  in  1852.  It 
spread  like  wildfire  within  a  few  months  of  her  arrival, 

>  It  Is  possible  that  tbe  fiimlly  of  Dr.  Phelpa  were  tmawBre  of 
tbe  "  Rochester  knocklngs  "  when  the  distunnnces  betnc  la  his 
hooee  at  Stratford,  Cktonectlcut,  fn  1860  (see  CaproD*B  Modem 
SpirUtuUim,  iU  f\ut».  etc.) ;  but  these  dlstarbanoes,  as  recorded, 
hsTe  a  closer  reaemblanoe  to  tbe  ordlnarr  occurrencei  at  a  splrlt- 
uallstic  seance  than  those  whtcb  took  place  at  Ted  worth  In  1661 
(■ee  Qlanrlll'i  Sadthictmuu  Trtumpltatut)  and  at  Slavenkk  la 
lB06{fleeKemer'sSlejMi«tmA«Mm(),  and  othen  toonumenHM 
to  mentloa.  \ 


— its  first  development  being  in  the  form  of  a  mania  fin 
table-turning,  wnich  seems  to  have  prevailed  allovw 
£uropj  in  1853.  Daniel  Dnnglas  Home,  the  nextme- 
dium  of  importance  who  appeared  in  London,  came 
over  from  America  in  1855.  But  it  was  at  Keighley 
in  Yorkshire  that  spiritualism  as  a  religious  more- 
meat  first  made  any  mark  in  England,  and  it  was  there 
that  the  first  English  spiritualistic  periodical,  the  Yorh- 
shire  Spiritual  Tdegrajph,  was  started  in  1855.  The  ex- 
tent to  which  the  movement  has  spread  and  the  present 
number  of  spiritualists  are  very  difficult  to  estimatft 
Vague  calculations  have  from  time  to  time  been  at- 
tempted ;  in  1867  one  spiritualist  estimated  the  num- 
ber in  America  at  11,000,000  or  two-fiflhs  of  ^e 
population,  and  anoth»  has  hield  3,000,000  to  be  aa 
extreme  estimate  (see  Spiritual  Mapazine  for  1867). 
The  periodicals  devoted  to  spiritualism  may  perhaps 
be  taken  to  indicate  the  present  state  of  the  movement. 
There  are  in  England  two  weekly  newspapers,  I^ht 
and  7%e  Medium  and  Daybrenk;  one  oi  these  has 
advertisements  of  Sunday  meetings  in  sixty  difierent 
towns  and  ill  eii^hty  different  rooms.  The  spiritual- 
istic journals  outside  Great  Britain  number  about  100, 
though  probably  only  about  a  quarter  of  these  are  of 
any  importance.  Of  these  30  are  in  English  (28  pub- 
lished 10  America  and  4  in  the  Australian  colonies), 
15  to  20  in  French,  and  6  in  German.  But  nearly  40 
are  published  in  Spanish  in  Spain  and  South  America. 
Private  circles  which  meet  regularly  are  believed  to 
be  numerous  in  England;  and  there  are  numerous 
public  and  semi-public  trance-speaking  and  clairvoyant 
mediums,  es)>ecially  amonj|  the  miners  in  the  north. 

In  the  present  article  it  is  impossible  to  give  an  ex- 
haustive catalogue  of  the  phenomena  and  modee  of 
communication  of  modem  spiritualism.  Many  have 
not  now  appeared  forthe  first  time  in  history,  though 
it  is  difficult  to  suppose  any  historioal  coanection,  be- 
tween the  new  developmeots  and  the  old.  Periiaps 
the  most  striking  parallelism  is  that  between  the  inni- 
ceedings  at  modern  seances  and  those  oonneoted  with 
the  later  Greek  oracles.*  The  greater  part  of  the 
phenomena  may  be  divided  into  two  classes.  To  tbe 
nrst  and  earliest  developed  class  belong  what  may  be 
called  the  physical  phenomena  of  spiritualism, — those, 
namely,  which,  if  correctly  observed  and  due  neither 
to  conscious  or  unconscious  trickery  nor  to  halludna- 
tion  on  the  part  of  the  observers,  exhibit  a  force  hith- 
erto unknown  to  science,  acting  in  the  physical  woHd 
otherwise  than  through  the  brain  or  muscles  of  the 
medium.  Tbe  earliest  of  these  phenomena  were 
the  raps  already  spoken  of  and  other  sounds  occor- 
ring  without  appuent  phyuoal  cause,  and  the  simi- 
larly mysterious  movements  of  furniture  and  other 
objects ;  and  these  were  shortly  followed  by  the  ring- 
ing of  bells  and  playing  of  musical  instruments.  Lata: 
followed  the  appearance  oflightsj  quasi-faaman  voioes; 
muncal  sounds,  produced,  it  is  supposed,  withonfc 
instruments;  the  "materialization'  or  presence  ia 
material  form  of  what  seem  to  be  human  bands  and 
faces,  and  ultimately  of  complete  figures,  allied  to  be 
not  those  of  any  person  present,  and  sometimes  claimed 
by  witnesses  as  deceased  relatives;  '*  psj-chogtiaphy," 
or  "direct  writing  and  drawing,"  asserted  to  be  done 
without  human  intervention;  "spirit-photography," 
or  photographing  of  human  and  other  forms  tDvisiUe 
to  all  but  specially  endowed  seers;  unfastening  of 
cords  and  bonds;  elongation  of  the  medium's  body; 
handling  of  red-hot  ooals ;  and  the  apparent  pasnge 
of  solids  through  solids  without  disintofpration.  The 
phenomena  observed  at  Tedworth  belong  to  this  das. 
Somewhat  similar  was  the  Cock  Lane  ghost  in  1762.* 
A  practice  of  causing  heavily  loaded  tables  to  rise  by 
"maj^c"  seems  to  have  existed  among  the  Gennaa 
Jews  in  the  17th  century.*  Kemerreooras  movemente 
of  objects  in  connection  with  Madame  Haaffe  in  18S5- 

■  See  Muayi  CUwtienl,  by  F.  W.  H.  Ufm,  tSSS. 

■  See  eenOmtm'*  MagoMbie,  1782. 
t  Ton  Harieas,  Aemllteke  K^iMta,  UG6,  pp.  lSft-ia3L 
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28,'  and  such  moTements  also  occurred  in  preseooe  of 
the  80-called  eleotrio  girl  in  1846.'  The  second  class  of 
phenomena,  which  we  may  call  the  automatic,  consists 
1Q  table-Ulting  aud  turning  with  oontaet;  writing, 
drawing,  eto.,  through  the  medium's  hand;  oonvul- 
uve  movements  ana  involuntary  dancing;  entrance- 
ment,  tranoe-speaking,  and  personadon  by  the  medium 
of  deoeased_ persons,  attributed  to  temporary  "posses- 
non  '* ;  seeing  spirits  and  visions  and  hearing  pliantum 
Toioes.  This  class  bears  affinity  to  soitie  of  the  phe- 
nomena of  hypnotism  and  of  certain  nervous  com- 
idunts,  to  certain  epidemics  of  the  Middle  Ages,'  and 
to  phenomena  that  have  occurred  at  some  religions 
revivals.  ^  According  to  quotations  given  byChevreul/ 
•the  divining-rod  was  used  at  the  end  of  the  17th  cen- 
tury for  obtaining  answers  to  questions  as  table-tilting 
now  is.  In  a  third  clas'i  must  be  placed  the  cure  of 
disease  by  healing  mediums.  Tliis  cannot  well  be 
treated  apart  from  mesmeric  healing  and  ^'  faith 
cureq"  and  *'mind  cares,"  and  belongs  to  medical 
psydhology. 

The  cuas  of  automatic  phenomena  are  much  the 
commonest.  The  investieations  of  Carpenter  on  an- 
Gonadoos  cerebration  ana  of  Faraday  on  unconscious 
muscular  action*  have  showu  that  it  is  not  necessary  to 
look  outside  the  medium's  own  brain  and  organism  for 
the  explanation  of  such  things  as  automatic  writing 
and  table  turning.  It  is  about  the  matter  oomniunt- 
cated  by  these  means  that  the  controversy  now  turns. 
Spiritualists  maintain  that  true  information  is  thus 
given,  probably  unknown  to  the  medium  or  other 
persons  present,  or  at  least  expressed  in  a  way  ol> 
vionsly  beyond  their  powers  to  originate.  Another 
view,  which  is  now  gaining  ground,  is  that  the  infor- 
mation in  some  excwptional  cases  does  not  come  from 
the  mind  of  the  medium,  but  is  due  to  the  in- 
fluence wrought  on  his  mind  hy  that  of  other  persons, 
and  more  than  this  is  not  proved.* 

At  no  period  of  the  spiritualistic  movement  has  the 
clasa  of  ph^ical  phenomena  been  accepted  altogether 
without  criticism.    Most  spiritualists  know  that  much 
fraud  in  connection  with  tnem  has  been  discovered— 
freqiiently  by  spiritualists  themselves — and  that  the 
conditions  favorable  to  obtaining  them  are  often  such 
as  favor  fraud.    It  is  with  a  full  knowledge  of  these 
difficulties  in  the  way  of  investigation  that  they  main- 
tain that  unmistakably  genuine  phenomena  are  of 
constant  occurrence.    Many  volumes  containing  ac- 
counts of  such  phenomena  have  been  printed,  and 
appeal  is  often  made  to  the  mass  of  evidence  so  ac- 
oamal&ted.      No  physical  science  can  ajray  a  tithe  of 
the  mass  of  evidence  ^  which  ns^chism'*  (I'e.,  what 
is  usually  called  spiritualism^   'is  supported,"  says 
Seijeant  Cox.'    But  the  mmority  of  these  accounts 
bave  scaroely  any  scientific  vuue.    Spiritualists  have, 
as  a  rule,  sought  to  convince  not  by  testimony  but  by 
ocular  demonstration.    Yet,  if  there  is  not  a  mass  of 
scientific  evidence,  there  are  a  number  of  witnesses — 
amon^  them  distinguished  men  of  science  and  others 
of  undoubted  intelligence — who  have  convinced  them- 
selves by  observation  of  the  genuineness  of  the  phe- 
nonaena, — a  fact  of   -.indeniable  importance,  even 
without  careful  records,  when  the  witnesses  are  other- 
wise known  to  be  competent  and  trustworthy  obeerveta. 
Mr.  Maakelyne  has  affirmed'  that  he  has  witnessed 
table-turning  where  he  was  satisfied  that  there  was 
neither   trickery  nor  unconaeions  mnscolar  action. 
Moreover,  if  the  phenomena  are  not  genuine,  we 

1  Srh^rin  van  Prevortt. 

>  l^ncboo,  Enquiu  mir  CmUhenUelU  dea  j^itwmtne*  SeeMqua 
^jluaHtOtte  OOtlin,  Paris,  1846. 
s^e  flecker.  B^demia    (M  Middle  Age$,  UW. 

*  JV  la  baffUfOt  ittvtnatnhe.  etc.,  ISM. 

*  jUAeiurum,  2d  Jul7, 1853;  Bee&lfloon  thiflsubject  Chevraul.op. 
» 

*  See  Cb-  Richet,  "  La  Sagsestion  Meotale,"  Id  Sevue  PkUotn- 
Ugae,  December,  1S84,  and  Proc  Soc.  /or  Paj/cMcat  HeaeartA,  vols. 

>*££ihan<ff»  irAa((iiii/fTOl.il.p.81S.lS79. 


have  to  assnme  a  large  amount  of  apparently  aimless 

fraud. 

Amongst  the  proposed  explanations  of  these  phe- 
nomena that  of  hallucinatioD  need  not  detain  us  long. 
Sensory  hallucination  of  several  persons  together  who 
are  not  in  a  hypnotic  state  is  a  rare  phenomenon,  and 
therefore  not  a  probable  explanation.  Moreover,  it 
cannot  be  regarded^  as  being  generally  applicable, 
partly  because  material  traces  of  what  occurs  olten 
remain,  and  partly  because  of  the  general  ,igreement 
not  only  of  all  the  witnesses  but  of  all  the  senses  as 
to  what  is  perceived,  as  distinicuished  from  what  is 
inferred.  Nevertheless  soinelhing  of  the  kind  may 
oocasionally  have  humieiied,  especially  at  some  of  the 
seances  of  Home.*  If  collective  hallucination  really 
occurs  at  seances,  it  is  a  vcrv  interesting  fact,  and  de- 
serves to  be  Ciirefully  studied.  ■ 

What  may  broadly  be  called  conjiiring  is,  however, 
a  much  mure  probable  explanation  of  most  of  the  re- 
corded phenomena  :  and  in  the  vast  majority  of  cases 
the  witne^^ses  do  not  seem  to  have  duly  appreciated 
the  pc^sibilities  of  coi^juring,  nor  to  have  tucen  at^- 
ficient  precautions  to  exclude  it.  Besides,  not  even  a 
copjuror  knows  all  the  possibilities  of  his  art  and  can 
describe  in  detail  all  the  accidental  circinustanceswhich 
may  on  any  particular  occasion  favor  deception,  and 
perhaps  never  exactly  recur.  We  require,  therefore, 
to  know  not  only  that  the  witness  is  careful  and  accu- 
rate bat  that  he  has  allowed  a  sufficiently  wide  margin 
for  the  p08.*iibilitie8  of  conjuring;  and  some  leading 
spiritualists  do  not  allow  this.  It  is  often  urged  that 
med.iums  are  not  conjurors  because  they  frequenily 
fail,  whereas  "  imposture  can  be  reproduced  at  will,  ' 
and  because  they  can  produce  the  phenomena  in 
private  rooms,  and  under  oonditions  which  exclude  the 

Sossibility  of  conjuring.  But  the  phenomena  pm- 
uced  hymediums  in  private  rooms  would  generally 
be  uninteresting  and  nnsuited  to  public  performance, 
so  that  it  would  not  pay  a_  proressional  conjuror  to 
practice  them.  Amateur  coqjurors  might  do  something 
in  this  way,  and  the  present  writer  has  seen  one  imi- 
tate successfully  soms  of  the  phenomena  of  profes- 
sional nierliums  for  "direct  writing"  ;  btit  to  compete 
with  mediums  on  really  equal  terms  the  conjuror 
must  have  the  same  conditions  throughout,  and  this 
is  difficult  to  arrange,  since  it  involves  securing  wit- 
nesses who  are  doublfnl  as  to  whether  what  they  see 
is  conjuring  or  not.  Still  more  important  to  the  con- 
juror is  that  very  privilege  of  failing  whenever  he 

E leases,  so  largely  used  by  mediums,  that  he  may  avail 
imself  of  accidental  opportunities  for  trickery,  which 
would  be  interfered  with  by  a  settled  programme.  Ths 
extent  to  which  the  absence  of  programme  obtains 
at  seances  appears  from  the  following  statement  by  a 
leadinc  spiritualist  who  writes  under  the  worn  de  plume 
of  "M.A.  (Oxon.)":  "  In  99  out  of  every  100  cases 
people  do  not  get  what  they  want  or  expect.  Test 
after  test,  cunningly  devised,  on  which  the  investigator 
has  set  his  mind,  is  put  aside,  and  another  siibsti- 
tuted.""  In  other  wonis,  the  evidence  is  rarely 
strictly  experimental,  and  this  not  only  gives  facihties 
for  fraud  out  makes  it  necessary  to  allow  a  much 
lai^er  margin  for  accidents,  mistakes,  and  mal-observa- 
tion.  It  must  be  borne  in  mind  that  the  most  ex- 
cellent moral  character  in  the  medium  is  no  guarantee 
against  trickery,  unless  it  can  he  proved  that  he  was 
in  no  abnormal  mental  condition  when  the  phenomena 
occurred  :  for  extraordinary  deceptions  have  l)een  car- 
ried on  by  hysterical  patients  and  others  with  no  ap- 
parent motive  but  a  desire  to  secure  atfenlion. 

One  of  the  poflsibilities  to  be  allowed  for  is  that  of 
unusual  muscular  endowment  in  the  medium.  For 
instance,  in  1851,  the  remarkable  loud  double  raps 
occurring  In  the  presence  of  the  Fox  girls,  which  in 


•  See,  e.  p.,  lirp-wt  nn  ffplrUvaiism  > 

Dt  la  rtalUi  da  espi  itt,  1^1,  p.  Se. 
»  Hmman  Nature,  1S78,  p.  287. 
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1849  had  pasxled  several  investigating  oommittees  at 
Rochrater,  were  explained  by  Professors  Flint,  Lee, 
and  Coventry  of  Buffalo  as  produced  by  rapidly  par- 
tially dislocating  and  restonng  the  knee  and  other 
joints.  They  stated  that  Uuiy  liad  experimented  with 
another  lady  who  eouM  do  the  aame ;  and,  challenged  by 
Mrs.  Fish,  (hey  tried  some  experiments  with  her  and 
Margaretta  Fox  which  strong^  supported  their  view. 

Besides  the  general  arguments  for  supposing  that 
^e  phyncal  phenomena  of  spiritualism  may  be  due 
to  coi^unng,  there  are  two  special  reasons  which  ^tun 
i»  force  as  time  goes  on.  (1)  Almost  every  medium 
who  has  been  prominently  before  the  public  has  at  some 
time  or  other  been  detected  in  fraud,  or  what  cannot 
be  distinguished  from  fraud  except  on  some  violently 
improbaole  hypothesis ;  and  [2),  although  it  is  easy  to 
devise  experiments  of  various  kinds  which  would  place 
oertain  poencHnena  above  the  suspicion  of  conjuring, 
byeliminatjog;  the  necessity  for  continuous  observaUoo 
OD  the  part  m  the  investigators,  there  is  no  good  evi- 
denoe  that  sneh  experiments  have  ever  succeeded. 
Nevertheless  there  does  exist  evidence  for  the  genuine- 
Dess  of  the  physical  phenomena  which  deserves  con- 
sideration. Count  AgSnor  de  Gasparin?  in  his  Tables 
Jhttmantai  (Paris,  1854),  gives  an  account  of  what 
seem  to  have  been  carePul  experiments  with  his  own 
family  and  friends,  which  convinced  him  that  by  some 
unknown  force  tables  oould  be  got  to  move  without 
contact.  He  did  not  believe  that  spirits  had  anything 
to  do  with  it  His  experiments  were  conducted  in 
Invad  daylight  and  with  akepcioal  witoe^es  (whose 
testimony,  however,  he  does  not  give)  looking  on  out- 
side the  inrcle.  The  minutes  of  the  BUfH»mmittee  No. 
1  of  the  committee  of  the  Dialectical  Sodety  (op.  at , 
pp.  373-391 )  report  that  taUes  moved  without  contact, 
whilst  all  the  persons  nresent  knelt  on  chairs  (the  backs 
of  which  were  tumea  to  the  table],  with  their  bands 
on  the  backs.  The  report,  however,  would  be  of  greater 
value  if  the  names  or  the  medium  and  of  the  working 
members  of  the  committee  were  given — ^we  only  know 
that  of  Sergeant  Cox — and  if  the^  had  written  indn- 

Sendent  accounts  of  what  they  witnessed.  The  col 
itiona  of  some  of  Mr.  Crookes  s  experiments  with  D. 
D.  Home  on  alterations  in  the  weight  of  a  partially 
suspended  board'  appear  to  have  been  so  simple  that 
it  is  difficult  to  imagine  how  the  witnesses  can  have 
been  deceived.  Some  very  remarkable  evidence  is  con- 
tained in  "Researches  in  Spiritualism  during  the  Year 
1872-3,"  by"M.A.  (Oxon.),"  published  in  a  spirits 
ualistio  periodical  called  Jldman  I/aturf.,  Much  and 
Aogiiat,  1 874.  The  papers  give  account^  of  pfaenomeDa 
obtained  through  the  writer's  own  mediumship,  gener- 
ally in  the  presence  of  one  or  two  friends,  and  ext^id- 
ing  over  almost  the  whole  range  of  spiritualistic  mani- 
&8tationB. 

But  what  chiefiy  interests  spiritualists  is  the  assur- 
ance of  life  and  progress  after  death,  and  the  moral 
and  religious  teaching,  which  they  obtain  through 
automatic  writing  and  trance-spcalcing.  It  was  dis- 
covered very  earl^  in  the  movement  that  the  accuracy 
of  these  communications  coidd  not  always  be  relied  on ; 
but  it  is  maintained  by  sfHritualists  that  by  the  exercise 
of  the  reason  imd  judgment,  by  prolonged  aoquaintance 
with  particular  comiianicating  intolligenoea,  and  by 
proofs  of  identity  with  persons  known  to  have  been 
trustworthy  on  earth,  it  is  possible  to  obtain  valuable 
iDformation  from  beinjp  not  infallible,  hut  with  the 
knowledge  of  spirit  lite  superadded  to  their  earthly 
3xperienoe.  Still  the  agreement  between  communica- 
tions so  received  has  not  been  sufficiently  great  for 
anything  like  a  universal  spiritualistic  creed  to  have 
been  amved  at.  In  France  the  doctrine  of  Bucceseive 
reincarnations  with  intervals  of  spirit  life  promulgated 
by  Allan  Kardec  (L^n  Hippolyte  Denisart  Rivail) 
forms  a  prominent  element  of  spiritualistic  belief.  This 

1  Quart.  Jmim.  qf  Science,  July  and  October  1871 ;  republished,  '    !  [See  ulso  Preliminary  Report  of  the  Commieiion  appointadtmi  

with  other  papera  by  Mr.  Crookea,  under  the  title  of  Reteanhu  [  tioaU  modim  SeirUuaiixm.  in  acmrAanoBwUh  Ik*  gwffw^  Utt  Me 
OR  the  Phtmmma  qf  Spirltualiim.  I87+-7fl.  |  Heary  Seybert  (Killfc.  1867).— AM.  BK.]  ^ 

■  [Fraacb  Proteatant  apologist,  born  at  Orsnsc,  1610,  Bougbt  wltb  Honod  the  doctrinal  unl^  of  the  Reformed  Chunsh  settled 
in  Switzerland  (IHIH),  defended  the  American  Uiiion  la  a  work  translated  u  The  VjarMng  qf  a  Ortat  Peopier^lliaA  at  Cenevm  lUTU. 
HIiw<fe  wrote  rteAWand//«itwi/i(/rnrfcc.M.-AK.En.]      ,  .  ,  „  niniti,oH  hw\  -lOOOlP^ 

►  lFm  a  ChlDMO  form  of  UiU  supersUlion.  see  Lao-tsws,  Vol.  XIV.  p.  296.— Ax.  Ed.]   '  L3igitized  by  VJ  W 


view  has,  however,  made  but  little  way  in  Bn^kod 
and  America,  where  the  optoioos  of  the  ^reatm^jorit^ 
of  spiritualists  vary  from  orthodox  Christianity  to  Uni- 
tarianism  of  an  extnme  kind.  Probably  it  woi^d  be 
impossible  to  uaito  spiritua^U  in  any  craedf  which, 
besides  the  generally  accepted  bdief  m  God  and  im- 
mortally, should  postulate  more  than  the  ptogiess  of 
the  spint  aller  d^h,  and  the  power  oS  some  of  tbe 
dead  to  communicato  with  the  living  by  means  of  me- 
diums. 

Spiritualism  has  been  accused  of  a  strong  tcDdency 
to  produce  insanity ;  the  charge,  however,  seems  to  be 
in  the  main  a  mistaken  inference  from  the  fact  that 
the  delusions  of  the  insane  not  unfrsquentJy  take  tha 
form  of  supposed  converse  with  invisible  beings.  U 
is,  however,  probable  that  the  spiritualistic  theories  of 
possession  and  obsession  sometimes  injure  persons  with 
incipient  insane  impulses,  by  weakeiung  their  aenae  of 
responsibility  for  these  and  their  efforts  to  control  them. 
Sptritoalism  has  also  been  accused  of  fostering  free  love 
and  other  doctrines  subversive  of  sodety.  But  this 
charge  too  has  been  made  without  adequate  grounds ; 
for,  though  certain  spiritualistic  bodies  have  at  times 
tai^ht  suoh  doctrines,  they  have  always  been  repudi- 
ated b^  the  mass  of  spiritualists.  The  great  aeaadal 
of  spiritualism  is  undoubted^  the  enooungemMt  it 
gives  to  the  immoral  trade     nraadnlent  meoiumsbip.* 

In  addition  to  the  worfca  alre*^  mentioned,  tbe  stBdeat^ 
for  a  guiecal  idea  of  the  wfa<4e  sufcjivct,  afcoaM  omsalfc  the  fol- 
lowing :  £.  W.  Capcon,  Modem  ."f^fuoKsn,  its  Fa^  etc,  Bos- 
ton, 1855,  for  the  euly  history  of  the  movemeat  in  America, 
Edmooda  and  Dexter,  SpirHualian,  New  York,  1854-65  j  &. 
Hare,  Experimeaial  Tnveatifiationa  of  Ok«  5^nrff  ManifeftattcnM, 
New  York,  1856;  Allan  Katdee,  Livre  dea  Baprit»,  1st  ed. 
1863 ;  Mrs.  De  Morsan,  Fnm  Matter  t*  a^nrit,  Leodon,  1883, 
with  prsftne  by  Profisanr  De  Margan ;  Alf>«d  Kuaeel  Wal- 
huse,  mroAt  atti  Modem  ^rHfauriini,  1876 ;  If  .A.  (Oxon.), 
£toirit  IdenUly&n^  Spirit  TeadoMg;  ZoUner,  WisaauehafUitAe 
Abhandlungm  (the  part  relating  to  splritualiam  has  been 
translated  into  English  under  the  title  3V«uenMf«tt(aI  Pkgtia 
by  C  C.  Maney}.*  A  snecinct  account  of  typic^  frands  of 
Bpiritaaliam  isemitalned  in  D.  D.  Home'a Ltj^iU mA  Skaitm 
of  BpiriimaliBm,  2d.  ed.,  1877-78.  (K.  ic.  s.) 

SPITZBERGEN.  This  group  of  rockv,  banen,  and 
snow-clad  islands,  lost  in  the  acdlludea  of  the 
Arctic  Ocean;  400  miles  north-northwest  situation, 
of  the  North  Cape  of  Norwav  (see  vol.  xix. 
pi.  Il.j,  but  nevertheless  well  knowo  for  at  least  foor 
centunea  to  European  whalers  and  seal-buntws,  has 
of  late  acquired  new  interest  iron  tbe  aaentific  expe- 
ditions by  which  it  has  been  selected  either  as  a  mse 
for  attempts  to  reach  the  north  pole  or  aa  a  field  ia 
which  to  inaugurate  a  new  era  of  scientific  &tLjAansiom 
in  the  arctic  regions.    From  Spitsbergen  Parry  started 
in  1 827  on  the  sledge  journey  which  brought  him  within 
480  mites  of  the  pole ;  it  was  the  stutdt^Tpoiat  of  the 
investigations  which  led  Charles  Martins  to  ais  brilliant 
generauzations  of  the  flora,  present  and  past,  of  tbe 
earth ;  and  numerous  Swedish  expecUtions  &om  185S 
onwuds  have  accumulated  an  amount  of  knowledf^ 
so  vast  and  so  important,  as  to  be  oompamble  only  with 
the  results  of  the  great  equatorial  and  aroUc  journeys 
of  the  first  years  of  the  I9th  century. 

The  Spitsbergen  arefaipdago,  lying  between  IGP  SO' 
and  80*30'  N.  Ut.  and  10*and30»  E.  long.  — 
half-way  between  Greenland  and  Nova  Zem-  XAndfc 
bla — consists  of  six  larae  and  a  great  num- 
berofsmaller islands.  Thechief^thatofWeatSpttsber^ 
gen,  shaped  like  a  wedge  pointed  towards  the  south,  and 
deeply  indented  on  the  west  and  north  by  long  branch- 
ing Qords,  has  an  area  of  nearly  1 5,200  square  miles. 
High  mountains,  reaching  4560  feet  in  the  Horn  Sonnd 
Tind,  cover  its  southern  parts;  while  a  wide  plateau, 
with  an  altitude  of  from  1500  to  200*>  feet  and  fovered 
by  a  thick  ice-sheet,  occupies  the  north.  ScTeml  i}Mi3s 
— IT<irii  Sound,  Bel  Sound,  Ice  f^ord  (15  milcs'wide 
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ud  80  long),  and  the  double  fjord  of  King's  Bay  aod 
CrooB  Bay  on  the  west,  aad  Uefde,  Wiide  and  Lonime 
Baya  od  the  Borth— deeply  penetrate  the  island.  One 
of  the  rautificatioTiB  (Dicnoo  Bay)  of  the  beautiful  Ice 
^ord,  150  fathoms  deep,  oeart^  reaches  the  head  of 
Wiide  Bay,  bo  as  almost  to  divide  the  iflland.  A  long 
narrow  island,  IVinoe  Charles's  Foreland,  with  peaks  of 


If  Kp  of  Spltsbergco. 

nearly  5000  feet  high,  tods  parallel  to  part  of  the  west 
coast  of  West  Spitzbergeo,  from  which  it  is  separated 
by  a  narrow  strait.  'Tixe  broad  Stor  (Great)  J^jord, 
or  Wiide  Jans  Water,  separates  the  main  island 
from  two  others  to  the  east, — Stans  Foreland  (2500 
nnare  miles)  and  Barents  Land  (380  square  miles). 
FoTEnerly  these  were  considered  as  one,  and  named 
£d^e  luand,  until  the  narrow  Walter  Thymen  Strait 
which  parts  them  was  discovered.  A  few  peaks,  esti- 
mated at  from  1600  to  2000  feet  high,  protrude  above 
the  snow  and  ioe  by  whioh  these  two  imperfectly  ex- 

Slored  islands  are  oorered.    To  the  northeast  of  West 
pitsbergen,  separated  from  it  by  Hinlopen  Strait  (7 
to  60  miles  in  breadth)  lies  North^East  Land,  with  an 
area  of  about  6200  square  miles.    Its  western  and 
northern  coasts  are  indented  by  several  bays  and 
fiords  ;  the  southern  sod  eastern  ^ores,  on  account  of 
tike  ipASBes  of  ioe  by  which  they  are  constantly  girt. 
remaiD  oneiplored.   This  island  appears  like  a  broad 
plateau  covered  hj  an  ice-sheet  2000  to  3000  feet  in 
thickness,  from  which  a  few  peaks  protrude.  Slowly 
moving  towards  the  east,  this  immense  sheet  of  ice 
discharges  into  the  sea  by  a  huge  ice-wall,  unbroken 
by  promontories  for  150  miles,  thus  forming  the 
broadest  glacier  known, — Dickson's  glacier.  Eastwards 
from  tliie  group  of  islands,  100  miles  to  the  northeast 
of  Stans  Foreland,  rises  another  island,  measuring  90 
milt^  from  west  to  east.    Marked  either  Gillis's  Land 
or  Wicfae's  Land  in  earlier  maps,'  it  was  seen  from 
Spitsbergen  as  a  snow-clad  mass  mingling  with  the 
fogs  of  the  sea     a  Swedish  expedition,  and  later  on 
by  Heuglin  andZeil;  but  it  was  not  until  1872  that 
the  Norwegian  whalers  Altman,  Johnsen,  and  Nilsen 
reached  it  froni  the  east  and  nearly  circumnavigated 
it.    Af^cr  some  discussion  about  its  name,  it  has  re- 
ceived from  Professor  Mohn  the  name  of  King  Charles 
lAnd,  which  is  now  generally  accepted.    The  wide 
atj-ait  which  separaites  it  from  Spitzbergen  is  called 
Olga  Strait.    It  is  now  established  that  Gillie  saw 

1  ron  old  Dutch  cfaarta  thli  "land  la  marked  '  Commandeur 
Gfleii's  Land  entdekt,  1707.' "  Bee  Nordensklold's  Arctic  Voy aces, 
Loutlou.  IVn.  p.        Ah.  KdJ 


Gillis's  lAnd  to  the  northeast  of  the  archipelago,  and 
this  land,  which  may  perhaps  be  a  link  hetween  the 
S[HtBbergen  ardiipelago  and  that  of  Franz-Joseph, 
has  been  again  sighted  by  Norwegian  seal-huntere. 
Numerous  small  islands  lie  around  tlie  larger:  the' 
Banes  and  Norwegians  Islands  on  tlie  northwest,  the 
seven  islands  on  the  north,  Outger  Keps,  Brock,  and 
Charles-  Island  on  the  northeast,  Waygat 
Islands  and  William  L  Island  in  Ilinlopea 
Strait,  the  Ryk  Yse  Arohipelago,  Hope  Island, 
and  the  Thousand  Islands  (about  a  hundred 
small  rocks)  to  the  east  and  south  of  Stans 
Foreland,  and  many  other  smaUer  ones.  Many 
of  these  small  islands  rise  to  a  height  of  1500 
to  1700  feet' 

The  archipelago,  which  Ims  the  Greenland 
Sea  to  the  west  and  Barents  Sea  gg^g^ynj 
to  the  east,  rises  from  a  submarine  epmbetven, 

Elatfonn  that  extends  from  Bear 
iland  northeastwards  to  Fraoz  Joseph  Land, 
and  probably  was  an  immense  arctic  continent 
ooQoected  with  Greenland  during  the  middle 
of  the  Tertiary  period.  The  sea  around  Spitz- 
berj^en  has  a  depth  of  less  than  100  fathoms. 
Owing  to  this  circumstance  the  ice  readily 
accumulates  round  the  shores  ;  and,  although 
the  glaciers  of  Spitzbergen  do  not  give  origin 
to  iceberg  so  huge  as  those  of  Greenland,  the 
smaller  icebergs  and  the  paok-ioe  are  thick 
enough  to  prevent  access  to  the  shores  except 
for  a  few  months  in  the  year.  Happily  the 
Gulf  Stream,  which  washes  the  shores  of  Nor- 
way, after  sending  a  branch  to  the  east,  flows 
north  to  the  western  shores  of  Spitzbergen, 
moderating  its  climate,  and  leaving  an  open 
passage  which  permits  whalers  to  approach  the 
western  coast  even  under  the  most  unfavorable  condi- 
tions of  ice  in  the  arctic  regions.  Driftwood  brought 
from  lower  latitudes,  glass-floats  of  the  Norwegian 
fishermen,  and  even  the  large  seeds  of  the  Entnda 
Gi/jalobium,  carried  by  the  Gulf  Stream  from  the 
Golf  of  Mexico,  are  found  at  the  northern  ectremity 
of  Spitzbergen.  On  the  other  hand,  a  cold  current 
charged  with  ice  descends  from  higher  latitudes  along 
the  eastern  coast,  rendering  approach  extremely  difii- 
cult.  Oo  this  account  King  Charles  Land  remained 
unknown  until  1872,  and  the  eastern  coast  of  Nort  fa- 
East  Land  still  continues  unexplored. 

Owing  to  the  warm  carrent,  the  climato  of  Spitzbergen  is 
lees  aevere  than  in  tbe  corr««poudinK  latitudes 
of  Oreeuland  aod  Smith  Sound.  The  isotherm  Climate, 
of  23"  Ffthr.  (  —  5°  C),  which  crofisea  the 
middle  of  Eastern  giheria,  touches  its  aoithern  extremity, 
and  only  the  uorUieast  coasts  of  West  SpitKbergeu  and 
North-East  Land  have  an  average  yearly  temperature  so 
low  aa  U°  to  10.5°  (  —  10°  to  —  ll.B°  C).  At  Mussel  Bay 
(79°  53')  the  average  yearly  temperature  is  16°  (January 
14.1°,  July  39.3°).  Bear  Island,  not  withstanding  ita  more 
southerly  position,  has  a  lowor  temperature,  as  the  Qulf 
Stream  does  not  tonch  it.  Even  in  the  coldest  months  of 
the  winter  a  thaw  may  set  in  for  a  few  days ;  but,  on  the 
other  hand,  snow  sometimes  falls  in  July  and  August. 
Spring  oomrs  in  June;  the  snow  becomes  imturiited  with, 
water  and  disappears  in  plact-s,  and  scurvy  praas  and  the 
polar  willow  open  their  hurts.  By  the  end  of  Juno  the  ther- 
mometer has  ceased  to  sink  below  tlie  froeziiij;- point  at 
night;  July,  Au(;u3t,  aud  September  are  the  bei^t  uionths. 
Id  September,  however,  autumn  st  ts  ia  on  shore,  thonnh 
the  whalers  uoutinoe  cruisinc  until  the  end  of  the  mouth 
and  even  reach  the  hiffheBt  latitudes.  By  the  cud  of  St-p- 
tember  the  pack-ice  rapidly  freezes  into  one  solid  miuis.  To 
move  on  this  maas,  however,  is  ezceediufcly  difficult,  for 
the  ioe,  owing  to  its  ooutraction  and  expan-sloii,  is  either 
intersected  by  larjre  Qsuurus  or  broken  up  and  pilod  into 
heapfl,  which  puts  iusupt^rable  difBcultiea  in  tbe  way  uf 
sledge  ezped  itious. 

•  Bear  iKland,  half-wsv  between  the  North  Tape  end  Spftrtter- 
Ren,  can  hardly  be  reckoned  U)  the  Bpllaberjien  archipelago.  It 
wan  fonnerlv  renowned  tor  ltd  hunting  grounds,  but  ui  verj'  sel- 
dom vUite'l'uow.  Lying  outside  the  course  of  the  Gulf  Stream,  It 
Is  almost  entirely  Ice-bound. 
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Glaeien  are  largely  dereloped.  On  the  high  groondi  the 
■now  ander  a  level  of  from  1200  to  1500  feet 
Glaeien.       dlnppears  every  year ;  but  on  the  plateaus  it 
continaally  accumulates,  bo  aa  to  cover  them* 
with  an  Immense  ice-sheet,  like  that  of  Greenland,  which 
slowly  diachargiM  by  the  valleys  towards  the  sea  in  the 
form  of  immeDse  glaciers.   All  Xorth-East  Land  and  the 
interior  of  West  Spitzbeigeii  are  covered  with  such  ice- 
Bheeta,  which  descend  to  King's  Bay  by  a  glacier  15  miles 
wide,  or  hy  that  already  alladed  to  in  North-Eaat  Lmd, 
where  the  icenjUffii  are  from  200  to  400  feet  high.  These 
glaciers,  however,  discharging  into  comparatively  shallow 
waters,  do  not  produce  such  icebergs  as  those  of  Greenland.  | 
The  glaciers  of  the  present  epoch  are  but  triding  iu  com  pari- , 
son  with  what  they  were  during  the  Glacial  period,  when  the  | 
entire  coaatry  was  buried  under  an  ice-sheet,  which  prob- , 
ably  connected  all  the  archipelago  into  one  ice-bound  oon- ' 
tinent  and  spread  far  beyond  to  northern  Europe.  [ 

The  backbone  of  the  islands  consists  of  thick  layers  of  I 
granite,  gneiss,  and  other  archaic  schists.  But  ] 
Geology.  more  recent  formations  hearing  witness  to  a 
mach  more  genial  climate  are  not  wanting. 
Hie  Carboniferoos  period  is  represented  by  extensive  coal- 
bearing  strata,  the  lowest  of  which  are  intermediate  with 
the  Devonian  (Liefde  Baystrata).  The  TriBB,aiso  contain- 
ing a  rich  fossil  flora,  is  represented  by  black  clay  slate. 
The  Jurassic  deposits  are  widely  spread;  they  mostly  belong 
to  the  Kelloway,  and  many  of  them  are  coal-bearing.  To 
the  same  period  belong  the  frequently  occurring  layers  of 
what  was  formerly  called  hypersthenite,  but  has  now  been 
proved  to  be  (according  to  Zirkel's  classifloation)  diabase 
and  dolorite.  The  most  interesting  formvtioa  is,  however, 
the  Miocene.  At  a  period  close,  geologically  speaking,  to 
the  subsequent  Glacial  period,  and  even  to  oar  own,  Spitz- 
bergen  was  covered  with  a  luxuriant  vegetation  the  like  of 
which  is  now  found  only  in  the  60tb  parallel  in  Souidinavia. 
The  shores  of  Bel  Sound,  Ice  S3o<^(  ^d  Chpe  Staioatino 
in  78°  N.  1st.  were  covered  with  eictensive  peat  bogs,  on  the 
edges  of  which  the  marsh  cypress  flowerad,  dropping  its 
leaves  and  blossoms  into  the  marshes.  Sejuote,  poplars, 
birches,  planes,  and  large  oaks  also  grew  there,  while  ivy 
and  thick  underwood  finely  developed  underthdr  shadow, 
and  thousands  of  insects  swarmed  in  the  tb  Idket,  The  meet 
striking  feature  of  this  Miocene  vegetation — a  feature  con- 
clusively established  by  the  researches  of  Oswald  Heer — is 
that  Spitsbergen,  Greenland,  Franz-Josef  I«nd,  and  N^ova 
Zemhla  were  at  that  time  parts  of  one  immense  continent, 
thos  realising  the  very  conditions  fbr  the  coldest  climate, 
if  climate  had  to  depend  on  telluric  causes  only.  Heer  has 
shown,  moreover,  in  a  manner  that  hardly  admits  of  doubt 
that  the  luxuriant  vegetation  so  unmistakably  borne  wit- 
ness to  by  the  Miocene  strata  of  the  arctic  regions  could  not 
have  developed  had  it  been  condemned  to  endure  the  long 
arctic  night  it  now  undergoes.  This  feature  of  the  arctic 
Miocene  flora  is  unexplained,  and  will  remain  so  nntil 
higher  cosmical  laws  are  formulated  to  explain  changes  of 
climate.  A  change  in  the  position  of  the  earth's  axis  of 
rotation  (recently  the  subject  of  a  serious  discussion  in 
England  and  on  the  Continent)  would  seem  to  be  the  only 
adequate  hypothesis  by  which  to  account  for  the  warm  vefje- 
tatioQ  of  the  period  in  question  in  such  proximity  to  the 
pole;  but  UiishypotheeiBwouldbe  so  much  at  variance  with 
the  present  state  of  our  knowledge  that  we  may  well  hesi* 
tate to  advance  it.  A  brief  recurrence  of  awarmer  climate 
— not  nearly  so  warm  as  the  Miocene,  yet  somewhat  warmer 
than  the  present — was  also  experienced  by  Spitzbergen  after 
the  long  period  of  glociation  as  La  proved  by  the  occurrence 
of  beds  with  mussels,  which  are  now  found  only  in  much 
warmer  latitudes.  This  warmer  Post-Giacial  period— traces 
of  which  have  been  met  with  throughout  the  arctic  and 
subarctic  regions— was  followed  by  a  period  of  slow  up- 
heaval, which  still  continues. 

The  flora  is  of  course  poor.   The  only  tree  Is  the  polar 
willow,  which  does  not  exceed  2  inches  in  height 
nora.  and  bears  a  few  leaves  not  larger  than  a  man's 

finger-nail;  and  the  only  bush  is  the  crowberiy 
(Smpiirum  nigrum),  to  which  the  recently  discovered  cloud- 
berry (Sitbva  Ch»miemi>ru»)  may  be  added.  Bnt  at  the  foot 
of  the  warmer  cliffs  some  loam  has  been  formed  notwith- 
standing the  slowness  of  putrefaction,  and  there,  in  contrast 
with  the  brownish  lichens  that  cover  the  hills,  grows  a  carpet 
of  mosses  of  the  brightest  green,  variegated  with  the  golden- 
yellow  flowers  of  the  ranunculus  (fi.  auijAureiu  and  hyper- 
boreiu),  the  SUmee,  the  reddish  heads  of  the  Pedidtlaris,  the 
OxjfHa  TeniforBti$(&  foot>htKh),tiie  large-leaved  scurvy  grass 
(0>cNearia  feiuttraia),  several  saxifrajres,  Ceragtium  alpinvM, 
PotmUUa  emarginata,  fox-tail  grass  {Alopecnna  alpiuut),  Du- 
ftmtia  Fitehtri,  Poa  eenwto,  pralmait,  and  atricta,  with  a  few 
luge-flowersd  PiOi/gaHa  Andnmeia;  while  on  the  driest 
spots  yellow  pop^es  and  whitlow  grasses  {Drabm),  tibrnla- 


mJm  hellidifolia,  several  DryacUxy  etc,  are  found.   Even  od 

the  higher  slopes,  1500  feet  above  the  sea,  the  poppy,  IamU 
kyperborea,  and  ^tellaria  iUwanlrit  are  oocasionally  met  with. 
Mosses,  mostly  European  acqnsintoDces,  cover  all  plscis 
where  peat  has  aeonmulated.  The  slopes  of  the  cntgs  kbA 
the  blocks  of  stone  on  the  beach  are  sometimes  entirely 
covered  with  a  luxuriant  moss  and  lichen  vegetation,  amonz 
the  last  being  the  so-called  " famine  bread"  {Umbilioari'i 
arctieo),  which  has  maintained  the  life  of  so  many  arctic 
travellers.  Flowering  plants  are  represented  by  as  manyu 
ninety-six  species,  of  which  eighty-one  grow  in  Grecnuw] 
and  sixty-nine  in  Scandinavia ;  forty-three  species  are  alpln« 
cosmopolites,  and  have  been  met  with  on  the  Himalsyas. 
The  ferns  are  represented  by  two  species.*  Although  thiu 
limited  in  number,  the  lk>ra  is  suggestive  in  its  distribntioo. 
The  vegetation  of  the  south  has  a  decidedly  lAppish  or 
European  alpine  character,  while  that  of  the  north  coast  ix 
decidedly  American,  and  recalls  that  of  HelvlUe  Islsod. 
Many  flowering  plants  which  are  conunon  in  northwest 
Spitsbergen  are  absent  from  the  east  coast,  where  Uie  cold 
current  is  inimical  to  both  flora  and  fauna;  but,  on  tiie 
other ''hand,  one  moss  (Pottia  hj/perborea)  and  one  lichru 
{Utnea  melaxantha)  are  found  there  which  are  of  Americaik 
origin  and  grow  both  in  North  America  and  on  the  Cordil- 
leras. Algte  are  most  numerous,  many,  like  the  brown  Lani- 
iiaria  and  Nostoc  commune,  which  fill  all  pools  and  are  the 
chief  food  of  many  birds,  being  familiar  in  Eorope.  Pro- 
tococctu  Hiralia  covers  the  snow  with  its  reddish  powder. 

The  fauna,  althoufch  not  very  rich  iu  species,  ii  exceed- 
ingly rich  in  individuals.    It  includes  fifteen 
mammals,  only  two  of  which  are  terrestrial —  Fauna, 
the  reindeer  and  the  ice-fox — besides  the  usual 
inhabitant  of  the  arctic  regions,  the  polar  bear.*  The 
number  of  reindeer  is  really  puzzling.  ,In  a  single  som- 
mer,  or  rather  in  the  coarse  of  a  few  weeks,  no  fewer  than 
from  1500  to  8000  reindeer  were  killed  by  hunters  for  sev- 
eral consecutive  years  previous  to  18S8.  Maeh  emaciated  lir 
June,  they  grow  very  £at  towards  the  end  of  the  antnmn, 
after  feeding  on  the  mosses.  Great  numbers  are  "  marked  " 
(that  is,  have  both  ears  cut  at  the  same  height),  and  the 
hunters  are  persuaded  that  these  individuals  oome  from  an 
unknown  continent  1b  the  northeast,  where  they  have  been 
marked  by  the  hand  of  man.   However  strange  this  hy- 
pothesis, it  must  be  acknowledged  that  the  ol^ections  urged 
againsC  it  by  the  Swedish  explorers  are  not  conclnsive,  and 
that  ftost-bite  attacking  young  calves  could  hardly  account 
for  the  ^mmetrical  markings  on  both  ean.   The  immense 
nambere  of  the  reindeer  strongly  support  the  idea  of  their 
migration,  tmd  the  only  question  is  whether  th^  came  from 
Siberia  via  Nova  Zembla,  or  whether  they  did  not  really 
come  from  the  nnknown  archipeli^oes  on  tiie  northeast,  the 
existence  of  which  is  sapported  by  so  many  other  data  (im- 
mobility of  the  !oe  to  the  east  of  Spitsbergen,  dirty  ice. 
birds  met  with  off  ITorth-East  Land,  as  well  as  aeveral  other 
considerations  of  a  more  general  character). 

Eight  Cetaceans  are  met  with  in  the  seas  off  Spiteborgro, 
viz. :  BaUem^tera  bocpi,  80  to  110  feet  long ;  B.  giga»  and  S. 
rostrata,  30  feet  long ;  the  whltewbale  (Bduga  eatodom),  three 
species  of  seals  (PAoca  barbata,  ffneniawiica,  and  hupiS^t),  and 
the  walrus  ( Triehechua  or  OdohienuM  roamarru).  The  Green- 
land whale  has  completely  disappeared  in  consequence  of 
the  great  havoc  made  during  the  last  two  centariea;  ac- 
cording to  Scoresby,  no  less  than  57,500  individuals  were, 
killed  between  166d  and  17n>.  A  pnfectly  reckless  exter- 
mination of  seals  is  still  going  on.  Numberlras  w&lroaes 
tumble  about  in  the  water,  or  He  in  crowds  on  the  floating 
ice;  and  their  number  further  increases  when  the  flocks  K 
Greenland  seals  arrive  in  August. 

Birds  visit  the  archipelago  in  such  vast  flocks  that  the 
cliSb  are  litenlly  covered  with  them.  The  fblmnr  pebel 
(ProerOaria  gliosis) — a  herald  of  polar  regions — meets  the 
shipsapprooching  Spitzbergen  faraway  from  the  coaEta.  Its 
colonies  cover  the  clifll^as  also  do  those  of  the  gl&acoos 
gull  (Lanw  glaucna),  or  the  "  burgomaster."  Rotches  (Mar- 
giUia  alba),  black  guillemots  ( Vria  grylla),  ivory  fcnlls  (I^nu 
edtmeiu), auks, and  kittiwake  giill6(/.Ant<  tridadylng) hreed 
extensively  on  the  clifiK  while  geese,  looms,  and  anipe  swarm 
on  and  abont  the  lagoons  and  small  freshwater  ponds.  I^te 
bemacle  goose  {An»er  bmmida)  is  only  a  bird  of  iieiiis|.> .  as 
it  goes  farther  northeast  to  nest.  The  eider  breeds  in  laice 
colonies  on  tlie  islands,  where  its  young  are  8m£a  from  the 

1  Acca(dlngtoHr.NaaaiorBrsresBarebeiln18R2<ffr.  Vetautaa* 
Akad.  Bmtdmgar.TiLi  MonfKteiJtiMaeA.  Iv.l,  the  flora  of  S|4u- 
bergen  Is  composed  as  fbllows :  Rnaaeae,  7  species ;  SaxOremw,  10 : 
aucifeTm,lb;  Sanuneulneem,  B;  SOenns  snd  Aljitiem.  li-.SaK*.!-. 
Compotalx,  5 ;  Scropkulariaeae.  2  lErtcaeett.  2 ;  Orttminae.  23 ;  Cgpf 
racesr.  12;  Juneacae,  6:  FtUca  (Ferns),  2:  IfieapocUaeem,  1.  fte 
whole  of  this  flora  Inmiigratea  dnring  the  Fost-Qlaetal  period, 
which  was  warmer  than  the  preient 

■  Theezlatsnoeof  the  ^rsKoteAadnitfii  is  not  quite  proved. 

Google 


Digitized  by 


SFITZBERGEN. 


420 


loe-fox,  onlfthe  ftlaaeoos  gnll  uid  tbe  breot  goose  (Bemida 
bratta)  being  admitted  to  keep  them  company,  while  the 
Inmme  (Jfonnon  areticuM)  and  the  tern  confine  themselvea  to 
separate  cliilb.  These  birds,  however,  are  only  gnesta  ib 
Spitsbergen,  the  snow-bunting  {Emberism  niv^i^  being  the 
onlyspecies  which  stays  permanently ;  tweaty-UiTee  speeieB 
breed  regularly  on  Spitzbergen,  and  four  others  (the  falcon, 
■nowy  owl,  swan,  and  skua)  come  oocasionally. 

There  are  twenty-three  speoies  of  fishes,  but  no  reptiles. 
Insects  are  few :  LepidmUra  (one  spedee).  Nettroj^em  (one), 
Hymenoplera  (four},  and  Diptera  (twenty)  have  been  met 
with  by  the  Swedish  expeditions.  Arachnids,  and  especi- 
ally Psjitopods,  on  the  other  hand,  are  very  common.  Mol- 
lascs  are  also  Tory  uamerons,  embtacing  do  less  than  130 
speolea.  In  Jnge  Beveral  Limaainm  are  met  with  In  sack 
anmbui  on  the  coast  and  at  the  month  of  the  glacier  streams 
as  to  oonstitnte  the  chief  food  of  the  galls.  At  some  places 
the  mnnels  and  univalves  reach  a  comparatively  colossal 
Nse  and  apnear  In  incredible  abnndance.  Of  Crustaceans 
no  fewer  tnan  100  species  have  beux  reeogniced  in  the 
watns  of  the  archipelago. 

The  marine  &nna  is  exceedingly  rich  In  the  bluish 
wanner  waters  of  the  Gulf  Stream,  and  the  dredgiogs  of 
the  Swedish  expeditions,  which  were  proaecuted  even 
under  the  ice,  never  Ailed  to  bring  to  the  snrfiKe  a  rich 
varied  of  remarkable  or  new  fmns.  From  a  depth  of 
8400  feet  the  "bull-dog"  machine  lifted  mud  of  a  tempera- 
tore  of  33°  Fahr.  (OJi"  C),  charged  with  Radiolarians, 
PetjftMalami^  Glebigeritue,  BUoeuiijue,  DmtoHa,  and  Nonionin«, 
together  with  some  Annelids  {Spioeiuetoptma  and  Oirra- 
iMfaif),  two  Crtutaceans  (Cuma  rtMettnda  and  Apteudea),  one 
Molinsc,  two  Hoiothvrim,  one  GspAyreo.  aad  one  Sponge. 
Even  at  a  depth  of  15,900  feet  animal  life  was  foond  in  nn- 
expeeted  profusion,  the  mud  consisting  almost  entirely  of 
brown  and  white  Pbraiainiferm,  among  them  one  Crustacean 
(a  speciesof  Cuma),  But  marine  life  is  much  poorer  on  the 
east  coast,  resembling  that  of  Greenland. 

Ibn  does  not  live  on  Spitsbergen,  and  the  attemptaof 
tiie  Swedes  to  winter  there  have  for  the  most  part  proved 
ikiloree,  except  in  the  caseof  the"Sofia"  expedition,  which 
soooeeded  in  wintering  without  great  loss,  Uiongh  not  with- 
oot  ralTering  from  scurvy.    None  but  the  Bussian  "  Pom- 
ory  "  (inhabitants  of  tbe  Murman  coast)  have  succeeded  in 
endnring  the  arctic  winters.   The  patriarch  of  Spitzbergen, 
the  Fomor  Staraschln  (SCaroetlne),  spent  no  less  than  thirty* 
two  wintera  (fifteen  being  consecutive)  on  tbe  islands,  dy- 
ing of  old  age  in  ieS6.    There  was  a  time  in  the  17th  and 
18th  eentnries  when  thousands  of  Dutch,  Danes,  and  others 
were  attracted  to  Spitzbeigen  by  tbe  whale-fishing.  Whole 
villages  sprang  up  on  the  shores,  the  best  being  that  of  the 
Do  ten — Smeerenberg — which  is  said  to  have  been  visited 
by  18,000  men  in  a  single  snmmra-.   Tbe  "right  whale" 
having  disappeared,  the  whalers  ceased  to  vi^it  Spitzbergen 
and  only  quite  recently  an  attempt  has  been  made  to  re- 
new the  pursuit  of  the  Baltenoptera  boopa.   The  chief  object 
of  norBBit  is  the  walms,  earned  on  by  Norwegians ;  sea- 
biros  and  eider  are  also  oocasionally  sought. 
Hirfonr.— Spitabergen  was  discovered  in  1680  by  William 
Barents,  and  his  compaoioo,  Cornelius  BtJp,  is 
History.       believed  to  have  circumnavigated  thearchi- 
2xDedl-       polago.   Nevertheless  itwas  long  considered  as 
tStrnT^        a  part  of  Greenland,  and  described  under  the 
names  of  East  Greenland,  Newland,  King 
James's  Land,  until  the  old  name  of  Spitzbergen  gained 
the  ascendency.    But  long  before  Barents  disoovered  it  the 
Bnarians  had  known  it  under  tbe  name  of  Grumant  (a  word 
df  nnknowD  origin),  and  when  Chancellor  arrived  at  Arch- 
angel in  1563  he  learned  that  the  Bossians  vidted  Gmmant 
for  faantlng  pnrpoees.  After  the  17th  and  18th  century 
whalers,  the  Bussians  began  to  visit  the  group,  chiefiy  for 
walmseB,  seals,  foiee,  reindeer,  bears,  and  birds ;  their  huts 
and  croBses  ue  met  with  at  very  many  places  on  the  coast. 
Manj  wintered  forseveral  consecutive  winters.  Since  1830 
their  visits  have  almost  ceased.   The  Norw^ians  began  to 
visit  the  archipelago  about  1795,  and  their  small  vessels 
now  Tigit  the  Spitzbergen  waters  in  considerable  numbers. 
In  1822  a  party  wintered  sncceeaftilly,  but  later  attempts 
have  for  the  most  part  proved  fetal  on  account  of  scurvy. 
To  these  experienced  arctic  navigators — assisted  by  Norwe- 
gian aavofita — we  are  Indebted  for  so  many  important  dls- 
eoveries  in  the  Barents,  Kara,  and  Siberian  Seas. 

Several  expeditions  have  made  Spitzbergen  their  base  In 
attempts  to  reach  the  north  pole.  The  Raasian  admiral 
Tchitcha^ff  visited  it  twice,  in  1765  and  1766,  and  reached 
90°  28'  N.  lat.  John  Phipps  mapped  the  north  of  Spitz- 
benen  in  1773,  and  reached  80°  37'  N.  lat.^  In  1818  Bochan 
aaa  Franklin  reached  80°  34'  to  the  north  of  tbe  archlpel- 

1  [For  latitude  reached  by  Phipps  and  Barry  see  vol.  xlx.  pp. 
ML.W— AM.BD.1 


ago.  Claverlng  and  Sabine  in  1883  explored  tbe  islands, 
and  Sabine  made  bis  remarkable  magnetic  observations 
while  Clavering  reached  80"  20*  N.  lat  Parry,  shortly  after 
his  return  from  bis  third  voyage,  went  to  Spitzbergen  and 
reached  82°  44'  N.  lat.^  on  sledges.  In  the  same  year  the 
Norwegian  geologist  Keilhau  visited  the  group  and  has  re- 
lated his  experiences  in  a  remarkable  book,  £aa  t  Oslog 
Wut  Finmarhva.  The  Swedish  professor  Lov4n  was  the  first 
to  undertake,  in  1837,  dredging  and  geolt^ical  explorations 
in  Spitsbergen  and  its  vicinity.  NextyearabodyofFrenoh, 
Swedish,  Danish,  and  Norwegian  natnisllsts,  among  whom 
was  Charles  Martins,  visited  the  western  coast.  From  1868 
enwards  the  archipelago  has  been  the  object  of  a  series  of 
scientific  expeditions.  At  the  sunestion  of  Lovto,  Otto 
ToreU,  accompanied  by  NordenstgSId  and  Quenneratedt, 
opened  the  series,  mulng  many  important  observations 
and  bringing  home  rich  geological  collections.  In  1861  a 
larger  expedition  led  by  Torell,  NordeaskjBld,  Malmgren, 
Chydenins,  and  Petersen  set  out  with  the  olisject  of  finding 
how  fer  It  was  {Mssible  to  obtain  a  measorement  of  an  are 
of  meridian  of  sutB^ent  extent.  This  aim  was  only  partly 
accomplished,  but  the  ezptxlition  returned  with  an  invalu- 
able stock  of  various  observations.  Tbe  work  of  the  mea- 
surement of  the  arc  was  completed  in  1864  by  another  ex- 
pedition conducted  by  Nordensl^dld,  assisted  by  Malmgren 
and  Dnnfo,  who  returned  again  with  a  vast  number  of  new 
and  Important  observations.  This  expedition  was  followed 
in  1S68  by  that  of  the  "  Sofia,"  under  Nordenskjold,  having 
on  its  scientific  staff  Holmgren,  Malmgren,  and  F.  Smitt, 
zoologists:  Berggren  and  Fries,  botanists;  Lemstrom, phy- 
sicist ;  una  NauckboflT,  geologist.  They  were  prevented  by 
ice  from  getting  higher  than  81°  42'  N.  lat. ;  but.  to  use 
Oswald  Beer's  words,^tbe  expedition  "achieved  more  and 
gave  a  wider  extension  to  the  horizon  of  our  knowledge  than 
if  it  had  returned  merely  with  the  Information  that  the 
'  Sofia '  had  hoisted  her  flag  on  tbe  north  pole."  In  1870 
two  young  Swedish  savants,  Naathorst  and  Wilander,  visited 
Spitzl>ergen  in  order  .to  examine  the  phosjAoric  deposits, 
and  two  years  a  later  a  colony  was  formed  in  Ice  f^oid,  and 
asmall  railway  constructed  towork  the  beds.  Tbe  attempt, 
however,  did  not  prove  snccessftil.  Mr.  Leigh  Smith  and 
the  Norwegian  Captttin  Ulve  visited  and  mapped  parts  of 
East  Spitzbergen  in  1871,  returning  with  valuable  informa- 
tion. They  reached  81°  24'  N.  lat.  In  the  same  year  Mr. 
I^mont  visited  tbe  archipelago.  In  1872  a  great  polar  ex- 
pedition set  out  to  winter  on  Spitzbergen  with  the  inten- 
tion of  attempting  in  the  spring  to  advance  towards  the 
pole  on  sledges  drawn  by  reindeer.  But  the  expedition 
encountered  a  series  of  misfortnues.  The  ships  were  beset 
in  the  ice  very  early  in  Mussel  Bay.  and,  six  Norwegian 
fishing  vessels  having  been  likewise  overtaken  uid  i^ut 
in,  the  expedition  had  to  feed  the  crews  on  its  proTlsiDns 
and  tboB  to  reduce  the  rations  of  its  own  men.  The  rein- 
deer all  made  their  escape  during  a  snow-storm ;  and,  when 
the  sledge  party  reached  the  Seven  Islands,  they  found  the 
ice  BO  packed  that  all  idea  of  going  north  had  to  be  aban- 
doned. Instead  of  this,  Nordenskjold  explored  North-Eist 
Land,  and  crossed  the  vast  ice-sheet  wbidi  covers  It.  The 
expedition  returned  in  1873  with  a  ft^h  store  of  important 
scientific  observatioaa,  especially  in  physics  and  submarine 
zoology.  In  1873  Drascbe,  the  geologist,  paid  a  short  vMt 
to  Spltebergen,  and  the  Dnteh  polar  exjiedition  approached 
it  in  1882.  In  1882  the  Swedish  geologists  Kaatbonrt  and 
De  Qeer  made  a  jonmey  to  which  we  are  indebted  for 
moat  Interesting  data  about  tbe  fiora  of  tbe  islands.  In  the 
same  year  a  polar  meteorological  station  was  established  at 
Cape  Horsden  for  carrying  on  the  observatioiwdesired  by 
the  international  polar  committee.  The  year  1883  being 
very  favorable,  tbe  Norwegian  walrus-hunters  Aiidreasen 
and  Johannesen  pushed  to  the  northeast  of  Spitzbergen  and 
discovered  new  land  to  the  northeast  of  the  archipelago 
apparently  extending  as  for  as  39°  £.  long. 

fAffoprnpAv,— The  literature  of  the  subject  Is  very  volumlnons, 
and  for  tau  blbllographtcal  details  reference  munt  be  made  to 
such  works  as  C^ydenlus's  avewka  KxpediUonat  til  SpetAerf/en, 
translated  into  Oerman  by  Passage  (Jena,  Ifl69) ;  A.  Leslie's  Arc- 
tic Voyagaof  A.  E,  SortUrvikjold  (London,  1879);  and  Chavanne's 
saiiogr^hie  dor  PoUtr-R^onen,  1878.  The  earliest  maps  of  Spitz- 
bergen Up  to  lAM  bav«  been  reprinted  in  a  Dutch  publication 
{Tgtit^rm  vmliet  Aardrfjiakanalg  Qcn/ilxrltap  te  Amsterdam,  pt. 
iU.):  ft  contains  the  maps  of  im.is\2. 162'>,  \m.  1&12, 1648,  and 
soon.  Petermann's  MiilneiliMfjim,  with  fCrqii nza)i(i»h0e.  the  ffeo- 
graphitrhe  Jahrbiicher.tbe  /mer  (journal  of  the  Swedish  Ucographl- 
cal  Society),  and  tbe  Journal  oj  ihe  Roi/.  Qrog.  Sociftu  contain  more 
or  leas  detailed  accounts  of  all  the  Swedish  exp^itionH  up  to 
date.  The  scientific  results  of  the  Swedish  ex^M-ilitinns  iin;  em- 
bodied in  very  many  papers,  amounting  to  from  (KCU  to  7000 
printed  paffes,  rcferenee  to  which  will  be  found  In  the  ftbove- 
mentlonoa  works  and  periodicals.  Oswald  Heer's  Flora  FntHli* 
Arctim  deserves  snecial  mention.  Every  volume  of  the  memntis 
and  procoedtnin  {UnuUingiir  &ni  F^haHdHnoar)  oftheRwedlith 
Academy  of  Sciences  contains  some  remarkable  contributions  to 
our  BClentlflc  knowledge  of  tbe  ftir  north,  and  tbe  same  can  be 
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SPLEEN— SPOHK. 


Mid  (rfnaJir  TtdDDMi  of  the  Chrfcitianlft  AcAdamy  of  ScJeafles  and 
tbe  8w«dlih  Geological,  BoUaieal.  and  Zoolosteal  Societies 

SPLEEN.  See  Vascuuui  Srarrra.  For  dioewes 
of  tbe  spleen,  see  Patholoot,  yiA.  xviii.  p.  383  sg. ; 
also  Malaria  and  WooL-SoaiPER'a  Disease. 

SFOHB,  LuDWia  (1784-1859),  violinist  and  com- 
poser,  vas  bom  at  Brunswick  on  25th  April,  1784, 
but  spent  hisdiildbood  at  Seesen,  whore  in  1789  he 
b^n  to  study  the  violin,  and  worked  so  industriously 
that  at  six  years  old  he  was  able  to  take  the  leading 
part  in  Kalkbrenner's  tricM.  He  received  his  general 
education  at  the  Brunswick  grammar-school, — taking 
lessons  oo  the  violin  from  Knnisch  and  studying 
composition  under  Hartung.  The  little  he  learned 
from  the  laat-named  professor  was  the  only  theoretical 
instmeUon  ho  ever  received,  for,  as  he  himself  tdls 
us,  he  taught  himself  to  compose  by  studying  the 
scores  of  Mozart.  After  playing  a  concerto  of  hia 
own  at  a  school  concert  with  marked  success,  he  w^ 

Slaoed  for  a  time  under  Maucourt^  the  leader  of  the 
uke's  band  :  and  so  Tapid  was  ms  progress  that  in 
1708  he  ms  uAo  to  start  on  his  first  artistic  tour.  This 

J roved  a  failure ;  bot  on  bis  return  to  Bmnawick  me 
uke  gave  him  an  appointment  in  his  band,  and  de- 
frayed the  expense  of  his  future  education  under 
Franz  Eck,  iu  company  with  whom  he  viated  St. 
Petersburg  and  other  European  capitals.  His  first 
vitJin  ooncerto  was  printed  in  1803.  In  that  year 
Spohr  returned  to  Brunswick  and  resumed  his  plaee 
in  the  duke's  band.  A  visit  to  Paris  was  prevented 
by  tbe  loss  of  his  favorite  violin, — a  magnificent  Gnar- 
nerins,  preatiited  to  him  in  Russia.  Having  played 
in  Berlin,  Leipsic,  Dresden,  and  other  German  towns, 
his  increamug  reputation  ^ined  for  him  in  1805  tbe 
appointment  of  leading  violimst  at  the  court  of  the 
duke  of  tiotha.  Soon  after  this  he  married  his  fint 
wife,  Dorette  Sclieidler,  a  celebrated  harpist.  At 
Qotha  he  composed  his  first  opera,  Ih'e  PrUfting,  but 
did  not  succeed  in  placing  it  on  the  stage.  Alruna 
was  equally  unfortunate,  though  it  was  rehearsed  with 
apfHTOviU  at  Weimar  in  1808.  During  this  year  Spohr 
accomplished  one  of  tbe  most  extraordiniuy  muwcal 
exploits  on  record.  Hearing  that  Talnawae  perform- 
ing at  Erfurt  before  the  reigning  princes  assembled  for 
the  fiimous  congress,  and  failing  in  his  attempt  to 
obtain  admission  to  the  theatre,  he  bribed  a  hom- 
player  to  send  him  us  his  deputy :  and,  thot^h  be  had 
'       '      '  his  life,  be  learned  m  a  ungle 


never  touched  a  horn  in  ,  

d^  to  play  it  m  well  that  in  the  evoiing  he  was  able 
to  fulfil  his  self-imposed  duty  without  exciting  soe- 
picion  or  remark.  Spohr's  third  opera,  Der  ZweOcampf 
mit  der  Gelichten  written  in  1809.  was  Buccesafully 

Eerformed  at  Hamburg  in  the  fbUowin^ear.  In  1811 
e  produced  hia  (first)  Sj/mphouy  in  £?,  and  in  1812 
composed  his  first  oiatono,  Daa  jUngste  Geriekt.^  It 
was  while  employed  in  the  preparation  of  this  work 
that  he  first  felt  the  inconvenience  inseparable  firom  an 
imperfect  theoretical  education  ^  and  with  character- 
istic energy,  he  set  about  the  diligent  study  of  Mar- 
purg's  Abhiirullung  von  der  Fuge. 

In  1812  Spohr  vimted  Vienna,  where  his  si^endid 
violin-playing  created  a  profound  senMition,  and  be 
was  induced  to  accept  the  appointment  of  leader  of 
die  orchestra  at  Uie  Theatre  an  der  Wien.  He  then 
began  the  preparaUon  of  bis  greatest  dramatic  compo- 
Bidon,  FaviMt^  which  he  oompleted  in  1813  though  it 
was  not  perforaied  until  five  years  later.  His  strength 
as  a  composer  was  now  fully  developed  ;  and  the  fer- 
tility of  nis  imagination  enabled  him  to  produce  one 

Seat  work  afler  another  with  astonishing  rapidity, 
e  rewgned  his  appointment  at  Yienna  in  1815,  and 
soon  afterwards  made  a  tour  in  Italy,  where  he  per- 
formed his  eighth  viohn  concerto,  the  Sema  Cantante 
itdlo  Sftlo  i>mmniah(»,— the  finest  of  hia  ccmipoiii- 
taona  for  his  favorite  instrument   The  performer  was 

1  LIteiallT  TV  ImI  JvdgnmLbot  not  to  be oonfouBdsd  wtlh 
tbe  oratorio  now  "u  well  knowa1>y  that  name  in  Esffuuid. 


described  by  the  leading  orities  of  tbe  country  as  'J» 
finest  singer  on  tbe  vioHn  that  bad  evw  been  bewo. 
On  Spohr's  return  to  Germamy  in  1817  be  was  a^ 
pointed  conductor  of  the  opera  at  ftankfott ;  and  in 
that  city  in  1818  he  first  produced  his  dramatic  mastw- 
piece,  PtauL  The  fevor  with  which  this  wan  reoeiTed 
led  to  the  composition  of  Zemire  und  ^laor,  a  roDMatw 
piece  founded  on  the  story  of  Beauttf  and  the  Betut^ 
whidh,  tfaongb  by  no  means  et^oal  to  its  prMMessor  m 
meritisoon  attained  a  much  higher  degree  of  popriar- 
ity.  There  can,  indeed,  be  no  doubt  that  Fautt  suf- 
fered from  the  very  first  irom  the  weakness  of  its 
miaenUe  libretto.  H«|d  the  words  been  worthy  ^tba 
mnsie  Famte  wonld  b«ve  taken  tank  anong  tb*  fineH 
German  operas  in  existeooa 

Spohr  first  visited  England  in  1820,  and  «  6th 
March  played  his  Scena  Cantante  with  groat  tocomb 
at  the  first  Philharmonic  concert.  At  the  third  he 
produced  a  new  Sumpiumy  (No.  2)  in  D  minor,  writ- 
ten expresdy  for  this  occasion,  which  is  remark^  as 
the  first  on  which  the  coodnctwr's  bdtm  was  wad  at  a 
concert  of  the  Philharmonic  Society.    Spohr's  nnr 

r phony  met  with  an  cnthusiastie  reoeptioo,  as  did 
earlier  one  (No.  I,  in  W),  which  was  played,  to- 
gether with  his  Nonetto,  at  the  last  concert  of  the 
series.   Indeed  he  bad  a  triumphant  sucomb  both  m 
composer  and  as  virtuoto ;  and  be  on  his  ude  was  de- 
lighted with  the  performances  of  the  PhilhannoDie 
orchestra.   Before  leaving  London  he  gave  a  fwweU 
concert,  at  which  Madame  Dorette  Spohr  played  m 
the  harp  for  the  last  time.    Her  health  at  this  pertod 
was  80  delicate  that  she  was  recommended  to  exi^ange 
her  favorite  inatrument  for  the  less  fatiguing  piano- 
forte ;  and  Spohr,  with  his  aocustomed  facility,  wrote 
a  number  of  pieces  for  pianoforte  and  violin,  w^A 
tbe  husband  and  wife  played  together  with  g«Kek 
artistic  sympathy.   After  snppfementnig  fats  vnnt  to 
England  by  a  short  sqjoum  in  Rms,  Spohr  returned 
to  Germu^  and  setUed  fat  a  time  in  Dresden,  wb«« 
German  and  itsUaa  opera  were  flourishine  side  by  side 
under  tbe  direction  of^Weber  and  Mori^hk    Hie  ir- 
tisttc  relations  with  the  composer  of  Dtr  '"g:™ 
were  not  altogether  satisfiictory ;  n«v«rthele«  n  ewr 
did  not  hesitate  to  recommend  him  strongly  to  the 
elector  of  Hesse  Cassel  as  "  kapellnieister.  Spobr 
entered  upon  his  duties  at  Cassel  on  1st  January,  1822, 
and  soon  afterwards  bene  the  composition  of  bis  sixth 
opera,  Jetmnda,  which  he  prodoced  ra  1823.  This 
work— which  he  himself  ahffays  regarded  ae  ow  offta" 
best  productions— marks  an  importatnt  ep^  m  ms 
career  as  a  dramatic  composer.    It  was  the  first  ^ra 
he  ever  wrote  with  accompanied  re<ritative  throngfaoit 
in  place  of  the  usual  spoken  dialogue  ;  and  by  a  re- 
markable coinoidenoe  it  was  produced  m  the  same  yw 
as  Weber's  Eiirwxnthe,  a  work  chera«t«nz«i  by  the 
same  departure  from  established  custom.  UnhapiMly 
Weber's  early  death  prevented  him  from  making  a 
second  essay  in  the  same  direetion  ;  but  Spohr  coi^ 
sistently  carried  out  the  idea  in  bis  later  operas,  and 
always  with  marked  success. 

Spohr's  appointment  at  Cassel  fftve  bnn  the  opfj'" 
tnnity  of  bringing  out  his  new  works  on  a  mndff 
scale  and  with  more  careftil  attontron  to  detail  than  be 
could  have  hoped  to  attain  in  the  service  of  a  les.s  gen- 
erous patron  than  the  elector.  And  he  never  failed  to 
use  these  privileges  for  tbe  purpose  of  doing  jnatwe  to 
the  works  of  other  ooBpaaers.  Soon  aftcar  kia 
meot  in  his  new  office  Mendeiasobn,  tinn  a  fcoy  ofttw- 
teen,  visited  Cassel  with  his  father;  wrtiwitngtiitdinp 
the  disparity  of  their  years,  a  firm  and  lastins  fhend- 
ahip  sprang  up  between  the  nsing  gerans  and  the  tl- 
ret^y  famous  composer,  which,  ceased  only  with  Ben- 
delwohn's  death  in  1847  ;  and  in  other  anailar  os^ 
Spohr  alwavs  proved  himself  rewly  to  appremate  tmA 
foster  the  talent  displayed  others,  tfaoofrB  li  wmt 
be  admitted  that  as  a  critic  he  was  very  difRcnK  » 
please.  The  success  of  Jewonda  led  him  to  produce  m 
1825  a  seventh  orpeor-Da- BerggaMt—toauSKA  vpw 
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dw  fiid  Geraian  legend  of  Riibezahl,  ike  niluu;  Bpirit 
«f  Ae  Koennbi]^  ThoHsh  lew  po|»aUr  t&an  ka 
medeceaaor,  this  fine  work  attained  a  very  fur  success. 
Bat  a  far  greater  triumph  awaited  the  composer  at  the 
BhoDish  musical  festivu  held  at  Diisseldorf  in  1826. 
Oo  this  occasion  his  oratorio  Die  letzten  Dinge  met 
with  BO  enthusiastic  a  reception  that  it  had  to  be  re- 
Mated  a  few  days  later  for  the  benefit  of  a  charity. 
This  work,  known  in  England  as  7%e  Last  Jut^ment,  is 
undoubtedly  the  greatest  of  Spohr's  sacred  composi- 
tions, and  is  remarkable  as  the  first  oratorio  in  wliich 
the  romantic  element  is  freely  introduced,  with  marked 
success  throughout,  and  without  detriment  either  to 
tiie  solemnity  of  the  sul^ect  or  the  sobriety  of  style 
lA^A  has  uwa^  been  reguded  as  an  indispensable 
oharaoteriatio  of  sacred  music  of  the  highest  order. 
In  1827  Spohr  produced  hia  eighth  opera,  I^etro  von 
Jbano,  the  plot  of  which  depends  for  its  chief  interest 
upon  the  resuscitation  by  the  famous  necromancy  of 
a  lady  long  since  dead  and  committed  to  the  tomb. 
The  work  met  with  a  fair,  though  not  a  lasting  success ; 
and  the  same  may  be  said  of  a  much  finer  opera,  Der 
AlcA^mitt,  produced  in  1830.  Spohr's  next  publica- 
tion was  of  a  very  difierent  character.  His  Violm 
School,  produced  iu  1831,  is  so  useful  as  a  code  of  in- 
struction for  advuiced  students  that  there  is  probably 
no  great  violinist  now  living  who  has  pot'  been  more 
or  less  indebted  to  it  for  the  perfection  of  his  tech- 
nique. It  holds  with  regard  to  the  violin  aposition  no 
leas  important  than  that  whidi  GnLDier's  aindiea  Las 
so  long  hdd  in  connection  with  the  pianoforte. 

The  year  1833  Spohr  spent  in  the  preparation  of  a 
new  oratorio — Des  Heiland's  letzte  Stnnaen,  known  in 
England  as  Colvary  or  The  Crucifixion — whieh  was 
penormed  at  Cassel  on  Good  Friday,  1835,  and  sung 
in  Kngtish  at  the  Norwich  festiv^  of  1839,  under 
's  own  direottoix,  with  such  unexampled  success 
that  he  was  accustomed  to  speak  of  this  event  as  the 
^preateet  tnuotpJb  of  im  Jife.  the  Nturwich  jCeativial 
of  1842  he  onnposed  Tke  Fail  S^hn,  wludb  aIso 
waa  a  perfeot  attcoeea.  'Bm  iast  open,  iMe  Kreau^fiih- 
rer^  was  |«oduoed  at  Caaeel  inJ84&.  Of  hisnioeeiun- 
^otuee  ^  fioeet,  DU  'Wdhe  der  Tme,  was  produced 
la  1S32.  His  ecHapoeitioBS  f«r  the  vioin  indude  -oon- 
oertoa,  cmwtetita,  dnete,  and  lOther  «OBiM!rfced  iveoes  and 
solos,  BOapAed  for  tbe  ohaoiber  and  bbe<ooBeevtflM«n, 
and  among  ithese  «  high  frlace  is  taJMn  hy  four  douUe 
quarteMs,— *  fonn  «f  eompeeition  <^  wbieh  he  was 
botb  the  anventor  andthe  perfeeter.  He  was,  indeed, 
very  mwk  uctioed  to  enplore  new  paths,  notwitib- 
atwdiag  his  abtaobmeiBt  te-elasstcal  ibm,  and  ,his  free- 
•dou  from  pmjudiee  was  proved  by  the  ^oaoe  with  which 
he  f)rpd»aed  W4gBer'«  Fl^g  Jhttdmian  and  Tann- 
h&mer  at  Cltkssel  luo  J  842  and  185S,  in  apite  .of  the  eleo- 
lar'se^Boeition-  :Spdhr  retained  his  a|i»>ointsient  .until 
1S67,  waeUf  wyaniicifa  agaiMt.his  Wiiwi,  he  was  >pen- 
uoned  «£.  In  the  same  year  1m  'bsoke  fats  arm,  but 
ItewaaAble  to.oeaduot  Jcs*on(&i  ;at  Prague  iu  1858. 
Xhie,  howevejc,  was  ^is  laat  «ffaEL  He  died  at  Caeael 
«n  16|ji  Ootober,  18&9.  .(w.  8.  a.) 

SFQIiBTO  (Lat.  SnxMm),  a  ^y  of  italy,  in 


Urabria,  placed  in  a  cowiwanding  poaition  near  the 
Via  FUmmia,  between  fieme  and  Peru^,  is  said  to 
have  been  colonieed  in  240  B.C.  (Liv.,  £pi£.,  xs. ; 
VeU.  Pat,  i.  14),  and  is  called  byCiowo  [Pro  BeUb., 
21)  "colonia  Latina  in  prioig  finua  et  illustris. 
After  the  battle  of  Tt^iautaa^  (217  jB.c.)  Spoletium 
was  attacked  by  Haanibal,  wlio  was  repulsed  by  the 
inhabitants  (Liv.,xxii.  9).  During  the  Beeond  Ptinic 
War  the  city  was  »  useful  aUy  to  Rome.  It  suffeored 
greatly  during  the  eivi]  wArs  m  Maiius  and  Sulla.  The 
latter,  after  his  victury  over  -Crassus,  oonfiscated  tbe 
territory  of  Spoletium  and  reduced  it  to  the  rank  of  a 
military  colony.  Under  the  empiK  it  ^ain  became  a 
flourishing  town  (StjcaJbo,  v.  p.  227 ;  PJin.,  ZCJV.,  iii.* 
14;  PtoL,  iii.  1,  M).  Owing  to  its  elevated  po»tion 
it  was  an  important etn>n|^oIa  duriog  the  Vandtd  and 
(jrothio  wars ;  its  waUs  were  diunaatled  by  Totila 
(Procop.,  B&l.  Get.,  iii.  J 2).  Under  the  LombaEds 
Spoleto  became  the  oa^Mtal  «f  an  independent  duehy 
(from  c  570),  and  its  dukes  ruled  a  Qonsidei«ble  (Hot 
of  central  Italy.  To^tJ^er  with  other  fiefs,  it  was 
bequeathed  to  Pope  Gregory  VIL  by  the  emprw 
Matilda,  but  for  eoae  tinie  struggled  te  niaintain  its 
independence.  In  1881  it  had  a  population  of  7969 
(commune,  21,507),  »any  of  whom  are  oocupiad  in  the 
wea^in^  oi  woolleo  stufls.  It  is  the  seat  of  an  aroh- 
bi^oprio  for  the  thiwe  diweaea  of  SpoJeto,  Ber^na, 
and  lievi. 

The  cHr  contains  maoT  iuteresUng  aiwient  renuius, — 
traces  ot  aa  early  pelygoual  nall^  a  Eotuau  theatre,  and 
parts  of  three  temples,  Into  the  charcfaoB  of  S.  Agostioo, 
S.  Andrea,  and  S.  'OioliaDo.  fiunatns  of  a  ^ne  Soman 
bridgeware  found  »  few  yean  ago  baried  Intbefimnerbfid 
of  a  torrent,  which  dow  j«u»&lQQg  a-Aifieiant  Uae.  These 
remains  hare  receaAly  been  bntaod  ttoder  a  newly 

made  road.  On  tite  iCitadel,  wiucb  covtaiuuls  the  tows, 
etrH  Atftuds  •n«Bciei)t  castle^  onginaUy  built  by  Theodoric. 
l^iB  CRstle  was  moirtVy  destroyed  tiy  the  Goths,  but  was 
afterwards  xebailt  aod  enlwSM  at  many  diflTerent  times, 
flspaoiaifly  by  Pope  IImAoIu  V.  'The-e«iee>ng^ildii)gcon- 
teuM  work  ,of  mMV^  AitStrnvt,  4ate8.  Viva  catbedral  of  4. 
Mana  Assunta  dates  partly  from  the  time  of  the  Lombard 
duchy,  bat  was  much  modernized  in  1644.  Over  the  main 
entrance  is  a  very  interesting  and  large  mosaic  of  Christ  in 
Miyesty  signed  '  fialsemus,"  1207;  at  the  sides  are  figures 
of  tiie  Vir^a  and  St.  John.  In  the  choir  and  on  the  half 
cupola  of  tUe  apse  are  some  of  the  finest  frescos  of  Lippo 
Lippi,  repreawtiog  scenes  from  the  life  of  the  Virgin. 
Lippo  died  lin  1M9,  leaving  part  of  the  work  to  be  completed 
by  hifl  asaiiftantfira  Diamante.  The  fine  qtaUs  and  panel- 
ling in  the  cttoir  are  aUributed  to  Bramaote.  The  church 
of  S.  Pietso  is  a  Ane  early  example  of  Lomibfurd  ascfaitACture, 
though  much  moderuined.  The  fa^e  is  remarkable  for 
its  ridi  seulptuTed  decoratiooB  of  grotesque  figures,  dn«ona, 
and  foliage.  8.  Domeoico  is  a  fine  example  of 'latter  Iteliaa 
Gothic  with  bands  of  different  colored  eiton«s.  The  (tiiee- 
apsed  crypt  of  the  ohuroh  of  S.  Gregurio  j3.af  great  iatueat ; 
it  probably  dates  from  ^efoundingof'thechaicbki  thetth 
ceDtai?.  8.NicealoiBabeantifalezaiB(pleofiP(iiDitedQotUc. 

13ie  dty  is  atill  suypHed  with  water  .by  a  ji^rand  agaedtct 
(see  vol.  id.  pi.  IV.)  across  the  adjacent  gorge ;  H  bw  «tl>ne 

{lien  and  brick  arches,  and  is  about  268  feert  high  and'07€  ifeet 
ODg.  It  is  said  to  have  .been  built  in  60ri  by  ^I^hBodeltHtius, 
the  tiifrd  Lombard  dnfce,  and  the  atone  pien  bciIoBg  tiohtr 
bly  -to  tb^  time.  The  bri<^  archfls  ue  latv  natoraiHons. 


SPONGEa 


fl^E  great  adTanoe  which  has  ibeen  made  dtoing  flfae 
X  past  fiifteen  yean  in  our  knowledge  of  the  eponges 
w  due  partly  to  the  mitirkig  tnflueooe  of  tthe  evolu- 
tional bypotnesis,  but  still  more  <to  the  opportunities 
afforded  by  novel  methods  of  teohni^ae.  Xo  the 
AtrengQbh  and  weakness  of  the  deductive  method  Haec- 
liel'a  work  on  the  KaQuchwUmme  is  a  standing 
ftestimoBy,  while  ihie  «low  but  auie  ^ro^rees  which 

■  nvnVm  Mte  to  «i«  UbUograpl^  «t  ttwend  of  the 

jwtkAe. 


accompanies  the  scientific  method  is  equally  illustrated 
by  the  works  of  Bchulce  (20).  who  by  a  wastenly  ap- 
pl'' "ition  of  the  new  ^Mrooesses  has  more  than  anyone 
cl.se  reconstructed  on  a  sure  basis  the  genwal  -mor* 
pholocy  of  die  sponges.  In  the  general  pvogress  the 
fossil  sponges  have  been  involved,  and  the  stpplieation 
of  Nicol's  method  of  studying  fussil  organisms  in  ,thin 
slices  has  led,  in  the  hands  of  Zitt«l  and  others  (24, 
Si5),  10  a  complete  overthrow  of  bhoae  older  daasifioa- 
tiou  whioh  Minded  <BVi»y.«4»uwe  petrifaction  do  tfie 

Google 


Digitized  by 


428 


SPONGES. 


fossil  apongea  and  conBigoed  them  all  to  orders  no  I  (5)  first  observed,  by  a  rapid  outflow  of  water  from  the 
longer  exiatiog.    But,  whilst  many  problema  have  loaoule  and  a  gentle  iaatreamiog  through  the  poree, — a 


been  solved,  still  more  have  been 
suggested.  An  almost  endleaa  di- 
vetaity  in  details  differentiates  the 
sponees  into  a  vast  number  of  spe- 
cifio  forms ;  the  exclusive  possession 
in  common  of  a  few  simple  characters 
olosely  unites  them  into  a  compact 
group,  sharply  marked  off  from  the 
rest  ot  the  animal  kingdom. 

StrtKture  and  Form. 
Description  of  a  Simple  Sponge. — 
As  an  example  oi  one 
of  the  simplest  known 
sponges  we  select  Ascetta 
primordialis  (Fig.  1 ),  Haeckel.  This 
IS  a  hollow  TaseTike  sac  closed  at  the 
lower  end,  by  which  it  is  attached, 
opening  above  by  a  comparatively 
large  aperture,  the  omulum  orvent. 
and  at  the  sides  by  numerous  smaller 
aperturea  or  pores,  which  perforata 
the  walls.  Except  for  the  nbaence 
of  tentacles  and  the  presence  of  pores 
it  offers  a  general  resemblance  to 
some  simple  form  of  Hydrozoon. 
Histologically,  however,  it  presents 
considerable  differences,  since,  in  ad- 
dition to  an  endoderm  and  an  ecto- 
derm, a  third  or  mesodermic  layer 
contributes  to  the  structure  of  the 
walls ;  and  the  endoderm  consists  of 
cells  (see  Fig.  21^')  each  of  which 
resembles  in  all  essential  features 
those  complicated  unicellular  organ- 
isms known  as  ohoanoSaeellate  ^fu- 
toria  (see  Protozoa,  voH  xix.  p.  883). 


Flo.  a. — Hamodcrma  aycondni,  Ltd. 

Into  ceDtral  [xuagMtrlc  uTlty. 


With  this  posi- 
tive character  is  associated  a  negative  one :  nematocysts 


Fia.  1.  PlO.  2. 

FtG.  \.~AKttta  prtmortlUdU.  Hk.   After  Haeckel. 
Flo.  2.—H(modaTaa  tiieandra,  Lfd,   One  half  cut  Kway  by  «  ver- 
tical median  xentlon.   After  V.  Leodcnfeld  (x  about  6). 

are  entirely  absent.  The  activity  of  the  Amxtta,  as 
of  all  sponges,  is  most  obviously  manifeeted,  as  Qrant 


Truuveree  section,  showlnK  rmdial  tube*  openini 
After  V.  Leodenfeld  (X  about  12). 

movement  brought  about  by  the  energetic  action  of 
the  flagella  of  the  endodermio  cells.  The  instreaming 
currents  bear  with  them  into  the  cavity  of  the  sao 
(paragastric  cavity)  both  protoplasmic  particles  (such 
as  Jnhaana,  diatoms,  and  other  small  organisms)  and 
dissolved  oxygen,  which  are  ingested  by  the  fiagellatcd 
cells  of  the  endoderm.  The  presence  of  one  or  more 
contractile  vacuoles  in  these  cells  suggests  that  they 
extricate  water,  urea,  and  carbonic  acid.  The  insolubto 
residue  of  the  introduced  food,  together  with  the  fiuid 
excreta,  is  carried  out  through  the  oscale  by  the  ex- 
current  water.  New  individuals  are  produced  from 
the  union  of  ova  and  spermatozoa,  whtcn  develop  fhim 
wandering  amceboid  c^ls  in  the  mesoderm.  The  walls 
of  Ascetta  are  strengthened  bv  calcareous  scleresr  more 
especially  designated  as  spicules,  which  have  the  form 
of  triradiate  needles.  If  we  make  abstraction  of  tfaew 
we  obtain  an  ideal  sponge,  which  Haeckel  has  called 
Olynthus  (6),  and  which  may  be  regarded  as  the  an- 
cestral form  from  which  all  other  sponges  have  beeu 
derived.  To  five  greater  exactness  to  our  abetraction 
we  should  perhaps  stipulate  for  the  Ol)fnthia  a  some- 
what thicker  mesoderm  and  more  sjiherical  form  than 
a  decalcified  Asoon  presents. 

Canal  System. — We  shall  now  trace  the  sevenl 
modifications  which  the  Olynthw  has  undergone  as 
expressed  in  the  different  t^pes  of  catial  system. 

The  simple  paragasterof  Ascetta  may  Deoome  oom- 
plicated  in  a  variety  of  ways,  such  as  by  the 
budding  off  from  a  parent  form  of  stolon- 
like extensions,  which  then  give  rise  to 
fresh  individuals,  or  by  the  branching  of  the  Ascou 
sac  and  the  subseauent  anastomosis  of  the  branches ; 
but  in  no  case,  so  long  as  the  sponge  remains  within 
the  AeooD  tjype,  does  the  endoderm  De«jme  differenti- 
ated into  different  histological  elemeuta  The  most 
interesting  modification  of  the  Ascon  form  occurs  in 
ffomoderma  sycandra  (12),  in  which  from  the  walk 
of  a  simple  Ascon  cj«cal  processes  grow  out  i«di- 
ately  in  close  regular  whorls,  each  proceas  reprodooinf 
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ibe  sUuuture  of  the  parent  BpoDge  (Fig?.  2,  3).  From 
this  it  is  but  a  short  step  to  the  important  departure 
which  gives  rise  to  the  Sycons. 
In  the  simplest  examples  of  this  type  the  characters 

of  Homodenna  gycandra.  are  reproduced, 
^5^°        with  the  important  exception  that  the  en- 

doderm  lining  the  paragastric  cavity  of  the 
original  Aacon  form  loses  ita  primitive  character,  and 


Fio.  A.-m 

stnlgbt  1 
bmnchiQ, 
aenUng  c 

from  a  layer  of  flagellated  cells  becomes  converted  into 
a  pavement  epithelium,  not  in  any  distingaiahable 
feature  different  from  that  of  the  ectoderm.  The 
flagellated  cells  are  thus  restricted  to  the  csecal  out- 
growths or  radial  tubes.  Concurrently  with  this  differ- 
entiation of  the  endoderm  a  more  abundant  develop- 
ment of  mesoderm  occurs.  In  some  Sycuns  {Sycaltis, 
Hk. )  the  radial  tubes  remain  separate  and  free  ;  in 
others  they  lie  dose  together  and  are  united  by  trabe- 
culse,  or  by  a  trabecular  network,  consisting  of  meso- 
dermic  strands  surrounded  by  ectoderm  (Fig.  4).  The 
spaces  between  the  contiguous  radi^  tubes  thus  be- 
come converted  into  narrow  canals,  through  which 
water  passes  from  the  exterior  to  enter  the  pores  in 


of  tbe  inourrent  canals  to  the  exteriorare  called  pores, 
a  term  which  we  have  also  applied  to  the  openings 
which  lead  directly  into  the  radial  tubes  or  paragastnc 
cavity  ;  to  avoid  ambiguity  we  shall  for  the  future  dis- 
tinguish the  latter  kind  of  opening  as  a  prosopj/le. 
The  term  "pore  "  will  then  be  restricted  to  the  sense 
in  which  it  was  originally  used  by  Grant.  The  mouth 
by  which  a  radial  tube  opens  into  the  paragaster  is 
known  as  a  gastric  ostium.  In  the  higher 
forms  of  Sycons  the  radial  tubes  no  longer  arise 
as  simple  outgrowths  of  the  whole  sponge- 
wall,  but  rather  a.s  outgrowths  of  the  endo- 
derm into  the  mesoderm,  which  together  with 
the  ectoderm,  exhibits  an  independent  growth 
of  its  own  ;  and  this  results  in  the  formation 
of  a  thick  investment,  known  as  the  cortex 
(Fig.  5),  to  the  whole  exterior  of  the  sponge. 
The  radial  tubes  may  branch,  ncter<ypegma 
(Fig.  4).  If  the  branches  are  given  orf  regu- 
larly, as  the  radial  tubes  were  in  the  first  plant 
and  if  at  the  same  time  the  original  radial 
tube  exchanges  its  tfagellated  for  a  pavement 
epithelium,  a  structure  as  shown  m  Fig.  6 
U^Ujna  connexiva,  Pol.)  will  result.  This 
form  might  also  be  brought  about  by  un- 
equal  growth  of  the  gastral  endoderm  lead- 
ing to  a  folding  of  the  inner  part  of  the  sponge- 
wall.  Very  little  direct  evidence  exista  as  to 
The  which  of  these  two  plans  has  actually  been 


Sycon  can  be  traced  step  by  step;  and 
ontogeny  shows  that  such  a  Sycon  form  as  Grantta 
raphantis  passes  through  an  Ascon  phase  in  the  course 
of  its  laiTal  development. 

Returning  to  the  ancestral  form  of  sponge,  Olj/ntktu, 
let  us  conceive  the  endoderm  growing  out 
into  a  number  of  approximately  spherical 
chambers^  each  of  which  communicates  with 
the  exterior  by  a  prosopyle  and  with  the  para^astric 
cavity  by  a  comparatively  large  aperture,  which  we 
may  term  for  distinction  an  apopi/le ;  at  the  same  time 
let  tbe  endoderm  lose  its  flagellated  character  and  be- 
come converted  into  a  pavement  epithelium,  except  in 
the  spherical  chambers.     Such  a  foi-m,  called  by 
Haeckel  "  dyssycus,"  may  be  more  briefly  named  a 
Rhagon  from  the  grape-Hke  form  of  its 
flagellated  chambers,  which  differ  from 
those  of  a  Sycon  both  by  their  form  and 
their  smaller  dimensions.   The  Rhagon  ob- 
ours  as  a  stage  in  the  early  development  of 
Hakina  monohpha  (Scbulze)  and  Reniera 
fertilis  (9)  (Fig.  7) ;  a  calcareous  sponge 
which  appears  to  approach  it  somewnat  is 
Leucopsts  pedunciUata,  Lfd.    Bv  the  fold- 
ing of  the  wall  of  a  Rhagon,  or  "by  its  out- 
growth into  lobes,  a  complicated  structure 
such  as  that  of  PJakina  monolopha  (20) 
(see  Fig.  26  /)  results.   This  is  character- 
ized by  the  chambers  retaining  their  imme- 
diate communication  with  the  incurrent  and 
excurrent  canals,  opening  into  the  latter  by 
the  widely  open  apopyle  and  receiving  the 
former  by  one  or  several  prosopylea  This 
may  be  tei-med  the  eurypyloiis  type  of  Rha- 
gon canal  system.    Tne  folding  of  the 
sponge-wall  may  be  simple,  as  in  the  ex- 
ample given,  or  too  complex  to  unravel. 
In  higher  forms  of  sponges  [Geodinida:, 
SteUettidte)  the  chambers  cease  to  open 
abruptly  into  the  excurrent  canals;  each  is 

_    ,    „  ,     ,  „      ,    .  prolonged  into  a  narrow  canal,  aphoduSt  or 

FIO.  6.— cfe  Argmtea,  Pol.  Part  of  a  tmoBvene  section.  The  conceDtrlo  '.i.-,  „°„k;«i,  ^Ih^i.,   

circles.  IndlcatinrtranweraeBectlom  of  spicules,  Ue  within  the  cortex.   After  whicti  usually  directly,  sometimes 


FeAeJnetr,  "OioHmger"  Report  (X  100). 

the  walls  of  the  radial  tubes.  These  canals  are  the 
"inter-canals"  of  Haeckel,  now  generallv  known  by 
their  older  name  of  vncarrent  canals.    Tne  openings 


after  uniting  with  one  or  more  of  ita  fellows, 
opens  into  an  excurrent  canal.    The  proso- 
pyles,  now  restricted  to  one  for  each  chamber,  may  re- 
main unchanged  in  character,  or  at  the  most  be  pro- 
longed into  veiy  short  tubes,  each  a  prosodm  or 
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(Fig.  8).  This  may  be  (enned  the  apkodal  or  racemoae  I  The  foUowiag  scheme  wiU  render  olearthe  foregoii^ 
<drpe  of  RhaffOD  system,  sinoe  the  chambers  at  the  ends  |  distinotionfi ; 


Tsa.  i.~fiolftM  cOMMxta,  Pol,  Part  of  •  trauverse  s«ctlOD. 
X  flzfiorreDt  ouwls.  loto  which  the  flacellAted  chambers  open. 
Alter  PolcjaefT,  "  ChaUengfr  "  Report  (X  oO>. 

of  die  aphodt  radiating  from  the  excnrrent  canal  look 
ike  grapes  on  a  bunch.  As  Haeckel,  however,  has 
■Bed  '*  raoemoee  "  in  a  different  sense,  we  shall  adopt 
here  the  alternative  term.    By  the  extension  of  the 


Fio.  7.— Vertical  s«oUod  ofa  Rhagon,  partly  dlagiammatlc. 
oecule ;  p,  paragaster.   After  KeUer  (X  about  100). 

nosodal  or  adital  canals  into  long  tubes  a  still  hieher 
•ifferentiation  is  reached  (Fig.  9).  This,  which  from 
ike  marked  presence  of  both  prosodal  and  aphodal 


Fu.  8.— Transrerse  eection  across  &d  excurreot  canal  and  snr- 
nuadlnK  ohoanosome  of  Cpdonhim  eogagler.  Soil.  e.  excurrent 
OUial  j^flafsllated  chambers  commoDicatlng  with  It  by  aphodal 
canals;  f,ait  iocurrent  canal  cut  across;  «.  a  slerrasten  o,  an 
•zea  cut  aciuts.   After  Sollaa,  "  ChaUeagtr '"  Repori  (X  125). 

canals  may  be  termed  the  dioplodaliy^e  oftheRhagon 
canal  system,  occurs  but  rarely-  Chondrosia  is  an  ex- 
ample. 


PiQ.  9.— Dlplodal  canal  Bystem  In  Cetttebm  canddabnm,  OA 
e.  exAurreotcanal ;  the  incurreat  canal  is  shown  on  the  left-hand 
side,  near  its  commencement  In  the  cortex.  After  F.  £.  Schulv 
{X  200). 

1.  AsooD  tjrpe:  sinple,  ex.  Ascstta,  Hk. ;  rtrobiloid,  ex. 

Svmodermm,  Lfd. 

2.  Syoon  typo:  simple  radial  tabea,  ex.  ffyoeKs,  Hk.; 
branched  radial  tnbes  (cylindrical  cbani- 
bers),  ax.  Bet^ropegmm,  Fl. ;  chamber-layer 
folded,  ex.  Pot^na,  Pol. 

S.  Rbagon  type:  eurypylous,  with  Rereral  pro- 
BOpylflB  to  each  ohuableir,  ex.  SpimfdM; 
with  »  single  prmopyle  to  each  chamber, 
ex.  OKortUa,  7%mm;  aphodal,  aphodt 
canals  well  developed,  ex.  Gtodia,  Lmk.; 
diplodal,  with  both  aphodal  and  prosodal 
canals  well  developed,  ex.  CkoadntU, 
O.8. 

In  the  ease  of  the  calcareous  sponges  Polejaeff  has 
argued  forcibly  that  the  euiypyloua  type  arises  directly 
from  the  Sycon  and  not  from  the  Rhagon.  It  is, 
therefore,  doubtful  how  far  the  Rh^on  in 
other  sponges  is  a  primitive  form  oenved 
directly  from  an  Oh/ntkw,  or  whether  it  may 
not  be  a  secondary  larval  state  resulting  from 
the  abbreviated  development  of  a  ronner 
Sycon  predecessor.  Whatever  may  have 
been  its  past  histoiy,  the  Rha^n  serves  nov 
at  all  events  as  a  starting-point  for  the  de- 
velopment of  the  higher  forms  of  oanal 
system. 

In  the  higher  Rhagons,  as  in  the  Syoons, 
Amho*  complications  eosne,  owing 
to  an  independent  growth  of  the  sabdermsi 
external  ectoderm  and  the  a^ia-  caTitks. 
cent  mesoderm.  While  the  enao- 
derm,  with  its  associated  meeoderm,  is  grow- 
ing oat  or  folding  to  form  the  ezcurreDt 
canal  s^stemj  the  superficial  m«eoderm  in- 
creases in  thickness,  and  the  ectoderm,  ex- 
tending laterally  from  the  sid«a  of  the  io- 
curreot  sinuses,  burrows  into  it,  parallel  to 
the  surface  of  the  sponge.  Thus  it  foroiB 
beneath  the  skin  {i.e.,  the  k^yer  of  super- 
ficial mesoderm  and  investing  ectoderm)  cavi- 
ties which  may  be  either  simple  and  spacious  or  be 
broken  up  into  a  number  of  labyriothiiM  paasages  by 
a  network  of  mesoblast^o  strands  (inveatea  with  ecti>- 
derm)  which  extend  irre^larly  from  roof  to  floor  of 
the  chamber.  These  cavities  are  known  aa  svbdermal 
chambern. 

With  the  appearance  of  snbdormal  chambers  tbs 
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sponge  beeomes  diffenntiated  into  two  alnioet  IndeDea- 
dent  regions,  an  oater  or  ecAwome  ana  an 
cb<MLD^wie.  ^nwr  or  choaitosojne,  whiofa  is  characterised 
'}xy  the  presence  of  flagellated  chambers, 
lite  ectosome  forms  the  roof  and  walk  of  the  subder- 
mal  efaambers,  and  is  in  its  simplest  fonn  merely  an 
inTCsttng  skin :  bat  in  a  large  number  of  sponges  it 
acq  aires  constderable  tbiekness  and  a  rery  complicated 
histological  struotare.   It  is  then  known  as  a  cortex. 


Pie.  10.— Section  through  the  cortex  of  Odvmuni  eotatla-.  Soli., 
■bowing  the  pore-«leTe  overlving  the  cbone.whlch  commumcatea 
through  a  spnioctrate  aperture  with  the  auboortical  crypt,  lying 
In  the  choanosome  wilh  Its  Sagellftted  chambers.  The  dotted 
circles  to  the  cortex  are  nterraatera  connected  hf  fibrous  atrauda. 
Atter  Solloa,  "  Chalicngcr  "  Report  tX"3). 

The  thiokeoing  which  gives  rise  to  a  cortex  takes  place 
chiefly  beneath  those  parts  of  the  skin  which  are  not 
furnished  with  pores.    Beneath  the  pores — in  this 


Wn.  IL— Yoaac  iponge  of  SldlMa  pkriueni.  Soil.  Lonfltudlnal 
mxlltn  section,  uiowing  the  choanosonie  folded  within  the  cor- 
tex. O,  OMUte.  After  tiollaa,  "  (3iailenfftr  "  Report  {X 


ooDeeted  into  sieve-like  areas — dome-like  cavities 
■re  left  in  the  cort«i ;  they  open  freely  into  the  sub- 
dermal  cavities  below  and  their  roof  is  formea  by  the 
cribriform  pore  membrane  above.  In  many  sponges 
{Gtodia,  SieUetta)  the  cortical  domes  are  constricted 
near  their  oommunication  with  the  sabdermal  oavity 


(sab-cortk»l  crypt)  by  a  transvene  mnacolar  sphiiieter, 
which  defines  an  oater  division  or  eetoehane  from  an  i*- 
ner  or  endockone  (Fig.  10),  ths  whole  stmcture  hamg 
a  ^one.  The  endovhone  is  hequently  ab-  chaK 
sent  (Fig.  10).  The  early  development  of 
the  cortex  has  scarcely  yet  been  studied.  In  Sttitetta 
pkritmu  (Soil. ),  one  of  the  "  Challenger  "  SteOrttidfe, 
an  early  form  of  the  sponge  (Fig.  11),  shows  the  cho- 
anosome  already  characteristically  folded  within  the 
cortex,  which  forms  a  complete  not-folded  envelope 
aroona  it  The  roots  of  the  recurrent  sinuses  form 
widely  open  spaces  immediately  beneath  the  cortex  ami 
are  the  rudiments  of  suboortical  crypts.  Again,  ia 
some  sponges  a  part  of  the  endoderm  and  associatecl 
mesoderm  may  likewise  develop  independentlv  of  the 
rest  of  the  sponge,  as  in  the  HexaetineiUda,  where  the 
choanosome  forms  a  middle  layer  between  a  retienla- 
tion  of  ectosome  on  the  one  side  and  of  endoderm 
and  mesoderm,  i.e.,  endosome,  on  the  other.  Finally, 
the  attached  or  lower  half  of  a  Rhagon  may  fudoaone. 
develop  in  an  altogether  different  manner 
from  the  other  or  upper  half,  the  endoderm  not  pro- 
ducing an^  flagellated  chamben.  In  this  case  the 
upper  portion  alone  is  characterized  by  the  flagellatect 
chambers,  which  are  the  distinctive  mark  of  a  spKmge, 
and  hence  may  be  called  the  tponpomere ;  the  lower 
half,  which  consists  of  all  three  fundamental  layers, 
mav  be  called  the  kypomere. 

^be  form  and  general  composition  of  sponges  are  ex- 
ceedingly various  and  oflen  difficult  to  analyxe,  pre- 
senting, along  with  some  important  dilTerenoes,  a  re- 
markable general  resemblance  to  the  Cafen-  o«uie. 
(era  in  these  respects.  Like  them,  some 
sponges  are  wmple,  and  others,  through  asexnal  mul- 
tiplication, compound.  The  only  cTif*rion  by  which 
the  individual  sponge  can  be  recognized  is  the  oseuliun  ; 
and,  as  it  is  fTec|uently  difficult,  and  in  man^  cases  im- 
possible, to  distinguish  this  from  the  gastne  opening 
of  a  large  excurrent  canal,  there  are  many  eases  in 
which  the  simple  or  compound  nature  of  the  spon^ 
must  remain  open  to  doubt  The  oscule  may  also  rail 
[h'pogtomotig),  and  so  may  the  paragastrio  cavity 
[lipoaofitrosts] ;  the  problem  then  beoonwe  insoluble. 
The  loss  of  the  oscule  may  in  some  cases  be  due  to  the 
continaed  growth  of  several  endodermal  folds  towards 
the  exterior,  with  a  corresponding  absorption  of  the 
mesoderm  and  ectoderm,  which  lie  in  the  way,  till  the 
folds  penetrate  to  the  ectoderm  and  open  at  the  ex- 
terior, thus  givinj^  rise  to  excurrent  openings,  which 
are  not  readily  distinguishable  from  pores.  At  the 
same  time  the  original  osculum  closes  up  and  entirely 
disappears.  Lipogastrosis,  on  the  other  hand,  may  be 
produced  by  the  growing  together  of  the  roots  of  the 
choanosomal  folds,  thus  reducing  the  paragastric  cavity 
to  a  labyrinth  of  canals,  which  may  easily  be  con- 
founded with  the  usual  fbnii  of  excurrent  canals. 
While  in  some  sponges  the  original  oscule  is  lost,  iu 
others  secondary  independent  openings,  deceptively 
like  osciiles,  are  added.  This  pseudostomosis  is  due 
to  a  folding  of  the  entiie  sponge,  so  as  to  produce 
secondary  canals  or  cmvittes,  which  may  be  incurrent 
{vestibular)  or  excurrent  (doacal),  the  opening  of  the 
latter  to  the  exterior  being  termed  a  fake  oscide  or  psea- 
dostnme.  The  faulty  use  of  the  term  oscule  for  what  is 
neither  functionally  nor  morphologically  a  mouth  is 
here  obvious,  for  in  one  sense  the  oscule  i?  always  a 
pseudostonie;  it  would  be  better  if  the  term  pemido- 
proct  could  be  substituted. 

Skeleton, — All  sponges,  except  three  or  four  genera 
belonging  to  the  Sfiixospongur,  possess  sketetan. 
some  kind  of  skeletal  structures.  They 
may  be  cither  calcareous  or  silicious  or  homy  sderes, 
the  latter  usually  having  the  form  of  fibres,  which 
sometimes  enclose  silicious  needles  (spicules)  or  foreign 
bodies  introduced  from  without  Foreini  bo(U«s  also 
contribute  to  the  fwrnation  of  the  f^Leleton  «f  some 
Vicious  sponges,  and  oocaaionally  form  the  Mtiie 
skeleton,  no  other  hard  parts  being  preaeot 
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Mineral  Bolerea  usually  occur  in  the  fonn  of  Bpiculea. 
mnent  spioulea  of  oalcareoua  spoogeB  bonsist 

apicuiM.     of  oarbonate  of  lime,  having  the  oiTBtalliDe 
Btrooture  and  other  properties  of  oaldte 
^29}.  Each  spicule,  so  far  as  its  miueral  component  is 
concerned,  is  a  single  (nystal,  all  the  molecules  of  cal- 
cite  of  which  it  is  built  up  being  similarly  oriented. 
On  the  other  hand,  its  form  and  general  structure  are 
purely  organic.   Its  surfaces  are  always  curved,  and 
usually  it  has  the_  form  of  a  cone  or  combination  of 
oones,  each  of  which  consists  of  feoncentric  layers  of 
«alcite  surrounding  an  axial  fibre  of  organic  niatt«r^ — 
probably  of  the  same  nature  as  spofigtolin  or  spongin, 
the  chief  oonstituent  of  the  fibres  of  homy 
sponges.  ,  A  thin  layer  of  organic  matter, 
known  as  the  spicule  sheath,  forms  an  outer 
investment  to  the  spicule  and  is  best  rendered 
visible  as  a  reodne  by  removing  the  caloite 
irith^  weak  acad.   Silioious  spicules  consist  of 
«olloid  nlica  or  opal,  and  hence  can  be  distin- 
guished from  calcareous  by  having  no  influence 
upon  polarized  light.    Structurally  the  two 
kmds  of  spicules  present  no  important  di^- 
<ence.   The  spicules  of  different  Bponges  differ 
l^eatly  both  in  form  and  in  size.   Tn^  may 
be  conveniently  divided  into  two  groups, — 
minute  or  flesh  spicules,  which  usually  serve  as 
the  support  of  a  single  cell  only  {mwrotdera)^ 
and  larger  or  skeletal  spicules,  which  usually 
contribute  to  the  formation  of  a  more  or  less 
consistent  skeleton  (megcuderet).    The  disttQC- 
tion  is  not  one  that  can  be  exactly  defined,  and 
must  80  &r  be  rwarded  as  of  a  provisional  nature.  I 
There  is  usually  but  litUe  difficulty  in  applying  it  in  1 
inrai^ce,  except  in  some  doubtful  cases  where  lar^e ! 
flpioules  do  not  form  a  continuous  skeleton,  or  m  , 
others  where  flesh  spicules  appear  to  be  passing  into  , 
those  of  larger  size.    It  is  indeed  highly  probable 
that  all  large  spicules  have  originated  from  flesh  \ 
spicules  (12). 

(1)  Monaxon  Biradiate  Type  {rhahdiu). — By  far 
vesueierefl  commonest  form  ia  the  oxea,  a  needle- 
"  shaped  form  pointed  at  both  ends  and  pro- 
duced by  f^wth  from  a  centre  at  the  same  rate  in 
oppofflte  directions  along  the  same  axis.  It  is  there- 
fore uniaxial  and  equibindiate  (Fig.  12  a).  (2)  Mon- 
axon Uhiradiate  Type  [ttyluB). — By  the  supprea- 
ffion  of  one  of  the  rays  of  an  oxea,  an  acuate  spicule  or 
BtyluBi«saltB  (Fig.  12  6).  (3)  TWoxon  Triradiate  Ty^ 
— Linear  growth  from  a  centre  in  three  directiooa  in- 


Quadriradiate  T^jk  {Calthrop*). — Growth  from  a 
centre  in  four  directions  indined  at  about  1 10°  to  each 
other  produces  the  primiUve  quadriradiate  form  of  the 
THracttndlida  ana  of  some  calcareous  sjran^es  (Pig. 
12  d).  (5)  Sexradiaie  7\/pe. — Growth  in  six  direc- 
Uons  along  three  rectangnliir  axes  produces  the  primi- 
tive sexradiate  spicule  of  the  Heta^vaieBida  epaagia 
{¥ig.  12  e).  (6)  MuU'iTadiaU  ?Vp«-—EzteDBioiis radiat- 
ing in  many  directions  from  a  centre  produce  a  stellate 
form  (Fig.  12  /).  (7)  Spherioal  5cW— Concentric 
growth  of  silica  about  an  oqpuiio  particle  produces  the 
sphere,  which  ooours  as  a  reduoUon  of  the  rhabdns  in 


Fig.  12.— Typical  m^aacleres.  a,rh&bduE  <moiiazoii  dlactlDe); 
b,  stylus  (moDazon  monactlne);  c,  triod  (triazon  triactlne);  d, 
caltbrops  (tetrazon  Cetractine):  e.  tnazon  hezactine  ;  f,  dcstna  of 
an  anomocladloe  Lilhistid  (polyazon);  g,  sterrai'ter  (pn[yaxon); 
k,  radial  section  through  the  outer  part  of  9,  showing  two  actinea 
soldered  together  by  interrenlng  silica,  the  fl-ee  ends  tennlnatlnK 
In  reeurrea  spines  and  the  azis  traversed  by  a  central  fibre. 

dined  at  an  angle  of  120°  to  each  other  gives  rise  to 
the  primitive  form  of  triradiate  spicule  so  eminently 
eharaeteristio  of  the  calcareous  sponges,  but  by  no 
means  confined  to  them  (Fig.  12  c).    (4)  Tetraxon 


FlO.  18.— HodlftcatioDfl  of  monazon  type,  n,  strongyle;  b,  ly- 
lote  ;  c,  ozea ;  d,  tylotozea  ;  e,  tylostyle :  /,  style ;  g,  spmed  tykw- 
tyie;  A.  aaglttai  trlod  (a  triazon  form  derived  ih>m  the  mon- 
axon); y,  ozytylote  ;  k,  anatrltene :  /,  protrlsene ;  m,  orthotrtene ;  a, 
dlchotnrone ;  o,  centrotriffine ;  p,  amphitrisne  (this  Is  tricho- 
rladose);  q,  crepldial  strongj'le  (basis  of  Rbabdocrepid  LIthisUd 
deitma);  r,  young  form  of  Rnsbdocrepld  dosma.  ehowing  crepidfal 
Btrongyle  coated  with  successive  layers  of  silica ; ».  Rbabdocrepld 
denna  ftally  grown.  The  dotted  Jine  through  the  QKMSr  flgOTM 
nutrka  the  origin  of  the  actlnoa 

some  species  of  PctaSattra,  or  as  an  overgnnra 
globule  (flesh  spicule)  in  CktmiMu. 

Usoally  conical,  the  Bpienlar  rays  often  become  oyliBdii- 

cal ;  usually  point«d  {nxtate)  at  tiie  ends,  they  Unlazlal 
are  also  frequently  rouuded  off  (•trmoyfote),  or  Xjv^ 
thickened  into  knobs  (tylotote),  or  branched 
(dodoM).  Their  growth  is  not  always  rigorously  conAned 
to  a  straight  Fine ;  frequently  the;  are  curved  or  even  nn- 
dnlating.  They  are  also  liable  to  become  apfned,  either  by 
mere  superficial  thickoniug  or  by  a  definite  ontgrowtli  in- 
volving tbe  axial  fibre  (Fig.  13  g,  A). 

Tbe  rhabduB  if  pointed  at  boUi  ends  Is  known  as  an 
oxea  (Fig.  13  c] ;  if  rounded  at  both  ends  as  a  atnmjrjrb 
(Fig.  13  a) ;  if  knobbed  at  both  ends  as  a  (yfor«  (Fig.  13 
b):  the  tylote  if  pointed  at  one  end  is  a  ij^otoxea  (Fig. 
13  d) ;  the  strongyle  similarly  becomea  a  Urongyloxt*. 
These  last  two  forms  are  with  difiKcnlty  distingalahed 
tmm  the  stylus,  which  is  osoally  pointed  at  the  end, 
and stTongy late  (Fig.  13/)  or  tylotate  (Fig.  13  e)  about 
the  origin.   A  particular  cam  of  the  cladoae  rhabdns, 
but  one  of  the  most  frequent  occurrence,  is  the  trimmt; 
in  this  form  one  ray  of  a  rhabdus  ends  in  three 
brantdtes,  which  diverge  at  equal  angles  from  each 
other.   The  rhabdus  then  beoomes  known  as  the  abaft 
or  rhabdome,  and  the  setwudary  rays  are  the  arms  or 
dadi,  collectively  the  head  or  eladotae  of  the  apicnle. 
The  arms  make  different  angles  with  the  shaft ;  whea 
recurved  a  grapnel  or  anatritau  ia  produced  (Fig.  13  Jtl, 
when  pntJecting  forwards  a  vrvfneM  (Fig.  13  I),  and 
when  extended  at  rlf^t  angles  an  mthotriaetu  (fig.  13 
m).  The  arms  of  a  tritene  may  bifurcate  (dtMoCrueasj 
I  once  (Fig.  13  n),  twice,  or  oftener,  or  they  may  trifkir- 
date.   Again  they  may  extend  laterally  into  uudulating 
lamellsB,  or  unite  to  form  a  disk,  the  trieue  character 
[  of  which  is  indicated  by  the  included  azial  fibre.  The 
shaft  may  also  become  trifld  at  both  ends,  nmpMiriimt 
I  (Fig.  13  p),  a»d  the  resulting  rays  all  biftircate,  or  the 
I  cladome  may  arise  from  the  centre  of  the  rhabdome,  oentra- 
I  trixne  ( Fig.  13  o}.    Amongst  one  group  of  Llthistid  sponges 
(IUuAAocrepida)t\\ti  normal  growth  of  a  strongyle  la  arrested 
I  at  an  early  stage ;  it  then  serves  as 'a  nuelena  upon  wfaiek 
1  Auther  Bllica  is  deposited,  and  in  such  a  manner  as  to  pra- 
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dace  a  very  irregularly  branching  sclere  or  desma  (Fig. 
13  ■),  within  which  the  fundamental  strongyle  can  be  seeo 
inclosed.   In  such  a  desma  no  axial  fibre  besides  that  of  the 
inclosed  strongyle  is  formed. 
The  chief  modification  of  the  triradiate  spicule       r  - 
is  due  to  an  elongation  of  one  ray, 
distinguished  as  apital,  the  shorter 
paired   rays  being  termed  baaal,  and 
the  whole  spicalea  sagittal  triradiate.    The  angle 
included  by  the  basal  rays  is  usaally  over  1^0° 
(Rg.  H  a). 

Some  or  all  of  the  rays  of  the  primitive  calthrops  (Fig.  14  b) 
„    ,_,        may  subdidivide  into  a  number  of  terminal 
spines  coiMWofcrolFig.  14  c);  or  some  or  all  of 
them  may  bifiiroate  pnce  or  twice  and  flDally 
terminate  by  subdlviaiDg  Into  nameroiu  nrioualy  shaped 


I  fonr  or  five  recurved  spines,  which  give  attachment  to 
j  connective  tissue  fibres  by  which  adjacent  sterrasttrs  are 
I  united  together. 


3& 


Hicr«i- 
sderes. 


Tto.  14.— Hodifications  of  the  trlaxoa  and  tetraxon  types,  a, 
nglttal  triradiate  or  tried:  b, calthrops:  e,  candelabta  (a  poly- 
cladose  mlcrocalthrops) ;  d,  a  splned  nucrocalthropa ;  e,  Tetra- 
cladlne  LItblstId  desma. 

prooesBfls:  such  a  Mrododibe  desma  (Fig.  14  e)  characterizes 
one  division  of  the  Lithistid  sptmges. 
Bf  the  ezoess  or  defect  of  one  or  more  rays  a  series  of  forms 
fiiBh.   ""^^  ^      represented  in  Fig.  15  arise.   In  the 
oiea,  which  results  from  the  suppression  of  all 
rays  but  two,  the  sexradiate  character  is  some- 
times preserved  by  the  axial  fibre,  which  gives  off  two  or 


Tto.  15.— Modifications  of  the  triaxon  hexnctlne  type,  o,  dag- 
rer ;  b,  c  two  varieties  of  pinnulus  j  d,  amphidlsk ;  «,  pentactlne ; 
/,  stauruB ;  g.  dermal  rbaoduR.  After  Schulze. 

fonr  processes  in  the  middle  of  the  spicule  where  the  de- 
fective arms  would  arise.  Let  Fig.  12  s  represent  a  regahw 
sexradiate  spicule  with  its  four  horizontal  anus 
extended  beneath  the  dermis  of  Its  sponge ;  the 
over-development  of  the  proximal  ray  and  a  reduc- 
tion of  the  distal  ray  produce  a  form  known  as  the 
dagger  (Fig.  IS  a) ;  the  suppression  of  the  proximal 
ray  and  the  development  of  spines  projecting  for- 
wards on  the  distal  ray  produce  theptimu^iw  (Fig. 
15,  c) ;  the  suppression  of  both  proximal  and  dis- 
tal rays  gives  the  ataunu  (Fig.  15/),  and  thesup- 
preasion  of  two  of  the  remaining  borisontal  rays  a 
dermal  rhabdus  (Fig.  15  g).  The  suppression  of  a 
distal  ray,  excessive  development  ofaproxitnal  ray, 
and  recurved  growth  of  the  remaining  rays  pro- 
duce an  onehor.  In  Hgalmena  (glass  rope  sponge) 
anchors  over  a  foot  loug  occur,  but  their  arms  or 
teeth  are  not  restricted  to  four,  and  the  axial  fibre 
gives  off  Its  processes  before  reaching  the  head  of 
the  spicole.  Such  a  grapnel  helps  to  support  the 
sponge  in  the  ooze  of  the  sea-bed.  Other  char- 
acteristic spicules  belonging  to  sponges  distin- 
guished by  sexradiate  spicules  are  the  following: 
the  undnaria  (Fig.  16  a),  a  spinose  oxea  with  the 
spinea  all  pointing  one  way;  the  damtla.  a  tylotate  form 
with  a  toothej}  margin  to  the  bead  (Fig.  16  b) ;  the  acopularia 
(Fig,  16  c),  a  besom -shaped  spicule  with  tylotate  rays,  which 
vary-  in  number  from  two  to  eight;  the  amphidisk  (Fig.  15 
d),  a  shaft  terminating  at  each  end  in  a  number  of  recurved 
rays.  When  the  sexndiate  spicules  of  the  ffexactinelUda 
unite  together  in  a  manner  to  he  described  later,  the  rays 
may  Ije  bent  in  a  variety  of  ways  out  of  the  triazial  type, 
so  that  the  sexradiate  character  alone  remains. 

MuUiradiaU  Type. — The  rays  of  an  aster  as  of  other  spicules 

may  be  spined  or  tylotate.    In  one  remarkable 
SetvM  known  aa  a  atarraater  (Fig.  12  g,  k),  and 

characteristic  of  the  family  Geodinidie,  the  rays 
are  almoet  infinite  in  number,  and  coalesced  for  the  greater 
port  of  their  length;  the  dtetal  ends,  however,  remain 
separate,  and.  beonning  sllghtiy  tylotate,  are  produced  into 
Vou  XXII.— 1124 


Fio.  16.-HI,  undnaria ;  b,  davula ;  e,  scopularla.  ARer  Schnlze. 


In  one  aberrant  group  of  Lithistid  sponges  (.^nomoclodtna) 
the  skeleton  is  formed  of  desm&s,  which  are  multiradiate, 
each  presenting  a  massive  centrum  (with  an  included 
cavity)  produced  into  a  variable  number  (4  to  8)  of  rays, 
whidi  rays  terminate  in  expanded  ends  (Pig.  12/). 

It  is  doubtful  whether  a  distinctioa  between 
megaecleres  and  microscleres  can  he 
maintained  In  the  calcareous  sppnges, 
unless  the  minute  oxeas  which  occur 
in  EUhardia  aehidaei,  Pol.  (16),  are  to  be  referred  to 
this  group.  They  are  widely  distributed  through- 
out the  silicious  sponges,  and  hy  their  different 
forms  sfibrd  characters  of  the  highest  importanee 
in  classification. 

One  of  the  simplest  forms  is  the  sigmatpire  (Fig.  17 
a,b);  it  looks  like  the  letter  C  or  S. Eiccording  to  the 
direction  in  which  it  is  viewed,  its  actual  form  being  tiiat  of 
a  single  turn  of  a  cylindrical  spiral.  A  turn  and  a  part  of  a 
turn  of  a  spiral  of  somewhat  higher  pitch  than  that  of  a  sig- 
maspire  gives  the  toiuspire  (Fig.  17  c) ;  a  continued  spiral 
growth  through  several  revolutions  gives  the  poi^fpire.  The 
sigmaspire  be>coming  spined  produces  the.apirorfsror  »pini$- 
piruia  (Fig.  17  d) ;  this,  by  losing  its  curvature,  becomes  the 
aanidaater  (Fig.  17  e),  and  by  simultaneous  concentration  of 
its  spines  into  a  whorl  at  each  end,  the  amphiaster  ( Fig.  17  / ). 
By  redaction  of  thespire  thespiraster  passes  into  thetteliaU 
or  tuter  (Fig.  17  a).  A  thickening  about  the  centre  of  the 
aster  produces  the  mherattn-  (Fig.  17  m),  allied  to  which 
„  is  the  sterraster.  By  a  reduction  in  the  number  of  Its 
rays  the  aster  becomes  a  minute  calthrops,  from  wliich 
by  increased  growth,  the  skeletal  calthrops  may  very 
well  be  derived ;  hy  farther  reduction  to  two  rays  a 
little  rhabdns  or  microrabd  Te8nlts,and  of  this  numer- 
ous varieties  exist,  of  which  the  oxeate  microrabd  is 
the  moat  interesting,  since  it  only  diSers  in  size  from 
the  commonest  of  all  skeletal  spicules,  the  oxeate  or 
acerate  rhabdns.  The  sigmaspire  is  fonned  as  a  supec^ 
ficial  spiral  thickening  in  the  wall  of  a  spicule  cell  or  sclero- 
blast;  US  superficial  deposits  also  the  next  groupof  spicules, 
the  so-called  anchoralea,  arise.  Take  a  hen's  egg  as  a  model  of 
a  sderoblast,  draw  round  it  a  broad  meridional  band,  inter- 
mpted  only  on  one  side,  for  30°  above  and  below  the  equa- 


Fio.  17,— Microscleres.  a,  b.  sigmaspire  viewed  in  diflbrent 
directions— a,  along  axis,  and  b,  obliquely:  c,  toxaspire;  d, 
spiraster;  f,  sanidaster;  /,  amphtsnter:  g,  sigma  or  cymba;  h. 
cymba,  with  three  ptera  at  each  end,— the  central  one  a  pror*! 
pteron  and  the  lateral,  pleural  ptera ;  j,  one  enil  of  another  fbrm 
of  cymba.  showing  seven  ptera;  it,  monopleral  cymba,— proral 
ptera  only,  developed  at  ends,  tropidlal  plem  much  enlai^^  ;  /. 
oocymba,  in  which  proral  and  pleural  ptera  have  (trown  towards 
each  other  and  coak-sued  ;  m,  spheraster  ;  n,  Dxyaster;  o,  the 
same,  with  six  actlne^ :  p,  the  name,  wilh  fmir  actlnes  ;  q,  the 
same,  with  two  actinea  (a  centrotylote  microxca) :  r,  roicrotyioto ; 
*,  microxea  (9,  r,  and  lare  reduced  aulers) ;  t,  rosette. 

tor;  this  will  represent  a  truly  C-sbaped  spicule,  which 
differs  from  a  sigmaspire  by  the  absence  of  spiral  twist.  It 
may  be  termed  a  eyn^i  (Fig,  17  g).  The  back  of  the  "  G  "  is 
the  keel  or  tropis  ;  the  points  are  the  ^ronw  or  vrorm.  Now 
broaden  out  the  prora  on  the  eggshell  into  ovallobes  (proral 
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ptere$) ;  mnA  from  etch  pole  draw  a  lobe  midway  between 
tbe  pnin  and  tbe  tropis  [fUwal  pttrm),  and  a  common  form 
of  aDchorate,  the  pierocynAa  results  (Fig.  17  h).  The  ptero-. 
cymba  i a  subject  to  considerable  modifications;  the  prows 
raaj  be  similar  {Itomoprwral)  or  dimimilar(/M«ropr(»raZj ;  tbe 
pt«Tes  may  be  lamellar  or  angual ;  additional  lamellce  (tn- 
jndial  pteret)  may  be  prodaoed  by  a  lateral  outf[rowtb  of  the 
Keel  (Fig.  17  k) ;  and  by  growing  towards  the  eqnator  the 
opposed  proral  and  pleural  pteres  may  cotu^i"'  producing  a 
spicule  of  two  meridional  hands  (ooeyia&o,  Fig.  17  A 
carious  group  of  fiesh  spicules  are  the  Iriehita,  In  this 
grroup  silica,  Instead  of  being  deposited  in  concentric  coat- 
ings around  an  axial  fibre,  fnrms  within  the  scleroblast  a 
sheaf  of  immeasurably  fine  fibrillie  or  trichites,  which  may 
be  straight  (Fig.  17  m)  or  twisted.  The  trichite  sheaf  may  be 
regnrded  as  a  fibriltated  spicule.  Trichite  aheavee  form  in 
some  sponges,  as  Dragnuutra  (38),  a  dense  accnmulation 
within  the  cortex.  In  Hezaetinellid  sponges  the  rays  of 
the  aster  are  limited  to  six,  arranged  as  in  a  primitive  sex- 
radiate  spicule,  but  divided  at  the  ends  into  an  indefinite 
namber  of  slender  filaments,  whieh  may  or  may  not  be 
tylotate,  roaettea  (Fig.  17  t). 

Spon^n  is  a  horny  snbatance,  most  similar  to  silk  in 
chemical  compoBition,  from  which  it  difFera 
•SemT  beiQK  insoluble  id  an  amraotiiacal  solu- 
tion of  copper  sulphate  (cuproso-ammo- 
□ium  sulphate);  In  DarvoineUa  anrea^  F.  Miiller,  it 
ooours  in  forms  somewhat  resembling  tn-,  quadri-,  and 
sex -radiate  spicules.  But  usually  the  spongin  skeleton 
takes  the  form  of  fibres,  consist  ing  of  a  central  core  of 
soft  granular  substance  around  winch  the  spongin  is 
dispt^ed  in  concentric  layerii.  forming  a  hollow  cylinder 
(Fig.  23  h).  The  relative  diameters  of  the  soft  core 
ana  of  the  spoiigin  cylinder  differ  greatly  in  different 
sponges.  The  fibres  branch  so  as  to  form  antler-like 
twigs  or  bushy  tree-like  growths,  or  anastomose  to 
form  a  continuous  network,  as  in  the  bath  sponge 
(Euspotiffia  qfficiimlU.)  The  detailed  characters  of 
the  network  differ  with  the  species,  and  are  useful  in 
classification.  In  /nn<^^  certain  cells  (sponginblasts) 
become  included  between  the  successive  layers  of  the 


mesoderm.  The  apical  raya  of  each  let  lie  in  themesodenn. 
of  the  radial  tube*  parallel  to  their  length,  but  pointing  in 
opposite  directions  (Fig.  18  A).  In  the  articulate  division 
numerous  spicules,  small  in  comparison  with  tbe  size  of  the 
radial  tubes,  form  a  series  of  rows  ronud  the  tubes,  thnr 
basal  rays  lying  parallul  to  tJie  paragastric  surfiice  and  the 
apical  pointing  towards  the  ends  of  the  radial  tubes  (Fig. 
18  a). 

In  tbe  8&iei»poagia  sheaves  of  long  oxeate  spicules  radiate 
fhHn  the  base  of  the  sponge  if  of  aplat«-like  form,  or  from 
the  centre  if  globular,  and  extend  to  the  surface.   If  tittenes 
are  present  tbeir  arms  usually  extend  within  the  mesoderm 
immediately  below  the  dermal  surCsce  (Fig.  19).  Single 
spicoles  reach  from  centre  to  surface  uily  in  small  sponges. 
As  the  sponge  Increases  in  size  the  ^ticules  most  eitbercor* 
respondingly  lengthen,  or  fresh  spicules  must  be  added,  if 
a  continuous  skeleton  is  to  be  formed.  Tbe  latter  is  the 
plan  followed  in  fact:  the  additional  spicules  overUp  the 
ends  of  those  first  formed  like  the  fusiform  cells  in  a  woody 
fibre.    With  tbe  formation  of  a  fibre,  often  strengthened  by 
spongin  or  bound  together  with  connective  tissue,  there 
appears  to  be  a  tendency  for  the  constitnent  spicules  to 
diminish  in  size,  and  the  length  of  each  in  the  moet  mark- 
edly fibrous  epouges  is  insignificant  when  compared  with 
the  length  of  the  fibre,    Tbe  splcolar  fibre  tbos  formi-d  may 
be  simple  or  echinatcd  by  spicules  either  similar  to  those 
which  form  its  mass  or  different.    More  usually  they  are 
difl'erent,  and  generally  styles,  often  spinose  about  their 
origin.  The  spongin  which  sometimes  cementa  together  the 
spicules  of  a  fibre  may  progressively  increase  in  quantity 
and  tbe  spicules  diminish  in  number,  till  a  horuy  fibre  con- 
taining one  or  more  rows  of  stuall  oxoas  resnlta.    In  aa 
echinated  fibre  the  axial  spicules  may  disappear  and  the 
echiuating  spicnlee  persist.    Finally  all  spicules  may  be 
suppressed  and  tbe  homy  fibre  of  the  Ceratose  sponges 
results.    The  homy  fibres  may  next  acquire  the  habit  of 
embedding  foreign  bodies  in  tbeir  substance,  though  foreign 
enclosures  are  not  confined  to  the  Ceratomi  but  occur  in  some 
SHidapongiie  as  well.    The  included  foreign  bodies  may  in- 
crease in  qnautity  out  of  all  proportion  to  the  homy  fibres; 
and  finally  the  skeleton  may  consist  of  them  alone,  all 
spongin  matter  having  disappeared. 

In  the  Lithistid  sponges  a  skeleton  is  produced  by  the 
articulation  of  dcsmas  into  a  network.  The  rays  of  the  dee- 
mas  (Figs.  12  f,  13  s,  14  e)  terminate  in  apophyses,  which 


Fio.  la— Articulate  and  Inarticulate  lubar  skeletons  of  calcl-  Via.  19.— Mode  of  arrangement  of  ppicules  In  a  yonnc  Stellettld 
Bponges.  a,  arUculate  ;  b.  Inarticulate  skeleton.  After  Haeckel.  sponge,  Dragmatira  nomonl,  Soil   After  Sollas. 


spon^^n  cylinder,  and  their  deep  violet  color,  contrast- 
ing with  the  amber  tint  of  the  spongin,  renders  them 
very  conspicuous.  . 

In  some  sponges  the  sclens  are  simply  scattered  through 
the  mesoderm  and  do  not  give  rise  to  a  continu- 
M-'leree'lnto         skeleton,— Cbrticium,  CAottdrtUo,  Thrtmlmt. 
a  skeleton.  Calcarta  and  many  silicious  sponges  they 

are  dispersed  through  tbe  mesoderm,  but  so 
numerously  that  by  the  overlapping  of  their  rays  a  loosely 
felted  skeleton  is  produced.  In  the  calcareous  sponges  the 
spicules  are  frequently  regularly  disposed;  and  in  the 
Sycons  in  particular  n  definite  arrangement,  on  two  plane, 
the  ariir.uMf  nnA  iiiarficnhtf,  ran  be  traced  iu  the  skeleton 
uf  the  mdiiil  tubes.  On  the  latter  plan  the  trimdiate  or 
quadriradiate  spicules,  the  apical  rays  of  wliicb  are  of  con- 
siderable length,  are  arranged  in  two  sets,  one  having  the 
basal  rays  lying  in  the  mesoderm  of  tbe  paragastral  wall 
and  the  other  with  the  correapond ing  rays  in  tbe  dermal 


apply  themselves  to  some  part  of  adjacent  deemas,  either  to 
the  centrum,  shaft,  arms,  or  similar  apophyses,  and  then, 
growing  round  them  like  a  saddle  on  a  horse'a  back,  clasp 
tliem  firmly  without  anchylosis.  -Thus  tbey  give  rise  toa 
rigid  network,  in  coigunction  with  which  fibres  composed 
of  rhabdus  spicules  may  exi»t^  In  tbe  Hexactin^ida  hotii 
spicular  felts  and  fibres  occur,  and  in  one  division  [Dietft- 
ntna)  a  rigid  network  is  produced,  not,  howovor,  by  a  ineie 
clasping  of  apophyses,  bnt  by  a  true  fusiou.  Tbe  rays  of 
adjacent  spicules  overlap  and  a  common  investmeut  of  silia 
grows  over  them. 

IfUtology.' 

The  ectoderm  usually  consists  of  simple  pavemeat 
epithelial  cells  {pinnacocyten)^  the  margtas  -Kr^^^ 
of  which  can  be  readily  rendered  visible  by  «w>«™- 
treatment  with  silver  nitrate,  best  by  Hamer's 
method. '  The  nucleus  and  nucleolus  are  usually  visible 

<  S.  F.  Harmer."On  a  Method  fbr  the  SJU'erStminincof  HartM 
ObJecU,"  HHth.  Zooloff.  aaHon  tu  SeapH,  18H,  p.  445. 
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4o  pnpuntioBS  made  from  spirit  speeiinenB,  die  nideaa 
-beiDg  eficB  readily  noogoizable      tiB  diantoteriBtic  bnlg- 


Tw.  20.— Ofaoanot^es  with  coaleeced  coUim.  (1.)  LongltudhKU  Mo- 
tion tbromli  two  BanltftWd  ehmnben  of  Avihaara  enmmmtu,  8oll. ;  i, 
piDBopylei ;  ci^)bo(Ul  Ksauis  leading  from  tbe  flafreUated  chanriiera :  e, 
cxcumuit  canal :  tbe  tiawe  Burroundloff  the  chambers  U  ■aroenchyme 

iXSfiO).    (ii.)  ^iarain  bIiowIdk  the  fenestrated  membraiie  (m)  pro- 
uced  b7  Goaleaced  collars  of  cEoanocytes.  Ailer  SoUu,  "  CImUaiffer  " 
Sepofi. 


•.■cb»DireBcb.jsM,ftcni  oottec  of  Oprticim  emmOMnm  (ttifl  ODBbaded 


cyU^frAin  €lmt€aimaieata;  c,  ckimrtocrtK.tTma  Syeandmraptumtui :  A-n, 
■cleroUasts-^  of  a  young  oxea,  from  an  embryo  of  CranieUn  cranium ; 
i  oTafblly  RTOwn  ozea,  fttnn  an  adalt  C.  arniixcm;  j,  onbotrtttne,  with 
w  \m»a  Kl0«t«blast  from  aieOeOa:     -of  a  tetrafdadiiM  -deama,  from 

(iTthoflraaiDa,  ftom  iHtvrlnga  dueimUU :  n,  of  a  eterraster,  from  fieodla 
tarrBCl  vigi.  t  and  g  "Aer  Betau)z«,  tbe  otben  aAer  Soltai. 


me  beyond  the  veneral  Burfaoe.  Id  flome  i^ponget 
(iTu'eapkara)  tire  c|iitfceliniD  may  fee  replaeefl 
locally  by  coliunnar  epithelium,  ajid  the  cells  of 
boLh  pavement  and  culumiiar  epithelium  may 
bear  fittgeUa  [AfiUfgiJla  vtulacea.  On-   „,  .  

sentethe  sane  cunotets  Mlhe«otodenn,  eieevt 
in  die  Asouns  -and  the  flageUated  chambers  of  «11 
other  sponges,  lAere  it  is  formed  of  collared 
flagellated  cells  or  dioauocytes,  —  cells  with  a 
nearly  spherical  body  In  which  a  nucleus  nd 
nucleolus  can  be  distinguished  and  one  or  more 
-cofftntetile  vaoQcAeB.  xne  endoderm  extends  dis- 
taHy  in  a  -flj-findrieal  neA  -or  collnm,  which  ter- 
Ininatea  in  «  iong  4tfa^e41um  surrounded  by  s 
deKoate  protoplasHrie  frill  «r  fiollnr  (Fig.  21  g). 
In  Tftractineltieh,  and  probably  in  many  otiier 
itpongee — tjertaiirty  in  some — the  eollars  of  con- 
tiguous ehoanocytee  <»ale8oe  at  thenr  margins  -so 
as  to  produce  -a  fenestrated  membrane,  which 
forms  «  second  inner  lining  to  the  flageTlated 
Aamber  iVig.  Si,  ii.)-  The  presence  of  this 
membfarre  -enables  us  readily  to  distrngnish  the 
«iccOTTeBt  frranthe  incarrent  face  of  the  chamber, 
since  its  convex  surfaoe  is  always  turned  towards 
the  prroBopyie.  la  sponRes  with  an  aoliodal  canal 
oystem  tbe  flagelhtted  chambers  iisnBlly  ^ass  gtsd- 
oaQy  into  the  aphod&l  canal,  l:mt  the  incmrent 
canal  enters  abruptly.  This  abrupt  termination 
of  tbe  ineairent  canaJ  appears  to  niaik  the  termi- 
nalio^  of  the  eotoderra  and  the  tummencement 
of  ttM-endoderm.  The  flajjellated  cbamberediffer 
greatly  in  tiize  in  di^rent  sponges,  and  evidently 
manifest  a  tendeeey  to  become  snn^er  as  the 
cHia3  ^'Btom  raoreasesin  ownplexity ;  thiie  Sycon 
are  ahraye  htrgcr  than  Rhaigon  chambers,  and 
euiypylcFus  t%an  wphodal  Rh^^n  ehambers.  In 
most  epoBges  except  the  Ascobs  the  -mesoderm  is 
largely  AevdopeJ,  and  in  inafly  it  nn- 
darpoes  a  higWyoooaplex  histological  Mwodenn. 
differentiation.  In  ite  ooBsmoneat  and 
simpleat  fimn  it  oonaists  «f  a  dear,  orfoHess,  ge- 
latinous matrix  TO  which  irregidaHy  branching 
Stella  eeBs  or  oonneotrve  tiseue  -cflTpRsoleB  are 
erahedded ;  thew;  may  he  termed  ctffencj/tes  (Fig. 
21  a)  and  the  tieeoe  -ooWmch/nte.  In  the  higher 
apongee  {Geodia,  SteRelta)  it  etmsiste  of  email 
polygoBal  granular  eels «it'her  closely  contiguous 
or  eeparttted  a  very  matdi  ^^mntfty  of  structHK- 
tess  jelly,  and  m  this  IbriB  may  he  termed  mrchen- 
cftt/7»e(Fig.  30).  CollenchyBie-does  not  originate 
through  the  transformation  of  saroeHcbjTae,  as 
one  might  expect,  for  it  precedes  the  latter  in 
demlopmeDt.  Schuize  (20),  who  has  compared 
ooilenchyme  to  tbe  gelatinous  tissue  which  forms 
the  chidT  part  of  the  wubrella  of  "jelly-fish," 
deeaibes  it  as  heooadBg  frramiiar  immediately  in 
the  neighborhood  of  tbe  flafiellated  chambers  in 
the  bath  sponget  tk  gnuiiites  beooming  more 
Dumerooa  in  fipoDgaein  which  the  eanal  system 
aequves  a  higher  di£erentutioo.  till  at  length 
the  ooiDeseytes  are  cooeealed  by  them.  Aceord- 
to  this  view,  woeiichynie  wouki  appear  to 
ongiaate  from  a  densely  granular  coUenchyme. 
Atneoeboid  wandering  cells  or  ardieeocutei  (Fig. 
22)  are  scattered  th  rough  the  juatrii  of  the  colic*- 
flhyme.  Wiey  evidently  serve  veiy  different  ^r- 
poees  :  some  appearte  act  m  earners  of  ftonrii^h- 
raent  or  as  scavengers  of  useless  or  irritant  foreign 
natter;  others  isay  ^oBSthly  contribnte  to  me 
fomjation  of  higher  taasoes,  some  certainlrbe- 
conuBg  converted  iato  sexual  ftrodncte.  Their 
parentage  and  «ai4y  lustory  ore  unknown. 

A  tissue  [cyttenehytM)  wTiicTi  In  some  reapecta  re- 
sembles certain  ferns  of  vefcetaUe  parenchyme  occun 
in  some  sponges,  {»TticD!arly  GeoHinida  aad  ot^er 
Tetrnelineliiia.  it  consietB  of  dosely  adjacent  larRS 
•val  oella,  witb  thin  well-4t*ued  walls  and 
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flontenta.  Somewhere  abont  the  middle  of  the  cell  is  the 
nnelens  vith  ita  nueleoIaB,  sapported  by  protoplonn,  which 
sxtendB  from  it  in  fine  threads  to  the  inner  side  of  the  wall, 
where  it  spreads  out  in  a  thin  investing  film  (Fig.  SI  e). 
Cy^»nchyiiie  very  commonly  forms  a  layer  just  below 
Uie  skin  of  some  QeodimdK,  particularly  of  Paatymatuna, 
and,  as  on  teasing  the  cortex  of  this  sponge  a  large  number 
of  ref^ingent  flaid  globules  immiscible  with  water  are  set 
free,  it  is  Just  possible  that  it  is  sometimes  a  fatty  tissue, 
md  if  so  Ube  contained  oil  most  bo  soluble  iu  alcohol, 
for  alcoholic  preparataona  show  no  trace  of  It.  A  tissue 
resembling  cartilage,  chondrenchyne,  occurs  In  Oortidd« 
(Fig.  21  b). 

Connective-tissue  cells  or  dexmacytex  are  present  in 

most  sponges;  the^  are  usually  long  fust- 
Desmacytes.  form  bodlea,  coDBteting  of  a  clear,  colorless, 

oflen  minutely  fibrillaled  sheath,  sarround- 
in^  a  highly  refringent  axial  fibre,  which  stains  deeply 
with  ret^enta  (Fig.  21  d).  In  other  cases  the  des- 
macjrte  is  simply  a_  fusiform  granular  cell,  with  a 
nucleus  in  the  inteiior  and  a  fibrillated  ■appearance 
towards  the  ends.  The  dramacytes  are  gathered 
together,  their  ends  overlapping,  into  fibrous  strands 
or  felted  sheets,  which  in  the  ectosome  of  some  8pon{i;es 
may  acc|uire  a  considerable  thickness,  oflen  constituting 
the  greater  part  of  the  cortex.  The  spicules  of  the 
sponge  often  furnish  them  with  a  surface  of  attach- 
ment, especially  in  the  Geodinidce,  where  each  sterraster 
of  the  cortex  is  united  to  its  neighbors  by  desmacytes, 
in  the  manner  shown  in  Fig.  10. 
Contractile  fibre  cells  or  myocytet  occur  in  all  the 

higher  spongea  They  appear  to  be  of  more 
uyoeytes.    than  one  kind.   Most  usually  they  are  fine 

granular  fusiform  cells  with  long  filiform 
terminations,  and  with  an  inclosed  nucleus  and  nucleo- 
lus (Fig.  21  e).  In  the  m^ority  of  sponges  both  ex- 
current  tmd  incurrent  canals  are  constnctea  at  intervals 
by  transverse  diaphragms  or  vda.,  which  contain 
myocytes  concentncally  and  sometimes  radiately  ar- 
ranged. The  excessive  development  of  myocytes  in 
such  a  velum  gives  rise  to  muscular  sphincters  such  as 
those  which  close  the  chones  of  many  corticate  sponges, 
Huuh  as  Ihchymatwma.  In  this  sponge,  which  occurs 
on  the  British  shores,  the  function  of  the  oscular 
sphincters  can  be  readily  demonstrated,  since  irritation 
of  the  margin  of  the  oscule  is  invariably  followed  af)ter 
a  short  interval  by  a  alow  doBore  of  the  sphincter. 
Supposed  sense-oeUs  or  asthaqftat  {¥ig.  22)  were 

first  observed  by  Stewart  and  have  since 

been  described  by  Von  Lendenfeld,(12). 

According  to  the  latter,  the^  are  spindle- 
shuwd  cells,  0.01  mm.  long  by  0.002  thick  ;  the  distal 
endprqjeotd  b^ond  the  ectodermal  epitliuliam  in  a 


Fig.  22.— Transvenw  section  through  the  edge  ofapore  in  Den- 
drifu  covemota,  Ltd. ;  cellB  In  the  middle  to  the  right,  srcbteo- 
cyteaifliiffrorm  cells  on  each  side  of  them,  myocytes;  above  and 
below  these  with  processes  terminating  against  the  epithelium, 
gland  cells ;  flulfonn  cells  termlsaUug  against  the  epithelium  at 
s,  asthacytes ;  at  their  Inner  ends  these  are  continuous  with  gan- 
^lon  cells.  After  Von  Lendenfeld  (X  800). 

fine  hair  or  palpodl ;  the  body  is  granular  and  con- 
tuns  a  large  oval  Qucleos :  and  the  inner  end  is  pro- 
duoed  into  fine  threads,  which  extend  into  the  oollea- 


chyme  and  are  supposed — though  this  is  not  proved— 
to  become  continuous  with  large  multiradiate  coUcd- 
oytes,  whiflh  Von  Lendenfeld  nf^xia  as  mu^iiolar 
ganglion  oells  (Fig.  22).  More  recently  he  has  described 
an  airangement  of  these  cells  eunously  BnggesUre 
of  a  senae-orgui.  Numerous  eesthacytes  areoolleeted 
over  a  small  area,  and  at  their  inner  ends  pass  into  a 
granular  mass  of  cells  with  well-marked  nuclei,  hut 
with  boundaries  not  so  evident ;  these  he  regards  as 
ganglion  cells.  From  the  sides  of  the  ganglion  ot^ 
slender  fusiform  cells,  which  Von  Lendenfeld  regards 
as  nerves,  pass  into  the  mesoderm,  running  tangenti- 
ally  beneath  the  skin.  The  inner  end  of  the  ganglion 
is  HI  communication  with  a  membrane  form^  of  fusi- 
form cells  which  Von  Lendenfeld  regards  as  muscular. 
If  his  observations  and  inferences  are  confirmed,  it  is 
obvious  that  we  have  here  a  complete  apparatus  for 
the  conversion  of  external  impressions  into  muscular 
movements. 

In  most  sponges  a  direct  connection  can  be  traced  by 
means  of  their  braQching  processes  between 
the  collencytea  of  the  mesoderm  and  the  **2jco5a- 
cells  of  the  ectodermal  and  endodermal  epi-  ttnulty' 
thelium  anil  the  choatiocytes  of  the  flagel- 
lated chambers.  As  the  collencytes  are  also^  united 
amongst  themselves,  they  place  Uie  various  histologi- 
cal constituents  of  the  sponge  in  true  protoplasmic 
continuity.  Hence  we  may  with  considerable  proba- 
bility regard  the  collencytes  as  furnishing  a  means  for 
the  transmission  of  impulses  :  in  other  words,  we  may 
attribute  to  them  a  rudimeDtai7  nervous  function. 
In  this  case  the  modification  of  some  of  the  oolleocjrtes 
in  communication  with  the  ectoderm  mu;ht  readily 
follow  and  special  88stha<7t^  arise.  Fusifom^  collen- 
cytes perpendwnlar  to  the  ectoderm,  and  with  one  end 
touching  it,  are  common  in  a  variety  of  spon^ ;  but 
it  is  difficult  to  trace  the  inner  end  into  connection  with 
the  stellate  collencytes,  so  that  precisely  in  those  cases 
in  which  it  would  be  most  interesting  to  find  such  a 
connection  absolute  proof  of  it  is  wanting. 

The  color  of  sponges  usually  depends  on  the  pres- 
ence of  cells  containing  granules  of  pig- 
ment ;  though  dispersed  generally  through  ^^^2 
the  mesoderm,  these  cells  are  most  richly 
developed  in  the  ectosome.  Pigment  granules  also 
occur  in  the  choanoQjrtes  of  some  sponges, — Oko- 
rella  lobularis  and  Apfysma  aerophoba,  jot  instanoe. 
In  the  latter  the  pigment  undergoes  a  remarkable 
change  of  color  when  tiie  sponge  is  exposed  to 
the  air,  and  finally  fades  away.  In  many  cases 
sponges  borrow  th^r  colon  from  parasitic  ulgao  ( OtcS- 
latona  and  Noitoc)  with  which  they  are  infested. 
The  colors  of  sponge -pigments  are  very  varioua  They 
have  been  examined  by  Krukenberg  and  Mer^knovil^ 
Zoonerythin,  a  red  pi^ent  of  the  lipoehrome  aeries, 
is  one  of  the  most  widely  diffused ;  it  is  regarded  as 
havinga  respiratory  function.  Reserve  cells  or  theao- 
cyte$  (Elg.  21  J)  have  been  described  in  several  sponges 
as  well  as  amylin  and  oil-bearing  cells. 

Each  spicule  of  a  sponge  onginates  in  a  stogie  cdl 
(Fip.  21  ft-tt),  within  which  it  probably  re- 
mams  inclosed  until  it  has  completed  its  b^tU 
full  growth ;  the  cell  then  probably  atro- 
phies. During  its  growth  tba  spicule  slowly  passes 
from  the  intenor  to  the  exterior  or  the  sponge,  and  is 
finally  (in  at  least  some  sponges,  Geoaia,  St^Hta) 
cast  out  as  an  e^te  product.  The  sponge  is  thus  con- 
stantly prodndng  uid  disengaging  spicules  ;  and  in 
this  way  we  may  account  for  the  extraordinaiy  pro- 
fusion of  these  structures  in  some  modem  marine  de- 

ftosits  and  in  the  ancient  stratified  rocks.  Within  the 
atter  these*  deciduous  spicules  have  furnished  Silica 
forthe.fqrmation  of  flints,  which  have  been  produced 
by  a  silicious  replacement  of  carbonate  of  lime  (26). 

The  horny  fibres  of  the  Ceratosa  are  produced  as  a 
secretion  of  cells  known  as  gpongvtblastSi  whidi  sur- 
round as  a  continuous  mantle  the  ndes  oi  each  grow- 
ing fibre,  and  cover  in  a  ihi^k  cap  each  growing  poinfc 
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(FiK-  23).  The  lateral  Bponginblastfl  are  elongated  radi- 
ally to  the  fibre;  the  lenuiual  cells  are  polygonal  and 
depressed.  The  latter  aive  rise  to  the  soft  granular 
core  and  the  turtner  to  the  spongin-walts  of  the  fibre. 
Cells  similar  to  the  lareral  sponginbtasta,  and  regarded 
as  Louiolo};otis  with  them,  occur  in  a  single  layer  just 


Fio.  23.— SectlOD  tbrougb  Uie  bomy  fibre  and  associated  tissues  of  a  homy 
gpougc  (DmdrUla).  A,  longitudinal  section lnyersof  spoDKin, surrounded    'r'^TJ^.i.  n^}/ 
at  the  sides  by  the  lateral  mantle  of  sponglnblaBU!,  and  at  iLe  ende  by  the    i^eonta,  JJWK, 
terminal  cap.   A  deamachvinatouB  sheath,  a,  surrounds  the  whole  (X  IHO). 
B,  tranflTerse  wc/tion ;  In  tneeeutre  Is  the  soft  core,  surrounded  by  wavy 


(98) ;  Kanhall  advooates  the  view  that  the^  are  degraded 

forms  derived  from  Coelenteratee  which  were  already  in 
poeseeeiou  of  teataclee  and  meseateric  poaalie«  (14). 

As  a  phylum  the  Spongix  are  certainly  divisible  ioto  two 
braQfthee,  one  incladiog  the  Calearea  and  the 
other  the  remaining  spoogee,  which  Vosmaer  SnbdivlBlon 
has  termed  Non-Oalearea,  and  others  IHetho-  "^E">»P'- 
tmmgim.    Siooe,  however,  the  choanocytes  of  the 
Oalcar«a  are  usually,  if  not  universally,  larger 
than  those  of  other  spongea,  we  may  make  use 
of  this  difference  in  oar  nomenclature,  and 
distiaguish  one  branch  as  the  Megamaaticiora 
(^aTritrrup,  "  Bcourger  ")and  the  other  as  the  Jfi- 
eroMotticlora. 

Branch  A.~MEOAMASTICTORA. 
Sponges  in  which  the  choanocytes  are  of  com- 
paratively large  size,  0.006  to  0.009  mm.  in  di- 
ameter (Haeclcel,  6;. 

Class  CALCABEA. 
Megamatiictora  in  which  the  skelo-  GUcarra. 
ton  is  composed  of  calcareous  spic- 
ules. 

Order  1.  Hohocxela. — Qdearea  in  which  the 
endoderm  consists  wholly  of  choanocytes.  Ex- 
amples: Lcucoaotenia,  Bwk.;  Honioilerma,  Ltd. 

Orders.  HBTSROctELA.—Co/carea  in  which  the 
endoderm  is  differentiated  into  pinHacocytes, 
which  line  the  paragnatric  cavity  and  excurrent 
canals,  and  choanocytes,  which  are  restricted  to 
special  recesses  (radial  tubes  or  flagellated  cham- 
bers).   Examples:  Sycon,  O.  S. ;  Grantia,  F\.; 


After  Von  Lendenfeld. 


below  the  outer  epithelium  of  some  hom^  sponges 
{Aplytilla  and  Dendnlla\  and  under  certain  circum- 
stances secrete  a  large  quantity  of  slimy  mucus  (11). 


ClaBdO- 
cadon. 


Claaijication. 
The  phylum  Parazoa  or  Spongur.  oon- 
sists  of  two  main  branched,  as  loUows : 


Branch  A.  —  MEGAMAS- 
TICTORA. 
daas  Calcabba,  Orant. 
Order  1. — Honueata,  Pol. 
Older  2.—Heteroc€ela^  Pol. 


Branch  B.  —  MTCROMASTIC- 
TORA. 

Clatts  I.  —  Myxosponqia, 
Haeckel. 
Order  1. — Hidianrcina. 
Order  2. — Chondronna, 

Class  II.— SlLICISPONOIJE. 
Sub-ClH0B  i.  —  Hexactinitl- 
LiDA,  O.  Schmidt. 
Order  1. — Lyasadna,  Zittel. 
Order  2. — IHctj/oniua,  Zittel. 
Sab-class  ii.— Dkmosponoix, 

Sollas. 
Tribe  a.— MonazoDida. 
Order  1. — Monaxfma. 
Order  2.— Oratora,arant. 
Tribe  b.  —  TstraetlnsIUda, 
Marshall. 
Order  l.—Choriatida,  Sollas. 
Order  2.—Lithutida,  O.  S. 
By  the  possession  of  both  sexual  elements  and  a  complex 
histological  structure,  and  in  the  character  of 
Fooltlon  In    their  embryological  development,  the  sponges 
k^^Tom  clearly  separated  from  the  Protozoa;  on  the 

other  hand,  the  choanoflagellate  character  of 
the  eododerm,  which  it  retains  in  the  flagellated  chambers 
thronghout  the  group  without  a  single  exception,  as  clearly 
marks  them  off  from  the  MUiuoa.  They  may  therefore  be 
regarded  as  a  separate  phylum  derived  from  the  choanofla- 
gellate  Inftuoria,  but  pursuing  for  a  certain  distance  a 
coarse  of  development  parallel  with  that  of  the  Metazoa. 

Different  views  have  been  propounded  by  other  authors, 
aaville Kent  regards  the  sponges  as  Protozoa  (10);  Balfour 
■aggested  that  l^ey  branched  off  from  the  Metazoan  phylum 
St  •  point  below  the  Coelmttra,  and  considered  them  as  inter- 
mediate between  Protona  and  Meteuoa;  Schulee  regards 
them  as  derived  from  a  simple  ancestral  form  of  Ca^MUtn 


Branch  R.—2iICB02IASTICT0RA. 
( Non-Caicarm,  Vosmaer;  Pletkoapongim,  Sollas.) 
Sponges  in  which  the  choanocytes  are  compara- 
tively small,  0.003  mm.  in  diameter. 

Class  I.  MTXOSPOHOIX. 

Micrvmnttictora  in  which  a  skeleton  or  scleres  Mfyxa- 
are  absent.  vonffim. 

Order  1,  Halisabcina. — Myaupongim  in  which  the  canal 
j  system  is  simple,  with  simple  or  branched  Sycon  or  eaiypy- 
I  lous  Rhi^^Q  chambers.  An  ectosome  sometimes  and  a 
'  cortex  always  absent.  Examples :  Hatitarca,  Dnj. ;  Oacarella, 
I  Vosm. ;  Bajalua,  Lfd.  . 

Order  2.  Chondbobima. — Mf/xoniongik  In  which  the  canal 
system  is  complicated,  with  diplodal  Bhagon  chambers  and 
.  a  well -developed  cortex.    Example:  Chondroaia,  0.8. 
I     The  Halisardna  are  evidently  survivals  from  an  ancient 
i  and  primitive  type.  The  simplicity  of  the  canal  system  is 
1  opposed  to  the  view  that  they  are  degraded  forms ;  we  may 
I  therefore  regard  the  absence  of  scleres  as  a  persistent  pri- 
I  mary  and  not  a  secondary  acquired  character.    They  are  as 
i  interesting,  therefore,  from  one  point  of  view  (abaance  of 
scleres)  as  the  Ascons  are  from  another  (nndifferentiated 
endoderm).  With  the  Cfumdnmnatiie  case  ia  different;  they 
differ  only  from  ChondriUa  and  its  allies  by  the  absence  of 
asters;  these  differ  only  from  the  TeUiyidta  by  tiie  absence 
of  strongyloxeas ;  and  we  may  very  reasonably  assume  that 
in  these  three  groups  we  have  a  series  due  to  loss  of  charac- 
!  ters,  the  CJumdriUx  being  redaced  Tethyidm  and'the  (^tondnh 
Bina  reduced  ChondrilUe,  Still,  as  Huxluy  has  well  remarked, 
"  classification  should  express  not  assumptions  but  facts  "  ; 
and  therefore  till  wc  are  in  possession  of  more  direct  evi- 
dence it  will  be  well  to  exclude  the  Chondronna  from  the 
Silicupongim. 

Class  II.  8ILICI8P0N0LS. 

MienmoMtietora  possessing  a  skeleton  or  scleres  which  an 
not  calcareous. 

Sub-class  i.  HSXACTIHELLIDA. 

SilicitpongiiB  characterized  by  sexradiato  silicions  spicules. 
Canal  system  usually  simple,  with  Sycon  cham- 
bers.   Sponge  differentiated  into  ecto-,  choauo-, 
and  endo-Bome. 

Order  I.  Lysbacina. — HexadineUida  in  which  the  skele- 
ton is  formed  of  separate  spicules,  or,  if  onited,  then  by  a 
subsequent  not  a  contemporaneous  deposit  of  silica.  Ex- 
amples :  EnpUcteUa,  Owen ;  Aiamema,  8,  Kent ;  Hyaionema, 
Gray ;  RoaaeUa,  Crtr.  ■ 

Order  2.  DiCTYorfiNA.— HoodiiwIIufainwhlchsexrBdiata 
spicales  are  cemented  together  by  a  silicions  deposit  into  a 
continuous  network  pari  pam  with  their  formation.  Ei- 


ITmett- 
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smiles:  Fm-raa^  Bwk. ;  BttrtU,  Hanball;  ApfwoaaUidet, 
Qmy;  JfyliaaM,  Gray;  DmO/jftoeaiyx,  StBtofabnrjr. 

Tbe  HtzaOHt^ida  an  •  yvrj  sharply  deflaed  pKmn  i»- 
pnased  with  marked  arehaie  faatvrca.  Ka  other  fiUieupoa- 
ifim  poasess,  so  far  as  is  known,  so  Bimple  a  syooaate  canal 
nrstem.  The  pldcct  known  fossil  sponge  is  a  member  the 
imaaana  (7  aod  34).  yis.,  Protanmm^  8aUer,  frosa  tbe 
IbmeviaQ  beds,  Lewer  Cumbrian,  St.  David's  Head,  Wales. 
Tim  graap  is  ahaost  world-wide  ia  dfriiiibstion,  chiefly 
affecting  deep  watw,  from  100  to  300  bat  often  ex- 

tending into  abysBsl  depths;  oeeasioBilly,  however,  though 
tarely,  it  f^nmts  sbsUow  water  {Oj/itiafem^  awpentea 
dvedged  off  Tmtataii  in  IS  firthomsj. 

Sob-claa)  iL  SIXOSrOHGUB. 
-DnMoqwtvte    Bili^tpmgim  in  wUch  sezradiatd  spicales  are 
absent. 

Tribe  a.  MONAXONTVA. 

Demotpongia  la  wfaieh  the  skeleton  consists  either  of  eili- 
doas  spicnfes  which  are  not  quadriradiate,  or  of  homy 
•deree  or  Included  fbreign  bodies,  or  of  one  or  more  of  ttiese 
eonstitaents  In  conjnndnon. 

Order  1.  MoNAXONA .— Tbe  skeleton  is  cfaancterlzed  by 
either  uniaxial  or  polyaxial  spirales.  Examples:  Amor- 
pJimo,  0.6.  ("cmmb  of  bread"  sponge);  Sp«mgiUa.  Lmk. 
("freshwater"  sponge);  ChaHna,  Bwk.;  PmW  Lmk. 

Order  S.  Cera.toba,— The  skdeton  conststs  of  bomy 
Bcleres  wbich  never  include  "proper"  spleulee,  or  of  intro- 
dnced  foreign  bodies,  or  of  bo^  raese  in  oaqjunctlon.  Ex- 
amplfs:  DanointBa,  F.Moller;  Eutpoagia,  Bnmn  (the"batb" 
sponge). 

Tribe  6.  TETRACTUfXLLIDA. 

Demofpotu/iK  possessing  qaadriradiate  or  trinne  spicolw 
or  LIthiatid  sderes  (desraas). 

Order  1.  CwwrnnnA.— gWr«rilfaiiWs  with  qiiadriiadfate 
«r  M«e  sptanles,  wfakfe  am  never  articnbtod  together  into 
a  rigid  network.  Ezamplee:  Teltifo,  O.S.;  Thmea,  Gray; 
Ondia,  Lmk. ;  Dercitta,  Gray. 

Order  2.  LirmBnojk.  —  7Ur«fia«Uida  with  branching 
scleres  (desmas),  which  may  or  may  not  be  modified  tetrad 
inionles,  artlcniated  togeHier  to  fhnn  a  ri^  skeleton. 
Trifene  spicales  may  or  may  not  be  present  In  addttiwi. 
Examples:  Th&m^lajQrwj;  OanttltU9,0.6.i  Jl9oHm,Cttr.; 

This  large  lub-cJasB  embraces  the  ireat  minority  of  «x- 
istiug  sponges.  Its  external  bovndarns  are  fairly  wdl  de- 
fined, its  internal  divisions  much  less  so,  as  tto  varfoos 
orders  and  ftimflies  pass  into  eadi  otiier  at  many  points  of 
contact.  AtthoDghtfiere  does  not  appear  to  be  much  resem- 
Uance  between  a  Lithistid  sponga,  snch  as  TWiMda,  a  Uo- 
nazonid  sach  as  AmortMna,  and  an  ordtDBTy  "  balfti "  sponge 
iJEuapongia),  yet  between  these  extremes  a  long  series  of  in- 
termediate forms  existB,  so  nicely  graduated  as  to  render 
their  disivption  into  groups  by  do  meam  an  ea^  task.  If 
the  delimitation  of  oiders  is  diAoolt,  that  of  genera  is  often 
impossible,  so  that  they  are  reduced  to  sasemblatres  depend- 
ing on  tbe  tact  or  taste  of  the  author.  Thus  iPolojaelf  states 
that  with  a  tdngle  exception  "none  of  the  general  Ortrtosa 
are  separable  ^  absolnte  chsraeteis."  The  chief  spicoles 
of  JHtMMlcma-are  uiviaxial,  often  accompanied  byoharaoter- 
istic  mlcroseleres.  Altbougfa  distinguished  as  a  group  by 
13ie  absenoe  of  quadrindiate  or  triiene  spicales,  two  esoep- 
tions  are  known  in  which  these  occor  (WieenlHsn, 
Ehleis,  and  Acamia,  Gray) ;  these,  however,  preasnt 
nnosual  characters  Which  sufcfiest  an  independent  eri- 

f in,   Tbe  canal  of  Mmmxotia  has  not  yet  been 

ully  investigated ;  it  appears  usually  to  forknr  the 
eurypyloua  Bhagoo  type,  but  the  aphodal  is  not  unknown. 
The  (Uratom  coDtaio  all  ^pongee  with  a  horny  skeleton,  ex- 
cept those  In  which  the  homy  fibres  are  cored  or  spined 
with  flUioioiH  spiettles  secreted  by  the  aponiie  ("nrqper" 
spicales);  these  are  arbitrarily  assigned  to  the  J^oaoao. 
There  is  convenience  in  this  proceeding,  for  homy  matter 
is  widely  disseminated  tbron^beat  the  Demotpongim,  occur- 
ring even  is  the  IMhUtida,  and  it  fVequently  serves  to  ce- 
ment the  oxeate  spicules  of  tbe  JKmoxoaa  into  a  fibre,  with- 
«Dt  at  the  same  time  forming  a  prepondersot  part  of  the 
akeleton.  It  would  be  wellnigh  Impossible  to  say  where 
the  line  should  be  drawn  between  a  fibre  composed  of 
spicules  cements  byspongin  and  one  consisting  of  apongin 
with  embedded  spicales,  wbfle  there  is  comparative>y  no 
difficulty  in  distingnidiinK  between  fibres  oontainiDg 
spicules  and  fibres  devoid  of  ^em.  That  the  distinetien, 
however,  is  entirely  artificial  is  shown  by  the  fact  that, 
after  Bpicnles  bsve  disappeared  from  the  horny  ilbre,  they 
may  still  persist  in  the  mesoderm ;  thns  Von  Lendenf^d 
anuonnoea  the  diacovezy  of  microsderes  (eymba)  in  an 


Aplysillid  sponge  and  of  strongylee  in  a  Qumpongia,  both 
horny  sponges.  (A  fonn  intwmediato  between  tiiia  Aply-  . 
sillld  and  the  DemaeidoHtdie  wonid  ttppeax  to  be  fbsoskolM^ 
Ridley.)  TTie  CamtoseifreqBently  endose  sand,  Fefmrnmifstm, 
deciduoos  spicales  of  other  spoufies  and  of  eompoaad  Asd- 
dians,  and  «tber  foreign  bodies  within  the  bomy  fibres  of 
their  skdetoB ;  (hey  also  sometimes  attach  this  material, 
probably  by  a  secretion  of  nxHigin,  to  their  outer  sur&ce, 
and  tbns  invest  themselves  in  a  thick  protective  crust.  In 
some  CVflfoaa  no  other  skeletou  than  that  provided  by 
foreign  endosares  is  present.  The  canal  system  is  syconate 
or  eurypylous  in  tbe  simpler  forms  and  dipledal  in  the 
higher.  The  Monaxonida  make  their  eariiest  appeamioa 
in  the  Silurian  cocks  (CUmatoapongut,  Hinde),  and  are  now 
found  in  all  seas  at  all  depths.  Tbe  only  sponges  inhabiting 
fresh  water  belong  to  this  group.  The  TBtrmctineSida  adhere 
to  the  ifonaxonid^l  at  more  than  one  point,  and  one  of  these 
gnmps  has  probably  been  a  ftrnitftil  parent  to  tbe  other,  hot 
which  is  Doming  and  which  parent  Is  still  a  m^eeC  Car 
discussion.  The  Chorittida  in  its  simplest  foms  preeentaa 
eurypylous  Bbagon  system,  in  tbe  higher  an  aphodjjsystam. 
It  is  in  this  group  that  tbe  most  highly  complex  oorlex  is 
met  with ;  in  the  OaodinidK,  for  instuee.  it  coosista  usaally 
of  at  least  five  distinct  layers.  Thus,  prooeeding  outwards, 
next  to  the  dtoanosome  is  a  layer  of  thickly  felted  desma* 
chyme,  passing  into  collenchyme  on  its  inner  fitoe;  tlMO 
follows  a  thidi  stratora  of  sterraaters  united  together  by 
desmacytes;  this  is  sneeeeded  by  a  layer  of  cysteadiyne 
or  other  tissue  of  variable  thickness;  externsJ  to  this  is  a 
single  layer  of  small  granular  cells  and  associated  dermal 
asters ;  and  finally,  the  surface  is  invested  by  a  layer  of 
pavement  epithelium.  The  Litkitlida,  like  tbe  Ceratoaa,  are 
possibly  of  polypbylitic  origin  ;  in  one  group  ( Tetraeladina) 
the  articulated  scleres  are  evidently  modified  caltfarepe 
spicules  (see  Fig.  14  s),  aad  asMciated  with  them  are  free 
trimtes,  which  support  tbe  detmis  and  resemble  prseisely 
tbe  trisenes  of  tbe  OurutiAi.  In  aootber  group  (fiAa6<faow- 
pida)  the  sdercs  are  moulded  on  a  Monaxonid  base  («ee 
Pig.  13  f-$) ;  but,  associated  with  tbem,  trinnes  sometttnes 
occur  similar  to  those  of  the  TelrttdadUa.  Both  these 
groups  are  in  all  probability  derived  from  tlie  ChorUtida, 
and  a  distinct  paBBi^;e  can  be  traced  from  the  Tt-tradadoae 
to  the  Btubdoorepid  groan.  Id  the  RhtAdwr^idm  we  find 
forms  without  trisBnes;  these  may  possibly  be  degenenrte 
forms.  Tbe  third  group  of  Lithiatlds  is  derived  firem  tbe 
AhoMocrspidA,  tbe  Anomocladine  desma  being  derivable 
fi-om  the  Bhabdocrepid  by  a  Aertening  of  the  main  axis 
into  a  oenimm.  The  thick  ceatmm,  from  which  tbe  arms, 
variable  in  number,  originate,  is  hollowed  oat  by  a  ckvHt, 
which  appears  daring  life  to  have  been  oecnpled  by  a  large 
mtdena,  lUte  that  of  a  sderoblaat,  and  it  is  qnfto  conceir- 
ahle  that  tbe  scleroblast,  wbicb  in  the  Tetraciadine  liitUs- 
tids  lies  in  an  angle  between  the  arms,  may  have  become 
enclosed  in  an  overgrowth  of  silira,  ftom  whidi  addHMoal 
arms  were  produced.  Tbe  constancy  with  wbich  spieales 
in  other  sponges  maintaio  their  f  DdepeDdenoe  is  very  Mrilc- 
ing.  When  once  a  persistent  character  like  this  is  dia- 
turbed,  excessive  varial»li^  may  be  predicted,  as  in  the 
Anomocladine  scleres. 

The  dasrifieation  of  the  sponges  into  families  CUasUl- 
is  shown  in  the  rotlowlDg  scheme :  fliamieBl 

aass  CALCAREA. 
Order  1.  HOMOCIELA,  Pol. 
Family  I.  Asconida,  Hk. — HomodBla  which  are  simple 
or  composite,  but  De%'er  develop  radial  tabes.  Examples: 
AactUa,  Hk.  (Fig.  1  ;  Lmcosolenia,  Bwk. 

Family  2.  HoHODEKStiDf,  Lfd.  —  /romoc(E{a  with  radial 
tabes.    Eaample :  Homederma,  Lfd.  (Figs.  3,  4). 

Order  S.  BETEKOCIELA,  Pol. 
Tribe  a.  -fSYCOKAEiA.' 
The  flagellated  chambers  are  either  radial  tubes  vr  ey4ia- 

drical  sacs. 

Family  1.  SYcoKiDX.—The  radial  tubes  open  dixaet|r 
into  tbe  parogastric  cavity. 

Bub'family  a.  flycoirina. — Hie  radial  tulMS  are  free  for 
their  whole  length,  or  at  least  distallv.  Examples :  T^mtki. 
Hk ;  Sljfcm.  O.  S. 

Sub-family  b.  Vtoina.  Lfd. — The  radial  tubes  are  siMffle 
and  entirely  united.  The  ectosome  is  dWereoCiaCed  ftam 
the  choanosome  and  sometimes  develops  into 
Examples:  Oraniuaa,  Lfd.;  UU,  O.S.  (Fig.  5); 
Bk  ;  ^DipAortwfM,  Pol. 

Sab-fkmily  c,  Orantina,  Lfd.— Tbe  radial  tabes  are 
braoched.    The  incarrent  canal  system  is  oooseqMmHy 

<  An  *  Indleates  that  the  group  is  only  known  In 
alase,  a  t  that  U  lit  both  leeent  and  AmbIL 
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oMiplkatMl.  Ad  ectoeome  U  prcMtit.  Bzamplei:  OnaHa, 
71.;  Hetmipagma,  Pol.  (Fig.  4);  AnamaxUla,  Pol. 

fiunily  9.  Stixbibidx,  lia.— The  ehouBUome  ia  fiilded^ 
The  flaffeUatwl  cfaambcn  <which  Ate  putly  rlugoM  i0 
VoamamrU)  eoamoBkate  with  the  pantfaitrk  .mvltr  by 
excartaot  canftli.  EnmplM:  M^toa,  I<fli.  (Fig.  6);  Foff< 
maeria,  Lfd. 

Family  3.  TBioaoNXUJS-a^Cbrter.— OenMpoBite£^rB«i^^ 
with  the  oscules  aod  forts  occarring  on  dlflbrODt  parts  of 
the  sDTfiue.   Example :  TeiAometta,  urtr. 

Tribe  t.  tLsvcoHABM. 

l^e  csaal  system  belongs  to  the  eurypyiero  Bhagon  type. 

Family  1.  LEUCONiDK,  Hk.— The  outer  mrihee  is  not 
differentiated  into  osculiferous  aiid  poriferous  areas.  Ex- 
aniples:  LeuceUa,  Hk.;  LeKeaUi»,  Hk.;  Lmeortit,  Hk. 

naaltyS.  BilRXlXDId^  Pol.-^mpostte  Leuemtaria,  with 
the  ontersorftce  differentiated  Into  qieoial  oacnlifEtTons  and 
porifonmi  azaaa.   Example :  ^bordia.  Pot. 

Hie  arrangenent  adopted  above  is  foanded  on  Von  L«n- 
denfeld's  rsrision  (11)  of  tiie  claaBifloation  propoaudedby 
PfAeimeff  (16),  who  in  a  masterly  snrrey  has  thrown  ut  nn* 
expected  light  on  the  strnctare  and  inter-relationahtps  of 
a  groap  whieh  Kteokel  baa  rendered  fhmoos.  It  shoold 
not  be  overlooked  that  Vosman-  (81)  had  proTionaly  ex- 
plained the  strooture  of  the  Leuconea.  However  orm- 
neona  in  detail,  Haeckel's  views  are  confirmed  In  their 
bratd  oQtlinea,  and  It  waa  with  tnie  insight  that  he  pro- 
DOttBOed  the  Catemw  to  oflbr  aoe  of  the  moat  luminona  ax- 
poaitions  of  the  evolatlonal  theory.  In  this  single  groap 
the  development  in  general  of  the  oanal  system  of  the 
sponges  is  revealed  ftom  ita  starting-point  in  the  simple 
Ascon  to  Its  almost  com]^eted  stage  in  the  Lencon,  with  a 
completeness  that  leavw  little  ftirtber  to  be  hoped  for, 
nnlflH  it  be  the  requisite  pbysiolt^lcal  exptaaation. 

aaas  MYXOSPONGI^. 
Order  1.  HAUSABOnTA. 
Family  1.  Haijba.bciix«,  Lfd.—The  flagellated  chambeis 
are  moonate.   Examplea:  tfolwarea,  Daj.  Iwiib  branched 
chambers) ;  SajtUnt,  Lfd.  (with  sim^e  chambers). 

Family  2.  Osoabellida,  Lfd.— The  fla^llated  chambers 
are  enrypylooa  and  rhagose.   Example:  OaeanUa,  Voam. 

Order  2.  OHDRSBOUVA. 
Family  1.  CRONDSoenDje.— With  the  ohancteraof  the 
OVdar.    Bxample:  Cfumdroiia,  O. 

aass  SIUCISPONOT^ 
Sab-class  1.  HEXACIllTELLIDA. 
Order  1.  fLYMkCTBA. 

Family  1.  fitn>LKCTELLil>x.— The  spicules  of  (he  deraal 
membrane  are  "daggers"  (Fig.  15  o).  Examples;  Euplee- 
UUa,  Owen ;  SalMoiu,  E.  Sch. ;  HabrodMfnm,  W.  T. 

Family  2.  Asooitbicatida. — The  dermal  apionles  u<e 
"l^nnalt"  [Fie.  1^  d.  £»unpl«:  JaeoMMa,  8.  Kent; 
SgmpageUa,  0.  S. ;  Giulophaufi,  Schulse. 

Family  3.  HvAiANiCMATiDA.— The  dermal  spicnles  are 
iiinnuUandamphidlaks(Fig.l5(I).  Example:  Hyaiaiima, 
Gray. 

FaiBily4.  fRosBELtDX,— 'niedennalroicalesaregomphi, 
■taori  (Fig.  16  /),  and  ozena.  Examples:  StmeOa,  Crtr. ; 
CnOtTWnorpha,  Gny;  Aitloduma,  E.  Sch. 

nunily  5.  *Recbptaculi D A,  Hiude. — Hie  distal  lay  of 
the  dermal  stHcalca  is  expanded  horixontally  into  a  poly- 
gonal plate.   Example;  * JeagrfaowHtei, Deft. 

Order  g.  tVOmmXA. 
SuhHjTderl.  XmCimTASXA. 
Uncinate  Bpicnles  are  present. 

Tribes.  Olavvlabia. 
ClavnlsB  (Hg.  16  e)  are  present. 

nunily  1.  Faksbipx.— Characten  those  of  the  tribe. 
Example :  Farrta,  Bwh. 

Tribe  b.  SoorttLABiA. 
The  dermal  ndcalea  are  soopnlarin  (Fig.  16  &). 
Family  1.  fEVRBTiDX.— Branched  anastomoeing  tabea, 

or  goblet-shaped,  with  lateral  ontleta.  Examples:  EwrOe, 
Marshall ;  PeriphrngeUa,  Marshall :  LvfrogeUa,  Schulse. 

Family  2.  tlM[BLLrrroNiD.£.— Tabular  or  goblet^haped, 
with  hoo^^omb-lifce  walls.  I^miple :  Aphroem^, 
Gray. 

Family  3.  tOHONXLASKATiD^.— Flat  or  beaker-sfa^ied  ; 
straight  ftmael-shaped  canals  perforating  the  wall  parpeu- 
dlculariy  and  opening  laterally  on  each  side.  Example : 
Okene/onta,  Bcfaulxe. 


Family  4.  fVoLVtlLiKiDA. — Tabalar,  goblet^haped,  or 
massive ;  crooked  eanals  more  or  less  irregnlai  in  their 
course.    Examples:  Wrfpuiwia,  Schalae ;  Fi^dingia,  B.  KauL 

Family  S.  SciiUOTHAMNiDX. — Aiboreacent  body;  par- 
fotated  at  tha  eods  and  aides  by  round  nacrow  radisfing 
canals.   Example:  ftlersttanmiH,  Hanhall. 

Sah-order  2.  INERMIA, 

Dietgoniita  without  nnelnati,  elavuUe,  or  seopalariB. 

Family  1.  t^i^iiiUDS.— Diepnsaed  cop4haped ;  a  esm- 
plex  fblding  of  tiie  wall  prodooss  lateral  ex  current  tobea. 
Example :  MMtuia,  Oray. 

Family  2.  tDactylocalyciI)^.— Oobletwihaped  or  pate- 
rifona  with  a  thi<^  wall  oonnstlng  of  numerons  panllel 
anastomosing  tube&  of  nnlform  breadth,  whieh  terminats 
at  the  same  level  within  and  witiioul  Examples:  Dae^^ 
eaim,  Gray ;  Sdtroplegna,  O.  S. ;  MargariUHia,  0.  S. 

Family  3.  tEuRYPLBOMATiDj(.--G«blet-«haped  or  re- 
sembling ear-shaped  saucers;  the  wall  deeply  fdded  longi- 
tudinally 90  as  to  preduoe  a  nnmber  of  diehotonteiialj 
biMcfaed  oanals  or  covered-in  grooves.  Example:  Ary> 
pltgma,  Schulse. 

Family  4.  tAOLOcYvrtDs.— Of  massive  rounded  form, 
with  an  axial  cavity ;  wall  consisting  of  a  system  of  ob- 
scurely radiating  anastomosing  tubes  and  intervening  Inter- 
canals;  both  inter-canals  and  the  external  terminations  of 
the  tabes  are  covered  by  a  thin  membrane,  which  Is  per- 
forated by  slit-like  openlugs  over  the  lumtna  of  the  tube^ 
and  thus  assdmes  asieve-Hke  character.  Examples :  jlalfv 
qrXw,  Schulse;  QratMpon^,  Roemer. 

This  arrangement  of  the  Hexactin^ida  Is  taken  from  Uie 
latest  work  on  tfae  snhject,  Scbulze's  Pninnnary  Report  on 
the  "  Challmger  "•HtxadmeUida.  The  reference  of  fossil  forms 
to  the  fiimiliea  here  instituted  is  rendered  difficult  by  the 
disappearance  of  the  requisite  "  guiding  "  spicules  in  tbe^- 
cesB  of  mineralisation.  A  revision  of  the  fossil  &milies  to 
bring  them  into  harmony  with  the  recent  has  oertainly  been 
rendered  necessary,  bat  this  la  too  large  a  task  to  nndertsks 
in  this  plaee. 

Sub-class  U.  DE>C08F0NGL£. 

Tribe  S.  MOKAXONIDA. 

Order  1.  KOKAZOVA. 

Family  1.  TaTHYiD.s. — Skeleton  consisting  of  radiately 
arranged  strongylozeas  (except  in  the  genus  ChondriUa, 
which  is  without  megasderes)  and  large  ntherasters.  The 
ectosome  is  a  thick  flbroos  cortex.  Example:  3MJ^M,Xjnk.; 
CftoHdriUa,  O.  S. 

Family  2.  Polthastidx.— Skeleton  consisting  of  styles 
radiately  arranged  and  cortical  tylostyles.  The  oscules  in 
many  cas«  open  at  the  ends  of  long  papiUie.  Examples: 
Palumtutia,  Bwk.;  Tkeeaphora.O.S.;  Tricfiotiemmn,  So-n. 

Family  3,  Subsbitid^. — Skeleton  consisting  of  strongy- 
late  or  tylotate  styles,  arranged  to  form  a  felt.  Tlie  flesh 
spicules  when  present  are  usually  microrabds  or  aplrasters. 
Examples:  Suberites,  Kardo;  C/iema,  Gran t ;  i^terton,  Schle- 
gel. 

Family  4.  Desuacidonid^.— The  flesh  spicules  are 
cymbas.  Examples:  EgwrsOs,  Vosm. ;  Danuuidon,  Bwk.; 
Cladorkha,  Sars. 

Family  5.  tHALlcHoVDHiDJE.— The  flesh  spicules  when 
present  are  never  cymbas.  Examples;  SaHchondria,  FI.; 
Bffniera,  0.  S. :  Chalina,  Bwk. ;  *Pharetrogpohgia,  Soil. 

Family  6.  Ectyonipx.— The  skeleton  consists  of  fibres 
echinated  by  pn^ecting  spicules.  Examples:  Plocasua, 
O.  S. ;  Ectgim,  Gray ;  Clalhria,  O.  S. 

Family  7.  fSpONOlLLTD*.— JTaZicAondrtdic  which  are  re- 
produced bot^  sexually  and  by  statoblasts.  Habitat  fresh- 
water. Examples :  SpongSlei,  Lmk. ;  ^hydatia,  Lmk. ;  Par- 
fiuda,  Crtr. ;  ntamolefnn,  Uaishall.* 

The  foregoing  classification  Is  purely  provisiaial;  tiie 
group  requires  a  complete  revision. 

Orders.  CEBAT08A. 

Family  1.  Dabwinbllid^. — Canal  system  of  the  eury- 
pyloufl  Bhagon  type.  Flagellated  chambers,  pouch-shaped, 
large ;  the  surrounding  coUenohyme  not  granular.  Homy 
fibres  with  a  thirk  core.  Examples:  Darwindla,  Frits 
Miiller;  AplynUa,  F.  E.  S.;  lanthella,  Gray. 

Family  2.  Spoxoelidx. — Canal  system  as  in  the  Dor- 
wineUidse,  but  the  flagellated  chambers  more  or  less  spheri- 
cal. Horny  fibres  with  a  thin  core,  and  usually  oontaining 
foreign  enclosures.  Examples :  Velhiea,  Vosm. ;  Flponi/elia, 
Nardo ;  Psamnoclema,  Maishall ;  Pmmvwpemwia,  Marshall. 

Family  3.  SPONOID^.—Caaal  system  aphodal.  Cbambeix 

1  Freshwater  sponges  without  statoblasts  are  excluded  from 
this  flunily,  and  left  Ibr  dtitrlbutlon  ommigst  allied  marina 
genera. 
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BRial]  and  spherical;  aarroanding  collenchyme  gnnalar. 
Fibres  with  a  thio  core.  Examples:  Eugponfiia,  Bnmn; 
Oofdnoderma,  Crtr. ;  Phyiloipongia,  Ehlers. 

E^Hy4.  Aplybinid^— Canal  system  diplodal;  cotlen- 
ehyme  snnoanding  the  Sagellated  chambers  densely  granu- 
lar.  Fibres  with  a  thick  core.  Examples :  Lt^ffaria,  Dach. 
and  Mich, ;  Verongia,  Bwk. ;  Aplytma,  Nardo. 

The  species  of  sponge  in  common  use  are  three :  Eiupon- 
gia  offidnalia  (Linn.),  »ie  fine  Turkey  or  Levant  sponge;  E. 
timMca  (O.  S),  the  hard  Zimooca  sponge ;  and  Bippo»po»gia 
equina  (O.  S.),  the  horse  sponge  or  common  bath  sponge. 
The  genus  Euspongia  is  distingniahed  by  the  regular  de- 
velopment of  the  skeletal  network  throngbout  the  body, 
its  narrow  meshes,  scarcely  or  not  at  all  vlsiole  to  tite  D^ed 
eye,  and  the  regular  radiate  arrangement  of  its  chief  flbres, 
Hippoipongia  is  diattugalshed  by  the  thinness  of  its  fibres 
and  the  iMyrinthio  eharauter  of  the  choanosome  beneath 
the  skin.  As  a  consequence  its  chief  flbres  have  no  regular 
radiate  arrangement.  The  species  of  Euapongia  are  dia- 
tingniehed  as  follows.  In  E.  officmdlit  the  chief  fibres  are 
of  difierest  thicknesses,  irregularly  swollen  at  intervals, 
without  exception  cored  by  sand  grains:  in  E.  nmooaa  they 
are  thinner,  more  regular,  and  almost  itee  from  sand.  In 
E.  offldnalit,  again,  the  uniting  fibres  are  soft,  thin,  and 
elastic;  whilst  in  E.  gimoeea  they  are  denser  and  thicker, 
to  which  difference  the  latter  sponge  owes  its  characteristio 
hardness.  Finally,  the  skeleton  of  E,  offldnaiu  is  of  a  lighter 
color  than  that  of  E,  xmocea.  The  common  batli  sponge 
[Hippotpongia  equina)  baa  almost  always  a  thick  cake-like 
form ;  bat  its  specific  characters  are  not  yet  further  defined. 

Tribe  b.  Tbtbactinbllida. 
Order  1.  OBOEISTIDA. 
Sub-order  1.  BIOMATOPHOBA. 
Tha  mlcroBdexe  is  a  algmaspire. 

Family  1.  Trtillida— The  oharaoteristlo  megasolere  is 

a  protritene.  Canal  sjrstem  in  the  lower  fbmiB  eurypylous, 
in  the  higher  aphodal.  The  ectosome  in  the  simpler  forms 
is  a  dermal  membrane,  in  the  higher  a  highly  differentiated 
oortex.  Exaioples:  3UiIIa,0.S.;  avfljelIa,O.S.{^^ 

Family  2.  Sam  ids.— Tlie  characteristic  megaadere  is  an 
amphltrlnne.    Example:  JSamiu,  Gray. 

Snb-order2.  A8TER0PHOBA. 
The  microaclere  is  an  aster. 

Group  1.  S^iBASTROSA.— A  Bpiraater  is  lunally  present. 

Family  1.  Thrnbida,  Carter.— The  flesh  splonle  is  a 
spiraster.  Canal  system  eurypylous.  Ectosome  not  differ- 
entiated to  form  a  cortex.  Examples:  Thanm,  Gray  [Fig. 
21a,f);P(jecUla8tra  (iVomawio),  Bwk. 

Family  2.  tPACHABTEKLLioa:.— Canal  system  eurypyloos 
In  the  lower,  aphodal  in  the  higher  forms.  Examples :  Pta- 
iorHt,  F.  E.  8. ;  Dereitua,  Gray. 

Group  2.  EuABTROBA.— Spirasters  are  absent. 

Family  1.  tSTELLETTiDa.— Canal  system  aphodal,  bat 
approaching  the  eurypylous  in  the  lower  forms.  The 
cortex  chiefly  consists  of  collenchyme  in  the  lower  forms ; 
in  the  higher  it  !b  highly  differentiated.  Examples:  8td- 
Uittt,  0.  8.  (Fig.  11);  Ancorina,  0.  8.;  ifyriastra,  SolL 

Family  2.  Tbthyid^.— Although  this  family  has  been 
placed  in  the  Mmaxmida,  this  seems  to  be  its  more  natural 
position. 

Group  3.  Stesraktroba.— Astcrraster  is  present,  nsnally 

in  addition  to  a  simple  aster. 

Family  1.  tOEODiNiD*.— The  megascleres  are  partly 
trinnes.  Canal  system  always  aphodal.  Cortex  highly 
differentiated.  Examples :  Oeodi4t,  Lmk.  ( Fig.  21  n) ;  Paeky- 
matiama,  Bwk.  (Fig.  21  c) ;  Oydmitan,  Mnller  (Fig.  10) ;  Erylas, 
Gray. 

Family  2.  Placospongid*.— The  megasclere  is  a  tylo- 
style.   Tritenes  are  absent    Example :  PlacoBpongia,  Gray. 

Sob-order  3.  MICB03CLEB0PHOBA. 
Uicrosderes  only  are  present. 

Family  1.  Plakinidjb,  Schnlze.— Ouial  system  very 
simple,  belonging  to  eurypylous  Hhagon  lype.  Character- 
istic spiculue  caudelabra.  Examples':  Plakina,  F.  E.  8.  (Fig. 
28). 

Family 2.  Corticids.— Cuial  syxtam  aphodal  ordiplodal. 
Mesoderm  a  collenchyme  crowded  with  oval  granular  cells ; 
the  spicules  either  candelabra,  araphltrinnea,  or  txianes, 
frregularlydispersed  in  it.  Example:  Cbrficium,  0. 8.  (Figs- 
8,  21  6). 

Fkmily  S.  Throkbidx.— Ouial  system  diplodal.  Spic- 
ules trichotrinnes.  Example:  Thrombut,  Soil. 

The  Pachastrellida  or  the  Corticidx  are  probably  the  fami- 
lies from  which  the  Tetracladine  Lithistids  have  been  de- 
lved. In  the  TetUlidm  the  dianMiteristic  mIcioBcIere  may 


oeeuionaUy  UA\,  hut  there  is  never  any  dlfflcnlty  In  Ideatl- 
fring  the  sponge  in  this  ease,  as  the  trieenes  are  <tf  a  very 
cnancteristio  form :  the  arms  of  the  protrisenea  axe  slender, 
simple,  and  directed  very  much  forwards,  making  a  veay 
lane  angle  with  the  shaft  Microecleres,  baring  the  fbm 
of  Tittle  globnles,  are  sometimes  present  with  the  ^Igna- 
splres. 

Order  2.  LITHISTIDA,  0. 8. 
Sub-order  1.  TETBACLADINA,  ZltM. 
The  dwmas  are  modified  calthrops  spicnles. 
Family  I.  TktbacladiDjB.— With  the  characters  of  tiie 
sub-order.   Examples :  TheoneUa,  Gray  (Fig.  21  k) ;  i>isB»* 
dermia,  Socage ;  *8iplumia,  Parkinson. 

Sub-order  2.  BHABDOCBEPIDA. 

The  desmas  are  of  various  fomu^  produced  the  grarth 
of  silica  over  a  uniaxial  spicule. 

Family  1.  Meoamobikidx.— The  desmas  are  eompaia- 
tively  large.  Trienes,  asoally  dlchotriienes,  help  to  sap- 
port  the  ectosome.  Miorosclerea  usuaUy  spInBton.  Ex- 
amples: OoraJiitUa,  O.  S. ;  ^BpaMn^ot,  Zittel ;  jtffHHtaH,  Oi 
S. ;  *Doryderv>,ia,  Zittel. 

Family  2.  Hicbohobinida— The  desmas  are  oompaia- 
tively  small.  Trinnes  and  microecleres  are  both  anmBt 
Examples :  Ajtoriea,  Crtr. ;  *VerTH^*a,  ZitteL 

Sab-order  3.  ASOMOCLADINA. 
Desmas  with  a  massive  nncleated  centrum,  ^m  which  a 
variable  nomber  of  arms  (SS)  extend  radiately  (see  fig.  U 
/J.   Examples:  FahifitM,  O. S. ;  *.i<sfyloi]Mii]rta,  Boemer. 

Reproduction  and  Embryology. 
fVesh  individuals  ariae  by  aaexual  semination,  botk 
external  and  internal,  by  fission,  and  oy  true  sexual  re- 
production. 

Fission  is  probably  one  of  the  processea  by  whieh 
compound  sponxes  are  produoed  from 
simple  individuaU.  Artificial  fission  has 
been  praoticed  with  success  in  the  cultjva-  caUoa. 
tion  01  commercial  sponges  for  the  market 
External  gemmation  has  been  observed  in  Tkenea, 
Tethya,  PiAymastia,  and  OsoareUa.  A  mass  of  in- 
difierent  sponge-cells  accumulates  at  some  point  be- 
neath the  akin,  bulges  out,  drops  offj  and  gives  rise  to 
a  new  individual.  Internal  eemmation,  which  results 
in  the  formation  of  a  statoblast,  is  onlv  known  to  oc- 
cur in  the  freshwater  SpongiUidce,  The  statoblaats 
consist  of  a  mass  of  yolk-beaiins  mesoderm  cells,  in- 
vested by  a  ca[»ule,  which  in  EphydoHajiutnatilu  is 
composed  of  an  inner  cuticle  of  spongin  separated 
from  a  similar  outer  layer  by  an  intermediate  zone  of 
amphidisks  and  interapei'sed  protoplasmic  cells.  On 
one  ude  of  the  capsule  is  a  hilum  wliioh  leads  into  the 
interior. 

Their  development  has  recently  been  studied  by  GAtt^ 
with  results  that  confirm  the  conclusions  of  Qnter  (S)  and 
Lieberkuhn  (18).  The  process  commences  with  an  accumn- 
lation  of  amoeboid  cells  within  the  mesoderm  to  form  a 
globuhir  cluster ;  yolk  granules  develop  within  them  espe- 
cially in  those  tfatA  lie  nearer  the  centre.  The  external 
cells  give  rise  to  the  investing  capsules ;  some  resemble 
sponginblasts  and  secrete  the  inner  and  outer  homy  cuticle; 
others  give  rise  to  the  amphidisksand  interspersed  ciells  of  the 
middle  layer.  Under  fovorabte  conditions  the  interior  cells 
creep  out  through  the  pore  of  the  capsule,  and  fbrm  a 
spreading  heap,  which  by  subsequent  differentiation  gives 
rise  to  a  young  SpongHla.  Since  the  f^hwater  sponges  can 
only  be  regarded  as  modified  doBcendanbt  of  ancient  ma- 
rine species  (probably  of  the  family  HalitiumdridM),  we  may 
conuder  the  internal  gemmi><es,  like  the  similar  statoblaati 
of  the  flreshwater  ^yzoa,  as  special  adaptatiooB  to  a 
changed  mode  of  life.  They  appear  primarily  to  serve  a 
protective  purpose,  ensuring  the  persistence  of  the  race, 
since  they  only  appear  in  extreme  climates  on  the  approach 
of  drought,  aud  in  oold  ones  on  the  approach  of  winter. 
As  a  secondary  fbnction  they  serve  for  the  dispersal  of  the 
species;  Home  are  light  enough  to  float  down  a  stream,  bat 
not  too  far,  so  that  ^ere  is  no  danger  of  their  Wing  carried 
to  sea ;  others,  which  are  characterised  by  large  air-cham- 
bers, are  possibly  distribnted  by  the  wind. 

Both  sexual  elements  may  be  formed  in  the  same  in- 
dividual, e.g.,  Oscarella  Jobularu,  Grnntia  raphcutVM, 
and  many  othere  ;  but  even  in  hermaphrodites  one 
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or  other  element  uHually  oocnrs  to  exoess  id  different 
iDdividuals,  bo  that  some  are  predoini- 
nantly  male  and  others  predominantly  fe- 

daction.  male.  Polejaeff  found  only  one  such  male 
form  to  100  female  forms  in  Grantia 

raphanxu.  In  other  sponges — Reniem  fcrtilu,  Eutpon- 


Via.  24.— Bpennfttoso*.  a-h.  Development  of  Rpermatozoa  In 
^eondra  rapAanu*,  hfghl;  magnified ;  A.  mature  spermatozoa. 
After  Folejoeff  (X?92).    J,  A  Eperm  tw)!  in  0»carrlla  lobuinrit 

iXSOO);  k,  an  isolated  mature  itpermatozoon.  After  Bchulze 
X800). 

gia  officinalis — the  aexea  are  distinct.  The  ova  develop 
from  archseocytegor  wandering  amceboid  cells,  which  in- 
crease in  sin  and  acquire  a  store  of  reserve  nourish- 


'Pia.25.~t>eve1opment  nf  BcalGareouBBponKefSi/fMnjfrarapAantu).  a,OTiim  ;  t>,c,  ovum 
aefif^entedi— ^,  as  M^cn  from  above  ;  c.  latemT  view  ;  d.  blaiitosphere  ;  e,  amphtblastula  ; 
f,  nommencetnent  of  the  liivaslnatlon  of  the  flagellated  cells  of  the  amphiblastula;  g, 
nwtniU  anacbed  by  Itx  oval  face  :  young  sponge  (Aecod  itage},— A,  lateral  view  ;  j, 
m»  seen  from  above.   After  Schulze. 

ment  in  the  form  of  yolk  granules;  at  first  they  ex- 
hibit lively  amceboid  movements  but  later  pass  into  a 
f«eting  stage.  The  cavity  of  the  mesoderm  within 
which  they  are  situated  becomes  lined  by  a  jayer  of 
epithelium,  which  may  not  appear,  however,  till  a  late 
stage  of  segmentation.    In  Eutpongia  officiiialU  the 


ova  occar  congregated  in  groups  within  the  mesoderm, 
thus  presenting  an  early  form  of  ovary.  The  Bperma- 
tocoa,  which  also  dcTelop  from  wandering  amoeboid 
cells,  are  minute  bodies  with  an  oval  or  pear-shaped 
head  and  a  loug  vibratile  tail  (Fig.  24  k),  Ekch  amoe- 
boid cell  produces  a  large  number  of  spermatozoa, 
which  occur  in  spherical  clusters  or  sperm-balls.  The 
heads  of  the  spermatoswa,  aa  in  the  Metmna,  are  pro- 
duced from  the  nucleus  of  the  mother-cell,  the  tails 
from  the  surrounding  protoplasm. 

The  development  in  detail  is  upon  two  plans.  In  Qraidia 
raphanxu  (IS]  the  nucleus  of  the  mother-cell  divides  into 
two  (Pig.  24  b) ;  one  of  the  re»alting  daughter  nuclei  un- 
dergoes no  ftaiiher  chancre,  bat  with  a  small  quantity  of 
peripheral  protoplasm  forms  a  "  cover-cell "  to  the  other  or 
primitive  iperm  nucleus  and  its  associated  protoplasm. 
The  sperm  nnclens  repeatedly  divides,  without  involving 
the  surrounding  protoplasm  (Fig.  24  c-/).  The  resulting 
noclei  at  length  cease  to  exhibit  a  nucleolas,  and  become 
directly  transformed  into  the  beads  of  spermatozoa ;  the 
tails  are  appropriated  by  each  head  from  the  common  pro- 
toplasmic residue.  The  mother-cell  in  this  case  under- 
goes no  increase  in  volume  as  development  proceeds,  and  it 
is  not  enclosed  within  an  "endothelial"  layer.  lo  the 
second  and  apparently  more  ut>ual  case  (80)  no  "  cover-cell " 
is  formed,  but  the  motber-cell  divides  and  subdivides,  pro- 
toplasm as  well  as  nuclei,  till  a  vast  number  of  minute  cells 
results ;  the  nucleus  of  each  becomes  the  bead  of  a  sper- 
matozoon and  the  protoplasm  its  tail.  In  this  case  the 
sperm-ball  does  increase  in  bulk;  it 
grows  as  it  develops,  and  the  cavity 
containing  It  ttecomes  lined  by  epithe- 
lium, or  so-called  "  endothelium  "  (Fig. 

24  j).  No  doubt  (IS)  the  development 
of  the  epithelium  stands  is  direct  phy- 
siological connection  with  the  growth 
of  the  sperm-ball. 

Obscure  as  are  the  details  of  this 
subject,  sufficient  is 
known  to  enable  us  to  Embryology, 
make  out  two  chief 
types  of  development.  One,  com- 
mon amongst  the  calcareous  sponger, 
and  possibly  occurring  in  a  single 
genus  (Cummma)  of  the  Micronnix- 
tictora,  is  characterized  by  what  is 
known  as  the  "  amphiblastula ", 
stage ;  the  other,  widely  spread 
amongst  the  Micromastictora  (^f- 
nicm,  Degnutcidon,  Eusponai'i, 
Spongdia,  AplmiUa,  OicardlaS,  is 
characterized  by  a  "  planula ' ' 
stage. 

The  first  has  been  most  thoroughly 
investigated  in  Grantia  raphatau  by 
Schulze  (SO).  The  ovum  by  repeated 
Begmoutation  gives  rise  to  a  hollow  vesi- 
cle, the  wall  of  which  is  formed  by  a 
siogle  layer  of  cells — blaatotpk«re  (Fig. 

25  d).  Eight  cells  at  one  pole  of  the 
blastosphere  now  become  differentiated 
from  the  rest;  they  remain  rounded 
in  form,  comparatively  large,  and  be- 
come filled  with  granules  (stored  nutri- 
ment), tvhile  the  others,  rapidly  mul- 
tiplying by  division,  become  small, 
clear,  columnar,  and  flagellated.  By 
further  change  the  embryo  becomes 
egg-shaped;  the  granular  cells,  now 
increased  in  number  to  thirty-two, 
form  the  brooder  end,  and  the  nurae- 
rous  small  flagt;llat«-d  cells  the  smaller 
end.  Of  the  granular  cells  sixteen  are 
arranged  in  an  equatorial  girdle  adjoin- 
ing the  flagellate  cells,  A  blastosphere 
thus  differentiated  into  two  halve« 
composed  of  different  cells  is  known 
as  an  amphiblaalula.    The  amphiblas- 

tula  (Fig.  25  0)  now  perforates  the  maternal  tissue,  and 
Is  borne  along  an  excurrent  canal  to  the  oscule,  where  it  is 
discharged  to  the  exterior  and  swims  about  in  a  whirling 
lively  dance.  It  then  assumes  a  more  spherical  form,  a 
change  premonitory  of  the  next  most  remarkable  phase 
of  its  career.  In  this  the  flagellated  layer  becomes  flat- 
tened, depreflsed,  and  finally  invaginated  within  the  hem* 
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iiphere  of  gnnalu:  cella,  ta  tbe  ioner  £ue  of  which  it 
^^ifiB  iteeUr,  tbiH  entirely  obliterating  the  cleavage 
csvitf,  but  bj  the  same  procese  orlgiimtiog  another  (the 
invagiaatioQ  cavity)  at  its  ezpeuse  (Fig.  25/).  The  tvo- 
layered  sac  thoe  prodoced  is  a  paragattndu ;  it«  oater  layer, 
known  as  the  mbUut.  gives  rise  to  the  ectoderm,  the  ianer 
layer  or  hypoblast  to  the  endoderm.  The  paragastmla 
next  becomes  somewhat  beebive-abaped,  and  the  moatb  of 
the  panigaBtric  cavity  is  diminiahed  Id  eise  by  an  ingrowth 
of  the  granular  cella  around  its  margin.  The  larva  now 
settles  moutb  dowuwardt>  on  some  fiiied  object,  and  ex- 
changes a  free  for  a  fixed  mul  stationary  existence  (Fig. 25 ffl. 
Thti  grannlar  cells  completely  obliterate  the  original  montb, 
and  grow  along  their  outer  edge  over  the  surface  of  attach- 
ment iu  irregular  ps^udopodial  proceaaes,  which  secure  the 
young  sponge  firmly  to  its  seat  (Fig.  25  h).  The  granular 
eelU  now  become  almost  transparent,  owing  to  the  exbs4is- 


PiG.  26.— Development  of  a  Demoapongla  (Plakina  monolopha).  a,  planula  {the  central 
partshould  besbaded).  b,8eclluii  through  sidcofplaiiula;  fc,  flagellated  cells  their 
Bagella:coi,ctenobla.si.  c,  Attached  KB*irula  (the  paragaster  is  formed  byflssion).  d.Sec- 
tlon  across  the  foreguiiig,  f,  Young  sponge  (Ithagou).  /,  Part  of  a  section  through  ftilly 
grown  sponge :  iheattachi-d  basal  layer  Is  the  hypomere :  the  spongomere  Is  folded  so 
as  to  produce  mcurrent  and  excurrent  canals ;  the  canal  system  Is  eurypylom ;  or, 
ova  (a segmented  ovum  lies  between  twoof  them) ;  bl,  blastospheres.  After  Schulze. 


Should  Schalu  be  correct  In  deriving  the  sponges  tnm  the 
OelerUara,  it  is  probable  that  tbe  reversal  of  the  Ccelenterate 
history  as  exemplified  In  the  last  two  events  will  furaidli 
an  explanation  of  the  remarkable  divergencife  which  di»- 
tingtiish  tbe  two  phyla.  Tbe  bistOTT  of  the  second  er 
planula  type  has  been  tbarovghly  worked  out  by  Schuize 
(90)  in  a  little  iocrnatlng  TetraetineUid  sponge  (I^aiina 
motiolopka,  Schuize).  The  ovum  by  regular  segmentation 
produces  a  blastosphere,  the  blastomeres  of  which  increase 
in  namberbyftarther  subdivision  till  they  become  conTerted 
into  hyaline  cylindrical  Oa^Ilated  cells  (Fig.  36/).  Thas 
a  blastosphere  is  produced  consisting  wholly  of  similar 
flagellated  cells.  It  becomes  egg-shaped,  and,  hitherto 
colorless,  assamee  a  rose-red  tint,  which  is  deepest  over  the 
smaller  end.  The  larva  (now  a  plannla,  Fig.  26  a,  by  the 
filling  in  of  the  central  cavity)  escapes  from  the  parent  and 
swims  about  broad  end  foremost.  In  this  stage  tbin  sections 
show  that  the  cleavage  cavity  Is  obliter- 
ated, its  place  being  occupied  by  a  mass  of 
granular  gelatinous  material  containing 
nuclei  (Fig.  26  b.).  In  from  one  to  three 
days  after  hatching  tbe  larva  becomes 
attached.  It  then  spreads  out  into  a  con- 
vex mas,  and  a  cavity  is  prodnced  within 
it  by  the  splitting  of  uie  central  jelly 
(Fig.  26,  e,  d ;  compare  Etuope  and  othcra 
amongst  the  Ctslenteratea).  This  cavity 
becomes  lined  by  short  cylindrical  cells 
(endoderm),  while  tbe  flagellated  eelbt  of 
the  exterior  lose  their  fiagella  and  become 
converted  into  pinuacocytes  (ectoderm). 
Thn  gelatinous  material  left  between  tbe 
two  layers  now  formed  acquires  the  char- 
acters of  tme  coUenchyme  and  thus  be- 
comes the  mesoderm.  Tbe  endoderm 
then  sends  off  into  the  mesoderm,  as  buds, 
rounded  chambera,  which  communicate 
with  tbe  paraga^ric  cavity  by  a  wide 
mouth  and  with  the  exterior  by  small 
pores  (Fig.  36«).  An  oscole  is  formed 
later,  and  the  sponge  enters  upon  the  Bha- 
gon  pbaae.  Subsequent  foldings  of  tbe 
sponge-wall  give  rise  to  a  very  simple 
canal  system  (Fig.  26/).  In  addition  to 
these  two  well-ascertained  modes  of  de- 
velopment othen  have  been  described 
which  at  present  appear  aberrant..  In 
Oicarella  Uhularis,  O.  8,  (27),  a  carious 
series  of  early  developmental  changes  re- 
sults in  the  formation  of  an  irregular 
paragastrula,  the  walls  of  which  become 
folded  (while  still  witiiiu  tbe  purenc 
sponge)  in  a  complex  fashion,  so  as  to  pro- 
duce a  form  in  which  the  incurrent  and 
excurrent  canals  appear  to  be  already 
sketched  out  before  the  flagellated  cham- 
bers are  differentittted  off.  In  BpongUla 
Odtte  describes  the  ectoderm  as  bw:omiag 
entirely  lost  on  the  attachment  of  the 
larva,  so  that  tbe  future  sponge  proceeds 
fh>m  the  endoderm  alone.  As  Spongitla, 
however,  is  a  freshwater  form,  anomalies 
in  its  development  (which  remind  tis  of 
those  in  the  development  of  tbe  fre«h> 
water  Hydra)  might  almost  be  expected. 


tion  of  the  yolk  granules,  and  allow  the  hypoblast  within 


quadri-radiate  spiC' 
ulea.  The  larva  now  elongates  into  a  somewhat  cylindrical 
form;  the  distal  end  flattcus;  and  an  oscule  opens  in  \ta 
midst.  Pores  open  in  the  walls;  the  eudodermal  celts, 
which  had  temporarily  lost  their  fiagella,  reacquire  them, 
at  the  same  time  extending  the  characteristic  coUur.  la 
this  stage  (Fig.  25  Ji,  j)  the  young  sponge  corresponds  to 
a  true  Ascou,  no  trace  of  radial  tubes  being  visible ; 
but  as  they  characterize  the  parent  sponge  ^ey  must 
arise  later,  and  thus  we  have  clear  evidence  through 
ontogeny  of  the  development  of  a  Sycon  sponge  from  an 
Ascon. 

The  three  most  striking  features  in  the  history  of  this 
larva  are,  first,  the  ampbiblastula  stage;  next  the  invagina- 
tion of  the  flagellate  cells  within  the  granular,  instead  of 
invagination  in  tbe  reverse  order;  and  third  tbe  attach- 
ment of  the  larva  by  the  oral  instead  of  tbe  aboral  surface. 


Probably  in  no  other  single  f^roup  is 
the  doclrine  of  homoplasy  enunciated 
bjXianlceater  more  tellingly  illustrated 
than  in  the  sponges.    The  independent  de-  Homo- 

plaay. 

the  fol- 
lowing table  ^he  sign  x  shows  independent  eTolutioa 
of  similar  types  of  canal  system  in  aifierent  groupe  : 


Rhagon 

Ascon. 

Sycon. 

Eurj'- 
pylouB. 

Apho- 
aal. 

Dipio- 
dal. 

X 

X 
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Order  Haluareina.... 

X 

X 

X 

X 

... 

X 

X 

X 

X 

Sub 'Order  Micro- 

X 

X 

X 

Ordcr  CkorisliAa  
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X 

*"* 

X 

X 

*" 

Digitized  by 


Google 


SPONGES. 


443 


Id  the  grou  aoatoaiy  of  the  canftl  systein  siviikr 
homoi^y  obtains ;  tfaus,  to  cite  om  case  amoDKat 
flUDT,  a  peculiar  type  of  canal  ayaCem  cfaancteristic 
of  iSwAoNM  (lithistid)  oeosra  abo  in  En^loca  (Hez- 
aetiaalid)i  Schnddtia  (Monazonid),  and  other  appar- 
ency uardated  geoera.    Tbe  d«v%k>pmMt  of  a  eortex 
Im  nkewiu  taken  plaee  independeaur,  baton  p*ndM 
lines,  io  the  S^fomuice^LeuooiudeBf  JVoMoaMma,  TetH- 
Udir,  and  SteU^tidcB.  Calcareous  and  nltdouB  spicules 
have  evidently  an  independent  history,  uid  yet  all  the 
chief  fonas  of  the  former  are  repeated  in  the  latter. 
Quite  as  remarkable  is  the  simiiarity  of  the  indepen- 
dentl;  evohred  homy  spicalee  of  Danoindla  aurea  to 
tbe  qaadri-  and  sex-radiate  silicions  spicules.  We 
hare  now  snfficient  knowledjge  of  the  morphology  and 
evolation  of  the  sponge  to  lumish  the  pn^'sidst  with 
data  for  an  ezplaitation  of  the  skeleton,  at  least  in  its 
loatn  ootlines.  The  obvious  conclusion  from  this  is  that 
variation  does  not  depend  upon  accident,  but  on  the 
operation  of  physical  laws  as  mechanical  in  their  action 
here  as  in  Uie  mineral  world.   Anodier  important 
oonMiiienoe  follows :  if  faomo^asy— ls:,  the  indepen- 
dent evolution  of  similar  stmctnres-Hs  of  such  certain 
and  quite  common  occurrence  in  the  case  of  tbe  sponges, 
it  is  also  to  be  looked  for  tn  other  groups,  ana  poly- 
pbylitie  ongin,  so  fiir  from  bnoft  uiprofaoUe,  is  as 
avAf  an  ooeorrence  as  monopbylitio  ongia. 

I^i/sioiogff  and  jEttohgjf. 
Under  the  head  of  '*  physiology  "  we  have  almost  a 
blank.    At  present  we  do  not  even  know 
what  cells  of  the  sponge  are  primarily  con- 
cerned in  the  ingestion  of  food.    If  a  living 
E^Dge,  SQch  as  Sj>onffilla,  be  fed  with  carmine  for  a 
few  minutes,  then  immersed  in  dilute  osmic  add,  and 
examined  in  thin  sections,  its  flagellated  chambers  are 
found  to  be  all  marked  outasrea  ciroular  patches,  and 
a  doier  inveslig^on  shows  that  the  ohoanooytes,  and 
they  akmei,  bare  invested  the  cannine.   In  this  way 
we  oonfinn  the  earlier  observations  of  Carter  made  by 
teasing  carmine-fed  sponges.   This  might  be  thought 
to  deade  the  question ;  but,  though  it  effectually  dis- 
poses of  Polejaeif 's  argument  that  the  cboanocytes  do 
not  invest  ntitriment  because  mechanical  disadvantages 
(oMteeived  ti  prion)  make  it  impossible,  it  has  not 
proved  a  finiu  solution.    Von  Lendenfeld,  by  feeding 
sponges  such  as  AflyaSla  with  carmine  for  a  longer 
interval — a  quarter  of  an  hour— Sods  that  amoeboid 
ceUs  crowd  aoout  the  sides  and  particularly  the  floor 
of  the  subdermal  cavities,  and  are  soon  loaded  with 
carmiuB  grannies ;  aft«r  a  time  they  wander  away  to 
the  fla^;eliated  chambers  and  Uierc  oast  out  into  the 
ex-oorrent  oanab  the  carmine  they  have  absorfoed, 
apparently  in  an  altered  state.   On  the  other  hand, 
tw  ehoanoeyteB,  though  they  at  first  absorb  tbe  car- 
mine, soon  thrust  it  out,  apparently  in  an  unalt^^d 
BfaUe.   Henoe  Yon  Ijendenfeld  condudes  that  it  is  the 
e^thelinm  of  the  subdermal  cavities  which  is  charged 
with  the  function  of  ingestion,  and  that  the  amoeboid 
0^3  sabeeqnentlv  digest  and  distribute  it,  and  finally 
cast  out  the  worthless  residu^    There  may  be  much 
truth  in  this  view,  but  it  requires  to  be  flupp<»led  by 
further  evklenoe.    (I)  Sufficient  proof  is  no4;  adduced 
to  show  that  the  carmine  granules  expelled  from  the 
amoeboid  cells  are  really  more  deooaaposed  than  those 
rejected  by  the  dioanocytes.   (2)  There  is  at  present 
no  woof  that  oarmine  is  a  food,  or  that  if  it  is  ^nges 
will  loidity  feed  upon  it   In  either  case  one  would 
expect  the  amoeboid  cells  to  play  the  part  which  they 
perfbrm  in  other  <H)pmism8  and  to  remove  as  soon  as 
poffiible  useless  or  irritant  matter  from  the  surface 
which  it  encumbers ;  at  the  same  time  the  choanocytes,  i 
not  having  found  the  food  to  their  Hking,  would  natu- ' 
raUy  eject  it    f3)  If  the  ohoanocytes  do  not  ingest  | 
food,  how  does  toe  Ascon  feed,  since  in  the  sponge  all  r 
the  pinnacoeytes  are  external  ?  It  is,  however,  a  very  \ 
DOtieeaUe  fact  that,  as  the  organization  of  a  sponge 
UMRWMs  in  complexity,  the  ohoanocytal  layen  beoome  I 


reduced  ia  volume  rdat^ve  to  tbe  whole  bulk  of  the 
individual ;  and  it  is  quite  possible  that  as  histelopoal 
differentiatioii  proeeeda  it  may  be  aooompani«r  by 
physicrfogioal  cUfferentiation  which  relieves  the  ehpano- 
cytes  to  some  extent  of  the  iagestive  pwt  of  their 
labors. 

The  ori^  of  the  sponges  is  to  be  sought  for  among 
the  <^oaiH)flagi^late  Inftuona ;  and  Sftvule 
Kent  has  described  a  oolonial  form  of  this 
group  which  is  suggestively  nmilar  to  a 
sponge.  Its  differences,  however,  are  as  marked  as 
its  resemUances,  and  have  been  suffidently  pointed 
out  by  Schulxe  (23).  Kent  has  called  this  form  iVo- 
teromongia,  a  name  already  made  use  of,  and  fortu- 
nately, as  the  organism  is  not  in  any  sense  a  true 
sponge ;  the  present  writer  proposes,  therefore,  to  call 
it  Savdlia,  in  honor  of  it«  discoverer.  It  consists  of 
choanoflagellate  Jnfiaoria  (see  Protozoa,  vol  ziz.  d. 
882,  Fig. XXL,  15),  half  projectmg  from  and  half 
embedded  in  a  structureless  jelly  or  blastema,  within 
which  other  cells  of  an  amoeboid  character  and  repro- 
ductive funcUon  are  immersed.  I^fessw  Hwtion 
arrives  at  the  generalization  that  eoitjugation  amongst 
the  I^rottaoa  always  takes  place  between  individiuus 
of  the  same  order:  flagellatd  cells  ooi^ugate  with 
flagellate,  amoaboid  widi  amoeboid,  but  never  with 
flagellate ;  ^ile  in  tme  sexual  reproduction  the  ooo- 
jugation  ooours  betweoi  two  individual  cells  in  dif- 
ferent stages  of  their  life  i^cle :  a  flagellate  cell  co^n- 
gates  with  a  resting  amoeboid  cell.  Now  SaviUia 
would  appear  to  be  extremely  near  such  a  true  sexual 
process,  sinoe  the  simultaneous  coexistence  of  cells  is 
two  different  stages  of  life  and  within  easy  reach  of 
each  other — a  neeessary  preliminary,  one  would  think, 
to  the  union — has  already  been  brought  about  That 
coalescence  between  two  different  histological  elements 
should  result  in  products  umilarly  histologically  differ- 
entiated (compare  amphiblastula  iitage  of  (Mlcarea) 
has  in  it  a  certain  fitoeBS,  whidi,  however,  has  still  to 
be  explained.  Tbs  mode  by  which  an  organism  like 
SaviMta  might  become  transformed  into  an  Ascon  can- 
not be  suggestively  outlined  with  any  satisfactory  resuha 
till  our  knovriedge  of  the  embryology  of  sponges  is 
more  advanced.  The  minute  characters  of  the  flagel- 
late cells  of  the  amphiblastula  and  other  sponge  larvse 
are  still  a  subject  for  research.  They  often  possess  a 
neck  or  collum :  but  the  eEistence  of  a  frill  or  collar 
is  di.sputed.  Kent  asserts  that  it  is  present  in  several 
embryos  which  he  figures;  and  Barrois  makes  the 
same  assertion  in  respect  to  the  larva  of  Oseardla,  and 
illustrates  his  description  with  a  figure.  On  the  other 
hand,  Schuize  and  Marahall  both  deny  its  existence, 
and  the  former  attributes  Kent's  observations  to  error. 
One  constant  churacter  theiy  do  possess :  they  are  pro- 
vided with  flagellft  at  some  stage  of  their  existence, 
but  never  with  cilia.  Ciliated  cells,  indeed,  are  un- 
known amongst  the  sponges,  and,  when  pinnacoeytes 
exceptionally  aoqniie  vimtile  filamentSj  as  in  Otea- 
rdla  and  other  sponges,  these  are  invuiably  flagella, 
never  cilia.  An  Ascon  stage  having  been  reached  at 
some  point  in  the  history  of  the  sponges,  the  Sycon 
tubes  and  Rhagon  chambers  would  arise  from  it  by  the 
active  proliferation  of  ohoanocytes  about  regui  lariy 
distributed  centres,  possibly  as  a  result  of  generous 
feeding.  Vosmaer  recognized  as  the  physiological 
cause  of  Sycon  an  extension  of  the  ohoanot^tal  layer. 
Polfnaeff,  relying  on  Von  Iimdenfeld's  experiments 
which  seem  to  prove  that  it  is  the  pinnaooOTtes  and 
not  the  cboanocytes  which  are  concerned  in  the  inges- 
tion of  nutriment,  argues  that,  as  in  Sycon  the  pinna- 
oocytal  layer  is  incr^ised  relatively  to  the  choanocytal, 
we  have  in  this  a  tme  explanation  of  the  transition. 
The  existence  of  Homoderma,  Lfd.,  however,  shows 
that  in  the  first  stage  there  was  not  a  replacement  of 
cboanocytes  by  pinnacoc;ytes,  but  that  this  was  a  sec- 
ondary chance,  following  the  develbpment  of  radial 
tubes,  and  therefore  cannot  be  relied  upon  to  explain 
them.   The  radial  tubes  having  been  ft^ned  by  a  pro> 
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&ferati<Hi  of  bhoaoopftal  oellg,  the  reduotion  of  those 
tioing  the  paragagtnc  cavity  to  pinnaoooytea  would 
follow  in  ooDBequence  of  the  poiBonous  character  of 
the  water  delivered  from  the  radial  tubes  to  the  central 
cavity,  since  this  water  not  only  parts  with  its  dissolved 
oxygen  to  the  choanocytes  it  first  encounters,  but  re- 
ceives from  them  in  exchange  urea,  carbonic  acid,  and 
fsecal  residues.  The  development  uf  suhdermal  cavities 
is  explicable  on  Yon  Lendenfeld's  hypothesis. 

DistHhuiu)}!. 

Oar  knowledge  of  this  subject  is  at  present  but  frag- 
mentary;-we  await  fuller  informatiun  in 
the  remaining  reports  on  the  si)onpes  ob- 
■pua;        tained  by  the  "  Challenger.''  Tne  spon{i;e3 
ore  widely  distributed  through  existing 
seas,  and  freshwater  forms  are  found  in  the  livers  and 
lakes  of  all  continents  except  Australia,  and  in  nnmer- 
Dtts  islands,  including  New  Zealand.    Many  genera 
and  several  species  are  oosmopoUtan,  and  so  are  most 
orders. 

As  instances  of  the  same  species  occurring  ia  widely  re- 
mote localities  we  t«ke  the  following  fVom  Pol^aeff :  %c(jh 
mlicum  is  fimiid  at  the  Bermudas  and  in  the  Philippine 
Islands,  as  also  are  Leitconia  midtiformit  and  Leudlla  uter ; 
^^rcon  rap)umM  occurs  at  Tristan  da  Conba  and  the  Philip- 
ndcb;  H^eropegma  nodaa-^9rdii  and  I^eaconia  dura  at  the 
Bermudas  and  Torres  Straits.  We  do  not  know,  however, 
whether  these  species  are  isolated  in  their  distribution  or 
connected  by  intermediate  localities.  Of  the  Calcarea  about 
eigbty-one  species  have  beea  obtained  from  the  Atlantic, 
tweaty-two  from  the  Pacific,  and  twenty-two  from  the  In- 
dian Ocean  ;  but  these  nnmbers  nodonbt  depend  largely  on 
the  extent  to  which  the  several  oceans  have  been  investi- 
gated, for  the  largest  number  of  species  has  been  found  in  the 
ocean  nearest  home.  Scbnlze  states  that  the  Htxat^ituUida 
brought  homo  by  the  "  Challenger  "  were  obtained  at  sev- 
enteen Atiantio  stations,  twenty-seven  Pacific,  and  nineteen 
in  the  South  Seas.  In  the  last  the  namber  of  species  was 
greatest,  in  the  Atlantic  least.  They  flourish  best  on  a 
bottom  of  diatomaceons  mud.  The  Cdearea  and  OeriUamt 
are  most  abundant  in  shallow  water  and  down  to  40  fathoms, 
but  they  descend  to  from  400  to  450  fathoms.  The  Hetaeti- 
HtUida  are  most  numerous  over  continental  depths,  i.n.,  100 
to  300  fathoms ;  bat  they  extend  downwards  to  over  2500 
fathoms  and  upwards  iuto  shallow  water  (10  to  20  Mhoms). 
The  Uthittida  are  not  saeh  deep-water  forms  as  the  Hezacti- 
ftefftdo,  being  most  numerous  from  10  to  150  fathoms.  Only 
one  or  two  species  have  been  dredged  ^om  depths  greater 
than  400  fathoms,  and  none  ^m  1000  fathoms.  The  Cho- 
riatida  range  from  shallow  water  to  abyssal  depths.'  A 
eharacterlstic  deep^ea  Choristid  genus  is  Tkmea,  Uray  (= 
Wynile  TkmpiHMia,  Wright;  DorvUlia,  Kent).  This  is  most 
fV«qnently  dredged  from  depths  of  from  1000  to  2000  &th- 
onis ;  bnt  it  extends  to  2700  Cathoms  on  the  one  hand  and 
to  100  on  the  other. 

Until  about  1876  one  of  the  chief  obstacles  to  the 
interpretation  of  fussil  sponges  arose  from 
a  singular  mineral  replacement  which  most 
of  them  have  undergone,  leading  to  the  substitution 
of  calcite  for  the  silica  of  which  their  skeletons  were 
originally  composed.  This  change  was  demonstrated 
by  Zittel  (35)  and  Sollas  (24),  and,  though  it  was  at 
first  pronounced  impcssible,  owing  to  objectjons 
founded  on  the  chemical  nature  of  silica,  it  has  since 
become  generally  recognized.  These  obsCTvers  also 
showed  that  the  fossil  sponges  do  not  belong  to  extinct 
typeS;  but  are  assignable  to  existing  orders.  Zittel  in 
adoition  subjected  lar^e  collections  to  a  careful  analj'sis 
and  marshalled  them  into  order  with  remarkable  suc- 
cess. Sinoe  then  several  pidseontoloirists  have  worked 


at  the  sultject, — ^Pdct^  Dunikowski,  and  Hinde  (7), 
who  has  published  a  CatcUogue—yrhK\t  is  much  more 
than  a  catalogue — of  the  sponges  preserved  in  the 
British  Museum.  The  result  of  their  labors  is  in 
general  terms  as  follows  :  Fosul  sponges  are  chiefly 
such  as  from  the  coarseneea  or  oonsistenoy  of  tbeir 
skeletons  would  be  capable  of  [)reserTatiott  in  a  miner- 
alized state.  Ilius  tne  majority  HexactindUda, 
chiefly  Dictaonina ;  Tetractiiidlida,  chiefly  Lithitttda ; 
and  Calcarea,  chiefly  LeuconaritL  Monazonid  sponges 


In  time. 


rarely  occur;  the  most  ancient  is  CUmaaotpangvi, 
Hinde,  found  in  Silurian  rocks.  A  veiy  oommon 
Halichotidroid  sponge  of  this  group  {Pharetroapongia 
itrahani^  Soli)  occurs  in  the  Cambridge  greeiwand ; 
it  owes  its  preeervatjon  to  the  collection  of  its  small 
oxeate  spicules  -into 'dense  flbres.  Tlie  Choristida, 
though  not  so  common  as  the  Lithistids  are  com- 
moner than  the  Monazonids,  particularly  in  Mesoioie 
strata. 

The  distribntiou  of  fossil  sponges  in  the  stratified  systems 
may  be  summarised  as  follows:  Calcarea.— AHBocdBla, 
none.  Heteroeala,  a  Syconid,  In  the  Jurassic  system.  Nn< 
melons  Letiamaria  from  the  Devonian  upwards.  Urxo- 
spONOi^. — None;  not  fitted  for  preservation.  HeXACTI- 
NELLiDA. — Lyaaadna,  from  the  Lower  Cambrian  upwards. 
THetyoniHrt,  commencing  in  the  Silurian ;  most  numerooa 
in  the  Mesozoic  group ;  still  existing.  Monaxonida.. — 
ilomtxona,  from  the  SUurian  upwards.  Ceratoia,  none;  few 
are  fitted  for  preservation.  Tbtbactihellida. — Choriatida, 
from  the  Cfu^boniEerous  upwards ;  most  namerona  in  the 
CrctactMina  system.  Lithittida,  from  the  Silurian  upwards ; 
most  numerous  in  the  Mesozoic  group.  In  ancient  times 
the  Hexactiuellids  and  Litiiistids  seem  not  to  have  been 
so  comparatively  uncommon  in  shallow  water  as  they  are 
at  the  present  day.  Thus,  in  the  Lower  Jnrassic  strata 
of  the  southwest  of  England  we  find  Dictyonine  Hezacti- 
nellids,  Lithistida,  and  Leucoiiariaii  Caicarea  associated 
together  in  a  shelly  breccia  and  in  company  with  littonl 
shells,  such  as  PaMla  and  TVoeAu*.  Several  Paliei»oic 
Uuxactinellids  actually  occur  in  a  flne-grained  sandstone, 
or  the  Chalk,  which  is  tliu  great  mine  of  fossil  sponges, 
we  must  apeak  witti  ejiutiou,  owing  to  the  insufScient  evi* 
donee  as  to  the  depth  at  which  it  was  deposited. 

As  shown  by  ProUraspongia,  the  phylam  of  Uie  spquges 
was  in  existence  in  very  early  Cambrian  times,  and  prob- 
ably much  ijarlier.  Before  the  end  of  the  Silurian  period 
its  main  branchi^s  had  spread  themselves  out,  and,  devel- 
oping fresh  shoots  since  then,  they  have  extended  to 
present  day.  Of  the  offshoots  none  of  higher  value  than 
families  arc  known  to  have  become  extinct,  and  ^  these 
decayed  brandies  there  are  very  few.  The  existonce  in 
modern  seas  of  the  Ascotudte,  which  must  surely  have 
branched  off  very  near  the  base  of  the  stem,  is  another 
carious  instance  of  the  penistenoe  of  simple  types,  whioh 
would  thus  appear  not  to  be  so  vastly  worse  off  in  the 
struggle  for  existence  than  their  more  bigbly  onganiaed 
descendants. 

J}iUio0rapAjf.— A  Iklrly  complete  list  of  works  on  sponges  pub- 
lished before  iSffiwlUbe  found  In  Vooamaer's  article  "Porlfierss," 
In  Bronn's  KloMKn  %md  Ordmmgm,  vol.  U.  CAicy  Tbompnn's 
Oatalofw  Papen  on  Pntoua  tad  Oxleaterata,  m  snll  more  oom- 
plete  list,  extends  to  ISBi. 

The  folIowinKlsa  list  of  works.  Including  thon  referred  to  la 
the  preceding  pases:  {i)  C  Barrols,  ^alnyolotfU  d.  qitutqaa 
Bponget  d.  I.  Mmehe,  Paib,  1876.  (j)  Bowerbank.  A  Wtmoerapk 
Iff  BrUlA  SpoDKladtt.  vols.  l.-lv.,  186i-82  (vol.  fv.  Is  posthumous, 
edited  by  Dr.  NormBn).  (3)  Carter.a  series  of  papers  In  the  Ann. 
and  Xag.  SaU  Hi»t.,  ftom  1847  to  the  proent  time  (1887).  {4)  J. 
Clark,  On  the  Rpongis  cillata  <m  InAisoria  fl^lltua,  18SS.  (i) 
Grant,  Edin.  FVul.  Joum.,  IS26.  (6)  Haeckel.  Manogmphie  d.  Kalk- 
Bekwdmuu,  isn.  (7)Ulndii,A0amogaeifflhe^>onaeti»tlieBtili»k 
Mfiueum.  1SS3.  (8)  Id.,  "On  the  lUeeptaettlilidx."  in  Quart  Jbtim. 
0ml.  Soe.,  xl.795,  1K84.  (9)  Keller,  "Studlen  d.  Orgsnfwtlon  n. 
Entwlckelung  d.  Cballneen,"  In  Sxhr.  /.  win.  Zoot.,  xzxIlL,  ISTSl 
(10)  Kent,  "  notes  on  the  Embryology  of  the  Sponses."  in  Aiul. 
and  Mag.  Nat.  ma.,  1878,  U.  189.  (»)  von  liCndenfiiKl.  "On  Aviv 
rinidK;^la  ZlKhT.f.  mm.  Zoot.,  xxxviil.  (»)  IdV'A  HonogrBpta 
of  Australian  Sponges,"  In  Prae.  JUm  Soe.,  A'.&H'ale«,vols.lK.,x. 


BballtJenaftcAe  Oaehr.,  xvTli.,  188&  (translated  In  Ann.  and  Jf>y. 
Nai.  Hi^).  (is)  Folejaeir, "  On  Sperma  and  Spennatogeneids  in 
Sucandra  raphtmus,"  in  Wf.-jBn-.  Acad.  viu.  ZobL,  SOU  d.  (Tkitar- 
gOcUOraz.  (rC)  ia.,"aMUmger'' S^aimt^aiema^lteB.  Oti 
Id.,  Ditto  on  the  Oeraiota.  1884.  U8}  Ridley,  On  tkrSSoA  CUfacUoN 
qf  the"  Alert."  im.  Jii^Schmldt,  ^geti^  the  Adrlatk  Sea,  lao, 
with  Supplement  1  in  1861.  and  Supplement  *i  in  1866 :  4mHPe>  « 

tif  the  Guff  qflkexico,im.  (aoj  P.  E.  SchuUe,  Investintioos  into 
the  structure  and  development  of  sponges.  In  Zbekr./.  tsim.  ZooL, 
"On  Halaarca,"  vol  xxriil.,  1877;  "On  C^androtidm."  xxlx„ 


On  Plakinidx,"  xxxIt.,  1880 ;  "  On  Oor^Smeanddt^mm,"  xzxT.. 
1881.  {£/)  Id.,  "On  Soft  Parts  otBuptet^Ua  atpavmum,"  in  TVwtt. 
Sov.  Soc  Edin..  xxlz.,  1880.  («)  Id..  PrfUnaaary  Rnart  on  tte 
"ChaUenger"  Hezactlnelltda.  (»)  Id.,  "On  the  Rel^onahlp  of 
the  Sponges  to  the  Otaniuifiagraida."  In  Silx.-Btr.  d.  k.'pmtn.  AInd. 
f.  v>im.  2..  Berlin.  1885,  translated  in  Ann.  amt  Uag.  nS.  HM.,  ISBS. 
Sollas,  "On  Stauronema,"  In  Ann.  and  Xag.  Nat.  BUI.,  six. 


1880-82.    [»b)  Id.,  "The  FUnt-Nodnles  of  the  Trlmznlaghaa 
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Cbalk,"  a.,  tL,  isn.  (rr)  Id.,  "  Development  of  BaUaana  lobu- 
Uai*,"\n  Quart  Jtntrn.  Hid.  Set.,  xzlv.,  1881  [Oi  Id..  "On  rOu- 
Onmidtba  Atumtodadtm;' in  Pmc.It.IrUh  Acad, lv.,lSS6,  (k) 
Id., "  Fbnlcai  Characters  of  Bponse^piculeo,"  In  Proc.  S,  Vw>. 
Sie.,1886,  (jo)  VeMovsky,  "The  Pregnwater  Sponn»  of  Bohe- 
mia," In  Ab)i.  d.  k.  Jtokm.  Akad.  d.  Kte.,  ser.  vi.,  yol.  xll.,  IPSS.  ( j/) 
Vonnaer,  On  Leucandra  aspera  (doctor's  diss.,  Leyden,  1880).  is') 
Id.,  "On  the  Degmaridinidx,"  In  JVofes  Jtom  the  Leuden  Mutam, 
Tol.lL  (jj)  SpongcM  qf  lite  WiUem  Barentt  ^spedUtoa.  ISfti.  {34) 
"PoTi&ne["ln  Bronn's  Klasam  wut  Ordnttivni,  voL  iL,  1882,  and 
still  In  proRreas.  ( ?j)  Zittel,  Btudies  at  fiMOl  mongea.  In  Juh.  d. 
k.  tayer.  Ab(ui.,—Hc3xitli»eUida,  1877;  XKMUIita,  1878;  JUbnaetf- 
MMilauul  Oilcomi.  1ST8. 

Wben  the  living  matter  is  remoTed  from  a  Ceratose 
monge  a  network  of  elastic  horny  fibres,  the  sl^eleton 
or  the  animal,  remains  behind.  This  is  the  sponge 
ci  oommeroe.  Of  such  sponges  the  softest,  finest  in 
tnture,  and  most  Talued  is  the  Turkey  or  Levant 
Bponge,  Euspongia  officinalig,  Lin.  The  other  two 
varieties  are  the  Hippoapongui  equina^  0.  Schmidt, 
and  the  Zimocca  sponge,  Euspongia  zimocca,  0.  S., 
wluch  is  not  so  soft  as  the  others  (see  p.  440  above). 

Alt  three  species  are  found  at  from  2  to  100 
^rfba-      fathoms  along  the  whole  Mediterranean 
coast,  inoluding  its  bays,  gulfs,  and  islands, 
exo^t  the  western  half  of  its  northern  shores  as  far 
as  Venice,  and  the  Balearic  Isles,  Corsica,  Sardinia, 
and  Sicily.   Bath  sponees  occur  around  the  shores 
of  the  Bahamas,  and  less  abundantly  on  the  north 
coast  of  Cuba.    They  are  of  several  kinds,  one  not 
distinguish  able  from  the  fine  Levant  sponge;  others, 
the**^ellow"  and  "hardhead"  varieties,  resemble 
the  Zimooca  spoDge ;  and  of  horse  sponges  there  ap- 1 
pear  tobe  sev^^  varieties,  such  as  the  "  lamb's-wool "  I 
and  the    velvet"  sponge  {Hippoxpouffia  goasypina\ 
aud  H.  meandri/ormig).    The'  fine  bath  sponge  occuts  [ 
on  the  shores  of  Australia  (Torres  Straits,  the  west  1 
ooaflt,  and  Port  Phillip  on  the  south  coast).  A  sponge  \ 
enunentty  adapted  for  bathing  purposes  ( Voncinoderma 
laauginomm,  Crtr. ;  Euspoiigia  matheimu,  Lfd. )  but 
not  yet  brought  into  the  market,  occurs  about  the 
Sootn  Caroline  IslandB,  where  it  is  actually  in  use, 
and  at  Port  Phillip  in  Australia.  The  fine  bath  sponge 
oooan  in  the  North  I^tdfio,  South  Atlantic,  and 
Indian  Ocean&  so  that  its  distribution  is  worid-wide. 
The  methods  employed  to  get  sponges  fVom  the 
bottom  of  the  sea,  where  they  grow  at- 
rbhiog.      tached  to  rocks,  atones,  and  other  objects, 
depend  on  the  depths  from  which  they 
are  to  be  brought.    In  comparatively  shallow  water 
they  may  be  loosened  and  hooked  up  by  a  harpoon  ; 
at  greater  depths,  down  to  30  or  40  fathoms,  they 
are  dived  for;  and  at  de})ths  of  from  50  to  100  fath- 
oms tiie^  are  dredged  with  a  net.     The  method  of 
hazpooniiig  was  the  earliest  practiced,  and  is  sttll  car- 
f^ra  on  in  probably  its'  most  primitive  form  by  the 
Dalmatian  fishermen.   Small  boats  are  used,  manned 
liy  a  single  harpoqner  with  a  boy  to  steer  ;  when,  how- 
erer,  the  expedition  is  to  extend  overnight  the  crew 
is  doubled.    The  harpoon  is  a  five-pronged  fork  with 
a  long  wooden  handle,  and  if  this  is  not  long  enough 
another  harpoon  is  lashed  on  to  it.   The  Greek  fishers 
use  a  large  boat  furnished  with  two  or  three  smaller 
ones  from  which  the  actual  harpooning  is  carried  on  ; 
the  crew  numbers  seven  or  eight.    One  of  the  chief 
difficulties  is  to  see  tlie  bottom  distinctly  through  a 
tzoabled  surface.     The  Dalmatian  fishers  throw  a 
amooth  stone  dipped  in  oil  a  yard  or  so  in  front  of  the 
boat  ;  ttie  stone  scatters  drops  of  oil  as  it  fiies  and  so 
makes  a  smooth  truck  fur  the  "  lookout"  The  Greeks 
use  a  zinc-plate  cylinder  about      feet  long  and  1 
foot  wide,  closed  at  the  lower  end  by  a  plate  of  glass, 
whieb  is  immersed  below  the  surface  of  the  sea ;  on 
looking  through  this  the  bottom  may  be  eleari^  seen 
«ren  in  30.  tiithoma.   This  plan  is  also  adopted  in  the 
BbhamaSr  where  harpooning,  carried  on  after  the 
Ore^  system,  fpyea  employment  to  over  5000  men 
«iid  hoyn. 

The  {oimitive  mediod  of  diving  with  no  other  ap- 


paratus than  a  slab  of  stone  to  serve  as  a  mnker  and 
a  cord  to  communicate  with  the  sur&ce,  is  still  prao- 
tioed  in  the  Mediterranean.  The  diver  carries  a  net 
around  his  nei^  to  hold  the  sponges.  On  reaching 
the  bottom  he  hastily  snatches  up  whatever  sponge  he 
sees.  After  staying  down  as  long  as  he  is  able — an 
intervid  which  varies  from  two  to  at  the  most  three 
minutes — he  tugs  violently  at  the  cord  and  is  rapidly 
drawn  up.  On  entering  the  boat^from  depths  of  25 
fathoms  he  quickly  recovers  from*  the  efiecta  of  his 
plunge  after  a  few  powerful  respirations ;  but  after 
working  at  depths  of  30  to  40  fathoms  or  more,  he 
reaches  the  sumee  in  a  swooning  state.  At  the  be- 
ginning of  the  season  blood  usually  flows  fmm  the 
mouth  and  nose  after  a  descent ;  this  is  regarded  as  a 
symptom  of  good  condition  ;  should  it  be  wanting  the 
diver  will  scarcely  venture  a  second  plunge  for  the 
rest  of  the  season.  The  work  is  severe,  and  frequently 
the  diver  returns  empty-handed  to  the  boat^  Diving 
is  usually  carried  on  in  the  summer  months  ;  in  winter 
it  is  too  cold,  at  all  events  without  a  diving-dress.  The 
ordinaiy  diver's  dress  with  pumping  apparatus  is 
largely  u*«d  by  the  Greeks.  The  diving  is  carried  on 
from  a  ship  manned  by  eight  or  nine  men,  including 
one,  or  rarely  two,  divers.  At  a  depth  of  from  10  to 
15  fathoms  the  diver  can  remain  under  for  an  hour, 
at  greater  depths  up  to  20  fathoms  only  a  few  minute ; 
the  consequences  of  a  longer  stay  are  palsy  of  the 
lower  extremities,  stricture,  and  other  complaints. 
Dredging  is  chiefly  carried  on  along  the  west  coast  of 
Asia  Mmor,  principally  in  winter  after  the  autumn 
storms  have  torn  up  the  seaweeds  covering  the  bottom. 
The  mouth  of  the  dredge  is  6  yards  wide  and  1  yard 
high;  the  net  is  made  of  camel's-hair  cords  of  the 
thickness  of  a  finger,  with  meshes  4  inches  square.  It 
is  drawn  along  the  bottom  by  a  tow-line  attached  to 
the  bowsprit  of  a  sailing  vessel,  or  hauled  in  from  the 
shore. 

Prompted  by  a  sugfECsUon  made  by  Oscar  Schmidt, 
that  sponges  might  be  artificially  propa- 
gated from  cuttings,  the  Italian  Govern- 
ment supplied  ftinds  for  experiments  to  de- 
termine the  feasibility  of  cultivating  sponges  as  an 
industriid  pursuit.  A  stntion  was  established  on  the 
island  of  Lesina,  ofi*  the  Dalmatian  coast,  and  experi- 
ments were  carried  on  there  for  six  years  (1867-72) 
under  the  superintendence  of  Von  Buccich.  The  re- 
sults were  on  the  whole  successful,  but  all  expectations 
of  creating  a  new  source  of  income  for  the  sponge- 
fishers  of  Dalmatia  were  defeated  by  the  hostility  of 
the  fishers  themselves. 

The  details  of  the  methods  of  sponge-farming  as 
practiced  by  Von  Buccich  are  briefly  as  follows :  The 
selected  specimens,  which  should  be  obtained  in  as 
uninjured  a  state  as  possible,  are  placed  on  a  board 
moistened  vrith  sea  water,  and  out  with  a  knife  or  fine 
saw  into  pieces  abont  1  inch  square,  care  being  taken 
to  preserve  the  outer  skin  as  intai^  as  possible.  The 
operation  is  heel  performed  in  winter,  as  exposure  to 
the  air  is  then  far  less  fatal  than  in  summer.  The 
sponge  cuttings  are  then  trepanned  and  skewered  on 
bamboo  rods;  the  rods,  each  bearing  three  cuttings, 
are  secured  in  an  upright  position  between  two  parallel 
board.s,  which  arc  tnen  sunk  to  the  bottom  of  the  sea 
and  weighted  with  stones.  In  choosing  a  siwt  fur  the 
sponge-farm  the  mouths  of  rivers  and  proximity  to 
submarine  springs  must  be  avoided  ;  mud  in  this  ease, 
as  in  that  of  reef-building  corals,  is  fatal.  A  favorable 
situation  is  a  sheltered  i>ay  with  a  rocky  bottom  over- 
grown with  green  seaweed  and  freehened  by  gentle 
waves  and  currents.  So  favored,  the  cuttings  grow  to 
a  sponge  two  or  three  times  their  original  size  in  one 
year,  and  at  the  end  of  five  to  seven  years  are  lam 
enough  for  the  market.  Similar  experiments,  with 
similar  results,  bare  more  recently  been  carried  on  in 
Florida.  The  chief  drawback  to  successful  spon^- 
farming  would  appear  to  be  the  long  interval  whidi 
I  the  oiidtivator  has  to  wait  for  his  first  crop. 
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Aftep  tW  apenge  haa  been  taken  from  the  sea,  tt  is 
PreuftmUoB.  •*P<*®'i***^3irtiilsignsofdeoompo8itioa 
fijT^rket.  aet  ia,  andtbea  wikhont  delay  either  beaten 
with  a  thick  atxk  or  tarodden  by  the  feet  in 
a  strean  of  flowing  wat^  till  Dhe  dun  and  other  soft 
tissues  juro  coaipteti^  removed.  If  this  process  is 
postpoaed  fur  only  a  few  hours  after  the  sponge  has 
been-exposed  a  whole  day  to  the  air,  it  is  almost  impossi- 
ble to  com  pletely  purify  it.  After  cleaning  it  is  axmg 
up  in  the  air  to  Hry,  and'  then  with  others  finally 
pressed  into  bales.  If  not  completedy  dried  before  {Mdc- 
ing  the  sponges  beat orange  ydlow  spots  appear- 
ing on  the  parts  attacked.  The  only  remedy  for  this 
is  to  unpack  the  bale  and  remote  theaffeetedspoDgea. 
The  oraoffe-eolored  spote  prodnaed  by  this  "  pest,  or 

i^olera  '  as  the  Levant  fidiermen'  term  it,  must  not 
booonfounded  with  the  browDiah-red  oolor  which  many 
sponges  naturally  possess,  e^ieraally  near  their  base. 
The  gpongpB  on  reaching  the  wholesale  houses  are  cut 
to  a  oymmetncal  sba^  wd  fiuther  deaned. 


li^t-eolofed  spooges  often  sem  in  diemistaV  shops 
have  been  bleached  hy  chemical  means  whidi  ui^Mir 
their  durability.  Sponges  are  sold  by  weight ;  sand  is 
used  as  an  "adulteration." 

It  is  diffioult  to  obtain  leoeot  statistics  as  to  tlie  ex- 
tent of  the  sponge  trade ;  the  following  table  gtm  s 
snnuaaiy  of  the  sponges  sold  in  Trieste*  the  gieat 
Baropean  sponge  mazket,  in  the  year  1871 : 


DMeriptton  ot  flpopge. 

Export. 

For  Home  Con- 
sutoptfon. 

Value  in 
X. 

Mean 
price  per 
pound. 

Vftlue  in 
£. 

Mean 
prlee  ok 
pound. 

Horse  qtobge—  

£60,000 
20,000 
20,006 
2fi» 

68. 

6«. 

148. 

8l 

£4400 
»C 
960 

6a. 
6s. 
14i. 

Pine  l^viint  epooge-... 
Fine  DilnMd(Hi4ionge 

(W  J,  8.) 


SPONSOR  The  presence  of  some  atritable  spon- 
sor or  sponsors  to  give  the  answers  nqnirsd  uid  under- 
tdce  the  tows  involved  woold  seem  to  be  almost 
essential  to  the  right  administmcion  of  the  sacrament 
of  baptinn,  in  the  case  of  infants  at  least  In  this 
aspect,  however,  ae  in  many  otheis,  the  early  history 
of  the  development,  of  the  rite  of  baptism  remains 
obscure.  The  Greek  word  for  t-be  person  undertakiujg 
this  fhnction  is  avdioxo^,  to  whicbtneliatanmsceptoris 
equK^ent  The  word  "sponsor  "  in  this  ecclesiastical 
sense  occurs  for  the  first  time,  but  incidentallv  only  and 
as  if  it  were  already  long  &miliar,  in  tertallum's 
treatise  Be  Baptigmo  (c.  18),  whese,  arguin;;  that  in 
certain  circurastanoes  baptism  may  conveniently  be 
postponed,  especially  in  the  case  of  little  children,  be 
asks :  '*  For  why  is  it  necessary  that  the  sponsors 
likewise  should  be  throHt  into  danger,  who  l>oth 
themselves  by  reason  of  mortalit>'  may  fail  to  fulfil 
.their  promises,  and  may  also  be  disappointed  h^y  the 
development  of  an  evil  disposition  [in  those  fw  whom 
they  become  sponsors]  ?"  There  is  noUiingto  malu 
it  milikely  that  the  sponsors  here  alluded  to  may  have 
been  in  many  cases  the  actfual  parents,  and  even  in  the 
5th  eentury  it  was  not  fek  to  be  inappropriate  that 
th^  i^ould  be  so  ;  Augustine,  indeed,  m  one  passage 
appears  to  speak  of  it  as  a  matter  of  course  that 
parents  should  bring  their  children  and  answer  for  them 
'  tanquam  fidejuasores  "  (Apw/.  .  .  .  a4  Bonif. ,  ^9>). 
The  comparatively  early  appearance,  )iowever,  of  such 
names  as  enmpatres,  eommatra,  propatre^,  promatres, 
pairini,  »wi/nn<B  is  of  itself  sufficient  evidence,  not  only 
that  the  spoDsorial  relationship  bad  come  to  be  re- 
garded as  a  veiy  close  one,  bub  also  that  it  was  not 
usually  assumed  hy  the  natural  parents.  How  very 
dose  It  was  hdd  te  be  is  shown  by  the  JostiDianian 
prohibition  of  marriage  between  godparents  and  god- 
children. On  the  other  hand,  the  anoientiy  ^owable 
practice  of  parents  becoming  sponsors  for  their  own 
children  seems  to  have  lingered  until  the  9th  centui^, 
when  it  was  at  last  formally  prohibited  by  the  council 
of  Mainz  (813).  For  a  Ion?  time  there  was  no  fixed 
rule  as  to  the  necessary  or  allowable  number  of  spon- 
sors, and  sometimes  the  number  actually  assumed  was 
large.  By  the  council  of  Trent,  however,  it  was 
decreed  that  one  only,  or  at  most  two,  these  not  being 
of  the  same  sex,  should  be  permitted.  The  rubric  of 
the  Church  of  England  according  to  which  "there 
shall  be  for  every  male  child  to  be  baptized  two  god- 
fathers  and  one  godmother,  and  for  eveiy  female  one 
godlhther  and  two  godmothers, "  is  not  (^der  than 
1561 ;  in  the  CafrcAim  the  child  is  taught  to  say  that 
he  received  bis  name  ftom  his  "  god&thers  and  god- 
mothers." At  the  Reformation  the  Lutheran  churches 
retained  godfathers  and  godmothers,  bat  the  Reformed 


churches  reverted  to  what  they  beliered  to  be  t^e  more 
pnmitive  rule,  that  in  ordinary  oiroumBtanoes  this 
fuDction  should  be  undertaken  by  a  child's  proper 
parents.  All  churoheSf  it  may  be  added,  of  course  de- 
mand of  BDonaors  tiiai  they  be  in  fall  commnnion.  Isk 
tbe'Clmren  of  Rome  priests,  monks,  and  nuns  aredis- 
qvalified  from  being  qmiuorB.  either  "because  it 
might  involve  their  entanglement  in  woridly  afiiuT&," 
or  more  probably  becaaae  every  rel^ionahip  of  &tbtf^ 
hood  or  mothemood  is  fhlt  to  be  jn  their  case  inap- 
propriate. 

SPONTINI.  0ASPABO  Luioi  Pacifico  (1774^ 
1651),  dramatic  composer,  was  bom  at  M^olati 
(Ancona)  in  Italy,  14th  November,  1774,  and  edu- 
cated at  the  Conservatorio  de'  Turchint  at  Naples 
under  Sala,  Tritto,  and  SalierL  After  produmng  some 
sucoes^l  operas  at  Borne,  Florence,  Naf^,  and 
Palermo,  he  settled  in  1803  at  Paris.  His  reeeptitm  in 
the  Freoob  capital  was  anything  but  flattering.  His 
fixab  MHBio  ^ora,  Jtdie^  proved  a  fiuhire;  his  seeoad, 
La  Petita  Mtmioik,  waa  hissed.  Undaunted  by  these 
miafortanea,  he  M)aodoned  the  light  and  somewhat 
frivdooB  style  of  his  eariier  works,  and  in  Milton^  a 
one-act  opera  produced  in  1804,  a^eved  areal  Buooess- 
Spontini  henceforth  aimed  at  a  very  higb  ideal,  and 
during  the  remainder  of  bis  life  strove  so  earnestly  t» 
reach  it  that  he  frequently  remodelled  his  paas^es 
five  orsix  times  before  permitting  them  to  be  p^ormed 
in  public,  and  wearied  his  singers  by  introducing  new 
improvements  at  every  rehetursal.  His  first  master- 
piece was  La  VestcUe,  completed  in  1805,  but  kept 
nom  the  stage  through  the  opposition  of  a  jealoos 
clique  until  Idth  December,  1807,  when  it  was  pnh< 
dnced  at  the  Academic,  and  at  onoe  took  rank  with 
the  finest  works  of  its  daasi  The  oomppser'a  aeoMid 
opera,  firdmtatd  Cortes,  waa  received  wiUi  equal  «n- 
tnn«asm  in  1809 ;  but  his  Aird,  Oi^/mpto,  was  mock 
leas  warralj  welcomed  in  1819. 

Spontim  had  been  appointed  in  1810  director  of  the 
Italian  opera ;  but  his  quarrelsome  and  grasping  dis- 
position led  to  his  summary  dismissal  m  1812,  and, 
though  reinstated  in  1814,  he  voluntarily  resigned  his- 
post  soon  afterwards.  He  was  in  fact  very  illfitted  to- 
act  as  director  ;  yet  on  28th  May,  1820,  five  montha 
after  the  &ilnre  of  Ohrmpitiy  he  settled  in  Berlin  by 
invitation  of  Frederick  William  III.,  commiesioned  t* 
saperintend  all  music  performed  at  the  Pmsnan  eomt 
and  compose  two  new  grand  operas,  oc  three  smaller 
ones,  ever^  three  years.  But  he  began  bv  at  once  en- 
broiling  himadf  with  the  intendant,  0»Dnt  BrftbL 
Spontini'B  life  at  Borlin  may  be  beat  described  as  a 
oraseless  Btnigele  for  precedence,  under  circumstaDoea 
which  rendered  its  attainment  impossible  in  the  sense 
in  which  he  deaiied  it.   Yet  he  did  good  laock,  and 
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'did  it  weU.  DU  VeataUti,  Ferdinand  Cortex^  and 
(H^mpia — the  lut  two  entirely  remodelled — were  pro- 
doeecf  with  great  mioeeia  in  1821.  A  new  opera, 
Nourmdhalj  founded  on  Moore's  LaUa  Rookh,  waa 
perfonned  m  1822,  and  another  entitled  Alddor^  in 
1825 ;  and  in  1820  opontini  began  the  oompoBition  of 
■  Agna  von  Hohenetat^en,  a  wok  planned  on  a  grander 
•Bale  than  any  of  his  former  efforts.  Tfae  first  aot  was 
performed  in  1827,  and  the  oomplete  work  in  three  acts 
xraced  the  marriage  of  Piinoe  William  in  1829. 
Thoiwh  the  German  critics  abused  it  bitterly,  Agnes 
von  Hohenttau/en  is  undoubtedly  Spontini's  greatest 
work.  In  brwdth  of  oonception  and  grandeur  of 
sUle  it  ezoeeds  both  JMe  Vestalut  and  Ferdinand 
Cortez,  and  its  details  are  worked  ont  with  untirinx 
oonseientionsness ;  yet  Spontiniwas  utteriy  dtssatisfiea 
with  it,  and  at  once  set  to  work  upon  an  entire  re- 
vision, which  on  its  representation  in  1887  was  in 
many  parts  scarcely  reco^izabte  by  those  who  had 
heard  the  opera  in  its  original  form. 

This  was  his  last  great  work.  He  several  Unws 
began  to  rewrite  his  early  opera,  Milton,  and  contem- 
plated the  treatment  of  uiany  new  subjects,  suoh  as 
Sajmho,  La  GoUre  d  Ackifh,  and  other  classical 
myths,  but  wiUi  no  definite  result.  He  had  never 
been  popular  in  Berlin ;  and  he  has  been  accused  of 
eadeavoring  to  prevent  the  performance  of  Euryan- 
tke,  (^>eron.  Die  Hochzat  de$  Camacho,  Jesstmda, 
Robert  eke  Jhvil,  and  other  works  of  genius,  through 
sheer  envy  of  the  laurels  won  by  their  composers.  Bat 
the  critics  and  reviewers  of  the  period  were  so  closely 
leagued  fov^her  against  him  that  it  is  difficult  to  know 
what  to  bdieve.  After  thedeath  of  Frederick  Wifiiaitt 
III,  in  1840,  Spontini's  conduct  became  so  violent  and 
nuperions  that  in  1842  Frederick  WUliam  IV.  dis- 
miawd  him,  with  power  to  retain  his  titles  and  live 
whttover  he  pleased  in  theeriioymentof  hisfnll  saluy. 
He  elected  to  settle  onoe  more  in  Paris,  after  a  short 
Tisit  to  Italy;  but  beyond  condncting  occasional  per- 
formances of  some  of  his  own  works  he  made  but  few 
attempts  to  keep  his  name  before  the  public  In  1847 
he  revisited  Berlin  and  was  invited  by  the  king  to 
conduct  some  performanoes  daring  the  vrinter.  In 
1848  he  became  deaf.  In  1850  he  retired  to  his  birth- 
place, Mijolati,  and  died  there  on  14tfa  Januaty,  1851, 
oequeathing  all  he  possessed  to  the  poor  of  his  native 
town. 

SPOONBILL.  The  Inrd  now  so  oaDed  wafl  fbrm- 
erlf  known  in  England  as  the  Shovelard  or  Shovelar, 
while  that  which  used  to  bear  the  name  of  Spoon- 
bill, often  amplified  into  Spoon-hUled  Duck,  is  tfae 
Shotkler  (see  vol.  xzi.  p.  882)  of  modern  days — the 
exchuige  of  names  having  been  effected,  as  already 
stated  (loc  ciL ),  about  200  years  ago,  when  the  subject 
of  the  present  notice — the  Platalm  leueorodia  of  Lin- 
naeus  as  well  as  of  recent  writers— was  doubdoBS  far 
better  known  than  now,  since  it  evidently  was,  from 
ancient  documents,  theoonstaotooncomitantof  Herons, 
and  with  them  the  law  attempted  to  protect  it.^  Mr. 
Hartinf?  (Zoohma^  1886,  pp.  81  sea.)  has  cited  a 
casoirom  the  "Year-Book^'^of  14  Hen.  VIII.  (1523), 
wherein  the  then  bishop  of  London  (Cuthbert  Tunstfdl) 
maintained  an  action  of  trespass  agunst  the  tenant  of 
a  close  at  Folham  for  taking  Herons  and  "  Shovelais  *' 
that  naade  their  nests  on  the  trees  therein  growing, 
and  has  also  printed  {Zooloqixt^  1877,  pp.  425  et  aeqJ) 
an  old  document  showing  that  "Shovelars"  bred  in 
certain  woods  in  west  Sussex  in  1570.  Nearly  one 
fanndred  years  Uter  [area  1662)  Sir  Thomas  Browne, 
in  his  Acctnait  of  Birda  found  vi  NorfoJk  (VFbrifcs,  ed. 

»  Nothins;  Bhows  better  the  flitlllty  of  the  old  statutes  for  the 
protection  of  birds  than  the  foct  that  In  15S4  the  taking  of  the 
eggs  of  Heroiu,  Spoonbills  (ghovelars).  Cranes,  Bitterns,  and  Bus- 
tards was  vlaltea  by  a  heavy  penaltv,  while  there  was  none  for 
deatrDjIng  the  parent  birds  In  the  breed Ing^season.  All  of  the 
•pedes  Jttst  named,  except  the  Heron,  have  paifsed  away,  while 
thcpe  is  strong  reason  to  think  that  some  at  least  mlRht  have  sur- 
vived bad  the  principle  of  the  LevMoal  law  (Deut  xxU. «)  been 
JbUowed. 


Wilkin,  iv.  pp.  515,  316),  stated  of  the  Platm  or 
Shouehrd'  liiat  it  fonnorly  "  built  in  the  Hemerie  ai 
Olaxtott  and  Beedhaaa,  now  at  SHnmlay  in  Suffolk.' 
niia  last  is  the  hteet  known  proof  of  the  bnediog  of 
the  species  in  Gnglaod-  but  more  recent  evidence  to 
that  effect  may  be  hoped  for  from  other  sooroes.  That 
the  Spoonbill  was  in  the  fullest  sense  of  the  w(Hd  a 
"native"  of  EngUnd  is  thus  inoontestaUy  shown; 
but  for  man^  yean  past  it  has  only  been  a  more  or 
less  regular  viatant,  though  not  seldom  in  considerable 
numbers,  which  would  doubtless,  if  allowed,  onoe  move 
make  tbeir  home  there ;  but  its  conspicuous  appear- 
aooe  renders  it  an  easy  mark  for  the  greedy  gunner 
and  the  contemptible  colleetor.  What  may  have  been 
the  ease  formerly  is  not  known,  exceiit  that,  according 
to  Belon,  it  nested  in  bis  time  (1555)  in  the  borders  of 
Brittany  and  Poitou ;  but  as  tregards  northwestern 
Europe  it  seems  of  late  years  to  have  l»ed  only  in 
HoUand,  and  there  it  has  been  deprived  by  drainafi:e 
of  its  favorite  resorts,  one  after  the  other,  so  that  it 
must  shortly  become  merely  a  stranger,  except  in  Spain 
or  the  basin  of  the  Danube  and  other  parts  of  south- 
eastern Europe. 

The  Spoonbill  raagee  over  the  greater  part  of  middle  and 
soDthern  Asia,'  and  breeds  abundantly  in  ludia,  as  well  as 
on  aome  of  the  islands  in  tiie  Bed  Sea,  sod  seems  to  be  resi- 
dent tbroDghout  NortJiem  Africa.  In  Boatkera  Africa  its 
place  is  taken  by  an  allied  species  with  red  legs,  P.  ertBUita 
or  tenmrottria,  which  also  goes  to  Madagascar.  Australia 
has  two  other  species,  P.  regia  or  Melanorhynchua,  with  black  • 
bill  and  feet,  and  P.  Jlnvtofs,  in  which  thoee  parts  are  yellow. 
The  very  beautiful  and  wholly  different  P.  oQaja  is  the 
Boeeate  Spoonbill  of  America,  and  is  the  only  one  foaod  on 
thac  conttnent,  the  tropical  or  juxta-tropical  parts  irf  which 
it  inhabtta  The  rich  pink,  deepening  in  aoiaa  parts  into 
crimson,  of  nearly  all  its  plumage,  together  with  the  yel- 
lowish green  of  its  Bare  head  and  its  lake-colored  legs,  suf- 
ficiently marks  this  bird;  bat  all  the  other  apeciea  are 
almost  wholly  elotbed  in  mire  white,  though  the  English 
has,  when  adult,  a  fine  buff  pectoral  hand,  and  the  Bpoon- 
shaped  expanse  of  its  bill  is  yellow,  contrasting  with  the 
black  of  the  oompreeeed  and  basal  portion.  Ite  legs  are  also 
black.  In  the  breeding  season,  a  pMident  tuft  q(  whits 
plumes  further  omamenta  the  head  of  both  sexes,  but  la 
longest  in  the  male.  The  youug  of  the  year  have  the 
primary  quills  dark -colored. 

The  Spoonbills  form  a  natural  group,  Plataia'da, 
allied,  as  before  stated  (Ibis,  vol.  xii.  p.  642),  to  the 
Jbidida;,  and  somewhat  more  distinctly  to  the  Storks 
^ee  Stork), — all  belonging  to  the  PelargmnorjJice  of 
Prof  Huxley.   They  breed  in  societies,  not  only  of 
their  own  kmd,  but  in  omnpany  with  Herons,  either 
on  trees  or  in  reed-beda,  making  large  nests  in  which  are 
^  commonly  laid  four  eggs, — white,  speckled,  streaked, 
or  blotched,  but  never  veiy  closely,  with  light  red. 
Such  Ineeding'Stations  have  been  several  times  de- 
I  scribed,  and  among  the  moremcentaccounts  of  one  of 
j  them  are  those  of  Messrs.  Sclater  and  W.  A.  Forbes 
(/6m,  1877,  p.  412),  and  Mr.  Seebohm  {Zoologist, 
'  1880,  p.  457),  while  a  view  of  another  has  been  at- 
tempted by  Schlegel  (Vo^.  Nedertand,  taf.  xvii.). 
I  The  latest  systematic  revision  of  the  group  is  by  Dr. 
:  Keichenow  {Joum.  fUr  Omithologie,  1877,  pp.  156- 
i  169),  but  his  views  have  not  been  wholly  accepted  in 
'  the  present  article.  (a.  n.) 

SPORADES,  the  islands  "  scattered  "  (as  the  name, 
from  ffirtipetv,  "to  sow,"  imports)  about  the  Gre^ 
Archipelago,  are  distinguished  on  the  one  hand  fnnn 
the  Cydades,  which  are  gronped  around  Deloe,  and  on 
the  other  from  the  islands  attached,  as  it  were,  to  the 
mainland  of  Europe  and  A^  The  distinction  is  not 
in  rather  case  a  veiy  definite  one,  and  hence  both  an- 
cient and  modem  writers  differ  as  to  the  list  of  the 
Sporades.  Details  of  dassification  are  given  by  Bur- 
sian  {Gri'echenlcmd,  ii.  348  eq.).    The  Doric  Sporades 

■  OmltholoKlats  have  been  In  doubt  as  to  the  recognition  of  two 
Bpeclea  from  Japan  described  by  Temmlnck  and  Scblefcel  under 
the  namesofP.ww^/or  and  P.mmor.  Lately  It  haabeeii  Nuggested 
that  the  fbnner  Is  only  the  young  of  P.  leuamOta,  and  the  latter 
the  young  of  the  AnstnUan  P.  rtgia. 
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— Melus  (Melos),'  Pholegandrua,  Siraaos,  Theba, 
Anaphe,  Astypalaefl,  and  Cos — were  by  some  oonmd- 
ered  a  southern  cluster  of  the  Cydadm,  In  modern 
times  the  name  Ssorades  is  more  esp^ally  applied  to 
two  groups — the  Northetn  Sporades,  which  he  north- 
east of  NegropoDt  (Euboea),  along  with  which  they 
oonatitnte  a  nomarchy  of  the  kingdom  of  G^reeoe :  and 
the  Southern  Sporades^  lying  off  the  southwest  of  Asia 
Minor,  and  included  m  the  Turkish  vilayet  of  the 
"Islands  of  the  White  Sea."  The 'Northern  which 
have  altogether  an  area  of  1 80  square  miles  and  a  pop- 
ulation of  13,394  (1879),  comprise  Skiatho,  Khilio- 
dromi  or  Ikos,  Skopelo,  Pelagonisi,  Giura,  Pipari,  and 
Skiro  (ScYROS),  with  their  adjacencies.  The  South- 
em  are  as  follows :  Icaria,  Patmos.  Leros,  Cdymno, 
Astypalaaa  (Stampalia)  Cos  (Stanko),NiajT08,  Tilosor 
Episcopi,  Sime,  Rhalki,  Hhodes,  Crete,  and  a  mul- 
titude of  lesser  isles. 

SPORTS,  The  book  op,  or  more  properly  the  Dec- 
laration OP  Sports,  waa  issued  by  James  I.  in  1617 
on  the  reoommendatioa  of  Thomas  Morton,  bishop 
of  Chester,  for  use  in  Xianoaahire,  where  the  king  on 
his  return  from  Scotland  found  a  ooiifliet  on  the  sub- 
ject of  Sunday  amusements  between  the  Puritans  and 
the  gentry,  many  of  whom  Were  Roman  Catholics. 
Permission  was  given  for  dancing,  archery,  leaping, 
vaulting,  and  other  harmless  recreations,  and  of  hav- 
ing of  May  games,  Whitsun  ales,  and  morris  dances, 
and  the  setting  up  of  May- poles  and  other  sports 
'  therewith  used,  so  as  the  same  may  be  had  in  due  and 
convenient  time  without  impediment  or  neglect  of 
divine  service,  and  that  women  shall  have  leave  to 
carry  rushes  to  church  for  the  decorating  of  it."  On 
the  other  hand,  "  bear  and  bull  baiting,  interludes, 
and  ^at  all  times  in  the  mcane  sort  of  people  by  law 

grohtbitedl  bowling"  were  not  to  be  permitted  on 
unda^  ( WiUuns,  Goneifia,  iv.  483).  In  1618  James 
transmitted  orden  to  the  dergy  of  the  whole  of  Eng- 
land to  read  the  declaration  from  the  pulpit;  but  so 
strong  was  the  opposition  that  he  pmdenUy  withdrew  ' 
his  command  (Wilson,  in  Kennet,  ii.  709;  Fuller, 
Qiurck  Hiatorji,  v.  452).  In  1633  Charles  I.  not  only 
directed  the  republication  of  his  father's  declaration 
(Ritshworth,  ii.  193)  but  insisted  upon  the  reading  of 
it  by  the  clergy.  Many  of  the  clergy  were  punished 
for  refusing  to  obey  the  injunction.  ttTith  the  fall  of 
(Laud  all  attempt  to  enforce  it  necessarily  came  to  an 
end. 

SPOTSWOOD,  or  Spotiswood,  John  (1565- 
1639),  archbishop  of  St.  Andrews,  was  the  son  of  John 
Spotswood,  minister  of  Calderand  "superintendent" 
of  Lothian,  and  was  bom  in  1565.  He  was  educated 
at  Glasgow,  and  suooeeded  his  father  in  the  parish  of 
Calderwhen  but  eightiea  (ears  of  age.  In  1601  he 
attended  Ludowick,  duke  of  Lennox,  as  his  chaplain, 
in  an  embassy  to  the  court  of  France,  and  returned  in 
the  duke's  retinue  through  England.  In  1 603  he  was 
nominatfid  by  the  kiug  to  the  see  of  Glasgow,  but  his 
consecration  (in  Iiondon)  did  not  take  place  until  Octo- 
ber, 1610.  In  1615  he  was  translated  as  suooeesorof 
Gladstanes  to  St.  Andrews,  and  thus  became  primate 
and  metropolitan  of  Scotland.    In  this  capacity  he 

{)resided  in  several  assemblies  of  the  Church  of  Seot- 
and.  At  that  of  Perth,  in  1618,  over  which  he  pre- 
sided, he  used  his  influence  to  obtain  a  reluctant  assent 
to  the  Five  Articles.  He  continued  in  high  esteem 
with  James  VL  and  Charles  I. ,  who  was  orowned  by 
him  in  1633  at  Holyrood.  In  1635  Spotswood  was 
advanced  to  the  cbancellorehip,  bat  the  inpreasing 
strength  of  the  Covenanters  compelled  his  resignatjon 
in  1638.  He  waa  deposed  and  excommunicated  by  the 
Glasgow  assembly  in  that  year ;  charges  affecting  his 
moral  character  were  brought  against  him,  but  no 
attempt  was  made  to  8ul>stantiate  these.  He  died  in 
liOndon  on  26th  December,  1 639.  and  was  buried  in 
Westminster  Abbey. 

1  Hie  tunMfl  of  those  8pDntde«  wblch  are  treated  ander 
lata  faewUngs  are  printed  In  unall  eapitala. 


In  1620  he  published  BeftOatio  Libelli  de  Re^mm  EaMm 
jScoMcomp — an  uuwer  to  a  tract  of  Calderwood,  who  replied 
in  the  Fin^jeuB  sul^oined  to  bis  AUare  Damatoenum.  Tht 
only  other  writing  of  Spotewood  publishod  during  his  llfi». 
time  was  the  sermon  he  preached  at  the  Perth  assemblj. 
His  most  considerable  work  appeared  posthumously— Ti« 
Hislory  of  the  CAurcA  and  8Me  of  Bcotiand,  heginmmg  llu  year 
of  tmr  LardWA  and  oontumed  fa  fk«  miofiher^M  of  jawui 
VL  of  ever  Nmaed  manorjr,  LondtRi,  1655,  foL  It  displaja 
considerable  research  and  sagacity,  and  even  when  d^ing 
with  contemporary  events  gives  a  favorable  iniprcEsioD, 
upon  the  whole,  of  the  author's  candor  and  troth.  An  ap- 
pendix was  afterwards  added  by  Thomas  Kiddleton. 

Spotswood  left  two  sons,— Sir  John  Spotiwoode  of  Daitsw 
in  Fife,  where  the  archbishop  erected  a  charoh  and  bridge, 
which  are  still  extant,  and  Sir  Robert  a  lawyer  cf  great 
learning,  who  becamo  president  of  the  Court  of  Session,  and 
was  oxecuted  in  1616  far  tiding  part  la  the  expedition  of 
Montrose. 

SPpiTISWOODE,  WrLU.\M  (1825-1883),  mathe- 
matician and  ph>'sicist,  was  born  in  London  lltti  Jan- 
uary, 1825.  llis  father,  Andrew  Spottiswoode,  who 
was  descended  from  an  ancient  Scottifili  family,  repre- 
sented Colchester  in  parliament  for  some  year^  and 
in  1831  became  junior  partner  in  the  firm  of  Eyre  ft 
Spottiswoode,  printers.  William  was  educated  at 
I^leham,  Eton,  Harrow,  and  Batliol  College,  Oxford. 
His  bent  for  science  showed  itself  while  he  was  still  a 
schoolboy,  and  indeed  his  removal  fn>m  Eton  to  Har- 
row is  said  to  have  been  occasioned  by  an  accidental 
explosion  which  occurred  whilst  he  was  performing  ao 
experiment  for  his  own  amusement.  At  Harrow  he 
obtained  in  1842  a  Lyon  scholarship,  and  at  Oxford 
in  1845  a  first-claas  in  mathematics,  in  1846  the  junior 
and  in  1847  the  senior  university  mathematical  schol- 
arship. In  1846  Spottiswoode  left  Oxford  to  take  his 
father's  place  in  the  business,  in  which  he  was  engaged 
until  his  death.  In  1847  he  issued  five  pamphlets 
entitled  JfK^i'totwnes  AnahftKOB.^  This  was  his  fint 
publication  of  original  mathematical  work  :  and  from 
this  time  scarcely  a  year  pajned  in  which  he  did  not 
give  to  the  world  nirtber  mathematical  researches. 
In  1856  Spottiswoode  travelled  in  eastern  Bussia.  ana 
in  1860  in  Croatia  and  Hungary ;  of  the  former  expe 
dition  he  has  left  an  interesting  record  entitled  A 
Tarantagiie  Joumeii  throvgh  Eastern  Rtistut  in  Ote 
Autumn  0/  1856  (London,  1857).  In  1870  he  was 
elected  president  of  the  London  Mathematical  So(»ety. 
In  1871  be  began  to  turn  his  attention  to  experimental 
physics,  his  earlier  researches  bearing  upon  the  polar- 
ization of  light  and  his  later  work  upon  the  electrical 
discharge  in  rarefied  gases.  He  wrote  a  popular  trra- 
tise  upon  the  former  subject  for  the  "  Nature  "  strri^s 
(1874).  In  1878  he  was  elected  president  of  the  Brit- 
ish Assodation,  and  in  the  same  year  president  of  the 
Royal  Society,  of  which  he  had  been  a  fialhiw  unce 
1853.  He  died  of  fever  on  27th  June,  1883,  and  was 
bnried  in  Westminster  Abbey. 

As  a  mathematielaa  he  oocnpied  himself  with  many 
brauches  of  his  favorite  science,  more  especially  with  higher 
algebra,  including  the'  theory  of  determinants,  with  thr 
general  calculus  of  symbols,  and  with  the  applicaUon  of 
analysis  to  geometry  and  mechanics.  Th«  follatwing  brirf 
review  of  his  mathematical  work  is  quoted  from  the  obita- 
ary  notice  which  appeared  in  the  Proceedingt  of  t\e  Aofst 
Society,  (vol-  xxxviii.  p.  34):  "The  intereating  series  of 
communications  on  the  contact  of  curves  and  snrfaoes  which 
are  contained  in  the  Pkiloaophieal  Trmuaeti/m»  of  1862  aai 
Bubaequent  years  would  alone  aooonnt  for  the  high  ruk 
he  obtained  as  a  mathematician.  .  .  .  The  mastery  which 
he  had  obtained  over  the  mathematical  gymbola  waa  ss 
complete  that  he  never  shrank  from  the  use  of  cxpresiona 
however  complicated — nay,  the  mors  complicated  uiey  wcm 
the  more  he  seemed  to  revel  in  them — provided  tbey  did 
not  sin  against  the  ruling  spirit  of  all  his  work — symmetry. 
To  a  mind  imbued  with  the  love  of  mathematical  symmetry 
the  study  of  detenDinaatB  had  natarally  every  at  tract  ioa. 
In  1851  Mr.  Spottiswoode  pnblished  in  nie  farm  of  a  paai- 
phlet  an  account  of  some  elementary  theorema  on  the  sob- 
ject.  This  having  fallen  ont  bf  print,  permission  was  Bought 
by  the  editor  of  CVe/Ye  to  reprodace  it  in  the  pages  of  that 
Journal.  Mr.  Spottiswoode  granted  the  request  sad  nndcr- 
took  to  revise  nis  work.   Ilie  sul^eot  had,  however. 
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m  extensivfAy  demlopvd  ia  the  interim  that  it  proved  ne- 
ceasuy  not  merely  to  revise  it  bat  entirely  to  rewrite  the 
work}  which  became  a  memoir  of  116  pages.  To  this,  the 
flnt  etomentary.  treatiBe  oa  determinants,  much  of  the 
lapid  development  of  the  sal^iect  is  due.  The  effect  of  the 
stady  on  Mr.  Spottiswoode's  owa  methods  was  most  pro- 
nounced ;  there  ia  scarcely  a  page  of  his  mathematical 
wiitina  that  doea  not  bristle  with  determinants."  The 
Bi^alSocie^'s  OatalagM  ofSeimtifie  Fapart  (vols.  l.-Tiii.) 
shows  a  liidi  m  40  papers  by  Spottiswoode,  to  which  most  be 
added  aboat  66  more,  the  titles  of  which  have  not  yet  been 
^nted  in  that  tstalogue.  These  were  pablished  priiici- 
inliy  in  the  FkitoBoplucal  Tnmtaetioiu,  iVocMdmyf  »/  the 
Jtsfal  aoOB^^urUdyJemiialefMatkmaHea,  Pneeedbigt  oS 
4W  Iiomlm  JCittaaah'ed  Soet^,  and  Cr^t,  and  one  or  two 
in  the  Bertdtu  of  the  I^s  Academy.   Another  list 

of  his  papers,  arranged  according  to  the  several  Joamals  in 
which  they  originally  appeared,  with  short  notes  open  the 
leas  familiar  memoirs,  is  given  in  NatMn,  voL  zxviL  p  S99. 

SPRAIN.   See  Surqert,  iVj"*- 

SPRAT,  a  marine  fish  {Ohwea  gprattm),  named 
"garvie"  in  Soutland,  one  of  tne  smallest  species  of 
the  genus  Clupea  or  herrings,  rarelv  exceeds  5  inches 
in  length,  and  oocure  in  large  ahoau  on  the  Atlantic 
«oaste  of  Europe.  It  ia  found  also  in  the  southern 
hemisphere,  on  the  coasts  of  Tasmania  and  New  Zea- 
^d,  where,  however,  it  seems  to  be  less  abundant, 
since  its  presenoe  at  the  antipodes  has  been  discoverea 
only  nottitlyf  and  it  does  not  seem  to  be  the  olgeot  of 
«  regular  fishery.  Sprats  ue  very  often  oonfounded 
with  young  henings,  which  they  much  resemble,  but 
<an  always  oe  distinguished  by  the  following  chanu^rs : 
they  do  not  poonss  any  teeth  on  the  palate  (vomer)^ 
like  herrings ;  thur  gill-covers  are  smootJu  without  the 
Tsdiating  striie  wluch  are  found  in  the  ahad  and  the 
pilchard;  the  anal  On  consists  of  from  seventeen  to 
twenty  rays,  and  the  lateral  line  of  forty-seven  or  fort^- 
aight  scales.  The  ventral  fiiu  are  even  with  the  origin 
ot  the  dorsal  fin ;  and  the  spine  counts  of  from  foity- 
jseven  to  forty-nine  vertelnres.  The  sprat  is  one  of  the 
more  important  food-fishes  on  aooount  of  the  immense 
numbers  which  are  caught  when  the  shoals  approach 
the  ooasta  They  are  somewhat  capricious,  however,  as 
li^aidg  the  place  and  time  of  their  appeanuuse,  the 
latter  falling  chiefly  in  the  first  half  of  winter.  They 
.are  caught  with  the  seine  or  with  the  bag-net  in  the 
tide-way.  Large  quantities  are  oonsumed  fresh,  but 
many  are  pickled  or  smoked,  and  others  prenued  like 
Anchovies.  Frequently  the  captures  are  so  brge  that 
the  fish  can  be  used  as  manure  only. 

SPREMBERG,  a  small  town  of  Prassia,  in  the 
-province  of  Brandenburg,  is  situated  about  75  milee  to 
the  southeast  of  Berlin,  partly  on  an  island  in  the 
river  Si>ree  and  partly  on  the  west  bank.  It  carries 
-on  considerable  manufactures  of  woollen  cJoth.  and 
has  greatly  advanced  in  importance  and  population 
^axiee  the  beginning  of  the  19th  century.  Ei^  1885  its 
population  numbered  11,011.  The  only  building  of 
note  is  the  ch&tean,  built  by  a  son  of  Elector  John 
Oeorge  about  the  end  of  the  16th  century. 

SPAENOEL,  KuR-r  (1766-1833),  Oerman  botanist 
Jind  ph;;^ian,  was  bom  on  3d  August,  1766,  atBolde- 
kow  mPomerania.  Hisfather,  a  <^ergyman,  provided 
him  with  a  thorough  education  of  wide  scope ;  and  the 
boy  at  an  early  age  distinguished  himself  as  a  linguist, 
not  only  in  Latin  and  Greek,  but  also  in  Arabia  He 
appeared  as  an  authbr  at  the  ai^e  of  fourteen,  publish- 
ing a  small  work  called  AnleUung  zur  Baianik  Jur 
Iraxunximmer  in  1780.  In  1784  he  commenced  in  the 
-university  of  Halle  to  study  theology  and  medicine, 
bat  soon  relinquished  the  former.  He  graduated  in 
medicine  in  1787.  In  1789  he  was  appointed  an  ex- 
traordinary professor  of  medicine  in  his  alma  mcUer, 
and  in  1795  was  promoted  to  an  ordinary  professorship. 
Ha  devoted  much  of  bis  time  to  medical  work  and  to 
iDvestigations  into  the  history  of  medidne ;  and  he 
published  several  very  valuable  works  in  this  depart- 
ment of  knowledge,  and  made  himself  well  known  as 
one  of  the  ablest  medical  men  in  Germany.  He  held 
4t  fbremost  rank  in  medicine  and  in  botany  as  an  oiigi- 
Vou  XXII.— iiss 


nal  investinitor,  and  in  both  published  works  of  great 
value,  besides  numerous  articles  in  scientific  journals 
and  in  the  proceedings  of  learned  societies.  His  accom- 

Slishments  as  a  linguist  prol>ably,  in  part  at  least, 
etermined  him  in  the  choice  of  the  department  to 
which  he  most  fully  devoted  himself,  and  m  which  he 
stood  facile  princeps.  Among  the  more  important  of  ■ 
his  manj|r  services  to  the  science  of  botany  was  the  part 
he  took  in  awakening  and  stimulating  microscopic  in- 
vestigation into  the  anatom_y  of  the  tissues  of  the 
higher  plants,  though  defei^e  microscopic  appliances 
rendered  the  conolunonB  arrived  at  by  himself  nnreli- 
aUe.  He  also  made  many  improvements  in  the  details 
of  both  the  Linneean  and  the  "  natural "  systems  of 
classification.  His  life  passed  quietly  at  Halle  in  the 
pursuit  of  the  studies  dear  to  bun,  and  in  the  enjoy- 
ment of  the  honors  bestowed  upon  him  by  over  seventy 
learned  societies,  and  also  by  monarons.  Jn  1828 
the  death  of  a  son,  {nofessor  of  surgeiy  atGreifewald, 
was  felt  by  him  very  severely.  He  experienoed  seveml 
apoplectic  afflzuies,  and  died  in  one  on  15th  March,  1833. 

Saljoined  is  a  list  of  the  more  important  of  his  works : 
Bnirag«  zur  OemAiehte  d.  PtilMa,  IIW;  Qaim»  JSefterteAre, 
1788;  Apologia  dt»  Hipp<dcnaes,n^;  Vertuck  mnsr  prmgwui- 
<iMA«ii  GsKlUeUe  der  Arm^aaide,  178e-99:  HamdhA  der 
Aitftobww,  1795-97;  .MjfjtattoiwalMiev,  1800-16  (in  6  vols.) ; 
OetitidUe  der  MeaUxa,  completed  In  1820;  Antiqaitatum 
hotemieantm  specimen,  1796;  Historia  ni  herbarue,  1807-8; 
Antettma  Kmntnim  der  GemSehse,  1B0Z~^,  md  again 
1817-18:  OmAMte  der  £otaiiilb,1817-18;  Van  dem  Bm  md 
der  NiOm-  der  QMSdise,  1612 ;  Flora  HalmtU,  1806-15and  in 
163C ;  Bpeaee  vmbeUiferarum  mbnu  coguitm,  1618 ;  tftme  Eni- 
dednmg  »ro  ganxen  Umfang  der  Pfianzenhunde,  1820-22.  He 
edited  an  edition  of  Llnnnoe's  %if«na  vegetabUnm  in  1824 
and  of  the  Gowra  ptentarum  in  1680.  His  diort  papers  are 
too  namerons  to  be  quoted :  a  list  of  those  in  botany,  from 
1786  onwards,  will  be  fonnd  In  the  Boyal  Society's  OaUegiM 
tf  SrieHiifbt  Ftg^art. 

SFRINOBOK.   See  Ajitklo9e,  vol.  ii.  p.  90. 

SPRINGFIELD,  a  dty  of  the  United  States,  cap- 
ital of  BlinoiSAnd  the  county  seat  of  Sangamon  county, 
185  miles  southwest  of  Chicago  and  95  northeast  of 
St.  Louis,  at  the  intersection  of  the  main  lines  of  the 
Chicago  and  Alton  and  the  Wabash,  St  Louis,  and 
Pacific  Railways.  It  is  situated  in  39°  48'  N.  lat.  and 
89°  33''  W.  long. ,  on  a  plateau  4  miles  south  of  the 
Sangamon  river.  The  State  capitol  (1868-1886)  ia 
constructed  of  Joliet  marble  in  the  form  of  a  Greek 
cross,  with  porticos  of  granite :  it  is  385  feet  long  and 
296  wide,  and  has  a  central  dome  surmounted  by  a 
lantern  with  a  ball  on  the  pinnacle  (360  feet).  _  It  con- 
tains a  general  library,  a  law  lihraiy,  geoliM^  and 
a^oultural  museums,  and  a  memorial  hall  ot  the  Civil 
War,  as  well  as  the  usual  Government  (^ces.  Other 
buildings  cf  note  are  the  United  States  exeouUve  man- 
uon,  custom-house  and  post-office  (1866-68),  and  the 
house  ilwmeriy  ooonpied  by  Lincoln.  In  Oak  lUdge 
cemetery,  adjacent  to  the  oity,  is  the  Uncoln  monu- 
ment (1874),  beneath  which  that  jiresident  was  buried. 
The  monument  designed  by  lArkin  G.  Mead,  consists 
of  a  granite  obelisk,  reaching  a  height  of  98^  feet  from 
the  centre  of  a  spacious  basement  (119i  feet  long  and 
72}  wide),  which  contains  a  catacomb  and  a  memoriid 
hall, — the  latter  a  museum  of  Lineolniana.  A  bronze 
statute  of  I^ncoln  and  four  groups  of  figures  in  bronze, 
symbolizing  the  anny  and  navy  of  the  United  States, 
are  arranged  round  the  foot  of  the  obelisk.  The  town 
has  a  public  library,  two  hospitals,  two  or^anag^ 
and  various  other  charitable  institutions.  Eztensive 
deposits  of  bituminous  coal  occur  in  and  near  Spring- 
field, which  is  the  seat  of  extensive  iron-rolling  mills, 
watoh  ketones,  railway  machine  shops,  plough  works, 
and  woollen,  paper,  and  flour  _mill&  It  is  also  the 
headquarters  of  six  of  the  princnpal  live-stock  sssocia* 
tions  of  the  country.  The  population  was  4533  in 
1850,  9320  in  1860,  17,364  in  1870,  19,743  (1328  col- 
ored) in  1880,  and  in  1887  it  was  estimated  at  25,000. 

Laid  out  in  1622,  Springfield  was  selected  as  State  capitsl 
in  ]fft7,  and  was  niade  a  city  in  1840. 
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SPRINGFIELD-SQUARING  OF  TH£  CIRCLE. 


SPRINGFIELD,  a  city  of  the  United  Sutes,  the 
oonnty  seat  ofHampden  county,  Maasachusetts,  on  (he 
east  bank  of  Connectiout  river,  opposite  West  Spring- 
field, frith  which  it  is  connected  by  road  and  nutwf^ 
bridges.  By  rail  it  is  98  miles  west  by  sontb  of  Bos- 
ton on  the  route  to  Albany,  and  it  forms  a  very  impor- 
tant railway  junction.  The  western  part  of  Springfield 
is  built  on  low  and  level  ground,  the  eastern  on  the 
ascent  IVom  the  river  valley.  The  streets  are  wide  and 
well  shaded  with  elm  and  maple.  A  United  States 
anenal  (founded  1777)  and  armoiy  (1794),  employing 
some  460  hands,  is  the  largest  in  the  TepnbKo.  The 
Springfield  breech-loading:  rifle  of  45  calibre  has  been 
the  regulation  pattero  in  the  United  States  army  since 
1873.  A  pistol-factory,  car-woi^  manufactories  of 
cotton  and  silk  goods,  buttons,  needles,  envelopes, 
paper,  watches,  skates,  and  Invss-work  may  be  men- 
tioned among  the  industrial  establishments.  Theraty 
ball  (1855),  a  Romanesque  building  with  fa  andienoe- 
room  capable  of  holding  2700  persons  ;  the  city  free 
library  (1871),  a  Gothic  Duilding  of  brick,  which  con- 
tains 56,000  volumes  and  a  museum ;  the  granite 
court-house :  the  Roman  Catholio  cathedral  of  St 
Michael ;  Christ  Church,  Episcopal  j  the  Church  of 
the  Unitv,  a  fine  Gh>thio  structure  in  hxowa  stone  ; 
the  South  Congregational  obnxch ;  the  oflfioe  of  the 
Boston  and  Albany  Railroad,  a  maauve  granite  Uook : 
and  the  high  school  are  among  the  chief  tnhiteotnral 
features  of  the  city.  Races  are  held  ia  Hampden 
Park  by  the  river  ride.  The  population  was  15,199 
in  1860,  26,703  in  1870,  33,340  m  1880  (776  colored), 
and  37,577  in  1885. 

^mogfield  was  settled  in  1636  by  William  I^ocfaon  and 
emigr&ats  from  Bozbary,-^the  det«nainmtion  of  the  foaoder 
being  to  limit  tbe  "  town  "  to  forty  or  at  moat  fifty  fiuni- 
liee.  The  Dame  was  at  first  ARawam ;  bnt  the  present  dee- 
iftnatiOD  was  adopted  in  1641  ia  memory  of  Springfield 
(Essex),  PynnbOn's  residence  io  his  native  country,  Eng- 
land, to  which  he  was  obliged  to  return  in  1653  to  escape 
the  clerical  persecution  called  forth  by  his  book  on  the 
MeritoriouM  iViee  of  Our  Bedemptim.  The  town  was  bnmed 
by  tbe  Indians  in  1675 ;  and  in  1787  the  arsenal  was  at- 
tacked by  Shays's  rebels.  The  opening  of  the  Boston  and 
Albany  Bailrood  in  1838  was  the  beginning  of  rapid  devel- 
opment, and  the  town  was  made  a  oity  in  1BS2.  The  man- 
ufaotare  of  firearms  carried  on  here  during  tbe  Civil  War, 
1881-65,  gave  the  cit?  a  great  impulse. 

SPRINGFIELD,  a  city  of  the  United  States, 
county  seat  of  Greene  county,  Missouri,  occupies  a 
pleasant  and  healthy  site  on  the  Ozark  Hills,  238  miles 
by  rail  southwest  of  St.  Louis  by  the  St.  Louis  and 
San  Francisco  Railroad,  which  here  joins  with  the 
Kansas  City,  Fort  Scott,  and  Gulf  Railroad.  Spriuj;- 
field  is  the  cnief  commercial  centre  of  southwest  Mis- 
souri, one  of  the  great  lead  and  sine  mining  dislxicta 
of  the  States.  It  contains  a  number  of  factories  (cot- 
ton, wool,  wagons,  furniture,  tobacco,  etc),  and  is 
tbe  seat  of  a  court-house  and  of  Dniiy  College  (1873), 
which  provides  scientificand  dassical  trtuning  and  has 
a  musical  conservatory  attached.  Tbe  population  was 
5555  in  1870,  6522  in  1880,  and  in  1886  was  estimated 
at  18,00a 

Originally  an  Indian  trading  post  and  fh)ntier  village, 
Springfield  was  incorporated  in  1830  and  began  to  be  a 

firosperoQB  place  at  the  close  of  the  Civil  War,  daring  wbicb 
t  bad  several  times  changed  hands  and  been  the  scene  of 

hostilities. 

SPRINGFIELD,  a  raty  of  tbe  United  States, 
county  seat  of  Clark  county,  Ohio,  lies  at  the  conflu- 
ence of  Mad  river  and  Lagonda  creek  (sub-tributaries 
of  the  Ohio  through  the  Miami),  84  miles  northeast 
of  Cincinnati.  It  has  a  large  trade  in  the  agricultural 
produce  of  the  fertile  and  populous  district  in  which 
It  is  pleasantly  ritoated,  ana  is  the  seat  of  a  very  large 
mann&ctory  of  agricnltural  machinery,  which  turns 
out  75,000  reapers  and  mowers  per  annum,  besides 
grain-iuiUs,  steam-engines,  dder-mills,  and  a  great 
variety  of  articles.  In  1870  the  popidation  of  Uiecify 
was  12,652,  in  1880  20,730  (township,  24,455),  and 


33,484  in  1886.  Among  the  public  institutions  are 
Wittenberg  College  (Lutheran),  founded  in  1845,  and 
a  small  public  library. 

SPRINGS.  See  Geology,  vol.  x.  pp.  199,  269 
so. ,  and  Mineral  Waters,  voL  xvi.  p.  450. 

SPRUCE.    See  Fir,  vol.  ix.  p.  193. 

SPURZHEIM,  Kaspar,  phrenologist,  was  bom  at 
Longwich  near  IVeves  on  3lst  December.  1776,  uul 
died  at  Boston,  United  States,  on  10th  November, 
1832.    See  Phrenolooy,  vol  xvl  p.  858. 

SQUARING  (or  OnADBATUBE)  OF  THE  CIRCLE 
is  the  probl«B  of  finding  a  square  equal  in  area  to  a- 
given  circle.  Like  all  problems,  it  ma^  be  increased 
iQ  difficulty  by  the  imposition  of  restrictions ;  conse- 
quently under  the  deugnation  there  may  be  embraced 
quite  a  variety  of  geometrical  problems.  It  has  to  be 
noted,  however,  that,  when  the  "squaring"  of  the 
circle  is  especially  spoken  of,  it  is  almost  always 
tacitly  assumed  that  tbe  restrictions  are  those  of  toe 
Euclidean  geometry. 

Since  the  area  of  a  oirde  equals  that  of  the  recti- 
lineal ttiangle  whose  base  has  the  same  length  as  the 
circumference  and  whose  altitude  equals  tbe  radius 
J  Archimedes,  KimXov  fthptiet^^  prop.  l),_it  follows  that, 
if  a  straight  tine  could  he-drawn  equal  in  length  to  th& 
dicnmiference,  the  required  square  could  be  fband  fay 
an  ordinary  Eaclidean  construction  ;  also,  it  is  evident 
that,  converselj^i  if  a  square  eqtul  in  area  to  the  circle 
could  be  obtained,  it  would  be  possible  to  draw  a 
straightline  equal  to  the  circumference.  Rectificatifm 
and  quadrature  of  the  circle  have  thus  been,  since  the 
time  of  Archimedes  at  least,  practically  identical  prob- 
lems. Again,  since  the  circuoiferenoes  of  circles  are 
proportional  to  their  diameters — a  proposition  assumed 
to  be  true  from  the  dawn  almost  of  practical  geometry 
— the  rectification  of  the  circle  is  seen  to  be  transform- 
able into  finding  the  ratio  of  the  drcumference  to  the 
diameter.  This  correlative  numerical  problem  and 
the  two  pnrely  ^dometritel  problems  are  inaefHintUr 
connected  histoncally. 

Probably  tbe  eariiest  value  for  the  ratio  was  3.  It 
was  so  ampng  the  Jews  (1  Rings,  vii.  23),  tbe  Babylo- 
nians (Oppert,  Joum.  Axiatique,  August,  1872,  Oe- 
tober,  1874),  the  Chinese  (Biot,  Joum.  Antttiquey 
June,  1841),  and  probably  also  the  Greeks.  Among- 
the  ancnent  Egyntiuis,  as  would  appear  from  a  calcu- 
lation in  the  ilnind  papyrus,  the  number  (t)*,  tie., 
3.16  .  .  .  ,  was  at  one  time  in  use.'  The  first  at- 
tempts to  solve  the  purely  geometrical  problem  appear 
to  have  been  made  by  the  Greeks  (Anaxagoras,  etcX* 
one  of  whom,  Hippocrates,'  doubtless  raised  hopes  of 
a  solution  by  his  quadrature  of  tlie  so-called  fneniKotl 
As  for  Euclid,  it  is  suffiaent  to  recall  the  facte  that  the 
original  author  of  prop.  8  of  book  iv.  had  Mrict  proof  of 
the  ratio  being  <4,  and  the  author  of  prop.  15  of  therm* 
tio  being  >3,  and  to  direct  att»tion  to  the  impoitance 
of  book  X.  on  ineommensnrsbles  and  props.  2  and  16 
of  book  ni.,  vii,  th^  "  circles  are  to  one  anotber  as- 
the  squares  on  their  diameters"  and  that  "in  tbe 
greater  of  two  oonoentrio  circles  a  regular  2R-gon  can 
be  inscribed  which  diall  not  meet  the  circumference  of 
the  less,"  however  nearly  equal  the  circles  may  be. 
With  Archimedes  (287-212  B.c.)  a  notable  aAvwao^ 
was  made.  Taking  the  circumference  as  intermediate 
between  tbe  perimeters  of  the  inscribed  and  the  circum- 
scribed regular  n-gons,  he  showed  that,  the  radius  of 
the  circle  being  given  and  the  perimeter  of  some  par- 
ticular circumscribed  regtilar  polygon  obtainaUe,  tbe 
perimeter  of  the  circumscribed  regular  polygon  of 
double  the  taumber  of  sides  could  be  calcnbted:  that 
the  like  was  true  of  th^  inscribed  polygons ;  and  tbat 

1  Etsenlohr,  £ta  mnO.  flOfiAiicA  d.  ottm  AcoiiiiEr,  fiber*.  «.  m- 
mn,  Leipslc,  1877 ;  Sodet,  BM.  4eAi  Boc  JfoM.  <fe  Fmm,  vLpfk. 

13»-149. 

>  Uankel,  Xar  Gach.  d.  Math,  im  AUhertkuM,  etc.,  chap.  v..  Letp- 
slc.  1874  :  Csntor,  VorUmms/en  fiber  Oeach.  d.  Math.,  i..  Leipslc.  1880 
Tukwiy,  Mem,  de  ta  Sae.,  etc.,  d  .Bordeaux;  AUnwn,  tn  " 
fAna 

■  Tannery,  AtB.  da  Sc.  MUk.,  p],  z.  ziS-22>. 
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wnseqnentJy  a  meaos  was  tliua  afforded  of  approxU 
matdng  to  the  circumference  of  the  circle.  As  a  matter 
of  facts  he  started  with  a  semi-side  AB  of  a  cironm- 
soribed  re^ar  hexagon  meetiDK  the  circle  id  B  (nee 
Kg.  1),  joined  A  and  B  with  O  the  centre,  btaected 
the  <AOB  by  OD,  bo  that  BD  became  the  semi-side 
of  a  cireumscribed  regular  12-gon  ;  then  as  AB :  BO^ 
OA: :  1  :  v'S  :  2  he  sought  an  approximadon  to 
and  found  that  AB :  BO  >  153  : 265.  Next  he  ap- 
plied his  theorem*  BO;f  OA :  AB :  :  OB :  BD  to  cal- 
•  ealate  BD ;  from  this  in  turn  he 
ealonlated*  the  semi-mdeB  of  the 
oircamsoribed  regular  24-gDD,  4^ 
gon,  and  96-gon,  and  so  finally  es- 
tablished for  the  cnrcumaoribed 
i^ular  96-gOQ  that  perimeter: 
diameter  <  3| :  1.  Iq  a  auite 
analogous  manner  he  proved  for 
the  inscribed  regular  96-gon  that  perimeter  :  diameter 
>  3(t :  I.  The  conclusion  from  these  therefore  was 
that  the  ratio  of  circumferenoe  to  diameter  Is  <3f  and 
>3}f.  This  is  a  most  notable  pieoe  of  work  ;  the 
immature  condition  of  arithmetic  at  the  time  was  the 
OD^  real  {Obstacle  preventing  the  evaluation  of  the 
rntio  to  any  d^iree  of  aoonncy  whatever.' 

No  advance  of  any  importanee  was  made  ninn  the 
aehievement  of  Archimedes  until  after  the  revival  of 
learning.   IBs  immediate  successors  may  have  used 
his  method  to  attain  a  greater  degree  of  accuracy,  but 
there  is  very  little  evidence  pointing  in  this  direction. 
Ptolemy  (fi.  127-151),  in  the  Great  Synteiaat,  gives 
3.141552  as  the  ratio  ;*  and  the  Hindus  (c.  500  A.D.), 
who  were  very  probably  indebted  to  the  Greeks,  used 
62832/20000,  that  is,  thenow  familiar  3.1416.*  It  was 
not  until  the  15th  century  that  attention  in  Europe 
began  to  he  once  more  directed  to  the  subject,  and  after 
the  resuscitation  a  considerable  l^nvth  of  time  elapsed 
before  any  proKress  was  made.   The  first  advanoe  in 
aoenracy  was  due  to  a  certain  Adrian,  son  of  Anthony, 
a  native  of  MetE  (1527),  and  father  of  the  better^nown 
Adrian  Metius  of  Alkmaar.  In  refbtation  of  Duchesne 
(Van  der  Eyoke]  he  showed  that  the  ratio  was  OtVc 
and  >  Si\/k,  and  tihutoe  made  the  exceedingly  lucky 
step  of  taUng  a  mean  between  the  two  by  the  quite 
nqjnstifiable  process  of  halving  the  sum  of  the  two 
numerators  ior  a  new  numerator  and  halving  the  sum 
of  the  two  denominators  for  a  new  denominator,  thus 
arriving  at  the  now  well-known  approximation  3^  or 
HI,  whioh^  being  equal  to  3.1415929  .  . .,  is  correct  to 
the  sixth  iraotional  place.'   The  next  to  advance  the 
calculation  was  Yi^te  (De  Yiette^  Yieta),  the  greatest 
mathematicnan  of  his  age.   By  finding  the  perimeter 
of  the  inscribed  and  that  of  the  circumscribed  regular 
polvgoD  of 393216  {U. ,  6X2^^  sides,  he  proved  that  the 
ratio  was  >  3.1416926535  and  <  3.1415926537,  so  that 
its  valao  became  known  (in  1579)  oorrei^y  to  10  frao- 
tional  pUwMB.   The  theorem  for  angle-biaection  vhidi 
Yi^te  used  was  not  that  of  Archimedes,  bat  that 
which  would  now  appear  in  the  form  1  -  cos  *=2  sin' 
With  Yiite,  oy  reason  of  the  advance  in  arith- 
metic, the  style  of  treatment  becomes  more  strictly 
trigonometiiotl ;  indeed,  the  Univencdet  In$pfcttones. 
in  whioh  the  catculatipn  occurs,  would  now  oe  called 
plane  and  spherical  trigonometry,  uid  the  accompany- 
ingOanon  Mathematieug,  a  table  of  sines,  tangents,  and 
secants.*   Further,  in  comparing  the  labors  of  Archi- 
medes and  Yi^te,^  the  effect  of  increased  power  of 
symbolical  expression  isveiynotioeable.  Arcbimedes's 

1  In  modem  trlgnotnetrioal  notatloD,  l+teo<:tan«::l:twi|«. 
■  Tannery.  "SarlaiiMnindDoerclfl(t'ArchlmMe,"in  JOm.... 

CoblmU,  list*. 

«  KBni^2fvtMimt<Bih  Leyden,  1874.  tama  Iqr  BoOet.  FariB, 

1879. 

*  De  Horgan,  art. "  Qtutdntnre  of  the  C^rele,"  in  AylM  Ogdop.; 
Gl^lflher,  Mat.  tff  Math..  11.  po.  11»-1!8,  111.  pp.  77-46  ;  D«  BMW, 
Amm*  AnM^v.  in«t,Lpp.^O-S6,2(»^1. 

•  Vleta,  Opeta  Xath.,  f^yden.  1646;  Marie,  Bid.  da  Sdmeu 
MatM.,  111.  p.  27  tg.,  ParU,  1884.  '* 


process  of  unending  cydes  of  arithmetical  operations 
could  at  best  have  been  expressed  in  his  time  by  a 
"rule"  in  words;  in  the  16th  century  it  could  be  con- 
densed into  a  "formula."  Accordingly  we  find  in 
Yi6te  a  formula  for  the  ratio  of  diameter  to  dnumfer 
enoe,  vis. ,  the  interminate  product^ — 

iv^^r+TTT.  y/i  +  i^i-i-ivi  

From  this  point  onwards,  therefore,  no  knowledge 
whatever  of  geometry  ^as  necessary  in  any  one  who 
aspired  to  determine  the  ratio  to  any  required  degree 
of  accuraoy  :  the  mere  arithmetician's  art  and  length 
of  days  were  the  only  requisites.  Thus  in  connection 
with  the  suliyeot  a  genus  of  workers  became  possible 
who  mi^  be  styled  "jr-computers," — a  name  which, 
ifit  connotes  anything  uncomplimentary,  does  so  be- 
cause  of  the  aJmost  entirely  fruitiess  character  of  their 
labors.  Passing  over  Adnaan  van  Roomen  { Adrianus 
Bomanus)  of  Louvain,  who  published  the  vaioe  of  the 
ratio  correct  to  15  plaoes  m  his  Jdea  MaAanoHixt 
(1593),"  we  come  to  the  notable  computer  Ludolph  van 
Oeulen  (d.  1610),  a  native  of  Clermany,  long  resident 
in  Holland.    His  book,  Van  den  Cfirckd  (Delf,  1596), 

fave  the  ratio  correct  to  20  plaoes,  but  he  continued 
is  calculations  as  long  as  he  lived,  and  his  best  result 
was  published  on  his  tombstone  in  St  Peter's  church, 
Leyden.  The  inscription,  which  is  not  known  to  he 
now  in  existence,'  is  in  part  as  follows : 

.  .  .  Qni  in  vltasnamnlto  labore  oircamferentiae  elr- 
cnli  proximam  xationem  ad  diametnim  invanlt  seqiien' 
tem—  I 
qnando  diameter  est  1 
tnm  cmnli  cireiUnfeTentia  ^ni  est 

314168S6535897932384628433838r7SG0S88 
inXXMOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
et  mlana 

3141S8e6fi86887932384aB643383a7950a89 
IMWOOOOOOOOOOOOOOOOOOOOMXXXKWOOOOO  .  . 

This  gives  the  ratio  correct  to  35  plaoes.  Yan  Gen- 
len's  process  was  essentially  identical  with  that  of 
Yi^te.    Its  numerous  root  extractions  amply  justify 


Up  to  this  point  the  credit  of  most  that  had  been 
done  may  be  set  down  to  Archimedes.  A  new  de- 
parture, however,  was  made  by  Willebnnd  Snell  of 
Lejrdffli  in  his  (^difimtria  published  in  1621.  EDs 
achievement  was  a  dosely  approximate  geometrical 
Bolutirai  of  the  problem  of  redification  (see  fSg.  2). 


FIG.  2. 

AGB  being  a  sanicirde  whose  centre  is  O,  and  AC 
the  arc  to  be  rectified,  he  prodnoed  AB  to  D,  making 
BD  equal  to  the  radios,  joined  DC,  and  produced  it  to 
meet  the  tangent  at  A  in  and  then  his  assertion 
(not  estaUisned  hy  him)  was  that  AE  was  neariy 
equal  to  the  arc  AC,  the  error  being  in  defect  For 
the  purposes  of  the  calculator  a  solution  erring  in  ex- 
cess was  also  required,  and  this  Snell  gave  by  slightly 
vaiTine  the  former  construction.  Instead  of  prwlnc- 
ing  AB  (see  Fig.  3)  so  that  BD  was  equal  to  r,  lie  pro- 

^  KlQgel,  Math.  WMeH>.,  11.  pp.  606,  607. 

■  Kftfltaer,  eexh.  d.  MlUk.,  1.,  GbtilcgeQ,  1796-1800. 

*  But  see  Let  Dfficet  de  Leide,  LeydeD,  1T12 ;  or  D6  Hsan,  Jfet*. 
<(fMcUh..  lii.pp.  24-2B. 

u  For  minute  and  lengthy  detalla  r^ardingtbe  quadrature  of 
the  circle  In  the  Low  Coantrles,  see  De  Haan,  "  BouwBtoft'en  voor 
de  geflchledenis,  etc.,"  In  Vergl.  en  Mededeei.  derK.  Aktid.  van  We- 
tenach.,  Ix..  z.,  zl.,  xlL,  Amsterdam;  also  hU" Notice  nir  qaelques 
quadrataun,  etc.,"  In  BulLdiSibHaffr.edi  aoriadeOe  8eL  JfaLt 
Kf.,  Tii.  pp.  W-IM. 
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duoed  it  only  bo  far  that  when  the  extremity  was 
joined  with  C,  the  part  of  IKC  oitfside  the  dnde  was 


Fio.  8. 

eqoal  to  r ;  in  other  words,  by  a  non-Euclidean  oon- 
Btrootion  he  trisected  the  angle  AOC,  for  it  is  readily 
seen  that  since  Fly  FO  »  00,  the  angle  FOB  = 
iAOC  This  couplet  of  constructioDS  is  as  important 
from  the  calculator  B  point  of  view  as  it  ia  interesUng 
geometricall;^.  To  oompare  it  on 
this  score  with  the  fundunental 

Eroposttion  of  Archimedes,  the 
,tter  must  be  put  into  a  form 
mmilar  to  Snell's.  AMC  being  an 
aro  <tf  a  drole  (see  l^g.  4)  whose 
centre  is  0,  AC  its  chord,  and 
HK  the  tangent  drawn  at  the 
middlepointofthearoandbounded  ^iq.  4. 

by  OA,  OC  produced,  then,  ac- 
cording to  Archimedes,  AMO  <  HK  bnt  >  AO.  In 
modem  trigonometrical  notation  the  pxopoaUons  to-be 
compared  stand  as  follows : 

2tanH>«>3Blni»  (ArohimedM); 


tani«  +  S^l*  >  «  > 


8rin« 


It  is  readily  shown  that  the  latter  j^Tes  the  beet  ap- 
proximation to  * ;  but,  while  tbe  former  requires  for 
its  application  a  knswledge  of  the  tricouometrical 
rados  of  only  one  angle  (in  other  words,  toe  ratios  of 
the  ndes  of  only  one  right-angled  triangle),  the  latter 
requires  the  same  for  two  angles,  *  and  i*.  Glrien- 
berger,  using  Snell's  method,  calculated  the  ratio  cor- 
rect to  39  mictioQal  places.'  Hnygens,  in  his  De  Or- 
cttH  Mftgnitudme  /nrenfa,  1654,  proved  the  proposi- 
tions of  Sndl,  giving  at  the  same  time  a  number  of 
other  interesting  theorems,  for  example,  two  ineqnali- 
tica  which  may  oe  written  as  follows 

•  +2^^S^-  *  t**'^  >  •  >  » 

(clid«— am*). 

As  might  be  expected,  a  fresh  view  of  Uie  matter 
was  taken  by  Descartes.  The  problem  he  set  himself 
was  the  exact  converse  of  that  ta  Archimedes.  A  given 
straight  line  being  viewed  as 
equal  in  lenj^h  to  the  circum- 
ference of  a  ctrde,  he  soaght  to 
find  the  diameter  of  the  circle. 
His  construction  is  as  follows 
(see  fig.  5).  Take  AB  eciual 
to  one-fourth  of  the  given 
line ;  on  AB  describe  a  square 
ABCD;  join  AC  ;  in  AC  pro- 
duced find,  by  a  known  pro- 
eess,  a  point  Oi  such  that,  wnen 
C3i  is  drawn  perpencUonlar  to 
AB  produced  uid  CiD^  perpen* 
dicnhr  to  BC  produced,  Uie 
rectangle  BCi  will  be  equal  to  lABCH) ;  by  die  same 
process  find  a  point  Ci  such  that  the  rectangle  BjOt 
will  be  equal  to  iBCi ;  and  so  on  infinitum.  The 
diameter  sot^ht  ia  the  straight  line  from  A  to  the 
limiting  position  of  the  series  of  B's,  say  the  stnught 

1  It  la  thu0  manifest  that  by  his  flist  coiutnictloa  Snell  gave 
an  approzimau  solution  of  two  great  problems  of  antlqaltf. 

■  BemaOa  THgonomctrica,  Rome,  1i»0 ;  Olaisher,  Jteuenger  of 
JfaIA.,Ul.p.  S!>«7. 

*  See  KfeHUnK'a  edition  of  the  JJe  Cin.  Mtupt.  Inv.,  Flenaburg, 
18BB;  or  Plrte'ttmettMOeomelHaaUethoita  if  Apprw.  to OieValM 
tim,  London,  1877. 
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lineABx.  As  in  the  case  ofthe  process  of  Arcliimedes, 
we  may  direct  our  attention  either  to  the  infinite  series 
of  geometrical  operations,  or  to  the  corresponding  in- 
finite series  of  arithmetical  operations.  Denoting  the 
number  of  units  in  AB  by  ic,  we  can  express  BB,, 
RB,.  ...  in  terms  of  \c,  and  the  identity  AB«)= 
A£4'BBi  +  BiBi+  .  .  .  gives  us  at  once  an  expres- 
sion for  the  diameter  in  terms  of  the  circumference  by 
means  of  an  infinite  series.*  The  proof  of  the  correct- 
ness of  the  construction  is  seen  to  be  involved  in  the 
following  theorem,  which  serves  likewise  to  throw  new 
light  on  the  subject:  AB  being  any  straight  line 
whatever,  and  the  above  construction  being  made, 
then  AB  is  tbe  diameter  of  the  circle  circumscribed  by 
the  square  ABCD  (sdf-evidMit),  ABi  ia  the  diameter 
of  the  arde  curcumsoribed  by  the  reguUr  S-gon  having 
the  same  perimeter  as  the  square,  AB|  is  tJie  diameter 
of  the  cirde  droonuMnrihed  %  the  re^^ular  I6-gon  hav- 
ing the  same  perimeter  as  the  square,  and  bo  on. 
Eraentially,  therefore,  Descartea's  process  is  that 
known  later  as  the  prooess  of  iaoperimeten,  and  ofleo 
attributed  wholly  to  Schwab.* 

In  1655  app^red  the  Ariihmetica  Infiiiiiorum  of 
Wallis,  where  numerous  problems  of  quadrature  are 
dealt  with,  the  curves  beiog  tK>w  ret>re8ented  in  Car- 
tesian oo-<nrdinates,  and  ai^bra  playing  an  important 
part.   In  a  very  curions  manner,  oy  viewing  the  drde 

— a^)}as  a  member  of  Uie  aeries  of  curves 
(1  — ^)\y    (1  — a?)',  etc.,  he  was  led  to  the  pnyposi- 
tum  that  four  times  the  reuprooal  of  the  ratio  or  the 
oircumftrenoe  to  the  diameter  is  equal-  to 

8.3.5.B.7.7.9.... 

S. 4.4.6.6.8.8...' 

and,  the  result  having  been  commiuiicated  to  Lord 
Brounker,  the  latter  discovered  the  equally  curious 
equivalent  expression 

The  work  of  Wallis  had  evidently  an  important  in- 
fluence on  the  next  notable  personality  in  the  history 
of  the  snliject,  James  Gr^ory,  who  lived  during  tfae 
period  when  the  higher  algebraic  analyns  was  coming 
into  power,  and  whose  genius  helped  materially  to 
develop  it.  He  had,  however,  in  a  certain  senae  one 
eye  fixed  on  the  past  and-the  other  towards  the  future. 
His  first  contribution  *  was  a  variation  of  the  method 
of  Archimedes.  The  latter,  as  we  know,  calculated 
the  perimeters  of  successive  pob'gons.  passinK  from 
one  poljr^Q  to  another  of  douUe  the  number  of  sides; 
in  a  similar  manner  Qregory  calculated  the  areas.  The 
general  theorems  which  enabled  him  to  do  this,  after 
a  start  had  been  made,  are 

.4»»»i/X7;(8iieU'a  Cbetoa.), 


An  + 


2A' 


where  A^^  A\  are  the  areas  of  the  inscribed  and  the 
circumBcnbed  regular  n-gons  respectively.  He  also 
^ve  approximate  rectifications  of  droular  area  aft» 
the  manner  of  Huygens  ;  and,  what  ia  very  notaUe, 
he  made  an  ingenious  and,  according  to  Montucia,  suc- 
cessful attempt  to  show  that  quadrature  of  the  cirde 
bv  a  Euclidean  ocmstructiou  was  imposrible.'  Besides 
aU  this,  however,  and  far  beyond  it  ui  importuoe,  was 
his  use  of  infinite  sraies.  This  merit  he  shares  with 
his  contemporaries  Mercatw,  ]!fewton,  and  Lnbnitz. 
and  the  exact  dates  of  disooveiy  are  a  uttle  nnoertain. 
As  far  as  the  oirde-squaring  funetions  aro  oooeevned. 

*  Bee  £uler,  "  Anhotatlonea  In  Loemn  queudam  OutMH."  !r 

jVov.  Comm.  Acad.  Petrm.,  vllL 

■  Oervonne,  Annala  ae  Math.,  vi. 

■  BoevemCiretUfetSifp'rioUeQiiadraiwrti.Pta.fi^  16ff7  ;  and  tb* 
A^^atdteala  to  the  same  In  his  Aterefiottme*  Orimelt  kM,  LMidau 

^  itauiy  Cydap.,  six.  p.187. 
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it  would  seem  that  Grwory  was  the  fiist  (in  1670)  to 
make  kooini  the  series  for  the  are  in  terms  of  the  tan- 
cent,  the  series  for  the  tangent  in  terms  of  the  are,  and 
the  secant  in  terms  the  arc ;  and  in  1669  Newton 
showed  to  Barrow  a  little  treatise  in  manuacript  con- 
taining the  series  fur  the  arc  in  terms  of  the  sine,  for 
the  sine  in  terms  of  the  arc,  and  for  the  cosine  in  terms 
of  the  anx  These  diaooTeries  formed  aa  epodi  in  Uie 
histoiy  of  matlmna^  gmeraUy,  and  had,  of  oonrse, 
m  maKed  inflnenoe  on  after  inTasligations  regarding 
dide-qpadiataie.  Evan  among  the  mere  oompnters 
smes 

fl  =  tan#  — itan'#  +  it»n»fl  — 

Bpeeially  known  as  Gregory's  series,  has  ever  sinoe 
been  a  necessity  of  their  calling. 

The  oaknilator'swork  having  now  become  easier  and 
more  meohanical,  calculation  went  on  a^muso.  In  1699 
Abraham  Sharp,  cm  the  suggestion  at  Halkiy,  took 
Qr^oiy's  seviea.  and,  putting  tan  «  =  i  v'S,  fimnd  the 
laUoeqad  to 

from  which  he  calcdated  it  correct  to  71  Graodonal 
j^aoea.*  About  the  same  time  Madiin  calculated  it 
correct  to  100  phujes,  and,  what  was  of  m<we  impwtance, 
gave  for  the  ratio  the  rapidly  converging  expression, 

which  Ions  remained  without  ezplanalion.'  Fantet  de 
Lagny,  Bt&l  uung  tan  30<*,  advanoed  to  the  127tb 
pbioe.* 

Eoler  took  up  the  snbject  several  times  during:  his 
BfCj  effecting  mainly  improvemente  in  the  theory  ^  the 
wioos  series.*  With  him,  apparentlyj  began  the 
usa^e  of  denoting  by  «■  the  ratio  of  the  circumference 
to  the  diameter.'  The  most  important  publication, 
however,  on  the  sn^ect  in  the  1 8th  century  was  a  paper 
luDMfft,*  read  More  the  Berlin  AoBdemy  in  1761, 
in  which  he  demonstrated  Uie  irrationality  of  r-.  The 
lieneral  test  of  irrati<ma]i^  which  he  estabuahed  a  Uu^ 
if 

be  an  interminate  continued  fraction,  Oi,  €t»^...bi,bt... 

be  intc^m,  ^'^*—be  proper  fractions,  and  the  valoe  of 

eveiToiie  of  theinterminateoontinuedfraotionsr^  , 
a,  .  .  6i±..., 

,  ...  be  <  1,  then  the  given  continued  fraction 

represents  an  irrationd  quantity.  If  this  be  applied 
to  the  right-huid  side  of  the  identity 

it  follows  that  the  tangent  of  every  arc  commensurable 
with  the  radius  is  irrational,  so  that,  as  a  particular 
esse,  an  arc  of  45%  having  its  tangent  rational,  must 
1m  iDcommoworabte  witii  tJbe  radius ;  that  is  to  say, 

ps  aa  iucommenBurable  number.*  This  incontestable 

lemlt  had  no  e&ct,  apparently,  in  repreering  the 

1  8«e  SberwlD's  JfiiO.  TtaNe*.  London,        p.  U. 

*  See  W.  Jones,  Sipopti*  Pwnariomm  MaOimoi,  London,  17DS; 
Sliuerea.  ftrfoton*  lagartUmM,  London,  17B1-W,  T<d.  UL  p.  199 

s  See  mat  de  FAeaO.,  FaHi,  1719 ;  7  appean  tiMt«ad  of  S  In  the 

IlSQipUce. 

•  ammenLAe(kLI'ebrop.,ix.,±l.iIf(n.Cbmm.Ac.I^,X7l.:Ifova 
Acta  Aead.  At.  zL 

•  lyUrod.  te  Anaigilit  It^..  Laoauine.  1748,  cbap.  vlll. 

*  Mm.  mr  ^u^gtKtpmpriaiiranargtiaUea  de*  gmmtlUtlranaemd' 
antOy  dKuln^fM,  HlogartUttndoHef, 

f  SeeLenndi«,Af»eNtodedANwMe,Itoli,17M,nolelT.  ;8ebl6- 
mOOi,  AMAMk  d.  atfOk  Amatiftli.  Jena,  UU,  chap.  xUL 


computers.  Yega  in  1789,  using  series  like  Bbchin'a^ 
via.,  Gregory's  series  and  the  identities 

J  =  6t»n->|  +2tan->A(E«ier,  1779), 

j  =  tan-i^  +  2  tan  - 1  i  (Uotton,  1776). 

neither  of  whidi  was  neariy  so  advantageous  as  several 
found  by  Button,  calculated  w  ooneot  to  136  plaoea.* 
This  adiievement  was  antidpated  or  outdone  hy  an 
unknown  calcolator,  whose  manuscript  was  seen  in  the 
Radcliffe  Library,  Oxford,  by  Baron  von  Zaoh  towards 
the  end  of  the  century,  and  contained  the  ratio  correct 
to  152  places.  More  astonishing  still  have  been  the 
deeds  or  the  T-computers  of  the  19th  oeotuiy.  Aoon- 
densed  reoord  compiled  by  Mr.  Glaidier  (Jmitenger  cf 
Math.^  ii.  p.  122)  is  as  follows : 


1 

Computer. 

^•as 

©■3  c 

PUee  of  Publication. 

1842 

Batherford.. 

208 

152 

Trans.  Roy.  80c,  Lond.,  1841, 

p.  283. 

1844 

206 

200 

OrtHUa  Jwn.,  xzvli.  p.  198. 

1847 

260 

248 

Attnn.  Naehr.,  xzr.  cm.  207. 

1853 

318 

318 

iVo  .BojfA«.,Lon,1853,pJ278. 

1863 

BDthexford. 

440 

440 

Ibid. 

1853  Shanks  

530 

Ibid. 

1663 

Shanks  

607 

W.  Shanks,  Seetifleatiw  of  the 

CireU,  liondon,  1853. 

1863 

333 

330 

Ormerft  ArAiv,  zxi.  p.  119. 

1«S4 

400 

330 

IMd,  xxli.  p.  473. 

1864 

400 

400 

Ibid,  zziii.  p.  476. 

1864 

600 

GOO 

Ibid,  xzv.  p.  472. 

1873 

707 

Proe.  Boy.  Bac,  Lond.,  zzl. 

By  these  enoputen  Haohin'a  identic,  or  identities 
analogous  to  it, 


>  tan-ii+tan-ii  +  tan-ib 
>41an-i}-tan-iA  +tan-i^ 


and  Greeon*s  series  were  employed.' 

A  much  less  wise  class  than  the  ff-computera  of  the 
19th  century  are  the  pseudo-civde-sgnarers,  or  tnrde- 
squarers  technically  so  called^  that  is  to  say,  persons 
wno,  having  obtfuned  by  ill^timate  means  a  Kudidean 
ooDstruotion  for  the  quadrature  or  a  finitely  expresriUe 
value  fur  w,  insist  on  unnc  fiuilty  reasoning  and  de&o- 
tive  mathematics  to  establish  their  assertaons.  Sobh 
persons  have  flourished  at  all  times  in  the  history  of 
mathematics;  but  the  interest  attaching  to  them  is 
more  psycbolt^^cal  than  mathematioaL** 

It  is  of  recent  years  that  the  most  import-ant  adnmoee 
in  the  theoi^  of  (Hrcle-quadrature  have  been  made.  In 
1873  Hermite  proved  that  the  base  e  of  the  Napierean 
logarithms  cannot  be  a  root  of  a  rational  algebraical 
equation  of  any  degree."  To  prove  the  same  proposi- 
tion regarding  is  to  prove  that  a  Euclidean  construc- 
tion for  ciroleH|uadrature  is  imposuble.  For  io  sach  a 
construction  every  point  of  the  fieure  is  obtained  by 
the  intersection  of  two  straight  lines,  a  strai^t  line 
and  a  circle,  or  two  (srclea ;  and,  as  this  implies  that, 
whoi  annit  of  length  is  introdnoed,  numbers  employed, 
and  the  proMem  toansformed  into  one  of  algebraic 
eeometiy,  die  equations  to  be  solved  can  only  be  of  the 
first  or  second  degree,  it  follows  that  the  equation  to 
whish  we  must  be  finally  led  is  a  rational  equation  of 
even  d^pree.   Hermite"  did  notsuooeed  in  his  attempt 

>  Jftm  .ieta  Mrop.,  Iz.  p.  41 :  gtooitrtt»  Z/jgnrflftw.  QawipMhi,  p. 
SB. 

•  On  the  calcnlatiom  made  before  Shanks,  ne  Lehmann, 
"Beitrag  xur  Berechnong  der  Zshl*,"  In  Qnmertt  ^rcWv,  xxL 
pp.  121-T74. 

»  BeeHontucla.  HiM.  d»r«*.  nela  Qiia4.  da  MKb^  I^ris,  1764, 
2ded.  18S1:  De  MorKsii,  Aid0e((lf  Arodotes^  LoBdos,1872. 

"  "  Sur  la  fonctlon  ezponentteUe,"  £nnln  .BniiilM,  Parli, 
IzZTil.  |W.  18.74.226.286. 

u  See  W^t  Aanu^  IzzrL  p.  S42.  - 
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onnr;  but  m  1882  lindemann,  following  exactly  in 
Hermite's  ateps,  aooompliBhed  the  desired  result.' 
MatbematioUDs  are  ureed  that  the  full  demoDStration 
leaves  somethiDg  to  Be  desired  in  the  matter  of  sim- 
plicity, and  attempts  at  simplification  have  already 
been  made  by  Manoff  and  Rouch^.'  • 

Besidee  the  varioos  writiagB  mentloaed,  see  for  the  early 
history  of  the  sal^ect,  Moatncia,  Hiit.  dtt  Math.,  6  vols., 
nurfi.  ITSe,  ed  ed.  1799-1603  ;  Hnrhard,  B^Motkeea  Mathe- 
MOliM,  U.  i^.  106-123,  Leipsic,  1798;  Beoss,  S^erUrrimm 
Comment,,  vil.  pp.  42-44,  GkittingeQ,  ld(M).  For  a  few  approx- 
imate geometrical  solations,  see  Leytmam's  Ifatk.  Bepon- 
tory,  rl. pp.  151-154:  GruneH't  Archit,  zii.  p. 98,  sHz.  p.  3 ; 
IRmw  AnAi^  v.  Wisk,,  iv.  pp.  200-204.  For  experimental 
determinatioasof  «-  depoBdeut  on  the  theoiy  of  probability, 
see  Me$t.  of  Moth.,  il.  pp.  113,  119:  Ouopu  pro  pUiov6ni 
maA.afya.,x.pif.tt7Z-«n\  iz.  p.  176.  (T.MIT.) 

SQUASH  {Cuatrbita  Mdopepo).  See  Gourd, 
vol.  li.  p.  5. 

SQUrUi,  the  name  under  which  the  bulbous  root 
of  Urgmea  maritima.  Baker,  is  used  in  medicine. 
The  plant  was  formerly  placed  in  the  genus  ScQla, 
from  which  it  has  been  separafed  becanse  the  seeds 
are  flat  and  discoid  instead  of  triquetrous,  as  in  the 
latter  genus.  The  name  of  "  squill  "  is  also  applied 
by  «iraeQeis  to  the  various  species  of  SdUa,  The 
medicinal  squill  is  a  native  of  Uie  countries  bordering 
the  Mediterranean,  and  grows  from  the  sea-level  up 
to  an  elevation  of  3000  feet.  Hie  bulbs  are  glohalar 
and  of  large  use,  oflen  weighing  more  than  4  ft. 
Two  varieties  are  met  with,  the  one  having  white  and 
the  other  pink  scales.  They  are  oolleoted  ra  August, 
when  they  are  leafless,  the  membranous  outer  scales 
being  removed  and  the  fleshy  portion  cut  transversely 
into  slices  and  dried  in  the  sun.  These  are  then 
padted  in  casks  for  exportation.  They  are  chiefly 
imported  into  the  United  Kingdom  froiu  Malt*. 
When  reduced  to  powder  and  exposed  to  the  air  the 
drug  rapidly  absorbs  moisture  and  cakes  together  into 
a  hard  mass.  Squill  has  been  used  in  medicine  from 
•A  ver;^  early  period.  The  ancient  Greek  physicians 
prescribed  it  with  vinegar  and  honey  almost  in  the 
t^ame  manner  as  it  is  used  at  present  Its  medicinal 
properties  are  expeotorant  and  diuretic.  It  is  chiefly 
prescribed  Id  bronchitis  when  the  phlegm  is  tenacious 
and  ezpeotorated  with  difficulty,  and  in  cardiac  dropqr. 
When  given  in  Im^  doses  it  acts  as  an  irritant  poison, 
and  its  use  therefore  oontra-indioated  in  aotive 
influnmatory  conditions  of  the  mucous  membrane  or 
of  the  kidnejra.  The  fresh  bulb  rubbed  on  the  skin 
caoses  redness  and  irritation,  due  in  part  to  the  pres- 
ence of  minute  ciystals  of  oxaliUe  of  (addum. 

The  activity  of  the  dmg  appears  to  be  due  to  the  active 

Srincipies,  sclllipicriu,  aclllitoxiD,  and  scilUn,  which  were 
TSt  obtained  by  Merck  in  1878.  The  first  has  a  bitter  and 
burning  taste,  powerfblly  irritating  the  mncous  membrane 
of  the  nose.  It  is  soluble  in  aloohu  and  ether  and  partly 
in  alkalies,  but  insoloble  f  n  water ;  if  mixed  with  sogar  it 
diasolvea  readily  and  can  then  be  absorbed  if  injected  sab- 
cutaDOOOsly.  Scillitoxin  is  hygroscopic,  very  solable  in 
water,  and  has  a  bitter  taste.  These  two  principles  have  an 
action  on  the  heart  resembling  that  of  vii/UaUa ;  in  large 
doses  the  former  stops  its  action  in  systole  and  the  latter  in 
diastole.  SdUin  is  orystaliin^  tssteless,  and  soluble  in 
alcohol,  though  only  wit^  difficulty  in  water.  It  is  present 
only  in  very  small  quantity  in  squill,  and  appeaia  to  be  the 
caase  of  the  subsidiary  effects  of  that  drug,  such  as  vomit- 
iog,  etc. 

An  allied  species,  VryiMa  itidiea.  Baker,  is  used  in  India 
in  tiie  same  manner  as  the  Earopean  species.  The  true 
sqnills  are  represented  In  Great  Britain  by  two  species, 
BciUa  autmtuiliM  and  S.  vema.  The  former  has  a  racemose 
iufloreeoence ;  the  latter  has  the  flowers  arranged  in  a 
corymboee  manner,  and  is  confined  to  the  sea-ooaat.  Seve- 
ral species  are  cultivated  in  gardens,  8.  bifolia  and  8.  nUica 
being  remarkable  for  their  beaatifnl  blue  flowers,  which 
are  produced  m  early  spring.  The  name  of  Chinese  squill 
is  applied  by  gardeners  to  Barrumiia  tdOoideM  and  that  of 
Soman  sqnul  to  species  of  BtUmaHa. 

1  See  "  Ueber  die  Zahl  w"  In  Math.  Atmalen,  xx.  p.  218. 
>  JViHtv.  AtuiaUi,  3d  ser.,  U.  p.  5. 


SQUINT.    See  OPRTHALMOLOor,  toL  xriL  pp. 
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SQUIRREL.  In  the  article  Marmot  (vol.  xt.  p. 
566)  an  account  was  given  of  the  three  genera  forming 
the  Arctomyma,  or  Marmot  sub-family  of  the  large 
family  ScimitiUB,  and  in  the  present  article  the  mem- 
bers of  the  other  and  more  tgrpi^^al  sub-family,  the 
Sdurina,  are  noticed.  The  systematic  ponUon  a  the 
Sciurida  as  a  wh(4e  and  then*  relatimu  to  other  ro- 
dents are  shown  in  the  article  Mammalia  (toL  xt.  p. 
422) ;  60  it  is  merely  with  the  «miponent  genns  oF 
the  group  that  we  now  have  to  deal. 

Of  the  Sdttrina  six  genera  are  oommonl^  ^^g' 
nised,  the  first  being  the  typical  one,  Sauna,  in 
which  the  common  English  squirrel  is  included.  Tlie 
characters  of  the  genus  are — form  slender  and  agile ; 
tail  long  and  bushy;  cars  generally  well  developed, 
pointed,  often  tnfred;  feet  adapted  for  climbing,  the 
anterior  pair  with  four  toes  and  a  rudimentary  thumb, 
and  the  posterior  pur  with  five  toes,  all  the  toes  hav- 
ing long,  curved,  and  sharp-pointed  claws  ;  mammss 
from  four  to  six  in  number;  skull  (see  V^.  1)  lightly 


Fio.  t.— ttnll  of  Sgfwrw  Ucolar;  natural  thm. 

built,  very  nmilar  in  shape  throughout  the  genos; 
post-orbital  processes  long  and  ourred ;  indsois  narrow 
and  oompressed  ;  niemoiazs  eiUier  one  or  two  above 
and  one  below ;  when  two  are  present  above,  the  an- 
terior one  is  quite  minute  and  very  different  from  the 
corresponding  tooth  in  the  marmots ;  molars  three  on 
each  side  above  and  below. 
True  squirrels  are  found  thronghont  the  greater 

Eart  of  the  tropical  and  temperate  regions  of  both 
emispheres,  although  they  are  absent  both  from 
Madagascar  and  Che  Austmilian  region.  The  species 
are  both  largest  aqd  most  numerous  m  the  tropics,  and 
reach  their  greatest  development  in  the  Mauy  parts 
of  the  Oriental  region. 

Squirrels  vary  in  size  from  animals  nO'largw  than  a 
mouse,  such  as  Sciuna  toricuivs  of  Borneo,  or  S.  nu- 
nutuM  of  West  Africa,  to  others  as  htree  as  a  cat,  such 
as  the  blade  and  yellow  S.  hicolor  of  Malaysia  (see  B^g. 
1 ).  The  very  Urge  squirrels,  as  might  be  expected 
from  their  heavier  build,  are  somewhat  less  strictly 
arboreal  in  their  habits  than  the  smaller  ones,  of 
which  the  common  English  species  may  be  looked 
upon  as  typical.  The  common  squirrel,  S.  vuif^jaru, 
whose  general  habita  are  too  well  known  to  need 
special  description,  ranges  over  the  whole  of  the  Palce- 
arctic  region,  from  Ireland  to  Japan,  from  I^pland  to 
North  Italy ;  but  spedmens  from  different  parts  of 
this  wide  range  differ  so  much  in  oolw  as  to  have  be« 
ofren  looked  upon  as  different  species.  Thus,  while 
the  common  squirrels  of  north  and  west  Europe  an 
of  the  brifffat  red  color  we  are  aocustomed  to  see  in 
England,  those  of  the  mountainous  regions  of  soutfaeni 
Europe  are  neariy  alw^v  of  a  deep  blackish  gn^ ; 
those  from  Siberia  a^in  are  a  clear  gray  color, 
with  scarcely  a  tinge  of  rufous.  These  last  supply  the 
squirrel  frir  used  for  lining  cloaks.  The  puring  time 
of  the  squirrel  is  from  Februaij  to  April,  and  after  a 
period  CH  gestation  of  about  thirty  days  it  brings  forth 
from  three  to  nine  young.   In  addition  to  all  sorts  of 
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vegetables  and  fruits  the  squirrel  is  ezceediaxly  fond 
of  animal  food,  greedily  devouring  mice,  smau  birds, 
Aod  eftgu.  ' 

Although  the  English  squirrel  is  a  most  beautiful 
little  animal,  it  is  far  surpassed  by  manv  of  the  tropi- 
1^  members  of  the  group,  and  especially  by  those  of 
the  Malayan  region,  where  nearly  all  toe  numerous 
species  are  brilliantly  marked,  and  many  are  orna- 
xuented  with  variouslr  colored  longitudmal  stripes 
along  their  bodies.  One  of  the  commonest  and  best 
known  of  the  strioed  species  is  the  little  Indian  Palm 
Sqairrel  {S.  pamarum),  which  in  large  numbers 
runs  about  every  Indian  village.  Another  Oriental 
apecies  (S,  canicept)  presents  almost  the  only  known 
instance  among  oiammals  of  the  temporary  assump- 
tion during  the  breeding  season  of  a  distinctly  oma- 
iuental  coat,  oorrespondmg  to  the  breeding  plumage 
of  birds.  For  the  greater  part  of  the  year  the  animal 
is  of  a  uniform  gray  color,  but  about  Deoember  its 
back  becomes  a  DriUiant  orange-bellow,  which  lasts 
until  about  March,  when  it  is  again  replaced  by  gray. 


Fio.  2.— Bunnew  Squirrel. 

The  squirrel  shown  in  Fig.  2  is  a  native  of  Bnrmah 
«nd  Tenaaserim,  and  is  closely  allied  to  S.  canicept, 
bntjgoes  through  no  seasonal  change  of  color. 

The  nomber  of  species  in  the  genus  Sciurta  is  about 
75,  of  which  3  belong  to  the  Palsoarctio,  15  to  the 
jBtiuopian,  about  40  to  the  Oriental,  and  16  to  the 
<X)mlHned  Nearctic  and  Neotropical  regions. 

Genoa  Rheithroteiiunia. 
A  linitle  veiy  striking  speciw  of  sqalrrel,  confined  to 
Borneo,  and  u  jet  oaij  known  from  three  or  fonr  ex- 
ample*, has  been  separated  generlcally  nnder  the  above 
oame.  The  (general  shape  of  ita  skull  is  very  different 
fnm  that  of  other  sqairreta  ;  bat  its  most  peculiar  charac- 
-teristic  la  tbe  preeence  of  from  seven  to  ten  minnte  parallel 
vertical  grooved  rnunlng  down  the  tront  &ceof  its  incisors, 
both  above  and  below,  no  other  sqairrel  having  really 
grooved  incisois  at  all,  and  no  other  member  of  the  whole 
Older  of  rodents  incisor  grooves  resembling  these.  Its  pre- 
molars  only  number  f .  and  Its  molars  are  simpler  and  leas 
rUged  than  In  the  other  genera.  This  squirrel  {Rh.  maerotia) 
ia  a  magniflcent  animal,  far  larger  than  the  English  species 


with  an  enormooaly  long  bnshy  tail,  long  tnfted  ears,  and 
black  aad  white  hands  down  its  sides. 

Oenos  Xenu. 

Fur  coane  and  spiny.  Claws  long  and  comparatively 
straight.  Ear-conches  minnte  or  entirely  absent.  SkaU 
with  the  post-orbital  processes  short  and  directed  back* 
wards,  the  bony  palate  prolonged  cone  i  durably  behind  the 
tooth<row,  and  the  external  ridge  on  the  fmnt  faoe  of  the 
anterior  ^goma-root  more  developed,  and  continued  much 
further  npwards,  than  in  Seiurua.  Premolars  f ;  molars  as 
in  Sciunu.  This  genus  contains  fonr  vrell-marked  species, 
known  as  Spiny  Squirrels,  all  natives  of  Africa.  They  are 
terrestrial  in  their  habits,  living  in  borrows  which  they 
dig  fT  themselves.  X.  getulu,  a  striped  species  of  North 
Africa,  has  mnch  the  size  and  appearance  of  the  Indian 
palm  squirrel ;  the  others  are  all  a  little  larger  than  the 
English  squirrel. 

Oenos  Taiaias. 

The  membeiB  of  this  genos  are  characterised  hy  the  pos- 
session of  internal  cheek-pouchee,  and  by  their  style  of 
coloration,  all  being  ornamented  on  the  bock  with  alternate 
bands  of  light  and  dark  color.  Their  skulls  are  slenderer 
and  lighter  than  those  of  the  tme  Bqnlrrela,  from 
which  they  differ  in  several  nnimportant  details. 
There  is  only  one  f^inctional  premolar, — the  small 
anterior  one  usually  fuund  in  Sciunu  being  either 
absent  altogether  or  qnite  small  and  functionless. 
There  ore  four  species,  all  foond  in  North  America, 
one  extending  also  through  Siberia  into  eastern  Eu- 
rope, They  are  known  In  America  as  "  Cbipmnoks," 
and  are  among  the  commonest  and  best  known  of 
the  indigenous  rodents.  The  members  of  this  group 
seem  r^er  to  lead  into  the  genus  UpatnophUiu  (see 
Haemot)  of  the  sub-family  Areiomjfina,  so  that  the 
division  of  the  Sduridm  Into  two  sob-familiee,  a) 
though  very  convenient  for  olassifloation  and  de- 
Boription,  is  rather  of  an  artificial  natare,  theitf 
being  no  well-deflned  line  of  separation  between 
them. 

Genera  Ftsremyi  and  Soinrepterus. 

The  Flying  Squirrels,  although  th^  cannot  fir 
in  tlie  true  sense  of  the  word,  can  yet  float  throogh 
the  air  for  considerable  distances  by  tbe  aid  of  an 
extension  of  skin  connecting  their  fore  and  hind 
limbs,  and  forming  a  sort  of  parachote.  This  para- 
chute is  merely  a  lateral  extension  of  the  ordinary 
skin  of  the  body,  which  passes  outwards  between 
the  limbs  and  terminates  at  the  wrists  and  ankles. 
In  addition  to  the  lateral  membrane  there  is  a  nar- 
row and  Inconspicuous  one  passing  fTom  tbe  cheek 
along  the  front  of  the  shoulder  to  the  front  of  the 
wrist,  and  another — at  least  in  the  larger  species — 
stretching  across  behind  tbe  body  fh>m  ankle  to  ankle 
and  involving  tbe  base  of  the  tail.  The  flying  squir- 
rels are  divided  into  two  genera,  of  which  P^romyi 
contains  the  larger  and  Sciuroptenu  the  smaller 
species.  The  two  differ  in  certain  details  of  denti- 
tion, and  in  the  greater  development  in  the  former 
of  the  expanded  membranes,  especially  of  the  "  in- 
terfemoral"  or  posterior  membrane,  which  is  in 
the  latter  almost  wholly  absent.  In  Ftsromyt  the 
tail  is  cylindrical  and  comparatively  thin,  while  in 
iSeiwropterNt  it  is  broad,  fiat,  and  laterally  expanded, 
and  evidenUy  oompensates  for  the  absence  of  tbe  inter- 
femoral  membrane  by  acting  oa  a  supplementary  parachute. 
In  appearance  fiylng  squirrels  resemble  the  non-flying 
forms,  although  they  are  even  more  beantifnlly  colored 
than  the  latter.  Their  habits,  food,  etc.,  are  also  very  simi- 
lar to  those  of  the  true  squirrels,  except  that  they  are  more 
decidedly  nocturnal,  and  are  therefore  less  often  seen  by 
the  ordinary  observer.  Their  method  of  leaping  from  tree 
to  tree  and  floating  long  distances  on  their  extended  para- 
chutes is  precisely  similar  to  that  of  tbe  flying  phalangers 
of  Australia,  a  graphic  description  of  which  is  quoted  in 
Phalanoeb  (vol.  xvlil.  p.  742).  Of  each  of  the  two  genera 
there  are  about  thirteen  or  fourteen  species,  all  natives  of 
the  OrientE^  region,  except  that  one  of  Sdaroptenu  Is  found 
in  North  America,  and  another  in  Siberia  and  eastern 
Europe, — the  latter,  the  Sdurva  volant  of  Linnsens's  Syitma 
Natwm,  being  the  first  flying  squirrel  that  was  known  to 
Ehiropean  natuzolistA.  (o.  t.) 

SRINAGAR.   See  Kashmie,  vol.  xiv.  p.  13. 

SRIRANGAM,  or  Serinoham,  a  town  of  India, 
in  Trichinopoli  district,  Madras  presidency,  situated 
in  10°  51' 50"  N.  lat.  and  IS"  43'  55"  fi.  long.,  » 
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miles"  Doiih  of  TriobinoppU  dty  and  almost  m  the 
omtre  of  the  i^and  of  Drfrangiam.  The  island  U 
formed  by  the  bifurcaUoo  of  the  river  Kiveri  (Can- 
Teiy)  and  hy  the  channel  of  the  Colerun.  The  town 
is  oeiebratea  for  its  great  temple  dedicated  to  Vishaa, 
oompoeed  of  seven  sqnare  enclosures,  850  feet  distant 
from  eaoh  other.  Each  enclosnre  has  four  Kfttea  with 
high  towers,  placed  one  in  the  centre  of  each  side  op- 
ponte  to  the  four  cardinal  points.  The  outer  wall  of 
the  temple  is  not  less  than  4  miles  in  circumference. 
From  1751  to  1755  the  island  and  its  pagodas  were  the 
object  of  frequent  contests  between  the  French  and 
the  British.  Srirangam  was  oonstjtuted  a  mwiioipal- 
ity  in  1871,  and  sinoe  (hen  much  has  been  done  to  mi- 
prove  the  place.  In  1881  the  population  was  19,773 
,9330  males  and  10,443  females). 

SRIRANGAPATAM.  See  Ssrinoatatui,  toI. 
XXL  p.  714. 

STAAL,  fiCARGUBBiTE  Jeanne  Gordixr  Delau- 
HAT,  Babonne  DB  (1684-1750)--often  called  in 
history  and  literature  Madame  do  Staal-Dehiunay^  to 
distinguish  her  more  completely  from  Madame  de 
Stael-Holatein— was  bom  at  Pans  on  May  30,  1684. 
Her  father  was  a  painter  named  Cordier.  He  seems 
to  have  deserted  her  mother,  whose  name  was  De-, 
lanoay,  and  who  made  her  daughter  take  that  surname 
iDStMui  of  Cordier.  She  was  well-educated,  and  en- 
tered the  household  of  the  Duchesse  du  Mune  at 
Soeaox,  at  first  in  no  higher  capadty  than  Uiat  of 
/emmede  Sombre.  She  was,  however,  promoted  be- 
fore lon^  to  the  office  of  amanneiUDS  ana  (praoUoally) 
companion  to  her  mistress.  Her  Uterazy  talent  soon 
manifested  itself  in  the  Uterair  court  of  the  dnchess, 
who  is  Bud,  but  chiefly  on  the  waiting  lady's  own 
authority,  to  have  been  not  a  little  jealous  of  her 
attendant.  Enough,  however,  is  known  of  the 
duchess's  imperious  and  capriraons  temper  to  make  it 
improbable  tnat  her  service  was  agreeable.  Madame 
Del  lannay,  however,  was  a  suffioientiy  devoted  nmuinte, 
and  in  the  affair  of  the  Cellamare  conspiracy  had  to 
endure  a  visit  to  the  Bastille,  where  she  remained  for 
two  years.  Even  here,  however,  she  represents  her- 
self as  havine  made  oonqnests,  though  she  was  far 
flrmn  beaotifbl.  She  returned  on  berriberat^on  to  the 
service  of  the  dudiess,  refused,  it  is  said^  Dader,  the 
widower  of  a  wife  more  famous  thao  herself,  and  in 
1735,  being  then  more  than  fifty,  married  the  Baron 
de  Staal.  She  oontinned,  however,  to  form  part  of  the 
dndiess's  household.  She  died  on  June  16,  1750.  Her 
Memoirs  appeared  about  five  years  later,  and  have 
often  been  reprinted,  both  separately  and  in  collections 
of  the  memoirs  of  the  17th  and  I8th  centuries,  to  both 
of  which  the  author  belonged  both  in  style  and  ohai^ 
acter.  She  has  much  of  the  frankness  and  seductive 
verve  of  Madame  de  S€vign6  and  her  contemporaries, 
bnt  a  little  fdloyed  with  the  tentibiliti  of  a  later 
time.  It  may  be  doubted  whether  she  does  not 
somewhat  exaggerate  the  discomforts  of  her  pom- 
tion  and  her  sense  of  Ihem.  Bat  her  book  is^  an 
extremdy  amuung  one  to  read,  as  well  as  not  a  little 
inabnctive.  The  numors  of  the  "  court  of  Sceanx  " 
are  depicted  as  hardly  any  other  society  of  the  kind 
has  ever  been.  Bendes  her  Memoirt  Madame  de 
Staal  left  two  comedies  awl  some  letters,  the  an- 
swers to  which  are  in  some  eases  extant,  and  show, 
as  well  as  the  references  of  contemporaries,  that 
the  writer  did  not  exaggerate  her  power  of  attracting 
men. 

STADE,  a  small  conunerdal  town  in  the  province 
of  Hanover,  Prussia,  is  situated  on  the  navigable 
Schwinge^  3}  miles  above  its  confluence  with  the  Elbe, 
and  20  miles  to  the  northwest  of  Hamburg.  It  carries 
on  a  number  of  smalt  manufactures  and  has  some  ship- 
ping tnde,  chiefly  with  Hamburg,  bat  the  rise  of  Har- 
Dorg  has  deponed  it  from  Its  former  pomtion  as  the 
chief  port  of  Hanover.  There  are  several  brickfields 
in  the  neighborhood,  and  deposits  of  gypsum  and  salt. 
Hie  fortinoadons,  erected  in  1755  andstrengthened  in 


1816,  began  to  be  demolished  in  1882.  Populadon  in 
1885,  10.003. 

Aoooiding  to  l^end.  Stade  was  the  oldest  town  of  (he 
Saxons  and  was  batlt  in  321  B.C.  Historically  it  cannot  be 
tnoed  fkrther  back  than  the  lOtii  centoty,  when  it  was  tiie 
capital  of  a  line  of  counts.  In  the  12th  century  it  passed  to 
the  arofabtshopric  of  Bremen.  Sobseqnently  entraing  tfae 
Haiueatio  Lei^e,  it  rose  to  some  oommerciil  importance.* 
In  1648  Stsde  became  tite  capital  of  the  piiDcfpality  of 
Bremen  under  the  Swedes^  and  in  1719  uwaa  oadad  to 
j^mover,  the  fate  of  which  it  has  since  shared.  The  Pma- 
sians  occupied  it  withoat  resistance  In  186A. 

STA£L,  Madamk  be  i\xs  her  proper  name  and  title 
ANira  LomsB  O^ntxAun  Nbckeb,  Babonkss  or 
Staxl-Holstkin),  was  bom  at  Paris  on  April  22, 
1766,  and  died  there  on  July  14,  1817.  Her  fother 
was  the  famous  financier  Nei^er,  ner  mother  Susanne 
Corchod,  who  is  almost  equally  famous  as  the  eaily^ 
love  of  Uibbon,  as  the  wife  of  Nedcer,  as  the  mistress- 
of  one  of  the  most  ponnlsr  salons  of  Paris,  and  as  the 
mother  of  Madame  de  Stael.  Between  mother  and 
daughter  there  was,  however,  little  sympathy.  Madame 
Nedcer,  despite  her  talents,  her  beauty^  and  her  fond- 
ness for  pAtfosopAe  society,  was  strictly  decorous, 
somewhat  reserved,  and  disposed  to  carry  out  in  her 
daughter's  case  the  rigorous  discipline  of  her  own 
childhood.  The  Aiture  Madame  de  Stael  Tns  from  her 
earliest  years  a  romp,  a  ooaoette,  and  passionately  de- 
urous  of  promineooe  and  attanti<m.  There  seMns- 
moreovw  to  have  ben  a  sent  of  rivalry  b^ween 
mother  and  dangbtor  for  the  chief  plaoe  in  Nedcei^s 
flections,  and  it  is  not  prob^le  that  the  daughter's 
love  for  her  mother  was  increased  by  the  oonscionsDess 
of  her  own  inferiority  in  penonal  charms.  Madame 
Neoker,  if  her  portraits  as  well  as  verbal  descripUons 
may  be  tnuted,  was  of  a  most  refined  thoagh  some- 
what lackadaiucal  style  of  beaoty,  while  her  daughter 
was  a  plun  child  and  a  plainer  woman,  whose  sole 
attractions  were  large  and  striking  eyes  and  a  bnxom 
figure.  She  was,  however,  a  child  of  nnnsnal  intellect- 
nal  power,  and  she  began  very  eariy  to  write  thongb 
not  to  puMish.  She  is  said  to  nave  written  her  father 
a  letter  on  his  famous  Compte-Jiatdu  and  other  mat- 
ters when  she  was  not  fifle^  and  to  have  iqjured  her 
health  excessive  study  and  inteHeotoal  exdtement. 
But  in  reading  all  the.acoonnts  of  Madame  de  Stael's 
life  wliidi  oome  from  herself  or  her  intimate  friends  it 
must  be  carefully  remembered  that  she  was  the  most 
distinguished  and  characteristic  product  of  the  period 
of  wennbiHt^the  angular  fashion  of  ultra-soitiment 
whi<^  required  that  ooih  men  and  women,  but  espe- 
cially women,  should  be  always  palpitating  with  excite- 
ment, steeped  in  melancholy,  or  dissolved  in  tears: 
Still,  there  is  no  doubt  that  her  father's  dismissal 
from  the  ministry,  which  followed  the  presentation  of 
tlie  Compte,  and  the  consequent  removal  of  the  &mily 
from  the  busy  life  of  Paris,  were  beneG<»a]  to  her. 
Daring  part  of  the  next  ^ew  years  they  rended  at  Cop- 
pet,  her  fadier's  estate  on  the  I^ke  of  Geneva,  which 
she  herself  made  fiunons.  Bat  other  parts  were  spenfc 
in  travdling  about,  chiefly  in  the  south  of  France. 
They  returned  to  Paris,  or  at  least  to  itsnenghborhoodr 
in  1785,  and  Mademoiselle  Neoker  resumed  Utsraiy 
work  of  a  miscellaneous  kind,  including  two  plays, 
&^ie  and  Jane  Gr^,  which  were  printed  sooner  or 
later.  It  became,  however,  a  question  of  marrying 
her.  Her  want  of  beantv  was  oompensated  her 
fortune,  for  she  was  the  only  child  of  one  of  the  richest 
bankers  in  Europe.   But  her  parents  are  sud  to  have 

1  TheStadeElbs-dneBtStaderEIbeKdIliraeananclartlmpait 
upon  all  goods  carried  op  the  Elbe,  uid  weie  levied  at  the  Tfl> 
lage  of  Bronsh&iueii,  st  the  month  of  the  Sofawinn.  The  tax  WW 
abolished  in  1287  by  the  Habseatlc  Lewie,  bat  tt  was  rerlTed  fagr 
the  Swedes  In  1688,  and  confirmed  by  Hanover.  The  does  were 
fbotered  by  the  nowliut  ttade  of  Hambon,  and  In  1881,  wboi 
they  were  redeemed  (ft>r  tt97,«00  nsioTS^Sq)  hf  the  BStloBS 
trading  In  the  Elbe,  the  ezcheqner  or  Hanover  was  In  tfae  yearlr 
receipt  ot  aboat  i4,'yfM  [tS18,70o1  from  this  aooroe.  Hamtooiit  aoQ 
Great  Britain  each  paid  more  than  a  third  of  tlie  ledemptiua. 
BMtney. 
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olyeotod  to  Jier  marnrtDj|;  a  Ronuo  Oatfaolic.  which,  in 
Pnnoet  considerably  limited  her  choice.   There  is  a  le- 
gend that  William  Pitt  the  youngerthooghtofher;  the 
flomewhat  notorious  lorer  of  Mademoiselle  de  Leapin- 
asBe,  Guibert,  a  cold-hearted  ooxoomb  of  some  talenL 
certunly  pud  her  addresses.   But  she  finally  muried 
Eric  Magnus,  Baron  of  Stael-Holstein,  who  was  first 
an  attache  of  the  Swedish  legation,  and  then  minister. 
For  a  great  heiress  and  a  very  ambitious  giri  the  mar- 
riage scarcely  seemed  briUiant,  for  Stael  hsul  no  fortune 
and  DO  very  great  personal  disUnotion.   A  singular 
aeries  of  negotiations,  however,  secured  from  the 
king  of  Sweden  a  promise  of  the  ambaasador- 
flhip  for  twelve  years  and  a  penuon  in  case  of 
its  withdnwal,  aoa  Uie  marriage  took  place  on  Janu- 
ary 14,  1786.   The  husband  was  thirty-seven,  the  wife 
twenty.  Madam  de  Stael  was  accused  of  eztraraganoe, 
and  latterly  an  amicable  separation  of  goods  had  to 
be  effected  between  the  pair.    But  this  was  a  mere 
legal  formali^,  and  on  the  whole  the  marriage  seems 
to  have  met  tne  viem  of  both  parties,  nuther  of  whom 
had  any  affection  for  the  ol^er.   They  had  three 
children ;  there  was  no  scandal  between  them ;  the 
baron  obtained  money  and  the  lady  obtained,  as  a 
guaranteed  ambassadress  of  a  foreign  power  of  ooa- 
«deration,  a  muoh  higher  position  at  court  and  in 
sodety  than  she  could  have  secured  by  marring 
almost  any  Frenchman,  without  the  inoonvenieooes 
which  might  have  been  expected  had  she  married  a 
FirewAman  superior  to  herself  in  rank.   The  paitica- 
lar  fiutcy  of  Burie  Antoinette  fbr  Sweden,  oMised  by 
the  fantastio  devotion  of  Count  Fersen  and  the  king 
himself  to  her,  secured  moreover  a  reception  whioH 
might  have  been  othmriae  difficult  to  gain.  Madame 
4e  Stael  was  not  a  penona  grata  at  court,  but  she 
seems  ta  have  playecf  the  part  of  ambassadress,  as  she 
played  most  parts,  in  a  rather  noisy  and  exaggerated 
manner,  but  not  ill   Then  in  1788  she  appeared  as  an 
author  under  her  own  name  {Sophie  baa  been  already 
pablished,  but  anonymously)  with  some  Lettna  aur  J. 
J.  Jiouueau,  a  fervid  panegjrrio  showing  a  good  deai 
of  talent  but  no  power  of  criticism.   She  was  at  this 
time,  and  indeed  generally;,  enthusiastic  for  a  mixture 
of  Bousseauism  and  constitutionalism  in  politics,  and 
her  father's  restoration  to  power  ezated  extrava- 
gant horns  in  her,  though  Necdcer  Unuelf  knew 
Better.    She  exulted  more  than  ever  in  the  meeting 
of  the  states-^neral,  and  most  of  all  when  her  fhther, 
after  bung  dnven  to  Brussels  by  a  state  intrigue,  was 
onoe  more  recalled  and  triumphally  escorted  into 
Paris.    Sveiy  one  knows  what  followed.   Her  first 
ohild,  a  boy,  was  bom  the  week  before  Ne^er  finally 
left  Franoe  In  unpopularity  and  disgrace;  and  the 
increasing  disturbances  of  the  RevolutiDn  made  her 
priril^ee  as  ambassadress  no  mere  matters  of  oma- 
mental  distinction  gratifying  to  vanity,  but  very  im- 
portant safeguards.   She  visited  Coppet  onoe  or  twice, 
bat  for  the  most  part  in  the  early  days  of  the  revolu- 
tionary period  she  was  in  IWis  tuing  an  intereat  and, 
•a  ahe  thought,  a  part  in  the  ooandls  and  efforts  of 
thB  Moderates.   At  last,  the  day  before  the  Sepfem- 
bar  mtnwifflee,  ahe  fled,  befriended  by  Manuel  and 
TIalHen.   Her  own  aooonnt  of  ha  escape  is,  as  osual, 
80  florid  that  it  provokes  the  question  whether  she  was 
leaHy  in  any  danger.   Directly  it  does  not  seem  that 
she  was ;  but  she  had  goieroualy  struned  the  privi- 
of  the  embaaqy  to  protect  some  threatened 
fiienda,  and  this  was  a  serious  matter. 

She  Detook  herself  to  Coppet,  and  there  gathered 
roand  her  a  considerable  number  of  fnends  and  fel- 
low-refiigees,  the^  beginning  of  the  quasi-oourt  which 
at  intervals  daring  the  next  five-and-twenty  years 
made  the  ^aoe  so  famous.  In  1793,  however,  ^e 
made  a  visit  of  some  length  to  England,  and  eetab- 
)iahed  herself  at  Mickleham  in  Snirey  asthe  centre  of 
tiie  Moderate  Liberal  emignuts,— Talleyraad,  Nar- 
^noe,  Jaocottrtt  Ghiibert,  and  others.  __Tbere  waa  not 
ft- little  oeandal  about  hw  rdations  with  Narbonne; 


and  it  is  very  mvoh  to  be  doubted  wh^er  this  can 
safely  be  set  down,  as  her  panegyrists  osnall/  set  it,  to 
the  mere  spite  of  the  first  or  royalist  emipants,  to 
whom  she  and  her  puty  were  almost  more  obnoxioos 
than  the  Jacobins.  It  is  certain  that  this  Mwkleham 
sqioum  (the  details  of  which  are  known  from,  among 
other  sources,  the  letters  of  Fanny  Bumey)  has  never 
been  altogether  satisfactorily  accounted  for.  In  the 
summer  she  returned  to'Coppet  and  wrote  a  pamphlet 
on  the  queen's  execution.  The  next  year  her  mother 
died,  and  the  fall  of  Robespierre  opened  the  way  back 
to  Paris.  M.  de  Stael  Cwhoee  mission  had  been  in 
abeyance  and  himself  in  Holland  for  three  years)  was 
accredited  to  the  French  republic  by  the  regent  of 
Sweden ;  hia  wife  reopened  her  salon  and  fiw  a  time 
was  oonspiouoos  in  toe  motley  wd  eccentric  sodetv 
of  the  Directory.  She  also  published  several  small 
works,  Uie  ohief^being  an  essay  De  T  Ir^venoe  de»  Pa»- 
gions  (1796)  and  another  De  ui  IMtirature  Contidhie 
dans  teg  Rapports  avec  let  Irutitutione  SocuiUt  (1800). 
It  was  duriojg  these  years  that  Madame  de  Stael  was 
of  chief  pohtical  nnportanoe.  Narbonne's  place  had 
been  supplied  by  Benjamin  Constant,  who  had  a  very 
Mt  influence  over  her,  as  in  return  she  had  over 
m.  During  the  Directory  she  had  some  real  and 
more  imaginary  power  as  a  politician,  and  both  per- 
sonal and  political  reasons  threw  her  into  oppoution  to 
Bonaparte.  Her  own  preference  for  a  moderate  re- 
pnblio  or  a  oonsUtutionai  monarchy  ms  quite  sincere, 
and,  even  if  it  had  not  bem  so,  hw  own  enamoter  and 
Nappleon'a  were  too  madi  aUke  in  aome  pmnta  to 
admit  of  their  g^ng  on  together.  For  aome  yw»t 
however,  she  was  able  to  altemiUe  between  Coppet 
and  Paris  without  difficulty,  though  not  without  know- 
ing that  the  firat  Consul  cbsliked  her.  In  1797  she,  as 
above  mentioned,  separated  formally  from  her  hos- 
band.  In  1 799  he  was  recalled  by  the  king  of  Sweden, 
and  in  1802  he  died  duly  attended  by  her.  Besides 
the  eldest  son  Auguste  Louis,  they  had  two  other 
children, — a  son  Albert,  and  a  daughter  Albertine, 
who  afterwards  became  the  Duchesse  de  Broglie. 

The  exa<M.  date  of  the  beginning  of  what  Midame  de 
Stael's  admirers  call  her  duel  with  Napoleon  is  not 
easy  to  determine.  Judging  from  the  title  of  her 
book,  Dec  Annta  eP&il,  'A  shooM  be  put  at  1804 ; 
judging  fVom  the  time  at  iriiidi  it  beoame  pretty  dear 
that  the  first  man  in  Franoe  and  she  who  wished  to  be 
the  fint  woman  in  Franoe  were  not  likely  to  get  on 
together,  it  might  be  put  several  years  earlier.  ^  The 
whole  question  of  this  duel,  however  (marked  as  it  was 
by  Napoleon's  anscrupolons  exercises  of  power,  which 
reached  a  dimax  in  tne  suppression  of  the  Dt  FAUe- 
moffne  afber  it  had  been  carefidly  submitted  to  his 
censorship),  requires  consideration  from  the  point  of 
view  of  common  sense.  It  displeased  Napoleon  no 
doubt  that  Madame  de  Stael  should  show  herself  re- 
cakntrant  to  his  influenc&  But  it  probably  pleased 
Madame  de  Stael  to  quite  w  equal  degree  that 
Napoleon  should  apparently  put  forth  his  power  to 
crash  her  and  fiuL  Both  poaonages  had  the  eoriona 
touch  chartatcmerie  ao  oommon  in  the  late  18th 
century,  and  "  made  believe  "  in  a  ftshion  bewildering 
and  a  little  inorediUe  to  posterity.  If  Madame  de 
Stael  had  reafly  deored  to  take  up  her  parable  against 
Napdeon  seriously,  she  need  only  have  estabTished 
faenelf  in  England  at  the  peace  of  Amiens  and  have 
lived  quietly  there.  She  did  nothing  of  the  kind. 
She  lingered  on  at  Coppet,  constantly  nankering  after 
Paris,  and  acknowledging  the  hankering  quite  honestly. 
In  1802  she  published  the  first  of  her  really  noteworthy 
books,  the  novel  of  D^phine,  in  which  the  "femme 
inoomprise"  was  in  a  manner  introduced  to  FVench 
literature,  and  in  which  she  herself  and  not  a  few  of 
her  intimates  appeared  in  transparent  disguise.  In 
the  autumn  of  1803  die  retomed  to  "Ptm.  Whether, 
if  she  had  not  displayed  snoh  extraordinary  anxiety 
not  to  be  exiled.  Napoleon  would  have  exiled  hw 
remains  a  question;  but,  as  she  began  at  onoe 
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ftppealtDx  to  all  aorta  of  penmu  to  protect  her,  he 
seeniB  to  have  thousht  it  better  that  she  should 
not  be  Drotocted.  She  was  directed  not  to  reside 
within  lorty  leagues  of  IWis,  and  after  oonsider- 
abk)  delay  she  determined  to  go  to  Germany.  She 
joameyed  by  Metz  and  EranKfort  to  Weimar,  and 
uriveq  there  in  December.  There  she  stayed  during 
the  winter,  and  then  went  to  Berlin,  where  she 
made  the  aoqaaintance  of  Aojput  WilheW  Schl^el, 
who  afterwaraa  became  one  01  her  intimates  at  Cop- 
pet.  Thenoe  she  travelled  to  Vienna,  where,  in  April, 
the  news  of  her  father's  dangerous  illness  and  shortly 
of  his  death  (April  8)  reached  her.  She  retamed  to 
Coppet^  and  found  herself  its  wealthy  and  indepen- 
dent mistrass,  but  her  wrrow  fbr  her  nUier  was  deep 
and  oeruinlv  rincere.  She  spent  mmmer  at  the 
chateau  with  a  brilliant  company ;  in  the  autumn  she 
journeyed  to  Italy  accompanied  by  Schlegel  and  Sia- 
mondi,  and  there  ^hered  the  materials  of  her  most 
famous  work,  Corwne.  She  returned  in  the  summer 
of  1805,  sod  spent  neariy  a  year  ip  writing  Corinne; 
in  1806  she  broke  the  decree  of  exile  andlivedfora 
time  undisturbed  near  Paris.  In  1807  Corinne^  the 
first  SBBthetio  romance  not  written  in  German,  ap- 
peared. It  is  in  lact,  what  it  was  described  as  bang 
at  the  time  of  its  appearance  *'a  picturesque  tour 
ooucbed  in  the  form  of  a  novel."  The  publioation 
was  taken  as  a  reminder  of  her  existence,  and  the  po- 
lice of  the  empire  sent  her  bade  to  Coppet  She 
stayed  there  as  nsoal  for  the  summer,  and  then  aet  oat 
onoe  more  for  Gennanv,  visiting  Mainz,  Frankfintj 
Berlin,  and  Yienna.  She  was  again  at  Coppet  in  the 
summer  of  1808,  and  set  to  work  at  her  book  De 
V  AUemaffne.  It  took  her  neariy  the  whole  of  the  next 
two  yoan.  daring  which  she  did  not  travel  much  or 
far  nom  her  own  house.  She  had  bought  property 
in  America  and  thought  of  moving  thither,  but  ohanoe 
or  fktality  made  her  determine  to  publish  De  V AUe- 
maffne in  Paris.  The  submission  to  censorship  whioh 
this  entuled  was  suffidentty  inoonnstent,  and  she 
wrote  to  the  emperor  one  of  the  unfortunate  letters, 
at  onoe  nndignined  and  provoking,  of  whioh  she  had 
the  seor^  A  man  kss  tyrannioaTor  less  mean-spirited 
than  Napoleon  would,  of  course,  have  let  her  alone, 
but  Ni^leon  was  Napokun,  and  ahe  poftotfy  wm 
knew  him.  Hie  reply  to  her  1^4«r  was  Uie  ocmdem- 
nation  of  the  whole  edition  of  her  book  (ten  thousand 
oopies)  as  "not  French,"  and  her  own  exile,  not  as 
before  to  a  certain  distanoe  from  Paris,  but  &om 
¥nam  altogether.  The  aot  was  unquestionably  one 
of  o^ous  tyranny,  but  it  is  impossible  not  to  ask  why 
she  had  put  herself  within  reach  of  it  when  her  for- 
tune enabled  her  to  reside  anywhere  and  to  puUish 
what  ahe  pleased.  She  reUred  once  more  to  Coppet, 
where  she  was  not  at  first  interfered  with,  and  she 
found  oonsolation  in  a  young  officer  of  Swiss  oriein 
named  Booca,  twenty-three  TMrs  her  junior,  whom  she 
married  priratdy  in  1811.  The  intimacy  of  their  rela- 
tions oonid  escape  no  one  at  Coppet^  bat  the  fiiot  of  the 
marriage  was  not  ooiainly  known  tdl  after  her  death. 

The  operations  of  the  imperial  police  in  re^rd  to 
Madame  de  Stael  are  rather  obscure.  She  was  at  first 
left  undisturbed,  but  by  degrees  the  chateau  itself  be- 
eame  taboo,  and  her  Tisitors  found  themselves  pun- 
ished heavily.  Mathieu  de  Montmorency  and  Mawime 
Rdcamier  were  exiled  for  the  crime  of  seeing  her ;  and 
she  at  last  began  to  think  of  doing  what  she  ought  to 
have  done  years  before  and  withdrawing  herself  en- 
tirely from  Napoleon's  sphere.  In  the  complete  snb- 
jection  of  the  Continent  which  preceded  the  Russian 
War  this  was  not  so  easy  as  it  would  have  been  eariier, 
and  she  remained  at  home  during  the  winter  of  1811, 
writing  and  nknning.  On  May  23.  she  left  Coppet 
almost  secrmy,  and  journeyed  bv  Benij  Innsbnuk, 
and  Salsbarg  to  Vienna.  There  she  obtained  an  Aus- 
trian passport  to  the  frontier,  and  after  some  fears  and 
trouble,  recaving  a  Russian  passport  in  Oaluna-  she  at 
last  esoaped  from  the  dungeon  of  Napoleonic  Europe, 


swearing  never  to  return  thither.  It  seemed  Hkdr 
that  the  prodamation  of  war  between  France  and 
Rusda,  on  June  22,  would  help  her  to  keep  the  vow. 

She  journeyed  slowly  through  Bosna  and  Finland  to 
Sweden,  making  some  stay  at  St.  Petersburg,  spent 
the  winter  in  Stockholm,  and  then  set  out  for  Eng- 
land.   Here  she  received  a  brilliant  reception  and  va» 
much  lionized  during  the  season  of  1813.    She  pub- 
lished Be  VAUemasrne  (a  book  much  more  really  re- 
markable than  Corinne)  in  the  autumn,  was  saddened 
by  the  death  of  her  second  eon  Albnt,  who  had  en- 
tered the  Swedish  army  and  fell  in  a  dnel  brought  on. 
by  gamUing,  undertook  her  OonndSrationt  tur  la 
Rivolution  JFhtngaue.  and  when  Louis  XVIIL  bid 
been  restored  letoraed  to  ^ris.   Both  in  the  summer 
and  in  the  winter  of  1814  she  visited  Coppet,  and  was 
meanwhile  a  prominent  figure  in  Parudau  soctetr.  She 
was  in  Puia  when  the  news  of  Nspoleon's  lanmng  ar- 
rived and  at  onoe  fled  to  Coppet,  but  a  singular  stoiy, 
much  discussed,  is  current  of  her  having  approvecr 
Napoleon's  return.   There  is  no  direct  endenoe  of  it, 
but  the  conduct  of  her  dose  ally  Constant  may  be 
quoted  in  its  support,  and  it  is  certain  that  ahe  had  d» 
afibotion  for  the  Bourbons.   In  October,  after  Water 
loo,  she  set  out  fbr  Itel^,  not  only  for  the  advantavfr 
of  her  own  health  but  tor  that  of  her  second  hudban^, 
Roooa,  who  was  dying  of  consumption.   Her  daughter 
married  Duke  Victor  de  Broglie  on  February  20, 1810, 
at  Pisa,  and  became  the  win  and  mother  of  Frendi. 
statesmen  of  distfaution.   The  whole  family  returned 
to  Coppet  in  June,  wid  Bmn  now  frequently  virited 
Madaine  de  Stael  there.   He  had  qniued  her  a  good 
deal  in  London,  but  liked  her  better  in  her  own  house, 
though  even  there  he  noticed  her  constant  straining  U> 
be  something  dltforent  fVom  herself   Despite  her  io- 
oreamng  ill-health  she  returned  to  P«^  for  the  winter 
of  1816-17,  and  her  salon  was  much  frequented.  Bnt 
in  Maroh  she  is  spoken  of  as  "  c^ng,'  and  she  had 
already  beoome  confined  to  her  room,  if  not  to  her 
bed.   She  died  on  the  14th  of  Juir,  and  Roooa  snr- 
vived  hex  little  more  than  six  months.  .  Nor  was  her 
ddest  son  long-lived.   After  editing  a  ooUacted  edition> 
of  his  mothers  works  he  died  at  the  age  of  thir^-seveir 
in  1827. 

Madama  de  Stael  oeeuplei  a  ringnlar  position  la  Frendi 
literatare.  Themanofhercwntlmaezaltedhertotheakieip 
and  the  most  ezttavaRsnt  eetlmates  of  her  (as  "  the  gmt- 
est  woman  in  literary  history,"  m  the  "  fonndrem  of  the  ro- 
mantic movflmeDt,"  rapreMoting  "  ideas,"  while  hor  oon- 
tonporaxy  Chateaabriand  tmly  represonted  words,  odoiv 
and  images,  and  so  forth)  are  to  be  found  In  those  historiw 
of  literatnre  which  fhltlublly  repeat  seoond-hand  and  tra- 
ditional opinions.  On  the  oUier  hand,  It  is  acknowledged 
that  she  u  now  very  little  read.  aainte-Beave,  who  pro- 
fnsea  a  "  onlte  "  for  ur,  and  who  baa  treated  her  at  gnat- 
length  and  with  much  indulgence ;  H.  Sdierer,  a  compa- 
triot and  co-religioniflt,  who  is  strongly  prqjadiced  in  her 
&vor ;  Doudan,  a  kind  of  literary  retainer  of  her  connec- 
tionSj — all  allow  this,  and  any  one  who  speaks  with  an  ia- 
timato  knowledge  of  current  French  literature  most  agn* 
that  sioee  tliey  nwke  n^leet  of  her  baa  Incrcoaed.  1T<» 
writer  of  snoh  emtnenoe  is  bo  rarely  quoted  *  none  is  so  en- 
tirely destitute  of  tliat  tribnte  of  new  and  splendid  edition* 
whioh  France  pays  to  her  fovorite  elasaicB  more  lavishly 
than  any  otiier  nation;  none  la  so  seldom  tlie  sal^eot^tf  a 
literary  eaweris.  The  abundant  doeoments  in  the  handa 
of  her  descendants,  the  fkmiliesof  Broglie  and  HaoBsonville, 
have  indeed  ftamished  material  for  papers  recently,  bat 
these  are  almost  wholly  on  the  social  aspect  of  Madame  de 
Stael,  not  on  her  literary  merit.  Nor  when  the  life  and 
works  come  to  be  examined  independently  is  the  ne^ect 
seen  to  be  without  ezeose.  An  n^y  coquette,  an  <dd  woman 
who  made  a  ridiculoua  marriage,  a  blne-stoeking  who  spent 
mach  of  her  time  in  pestering  men  of  senios,  and  drawing 
from  them  sarcastic  comment  Iwhind  her  back, —  these 
things  are  not  attractive.  Her  books  are  seen  to  be  In  larse 
part  merely  clever  reflections  of  other  people's  views,  or 
views  carrent  at  tike  time,  and  the  Camooi  "  ideas  "  tnm 
ont  to  be  chiefly  the  ideas  of  the  books  or  the  man  with 
whom  she  was  from  time  to  time  in  contact,  senta- 
mentality  of  her  sentiment  and  the  florid  magniloqneooe 
of  her  style  equally  disgust  the  reader;  and,  when  it  is 
snggeated  to  him  that  the  revolntion  of  taste  wtf  manncrt 
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harto  noveb  more  than  anything  else,  he  is  tempted  to  re- 
ply that  if  it  has  not  hurt  Don  Qi^oU,  or  Oil  Blot,  or  Seiinmm 
Onuoe,  or  7bm  Jonet,  or  Manon  LeaeaiU,  or  The  Antiqitarg,  and 
that  if  it  hat  hnrt  CbriwM  it  ia  aimply  beoaue  these  are 
neat  books  and  CbrouM  is  not  a  neat  iiow.  There  is  truth 
ui  this,  bat  to  state  it  alone  woold  be  in  the  hlgbot  degree 
nnfiilr.  Madame  de  Stael's  fenlts  are  great ;  herstjrieiaof 
an  age  not  for  all  time ;  her  ideas  are  mostly  second-hand 
and  flreqaeatly  saperficial.  But  nothing  save  a  very  great 
talent  ooald  mn  shown  Itself  so  receptive.  Take  away 
her  assldDons  freqnentation  at  society,  from  the  later  phil- 
otophe  coteries  to  tzte  age  of  Byron,— take  away  the  infloence 
of  Constant  and  Schl^el  end  her  other  literary  friends, 
— and  probably  litUe  of  her  will  remain.  Bat  to  have 
flanght  from  all  sides  in  this  manner  the  floating  notions 
of  soeiety  and  of  indlvidnals,  to  reflect  them  witSi  such 
vigor  and  clearness,  to  combine  them  with  snch  not  Incon- 
siderable skill  into  connected  books,  is  not  anybody's  task. 
Ber  two  best  books,  Cbrians  and  De  PAUmagiw,  are  In  all 
piobaUllty  almost  iriiolly  nnoriglnal,  a  Itttto  sentiment  in 
the  flrst  and  a  little  oonstitatlotudism  in  the  second  being  all 
that  she  oan  claim.  Bat  Oomne  is  still  a  very  remaruble 
exposition  of  a  certain  kind  of  Kstheticlsm,  and  D« 
mrngtu  fs  still  perhaps  the  most  remarkable  account  of  one 
eoantry  by  a  native  and  inhabitant  of  anotlier  which  exists 
in  liteiatoie.  This  praise,  and  It  Is  very  high  praise,  can 
be  given  to  Madame  de  Stael.  Bat  the  merits  which  it  al- 
lows are  not  merits  of  the  class  which  secaie  readers  for- 
ever. Neither  in  style  nor  in  thonght  was  she  of  the  first 
elasB  or  perhaps  of  the  second ;  and  besides  thought  and 
style  nothing  will  save  books. 

Baron  Aognste  de  Stael  edited,  asbasheen  sald^e  complete 
woAs  of  his  mother  in  Beventeen  volumes  (Paris,  1820-1),  ana  the ' 
edition  was  afterwards  republished  In  a  eomnecter  form,  and, 
capplemeuCed  bv  some  CBuxm  InldUm,  la  >tlll  obtainable  in  8  vols, 
large  Bvo  (Didot).  The  OmwUratiofu  and  the  Dtx  AtmieadBe& 
bad  been  pubtlshed  after  Madame  de  Steel's  death.  There  la  no 
recent  re-tsane  oftbe  whole,  and  the  minor  works  have  not  been 
reprinted,  but  Oarinw,  Drlphine,  De  FABemaffiieKntmaij  aecessiUe 
in  cheap  and  separate  forms.  Of  recent  works  on  Hadame  de 
Staet,  or  rather  on  Ooppet  and  Its  society,  those  of  H.  U.  Caro  and 
Othenln  d'HaussonvUle  may  be  mentioned.  In  Bngllah  tbere  Is 
an  daborate  btogruphy  by  A.  Sterena  (London,  1880),  ftill  of  in- 
ibrmatlon,  but  unluckily  not  at  all  critical.  (o.  sa.) 

STAFFORD,  an  inland  county  of  England,  is 
,  bounded  on  the  S.£.  by  Warwickshire,  S. 
ISiI  viiL  by  Woroesterehire,  W,  by  Shropshire,  Jf,- 
W.  by  Cheshire,  and  E.  by  Derl^shtre,  just 
toodhing  LeicestershiteL  It  is  of  irr^ular  outline,  and 
hu  been  likened  to  an  elongated  and  oominmied  pear, 
Btnnewfaat  tapering  at  both  enda.  Its  greaUA  Inigth 
from  north  to  south  is  63  miles,  iriod  ita  greatest 
breadth  is  35  miles.  The  area  is  748,443  aore0~about 
1170  square  miles. 

Surfiieeand  Geology. — Although  the  general  aspect 
of  the  county  is  that  of  a  plain,  it  nas  been  pronounced 
rather  a  subalpine  or  hilly  district "  ;  but  its  highest 
hill.  Axe  Edge,  is  only  1756  feet  above  the  level  of  the 
sea.  In  the  north  the  land  is  undulating  and  veiy 
pictimsque ;  the  htlb  here  are  the  loftiest  in  the  county, 
as  Axe  Edge,  Cloud  Thoipe,  Mow  Cop,  and  other  hil- 
locks and  mounds  called  '  edges."  These  are  mostly 
oomposed  of  millstone  grit  In  the  south  we  have 
Mndstone,  gravel,  limestone,  and  basalt,  represented 
TespecUvely  by  !&n&re  Edge,  Barr  and  C^nock 
Chase,  Sedgley,  and  Clenk  The  principal  riTers  are 
the  TienU  the  Tame,  the  Sow.  the  Petik,  the  Stoor, 
the  Biythe,  the  Tern,  the  Chumet,  the  I^me,  the 
Smestov,  and  the  Manyfold;  of  these  the  Trent  is 
the  most  important  The  Severn  has  a  short  purt  of 
its  course  within  the  county,  traveraing  the  ooal-field 
at  Arlc:^-  The  Dove  separates  Staffordshire  from 
Dexi>yshire.  Several  of  the  rivers  are  well  supplied 
with  fish., 

Gteologically  the  county  is  included  in  the  New  Bed 
Sandstone  district  of  England,  and  is  of  the  Carboni- 
ferons,  Permian,  and  Triafsic  systems  of  formation.  It 
is  rich  in  limestone  and  coal.  According  to  Mr.  Gar- 
ner (.Nhtural  History  of  the^  County  o/  Stafford),  the 
fbllowixiig  IB  a  summary  of  its  geological  characters : 
the  Poliey  ooal-field  occupies  51  square  miles ;  the 
South  Staffordshire  ooal-field  (excluding  about  II 
miles  of  it  situated  m  other  oonnties),  65 ;  the  Silu- 
rian limestone)  etc.,  in  the  south  of  the  county,  16 ; 
the  Bowley  bualt,  1 ;  the  Clent  basalt,  2;  the  Arlc^ 


coal-field,  basalt,  comstone,  etc.,  7;  the  mountMU 
limestone,  40 ;  the  Cfaeadle  ooal-Seld,  18 :  the  Ohid- 
dletou  coal-field,  1  ;  the  Meerbrook  coal-field,  4 ;  the 
millstone  grit,  100 ;  the  New  Red  Sandstone  (marl, 
gravel,  rooK,  sand,  and  peat),  825. 
_  The  county  ia  very  rich  in  fossils.  In  the  coal,  the 
limestone,  and  the  Silurian  deposits  ihe  remains  of 
marine  auimals  and  plants  are  especially  nnmerous. 
The  museums  in  several  towns  have  good  collections 
of  corals,  calamitee,  and  ferns ;  and  probably  the  finest 
examples  of  trilobites  and  encninites  have  been  found 
in  this  part  of  England.  The  teeth  of  the  ift^ro^tcA^s 
hare  been  found  in  the  coal  steata.  and  the  Dudl^ 
museum  contains  a  specimen  of  M.  hibbertL  neariy 
entire.  The  county  is  very  rich  in  mineral  proaootiona. 
In  a  single  year  12,000,000  tonaof  coal  and  1,173,866 
tons  of  iron  have  been  obtained.  The  greatest  quan- 
tity of  iron  is  raised  in  the  north  and  of  oo^  in  the 
south.  Of  the  places  at  which  the  various  produoUi 
are  found  may  be  named — Birch  Hills  for  anthracite 
coal ;  Hanley  6reen  for  peacock  coal ;  Longton  for 
cannel  coal ;  Wednesbuiy  for  htematite  iron  ore ; 
Langley  Close  for  gray  marble ;  the  Rowley  Hills  for 
basalt  At  Bilston  casting  sand,  at  Ringswinford  fire- 
clav  and  fire  bricks,  at  Tutbury  alabaster,  at  Powke 
HiU  black  marble,  and  at  Hemley  Green  red  ochre  are 
produced.  In  December,  1885,  an  iinportant  discovery 
of  coal  was  made  near  Dudley.  Mr.  Blewitt  hasdriven 
from  the  Grace  Mary  pits  about  250  yards  towards  the 
Ivy  House  estate,  through  the  igneouB  rocks,  and  come 
upon  a  laive  area  of  the  best  hard  coal,  about  thirty 
feet  in  thickness,  and  some  thirty  acres  in  area. 

CUmaie  and  Affrimliun. — Aa  r^tardi  climate  the  ooun^ 
■haree  the  oharacterlstlca  common  to  the  midland  district 
of  England.  Agriculture,  though  not  its  distinctive  fea- 
tare,  forms  a  very  important  item  in  the  industry  and 
wealth  of  Staffordshire.  The  retunu  for  1886  fhrnish  the 
following  report:  In  com  crops  there  were  94,273  acrea; 
roota,  artificial  graasee,  etc.,  43,343 ;  clover  and  grasNe,  48,- 
832;  permanent  putare,  412,566;  &Ilow,  7203;  orchards, 
1168 ;  market  gardens,  866 ;  nursery  gronnda,  233 ;  woods 
and  plantations,  34,911.  From  the  same  returns  we  learn 
that  the  number  of  horsea  employed  in  agrlcalbire  was  16,- 
081 ;  unbroken  horsea  and  brood  mares,  7802 ;  cows  in  milk 
or  in  calf,  74,868;  cattle  under  two  yoars  old,  56,224;  two 
years  and  upward,  25,0!£2;  one-year-old  aheep,  142,^5: 
sheep  under  one  year,  106,950 ;  and  piga,  48,569.  The  total 
nnmoer  of  {iroprietors  In  the  county  waa  retarned  in  1873 
aa  43,371,  poasesaing  638,064  acres,  producing  an  anunal 
rental  of  £3,630,254  [$17,643,034.44].  The  estimated  extent 
of  waste  or  eommou  land  waa  7800  acres.  Of  the  owners 
33,672  owned  lev  than  one  acre  each.  Eight  proprietors 
were  owners  of  more  than  10,000  acres  each,  vis.,  Earl  of 
lichfleld,  21,433 ;  Earl  of  Shrewsbury,  16,954 ;  Lord  Hath, 
erton,  14,901 ;  Haxquis  of  Anglesey,  14,344 ;  Sir  J.  H.Crewet 
14,256:  Duke  of  Sutherland,  11^744;  Lord  Bagot,  10,993; 
Sir  T.  F.  F.  Bonghey,  10,505. 

Ifmnfaeturea. — The  manuftctures  of  Staffordshire  are  of 
a  very  varied  character.  Almost  everything  which  ia  made 
of  iron  is  manufhctnred  In  one  town  or  another ;  and  it 
would  only  he  tedious  to  enumerate  tiie  ^most  infinite 
variety  of  goods  produced.  Wolveriiampton  and  WlUenhall 
arethmons  for  loclcs,  Cradley  for  nails,  Oldbury  for  railway 
carriages,  Walsall  for  spurs,  bits,  and  saddlery,  Tipton  for 
anchors,  Smethwiok  for  glass,  Soho  for  steam  engines  and 
hydraulic  Jacks,  Wednesfleld  fiirkeys,  BUaton  for  tlnplato 
wares,  and  Bloxwlch  for  bits.  Tmuika  to  the  labors  of 
Josiah  Wedgwood  and  Flazmau,  the  pottery  work  of  Staf- 
fordshire raoks  among  the  most  famous  mann&ctures  itf 
the  kingdom,  and  Etruria  ia  a  household  word  wherever 
the  admirable  and  artistic  Wedgwood  ware  is  known.  The 
ale  prodnced  at  Bnrton-on-Trent  finds  a  market  In  almost 
every  civilized  coantry  in  the  world,  uid  in  some  that  can 
scarcely  be  so  described. 

OmmuKtcatioa. — The  county  Is  admiraUy  provided  with 
railways,  canals,  and  tramways.  The  main  roads  are  excel- 
lent, and  are  well  maintained  and  kept  in  capital  condition. 

Adminittraiion  and  Population. — ^The  population  In  1861  was 
746,043;  iii  1871  858,326;  and  in  1881  981,013  (malea 492,009, 
females  489,004),  an  average  of  1.31  persons  to  an  acre.  Staf- 
fordshire is  in  the  Oxford  circuit,  and  is  nearly  all  in  the 
diocese  of  Lichfield.  The  seat  of  the  bishopric  and  the  will 
courts  are  at  Lichfield.  The  assize  town  Is  Staflbrd.  There 
are  five  hnndreds,eacb  having  two  divisions:  North  Tot- 
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monalow  (Leek)  and  South  Totmoiulow  (Cheadle),  Korth 
PirehUl  (Potteries),  and  South  Pirehill  (Stona),  North  Of- 
flow  (Burton-OQ-Trent),  and  Soath  Offlow  (WalBall),  East 
Cattleatone  (Bageley)  and  West  Cnttlestone  (GDosall),  North 
Seiadon  (SedgJey)  and  Sooth  Seisdon  (Kinfiin).  The  ooonty 
has  one  court  of  quarter  sessions,  and  is  dlrided  into 
tvrenty-two  petty  and  special  sessional  divisions ;  and  tbeie 
axe  247  civil  parishee  and  sixteen  poor  law  unions.  The 
monicipal  borooglis  number  twelve:  Bnralwn,  population 
SSfiBSt;  Bnrton-ou -Trent  (partly  in  Derfoyshira),  39,388; 
Hanley,  48,361 ;  Lichfield,  8319 ;  Longton,  18.620 ;  Newcss- 
tle-ondep-Lyme,  17,508;  Stafford,  19,977;  Stoke-on-Trent, 
19,261 ;  Tamworth  (partly  in  Warwickshire),  4891 ;  Wal- 
sall, 68,795 ;  Wast  Bromwlch,  56,-295 ;  Wolverhampton,  75,- 
'798. 

Bj  th«  Bedlsbihation  of  Seats  Act,  1685,  th«  parliamen- 
tary  representation  of  Staffordshire  was  arranged  as  fol- 
lows :  seven  boroaghs  each  retarning  one  member,  one 
borough  returning  three,  and  seven  couaty  diviaioos  with 
one  member  to  each,— making  seventeen  memben  for  the 
whole  coanty.  The  county  divistonB  are  named  respectively 
Burton,  Handsworth,  Kingswinford,  Leek,  Lichfield,  North- 
West,  and  Weet.  The  following  is  a  list  of  the  boroughs, 
with  populatiooB  given  by  or  based  oo  the  census  of  1^1 : 
Wolremsmpton  (three  members),  164,332;  Hanley,  75,913 ; 
ITeweaatle-nnder-Lyme,  49,293;  Stafford,  19,977;  Stoke-on- 
Trent,  64,091 ;  Walsall,  59,402  ;  Wednesbury,  68,142 ;  West 
Bromwich,  56,295. 

Hulory  and  Antiqmi^ — Much  antiquarian  leamiag  has 
bMn  employed  In  lowing  that  StaflMdshire  was  In  early 
ante-Boman  days  fiunoos  for  the  inesenee  and  powers  of  the 
Dmids.  Cannock  Chatte  has  been  described  as  their  head* 
quarters  in  Britain ;  and  Bar  Beacon  has  been  generally 
accepted  as  one  of  titeir  principal  places  of  wotahip,  of  which 
Drood  or  Druid  Heath  hy  its  name  still  preserves  the  tra- 
dition. At  the  time  of  Oesar's  arrival  in  the  island  this 
part  of  England  was  peopled  by  tribes  whom  the  Soman 
authors  designate  as  (xtmavii  or  Camabii.  The  conquerors 
named  the  central  part  of  the  coanttr,  which  included 
Staffordshire,  Flavia  OBesartensis.  Two  of  their  most  famous 
roads,  Watling  Street  and  Icknield  Street,  passed  through 
the  connty, — the  first-named  tcom  Faseley  through  Wall 
[EloeetuiM)  to  Wrozetor  ( Urieonitm),  and  the  Icknield  Street 
through  Birmingham  to  Wall,  and  by  Burton-on-Trent  to 
Derby.  In  Saxon  times  Staffordshire  formed  part  of  the 
great  kingdom  of  If  eroia,  which  was  remarkable  for  the 
tenaeily  with  whloh  the  people  clung  to  their  old  faith  and 
resisted  the  introdnction  of^  Christianity.  The  new  faith, 
however,  prevailed  over  paganism,  and  a  cathedral  was 
founded  at  Lichfield.  Throng  the  infinence  of  Offa,  Pope 
Adrian  in  made*  the  see  an  Independent  archbishopric, 
but  this  honor  was  only  poseessed  for  a  short  period.  Hercia 
was  frequently  Invaded  by  the  Danes,  and  several  battles 
were  fought  m  Staffordshire,  notably  at  Tettenhall  and 
Wednesfleld  (Woden's  Field),  and  a  \ir%a  number  of  Danes 
settled  in  this  part.  So  rapidly  did  they  occupy  the  land 
that  in  1016,  when  the  Danish  king  Canute  divided  bis  con- 
quests into  four  earldoms,  Mercia  was  believed  to  have  as 
many  Danish  as  Saxon  inhabitants.  After  the  Norman 
Conquest  the  coanty  vras  divided  among  the  Conqneror's 
retainers,  the  barons  De  Torri,  De  Itontgomery,  Fits- 
Ansonlf  and  de  Ferrers  coming  in  for  the  liou's  share.  Of 
alter  historical  events  the  most  noted  are  the  defeat  and 
execution  of  the  earl  of  Lancascer  by  Edward  II,  in  1322, 
and  the  battle  at  Blore  Heath  in -1459,  in  which  the  Yorkista 
were  victorious  over  the  I^ancasterians.  Dnrlng  the  Civil 
War  Llohfleld  oathedral  was  besieged  in  1643,  and  Lord 
Bxook  WIS  killed  by  a  shot  fired  mm  the  battlements  of 
the  great  tower.  Mary  qneen  of  Scots  was  imprisoned  in 
Tutbury  Castle  from  1569  to  15:^.  In  1745  Charles  Edward, 
the  Toung  Pretender,  in  his  attempt  to  win  the  crown  of 
England,  penetanted  as  ftr  aa  Leek. 

l^ly  British  remains  exist  In  varions  ports  of  the 
oounty;  and  a  large  number  of  barrows  have  been  opened 
in  which  human  bones,  urns,  flbuln,  stone  hammers,  arm- 
lets, pin^  pottery,  and  other  articles  have  been  found.  In 
the  nelgnborhood  of  Wetton  no  fswer  than  twenty-tiiree 
barrows  hive  been  opened,  and  British  ornaments  have  been 
found  in  Need  wood  Forest.  SeTeral  Soman  camps  also  exist 
in  different  parts.  But  of  medinval  times  the  chief  legacy 
is  the  cathedral  at  Lichtikld  {q,  v.),  one  of  the  most  bean- 
tlftil  In  tJie  kingdom.  Of  other  interesting  places  the  most 
worthy  of  notloe  are  Beaadesert,  Bentley  Hul,  Chillington, 
Dudley  Oastle,  Enville  Hall,  Ingestre,  Stafford  Castle,  Tarn- 
worth  Oastle,  Tizall,  and  Wrottesley  Hall.  More  modem 
mansions  are  Ham  Hall,  Alton  Towers,  ShngboVough, 
Fatteshnll,  Keele  Hall,  and  Trentham.  Of  famous  person- 
ages belonging  to  the  county  are  John  Dndley  (duke  of 
Northombmrland),  Cardinal  Pole,  Archbishop  Sheldon,  OoL 
John  lAn^  General  Harrison,  Lord  Anson,  Earl  St  Vinoent, 


Izaak  Walton,  Dr.  Samuel  Johnson,  David  Garrick,  Jo^h 
Wedgwood,  Miss  Seward,  Mary  Howitt. 

See  Plot,  Sataral  BUarg  itfataffardMre,  1686 ;  Erdeiwlck,  Bma 

ITSfrTaOl :  Pitt  •nmograp'^  BUtory  qT  SUifforMtin.  1817:  Gamer 
Adtund  attoryyOie  Oninty  (iT  Stq^rd.  lUl ;  Langlbrd,  StoArrf. 
tMn  omd  ITariBfiteMne,  1874;  and  the  publications  of  tbs  8slt 
AjchBOtogloal  Society. 

STAFFORD,  a  pariiamentaiy  and  municipal  bor- 
on^h  of  England,  and  the  county  town  of  Stafford- 
shire, is  situated  on  the  left  bank  of  the  river  Sow, 
alm(»t  in  the  heart  of  England.    It  is  123  milea  irom 
London  «id  29i  from  Birmingham,  and  is  in  the 
southern  diviuon  of  the  hundred  of  FlrefailL 
principal  trades  of  the  town  are  tanning  and  the  man- 
ufacture of  boots  and  shoes,  more  especially  for  ladtesL 
The  oldest  church  is  that  of  St  Chad,  said  to  be  ori- 
ginally of  Saxon  origin.    It  was  formerly  a  large  and 
beautiful  church,  with  chancel,  nave,  aisles,  transepts, 
and  a  central  tower,  but  has  suffered  severely  from 
time,  neglect,  and  rough  treatment    Restoration  was, 
begun  in  1855,  and  the  operations  led  to  the  discovery 
of  some  fine  interiacing  Norman  arches  and  a  beaatilM 
Norman  archway  with  some  rich  sculptured  work  be- 
tween the  nave  and  tower.   These  were  restored  in 
1856  and  a  new  roof  was  put  on  the  chancel  in  memory 
of  Izwk  Walton.    In  1874,  the  nave,  arcades,  and 
open-timbered  roof  were  rertored  in  memory  m  Mr. 
Thomas  Salt ;  in  1874-75  the  south  aisle  was  rebuh, 
and  in  1884-85  the  tow«r.   The  finest  of  the  chnrdiefl 
in  Stafford  is  undoubtedly  St  Mary's,  which  was  ad- 
mirably restored  in  1844-45  by  Sir  Gilbert  Scott,  at  a 
cost  of  £30,000  [$145,800].    It  contains  teme  good 
monuments,  and  scTeral  very  fine  memorial  windoTS 
of  stained  glass.   Other  churches  worthy  of  mentioa 
are  Christ  Church,  St  Paul's,  and  St  Thomas's.  The 
grammar  school  is  a  veiy  old  foundation,  enlarged  by 
Edward  VT. ;  the  present  building  was  erected  in  186:1 
The  free  library  was  opened  in  1882,  and  is  now  &irly 
well  supplied  with  books.   The  William  Salt  librsiy 
oontaioB  a  unique  collection  of  books,  deeds,  autographs, 
engravingB,  and  drawings  relating  to  the  oounty,  col- 
lected by  Mr.  Salt  and  presented  by  his  widow.  It 
contains  some  7000  volnmes,  betwem  2000  and  9000 
deeds,  and  more  than  9000  drawings,  aotf^^phs,  and 
valuaUe  MSS. ,  mostly  relating  to  the  history,  topog- 
raphy, etc.,  of  the  connty.   ^Hie  town  also  possesses 
a  good  museum,  ooUeoted  prindpally  by  Mr.  Glemwt 
L.  Wragge,  and  called  by  his  name  ;  specially  interest- 
ing is  its  almc»t  perfect  collection  of  fossils.  Stafford 
also  contains  a  good  school  of  art  and  a  mechanics' 
institute.    Other  prominent  buildings  are  the  shiie 
hall,  in  which  the  assizes  and  quarter  sessiona  are  held, 
and  the  borough  hall ;  the  latter  oontains  ^e  munia- 
pal  offices,  and  abo  has  a  large  hall  for  public  meet- 
ings.   Stafford  is  well  supplied  with  oharitaMe  insti- 
tutions, among  which  vais  be  menUoned  the  general 
infirmary,  built  in  176^  the  coanty  Innatio  asjniim  ia 
1818 ;  and  the  Coton  HiU  instatotton  for  the  inaue  in 
1854.  beautifiiUyataatedonriaiiggroandt  whidi  com- 
mands exteoriye  views  of  some  or  the  lorelieat  conn- 
try  in  the  oounty,  while  its  own  groands  are  tastefully 
laid  ont   The  hooseholderB  of  Stafford  formerly  pos< 
sessed  the  right  of  using  some  veiy  extensive  oommon 
land  sitaated  north  of  the  town ;  in  1880,  however,  all 
that  remained  (134  acres)  was  inclosed,  and  is  now  held 
for  the  people  by  a  committee  of  householders  elected 
annually.    A  part  of  this  land,  called  Stone  Flat,  ts 
preserved  as  a  public  recreation  ground.    Of  anothw 
common  named  Coton  Field,  consisting  of  about  180 
acres,  70  acres  were  in  1884  transferr^  afaeolately  to 
the  freemen,  and  have  been  divided  into  401  gardeo 
aUotments,  whioh  are  let  at  a  small  reotiJ  to  lendent 
freemen  ot  their  iridows.  ORie  parliamentary  borongh 
(area  774  acres,  with  population  of  18,904  in  1881 )  was 
extended  in  1885,  and  is  now  idenUcu  with  the  mani- 
<npal  borough.  The  area  of  this  ia  1012  aores,  and  the 
population,  14,487  in  1871,  was  in  1881  19,977.  The 
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Act  of  1885  redooed  the  pariiunentwy  lepraentation 
from  two  members  to  one. 

Stafford  was  of  considerabie  importance  before  the  Con- 
quest. The  Bite  was  at  fttst  known  as  Berteliney  or  Bethe- 
ney,  from  the  island  on  whieh  the  earliest  houses  were 
bnilt.  As  the  town  grew  its  name  was  changed  into  that 
ofStatfoidorStadfoid.  In  913  Ethelfleda,  sister  of  Edward 
the  ESder,  erected  a  fortification  here,  generally  called  a 
castle,  bnt  donbtleas  one  of  those  defensive  mounds  which 
ftwn  their  admirable  positions  were  afterwards  selected  by 
the  Noimans  as  the  sftee  of  their  castles  and  strongholds. 
Aboat  a  year  and  a  half  afterwards  Edward  the  Elder  bailt 
a  tower,  with  walls  and  a  fosse  round  it.  Pennant  says  this 
was  on  the  mount  ealled  Oastle  Hill  by  Bpeed.  Stafford  is 
mentioned  in  Domesday  as  a  city  paying  £9  in  custonis. 
Hieze  were  18  royal  bargewa,  and  the  earls  of  Mezoia  pos- 
sesMd  twenty  muu^ons.  The  nnmber  of  booses  entered  is 
178.  William  trailt  a  oastle  on  the  old  sit^  which  he 
appointed  Robwt  de  Torrl  governor,  who  took  the  name  De 
Stafford  from  that  of  the  town,  and  was  the  orij^inator  of 
tiie  great  Cunily  of  the  Stafibrda.  Atthistime  itoontained 
antral  mint:  some  of  the  eoina  are  still  ertant,  bearing  on 
the  obrcrse  the  bead  and  name  of  the  king,  and  on  the  re- 
verse "Oodwlnne  on  Staef."  Oodwlnne  was  the  "king's 
moneyer."  The  castle  of  Robert  de  Torri  was  rebuilt  by 
Salph  de  Stafford  in  the  reign  of  Edward  III. ;  during  the 
<^Tll  War  it  was  held  for  the  Bonllati  by  the  earl  of 
NorOiampton,  bat  was  taken  fitrthenrliamentbySir  Wil- 
liam ^ereton  in  May,  1643.  The  castle  was  soon  afterwards 
demtdiahed  by  order  of  the  Parliament.  When  fortified, 
StaAnd  bad  four  setea.  That  on  the  south,  near  the  river 
brldn  ealled  the  Orean-gate,  was  taken  down  In  1780.  The 
arch  of  the  East-gate  was  standing  a  few  years  ago.  The 
Oaol-gate  was  in  mlns  In  1680.  The  site  of  the  fourth  gate 
is  unknown.  King  John  confirmed  and  eularged  the  privt- 
legee  granted  by  the  old  ehaiter.  This  was  anin  oon- 
fizmed  by  Edwaid  VL,  and  on  At^nat  6, 1G7S,  Sicabeth 
Tisited  the  town.  Stalrord  adopted  the  Looal  Ooremment 
Aet,  1868,  on  April  23, 187-2 ;  and  in  1876  an  Act  was  obtained 
for  extending  the  borough  bonndariea.  The  corporation 
now  eonaista  of  a  mmyott  eight  alderm^  and  twen^-foni 
conneflloia. 

• 

STAG.  See  IXeeil 

STAHL,  Geobg  Ebmst  (1660-1734),  ofaemiBt,  was 
born  CD  21it  October,  1660,  at  Ansbaoh,  atndied  at 
Jena,  and  became  oonrt-pfayaitHan  to  toe  duke  of 
Weimar  id  1687.  In  1694  be  was  apiwinted  professor 
of  mecUrane  in  Halle  and  in  1716  pbysician  to  tbe  king 
of  Pmssia.  He  died  at  Berlin  on  May  14,  1734.  His 
Theoria  MeeUca  Vera  appeared  at  Halle  in  1707  (see 
Mbdicins,  vol.  XV.  p.  822),  and  his  Bstpmmenia  a 
Obaetvationa  Cheimooe  at  Berlin  in  1731  (see  Ohbh- 
ISTBT,  vol.  V.  p.  399). 

STAIR,  James  Dalbtmple,  Fibot  yisooTrrn* 
<]619-i695),  was  bom  in  May,  1619.  at  I>rummaTehie 
in  Ayrshire^  He  was  desDended  nom  a  iiunily  for 
Borenl  genen^ions  indtned  to  the  prindples  of  the 
Reformation,  and  had  ancestors  both  on  lae  father's 
and  the  mother's  nde  amongst  tbe  Lollards  of  Kyle. 
His  lather  James  Daltrmple,  hurd  of  the  small  estate 
of  Stur  in  Kyle,  dicxl  when  he  was  an  infiutt ;  bis 
mother,  Janet  Kennedy  of  Knodcdaw,  is  dewoibed  as 

a  woman  of  excellent  spirit,"  who  took  oare  to  have 
liim  well  educated.  From  the  grammar  school  at 
Mauchline  he  went  in  1633  to  the  nniversity  of  Glas- 
gow, where  be  graduated  in  arts  on  July  26,  1637. 
Next  year  he  went  to  Edinburgh,  probably  with  tbe 
intention  of  studying  lav,  bnt  the  tronlues  of  the 
times  then  approaching  a  crisis  led  him  to  change  his 
course,  and  we  next  find  him  servinir  in  Uie  eari  of 
OieDoum's  regiment  in  the  war  <n  the  Covenant 
"What  part  he  took  in  it  is  not  oertunly  known,  but  he 
was  in  command  of  a  troop  when  recalled  in  1641  to 
compete  for  a  re^ney  (as  a  tatorship  or  professorship 
-was  then  called)  in  tbe  nniverut^  of  Glasgow.  He  was 
eleeted  in  March.  Mathemataos,  lo^ic,  ethics,  and 
politics  were  the  chief  subjects  of  bis  lectures,  and 
a  notebook  on  logic  by  one  of  his  students  has  been 

{ preserved.  His  aotivitjr  and  skill  in  matters  of  col- 
ege  business  were  praised  by  bis  odleagnee,  who 
nnmbered  amongst  them  some  of  the  leading  Covenant- 
ing (Bvines,  and  his  leal  in  teacJiing  was  gratefUl^ 


aoknowled^:ed  by  his  students.  After  nearly  seven 
years'  service  he  resigned  his  regency,  and  removed  to 
Edinburgh,  where  he  waa  admitted  to  tbe  bar  on  Feb- 
ruary 17, 1648.  This  step  had  probably  been  rendered 
ea«er  by  his  marri^  four  years  before  to  Margaret 
Boss,  co-heiress  of  Balneil  in  Wigtown.  Stair's  prac- 
tice at  the  bar  does  not  appear  to  nave  heea  large :  his 
talents  lay  rather  in  Uie  direction  of  leanung  and  bun- 
neas  than  of  oratory  or  advocaqy.  His  reputation  and 
the  con6dence  repwed  in  him  were  diown  by  his  ap- 
pointment in  1649  as  secretary  to  the  commission  sent 
to  The  Hague  to  treat  with  Charles  IL  by  tbe  parlia- 
ment of  Scotland.  The  negotiation  having  been  broken 
off  through  the  unwilUngness  of  the  young  king  to 
pooei)t  the  terms  of  the  Covenanters,  Stair  was  again 
sent  in  the  following  year  to  Breda,  where  the  failure 
of  Montrose's  expedition  forced  Charles  to  change  bis 
attitude,  and  to  retnm  to  Scotland  as  the  oovenanted 
king.  Stair  lutd  preceded  him,  and  met  him  on  his 
landing  in  Aberdeenshire,  probably  carrying  with  him 
the  news  of  the  execution  of  Montrose,  which  he  had 
witnessed. 

During  the  Commonwealth  Stur  continued  to  pnu>- 
tioe  at  tbe  bar;  but  like  most  of  bis  brethren  he  refused 
in  1654  to  take  the  oath  of  allegiance  to  the  Common- 
wealth and  alQuration  of  royuty.  Three  yeani  hUer, 
on  the  death  of  Lord  Baloomie,  Stair  was  appointed 
one  of  the  commissioners  for  the  administration  of  jus- 
tice in  Scotland  on  the  recommendation  of  Monk.  His 
appointment  to  the  bench  on  Ist  July,  1657,  by  Monk 
was  confirmed  by  Cromwell  on  the  26th.  Stair's  asso- 
ciation with  the  Enf^lish  judges  at  this  time  must  have 
enlarged  bis  aoquamtanoe  with  English  law,  as  bis 
travels  had  extended  his  knowledge  of  the  ravil  law 
and  the  modem  European  systems  which  followed  it 
He  thns  acquired  a  singular  advantage  when  he  came 
to  write  on  law,  regaxding  it  from  a  cosmopolitan  or 
intemational  rather  than  a  merely  looal  or  national 
point  of  view.  Wb  actual  discharge  of  Judicial  duty 
at  this  time  was  shqrt,  for  after  tbe  domi  of  Crom- 
well the  courts  in  Scotiand  were  shut, — a  new  com- 
mission issued  in  1660  not  having  taken  effect,  it  being 
uncertain  in  whose  name  the  commission  ought  to  mo. 
It  waa  dnring  this  period  that  Stur  became  intimate 
with  Monk,  who  is  sud  to  have  been  advised  hy  him 
when  he  left  SooUand  to  call  a  full  and  free  parliament 
Soon  after  the  Bestoiation  Stair  went  to  London, 
when  he  was  received  with  favor  b^Cbarie8,knifchted, 
and  intruded  in  the  new  nomination  of  judges  in  the 
Court  of  Session  on  13th  Febmary^  1661.  He  waa  also 
put  on  various  important  commissions,  busied  himself 
with  looal  and  agrionltnral  affairs,  and,  like  most  of 
tiie  Scottish  jnd^  of  this  mA  the  following  century, 
acted  with  seal  and  credit  the  part  of  a  gocd  country 
gentleman. 

In  1662  he  was  one  of  the  jnd^  who  refused  to 
take  the  declaration  that  the  fiattonal  Covemmt  and 
the  Solemn  League  and  Covenant  were  unlawful  oaths, 
and,  forestalling  the  deposition  which  had  been  threat 
ened  as  the  penalty  of  continued  non-compliance,  he 

£ laced  his  resignation  in  the  king's  hands.  The  king, 
owever,  summoned  him  to  London,  and  allowed  him 
to  take  the  declaration  under  an  implied  reservation. 
The  next  five  years  of  Stair's  life  were  comparatively 
uneventful,  but  in  1669  a  family  calatuity,  the  exact 
facts  of  which  will  probal:^  never  be  ascertained,  over- 
took him.  His  danghter  Janet,  who  had  been  be- 
trothed to  Lord  Itut£erfard,  was  married  to  Dunbar 
of  Baldoon,  and  some  tn^e  incident  ooomred  on  tlie 
wedding  night,  fVom  the  effects  of  whidi  she  never 
recovered.  As  the  traditions  tut  on  the  central  fact, 
whether  it  waa  the  bride  who  sta&bed  her  husband,  or 
the  husband  who  stabbed  the  bride,  no  credence  can 
be  nven  to  the  mass  of  superstitions  and  spiteful 
slander  which  surrounded  it,  principally  levelled  at 
Lady  Stair.  In  1670  Stair  served  as  one  of  tbe  Scottish 
oommisrioners  who  went  to  London  to  treat  of  the 
Union ;  bnt  die  pngeot,  not  seriously  pressed  by  Charles 
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ud  hu  miDUten,  broke  down  througb  a  dum  on  the 
part  of  the  Soots  to  what  was  deemed  an  exoessive 
fepresentadon  in  the  British  paxUamenL  Id  January, 
1671,  Stair  was  appcMnted  president  of  the  OouH  or 
Session.  In  the  following  year,  and  again  in  1673,  he 
vasTetnraed  to  parliament  for  Wigtownshire,  and  took 
part  in  the  inipartant  legislation  of  those  years  in  the 
department  of  private  law.  Daring  the  bad  time  df 
Lauderdale's  government  Stair  used  his  influenoe  in 
the  piivy  oouncil  and  with  Lauderdale  to  mitigate  the 
severity  of  the  orders  passed  against  eoolesiasdoal 
offenders,  but  for  the  most  part  he  abstained  from  at- 
tending a  board  whose  policy  be  could  not  approra 
In  1679  he  went  to  London  to  defend  the  court  against 
chaises  of  partiality  and  i^justjoe  which  had  been 
niade  against  it,  and  was  thanked  by  his  brethren  for 
his  suooess.  W&en  in  the  following  year  the  duke 
of  YoA  came  to  SooUand,  Stair  distinguished  him- 
self by  a  bold  sijeech,  in  wbioh  he  oongratulated  the 
duke  on  his  ooming  amongst  a  nation  which  was  en- 
tirely Protestant.  This  speech  can  have  been  liule 
relished,  and  the  duke  was  henceforth  his  implac- 
able enemy.  His  influenoe  prevented  Stair  from  being 
made  chancellor  in  1681,  on  the  death  of  the  duke  of 
Bothes. 

The  parliament  of  this  year,  in  which  Stair  ^wn 
sat,  was  memorable  for  two  statutes,  one  in  private 
and  the  other  in  public  law.  The  former,  relating  to 
the  testing  of  deeds,  was  drawn  by  Stur,  and  is  some- 
times called  by  his  name.  Although  it  is  susceptible 
of  some  improvement,  the  two  centuries  daring  which 
it  has  related  this  important  branch  of  practical 
oonToyamnng  is  a  testimony  to  the  ^ill  of  the  drafts- 
man. The  other  was  the  infiunous  Test  A<^,  probably 
die  worst  of  the  many  measures  devised  at  this  period 
with  the  object  of  fettering  the  conaotenoe  b^  oaths. 
Stair  also  had  a  minor  share  in  the  form  which  this 
law  finally  took,  but  it  was  confined  to  the  insertion 
of  a  definition  of  the  Protestant  religion  "  ;  by  this 
he  hoped  to  make  the  test  harmless,  but  his  expecta- 
tion was  disappointed,  and  the  form  in  whioh  it 
emeiged  from  parliament  was  such  that  no  honest  man 
eouldtake  it.  Yet,  self-contradictory  and  absurd  as  it 
was,  the  Test  Act  was  at  once  rigidly  enforced.  Argyll, 
who  declared  be  took  it  only  in  so  far  aa  it  was  con- 
sistent with  iteelf  and  the  Protestant  religion,  was  tried 
and  oondemned  for  treason,  and  nairowly  saved  his 
life  by  eeowing  from  Edinburgh  Oastle  the  day  before 
that  fixed  TOT  his  execution.  Stair,  dreading  a  similar 
fate,  went  to  London  to  seek  a  personal  interview  with 
Uie  king,  who  had  more  than  once  befriended  him, 
perhaps  remembering  his  services  in  Holland ;  but  the 
duke  of  Toik  intercepted  his  aooese  to  the  royal  ear, 
and  when  he  returned  to  Scotland  he  found  a  new 
eommisslon  of  judges  issued,  from  which  his  name 
was  omitted.  He  retired  to  his  wife's  estate  in  Gallo- 
way, and  ooonpied  himself  with  preparing  for  the  press 
his  great  work,  The  ItutUMtunu  of  tite  Law  tif  Scot- 
land, which  he  published  in  the  antnmn  of  1681,  with 
a  dedication  to  the  king. 

He  was  not,  however,  allowed  to  pursue  his  legal 
studies  in  peaceful  retirement  His  wife  was  charged 
with  attending  oonventidea,  his  factor  and  tenants  se- 
verely fined,  and  he  was  himsdf  not  safe  flfom  prose- 
eotion  at  any  moment.  A  fierce  dispute  arose  between 
Olaverhouse  and  his  son,  the  master  of  Stair,  relative 
to  the  ref^ality  of  Gtenluoe ;  and,  both  having  appealed 
to  the  pnvy  council,  Olaverhouse,  as  might  nave  been 
ex[)ected,  was  absolved  from  all  the  charges  brought 
against  him,  and  the  master  was  deprived  of  the  re- 
gality. Stair  had  stiU  powerful  fnends,  but  his  oppo- 
nents were  more  powerful,  and  he  received  advice  to 
iiuit  the  conntiy.  He  repaired  to  Holland  in  October, 
1684,  took  up  his  reffldence,  along  with  his  wife,  some 
of  his  younger  children,  and  his  grandchild,  afterwards 
the  field-marshal  Stair,  at  Leyden.  'While  there  he 
published  the  J)et^non$  of  the  Court  of  Setnon  he- 
tteeen  1666  md  1671,  of  which  he  had  Kept  a  daily 


record,  and  a  small  treatise  on  natural  philosophy,  eih 
tided  Phystologia  Nova  Es^perimaUalu. 

In  his  absenoe  a  pFoseontion  fiir  teeason  was  nuaed 
against  him  and  others  of  the  esiles  hs  Sir  G.  Hw- 
kenzie,  the  lord  advocate.    He  was  charged  with  ao- 
oession  to  the  rebellion  of  1679,  the  Ryehouse  |^ 
and  the  expedition  of  Arayll.    With  the  first  two  hs 
had  no  connection ;  with  Argyll's  unfortunate  attempt 
he  had  no  doubt  sympatbizea,  but  the  only  proof  of 
his  complicity  was  slight,  and  was  obUuned  by  torture. 
The  proceedings  against  him  were  never  brought  to  an 
issue,  having  been  continued  by  successive  adjourn- 
ments until  1687,  when  they  were  drop^ped.  Tbe 
cause  of  their  abandonment  was  the  appointment  of 
his  son,  the  master  of  Stair,  who  had  made  his  peine 
with  James  II. ,  as  lord  advocate  in  room  of  Mackenxie, 
who  was  dismissed  from  office  for  refusing  to  relax  the 
penal  lam  agunst  the  Cadiolics.   Tbe  maato-  onlj 
held  office  aa  lord  advocate  for  a  year,  when  be  was 
"degraded  to  be  justice  deik" — the  king  and  his 
advisers  finding  him  not  a  fit  tool  for  their  purpose. 
Stair  remained  in  Holland  till  the  following  yvar^when 
be  returned  under  happier  auspices  in  the  smte  of 
William  of  Orange.    William,  who  had  made  his  ao* 
quaintance  through  the  pensionary  Fagel,  was  ever 
afterwards  the  firm  friend  of  Stair  and  his  fSunily. 
The  master  was  made  lord  advocate;  and,  on  the 
murder  of  President  Lockhart  in  the  following  year. 
Stair  was  aeain  placed  at  the  head  of  the  Court  of 
Session.     An  unscrupulous  opposition,  headed  W 
Montgomery  of  Skehnorlie,  who  coveted  the  office  of 
secretary  for  Scotland,  and  Lord  Robs,  who  aimed  at 
the  presidency  of  the  oonrt,  sprang  up  in  the  Scottish 
parbament ;  and  an  anonymous  pamphleteer,  perhaps 
Montgomery  himself  or  Ferguson  the  Plotter,  attadied 
Stair  in  a  pamphlet  entitled  The  Late  I\oceedingM  of. 
the  PixrHament  of  Scotland  Stated  md  VvuUeated. 
He  defended  himself  by  publishing  an  Apohgy,  wbidi, 
in  the  opinion  of  impartial  judges,  was  a  complete 
vindication.    Shortly  after  its  issue  be  was  crovted 
Viscount  Stair.   He  bad  now  reached  tbe  summit  of 
his  prosperity,  and  the  few  years  which  remained  <^ 
his  old  age  were  saddened  by  private  and  puMic  cares. 
In  1692  ne  lost  his  wife,  tbe  faithful  partaerof  his 
good  and  evil  fortune  for  oeariy  fifty  years.    The  mas- 
saore  of  Glenooe,  whieh  has  marked  the  master  of 
Stair  with  a  stmn  whidi  his  great  services  to  the  stale 
cannot  eflhoe, — for  he  was  undoubtedly  the  principal 
adviser  of  William  in  that  treacherous  and  crad  deed, 
— was  used  as  an  opportani^  by  his  adversaries  of  re- 
newing their  attack  on  the  old  president.    His  own 
share  m  the  crime  was  remote ;  it  irbs  alleged  that  he 
had  as  a  priv^  councillor  declined  to  receive  Glencoe's 
oath  of  ailegiuice,  though  tendered,  on  the  technKsl 
ground  that  it  was' emitted  after  the  day  fixed,  but 
even  this  was  not  deariy  proved.   But  some  share  of 
the  odium  which  attached  to  his  son  was  naturally  re- 
fleeted  on  him.    Other  grounds  of  complaint  were  not 
difficult  to  make  up,  which  found  willing  supporters 
in  the  opposition  members  of  pariiament.    A  disap- 

fointed  flwtor  brenght  inabill  m  1693oomi)Uuniagof 
is  partiality.  He  was  also  accused  of  domineering 
over  tbe  other  Judges  and  of  favoring  the  dtents  oi 
his  8on&  Two  ihIIb  were  introduced  withoat  naming 
him  bat  really  aimed  at  him, — one  to  diaqonlify  peen 
from  bang  jndges  and  Uie  other  to  conier  on  the 
crown  a  power  to  appoint  tempoiwy  preeidents  of  tbe 
court.  The  complaint  wainst  him  was  remitted  to  a 
committee,  which  after  niU  inquiry  completely  excul- 
pated him ;  and  the  two  bills,  whose  incompet^Ky  he 
demonstrated  in  an  able  paper  addressed  to  the  com- 
mission and  pariiament,  were  allowed  to  drop.  He 
was  also  one  of  a  parliamentary  commission  which  pre- 
pared a  report  on  the  regulation  of  the  judicatures, 
afterwards  made  the  ba«s  of  a  statute  in  1695  8api>le- 
mentary  to  that  of  1672,  and  finmiing  Uie  foundation 
of  the  judicial  procedure  in  tiie  Scottish  oonits  down 
to  the  present  oentury.   On  November  29, 1695,  Slaii; 
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'vho  had  been  for  some  time  in  failing  health,  died  in 
Edinburgh,  and  was  buried  in  the  church  of  St  Giles. 

In  the  aame  year  there  was  publistied  in  Londoo  a  small 
▼oiamewiUi  the  title  A  FrndMaMMo/  tt«  IHvvm  Pvr/eetioiu, 
lUmitr^ng  Oxti  Olorjf  •/  0«d  i»  tkem  bp  Sstuo*  and  SecHaHon, 
Mdhodieailji  di(iMUd,—Btf  a  Pvrmm  nf  Honor.  It  was  edited 
br  tho  two  yoncooformist  divines,  William  Bates  and  John 
Howe,  who  had  been  In  ezHe  in  Holland  along  with  Stair, 
and  is  nndoabtedly  bis  work.  Perhaps  it  had  been  a  sketch 
4rf  the  **  Inquiry  Oonoeming  Nataiai  Theology  "  vhloh  be 
had  ecutemiwed  writing  In  1681.  It  is  of  no  value  as  a 
tlieological  work,  for  Stair  was  no  more  a  theologian  than 
he  was  a  man  of  science,  bnt  it  is  of  interest  as  sbowinK  the 
aeriooa  bent  of  his  thooghts  and  the  genuine  ^ety  oi  bia 
character. 

It  is  aa  a  legal  writer  and  a  Judge  that  he  holds  a  pro- 
eminent  place  amongst  many  distingalshed  ooantrymen 
belonging  to  bis  profession.  "Rie  ftill  title  of  his  great  work, 
which  runs  aa  foUows — The  InttiMiam*  <tf  As  Lav  of  Seat- 
iand,  dedtieed  from  iti  Origmalt,  oad  doOattd  with  the  Civil, 
Oanom,  and  I^vdal  Lam,  oad  with  tha  Ciutomt  qf  N^hboruu 
tratioM—ia  fUlly  borne  out  by  the  contents,  and  affords  evf- 
dence  of  the  advaatage  Stair  had  eujoyed  from  his  pbilo* 
sophlcal  training,  his  foreign  travels,  aad  his  iutorcoarse 
with  Oontinentu  Jurists  as  well  as  English  lawyers.  It  Is 
no  narrow  teohaioal  treatise,  bnt  a  comprehenaiVe  view  of 
Jurl^mdence  as  based  on  philosophical  principles  and  d»> 
rived  trom  a  Dlrine  Author.  But  neither  does  it  lose  itself 
In  generalities;  for  it  is  the  work  of  a  lawyer  and  Judge 
in^nately  acquainted  with  every  detail  in  the  ptactiool 
application  of  law  In  his  native  country.  Unfortunately 
for  its  permanent  fiime  and  use,  much  of  the  law  elucidated 
in  it  has  DOW  become  antiquated  through  the  decay  of  the 
feudal  part  of  Soottlsb  law  and  the  large  Introduction  of 
English  law,  especially  in  the  departmenta  of  commercial 
law  and  eqnity.  Bat  its  spirit  still  animates  Scottish  law 
and  educates  Scottish  lawyers,  and  it  may  be  hoped  will 
oontinne  to  do  saving  them  nom  being  the  slaves  of  pre* 
cedent  or  the  victims  of  the  utilitarian  philosophy  which 
regards  all  |ia8itlve  law  as  conventional,  and  destitute  of 
aeoessary  principles  derived  from  ^a  nvture  of  the  world 
and  man. 

The  Pkynoloffia  was  flivorably  noticed  by  Boyle,  and  is 
interesting  aa  showing  the  activity  of  mind  of  the  exiled 
Jndge,  who  returned  to  the  studies  of  his  youth  with  fresh 
»st  when  physical  science  was  approaching  its  new  birth. 
Bnt  he  was  not  able  to  emaneipate  Umseif  from  fbrmnhe 
irtiieh  had  cramped  the  odncMion  of  hfai  geaeiation,  and 
had  not  caught  the  light  which  Newton  ntead  at  this  varr 
time  by  the  oommuiueatlon  at  his  JViaeipfa  to  tiie  JEb^w 
Society  of  London. 

Stidr  WM  fortunate  in  his  descendants.  **  The  family  of 
Dalrymple,"  observes  Sir  Walt»  Scott,  "  produced  within 
two  centnries  as  many  men  of  talent,  civil  and  military, 
of  literarv,  political,  and  professional  eminence,  as  any 
house  in  Scotland."  His  five  sons  were  all  remarkable  la 
thoir  professions.  The  master  of  Sti^r,  wbo  became  the 
drst  eul,  was  an  able  lawyer,  but  still  abler  politician.  Sir 
James  Dalrymple  of  Borthwiok,  one  of  the  prlntdpal  derlu 
of  session,  was  a  very  thorough  and  aoeurate  historical  an- 
tiquary. Sir  Hew  OtlrymDle  of  Iforth  Berwick  saoceeded 
his  fitther  as  president,  and  was  reckoned  one  of  the  best 
lawyers  and  speakers  of  his  time.  Thomas  Dalrymple 
became  physician  to  Queen  Anne.  Sir  David  Dalrymple 
«r  Hailes  was  lord  advocate  under  Anne  and  George  L 
Stair's  grandson,  the  field-siarsttal  and  second  earl,  gained 
equal  credit  in  war  and  diplomacy.  His  great  gmndson. 
Sir  David  Dalrymple,  Lord  Hailes,  also  rose  to  the  bench, 
where  he  had  an  honorable  character  for  learning  aa  a 
«ivU  and  humanity  as  a  criminal  Judge.  But  his  literary 
ozceeded  his  legal  fome.  As  an  honest  and  impartial  his- 
torian he  Liid  the  foundations  of  the  true  narrative  of 
Scottish  history,  from  which  all  his  successors  have  largely 
borrowed. 

For  &  fuller  soooxmt  of  the  life  of  ataSxae^AnnaUt^tlteVUeouia 
Md  PirM  and  SeeoadMarU  <ifStatr,  by  J.  Hunav  Graham,  and  Jfe- 
motr  <^  ^  Ama  Dainn^  llHDWtl  ataSr,  1875,  by  £  J.  O. 
Hackay.  (jc  m.) 

3TALTBBIDGE,  a  municipal  and  pariiamentar^ 
borough  of  England,  partly  in  Lancashire  but  princi- 
pally m  Cheshire,  is  situated  on  the  Taioe,  1  mUe  eaat 
of  AahtoD-under-Lyne^  and  7}  east  of  Manchester.  The 
^me  is  crossed  by  bndg^  coDnecting  the  counties  of 
Gbester  and  Luioaster.  The  prinmpal  public  buildings 
are  the  town-hail  (1831),  the  Foresters'  halt  (1836), 
the  district  infirmuy,  the  mechanics'  institute  (1861), 
the  people's  institute  (18M),  the  mariEet-hall  (1866), 


and  the  Oddfellows'  halt  (1878).  Stamford  park, 
exteading  to  about  60  acres,  and  lyins  between  Scaly- 
bridge  and  AshtoQ,  was  opened  12th  July,  1873.  The 
town  is  one  of  the  oldest  seats  of  the  cotton  manufac- 
tnxe,  the  fint  cotton  mill  having  been  erected  in  1776, 
and  the  first  steam  engine  in  1795.  In  addition  to 
extensive  cotton  mitlSj  it  possesses  woollen  fkctories, 
iron  and  brass  foundnee,  machine  woib,  nul  works, 
and  paper  mills.  Stalybndge  was  created  a  market- 
town  in  1828,  was  incorporated  as  a  municipal  borough 
in  1857,  and  obtained  the  privilege  of  returning  a 
member  to  pariiament  in  1867.  The  municipal  bor- 
ough (area  806  acres)  had  a  poptolation  of  21,092  in 
1871,  and  22,785  In  1881 ;  its  limits  were  extended  in 
1881  to  3120  acres,  with  a  popularion  of  25,977.  The 
population  of  the  parliamentary  borough  (area  2214 
acres)  in  1871  was  35,1U,  and  in  1881  it  was  39,671. 
The  area  added  to  the  municipal  borough  in  1881  was 
in  1885  included  in  the  parliamentary  l)orough  also, — 
Uie  population  of  this  extended  area  bang  42*863  at 
the  census  of  1881. 

STAM£X>RD,  a  municipal  Iwroush  and  market- 
town,  chiefly  in  linoolnshire  but  partly  in  Northamp- 
tonshire, is  ntuated  on  the  river  Welland,  and  on 
branches  of  the  Midland,  the  London  and  North 
Western,  and  the  Great  Northern  railway  lines,  89 
miles  north  of  Londoo,  and  55  south  of  Lincoln. 
The  ancient  bridge  over  the  Welland  was  in  1849  su- 
perseded by  a  new  structure  of  stone,  erected  at  a  cost 
of  £8500  [^1,310].  The  town  formerly  possessed 
fourteen  parish  diurchee,  but  now  has  only  nx,  vis., 
St  Mary's,  erected  at  the  end  of  the  13tn  century, 
possessing  an  Early  English  tower,  with  Decorated 
spire,  the  principal  other  parts  of  the  building  t)eing 
Perpendictuai ;  Alt  Bunts,  also  of  the  13th  oentuiy, 
the  steeple  being  built  at  the  expense  of  John  Brown, 
merdiant  of  the  staple  at  Calais,  in  the  beginning  ot 
the  15th  century ;  St  Michaet's,  relmitt  in  1836  on  the 
site  of  one  erected  in  1269 ;  St  Qeorge's,  Early  En- 
glish, Decorated,  and  Perpendicular,  for  the  most  part 
rebuilt  in  1450,  at  the  expense  of  William  Bruges, 
fint  garter  king-at-arms ;  St.  John  Baptist's,  Perpen- 
dicular, erectea  about  1452 ;  and  St  Martin's,  Perpen- 
dicular, in  which  Lord  l^r^wurer  Burghtey  is  buried. 
Formerly  there  were  several  religious  houses:  the 
Benedictine  monasteiy  of  St  Leonard's,  founded  in 
the  7th  century,  of  which  there  are  still  some  remuns ; 
the  Canuelite  monastery  (1291),  of  which  the  west 

B,te  still  stands ;  the  houses  for  gray  friars  (time  of 
enivin.)^  Dominicans  (1240),  Gilbertines  (1291), 
and  Angustinians  (1316).  The  prin<npal  seoular  build- 
ings  are  the  town-haU  (rebuilt  1776),  tne  com  exchange 
(1859),  and  the  literary  and  scient^o  institute  (1842), 
with  a  library  of  6000  votumes.  There  are  a  large 
number  of  charitable  institutions,  including  the  Stam- 
ford and  Rutland  infirmary  (1828),  Browne  s  hospital, 
founded  in  the  time  of  Richard  IIL,  Snowden's  alms- 
houses (1604),  IVuesdale's  aknshouses  (1700),  and 
Burghley  hospital,  founded  by  Lord  Treasurer  Bui^h- 
ley  (l59T).  Ratcliffe's  and  Browne's  high  school  for 
boys  was  lately  erected  at  a  cost  of  £7000  {$34,0201 
on  the  site  of  Ratclifie's  free  school ;  and  Brown  s 
school  for  girls  in  St  Martin's  was  erected  in  1876  at 
a  oost  of  £5000  j;i24,300].  The  prosperity  of  the 
town  depends  ohiefiy  on  its  oonneodon  with  agricul- 
ture. It  possesses  iron  fonndries,  uricultural  imple- 
ment works,  wagoQ  fiuitories,  and  breweries.  There 
is  also  some  trade  in  coal,  timber,  stones,  and  dates. 
The  population  of  the  municipal  borougn  (area  1766 
acres)  in  1871  was  7846,  and  in  1881  it  was  8773  \  that 
of  the  parhamentary  borough  (area  1894  acres)  in  the 
same  years  was  808C  and  8993.  The  latter  was  mermd 
in  the  counti^  in  1885,  nving  its  name  to  a  parlia- 
mentary division  of  Lincolnshire. 

The  town  is  of  very  remote  antlqaity,  and  Is  snpposed 
to  have  grown  into  importance  after  the  decay  of  the  Bo- 
man  village  of  Bridge  Caaterton,  two  miles  distant.  Its 
name,  an  early  form  of  which  was  Staen£nd»  was  derived 
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from  a  pusftge  at  the  town  acron  the  Wetland  hy  stone. 
It  wBB  tne  Boene  of  the  first  battle  of  the  Ptcts  and  Soota 
agaimt  the  Britona  and  Sazons  in  449,  and  nbaeaaeatly 
becmnw  one  of  the  Atb  gnat  Danish  bonmgha.  L  caiUe 
was  bailt  earl7  In  the  lOtii  century  on  the  aonth  bank  of 
the  river  opposite  the  town,  but  has  long  disappeared ;  and 
of  another  on  the  northwest  of  the  town,  fortified  hy  Ste- 
phen, onl7  the  fonndations  now  remain.  The  town  was  at 
one  time  enclosed  by  walla,  and  there  are  still  traeea  of 
gateways  on  the  eastand  west  sides.  In  the  reign  of  Henry 
III.  the  lectures  of  the  Carmelites  on  divinity  and  the 
liberal  arts  led  to  the  erection  of  oolleges,  and  Stamford 
became  celebrated  as  a  place  of  education.  When  dissen- 
sions arose  among  the  students  of  Oxford  in  the  reign  of 
Edward  III.,  many  removed  thither,  and  ultimately  the 
tmiTersities  both  of  Oxford  and  Cambridge  th<mght  it  nec- 
essary to  pass  statutes  prohibiting  their  stadents  from  pro- 
eeding  to  other  places  for  any  part  of  their  education, 
dtsmford  being  specially  mentioned  in  the  Oxford  statute. 
At  the  time  of  the  Conquest,  Stamford  was  governed  by 
aldermen.  It  was  incorporated  by  charter  in  the  reign  of 
Edward  lY.  In  1663  it  received  a  charter  from  Charles  II. 
constituting  its  chief  magistrate  a  mayor.  It  returned  two 
members  to  parliament  from  the  reign  of  Edward  I.  till 
18ff7,  and  one  from  1807  to  18^  The  deanery  of  Stamford 
is  an  amdent  peeallar,  the  »fiipiAntmsat  being  Tested  in  the 
bishop  of  Uneoln. 

STAMFORD,  s  borough  of  the  United  States,  in 
Fairfield  county,  Connecticnt,  ia  situated  on  Long 
Idand  Soand,  35  mites  northeast  of  New  York  city, 
on  the  New  York.  New  Haven  and  ^utford  Bulroao. 
IthaBftBDMll  harbor  aooessibk to steamboatatqr means 
of  a  canal ;  and  among  ita  public  baildingB  are  the 
town-hall  and  several  handsome  cbnreheB.  Lodes; 
oarriageB,  stoves,  fire-bricks,  edge-tools,  cranes,  hard- 
ware, noeieiy,  and  especially  logwood  extract  and 
liqtiorioe  are  manufactured  in  the  borough.  The  pop- 
ulation was  9714  in  1870  and  11, 297  in  1880. 

STAMMERING,  or  STrnrERiNa,  designates  a  spas- 
modic affeodon  of  the  organs  of  speech  m  which  the 
articulation  of  words  is  soddenl:^  checked  and  a  pause 
ensues,  often  followed  hy  a  repetition  in  rapid  sequence 
of  the  parUcular  sound  at  which  the  stoppage  ootmrred. 
Of  this  puofiil  affection  there  are  many  grades,  from 
a  rii^t  inability  to  prononnoe  with  ease  certain  letters 
or  ayllables,  or  a  tendency-to  hemtate  and  to  inteiject 
unmeaning  sounds  in  a  spoken  sentence,  to  the  more 
severe  condition  in  which  there  is  a  paroxysm  of  spasms 
of  the  muscles,  not  only  of  the  tongue  and  throat  and 
^H»,  but  even  of  those  of  respiration  and  of  the  body 
f^nerally.  To  nnderstand  in  some  d^ree  the  explana- 
tion of  stammering  it  is  necessary  to  conndor  shortly 
the  phyBiological  mechanism  of  articulate  speech. 
Speech  is  the  result  of  various  muscular  movements 
aneoting  the  current  of  air  as  it  passes  in  expiration 
frt)m  the  larynx  through  ^e  mouth.  If  the  vocal 
cords  are  called  into  action,  and  the  sounds  thus  pro- 
duced are  modified  by  the  muscular  movements  of  the 
tongue,  cheeks,  and  lips,  we  have  vocal  speech :  but 
if  uie  glottis  is  widely  open  and  the  voctu  cords  ro- 
laxed,  the  current  of  air  may  still  be  moulded  by  the 
muscular  apparatus  so  as  to  prodoioe  speedi  without 
vmoe,  or  whisoering  (see  Voice).  In  both  cases,  how- 
ever, the  mechanism  is  very  complicated,  requiring  a 
series  of  nervous  and  muscular  actions^  all  of  which 
must  be  executed  with  prednon  and  in  accordance. 
In  vocal  speech,  for  example,  it  is  necessary  that  the 
respiratory  movemente,  more  espedalty  those  of  expi- 
ration, occnrregularty  and  with  nioe  ac[juatment  to  tne 
kind  of  articulate  expression  required  ;  that  the  vocal 
cords  be  approximated  and  tightened  b^  the  muscles 
of  the  larynx  acting  with  delicate  precision,  so  as  to 
produce  the  sound  of  the  pitch  desired ;  that  the  rijna 
fflotttdis  (or  aperture  of  the  larynx)  be  opened  so  as  to 
produce  prolonged  sonnds,  or  suddenly  closed  so  as  to 
cut  off  the  current  of  ur ;  that  the  movements  of  the 
muscles  of  the  tongue,  of  the  soft  palate,  of  the  jaws, 
of  the  cheelm.  and  of  the  lips  occur  predady  at  the 
right  time  and  to  the  requisite  extent ;  and  finally  that 
alt  of  these  muscular  a(^u8tments  tdce  place  with 
"^pidity  and  smoothness,  gliding  into  each  other  with- 


out effort  and  without  loss  of  Ume.  Exquisite  oo- 
ordinaUon  of  muscular  movement  is  therefore  necea- 
saiy,  involving  also  complicated  nervous  aottou. 
Henoe  is  it  that  speeoh  is  acquired  by  long  and  Ubo- 
rious  effort;  A  child  possesses  voice  from  the  bu^n- 
ning ;  it  is  bom  with  the  capacity  for  speech ;  Dot 
articulate  expression  is  the  result  of  education.  Id 
infancy,  not  only  is  knowledge  acquired  of  external 
objects,  and  signs  attached  in  the  form  of  words  to  the 
ideas  thus  airekened,  but  the  nervous  and  muscular 
mechanisms  by  which  these  dgns  or  words  reo^re 
vooal  expresfflon  an  trained  b^  long  praetioe  to  work 
harmoniously. 

It  is  not  Borprising,  therefore,  that  in  certua  ases^ 
owing  to  some  obscure  ooogenitat  defect,  the  oo^i- 
nation  is  not  effected  with  sufficient  predsion,  and 
that  stammering  is  the  result.  Even  in  severe  cases 
no  appreciable  lesion  can  be  detected  either  in  the 
nervous  or  muscular  mechanisms,  and  the  oondilitni  is 
similar  to  what  may  affect  all  varieties  of  finely  co- 
ordinated movements.  The  mechanism  does  not  woik 
smoothly,  hut  the  pathologist  is  unable  to  show  any 
organic  d^eot  Thus  the  oo-ordioated  movements 
necessary  in  writing  are  disturbed  in  scrivener's  palsy* 
and  the  skilful  performer  on  the  piano  or  on  any  io- 
stmment  requiring  minute  manipulation  may  find  thst 
he  is  losing  ithe  [Mwer  of  delicate  adjusUnent.  Stam- 
mering is  occasionally  hereditary.  It  rarely  shows 
ibidf  before  the  age  of  four  m  five  years,  and  as  a 
rale  it  is  developed  between  this  age  and  puberty. 
M«i  stammer  in  a  much  laiger  proportion  than  women. 
It  may  occur  during  the  course  of  nervous  affections^ 
such  as  hysteria,  epilepsy,  or  tabes  dorsalia ;  some- 
times it  follows  febrile  lAsorders ;  often  it  devebps  in 
a  child  in  a  feeble  state  of  heath,  without  any  spedil 
disease.  In  some  cases  a  child  may  imitate  a  stammerer 
and  thus  acquire  the  habit.  Any  general  enfeeblemeot 
of  the  health,  and  especially  nervous  excitement,  a^ra- 
vates  the  condition  of  a  confirmed  stammerer. 

Stammerers,  as  a  rule,  find  the  explosive  consonants 
b,  p,d,t,k,  and  hard  g  the  most  difficult  to  articulate, 
but  many  also  are  unable  easily  to  deal  with  the  more 
continuons  oonsonants,  such  as  v,  /,  (A,  *,  sA,  m,  m, 
y,  and  in  severe  oases  even  the  vowels  may  oanss  a 
oertun  amount  of  spasm.  ITsoally  the  defect  is  not 
observed  in  whispering  or  singing ;  but  there  are  ex* 
oeptions  to  this  statement  In  pronouncing  the  explo- 
sive sounds  the  jMzt  of  the  oral  appaiatos  that  onght 
sutUeuly  to  open  or  dose  remuu  spasmodically  (dosed, 
ao4i  the  stammerer  remuns  for  a  moment  voioeleas  or 
strives  pitifully  to  overcome  the  obetructioiij  uttering 
a  few  successive  pu&  or  sounds  like  the  banning  or 
the  sound  he  wishes  to  utter.  The  lips  thus  remun 
closed  at  the  attempted  utterance  of  h  and  p  ;  the  tip 
of  ^e  tongue  is  prised  agunst  the  hard  palate  or  the 
bade  of  the  upper  fVont  teeth  in  d  and  <^  and  the  hack 
of  the  tongue  presses  against  the  posterior  part  of  the 
palate  in  pronoundng  g  hard  and  k.  In  attempting 
the  oontinuDus  consonants,  in  which  naturally  the 
passage  is  not  oompletely  obetmoted.  the  stammerer 
does  not  dose  the  passage  spaamodioally,  bqt  tlie  parts 
become  fixed  in  the  hal^<q>«led  condition,  or  diem  aie 
intermittent  attempts  to  open  or  dose  them,  eannng 
either  a  drawling  sound  or  oomiog  to  a  full  stop.  In 
cases,  where  even  vowels  cannot  be  freely 


severe 


uttered,  the  spasm  appears  to  be  at  the  rima  ghtiiAt 
(opening  of  the  larynx).  Again,  in  some  cases,  the 
spasm  may  affect  the  respiratory  muscles,  giving  rise 
to  a  curious  barking  articulation,  in  consequence  of 
spasm  of  the  expiratory  musdes,  and  in  such  castA 
the  patient  utters  the  first  part  of  the  sentence  slowly, 
gradually  aooelerates  the  speed,  and  makes  a  rush 
towards  the  dose.  In  the  great  mtuority  of  oases  die 
spasm  affects  the  muscles  of  articulation  proper,  that 
is,  those  of  the  pharynx,  tongue,  cheeks,  and  lips.,  u 
the  most  aggravated  cases  the  condition  of  the  Mt^t 
is  pitiable.  It  has  thus  been  wdl  described  ny  Dr. 
Bnstow  in  an  artide  full  of  interesting  detuls : 
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"The  most  diatreartng  cases  are  those  in  which  the  Bpasm 
•xtenda  to  pulB  uhcouiimCmI  with  speech, — it  may  oe  to 
t>mx]j  Hie  miuoalar  organiim.  In  wuioh.  a  case  the 

raaam  oommeneei,  let  tu  aimime,  at  the  bMe  of  the  tongue ; 
the  month  opens  widely  and  remains  In  that  position ;  the 
mnscl«e  of  expiration  work  convulsively ;  the  glottis  con- 
tracts; lespiratlon  becomes  arrested ;  toe  flue  becomes  oon- 
nafeed  and  the  veins  dilated :  violent  spasmodic  movements 
involve  tiie  tnink  and  limba;  and  only  after  siMne  time, 
either  when  tiie  patient  becomes  ezhansted,  or  when  he 
resolutely  restrains  his  attempts  to  articulate,  does  his 
parozyBm  oome  to  u  end." — diiam't  I^etiomarf  of  Medifine, 
p.  1513. 

Such  a  case  is  not  oommon ;  it  is  more  paroxysmal 
than  habitual;  and  intndinaiyoonvenation,  when  the 
patient  is  free  from  nerrons  ezoitemeDt,  the  defect 
maybe  soaroely  obserred.  A  ooDditiou  named  aph- 
tKonffut  is  even  more  distressing.  It  totally  preveats 
Bpecoh,  and  may,  at  intervals,  come  on  when  the  per- 
son attempts  to  speak;  bat  fortanately  it  is  only  of 
temporary  duration^  and  is  nsaall^  caused  by  excep- 
tional nervons  excitement  It  is  characterized  by 
spasm  of  the  mnsdea  sapnlied  by  the  hypoglossal 
nerve,  including  the  stemo-nyoid,  stemo-thyroid,  and 
thjro-h^id  muaoles.  In  almost  «1  oases  of  stuttering 
it  n  notioed  Uiat  tJie  detedt  is  most  apparent  wh«t  die 
person  is  obliged  to  mdce  a  sudden  tmnsitlon  from  one 
daas  of  sounds. to  another,  and  the  patient  soon  dis- 
oorers  this  for  himself  and  chooses  bis  words  so  as  to 
aT<nd  dangerous  muscular  oombinationa.  When  one 
eonmders  the  delicate  nature  of  the  adjustments  neces- 
sary in  artioolate  speech,  this  is  what  may  be  expected. 
It  IS  well  known  that  a  qaickly  diffoaue  stimulant, 
sueh  as  alcohol,  temporaruy  removes  the  diflSonlty  in 
speech. 

Stuttering  may  be  successfully  overcome  in  some 
cases  by  a  careful  process  of  education  under  a  com- 
petent tutor.  Not  a  few  able  public  speakers  were  at 
first  stutterers,  but  a  prolongea  course  of  vocal  gym- 
nastics has  remedied  the  defect  The  padent  should 
be  enooniued  to  read  and  speak  slowly  and  detiber- 
atdy,  carefully  pronouncing  each  syllaue,  and  when 
he  feels  the  tendency  to  stammer,  he  should  be  advised 
to  pause  for  a  short  time,  and  then  by  a  strong  volun- 
tary effort  to  attempt  to  pronounce  the  won.  He 
should  also  be  taught  how  to  regulate  respiration  dur- 
ing speech,  so  that  he  may  not  tul  for  want  of  breath. 
In  some  cases  aid  may  be  obtained  by  rusing  the  voice 
towards  the  close  of  the  sentence.  Sounds  cr  com- 
binations of  sounds  that  present  specnal  difficulties 
sfaoald  be  made  the  subject  of  carefiu  study,  and  the 
defect  ma^  be  lar^ly  overcome  by  a  series  of  graduated 
exercises  in  reading.  The  practice  of  intoning  is  use- 
fid  in  many  cases.  In  ordinary  conversation  it  is  often 
imDortant  to  have  some  one^  present  who  may  hy  a 
looV  pat  the  stammerer  on  his  guard  when  he  is  ob- 
■ervea  to  be  talking  too  quickly  or  indistinotly.  Thus 
1^  Mtience  and  determination  man^  stammerers  have 
BO  zar  overcome  the  defect  that  it  can  scarcely  be 
noUoed  in  conversation ;  but  even  in  such  cases  mental 
exdtement  or  slovenly  inattention  to  the  riiles  of  speech 
8iiitabl&  for  the  oondition  may  cause  a  relapse.  In 
very  severe  oases,  where  the  spasmodic  seiznres  affect 
other  muscles  than  those  of  articulation,  special  medi- 
cal Ueatment  is  necessary,  as  such  are  on  the  border- 
tand  of  serious  nervons  disturbance.  All  measures 
tending  to  improve  the  general  health,  the  removal  of 
any  aneotion  of  the  moutn  or  ^ms  that  may  aggravate 
habitual  stammering,  the  avoidance  of  great  emotional 
enntement,  a  steady  determination  to  overcome  the 
defect  l>7  volnntary  control,  and  a  system  of  education 
such  flts  has  been  dcetched  will  do  much  in  the  great 
muoritv  of  cases  to  remedy  stammering,    (j.  o.  u.) 

STAMPS.  The  stamp  duty  is  a  tax  imposed  upon 
ft  great  variety  of  legal  and  other  documents,  and 
forms  a  branch  of  the  national  revenue.  The  stamp 
is  a  cheap  and  convenient  mode  of  certifying  that  the 
verenne  regulations  have  been.compUed  with.  Stamp 
duties  appear  to  have  been  invented  fay  the  Dutch  in 
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1624.  The^  were  first  imposed  in  England  in  1694  by 
5  and  6  Will,  and  Maiy,  q.  21,  as  a  temporary  means 
of  rusing  funds  for  carrying  on  the  war  with  Frano^ 
They  now  depend  upon  a  very  large  number  of  statutes, 
the  principal  one  being  the  Stamp  Act,  1870,  33  and 
34  Vict  0.  97  (which  extends  to  the  Uuited  Kinnlom). 
The  amount  of  stamp  duty  varies  from  one  halfpenny 
(postage)  to  thousands  of  pounds  (probato  or  succes- 
sion). It  appears  scarcely  neoessuy  in  this  place  to 
set  out  at  Im^h  the  various  stamp  duties  pavable  in 
the  United  Kingdom,  inasmuch  as  those  ox  the  most 
usual  occurrence  mil  readily  be  found  in  ordinary  hooka 
of  reference. 

Stamp  duties  are  either  fixed,  such  as  the  dntj  of  one 
penny  on  every  cheque  irrespective  of  its  amount,  or  ad 
vatwrem,  as  the  dnty  on  a  conveyance,  which  varies  accord- 
ing to  the  amount  of  the  purchase  money.  The  dnty  is 
denoted  generally  by  an  Impressed,  less  frequently  by  an 
adhesive,  stamp,  sometimee  by  either  at  the  option  of  the 
person  stamping.  Thne  an  inland  bill  of  exchange  (onless 
payable  on  demand;  must  have  an  impressed  stamp,  a  for- 
eign bill  of  ezcltange  an  adhesive  stamp,  while  an  agree- 
ment or  receipt  stamp  may  be  of  either  kind.  It  should 
be  notioed  tiiat  certain  documente  falling  within  a  class 
which  as  a  rule  is  aabject  to  stamp  duty  are  for  reasons  of 
public  policy  or  encouragement  of  trade  exempted  &om  the 
dnty  by  special  legisUtion.  Examples  of  such  docnments 
are  Bank  of  England  notes,  agreements  within  ^  17  (but 
not  those  within  g  4)  of  the  Statute  of  Frauds  (see  Fravd\ 
agreements  between  a  master  of  a  ship  and  his  crew,  trans- 
fers of  ships  or  shares  in  ships,  indentures  of  apprentice- 
ship ftr  the  sea  service,  petitions  forwarded  by  poet  to  the 
crown  or  a  Honse  of  Parliament  and  most  instruments  re- 
lating to  the  busineoB  of  building  and  (Mendly  societies. 

Aa  a  general  rule  a  document  must  be  stamped  at  the 
time  of  execution,  or  a  penalty  (remissible  by  the  commis- 
sioners of  inland  revenue)  is  incorred.  The  penalty  is  in 
most  cases  £10  [$48.80],  sometimes  much  more ;  in  the  case 
of  policies  of  marine  insurance  It  Is  £100  [$466j.  Some  in- 
stmmentH  cannot  be  stamped  at  all  after  execution,  even 
with  paffment  of  the  penalty.  Such  are  bills  of  exchange 
and  promissory  notes  (where  an  Impresnd  stamp  is  neoea- 
sary),  bills  of  lading,  proxies  for  voting  at  meetings  of  pro- 
prietors of  joint-stock  companies,  and  receipts  after  a  month 
horn  date.  An  unstamped  insUnment  cannot  be  pleaded 
or  given  in  eridenoe  except  in  criminal  proceedings  or  for 
a  collateral  purpose.  If  an  instrument  chareeable  witii 
dnty  be  produced  as  evidence  in  a  conrt,  the  offioer  whose 
dat?  it  is  to  read  the  instrument  Is  to  call  the  attention  of 
the  judge  to  any  omission  or  insufficiency  of  the  stamp,  and 
if  the  instmment  is  onewhich  may  legally  be  stamped  after 
execution,  it  may.  on  payment  of  tiie  amount  of  tbe  unpaid 
da^  and  the  penalty  payable  by  law,  and  a  fliither  snm  of 
£1 1^.86],  be  received  m  evidence,  saving  all  jast  exceptions 
on  other  grounds.  The  rules  of  the  Supreme  Conr^  1883 
(Ord.  xxxix.  r.  8,  ie-ena(^ng  a  provision  of  the  Oommon 
Law  Procedure  Act),  provide  that  a  new  trial  is  not  to  be 
gruited  by  reason  of  the  ruling  of  a  Jndge  that  the  stamp' 
upon  any  document  is  snfflcirat  cr  that  the  document  doea 
not  require  a  stamp.  The  stamp  upon  a  document  subject 
to  the  stamp  laws  of  a  foreign  state  is  usually  admissible  in 
evidence  In  a  court  of  the  United  Kingdom  if  it  conform 
in  other  respects  to  the  rules  governing  the  admissibility 
of  such  documents,  even  though  It  be  improperly  stamped 
according  to  the  law  of  the  foreign  country.  The  admissi- 
bility of  documents  belopgs  to  the  ordinataria  litis  rather 
than  the  deoiaoria  liti$,  and  is  governed  by  the  lex  fori  rather 
than  the  lax  lod  eontraettit.  unless  indeed  that  law  makes  a 
stamp  necessary  to  the  validity  of  the  instrument.  As  to 
bills  of  exchange,  the  Bills  of  Exchange  Act,  1882,  45  and 
46  Vict,  c  61,  §  72,  provides  that  where  a  bill  is  issued  out 
of  the  United  Kingdom  it  is  not  Invalid  by  reason  only  that 
it  is  not  stamped  in  accordance  with  the  law  of  the  place 
of  issue,  and  ^at  where  a  bill  issued  oat  of  the  Ui^ted 
Kingdom  conforms  as  regards  requisites  In  form  to  the  law 
of  the  United  Kingdom  it  may  for  the  purpose  of  enforcing 
payment  thereof  be  treated  as  valid  as  between  all  persons 
who  negotiate,  hold,  or  become  parties  to  it  in  the  United 
Kingdom. 

By  the  Stamp  Duties  Management  Act,  1870,  33  and  34 
Yict.  c.  98,  the  stamp  dnties  are  put  under  the  management 
of  the  commissioners  of  inland  revenue,  who  are  empowered 
to  grant  licenses  to  deal  in  stamps,  and  to  make  allowance 
for  spoiled  or  misnsed  stamps.  Certain  offences,  such  as 
forging  a  die  or  stamp,  selling  or  using  a  forged  stamp,  etc.. 
are  made  felonies  punlshidtle  with  penal  servltade  for  life 
as  a  maximum. 
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United  ffidtof.— The  sal^cct  of  staiDp  duties  fa  of  nnusnal 
hiBtorical  interest,  as  the  passiDg  of  Qrenvllle's  Stamp  Act 
of  1765  (S  Geo.  III.  o.  12)  directly  led  to  the  Amerioaa 
i;pTolation.  The  Act  wu,  indeed,  repealed  the  next  veu 
as  a  matter  of  expediency  by  6  Geo.  III.  c.  11,  but  6  Geo. 
III.  c.  12  declared  the  right  of  the  British  legislature  to 
bind  the  colonies  by  its  Acts. .  The  sctaal  yield  of  the  stamp 
daties  under  the  Act  of  1765  was,  owing  to  the  opposition 
in  the  American  colonies,  only  £4000  [$19,440]— lew  than 
the  expenses  of  putting  the  Act  into  force.  The  stamp 
daties  of  the  United  Btates  are  now  nnder  the  snperinten- 
dence  of  the  commissioner'  of  Internal  revenae.  These 
daties,  which  depend  opon  a  great  body  of  statutory  law, 
will  be  foand  in  the  Bertsed  Statntes,  tit  xzxv. 

The  principal  authorities  on  the  subject  of  this  article  are 
Tllfltey,  Stamp  Lavm,  and  Dowell,  Stamp  Dutim. 

STANDARDS.   See  Wbights  and  Measuhes. 

STANFIELD,  William  Claekson  (1794-1867), 
mariDe  painter,  was  bom  of  Irish  parentage  at  Sud- 
derland  in  1794.  Ab  a  youth  he  was  a  giulor,  and 
during  many  long  vovagee  he  acquired  that  intimate 
acquaintance  with  toe  sea  and  shipping  which  was 
admirahly  displayed  in  his  subsequent  woAb.  Id  his 
spare  time  he  diugenUy  oooupied  niraself  in  sketching 
marine  sulgects,  and  so  much  skill  did  he  aoqoire  that, 
after  htvin^^  been  inoapaeitated  by  an  aooiaent  from 
active  serrwe,  he  received  an  engagement,  about  1818, 
to  paint  scenerr  for  the  "Old  Kovalty,"  a  sailor's 
theatre  in  Welloloee  Square,  London.  Along  with 
David  Roberta  he  was  afterwards  employed  at  the 
Cobourg  theatre,  Idimbeth ;  and  in  1826  he  became 
scene-painter  to  Druzy  I^ne  theatre,  where  he  ex- 
ecuted some  admirable  work,  especially  distinguishing 
himself  by  the  producUon  of  a  drop-soene,  and  by 
decorations  for  the  Christmas  pieces  for  which  the 
house  was  celebrated.  Meanwhile  he  had  been  at 
work  upon  some  easel  pictures  of  small  dimensions, 
and^  was  elected  a  member  of  the  Sodety  of  British 
ArUsta.  Eooouraged  hv  his  buoobsb  at  the  British  In- 
stitution, where  in  18^  he  exhibited  bis  ftrat  im|>ortant 
picture— Wreckers  off  Fort  Rotigfr— and  in  1828  gained 
a  premium  of  50  guineas  [$255,151,  he  before  1830 
abandoned  scene- pain  ting,  and  in  that  year  made  an 
extended  tour  on  the  Continent.  He  now  produced 
his  Mount  St.  Michael,  whidi  ranks  aa  one  of  nis  finest 
works ;  in  1832  he  exhibited  his  Opening  of  New  Lon- 
don Bridge  and  Portsmouth  Harbor — commissions 
from  William  IV.^n  the  Royal  Academy,  of  which 
he  was  elected  an  assooiate  in  1832  and  an  academician 
in  1835 ;  and  until  his  death  on  the  18th  of  May.  1867, 
he  oontnbuted  to  its  exhibitions  a  long  series  of  pow- 
erfuj  and  highly  popular  works,  deaUng  mMoIy  with 
marine  sulyecto,  but  occasionally  with  scenes  of  a  more 
purely  laDdiacape  duuracter. 

Among  these  may  be  named— the  Battle  of  Tra&lgar 
(1836)^  executed  for  the  United  Service  Clnb ;  the  Caatle  of 
lachia  (1B41),  Isola  Bella  (1S41),  among  the  resalts  of  a  visit 
to  Italy  In  1839 ;  French  Troops  Fording  the  Hargra  (1847), 
the  "  Victory "  Bearing  the  Body  of  Nelson  Towed  into 
Gibraltar  (1853),  the  Abandoned  (1856).  He  also  executed 
two  notable  series  of  Venetian  anUecta,  one  for  the  ban- 
queting-hall  at  Bo  wood,  the  other  for  Trentham.  He  was 
much  employed  on  the  illustrations  for  Th«  Pitiuretque 
Annual,  and  published  a  collection  of  lithographic  views  on 
the  Bhine,  Moselle,  and  Mease ;  and  forty  of  his  worbs 
were  engraved  in  line  under  the  title  of  "StanficJd's  C(«st 
Scenery."  Four  of  his  engraved  pictures  are  in  the  National 
flsllery,  and  his  works  may  also  be  stadied  In  the  South 
Kensington  Museam.  A  large  collection  of  his  prodnctions 
were  included  In  the  Boyal  Academy's  Winter  Exhibition 
tor  1670.  The  whole  course  of  Stanfidd's  art  was  powerfntly 
infiuenced  by  his  early  practice  as  a  soene-palnter.  Bu^ 
tfaoagb  there  is  always  a  touch  of  the  spectacolar  and  the 
scenic  in  his  works,  and  though  their  color  is  apt  to  be 
rather  dry  and  hard,  they  are  targe  and  effective  in  hand- 
ling, powerfbt  in  their  treatment  of  broad  atmoqiberic 
eflheta,  and  telling  In  composition,  «id  they  evince  the  most 
complete  knowledge  of  the  artistic  materials  with  whl^ 
their  painter  deals. 

STANHOPE,  Charles  Staioiope,  Third  Earl 
(1753-1816),  was  bom  on  3d  August,  1753,  and 
educated  under  the  opposing  influences  of  Eton  and- 


Oeaeva,  deyotmg  himself  whilst  resideot  in  the 
Swiss  city  to  the  study  of  mathematics,  and  aoquiring 
from  the  associations  oonnected  with  Switznland  as 
intense  love  of  liberty.  He  contested  the  lepieeenta- 
tion  of  the  city  of  Westminster  without  suooeaa  in 
1774,  when  only  just  of  age;  but  fVom  the  geoeiil 
election  of  1780  until  his  accession  to  the  peerage  on 
the  7th  of  March,  1786,  he  represented  through  the 
influence  of  Lord  Shelbume  the  Buckinghamshire 
borough  of  High  Wycombe,  and  during  the  sefeioru 
of  1783  and  1784  he  ^ve  his  support  to  the  adminis- 
tration of  William  Pitt,  whose  sister  Lady  Hester  Pitt 
he  married  on  19th  December,  1774.  When  Pitt 
ceased  to  be  inspired  by  the  Liberal  principles  of  his 
eariy  days,  his  brother-in-Uw  severed  their  politiad 
connection  and  opposed  with  all  the  impetnosi^  of  his 
flery  heart  the  arbitrary  measures  which  the  ministi; 
favored.  Lord  Stanhope's  character  was  without  any 
taint  of  meannen,  and  his  oondnct  was  mi^ed  by  a 
lofty  consistency  never  influenced  by  ftny  petty  motives ; 
but  his  speech^,  able  as  they  were,  had  no  weight  oa 
the  minds  of  his  oompeers  in  the  upper  chamber,  and, 
from  a  disregard  of  their  prejudices,  too  often  drove 
them  into  the  opposite  lobby.  He  was  the  chairman 
of  the  ''Revolution  Society"  founded  in  honor  of  the 
Revolution  of  1688,  the  members  of  which  in  1790 
expressed  their  sympathy  with  the  aims  of  the  Freoch 
republicans.  He  brought  forward  tn  1 794  the  case  of 
Muir,  one  of  the  Edinburgh  politicians  who  were 
transported  to  Botany  Bay,  and  in  1795  he  introduced 
into  the  Lords  a  moUon  deraecating  uiy  interference 
with  the  internal  affurs  of  France,  tn  all  of  these 
points  he  was  hopelessly  beaten,  and  in  the  last  of  them 
he  was  in  a  "minority  of  one" — a  sobriquet  which 
stuck  to  him  throughout  life, — whereupon  he  seceded 
from  parliamentary  life  for  five  years.  The  lean  and 
awkward  figure  of  Lord  Stanhope  figured  in  a  host  of 
the  caricatures  of  Savers  and  Oillray,  reflecting  on  hia 
political  opinions  and  his  personal  relations  with  his 
children.  His  first  wife  died  on  20th  Julv,  1780,  and 
he  married  on  17th  March,  1781,  Louisa,  daughter  acd 
sole  heiress  of  the  Hon.  Henry  Grenville  (governor  of 
Barbados  in  1746  Mid  ambassador  to  the  Porte  in 
1762),  a younjcer  brother  of  the  first  Earl  Temple  and 
Oeorge  QrenviUe.  Through  his  union  with  this  ladyi 
who  survived  ontil  Maidi,  1829^  he  was  doaUy  oon- 
neoted  with  the  ftmily  of  Grenville.  By  his  first  wife 
he  had  three  daughters,  one  of  whom  was  Lady 
Hester  Stanhope  (see  below),  and  his  second  wife  was 
the  mother  of  ^ree  sons.  Lord  Stanhope  died  at  the 
family  seat  of  Obevening,  Kent,  on  15th  December, 
1816. 

Earl  Stanhope  was  elected  a  fellow  of  the  Royal  Society 
so  early  as  November,  1778,  and  devoted  a  large  part  at  hit 
income  to  ezperiaients  in  science  and  philoBophy.  He  in- 
vented a  method  of  securing  buildings  (ram  fire  (whidi, 
however,  proved  Impracticable),  the  printing  press  and  Hbe 
lens  which  bear  his  name,  and  a  monochord  for  tuning  oa- 
sical  instraments,  snggerted  improvements  in  canal  \oA», 
made  experimenta  in  steam  navigation  in  1795-97,  and 
contrived  two  calculating  maehtnes.  When  he  acquired 
an  extensive  property  in  Devonahlre,  he  projected  a  eansl 
through  that  oounty  from  the  Bristol  to  the  English  Chan- 
nel and  took  the  levels  himself.  Electricity  was  anothw 
of  the  salyectB  which  he  studied,  and  the  volome  of  Prim- 
pies  of  £Z«cfrieity  which  be  issued  in  1779  contained  the 
rudiments  of  his  theory  on  the  "  return  stroke  "  Tesnltiog 
from  the  contact  with  tiie  earth  of  the  electric  cnrrent  oi 
lightning,  whioh  were  afterwards  unplifled  in  a  oonMbn* 
tion  to  the  IWoiepUeal  TVwMoefioHf  for  1767.  Hia  prindiial 
labors  in  literature  consisted  of  a  reply  to  Burke's  RtfUdMU 
OH  the  Frmoh  Bmolution  (1790)  and  an  Enag  on  the  rights  of 
Juries  (1792),  and  he  long  meditated  the  compilation  «€  a 
digest  of  the  fltatntei.  HlBBelentlfleaieories,hlsiaedttnicBl 
experiments,  and  hii  studies  In  musio  abscnbed  all  his 
thoughts,  and  for  them  be  nuleoted  his  vrlvea  and  hii 
children.  His  youngest  daughter,  lAdy  Lucy  Baehaet 
Stanhope,  eloped  with  Mr.  Thomas  l^lor  of  Serenoaks,  tb* 
Eamily  qtotheoary,  and  her  father  reflned  to  be  reooBdled 
to  her,  an  Inoonsiatency  in  a  reptLblteaa  which  sutjeetei 
him  to  a  caricature  fiiom  Oillray.   Lady  Hester  Iftaahope 
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abwidODed  her  home  Bad  went  to  live  with  her  motber'a 
relations.    Lord  Stanhope's  high  qualitiee  were  marred 
an  Impracticable  disposition. 

STANHOPE,  Lady  Hestee  Lucy  (1776-1839). 
the  eldest  child  of  the  third  Eari  Stanhope  (DoUoed 
above),  by  his  first  wife  Lady  Hester  Pitt,  eldest 
daii|;hter  of  the  first  earl  of  Chatham,  lived  for  the 
earlier  part  of  her  life  amid  the  surroaadings  of  a 
noble  manmoD,  or  in  dose  oommaaion  with  her  uncle 
William  Pitt,  die  most  promineut  minister  of  his  age, 
and  on  hia  eany  deaUi  withdrew  whilst  still  ^oune  to 
brood  over  die  past  in  Uie  solitudes  of  Palestine.  She 
was  bwn  on  1^  March,  1776,  and  dwdt  at  her  Other's 
seat  of  Ohevening  in  Kent  until  «arly  in  18U0,  when 
hia  ezdtable  and  wayward  disposition  drove  her  to  her 
grandmother's  house  at  Burton  Pynsent.  A  year  or 
two  later  she  travelled  abroad,  but  her  cravings  after 
distinetion,  were  not  satisfied  until  she  became  the 
cbief  of  her  uncle's  household  in  August,  1803.  She 
sat  at  the  head  of  his  table  and  assisted  in  welcoming 
his  guests,  gracing  the  board  with  her  stately  beauty 
andenlivenmgthe  company  by  her  quickness  and  keen- 
ness  of  conversation.  Altboagh  her  brightness  of  style 
cheered  the  declining  days  of  iMtt  and  amused  most  of 
hia  political  friends,  her  satirical  reniarks  sometimes 
created  enemies  when  more  consideration  for  the  feel- 
injp  of  hsx  associates  would  have  converted  them  into 
friends.  Lady  Hester  Stanhope  iKMsesBed  great  busi- 
ness (alente,  and  when  I^tt  was  out  of  office  she  acted 
aa  his  private  secretary.  She  was  with  him  in  his 
dying  illness,  and  some  of  his  last  thonghts  were  oon- 
oemed  with  her  future,  but  any  anxiety  which  might 
have  arisen  in  her  mind  on  this  point  was  dispelled 
through  the  grant  by  a  nation  grateful  fur  her  uncle's 
qualities  of  a  pension  of  £1200  f$5832]  a  year,  dating 
m>m  30th  January,  1806,  whi<»i  JLady  Hester  Stan- 
hope emoyed  for  the  rest  of  her  days.  On  her  uncle's 
death  sue  lived  in  Montague  Square,  London,  but 
life  in  London  without  the  interest  caused  by  assooi- 
attog  with  the  principal  politicians  of  the  Tory  puty 
proTed  irksome  to  her,  and  she  sought  reli^  firom 
laButnde  in  the  fastnesses  of  Wales.  Whilst  she  re- 
mained on  English  soil  hapiunesB  foand  no  place  in 
her  heart,  and  her  native  land  was  flnaOy  abandoned 
for  the  East  in  February,  1810.  After  many  wander- 
inap  she  settled  on  Mount  Lebanon,  and  from  this 
soUtaiy  position  she  wielded  an  almost  absolute  au- 
thoril^  over  the  surrounding  distriots.  Her  control 
over  the  natives  was  sufficienUy  commanding  to  induce 
Ibrahim  Pasha,  When  abont  to  invade  Syria  in  1832, 
to  solicit  her  neutrality,  and  this  supremacy  was  main- 
tained by  her  oommanain^  character  and  by  the  belief 
that  she  possessed  the  gift  of  divination.  Her  cher- 
ished companion  Miss  Williams,  and  her  trusted  phy- 
sician Dr.  Charles  Lewis  Meryon,  dwelt  with  her  for 
some  time  j  bat  the  former  died  in  1828,  and  the  latter 
was  not  with  Lady  Hester  when  she  died.  In  this 
ImuHv  reudenoe,  the  viUa  of  £>|oan,  8  miles  from  Sidon, 
in  a  house  "  hemmed  in  br  and  mountains, "  and  with 
the  (roubles  of  a  household  of  twentv-three  servants, 
unregulated  a  angle  English  attendant  or  friend  and 
only  waiting  lor  her  death  to  plunder  the  house,  Lady 
Ilester  Stanhope's  strength  slowly  wasted  away,  and 
at  hist  she  died  on  23d  June,  1839,  aged  sixty-three. 
The  disappointmente  of  her  hfe,  and  toe  necessity  of 
overawing  her  servants  as  well  as  the  chiefs  who  sur^ 
rounded  E^ioun,  had  intenedfied  a  temper  naturally  im- 
perious. In  appearance  as  in  voice  she  resembled  her 
|rrand&ther,  the  first  Lord  Chatham,  and  like  him  she 
domineered  over  the  circle,  large  or  small,  in  which 
she  was  placed. 

Some  yeara  after  her  death  there  appeared  three  volnmea 
of  Memoirt  of  the  Lady  He^er  Stanhope  at  related  ftjr  hertelf 
im  Cbnversotitnu  vitt  X«rP)^«teian  (t.e.,  Dr.  Meryon),  1845, 
mad  them  were  followed  tn  the  sncceedinK  year  by  three 
wolamM  of  Tnvdi  ^  Jjodig  HtiUr  Stanhope,  formingpie  C<m- 
pUliom^her  Mmain  marraUi  kt  her  Pkifiitian.  They  pre- 
hfV  a  lively  ^etnre  of  this  straoce  wooun's  life  and 


character,  and  contained  mwiy-  anecdotes  of  Pitt  and  hU 
colleagues  Id  political  life  for  a  quarter  of  a  century  before 
his  death, 

STANHOPE,  Philip  DoRiraa,  fourth'  eari  of 
Chesterfield.   See  Chesterfield. 

STANISLAU  (Pol.  (<?«anwiaro/J,  the  chief  town 
in  the  district  of  the  same  name  in  Galicia^  Austria, 
on  the  Albreoht  and  Lemberg-Czernowits  nulways,  in 
49"  4"  N.  lat.,  24**  30^  £.  long.,  has  two  real-schools,  a 
gymnaaum,  and  large  ironworks.  It  has  also  a  good 
trade  in  com.  The  population  (1885)  numbers  18,626. 

STANISLAUS  (1677-1766),  kingof  Poland.  Stan- 
islaw  LeszczynskiorLeszinskiwas  born  at  Lemberg  on 
October  20,  1677.  His  father,  Raphael  Leszczynski, 
was  a  Polish  nobleman,  distinguished,  by  his  rank  and 
the  important  offices  which  he  held,  but  still  more  by 
his  personal  qualities.  Stanislaus,  afler  visiting  the 
courts  of  Vienna,  I^ris  and  Borne,  was  raised  to  the 
dignity  of  voivode  of  Posen,  and  in  1704  was  sent  as 
ambassador  by  the  assembly  of  Warsaw  to  Charles 
Xli.  of  Sweden,  who  had  just  declared  the  deposition . 
of  the  recentiy  elected  Augustus  II.  The  king  was  so 
greatiy  taken  with  the  ambassador  that  he  recom- 
mended him  to  the  lUet  as  a  suitable  candidate  for  the 
vacant  throne;  the  election  accordingly  followed  on 
12th  Jul;^,  1704,  but  the  coronation  of  Stanislaus 
and  bis  wife  Catharina  Opalinska  did  not  take  place 
until  4th  October  of  the  following  year  (compare 
Poland,  vol  xii.  p.  308.  After  the  reverse  of  Poltava 
in  1709  Augustus  returned  to  Poland,  and,  assisted  by 
the  Russians,  compelled  Stanidaus  to  leave  the  country- 
The  next  five  years  saw  htm  leading  a  wandering  and 
somewhat  adventurous  life  in  Europe,  one  of  his  ob- 
ieots  being  to  procure  a  favorable  peace  for  Charles 
(compare  Charlks  XIL  ).  He  then  settied  on  Charles's 
estate  at  Zweibnicken,  and  afler  Charles's  death  in 
1718  had  a  residence  assigned  to  him  by  the  French 
court  at  Weissenburg  in  Alsace.  In  1725  his  daughter 
Maria  becune  the  wife  of  Louis  XV.  of  France.  On 
the  death  of  Augustus  1733  Stanislaus  once  more 
returned  to  Poland,  where  a  minority  declared  for  him, 
but  his  competitor,  the  young  elector  of  Saxony,  had 
the  advantage  of  the  support  of  the  emperor  Charles 
VI.,  and  also  of  the  empress  of  Russia.  Dantnic,  to 
which  Stanislaus  had  retired,  was  quickly  taken  by  the 
Russians  and  the  Saxons,  and  with  pe&X  difficulty  the 
unfortunate  prince  succeeded  in  making  good  his  escape 
in  disgiuse,  after  hearing  that  the  Russians  had  set  a 

erioe  on  his  head.  In  1736,  when  ^eace  was  concluded 
Qtween  the  emperor  and  France,  it  was  agreed  that 
Stani^us  should  abdicate  the  throne,  but  that  he 
should  be  acknowledged  lung  of  Poland  and  ghind- 
duke  of  Lithuania,  wid  continue  to  bear  these  titles 
during  life,  and  further,  that  he  should  be  put  in 
peaoeaUe  possession  of  the  dnohies  of  Lorraine  and 
Bar,  but  that  immediately  after  his  death  those  duchies 
should  be  united  forever  to  the  crown  of  fVance.  The 
remaining  years  of  bis  Ufh  were  prosperous  and  happy. 
He  died  at  Lun^ville  on  February  23,  1766,  in  conse- 

auenoe  of  itgnries  reoaved  tcom  his  nightdress  aon- 
entally  taking  fin. 

Stantolaos,  who  was  a  patron  of  the  arts  and  ■ciences, 
wrote  several  works  in  politics  and  philosophy,  which  wore 
collected  and  published  at  Paris  in  1763,  in  2  vols.  8vo,  ander 
the  title  (Bmrm  da ,  JPMlMopA*  Bio^oiMmf.  The  Omrta 
Chome$  dt  SUmidat,  SoidePologne,  Due  de  Lorraiiuelde  Bar, 
with  an  historical  notice  by  Madame  de  SaintOaen,  were 
pabUsbed  In  an  Svo  volume  at  Paris  in  1825. 

STANISLAUS  AUGUSTUS,  the  last  king  of 
Poland,  was  bom  at  Wolosyn  in  Lithuania  in  1732, 
and  died  at  St.  Petersburg  in  1798.  See  Poniatowski, 
vol.  xix.  pp.  467-8,  and  POLAND,  vol.  xix.  pp.  309-JO. 

STANLEY,  Arthur  Penrhtn  (1815-1881),  dean 
of  Westminster  from  1863,  iras  bom  at  Alderley  in 
Cheshire  on  December  13,  1815.  His  father  the  Rev. 
E.  Stanley,  rector  of  Alderiey,  bishop  of  Norwich  from 
1837  to  1849,  was  the  younger  brother  of  Sir  John 
Stanley  of  Alderl^  Iwc,  seventh  baronet,  who  in 
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1839  was  created  Baron  Stanley  of  Alderiey,  and  was 
the  representat^Te  of  a  branch  of  tiie  same  family  as 
that  of  the  earis  of  Detbj.  Iffia  mother,  Gatherioe 
Stanly,  was  the  daogbter  of  the  Rev.  Oswald  Leyoes- 
ter,  zeotor  of  Stoke-on-Tem.  Both  patents  were 
penons  of  remai^able  force  and  indiridaality  of 
character.  The  influence  of  each  is  to  be  traced  in 
the  career  of  their  son.  It  was  hia  father's  pn^er 
as  bishop  of  Norwich  "that  he  might  be  an  in- 
strument in  Ood's  providence  of  extending  more 
enlarged  and  more  Christian  views  among  the 
clergy,  and  thus  the  means  of  disseminating  a  wider 
and  more  comprehensive  spirit  of  Christianity  through- 
out the  land. '  Of  bis  mother  her  son  not  only  Bpoke. 
after  her  death  in  1862,  as  "  the  guardian  genius 
that  *'  had  nursed  his  vei^  mind  and  heart,"  nut  de- 
scribed her  as  "gifted  with  a  spiritual  insight  which 
belonged  to  diat  laraer  sphere  of  religion  which  is 
above  and  beyond  the  passing  controversies  of  tlie 
day."  Arthur  Was  th^r  thira  child.  His  elder  bro- 
ther, Owen,  died  in  1850  at  Sydney,  after  concluding 
as  commander  of  the  "Battlesnake  frigate,  the  sur- 
vey of  the  Coral  Sea.  His  sister  Mary,  well  known 
for  her  woric  in  the  hospitals  at  Scutari  and  among  the 
poor  in  London,  died  in  1880.  Arthur  was  a  child  of 
nichly  aen^tive  organisation  and  precocious  intellect- 
ual activity.  His  boyish  letters,  journals,  and  poems 
were  angularly  like  in  their  characteristic  points  to  his 
later  wntings.  But  his  extreme  shyness  and  silence 
gave  no  promise  of  the  Bo<nal  gifts  which  afterwards 
added  so  lanely  to  his  infloenoe.  At  the  age  of  four- 
teen his  heuth,  at  one  time  alarmingly  delicate,  so  &r 
imimmd  at  to  warrant  his  parents  m  sending  him  to 
Romy,  whne  Dr.  Arnold  had  been  recently  appointed 
head  master.  He  remuoed  at  Rugby  from  1829  to 
1834,  and  of  all  Arnold's  pupils  may  oe  said  to  have 
been  the  one  who  most  ftuly  responded  to  the  influ- 
ence of  his  master's  teaching  and  character.  In  1834 
he  became  an  undergraduate  of  Balliol  College,  Ox- 
ford, having  obtained  a  schohu^liip  in  the  previous 
year.  Among  his  tutors  atBalliol  was  Mr,  Tait,  after- 
wards arohbisnop  of  Canterbury,  and  among  his  junior 
fellow  Bohotars  Beiuamin  Jowett,  ailerwards  professor 
of  Glreek  and  master  of  Balliol.  ^  Arthur  Stanley,  alter 
obtaining  the  Ireland  acholarsbip  and  Newdigate  prise 
for  a  remarkable  English  poem  (on  the  Gypsies),  was 
placed  in  the  first  class  in  1 837.  In  1 839,  aita  a  period 
of  residence  and  study  at  Oxford,  he  was  elected  fel- 
low of  UniTersity  College,  and  in  the  same  year  was 
admitted  to  holy  orders.  In  1840  he  left  England  for 
a  prolonged  tour  in  Greece  and  Italy,  and  on  his  re- 
turn settled  at  Oxford,  where  he  resided  from  October, 
1841,  for  the  next  ten  yeais^  being  actively  engaged 
•  during  term  time  as  tutor  of  bis  college.  He  very 
shortly  became  an  influential  element  in  university  life. 
His  personal  relations  to  his  pupils  were  of  a  singu- 
krly  close  and  aflTectionate  nature,  and  the  charm  of 
his  social  gifts  and  genial  character  won  him  friends 
on  all  sides.  His  literary  reputation  was  early  estab- 
lished by  the  profound  impression  made  hy  his  lAfeof 
AmxM^  whose  sudden  death  had  occurred  in  1842,  and 
whose  inography,  published  in  1844,  at  once  secured 
Ibr  its  young  author  a  high  place  among  English  wri- 
ters. In  1845  he  was  appointed  seleot  prea^er,  and 
published  in  1847  a  Tolume  of  Hennom  and  &9twt 
on  the  ApottoUc  Age^  which  not  only  lud  the  fonnda- 
tion  of  bis  fame  as  a  preacher,  but  also  marked  has 
future  position  as  a  theologian.  In  university  politics, 
which  at  that  time  wore  m^nly  the  form  of  theological 
controversy,  he  from  the  first  took  the  place  which  he 
always  retained  of  an  uncompromiung  advocate  of 
comprehension  and  toleration.  As  an  undergraduate 
he  had  entirely  sympathized  with  Dr.  Arnold  in  resent- 
ing the  agitation  lea  by,  but  not  confined  to,  the  High 
Church  party  in  1836  against  the  appointment  of 
Dr.  Hampden  to  the  regius  professorship  of  divinity. 
As  ayoung  M. A. ,  during  the  long-continued  agitation 
which  followed  tiie  publication  in  1841  of  IVaet  No.  90, 


and  which  ended  in  the  withdrawal  of  the  present 
Cardinal  Newoian  fh>m  the  English  church,  he  used 
all  his  influence  to  protect  from  ftmnal  oondemnatioD 
the  leaders  and  tenets  of  the  Tractarian  "  party,  b 
1847  he  did  his  utmost  to  resist  the  movement  set  on 
foot  at  Oxford  against  Dr.  Hampden's  appoinbnent  to 
the  bishopric  or  Hereford,  finally,  in  1850,  in  an 
article  published  in  ihe  Edinhargh  Review  in  defence 
of  the  "  Gorham Judgment,"  which  had  secured  the 
position  in  the  English  Church  of  the  Evangelical 
oleivy,  he  asserted  two  principles  which  he  maintained 
to  the  end  of  his  life, — first,  that  the  so-called  su- 
premacy of  the  crown  in  religious  matters  was  in  reality 
nothing  else  than  the  supremacvoflaw,"  and,  secondly, 

that  tne  Church  of  England,  by  the  very  condition  of 
its  bein^,  was  not  Kgh,  or  Low,  but  Broad,  and  had 
always  induded,  uid  been  meant  to  include,  opporite 
and  oontndioto^  opinions  on  points  even  more  import- 
ant than  those  at  present  under  dismsuon. ' ' 

It  was  not  only  m  theological  but  in  academical  mat- 
ters that  his  sympathies  were  on  the  liberal  side. 
Though  on  many  points  of  essentially  conservative 
tendenraes,  he  was  greatly  interested  in  university  re- 
form, and  towards  the  end  of  his  residence  at  Oxford 
acted  as  secretary  to  the  royal  commission  apptnnted 
in  1850  to  rex>ort  on  and  to  suggest  improvements  in 
the  administnitive  and  educational  system  of  the  uni- 
versity. Of  the  important  changes  in  both  these  re- 
spects which,  in  the  face  of  much  oppoation  at  the 
university,  were  carried  out  in  due  time  under  the 
sanction  of  pariiament  by  an  executive  commision, 
Stanley,  who  took  the  principal  share  in  drafting  the 
report  printed  in  1852,  was  a  strenuous  advocate. 
I^ese  ohuigeB  induded  the  transference  of  the  initia- 
tive in  univernty  legislation  from  the  sole  authoritjr  of 
the  heads  of  houses  to  an  elected  and  representative 
body,  the  opening  of  college  fellowships  and  scholar 
ships  to  competition  by  the  removal  of  load  and  other 
ree&ictions,  the  nonenforoement  at  matriculation  of 
subscription  to  the  Thirty<nine  Artidee,  and  various 
steps  taken  to  increase  the  usefulness  and  influence  of 
the  professoriate. 

Before  the  report  was  issued,  Stanley,  who  had  lost 
his  father  in  1849,  and  both  his  Ivothers,  Captain 
Stanley  menUoned  above,  and  Charies,  secretary  to 
the  governor  of  Vui  Diemen's  Land,  within  a  few 
months  of  the  same  date,  was  appointed  to  a  cmnonry 
in  Canterbniy  Cathedral  He  held  the  oflioe  from  1  SSI 
tin  his  return  to  Oxford.  During  his  rendenoe  at  0*n- 
terbury  he  published  his  Memoir  of  his  father  Bishop 
Stanley  (1851),  and  completed  his  Commentary  on  OU 
£^pitde»  to  the  Corinlhiatu  (1855).    In  the  winter  and 

S ring  of  1852-53  he  made  the  tour  in  E^pt  and  the 
oly  Land,  the  result  of  which  was  his  well-known 
volume  oq  Sinai  and  Balettine,  first  published  in  1856- 
In  1857  he  tfavelled  in  Russia,  and  collected  much  of 
the  materials  for  hui  subsequent  Lectura  on  the  Greek 
Church,  published  in  1861.  S\b  Memoritd*  o/  Canter- 
bury, published  in  1855,  displayed  the  full  maturity 
of  his  power  of  dealing  with  the  events,  soenes,  and 
characters  of  past  history  which  had  marked  him  from 
childhood.  Towards  the  close  of  the  same  period  he 
aooejpted  the  office  of  examining  chapUiu  to  jDr.  lUt, 
his  former  tutor  at  Ballid  and  afterwards  smoessor  to 
Arnold  at  Rugby,  on  his  transference  from  the  deanery 
of  Carlisle  to  the  see  of  London. 

At  the  close  of  1856  Stanly  was  appointed  by  the 
orown  to  the  profesBOtship  of  ecclesiastical  history,  a 
post  which,  with  the  cuionry  at  Christ  Church  at- 
tached to  the  office,  he  held  till  1863.  In  the  first 
three  inaugural  lectures  the  new  professor  aunoiuioed 
his  intention  of  beginning  his  treatment  of  the  sntneet 
with  "the  first  dawn  of  the  history  of  the  cdiuicn," 
the  call  of  Abraham  ;  and  the  first  two  volumes  of  his 
-History  of  the  Jewish  Church,  published  in  1863  waA 
1865^  consist  of  the  substance  of  lectures  deliv«<ed  by 
him  m  his  capadty  as  professor. '  In  1861  he  puUi^iea 
the  volume  on  uie  Greek  Ghordi  already  refened 
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ta  Hia  eeeond  reudence  at  Oxford  was  marked  by  tie 
••me  power  of  wianing  personal  influenoe  which  had 
diadngaished  him  as  a  college  tator,  and  by  the  efforts 
which  he  made,  in  his  wider  sphere  as  professor,  to 
hnng  together  m  Bo<ual  intercourse  the  loulen  of  the 
divei^ot  and  hostile  parties  between  which  the  resi- 
dents at  the  university  were  mainly  divided. 

Much,  however,  of  his  time  and  efforts  was  given  to 
reliffions  controversy.  From  1860  to  1864  academical 
ana  derical  csrclea  were  &gitated  by  the  storm  which 
followed  the  pnbUcaUon  or  Estoj/M  and  Rmew»^%  vol- 
time  to  which  two  of  his  most  valued  irienda— Bei^a- 
min  Jowett  and  Mr.  Temple,  the  former  professor  of 
Oreek  at  Oxford,  the  latter  head  master  or  Rugby  and 
afterwards  bishop  in  saooession  of  Exeter  and  London 
— ^faad  been  contnbntors.  'For  the  exceedingly  promi- 
nent part  taken  by  Stanley  in  this  exiting  oontroversjy 
the  reader  is  referred  to  the  second  and  third  of  his 
Euayt  on  Ckuroh  and  State,  collected  and  published 
in  1870.  The  result  of  his  action  was  greatly  to 
alienate  the  leaders  of  the  High  Church  mrty,  who 
had  joined  a  lar^  portion  of  the  clergy  in  tneir  efforts 
to  procure  the  formal  condemnation  of  the  views  ad- 
vanced in  &tay»  and  Reviews.  In  this  -and  other 
questions,  such  as  in  the  Kromng  controversy  on  the 
vpatiaa  of  Profesaor  Maurice  at  King's  OoUege, 
Cambridge,  and  on  that  caused  by  Bishop  Colenso's 
work  OD  Uie  Pentateuch,  he  had  taken  up  a  position 
whieh  brought  him  into  conflict  with  a  large  portion 
of  the  retigions  public.  It  should  be  added  that  in 
the  last  yearof  nis  professoriate  (1863)  he  had  pub- 
lished a  Zettar  to  the  Bishop  of  London,  strongly  ad- 
vocating a  la^  relaxation  of  the  terms  of  clerical 
subscription  to  the  Tlurty-nine  Articles  and  Prayer- 
book.  An  important  act  amending  the  Act  of  Uni- 
formity, and  carrying  out  in  some  degree  Stanley's 
proposals,  was  passed  in  the  year  1865. 

In  the  spring  of  1862  Stanley,  at  the  queen's  desire, 
had  aooompanied  the  Prince  of  Wales  on  a  tour  in 
Egypt  and  the  Holy  Land.  During  his  absence  he 
Seat  his  mother,  the  heavioit  domestic  bereavement 
that  had  yet  be&llen  him.  His  sense  of  hia  debt 
towards  her  has  been  already  indicated.  It  stands 
reoorded  in  his  volume  of  JtfemonoZi  Edtoard  and 
Catherine  Stanly. 

Towards  the  dose  of  the  following  year  he  was  ap- 
pointed hy  the  crown  to  the  deanery  of  Westminster, 
in  snooeasion  to  Dean  Trench,  raised  to  the  see  of 
BuMin.  In  December  he  married  I^y  Augusta 
Bruce,  sister  of  Lord  Elgin,  then  govemor-geneiul  of 
India,  herself  one  of  the  queen's  moat  trusted  friends. 
In  January,  1864,  he  entered  on  the  dutaea  of  hia  new 
post. 

His  tenure  of  the  deaneiy  of  Westminster  was 
memorable  in  many  ways.  He  recognized  from  the 
first  two  important  diaqualifioations,— %is  indiffiBrenoe 
to  musio  ana  his  slight  knowMge  of  architecture.  On 
both  diese  subjeota  he  availea  nimself  largely  of  the 
aid  of  others,  and  threw  himself  with  characteristio 
energy  and  entire  suooess  into  the  task  of  rescuing 
from  n^leot,  preserving'  from  decajr,  and  commending 
to  the  interest  of  all  classes  of  his  countrymen  the 
treasuie  of  historic  monuments  in  which  the  abbey  is 
BO  rich.  No  visitor  can  pass  through  the  building, 
now  so  often  thronged  with  crowds  of  the  woriting 
daases,  the  mere  possibility  of  attracting  whom  was 
spdceo  of  before  a  ro^l  commission  so  lately  as  1841, 
as  quite  chimerical,  without  recognizing  the  sucoessful 
resuH  of  his  indefatigable  labors.  The  monument  to 
the  Inrothers  Wesley,  the  inscription  on  the  gravestone 
oi  Iinngatott&  and  the  restored  altar  in  her  husband's 
chantrr  in  wbioh  he  placed  the  ne^cted  remains 
of  Catherine  of  Valois,  the  queen  of  Henry  V.,  may 
be  named  amon^  the  innumerable  and  ulnquitous 
reoords  of  his  wide  sympathy  and  historic  ardor. 
Wi^in  three  years  of  nis  appointment  he  published 
hid  Memorialt  qf  Wettntmsto'  Abbe^,  a  work  which, 
although  not  firee  from  oocauonal  inaoounues,  is  a 


mine  of  information  conveyed  in  the  most  picturesque 
and  impressive  ftorm.  He  was  a  constant  preacher, 
and  gave  a  great  impulse  to  the  practice  already  begun 
of  inviting  oistingutshed  preacliers  to  the  abbey  pulpit, 
especially  to  the  evening  services  in  the  nave,  which 
h(ul  been  established  under  his  predeoeaaor.  It  is  to 
him  that  is  largely  due  the  vast  increase  in  the  number 
not  of  visitora  only  but  of  worshippers  in  the  abbey. 
He  heoM  the  practice,  since  continued  by  others  of 
the  abb^  clergy,  of  devoting  his  Saturday  afternoons 
to  oonducting  puties  of  working  men  round  the  abbey 
and  collegiate  buildings.  His  social  and  personal  influ- 
ence, already  unique  of  its  kind,  was  enormously 
increased  hy  his  removal  to  London.  His  circle  of 
friends  waa  constantly  widening,  and  extended  from 
the  queen  and  royal  &mily  to  the  working  men  of 
London  and  elsewhere,  some  of  whom  h^nspired  with 
a  singular  devotion.  It  included  men  of  every  denom- 
ination, every  class,  every  part  of  the  United  King- 
dom, and  almost  of  every  nation.  He  was  untiring  m 
literwry  work,  and,  though  this  consisted  vei^  largely 
of  occasional  papers,  lectures,  articles  in  reviews,  ad- 
dresses, and  sermons,  it  included  a  third  volume  of  his 
History  of  thejetoish  Church,  a  volume  on  the  (7Aurc& 
of  ScoUand,  another  of  Addraaa  and  Smnm* 
preaohed  in  Amenca,  and  an  »ceedingly  important 
volume,  oompletM  within  a  few  months  of  his  death, 
on  Christian  Institutions. 

He  was  continually  engaged  in  theological  contro- 
versy, and,  if  his  advoou^  oi  all  eflforts  to  promote  the 
soda],  moral,  and  religious  amelioration  of  the  poorer 
cJasees  and  his  chivalrous  courage  in  defencUng  those 
whom  he  held  to  be  unjustly  denounced  won  him  the 
warm  admiration  of  many  of  his  countrymen,  he  un- 
doubtedly incurred  much  and  ^wing  odium  in  influ- 
ential draes.  Amone  the  causes  of  offence  might  be 
enumerated,  not  only  nis  vigorous  defence  of  one  from 
whom  he  greatly  differed.  Bishop  Coleuso,  but  his 
invitation  to  the  holy  communion  of  all  the  revisers  of 
the  translatitm  of  the  Bible,  indading  a  Unitarian 
arocmg  othw  Nonoonfbrmisto,  as  well  as  the  whole 
tone  and  teaching  of  almost  every  paxe  of  his  pub- 
lications. Stall  stronger  was  Uie  leering  caused  by 
his  efforts  to  make  the  recital  of  the  Athanasian 
Creed  optional  instead  of  imperative  in  the  English 
Church. 

In  1874  he  spent  part  of  the  winter  in  Bus^a, 
whither  he  and  Lady  Auguste  had  gone  to  take  part 
in  the  marriage  of  the  duke  of  Edinburgh.  In  the 
spring  of  1876,  after  a  long  and  lingering  illness,  he 
lost  his  wife,  the  zealous  partner  of  all  his  social  and 
charitaUe  efforts,  and  the  constant  cheerer  and  sym- 
pathizer in  his  many  labors  and  oonfliote.  It  was  a 
terrible  Uow,  and  one  firom  wlltch  he  never  entirely 
recovered.  But  in  1878  he  was  deeply  interested  by 
a  tour  in  AmericSj  and  in  the  ft^winar  autumn  vis- 
ited for  the  last  time,  with  his  uster,  Maiy  Stanley, 
who  died  before  the  close  of  the  same  year,  northern 
Italy  and  Venice. 

In  the  spring  of  1881  he  preaohed  ftineral  sermons 
in  the  abbey  on  Mr.  Carlyle  and  Lord  Beaoonsfield, 
winding  upwiththelatteraseriesof  Sermons  preached 
on  F^ibnc  Occcuions,  m^nly  on  the  death  or  funeral  of 
eminent  Englishmen,  which  form  a  volume  nngulariy 
characteristic  of  his  special  gifte.  He  saw  also  the  com- 
pletion of  the  latest  of  his  volumes,  that  already  men- 
tioned on  Christian  Institutions,  and  was  in  the  course 
of  the  summer  correcting  for  the  press  a  paper  on  the 
Watminster  Confeinan^  and  inreachinc  in  the  abbey  a 
course  of  Saturday  Zeefum  on  thit  Beatitudes.  On 
July  10  he  was  attacked  l^  a  sudden  illness,  which  in 
a  few  di^  asBumed  a  more  alaiming  ehaiBcter,  and 
ended  fatally  on  the  18th.  The  sensataon  caused  by 
his  death  wasprofound  and  widespread.  He  was  buried 
in  Hen^  VII.  's  chapel,  in  the  same  grave  as  his  wife. 
His  {mil-bearers  comprised  representatives  of  litera* 
ture,  of  science,  of  both  Houses  of  I^nliament,  of  the- 
ology,  Anglican  and  Nonoooformiat,  and  of  the  uni- 
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venltieB  of  Oxford  and  Oambridxe.  The  reenmbeDt 
monomeDt  pUoed  upoD  the  spot,  and  the  windows  in 
tJie  chapter  honse  of  the  abWt  one  ci  them  a  gift 
&om  tlie  qneeO}  were  a  taibate  to  his  memory  from 
fnends  of  every  class  in  England  and  Amerioa. 

The  iDflnenoe  of  Dean  StaiHoT  wu  no  dovbt  largely  dne 
to  his  marvellons  social  gifts.  His  affeetionato  nature,  his 
qaick  and  ready  sym^Mthy,  his  keen  interest  in  almost  every 
field  of  koowledge,  his  own  mental  resources,  drawn  from 
Inoeaaaat  reading  and  enriched  by  ttavel,  observation,  and 
oonTeiBation,  hu  ftmiliarity  with  the  persons,  places, 
events,  and  scenes  of  history,  his  tenacious  yet  discriminat- 
Ing  memory,  his  vivacity  and  humor,  the  very  charm  of 
his  oonntenanoe  Mid  manner,  the  delicately  sensitive  &oe, 
"  the  ere  BOW  beaming  with  sympathy,  now  twinkling  irltii 
bnmor,"  acted  like  a  spell  in  winning  fWends  and  even  in 
eonciliating  opponents.  The  courage  and  fearlessness  with 
which  be  wap  always  ready  to  uphold  the  canae  of  those 
whom  he  held  to  be  nidnstly  attacked  by  a  powwfal  or 
dominant  m^ority  was  duly  appreciated  by  his  oonntry> 
men.  It  may  probably  be  uid  that  no  one  in  the  present 
century  was  so  endeamd  to  so  laige  a  circle  of  personal 
friends  In  all  parts  of  the  civilized  world.  His  writingB 
also,  apart  ftom  their  oontroversial  aspect,  were  of  a  siuga- 
larly  attracUve  kind.  HU  Hfs  of  Arnold^  his  Sinai  and  Pal' 
mUm,  his  iMtmt  m  As  JmriA  Ckurek,  fais  Memoriais  of 
Canterbury  and  of  Westminster  Abbey,  would  alone  have 
made  him  one-of  the  meet  delightflil  and  popular  of  Eng- 
lish authors.  His  sermons,  always  interesting  and  attrac- 
tive, were  at  times  singularly  eloquent  and  impreesive. 
His  occasional  hymns  and  short  poems,  fkill  of  grace  and 
fDTO^  and  oocssionally  of  a  profound  patiios,  were  fully 
woruiy  of  his  literary  position.  Throughout  all  that  he 
ever  wrote  there  is  an  Individuality  and  a  characteristic 
flavor  which  is  saved  from  mannerism  by  an  inexhaustible 
freshness  of  view  and  a  marvellous  fertility  of  illustration. 
His  power  of  painting  the  scenes,  events,  and  persons  of 
past  history,  " theplcturesqne  sensibility."  to  use  a  phrase 
applied  to  him  by  Lord  Beabonsfleld,  wlUi  which  he  at  onoe 
fastened  on  the  main  features  of  an  historic  bnilding  or  a 
fiunons  locality,  amounted  to  genius ;  they  were  as  marked 
at  t^e  close  of  his  life  as  in  the  earliest  of  bis  schoolboy  let- 
ters.  They  won  him  readers  of  every  class. 

But  it  would  be  impossible  to  speak  even  briefly  of  his 
literary  position  by  itself.  To  write  his  life  in  full  would 
be  to  ^VQ  a  sketch  of  English  ecclesiastical  history  for  a 
long  generation.  Though  he  resolutely  Btood  wiooi  tnm  all 
connection  with  party,  it  Is  impossible  not  to  recognise  even 
in  his  least  controversial  writings  the  position  which  he 
held  as,  in  the  eyes  of  the  greatest  portion  of  his  country- 
men, tbe  leading  liberal  theologian  of  bis  time  in  England. 
^roughoDt  bis  writings  in  prose  or  poetry,  on  almost  every 
■uyect  which  he  tmcfaed,  we  see  the  impress,  not  only  of 
his  distinctive  genius  and  of  his  extraordinary  gifts,  but 
also  of  his  special  views,  alms,  and  aspirations.  It  may  be 
well  to  describe  these  as  nearly  as  possible  in  bis  own 
words.  He  looked  on  the  age  in  which  he  lived  as  one  of 
mingled  hope  and  gloom,  as  a  period  of  toansltion,  to  be 
followed  eimer  by  an  "  eclipse  of  f^th  "—a  "  winter  of  un- 
belief—or by  a  "  revival  of  Christianity  in  a  wider  aepeict," 
a  "catholic,  comprebeibive,  all-embraoimr  Ghristiani^" 
tliat  "might  yet  overcome  the  world."  He  believed,  and 
was  never  tired  of  asserting  his  belief,  "  that  the  Christian 
church  bad  not  yet  presented  its  final  or  its  most  perfect 
aspect  to  the  world";  that  "tbe  belief  of  each  successive 
age  of  CSiriBtendom  had  as  a  mrtter  of  fiurt  varied  enor- 
mously from  the  belief  of  Its  predecesBor  " ;  that "  all  CMif^ 
sions  and  sfrollar  doomnents  ho,  if  taken  as  final  expres- 
sions of  absolute  truth,  misleading  " ;  that  each  "  suocessive 
form  of  theology  is  but  the  approximation  to  the  truth,  not 
the  whole  troth  itself";  that  it  was  "t^e  glory  of  the 
ohardh  to  be  always  advancing  to  perfection  " ;  and  that 
"  there  stUl  remained,  behind  dl  the  controversies  of  the 
past,  a  higher  Christianity  which  neither  assailants  nor  do- 
fenden  had  fully  exhausted." 

Already  even  in  his  early  Sermotu  on  the  Apoatolie  Age,  as 
in  Sinai  md  Palestine,  ae  in  the  volumes  on  the  Jeioith  Church, 
"  one  increasing  puntose  "  may  be  recognized.  Everywhere 
we  see  the  sostained  eflbrt  to  bring  the  events,  places,  and 
characters  of  sacred  history  within  the  dom^n  of  actual 
observation  and  histoiTi"  and  to  rescue  iibean  from  "the 
conventional  haze  in  which  they  had  been  veiled  by  a  mis- 
placed reverence."  "  The  first  duty  of  a  modern  theolo- 
gian "  he  held  to  be  "  to  study  the  Bible,  not  for  the  sake 
of  making  or  defending  systems  out  of  it,  but  for  the  sake 
of  discovering  what  it  actually  contains."  "In  a  faithful 
study  of  that  virgin  mine,  the  yet  insnfiBciently  explored 
recdrds'of  the  Old  and  New  Testwnent,  lay,"  he  held,  "  the 
beat  hope  of  the  ohorch  of  Cbris^"  and  another  and  a  dif- 


toent  estimate  "  of  the  points  on  which  Scripture  layi  Its 
most  empltatic stress."  To  this  study  he  looked  for  thebsrt 
hope  of  such  a  progressive  development  of  Christian  the- 
ology as  should  avert  the  danger  arising  from  "  the  a^«- 
renUy  increasing  divergence  between  the  iutelligenoe  and 
the  faith  of  our  tlme^"  "  and  should  enable  the  cAmmdi  to 
deal  wiselywith  new  questions  which  ancient  theiilagy had 
for  the  most  part  not  even  considered."  On  tbe  direeUm 
which  this  development  of  theology  should  assume  the  last 
word  had  not,  he  knew,  been  spoken :  bat  he  enforoed  the 
du^  "  of  placing  in  the  babk^rronnd  whatever  was  ana- 
dental,  temporary,  or  secondary,  and  oi  bringing  into  due 
prominence  what  was  primary  and  essential."  In  the 
former  group  Stitnley  would,  without  doubt  or  hesitation, 
have  phwed  all  questions  connected  with  JE^isoopal  or  Pres- 
l^tenian  otdei&  or  that  deal  oa^  with  the  outward  forms 
or  ceremonies  of  religion,  or  witu  the  anUunshlp  or  age  of 
the  books  of  the  Old  Testament.  Even  to  the  question  of 
miraculous  and  external  evidence  he  would  have  been  in- 
clined to  assign  a  secondary  place,  as  well  as  to  tbe  most 
elaborate  statements  of  Christian  doctrine. 

The  foremost  and  highest  place,  that  of  the  **  ementiBl  and 
supernatural "  elements  of  religion,  he  would  have  resRved 
for  its  morU  and  spiritual  truths,  "  its  chief  evidence  and 
chief  essence."  "  the  tmths  to  be  drawn  from  tbe  teaching 
and  tnm  the  life  of  Cbrlst,"  in  whose  chaneter  he  did  not 
hesitate  to  reccvnlse  "the  greatest  of  all  miraelea."  On  a 
large  development  of  Christian  teaching  In  this  direction 
he  oased  all  his  hopes  alike  of  the  progress  of  the  world  and 
of  tiie  restitution  to  Christian  theology — "  as  something 
greater  and  vaster  than  all  the  theology  of  each  particalar 
church  or  age,"  "as  comprehending  the  wholesome  ele- 
ments of  thought  at  work  in  the  world"— of  "  its  natntal 
ascendency  over  the  minds  of  educated  men," 

With  such  views  it  was  not  to  i>e  wondered  at  that,  from 
first  to  last,  he  never  lost  an  opportunity  of  supporting  a 
policy  of  width,  toleration,  and  comprehension  in  tiie 
Uinrch  of  England.  The  view  which  he  took  in  fais  ear^ 
liest  directly  oontroverdal  work,  his  Etmf  oa  Ae  O^rham 
Jud^neta  (1^0),  as  reguds  both  the  [sotection  offered  by 
tbe  law  to  tiie  dergy  against  *'  the  inquisition  of  arbitrary 
prelates  and  of  tumultuous  synods,"  and  "on  the  design- 
edly mixed  and  comprehensive  character  of  the  Ena^ish 
formularies  and  English  Ohurch,"  baa  already  been  nilly 
indicated.  The  same  spirit  and  tbe  same  alms  guided  his 
line  of  conduct  In  other  controversies,  such  as  in  that  on  the 
AMqra  <md  Reviaot,  on  the  ritoalistio  movement,  on  the 
question  of  snbscription,  on  the  snccessive  attacks  made  on 
men  so  whdly  diflferent  from  each  other  as  Prof.  Maurice, 
whose  influence  on  the  mind  of  his  generation  has  yet  to 
be  ftilly  estimated,  and  Bishop  Colenso,  and  in  his  vain  but 
earnest  advocacy  of  the  optional  instead  of  the  eompnlsiHy 
Qseof  tbe  Atbuaslan  Oraed.  Bo  again  lie  was  always  eagor 
to  Insist  on  the  essential  polnta  ta  union  between  varions 
denominations  of  (^rlstians,  however  apparently  divided 
or  estranged  •  and  to  recognize  the  special  services  conferred 
on  tbe  world,  not  only  by  the  Eastern,  the  Bomaa,  the  Lu- 
theran, and  the  Befbnned  Ghnrohes,  not  <mly  by  the  Pxet- 
^terian  Churches  of  Scotland,  bat  also  by  the  Baptist  and 
dongregatioaal  Chnrches  of  England  and  America,  snd  by 
the  community  of  Quakers.  And,  while  In  this  respect  he 
was  keen  almost  to  excess  to  note  points  of  agreement,  so 
in  the  very  latest  volume  which  he  pnUished  me  of  hia 
mdn  alms  was  "to  look  the  facte  of  history  tn  theftee" 
and  to  point  out  "the  almost  universal  departure  from 
primitive  usage,"  "  the  taansformation  both  of  letter  and 
spirit  through  which  the  greatest  Christian  ordinaocei  had 
already  pasMd,"  and  "to  fix  the  eye  steadily  on  tiie  germs 
of  truth  that  were  common  to  the  diffiereot  fbmis  which 
the  ordinances  wore,  the  moral  and  spiritual  realitiw  for 
the  sake  of  which  alone  (if  Christianity  be  the  nnireraal 
religion)  snch  forms  exist."  He  was  throughout  his  life 
an  unflinching  advocate  of  the  connection  between  church 
and  state.  By  this  he  understood— (1)  "the  recognition 
and  support  on  the  part  of  the  state  of  the  religions  expn*- 
sIoQ  of  the  fUth  of  the  community "  and  (2)  "that  this 
religious  expwion  of  the  &ith  of  w  community  on  the 
most  nacred  and  most  vital  of  all  its  interests  should  be 
controlled  and  guided  by  the  whole  community  through  the 
sopremacy  of  law."  In  the  supremacy  of  the  crown,  i^^  of 
law,  "  over  ^1  causes  and  all  persons,  eoclesiastical  as  well 
as  civil,"  so  far  from  finding  " galling  chains "  or  "igno- 
minious bondage,"  he  welcomed  it  not  only  as  being  the 
most  powerful  and  intelligent  organ  of  the  whole  eommo- 
nity,"  but  on  two  other  grounds.  First,  he  considered  that 
supremacy  more  likely  "  to  be  truly  wise  and  truly  just 
and  therefore  truly  Christian  than  the  headship  either  of  a 
bishop  or  of  a  synod  of  any  clerical  or  sectional  body,"  and, 
seoondly,  "as  the  best  security  for  that  gradual  growth 
of  religious  fiarms  and  religious  t^inions,  and  tai  that 
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frw  axpwurion  of  individaat  belief,  which  is  Indimten- 
Mble  to  any  healthy  development  of  religiooB  life  and  re- 
lijciooa  tratn."  Atthemnetlmehewas  in  &vor  of  making 
the  creed  of  the  church  as  wide  as  poaBible,— "  not  narrower 
than  that  which  la  even  now  the  test  of  its  membership,  the 
ApostieB*  Creed," — and  of  throwing  down  all  barriers  which 
flonld  be  wisely  dispensed  with  to  admissiou  to  its  ministry. 
As  an  immediate  step  he  even  advocated  as  "an  anmtxed 
good  "  **  the  admission  nnder  dae  restrictions  of  our  non- 
conforming brethreD  of  England,  and  onr  Presbyterian 
brethren  of  the  Scottish  Chnrch,"  to  preach  In  Anglican 
pulpits.  To  the  last  hoar  of  his  life  he  loolEed  with  dismay 
to  the  prospect  of  a  combined  assault  by  a  triple  alliance  of 
the  representativca  "of  the  Paritaos,  of  Voltaire,  and  of 
lAod  "on  "  that  rare  combination  which  with  all  its  short- 
•omings  exhibits  one  of  the  noblest  works  which  God's 
povUenoo.  throagh  a  long  course  of  years,  has  raised  up  in 
Eorope,"  "on  the  most  venerable  growth  of  English  his- 
tory, the  framework  which  has  sheltered  down  to  this  time 
the  freedom  of  the  freest,  the  teaching  of  the  most  learned, 
and  tiie  resaou  of  the  most  rational  church  in  Christen- 
dom."  He  believed  that  the  "saoocM  of  sudi  an  atteok 
woald  resolt  In  Uixowing  awi^  the  best  cmpoitanity  which 
the  world  affords  for  the  growth  side  by  side  of  Intuleetoal 
■etfvi^  and  religions  earnestness  " ;  that  to  destroy  it  would 
be,  ss  he  said  of  the  Established  Chnrch  of  Scotland,  "  to 
destroy,  so  Ar  as  human  efforts  can  destroy,  tiie  molal  ideas 
of  fteraom,  of  growth,  of  oompnhenslon,  whlota  are  lnhe> 
not  in  the  very  ezbtenoe  of  a  national  dmicb  " ;  that  ifs 
destruction  would  only  produce  "  an  enslaved  clergy  amidst 
an  indifferent  laity,"  and  tend  to  degrade  the  Qinrch  of 
fisgiand  tnm  its  historieposition  "  to  that  of  ws  tUiterate 
sa^or  a  satellite  of  tbe  Ghnroh  of  Borne." 

yfUh  sneh  views  it  was  impossible  that  Stanley  oould 
have  found  much  sympathy  from  either  of  the  two  great 
parties  among  the  English  clergy.  Indeed  it  was  impoesi- 
He  that  any  party,  or  any  community,  which  ptaoed  the 
essenoe  ot  C&ristianl^r  in  the  eareftal  gnaidlaosnip  of  any 
siide  of  theological  doetrines  conld  fbel  in  hutnony  with 
<ne  who  dwelt  with  such  exoeeding  and  growing  emphasis 
on  the  secondary  nature,  not  only  of  all  Uiat  was  ceremo- 
nial, bnt  on  mnch  that  was  dogmatic,  as  compared  with  that 
which  was  spiritoal  and  morsl. 

By  the  "  Evangcdioal "  section  of  the  religious  world  the 
biogiapher  of  Arnold  had  been  looked  on  fhm  the  first 
wiUi  more  than  saspicion.  Later  on,  even  the  mode  and 
form  of  his  defenoe  of  their  own  side  in  the  Qorham  con- 
troreny,  bis  avowed  advocacy  of  a  wide  freedom  of  thought 
on  many  questions,  especially  those  connected  with  Biblical 
eriticiun,  nis  attitnde  towarids  sach  subjects  as  inspiration, 
Jnstification,  and  ftatore  punishment,  were  more  than  dis- 
tasteful. His  lond  acknowledgment  of  the  debt  owed  by 
Christendom  to  German  theology,  "  to  the  most  laborious, 
tmth-seeking,  and  conscientious  of  Continental  nations," 
his  persistent  claims  for  aplace  within  the  Chnroh  of  Eng- 
land for  views  that  "  went  to  the  verge  <tfBome,"  tha  more 
than  width^the  untveisali^— of  his  religions  sympathies, 
his  delisrht  in  placing,  not  Walter  Scott  only,  or  Tennyson, 
or  the  anther  of  Eeee  Homo,  hat  Goeth^  and  Boras,  and 
Matthew  Arnold,  and  J.  Stnart  Mill  in  me  ranks  of  reli- 
gions teachers,  were  natn rally  repugnant  to  those  who  cared 
to  read  his  works,  and  were  not  content  to  shrink  in  silent 
dismay  ftom  the  warm  sympathtser  with  I^fessor  Maurice, 
the  enthusiastic  admirer  or  F.  W.  Bobertson,  and  the  apolo- 
gist in  turn  of  Euagi  md  Saiawa  and  of  Bi8h<v  Goluiso. 

Against  the  fedlnp  provoked  by  this  aspect  of  his  theo- 
logical position,  neither  his  oi^owledged  services  to  Bibli- 
cal stuay,  nor  his  profound  and  entire  belief  in  the  true 
key  to  the  dtOculties  of  the  fkiture  being  involved  in  the 
proaecation  of  that  stndy,  nor  his  sympathy  with  their 
own  vlevrB  as  to  the  relmon  irfthe  indlvidna]  soul  to  Qod, 
nor  his  repeated,  his  almost  daily  aasertioDS  of  the  sacred- 
ness  and  value  «f  the  gospel  history,  or  of  the  regenerative 
Mwer  of  the  Divine  life  and  person  of  Christ  as  the  "  one 
llaitar  worth  Uving  ftor,  wmih  dying  for,"  could  avail 
mnch.  Whatever  uie  feelings  of  Individaals,  the  organs 
of  the  party  of  whose  once  imperilled  claim  to  remain 
within  the  fold  of  the  Church  of  England  he  had  been  the 
•taneheat  upholder  spoke  of  him  ftam  first  to  last  with 
alxoast  unqualified  aversion.  He  was,  or  bemne  in  due 
time,  even  BU>re  obnoxious  to  si  least  the  more  advanced 
section  of  the  High  Chnrch  party.  Nor  was  this  to  be 
wondered  at.  The  differences  oetween  him  and  them  were 
vital  and  ftindamental ;  and,  even  where  be  defended  tVelr 
right— at  one  time  repeatedly  challenged — to  maintain  their 
distinctive  views  and  observances  In  the  Chnroh  of  Eng- 
land, he  rested  their  claim  on  gronnds  which  wonld  hardly 
win  theiT  amnDval  or  gratitude.  The  more  clear-sighted 
wf  ttielr  leaders  felt  t^t,  if  the  points  of  ceremonial,  of 
drcH,  posture,  atdtudSj  ritual,  on  which  they  laid  exceed- 


ing stress,  were  treated  by  him  with  toleration,  they  were 
re^u^ed  with  an  Indifference  that  verged  upon  contempt, 
as  MenMtea  inqMm,  and  that  he  delighted  to  trace  their 
historical  development  and  to  strip  them  of  all  ^at  was 
essentia,  significant,  or  primitive.  They  felt  even  more 
strongly  that  In  that  which,  to  the  leaders  at  least,  gave 
their  nal  interest  and  importance  to  all  questtons  of  vest- 
ments or  observancee,  and  even  underlay  some  of  the  most 
important  questions  of  religions  doctrine, — the  very  exist- 
ence of  an  order  of  priesthood  as  the  divinely  and  exdn-. 
sively  commissioned  channel  of  communication  between 
Qod  and  man,— the  r^ectlon  on  the  part  of  Stanley  of  their 
most  cherished  and  central  dogma  was  absolute  and  un- 
compromising. And  the  difference  of  view  was  vital. 
Mudi  else  in  his  writings  might  have  been  welcomed  or 
condoned.  His  love  for  tiie  past,  his  deep  and  full  sympa- 
thy with  much  in  the  medieval  church,  his  warm  admin- 
tion  for  many  of  its  saints  and  heroes,  his  aversion  to  mero 
iconoclasm,  his  poetic  and  imaginative  sensibility,  had 
much  to  attract  them.  Even  in  his  treatment  of  many 
important  religions  sul^ects  it  was  often  not  so  mnch  his 
actual  sentiments  as  the  tendencor— tiie  more  than  tendency, 
the  avowed  aim — of  all  his  writlDgs  to  promote  freedom 
of  Inquiry  and  of  thought,  rather  than  submission  to 
church  authority,  which  provoked  hostility.  But  on  this 
question  there  was  no  room  for  compromise.  That  which 
they  and  he  alike  recognized  as  the  fhndameotal  tenet  to 
wbfoh  all  their  distinctive  teaching  pointed  he  spoke  of  as 
a  belief  "  that  they  (the  clergy)  were  the  depositaries 
mystical,  supernatural,  almost  magical  infiuence,  indepen- 
dent of  any  moral  or  spiritnal  graces,"  and  on  this  point 
he  spoke  with  no  donbtAtl  voice.  It  was,  he  said,  thu  be- 
lief in  a  fixed,  sxtemal,  necessary  medium  on  earth  be- 
tween the  soul  and  God  which,  if  he  had  rightly  read  the 
Pi^ms  of  David,  the  epistles  of  Paul,  and  the  gospel  of 
Christ,  true  religion  is  aliAys  striving  to  dispense  with," 
and  "  the  more  it  can  be  dispensed  witii,  the  nearer  and  the 
higher  is  the  communion  of  the  human  qiirlt  with  -Iti 
Maker  and  In  Bedeemer."  And  this  language  (used  in 
1867)  wss  in  entire  aeeordanoe  with  the  manner  In  which 
In  his  latest  volume  (1681)  he  hinted  at  the  possibility  of 
"  the  growing  materialism  of  the  ecclesiastic  sacristy  so 
andermlning  the  spiritual  element  of  almost  the  only  ex- 
ternal ordinanoe  of  Christianity  (the  Eucharist),  unques- 
tionably tile  greatest  religious  ordinanoe  in  the  world," 
"  as  even  to  endanger  the  ordinance  itself."  In  addition 
to  this  ftindamental  divergence  of  view.  It  must  be  remem- 
bered that  it  was  to  this  por^,  as  the  representatives  of 
one  "  always  fonretful  in  Its  gratitude  and  Implacable  in 
its  vengeance,"  that  he  looked  for  the  main  danger  to  free- 
dom of  thought  and  width  of  compreheorion  In  the  fttture, 
and  that  he  did  not  hesitate  to  remind  them,  even  as  he 
supported  their  claims  to  the  largest  possible  interpretation 
of  tiie  Articles,  that  they  "claimed  a  latitude  themselves 
which  they  constantly  reftued  to  others."  It  will  be  easily 
understood  therefore  that  whatever  influence  Stanley 
wielded  in  the  church  was  wholly  independent  of  either 
of  the  two  great  parties  Into  which  he  found  it  mainly 
divided,  above  all  of  that  which  at  the  time  of  his  death 
appeared  to  be  every  year  growii^  In  power  and  eonfl- 
denoe. 

What  was  the  extent,  what  the  permanent  force  of  his 
own  influence.  Is  a  question  not  easily  answered  at  present. 
"Dean  Stanley,"  said  Dr.  Story,  "stood  higher  in  the  re- 
spect and  aflection  of  a  larger  and  more  varied  circle  of 
membera  of  many  churches  than  any  ecclesiastic  In  the 
world."  It  Is  not  easy  to  disengage  his  personal  and  social 
charm,  the  affbction  borne  him  by  all  who  had  even  mo- 
mentarily naned  witiiin  the  elrcle  of  his  stJ-Iking  and  at- 
tractive inalvldnalltT,  the  wum  feelings  which  mndh  In 
bis  life,  much  In  his  imttngs,  bad  called  forth  from  multi- 
tudes who  never  saw  him,  from  the  more  abiding  impres- 
sion mode  during  bis  lifetime  and  after  his  death  by  the 
writings  which  he  has  left  behind  him.  Yet  if,  setting 
aside  one  single  tiune,  that  of  Fnif.  Maurioe,  he  be  taken 
as  the  most  ivominenl^  tiie  most  fertile,  the  most  gifted, 
and  the  most  impressive  exponent  and  defender  of  liberal 
theology,  some  estimate  may  be  formed  even  now  of  the 
marie  whldi  he  made  upon  his  age.  It  would  be  easy  to 
undervalue  the  eflbct  of  the  work  wbioh  he  did.  It  might 
seem  at  first  sight  as  If  his  own  gloomier  antioipatlons  had 
been  ftilfllled.  He  qpoke  fWtm  time  to  time  of  a  danger  of 
the  age  being  overwhelmed,  now  by  "  a  general  return  of 
forgotten  superstitions,"  now  "  by  a  geuCTkl  chaos  of  In* 
credulity,"  and  of  himself  as  "having  perhaps  done  no 
more  than  make  good  a  starting  point  for  those  whoeomc 
after  us,  perhaps  in  the  20th  or  81st  century."  He  might 
have  seemed  to  enter  Into  the  spirit  of  his  fkther's  wonls, 
"  My  only  hope  and  consolation  is  that  I  am  a  pioneer  foi 
better  diQrs,  and  that  the  seed  which  I  aim,  as  for  as  can  be 
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at  lowing  may  brinR  forth  fruit  when  I  un  gone  to  a  hotter 
nnd  more  peaceful  world,"  Bat  each  a  view  would  Iw  to  a 
large  extent  snperflcial.  If  the  Bnoceaa  achieved  bj  the 
«aaae  of  which  Stanley  waa  the  main  representatiTe  is 
carefblly  weighed,  It  will  be  foand  to  be  great  in  solid  and 
direot  resolte,  far  greater  probab^  in  those  which  an  lees 
easily  summed  op  and  tabulated.  On  the  qnestion  which 
he  had  moet  at  heart,  the  real  and  carefdl  and  critical  stndy 
of  the  sacred  records,  the  progress  made  since  he  Aiet  lec- 
tnred  as  a  tutor  at  Oxford  on  the  Old  and  New  Testaments 
has  been  enormoos.  The  large  majorl^  of  the  works  pah- 
lished  have  been  written  more  or  leas  in  the  spirit  in  which 
he  would  have  largely  or  entirely  sympathized.  It  may  be 
added  that  of  these  there  are  few  which  would  not  have 
•encountered,  if  not  fierce  criticism,  yet  at  least  grave  sos- 
picion,  some  forty  years  ago.  The  combioation  of  a  rever- 
ent treatment  of  Holy  Scripture  with  fearless  inquiry  into 
■all  qnestions  conuected  with  its  criticism  is  a  new  birth  in 
English  literature.  It  is  one  in  which  he  took  a  leading 
nart,  and  in  the  defence  of  which  he  bore,  sometimes  in 
his  own  Iwhalf,  oftener  in  chivalrous  defence  of  others, 
mncb  of  the  brunt  of  the  earlier  and  later  oonteats.  The 
impulse  whish  he  gave  to  the  study  alike  of  the  Bible  and 
-church  history  was  a  great  one.  In  each  he  may  be  recog- 
nized, not  of  coarse  as  the  originator,  but  as  the  represen- 
tative, of  R  new  school  of  thought  and  of  treatment,  and 
those  who  are  moat  familiar  with  his  writings  can  hardly 
^  open  a  new  book  by  any  English  theologian,  hardly  read  a 
sermon  of  many  preachers,  above  all  on  any  portion  of  the 
Old  Testament,  In  which  they  do  not  trace  his  immediate 
influence.  He  may  be'teid  in  a  very  true  sense  to  color 
the  writings  of  manv  of  those  who  most  dilTer  from  him. 
Th»  snldecta  to  wb  iw  he  looked  as  the  most  essential  ot  all 
— the  nnivenality  of  the  Divine  love,  the  snpreme  impor- 
tance of  the  moral  and  spiritual  elements  of  religion,  the 
supremacy  of  conscience,  the  sense  of  the  central  citadel 
of  Christianity  as  being  contained  in  the  character,  the 
history,  the  -spirit  of  its  IHvine  Foonder— have  beyond 
doubt,  if  not  yet  taken  ftiliy  the  place  which  be  elumed 
for  them,  yet  impressed  themselves  more  and  more  on  Che 
teaching  and  the  preacbiog  of  every  class  of  clergy  In  the 
«hnrch.  They  have  lifted  the  teaching  of  those  irtto  most 
4ilIeTed  from  him  &r  attore  the  level  of  a  meohanieal  or 
merely  oeremonial  form  of  medinval  wonhip.  The  great 
«anse  too  for  which  he  strove  so  hard,  that  of  comprehen- 
aion  and  mutual  toleration,  the  true  "  enlargement  of 
'Christ's  ohnrcb,"  has  gained  moch  from  hlseflSortir^— ^nch 
In  the  lureeent,  and  perbMs,  in  spite  of  some  appeanaoes 
to  the  oontoar^,  more  in  tite  ftatnre.  Whatever  Htorms  of 
party  strife  may  be  in  store  for  the  church,  active  and 
energetic  Christians  of  opposite  parties  no  longer  waste 
tiieir  energies  in  mutual  attacks,  but  have  learned  to 
work  together  in  Christian  teaching  and  in  works  of 
■Otristian  benefioenoe.  His  surviving  mends  may  rqjolce 
to  remember  that  no  one  person  had,  for,  it  may  be, 
many  generations,  done  so  much  as  Stanley  to  draw  to- 
gether in  friendly  and  soelal  interooune  the  leaders  of 
variona  reHgioos  putiea  and  of  diligent  denominations 
of  Christians. 

Those  who  live,  and  feel  that  they  live,  in  an  age  of  tran- 
sition cannot  venture  to  prophesy  the  precise  form  and 
color  of  the  religious  movement  which  will  in  due  time 
succeed  that  which  now  seems  to  be  the  most  prevalent  and 
the  most  outwardly  active.  But  they  may  be  permitted  to 
hold  that  its  main  features  were  described  and  anticipated, 
even  if  dwelt  on  with  excessive  emphasis,  by  Stanley, — to 
believe  that  the  next  phase  of  a  Christian  theology  which 
shall  regain  a  due  ascendency  over  the  thought  and  intel- 
ligence of  the  civilized  world  will  be  eml>Mied  in  some 
larger  realiMtion  of  "the  one  unchangeable  element  In 
Christianity,"  of  the  witness  borne  by  the  teaching  and  life 
of  Christ  to  the  higher  and  spiritual  nature  and  destinies 
of  man  and  to  the  "  principles  of  ftvedom,  justice,  tolera- 
tion, benefloence,  self-denial,  nniverml  sympathy,  and  fear- 
less love  at  tmth,  in  whieh  all  tite  hi^ies  of  a  tme  and 
permanent  development  of  GhrlsUan  theology  most  take 
their  stand."  None  will  have  lahored  more  earnestly  in  this 
4saose  than  Arthur  Stanley.  (O.  O.  B.) 


STANTON,  Edwin  M'Maotebs  (1814^1869), 
American  statesman,  was  bom  in  Ohio,  Deoemb»  19, 
2814,  gnulnated  at  Eenyon  OoUwB  in  1833,  and  was 
admitted  to  the  bar  of  hu  natiTe  State.  Just  at  the 
end  of  Buchanan's  administration  in  1860-61,  Stanton 
was  called  upon  to  act  aa  attOTnejr-genenl.   In  1862, 


after  the  inauguration  of  Iduooln,  the  new  president, 
who  had  had  great  difficulties  with  his  war  o£b»,  placed 
Stanton  at  its  head,  where  be  was  at  home  at  last 
His  intense  vigor,  excellent  organiiing  rowers,  and 
scrapvlooB  honesty  w&n  the  lift  of  the  Federal  war 
department  throughout  the  Civil  War ;  and  it  may  be 
worth  while  to  note  that,  after  livinK  throngh  bound- 
less opportunides  of  peoolation,  he  died,  like  most  of 
the  puUic  serraats  of  the  United  States,  a  ^oor  man. 
In  spite  of  his  many  serrioee  to  the  oounbr,  it  was  itnt 
always  easy  for  his  assofflates  to  get  on  with  him  com- 
fortably ;  and  his  quarrels  vntn  President  Johnson 
were  especially  latter  in  1867-1868,  ending  in  the  im- 
I>eachmeot  of  Johnson  by  the  House  of  Representa- 
tives.  On  the  acquittal  of  the  prewdent  Stanton  re- 
signed, and  resumed  the  practice  of  law.  Prendent 
Grant,  in  1869,  made  him  a  justioe  of  the  suprraw 
court ;  but  hia  work  during  the  war  had  worn  him 
outjiod  he  died  December  24,  1869. 

STTARAYA  RUSSA,  a  district  town  of  Kuasia,  in 
the  government  of  Novgorod,  62  mike  to  ^e  south  of 
that  city,  on  the  rivw  Ptdist,  by  means  of  whidi  and 
Lake  IlmeS  it  is  brought  into  easy  steamer  communi- 
cation with  St  Petersbunt*  Some  brine  springs,  of 
no  great  strength,  on  the  eastern  side  of  the  town, 
were  used  as  a  source  for  the  supply  of  salt  as  late  as 
1865,  yielding  about  50,000  cwts.  annually  \  at  present 
they  are  used  only  as  mineral  waters,  having  a  great 
resemblanoe  to  those  of  Keuinaoh.  Some  thou- 
sands of  visitors  resort  to  them  eveiT  summer,  and 
owing  to  this  circumatanoe  Staraya  Ruasa  is  better 
built  and  kept  than  any  other  town  in  Noivorod. 
The  13,100  inhabitants  are  supported  chiefly  ^  the 
summer-riattors.  About  100  individuab  in  all  onploy 
themaelvee  in  Iwiok-making,  tanning,  and  aawink  tim- 
ber, and  there  is  a  tnSe  in  rye,  oatSf  and  flax 
shipped  to  St  Patenbnrg  to  the  valoe  of  about  £50,- 
000  [1248,000]  per  annum. 

The  name  of  Stacaya  Bussa  oocun  in  the  Russian  annab 
as  far  back  as  1167.  It  was  one  of  the  minor  towns  of  the 
republic  of  Novgorod,  and  suffered  continually  in  the  wan 
for  possession  ofthe  region  between  Bossia,  Othnanla,  and 
Livonia.   It  waa  afterwards  urnexed  to  Hosoow. 

STARCH  ia  an  organised  product  of  the  vegetaUe 
kingdom,  forming  one  of  the  most  important  and 
oharaeterisUc  elements  of  plant  life,  and  an  abondantlj 
stored  xeaerve  material  for  the  diacharae  of  vegetative 
funotiona.  It  originates  within  the  living  v^etaUe 
cell  through  the  formative  activity  of  chlorophyll 
nnder  the  influence  of  light,  and  is  consequent^  an 
unfUKng  eharacteristio  of  all  plants  containing  that 
body  (cominre  PaTsiotoor,  vol  xii.  p.  61.  Starch 
found  within  leaves  and  other  green  parts  of  plants  is 
asmmilftted  and  transformed  with  great  rapidity ;  aoou- 
mulations  of  it  are  carried  as  starch-fonaflis,  mni 
redepoaited  as  starch  in  special  reeerrours  or  portaona 
of  plants  as  the  period  of  maturity  approaches.  In 
this  way  the  body  is  found  to  gorge  the  stems  of  cer- 
ttun  palms — the  sago,  etc— just  before  these  plants 
begin  to  form  their  fruit ;  it  is  the  principal  constituent 
of  the  underground  organs  of  biennial  and  perennial 
plants,  tap-roots,  root-stocksj  conns,  bulbe,  and  tubers ; 
and  it  is  abundantly  stored  in  many  fruits  and  seeds, 
aa  in  the  oerrala  and  pnlaes,  in  buanas,  brevi-fiidt, 
etc  It  occurs  in  minute  granules,  varying  in  diameter 
from  1  to  100  and  even  200  micromUlimetrea  ;  and  the 
grannies  fh>m  different  sources  have  each  a  distinct 
microscopic  character,  their  forma  and  fflie  beinp, 
however,  affected  according  as  they  are  aggr^i^ed  m 
clusters  or  individually  formed  (see  vol  ii  p.  5^ 
Figs.  3  to  6).  Under  the  microscope  theee  granules 
are  seen  to  consist  of  a  nucleus  or  hilum  snnoanded 
by  layers  arrarued  concentrically  or  ezcentricall^ ,  and 
the  relations  ofhilnm  and  layers  are  the  moat  distinc- 
tive features  of  individual  starches.  Whether  the 
hilnm  pcnnt  bean  to  the  grannie  the  relation  of  a  no- 
dens  is  a  mattor  of  dispute,  the  general  opinion  bong 
that  the  grains  ue  fonned  from  irithout  inwarda.  da 
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oeotre  being  invariably  tbe  softest  and  moat  soluble 
portioD.  wbjae  the  outer  layers  are  moat  doaely  related 
10  cellulose.  Stareh  (tDDsists  of  a  white  or  yellowish- 
white  glistening  powder,  which'  on  being  nibbed 
between  the  fingers  emits  a  crackling  Bound.  It  is  only 
slighUy  acted  on  by  cold  water,  but  under  tbe  infiuenee 
of  neat  in  water  it  swells  up,  forming  aooording  to  the 
proportions  of  starch  and  water  a  clouded  op«le8oent 
paste.  Iodine  ac^a  on  it  in  water  by  produdug  a  bril- 
liant blue  ooloration,  this  reaotJon  forming  a  very 
delicate  and  characteristio  test.  IHastaae  and  dilute 
boiling  solphorio  acid  oonvertstar^  into  a  form  soluble 
ID  hot  wator,  whence  it  passes  into  a  series  of  easily 
sc^nUe  dextrine,  and  finaUy  into  the  oonditicni  of  the 
Bogars,  dratrose  and  maltose.  In  its  chemical  rela- 
tions starch  oonusta  of  an  inUmato  mixture  of  two 
isomeric  bodies, — granulose  and  starch  oellulose, — or 
r^er  of  a  series  of  gradations  &om  the  one  to  the 
other,  the  starch  cellulose  being  prinrapally  in  the  ex- 
ternal IsyeiB,  while  the  granmose  is  found  in  the 
central  portions  of  the  granules.  Starch  cellulose  is  a 
body  intermediate  between  graniUose  and  ordinary 
cellulose ;  from  tbe  latter  it  is  distinipished  by  being 
redtunble  to  soluble  starch  by  boiling  in  water  and  by 
digesting  in  caustic  alkali.  Together,  the  snbsUmces 
eonost  of  a  combination  of  carbon  with  hydrogen  and 
f^yxen,  the  commonly  received  formula  oeing  CtHu 
Oi + 2H^ ;  but  Nilaeli,  Sachsse,  and  many  other  re- 
cent investigatoTB  show  reason  why  the  mtdecnle 
should  be  regarded  as  ooneosting  of  (^^i^n  +  12H,0. 

Afl  an  eoonomic  product  starch  in  its  separate  con- 
dition is  a  most  important  alimentary  substance,  the 
ehi<^  pore  food  starches  being  Arrowroot,  Sago, 
Tapioca  iqg.v.),  and  corn-flour,  the  starch  of  the 
Maizx  {q.v. ).  In  its  combined  condition,  in  cereals, 
etc. ,  stareh  is  certainly  the  greatest  and  foremost  of 
all  the  elements  of  nutrition  (compare  DisrEncs  and 
Nutbition).  Id  its  other  indosmal  relatioiu  starch 
is  used — (1)  directly,  as  a  thickening  material  in  calico 
[rrintiDfc,  for  the  dressing  and  finishing  of  many  tex- 
tiles, for  lanndr^r  purposes,  adhesive  paste,  and 
wmder ;  and  (2)  indirectly,  for  the  preparation  of 
dextrin  and  British  gum  and  starch  sonir.  Muse, 
wheat,  and  rioe  stareh  ure  prinmpall^  employed  for  the 
direotapplioatioDs;  andforthedextnnanastanih-sngar 
manafiwtnrepot^staxch  is  almost  exduavely  selected. 

Id  the  preparation  of  itansh  tbe  otject  of  tbe  manafoc- 
tarer  is  to  barat  the  vegetable  cell  walls,  to  libente  tbe 
■terch  grannies,  and  to  free  them  from  the  other  cell  oon- 
teots  with  which  tiiey  are  aasoolated.  When  as  in  the  case 
of  the  potato,  the  assooiated  cell  ooatents,  etc,  are  readily 
aepuated  by  solatloa  and  levigatlon  tfae  mannihctDre  is 
exeeedingly  rimple.   Potato  starch  is  prepared  piincipalty 
b7  eazvftuly  wauiing  the  potatoes  and  in  a  kind  of  raspine 
machine  reducing  them  to  a  fine  palp,  which  is  deposited 
in  wmter  aa  raw  starch.  The  imparities  of  this  Btaich~ 
oellnloee,  albamlnoldfl,  ftagmeats  of  potato,  etc. — are  sepa- 
tated  hy  washing  It  in  line  sieves,  through  tfae  medies  of 
which  the  pare  stazoh  alrate  paases.  The  sieves  are  varl- 
OTuly  fimnea,  some  revolving,  others  moving  horlzonttily 
or  in  such  manner  as  to  beep  the  material  in  agitation. 
The  atarch  is  then  received  in  tanks,  in  wbich  it  settles, 
and  BO  separates  from  the  soluble  albumiaoids  and  salts  of 
tbe  potatoes.  The  setUiug  of  the  starch  is  much  retarded 
by  the  dissolved  allbaminoids,  and  to  hasten  the  aeparation 
small  quantities  either  of  alum  or  of  solphnric  acid  are  em- 
ployed.   Alum  coagalatee  the  albnmen  and  to  that  extent 
oontamf  nates  the  stareh,  while  the  add  acta  on  the  starch 
itself  and  is  dlffleiilt  of  Beutrallmtion.    Aiter  tbe  atarch 
has  settled,  the  nown-oolored  ■npematant  Uqnor  is  drawn 
off  and  the  starch  again  washed  either  In  tanks  or  in  a 
centrifa^al  maefaine.   Fioally  it  is  dried  by  spreading  It  in 
layers  over  poroos  bricks  (a  prooeas  not  required  in  tbe  case 
of  starch  washed  in  a  oentrlfagal  modiine)  and  by  ex- 
posare  to  the  air,  after  which  It  still  retains  a  large  propor- 
tion of  water,  bat  is  In  a  condition  for  making  dextrin  or 
Btaireh-sagar.    For  farther  drying  It  Is  ground  to  a  rough 
Pffwder,  and  dried  thoroughly  In  a  hot  chamber,  tben  re- 
Sooed  to  a  powder  and  sifted.   A  method  of  reducing  po- 
tateM  to  a  pulp  by  slicing  and  hewing  them  up  till  fermen- 
tation takes  puuM  Is  said  to  give  a  laiige  yMld  of  starch,  hut 
It  Is  not  mncb  pntdleed. 


In  dealing  with  the  starches  of  tbe  cereals,  tDere  la- 
greater  dllDcalty,  owing  to  the  presence  of  gluten,  which 
with  water  forma  a  tough  elastic  body  difficult  of  adutiou 
and  removal.  Tbe  dTffieult7  Is  experieooed  in  greatest' 
measure  in  dealing  with  wheat,  which  contains  a  large 

Sroportion  of  gluten.  Wheat  starch  is  separated  In  two 
iflerent  ways — (1)  tbe  fermentation  method,  which  is  the- 
original  process,  and  (9)  1^  mechanical  means  without  pre- 
liminary fermentation.  In  the  fermentation  process  whole 
wheat  or  wheaten  meal  is  softened  and  swollen  by  sobking- 
in  water.  Wheat  grains  are,  in  this  condition,  ground,  and 
the  palp,  mixed  to  a  thickish  field  with  water,  is  placed  in 
tanks,  where  It  ferments,  developing  acetic  and  volatile 
acids  which  dissolve  tbe  gummy  oonstltaents  of  the  wheat, 
with  part  of  tbe  glnton,  and  render  the  whole  less  tenacious. 
After  ftall  fermentatloD,  the  period  of  which  varies  with  the- 
weather  and  tbe  process  employed,  the  starch  is  separated 
in  a  washing  dmm.  It  is  sabseqaently  washed  with  water, 
which  dissolves  ont  the  gluten,  the  starch  settling  in  two- 
layers, — one  comparatively  pure,  tbe  other  mixed  with 
glaten  and  some' branny  particles.  These  layers  are  sepa-- 
rated,  tbe  second  undergoing  further  washing  to  remove  the 
gluten,  ete.,  and  the  remaining  operations  ore  analogous' 
to  those  employed  in  the  preparation  of  potato-starch.  By 
the  mechonioal  process  wheaten  floor  is  kneaded  into  a 
stiff  paste,  which,  after  resting  for  an  hour  ox  two,  is- 
washed  over  a  fine  sieve  so  long  as  the  water  passing  off 
continues  milky,  whereby  the  starch  is  liberated  and  the' 
greater  part  of  ^e  gluten  retained  as  a  ^u^  elastic  mass 
in  the  sieve.  The  starch  Is  subsequently  porlfled  1^  fo- 
mentation, washing,  and  treatment  in  eentnfiigaliiuuuiines. 
The  gluten  thus  reserved  is  a  useAil  food  fl>r  diabetlo- 
patients,  and  is  made  with  flour  into  artlflcial  macaroni  and 
pastes,  besides  being  valuable  for  other  industrial  purposes. 

Haize  starch  is  obtained  by  analogoas  processes,  bat,  thO' 
proportion  of  glaten  in  the  grain  being  smaller,  and  less- 
tonacioos  lb  its  nature,  the  operations,  whether  chemical  or 
mechanical,  present  fewer  dlffleulties.  Under  one  method 
tfae  separation  of  m^ae  stareh  is  fkeilitated  by  ateepiiw, 
swellini^aiid  aoftHiing  the  grain  In  a  weaksolution  m 
caustic  soda,  and  Ihvorahle  resulto  axe  also  obtained  a 
process  in  which  the  palp  from  the  cnublngmill  is  treated 
with  water  acidulated  with  sulpbnrons  acid. 

In  the  preparation  of  rioe^tarch  a  weak  solatlon  of  caustic 
soda  is  also  employed  for  softening  and  swelling  the  grain. 
Itisthenwashed  with  pure  water,  dried,  ground,  and  sifted, 
and  again  treated  witfa  alkaline  water,  by  which  the  whole- 
of  the  nitregenons  constituents  are  taken  np  In  soloble- 
form.  An  acid  process  for  obtaining  rice-etorcb  is  alsa 
employed,  under  which  the  grain,  swollen  and  ground,  is- 
treated  repeatedly  with  a  solation  of  hydrochloric  acid, 
which  also  dissolves  away  tbe  aou-starehy  oonstltoenta  of 
the  grain.  The  laundry  atarohea  now  in  use  are  principally 
'made  ftom  rice  and  from  pulse.  (J.  pa.) 

STAR-CHAMBER,  the  name  ^ven  in  the  15th, 
16th^  and  17th  centuries  to  an  English  high  court  of 
justice,  consisting  of  the  members  of  the  ordinarsr 
council,  or  of  the  privy  oonnoil  only,  with  the  addition 
of  certain  judges,  and  exercising  jurisdiction,  mainly^ 
criminal,  in  certain  cases.  Tbe  origin  and  early  his- 
tory of  the  court  are  somewhat  obscure.  The  Curia- 
R^is  of  the  I2th  century,  combining  judicial,  de- 
liberative, and  administrative  ftinctions,  had  thrown 
off  several  ofthoots  in  tiie  Court  of  King's  Bench  wid 
other  court^  hot  the  orown  never  p^ed  wi^  the 
supreme  junadiction  whence  the  sabsidiaiy  courts  had 
emanated.  When  in  the  I3th  century  the  council  be- 
came a  regular  and  permanent  body,  practically  dis- 
tinct from  the  parliament  of  estates,  this  jurisdiotios 
oontJnued  to  be  exerrased  by  the  king  in  council.  As 
the  ordinary  law-courts  became  more  systematic  and 
imi>ortant,  the  indefinite  character  of  the  conciliar 
jurisdiction  gave  rise  to  frecinent  complaints ;  and 
efforts,  for  the  most  part  Iruitiess,  were  made  by  the 
pariiaments  of  the  I4th  century  {c^.,  in  15  Edw.  U. 
and  2  Edw.  III. )  to  check  it  llie  equitable  jurisdic- 
tion of  the  chancellor,  which  grew  np  during  the  reign 
of  Edward  III.,  flowed  from  this  supreme  judicial 
power^  like  the  common  law-courts  under  Henry  IL, 
but  without  drving  up  die  original  sonroe.  It  is  in 
the  reign  of  Edward  IIL  that  we  first  hear  of  the 
"chancellor,  treasnrer.  jnstices,  and  others**  exenns- 
iug  jurisdiction  in  the  ''star-chamber'*  or  "chamlne 
de  estoiles '  *  at  Westminster.  In  Henry  YI.  *s  reign  one 
Danvera  w?8  acquitted  of  a  certuD  charge  by  liie  king's 
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oouDcil  '  in  caifiera  stellaU."  Hitherto  such  Acts  of 
Pariiament  as  had  reoogQiBed  this  jurisdiction  had  done 
so  only  hy  way  of  limitation  or  pTohitation,  but  in 
1453,  about  the  time  when  the  distinction  between  the 
ordinaiy  and  the  priv^oouncQ  first  became  apparent,  an 
Act  wag  passed  by  which  ike  chuioeUor  wu  empowered 
to  enforce  the  attendance  of  all  persons  summoned  bv 
the  privy  seal  before  the  king  and  his  ooandl  in  aU 
oaaes  not  detenninable  b^  common  law.  At  this  time, 
then,  the  jurisdiction  or  the  council  was  reoogniced  as 
supplementan'  to  that  of  the  ordinary  law-oourta.  But 
the  anarch;^  of  the  Wan  of  the  Rosea,  and  the  decay  of 
provincial  justibe  owing  to  the  influence  of  great  barons 
and  the  turbulence  of  the  lower  classes,  obliged  rar- 
liament  to  intrust  wider  powers  to  the  councu.  This 
was  the  objbot  of  the  famous  Act  of  3  Hen.  VII., 
which  was  quoted  by  the  lawyers  of  the  Long  Pariia- 
ment  as  creating  the  court  of  star-chamber.  This, 
however,  as  is  shown  above,  it  was  far  ftom  doing. 
The  act  of  3  Hen.  VIL  empowered  a  committee  of 
the  council,  oonsisting  of  tne  ohanoellorj  treasurer, 
privy  seal,  or  any  two  of  them,  with  thediief  justices, 
or  in  their  absence  two  other  jostioea,  a  Mshop,  and  a 
temporal  lord,  to  act  as  a  court  of  jnstice  for  enforcinj; 
the  jaw  in  cases  where  it  was  thwarted  by  bribery,  intimi- 
dation or  f}artiality.  The  jurisdiction  thus  entrusted 
to  a  committee  of  the  council  was  not,  therefore,  like 
that  granted  in  1453,  supplementary,  but  superseded 
the  ordinary  law-oonrts  jn  cases  where  they  were 
too  weak  to  act  ^e  Act  simply  supplied  ma- 
chinery for  the  exercise  under  special  oircumstanoea 
of  that  eztraordinaiy  penal  junadiction  which  the 
council  had  never  ceased  to  possess.  This  jurisdiction, 
Bacon  tells  us,  was  still  further  developed  and  or- 
nniied  l^r  Wolsey.  The  court  established  by  the 
Act  3  Hen.  VIL  ooctinned  to  exist  for  about  6fty 
years,  but  disappeared  towards  the  end  of  Henry 
VllL's  reign.  Its  powers  were  not  lost,  but  feU  back 
to  the  genend  body  of  the  oonndl,  and  were  among 
,  the  most  important  of  those  exeroued  by  the  council 
sitting  in  the  staiMihamber.  A  oonrt  not  nnlike  that 
created  in  3  Hen.  VTL  was  erected  in  1540.*  The  Act 
of  31  Hen.  Vm.,  which  gave  the  king's  proclama- 
tions the  force  of  law,  enac^  that  offenders  against 
t\em  might  be  punished  by  the  usual  officers  of  the 
oooDol,  together  with  some  bishops  and  judges,  "  in 
the  star-chauiber  or  elsewhere."  These  powers  also 
came  after  a  time,  like  those  granted  in  1488,  to  be 
exercised  by  the  council  at  large  instead  of  hy  certain 
members  of  it  It  is  clear,  however, — and  this  was 
one  of  the  chief  oomplaints  aninst  the  court, — that 
the  jurisdiction  wbioh  belonged  hy  law  or  custom  to 
the  whole  body  of  the  king's  council  was. usurped  at 
this  time  by  the  inner  body  of  advisers  called  the 
pnyy  council,  which  had  engrossed  all  the  other  func- 
tions of  the  larger  body.  Sir  T.  Smith  (temp.  Elii.) 
tells  us  that  juries  misbehaving  "were  many  times 
commanded  to  appear  in  the  star-chamber  or  before 
the  privjr  council  for  the  matter."  The  uncertain 
composition  of  the  court  is  well  displayed  by  Coke, 
who  says  that  the  star-chamber  is  or  may  be  com- 
pounded of  three  several  councils — (1)  the  lords  and 
others  of  the  privy  council,  (2)  the  judges  of  either 
bench  and  the  oarons  of  the  exchequer,  (3)  the  lords 
<^  pariiament,  who  are  not,  however,  standing  judges 
of  the  court  Hudson  (temp.  Car.  I. ),  on  the  other 
hand,  ooDsiders  that  all  peers  had  a  right  of  sitting  in 
the  court  ^  ^Hie  ktter  class  had,  however,  certainly 
j^ivenup  ntting  in  the  1 7th  oentuiy.  The  jurisdio- 
tion  of  the  court  was  equally  va^nie,  and,  as  Hudson 
says,  it  was  impossible  to  define  it  without  offending 
the  supporters  of  the  prerogaUve  by  a  limitation  of  its 
powers,  or  the  common  lawyers  by_  attributing  to  it  an 
excessive  latitude.  In  practice  its  jurisdiction  was 
almost  unlimited.  It  toox  notice  of  muntenance  and 
liveries,  bribery  or  partiality  of  jurors,  falsification  of 

ginels  or  of  verdicts,  routa  and  riots,  murder,  felony, 
rgery,  penury,  fraud,  libd  and  slander,  offences 


against  prodamations,  duels,  acts  tending  to  treason, 
as  wdl  as  of  a  few  civil  matters, — disputes  as  to  land 
between  great  men  or  oorporations,  disputes  between 
English  and  foreign  merchants,  testamentary  cases, 
etc.  ^ — ^in  fact, ' '  all  offences  may  be  here  examined  and 
punished  if  the  kmg  will "  (Hudson).  Its  procedure 
munot  aoootding  to  the  common  law:  it  dispensed 
with  the  inoumbnooe  of  a  jury ;  it  could  proceed  on 
mere  rumor  or  exunine  witnesses;  it  could  apply 
torture ;  it  could  inflict  any  penalty  short  of  death.  It 
was  thus  admirably  calculated  to  De  the  support  of 
order  against  anarohy  or  of  despotism  agunst  individ- 
ual and  nation^  liberty.  During  the  Tudor  period  it 
appeared  in  the  former  light,  under  the  Stuarts  in  the 
latter.  It  was  abolished  by  the  Long  I^triiament  in 
1641,  and  was  never  afterwards  revivM.' 

AMtkorilie».—^iai,  Cbmmonweeitk  EnfgUmd;  Baooa, 
Beifn  of  Henr^  VIL;  Hudson,  IVeoliMo/ M«  Omul  iff  Star. 
Oumitr  (CWtsetoMa  Juridiea,  vol.  ii.) ;  Hsllam,  OonM.  HitL 
of  BtgtoHd;  Chwlst  BtifL  V«rfamm^udiieia»;  IW,  TU 
Privg  CbtHMa  (AmoUt  Priie  Enay).  The  pleadings  in  the 
star-chambw  are  in  the  Beootd  Ofllee ;  toe  dewiea  i^iear 
to  have  been  lort.  ^o.  v.  P.) 

STAROARD,  an  ancient  manufacturing  town  in 
eastern  Pomerania,  Prussia,  is  situated  on  the  left 
Innk  of  the  navigable  Ihna,  .20  miles  to  the  east  of 
Stetrin.  Formerly  a  member  of  the  Hanseatic  League, 
the  town  retains  memorials  of  its  eaiiy  importance  in 
the  large  church  of  St  Mary,  built  in  the  14th  and 
15th  centuries,  the  IBth-oentuiy  town-house,  and  the 
well-preserved  waUs  with  gatewi^  and  towers  dating 
from  the  14th  oentury.  The  extensive  new  law-courts 
and  three  large  barracks  are  among  the  modem  build- 
ings. Stargutl  has  a  conaderable  maricet  for  cattle 
ana  horses,  and  carries  on  trade  in  grain,  spirits,  and 
raw  produce.  Its  manufactures  include  dgars,  tobacco, 
wadding,  and  stodcings;  and  there  are  also  imi- 
foundries  and  linen  and  woollen  fvctories  in  the  town. 
The  poinilation  in  1885  was  22,109  Jin  1816  8700)  of 
whom  about  730  were  Roman  Catholics  and  about  560 
Jews. 

Stargard,  mentlon«d  as  having  been  destroyed  by  th« 
Polw  in  1120,  received  town-rights  in  1229,  snd  l>ecajne  the 
capital  of  eastern  PomeniDia.  As  a  HaoBeatic  town  it  en- 
joyed <»nsiderable  commercial  prosperity,  bat  bad  also  to 
undergo  siwe  and  capture  in  the  Middle  Ages  and  dnriair 
the  Thirty  Yean' War.  In  1S07  itwas  takenbySchiU.  The 
name  Stargard  (from  the  Slavonic  Starograd  or  Starisrod. 
meaning  "  old  town  *')  Is  common  to  several  other  towns  in 
the  Doitb  of  Germany,  of  which  the  chief  are  Pmssiati 
Starftard,  near  Daatzic,  and  Stargard-in-Meeklenborg. 

.STARLING  (AS.  Stca-,  Steam,  and  Staijfnq: 
Lat  Stumia ;  Ft.  Mkoummu),  a  bird  long  Ume  well- 
known  in  most  parts  of  England,  and  now,  through  tlte 
extension  of  its  range  within  the  present  century,  in 
the  rest  of  Great  Britain,  as  well  as  in  Ireland,  where, 
though  not  ^neniUy  distributed,  it  is  v^  numenaa 
in  some  dbtnots.  It  is  about  the  use  of  a  Tbnish, 
and,  thougli  at  a  distance  it  appears  to  be  }Auk^  when 
near  at  hand  its  plumage  is  seen  to  be  bright^  shot 
with  purple,  green,  and  steel-blue,  most  of  thefeathere 
when  firraUy  grown  being  tipped  with  buff.  Theae 
markings  wear  off  in  the  course  of  the  winter,  and  in 
the  breeding-season  the  bird  is  almost  spotlesL  It  is 
the  Stumvt  mUgara  of  ornithologists. 

To  deaorlbe  the  habits  of  the  Starling*  wltbtn  tlie  limHa 
here  allotted  is  Impossible.  A  more  engaging  bird  acare«Iy 
exists,  for  its  familiarity  doring  Bome  months  of  the  jemr 
givea  opportunities  for  observing  its  ways  that  few  otbwa 
afford,  trhile  its  varied  song,  its  sprightly  gestures, its  glossy 
plumage,  and,  above  all.  Its  chaiaoter  as  an  iiiaeetleid«— 
whiohlast  makes  it  the  Mend  of  the  anricnltariat  and  the 
giaiier— render  it  an  almost  noiveisal  fkvorlte.  The  wont 

1  The  name  I§  probaUy  derived  from  the  stan  with  whlefa  the 
roof  or  the  chamber  wbb  pidnted ;  but  It  has  also  been  dertrvd 
from  a  H^rew  word  tbetar,  or  A'tar,  a  bond,  on  the  suppodclim 
that  the  room  iraa  that  In  which  the  legal  docnnwnts  eonneetod 
wltii  the  Awe  were  ke|A  prior  to  their  ezpuHlon  bj  Edward  K. 

*  Thev  are  dwelt  on  at  some  length  tn  Yanell'a  BrtHA 
ed.4,voLlLpp.  22»^1. 
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that  can  be  sikid  of  it  Is  that  it  occasionally  pilfeis  frait, 
and,  a»  it  flocks  to  roost  in  aataam  and  winter  among  reed- 
bedi^  doea  ooniideraUa  damage  by  breaUnz  down  the 
atenMb*  Hie  congr^tions  of  StarllngB  are  indeed  very 
marrellonB,  and  do  leas  than  the  aerial  evolutions  of  the 
flocks,  chieiBy  before  settling  for  the  night,  have  attracted 
tftentioa  fiom  early  times,  being  mentioned  by  Pliny  {Bist, 
Nabu^iM,  X.  S4)  In  the  1st  centuy.  I^e  extnordinary  pre- 
tiabm  with  wbioh  the  crowd,  often  noraberiog  several  ban- 
dreds,  not  to  say  thoaaands.  of  birds,  wheels,  closee,  o/pens 
oat,  rises,  aad  doecends,  as  if  the  whole  body  were  a  single 
living  thing — all  theee  movements  being  executed  withoat 
a  note  or  cry  beingattered— mast  beseen  to  be  ajqmciated, 
and  may  be  seen  repeatedly  with  pleasure.  For  a  resident, 
the  Starling  is  rather  a  late  breeder.  The  nest  is  commonly 
placed  in  the  hole  of  a  tree  or  of  a  bailding,and  its  prepara- 
tion is  the  work  of  some  little  time.  The  eggs,  from  4  to  7 
in  nomber,  are  of  a  very  pale  blue,  often  tinged  with  green. 
Aa  the  young  grow  they  become  very  noisy,  and  their 
-puents,  in  their  assldaous  attendanoe,  hardly  lees  so,  thus 
ocMJasionally  making  themselves  disagreeable  In  a  quiet 
neighborhood.  The  Starling  hu  a  wide  range  over  Enrope 
and  Asia,  reaching  India;  but  examples  from  Kashmm 
Persia,  and  Armenia  have  been  considered  worthy  of 
specific  distinction,  and  the  resident  Starling  of  the 
eoantries  bordering  the  Mediterranean  is  generally  re- 
garded as  a  good  species,  and  called  8.  wueolor  from  its  un- 
spotted plamage. 

Of  the  many  forms  allied  to  the  genus  Stumiui, 
some  of  which  have  perhaps  been  needlessly  sepa- 
rated therefrom,  those  known  as  Graokles  (toI. 
xi.  p.  24)  have  been  already  mentioned,  and  there 
is  only  room  here  to  notice  one  other,  /bstor,  con- 
taining a  beautiful  species  Tosetm,  the  Rose- 
oolored  StarliBg,  which  is  not  an  nnfrejiuent  visitor 
to  the  British  lataiMfaL  It  is  a  l»rd  of  most  irreg- 
nlmr  and  erratio  fulnts— a  vast  horde  suddenly  ar- 
riving at  some  place  to  which  it  may  hare  hitherto 
been  a  stranger,  and  at  ODoe  making  a  settlement 
there,  leavingit  wholly  deserted  as  soon  as  the  young 
are  reared.  This  happened  in  the  summer  of  1875  at 
ViUafranca,  in  the  province  of  Verona,  the  castle  of 
which  was  occupied  m  a  single  day  by  some  12,000  or 
14,000  birds  of  this  species,  as  has  been  graphically 
told  by  Sig.  de  Betta  [Atti  dd  R.  ht.  Vmeto,  aer.  5, 
ii ) but  similar  instances  have  been  before  re- 


corded,— as  in  Bulgaria  in  1867,  near  Smyrna  in  1856, 
and  near  Odessa  m  1844,  to  mention  only  some  of 
which  parUculars  have  been  published.'       (a.  n.  ) 

STARODUB,  a  district  town  of  Russia,  in  the 
government  of  Tchemigoff,  116  miles  to  the  northeast 
of  that  town,  on  the  marshy  banks  of  a  small  tributary 
of  the  navigable  Sudost.  It  is  regularly  built,  with 
broad  straight  streets,  the  houses  being  surrounded  by 
large  gardens.  Its  23,890  inhabitants— Little  Russian 
descendants  of  former  GoBsaoks,  with  about  5000  Jem 
—support  themselves  chiefly  by  gardening  and  agn- 
oalture.  Tanning  is  also  carried  on,  aud  the  trade  in 
com  Mid  hemp  exported  to  Riga  and  St  Petersbn^ 
has  some  importance. 

Starodnb  at  one  time  played  a  prominent  part  in  the  his- 
ta>7  of  tbe  Ukraine.  As  early  as  the  11th  and  12tfa  centu- 
xiea  It  WBR  a  bone  of  contention  between  difl^nt  Russian 
prlneea,  who  appreciated  the  value  of  its  strategic  position. 
The  Uongols  seem  to  have  deetroyod  it,  and  Its  name  does 
not  reappear  till  tbe  14tb  century.  During  the  15th  and 
IGtiL  centariea  the  Russians  and  Lithuanians  were  continu- 
ally dispating  the  posseesioo  of  its  fortress,  and  at  the  be- 
^mnty  of  toe  17th  century  it  became  a  strtHighold  of 

1  A  moat  ridlcnlooB  and  unfounded  charge  has  been,  however, 
more  than  onm  brought  agalnat  It— that  of  destroyink  the  ^gs 
of  Skylarks.  There  u  little  real  evidence  of  its  sucElng  e«gs, 


and  much  of  Its  not  doing  so ;  while,  to  render  the  allegation  still 
more  atoord,  It  has  been  wwught  by  a  claas  of  DtrmeTS  who  gen- 
enlly  complain  that  Skylarks  themselves  are  highly  Injurions. 

>  A  partial  translatton  of  this  paper  Is  given  in  tbe  XaaloiflM  for 
1878,  pp.  18-22. 

*  It  la  remarkable  that  on  almost  all  of  these  occastona  the 
loealily  pitched  upon  has  been,  either  at  the  time  or  soon  after, 
rsTBged  by  locnate,  wblch  the  birds  greedily  devour.  Another 
fcct  worthy  of  attention  Is  that  they  are  often  observed  to  affect 
trees  or  shrubs  bearing  rose-colored  flowers,  as  Nerium  oleander 
•ml  JBotMa  Haeota,  among  the  blossoms  of  which  they  tbemselves 
ressUyeaoape  notice,  fortbeir  plumage  Isioseirfnkandtdack 
(wUhUoe. 


STARO-KONSTANTINOFF,  a  district  town  of 
Russia,  in  the  government  of  Volhynia,  situated  121 
miles  to  the  weet«outhwest  of  Zhitomir.  It  is  an  old- 
faahioned,  poorly  built  town,  dating  from  tha  16th 
century,  and  is  oflen  mentioned  in  history  in  con- 
nection with  the  rising  of  Oossacks  under  Bogdau 
Khmelnitzky.  Owing  to  its  ezoellent  position  dose  to 
tbe  Austrian  frontier  and  its  railway  communication 
with  southwest  Russiaj  it  has  a  very  aetiye  trade  in 
com,  cattle,  and  salt  with  Austria,  Pnuna,  and  Pdand. 
Its  population  (17,980  in  1884,  of  whom  two-thirds 
were  Jevrs)  is  rapidly  increasing. 

STASSFUBT,  a  town  in  the  Prussian  province  of 
Saxony,  and  one  of  the  chief  seats  of  ttie  German 
salt-producing  industry,  is  situated,  on  both  sides  of 
the  Bode,  19  miles  to  the  southwest  of  Magdeburg. 
Although  saline  springs  are  mentioned  here  as  eany 
as  the  1 3th  century,  the  first  attempt  to  bore  for  salt 
was  not  made  until  1839,  while  the  systematic  exploita- 
tion of  the  salt-beds,  to  which  the  town  is  indebted 
for  its  prosperity,  dates  only  from  1856.  The  shafts 
reached  deposits  of  salt  at  a  depth  of  850  feet,  but  the 
finer  and  purer  lavers  lie  more  than  1100  feet  below 
the  surface.  Bo^des  the  nx^'salt,  which  ia  excavated 
by  bUsting,  the  saline  deponts  of  Stassfurt  yield  a 
considerable  quantity  of  deliquescent  salts  and  other 
saline  products,  which  have  encouraged  the  foundation 
of  numerous  chemical  factories  in  the  town  and  in  the 
neighboring  village  of  Leopoldshall,  which  stands 
upon  Anhfut  territory.  The  formation  of  the  Stass- 
furt salt-beds  and  the  composition  of  the  rock-salt  are 
described  under  Salt  (vol.  xxi.  pp.  242,  243).  The 
rock-salt  works  are  mainly  Qovemment  property, 
while  the  chemical  factories  are  in  private  han(&. 
About  2000  workmen  are  employed  in  the  Stassfurt 
salt  industry,  and  about  490,000  tons  of  raw  salt  are 
annually  excavated.  The  population  of  the  town, 
which  contains  one  or  two  misoellaneous  factories,  was 
16,457  in  1885. 

STATE,  Great  Offioeiu  or.  All  the  principal 
ministers  of  the  Kri^h  crown  are  [wpularly  called  the 
great  officers  of  state.  ^  Under  this  designation  are 
more  or  less  accurately  included  the  premier  for  the 
time  being,  the  other  members  of  the  cabinet,  and  the 
leading  functionaries  of  the  court.  But  properly 
speiEjciiig  the  great  offices  of  state  are  only  nine  in 
number,  and  it  is  to  the  holders  of  them  alone  that 
the  description  of  "the  great  officers  of  state" 
strictly  ana  distinotively  applies.  They  are  the  lord 
high  steward,  the  lord  higo  chancellor^  the  lord  high 
treasurer,  the  lord-president  of  the  pnvy  coumnl,  the 
lord-keeper  of  the  privy  seal,  the  lord  great  chamber- 
lain, the  lord  high  oonstable,  the  earl  marshal,  and  tbe 
lord  high  admiral.  CM^  these,  three— the  lord  Cancel- 
lor,  the  lord-president  of  the  ooundl,  and  the  lord 
privy  seal — are  the  Srst  and  second  always  and  the 
utird  almost  always  cabinet  ministers.  The  offices  of 
two  more,  those  of  the  lord  treasurer  and  the  high  con- 
stable— are  now  executed  by  commission,  the  chief  of 
the  lordscommissioners,  known  severally  as  the  first  lord 
of  the  treasury  and  the  first  lord  of  the  admiralty,  being 
likewise  members  of  the  cabinet,  while  the  first  lord  of 
the  treasury  is  usually  at  the  head  of  the  Government 
But,  although  it  has  be«»me  the  rule  for  the  treasui;y 
and  the  admiralty  to  be  put  in  commission,  there  is 
nothing  except  usage  of  longor  or  shorter  duration  to 
prevent  the  crown  from  making  a  personal  ajipoint- 
ment  to  either  of  them,  and  the  functions  whi<m  far- 
mers appertained  to  the  lord  treasurer  and  the  high 
admir^  are  still  regularly  performed  in  tbe  estaUished 
course  of  the  national  administration.  The  four  oflKoes 
of  the  high  steward,  the  great  chamberlain,  the  high 
oonstable,  and  tbe  eari  marshal  starid  on  a  diffisrent 
fooling,  and  can  be  regarded  at  tbe  present  day  as 
little  eae  than  survivals  from  an  earlier  condition  of 
society.  They  have  practically  ceased  to  have  any  re- 
lation to  the  ordina^  routine  of  Unness  in  the 
oonntry  or  of  ceremonial  in  the  p^aoe,  and  the  dntie* 
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associated  with  tbero  have  eitber  passed  entirely  into 
abeyance  or  are  restricted  within  extremely  narrow 
limits,  save  on  certain  occasions  of  ezoepUonal  pomp 
and  solemnity.  All  of  them  were  onoe  hereditar;^) 
and,  taking  the  three  kingdoms  toother,  they  or  their 
counterparts  and  equivfUents  continue  to  be  held  by 
right  ot  inheritance  in  one  or  other  of  them  even  now. 
The  prince  of  Wales  is  the  hereditary  ^reat  steward 
of  Sootluid,  and  the  eail  of  Shievsbuty  is  tl^e  ha«di- 
tuy  grand  seneschal  of  Iielaad.  Hie  neat  chamber- 
lainship  of  England  is  held  jointly  by  Lady  Willougbby 
de  Eresby  ana  Lord  Carrington  on  the  one  part  and 
on  the  other  part  by  the  marquis  of  Cholmondeley. 
The  hereditary  high  constable  of  Scotland  is  ^e  earl 
of  ErroU,  and  the  hereditary  earl  marshal  of  England 
is  the  duke  of  Norfolk.  It  is  of  tbe  great  offices  of 
the  steward,  the  chamberlain,  the  constable,  and  the 
marshal  that  we  shall  at  present  speak,  the  rest  of 
those  we  have  mentioned  being  dealt  with  under  their 
proper  headings,  or  in  the  arUcTes  Cabinet  Ministbt, 
Privt  Coonoil,  and  Royal  Household. 
Tbe  lord  high  steward  of  England  ranks  as  tbe  first 
of  the  great  officers  of  state.  His  office  is 
odled  oat  of  abeyance  oommisrion  imder 
the  great  seal  only  for  ooronations  and  for 
trials  by  the  House  of  Lords.  At  the  former  he  bears 
the  crown  of  St  Edward  immediately  before  tbe 
Boverugn  in  the  proceauon  to  Westmiiuter  Abbey, 
and  he  prerides  at  the  latter  on  the  arraignment  of  a 
peer  or  a  peeress  for  treason  or  feloi^.  Prom  the  reign 
of  Richard  XL  to  that  of  Henry  VIL  it  was  the  duty 
of  tbe  lord  high  steward  to  sit  judicially  in  tbe  court 
of  claims  to  hear  and  determine  all  olums  to  render 
services  of  grand  seijeanty  to  tbe  kin^  or  queen  at  his 
or  her  coronation.  Since  the  accession  or  the  house 
of  Tudor,  however,  this  function  has  generally  been 
discharged  by  a  specially  appointed  commission,  or  a 
committee  of  the  privy  counciL  According  to  the 
tradition  once  cozrent  among  lawirerB  and  antiqnuiea, 
tbe  steward  of  Ekij^d  was,  under  the  Nonnan  and 
Angevin  kings,  the  second  persona^  in  the  realm,  the 
viceroy  in  the  absence  and  the  chief  minister  in  the 
presence  of  the  sovereign.  Coke  says,  on  the  more 
than  doabtftd  andiority  of  an  ancient  manuscript,  that 
his  office  was  to  superintend  under  the  king  and  next 
after  the  kin^  the  whole  kingdom  and  all  the  ministers 
of  the  law  within  the  kingdom  in  time  of  both  peace 
and  war.  But  of  this  there  is  no  satisfaotory  evi^nce. 
It  is  not  improbable  that  the  steward  of  England  may 
for  a  short  period  after  the  Conquest  have  occupied  a 
position  analogous  to  that  of  the  Saxon  heah-^refaor 
that  of  l^e  Nonnan  seneschal,  or  of  the  two  in  com- 
bination. But,  as  Stubbs  points  out,  the  chief  mini- 
ster and  ocoanonal  vioen^y,  either  alone  or  with  others, 
of  the  Gonqneror  and  his  eariy  sncoessors  was  the 
I>erson  to  whom  the  historians  and  the  later  constitu- 
tional writers  give  the  name  of  justiciarius  with  or 
without  the  prefix  "snmmus"  or  "capitalis."  He 
adds  that  most  likely  the  Norman  sen^ohalsbip  was 
the  orinn  of  the  English  justiciarship,  that  under 
Henry  IL  the  seneschal  or  Normandy  receives  the 
name  of  justiciar,  and  that  it  is  only  in  the  same  reign 
that  the  office  in  England  acquires  the  exclusive  ri^ht 
to  the  definite  name  of  *' summus"  or  "capitalis  ius- 
til^arius"  or  justitiarius  totius  Anglite."  Bntwnat- 
ever  may  have  been  his  original  condition  the  steward 
had  been  by  that  time  at  the  latest  eclipsed  in  his 
most  important  functions  by  the  justiciar,  and  he 
makesj  as  Stubbs  observes,  in  his  official  capacity  do 
great  figure  in  English  history.  By  the  reign  Henry 
IL  at  any  rate  all  connection  between  the  stewardship 
and  tbe  justiciarship  had  come  to  an  end  ;  and,  while 
the  second  retained  its  authority  unimpaired  until  its 
extipotion,  the  first  became  a  grand  seijeanty,  pri- 
marily annexed  to  the  barony  of  Hinckley,  it  is  said, 
and  afterwards  to  the  earldom  of  Leicester.  On  tbe 
attainder  of  Simon  de  l^ontfbrt  the  earldom  and  stew- 
ardship were  forfaited,  and  both  were  granted  by  Ed- 


ward L  to  his  brother  Edmund  Plantagenet,  earl  of 
Lancaster,  from  whom  thev  descended  to  the  daugbtn 
and  eventual  heiress  of  Henry  Plantagenet,  duke  cuT 
Lancaster.  She  was  the  first  wife  of  John  of  Gaunt 
and  tbe  mother  of  Henry  IV.  On  the  accesrion  of  her 
son  to  the  throne  they  became  merged  in  the  crown, 
from  which  period  the  stewardship  has  been  lerived 
onljr  hoc  vice  from  time  to  time  as  oocauon  required. 
It  u  indeed  to  John  of  Gaunt  that  the  pre-emmest 
podtion  accorded  to  the  office  since  the  end  of  tbe 
1 4th  century  is  reaUy  dneu  It  emerged  from  the  onn< 
parative  obscuri^  in  whidh  it  had  rested  for  iieai^ 
three  hundred  years  as  soon  as  he  became  the  tenant 
of  it  by  courtesy  in  right  of  his  deceased  wife.  As  fiu* 
as  any  records  show  to  tbe  contrary  he  was  the  first 
steward  of  England  who  took  part  in  the  ooionstioa 
of  a  king  or  queen,  and  he  was  certainly  the  first  stew- 
ard  of  England  who  sat  in  the  court  of  dums  or  who 
presided  at  a  trial  by  tbe  House  of  Lords.  It  seems 
to  have  been  by  him  also  that  the  precedence  of  the 
stewardship  before  all  the  other  great  offices  of  state 
was  secured,  a  restoration  or  aunnentation  of  nok 
which  is  the  more  remarkaUe  in  uiat  the  steward  of 
Scotland  gave  place  to  tbe  chamberlun  and  the  senes- 
chal of  Irelana  gave  place  to  the  oonstaUe  of  the  two 
kingdoms  respectively.  John  of  Gaunt  may  be  re- 
garded, in  fact,  as  the  creator  of  the  lord  high  stew- 
ardship and  all  its  privileges  and  prerogatives  as  tbey 
have  existed  from  his  days  to  our  own. 

The  lord  great  chamberlun  of  England  ranks  as  the 
sixth  ^reat  officer  of  state.  Whenever  the 
sovereign  attends  the  palace  of  Westminster 
the  keys  are  delivered  to  him,  and  he  is  for  joa. 
the  time  in  command  of  the  building.  At 
the  opening  or  dosing  of  the  sesuon  of  pariiamrat  W 
the  sovereign  in  person  he  disposes  of  the  sword  of 
state  to  be  carried  by  any  ]>eer  he  may  select,  uid 
walks  himself  in  the  prooesuon  on  the  right  or  the 
sword  of  state,  a  little  before  it  and  next  to  the  sov- 
ereign. He  Bssists  at  the  introduction  of  aU  peem 
into  tbe  House  of  Lords  on  their  creation,  and  at  tbe 
homage  of  all  bishops  after  t^eir  consecration.  At  a 
ooronatioD  he  receives  the  r^^ia  from  the  dean  and 
chapter  of  Westininster,  and  distributes  them  to  the 
personages  who  are  to  bear  them  in  the  oeremoo^. 
On  that  day  it  is  his  duty  to  cany  the  sovereign  bis 
shirt  and  wearing  apparel  before  he  rises  and  to  serve 
him  with  water  to  wash  his  hands  before  and  after 
dinner.  The  chamberlain  was  originally  a  finandil 
officer;  his  work,  Stubbs  says,  was  rather  that  <^ 
auditor  or  accountant  than  that  of  treasurer ;  he  held 
a  more  definite  position  in  the  household  than  mostof 
tiie  other  great  officers,  "  and  in  the  judicial  woA  of 
the  conDtry  he  was  only  less,  important  than  the  jv- 
tidar."  The  office  was  heredituy  in  the  YaeSp  eails 
of  Oxford,  from  the  ragn  of  Henry  L  to  the  reign  of 
Charles  L,  when  it  pawed  through  an  heiress  to  the 
Berties,  Lord  Willougbby  de  Ei«sby,  and  afterwards 
earls  of  Lindsey  and  dukes  of  Ancaster,  and  from  the 
Berties  it  was  transmitted  through  coheiresses  to  the 
present  inheritors  of  the  dignity.  The  Stuarts,  dukes 
of  Lennox,  were  hereditary  great  chamberluns  of 
Scotland  in  the  16th  and  ITUi  centuries.  The  office 
on  their  extinction  was  granted  by  Charles  II  to 
James,  duke  of  Monmouth  and  Buccleuch,  on  whose 
attainder  it  passed  to  Charies,  duke  of  Richmond  and 
Lennox,  by  vhom  it  was  enrrendezed  to  the  crown  in 
1703. 

The  lord  high  oonstable  of  Engluid  ranks  as  the 
seventh  of  the  great  officers  of  state.  His 
office  is  called  out  of  abeyance  for  corona- 
tions alone,  when  it  is  bis  duty  to  assist  in 
the  reception  of  the  regalia  from  the  dean 
and  chapter  of  Westminster,  and  during  tbe  ooronatioo 
banquet  to  ride  into  Westminster  Hall  on  the  right 
hand  of  the  champion.  The  constable  was  ori^nutr 
the  commander  or  the  royal  armies  and  the  master  in 
I  the  horse.   He  was  also  one  of  the  Jndgea  of  the  court 
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•f  ehivaliy  or  ocrart  of  houor.  The  oonBtableship  was 
Ranted  as  a  grand  seHeanty  vith  the  earldom  of  Here- 
fiwd  by  the  empFess  Maud  to  Milo  of  Glouoester,  and 
was  carried  by  oia  heiress  to  the  Bohuns,  earls  of  Here- 
ford and  Elssex.  Throngh  a  coheiress  of  the  Bohuns 
it  descended  to  the  Staffords,  dukes  of  Buckingham  ; 
and  on  the  attainder  of  Edirard  Stafford,  thirdf  duke 
of  Buckingham,  in  the  reign  of  Henry  VIII.  it  be- 
came merged  in  the  crown.  The  I^otb  and  VerdaoB 
were  hereditaiy  constables  of  Ireland  from  the  I2th  to 
the  14th  oentury ;  and  the  Hays,  earls  of  Erroll,  have 
been  hereditary  constables  of  Scotland  from  early  in 
the  14th  century  until  the  present  time. 
The  earl  marshal  of  England  ranks  as  the  eighth 
the  great  oflfioen  of  state.  He  is  the 
^IJ^^  head  of  die  college  of  arms,  and  has  the 
appointment  of  the  kings-of-anns,  heralds, 
and  pUTBoivants  at  his  discretion.  He  attends  the 
aorereign  in  openinj;  and  oloeing  the  session  of  pariia- 
ment,  walking  opposite  to  the  lord  great  chambniain  on 
his  or  her  right  hand.  It  is  his  duly  to  make  arrange- 
ments for  the  order  of  all  state  processiona  and  cere- 
monials, especially  for  coronations  and  royal  marriages 
and  funerals.  Like  the  lord  high  constable  he  rides 
into  Westminster  Hall  with  the  champion  afUr  a  ax- 
onadon,  taking  his  place  on  the  left  hand,  and  with 
ifae  lord  great  chamberiain  he  assists  at  the  introduc- 
tion of  all  newly-oreated  peers  into  the  House  of 
Lords.  The  marshal  appears  in  the  feudal  armies  to 
havebeoi  in  command  of  Uie  cavaliy  under  the  con- 
staUe,  and  to  have  in  some  measure  superseded  him 
as  master  of  the  horse  in  the  royal  palace.  He  ezei^ 
cised  joint  and  co-ordinate  jurisdiction  with  the  oon- 
mikble  in  the  court  of  chivalry,  and  aftenwda  became 
the  sole Judge  of  that  tribunal.  The  marehalship  of 
Enffland  was  made  hereditary  in  the  Clares  and  Mar- 
shau,  earls  of  Pembroke,  in  the  reign  of  Stephen  or 
Heniy  II.,  and  through  a  coheiress  passed  to  the 
Bigots,  earls  of  Norfolk,  and  by  Rogco' Bigot,  fifth  earl 
of  Norfolk,  it  was  surrendered  with  his  other  dignities 
to  Edward  I.  It  was  granted  by  Edward  IL  to  his 
brother  Thomas  of  Brotherton,  nri  of  Norfolk,  and, 
afler  it  had  been  variously  disposed  of  by  Edward  III. , 
was  by  lUchard  II.  erected  into  an  earldom  and  oon- 
fetred  on  Thomas  Mowbray,  dnke  of  Norfolk,  who 
•was  the  great-grandson  and  heir  of  Thomasof  Brother- 
ton.  One  of  the  coheiresses  of  Uie  Mowbrays  was  the 
mother  of  John  Howard,  dnke  of  Norfolk,  who  was 
created  eui  marshal  by  Riehar^IIL  After  several 
attaindetB  and  partial  restorations  in  the  reigns  of  the 
Todors  and  the  Stuarts,  the  earl  manhalship  was 
finally  entailed  by  Cbariea  II.  on  the  male  line  of  the 
Howards,  with  many  specific  remainders  and  limita- 
'  tions,  under  which  settlement  it  has  regularly  desomded 
to  the  present  duke  of  Norfolk.  The  Glares  and 
Marshals,  earls  of  Pembroke,  and  the  Lords  Moriey 
appear  to  have  been  hereditary  marshals  of  Ireland 
from  the  invasion  of  the  island  until  the  end  of  the 
ISth  century.  The  K«ths  were  Earls  Marisohal  of 
Scotland  from  the  institution  of  the  office  by  James 
II.  in  1458  until  the  attainder  of  George,  the  tenth 
earl,  in  1716. 

Oa  the  snbieet  of  tbe  Rrest  offices  of  state  geaeially,  see 
Stabfas,  Omt^Mtionai  Hiatwy,  eh.  xl. ;  Freemsa,  Normm  Qm- 
anepf,  oh.  xxiv. ;  Oneist,  Omutitalion  of  England,  eh.  zvi., 
xxzv.,  and  liv.;  aho  Oibbon,  IMiw  and  Flio,  eh,  Hli.,  and 
Bryee,  HUy  Bamm  Emptn,  oh.  xir.  (r.  DB.) 

STATEN  ISLAND,  an  island  of  New  York  State, 
forming  with  some  adjacent  islands,  Richmond  county, 
with  a  population  of  38,991  in  1880,  is  ntuated  about 
5  miles  south  of  New  Torit  <aty,  froih  which  it  is 
ae^^arated  hy  New  York  Bay,  while  the  Narrows, 
sommanded  by  Forts  Wadsworth  and  Tompkins  and 
«  line  of  wat^batteries,  separate  it  from  Long  Island 
in  the  northeast,  Statenlsluid  Sound  from  New  Jersey 
^  the  west,  and  Newark  Bay  and  the  Kill  van  Kull 
firom  the  same  8ta.te  on  thf  north.   It  is  of  an  irregular 


triangular  shape,  its  greatest  length  being  aboufc  13 
mike,  its  gre^iest  breadth,  about  8,  and  the  total  area 
58i  square  miles.  Tbe  surface  is  gently  undulating, 
but  a  range  of  hiUs  attunip^  310  feet  m  height  ex- 
tends across  the  northern  portion.  Iron  ore  is  found. 
The  isUnd  contuns  many  detached  villa  residences  of 
persons  in  business  in  New  York.  On  an  artificial 
island  off  the  east  shore  is  the  New  York  quarantine 
establishment,  and  Staten  Island  is  the  seat  of  the 
"Sailors'  Snug  Harbor,"  a  retreat  for  superannuated 
seamen.  Steam  ferries  p\y  half-hourly  to  New  York, 
and  on  the  island  there  is  a  railway  line  from  Tomp- 
kinsville  to  Tottenville. 

STATE  PAPERS.   See  Records,  Pdbuc. 

STATES  OF  THE  CHURCH,  or  Papal  States 
(ItaL  StatoddtaChSeta,  Stato  Bmtifieio.  Stato  Ro- 
iMmo.StatoEcdesicutioo;  Fr.  Mats  de  V Eglite.PbiiH' 
ficcU  Souverodn  de  Rome,  eta ;  Germ.  Kirchautaat ;  in 
eodesiastical  Latjn  often  f^itrinumium  SancH  JPetri), 
that  portion  of  centnd  Italy  whidi,  previous  to  th« 
unification  of  the  kingdom,  was  und^  the  direct  gov- 
ernment of  the  see  of  Rome.  The  territory  stood  at 
the  dose  as  in  the  annexed  taUe. 

With  the  exception  of  Benevento,  surrounded  by 
the  Neapolitan  province  of  Prinoipato  Ultoriore,  and 
the  small  stete  of  Ponteoorvo,  iaolosed  within  the 
Terra  di  Lavoro,  the  States  of  the  Church  formed  a 
oompaet  territory,  bounded  on  the  N.W.  by  the  Lom- 
bardo-Venetiau  kingdom,  on  the  N.E.  by  the  Adriatic, 
on  the  S.E.  by  the  kingdom  of  Naples,  on  the  8.W. 
hy  the  Mediterranean,  and  on  the  W.  by  the  grand- 
duchy  of  ToBoany  and  the  dtuAy  of  Modena.   On  tbe 


Comarca  of  Borne-  

Bologna  

Ferrara  ~  

Forli  

Bavenoa  -  »  

Urbino,  with  Pesaro—  

Velletri  -  

Ancona  »  

Hacerata  

Camerino  

Fermo  

Asooli  _  

P«rngia  ».......-  

Spoleto.  

Rieti  

Viterbo  

Orvieto.  

avitft  Veochla-  

FMsinoDe,  with  Pii>ntecon'o» 
Beaevttito.  


i 


Area  In 
English  Sq. 


17K.8 
13S9J2 
1094 

718.8 

701.5 
1414.6 

571.3 

441.8 

895 

330 

335.7 

476.3 
1656J} 
1175.9 

531.7 
11S6.9 

316.6 

380 

739.9 
61.3 


16.000.8 


Popolstloii 
Id  \m. 


336^ 
375,631 
244.524 
218,433 
175,994 
257,751 

62,013 
176.519 
243,104 

42,991 
110,321 

91,916 
£34,633 
135,029 

73,683 
128,324 

28,047 

20.701 
154,559 

23,176 


3,184,758 


Adriatic  the  coast  extended  140  miles,  from  the  mouth 
of  the  Tronto  (Tnientus)  to  the  southern  month  of  the 
Po,  and  on  the  Tyrrhenian  Sea  130  mileStfrom  41' 
2(y  to  42"  22'  N.  lat.    See  vol.  xiii.  Plate  VX 

The  divisions  shown  above  were  adopted  on  Decem- 
ber 21,  1827,  the  legations  being  ruled  by  a  cardinal 
and  the  delegations  by  a  preUte.  Previonaly  the 
several  districts  ibrmally  reoognised  were  Latinm,  the 
Marittima  (or  seaboard)  and  Campagna,  the  Patri- 
mony of  Samt  Peter,  the  duchy  of  Castro,  the  Orvie- 
tano,  the  Sabina,  Umbria,  the  Perugino,  the  March 
of  Ancona,  Romagna,  the  Bolognese,  the  Ferrareae, 
and  ^e  duchies  of  Benevento  and  of  Pratecorvo. 

The  qnestion  of  t^e  origin  of  the  territorial  JnrlBdiotion 
of  the  pope  has  been  treated  under  Popbdou  (vol.  xiz.  pp. 
507-8).  With  the  moral  and  eccleeiastical  decay  of  the 
papacy  in  the  9th  and  10th  centuries  mneh  of  tti  territorial 
authority  slipped  inm  its  giasp ;  and  by  the  middle  of  the 
11th  eentary  its  rale  was  not  reot^niaed  beyond  Borne  and 
the  immediate  vicinity.  By  the  treaty  of  Satri  ( Febroar^ 
1111)  FUchal  II.  was  compelled  by  the  Emperor  Henry  V 
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to  sprrender  »U  the  pos8e«aioDB  and  rojaltica  of  the  chareh  ; 
bat  this  treaty  waa  aoon  afterwards  repadbted,  and  by  the 
will  of  Matilda,  coaotess  of  Tuaeaaj,  the  p^iil  Me  ms 
enabled  to  lay  claim  to  Dew  tenitorlee  of  gre»t  'nine.  By 
the  capitQlatioD  of  Nenss  (1201)  Otto  IV.  TMoenixed  the 
papal  authority  over  the  whole  tract  f^m  Radieofiuii  in 
Toscany  to  the  paae  of  Ceperano  oa  the  Neapolitan  fkontier 
—the  eiarohate  of  BaveniuL  the  PentapoUa,  the  Ifandi  of 
Anoona,  the  bishopric  of  Spoleto,  Matilda's  penotutl  estates, 
and  the  ooantehip  of  Brittenoro:  bat  a  good  deal  of  the 
territory  thns  described  remained  for  centuries  an  object 
of  ambition  only  oDr  the  part  of  the  popes.  The  actual  au- 
nexation  of  Bavenna,  AnoonSj,  Bcdosiia,  Vernus,  etc.,  dat^ 
from  the  16th  eentory.  The  States  at  the  Cbnnsh  were  of 
course  snbmerged  for  a  time  by  the  ground-swell  of  the 
French  BeTolntion.  hot  they  appeared  a^n  in  1814.  In 
1849  they  received  a  oonqtitatlon.  On  the  fonnatiou  of  the 
.klnjriom  of  Italy  in  1660  thqr  were  redoeed  to  tite  Comarca 
of  Borne,  the  legation  oi  Veuetri,  and  the  three  delegations 
of  Vlterbo,  CiviA  Veoehli^  and  Fnrinonej  and  in  1870 
they  dlsappeaved  tiom  the  political  nap  of  Enrope. 

STATICS.   See  Mechanics. 

STATIONERY.  Under  the  name  of  staUonoiy 
are  embxaoed  all  writing  materials  and  imideinenta, 
together  iriUi  the  numerous  api^ianoee  of  the  desk 
and  of  mmantile  and  oommerciaf  offices.  Id  addition 
to  these,  the  term  (kxv^  sutionety  oovers  a  misodlaae- 
ouB  aasemblage  of  leather  and  other  goods,  such  as 
pocket-books,  pursea,  bags,  card-cues,  and  many 
kindred  olgects  which  cannot  be  olassifiea.  The  prin- 
cipal articles  and  operations  of  the  stationery  trade  are 
dealt  with  in  detail  under  separate  headings — Book- 
binding, Embossing,  Ink,  LirHoaKAPHr,  Paper, 
Pen,  Pencil,  Sealing-wax,  etc. ;  but  in  oonneotaon 
with  the  separate  industry  of  a  oommerdal  stationer 
there  are  a  number  of  special  operations  and  machines 
to  which  brief  allusion  may  be  made. 

Paptr-Ruling. — The  ruling  of  blae  and  other  colored  lines 
is  nsoally  done  on  a  self-feeding  machine  provided  with  as 
many  mUng  pens  as  there  are  lines  to  be  made,  and  these 
flzed  in  parallel  order  at  intervals  the  width  of  the  ruled 
spaces.  The  pens  consist  of  grooved  slips  of  sheet  brass 
coming  to  a  fine  point,  which  in  their  npper  part  are  covered 
by  a  sheet  of  felt  saturated  with  a  flowing  ink,  whence  each 
pen  obtains  the  supply  required  for  tracing  its  line.  The 
paper  Is  carried  forward  endless  tapes  or  threads  which 
pass  aroand  cylinders.  In  a  recent  form  of  machine  the 
rulers  consist  of  metal  disks  with  thin  edges,  which  take 
up  printing  ink  from  an  india-rubber  cylinder,  and  print 
the  lines  on  the  paper  as  it  passes  around  a  revolving  cylin- 
der. 

Paper-Ibtding  machinery  is  used  for  numerous  purposes  In 
the  stationery  trade,  apart  firom  Its  application  to  the  fold- 
ing of  sheets  for  the  bookbinder.  Devices  for  folding  oome 
most  prominently  forward  in  oonnectfam  with  the  envelope 
maooMCtare.  an  Indns^  whloh  reoelTed  an  eaormons 
devdo^nent  1^  the  introduction  of  uniform  postage  rates. 
In  envelope-making  the  folding  is  commonly  aasooiated 
with  gumming,  and  sometimes  with  embossing,  in  the  same 
system  of  machinaiy.  The  first  efficient  automatic  machine 
for  euTelope  mannmataie  was  devised  by  Edwin  ffin  and 
Wuien  de  la  Bue,  and  by  them  patented  in  184S.  Many 
forms  of  envelope  folding  and  gumming  machines  now 
exist.-  In  making  envelopes  the  blanks  are  first  cut  out  by 
shaped  onttera  or  punches  actdng  at  one  stroke  on  a  tbick- 
nesBof  ftamaOOto  300 sheets  of  paper.  These  blanks  in 
the  latest  fbrm  of  machine  are  gammed  by  a  paA  which 
takes  gum  fkom  a  roller  and  presses  it  on  the  edges  of  the 
paper,  just  as  printing  ink  is  received  fnm  cylinders  and 
pressed  on  paper  in  printing.  The  gnmmed  sorface  of  the 
pad  llfia  each  blank  separ^y,  plaoes  it  under  a  plunger, 
which,  descending,  passes  it  to  folaets,  whence  it  is  delivered 
into  a  dip  In  an  endless  band  of  considerable  length.  The 
envelmws  are  delivered  into  the  clips  In  the  band  at  the 
rate  of^aboot  100  to  150  per  minute. 

PuforatinQ  and  PunchAtg  give  rise  to  a  range  of  machines 
of  vaned  form  and  complexity.  The  Idea  of  perforating 
paper  so  as  to  allow  i>f  the  ready  detaching  of  portions  by 
tearing  was  conceived  and  patented  in  1848  by  Mr.  Henry 
Archer.  Of  sach  utility  wasMr.  Archer's  conception  deemed 
by  the  postHjffice  authorities  as  a  convenience  for  detaching 
Btamps  from  sbeett  that  in  1853  he  was  awarded  £4000 
[$19,440]  for  his  patent  rights.  The  applications  of  perfoia- 
tion  are  now  very  numerous,  bnt  its  value  still  remains  most 
obvious  In  connection  with  the  detachment  of  adhesive 
■tampB  fliom  sheets. 


Kumbarimg  and  Paging  constitute  another  series  of  lUtioA. 
ery  operations,  for  which  ingenions  machines  have  beeo 
devised.  For  consecutive  numbering  a  series  of  printing 
disks  are  employed,  on  theperiphery  of  which  the  s^cs 
of  digits  1  to  0  are  n^sed.  llie  enter  disk  moves  a  nnmber 
after  each  impression,  the  second  disk  moves  once  in  teo 
times,  uad  so  on,  thus  automatically  Imprinting  consecotive 
nnmbeis  up  to  the  limit  of  the  disks  on  the  machine.  Sash 
a  machine  prints  only  en  one  side  of  tlie  paper,  and  when 
the  numbering  is  required  on  both  sides  the  dialcs  mnst  be 
geared  to  move  two  places,  numbering  only  odd  or  even 
numbers,  two  printings  being  thus  required.  For  printing 
right  and  left  consecutively  an  endless  band  maehfaM  H 
used,  which  prints  altematdy  belov  and  above  fbr  the  tw» 
sides  of  the  sheet 

STATISTICS.  The  word  "statistic"  is  derivea 
from  the  Latin  itatua,  which,  in  the  so-called  Middle 
Ages,  had  oome  to  mean  a  "state"  in  the  poUtieal 
sense.  "Statistic,"  therefore,  originally  denoted  in- 
quiries into  the  oondiUon  of  a  state.  Since  the  begin- 
ning of  the  18th  oentury  the  denotation  of  the  word 
has  been  extended  so  as  to  include  sulyects  only  in- 
direcdy  oonneoted  with  political  oisanisationB,  while 
at  the  same  time  the  scope  of  the  iDTestigaticHis  it  im- 
plies has  become  more  de&nite,  and  at  the  present  dajr 
may  be  sud,  for  practical  purposes,  to  be  fixed,  thon^ 
there  are  still  oontroversies  as  to  the  ponUon  of  alar 
tjstical  studies  in  relatara  to  other  departments  of 
scienUBc  procedure. 

Matory. — The  origin  of  what  is  now  known  as 
"statistic"  (Ger.  Du  Statistik;  Ft.  La  Statiattqne; 
Ital.  StatuHeaVcaxi  only  be  referred  to  briefly  hm. 
As  M.  Maurice  Block  has  observed  in  commemsng  his 
admirable  treatise,  "  it  is  no  exaj^;eration  to  say  that 
statistjo  has  existed  ever  since  there  were  states.  '  For 
the  first  administntive  aot  of  the  first  regular  Qovera- 
ment  was  probably  to  number  its  fighting  men,  and  its 
next  to  ascertain  with  some  degree  of  aoeora^  whai 
amount  of  taxation  could  be  levied  on  the  remwnder 
of  the  community.  As  human  sodeties  became  raoie 
and  more  highly  organized,  there  can  be  no  donbt  thai 
a  very  considerable  body  of  offiml  statistics  mnst  have 
oome  into  existence,  and  been  constantly  used  1^ 
statesman,  solely  with  a  view  to  administiation.  _  The 
Romans,  who  may  be  described  as  the  moat  booness- 
like  peo|>le  of  antiquity,  were  careful  to  obtain  aceuiate 
information  regarding  the  resources  of  the  state,  and 
they  appear  to  have  carried  on  the  practice  of  taking 
the  census,  a  very  comprehensive  statistical  operation, 
with  a  regularity  w^ich  has  hardly  been  surpassed  in 
modem  times.  As  to  the  efficiency  of  the  work  done 
we  hsTe  nnfortnuatelv  very  little  information,  but  those 
who  are  curious  on  tne  sul^ect  maar  be  referred  to  an 
article  by  Br.  Hildebrand,  entitled  "Die  amtliehe 
BeTSlkerangsstatifltik  im  alten  Bom,"  minted  in  the 
JahHmch  fOr  iftitibnofitihrnomw  wid  StatuHk,  186C 
p.  82. 

Statistics,  or  rather  the  material  for  statistics,  then- 
fbre  existed  at  a  very  early  period,  bnt  it  was  not  until 
witiiin  the  last  three  centunee  that  sjrstematic  use  of 
the  information  available  b^^  to  be  made  for  pur- 
poses of  investiiration  and  not  of  mere  adnainistratioB. 
According  to  M.  Block,  the  eariiest  work  in  whid 
facts  previously  known  only  to  Gloverament  officials 
were  published  to  the  world  was  a  volume  compiled 
by  Francesco  Sansovino,  entitled  Dd  Govcmo  et  Aw- 
mmistrazione  di  Di'versi  Regni  et  R^tubUt^,  which 
was  printed  in  Venice  and  bears  the  date  1583.  Othsr 
works  of  a  similar  kind  were  published  towards  the  end 
of  the  16th  oentury  in  Italy  and  Fhuioe.  Renidiag 
these  and  oihtt-  eaHy  books  on  the  subject  referawe 
may  be  made  to  Fallati's  Binledunff  in  die  Wiaten^ 
fchaft  der  StattxtOc,  Dr.  G.  B.  Salvioni'a  pre&oe  and 
notes  to  his  (nnslation  into  Italian  of  Dr.  Mayr't  mik 
on  statistics,  and  other  authors  mentioned  nt  the  dose 
of  this  articte. 

Worics  on  state  administration  and  finance  oontinned 
to  be  published  during  tJie  fiisb  half  of  the  17th  ceo- 
tuiy,  and  the  tendency  to  employ  figwoB,  which  wen 
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bardl^  tued  at  all  by  Sanaovino,  becaune  more  marked, 
eapeoiaUjr  in  Eoffland,  where  tbe  facts  oonneoted  with 
"  bills  ox  mortality  "  had  begun  to  attract  attention. 

In  the  year  1660  Henuann  Conring,  "professor  of 
medicine  and  politics,"  a  rather  odd  combination^  in 
the  aniversity  of  Hehnst&dt,  was  in  the  habit  of  giving 
lactorea  in  which  he  analyzed  and  discussed  the  oir- 
onmstances  existing  in  varioos  countries,  in  so  far  as 
they  affected  the  happiness  of  the  inhabitanta  Con- 
ring's  example  was  followed  by  other  writers,  in  Ger- 
many and  elsewhere,  to  whom  reference  is  made  by 
Blook  (TVot/^,  pp.  5,  6)  and  Haushofer  {Lehr-  una 
Han^m^f  p.  10,  note]. 

The  best-known  member  of  the  "  descriptiTe  "  schotd 
was  Adienwall  (1719-1772),  who  is  sometimes  spoken 
of  as  "the  father  of  modem  statistics,'*  but,  as  his 
prooedore  was  essentially  the  same  as  that  of  Conring, 
thongh  it  was  carried  out  more  fully,  the  Utle  has  not 
been  unanimously  granted.  It  is  generally  admitted, 
however,  ^hat  Aohenwall's  work  gave  a  great  impulse 
to  the  pursuit  of  the  studies  which  are  now  included 
urtda  the  title  of  statistics.  He  called  his  book  Staats- 
vtifoMung  der  mropUischen  Reicke  in  the  first  two 
editions  0749,  1752),  meaning  **  Constitution  of  the 
States  of  Europe."  Subsequently  he  added  "vor- 
nebmsten"  ana  then  "heuUgen  "  before  ^'europ&is- 
chen,"  evidently  with  the  desire  of  brining  his  work, 
whioii  may  be  ruarded  as  the  germ  of  sooh  volumes 
as  the  Stttteanattt  Tear-Book,  up  to  date.  '*  Achen- 
wall  ia  usually  credited  with  being  the  first  writer  who 
made  use  of  tne  word  "  statistics,  which  he  applied  to 
his  oollecdon  of  " noteworthy  matters  regarding.the 
state"  {StaattmerkwUrdiakaten),  but' the  claim  has 
been  cUsputed  by  M.  Bloclc,  who  points  out  that  the 
term  cxMegium  ttatUHcum  had  been  previously  em- 
ployed by  Schraatcel,  a  follower  of  Conring,  whose 
lectures  at  Jena  woie  no  doubt  attended  by  Aohen- 
wall. 

In  any  case  statistics  in  the  modem  sense  of  the 
word,  did  not  really  conietnto  existence  until  the  pub- 
EcaUon  by  J.  P.  Slissmilch,  a  Prussiaa  clergyman,  of 
a  woric  entitled  Die  gotdiche  Ordnung  in  am  Verdn- 
detimaenda  MautAuehen  GadUechbtaiadem  OAurt, 
dem  Tode,  vnd  der  Fortpjlaiming  deMeBxn  enmaen. 
In  this  book  a  systematic  attempt  was  made  to  make 
use  of  a  class  of  facts  which  up  to  that  time  had  been 
nwarded  as  belonging  to  "  pohtical  arithmetic,"  onder 
which  description  some  of  the  most  importaiit  prob- 
lems of  what  modem  writers  term  "  vital  statistics  " 
had  been  studied,  especially  in  England.  Stlssmilch 
had  arrived  at  a  i>eroeption  of  the  advantage  of  study- 
ing  what  Quetelet  subsequently  termed  the  '*  laws  of 
large  numbers."  He  combined  the  method  employed 
by  the  Conring- Achenwall  school  of  "descriptive  sta- 
tasdos, ' '  whose  wurks  were  not  unlike  modem  school- 
books  of  geography,  with  that  of  the  "  political  arith- 
me^oans,"  who  had  confined  themselves  to  investiga- 
tions into  the  facts  r^farding  mortality  and  a  few  other 
nnular  subjects,  without  mnoh  attemptat  generalizing 
from  them. 

Political  arithmetic  had  come  into  existence  in  Eng- 
land in  the  middle  of  the  17th  century,  or  about  the 
time  when  Conring  was  instructing  the  students  of 
Helmstadt.  The  earliest  example  of  this  class  of  in- 
▼estiffation  is  the  work  of  Captain  John  Graunt  of 
Ijonoon,  entitled  Natural  and  Political  Annotatumt 
made  upon,  the  BiU*  of  MoriaUty.  which  was  first  pub- 
lished in  1666.  This  remarkable  work,  which  dealt 
with  mortality  in  London  only,  ran  throush  many 
editionSf  and  the  line  of  inquiry  it  suggested  was  fol- 
lowed up  by  other  writers,  of  whom  the  most  distin- 
guished was  Sir  William  Petty,  whose  active  mind 
was  natnrel^  attxacted  by  the  prospect  of  making  use 
q^a  new  soientifio  method  in  the  class  of  specuUtions 
which  ooonpied  him.  Sir  William  was  the  first  writer 
to  make  use  of  the  phrase  which  for  nearly  a  century 
afterwards  was  empft^^  to  describe  the  use  of  figures 
« the  investigation  of  the  phenomena  of  hmnan  society. 


He  called  his  book  on  the  subject,  which  was  published 
in  1683,  Fbx  JESmmt  m  PoUtiail  Arithmetidc.  Other 
writers,  of  whom  Hall^,  the  celebrated  mathematician 
and  as^onomer,  was  one,  entered  on  similar  investiga- 
tions, and  during  the  greater  part  of  the  18th  century 
the  number  of  persons  who  devoted  themselves  to 
"  arithmetical "  inquiries  into  problems  of  the  class  now 
known  as  statistical  was  steadily  increasing.  Much 
attention  was  eiven  to  the  constmction  of  tables  of 
mortality,  a  subject  which  had  a  great  attraction  for 
mathematicians,  who  were  eager  to  employ  thenewlv- 
disoovered  calculus  of  probabilities  on  concrete  prob- 
lema  Beddes  Halloy,  De  Mmvre,  Laplace,  and 
Enler  boned  themselves  with  this  branch  of  study. 
Attempts  were  also  made  to  deal  with  fivuree  as  the 
basis  of  political  and  fiscal  discussion  by  Artliur  Young, 
Hume^  and  other  historical  writers,  as  well  as  by  the 
two  Mirabeaoa 

It  is  now  necessary  to  return  to  Siissmiloh,  who,  as 
already  mentioned,  endeavored  to  form  a  general 
thoorv'  of  society,  based  on  what  were  then  termed 
"  arithmetical  "  premises,  treated  nearly  on  the  lines 
laid  down  by  Achenwall.  In  modem  langnage,  he 
made  use  of  quantitative  aggretrate-observation  as  an 
instmment  of  social  inquir^'.  It  is  trae  he  did  not 
enter  on  his  investigation  with  an  "open  mind."  He 
desired  to  suDport  a  foregone  condnuon,  as  the  titie 
of  his  work  already  menUoned  shows.  But  neverthe- 
less his  work  was  a  most  valuable  one,  since  it  pointed 
out  a  road  which  others  who  had  no  deeare  to  prdeuie 
evidence  in  favor  of  a  particular  system  of  tiiongntwere 
not  slow  to  follow.  M.  Block  makes  the  following  re- 
marks on  the  influence  exercised  on  his  contempora- 
ries by  the  work  of  Silssmilch  :  "If  the  author  of  the 
Qatdiche  Ordnung  had  been  a  professor  his  influence 
would  have  been  much  greater  than  it  was.  In  main- 
tainins;  that  the  movement  of  population  is  subject  to 
law,  that  there  is  a  regularity  in  the  r^urrence  of  such 
phenomena  which  allows  of  their  being  foreseen,  he 
cast  into  the  public  mind  a  leaven  which  has  evidently 
contributed  to  the  progress  of  science. ' '  Although  for 
many  years  aiter  tne  appearance  of  Su^milob's  book 
Uiere  was  a  good  deal  of  resistance  to  the  introduction 
of  *|  arithmetic  "  as  the  coadjutor  of  moral  and  p<diti- 
cal  investigations,  yet,  practically  there  was  a  tacit  ad- 
mission of  the  usefulness  of  figures,  even  by  the  chiefs 
of  the  so-called  "  descriptive  school.  On  the  other 
hand  Sttssmilch's  success  was  the  origin  of  a  "  mathe- 
matical "  school  of  statisticians,  some  of  whom  carried 
their  enthunasm  for  figures  so  far  that  they  refused  to 
allow  any  place  for  mere  "descriptions"  at  alL  _  These 
two  schools  have  now  coalesoea,  each  admitting  the 
importance  of  the  point  of  view  urged  by  the  other. 
They  were,  however,  still  perceptibly  distinct  even  as 
late  as  1850,  and  the  ignorant  hostility  with  which 
many  people  even  among  the  cultivated  classes  still  re- 
gard statistical  inquiries  into  the  nature  of  human 
society  may  be  regarded  as  a  survival  of  the  much 
stronger  feeling  which  showed  itself  among  "ortho- 
dox professors  of  law  and  economics  on  the  publica- 
tion of  Siissmilch's  treatise. 

M.  Blodc  is  of  opinion  that  the  descriptive  school,  by 
whom  figures  are  regarded  merely  as  accessories  to  and 
illustrations  of  the  text,  would  have  mainttuned  its 
position  even  now  but  for  the  establishment  of  official 
statistical  offices  and  the  influence  of  the  great  Bel- 
gian Quetelet.  Quetelet's  work  was  certainly  "epoch- 
making  "  in  a  far  higher  degree  than  that  of  any  of 
Jiis  predecessors.  To  the  impulse  created  by  him  must 
be  attributed  the  foundation  in  1835  of  the  Statistical 
Society  of  London,  a  body  which,  though  it  has  oon- 
bibuted  littie  to  the  discussion  of  the  theory  of  statis- 
tics, has  had  a  considerable  and  very  Qsefnl  influence 
on  the  practical  woric  of  carrying  out  statistical  inves- 
tigations in  the  United  Kingdom  and  elsewhere.  Que- 
teiet's  woiAs  were  numerous  and  multifarious,  but  his 
most  important  contribution  to  the  growth  of  statisti- 
cal inquiry^ was  his  investigi^ion  of  the  theory  of  prob- 
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Abilities  aa  applied  to  the  "  physical  and  social "  sci- 
enoea,  coDtained  id  a  aeries  of  letteni  to  the  duke  of 
Saxe-Cobu»  aod  Ootha,  and  pnblislied  in  1840.  Qae- 
telet  was  aboTe  all  things  an  exponent  of  the  "  laws 
■of  large  DumbeFa. "  He  was  especialSv  fascinated  with 
the  tetidency  to  relative  constancy  of  magnitude  dis- 
ph^ed  by  the  fieures  of  moral  statistics,  especnally 
those  of  crime,  which  inspired  him  with  a  certain  de- 
ffree  of  pessimism.  His  conception  of  an  aversAenuui 
Xrhomme.  nuAien)  and  his  disquisition  on  the  earn 
of  poEiBibiHty  were  most  important  oontribudons  to 
the  t^hnical  development  of  the  statistical  method, 
though,  as  M.  Block  observes,  their  vidue  may  have 
been  somewliat  exaggerated  by  subsequent  writers 
(Block,  ch.  i,  p.  16,  uid  ch.  t.  p.  112  to.).  It  is  not 
possible  to  enter  at  length  into  Queteiet's  work  in 
•connection  wiUi  statistioal  smence.  At  the  dose  of 
this  article  will  be  found  a  list  including  those  of  hu 
works  which  are  likely  to  be  of  use  to  students  of 
jrtatistics. 

The  influence  exercised  1^  Quet^t  on  the  develop- 
jnent  of  statistics  is  cleariy  seen  from  the  fkot  that, 
though  there  is  still  oonsiaoable  controversy  among 
statisticians,  the  old  controversy  between  the  "  descrip- 
tive" and  arithmetical  schools  has  disappeared,  or 
perhaps  we  should  sa;^  has  been  transformed  into  a 
discussion  of  another  kind,  the  question  now  at  issue 
being  whether  there  is  a  science  of  statistics  as  well  as 
a  statistical  method.  It  is  true  that  a  few  books  were 
publiiihed  between  1830  and  1850  in  which  thepolitioo- 
.'geographical  description  of  a  country  is  spoken  of  as 
"statistics,"  which  is  thus  distinguished  irom  "po- 
litical arithmetia"  The  title  of  Rnies's  great  work, 
JHe  Statittik  aU  sdbttdndiae  Wuaenachaft  (Gassel, 
1850),  is  especially  notewortny  as  showing  that  the 
inatnre  of  the  controversy  was  .changing.  The  opjw- 
nents  of  Stissmilch  maintMned  that  "  political  anth- 
metic"  ought  not  to  be  spoken  of  as  statistics  at  all. 
They  dang  to  the  oonoei>tions  of  Conring  and  Achen- 
wall,  to  whom  "statistics"  represented  "Staaten- 
kunde  "  or  "Staatsiustandskunde,"  or,  as  Herzberg, 
-one  of  Achenwall's  followers,  called  it,  "  die  KeqntniBs 
TOO  der  politischen  Verfassung  der  Staaten."  Knies 
<daimed  Ibat  the  really  "  scientific  "  portion  of  statis- 
tics consisted  of  the  figures  employed.  As  Haushofer 
.says,  "his  starting  pomt  is  political  arithmetic." 

Some  eminent  statisticians  of  the  latter  half  of  the 
present  oentuiy  agree  with  Knies,  but  the  minority  of 
tlie  modem  writers  .on  the  theory  of  statistics  nave 
Adopted  a  slightiy  different  view,  aooording  to  which 
■statastios  is  at  once  a  $tienae  relating  to  the  soraal  life 
of  man  and  a  method  of  invmtigeUion  applicaUe  to  all 
sciences.  This  view  is  ably  maintained  by  Mayr,  Haus- 
hofer, Gabaglio,  and  Block,  who  maybe  taken  to  repre- 
sent the  opinions  held  by  the  m^ority  of  statisticuuis 
on  the  Continent. 

Having  dealt  as  far  as  was  possible,  within  the  limits 
of  this  article,  with  the  history  of  statistics,  we  may 
here  enter  a  littie  more  minutely  into  the  views  of  the 
ezistinK  Continental  School.  This  is  all  the'  more 
neoessar}^  because,  singular  to  say,  there  has  been  no 
systematic  exposition  of  the  subject  in  England.  Iso- 
lated diota  have  been  furnished  by  high  authorities, 
Auoh  as  the  late  Dr.  W.  A.  Guy,  Ingram,  Sir 
BawBdn  W.  Rawson,  Mr.  Robert  Giffen,  and  to  some 
-extent  also  by  John  Stuart  Mill,  Buckle,  Sir  George 
Gomewall  Lewis,  and  other  historical  and  economic 
writers.  There  are  also  monof^phs  on  particijar 
points  connected  with  the  techmque  of  statistical  in- 
Testigation,  such  as  the  contribution  made  by  Mr.  F. 
Y.  Edgewortfa  to  the  discussions  at  the  jubilee  of  the 
Statistical  Society  in  18S5,  and  some  oi  the  obeerva- 
tions  oontuned  in  a  paper  by  Mr.  Patrick  Geddes, 
entitled  An  Anoint  of  (Ac  I^nciplet  of  Sconomics, 
read  before  the  Roval  Society  of  Edinburgh  in  1884. 
Prof.  Foxwell  has  also  lectured  on  the  subject  of  statis- 
tics in  hia  capacity  of  Newmarch  lecturer  at  Unireisity 
College,  lionidon.   But  there  has  been  no  attempt  to 


deal  with  the  subject  in  a  systematic  way.  The  pno- 
tipe  of  statistical  mqnir^tr,  on  the  other  hand,  has  Men 
ouried  on  in  England  with  a  hi^h  decree  of  smobbb. 

With  regard  to  the  few  invasions  of  the  domun  of 
theory  attempted  by  English  writers,  it  may  be  ob- 
served that  tne  antnorities  above  mentioned  are  not 
unanimous.  Dr.  Guy  as  well  as  Sir  Rawson  Bairacm, 
who  handled  the  subject  with  ^[reatalHlitjratthejDlNlee 
meeting  of  the  London  Statistical  Society  in  Jnn%,  188S, 
both  dwn  tbat  statistics  is  to  be  regaitled  as  an  inde* 
pendent  soienoe,  apart  from  sociotogv,  while  Prof.  Iq- 
gram,  who  presided  over  Section  F  at  the  DubKa 
meeting^f  the  British  Association  in  1878,  muntained 
that  statistics  cannot  occupy  a  position  co-ordinate 
with  that  of  sociology,  and  went  on  to  say  that  they 
"  constitute  only  one  of  the  aids  or  adminicuU  of 
science."  Mr.  Giffen  has  also  expressed  himself 
adversely  to  the  Continental  doctrine  tliat  then  is 
an  independent  sdenoe  of  statistics,  and  this  o|HnioD 
appears  to  he  Uie  ooireot  one,  but,  as  Dr.  Guy  and 
Sir  Rawson  Rawson  have  the  support  of  the  pvA 
body  of  systematic  teaching  emanating  from  distin- 
guished Continental  statisticians  in  support  of  thdr 
view,  while  their  opponenta  have  so  fkr  only  the  obOv 
dicta  of  a  few  eminent  men  to  rely  upon,  it  appein 
needful  to  examine  dosdy  the  views  hdd'py  the  Coo- 
tinental  authoriitieB,  and  the  grounds  on  whidi  tbey 
are  based. 

The  clearest  and  shortest  definition  of  the  science  of 
statistics  as  thus  ooooeived  is  that  of  M.  Block,  wbo 
describes  it  as  "  la  sdenoe  de  I'homme  vivant  en  soci^^ 
en  tant  qu'elle  pent  dtre  exprim^  par  les  chiffrea." 
He  proposes  to  give  a  new  name  to  the  branch  of  stod^ 
thus  denned,  namdy,  "  Demo0»phy."  Mayr'sdefini- 
tion  is  longer.  He  defines  the  statistical  sdence  as 
"die  aystematisobe  Dari^ng  und  Enirterung  der 
tbatfOcnlichen  Vor^ge  und  der  ana  diesen  sich  erge- 
benden  Gesetze  des  geaellschafllichen  menschlichen 
Lebens  auf  Gnindlage  qnantitativer  Massenbeobach- 
tungen ' '  (the  systematic  statement  and  explanation  of 
actiul  events,  and  of  the  laws  of  man's  social  life  that 
ma/  be  deduced  from  these,  on  the  basis  of  the  qnanti- 
tative  observation  of  aggregates).  GabagUo's  riew  a 
praotically  identical  with  those  adopted  by  Mwr  and 
Blockj  though  it  is  differently  expressed.  He  says 
' '  statistics  may  be  interpreted  in  an  extended  and  in  a 
restricted  sense.  In  the  former  sense  it  is  a  method, 
in  the  latter  a  science.  As  a  soienoe  it  studies  the 
actual  sodal-political  order  by  means  of  mathematical 
induotion."  ,  .  . 

This  disousnoa  rMardin^  the  natuA  of  statisttes  m 
to  a  large  extent  a  £Bca8Bion  about  names.  There  is 
really  no  differenoe  of  opinion  among  statistical  exp^ 
as  to  the  subject-matter  of  statistics,  the  only  questioa 
being— Shall  statistics  be  termed  a  science  as  well  as  a 
method  ?  That  there  are  some  investigations  in  which 
Statistical  procedure  is  employed  which  certainly  noi 
belong  to  Uie  domain  of  the  supposed  statbtical  sdeoce 
is  generally  admitted.  But,  as  already  shown,  an 
attempt  has  been  made  to  dum  that  the  phenomeaa 
of  human  society,  or  some  part  of  those  phenomeiu, 
constitute  the  subject-matter  of  an  independent  Btaiu^ 
tied  sdence.  It  is  not  easy  to  see  why  this  daim  sbonld 
be  admitted.  There  is  no  reason  either  of  oonveniean 
or  logic  why  iJie  use  of  a  certun  scientific  mHhod 
should  he  hdd  to  have  created  a  science  in  one  depart- 
ment of  inquiry,  while  in  others  the  said  method  is 
regarded  merely  as  an  aid  in  investigation  carried  on 
under  the  superintendence  of  a  science  already  in  ex- 
istence. It  IS  impossible  to  get  over  the_  fact  that  in 
meteorology,  mecUoine,  and  other  physical  sdences 
statistical  inquiries  are  plainly  and  obvioudy  examples 
of  the  employment  of  a  method,  like  microscopy,  spec- 
trum analysis,  or  the  use  of  the  telescope.  Why  shodd 
the  fact  of  their  employment  in  sodology  be  conndered 
as  authorizing  the  classification  of  the  phenomena  thai 
dealt  with  to  form  a  new  sdence? 

The  most  effective  argument  put  forward  hf  the  so- 
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Toeates  of  this  liew  is  the  aasertion  that  atatistios  are 
mexdy  a  oonrenientaid  to  investigation  in  the  m^ority 
ni  soieDoes,  but  are  the  sole  method  of  inquiry  in  the 
case  of  sodology.  Dr.  Mayr  especially  ( GesetmnHuiff- 
keii,  eta,  p.  li  tq.)  makes  use  of  this  armament,  and 
iDasbrates  it  with  his  usual  ability  ^ut  his  reasoninji; 
is  verv  far  from  being  condusive.  When,  indeed,  it  is 
teatea  by  referenoe  to  the  important  class  of  social  &ot8 
whioh  are  named  economic,  it  becomes  obvious  that  the 
uvnmeBt  Iveaks  down.  Economics  is  a  branch — the 
omy  flcienlaftcally  organized  branch— of  sodology,  and 
statastioB  are  largely  used  in  it,  bnt  no  one,  so  &r  as  we 
are  aware,  has  proposed  to  call  economics  a  department 
of  statistical  sinence.  SirRawsonW.  Kawson.itistrae, 
has  bcddlr  proposed  to  throw  overHhe  term  "aooi- 
ology  *'  alt(^ther,  and  to  describe  the  study  of  man  in 
the  sodal  state  as  "statistics,"  bnt  common  nsage  is 
too  firmly  fixed  to  make  this  alteration  of  nomenclature 
practicaue  even  if  it  were  desirable.  The  existenoe 
of  the  works  of  Mr.  Herbert  Spenoer  and  Dr.  Sch'&ffle 
alone  would  render  the  attempted  alteration  abortive. 

Although,  however,  the  above  eoosiden^ons  forbid 
the  aooeptanoe  of  the  Continental  opinion  that  the 
study  of  man  in  the  sodal  state  is  identical  with  sta- 
tisticB,  it  must  be  admitted  that  without  statistics  the 
nature  of  httmaa  society  could  never  become  known. 
For  aocMiy  is  an  aggregate,  or  rather  a  coogeiies  of 
aggregates.  Not  only  that,  but  the  individuals  com- 
posing these  aggregates  are  not  in  juxtaposition,  and 
what  IS,  from  toe  sociological  point  of  view,  the  same 
mggt^aie  or  organ  of  the  * '  body  politic ' '  is  not  always 
composed  of  the  same  individuals.  Constancy  of 
social  form  is  maintained  concurrently  with  the  most 
exten^ve  changes  in  the  eollocation  and  identity  of  the 
pATticdee  oompoBing  the  form.  A  '*  nation  "  is  really 
changed,  so  tar  as  the  individuals  composing  it  are 
oonoemed,  every  moment  of  time  by  the  operation  of 
the^  laws  of  population.  But  the  nation,  considered 
sociologioally,  remains  the  same  in  spite  of  this  slow 
change  in  the  particles  composing  it,  just  as  a  human 
being  is  considered  to  be  the  same  person  year  by  year, 
although  year  by  year  the  particles  forming  his  or  her 
body  are  constantly  hang  destroyed  and  msh  parUdes 
substituted.  Of  course  the  an^ogy  between  the  Hfe 
of  a  human  bedng  and  the  life  of  a^uman  community 
mast  not  be  pressed  too  fiir.  Indeed,  in  several  re- 
spects human  communities  more  nearly  resemble  some 
of  the  lower  forms  of  animal  life  than  the  more  highly 
organized  forms  of  animal  existenoe.  There  are  or- 
itanisnis  which  are  fissiparons,  and  when  cnt  in  two 
form  two  fresh  independent  organisms,  so  diffused  is 
the  vitality  the  original  organism ;  and  the  same 
phenomenon  may  be  observed  in  regard  to  human 
oommnnitiea. 

Now  the  only  meaos  whereby  the  g^uping  of  the 
utdiridnals  finming  a  somal  organism  can  bia  ascer- 
tained, and  the  changes  in  Uie  groups  year  year 
obwrvedj  is  the  statistical  method.  Acoordinglv  the 
correct  view  seems  to  be  that  it  is  the  function  or  this 
method  to  make  peroeptible  laota  r^rding  the  oonsti- 
tation  of  society  on  whidi  sotnology  is  to  base  its  cou- 
^urioos.  It  is  not  daimed,  or  ought  not  to  be  claimed, 
that  statistical  investigation  can  supply  the  whole  of 
the  fiu^  a  knowledge  of  which  will  enable  sociologists 
to  form  a  correct  theory  of  the  social  life  of  man.  The 
atatisUcal  method  is  essentially  a  mathematical  proce- 
dure, attempting  to  give  a  quantitative  expression  to 
certain  ftusts;  and  the  resolution  of  differences  of 
quality  into  differences  of  quantity  has  not  ^t  been 
etteeled  even  in  chemical  sdence.  In  sociological 
actenee  the  importanoe  of  differences  of  quali^  is 
enormons,  and  the  effect  of  these  difieraioes  on  the 
-oondonona  to  be  drawn  from  figures  is  sometimes 
n^leoted*  or  insuffidently  recognized,  even  by  men  of 
nnqnesticHiable  ability  and  good  foith.  The  minority 
of  politicuiu^  sodal  ''reftmnera,"  and  amateur  han- 
dlen  of  statistics  generally  are  in  the  halnt  of  drawing 
tbe  emdmdons  that  seem  good  to  them  ftom  stHm 
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figures  as  they  may  obtain,  merdy  by  treating  as  homo- 
geneous quantities  which  are  heterogeneous,  and  as 
comiwrable  ciuantities  whioh  are  not  comparable.  Even 
to  the  consdentious  and  intelligent  inquirer  the  diffi- 
culty of  avoiding  mistakes  in  using  statistics  prepared 
by  other  persons  is  vei^  great.  There  are  usually 
*  pitfalls '  even  in  the  simplest  statistical  statement, 
the  position  and  nature  of^  which  are  known  only  to 
the  persons  who  have  actually  handled  what  ma^  be 
called  the  "  raw  material "  of  tnestatastics  in  question; 
and  in  regard  to  complex  statistioal  statements  the 
"ontuder  oannot  be  too  careful  to  ascertain  from 
those  who  compiled  tliem  as  far  as  posdble  what  are 
thepoints  requiring  eluddation. 

7%e  Statistical  Method. — lliia  method  is  a  scientific 
procedure  (1)  whereby  certain  phenomena  of  aggr^a- 
tion  not  peroeptible  to  the  senses  are  rendered  percep- 
tible to  the  intellect,  and  (2)  furnishing  rules  for  the 
correct  performance  of  the  quantitative  observation  of 
these -phenomena.  The  class  of  phenomena  of  aggre- 
gation referred  to  indudes  only  such  phenomena  as 
are  too  la^  to  be  peroeptible  to  the  sens^.  It  does 
not,  e.g..,  mdude  such  phenomena  as  are  the  subject- 
matter  of  microscopy.  Things  which  are  very  large 
are  often  quite  as  dimonU  to  perceive  as  those  which 
are  very  small  A  fiuniliar  examiile  of  Uiis  is  the 
difficulty  which  is  sometimes  expwienoed  in  finding 
the  laige  names,  as  of  countries  or  provinces,  on  a  map. 
Of  ooorae  the  terms  "laige,"  "too  large,"  ** small," 
and  "too  small"  must  be  used  with  great  caution,  and 
with  a  clear  comprehension  on  the  part  of  the  person 
using  them  of  the  standard  of  measurement  implied 
by  the  terms  in  each  particular  case.  A  careful  study 
of  the  first  few  pages  of  De  Morgan's  Differential  and 
Int^fral  Calcuaa  will  materially  assist  the  student  of 
statistics  in  attaining  a  grasp  of  the  prindplea  on 
whioh  standards  of  measurement  should  be  formed. 
It  is  not  necessary  that  he  should  become  aoquainted 
with  the  calculus  itself,  or  even  possess  anything  more 
than  an  elementary  knowledge  of  mathematical  science, 
bat  it  is  essential  that  he  snonld  be  fully  oonsdoos  of 
the  ftot  atat  "large"  and  "small"  quantities  caa 
only  be  so  dedgnatcd  with  propriety  referenoe  to  a 
common  standard. 

Soureet  whence  ^atMea  are  DerimA. — The  term  *'  itatis- 
tios  "  in  the  concrete  sense  means  systematic  anangements 
of  fignree  repreMntiag  "  primary  staUstical  quantities."  A 
primary  statistic^  qnantity  is  a  number  obtaioed  from 
nambers  representing  phenomena,  with  a  view  to  enable 
an  observer  to  perceive  a  certain  o^er  phenomenon  related 
to  the  former  as  whole  to  parts.  They  represent  either  a 
phenomenon  ot  taJstanoo  at  a  given  point  of  time  or  a  phe- 
nomenon of  accretion  during  a  given  period.  As  ezMOples 
may  be  mentioned  the  number  of  deaths  in  a  given  dismct 
during  a  given  time,  the  oamber  of  pounds  sterling  received 
by  the  London  and  North  WMtem  Ballway  during  a  given 
time,  and  the  number  of  "inches  of  laln"  that  fell  at 
Greenwich  daring  a  given  time.  Other  examples  are  the 
number  of  tooB  of  pig-iron  lying  in  a  particalar  store  at  a 
given  date,  the  number  of  persons  residing  (the  term  "  re- 
siding "  to  be  specially  defined)  In  a  given  territory  at  a 
given  date,  and  the  number  of  pounds  sterling  representing 
the  "  private  deposits  "  of  the  Bank  of  England  at  a  given 
date. 

Primmy  f^afistieal  Quantitiee  are  the  result  of  labors  carried 
on  either  (A)  by  Governments  or  (B)  by  individuals  or 
public  or  private  corporations. 

A.  Qovenmeni  Statitties. — (1)  A  vast  mass  of  statistical 
material  of  more  or  less  valne  comes  Into  existence  anto- 
matically  in  modem  states  In  conseqnence  of  the  ordinary 
administrative  rontine  of  departments.  To  this  class  be- 
long the  highly  Important  statistical  information  published 
Id  England  by  the  registrar-geneial,  the  returns  of  pauper- 
ism issned  by  the  Local  Government  Board,  tbe  reports  of 
inspectors  of  prisons,  &ctories,  schools,  and  those  nf  sani- 
tary inspectors,  as  well  as  the  reports  of  the  commissioners 
of  the  customs,  and  the  annnal  statements  of  trade  and. 
navigation  prepared  by  the  same  officials.  There  are  also' 
the  various  returns  compiled  aud  Inaed  by  the  Board  of 
Trade,  whioh  is  the  body  most  nearly  resembling  tiie  sta- 
tistical bnzeans  with  which  most  foreign  Governments  are 
flimlshed.  Most  al  the  Government  mpartments  poblish 
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some  atetistlos  for  which  thsy  are  solely  responsible  m  re- 
ffirds  both  nuttter  and  form,  and  they  are'  verj  J«al<Hu  of 
welt  right  to  do  so,  a  fhot  which  is  to  some  eztrat  detri- 
nwntaJ  to  ttiaf  aniformily  as  to  dates  and  periods  wbiUdi 
shoold  be  the  ideal  of  a  weli-organized  system  of  statistics. 
Fioallj  may  be  meatioaed  the  very  important  set  of  sta- 
tistiCM  qnantities  known  as  the  badget,  and  the  statistics 
pr^area  and  published  by  the  oommiasiouen  of  inland 
revenue,  by  the  post-offlce,  and  by  the  national  debt  oom- 
missioners.  Ail  these  sets  oiF  primary  statistical  qaaotitieB 
arise  oat  of  the  ordinary  work:  of  departments  of  uie  pablic 
service.  Haoy  of  them  have  been  in  existence,  in  some 
form  or  other,  ever  since  a  settled  Qovemment  existed  in 
the  oonntry.  There  are  records  of  costoms  receipts  at 
London  and  other  ports  of  the  time  of  Edward  III.,  cover- 
ing a  period  of  many  years,  which  leave  nothing  to  be 
desired  In  point  of  iweciaion  and  nuiformity.  It  may  be 
added  that  many  of  these  sets  of  flgnres  are  obtained  in 
much  the  same  fbrm  by  all  civilized  Governments,  and  that 
it  is  often  possible  to  compare  the  flgores  relating  to  diflbr- 
ent  coaDtries,  and  thus  obtain  evidence  as  to  the  sociological 

Sihentmiena  of  each,  bnt  in  regard  te  others  there  are  dif- 
erenees  which  make  oomparison  difflonlt. 

(3)  Besides  being  responsible  for  the  iasoeofwhat  may 
be  called  administration  statistics,  ^1  Qovernmoits  are  in 
the  habit  of  ordering  from  time  to  time  special  Inonlries 
into  special  sottjects  of  interest,  either  to  obtain  additional 
information  needful  for  administrative  parpoeee,  or,  In 
countries  possessed  of  representative  Institationa,  to  supply 
statistics  asked  for  by  parlhraients  w  eongreMea.  It  is  not 
neoeesary  to  refar  particularly  to  this  class  of  statistical 
infbrmation,  except  in  the  case  of  the  census.  This  is  an 
inquiry  of  such  great  importance  that  it  may  be  regarded 
as  one  of  the  regular  admlnistmtive  dutiea  of  Govemmenh^ 
though  as  the  oenms  If  only  taken  onoa  In  a  Krias  of  y«an 
It  must  he  menttimed  undw  tiie  head  of  oocarional  or  ape> 
cial  hiqulries  undertaken  by  Governments.  In  the  United 
Kingdom  the  work  is  done  by  the  registrars-general  who 
are  in  offloe  when  the  period  for  taking  tiie  census  oomes 
louiid.  €hk  the  Oontlnent  the  work  is  carried  out  bj  th« 
statisUeal  hareaus  of  each  omuitry,— except  France,  when 
it  is  under  the  supervision  of  the  minister  of  the  interior. 
For  ftirther  information  on  this  subject  reference  may  be 
made  to  the  excellent  chi^ter  in  M.  Maurice  Block's  Tniti 
entitled  "Becensement."  See  also  "Instmotions  to  the 
Superintendent  Registrar  of  Births  tetA  Deaths  aa  to  his 
duties  In  taking  the  Oensus,"  1871 ;  also  CxmiTs,  vol.  v.  p. 
290  sg. 

B.  Hie  ^imary  statirtleal  quantitlos  for  which  indi- 
viduals or  oimiotations  am  lespondble  uuqrtw  divided  into 
three  cat^[ot1es: 

(1)  Among  those  which  u«  compiled  In  obedlenoe  to  the 
law  of  the  land  are  the  accounts  thmisbed  by  municipal 
oorporatlouB,  by  railway,  gas,  water,  banking,  Insurance, 
-and  other  public  companies  making  returns  to  the  Board 
of  Trade,  by  trades  unions,  and  by  otheF  bodies  which  are 
obliged  to  make  returns  to  the  registrar  of  friendly  societies. 
The  infhrmatitm  thus  obtained  is  published  in  full  by  the 
departmeuta  reoeiviog  It,  and  is  also  furnished  by  the  oom- 
paniee  themselves  to  their  pro[^eton  or  memben. 

(2)  An  enormous  mass  of  stetistical  information  Is  ftir- 
nlshed  voluntarily  by  public  companies  in  the  reports  and 
accounts  which,  in  accordance  with  their  artidee  of  asso- 
ciation, are  presented  to  their  proprietors  at  stated  Interv^ 
Witii  these  stetistics  may  be  claaeed  tiie  figures  fUnUshed 
by  the  various  trade  aasoeiations,  some  of  them  of  great  Im- 

ertance,  such  as  Lloyd's,  the  London  Stock  Exchange,  Um 
itish  Iron  Trade  Association,  the  Loudon  Com  Exchange, 
the  Institute  of  Bankers,  the  Institute  of  Actuaries,  and 
other  such  bodies  too  numerous  to  mention. 

(3)  There  are  cases  in  which  individuals  have  devoted 
themselves  with  more  or  less  sueeeM  to  obtelning  original 
statistics  onwecial  points.  The  great  work  done  by  Uesars. 
Behm  and  Wagner  in  arriving  at  an  approximate  estimate 
of  the  population  of  the  earth  does  not  belong  to  this  cate- 
gory, though  its  results  are  really  primary  stmstical  quan- 
tities. Mmy  of  these  remits  have  not  been  arrived  at  by  a 
direct  process  of  enumeration  at  all,  bnt  by  Ingenious  pro- 
cesses of  inference.  It  need  hardly  be  said  that  It  is  not 
easy  for  individuals  to  obteinthematei^ds  for  any  primary 
statistical  quanti^  of  importance,  but  it  has  been  done  in 
soma  eases  with  sacoesL 

Operations  Parf&med  en  Primary  StatistUal  QmOUiM.— 
Only  a  brief  description  of  matters  connected  with  the  teek- 
tiique  of  the  statistical  method  can  be  given  in  this  artide. 
In  order  to  form  statistics  properly  so  called  the  primaiy 
BtatisUoal  quantities  must  be  fbrmed  into  tables,  and  In  the 
fonnation  of  these  tables  lies  the  ait  of  the  statistician.  It 
ii  not  a  very  difBcnlt  art  when  the  prlneiples  relating  to  it 
have  been  pmpedj  grasped,  bnt  those  who  are  unflmiUIar 


with  the  BuliJect  are  apt  to  undemte  tiie  diffienlty  of  eoib 
recUy  practicing  it. 

aimpU  3bil««.—neflnt  tiling  to  be  done  in  the  ccmstno- 
tion  of  a  table  is  to  form  a  (dear  idea  of  what  the  table  ii  to 
show,  and  to  express  that  idea  in  accurate  language.  TUs 
is  a  matter  which  Is  often  neglected,  and  it  is  a  source 
much  waste  of  time  and  occaBionally  of  misapprehensioo  t» 
those  who  have  to  stady  tiie  figures  thus  presented.  No 
table  ongfat  to  be  considered  complete  without  a  "headhig" 
aoourately  desinlbing  Its  omtonts,  ud  it  is  freqoentiy  nec- 
essary that  such  headings  should  be  rather  long.  It  hss 
been  said  that  "  you  can  prove  anything  by  statistici." 
His  statement  is  of  course  absurd, 'taken  absolutely,  bat, 
like  most  assertions  which  are  widely  beUeved,  it  hag  a 
gn^n  of  truth  in  it   If  this  popular  saying  ran  "yoa  caa 

Erove  anything  by  tobies  with  sloven^  and  ambiguous 
eadings,"  it  migVt  be  assented  to  without  hesitation.  The 
fiklae  "statisUoid  "  tacb  which  obtain  a  hold  of  the  poblie 
mind  may  often  be  traced  to  some  widely  circulated  tsUs, 
to  which  either  from  stupidity  or  careleseneas  aa  erroneoos 
or  inaccurate  "  heading  "  has  been  affixed. 

A  statistical  table  in  its  simplest  form  consiste  of  "pri- 
maries" representing  phenomena  of  the  same  dsss,  bat 
existing  at  dUTerent  points  of  time,  or  coming  into  existence 
during  different  portions  of  time.  This  is  all  that  is  tmsa- 
tial  to  a  table,  though  tAbvt  things  are  usually  added  to  it 
as  an  aid  to  its  comprehension.  Atableatating  tiie  number 
of  persons  residing  in  each  county  of  England  on  a  given 
day  of  a  given  year,  and  also,  in  another  column,  the  cor- 
responding numbers  for  the  same  counties  on  the  eorre- 
Riondlng  day  of  the  tenth  year  snbseqnentiy,  would  be  a 
simple  tabular  statement  of  the  general  facts  regarding  the 
total  population  of  those  counties  supplied  by  two  sncoesstve 
censuses.  Various  figures  might,  however  Jm  added  te  it 
irtihih  would  greatly  add  to  Ito  idflameas.  Thera  mightbe 
QoIumuB  showing  the  Ineresse  or  decrease  for  each  eoanty 
and  fbr  the  whole  kingdom  during  the  ten  years,  and 
another  colnmn  showing  what  proportion,  expressed  in  per- 
centages, these  increases  or  decreases  bore  to  the  figures  for 
the  CMlier  of  the  two  yeats.  Then  there  might  be  two 
oolnmns  showing  what  proportions,  also  ezpresed  as  per- 
centages, the  figures  for  each  county  bore  in  each  year  to 
the  figures  for  the  whole  kingdom.  The  nine-column  taUe 
thus  resulting  would  still  be  simplcL  all  the  figures  being 
merely  explicit  assertions  of  &cte  which  axe  eontained  im- 
plicitly in  the  original  "primaries." 

Qn^Ua  ZbU«.--8uppose  now  we  have  another  table  pre- 
cisely similar  in  form  to  the  first,  and  also  relating  to  tbe 
counties  of  England,  but  giving  the  number  of  hoases  exist- 
ing in  each  of  them  at  the  same  two  dates.  A  oombinatioa 
of  the  two  would  fttnn  a  OHUplex  table,  and  an  application 
of  the  prooesseaof  arithmetic  wonld  make  evident  a  number 
of  ftesn  &cte,  all  of  which  wonld  be  Implied  in  the  tsUa, 
bnt  wonld  not  be  obvious  to  most  people  until  explicitly 
stated. 

The  teclmical  work  (tf  tiie  statistician  consjsta  largely 
in  operations  of  wlilch  the  processes  Just  refaned  to  aift 


I. — The  most  usual  and  the  best  mode  of  ex- 
pressing the  proportion  borne  by  one  statistical  quantity  te 
another  is  tostate  it  as  a  percentage.  In  some  oases  anotiter 
method  is  adopted— namely,  that  of  stating  the  proportion 
in  thefwm  "one  in  so  many."  This  method  is  geaeiallya 
bad  one,  and  its  use  should  be  diaoouihged  as  much  as  pos- 
siblcj  the  chief  reason  being  that  the  dianging  portion  of 
this  kind  of  proportional  figure  becomes  greater  or  less  in- 
versely, and  not  diieetly,  m  the  jAenomenon  it  repteseBta 
increases  or  diminishes. 

AverageM, — Averages  or  means  are  for  statistical  poiposes 
divided  Into  two  classes,  the  geametrieat  and  ariUmetiad. 
An  arithmetical  mean  is  the  sum  of  all  the  memben  ftana- 
ing  the  seriMof  figures  nnderoonridentioQ  divided  l^tbsir 
number,  without  reference  to  tiidr  or  relatlTe  im- 

portance among  themselves,  A  geometrical  meao  is  the 
sum  of  such  figures  divided  by  their  nnmber,  witli  due 
allowance  made  for  tiieir  weight-  An  example  will  main 
tills  dear,  and  flie  simplest  example  is  taken  fnm  a  dsss 
of  statistmal  quantities  nt  a  peculiar  kind — namely.  pnee$. 
The  price  of  a  given  artlda  is  the  ^proximate  m«thenutical 
expression  of  the  rates,  in  terms  of  money,  at  which  ex- 
dmnges  of  the  artide  for  money  were  actually  made  at  «c 
about  a  given  hour  on  a  givoi  day.  A  jpMtaNoM  ^  •rier 
such  as  appears  in  a  dally  price  list  Is,  if  there  has  oesn 
much  fluctuation,  only  a  very  rough  gnide  to  the  actual 
rates  of  exchange  that  have  been  the  basis  of  the  sncoessive 
bargains  making  up  tiiedw's  business.  Bnt  let  na  sappose 
that  the  closing  price  each  day  may  be  aeoepted  aa  a  ftic 
representative  tn  the  d^s  tiansaction^  and  let  as  ftuthsr 
suppose  that  we  desire  to  obtain  the  aaerm§e  pzioe  for  thixtr 
days.   Now  the  sum  of  the  lurinsB  in  questfam  divided  tT* 
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HUsty  would  be  tiie  Britiunfltical  mma,  and  iu  weak  point 
would  be  tiwt  it  nud«  no  allowuoe  for  the  fiwt  that  the 
bueinev  done  on  some  day*  is  mnoh  huger  than  tiiat  done 
on  oChen;  in  other  words,  it  toasts  them  as  being  aU  of 
equl  weight  Now  if,  as  Is  actnallT  the  eaee  In  some 
■urkati,  we  have  a  daily  aoooont  of  the  total  giumiitSet  nld 
W9  caaw^ht  the  members  aooatately,  and  can  then  obtain 
th^  geometrical  mean.  Hiere  are  caeee  in  which  tiie 
eatalM  aae  of  arithnMtloal  meant  mialeada  the  itadent  of 
the  aodal  organlnn  aeriooaly.  It  li  oSbsa  eompoiativdy 
ca«j  to  obtain  arithmetical  meana,  bat  diffleolt  to  obtain 
geomettieal  mean*.  Infeienoee  baaed  on  the  fbrmor  dan 
of  aTwage  ahoiild  be  mbjected  to  the  moife  rigid  inveatiga- 
tion. 

Before  doring  this  short  snrvey  of  the  Tery  importaot 
•nltfeofe  atmnngm  fx  meanis  it  la  needAil  to  diaea«briefiy 
the  natve  of  the  phenMnena  which  they  may  Mtfely  be  re- 
garded as  indicating,  when  they  have  been  properly  ob- 
tained. QiTen  a  geometrio  mean  of  a  aeriee  of  nombers 
referring  to  no  matter  what  pheaomenon,  it  is  obrioaa  that 
the  value  ot  the  mean  aa  a  igpe  ct  tiie  whole  series  will 
depend  entirely  on  the  extent  of  dlTergenoe  from  It  of  the 
nemben  of  the  series  aa  a  body.  If  we  are  told  that  there 
are  in  a  oertain  district  1000  men,  and  that  their  arerage 
-beliAt  Is  6  fiaet  8  inohca,  and  ue  told  noUiing  flirther  aboat 
fhem,  we  can  make  mioos  hypotheses  as  to  the  structure 
of  tfan  body  from  tiie  point  of  view  of  bdght.  It  is  possible 
that  they  may  consist  of  a  rather  large  nnmber  of  men  about 
S  feet  highland  a  great  many  about  5  feet  6  Inches.  Or  the 
proportlona  of  relanvely  tall  and  short  men  may  be  reversed, 
ttiat  is,  there  may  be  a  rather  large  number  of  men  about  6 
feet  4  inches,  and  a  moderate  number  of  men  about  6  feet 
11  inches.  It  is  also  possible  that  there  may  be  very  few 
men  whose  height  is  exactly  5  feet  8  Inchea,  and  that  the 
bnik  of  the  whcde  body  consists  of  two  large  groups — one  of 
Kiants  and  the  other  of  dwar&.  Lastly,  it  is  possible  that  6 
feet  8  inches  may  really  give  a  &ir  idea  of  the  height  of 
tbe  ma^ty  of  tiie  men,  which  it  would  do  if  (say)  660  of 
them  wen  within  an  inch  ot  that  height,  either  by  ezoess 
or  defldencT,  while  of  tlie  remainder  one-half  were  all  above 
5  feet  9  Inches  and  the  other  half  all  below  6  feet  7  inches. 
This  latter  sopposition  would  most  likely  be  fband  to  be 
apimzlmately  oorreot  if  the  men  belonged  to  a  race  whoM 
ATerage  height  was  5  feet  8  fnohes,  and  If  they  had  been 
collected  by  chance.  The  extent  of  the  divergenoe  of  the 
items  composing  an  average  tram  the  average  itself  m^  be 
newiiatdy  meanired  and  expressed  in  perooitages  of  tixe 
■▼erage,  die  algebraic  signs  -p-  and  —  being  emidoyed  to  in- 
diflate  the  direction  of  the  variation  from  the  mean.  An 
average  maj,  tbexefore,  advantageonsly  be  sappl«uented — 
(1)  bj  a  figure  showing  what  proportion  of  toe  members 
ftom  which  it  Is  derived  dlfl^  from  the  average  bym  rela- 
tf  Toly  small  quanU^,  and  (8)  by  figures  showing  the  maxi- 
mum and  minimum  deviations  from  the  average.  The 
meaning  of  the  term  "  relatively  small "  most  be  considered 
indspendently  in  each  Investigation.  Further  xemarks  on 
nTengeswlU  be  found  in  the  works  mentUmed  at  the  oon- 
elndon  of  this  artide. 

Priem. — ^Reference  has  already  been  made  to  tte  peculiar 
class  of  statistical  qnantities  uown  as  jn-ieet.  Fnoes  in 
their  widest  sense  include  all  figures  expressing  rtUiMof  «x- 
dfcaaga.  In  modem  soolely  the  tsnns  of  mmng»  are  al- 
ways  vrpnmtA  in  mon«y,  and  Idie  things  for  whleh  monenr 
is  exchanged  are :  (1)  concrete  entities  with  physical  attrf- 
botes,  oach  m  iron  or  wheat :  (2)  immediate  rights,  sach  as 
those  given  by  Interest-bearing  secarities  of  sJH  kinds,  by 
bills  of  exchange,  by  railway  or  steamship  contracts  to 
carry  eitiierpsssengen  or  goods,  and  by  bi^Eains  relative 
to  the  foreign  exchangee:  (3)  contingent  rights,  such  as 
those  implied  in  policies  of  Insuranoe.  All  uese  rates  of 
exchange  bdong  to  the  same  category,  whether  they  are 
fixed  wtthin  certain  limits  by  law,  as  m  the  case  of  railway 
chuges,  or  are  left  to  be  determined  1^  tlie  **  higgling  of 
the  market"  AU  these  oases  of  price  may  conceivably 
eiHne  within  the  operation  of  the  statistical  method,  but 
the  only  matter  connected  with  price  which  it  is  necessary 
to  rc^er  to  here  is  the  theory  of  Uie  fades  nuHtier. 

Max  Jftwfcn-t.— The  need  for  these  became  oonspicnoua 
dnriog  the  invertlgations  of  Tooke,  Newmarch.  and  othen 
into  the  general  cyclical  movements  of  the  prloes  of  oom- 
modiUea;  and  to  oonstruct  a  good  system  of  these  may  be 
■aid  to  be  one  of  the  highest  technical  aims  of  the  statia- 
tieat  meUxod.  In  oompiuring  the  prloes  of  diffluent  years  It 
was  aoon  observed  tb^  though  whole  groupa  of  arttdes 
■mved  npwaids  m  downwards  simoltaneoosly,  they  did  not 
mi\  move  in  the  same  proportion,  and  that  there  were  nearly 
always  cases  tn  which  isolated  artides  or  groups  of  artldes 
■KTved  in  tiie  o^osite  direction  to  tite  majority  of  artidee. 
Thm  problem  presnited  to  statistldana,  wetefore,  was  and 
kto  devlaea  statMleal  axpresricn  of  the  general  move- 


'  moit  of  prices,  in  which  all  prices  alunild  be  adequately 
represented.  The  first  rough  apprexlmation  to  the  aeslred 
result  was  attained  by  setting  down  the  peroentsges  Tepre> 
sen  ting  the  movements,  with  their  proper  algebraio  signs 
before  them,  and  adding  them  together  algemlcally.  Thn 
total  with  ito  pnmer  sli^  was  then  divided  by  the  nnmbw 
of  articles,  and  the  quotient  represented  the  movemetat  lo 
the  prices  of  the  whole  body  of  artidee  during  the  period 
under  consideration.  It  was  soui  seen,  however,  that  this 
^loeedure  was  fotally  defective,  inasmneh  as  it  trsrted  all 
ptieta  as  of  equal  weight  CSotUm  weighed  no  more  than 
pimento,  and  iron  no  more  than  tunbrellaa.  Aeootdingly 
an  improvement  was  made  in  the  procedure,  first  by  giving 
the  prices  of  several  difibrent  arndes  into  which  ootton, 
iron,  and  other  Important  oommoditles  entered,  and  only 
one  price  each  in  the  case  of  the  minor  artldes.  and  secondly 
by  fixing  on  the  price  of  some  one  article  representing  iron 
or  ootton,  and  maltiplying  it  by  some  numbei;  selected  with 
the  view  of  assigning  to  these  artides  their  proper  weigh^ 
relatively  to  eadt  other  and  to  the  rest  The  oldeetdon  to 
both  these  plans  is  the  mme, — that  the  numbers  attached  to 
the  variooa  artides  or  groups  of  artides  are  purely  arbl- 
tnuy ;  and  of  late  years  attempts  have  been  made  to  obtain 
what  may  be  oailed  natmral  index  numben,  the  most  sno- 
oessftal  so  for  being  that  of  Mr,  Bobert  Oifiien,  whose  index 
numbers  ate  obtained  from  the  declared  values  of  the  Im- 
ports or  exports  into  or  from  the  United  Kingdom  of  the 
artidee  whose  prices  are  dealt  with.  In  the  case  of  both 
Imports  and  exports  Hr.  Qiftm  worked  oat  the  proportion 
home  W  the  value  of  each  artide  to  the  total  value  for  a 
series  of  years.  Deducting  the  "  nnenumerated  "  artide^ 
a  series  oi  nombem  was  thus  obt^ned  which  could  be  used 
as  the  means  of  weighting  the  prices  of  the  artides  in  an 
investigation  of  a  movement  of  prices.  This  prooednre  la 
no  doubt  Busoeptible  of  ftirther  improvement  like  its  prede- 
cessors, but  it  IS  a  great  advance  on  the  arbitrary  systems 
of  index  numbers  employed  in  tbem. 

7%s  Detirabiliiv  of  Wsossd  UniformUg  in  Sta/bMet.— One 
of  the  most  serious  difficulties  In  connection  with  statisti- 
cal InveBtigatlona  is  the  variety  of  the  modes  in  which  pri- 
maries of  ttie  same  order  are  obtained,  as  regards  dates  and 
periods.  This  la  a  miMer  of  which  all  persons  who  have 
occasion  to  use  statistics  are  made  painfiilly  awar»from 
time  to  time.  Some  attempts  have  li^y  been  made  to  in- 
troduce more  harmony  into  the  ofilcial  statistics  of  the 
United  Kingdom,  and  some  years  ago  a  ocnnmittee  of  the 
Treasury  sat  to  inquire  into  the  matter.  The  committee 
reoeived  a  good  deal  of  evidenoe,  and  presented  a  report, 
from  which,  however,  oertain  members  of  the  committee 
dissented,  Referring  to  express  their  views  separatdy. 
The  evidenoe  will  be  fimud  very  interesting  by  all  who  wish 
to  obtiUn  an  ind^t  Into  the  geneslsof  the  omelal  statistUs 
of  the  country.  The  report  and  evMence  were  published 
in  the  June  nnmber  of  tiie  Jtmndt  of  (A«  Btatittieal  Socieff 
for  1881,  as  well  as  in  the  nsoal  offldal  form, 

Ike  ZatenMtienal  /asMnte  fl/  fitoliiNea.— The  absence  of 
nnUbrmlty  In  statlafelM  which  la  felt  in  England  is  not  so 
marked  la  finelgn  oonntrieo,  where  the  principle  of  «ea- 
ttaUxatlon  In  arrangements  of  a  political  character  is  more 
powerftal  than  it  is  here.  In  several  Oontlnental  countries 
and  in  the  United  States  there  are  stattstieal  bureaus  with 
definite  duUes  to  perfbrm.  In  the  United  Kingdom,  as  sl- 
ready  remarked,  the  nearest  approach  to  a  centaral  statiaU- 
cal  office  is  the  Oommerdal  and  Statistical  Department  of 
the  Board  of  Trade,  on  which  the  work  of  furnishing  such 
statistics  as  ate  not  deflnitdy  recognised  as  within  the  inro- 
vinceofsome  other  state  departanent  usually  fells.  Varioas 
attempts  have  been  made  to  Inteoduee  more  uniformity 
into  the  statistics  of  all  oountries.  It  was  with  this  object 
that  statistical  congresses  have  met  from  time  to  time  sfnoe 
1853.  An  endeavor  was  made  at  the  congress  hdd  In  1876  at 
Budapest  to  arrange  for  the  publication  of  a  system  of  in- 
temational  statiatios,  each  statistical  bureau  undertaking  a 
special  bianeh  of  the  suUect  The  experiment  was,  how- 
ever, foredoomed  to  be  only  a  very  partial  success,  fimt  be- 
cause all  conn  tries  were  not  then  and  are  not  yet  fbmished 
with  central  statistical  offices,  and  secondly  because  the 
work  which  fell  on  the  offices  in  existence  could  only  be 
performed  slowly,  as  the  ordinary  business  of  the  offioes 
necessarily  left  them  little  leisure  for  extra  work.  Iu  168B, 
at  the  jubilee  of  the  London  Statistical  Sodety,  a  number 
of  eminent  statistical  officials  firom  all  parts  of  the  world 
except  Oermany  were  present,  and  the  opportunity  was 
taken  to  organise  an  International  Institute  of  Statistics 
with  a  view  to  remedying  the  defects  already  ascertained 
to  exist  In  the  arrangements  made  by  the  congresses.  Hie 
only  obstacle  to  securing  a  proper  representation  of  all 
countries  was  the  absence  of  any  Qennaa  ddeffttes,  none 
of  the  ofBdal  heads  of  the  German  statistical  office  being 
allowed  to  attend, — apparently  on  political  grounds.  Since 
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(ben  aMonuwes  of  a  satisfitctorr  kind  have  been  given  to 
the  Oennan  OoTemment  (hat  taeir  aenraota  would  be  in  do 
wiqr  oommitted  to  anrooone  dii^^roved  b^^  that  Govem- 
ment  it  they  gave  their  aniitaDoe  to  the  institute,  from  the 
formation  of  which  it  is  hoped  that  much  advantage  may 
result.  For  information  as  to  the  oonstitation  and  ol^ects 
of  the  institute  reference  ntmj  be  made  to  a  paper  by  I>r.  F. 
X.  von  Neumann-Spallart  in  vol.  i.  (1886)  of  the  BvUMin  dt 
eSutUia  iRtenuOimul  de  3tatuiiqitB  (Borne,  1886J. 

Hme,  I^ris,  im-,  Lulgt  Bodio,  DaUa  Sta&lea  nei  mot  BamorU 
eotr  Xeomrmia  PottOea,  etc.  Hllan,  1860 ;  Antonio  OabagUo,  Sorta 
€  norta  Oaunle  detia  StatMea,  HiUn,  1880;  M&z  Hansbofler, 
lekt-  u.  HamUmeh  der  auanWc.  2d  ed.,  Vienna,  im ;  K.  Knles,  Die 
aiatitta  alB  mibaUtwU^  WiMeaaeliqft,  Caseel.  1850 ;  Oeorv  Mayr, 
Ote  OeKbmMgkea  im  QeKtiKhafitibeH.  Munich,  1877  (abridged 
tranaladon  la  Jovm.  StaL  aoc,  Sept.,  18SS ;  the  work  has  also  been 
tnuulated  Into  Italian  with  valuable  notes  by  O.  B.  Salvlonl, 
Turin,  1886) ;  Adolphe  Quetelet,  varlotu  wortu,  but  especially 
that  entitled  Surratmnett  le  Dtvaqppematl  de  au  AeuUt^  Emai 
4ePltvitow£briate,2TOls.,  Farts,  1»9,  and  £«ao-aimUe  Ttmryef 
PnlxSmef,  aliradv  referred  to ;  Albert  C.  F.  SchUBe.  Aw  imd 
£.Aroda«>d(iImX8rpMTabIngen,1881;  Herbert  Spcouer,  Mt- 


eipUt  qf  5!ie<ato»,  especwUr  iwn  IL  pp.  465        Adolf  Wagner, 

(W.  HO.) 

STATIUS,  PcBLnrs  PAnNius,  Roman  poefc,  lived 
from  about  45  to  96  a.d._,  so  far  as  can  be  judged  from 
mdioations  afforded  hy  hu  poems.  He  was,  to  a  great 
uteot,  boni  and  trained  to  the  profeaaion  of  a  poet. 
The  Statii  were  of  Grseoo-CampaDiaD  oivioj  and  were 
gentle,  though  impoveruhed,  and  the  umUy  reoords 
were  not  without  political  diBtinotiona,  Tht  elder 
Statins,  our  i>oet'8  father^  was  the  OrhUins  of  his  time, 
and  taoght  with  diB^iDroished  suooess  at  Naples  and 
■Rome.  Vnm  boyhood  to  age  he  proved  himself  a 
ohampioQ  in  the  poetic  toornaments  which  formed  an 
important  part  of  the  amusements  of  the  early  em- 
pire. The  younser  Statins  declares  that  his  father  was 
ID  his  time  equal  to  any  literary  task,  whether  in  prose 
or  verse.  ProbaUy  our  poet  inherited  a  modest  oom- 
petenoe  and  was  not  under  the  necessity  of  begging 
tus  bread  from  wealthy  patrons.  So  far  as  appeara  he 
never  pursued  any  occupation  but  that  of  poet,  as 
poor  an  occupation  in  those  days  as  in  ours,  if  we  may 
believe  Javenal  and  Martial.  Statins  certainly  wrote 
poems  to  order  [ws  SSvae,  i.  1,  2,  ii.  7,  and  iii.  4), 
out  there  is  no  indication  that  the  material  return 
for  Uiem  was  important  to  him.  In  his  seventh  sa- 
tire Juvenal  speaks  of  the  immense  puUic  enthusiasm 
which  attended  the  recitation  of  the  7%«6au,  when 
the  benches  **were  breaking,"  with  applause ;  but 
the  poet,  he  says,  might  have  starved  had  not  Paris, 
the  favorite  comedian  of  the  day,  bought  from  him 
the  libretto  of  a  comic  opera.  Tlua  reference 
of  Juvenal  deserves,  however,  as  litUe  to  be  accepted 
literally  as  his  misleading  allusions  to  Quintilian  in 
the  same  satire.  Of  events  in  the  life  of  Statins  we 
know  little.  He  manied  eariy  a  ^oung  widow,  for 
whom  he  expresses  tender  affection  in  some  of  the  few 
obvioualy  atnoere  verses  he  ever  wrote.  From  his  boy- 
hood he  was  victorious  in  poetic  oonteate, — many  times 
at  his  native  dty  Naples,  thrice  at  Alba,  where  he  re- 
onved  the  golden  crown  from  the  band  of  the  emperor. 
But  at  the  great  Gapitoline  competition  (probably  on 
its  third  celebration  in  94  a.d.)  Statins  failed  to  win 
(^e  aoveted  chaplet  of  oak  leaves.  No  doubt  the  ex- 
traordinary popularity  of  his  Thdxus  had  led  him  to 
regard  himself^  as  the  su^preme  poet  of  the  age,  and 
when  he  oould  not  sustain  this  reputation  in  tne  face 
of  rivals  from  all  parts  of  the  empire  he  accepted  the 
judges'  verdict  as  a  sign  that  bis  day  was  past,  and 
retired  to  Naples,  the  home  of  his  ancestors  and  of  his 
ewn  young  days.  We  still  possess  the  poem  he  ad- 
dressed to  his  wife  on  this  oocawon  (<StZr.,  iil  5).  It 
was  a  hard  task  to  overcome  her  oljieotions  to  turning 
her  back  upon  the  great  capitaL  Chiefamong  them  was 
that  which  arose  from  a  fear  lest  it  should  prove  diffi- 
cult to  find  in  Naples  a  husband  for  her  daughter  (by 
her  first  marriage;  she  had  no  children  by  Statins). 
Thae  are  hints  in  this  poem  which  naturally  lead  to 
the  surmise  that  Status  was  suffering  from  a  loss  of 
the  onperor's  favw ;  he  may  have  Telt  that  a  wcod 


from  DumiUan  would  have  won  for  htm  the  envied 
garland,  and  that  the  word  ought  to  have  been  given. 
In  the  preface  to  book  iv.  of  the  SHoae  there  is  men- 
tion of  detractors  who  hated  our  poet's  style,  and  these 
may  have  succeeded  in  indudnga  new  fashion  in  poetry 
at  court    Such  an  eclipse,  if  tt  happened,  must  have 
cut  Statins  to  the  heart  He  appears  to  hiave  relished 
thoroughly  the  r6Ie  of  court-poet    The  statement 
sometimes  made  that  the  elder  Statius  had  been  the 
emperor's  teacher,  and  bad  bestowed  many  favors  on 
him,  so  that  the  son  inherited  a  debt  of  mtitude, 
seems  to  have  no  solid  foundataon.  Stadns  lands  the 
emperor,  not  to  discharge  a  debt  but  rather  to  create 
an  obligation.   His  flattery  is  as  fiu  removed  from  the 
gentle  propitiatory  tone  oi  Quintilian  as  it  is  from  the 
course  and  crawhng  humiliation  of  Martial.    It  is  in 
the  large  extravagant  style  of  a  nature  in  itself  healthy 
and  generous,  which  has  accepted  the  theme  and  left 
somples  behmd.    In  one  or  his  prefatory  epistles 
Statins  declares  that  he  never  allowed  any  work  of  his 
to  go  forth  without  invoking  the  godheadof  the  divine 
emperor.  The  poem  on  the  eauestrian  statue  of  Domi- 
tian  set  up  on  to  the  Capitol  [SUv.,  i  1)  is  such  colos- 
sal rodomontade  that  if  the  emperor  had  had  a  grain 
of  humor  in  his  oomposiuon  he  must  have  died  of 
merriment  on  leouving  it  Statins  had  taken  the  full 
measure  «f  Domitian's  gross  taste,  and  carefully  puts 
conscience  and  nncerity  out  of  view,  lest  some  uneaoy 
twinge  should  mar  his  master's  enjoyment.  But  in  oae 
poem,  that  in  which  the  poet  pavs  bis  due  for  an  invi- 
tation to  the  innwrial  table,  we  nave  sincerity  enough. 
Statius  deariy  feels  all  the  raptures  he  expresses.  He 
longs  for  the  power  of  him  who  told  the  tale  of  Dido's 
tAnquet,  and  for  the  voice  of  him  who  sang  the  feast 
of  .Acinous,  that  he  may  give  forth  utterance  worthy 
of  the  lofty  theme.  The  poet  seemed,  he  says,  to  dine 
with  great  Jove  himself  and  to  receive  nectw  from 
G^anymede  the  cup-bearer  (an  odious  reference  to  the 
imperial  favorite  Earinus).    All  his  life  hitherto  has 
been  barren  and  profitless.   Now  only  has  he  begun  to 
live  In  truth.     0,  ruler  over  all  the  lands,  and 
mighty  father  of  the  world  which  thou  hast  oonqnersd, 
do  I,  reemnbaUt  see  thee,  thon  hope  of  all  mankind, 
and  nursling  of  all  the  gods?    Is  it  mine  to  gaie 
(turn  near  at  hand  on  thy  features,  with  the  wine-cup 
and  the  feast  beaide  me,  lohile  lam  forhiddm  to  rue  t 
The  palace  struck  on  the  poet's  fancy  like  the  very  haU 
of  heaven:  nay,  Jove  himself  marvels  at  its  beanty, 
but  is  glad  that  the  emperor  should  possess  sncfa  ah 
earthly  habitation ;  he  wilt  thus  feel  less  desire  to  seek 
his  destined  abode  among  the  immortals  in  the  skies. 
Yet  even  so  goigftons  a  palace  is  all  too  mean  for  hu 
greatness  and  too  small  lor  his  vast  presence.  "  But  it 
IS  himself,  himself,  that  my  eager  eye  has  alone  time 
to  scan.    He  is  like  a  resting  Mais  or  Bacchus  or  Al- 
ddes."   Martial  too  swore  that,  were  Jove  and  Doooi- 
tian  both  to  invite  bim  to  dinner  for  the  same  day,  he 
would  prefer  to  dine  with  the  greater  potentate  on  the 
earth.   Riny,  however,  has  sketched  for  ns  Uie  state 
dinners  of  Domitian,  where  the  coarse  contempt  of  the 
tyrant  overdonded  the  guests,  and  where  a  man  who 
still  respected  himself  had  torments  to  endure.  Mar- 
tia]  and  Statius  were  no  doubt  supreme  amone  the  im- 
perial flatterers.   Each  was  the  other's  only  seriouB 
rival.     It  is  therefore  not  surprising  that  neither 
should  breathe  the  other's  name.    Even  if  we  oonid 
by  any  stretch  excuse  the  bearing  of  Statius  towards 
Domitianj  he  could  never  be  foiviven  the  poem  entitied 
"The  HairofFUvius  Earinus,  Domitian's  Ganymede 
(SUv.^  iu.  4),  a  poem  than  which  it  would  be  hard  to 
find  a  more  repulsive  oample  of  real  poO&EfX  talent 
defiled  for  personal  ends.  Well  for  Statuu  that  he  did 
not,  like  Martial,  live  on  into  the  dajv  of  Neorva  to 
write  sorry  palinodes !   Everything  points  to  the  eon- 
elusion  that  he  did  not  survive  his  emperor — that  be 
died,  in  fact,  a  short  time  after  leaving  Kome  to  settle 
in  Naples.   Ainrt  firom  the  emperor  and  his  minions, 
the  frieodalups  of  Statins  with  mm  of  high  station 


Digitized  by 


;  Google 


STATUTE. 


48fi 


seem  to  liaTe  been  mainUuned  on  fiuriy  equal  terms. 
He  w>8  eleaily  the  poet  of  sodiet^'  in  his  day  uweU  as 
th«  poet  of  the  oonii. 

As  poet,  StRtiiu  anqaeetloiulily  shines  In  many  respects 
when  compared  with  the  other  poat-Angostans.  He  was 
born  with  exoeptionsi  tideot,  and  bis  poetic  exprmion  is, 
wi  Ui  all  its  fkalts,  richer  tai  the  whole  and  leas  forced,  more 
buoyant  and  more  felicitooB,  than  is  to  be  found  elsewhere 
in  Uie  ffilveir  AgBof  Latin  poetry.  StatioB  is  at  his  best  in 
his  oocBSiona]  venes^  the  "  OKvae,"  whicli  have  •  eharaoter 

their  own,  and  in  tiieir  beet  parts  aoharm  of  their  own. 
The  title  was  proper  to  Teises  of  t»pid  workmanship,  on 
everyday  themes.  Statins  prided  himself  on  hie  powers  of 
improvisation,  and  he  ssems  to  hara  bew  quite  equal  (o  the 
H<»atian  feat  of  dictating  two  hundred  lines  In  an  hour, 
while  standing  on  one  leg.  The  improrisatore  was  in  high 
honor  among  the  later  Greeks,  as  Cicero's  speech  for  the 
poet  Archias  Indicates;  and  the  poetie  oootests  oomnuoi  in 
the  early  empire  did  mudi  to  stliimlatit  abili^  of  tiie  kind. 
Stntlus  speaks  of  his  "  Otooe  "  (prdhee  to  book  l,j  ss  hs-ring 
"  streamed  ftom  him  under  the  InflnenceofsoddeB  inspira- 
tion, and  wiUi  a  oortain  pleasure  due  to  their  rapldi^." 
No  one  poem  occupied  more  tiian  two  days;  some  came  to 
birth  at  the  dinner  table;  many  while  the  poet's  fHend 
PoUiussat  by  hisride,andahaddeTed  at  the  audacity  of  hU 
pen  (pie&ce  to  book  iii.}.  It  is  to  this  velocity  Uiat  the 
poems  owe  their  comparative  freehiiesB  and  freedom,  along 
with  their  loose  texture  and  their  ineqaalitr.  There  are 
tliirty-two  poems,  divided  into  Ave  books,  eaon  with  a  dedi- 
eatoiy  epistle.  Oif  nearly  four  thousand  lines  which  the 
books  contain,  more  than  flve-flixths  are  hexameters.  Four 
of  the  pieces  (containing  aboat  460  lines)  are  written  In  the 
hendecasyllabic  metre,  the  "tiny  metre  of  Catullus,"  and 
there  Ls  one  Alcaic  and  one  Sapphic  ode.  But  the  poems  in 
tbese  metres  are  merely  the  experiments  of  a  poet  who 
knows  well  that  his  strength  lies  in  the  hexameter,  which 
in  hie  hands  shows  greater  freedom,  variety,  and  music  than 
it  exhibits  when  bandied  by  other  poetsof  the  Silver  I^tdn 
Age.  The  subjects  of  the  "  Silvae  "  are  very  various.  Five 
poems  are  devoted  to  flattery  of  the  emperor  and  his  favor- 
ites; hot  of  these  enough  has  already  been  said.  Six  are 
huneotatkms  for  deatiis,  or  consolations  to  survivors.  Sta- 
tins seems  to  have  fUt  a  special  pride  In  this  class  of  his 
productions ;  and  certainly,  notwithstanding  the  exoessive 
and  eonveational  empbyment  of  pretty  mythological 
pletiues,  with  other  afbctations,  he  sounds  notes  ctf  p^os 
sach  as  only  eome  ftom  the  teoe  poet.  There  are  often- 
tinies  traits  of  an  almost  modem  domesticity  in  these 
verses,  and  Statins,  the  childless,  has  here  and  there  touched 
on  the  charm  of  childhood  in  lines  for  a  parallel  to  which, 
among  the  ancients,  we  must  go,  strange  to  say,  to  his  rival 
Kajtlal.  Oneofthe(pi«e(fia,thatonPrisdllathewireofAba- 
senntns,  Domitian's  freeman  (8ih,,  v.  1),  is  fbll  of  interest 
for  the  picture  it  presents  of  the  official  activity  of  a  high 
offleer  «f  state.  Anotiier  group  of  the  "  SUvm  "  giTe  jdctur- 
eaqoe  deseripttons  of  the  villas  and  gardens  of  the  poef  s 
Manda.  In  theae  we  have  a  more  Tivid  representation 
than  elaewheie  of  the  snrronndings  amid  which  the  gran- 
dees of  the  early  empire  lived  when  they  took  up  their 
abode  in  the  oonntry.  It  was  of  these  pieces  that  Nlebohr 
thought  when  he  said  that  the  poems  of  Statins  are  charm- 
ing to  read  In  Italy.  They  exhioit,  better  even  than  Pliny's 
well-known  letters,  the  passion  of  the  rich  Bo  man  for  bo 
oonstructing  his  country  house  that  light,  air,  son,  and 
leafiige  should  subserve  his  luxury  to  the  utmost,  while 
■eiqie  was  left  for  dlntlaying  all  the  xesonroes  of  art  which 
hia  wealth  enabled  him  to  command.  As  to  the  rest  of  the 
**  aUMtf"  the  congratulatory  addresses  to  friends  are  graoe- 
ftil  but  commonplace,  nor  do  the  Jocose  pieces  call  for  spe- 
cial  mention  here.  In  the  "  Kalendae  Decembres  "  we  have 
a  striking  description  of  the  gifts  andamusementsprovided 
by  the  emperor  for  the  Roman  population  on  the  ooeasion 
of  the  Saturnalia.  In  bis  attempt  at  an  epithalamium 
(aOv^  i.  2)  Statiua  is  foroed  and  unhappy.  But  the  birthday 
ode  in  Lncan's  honor  (9Uv^  li.  7)  has,  along  with  the  accus- 
tomed exaggeration,  many  powerful  lines,  and  shows  high 
appreciation  of  preceding  lAtin  poeta.  Some  pbrasee,  such 
ma  "  the  nntaafrht  muse  of  bigh-sonled  Ennins  "  and  "  the 
lofty  passion  of  sage  Lucretius,"  are  fiuuiliar  words  with  all 
scholars.  The  ode  ends  with  a  great  picture  of  Lucan's 
spirit  rising  after  death  on  wings  of  &me  to  regions  whither 
only  powerful  souls  can  asoend,  soomftilly  snrveying  earth 
and  smiling  at  the  tomb,  or  reclining  in  EWvinm  and  sing- 
ing a  noble  strain  to  the  Fompeys  and  the  Catos  and  all  the 
"  Fhanalian  host,"  or  with  proud  tread  exploring  Tartarus 
and  listening  to  the  wsillngs  of  the  guilty,  and  gazing  at 
Nero,  pole  with  agony  as  his  mother's  avenging  torch  glit- 
tefs  before  his  eyes.  It  is  tingular  to  observe  how  thor- 
eo^y  Nero  hsdheen  struek  outof  the  Imperial  snooession 


as  recognised  at  court,  so  that  ttie^bald  Neio**to(dc  no 
umbrage  when  his  flatterer-In-chief  profimely  dealt  with 
his  predeceeeor's  name. 

The  epic  poems  of  Statius  are  less  interesting  because 
cast  in  a  commoner  mould,  but  they  deeerve  stndy  in  many 
respects.  They  are  the  product  of  long  elaboration.  Iha 
"  SIMdj*,"  which  the  poet  says  took  twelve  years  to  com- 
pose, ia  in  twelve  books,  and  has  fbr  its  theme  the  old  "  tale 
of  Thebes"— the  deadly  strife  of  the  Thebsn  biolhers. 
There  is  also  preserved  a  fragment  of  Ka"jMiUeii,"  con- 
sisting of  one  book  and  part  of  another.  In  the  weary 
length  of  these  epios  there  are  many  flowers  of  pathos  and 
many  little  flnisiied  gem-pictures,  but  the  trammels  of  tra- 
dition, the  fashionable  taste,  and  the  narrow  bars  of  edu- 
cation chock  continually  the  poet's  flight.  The  public  idea 
of  what  an  epic  poem  Ukonld  be  was  firmly  fixed,  and  Sta- 
tins would  not  have  towered  above  the  .thousand  poets  of 
his  day  in  the  estimation  of  bis  countrymen  had  he  not 
given  fall  embodiment  to  the  idea.  Not  merely  were  the 
materials  for  his  epics  prescribed  to  him  by  rigid  custom, 
but  also  to  a  great  extent  the  method  by  which  they  were 
to  be  treated.  All  he  could  do  was  to  sound  the  old  notes 
with  a  distinctive  Nm&ts  of  bis  own.  The  gods  must  needs 
wage  their  wonted  epic  strife,  and  the  men,  their  pappets, 
most  dance  at  their  nod ;  there  must  needs  be  heavenly 
messengers,  poitents,  dreams,  miracles,  single  combats, 
similes,  Homeric  and  Virgilian  ecboeo,  and  all  the  other 
paraphernalia  of  the  conventional  epic  Bat  Statlos  treats 
his  snttfeotB  with  a  boldness  and  freedom  which  contrast 
pleasingly  with  the  timid  traditionalism  of  Silius  Italicus 
and  the  stiff  scholasticism  of  Valerius  Flaccns.  The  vo- 
cabulary of  Statins  is  oonspicnously  rich,  and  he  shows 
audacity,  often  snceesBfiil,  In  the  use  of  words  and  meta- 
phors. At  the  same  time  he  carried  certain  literary  tricks 
to  an  aggravating  pitch,  in  particular  the  excessive  use  of 
alliteration,  and  tiie  misuse  of  mythological  allnslon.  The 
most  well-known  peruma  and  plaoea  are  described  by  epi- 
thets or  periphiases  dvrived  frmn  some  very  remote  omnec- 
tion  with  mytholt^,  so  that  many  passages  are  as  dark  as 
HeraclituB.  The  7%Aaii  is  badly  constructed.  The  action 
of  the  epic  is  hindered  and  stopped  by  enormous  episodes, 
one  of  which  fllls  one-slxth  of  the  poem.  Nor  had  Statins 
a  firm  grasp  or  clear  imagination  of  character.  So  trying 
are  the  late  ancient  epios  to  a  modem  reader  that  he  wbo 
tias  read  any  one  of  the  three— Statins,  Silius, and  Valerius 
(Lnean  stands  apart) — ^wiU  with  diffiralty  be  persuaded  to 
enter  on  the  other  two.  Yet«lf  he  honestiy  reads  them  all, 
he  can  hardly  fiUl  to  rank  Statius  the  highest  of  the  three 
by  a  whole  sphere. 

TbeadiUonrincffliof  the  epics  Is  dated  1470,  of  the  5lttniel472. 
Notable  editions  nnoe  tiave  oeen  those  of  BemartluB  (Antwerp, 
1696),  Qronovins  (1653),  and  Barth  (1664).  The  best  text  Is  the 
Teubner  (the  AehiOeU  and  ThAaU  by  Kohlmann,  the  atloae  by 
Baebrens).  Among  editions  of  portions  of  Statlus'H  worki,  that 
of  the  Stbxu  by  Jeremiah  HarUand.  fisllowof  Feterbouse  In  Cam- 
bridge (1728),  deserves  special  attention.  The  brilliance  and  eru- 
dition of  the  worlc  mark  him  out  as  one  of  the  best  Latin  scholars 
who  ever  lived.  A  critical  edition  of  the  TTteboiisnd  AcMUriiwas 
begun  by  O.  MQller  (1870)  but  not  completed.  The  condition  of 
Uie  text  of  the  Stivae  Is  one  of  the  most  curious  futs  in  the  his- 
tory of  ancient  literature.  Poggio  discovered  a  MS.  at  St  Gall 
and  brought  It  Into  Italy.  ThtsMS.  baii  disappeared,  but  ftom  it 
are  derived  all  our  existing  MSS. ,  except  one  of  the  birthday  ode 
to  Lucan.now  at  Florence,  and  of  the  lOtb  century.  Poutian 
collated  Polo's  US.  with  the  prinMpi,  and  the  collatiDn 
has  come  down  to  us.  and  is  the  principal  basts  of  the  text.  The 
TiSS.  of  the  epics  are  numerous,  as  was  to  be  expected  from  their 
great  popalarity  In  the  Middle  Ages,  to  which  Dante  is  witness 
(see  Pitrg.,  xxi.,  where  an  Interview  with  the  shade  of  Btatlua  li 
described  at  some  length).  (j.  s.  b.) 

STATUTE,  or  Act  of  Fariiament,  is  a  lav  made  by 
the  soyereicB  power  in  die  state,  that  is,  the  kin^ ,  m 
axid  with  the  advice  and  oonsent  of  the  lords  spintnu 
and  temporal  and  oommons  in  parliament  assembled. 
It  forms  a  part  of  the  lex  ncrtpta,  or  written  lav,  whidi 
by  English  legal  anthorities  is  used  soldy  for  statatoiy 
law,  a  sense  much  narrower  than  it  bore  in  Roman 
law.  To  make  a  statute  the  oonourrence  of  the  crown 
and  the  three  estates  of  the  realm  is  neceseary.  Thus 
a  so-called  statute  of  5  Ric.  II.  c.  5,  directed  aguost 
the  LoUards,  was  afterwards  repudiated  by  the  Com- 
mons as  passed  without  their  assent.  The  validity  of 
a  statute  was  indeed  at  times  claimed  for  ordinances 
such  aa  that  just  mentioned,  not  framed  in  accordance 
with  constitutional  rule,  and  was  actually  given  to  royal 
proclamations  by  31  Hen.  VIII.  c.  8.  But  this  Act 
was  repealed  by  1  Edw.  YL  o.  12,  and  dnoe  that  time 
nothing  but  a  statute  has  possessed  the  force  of  a 
statute,  unless  indeed  certain  rules  or  orders  depend- 
ing ultimately  for  their  sanction  upon  a  statute  msy  be 
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sud  to  have  siwh  fbnse.  Examples  of  what  may  he 
oaljed  indirect  legislatjon  of  this  kind  are  orders  in 
ooundl  (see  PaiVT  ConiroiL),  by-laws  made  under  the 
powers  of  the  PnUic  Health  A!ot,  and  rules  of  oourt 
such  as  those  made  under  the  powers  of  the  Judica- 
ture Acts  and  Acts  of  Sederunt  of  the  Court  of  See- 
aioo. 

The  hifltoiy  of  statutoiy  legislation  and  the  modem 
procedure  by  which  bills  become  statutes  are  suffi- 
ciently treated  under  Aoi  of  Fa&liaiient  and  Pa&- 
•UAMxm.  It  is  proiKwed  in  this  place  to  deal  with 
the  legal  rather  than  the  polidoal  aapeoi  of  the  subjei^ 
and  to  give  a  afaoitlist  of  some  of  the  more  important 
statutes  which  bave  been  passed  by  the  legiriature. 

The  list  of  statutes  as  at  present  existinff  begins  with 
the  Statute  of  Merton,  1235.'  Many  of  the  earlier 
statutes  are  known  by  the  names  of  the  places  at  which 
thev  were  passed,  &cr..  the  Statutes  of  Merton,  Marl- 
brioge,  Gloucester,  Westminster,  or  by  their  initial 
words,  e.  g. ,  Quia  Emptortt,  OircuniKmcU  agatu. 
The  earliest  existing  statute  roll  is  6  Edw.  I.  (the 
Statute  of  Glonoester).  After  4  Hen.  VII.  the  stat- 
ntc  roll  ceased  to  be  made  up,  and  enrolments  in 
Chancery  (first  made  in  1485)  take  its  pUoe.  Some 
of  the  Acts  prior  to  the  Statute  of  Glonoester  are  of 
qoestaonaUe  authority,  but  have  gained  leoognition 
ft  kind  of  presnipUon. 

All  statatea  were  orig^altjr  paUio,  irxespeolaTdy  of 
thdr  Bulrieot  matter.  The  diTision  into  publie  and 
private  dates  from  the  reign  of  Richard  III.  At 
present  statutes  are  of  four  kinds — public  gener^ 
Acts,  publio  local  and  personal  Acts^  private  Acts 
printed  W  the  queen's  printers,  and  private  Acts  not 
so  printed.  The  division  into  public  general  and  public 
lo<^  and  personal  rests  npon  a  resolution  or  both 
Houses  of  Pariiament  in  1798.  In  1815  a  resolution 
was  passed  in  accordance  with  which  private  Acts  are 
printed,  with  the  exoeptton  of  name,  estate,  natu- 
ralization, and  divorce  Acts.  The  last  two  are  now 
praotioally  superseded  by  the  provisions  of  the  Di- 
vorce Adi,  1857,  and  the  Naturalization  Act.  1870. 
Since  1816  it  has  been  usual  to  refer  to  publio  gen- 
eral Acta  hy  Atalne  numenls,  e.ff.t  ft  ana  6  YiaL  & 
21,  publio  local  and  personal  Acta  by  small  Roman 
numerals,  «.^.,  5  andf  6  Vict.  &  xxi.  Each  Act  is 
strictly  but  a  onapter  of  the  legislation  of  the  sestnon, 
which  is  regarded  as  composing  a  single  Act  divided 
into  chapters  for  ooovenienoe,  the  chapters  them- 
selvee  being  also  called  Acts.  The  citation  of  pre- 
vions  Acts  is  provided  for  by  13  and  14  Vict  c.  21,  { 
3.  It  is  now  usual  for  each  chapter  or  Act  to  contain 
a  short  title  by  which  it  may  be  dted,  e.g.,  the  ]^e- 
mentary  Education  Act,  1870.  Somebmes  a  series  of 
Acts  is  grouped  under  a  generic  title,  e.g.,  Uie  Mer- 
chant Shipping  Acts,  1854  to  1883.'  8  and  9  Viet  o. 
113,  {  3,  makes  evidence  the  queen's  printers'  copies 
of  private  and  local  and  peraonal  Acts.  A  private 
■Act  not  jirinted  by  the  queen's  printm  is  proved  by 
Ml  examined  copy  of  the  parliament  roH  A  pubfic 
Act  Inndfl  all  sulgeots  of  the  realm,  and  need  not  be 
l^eaded  (ezoept  where  the  law  from  motives  of  policy 
specially  provides  for  pleading  certain  A<^  as  m  Uie 
defences  of  not  guilty  by  statute,  the  Statute  of 
Frauds,  and  the  Statute  of  limitations).  A  private 
Aot  must  generally  be  pleaded,  and  does  not  as  a  rule 
bind  strangers  to  its  provisions.  Fonneriy  an  Aot  took 
effect  from  the  first  day  of  the  session  in  which  it  was 
passed.   The  hardship  caused  by  this  technical  rule 

1  Buffhead'B  edition  of  tbe  ststotoe  begliu  with  the  Uaena 
Cartft  of  1225.  But  in  the  Btrtaed  SbOuta  that  form  of  Hagna 
Cuta  which  U  now  law  appears  M  a  aUtate  of  the  rear  1297.  It 
to  oneu  known  aa  Oonfimwlio  Oartanm,  sod  to  a  recital  and  oon- 
flnnatlon  by  Edward  I. of  the  chief jproTtolona  of  John's  charter. 

■  A  abort  title  baa  been  occaaionally  giren  by  retrospection  to 
an  Act  which  did  not  originally  poaseas  it.  For  inabince.  the 
ConveyanclQK  Act.  1881,  enacta  that  the  Aot  of  6  and  6  Will.  IV.  c. 
82,  the  origlnaj  title  of  which  to  of  unwieldy  length,  may  be  cited 
for  the  flinirfl  aa  the  Statutory  Declarations  Act,  In  some 

casaa  the  title  has  been  cbannd.  Tbtuthenameof  theSumouuT 
Pioeednre  {Scotland)  Act,  Ifli,  was  ohaDoed  In  IMl  to  tbatttf  tbe 
Sommary  JmtodieUoii  Aot,  UH. 


has  been  obviated  by  33  Geo.  IIL  a  13,  b;^  which  an 
Act  takes  effect  from  the  day  on  which  it  receives  the 
royal  assent.  Where  no  other  date  is  named.  This  hu 
been  held  to  mean  the  beginniiw  of  the  day,  so  as  to 
govern  all  matters  ooourring  on  that  day.  An  Aot  can- 
not in  Uie  strict  theory  of  Engli^  law  become  obsolete 
by  disuse.  Nothing  snort  of  repeal  can  limit  its  opera- 
tion. The  law  has,  nowever,  been  interpreted  in  scnne 
recent  oases  with  somewhat  less  rigor.  In  the  case  of 
a  prosecution  for  blasphemy  in  1883  (Reg.  v.  Banisay) 
Lord  Coleridge  said,  "thcii^h  tlie  {tfinoipleB  of  law 
remain  nnchaoged,  yet  (and  it  is  one  of  the  advaatiges 
of  the  common  law)  their  applnattoo  is  to  be  tdMiiml 
with  the  changing  circumstanoes  of  the  times. "  '  Inis 
would  be  applicable  as  much  to  the  interpretation  of 
statutes  as  to  other  parts  of  the  common  law.  The 
tide,  preamble,  and  marginal  notes  are  st  rictly  no  part 
of  a  statute,  thongh  they  may  at  times  ud  in  its  inteiv 
pretation. 

Besides  the  fourfold  division  above  mentioned, 
statutes  are  oilen  classed  according  to  their  subject- 
matter,  as  perpetual  and  temporarv,  penal  and  beneS- 
cia],  imperative  and  directoiTj  enabling  and  disabUng. 
Tenrnoraiy  Acts  are  those  whioh  expire  at  a  date  fixed 
in  the  Act  itself.  Thus  the  Army  Act  is  passed 
annualhr  and  continues  for  a  year ;  the  BaUot  Act  1872, 
expireu  at  the  end  of  1880,  and  the  Begnlation  of  Rul- 
ways  Act,  1873,  at  the  end  of  five  years.  By  means 
<^  these  temporary  Acts  experimental  legislatioQ  is 
rendered  possible  in  many  cases  when  the  success  of  a 
new  departure  in  l^iislation  is  doobtihl.  In  every 
session  an  Expiring  Laws  Continuance  Aot  is  passed 
for  the  purpose  oi  continuing  (generally  for  a  year)  a 
considerable  number  of  these  temporary  Acts.  B^  48 
Geo.  III.  a  106  a  continuing  Act  is  to  take  effect  nom 
the  date  of  the  expiration  of  a  tempcnary  Act^  where 
a  biH  for  oontinuing  the  temporary  Aot  b  in  parliament, 
even  though  it  be  not  actually  passed  before  the  date 
of  the  expiration. 

Penal  Acts  are  those  which  impose  a  new  disabili^, 
beneficial  those  which  confer  a  new  fWvor.  An  impm- 
tive  statute  (often  negative  or  prohibitory  in  ita  terms) 
makes  a  oattun  act  or  omisnon  abaolately  neoeasuy, 
and  snljeotB  a  oootravmition  of  its  provirifHis  to  a 
penalty.  A  direotory  statute  (generally  affirmative  in 
Its  terms)  reoommends  a  certain  act  or  omission,  bat 
imposes  no  penalty  on  non-observuioeof  its  pxDvimoo& 
To  determine  whether  an  Act  is  imperative  or  direetiny 
the  Act  itself  must  be  kwked  at,  and  many  nice  qae»> 
tions  have  arisen  on  the  ^tf^oadon  of  the  nile  or  law 
to  a  particular  case. 

ElnaUing  statutes  are  those  which  enlaifie  the  com- 
mon laWj  while  disabling  statutes  restrict  it  His 
division  is  to  some  extent  coincident  with  tliat  into 
beneficial  and  penal  Declaratory  statutes,  or  those 
ampiv  in  affirmance  of  the  common  law,  were  at  om 
penoa  not  uncommon,  but  they  are  now  praodajnT 
unknown.  The  Statate  of  IVsasons  of  Edwwd  lH 
is  an  example  of  sodi  a  statute.  Statutes  are  Bome- 
times  passed  in  order  to  overrule  specific  decieions  of 
the  courts.  Examples  are  the  Factors  Act,  1877,  the 
Territorial  Waters  Jurisdiction  Act,  1878,  the  Sale  of 
Food  and  Drugs  Act,  1879. 

The  oonstruction  or  interpretation  of  statutd 
depends  partly  on  the  common  law,  partly  on  statute 
The  main  rules  of  the  common  law,  as  gathered  from 
tJie  best  authorities,  are  these  :  (1 )  Statutes  are  to  be 
construed,  not  according  to  their  mere  letter,  but 
aooording  to  the  intent  and  olgeot  with  which  th^ 
were  mMe.  (2)  The  relation  of  the  statute  to  the 
common  law  is  to  be  oonndered.  In  the  words  of  the 
resolution  of  the  Court  of  £xohequer  in  Heydon's 
Case,  3  cube's  Rtp. ,  7,  the  points  for  oonMderatioD 
are:  "I.  What  was  the  oommon  lav  before  the  mak- 

*  Th  to  opinion  carriea  out  to  a  oertaln  extent  the  Tiew  of  LaelWi 
who  In  Article  7ft  of  hto  OfcwiHn*  code  Keomnended  the  dele^ 
mtnation  of  Acta  of  the  tegidatan  by  ettaxioD  of  time  after  a 
hnndted  yean  flrom  their  enaebnaot 
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ing  of  the  Actf  2.  What  was  the  mischief  and  defect 
against  which  the  common  law  did  not  provide?  3. 
What  remedy  the  parliament  hath  resolved  and 
appointed  to  cure  the  disease  of  the  Commonwealth? 
4.  The  true  reason  of  the  remedy. "  (3)  Beneficial  or 
remedial  statutes  are  to  be  liberally,  penal  more 
strictly,  construed.  (4)  Other  statutes  in  pari  mate- 
ria are  to  be  taken  into  consideration.  {5)  A  statute 
which  treats  of  persons  of  inferior  rank, cannot  by 
general  words  be  extended  to  those  of  superior  rank. 
(6)  A  statute  does  not  bind  the  crown,  unless  it  be 
named  therein.  (7)  Where  the  provision  of  a  statute 
is  general,  everytbjjag  Deceesary  to  make  such  provis- 
ion effectual  is  implied.  (8)  A  later  statute  repeals  an 
earUer,  as  far  as  the  two  are  repugnant,  but,  if  they 
may  stand  together,  repeal  will  not  be  prraumed.  (9) 
There  is  a  presumption  against  creation  of  new  or 
ousting  <^  existing  jurisdictions,  against  impairing 
obligations,  against  retrospective  effect,  against  vio- 
lation of  international  law,  against  monopoBes,  and  in 
general  against  what  is  inconvenient  or  unreasonable. 
(10)  If  a  statute  inflicts  a  penalty,  the  penalty  implies 
a  prohibition  of  the  act  or  omission  for  which  the 
penalty  is  imposed.  Whether  the  remedy  given  by 
statute  is  the  only  one  depends  on  the  words  of  the 
particular  Act.  In  some  cases  an  action  or  an  indict- 
ment will  lie;  in  others  the  statutory  remedy,  gener- 
ally summary,  takes  the  place  of  the  common  law  rem- 
edy. In  some  few  instances  the  courts  have  construed 
the  impoidtioa  ai  a  penalty  as  operating  not  to  invali- 
date a  contract  but  to  create  a  tax  upon  non-compU- 
anoe  with  the  terms  of  the  statute.  What  may  be 
called  the  statutory  rules  of  construction  provide, 
inter  alia,  that  any  Act  referring  to  England  includes 
Wales  and  Berwidc-upon-Tweed  (20  Geo.  II.  c.  42), 
and  that  all  words  importing  the  masculine  ^nder 
shall  be  taken  to  include  females,  and  the  singular  to 
include  the  plural  and  the  plural  the  singular  (13  & 
14  '^^ct  c.  S  4).  The  same  Act  further  provides 
tiiat,  where  any  Act  repealing  in  whole  or  in  part  any 
fonner  Act  is  itself  repealed,  such  last  repeal  shall 
not  revive  the  Act  or  provisions  before  repealed  un- 
less words  be  added  to  that  effect  (§5),  and  that, 
wherever  any  Act  shall  be  made  repealing  in  whole  or 
in  part  any  former  Act  and  substituting^  some  provis- 
imtor  provisions  instead  of  the  provision  or  prons- 
kma  repealed,  such  provision  or  provisions  so  repealed 
ahall  remain  in  force  until  the  substituted  provision 
or  providcois  shall  come  into  operation  by  force  of 
the  last  Act  ($  Numerous  interpretations  of  par- 
ticular words  are  ocmtained  in  Acts  of  Parliament, 
either  genera],  as  "month,"  "county,"  "land,"  and 
ether  words  in  13  and  14  Vict  c.  31,  §  4,  or  for  the 
purposes  of  the  Act,  as  "settlement"  for  the  pur- 
poaee  of  the  Settled  Land  Act,  1882. 

The  earlier  Acts  are  generally  simple  in  character 
and  language,  and  comparatively  few  in  number.  At 

risent  the  numberpa^ed  every  session  ia  enormous: 
the  session  of  ISSo  it  was  80  general  and  190  local 
and  personal  Acts.  Without  gcong  as  fAr  as  to  con- 
cede with  an  eminent  lejgal  auth<mty  that  of  such 
legislation  three-fburths  is  unnecessary  and  the  other 
fourth  is  mischievous,  it  may  be  admitted  that  the 
immense  iibraiy  of  the  statutes  would  be  but  a  track- 
less desert  without  trustworthy  guides.  Revision  of 
the  statutes  was  evidently  regarded  by  the  legislature 
as  desirable  as  eiu-ly  as  1663  (see  the  preamble  to  5 
Elis.  e.  4).  It  was  demuided  a  petitimi  of  the 
Commons  in  1010.  Both  Coke  and  Bacon  were  em- 
oloyed  for  some  time  db  a  commisidon  for  revision. 
At  times  Consolidation  Acts  in  the  nature  of  digests 
of  law  (generally  amending  as  well  as  oonsolidatii^) 
wer^  passed,  such  as  the  Merchant  Shipping  Act, 
1^4)  and  the  CMminal  Law  Consolidation  Acts  of 
1861,  The  most  important  action,  however,  was  the 
i  nomination  of  a  revision  committee  by  Lord  C:!hanoel- 
kx>  Calnis  in  18^  the  inactical  result  of  which  has 
been  the  issue  of  an  edition  of  the  Kevisttd  Statutes 
In  elg^taen  Tohimes,  bringing  the  revision  <rf  statute 


law  down  to  1878.  This  edition  is  of  course  subject 
to  the  disadvantage  that  it  becomes  less  accurate 
every  year  as  new  legislation  appears.  An  index  to 
the  statutes  which  are  still  law  is  published  about 
every  three  years  by  the  CTouncil  of  Law  Reporting. 

The  principal  statutes  may  be  classified  under  va- 
rious heads  according  to  the  matter  with  which  they 
deal.  It  should  be  remembered  at  the  same  time 
that  many  of  them — Magna  Carta,  for  example, — 
might  fall  with  equal  correctness  imder  more  than 
one  head.  A  division,  convenient,  if  not  exhaustive, 
would  be  into  historical,  constitutional,  legal  and 
social. 

Historical. — Under  this  head  would  come  those 
Acts  which  to  a  greater  or  leas  extent  nuu^  import- 
ant epochs  in  the  national  Wabary,  such  as  the  Stat- 
ute of  Rhuddlan,  the  Acts  of  Union  defining  the  rela- 
tions of  Wales,  Scotland  and  Ireland  to  England,  the 
Act  of  Settlement,  the  Stamp  Act  of  1766 — the  prox- 
imate cause  of  the  revolt  of  me  American  colomes, — 
the  Acts  abolishing  the  slave  trade  and  the  com  laws, 
and  those  defining  the  position  of  dependencies,  such 
as  the  Act  for  the  Better  Qovernment  of  India,  1858, 
and  the  British  North  America  Act,  1867. 

ConatitutionaL—Th'b  principal  Acts  of  this  class 
would  be  Magna  Carta,  the  stotntee  Z>e  Tallagio 
non  Coneedendo  and  I)e  Pt€erog<Uiva  Segia  and 
tiiose  dealing  with  mortmain  and  treason,  the  Peti- 
tion of  Right,  the  Bill  of  Rights,  the  Septennial  Act, 
the  Royal  Marriage  Act,  the  Mutiny,  Militia,  Naval 
Discipline,  and  Foreign  enlistment  Acts,  and  the 
Acts  affecting  the  parOamentary  franchise  from  the 
time  of  Henry  VI.  to  the  Redistribution  of  Beats 
Act,  1888.  Under  this  head  too  might  be  placed  the 
numerona  Acts  dealing  with  the  qnestiiHi  of  religion. 
Some  of  the  more  interesting  of  inese  are  the  Artic- 
uli  Cleri,  the  Statutes  of  Provisors,  the  Acts  of 
Henry  VIII.  abolishing  monasteries,  the  Acts  of 
Supremacy  and  Uniformity  of  Henry  VIII.,  Eliza- 
bem,  and  Charles  II.,  the  Toleration,  (Catholic 
Emancipation,  Tithe  Commutation,  Church  Disci- 
pline, Public  Worship  Regulation,  Iriab  Church, 
and  Scottish  Patronage  Abolition  Acts. 

Legal.— The  most  important  of  this  class  are  per- 
haps the  Statutes  of  Quia  Emptorea  and  De  Donia, 
the  Statutes  of  Uses  and  of  Wills,  the  Statutes  of 
Limitation,  the  Statute  of  Frauds  and  its  amend- 
ments, the  Fines  and  Recoveries  Act,  the  Convey- 
ancing, Settled  Land  and  Settled  Estates,  and  Mar- 
ried Women's  Proper^  Acts,  and  the  Acts  for  the 
amendment  of  procedure,  e.  g.,  the  Chancery  Amend- 
ment, Common  Law  Procedure,  Judicature,  and 
Apellate  Jurisdiction  Acts. 

jS'octa!— Social  legislation  (other  thui  mete  sumpt- 
uary laws)  is  of  ctmparativen'  modem  introductimi. 
Among  earlier  instances  are  the  Statutes  ot  Laborers 
of  Edward  III.  and  the  Poor  Law  of  Elizabeth. 
More  modem  examples  are  the  Factoiy,  Public 
Health  and  Artisans'  Dwellings  Act,  and,  perhaps 
neatest  of  all  the  Education  Acts.  Beside  these 
&ere  are  the  Acts  dealing  with  patent,  copjri^ht, 
summary  jurisdiction,  friendly  and  ouilding  societies, 
trades  unions,  savings  banks,  theatres,  commons 
preservation,  and  agricultural  holdings.  Acts  which 
have  trade  for  their  special  object  are  the  Bank  Char- 
ter. Merchant  Shipping,  Bills  of  Lading,  BiUs  of  Ex- 
change, Giuased  Cheques,  Factors,  Stamp,  Uoenaing, 
Bankruptcy,  and  Trade  Marl»  Acts. 

The  chief  editions  of  the  statutes  are  the  Statutes 
of  the  Realm  printed  by  the  queen's  printers, 
Ruff  head's  and  the  fine  edition  issued  from 
1810  to  1824  in  pursuance  of  an  address  from 
the  House  of  Commons  to  George  III.  The  safest 
authority  is  of  course  the  Bevised  Statutes. 
Chitty's  collection  of  statutes  <rf  practical  utility 
is  a  useful  compilati<Hi.  Among  the  eariier  wc«ks 
on  stotnte  law  may  be  mentioned  the  readings 
on  statutes  by  great  lawyers,  such  as  the  second 
volume  0^  Cote's  Institutes,  Bacon's  Beading 
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on  fA«  Statute  of  U$et^  6amDgtoD*B  Ohtervatkmt  o» 
the  more  .Axdent  StattUa  fnm  Moffna  Carta  to  the 
21  Jae.  LcV  (Mh  ed.  1790),  and  the  Inttodootioii 
to  BhckatMie'a  Commentanm.  Among  the  hter 
works  an  the  tnatiBee  of  Bwarria  (2d  ed.  1848)  and 
Sir  P.  B.  Uaxwell  (2d<ed.  1883)  on  the  interpietation 
of  statutes,  and  Sir  H.  ThriDg|s  BraetUat  Legida- 
tioru  or  the  OompoeAhn  and  Jjanguetge  ^  Aet$  qf 
I^iniament. 

fiMfand.— The  statatea  of  the  SoottiBh  perUament  before 
the  UnioQ  dUfered  from  the  EnglUh  statates  in  two  impor- 
tMit  respects, — tliey  were  puaed  bjr  the  estates  of  the  king- 
dom lit^K  together  and  not  in  Mparate  HonaeiLaad  tstKO. 
1367 to  1690  they  were  dlMOMed  only  after  pieJiminary  ooa- 
■identiai  bfthe  Lords  of  Artfolca.  An  Act  of  the  Boottish 
parliaoMnt  mxr  in  certain  eases  oease  to  be  binding  by 
desnrtade.  "  To  bring  an  Act  of  Parliament  like  those  we 
are  deling  with"  (iA,theSabbath  Profanation  Acta)  "into 
what  b  owed  In  Seotoh  law  the  oonditiou  of  dflSQetade,  it 
most  be  shown  that  the  offence  prohibited  la  not  only  prac- 
ticed withoat  being  checked,  bat  ia  no  longer  oonnideied  or 
dealt  with  in  this  country  as  an  offence  wiinst  law  "  (Lord 
Jvstice  Oeneral  Ini^fa  In  Bate's  Oase,  1  Oow^t  Btp^  486). 
Acts  of  the  Imperial  paiUament  pasMd  slnee  the  Union  ex- 
tend in  general  to  Sootlaad,  nnlees  tiiat  eoanfery  be  ezeliided 
fVom  their  operation  by  express  terms  or  neoessary  impli- 
cation. 

/rtfloiwl.— Originally  the  lord  deputy  appean  to  have  held 
parliaments  at  his  option,  and  tneir  Acts  were  the  only 
statutory  law  which  applied  to  Ixtiand,  except  as  far  as  Ju- 
diolal  decisioDs  had  from  motiTes  of  policy  extended  to  that 
country  the  ohIIgatt(m  of  English  statates.  In  1496  the  Act 
of  the  Irish  parliament  known  as  Poynlng's  Law  or  the 
Statute  of  Drogfaeda  enacted  that  all  statutes  lately  made 
in  England  be  deemed  good  and  eflSBotnal  in  Ireland.  This 
was  construed  to  mean  that  all  statutes  made  In  England 
prior  to  the  18  Hen.  VIL  were  ralld  in  Ireland,  but  none 
of  later  date  were  to  have  any  operation  unlets  Ireland 
were  specially  named  therein  or  onless  adopted  by  the  Irish 
parliament  (as  was  done,  for  instance,  by  Velverton's  Aot, 
81  and  2S  Oeo.  IIL  c  48, 1.) .  Another  article  of  Payning's 
Law  secared  an  fnitiative  of  legishition  to  the  English  privy 
ooancil,  the  Irish  parliament  having  simply  a  power  of  ac- 
ceptance or  r^ectlon  of  proposed  l^cislatlon.  The  power  of 
the  parliunent  of  Great  Britein  to  make  laws  to  bind  the 
people  of  Ireland  was  declared  by  6  Geo.  I.  c  6.  This  Aot 
and  the  article  of  Poynlng's  Imw  were  repealed  in  1782,  and 
the  short-lived  independence  of  the  parliament  of  Ireland 
was  recognized  by  23  Oeo.  IIL  e.  28.  The  application  of 
Acts  passed  since  the  Union  is  the  same  as  la  the  case  of 
Scotland. 

CMmfet  and  D^faidmeisi.—ABU  of  the  Imperial  parlia- 
ment do  not  extend  to  the  Isle  of  Ifan,  the  CSiannel  Islands, 
or  the  colonies,  unless  they  are  specially  named  tiierein. 
By  28  and  2B  Tict.  c  63  any  coloniai  law  repugnant  to  the 
pnrriaioiia  of  way  Aet  at  ntrllaaient  extending  to  the  ool- 
oay  Ii  void  to  the  Krtent  of  such  repugnancy,  and  ao  colo- 
nial law  is  to  be  void  by  repugnancy  to  the  law  of  England 
nnlees  it  be  repugnant  to  such  an  Act  of  Parliament,  For 
colonies  without  representatlTe  leglsUtBres  the  crown  usu- 
ally legislates,  snUect  to  the  consent  of  parilMnent  in  par- 
tieolaroasee.  Forinstanee,itwaBtbeopinioDof thejndicial 
committee  of  the  privy  ooancil  in  l^S  that  a  cession  of 
British  territory  in  India  to  a  native  state  woold  probably 
heed  the  concarretace  <tf  the  imperial  parliament  (Dam- 
odhar  Gordfaaa  «.  Deoram  Kapjli  Xow  1  AppttU  Quu, 
S3S). 

Umttd  8tate».'~By  the  oonstitations  of  many  States  Eng- 
lish statute  law,  as  it  existed  at  the  Ume  of  the  separation 
from  England,  and  as  far  as  it  is  ap^icable,  has  been 
fcdopted  as  part  of  the  law  of  the  States.  The  United  States 
and  the  S^te  are  not  bound  by  an  Act  of  Congress,  or  a 
State  lav,  onless  specially  named.  The  States  l^ilslate  for 
themselves  within  the  limits  of  their  own  constitution  and 
that  of  the  United  States.'  Here  appears  the  striking  dif- 
ference between  the  binding  force  of  a  statute  of  the  United 
Kingdom  and  an  Act  passed  by  congress  or  a  State  legisla- 
ture. In  the  United  Kingdom  parfiamNit  is  supreme;  la 
the  United  States  an  Act  is  only  of  authority  if  It  ia  in  ac- 

>  ["  Tbia  ConsUtution,  and  the  laws  of  the  nolted  States  whlcb 
itaall  be  made  In  purenance  thereof,  and  all  treaties  made,  or 
which  ihaU  be  made,  under  the  aatborltyof  the  United  States, 
shall  be  the  supreme  law  of  the  laud ;  and  the  Judges  in  every 
State  shall  be  bound  thereby,  anrthlng  In  the  constitution  or  laws 
of  any  State  to  the  contrary  notwithatandlng,"— 17.  S,  OondtUttion, 
Article  VI.  The  several  States  have  supreme  jarisdlotloQ,  each 
within  its  own  boundaries,  over  all  matten  not  expressly  dele- 
fatad  to  (be  Vnlted  Stales  by  the  Constitution  thereof.-^iL  Ed.] 


cordaooe  vrith  the  constitation.  The  oonrts  may  declare 
an  Act  void  if  It  contravene  the  constitation  of  the  United 
States  or  of  a  State,  so  that  practically  tiie  Supreme  Cooit 
of  the  United  States  is  the  ultimate  legislative  authority. 
Examples  of  reoent  cases  where  the  coostitotionality  of  sn 
Act  has  been  contested  will  be  fooad  ander  Patibut  and 
PKnni.saB.  The  restrictions  noon  iegislatioo  contained 
in  the  oonstitation  of  the  United  States  provide  against  the 
suspension  of  the  writ  of  habeas  corpus  except  in  case  of 
rebellion  or  Invasion,  the  rassing  of  a  bill  of  attainder  oi 
«sjNM(/uAt  law,  the  imposition  of  capitation  or  other  direct 
tax,  niUesB  in  aooordauoe  with  a  previous  article  of  the  oon- 
stitation, or  of  a  tax  or  du^  on  exports,  the  preference  of 
the  ports  of  one  ^te  over  tiiose  of  another,  the  drawing 
of  money  itosa  the  treasniy  exorat  by  ai^iropriations  made 
by  htw,  aadthegraDtof  atltleof  nobili^.  Theameaded 
eonsUtatiat  contains  ftarther  limitations,  the  taking 
of  private  proper^  for  public  use  without  just  oompeim- 
tion,  and  the  abridging  of  the  right  of  citizens  on  aocoaut 
of  race,  color,  or  prevltms  eonditioo  of  swvltade.  State  leg- 
islation is  limited  by  }  10:  "NoStateahmll  make 

anything  but  gold  and  silver  coin  a  tender  in  payment  of 
debts,  MM  any  bill  of  atti^nder,'  ex  putt  faeto  law,  or  law 
impairing  the  obligation  of  contracts,  or  grant  any  tiUe  of 
nobility."  The  section  forther  fi>rbids  imposition  of  duties 
on  imports  or  exports,  or  any  daty  of  tonnage,  withoat  con- 
sent of  congress.  State  eonstltau<HU  often  contain  flirther 
restrictions ;  among  the  more  usual  are  provisions  against 
laws  with  a  retnN^BCtive  operation,  or  impairing  the  obli- 
gation of  contracts,  or  dealing  wiUi  more  than  one  suUect 
to  be  expressed  in  the  title.  The  time  when  a  rtatnte  Is  t» 
take  ^ect  after  its  passage  is  often  fixed  by  State  oonstita- 
tiooB.  He  statates  of  the  United  States  were  revised  un- 
der the  powers*^  an  Act  of  Congress  passed  in  1874  (sess-i. 
c.  333;,  and  the  volame  of  Rnimd  Statutes  (frequently 
amended  since)  was  issued  on  FebroaryS^  1875,  Uanyof 
the  States  have  also  issaed  revised  editionqof  their  statutes. 
The  roles  of  oonstructioa  are  in  general  agreement  with 
those  adopted  in  England.   See  Sedgwick,  Statulorf  Lam. 

Intentahonal  Law.—The  term  atatnte  Is  used  by  Intema- 
tltmal  jurists  and  civilians  to  denote  the  whole  body  of  the 
muntoipal  law  of  (be  state.  In  this  sense,  statates  are  either 
real,  personal,  or  mixed.  A  real  statute  is  that  part  ei  the 
law  which  deals  directly  with  property,  whether  movable 
or  immovable.  A  perBonal  statute  has  for  its  oh}ect  a  per- 
son, and  deals  with  qnestions  of  status,  such  as  marriage, 
legitimacy,  or  infancy.  A  mixed  statute  affects  both  prop- 
erty and  person,  or,  according  to  some  authorities,  it  deals 
wiUi  acts  and  obHgations.  Personal  statutes  are  of  nniver- 
sal  i^lidity ;  real  Estates  have  no  extra- territoral  authority. 
Tiie  determination  of  the  class  under  which  a  particular 
law  ought  to  fall  is  one  of  great  difficultj,  and  one  In  whM 
then  to  often  a  conflict  ot  leg^  (ndniML  On  the  irtule, 
the  dlvMon  mppem  to  have  ereatea  more  dtSkealtfci  tlian 
it  has  solved,  and  it  Is  rHeoted  by  Savigny  as  nasatisfaetory. 
See  Story,  Omjtia  of  Zsw^  lit-18 ;  PhiUImore,  /aisno- 
tional  Lam,  vol.  iv.  ch.  xvL  ( J.  WtO 

STATUTE  MERCHANT  and  STATUTE  STA- 
PLE were  two  old  forma  of  secority,  long  obeolete  in 
practice,  though  references  to  them  still  occur  in  some 
modem  statutes.  Thev  were  originally  permitted  only 
among  traders  for  the  benefit  of  commerce,  but  after- 
wards extended  by  23  Henir  VUL  c.  6  to  all  snl^ects, 
whether  traders  or  not  The  creditor  under  either 
form  of  secority  was  allowed  to  seise  the  goods  and 
hold  the  lands  of  a  defaulting  debtor  nnUl  satisfaction 
of  his  debt  While  he  held  the  lands  he  was  termed 
tenant  by  statute  merchant  or  hy  statote  staple.  In 
addition  to  the  loss  of  his  goods  and  lands  die  debtor 
ma  liaUe  to  be  impnsoned. 

STAUNTON,  a  city  of  the  United  States,  the 
oouoty-seat  of  Au^^ta  county,  Virginia,  lies  at  the 
foot  of  the  Blue  Ridge  Mountains,  on  the  Lewis  OreeL 
(a  tributary  of  the  Shenandoah),  136  miles  west- 
northwest  of  Richmond.  It  is  the  seat  of  the  State 
lunatic  asvlum  and  of  the  State  institution  for  the 
deaf  and  dumb  and  blind,  and  has  besides  an  nnusoal 
number  of  important  edocatjonal  eataUishments. 
Iron-works,  planin|;-miUB,  and  floor-mills  represent 
the  manufad:uring  interest  The  population  was  5120 
in  1870  and  6664  in  1880. 

STAUNTON,  HowABD  (1810-1874),  Shakespear- 
ean scholar  and  writer  on  eheis,  was  born  about  ISIO. 
He  was  educated  at  Eton  and  Oxford,  but  left  the 
university  withoat  taking  a  d^ree,  and  settled  u 
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LoQdoD,  devodiiff  much  of  his  stteDttoD  to  t^e  study 
of  the  Enf^h  (Wimatists  of  the  ElisabethaD  nge.  In 
ooi^nnction  with  this  he  slso  took  a  Kreat  interest  in 
the  stage,  and  as  an  amateur  once  pniyed  Lorenzo  to 
Uie  Shylook  of  Edmund  Kean.  Between  1857  and 
1860  he  edited  in  monthly  parts  an  edition  of  Shake- 
speare publbhed  by  Boutlei^e,  which  has  been  several 
times  reissued,  and  must  be  ranked  as  superior,  as 
regards  both  text  and  notes,  to  any  previously  pub- 
lished. His  skill  as  a  Shakespearean  commentator, 
oomtNUung  in  a  remarkable  degree  the  aeuten^  and 
oaution  which  qualified  him  to  exod  in  chess,  and 
disondimd  to  tare  perfection  by  a  thorough  mastery 
of  the  fiteiataie  of  the  period,  is  still  more  strikingly 
shown  in  his  papers  in  the  Athenmim  on  "  Unsns- 
peoted  CoTrnptions  of  Shakespeare's  Text,"  com- 
menced in  October,  1872.  These  formed  part  of  the 
materials  intended  to  be  made  use  of  in  an  improved 
edition  of  Shakespeare's  works  which  he  proposed  to 
prepare,  but  which  for  a  variety  of  reasons  was  never 

gablished.  In  1864  he  published  a  facsimile  of  the 
hakespeare  folio  of  1623,  and  a  finely  illustiated 
work  entitled  Memoriali  of  Shakespeare.  He  was  also 
the  author  of  the  Great  JSckools  of  England, — an 
Accatmt  of  the  FoujuiaHon,  Endowments^  and  Dis- 
eqiUne  of  the  Chi^  Seminaries  of  Learning  in  Eng- 
landt  1865.  An  account  of  his  career  as  a  cheas-player, 
mad  a  notice  of  his  chief  publications  on  the  game, 
win  be  found  nnder  the  heading  Chbss  (vol.  v.  pp. 
522,  524).   He  died  in  London,  22d  June,  1874. 

STAY  ANGER,  a  seaport  town  of  Norway,  the 
administrative  oentre  of  an  * '  amt "  of  the  same  name 
(population  114,164  in  1876)  is  situated  on  the  vest 
eoast,  on  the  south  side  of  a  beautiful  fjord,  about  127 
miles  northwest  of  Christiansand.  A  railway  to  con- 
nect Stavanger  with  Ghristiania  has  been  planned,  but 
as  yet  only  the  terminal  portions  have  been  oou- 
structed,  the  Stavanger  portion,  which  runs  south  to 
Ekersttnd  for  47  miles,  being  opened  in  1878.  The 
town  is  for  the  most  part  a  collection  of  narrow  and 
irr^lar  streets,  but  agns  of  the  wealdi  acquired  by 
its  shipmn^  trade  and  herring  fishery  appear  in  the 
well-buut  8t<Hie  houses  erected  since  the  great  fire  of 
1860.  In  1884,  314  vessels  (70,006  tons)  entered  the 
harbor,  and  267  (57,479  tons)  cleared.  Though  the 
bishop  s  see  was  removed  from  Stavanger  to  Chris- 
tiansand in  1685,  the  old  oathedraJ  of  St  Swithun's, 
founded  by  the  English  bishop  Reinald  in  the  end  of 
the  11th  century,  and  rebuilt  after  being  burned  down 
in  1272,  still  remains,  and  next  to  the  cathedral  of 
Troodhjism,  is  the  most  interesting  piece  of  GK>thic 
anhitecture  in  Norway.  The  old  episcopal  tmlaoe  of 
Kongsgaard  is  now  a  Latin  school  The  communal 
hospital  is  an  important  institution.  The  town  dates 
fitom  the  8th  or  9th  century  and  became  the  seat  of  a 
bishopric  in  the  13th.  In  ISOl  the  population  of  Stav- 
juigar  was  only  2500  ;  by  1855  it  was  12,000,  and  by 
1875  20  350  * 

fflf  A^^ROPOL,  a  govenunent  of  Northern  Caa- 
caM,  Russia,  having  an  area  of  26,530  square  miles, 
and  a  population  (rapidly  increasing  by  nussian  im- 
migration) last  returned  at  637,893.  It  is  bounded 
1^  Astrakhan  and  the  province  of  the  Don  Cossacks 
on  the  N.,  Kubafi  on  the  W.,  Terek  on  the  S.,  and 
the  Caspian  Sea  on  the  E.,  occupying  the  eastern 
part  of  we  broad  plains  and  steppes  which  fringe  t^e 
mmn  chain  of  Caucasus  [q.v.)  on  the  north.  In  the 
weetem  part  of  the  government  a  broad  undulating 
swelling,  ranging  fVom  1500  to  2000  feet  above  sea- 
Sev^  extends  northwards  from  the  central  mountun 
chain ;  in  the  southern  part  of  this  swelling,  in  the 
▼ioinity  of  I^atigoiak,  tnere  is  a  group  of  sixteen 
moontains,  2800  to  4600  feet  in  hoght— the  Beshtau. 
— wbiohr  aa  shown  by  AUob^  ought  to  be  oonndered 
as  a  pwphyritie  upheaval  which  tof^  phce  at  a  point 

^^^^^UKOe  popotatlon  wm  njm.  Atrnmadi  dc  fioOa  for 


where  the  two  predominant  directions  in  Cancasni 
(southwest  to  northeast  and  southeast  to  northwest) 
meet  Northward  and  eastward  of  the  above  plateau 
are  extensive  steppes,  from  400  to  200  feet  above  the 
sea,  having  gentle  slopes  both  to  the  north  (to  the 
depression  of  the  Manytoh)  and  to  the  east  (towards 
the  low  and  dry  steppes  of  the  Caspian  littoral).  The 
geological  structure  of  Stavropol  is  most  interesting. 
The  mountains  in  the  soothern  parts  of  Pyatigorsk 
consist  of  traohytio  porphyries  and  volcanic  rocks. 
Numberless  hot  mineral  springs  (see  PrATiooBSK) 
occur  in  this  group,  and  earthquakes  are  most  common 
in  the  region.  A  looad  belt  of  Miocene  depouts,  rep- 
resented p^  the  steppe  limestone"  with  Maeira 
podoUca,  girdles  the  hilly  tracts,  atteiuing  a  breadth 
of  4^  miles  or  rather  more ;  while  the  remainder  of 
the  steppes,  which  gently  slope  towuds  the  Man^tch 
and  the  Caspian,  are  occupied  by  ^  Post-Tertiaiy 
Caspian  formation  (loess). 

Stavropol  is  chiefly  watered  by  the  Kuma  and  its 
tributaries  (Podkumok,  Karamyk,  Buivola,  eto.),  its 
basin  being  the  most  fertile  part  of  the  province,  but 
the  evaporation  is  so  great  that  the  Kuma  never 
reaches  the  Caspian  except  in  spring.  The  Manyteh 
ia  iess  a  river  than  a  senes  of  lakes  occupying  a  de- 
pression which  fonneriy  was  a  connectingohanael  be- 
tween the  Black  Sea  and  the  Ca^ian.  This  channel 
has  two  slopes,  the  eastern  sometimes  diocharging  its 
scanty  water-supply  into  the  Kuma,  while  on  the 
western  slope  the  elongated  lakes  which  fill  up  the  de- 
pression drun  into  the  Don,  reaching  it,  however, 
only  during  spring.  Two  Y^rlyks  (Great  and  Mid- 
dle), the  EalauB,  and  the  Tchogra  (tempontry  tribu- 
t^es  of  the  Manyteh)  water  the  west  part  of  Stavro- 
pol ;  while  the  Xeya  and  the  Barsukly — a  tributary 
of  the  KubafL— rise  in  the  districts  of  P^atisorsk.  On 
the  whole,  irrigation  is  scanty,  and  in  the  eastern 
steppes  water  is  supplied  only  by  cisterns.  Besides 
the  few  lakes  of  the  Manyteh  depression,  there  are 
many  sm^er  salt  lakes  around  the  Caspian.  Timber 
is  scarce,  even  in  the  hilly  tracts. 

The  climate  is  severe.  Although  Stavropf^  and 
Pjratigorsk  both  have  an  averue  yearly  temperatuTB 
of  48"  Fahr. ,  frosts  of  — 22"  F^r.  are  not  uncommon, 
and  the  average  winter  temperature  is  only  28.7"  at 
Stavropol  (January,  25";  July,  71").  Xellow  and 
other  endonic  fevers,  sometimes  very  severe,  are 
common  on  the  low  bainks  of  the  Kuma  and  Manyteh. 

The  region  is  traversed  by  both  the  great  highways 
along  the  western  shore  of  the  Caspian  (the  Vladi- 
kavkaz and  the  Derbent  routes),  and  aooordingly  sev- 
eral nations  in  their  migrations  have  lefl  stragelers 
on  the  steppes  of  Stavropol  Thus  we  now  find  in 
these  steppes  Lamaite  Kalmucks  (about  10,000), 
Mohammeoan  Turoomuis  and  Nogais  (tt^ther  aboi^ 
60,000),  aa  well  as  less  ooDnderalue  remains  of  several 
other  tribes.  On  the  other  hand,  immigrants  ftom 
Gnat  and  Uttle  Rnasia,  Poles,  Ctermans,  Esthonians. 
Gteela,  and  even  a  Scots  (in  a  colony  dose  to 
Pyatigorsk)  have  settled  in  the  most  fertile  and  best 
.watered  puts  of  Stavropol  in  the  course  of  the  present 
'century.  The  Russian  population  is  growing  veiy 
rapidly,  and  already  numbos  upwards  of  500,000. 

There  are  three  adminisbative  districts,  the  chief 
towns  of  which  are  Stevropol  (35,470  inhabitants  in 
1884).  Pyatigorsk  (11,116),  and  Alexandrovskaya 
(8710),  and  a  territory  of  nomad  natives  which  oc- 
cupies more  than  two-fiflhs  of  the  entire  area  of  the 
government 

The  education^  retums  for  1883  show  7  gymnauums 
and  "real  schools,"  with  1081  boys  and  491  giris,  and 
139  elementary  soiools,  mth  only  5310  boys  and  1034 
giila. 

Agricaltnre  1b  the  chief  occupation  of  the  settled  popu- 
lation, and  so  large  is  tfae  harvest  that  no  less  than  16.000 
li^KReii^  attracted  by  high  wi^h,  oome  annoally  tram 
EoRveaB  Boasia  to  aasbt  in  gathenag  in  the  crops.  Isxge 
aoMinnts  of  com  ate  exported  both  to  the  monntainoua  dls- 
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trlcts  of  Caocaans  and  to  Bansia  (Bortoff-oa-tlie-DoD).  Cat- 
tie-breeding  is  engiged  in  very  largely,  not  only  by  the 
Kalmneki,  'KiTOoniani,  and  Nogals,  bat  alio  by  the  Bna- 
■ians.  In  18S4  Btavitqiol  had  154.000  bones,  806,600  catUe, 
2,540,000  sheep,  45,000  goata,  75,000  plfn,  and  7500  camels. 
Gattle  and  hotsee,  as  also  wool,  bair,  hides,  and  sheepskins, 
are  exported  In  considerable  quantities.  A  remarkable 
featnre  of  Stavropol  is  the  rapid  growth  among  the  Bnssian 
peasant  popnlation  of  a  great  variety  of  domertie  trades 
botii  for  local  supply  and  for  exportation.  Silk  wares  are 
now  woven  In  the  villages  to  sacb  an  extent  as  to  become 
u  Impcotant  article  of  export  to  Russia.  Many  other  petty 
imdee  have  also  grown  up  of  late^  sndi  as  varions  kinds  of 
/  ootton-weaving,  the  mannfactore  of  leather  wares,  small 
metallic  wares,  aAd  so  on.  Manofoctaree  proper  (chiefly 
distillation)  employed  some  1000  persons  in  1870,  and  their 
prodnoe  was  estimated  at  about  £140.000  [$680,400J  per  an- 
num. Since  tint  time  they  haive  slowly  expanded.  A  brisk 
trade  to  carried  on  in  the  above-mentioned  articles  of  ex- 
port, and  twenty-nine  village  fairs  show  an  aggregate  an- 
nual return  of  nearly  £300,000  [$1,458,000]. 

Sittory. — The  northern  slopea  of  Quicasns  began  to  be 
colonized  by  Bassians  at  a  very  early  period,  and  as  early 
as  the  11th  oentury  part  of  the  territory  now  occupied  by 
Stavropol  was  known  to  Bnssian  annalists  as  the  Tmatara- 
kafi  principality,  which  had  ^Tiif inlnoes.  A  new  at- 
tempt to  colonize  North  Caaeasns  was  made  in  the  16th 
centary,  nnder  Ivan  the  Terrible,  who  married  a  Kabard- 
iau  princess.  This  was  again  nnsuccessful,  and  it  was  not 
till  1711  that  Biissia  began  regularly  to  colonize  the  terri- 
tory by  Cossack  settlements.  The  military  colonization 
was  continued  during  the  whole  of  last  centary;  Kialar 
was  founded  in  1736,  Stavropol  in  1776  or  1777.  Immense 
tracts  were  given  by  Oatherine  IL  to  her  coariiers,  who  be- 
gan to  people  tiiem  with  aerft  taoiightf^<om  Biu^  The 


flow  of  Immigrants  rapidly  increased  aa  soon  as  peace  m» 
firmly  established,  and  It  b  atill  on  the  inereaae,  flsped^ly 
linoB  tiie  emancipation  of  the  snft,  ao  that  nsTTt^ol  k 
lapidly  beomning  a  Bnssian  pnvlnoe,  with  a  oompantively 
limited  number  of  natives  in  the  steppes  of  its  essten 
part 

STAVAOPOL,  capital  of  the  above  provinoe,  u 
sitnated  on  a  plateau  2000  feet  above  the  sea,  on  the 
northeni  slope  of  the  Caacasus,  360  miles  to  the 
Dorthvest  oiTiflis  and  914  miles  from  Moscow,  It  is 
connected  bv  rail  with  Bostoff-on-the-Don.  Althoagb 
founded  only  in  1776  for  military  purpoaes,  It  luu 
rapidly  ^wn,  and  has  now  a  popalation  of  35,&00, 
while  it  18  one  of  the  best  built  jtrovineial  towns  of 
the  Russian  empire.  It  has  wide  streets,  and  its 
houses  are  most^  of  stone :  large  gardens  Baznmnd 
the  houses ;  and  nnmeroos  nnns  and  gardens  oooaw 
the  territory  (nearly  60.000  acres)  belongine  to  the 
town.  It  is  well  provided  with  educattODai  insUtu- 
tiouB,  there  being  rour  gymnama  for  boys  and  girls  and 
several  piimaiy  sehoob.  Nrarly  all  the  manufactures 
of  the  province  are  concentrated  in  Stavropol.  The 
trade  is  considerable,  large  numbers  of  caUle  (more 
than  35,000  head  annuiUly)  being  sent  to  Moscow  and 
St.  Petersbuig,  while  tallow  and  more  than  15,000 
sheepskins  are  exported  via  Rostoff  to  Russia.  Cora 
is  also  exported  to  the  value  of  neariy  £300,000 
458,000],  while  manufactured  wares  are  imported  to 
the  value  of  nearly  £150,000  [9729,000].  Armenian, 
Georgian,  and  Persian  merchants  cany  on  a  lively 
trade  in  local  wares. 


STEAM-ENGINES  AND  OTHER  HEAT-ENGINES. 


1.  A  Hzat-Engimi!  is  a  machine  in  which  heat  is 
XX  employed  to  do  mechanical  work.   In  all  prao- 
tioal  heat-engines,  work  is  done  throajgh 
the  expaoaoa  by  heat  of  a  fluid  whioh 
engines.     overoomes  renstanoe  as  it  expands-^n 
steam-engines  b^  the  expansion  of  water 
and  water-vapor,  in  uivengines  hf  the  expansion  of 
hot  air,  in  g^s-engines  by  the  expansion  of  a  burnt 
mixtnre  of  air  ana  gas.   One  of  tne  most  ample  and 
historically  one  of  the  oldest  types  of  heat-engines  are 
guns,  in  which  heat,  Keneratea  by  the  combustion  of 
an  explodve,  does  work  in  giving  energy  of  motion  to 
a  projecljle.    But  guns  diner  so  widely^  from  all  other 
tvpes,  both  in  their  purpose  and  in  their  development, 
tnat  it  is  convenient  to  leave  them  out  of  account  in 
treating  of  engines  whi(di  may  serve  as  prime  movers 
to  otlier  mechanism. 

I.  Eailly  Hibtobt  of  the  Stbam-Enoins. 

2.  The  earliest  notices  of  heat-engines  are  fonnd  in 
the  Pheumatiea  of  Hero  of  Alexandria  (e. 
g^'c  130  B.O.).  Two  contrivances  described 
there  deserve  mention.  One  is  the  sepli- 
pile,  a  steam  reaction-turbine  consisting  of  a  spherind 
vessel  pivoted  on  a  central  axis  and  supplied  with 
steam  through  one  of  Uie  pivots.  The  steam  escapes 
by  bent  |»ipes  &cing  tansentially  in  opposite  directions, 
at  oppoute  ends  of  a  mameter  perpendicular  to  the 
•ziB.  The  ^obe  revolves  by  reaodon  from  the  escap- 
faig  steam,  jost  as  a  Barker's  miU  is  driven  by  escaping 
water.  Another  apparatus  described  by  Hero  (Fig. 
))'  is  interesting  as  the  prototype  of  a  class  of  engines 
which  long  afterwards  became  practically  important. 
A  hollow  Mtar  ccHitaining  ur  is  heated  by  a  firenndled 
on  it ;  the  tur  in  expanding  drives  some  of  the  water 
contained  in  a  sphencal  ve^el  beneath  the  altar  into  a 
badtet,  which  descends  and  opens  the  temple  doors 
above  1^  polling  roand  a  pair  of  vertical  posts  to 

1  Tlom  Oieenwood'i  translaUcm  of  Hero's  AtawiaUca. 

I 


which  the  doors  are  fixed.  Wh«i  the  fire  is  extin- 
guished the  air  ooob,  the  water  leaves  the  bncket,  and 


Fio.  1.— Hero's  Apparatus,  190  B.C. 

the  doors  olos&  In  another  device  a  jet  of  water 
driven  out  by  expanding  air  is  turned  to  aooonnt  as  a 

fountun. 

3.  From  the  time  of  Hero  to  the  17th  oentuiy  there 
is  no  progress  to  record,  though  here  and  there  we  find 
evidence  that  appliances  like  those  described  by  Hero 
were  used  for  tnvial  purposes,  such  aa  orffan-uowing 
and  the  turning  of  spits.  The  next  distiiict  step 
was  ihe  publication  in  1601  of  a  treatise 
on  pneumAtics  by  Giovanni  Battista  della  Porta,  un! 
Porta,  in  which  he  shows  an  apinratiu 
similar  to  Hero's  fountain^  but  with  steam  instead  of 
air  as  the  displacin;^  fluid.  Steam  generated  in  a 
separate  vessel  pass^  into  a  closed  chamber  oontaining 
water,  from  which  a  pipe  (open  under  the  water)  leads 
out.  He  also  points  out  that  the  condensation  of 
steam  in  the  dosed  chamber  may  be  used  to  produce 
a  vacuum  and  suck  up  water  from  a  lower  level.  !■ 
fiwt,  his  suggestions  antuipate  very  foUy  tlw  rapne 
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vluch  a  oentary  later  became  in  tbe  hands  of  Ssroy 
De  Gwu.  earliest  oommeroially  saooesBfuI  steam- 

engine.  In  1615  SolomoD  de  Oaus  gives  a 
plan  of  foidng  ap  water  by  a  steam  foontun  which 
difFers  from  Delia  Porta'a  only  in  havins  one  Teasel 
serve  both  as  boiler  and  as  displaoement-ohamber,  the 
hot  water  being  itself  raised. 

4.  Another  une  of  invention  was  taken  by  Giovanni 

Branca  (1629),  who  designed  an  engine 
^^'^      shaped  like  a  water-wheel,  to  be  driven 

the  impaet  of  aJet  of  steam  on  its  vuies, 
and,  in  its  turn,  to  drive  other  meohanism  for  various 
oseful  porposes.  Bat  Branoa's  suggestion  was  unpro- 
ductive, and  we  find  the  course  of  invention  revert  to 
the  line  followed  1^  Delia  Porta  and  De  Caus. 

5.  The  next  oontributor  is  one  whose  place  is  not 

eanly  assigned.  To  Edward  Somerset, 
JSSS^^  second  marquis  of  Worcester,  appears  to 
imT^'  ^  credit  uf  making  the  first  use- 

ful steam-engine.  Its  object  was  to  raise 
water^  and  it  worked  probably  like  Delia  Porta's  model, 
bat  with  a  pair  of  displaoementrchambers,  from  each 
of  which  alternately  water  was  forced  by  steam  from 
an  independent  boiler,  or  perhaps  by  applying  beat  to 
the  chamber  itself,  while  the  other  vessel  was  allowed 
to  refill  Lord  Woroester's  descriDtion  of  the  engine 
ui  hia  Century  of  Inventions  (1663)  is  obscure,  and  no 
drawings  are  extant  It  is  therefore  difficult  to  say 
whether  diere  were  any  distinctly  novel  features  except 
Uie  double  action ;  in  particular  it  is  not  clear  whether 
the  suction  of  a  vacuum  was  used  to  nuse  water  as 
well  as  the  direct  pressure  of  steam.  An  engine  of 
about  two  horse-power  was  in  use  at  Vauxball  in  16S6, 
and  the  walls  of  Raglan  Castle  contun  traces  of  an- 
other, but  neither  Woroester's  efforts  nor  those  of  his 
widow  were  suocessful  in  secariug  the  commercial  suo- 
oesB  of  his  engine.  ' 

6.  This  snooesB  was  reserved  for  Thomas  Savery, 

who  in  1698  obtained  a  patent  for  a  water- 
fggjlf '      raising  engine,  shown  in  Fig.  2.   Steam  is 

admitted  (o  one  of  the  ovaTveseelB  A,  dis- 
pbunng  water,  which  it  drives  up  through  the  check- 


Fig.  2.— SATery'B  PninpiDg  Engine,  lOB&i 

nhe  B.  When  the  vessel  A  is  emptied  of  water,  the 
mppl?  of  steam  is  stoppwl,  and  the  steam  already 
tfaoe  is  condensed  by  allowing  a  jet  of  cold  water  from 
a  eastern  above  to  stream  over  the  outer  surface  of  the 

'  jThfa  cat  lepreseatB  the  ImpioTed  englae  of  1702.  Tbat  of 
IMS  It  mder.  See  R.  H.  Tbunion'i  ehvwu^Oe  Sleam-eMiiie, 
K«w  Tort,  1078.— AX.  ED.] 


vessel.  This  produces  a  vacuum  and  causes  water  to 
be  sucked  up  through  the  pipe  €  and  the  valve  D. 
Meanwhile,  steam  has  been  disphwing  water  from  the 
other  vessel,  and  is  ready  to  be  condensed  there.  The 
valves  B  and  D  open  only  upwards.  The  supplemen- 
tary boiler  and  furnace  £  are  for  feeding  water  to  the 
mam  boiler ;  E  is  filled  while  oold  and  a  fire  is  lighted 
under  it;  it  then  acts  like  the  vessel  of  De  Oaus  in 
fonnng  a  supply  of  feed-water  into  the  main  boiler  F. 
The  gauge-cocks  G,  G  ure  an  interesting  feature  of 
detail.  Another  form  of  Saverjr's  enj^ne  had  only  one 
displaoement-chamber  and  worked  int^rmittentiy.  In 
the  use  of  artificial  means  to  condense  the  steam,  and 
in  the  application  of  the  vacuum  so  formed  to  raise 
water  by  suction  from  a  levd  lower  than  that  of  the 
engine,  Saveiy's  engine  wasjprobabty  an  improvement 
on  Worcester  s ;  in  any  case  it  found  what  Woroester's 
engine  had  failed  to  find, — considerable  employment 
in  pumping  mines  and  in  raising  water  to  supply 
bouses  and  towns,  and  even  to  drive  water-wheels.  A 
serious  difficulty  which  prevented  its  general  use  in 
mines  was  the  fact  that  the  heiebt  through  which  it 
would  lifl  water  was  limited  by  the  pressure  the  boiler 
and  vessels  could  bear.  Pressures  as  high  as  8  or  10 
atmospheres  were  employed — and  that,  too,  without  a 
safety-valve— but  Saveiy  found  it  no  easy  matter  to> 
deal  with  high-pressure  steam :  he  complains  that  it 
melted  bis  common  solder,  and  forced  niifi,  as  Desa- 
guliers  tells  us,  "  to  be  at  the  pains  and  charge  to  have 
all  his  joints  soldered  with  spelter."  Apart  from  this 
drawback  the  waste  of  fuel  was  enormous,  Ax>m  the 
condensation  of  steam  which  took  place  on  the  surface 
of  the  water  and  on  the  sides  of  tbe  displacement- 
ohamber  at  each  stroke;  the  consumpUon  or  ochU,  was, 
in  proportion  to  the  woric  done,  some  twenty  times 
greater  than  in  a  good  modem  steam-engine.  In  a 
tract  called  The  Minerva  Friend,  Savery  uludes  thus 
to  the  alternate  heating  and  cooling  of  the^water- 
vessd :  "On  the  outside  of  the  vessel  you  may  see 
bow  the  water  goes  out  as  well  as  if  the  vessel  were 
tranqnrent,  fi»  so  &r  as  die  steam  oontinues  within 
the  vessel  so  &r  is  the  vessel  dry  without,  and  so  verv 
hot  as  scarce  to  endure  the  least  touch  of  the  hand. 
But  as  far  as  the  water  is,  tbe  sud  vessel  will  be  oold 
and  wet  where  any  water  has  fallen  on  it ;  which  cold 
and  moisture  vanishes  as  fast  as  tbe  steam  in  ita 
descent  takes  place  of  the  water."  Before  Savery's 
engine  was  entirely  displaced  by  its  successor,  New- 
comen's,  it  was  improved  by  Desaguliers,  who  applicwl 
to  it  the  safety-vuve  (invented  by  Papin),  and  sub- 
stituted oondensation  by  a  jet  of  oold  water  within  tbe 
vessel  for  tbe  surface  condensation  used  by  Savery. 

7.  So  early  as  1678  tbe  use  of  a  piston  and  cylinder 
jlong  before  known  as  applied  to  pumps) 

in  a  beat-engine  had  been  suggMted  by 
Jean  HeautcfeniUe.  who  proposed  to  use  e^^ne! 
the  exploaon  of  gunpowder  either  to  raise 
a  piston  or  to  force  up  water,  or  to  produce,  by  the 
•snbsequent  cooling  of  the  gases,  a  partial  vacuum  into 
which  water  might  be  sudced  up.  Two  years  later 
Huygens  described  an  engine  in  which  the  explosion 
of  gunpowder  in  a  cylinder  expelled  part  of  the  gas- 
eous contents,  after  which  the  cooling  of  the  remaindw 
caused  a  piston  to  descend  under  atmospheric  preesnref 
and  the  piston  in  descending  did  work  raising  a 
weight. 

8.  In  1690  DeniB  Papin,  who  ten  years  before  had 
invented  tbe  safety-valve  as  an  adjunct  to  _ 
his  "digester,"  suggested  tbat  the  con-  "P'"' 
densation  of  steam  should  be  employed  to  make  a 
vacuum  under  a  piston  previously  latsed  1^  die  ex- 

Sanmon  of  the  steam.  Phpin's  was  the  eadiest  Qylin- 
er  and  piston  steam-engine,  and  his  plan  of  using 
steam  was  that  which  aflerwards  took  practical  8ha|>e 
in  die  atmospheric  engine  of  Newcomen.  But  bis 
scheme  was  made  nnworicable  by  the  fact  that  he 
proposed  to  nse  but  one  vessel  as  both  boiler  and 
cylinder.    A  small  quantity  of  water  was  placed  at 
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the  bottom  of  a  cylinder  and  heat  vas  applied. 
When  the  piston  had  risen  the  fire  was  remoTod,  the 
steam  was  allowed  to  cool,  and  the  piston  did  work 


1718  by  Henry  B^ghton,  who  suspended  irom  th« 
beam  a  rod  called  the  plug-tree,  which  worked  th« 
valves  by  means  of  tappets.   By  1725  the  m^iie  wh 


Fio.  s^hpin,  1706. 

in.  its  down-stroke  under  the  pressure  of  the  at- 
mosphere. After  hearing  of  Savery's  engine  in  1705 
Papin  turned  his  attention  to  improTin^  it,  and  de- 
vised a  modified  form,  shown  in  In^.  3,  in  which  the 
displaoement-ohamber  A  was  a  oyhnder,  with  a  float- 
ing diaphragm  or  piston  on  the  top  of  the  water  to 
keep  the  water  and  steam  from  direct  contact  with  one 
another.  The  water  was  delivered  into  a  closed  air- 
vessel  B,  from  which  it  issued  in  a  continuouB  stream 
against  the  vaues  of  a  water-wheel.  After  the  steam 
had  done  its  work  in  the  displaoementohamber  it  was 
allowed  to  escape  by  the  stop-oook  C  instead  of  being 
condensed.  Papin's  engine  was  in  fact  a  non-oon- 
denung  ungle-at^ng  steam-pump,  with  steam-cjyUuder 
and  pump-o^liiider  in  one.  A  carious  feature  of  it 
was  tne  heater  D,  a  hot  mass  of  metal  placed  in  the 
diaphragm  for  the  purpose  of  keepioj^  the  steam  dry. 
Among  the  many  inventions  of  Fapm  was  a  boiler 
witJi  an  internal  fire-box, — the  earliest  example  of  a 
oonstruotion  that  is  now  almost  universal* 

9.  Wiaie  Papin  was  thus  going  back  from  his  first 

noUon  of  a  piston-engine  to  Savety's  cruder 
Nevoomen'i  type,  a  new  inventor  had  app^ired  who 
S^r**™  made  the  piston-engine  a  practical  success 
im.  by  separating  the  boiler  from  the  cylinder 

and  by  using  (asSaveryhad  done)  artificial 
means  to  condense  the  steam.  This  was  Newoomen, 
who  in  1705,  with  his  asostant  Cawley,  gave  the 
steam-engine  the  form  shown  in  Fig.  4.  Steam  ad- 
mitted from  the  boiler  to  the  cylinder  allowed  the 
piston  to  be  rused  by  a  heavy  counterpoise  on  the 
other  side  of  (he  beam.  Then  the  steam-valve  was 
shut  and  a  jet  o^cold  water  entered  the  oylinder  and 
condensed  the  steam.  The  piston  was  oonseqnenUy 
forced  down  by  the  pressure  of  the  atmosphere  and 
did  work  on  the  pump.  The  next  entrr  of  steam 
expelled  the  condensed  water  from  the  cylinder  through 
an  escape  valve.  The  piston  was  kept  tight  by  a  layer 
of  water  on  its  upper  surface.  Condensation  was  at 
first  efiiected  by  cooling  the  outade  of  the  oylinder,  but 
the  accidental  leakage  of  the  pacldng  water  past  the 
piston  showed  the  advantage  of  oondenmng  oy  a  jet 
of  iqjeolion  water,  and  this  plva  took  the  place  of  sur- 
&oe  ooodensation.  The  engine  used  steam  whose 
pressure  was  litUe  if  at  all  greater  than  thai  of  the 
atmosphere ;  sometimes  indeed  it  was  worked  with 
the  manlude  lid  off  the  boUer. 

10.  About  1711  Newcomen's  engine  began  to  be 
introduced  for  pumping  mines;  and  in  1713 
a  bojr  named  Humphrey  Potter,  whose 
duty  It  was  to  open  and  shut  the  valves  of 
an  engine  he  attended,  made  the  engine 
self-acting  by  causing  the  beam  itself  to 
open  and  close  the  valves  by  suitable  cords 

and  oatches.   Potter's  rude  device  was  simplified  in 

^  BtoauMOOuntof  hidn'BlnTentioiu,MehliZ4)!faNd  IMen, 
bjr  Dr.  X.  a«riuid,  Berlin,  un. 


Self-acting 

lotter, 
Beb^ton, 


Fie.  4.— Newcomen's  Atmoipherlc  Engine,  lig& 


in  common  use  in  collieries,  and  it  held  its  place  wiA- 
out  material  change  for  about  three-quarters  of  s 
century  in  all.  Near  the  close  of  its  career  the  atmo- 
spheric engine  was  much  improved  in  its  mechanical 
details  by  Smeaton,  who  built  many  large  engines  of 
this  type  about  the  year  1770,  just  after  the  great  step 
which  was  to  make  Newcomen's  engine  obmlete  bad 
been  taken  by  James  Watt. 

Compared  with  Savery's  engine,  Newoomen' shad 
(as  a  pumping-engine)  the  great  advantage  that  the 
intensity  of  pressure  in  the  pumps  was.not  in  any  wur 
limited  by  the  pressure  of  the  steam.  It  shared  witn 
Sayery's,  in  a  scarcely  less  degree,  the  defect  already 

Eointed  out,  that  steam  was  wasted  by  the  alternate 
eating  and  cooling  of  the  vessel  into  which  it  was  led. 
Hiougn  obviously  capabje  of  more  extended  uses,  it 
was  in  fact  almost  exclusively  employed  to  raise  water, 
— in  some  instances  for  the  purpose  of  turning  water- 
wheels  to  drive  other  machinery.  Even  oontemporary 
writers  complain  of  its  '*vast  oonsumption  of  fud," 
which  appears  to  have  been  scarcely  smaller  than  that 
of  the  engine  of  Savery. 

11.  In  1763  James  Watt,  an  instrument  maker  in 
Glasgow,  while  engaged  by  the  university 
in  repuring  a  model  or  Newcomen's  engine, 
was  struck  with  the  waste  of  steam  to  which  the 
alternate  chilling  and  heating  of  the  cylinder  gave 
rise.  He  saw  that  the  remedy,  in  his  own  wotdsi 
would  lie  in  keepmg  the  <jylinder  as  hot  as  the  steam 
thi^  entered  it.  mth  this  view  he  added  to  the  en- 
gine a  new  organ — an  empty  vessel  separate  &«n  the 
cylinder  into  wlUdi  the  steam  should  be  allowed  to 
escape  nom  the  Qylindw,  to  be  condensed  there  by  the 

application  of  cold  water 


eitber  outside  or  as  a  jet 
To  preserve  the  vacuum 
in  his  condenser  he  added 
a  pomp  called  the  air- 
punp,  whose  fimctkiB 
was  to  pump  from  it  the 
condensed  etcam  and' 
wator  of  coDdenaatioa, 
as  well  as  the  ur  whidi 
would  otherwise  accumu- 
late by  teaka^  or  fay  be- 
ing brought  in  with  Uie 
steam  or  with  the  in- 
jection water.  Then  as 
the  cyUnder  was  do 
longer  used  as  a  condenser  he  was  able  to  keep  it  hot 
b/  clothing  it  with  non-conducting  hodie^  andin  par- 
tacuUr  by  the  use  of  a  tieamjaaeet,  or  layer  of  hot 


Fie.  8.— Watt*  ■  Bzperlmental 
AnwiatDi. 
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steam  between  the  (^liader  and  an  external  cannp. 
Farther,  and  8^  witD  the  same  obiect,  he  oovered  in 
the  top  of  the  cylinder,  taking  the  pist<ni-R)d  out 
throngn  a  steam-tight  sliuGng-box,  and  allowed  steam 
instead  of  air  to  press  upon  the  piston's  upper  snrfooe. 
The  idea  of  using  a  separate  oondenser  had  no  sooner 
oeouired  to  Watt  than  oe  put  it  to  the  test  by  construct- 
ing the  apparatus  shown  in  Fig.  5.  There  A  is  the 
evlinderj  B  a  surface  condenser,  and  C  the  air-pump, 
liie  ^Iinder  was  filled  with  steam  above  the  piston, 
and  a  vacuum  was  formed  in  the  surface  ooudenser  B. 
On  opening  the  stop-cock  D  the  steam  rushed  over 
irom  the  e^inder  and  was  condensed,  while  the  piston 
rose  and  lifted  'a  weight.  After  several  trials  Watt 
patented  his  improvements  in  1769  ;  they  are  described 
in  his  speafication  in  the  following  words,  which,  apart 
from  tb«r  immense  historical  interest,  deserve  oarafol 
study  as  a  statement  of  prindples  wnidi  to  this  day 
guide  the  scientific  development  of  the  steam-engine : 
Watt'i  roecl  "  method  of  lesaniiBg  the  ootummption 
floatloni^S.  °^  steam,  and  conseqaently  ftiel,  in  flre-eDgioee, 
'  consists  of  the  following  principles : 

"  FM,  That  vessel  in  which  the  powers  of  steam  ue  to 
be  eiDployed  to  work  the  ei^ne,  which  Is  called  the  cylin- 
der in  eommoD  firo^Qginee,  and  which  I  call  the  steam - 
Teeael,  must,  during  the  whole  time  the  engine  is  at  work, 
be  kept  aa  hot  as  the  steam  that  enters  it ;  first  by  enclos- 
ing it  ill  a  case  of  wood,  or  any  other  materials  that  trans- 
mit beat  slowly  ;  secondly,  by  snrroonding  it  with  steam 
or  other  heated  bodies ;  and,  thirdly,  by  suffering  neither 
water  nor  any  other  snhstance  oolder  than  the  steam  to 
enter  or  tonch  it  dnring  that  time. 

"Baeamdl^,  la  engines  that  are  to  be  worked  whoUy  or 
partially  by  oondensation  of  steam,  the  steam  is  to  be  con- 
densed in  vessels  distinct  from  the  steam-vessels  or  cylin- 
ders, althoDgh  occasionally  communicating  with  them; 
these  vessels!  call  eondenaws;  and,  whilst  the  engines  are 
working,  these  oondeoseis  onght  at  least  to  be  ke]^  as  cold 
•A  the  air  Id  the  neighborhood  of  tiie  engines,  by  appUostion 
of  water  or  other  cold  bodies. 

"  Tlnrdlg,  Whatever  air  or  other  elastic  vapor  la  not  con- 
densed by  the  cold  of  tiie  oondenser,  Mid  may  impede  the 
working  of  the  engine,  Is  to  be  drawn  oat  of  the  steam-ves- 
aels  or  condensers  by  means  of  pumps,  wrons^t  by  the  en- 
gines themselves,  or  otherwise. 

"  AmtUy,  I  intend  in  many  eases  to  employ  the  expansive 
force  of  steam  to  press  on  the  pistons,  or  whatever  may  be 
used  instead  of  tliem,  in  tiie  same  manner  in  which  the 
presnore  of  the  atmosphere  is  now  employed  in  common 
fire-engiaes.  In  oases  where  cold  water  cannot  be  had  in 
plenty,  the  enginfls  mi^  be  vrrought  1^  tiiia  fbroe  of  steam 
only,  by  discharging  the  steam  Into  the  air  after  it  has  done 
its  office.   .  .  . 

**  SiiiUjr,  I  intend  in  some  cases  to  apply  a  d^^ee  of  cold 
Bot  capable  of  redoelDg  the  steam  to  water,  but  of  oontiact- 
%ag  it  otmsiderab^,  so  that  tiis  ragines  shall  be  worked  by 
the  alternate  expansion  and  contraotioa  of  the  steam. 

"  LatUp,  Instead  of  asing  water  to  render  the  pistons  and 
otber  parte  of  the  engine  air  and  steam  tight,  I  employ  oils, 
wax,  reeinthis  bodies,  fat  of  animals,  quicksilver  and  other 
metals  In  their  fluid  state." 

The  fifth  claim  was  for  a  rotary  engine,  and  need  not 
be  quoted  here. 

Tne  "common  fire^ngiae"  alluded  to  was  the 
steam-engine,  or,  as  it  was  more  generally  called,  the 
atmoepheric"  engine  of  Newcomeu.  EDormously 
important  as  Watt's  first  patent  was,  it  resulted  for  a 
time  In  die  prodnodon  of  nothing  more  than  a  greatly 
improved  engine  of  the  Newcomen  type,  much  less 
wasteful  of  iuel,  able  to  make  faster  strokes^  but  still 
only  snitable  for  pumping,  still  single-acting,  with 
steam  admitted  dunng  tne  whole  stroke,  the  piston,  as 
before,  pulling  the  b^un  by  a  chain  working  on  a  cir- 
cular arc  The  condenser  was  generally  worked  by 
iiueotion,  but  Watt  has  left  a  model  of  a  surface  con- 
denser made  up  of  small  tubes,  in  every  essential  re- 
spect like  the  condensers  now  used  in  marine  engines. 
12.  Fig.  6  is  an  example  of  the  Watt  pnmping-en- 
gine  of  this  period.  It  should  be  noticed 
Watt's  that,  although  the  top  of  the  cylinder  is 
closed  and  steam  has  aooess  to  the  upper 
nde  of  the  piston,  this  is  done  only  to  keep 
the  crfinder  ta^  piston  warm.   The  engine  is  still 


single-acting;  the  steam  in  the  uppra  aide  merely 
piays  the  part  which  was  pli^ed  tn  Newoomen's  en- 
gine by  the  atmosphere ;  and  it  is  the  lower  mi  of  tlie 


Fio.  6,— WattTs  Slngla-Actlng  Engine,  ITSB. 

Cylinder  alone  Uiat  is  ever  put  in  communication  with 
the  condenser.  There  are  three  valves, — the  "steam" 
valve  a,  the  "equilibrium"  valve  6,  and  t^e  "ex- 
haust" valve  e.  Atthe  beginning  of  the  down-stroke 
c  is  opened  to  produce  a  vacuum  below  the  piston  and 
a  is  opened  to  admit  steam  above  it.  At  the  end  of 
the  down-stroke  a  and  c  are  shut  and  b  is  opened. 
This  puts  the  two  sides  in  eqatlibrium,  and  allows 
the  piston  to  be  pulled  up  by  toe  pamp-rod  P,  which 
is  heavy  enough  to  serve  as  a  counterpoise.  C  is  the 
oondenser,  and  A  the  air-pump,  which  dischargee  into 
the  hot  well  H,  whence  tne  supply  of  the  feed-pump 
F  is  drawn. 

13.  In  a  second  patent  (1781)  Watt  describes  the 
sun-and-planet "    wheels    and  other 

methods  of  makinj^  the  engine  nve  oontin-  i^t^ 
uouB  revolving  motion  to  a  shan  provided 
with  a  fly-wheel  He  had  invented  the  crank  and 
oonneotiog-rod  for  this  purpose,  but  it  had  meanwhile 
been  patented  by  one  Piokard,  and  Watt,  rather  than 
make  terms  with  Pickard,  whom  he  regarded  a  plagi- 
arist of  his  own  ideas,  made  use  of  his  sun-and-planet 
motion  until  the  patent  on  the  crank  expired.  The 
redprocating  motion  of  earlier  forms  had  served  only 
for  pumping  ;  by  this  invention  Watt  opened  up  for 
the  8team-«ngine  a  thousand  other  channels  of  useful- 
ness. The  engine  was  still  single-acting  ;  the  connect- 
ing-rod was  attached  to  the  far  end  of  the  beam,  and 
that  carried  a  counterpoise  which  served  to  raise  the 
piston  when  steam  vras  admitted  below  it. 

14.  In  1782  Watt  patented  two  further  improve- 
ments of  the  first  importance,  both  of  which  n™*.*- 
he  had  invented  some  years  before.  One  ESSoa 
was  the  use  of  double  action,  that  is  to  say, 

the  application  of  steam  and  vacuum  to  each  side  of 
the  piston  alternately.  The  other  (invented  as  eariy 
as  1769)  was  the  use  of  steam  expansively,  ^  -  ^ 
in  other  words  the  plan  (now  used  in  all  ^"SSSnl! 
engines  that  aim  at  oeowmy  of  fhel)  of 
stopping  the  adnusrion  of  steam  when  the  piston  had 
made  only  a  part  of  its  stroke,  and  allowing  the  rest 
of  the  stroke  to  be  perfonned  by  the  expansion  of  the 
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Bteam  already  in  the  (^liDder.   To  let  the  pistoD  posh 
as  well  as  ^ull  the  end  of  the  beam  Watt 
^S!n.      devised  his  so-called  puallel  motion,  an 
arraqxement  of  links,  connecting  the  piston- 
rod  head  with  the  beam  in  such  a  way  as  to  guide 
tiie  rod  to  move  in  a  very  neariy  straight  line.  He 
furUier  added  the  throttie-valve  for  regnlating  the 
QoYernor.    ™^    admission  of  Bteam,  and  Uie  oeatri- 
fugal  governor,  a  double  oonioal  pendu- 
lum, which  oonUnlled  the  speed  by  aoUng  on  the 
thioitJe-valve.   The  stage  of  devdopment  reaidied  at 
this  time  is  iUoBtrated  by  the  engine  of  Fig.  7  (from 


condensing  engine  had  been  described  by  Lenp(4d  u 
his  Theatrum  Machinarum,  Ijeupold's 

'  engine  is  shown  in  Fig.  8,_which  ^ 


makes  its  action  sufficiently  dear.  Watt's 
aversion  to  faigh-preesure  steam  was  strong,  and  its 
influeuoe  on  steam-engine  practice  long  survived  Uu 


FiQ.  7.— Watt^  Doabto-Acdiig  fiigfne.  vm. 


Stuart's  BxKtory  o/tke  Steam  Mkgme),  which  shows  the 
parallel  motion  vp,  the  goVOTOor  g,  the  throttle-valve 

Indicator  *  *  P*"**  °^  Steam  and  exhaust  v  Jvee 
at  each  end  of  the  cylinder.  Among  other 
inventions  of  Watt  were  the  "indicator,"  by  which 
diagrams  showing  the  relation  of  th6  stcAm-pressure 
in  the  cylinder  to  the  movement  of  the  piston  are  au- 
tomatically drawn  ;  a  steam  tilt-hammer ;  and  also  a 
steam  looomotive  for  ordinary  roads, — but  Uus  inven- 
tion was  not  prosecuted. 

In  partnersnip  with  Matthew  Bonlton,  Watt  carried 
on  in  Birmiughiam  the  manu&oture  and  sale  of  his 
engines  mth  the  utmost  soooesB,  and  held  the  field 
against  all  rivals  in  spite  of  severe  assaults  on  the 
validity  of  hb  patents.  Notwithstanding  his  aoourate 
knowledge  of  the  advantage*  to  be  gained  by  using 
Bteam  expansively  he  continued  to  employ  only  low 
pressures — seldom  more  than  7  lbs.  per  square  ladk 
over  that  of  the  atmosphere.  His  boUers  were  fed^  as 
Newcomen's  had  been,  through  an  open  pipe  which 
rose  high  enough  to  let  the  column  of  water  in  it 
balance  the  pressure  of  the  steam.  He  intro- 
duced the  term  '*  horse-power  "  as  a  mode 
of  rating  engines,  defining  one  horse-power 
as  the  rate  at  which  work  is  done  when 
33,000  lbs.  are  raised  one  foot  in  one  minute. 
This  estimate  was  based  on  trials  of  the  work  done  by 
horses;  it  is  esjessive  as  a  statement  of  what  an 
average  hofse  can  do,  but  Watt  purposely  made  it  so 
in  order  that  his  customers  might  have  no  reason  to 
complain  on  this  score. 
15.  -  In  the  fourth  daim  in  Watt's  fij^t  patent,  the 
second  sentence  describes  a  non-oondens- 
dinuinB  engine,  which  would  have  required 

engine.       Steam  of  a  higher  pressure.  This,  however, 
was  a  •  line  of  invention  which  Watt  did 
not  fi^ow  up,  periiaps  because  so  eariy  as  1725  a  non- 
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expiry  of  his  patents.  So  much  indeed,  was  this  the 
case  that  the  terms  ' '  high-presBure '  *  and  '  *  non -con- 
densing" were  for  many  years  synonymous,  in  000- 
tradistinotion  to  the  "low-pressure"  or  oondenang 
engines  of  Watt.  This  nomenclature  no  longer  holds ; 
in  modem  practice  many  condensing  engines  use  u 
faifh  pressures  as  non-condensing  engines,  and  by 
doing  so  are  able  to  take  advantage  of  Watt's  great 
invention  of  expansive  working  to  a  degree  which  wh 
impossible  in  his  own  practice. 

16.  The  introduction  of  the  non-condensing  and,  at 
that  time,  relatively  high-pressure  en^ne, 
was  effected  in  Englana  by  Riclurd  'Trevi- 
thick  and  in  America  by  Oliver  Evans 
about  1800.  Both  Evans  and  Trevithtck 
applied  t^eir  ennnes  to  propel  carriages  on 
rends,  and  both  used  for  boiler  a  cylindrical  vessel 
with  a  cylindrical  flue  inside — the  construction  npv 
known  as  the  Oomish  boiler.  In  partnership  with 
Edward  Bull^  l^vithick  bad  previously  made  direct- 
acting  pumping-engines,  with  an  inverted  t^linder  set 
over  and  inline  with  the  pump-rod,  thus  dispenmng 
with  the  beam  that  had  been  a  feature  in  all  eattier 
forms.  But  in  these  "Bull"  en^nes,  as  they  wen 
called,  a  oondenser  was  used,  or,  rather,  the  steam  wis 
condensed  by  a  jet  of  oold  water  in  the  exhaust- pipe, 
and  Bonlton  ana  Watt  successfully  opposed  them  as 
infringing  Watt's  patents.  To  Treviuiick  belong  the 
distioguished  honor  of  being  the  first  to  use  a  steam- 
carriage  on  a  railway;  in  1804  he  built  a  locomotive  ia 
the  modern  sense,  to  run  on  what  had  formeriy  been  a 
borse-tramway  in  Wales,  and  it  is  noteworthy  that  the 
exhaust  steam  was  dischar^  into  the  funnel  to  force 
the  furnace  draught,  a  device  which  twenty-five  J^u* 
later,  in  the  hands  of  Geor^  Stephenson,  went  &r  to 
make  the  looomotive  what  it  is  to-day.  In  this  con* 
nection  it  may  be  added  that  as  early  as  1769  a  steam- 
carriage  for  roads  had  been  built  by  Nicho-  catuA 
las  Joseph  Cugnot  in  France,  who  used  a 
pair  of  single-acting  high-pressure  cylinders 
to  turn  a  driving  axle  step  by  step  ny  means  of  pawb 
and  ratchet-wheels.  To  the  initiativeof  Evans  may  be 
ascribed  the  early  general  use  of  high-preaaure  steam  in 
the  United  Statw,  a  feature  which  for  many  years 
tingoished  American  from  English  pnwtioe. 
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17.  Amongst  the  oontempnaries  <^  Watt  one  name 

deserrea  apeotal  mention.  In  1781  Jooft- 
ftggy"^  Utan  Horaolower  constructed  and  patented 
^flS^mr,  what  would  now  be  oalled  a  compound  en- 
im.         nDB,  with  two  e^linden  of  different  siies. 

Steam  was  fint  admitted  into  the  smaller 
cylinder,  and  then  passed  over  into  the  larger,  doing 
work  against  a  piston  in  each.  In  Hornblower's  eDgine 
the  two  eylinders  were  placed  side  by  side,  and  both 
pistons  worked  on  the  same  end  of  a  beam  overhead. 
^bii  was  an  instanoe  of  the  use  of  steam  expansively, 
and  ss  SQch  was  earlier  than  the  patent,  though  not 
eiriier  than  the  invention,  of  «u>anBive  working  by 
Watt.  HwnUower  was  crushed  the  Birmingoam 
ftm  fi»  infiinnDg  their  patent  in  the  nae  of  a  separate 
eondenaw uioair-pump.   The  oompound  en^ne was 

renved  in  1804  by  Woolf,  with  whose  name 
Woolf,  law.  it  ^  often  associated.    Using  steam' of 

&irly  hiA  pressure,  and  cutting  off  the 
supply  before  the  end  of  the  stroke  in  the  small  oyliu- 
do*,  Woolf  expanded  the  steam  to  several  times  its 
«iginal  volume.  Mechanically  the  double-cylinder 
compound  engine  has  this  advantage  over  an  engine 
in  wnioh  the  same  amount  of  expansion  is  performed 
in  a  sngle  cylinder^  that  the  sum  of  liie  foioea  exerted 

r lie  two  pistons  in  the  oomDOund  engine  varies  less 
oghout  the  aeUon  than  the  force  exerted  by  the 
piston  of  the  ungle<iyliuder  engine.  This  advantage 
■ay  have  bem  dear  to  Homblower  and  Woolf,  and 
to  other  early  users  of  oompound  expansion.  Bat 
another  and  probably  a  more  important  merit  of  the 
ifystem  lien  in  a  fact  of  which  neither  they  nor  for 
many  yean  their  followers  in  the  use  of  compound 
en^nes  wwe  aware—the  fiust  that  by  dividing  the 
whole  range  of  expulsion  into  two  parts  the  cyhnders 
in  which  these  are  separately;  performed  are  subject  to 
a  reduced  range  of  fluctuation  in  their  temperature. 
His,  as  will  be  afterwards  pointed  out,  limits  to  a  great 
extent  a  source  of  waste  which  is  present  in  all  steam- 
engines,  the  waste  which  results  from  the  heating  and 
cooling  of  the  metal  by  its  alternate  contact  with  hot 
and  cooler  steam.  The  system  of  oompound  expansion 
is  DOW  used  in  neariy  all  la^  engines  that  pretend  to 
economy.  Its  introdnodon  forms  the  only  great  im- 
]Kovement  which  the  s^eam-engine  has  undergone 
since  the  time  of  Watt ;  and  we  are  able  to  recognize 
it  Rs  a  veiy  important  step  in  the  direction  set  &rth  in 
his  "  first  principle,"  that  the  cylinder  should  be  kept 


Oomlah 
«iiKlne. 


as  hot  as  toe  steam  that  enters  it. 
18.  Woolf  introduced  tJie  compound  engine  some- 
what widely  about  1814,  as  a  pumping  en- 
giuQ  in  the  mines  of  Cornwall.  But  here 
It  met  a  strong  competitor  in  the  hi^h- 
pressure  aingle-cylinder  engine  of  Trevithii^,  which 
had  the  advantage  of  greater  simidioity  in  oonstruo- 
tion.  Woolf  s  engine  fell  into  oomparmtiye  disuse, 
and  the  single-cylinder  type  took  a  form  which,  under 
the  name  of  the  Cornish  pumping  engine,  was  for 
many  years  famous  for  its  great  economy  of  Aiel.  In 
this  engine  the  ovlinder  was  set  under  one  end  of  a 
heam,  firom  the  other  end  of  which  hung  a  heavy  rod 
which  ofwrated  apumpatthefootof  theshaft.  Steam 
was  admitted  above  the  piston  for  a  short  portion  of 
the  stroke,  thereby  raiamg  the  pump-rod,  and  was 
allowed  to  expand  for  the  remainder.  Then  an  equi- 
hbrium  valve,  oonnecting  the  space  above  and  below 
the  piston,  as  in  Fig,  6,  was  opened,  and  the  pump- 
rod  descended,  doing  work  in  the  pump  and  raising 
the  engine  piston.  The  large  mass  which  had  to  be 
started  and  stopped  at  each  stroke  served  by  its  inertia 
to  counterbalance  ^e  unequal  pressure  of  the  steam, 
for  the  ascending  rods  storod  up  energy  of  moUon  in 
the  early  part  of  the  s^ke,  when  the  steam  pressure 
was  greatest,  and  gave  out  energy  in  the  later  part, 
when  ezpanrion  had  greatly  lowered  the  pressure, 
^e  frequency  of  the  stroke  was  oontrolled  by  a  device 
called  a  cataract,  consisUn^  of  a  'small  plunger  pump, 
in  which  the  plunger,  raised  at  each  stroke  by  the 

>  [Soa  (lsat-S8)  of  David,  manager  of  tbe  Napier  shlprards  at  Olugov. 
vurina  enginM  tDming  oppOMd  ■crewB.dtod  In  *    ■*  *" 
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en^ne,  was  allowed  to  descend  more  or  less  slowly  b^ 
the  escape  of  fluid  below  it  through  an  adjustable  ori- 
fice, and  in  its  descent  liberated,  catches  which  held 
the  steam  and  exhaust  valves  from  opening.  A  similar 
device  conbY>lIed  the  equilibrium  valve,  and  could  be 
set  to  give  a  pause  at  the  end  of  the  piston's  down- 
stroke,  so  that  the  pump  cylinder  mtpht  have  time  to 
become  completely  nllea.  The  Cornish  engine  is  in- 
teresting as  the  earliest  form  which  achieved  an 
efficiency  comparable  with  that  of  good  modem  en- 
gines. For  many  years  monthly  reports  were  published 
of  the  "duty"  of  these  engines,  the  "duty"  being 
the  number  of  foot-pounds  of  work  done  per  biiahd  m 
(in  some  oases)  per  cwt  of  ooaL  The  average  duty 
of  engines  in  the  Cwnwall  ^strict  rose  from  about  18 
millioDS  of  foot-pounds  per  cwt.  of  coal  in  1813  to  68 
millions  in  1844,  after  which  less  effort  seems  to  have 
been  made  to  maintain  a  high  efficiency.'  In  individual 
oases  much  higher  results  were  reported,  as  in  the 
Fowey  Consols  engine,  which  in  1835  was  stat^  to 
have  a  duty  of  125  millions.  This  (to  use  a  more 
modem  mode  of  reckoning)  is  equivalent  to  the  con- 
sumption of  only  a  little  more  than  1|  tti  of  coal 
per  norse-power  per  hour — a  result  surpassed  by  ve^ 
few  enginee  in  even  the  best  recent  practice.  It  is 
difficult  to  credit  figures  whicb^  even  in  exceptional 
instances,  place  the  Cornish  engine  of  that  penod  on 
a  level  with  Uie  mo^  effident  mcnera  engines — in  which 
compound  expansion  and  higher  pressure  combine  to 
make  a  much  more  perfect  uieimodynamic  machine ; 
and  apart  from  this  there  is  room  to  question  the  ae- 
ouraoy  of  the  Comish  reports.  They  played,  however, 
a  useiul  part  in  the  process  of  steam-engine  develop- 
ment by  directing  attention  to  the  question  of  efficiency« 
and  by  demonstrating  the  advanta^  to  be  ^ined  by 
high  pressure  and  expanuve  working,  at  a  time  when 
the  theoiy  of  the  steam^ngine  had  not  yet  taken  shape. 

19.  The  final  revival  of  the  compound  engine  did 
not  occur  until  about  the  middle  of  the  cen- 
tury,  and  then  several  agencies  combined  to  ^"SSm! 
effect  it  In  1845  M'Naught  introduced  a  ^ 
plan  of  improving  beam  engines  of  the  original  Watt 
type,  by  adding  a  high-pressure  cylinder  whose  pist<m 
tudoa  on  the  beam  oetween  the  centre  and  the  fly- 
wheel end  Steam  of  hijgher  pressure  Uian  had  for- 
meriy  been  used,  after  doing  work  in  the  new  cylinder, 
passed  into  tbe  old  or  low-pressure  cylinder,  where  it 
was  further  expanded.  Many  engines  whose  power 
was  proving  insufficnent  for  the  extended  maenlneiy 
they  had  to  drive  were  "  M'Naughted  "  in  this  way, 
and  after  conversion  were  found  not  only  to  yield  more 
power  but  to  show  a  marked  economy  of  fuel.  The 
oompound  form  was  selected  by  Mr.  Pole  for  the 
pumping  engines  of  Lambeth  and  other  water-works 
about  1850^  in  1854  John  Elder*  began  to  use  it  in 
marine  engines ;  in  1857  Mr.  Cowper  added  a  steam- 
jacketed  interme<Uate  reservoir  for  steam  between 
the  high  and  low  pressure  (flinders,  which  made  it 
unneoeesai7  for  the  low-ipreasnie  piston  to  be  Just 
b^inning  when  the  other  piston  was  just  ending  its 
stkoke.  Ab  frdlities  increased  for  the  use  of  high- 
pressure  steam,  oompound  expansion  became  more 
and  more  e;eneru,  its  advantage  becoming  more  con- 
spicuous with  every  jnorease  in  boiler  pressure — until 
now  there  are  few  large  land  engines  and  scarcely  any 
marine  engines  that  do  not  employ  it  In  marine 
practice  where  economjr  of  fuel  is  a  much  more  im- 
portant factor  in  determining  the  deugn  than  it  is  on 
land,  the  principle  of  oompound  expanrion  has  lately 
been  greatly  extended  by  the  introduction  of  triple  and 
even  quadrnple  expansion  endues  in  which  the  steam  is 
made  to  expand  successively  in  three  or  in  four  (flin- 
ders. Even  in  the  building  of  locomotive  engines, 
where  other  considerations  are  of  more  moment  than 
the  saving  of  coal,  the  system  of  compound  expanrion 
is  b^nmng  to  find  a  place. 


1  JOm.  Pm.  AiK.  a  £,  vol.  zxUL,  1888. 
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growth  of  oompoand  ezpaarion  hu  been  re- 
ferred to  at  Bome  length*  beoame  it  fbmiB  the  moat 
difltiiM^Te  improvement  which  the  ateun-engine  hu 
undergone  mnoe  the  time  of  Watt  For  (he  rest,  the 
progress  of  the  steam-engine  hag  oonaiated  in  its  adap- 
tation to  particular  uses,  in  the  invenHon  of  features 
of  mechaoioal  detul,  in  the  reoognition  and  applioa- 
tAoa  of  thermo^ynamical  prindples,  and  in  improved 
methods  of  engmeerin^  ooDstmctioD  by  which  it  has 

Erofited  in  common  with  all  other  machines.  These 
ave  in  parUcokr  made  possiUe  the  use  of  steam  of 
oght  or  ten  times  the  piesson  of  that  employed  hv 
Watt 

20.  The  adaptadon  of  the  steam-engine  to  railways, 

begun  by  Trevidiick,  became  a  success  in 
Aroig^  the  hands  of  George  Stephenson,  whose 
S^oUm.   engine  (he  "Rock^*^  when  tried  along 

with  others  on  the  Stodctoo  and  Daiiing- 
ton  road  in  1829,  not  only  distanced  its  oompeUtors 
but  settled  once  and  for  all  the  qoe^on  whether  horae 
traction  or  steam  traction  was  to  be  used  on  railways. 
The  principal  features  of  the  "Ro<^et"  were  an  im- 
proved steam-blast  for  urging  the  oombnsUon  of  ooal, 
and  a  boiler  (suggested  by  Booth,  the  secretary  of  the 
railway)  in  which  a  large  heatmr  surface  was  given  by 
the  use  of  uiany  small  tubes  through  which  the  hot 
gasee  passed.  Further,  the  cylinders,  instead  of  being 
vertical  as  in  earlier  locomotives,  were  set  in  at  a  slope, 
which  was  afterwards  altered  to  a  position  more  nearly 
hoiiiontaL  To  these  features  there  was  added  later 
the  **link  motion,"  a  oontrivanoe  whidi  enabled  the 
enj^  to  he  eanly  rerased  and  die  amount  of  expan- 
mon  to  be  Bsadiljr  varied.  In  tiie  hands  of  George 
Stephenson  and  his  son  Robert  the  looomotive  took  a 
form  which  has  been  in  all  essentials  mainUuned  by 
the  far  heavier  locomotives  of  to-day. 

21.  The  first  pnwMical  steamboat  was  the  tne"  Char- 

lotte Duttdas,"  built  by  William  Symming- 
aon^to*'  '°      Forth  and  Olyde  Canal 

■launboats.  in  1802.*  A  Watt  double-acting  condens- 
ing engine,  placed  horisontally,  acted  di- 
rectly by  a  connecting-rod  on  the  crank  of  a  shad  at 
the  stem,  which  carried  a  revolving  paddle-wheeL 
The  trial  was  successful,  but  steam  towing  was 
abandoned  for  fear  of  injuring  the  banks  of  the  canaL 
Ten  years  kter  Henry  Bell  built  the  "Comet,"  with 
side  psddle-wheels,  whidi  ran  as  a  passenger  steamer 
on  the  Clyde ;  but  an  earlier  inventor  to  follow  np 
Symmington*8  soooess  was  the  American  Robert  Ful- 
ton, who,  after  unsuccessful  experiments  on  the  Seine, 
fitted  a  steamer  on  the  Hudson  in  1807  with  engines 
made  to  his  demgns  by  Bonlton  and  Watt,  and  brouf^ht 
steam  navigation  for  the  first  time  to  oconmeiml 
suooeSB. 

22.  The  eariy  inventon  had  little  in  die  way  of 

theory  to  guide  them.   Watt  had  the  ad- 

vantwe,  which  he  acknowledges,  of  a 
engine.      knowledge  of  Black's  doctrine  of  latent 

heat;  but  there  was  no  philwophy  of  the 
relation  of  work  to  heat  until  long  aner  the  inventions 
of  Watt  were  complete.  The  theorr  of  the  steam- 
^^^^^      engine  as  a  heat^gine  dates  frcnn  1824, 

when  Camot  pnbliwed  his  Rtfiesaont  mr 
la  I^Msance  Motrtce  ffo  fett,  and  showed  that  heat  does 
work  only  by  being  let  down  from  a  higher  to  a  lower 
temperature.  But  Camot  had  no  idea  that  any  of  the 
heat  disappears -in  the  prooess,  and  it  was  not  until 
Uie  doctrine  of  the  conservation  of  energy  was  estab- 
Jouie        lished  in  1843  by  the  ezperin^nta  of  Joule 

that  the  theory  of  heat-engines  began  a 
vigorous  growth.  From  1849  onwards  the  science  of 
thermodynamics  was  developed  with  extraordinary 
rapidity  by  Clausins,  Rankine,  and  Thomson,  and 

1  {aytamlngbm  bad  ballt  »  nnaU  steambo&t  which  ran  five 
miles  «t  hour  In  1788.  For  John  Pitch'a  larentlona  of  a  bUII 
uriler  date,  tee  vol.  Iz.  p.  286,  and  faller  details  In  Thurston's 
0rott(A  (if  (Ae  ateam-Ettfitne,  already  quoted,—*  book  which  also 
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was  applied,  espedaQy  hy  Rankmo.  to  motiosl  iwob- 
iaoB  in  the  use  of  steam.   Tb»  publiea&on 

in  1859  of  Rankine's  Manvat  of  the  Steam- 
Engiru,  formed  an  epoch  in  the  history  T^maL 
ot  the  subject  by  giving  inventors  a  new 
basis,  outside  of  mere  empiricism,  fVom  which  they 
oonld  puiji  on  the  development  of  the  steam-engine. 
Unfortunately,  however,  for  its  bearing  on  pntctioe, 
the  theory  ot  the  steam-engine  was  to  a  great  extent 
founded  on  certain  simplifying  assumptions  which  ex- 
perience has  now  shown  to  be  nr  from  correct  It  waa 
assumed  that  the  cylinder  and  piston  might  be  treated 
as  behaving  to  the  steam  like  non-conducting  bodies, 
— that  the  transfer  of  heat  between  the  steam  and  the 
metal  was  negligibly  small.  Rankine's  calculations  of 
steam-oonsnmption,  work,  and  thermodsmamic  efi- 
tieaay  involve  this  assumption,  except  in  the  case  of 
steam-jacketed  cylinders,  where  he  estimates  that  the 
steam  in  its  passace  through  the  cylinder  t^es  just 
enough  heat  from  the  jacket  to  prevent  a  small  amount 
of  condensation  whiob  would  otherwise  occur  as  the 
prooess  of  expansion  goes  on.  If  the  transfer  of  heat 
ntHu  steam  to  metid  could  be  overlooked,  the  steam 
which  enters  tiie  cylinder  would  remain  during  admis- 
Mon  as  dry  as  it  was  before  it  entrared,  and  the  volume 
of  steam  consumed  per  staroke  would  correspond  with 
the  volume  of  the  cylindffl  up  to  the  point  of  cut-off. 
It  is  here  that  the  actual  behavior  of  steam  in  the 
cvlinder  diverges  most  widely  from  the  behavior  which 
the  theory  assumes.  When  steam  enters  the  cylinder 
it  finds  the  metal  chilled  by  tiie  previous  exhauM,  uid 
a  portion  (tf  it  is  at  onoe  condensed.  This  has  the 
efS&A  of  inneasing,  often  very  largely,  the  volume  of 
boiler  steam  required  per  ^roke.  Aa  ezpanuon  goe» 
on  the  water  tliat  was  condensed  during  admisnon 
begins  to  be  re-evaporated  from  the  udes  of  Uie  cyl- 
inder, and  this  action  is  often  prolonged  into  the 
exhaust.  In  a  later  chapter  the  effect  which  this 
exchange  of  heat  between  the  metal  of  the  cylinder 
and  the  working  fluid  produces  on  the  economy  of  the 
engine  will  be  disoussed,  and  an  account  will  be  given 
of  experimental  means  by  which  we  may  examine  the 
amount  of  steam  that  is  initially  condensed  and  trace 
its  subsequent  re-evaporation.  It  is  now  reoo^iied 
that  any  theory  whidi  fiuls  to  tiUce  account  of  these 
exchanges  of  heat  fiuls  also  to  yidd  evm  oompantively 
oorreot  results  m  oakmlating  the  rdative  e&ieney  of 
various  steam  pressures  or  various  ranges  of  expanrion. 
But  the  exchanges  of  heat  are  so  complex  Uiat  therfr 
seems  little  prospect  of  submitting  them  to  any  com- 

erehensive  weoretical  treatment,  and  we  must  raUier 
K>k  for  help  in  the  future  development  of  engines  ta 
the  scientific  andysis  of  experiments  with  actoal 
iMohines.  .  Mnch  careful  woric  of  this  kind  has 
ali^dy  becu  done  by  Him  and  others,  and  there  is 
room  for  much  more.  Questions  relating  to  the  influ- 
enoe  (on  heat-engine  economv)  of  speed^  of  pressure, 
of  ratio  of  expansion,  of  jacketing,  of  oompoand  ex- 
pansion, or  of  superheating  must  in  the  main  be  seUltxi 
by  an  appeal  to  experiment,— experiment  guided  and 
interpreted  at  every  step  hy  refermoe  to  the  prindi^es 
of  thermodynamics  and  Uie  dieory  of  steam. 

fi</ero»ee».-8tQart,  DetertfUm  mtonj/  the  «bm.A^w.  1835; 
Fkrey,  TreoUte  on  tm  abtm-Engbte,  I&7 ;  Tradgold,  Tte  flTaai 
Aytee.lS88;  UvbhMA't MediiSdeat Iii»xidkM  IPULaad 
UfeqfWaU!  Oallowar.  The Oeam-Eitglm  ami iUImaUon;  Thna- 
U>a.SUIoryqfUeOTmMi^lhe8leam'M!ntfine:  Cowperon the Steuc- 
SagiBe  [EeS  LatKra  Ind.  a  B.,  mt).  Talt,  iSMdk  y  Slkenwe^ 

II.  Thsokt  or  Hbat-Enoiksb. 

23.  A  heat-engine  acts  by  taking  in  heat,  oonrerting  a, 
part  of  the  heatmoeived  into  mechanical  energy, 
which  appears  as  tiie  woik  done  hy  tin  engine,  °^ 
and  mlecting  the  remaioder, stlU  in  theferm  drnaiS^ 
of  heat.  The  theory  of  heat^aglnea  oompriaea 
tiie  study  of  the  amount  of  work  done,  in  its  relation  t« 
the  heat  supplied  and  tothe  heat  rejected.  "Dta  (hetwy  is 
based  on  the  two  laws  of  thannodynamicB,  which  may  be 
stated  here  as  follows : 

Law  1.  When  mtekanieal  tMrfg  fa  pnimeet  frvm  hmi,  1 
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Oiemal  imU  0f  heat  yoei  ofd  of  taUUHee  for  every  772  foot- 
ptmndM  of  woriB  Ame;  a»d,  MMMraely,  whan  heat  it  j^rodvced  fry 
the  etpaiditwn  medunueal  m^rpy,  1  thermal  unit  of  keiU 
eomm  mto  oatUmeofor  eeory  772/o4t>poHiub  of  vtork  tponX. 

The  "thwinal  unit*'  is  tha  heat  nqaired  to  roitib  the 
tempentare  of  1  lb  of  imter  1  degree  Fafar.  when  at  its 
tsmpeiatoreof manlmnm  density.  'Hieeqnivaleatqaantltr 
of  work,  772  foot-pounds,  was  determined  by  the  experi- 
ments of  Jonl&  and  is  ulled  ' Joule's  eqaivalent.  Later 
researches  by  Amle  and  otben  have  indicated  that  ttLls 
nnmber  is  probably  too  small ;  it  sboald  perhaps  be  as  mnch 
as  774  foot>iKiandB.  Joule's  origiaal  Tslae  is  still  generally 
ased  by  engineers ;  and  aa  it  enters  into  many  published 
tables  It  may  coUTeniently  be  adhered  to  nntil  its  accuracy  is 
more  definitely  disiooTM.  Since  a  definite  number  of  foot- 
pounds are  equivalent  to  1  thermal  unit,  we  may,  if  we 
please,  express  quantities  of  work  In  thermal  uniti,  or 
quantities  of  heat  in  foot-pounds;  the  latter  practice  will 
nequently  be  found  userul. 

Law  2.  u  impouiife  for  a  i^-ading  machine,  unmid^  6y 
•ay  external  ageneg,  to  convey  Htat  from  one  bodg  to  another  at 
i  iMher  lemp^aiurt. 

This  is  the  form  in  which  the  second  law  has  been  stated 
by  Clausius.  Another  statement  of  it,  different  in  form  bat 
rimilar  in  effect,  baa  been  given  by  Thomson.  Its  force 
may  not  be  immediately  obvious,  but  it  will  be  shown  be- 
low that  it  introduces  a  most  important  limitation  of  the 

Swer  which  any  engine  has  of  converting  heat  into  work . 
&r  as  the  flrst  law  shows,  there  is  ncrthing  to  prevent 
the  whole  heat  taken  in  by  the  engine  from  changing  into 
tneohanical  energy.  In  consequence  of  the  second  law, 
however,  no  heat-engine  converts  or  can  convert,  more  than 
a  small  fraction  of  the  beat  supplied  to  it  into  work ;  a 
laige  part  is  necessarily  r^eoted  as  beat.  The  ratio 
Heat  converted  into  work 
Heat  taken  in  by  the  engine 
is  a  fraction  always  much  leas  than  uui^.  This  ratio  is 
called  the  ^fletency  of  the  engine  considered  as  a  heat-engine. 
24.  In  every  heat-engine  there  is  a  working  mbHance 
which  takes  in  and  rejects  beat,  thereto  suf- 
fering  changes  of  form,  or  more  commonly  of 
saDHaooe.  yoimn^^  gn^  does  work  by  overcoming  resist- 
ance to  these  ehanges  of  form  or  volume.  The  working 
substance  maybe  gaseous,  liquid,  or  solid.  We  can,  for 
example,  imagine  a  heat-engine  in  which  the  working  snb- 
fltance  is  a  long  metallic  rod,  arranged  to  act  as  the  pawl  of 
a  ratchet-wheel  with  fine  teeth.  Letthe  n»d  be  heated  so 
that  it  elongates  suiBcieutly  to  drive  the  wheel  forward 
tiiTOUgh  the  space  of  one  tooth.  Then  let  the  rod  be  cooled 
(s^  by  applying  cold  water),  the  wheel  being  meanwhile 
held  from  retoming  by  a  separate  click  or  detent  Tht  rod, 
on  cooling,  will  retract  so  as  to  engage  Itself  with  the  next 
succeeding  tooth,  which  may  then  be  driven  forwurd  by 
beating  the  rod  again,  and  so  on.  To  make  it  evident  that 
SDch  an  engine  would  do  work,  we  have  only  to  suppose 
that  fhe  zatehet-wheel  carries  round  with  it  a  drum  by 
isrhieh  a  weight  iswonnd  up.  We  have,  then,  a  complete 
heat-engine^  in  which  the  working  substance  is  a  solid  rod, 
whfeh  receives  heathy  being  brought  into  contact  with 
some  source  of  heat  at  a  comparatively  high  temperature, 
tranaflwins  a  small  part  of  this  heat  into  work,  and  rejects 
the  remainder  to  what  we  may  call  a  reoalveT  of  heat,  at  a 

  comparatively  low  temperature.   The  greater 

2?f2«I^  1*^       ^®         "*y  simply  to  pass 

tuifc^  through  the  engine,  from  the  source  to  the  re- 
oelver,  beeommg  degraded  nt  regardt  temperature 
as  it  goes.  We  shiU  see  presently  that  this  is  typical  of  the 
action  of  all  heat-engines;  when  they  are  doing  work,  the 
heat  which  they  rtject  is  ntJected  at  a  temperature  lower 
than  that  at  which  it  is  taken  in.  They  convert  some  heat 
into  work  only  by  letting  down  a  much  larger  quantity  of 
heat  from  a  high  to  a  relatively  low  temperature.  The 
action  is  analogous  to  that  of  a  vrater-wheel,  which  does 
work  by  letting  down  water  from  a  high  to  a  lower  level, 
but  with  this  important  difference  that  in  the  trsosfbr 
which  oocuis  in  heat-engines  an  amount  of  heat  disai^eam 
which  is  equivalent  to  the  work  done. 
^  In  almost  all  actual  heat-engines  the  working  sub- 
stfltace  is  a  fluid.  In  some  it  is  air,  in  3ome  a 
Flnld  work-  mixture  of  several  gases.  In  the  steam-engine 
^nr*!  working  fluid  iBamiztare(in  varying  pro- 

^^^i^  portions)  of  water  and  steam.  With  t.  fluid  for 
ehangei  of  working  substance,  work  is  done  by  changes  of 
volume.  volume  only ;  its  amount  depends  solely  on  the 
relation  of  pressure  to  volume  during  the 
change,  and  not  at  all  on  the  form  of  the  vessels  in  which 
the  dhange  takes  ^aoe,  Letadiagrambediawn(Flg.  9)  in 
which  tiie  relation  of  tiie  Intensity  of  pressure  to  tiie  volume 
of  any  snpposed  working  eabstanoe  is  gn^lcaUy  uhfUted 
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by  the  line  ABC,  where  AM,  CN  are  pressnres  and  AP,  CQ 
are  volumes,  then  the  work  done  by  the  substance  in  ex- 
panding from  A  to  C  the  area  of  the  figure  UABCN.  And 
similarly,  if  the  substance  be 
compressedfrom  Cbaek  to  Its 
original  volume  in  such  a 
manner  that  the  line  CDA  re- 
preseots  the  relation  of  pres- 
sure and  volume  during  com- 
pression, the  work  done  apoa 
the  snhstanee  is  tiie  figure 
NCDAH.  Taking  l^e  two 
operations  together  we  find 
that  the  substance  has  done  a 
net  amount  of  work  eqnal  to 
the  area  of  the  shaded  figure  ABCDA,  or/PdV.  This  is  an 
example  and  a  generalization  of  the  method  of  representing 
work  which  Watt  introduced  by  bis  invention  of  the  indi- 
cator ;  the  figure  ABCDA  may  be  called  the  indicator  dia- 
gram of  the  supposed  action. 

36.  Generally  in  heat-engines  the  working  substance  re- 
turns periodically  to  the  same  stote  of  tempera- 
tore,  pressure,  volume,  and  physical  condition.  Cycle  of 
When  this  has  occurred  the  subetanoe  is  said  to  "''"'^^Sl^^ 
have  passed  through  a  complete  cycle  of  opera-  substuoe. 
tions.  For  example,  in  a  condensing  steam- 
engine,  water  taken  from  the  hot-well  is  pumped  into  the 
boiler ;  it  then  pusses  into  the  cylinder  as  steam,  passes 
thence  into  the  condenser,  and  thence  ag^u  into  the  hot- 
well  ;  it  conndetes  the  cytAa  by  retoming  to  the  same  con- 
dition as  at  first.  In  other  less  obvious  esses,  as  in  that  of  the 
non-oondensing  steam-engine,  a  little  consideration  will 
show  that  the  cycle  is  completed,  not  indeed  by  the  same 

Eortion  of  working  substance  beug  retomed  to  the  holler, 
ut  by  an  equal  quantity  of  water  Dains  fsdto  it,  wblleths 
steam  which  has  heen  discharged  into  the  atmosphere  cools 
to  the  temperatore  of '  the  feed.  In  the  theory  of  beat- 
engines  it  is  of  the  first  importance  to  consider  (as  was  first 
done  by  Oamot  in  1824)  the  <7cle  of  operations  perfonned 
by  the  working  subetanoe  as  a  e<HnpIeto  whole,  a  we  stop 
short  of  the  completlcm  of  a  (^ele  matters  are  complicatea 
by  the  text  that  the  sobstuice  is  in  a  shito  different  from  its 
initial  state,  and  m»  therefore  liave  changed  its  stock  of 
internal  energy.  AAeracompleteCTole,  on  the  other  hand, 
we  know  at  «ice  that,  rinoe  the  oonoition  is  the  same,  tiie 
internal  energy  of  the  snbsbance  is  the  same  as  at  first,  and 
therefore — 

Heattaken  ln=work-done-|- heat  rejected. 

27.  It  will  serve  our  purpose  l>e8t  to  approach  the  tiieorT' 
of  heat-engines  by  considering,  in  the  first 
instance,  the  action  of  an  engine  in  which  the 
working  substance  is  any  one  of  the  so-called 
permanent  gases,  or  a  mixture  of  Uiem,  such  as 
air.  The  word  permanent,  as  applied  to  a  gas, 
can  now*  be  understood  only  as  meaning  that  the  gss  Is 
liquefied  with  difficulty — either  by  the  use  of  eztr^nely 
low  temperatore  or  extaremely  high  pressure  or  Iwth.  So 
long  as  gases  are  under  conditions  of  pressure  and  tem- 

Sratore  widely  different  from  those  which  produce  lique- 
;tion,  they  conform  very  approximately  to  certain  simple 
laws — laws  which  may  be  regarded  as  rigoronAj/  applicable 
to  ideal  substances  called  Mr/raf  gases.  After  stoting  these 
laws  briefly  we  shall  examine  the  efficiency  of  a  heat-engine 
using  a  gas  in  a  certain  manner  as  working  substance,  and 
then  show  that  the  condosion  so  derived  has  a  general 
application  to  all  beat-engines  whatsoever.  In  this  pro- 
cedure there  is  no  sacrifice  of  generality,  and  a  part  of  the 
process  is  of  independent  semoe  in  the  discussion  of  actual 
air-engines. 

28.  The  laws  of  the  permanent  gases  are  the  follow- 
ing: 

Law  1.  (Boyle).   Jhov^muitf  af^oenmauof  ^512^^2 
ga*  variet  fatwrw^oi  Its  jii  aswif  a,  ike  tanptratmro 
boing  tqtt  eanMtanL  ' 

Thus,  if  y  be  the  volume  of  1  lb  of  a  gas  in  cubic  feet, 
and  P  the  pressure  in  pounds  per  square  foot,  ■^gmi^'^ 
so  long  ss  the  temperatore  is  unchanged — 
P  «  V-*,  or  PV  =  constant. 
For  air  the  value  of  the  ccmstant  is  26220  when  the  tem- 
peratore Is  SS!**  F. 

29.  Law  2.  (Charles).  Vnder  MHutsnf  preitars  sgasi 
wIuMM  of  differmt  gaoee  tnereate  MfnoUy  for  the  chaiMs 
tame  increment  of  temperature.  AUo,  if  a  gat  he  ]aw. 
heated  w»der  oonhamt  preMwrs,  equal  incromentt  of 

He  vobme  correspond  very  nearly  to  equal  intervale  of  tmpor»- 
tare  at  diiermimed  ty  the  Male  of  a  menmrp  (AcrsumMter. 

>  Sues  the  llqnefMitloD  of  hydrogen  and  oUier  gases  by  mf. 
Callletet  and  Plctet 


Engine 
worxlng 
with  a  per- 
fect gas. 
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Thru,  let  tu  teke,  My,  493  cabio  iaehw  of  hydrogan,  alM 
«f  oxygen,  of  tix,  etc.,  alt  at  3B*  vid,  ke^ng  Moh  at  a 
ooiutant  prennre  (oot  neeesBarUy  the  nme  for  all),  heat  all 
•o  that  their  temperatanriMs  1"  F.  We  shall  nod  that 
each  has  expanded  by  aeQiibly  the  same  amonnt  and  now 
oeeapies  494  oabic  inches.  And  Anther,  If  we  heat  «aj  one 
throvgh  another  1*  F.  to  84»  F-  we  alull  And  that  iti 
volmue  to  now  486  enUo  Inohea,  and  so  on.  TTias  tor  any 
gas,  kept  at  constaofc  pi  wmre,  if  the  Tolome  wm 

483at88«F., 
ttwonldbe  492atSl«F., 

461  at  0"F., 

andflnally  6  at— 4610F., 

I«ovlded  the  same  Uw  weie  to  bold  at  indeflnitelT'  low  tem- 

Kratares.  This  we  may  awame  to  be  the  case  with  a  per- 
rt  gas,  although  any  actnal  gas  woold  ohange  Its  phyuoal 
state  long  before  so  low  a  tempetatnre  were  readied. 
Tbli  r«nilt  may  be  oonctoely  expressed  by  saying  that  if 
we  reckon  temperatoxe,  not  from  the  ordinarr 
^bjKdnto      aero  but  from  a  point  461*'  below  the  aero  of 
j^*'*"      Fahrenheit's  scale,  the  Tolome  of  a  glren  qnan- 
tity  of  a  gas,  kept  at  ooostaot  pressore,  isp'o- 
portlooal  to  thetempmtare  r«eko|ied  firom  that  zero.  T^m- 
pnatans  so  reekoned  are  called  absolnte  tempeistafes,  and 
the  point  —  461'  F.  is  called  the  absolnte  lero  <n  temperatnre. 
Denoting  any  temperatnre  according   to  the  ordinary 
■eale  by  1,  and  the  oorreapondlug  abeolate  temperatnre  by 
r,  we  have 

rM(4-461  on  the  Fahrenheit  scale, 
and  rst-{-S74  on  the  Oentlgrade  scale. 

CharWs  law  shows  tiiat  if  tempwatoras  be  measured  h^ 
thennometen  in  wUdi  the  expanding  snbstanoe  Is  i^,  hy- 
drogen, oxygen,  or  any  other  permanent  gas,  and,  if  tiiooe 
intervals  of  tamperrtore  be  oalied  equal  which  ocunsmisid  to 
eqnal  amoonts  «f  expansion,  thw  toe  indtsattons  ox  these 
thermometeis  always  agree  very  closely  with  eaohoOier, 
and  also  agree,  thongh  less  elosely,  with  the  Indications  of  a 
mercury  thermometer.  We  shall  see  later  that  the  theory 
of  heat-eaginee  affords  a  means  of  forming  a  thvmometrio 
scale  which  is  independent  of  the  properties,  as  to  expan- 
sion, of  any  snbfltance,  and  that  this  scale  eoinotdes  with 
thesoale  irfaperfoctgBB  thermometer,  a  &et  whieh  Jnati- 
fles  tiie  use  of  tl^  term  absolnte,  as  ap^ied  to  temper^uflS 
measnred  by  the  expansion  of  a  gas. 

30.  Combining  law*  1  and  9,  we  ham,  for  a  givwi  masa 
of  any  gas, 

PV  =  Cr, 

where  «  is  a  coostaat  depending  on  the  specifle  density  of 
the  gas  and  on  the  nnits  in  which  P  and  V  are  measnred. 
In  what  follows  we  shall  ssenme  that  P  is  measnred  in 

Sands  per  sqaare  foot^  dtat  V  is  the  Toltuneof  1 1>  Inonbio 
!t,  and  that  r  is  the  ahsolvte  temperature  Id  Fkhreoheit 
degree.   In  air,  with  these  nnits, 

FV  =  68.18r. 

31.  Law  3  (Begnanlt).   Th«  tpeel^  heat  at  amttamt  pre»- 
mtrt  U  eotuUmt  far  mjr  ffot. 

By  ^eciile  heat  at  constant  preesnreis  meant 
the  Jieat  taken  in  by  1  lb  of  a  snbetanoe  when 
its  tempeistore  rises  1°  F.,  while  the  preasnre 
remains  nnehanged — the  volnme  of  oonrse  In- 
creasing.  The  law  states  that  this  quantity  is 
the  same  for  any  one  gss,  no  matter  what  be 
the  temperature,  or  what  the -oonstant  preesnie, 
at  which  the  process  of  heating  takes  plaoe. 
3S.  Another  important  quantity  In  the  theory  of  heat- 
engines  Is  the  specifle  heat  at  constant  Tolnme, 
that  Is,  the  heat  taken  in  by  1  lb  of  the  anb- 
stanos  when  its  temperatnre  rises  1**  F.  while 
Tditme  remains  nnehanged— tiie  pressure 
of  ooune  increasing.  We  shall  denote  specific 
heat  at  constant  weasnre  by  and  specific  heat  at  con- 
stant Tolnms  ^  LetlDi  ofa  gas  be  heated  atoon- 
stant  moBsnia  P  ftom  tempsiatan  n  to  temperature  n  (ab> 
Bdlnto).  Let  Vi  be  the  voinme  at  n  and  Vi  the  volimie  at 
fs.  Heat  to  taken  in,  and  extnnal  work  to  dooehy  tbeex- 
pension  of  tiie  gas,  namely : 

Heat  taken  in=X^(fi—n). 

Work  done    P(  Vt — Vi)  —  o(t« — n). 

The  difference  between  theee  quantttiee.  or  (Ky  —  c)(t*  —  n), 
to  the  amonnt  by  which  the  stock  of  internal  energy  pos- 
sened  by  the  gas  has  Increased  during  the  process.  We 
shall  see  preeently  that  this  gain  of  internal  energy  would 
have  been  ttie  same  had  the  gas  passed  in  any  otner  mau- 
nei  fkom  n  to  t«. 


BegnaoU's 
law. 

Specifle 
heat  at 
constant 
pressoie. 


Spedflo 
heat  at 
constant 

vohmie. 


33.  Law  4  (Jonle).    WJm.  s  eoa  erpmub  mOmt  dsiaf 
tsrsol  work,  md  wWenf  fshfap  m  or  gtvmn  oat 

keai,  itt  tmparaturt  doM  Not  ektm^  Joule's  law. 

To  prove  this,  Joale  connected  a  vessel  oon- 
taining  cotmpressed  gas  with  another  vessel  that  was  empty, 
by  meaiia  of  a  pipe  witii  a  dosed  sbm-ooek.  Both  veneto 
were  Immetssd  la  a  tub  of  water  and  wereallowed  to  se- 
same a  uniform  temperature.  Then  the  stop-cock  was 
opened,  the  gas  expanded  without  doing  eztemsJ  work,  and 
finally  the  temperature  of  the  water  in  the  tab  was  foand  to 
have  nndergone  no  change.  The  temperature  of  the  gas 
was  onaltered,  and  no  heat  had  been  taken  In  or  given  out 

byit 

34.  Sinoa  the  gas  had  neither  gained  nor  lost  heat,  sad 
had  done  no  work,  ito  internal  energy  was  tiit 

same  at  the  end  as  at  the  beginning  of  the  ex-  Inlwiial  en- 
periment.  The  preasore  and  voinme  had  "gy  <'^ajMs 
changed,  but  the  temperature  had  not  We  '^C^ 
must  therefore  oonelnde  that  the  internal  «i-  tempera- 
ergy  of  a  given  mass  ofa  gas  depends  only  on  tnie. 
ito  temperature,  and  not  apon  its  pressure  or 
volume ;  in  other  words,  a  change  of  pressure  and  volume 
not  associated  with  a  change  of  temperatnre  does  not  alter-^ 
the  internal  energy.  Hence  In  any  change  of  tempen^m 
the  ohangeof  internal  energy  to  independent  of  the  relation 
of  pressure  to  volume  throughont  thei^uation.  Now  wo 
have  sesn  above  that  the  qoanti^ 

(K,— «)(»!- n) 

measures  the  gain  (^internal  energy  when  1  lb  of  a  gss  has 
its  temperature  changed  from  n  to  n  in  one  particalu  way, 
namely,  at  constant  pressure.  Hence  thto  same  quantity 
also  messorss  the  gun  of  tatemal  energy  when  1  ft  of  a 
gas  has  ito  tempetatnre  changed  tmm  n  to  n  In  any  masr 
ner  whatsoever. 

35.  Next  con^der  the  esse  of  1  lb  of  a  gas  heated  fion  n 
ton  at  constant  volume.  The  heat  taken  in  to 

w  ,  »  RrtstlMiof 
&  (l-n)>  Om  two  me- 

eUeheuB. 

Since  no  work  to  done,  thto  to  all  gain  of  inter- 
nal mergj,  and  to  therafoio  ({  34)  «q«al  to 

(^-sKi-n). 

HenoB  in  any  ^ 

I^—SbKiiw 

Uw  ratio  Kf/K*  will  be  dsoeted  bj  r  t  obvloaslr 

Kr-iirty-l). 

llie  foUowlng  tsUs  oi  values  <iiXf,K^e,  and  r  will  bo 
found  nsefttl  in  dealing  with  air  and  gas  engines. 

Tabu  L— iVspsriist  iff  Sossi. 


K,. 

c 

y- 

Dry  sir  — — ... — 

Hydrogen-.   

Carbonto  add  

IbASh  gas.......»  

Steam  sa^  or  highly ) 
sapoiieated  steam  J 

Foot-lbs. 
183,4 

iffr.9  ■ 

188.2 
2832 
180.1 
167.4 
4BT.7 
311.9 

371 

FooHb». 

130.2 
119.8 
133.4 
1864 
133.4 
132.6 
8S3.1 
257.7 

S8&5 

Foot-lbe. 
53J2 
48.1 
54.8 
768 
55.7 
34.8 
94.6 
54Je 

S&5 

1-409 
1.402 
1^1 
1.41S 
1.418 
1J2S3 
UUl 
1.213 

L30 

Work  dooa 

ini 


86.  Weshall  now  return  to  the  eonsiderattoa  «rf  dIagtaM 
like  lliat  of  }  86,  which  exhibit  the  aotiom  of  a  working  snb- 
stance  by  curves 
showing  the  rela- 
tion of  P  to  V  dur- 
ing expansion  or 
oompicsil<m.  In 
moat  of  the  instsaces  which 
occur  in  the  theory  of  bent, 
engines  soch  corves  may  be 
euotly  or  ^iproxlmately  mp- 
resttitod  by  eqoatioaa  of  tba 
fonn 

Fi».  ux  PV*  =eonBUn^ 

where  the  index  it  hsa  various  nnmerie^  valnes.  Let  AB; 
Fig.  10,  beaoarveofexpaoslon(ofanysDbstanee)i&wUA 
PV*  to  constant,  fMm  pMssmre  Pk  and  vidiuaa  Ti  at  A  to 
prsssare  1^  and  volome  Yiat  B.  We  have,  bj  assuiuiithia, 

FkTi»»P|Va». 
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Hie  woric  dona  k. 

wT=P.T.. yvv  ^=  p.v.-(v^v.-). 

Thii  nuy  alio  be  written 

FiYi(l— r**) 
•—1 

when  r  It  the  ntio  VVTi,  i^eh  uur  bs  aUad  tlM  latio  of 


uotlur  form  of  the  aberc  exprevion  for  the  work 
done  to 

»— 1 

37.  Ap^ying  this  remit  to  the  case  of  an  ezpuidlng 
gaaiWeUTO 

Work  done  =  (i(n— n)/(»— 1). 
The  loM     Intenwl  energy  daring  expansion  la,  by  J  34, 

K^n-n),  or  e(n by  {  36. 

Sappose  now  that  the  mode  of  expansion  is  sooh  that  the 
loos  of  internal  energy  to  eqnal  to  the  external  imk  done, 

then 

e(n— „e(n — n) 
«— 1        y— 1 
and  the  lav  of  ezpandon  to 

PVT=aooi»taat. 

The  nme  formula  applies  when  a  gas  to  being  oonineased 
1b  aoch  a  manner  that  the  work  qtent  nptrn  thegae  to  eqnal 
tothe^^  of  internal  energy  by  the  gas. 

38.  Thifl  mode  of  ezpanaion  (or  compreeBion)  is  termed 

odioialfe.  It  occurs  when  the  working  snb- 
^^^1^  stHiee  to  itetther  gaining  nor  lo^g  heirt  by 
ezpuwNi.  (^(igp^on  radiation  or  iDtemal  ehemloal 
action.  It  wonld  be  realized  If  we  had  a  sabstanoe  expand- 
ing or  being  oompressed,  without  chemical  change,  in  a  cyl- 
inder whleh  (witA  the  piston)  was  a  perfect  non-oondactor 
«f  heat.  In  adiabatto  expansion  the  external  work  todone 
aattrely  at  the  expense  of  the  anbitnnoe's  stock  t/t  internal 
energy.  Henoe  in  theadiabatio  expansion  ofagasthe  tern- 
peratnre  falls,  and  In  adiabatio  oompreesion  it  rises.  To 
And  the  change  of  temperatore  in  a  ns  when  expanded  or 
oompreaaed  adlabatioaUy  we  have  «ily  to  combine  the  eqna* 
tiona 

p,Vir=-ftT«yand 

and  we  find 

It  to  dear  from  the  above  that  If,  during  expansion,  a  to 
leaa  than  y  the  flnid  is  taking  in  heat,  aiul  if  •  to  gieater 
than  y  tlM  flnld  to  r^ecting  heat. 

30.  Another  very  importent  mode  of  expansion  or  oom- 
lMtOv*ri"«i  P*<*don  to  that  called  imOmwai,  In  which  the 
^j^SUCjr  temperature  itf  the  wwking  snbstanee  to  kept 
ocmstamt  during  the  proesss. 

In  the  case  of  a  gas  the  carve  of  toothennal  expansion  to 
a  reotangnlar  hypcabola,  having  the  eqoation 

PV = constant  —  or. 

When  a  gas  expands  (or  to  compressed)  Isolliennally  at 
tflsnperatore  r  fimn  Vi  to  Vt  the  work  done  1^  (or  opon)  it 
(per  lb)  to 

yV^'Pd  V  =:=  Pi/V^'  ^  =PVIog*--oHofw^, 

where  r  is  the  ratio  Ti/Vi  as  l>efOTe.' 

Daring  Isothermal  expansion  or  otmipRaaion  a  gas  snffors 
no  ebange  of  internal  energy  (by  \  34,  since  r  to  constant). 
Henoe  daring  iBothermal  ex- 
pansion a  gas  must  take  in  an 
amoont  of  heat  Just  equal  to 
the  work  tt  does,  and  during 
iaotbermal  compression  it  mnst 
reject  an  amount  of  heat  Just 
«qaal  to  the  work  spent  upon 
\X.  The  expression  enogar  oon- 
seqnently  mesaurea,  not  only 
the  work  done  by  or  upon  the 
ns,  bat  also  the  neat  taken  in 
daring  isothermal  expansion 
m  given  out  during  isothermal 
fiomiHreaaion.  In  Ae  dli^^am, 
Fig.  11,  tiie  line  AB  to  an  example  of  a  curve  of  isothermal 

1  In  oalealaUons  where  thtoexpreariOQ  to  involved  U  to  eonre- 
aiant  to  remaaiber  that  loga,  the  hypsrtM^  logarittiu,  any 
anmbar  la  UOH  tfrnei  the  oonmen  logariihni  oftte  namhar. 


Pio.  11. 


expansion  for  a  perfect  gas,  called  for  brevity  an  isothermal 
line,  while  AC  to  an  adtobatio  line  starting  from  the  same 

point  A. 

40.  We  shall  now  consider  the  action  of  an  ideal  ^gtne 
in  which  the  working  substance  to  a  perfect 
gas,  and  to  caused  to  pass  through  a  cycle  of  Camot's 
changes  each  of  which  U  either  isothennal  or  oy^  of 
adiabatic.  The  cycle  to  be  deecribed  was  fltat  ope»twa"- 
ezamlned  by  Oamot  9sA  to  spoken  of  as  Ckr* 
no^f  (Tele  of  opeiatiotta.  Imagine  a  cylinder  and  piitMi 


Fra.  12.— Gamot^  Cycle,  with  a  gaa  for  working  substaooe. 

oomposed  of  a  perfectly  non-eonducting  material,  except  as 
reguds  the  bottom  of  the  cylinder,  which  to  a  conductor, 
looagine  also  a  hot  l>ody  or  indefinitely  oapactooa  eonroe  of 
heat  A,  kept  alwm  at  a  temperature  n,  a  perfaetiy  non- 
oimdncting  eover  B,  and  a  eold  body  or  indeflnltely  capa- 
doofl  receiver  of  heat  Q  kept  always  at  a  temperature  r%, 
which  to  lower  than  n.  It  Is  supposed  that  A,  B,  or'C  can 
be  applied  to  the  bottom  of  the  cylinder.  Let  the  cylinder 
contain  lib  of  a  perfect gas^ at temperatnte  n,Telame  V>, 
and  preaanre  P«  to  begin  with.  The  snfflxce  refer  to  the 
pointo  on  the  indicator  diagram.  Fig.  12. 

(1)  Apply  A,  and  allow  tiie  piston  to  rise.  The  gas  ex- 
panda  toothermally  at  n,  taking  heat  from  A  and  ddng 
work.  ThepreasaredumgestoPk  andthevolonetoVft. 

(2)  Bemove  A  and  apply  B.  Allow  the  piston  to  go  on 
rising.  The  gas  expands  adiabatically,  doing  work  at  the 
expeiue  of  its  internal  ene^^,  and  the  temperatore  fiJIs. 
Let  thto  go  on  until  the  temperature  to  ft.  The  pressure  to 
then  P*  t  and  the  volume  Vc  . 

(3)  Bemove  B  and  apply  C  Force  the  piston  down.  The 
gaa  is  compressed  isothermally  at  t%,  since  the  smallest  in- 
crease of  temperatore  above  n  causes  heat  to  pass  into  C. 
Work  to  spent  upon  the  gas,  and  heat  to  rnected  to  C.  Let 
thto  be  continued  until  a  certain  point  i  (IHg.  12)  to  reaohed, 
such  that  the  fourth  operation  will  complete  the  cycle. 

(4)  Bemove  G  and  api^  B.  Continae  the  compression, 
which  to  now  adiabatic.  "nie  pressure  and  temperatore  rise, 
and  if  the  point  d  has  been  properly  chosen,  when  the  pres- 
sure to  restored  to  its  original  value  P. ,  the  temperature  will 
also  have 'risen  to  ito  original  value  n-  [In  other  wozds,  the 
third  operation  mnst  be  stopped  when  a  point  d  to  reached 
such  that  an  adiabatic  line  drawn  through  d  will  paoa 
through  a.]   Thto  completes  the  cycle. 

To  find  the  proper  ptoce  at  which  to  stop  the  third  opera- 
tl<Hi,wehave,by$36,n/n'-(V>/V»  )y-*lntheBecondopera- 
tion,  and  amin  n/t«  ~.  ( V4  /V.  )r-*  In  the  fonrth  open^oa. 
Henoe  T.  /T»  —  V^/V.  .and  V»  Vfm « the  ratio  <A  Isothermail 
dxpansioo,  to  equal  to  ¥■  ^< ,  ttw  ratio  of  toothermal  otm- 
preeslon.  For  brevity  we  shall  denote  either  of  these  laat 
ratios  by  r. 

41.  The  following  are  the  transfers  of  heat  to  and  frmn 
the  working  fluid,  in  successive  stages  of  the  oyele : 

(1)  Heat  taken  in  from  A— on  logir  (by  \  39). 

(2)  No  heat  taken  in  or  rqjected. 

(3)  Heat  xtdeeted  to  0  —  er^  1og.r  (by  \  39). 

(4)  No  heat  taken  in  or  rejected. 

Henoe,  by  the  first  tow  of  thermodynamica,  the  net  ex* 
texnal  work  done  by,  the  gas  to 

fl(n— n)logrt"; 
and  the  efltoienoy  tX.  the  engine  (2  2^  to 

o(n — T»11<wt«i'  —n^:^! 
onlog«r  n 

Thto  to  the  fraction  of  the  whole  heat  given  to  it  which 
an  ei^cine  foJlowiug  Oamof  s  <7ele  oonverto  Into  work.  The 
en^e  takes  In  an  anionnt  M  heat,  at  the  tempmtnre  of 
the  aoDtoe,  ptoportlonal  to  n ;  itrnfeotoaaamoontttfbeat, 
at  the  temperatore  of  the  receiver,  pro^ottional  to  rv  It 
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works  within  s  nage  of  tompentare  extending  from  to 
Tt,  tfy  letting  down  heat  from  n  to  rj  24),  and  In  the  pro- 
em  It  eonTwto  into  woA  a  fraction  of  wat  heat,  whkh 
flraotioQ  will  be  greater  the  lower  the  tranperatnre  n  at 
which  heat  la  rejected  is  below  the  temperature  n  at  which 
beat  is  received. 

42.  Next  let  us  consider  what  will  happen  if  we  reverse 

Oamot's  cyole,  that  Is  to  say,  If  we  force  this 
engine  toactfio  that  theaamelndioatiwdiagram 
revereed       ^  before  is  traced  oat,  bat  in  the  direction 
opposite  to  that  followed  in  ^  40.   Starting  as 
before  from  the  point  a  and  with  the  gsA  at  ni  we  shaU  re- 
quire tbe  foUowiiu;  Soar  operations: 

(1)  Apply  B  and  i^low  the  piston  to  rise.  Hie  gas  ex- 
pands adiabatically,  the  curve  traced  is  ad,  and  when  d  is 
reached  tbe  temperature  has  fiiJlen  to  rj. 

(8)  Bemove  B  and  apply  C  Allow  the  piston  to  go  on 
Tiring.  The  gas  expuids  isothermally  at  i,  taking  heat 
from  C,  and  the  oarre  de  is  traced. 

(3)  Bemove  C  and  apply  B.  Compress  tiie  gas.  The  pro- 
cess is  adiabatic.  The  curve  traced  is  e&,  and  when  e  is 
reached  the  temperature  has  risen  to  n. 

(4)  Bemove  B  and  apply  A.  Continue  the  oompresBioQ, 
whidt  is  now  isothermal,  at  n-  Heat  is  now  r^ected  to  A, 
and  the  <7ele  is  completed  by  the  curve  fro. 

In  this  process  the  engine  is  not  doing  work ;  on  the  con- 
trary, work  is  spent  upon  it  equal  totheareaof  thediagram, 
ote(n  —  T))  logtr.  Heat  is  taken  in  &om  Cin  tbe  Aist  opera- 
tion, to  the  amount  enlogfr.  Heat  is  r^ected  to  A  in'the 
fourth  operation,  to  the  amoant  erilogcr.  In  the  first  and 
third  operations  there  is  no  transfer  of  heat. 

The  action  is  now  in  every  respect  the  reverse  of  what  It 
was  before. .  Tbe  same  work  is  now  spent  upon  tba  engine 
as  was  formerly  done  by  it.  The  same  amoant  of  heat  is 
now  given  to  the  hot  body  A  as  was  formerly  taken  from 
it.  Tbe  same  amount  of  heat  is  now  taken  from  tiie  cold 
body  C  as  was  formeily  given  to  it,  as  will  ba  seen  by  the 
fi>lIowIng  sehenie : 

Cbnwift  Ciiele,  Dtreel. 
Work  done  by  the  engine —  cCn  —  n)  log*r; 
Heat  taken  from  A  — «>il<^«r; 
Heat  r^eeted  to  C-«crilog«r. 

Oar%of$  Cpcle,  AsMrssd. 

Work  SDMit  upon  the  engine^ o(n  —n)  log«r; 
SxtLt  ngected  to  A  =erilagi  r; 
Hxa,t  tsken  from  C— er^ogfr. 

The  reversal  of  the  work  has  been  acoompanied  by  an  exaet 
reversal  of  each  of  the  transfers  of  heat. 

43.  An  engine  in  which  this  is  possible  is  called,  from  the 

thermodynamic  point  of  view,  a  retMrtibU  «n- 
Rerenlble  gine.  In  other  words,  a  reversible  heat-engine 
engine.  which,  if  fbtoed  to  teace  oat  ito  indicator 

diagram  reversed  ia  direction,  so  that  the  work 
which  wonld  be  done  by  the  engine,  when  running  direct, 
is  acto^Iy  spent  upon  it,  will  reject  to  the  soaroe  of  heat 
the  same  quantity  of  heat  as,  when  running  direct,  it  would 
take  from  the  source,  and  will  take  from  the  receiver  of 
heat  the  same  quantity  as,  when  mnning  direct,  it  would 
rqfect  to  the  receiver.  By  "  tbe  source  of  heat "  is  meant 
the  hot  body  which  acts  as  source,  and  by  "  the  receiver" 
is  meant  the  cold  body  which  acts  as  receiver,  when  the 
engine  is  mnning  direct.  Camofs  engine  is  one  examine 
of  a  reversible  engine.  The  idea  of  thermodynamic  rever- 
sibility is  highly  important,  for  the  reason  that  no  heat- 
engine  can  be  more  efficient  than  a  reversible  engine,  if 
both  take  in  and  r^ect  heat  at  the  same  pair  of  teioper»- 
tures. 

44.  To  prove  this  let  it  be  supposed  that  we  have  two  en- 

gines M  and  N,  of  which  K  is  revenible  In  Ute 
ReveraibU-   above  sense,  and  that  we  have  a  hot  body  A 
^^3.^  capable  of  acting  as  a  sonroe  of  heaL  and  a  cold 
tiJ^t^     body  0  capable  of  acting  as  a  receiver  of  heat. 
heat«n-  engine  H  is  set  to  mtrk  as  a  heat-engine, 

gine.  taking  heat  from  A  and  r^eeting  heat  to  C.  To 

prove  that  H  cannot  be  more  efficient  than  the 
revenible  engine  N,  we  shall  assame  that  it  w  more  efficient^ 
and  trace  the  oonseqaenoes  of  that  assnmptlon. 

Let  If,  woiking  direct,  be  coupled  so  as  to  work  N  re- 
versed ;  If  we  suppose  that  the  engines  are  without  mecban- 
ical  friction,  and  can  be  oonpled  up  without  lose  of  power, 
the  work  reprflsented  by  the  indicator  diagram  of  H  is  spent 
on  N,  and  H  will  tiisrefiire  reject  to  A  an  anunmt  of  heat 
wbicu  we  will  call  Qa  and  take  fkvm  B  an  amount  of  heat 
which  we  will  call  Qb.  Kow,  since  y  is  reversible,  If  It 
worked  direct,  taking  Qa  from  A,  it  would  do  the  same 
amonnt  work  as,  in  tiie  sonposed  oironmstance^  is  spent 
npM  it.   Hanee,  If  K  la  more  eflhdent  than  N  It « taking 


from  A  ao  amount  of  heat  I«m  than  Qa,  and  consequently 
also  is  giving  to  B  an  unoant  of  heat  correspondingly  less 
tiuui  Tne  joint  eSbo^  thenfiir&  of  M  working  direct 
and  N  working  reversed  is  that  the  naat  taken  from  A  "by 
M  is  less  than  the  heat  given  to  A  by  K,  while  tlie  heat 
given  to  B  by  M  is  leas  (to  an  equal  extent)  than  the  best 
taken  from  B  N.  The  oonsoqnenoe  is  that  tiie  hot  body 
A  is  gaining  heat  on  tiM  whole,  and  the  oold  body  B  la  loting 
an  equal  amount  of  heat;  in  other  words,  with  tbe  oontin- 
ued  action  of  the  double  system  heat  passes,  in  indefinitely 
large  quantity,  from  a  cold  body  to  a  hot  body,  by  means  of 
an  agency  which,  it  is  to  l>e  observed,  is  narely  self-acting, 
for  if  we  suroose  tiioe  is  no  mechanical  frietiw  the  system 
requires  no  help  from  without  Now  this  result  is,  by  the 
second  law  of  thermodynamics  28),  contrary  to  sli  expe- 
rience ;  and  we  are  forced  to  conclade  lhat  the  asBamptiim 
that  H  is  more  efficient  than  the  reversible  engine  N, 
when  both  take  In  and  r^eet  hert  at  the  same  two  temper- 
atures, is  false.  Hence,  with  given  temperatures  of  source 
and  receiver  of  heat  no  engine  is  more  efficient  than  a  re- 
versible engine.  ' 

Tiaxt,  let  M  and  N  both  be  reversible  and  both  work  be- 
tween the  same  limits,  but  lie  different  in  any  other  n«- 
pect.  Then  by  the  foregoing  argument  U  cannot  be  more 
efficient  than  N,  ndther  can  N  be  more  efficient  than  M. 
Hence  all  reversible  heat-engines  taking  in  and  rejecting 
heat  at  the  same  temperatures  are  equally  efficient. 

45.  These  results  imply  that  reversibility,  In  tbe  thermo- 
dynamic sense,  is  the  criterion  of  what  may  be  called  per- 
fMtion  in  a  heat-engine.  A  reversible  engine  is  perfect  In 
the  sense  that  it  cannot  be  improved  on  ss  regards  efficiency : 
no  other  engine,  taking  in  and  r^ecting  heat  at  the  sun* 
temperatures,  will  convert  into  work  a  greater  fraction  of 
the  heat  which  It  takes  in.  Moreover,  if  this  criterion  be 
satisfied,  it  is  as  r^ards  efficiency  a  matter  of  complete 
indifference  what  Is  the  nature  of  the  working  substance, 
or  what,  in  other  respects,  is  the  mode  of  the  engine's 
action. 

46.  Further,  since  all  engines  that  are  reversible  are 
equally  efficient,  provided  tiiey  work  between  mm» 
the  same  temperatures,  an  expression  for  the  ^^^^2. 
efficiency  of  one  will  apply  equally  to  all.  im  beat 
Now,  the  engine  whose  efficiency  we  have  o^iue. 
found  in  I  41  isoneexample  of  a  revenible  en- 

^Ine.  Hence  its  efficiency 

(n — nVn 

is  the  efficiency  of  any  reversible  heat-engtne  whafHwrm 
taking  in  heat  at  n  and  rejecting  beat  at  ri.  And  as  no  tm- 
gine  can  be  more  efficient  than  oue  that  is  reversible,  this 
expreasion  is  the  measure  ot  perfect  ^fflciencfi.  We  have  thus 
arrived  at  the  immensely  important  conclnaion  that  no 
heat-«igine  can  convert  into  work  a  greater  fraction  of  the 
heat  which  it  receives  than  is  expressed  by  the  excess  of 
the  tern  perature  of  reception  above  that  of  r^eetion  divided 
by  the  abwlnte  temperature  of  reception. 

47.  Briefly  recapitulated  the  steps  of  the  argument  by 
which  thU  result  has  been  recused  are  as  fol- 
lows. After  stating  the  experimental  laws  to  summarr 
which  gases  conform,  we  examined  the  action  of  tbeatgu- 
of  a  heat-engine  in  which  tbe  working  sab-  meat. 
stance  took  in  heat  when  at  the  temperature  of 

the  source  and  r^ected  heat  when  at  tiie  temperature  of 
the  receiver,  the  change  of  temperature  from  one  to  the 
other  ot  these  limits  t«Bing  accomplished  by  adiabatie  ex- 
pansion and  adiabatic  compression.  TUcing  a  special  case 
in  which  this  engine  had  foritsworkiugsnbstanoe  a  perfect 
gas,  we  found  that  its  efficiency  was  (n  —  ^)  ( j  41).  We 
also  ofaswved  tbirt  It  was,  in  the  thermodynamic  aenae,  a 
revenible  engine  43).  Then  we  found,  by  an  apidicatiM 
of  the  second  law  of  thermodynamics,  that  no  heat-engine 
can  luve  a  higher  efficiency  than  a  reversible  engine,  when 
taking  in  and  giving  out  heat  at  the  ewne  two  temperatures 
n  and  n;  this  was  shown  by  the  ftct  that  a  ombary 
assumption  leads  to  a  violation  of  the  seoond  law  ()  44). 
Hence,  we  eon«  iuded  that  all  revenible  lieat-englaes  leeelv- 
ing  and  n^ecting  beat  at  the  same  temperatares  wd  rt 
respective^  are  equally  efficient,  and  hence  that  the  effi- 
ciency {n  —  n)/n,  already  determined  for  one  particular 
reversible  engin^  measarea  tbe  effidener  of  any  remsible 
engine,  and  is  a  limit  of  efficiency  which  no  engine  what- 
ever can  exceed. 

48.  The  second  law  of  thermodynamics,  on  which  (along 
with  the  fint  law)  this  condnuon  rests,  has 

been  given  in  many  different  forms.    Tb»  Seeond  law ' 
statement  of  it  in  {  St  is  that  of  Oansias,  sad    of  tbenao- 
is  very  similar  to  that  of  Sir  W.  Thomson,  dynamics. 
Bankine,  to  whom  with  Thomson  and  dausina 
is  doe  the  develoimient  ot  the  theory  of  heat-engines  flnm 
the  point  at  whleh  Ounoileft  it,  has  stated  the  seoond  tew  iv 
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«  form  whieh  It  nelUier  tuj  to  nnJanrtand,  nor  obrknu,  m 
u  expcrimeatal  TMoItr  when  nndentood.  His  stetenwnt 
not: 

"  If  the  abaolnte  temperatora  of  au^  uiiAiTiiily  hot  snb- 
■tance  be  dlTided  Into  any  number  of  equal  part&  the 
dhtUot  thon  parts  in  eanaing  work  to  bepoitninea  are 

equ]."' 

TO  make  thia  intdllglble  we  maj  suppose  that  any  qnan- 
Htf  q  of  heat  firom  a  soaree  at  tempeiatuze  n  is  taken  hy 
the  flnt  of  a  aeries  of  perfect  heat-engines,  and  that  this 
tngiae  rcdecta  heat  at  a  temperatore  n  less  than  m  by  a 
certain  interval  Ar,  Let  the  heat  so  rejected  by  the  fltst 
(npne  form  the  heat  supply  of  a  second  perfeot  engine 
working  from  n  to  n  thiougb  an  equal  Interval  Ar-  let  the 
beat  which  it  in  torn  r^ecta  form  the  heat-sapply  of  a  third 
perbet  engine  working  again  through  an  equal  tnterral  from 
ntorti  and  so  on.  Tlie  effldenoles  of  tlusevMal  engines 

ai«(by{46)^^>— ,eto.  Hie  amounts  of  heat  supplied  to 
nil 

tbm  are  0,0^,0^,  etc.  Benca  the  amount  of  work  done  by 
n 

each  engine  is  the  same,  namely,  9^,  Thus  Banklne'sstate- 

Bent  is  to  be  andeistood  as  meaning  that  each  of  the  eqoal 
iBttmla  into  which  uy  lange  m  temperature  may  be 
dtvided  1b  eqnal^  effbetive  inulowingwork  tube  produced 
from  heat  when  neat  is  made  to  pan,  dmng  woik  in  tlie  most 
efident  possible  w^,  through  all  ths  raterrab  tnm  Uie 
top  to  the  bottom  of  the  range. 
4&  A  point  of  much  theoretical  intereet  may  be  noted  in 
passing.   Id  place  of  measuring  temperature, 
Tbermodj-  as  we  have  dote,  hy  tlie  expanuon  of  a  perfect 
gas,  a  wale  of  temperature  might  be  formed 
thus.   Starting  from  any  one  temperature,  let 
l^rjj!^      a  series  of  intervali  be  taken  such  that  a  series 
tore.  of  reveTsible  engines,  each  workiw  with  one 

of  the  intervals  for  its  range,  in  toe  manner 
dMcribed  in  {  48  (bo  that  the  heat  r^ected  by  the  first 
bnns  the  supply  of  the  second,  and  so  on),  will  each  do  the 
same  amount  of  work  ;  then  coil  ttecs  tnlerml*  anuU.  This 
jriyes  a  scale  of  temperature  (originally  suggested  by  Sir  W. 
Thmnaon)  which  is  truly  absolute  in  the  sense  of  being 
independent  of  the  properties  of  any  anbstanoe ;  it  coin- 
cides, as  is  evident  from  g  18,  with  the  seale  we  have  been 
osin^  in  which  equal  intervals  of  temperature  are  defined 
as  those  oorrespondfng  to  equal  amounts  of  expansion  of 
a  peifeet  gas  under  conataat  pressure ;  and  it  coincides 
Wproxiniately  with  the  scale  of  a  mercury  thwmometer 
when  that  is  graduated  to  read  from  the  absolute  zero  by 
the  addition  of  a  suitable  constant  (}  29). 
50.  The  availability  of  heat  fitr  tnuufonnation  Into  woric 
dmends  easentdally  on  the  range  of  tempera- 
^^^^  tore  through  which  the  beat  is  let  down 
SumSft-  from  the  hot  source  to  the  cold  body  Into 
Oeaej,  which  heat  Is  rq|ected ;  it  is  only  in  vlrtae  of  a 
difference  of  temperature  betiraen  bodies  that 
conversion  any  part  of  their  heat  into  work  becomes 
posrible.  Jt  n  and  n  are  the  highest  and  lowest  tempera- 
tures of  tSie  range  through  which  a  heat-engine  works, 
it  is  clear  that  the  maximum  of  efflclenoy  can  be  reached 
Mily  when  the  engine  takes  in  all  Its  heat  at  n  Mid  n^ects 
St  Ts  all  that  Is  reieeted.  With  respect  to  oveiy  portion  of 
heat  taken  in  and  r^ected  the  greatest  iAmX  efldeney  is 
Temperature  of  reception  -  temperature  al  r^ection 
Temperature  of  reception. 

Any  heat  taken  In  at  a  temperature  below  n  or  r^ected  at 
a  temperatare  above  n  will  have  lesB  availability  for  con- 
TCtsiou  into  work  than  if  taken  In  at  n  and  r^ected  at  n, 
and  faenoe,  with  a  given  pair  of  limiting  temperatures,  It  is 
eaaeatial  to  maximum  emelenoy  that  no  heat  he  taken  in 
by  the  engine  exoept  at  the  top  of  the  range,  and  no  heat 
r^eeted  except  at  the  bottom  of  the  range.  Further, 
as  we  haT»  seen  in  J  46,  when  the  tempeiatnres  at  which 
heat  Is  Teorived  and  i^eoted  u«  assigned,  an  engine  attains 
the  maximom  of  ^Bdeney  if  it  be  reversible. 
6L  It  Is  therefore  import&nt  to  inqnire  more  particularly 

what  kinds  of  action  are  rerersible  in  the  thw- 
CbnditiaDS  ModjMmie  seusfc  A  UtOeemi^enttoa  wiU 
of  reveni-  show  that  a  transfar  of  heat  ttma  the  aouioe  or 
blUtT,  to  the  receiver  is  reveisible  only  when  the 

working  subatanoe  Is  at  senaibly  the  same  tem- 
pmatnie  as  the  smixoe  or  the  reoetver,  as  tiie  esse  may  be^ 
and  an  mpnnslon  la  reversible  only  when  it  oeenrs  by  the 
giadnal  dbpTacement  of  some  part  of  tbe  oontalnbg  ea- 
vdofe  In  such  a  mnnnw  that  the  expanding  fluid  does  ex- 
tenial  wOTk  on  the  envelope,  ud  does  not  waste  energy  to 


Regenera- 
tive prln- 
aple. 


any  sensiUe  extent  In  setting  Itself  In  motion.  TUb  ex- 
eludes  what  may  be  termed  me  emnslon,  such  as  that  of 

the  gaa  in  Joule's  experiment,  {  «,  and  it  excludes  also 
what  may  be  called  imperfectly-resisted  expansion,  such  as 
would  occur  If  the  fluid  were  allowed  to  expand  into  a 
closed  chamber  in  which  the  pressure  was  less  uian  that  of 
the  fluid,  or  if  the  piston  In  a  cylinder  rose  so  fast  ss  to 
cause,  through  the  inertia  of  the  expanding  fluid,  local  va- 
riations of  pressure  throughout  the  cylinder. 

To  make  a  heat-engine,  working  within  given  limits  of 
temperature,  as  eiBcient  as  possible  we  must  therefore  strive 
— (1)  to  take  in  no  heat  except  at  the  highest  temperature, 
and  to  r^ect  no  heat  except  at  the  lowest  temperature;  (2) 
to  secure  that  the  working  substance  shall,  when  receiving 
heat,  be  at  the  temperature  of  the  body  from  which  the 
heat  comes,  and  that  it  aball,  when  giving  up  heat,  be  at 
the  temperature  of  the  body  to  which  is  f^ven  up ;  (3) 
to  avoid  free  or  imperfecUy-resisted  expansion.  If  these 
conditions  are  fulfilled  the  engine  is  a  nerfeot  beat-engine. 

The  first  and  second  of  these  conditions  are  satisfl^  if 
in  the  action  of  the  engine  the  working  sab-  Temoera- 
stanoe  changes  its  temperature  from  n  to  1  by  tara^ 
adiabatlc  expansion,  and  fWtm  ti  to  n  by  adia-  working 
batlc  oompreesion,  thereby  being  enabled  to  substance 
take  in  and  reject  heat  at  Uie  ends  of  the  range  ''^^^^^^ 
without  taking  in  or  wjectlng  any  by  the  o^^^n 
way.  This  is  the  aotlon  in  Oamot's  engine  oreomnres. 
({ 40).  Son. 

Se.  Batlfweeancanaetheworklngsuhstaaoe 
to  deposit  heat  In  some  body  within  the  engine 
while  passing  from  n  to  n,  in  such  a  manner 
that  the  traiwfer  of  heat  fkom  the  snfastanoe  to 
this  body  is  rerexrible  (satls^ngthesecxmd  con- 
dition above),  then  when  we  wtah  the  working  substance  to 
pass  from  n  to  n  we  may  reverse  this  transfer  and  bo  recover 
the  heat  that  was  deposited  In  this  body.  His  alternate 
storing  and  restoring  of  heat  mi^  then  take  the  place  of 
adiabatie  expansion  and  compreaaion.  In  canalng  uie  tem- 
perature of  toe  working  anhstonoe  to  pass  horn  n  to  and 
from  n  to  n  reapecHveiy.  The  alternate  storing  and  re- 
storing is  an  action  oocurrlng  wholly  within  the  engine, 
and  is  therefore  distinct  from  the  taking  in  and  r^ectlng 
of  heat  hy  the  engine. 

58.  In  1K7  Bohert  Stirling  designed  an  apparatus,  called 
a  regaterator,  by  which  this  proeesB  of  alter-  „ 
nate  storing  and  restoring  of  heat  could  be  Sttriing^ 
actually  performed.  For  uie  preaeot  purpose 
it  will  snffloe  to  describe  the  regenerate  as  a 
passage  through  which  the  working  fluid  can  travel  in 
either  direction,  whose  walls  have  a  very  large  capacity  for 
beat,  BO  that  the  amount  alternately  given  to  or  taken  from 
them  by  the  working  fluid  causes  no  more  than  an  insensi- 
ble rise  or  fUI  in  their  temperature.  The  temperature  of 
the  walls  at  one  end  of  the  passage  is  n,  and  this  tapers 
oontlnuously  down  to  n  at  the  other  end.  When  the  wotk- 
ing  fluid  at  temperatare  n  enten  the  hot  end  and  passes 
throngh,  it  comes  out  at  the  cold  end  at  temperature  n, 
having  atored  in  the  walls  of  the  regenerator  an  amount 
of  heat  which  it  wlU  pick  up  again  when  paaaed  throngh 
in  the  opposite  direction.  During  the  return  Jonmey  its 
temperatare  rises  from  n  to  n.  The  prooess  is  strictly 
reversible,  or  rather  would  be  ao  if  the  regenerator  bad  an 
unlimited  capacity  for  heat,  if  no  conduction  of  heat  took 

Etlaoe  along  its  walls  from  the  hot  to  the  cold  aid,  and  if  no 
OSS  took  place  by  condoction  or  radiation  from  its  external 
aarfitce. 

S4.  Using  air  as  the  working  snbstanoe,  and  employing 
his  regenerator,  Stlrilng  made  an  engine  (to 
be  described  later)  whidh,  allowing  for  practi- 
cal imperfections,  la  tht  earliest  example  of  a 
truly  revenlble  engine.  The  cycle  of  opera- 
tions in  Stirling's  engine  Is  snbstentially  UiiB : 

(1)  Air  (which  has  been  heated  to  n  by  passing  throngh 
the  regenerator)  Is  allowed  to  expand  laothermally  through 
a  ratio  r,  taldng  In  heat  fnm  a  ftamaoe  and  raising  a 
taa.  Heat  taken  In  (per  ft  of  1^)  =  cn  log  (T. 

(2)  The  air  Is  eansea  to  pass  through  the  regenerator  from 
the  hot  to  the  cold  end,  depositing  heat  and  having  its  tem- 
peratare lowered  to  1%  wraiont  ebuige  of  volume.  Heat 
■tcned  In  regenerator  »  ^(n— Tne  prentre  of  oouxaa 
fklls. 

(3)  The  air  is  then  compressed  laothamally  to  Its  origi- 
nal volume  at  In  contact  with  a  refrigerator  (or  reoelver 
of  heirt).  Heat  rq|ected  =  en  log  cr. 

(4)  rnie  ab  Is  again  passed  through  t^e  Tegenerator  from 
the  oold  to  the  hot  end,  taking  np  heat  and  having  Its  tem- 
perature mised  to  n.  Heat  restored  by  the  regenerator 
=  K*(n-»»). 

I  eiiIog»r  Tji 
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The  indiator  dUgram  of  tbe  action  ii  shown  in  Fig.  13, 
mad  a  dugiwn  of  the  eogine  is  given  *q  chap.  XlV. 
fltirling'a  anKiae  is  important,  not  as  a 
pment-di^  heat-engine  (thoogh  it  has 
ncentij  been  revived  in  small  forms 
after  a  long  interval  of  disnse),  bat 
beoaose  it  is  typical  of  tbe  only  mode, 
c/OkW  than  Ckrnot's  plan  of  adlabatic 
expansion  and  compression,  by  which 
the  action  of  a  heat-engine  can  be 
mad<)  reversible.  Yaloablo  as  the  re- 
generator has  proved  in  metallorgy 
and  other  indostrial  processes,  its  ac- 
tual application  to  heat-engines  has 
hitherto  been  verylimited.  Another 
way  of  asiog  tt  in  air-engines  was 
designed  by  John  Ericsson,  and  at- 
tempts h»va  bean  made  by  G  W.  Sie-  JG**i»i*-**r«lfi?« 
mei£  and  P.  Jenktn  to  ipply  it  to  jJ^S 
steam-engines  and  to  gaMngines. 
But  almost  all  aotaal  engines,  In  so  far  as  they  can  be  said 
to  approach  the  condition  of  revenibili^,  do  so,  not  by  the 
nse  tA  the  regonerati  ve  piliiciple,  bnt  bf  more  rar  Imi  nearly 
adlabatic  expanrion  and  oompresBlon  after  the  manner  of 
Oamot's  ideal  engine. 

III.  Pbopbrtibb  op  Steah  Ain>  Thboby  of  the 

8TEA.1C-&NOINB. 

S5.  We  have  now  to  consider  the  aetion  of  heat^ngiues 
in  which  the  working  snbstKDoe  is  mter  and 
water-vapor  or  steam.  TheptDpertlMof  rteam 
are  most  conveniently  stated  by  referring  in 
the  first  Instonce  to  what  happens  when  steam 
is  formed  under  eomtlmU  pratturt.  This  b  snb- 
stantially  the  process  which  oocnn  in  the  boiler 
of  a  steam-engine  when  the  engine  is  at  woik.  To  fix  the 
ideas  we  may  anppose  that  the  veeeel  in  which  steam  Is  to 
be  formed  is  a  long  npright  cylinder  fitted  with  a  piston 
which  may  be  loaded  so  wat  It  exerts  a  constant  preasare 
on  the  flnid  below.  Let  there  be,  to  begin  vrith,  at  the  foot 
of  the  cylinder  a  quantity  of  water  (whioh  for  oonvenlenoe 
of  nnmerlcal  statement  we  shall  ti^e  as  1  lb),  at  any  tem- 
perature Is;  and  let  the  piston  prcM  on  the  sarfaoe  of  the 
water  with  a  force  of  P  lb  per  sqnare  foot.  Let  heat  now 
be  applied  to  the  bottom  of  the  cylinder.  As  It  enters  the 
water  it  will  prodnoe  the  following  effects  in  three  stages : 

(1)  The  temperature  of  the  witer  rises  ontU  a  certain 
temperatare  t  is  reached,  at  which  steam  begins  to  be  formed, 
^e  vdae  of  ( depends  on  the  particular  preasare  P  which 
tiie  piston  exerts.  Until  the  temperatare  (  Is  reached  there 
Is  nothing  hot  water  below  the  piston, 

(2)  Steam  is  formed,  more  heat  being  taken  in.  The  pis- 
ton (which  is  sappoaed  to  exert  a  constant  pr«aaare)  rises. 
No  ftirther  Increase  of  temperature  occurs  daring  this  stage, 
which  oontinaes  until  all  the  water  is  converted  Into  steam. 
During  this  stsge  the  steam  whidi  Is  formed  is  said  to  be 
tatttraied.  The  volume  which  the  piston  incloses  at  the  end 
of  this  itage, — ^tbe  volume,  namely,  of  1  lb  of  saturated  steam 
at  pressure  P  (and  tompeoature  t), — will  be  denoted  by  V 
in  cubic  feet. 

(3)  If  after  all  the  water  Is  converted  into  steam  more 
heat  be  allowed  to  entaivtiie  volome  will  inonase  and  tbe 
temperatore  will  rise.  The  steam  Is  then  aaid  to  be  tuper- 

66.  The  difference  between  satarsted  and  superheated 
steam  m^be  eximeeed  by  saying  that  if  water 
tat  the  temperatare  of  thesteam)  be  mixed  with 
■team  anne  of  the  water  win  be  en^orated  if  the 
steam  is  snperheated,  but  none  If  the  steam  is 
saturated.  Any  vapor  in  contact  with  its  liquid 
and  In  thermal  ^uilibrium  Is  neoeasarlly  saturated.  Wiien 
saturated  Its  propertlee  differ  oonsidenibly,  as  a  rule,  from 
those  oi  a  perfect  gas,  but  when  superheated  they  approach 
those  of  a  perfect  gas  more  and  more  closely  the  fhrther  the 
process  of  superheating  is  carried,  that  is  to  say,  the  more 
the  temperature  is  raised  above  t,  Uie  temperature  of  satu- 
ration oorresponding  to  the  given  preasare  P. 

ST.  The  temperature  1  at  which  steam  is  formed  depends 
Kehttlon  of  ™  value  of  F.  Their  relation  was  deter- 
presBura  mined  with  great  care  by  Begnanlt,  in  a  series 
and  tem-  of  classical  experiments  on  whioh  our  knowl- 
peiatue  In  edgecNftbepropertiesof steamdileflydepends.' 

The  pressure  of  sataiated  steam  rises  with  tbe 
temperatare  at  a  rate  which  Increases  rapidly 
in  the  upper  regions  of  the  scale.   Tbia  will  be  apparent 
from  the  first  and  second  columns  of  Table  II  ,  given 

I  Mm.  SuL  FroKce,  1847,  vol.  xxl.  An  aeooant  of  Regnanlf  s 
methods  of  aqterlment  and  a  statement  of  his  results  exprassed 
la  British  msasnres  will  be  fbUDd  in  Dixon's  TVeofte  <m  BeaL 


Batnrated 
and  super- 
tieated 
steam. 


below,  whioh  is  eomviled  taan  BaBkiae's  rednetlen  trf 
Begnaalf  8  r«ealta.  lite  first  oolumu  gives  the  temperatare 
on  the  Fahr.  scale;  the  second  gives  the  oorrespondiof 
preasare  in  pounds  per  square  inch.  Bankine  has  also  ex- 
pressed the  relatiou  of  temperatare  and  pressure  In  sstu- 
tated  steam  by  Ac  following  formnla  (whldt  is  ^ipUesble 
with  other  eoostanta  to  othuvaporsa): 

1         Aiiim    8732  S96MB 
logp= 8.1007  —  , 

where  p  Is  tiiepreaanra  in  poanda  per  aqvaze  ineh,  and  ria 
the  abwlate  tempteatore  In  Fahr.  degrees.  For  moat  psr- 
poses,  however,  it  is  more  convmient  to  find  the  prenore 
oorresponding  to  a  given  tMnperature,  or  tiie  t«nperatare 
oorresponding  to  a  pvw  pressure,  firam  the  table  by  ioter- 
polatlon. 

66,  The  aame  table  showi  the  volame  Y,  in  cable  feet, 
oecapied  by  1  lb  of  saturated  steam  at  each  pres- 
sure. This  is  a  quanta^  the  direct  experimen- 
tal measurement  of  which  Is  of  voir  great  dif- 
ficulty. It  mMtj,  however,  be  calemated,  from 
a  knowledge  of  other  properties  of  steam,  by  a 
Mooeas  which  will  be  described  later  (i!  76).  Thevala^of 
V  given  in  tiie  toble  were  determined  by  Banklne  mean* 
of  this  procesB :  they  agree  fUrly  well  with  auoh  direct  ob- 
servations of  the  dendty  of  steam  as  have  been  hitherto 
made.'  The  relation  of  P  to  V  may  be  approximately  ex- 
preaed  by  ^e  formnla* 

a  OMifltant »  68600  (nearly), 
when  F  la  stated  !n  lb  jmt  aq.  ft  and  V  In  enb.  IL  per  lb. 

TABI.X  U.—Ptvpertitt  of  Batmmttd  Stmm. 


Belation 
of  twes- 
soresnd 
Tolnme. 


Heat  frf  Fonnatton. 

Tempei^ 

Pressure. 

Tolnme  of 

store. 

1  Si 

H, 

JL 

Degrees  F. 

0.066 

Cob.  Ft 

luiCKi.  I 'nil? 

32 

3390 

n 

V 

41 

0.12S 

2406 

1094.6 

9.0 

60 

0.173 

1733 

1007 Jl 

69 

0.241 

1264 

68 

0.333 

935 

80.6 

77 

0.462 

699 

4S.0  < 

86 

0.007 

529 

1106.2 

54  J]  \ 

95 

O.806 

406 

UU.0 

104 

1,06 

313 

iiia.7 

7*.0  f 

113 

1.38 

244 

lltflJi 

wi  .ft 

122 

1.78 

192 

m  1 

131 

2.27 

162.4 

1131.9 

99.1  1 

140 

2.88 

122.0 

11».? 

IMA 

149 

3.62 

98.45 

1127.4 

117 J 

168 

4.51 

80.02 

1130.2 

126.8 

167 

668 

65,47 

1133.9 

135  J£ 

176 

6.87 

63.92 

H3B.e 

144^ 

186 

ass 

44,70 

1138.4 

194 

10.16 

37.26 

1141.1 

imA 

203 

12.26 

31.26 

1143,^ 

171^ 

212 

14.70 

26.36 

1146.6 

IBOlC 

221 

1753 

22.34 

1149.3 

1BB.0 

230 

ao.eo 

19.03 

1152.1 

198.7 

239 

24.64 

16.28 

1154.8 

H7JB 

248 

28.83 

14.00 

1157.fi 

218.9 

857 
268 

33.71 

12.09 

1130.3 

22A.Q 

30,2S 

10.48 

11S3.1 

235,3 

S7S 

4&.4S 

9.124 

ii6&e 

244.3 

284 

62.62 

7,973 

1168.6 

269 

6a40 

6J92 

1171.3 

862.7 

302 

69.21 

6.163 

1174J 

271.9 

311 

79.03 

6.433 

117(1.8 

»81-1 

320 

89.86 

4.816 

l]7il.5 

329 

101.9 

4.280 

a»9^ 

338 

116.1 

3.814 

3087 

347 

1298 

3.410 

318.0 

366 

146.8 

3.057 

nw.4 

3S7J 

365 

163.3 

8.748 

1JM.2 

336.6 

374 

182.4 

2.476 

11 95 .5 

34S.9 

383 

203-3 

2-236 

1198.6 

392 

226.9 

8.025 

1201.4 

3G4.5 

401 

250.3 

1.838 

ldCH.l 

410 

276.9 

1.672 

419 

306,6 

-  1.686 

3209.6 

428 

836.3 

1.883 

4mA 

*  FkB.  Mae.,  Dec.,  18U,  or  Jfonual  qf  (A«  Bteam-Siighie.  p.  VI. 

*  8ee  Tatabalm  mid  Tate, "  On  the  Density  of  Steam  at  DiArent 

Teiaperataies,"  PUL  5«!*i'ol- cl-."^      _  ^  , 

*  ThtalsBanUne'sfiBmnla.  Zsoner  gives  PV*-**  —  constant. 
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20.  Wa  hmn  B«zt  to  eonsider  tlie  nipply  of  heat.  Daring 
the  flnt  stage,  Dntil  the  tempetatore  rises  from 
BbbdIj  lt>  initial  vtiw  ^  to  ^  tlw  tanumatote  at  whieh 
of  beat  steam  begin*  to  form  under  the  giren  yioswiia, 
heat  is  reqaired  onlv  to  warm  the  water.  B!no0 
the  speoine  heat  of  water  Is  nearly  ocHUtant^ 
the  amoant  of  beat  taken  in  dorins  the  first 
stag*  is  aimroximately  1  —  tliennu  units  or 
J  (I  —  fe)  foot-ponnds,  J  being  10016*8  eqaiva- 
lent  (}  23),  and  this  expression  fbr  it  will  gen- 
erally serve  with  somcient  aocaratT  in  practical  calonla- 
tions.  More  exaeCly,  Iwwever,  the  heat  taken  in  is  some- 
what greatv  than  this,  tar  BegBBalf*  experiments  idiow 
that  tta  ^wette  heat  ot  water  Incresses  sliAtly  se  Uie  tem- 
peiatore  rises:  In  stating  the  amoant  of  heat  reqaired  for 
this  flzit  stage,  k  most  be  taken  as  a  known  temperatore ; 
for  QoaTenmiea  in  namerloal  statement  the  temperatore 
3S"  F.  is  OBoally  dioau  as  u  ascbibnaj  stsrtlnr-palnt  frmn 
which  tlie  leomtion  of  heat  is  to  be  leokonad.  We  shall 
employ  the  synibol  h  to  designate  the  heat  reqaired  to  raise 
1  ft  or  water  from  32**  F.  to  the  temperatnre  t  at  which 
steam  begins  to  form.  The  valne  of  k  in  thermal  onits  is 
giTCBt^VIVEinately,  by  the  eqaatlon 

*  =  <  — 32. 

More  exact  valoefl,  which  take  aooonntof  the  Tsriation  In 
the  ^ecifle  heat  of  water,  will  be  fonnd  in  the  last  oolonm 
of  Table  11.  During  the  first  stsge,  sensibly  all  the  heat 
sopplied  goes  toincraase  the  stock  ^internal  energy  which 
the  flnid  possesses,  the  amoant  of  external  work  which  is 
done  by  ue  expansion  of  the  flald  bdng  ne^glble. 

ML  The  heat  taken  in  daring  the  second  stage  is  what  Is 

called  the  lalant  heat  of  steam,  and  Is  denoted 
iSP"        by  L.   Of  it  a  part  is  spent  in  doing  external 

work,— namely,  P  ranltiplied  by  the  exeeas  of 
the  Tolnmeof  the  steam  over  the  volnme  of  uw  water, — end 
the  remainder  is  the  dlfferenoe  of  Internal  energy  between 
S  lb  of  steam  at  (and  1  lb  of  water  at  t.  The  volnme  of  1  lb 
of  water,  at  snob  tempraatoies  as  are  osoal  in  steam-engines, 
ia  aeariy  OjOI?  eaMc  fbet.  We  may  therefore  write  the  ex- 
ternal work  (in  foot-poonda)  done  dnring  the  piodactlon 
of  1  B>  of  steam  under  eonrtant  unman  P,— 

Extanal  work  »  P(y  —  0017). 

61.  Adding  togettier  the  haat  iakoi  in  daring  the  first 
,  ^       and  seomtd  stues  wa  have  a  qoantity  dei 
2^*^^   natedbyH^doilledtbeMallteatof  l&i 
ntaioted  steam : 

H  =»  +  L. 

Begnanlt's  valnes  of  H  are  very  aooorately  expressed  (in 
tteraul  nnits)  by  the  formula 

H  =  1082  +  0.306 1. 

T%ey  are  given  in  the  foorth  oolomn  of  TaUe  II.  A 
similar  finmola  gives  approximate  values  of  exact  enoogh 
tar  naa  in  pnetieal  caloolationa,— 

L  =  1114  —  0.7 1. 

He  total  heat  of  formation  of  1  Bo  of  steam,  when  Hormed 
ander  eoastaat  prennre  from  watw  at  any  temperatnre  to, 
to  <tf  «Mn»  H ->■  kt,  whan  h»  etnrespcHids  to !». 

m.  Orthe  whole  latent  hoot  of  •iMm.I^  the  part  P(T  — 
_  0.017)  Is,  as  has  been  s^  above,  msBtim  doing 

Intoraal      external  wwk.     The  remainder   (in  ftoot- 
poands)— 

JL  —  P(V  — 0.017)— 

la  Che  ehann  of  Internal  eaem  which  the  tahstsiioe  an- 
deijcoeo  daring  evaporation.  Ivls  qoanti^,  for  whtdk  it  is 
eonvenient  to  have  a  separate  symbol,  will  be  denoted  by  p 
in  tbermal  units,  or  Jf  In  foot-ponnds.  In  dealing  with 
the  beat  nqaired  to  prodnee  steam  we  adopted  the  state  of 
■wmtivr  at  F.  ss  an  aridtnu?  stuting-point  from  which 
to  reck(m  the  leeeptlon  of  heat.  In  the  asme  way  it  is 
eonvenient  to  nae  this  arbitrary  starting-point  in  reckoning 
■wh»t  may  be  called  the  inUmet  energy  at  IJie  subetence, 
which  is  the  exeeas  of  the  heat  taken  In  over  the  external 
wwk  done  by  the  snbstance  during  ite  reception  of  heat. 
TnkOB  ttie  internal  energy  I  of  1  lb  <tf  saturated  steam  at 
piu— me  Pis  equal  to  the  total  heat  H,  less  that  part  of  the 
toCsd  heat  which  is  ^ent  in  doing  extanal  work,  or  (in 
ftmt-pounds) 

JI  =  JH  —  P(V  —  0.017), 
•r  I  =  L  +  fc  —  P(V  —  0.017)/J  =  h+h 

The  notion  of  internal  energy  is  nseftil  In  oalenlating  the 
hee*  taken  in  or  r^eeted  by  steam  dnringany  stage  <tf  its 
vxpaarion  or  eoai^<essiMi  in  an  mglna.  When  a  wmfting 
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snhstanoe  passes  tnm  one  condition  to  another,  its  gain  or 
loas  of  h«^  is  determined  by  the  equation 

Heat  taken  in  » Increase  of  internal  energy 
-{-  external  work. 
Any  of  the  terms  of  fliis  eqoation  may  be  negative ;  tlie 
last  term  is  negative  when  work  IS  done,  not  by,  but  upon 
the  substance. 

63.  The  same  equation  gives  the  means  of  finding  the 
amooat  of  heat  reqoired  to  form  steam  under 
any  asrigned  eonutionB  In  place  of  the  con- 
diuoa  assamed  at  the  beginning  of  this  chap- 
ter, where  the  formation  of  steam  under  con- 
stant piesBure  was  considered.  Whatever  be 
tiie  oondition  as  to  vressnre  under  which  the 
process  of  formation  Is  carried  on,  the  total  beat  required 
Is  the  earn  of  the  internal  energy  of  the  steam  when  formed 
and  the  work  done  by  the  soutanoe  daring  the  process. 
Thus  in  general 

Heat  of  formatitm  =s  I  -|-  J  "  '/  PiV, 
the  limits  of  integration  being  the  final  volnme  of  the 
steam  and  the  orl^nal  volume  of  the  water.  When  steam 
is  formed  in  a  closed  veesel  of  constant  volnme  no  eztemal 
work  Is  done;  the  heat  of  formation  Is  then  equal  to  the 
Internal  energy,  and  is  less  than  the  total  heat  of  formation 
(H)  of  steam,  when  formed  at  a  constent  preaenre  equal  to 
the  preasnre  reached  In  the  vessel,  by  the  quantity  P( V  — 
0.017). 

64.  In  calculations  which  relate  to  the  action  of  steam 
in  engines  we  have  generally  to  deal,  not  with 

dry  ntnrated  steam,  hut  with  wet  steam,  or  ■b^l' 
steun  which  either  carries  in  suspension,  or  Is  neam. 
otherwise  mixed  with,  a  greater  or  leas  proportion  of  water. 
In  every  such  mixture  the  steam  and  water  have  the  same 
teuperatnre,  and  the  steam  is  saturated.  Th«  dryness  of 
wet  steam  Is  measured  bv  the  proportion  g  of  ixj  stewn  in 
each  ponnd  of  the  mixed  snbstauoe.   When  tiiat  Is  known 
it  is  easytodeterminethe  other  physical  oonstante:  thns: 
Ijitent  heat  of  1  lb  of  wet  steam  =  cL: 
Total  heat  of  1  lb  of  wet  steam    =  *  +  qL; 
Volome  of  1  lb  of  wet  steam      =  gV  -f  (1  —  g)0A)17. 

=  qV  very  oflMdy, 
unless  the  steam  Issowetasto  consist  mainfyof  wMer> 
Internal  energy  of  1  A. of  wet  steam  —  k  -f-  gp. 
6&.  Steam  is  superheated  when  Its  temperatore  is  raised^ 
in  any  manner,  above  the  temperature  oorre- 
mding  to  satcration  at  the  aotnal  pressure, 
lien  modi  soperheated,  steam  behaves  like 
a  perfect  ns,  and  roi^  be  eaOed  "steam  gsa." 
It  thai  follows  the  equation 

PV  =  85JSr, 

and  the  spedflo  heat  at  constant  pressure,  is  371  foot- 
pounds or  0.48  thermal  unit.  At  very  low  temperatnrea 
steam  ai^ioximates  dosely  to  the  oondition  of  a  perfect  gaa 
when  very  slightly  snperhe^ed,  and  even  when  saturateil ; 
at  high  temperatures  a  much  greater  aoMmnt  of  superheat- 
ing Is  neotasarytobringaboatanmn<oaoh  totiie  perfectly 
gaseous  state.  The  total  heat  reqaired  for  the  prodnotlon 
of  superheated  steam  under  any  constant  pressure,  when 
the  superheating  ia  sufflolent  to  Imng  the  ateun  to  the  state 
of  steam  gas,  may  therefore  be  reckoned  by  taking  the  total 
heat  of  saturated  steam  at  a  low  temperature  and  adding  t» 
it  the  product  of  into  the  excess  of  temperatore  above- 
that.  Thus  Bankine,  treating  saturated  steam  at  F.  a» 
a  gas,  gives  ^e  formula 

H'  =  1092  +  0.48(1'  — 82) 
to  express  the  heat  of  fennation  (under  any  oonstaot  pres- 
Boie)  at  superheated  steam,  at  maj  timpeiatDre  f  whicA  is 
so  maeh  above  the  temperatore  of  ntotation  corresponding 
to  the  actual  pressure  that  the  steam  may  be  treated  as  a 
perfect  gas.  GUculated  from  its  chemical  composition,  the 
density  of  steam  gas  shonid  be  0.622  times  that  of  air  at  the 
same  pressure  and  temperature.  The  v^ue  <rf  r  or  KffK* 
for  steam  gas  is  1.8.  Tbeae  formolas,  dealing  as  they  d» 
with  steam  which  is  so  highly  superheated  as  to  he  per- 
feotly  gaseous,  fidl  to  apply  to  high-pressure  steam  that  i» 
heated  but  little  above  ite  temperature  of  sataration.  The 
relaUon  of  pmwure  to  vcdume  and  temperature  in  the  re- 
gion wliich  lies  between  the  saturated  and  the  perfectly 
gaseous  states  has  been  experimented  on  by  Him.*  For- 
mulas which  are  applicable  with  more  or  less  accuracy  to 
steam  in  either  tiiesatarated  or  superheated  condition  have 
been  devisad  by  Him,  Zmner,*  Bitter,>  and  othen. 

1  ntork  Jflknniia*  dels  CkOmr. 
1  AcAr.  d.  Vmlm  devttckir  Avarfeart,  voL  xL 
*  med.  ^»n.,187S.  Foradisouasionofseveialctfthemftnmnla^ 
see^j^nr^^.I>]ror,  SVonaiML  qf' AvfiMcrs  awl  M^pMUflW 
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66.  Hie  fiTpMirion  of  volome  wUdi  ooou*  dnrioc  the 

ooDTendon  of  water  Into  Bteim  under  (xnutauit 
^"^^^^  {ffenare— the  aecoad  stage  of  the  prooeas  de- 
rfSSlSr^     ■oribed  in  |  56 — is  iaothwinftl.  From  what  haa 

been  already  said  it  is  obvioos  that  steam,  or 
MBj  other  s»ta  rated  vmpor,  can  be  expanded  or  oompreieed 
tsofliermaUy  only  when  wet,  and  that  erapoiation  (In  the 
unecase)  or  oondensatiou  (in  the  other]  must  accompany 
^e  prooeSB.  Isothermal  lines  for  a  workinfc  snbetiuice 
whidi  eoDsiBte  of  a  liqoid  and  its  vapor  are  sttiy^t  lines 
4^  uniform  pieHiirei 

67.  Hie  Cmn  of  adlabatie  liaee  for  snbetaneeB  tit  the  same 

class  depends  not  only  on  the  particular  flnld, 
hot  also  on  the  proportion  of  liquid  to  vapor  in 
the  mlxtnre.  In  me  case  of  steam,  it  has  been 
shown  by  Banklne  and  Clansios  that  if  steam 
initially  dry  be  allowed  to  expand  adiabatically  It  beoomes 
wet^  and  if  initially  wet  (unless  very  wet*)  It  becomes 
wetter.  A  part  of  the  steam  is  condensed  by  tiie  ptooev 
of  adiabatic  expansion,  at  first  in  the  fbrm  of  minute  par- 
ticles suspended  throughout  the  mass.  The  temperature 
and  pressure  &11 ;  and,  as  that  part  of  the  substance  which 
remains  anwmdenaed  is  saturated,  the  relation  of  preeanre 
to  temperature  throughout  the  ezpansion  Is  that  which 
holds  for  saturated  steam.  The  following  formula,  proved 
by  Banklne*  and  Clsnsins*  (see  $  75),  serves  to  calculate 
the  extent  to  which  condensation  takes  place  during  adia- 
batic expansion,  and  so  allows  the  relation  of  pressure  to 
Tolame  to  be  determined. 

Before  expansion,  let  the  Initial  diyneai  of  the  steam  be 
A  and  Its  absolute  temperature  n.  Iiien,  if  it  expand  adia- 
batieally  until  its  temperature  fiUls  to  r,  its  dryness  after 
«zpaaaion  is 


L\  n 


1og< 
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Li  and  L  are  the  latent  heats  (In  thermal  unite)  of  1  lb 
«steam  before  and  after  expansion  respectively.   When  the. 
steam  is  dry  to  begin  with,  gi  =  1. 

This  formula  la  easily  applied  to  the  construction  of  the 
adlabatio  curve  when  the  initial  presrare  and  the  preesure 
after  expansion  are  given,  the  corresponding  values  r  and 
L  being  found  from  the  table.  It  is  leas  oonveaient  if  the 
data  are  tiie  Initial  pressure  and  the  Initial  and  final  vol- 
umes, or  the  initial  presraie  and  the  ratio  of  expansion  r. 
An  appraximate  ftvmula  mora  impropriate  In  thai  ewe  is 

Pv"  =  constant,  or  P/Pi  =  (i/fi)"  —  i*. 

Hera  V  and  «i  denote  the  volame  of  1  lb  of  tiie  mlztora  of 
stflUB  and  water  beltare  and  after  ezMnd<Hi  respectively, 
und  ara  to  be  distingnished  ftom  V  and  Yi,  which  we  have 
already  used  to  denote  the  volume  of  1  lb  of  dry  nturated 
steam  at  piMsurw  P  and  Pi.  The  index  n  has  a  nlue  which 
dmends  on  the  degree  of  initial  dryness  qi. 
AOOMding  to  Zeuner,*  n  =  1.085  +  0.1gi,  so  that  for 

=  l      0.96    0.9      0^      03      0.75  0.7 
n»ia35  1.130  1.1^   1J20    1.US  1.U0  1.105. 

Banklne  gave  for  this  index  the  value  V>  which  is  too  small 
if  the  steam  be  initially  dry.  He  determined  It  by  ex- 
amining the  expansion  curves  of  indicator  diagrams  taken 
flriHn  working  steam-engines ;  but,  as  we  shall  see  later,  the 
enantion  ct  steam  in  an  actual  engine  Is  by  no  means  adla- 
batio, on  account  of  the  tnuisfbr  ti  heat  which  goes  on  be- 
tween the  working  fluid  and  the  metal  of  the  cylinder  and 
piston.  When  it  is  desired  to  draw  an  adiabatic  ourre  for 
steam,  that  value  of  «  must  be  dMsan  which  wtm  to  the 
degree  of  dtyness  at  the  beginning  of  the  expanslMU 
6&  We  ara  now  In  a  position  to  study  the  action  of  a  heat* 

Migine  employing  steam  as  the  working  sub- 
^^Z^ti.    stance.  To  simidUIr  the  first  oonsideiauon  as 
^    far  as  possible,  let  it  be  supposed  tiiat  we  have, 
working      M  before,  a  long  tnrlinder  composed  of  nou- 
nbstanoe.    conducting  materiu  except  at  the  base,  and 

fitted  with  a  non-conducting  piston;  aJso  a 
Sonne  of  heat  A  at  some  temperatnra  n ;  a  receiver  of  heat 
or,  as  we  may  now  eail  it,  a  eondenser  C,  at  a  lower  tem- 

1  Pnf.  Cdtterfll.  In  bis  TVwtfte  m  Oe  Seatn- Av<m,  >  TV,  has  cal- 
enlated  (using  the  equation  which  follows  In  the  text)  that,  whoi 
a  mixture  of  steam  and  water  expands  adUbatlcaUr,  steam  cos- 
denaei  if  the  proportion  of  steam  be,  ronghlr,  over  SO  per  cent., 
but  water  Is  evapoisted  If  the  proportion  of  steam  be  lea  than 
about  CO  per  cent  The  exact  proportion  depends  on  the  Initial 
preKure. 

*  Statm-EngiM.  1 2S1. 

>  ifecAanieal  ZAmtv  Of  Heal  (tr.  bj  W.  R.  Browne),  chap.  vL  { 12. 

*  enmdKOge  aer  Meai.  IcanM^teorfe,  p.  S42.  Bee  also  Ormsaot 
AcMttateautderifecA.  WarBuateorie,i97.  Intbeadlabaticcompres- 
■lon  of  wet  steam  a— 1.0H  +  OAlgi  where  «i  is  the  drrneai  at  the 
beginning  of  compression. 


peratura  n;  and  a  non-oondnetinc  eover  B  (as  in  (UV 
Then  we  can  perform  Ounof  s  eyek  of  operationa  ai  M' 
lows.  To  fix  tiie  ideas,  sumose  that  then  Is  1  lb  of  «iter 
in  the  cylinder  to  begin  with,  at  the  temperature  a: 

(1)  Api^y  A,  and  allow  the  piston  to  rise.  The  walw 
will  take  in  heat  and  be  converted  into  stMo,  eipsadlag 


Fio.  14.— Gamot^  Cycle  with  water  and  steam  Ibc 
woriang  sabstanee. 

isothennally  at  constant  pressure  Pi.    This  pui  of  Os 
opetation  is  shown  by  the  line  ah  In  Fig.  14. 

(2)  Blemove  A  and  apply  6.  Allow  the  expan^on  to  eoa- 
tinne  adiabatically  (be),  with  &lling  pressure,  until  Ao 
temperatnra  &Il8  to  n-  The  pressure  will  then  be  Pi,  oar* 
responding  (in  Table  II.)  to  n. 

(3)  Bemove  B,  apply  C,  and  compress.  Steam  is  cga- 
densed  by  ntJee^ig  neat  to  C.  The  aoHoft  Is  isothenBBl, 
and  the  preesnn  rmnalns  Ft.  Let  this  be  eontlnned  until 
a  certain  point  d  is  reached,  after  which  adiabatic  compm- 
sion  will  complete  the  cycle. 

(4)  Bemove  C  and  apply  B.  Continue  the  comprtamon, 
which  is  now  adiabatic.  If  the  point  d  has  been  rif^ifly 
chosen,  this  will  complete  the  cycle  by  restoring  the  wotk- 
ingfluid  to  the  state  of  water  at  temperatare  n. 

The  indicator  diagram  for  the  eyme  is  (Iven  in  Fig.  li, 
as  calculated  by  the  help  of  the  equations  in  {  97  and  of 
Table  II.  for  a  particular  example,  in  which  jti  =  90  ■>  per 
squara  inch  (n  =  781),  and  the  expansion  is  oontlnoed  dowa 
to  tiie  piesnire  of  the  atmosphere,  14.7  lb  per  square  indi 
(ri=9Ti}.  Since  the  process  is  raverslble,  and  sisos 
heat  la  ti^en  in  only  at  n  and  niJected  only  at  t«,  the  cA- 
eien(7  is  (n  — ti)/^  The  heat  taken  In  per  lb  of  theflaU. 
is  la,  and  Uie  work  done  is  Li(n  —  nV^t,  a  result  whiA 
may  be  used  to  check  the  calculation  of  the  diagnBL 

09.  If  the  action  here  described  could  be  renlisBd  in  pne- 
tioe,  we  diould  have  a  tbermodynamically  per-  m^m- 
feot  steam-engine  using  satniated  steam.  The  ^^^rSIS 
f^ion  of  the  heat  supplied  to  it  which  soch  ^Sm^ 
an  engine  would  etmvert  into  work  would  de-  enfiDe. 
pend  simply  tm  the  temperature,  and  ther^lm 
on  the  presBun  at  which  the  steam  was  pro-  *j™*5f 
duced  and  oondensed.  The  temperatare  of  ^^^J 
condenartion  Is  limited  1^  the  consideration 
that  than  must  be  an  abundant  sup^y  of  siAne  snbstsnes 
to  absoxb  the  ndeeted  heat :  water  baetu^ly  used  (terttii 
puraose,  so  that  n  has  for  its  lower  limit  the  temperstaie 
of  me  available  water-supply. 

To  the  higher  tempetatura  n  and  preaaure  Fi  no  limit 
can  beset  exoeptsiKh  as  Is  brought  abmtt  In  incMsUeebyths 
meohanleal  dliftoulties,  with  rcmrd  to  strength  and  to  Mri- 
catlon,  which  attend  the  use  of  hlgh-presanre  steam.  Bj  a 
very  special  constmotion  of  engine  ud  boiler  Mr.  Perkins 
has  been  able  to  use  steam  with  a  pressureas  hi|^  as  SOO k 
per  squaze  Inch;  with  engines  of  the  ttsuJ  oonateudion  the 
value  ranges  fitom  190  &  downwards. 

If  tiie  temperature  of  condensation  be  taiken  as  60^  F.,  as 
a  lower  limi^  the  efficiency  of  a  perfect  Bteam-mglae,osiiifl 
saturated  steam,  would  depend  on  t^e  value  of  Pi,  the  abs»- 
luto  pressun  of  production  of  the  steam,  as  foUowa : 

For  perfect  steam-engine,  with  eondensatlon  at  60"  F„ 
Pi  In  lb  per  sqnara  Incn  being  40    80     120    IflO  901 
Highest  Ideal  efflelency    ^    Mi  336  JHiO   StS  JBl 

But  It  must  not  be  sui^oeed  that  these  valnea  of  the  ett- 
ciency  ara  actnally  attained,  or  are  even  attainable.  Maay 
causes  oonsplre  to  prevent  steam-engineB  from  being  theiw 
dynamically  perf<M;t,  and  smne  at  we  eanseaof  impetfeeOsa 
cannot  be  removed,  "niese  numbers  will  sei' ve,  however, 
as  a  standard  of  somTwrison  in  Judging  of  the  peiA»maa« 
of  actual  engines,  and  aa  setting  forth  the  advantua  of  high> 
presmie  staaun  Cram  the  thermodynamls  point  w  vlaw. 
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70.  Ai  a  aontoMt  to  the  ld««n7  perfeot  BtMua*eiigiB«  of 

{  68  we  may  next  oonnder  a  cyclic  action  noh 
HUtan^of  H  oocnrted  In  the  early  engines  of  Nevoomen 
2*2^*  or  Leapold,  when  iteun  wbb  osed  uon-expaa- 
SSSSxwSk  «*v«Iy.— or  nther,  inch  an  aotim  m  would 
SiHSjT^^  oeoamd  in  «nglitei  vt  this  type  had  the 
cylinder  been  a  perfect  non-oondactor  of  heat 
Let  the  eyole  of  operations  be  this : 

(1)  Apply  A  anid  eTapoxate  tike  water  before  at  Pi. 
Heatteken  ln=°Li. 

(S)  Bemore  A  and  apply  C  This  at 
enoe  oradensee  a  part  of  the  steam,  and 
lednoes  the  preasore  to  Pt. 

(3)  Oom^essat^ineontMtwititC; 
till  oandensatbm  is  oomrtete,  and  water 
at  tils  left. 

(4)  Bemove  B  and  apply  A.  TUs 
heats  the  water  again  ton  andoompletes 
the  <7ele.   Heat  taken  in = 

Tlw  indicator  diagram  for  this  si^ea        Fio.  U. 
■f  opeiaUMui  is  shown,  in  16. 

am  the  action  is  not  reretrible.  To  calculate  the  elA- 
eieney,  we  have 

Work  done  (Pi— Ph)(Vi-ft017) 
Heat  taken  In"    J(Li+Jki— Jki) 

The  nlaeB  of  this  will  be  found  to  range  ftom  aoe?  to  0072 
for  the  valaea  of  Pi  whiob  are  aUted  in  {  6^  what  the  tern* 
peratnre  vt  oondenaation  is  W  F. 

71.  In  the  ideal  engine  represented  In  Fig.  14  the  (bnc- 
 ,      ...  tions  of  boUer,  oyllBder,  and  condenser  are 

with  eomblned  in  a  single  veawl ;  but  after  what  has 
ju^iji  been  said  in  chap.  IL  it  is  searoely  neoeeeary  to 
remark  that,  provided  the  working  eabstanoe 
pasMB  through  the  same  oyole  of  operations,  it  is  indifferent 
whether  these  are  performed  In  several  vessels  or  in  one. 
To  approach  a  Uttie  more  eleeely  tiie  eonditlonB  that  hold 
in  practice,  we  may  think  of  the  en^e  which  perfmrns  tiie 
eyde  of  ?  70  u  consisting  of  a  boiler  A  (Fig.  16)  kei^  at  n, 
a  non-oondttcting  cylinder  and  piston  B,  a  sori^  condenser 
C  kei*  at  Tt,  and  a  feed-pump  D  whiob  restores  the  water  of 
condensation  to  the  boiler.  Then  for  every  pound  of  steam 
mfiAUA  and  used  son-enanalvely  as  in  g  70,  we  liave  work 
done  on  tiie  ^sbm = (Pi-^ )  Yi ;  bat  au  anumnt  ol  work  has 
to  be  expended  in  driving  the  foed-pnmp    (Fi— 0017. 


Fia.  16.-~Otgan8  of  a  Steam-Sngine. 

Dttdneting  this,  the  net  work  done  per  lb.  of  steam  is  the 
same  as  before,  and  the  heat  taken  m  is  also  the  same.  An 
indicator  diagiam  taken  fkom  the  cylinder  would  give  the 
area  ^sfc  (Fig.  17), where •s=Pv  ^f=Vi,  4*=Pi;  anludi- 
aater  duaram  tKen  Aom  the  pump 
wmld  give  the  negative  area  lijn, 
where  A  Is  the  vtdume  of  the 
water,  or  0.017  cub.  ft  The  differ- 
ence, namely,  the  shaded  area,  is  the 
diagram  of  tiie  complete  cycle  gone 
through  by  caeh  pound  of  the  work- 
ing substance.  In  experimental 
measurements  of  the  work  done  in 
steam-engines,  only  tiie  action  which 
oeeurs  within  the  cylinder  Is  shown 
on  the  indicator  diagram.  From  this  the  work  meat  on 
the  foed^nmp  is  to  be  sobtraoted  In  any  accurate  mterml- 
nation  of  the  thermodynamic  efficiency.  If  the  feed-water 
Sb  at  any  temperatare  rg  otlier  than  that  of  tite  oondenser  as 
stesnmed  inj  70,  it  is  clear  that  the  heat  takui  in  is  Hi— ho 
instead  of  Hi — As. 

72.  We  have  now  to  enquire  how  nearly,  with  the  engine 
-    of  Fig.  16  (that  is  to  say,  with  an  engine  in 
m«Sie    '  boiler  aod  condenser  are  separate 

ssrooem  be    ^™  the  i^llnder),  we  can  approach  the  rever- 
J^TCiBlbleT  ■Ihle  cycle  of  3  68.   The  first  stage  of  that 
(7(de  eonmptmda  to  tiie  sdninion  of  steam  ftom 
•be  brilsT  Into  the  eylluder.  Then  the  point  known  as  the 


PIQ.  17. 


p(dnt  of  cdt-^  is  reached,  at  iriiieh  admiation  ceases,  and 
the  steam  alnady  in  the  cylinder  is  allowed  to  expand,  ex- 
erting a  diminishing  pressure  on  the  piston.  This  is  the 
seeond  stage,  or  tiie  stage  of  ea^paiuioa.  The  prooeas  of  ex- 
pansion may  be  carried  on  until  the  pressure  falls  to  that 
of  the  condenser,  in  which  ease  the  expansion  is  said  to  be 
complete.  At  the  end  of  the  expansion  retetwe  takes  place, 
that  is  to  say,  oommunlcation  ia  open  with  the  condenser. 
Then  the  retoro  stroke  begins,  and  a  period  termed  the 
aaAottit  oooors,  that  is  to  si^,  atvm  paases  out  of  the  cylin- 
der, into  the  oondenser,  when  it  la  condensed  at  preasnre 
Pi,  which  ia  felt  as  a  hade  preatwe  opposing  the  return  of  tiie 
piston.  So  for,  all  has  been  essentially  revenible,  and 
identical  with  the  oorrespcmding  parts  of  Oamot's  cycle. 

But  we  eannot  eomplete  the  cyde  as  Oomot^  cycle  waa 
competed.  The  exirtenee  of  a  sepainte  condenser  makes 
the  fourth  stage,  that  of  adtabatic  compreeaioo,  impractica- 
ble, and  the  beet  we  can  do  is  to  continue  the  ezhanst  antil 
condensation  is  oomi^ete,  and  tiien  retam  the  condensed 
watBT  to  the  boiler  \^  means  <it  tiie  foed-pnmp. 

It  Is  true  that  we  mi^,  and  in  actual  practice  do,  stop  tiie 
exhaust  before  tiie  return  stroke  is  complete,  and  compress 
that  portion  (tf  the  steam  which  remains  below  the  piston, 
but  this  does  not  materially  affect  the  thermodynamic  effi- 
ciency ;  it  Is  done  partly  for  mechanical  reasons,  and  partly 
to  avoid  loss  <tf  power  through  clearance  (see  chap.  IV.). 
In  the  present  instaooe  it  ia  aupposed  tiiat  there  is  no 
clearance,  in  which  case  this  compieasion  is  out  of  the  qoea- 
tion.  The  indicator  diagram  given  by  a  (nrlinder  in  which 
ateom  goes  tiirongh  the  action  described  atiove  is  sliown  to 


Fig.  18,— Ideal  Indicator  Diagram  for  Steam  need  expansively. 

scale  in  Fig,  18  for  a  particular  example,  in  which  it  is  sap- 
posed  that  1  cubic  foot  of  dry  saturated  ateam  is  admitted 
at  an  abeolute  preaeure  of  90  lbs.  per  square  inch,  and  is- 
expanded  twelve  times,  or  down  to  a  pressure  of  6.4  lb.  per 
square  inch,  at  which  pressure  it  la  discharged  to  the  ocm- 
dcaiaer.  As  we  have  assumed  the  cylinder  to  be  non-eim- 
ducting,  and  the  steam  to  be  initially  dry,  the  expansion 
follows  the  law  PV^'"*™  constant  The  advantage  of  ex- 
pansion is  obvious,  that  part  of  the  diagram  which  lies- 
nndcv  tiie  curve  being  so  mudi  dear  gidn. 

73.  To  calculate  the  efficiency,  we  have  EffloieiLoy 

of  engine 

Work  done  per  lb.  during  admi8sion=Pi  Yi ;  working  az- 
W(wk  done  per  lb.  during  expansion  to  volume  pansfvelr. 

rVi  =  ^^;^~^"'^',  (byj  S6)^PlVi-ftrVi)AKia6; 

Work  spent  during  return  stroke— PkrYi ; 
W<n>k  spent  on  the  feed-pump = (Pi — K)0.017; 
Heat  taken  in  —  Hi— ko. 

74.  Theeeexpreaslona  refer  to  complete  ezpanalon.  When 
the  expansion  Is  incomplete,  as  it  generally  Is, 

the  exin-eesion  given  above  for  the  work  done  Inoomplele 
during  expansion  still  amtUes  if  we  take  Pt  to  expansion, 
be  the  pressure  at  the  end  of  expansion,  while 
the  work  apent  on  the  steam  during  the  back -stroke  is 
P»rYi  and  tiiat  spent  on  the  foed<pump  is  (Pi— FklOOl?, 
being  tiie  baek  pressure,  bieomi^ote  expanidon  is  illustaritod 
by  the  dotted  Une  in  Fig.  la 

It  is  easy  by  the  aid  of  64  and  67  to  extend  these  cal- 
culations to  cases  where  the  steam,  instead  of  bdog  initially 
dry,  is  aui^Mised  to  have  any  asrigned  degree  of  wetaiesa. 
The  effidsncy  which  is  calculated  in  Oils  way,  which  for 
the  preemt  purpose  may  be  called  the  theoretical  efficiency 
corresponding  to  the  assnmed  conditions  of  working,  is 
always  much  less  than  tiie  ideal  efficiency  of  a  perfect 
engtne,  aince  the  t^de  we  are  now  dealing  with  is  not 
reversible.  But  even  this  theoretical  efficiency  short  as  it 
Mia  of  the  ideal  of  a  perfect  engine,  is  for  greater  than  can 
be  realised  in  practice  when  the  same  boiler  and  condenser 
temperatures  are  used,  and  the  some  ratio  of  expansion. 
Hie  reasons  for  this  will  be  briefly  considered  in  t^ie  next 
ohapter;  at  present  the  Act  Is  mentioned  to  guard  the 
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TMtder  from  nipposing  thftt  th«  ncolti  whleh  tite  aboT« 
fomulM  gire  ftpply  to  actual  enginea. 
76.  The  rMQlti  ot  ^88  have  bem  tarned  to  aoooont  by 
Sankine  and  daasitu  for  the  pfurpow  of  dedn- 
OUpalJijUoa  oing  the  density  of  iteam  from  other  properties 

ntn^ld  o^^^  of  meanire- 

Bttam.  ment.  Let  the  perfect  steam-engine  tiiere  de- 
scribed work  throogh  a  very  somll  inteml  of 
temperature  between  two  tempetataree  r  and  r — Ar. 
The  efflcienoy  is  Ar/r,  and  the  work  done  (in  foot-lbs.)  is 
JLAr/r.  Tlie  indiewtor  diagram  Is  now  reduced  to  a  long 
narrow  strip,  whose  length  is  y-0.017  and  its  breadth  AP, 
the  dlflbiwuM  in  pnsBiire  between  steam  at  t«npnat«ca  r 
and  r— Ar.  Henoe  the  w^nk  dmieia  also  aP(V— 0017), 
Mid  therefine 

V-0.017  =  ?5!. 

Ban  -^or(lntlielimit)^iafherBtooflncniaeoftem- 

pentnm  with  InereaaB  of  prsmre  In  satarated  steam  at  the 
Mrtieolar  temperature  r.  It  may  be  foaod  ron^ly  from 
Table  XL,  p.  484,  or  more  exacUy  by  dillbrentiating  the 
equation  jRiven  w  }  IV7.  L  is  also  known,  and  henoe  the 
valae  of  V  eorresponding  to  any  assigned  tonpetmtare 
be  ealonlated  with  a  degree  ni  uoaamey  i^Uah  It  wonid  be 
dUBenlt  to  readi  in  direct  experiment.  The  Tolvmes  given 
In  the  Table  are  determined  in  this  way.^ 

lY.  AOTUAt  BXHATIOB  OV  STKAM  IK  THZ  CrLUTOES. 

78.  In  Fig.  18  we  have  what  might  be  called  a  first  ap- 
proximation to  the  theoretical  Indicator  dia- 
gram  of  a  steam-engine.   In  the  action  then 
^^^^     described  it  was  sasamed :  (1)  that  the  steam 
sapplled  was  dn'  and  satorated,  and  had  during 
admifliioQ  the  rail  (anUbnn)  preasore  of  the  holler  Pi ;  (2) 
tiiat  there  was  no  transtte  of  heat  to  or  fr(Hn  the  steam  ex- 


Fia.  19.— Actual  Indicator  DIscram  from  a  Condensing 

Stesm-Englne. 

«ept  in  the  holler  and  in  the  condenser ;  (3)  that  after  more 
or  leas  complete  expansion  all  the  steam  was  discharged  by 
the  return  stroke  of  the  piston,  dnrlug  which  the  back 
pressure  was  the  (uniform)  pressure  in  the  oondeoBer  Pi ; 
(4)  thatthewhtdevolnnieiuthe  cylinder  was  swept  through 
oj  tiie  piston.  It  remidns  to  be  seen  how  frr  these  assump- 
tions are  untrue  In  practice,  and  how  tax  the  efficiency  Is 
Aflbcted  in  consequence. 

The  actual  oooditions  wxnking  differ  from  these  in  tiie 
following  main  reapeehk  soma  of  which  are  lUnataatBd  by 
tin  practteal  Indicator  dli^nm  of  Fig.  19,  whldi  is  taken 
from  an  actual  engine. 

77.  Owing  to  the  rcslstanoeof  the  ports  and  paBsages-aad 
■mf*f^  to  the  inertia  of  the  steam,  the  pressore  wnhln 
dia^ng.  cylinder  is  Wm  tbtta  Pi  during  admis- 

sion, and  greater  than  Pi  during  exhinat. 

Moreover  Pi  and  Pi  are  themselves  not  absolntely  uniform, 
and  Pi  Is  greater  thui  the  preasnre  of  steam  at  the  tempeia- 
tore  0^  the  oondutser,  <mi  aoeount  of  the  preamoe  tfT  air  in 
the  oondenaer. 

Daring  admlMlcm  the  preasuie  of  steam  tn  the  irllnder 
Is  less  than  the  boiler  pressure  by  an  amount  which  In- 
creases as  the  piston  advanoes,  on  aoooont  of  the  'increased 
velocity  of  the  piston's  motion  and  tiieoonseqnent  Increased 
demand  for  steam.  When  the  ports  and  paaages  offer  much 
resIstAnoe  the  steam  is  ezpreesively  said  to  be  throttled  or 

1  Hie  result  of  1 7S  maj  be  applied  as  fUlowi  to  give  the  Ibnnola 
of  1 97  for  the  adiabatic  expansion  of  wet  steam.  Forbcevi^we 
maywilteV — 0.017— a.  In  adlabatle  expansion  the  woik  dime  li 
sqtMl  to  the  ton  of  Internal  energv,  or  v 

P(I(At) — Jdl— — Jd(A  +»). 
aiiioedft— dr.sDdp— t-PaJJ.thlimaybe  writtanJdr-(- J<l(gL}— 
4«ifP— Oi 

Bfl 76,  adP-^* ;  hence  1+ -^{tfD-^?!  _0 ; 

and  by  Integmtkm, 

irtileh  Is  the  aquathm  ^|  S7. 


"  wlre-drawu."  Wire-drawing  of  steam  Is  in  fact  s  ease  of 
Imperfectly-resisted  expansion  51).  The  steam  ia  driad 
by  the  prooeai  to  a  small  extent,  and  if  initially  diy  it  bft> 
comes  aup^heated.  In  an  indicator  diagimm  wiie-^viai 
eanaea  the  line  of  admission  to  lie  below  a  tine  drawn  at  the 
boiler  preware  and  to  slope  downwards.  In  fikirly  good 
practical  instonces  the  mean  abaolnto  pressure  daring  id- 
mission  Is  about  nine-tenths  of  the  pressure  in  the  boitor. 
In  tiie  same  way,  during  the  exhaust  the  actnsl  back 

Sressure  ezoeeda  the  pressure  in  the  condenser  (shown  by  a 
otted  line  in  Fig.  19)  by  an  amountdmiending  on  theme- 
dom  with  wfaieh  the  steam  makes  Its  exit  from  the  ejlindw. 
ta  condensing  enginfls  with  a  good  vacuum  the  aetosl  baek 
pressure  is  flnm  3  to  S  lb  per  square  Inch,  and  fat  non-ooD- 
densing  engines  it  is  16  to  18  Dt  in  place  of  the  mere  U.7  lb 
which  is  the  pressure  of  the  atmosphere.  The  ezoess  of  beck 
pressure  may  be  greatly  increased  by  I3ie  pmaeaee  of  wsta 
In  the  CTllnder.  The  eflhcta  of  wlre-dzasrlng  do  not  ^tKf 
here.  The  valvea  open  and  eloae  more  or  leas  alowly;  tb« 
points  of  cat-off  and  release  are  therefore  not  ahsotatctj 
sharp,  and  the  diagram  has  rounded  comers  at  ft  and  e  in 
plaoe  of  the  sharp  anglea  whleh  mark  thoae  evenli  in  fig. 
18.  FbrtblsreaSMirelflaaelBaUowedinpnetleBtooerara 
little  before  the  end  of  the  forward  stroke,  henoe  the  toe 
of  the  diagram  takes  a  form  like  that  shown  in  Fig.  19. 
The  ^arpnesB  of  the  cut-off,  and  to  a  less  extent  the  thup- 
ness  of  the  release,  d^euds  greattr  oo  the  kind  of  vsItm 
and  valve-gear  used;  valveB  at  the  Oorltaa  trpe  (to  be 
dcacrlbed  later),  which  are  noted  for  tiie  sndnnoeH  with 
which  admission  of  steam  Is  stepped,  have  the  neiit 
amongst  othen  ot  prodnolttg  a  very  diarply  deflsed 
diagram. 

78.  When  the  piston  is  at  elthra  end  of  Its  stn^  there  is 
a  small  ^ace  left  between  it  and  tiie  cylinder  pimiwim, 
oover.   This  space,  together  with  the  volume 

of  the  passage  or  paseagea  leading  thenee  to  the  steam  sod 
exhaust  valvea,  is  called  the  dttmmee.  It  constitutes  a 
volume  through  which  the  piston  does  not  sweep,  bat 
which  is  neverthdess  filled  with  steam  when  admisslaa 
O0OQI8,  and  the  steam  in  the 
clearance  'forms  A  part  of  the 
whole  steam  which  expandi 
after  the  supply  from  the  boilei 
is  cutoff.  If  AC  be  the  vol- 
ume swept  throng  by  the  pit- 
tott  up  to  release,  OA.  the  v(^< 
ume  of  the  clearance,  and  AB 
the  volume  swept  throngb 
dnring  admission,  Uie  marrat 
ratio  of  expansion  is  AG'A^ 

-  — .  (0*  + 

Pig.  20.— EfliBct  of  Clearance.   AC)/OA+  AB). 

Clearance  must  obvioosly  be  taken  account  of  in  any  eil- 

cnlatl<mof  curves  of  expansion.  It  is  convenlentiy  allowed 

for  In  indicator  diagrams  by  Bbitting  tiie  line  of  no  vol  dm 

back  through  a  distance  corresponding  to  the  deannee 

(Fig.  20).    In  actual  engines  OA  ia  from  ^tajgottitt 

volume  of  tiie  cylinder. 

79.  Cleaianee  aflbcts  tiie  theTmodynamie  efficiency  of  the 
engine  chiefly  by  altering  the  consumption  of  steam  per 
stroke,  and  its  influence  depends  matermlly  on  the  caapret- 
tion  (i  72).  If  during  the  back  stroke  the  process  of  exhaait 
is  disoontinned  before  the  end,  and  the  remain-  oompM- 
Ing  steam  Is  compressed,  this  cushion  of  steam  aian  wi 
will  Anally  fill  uie  vidnme  of  the  ekUHMe;  en^kming. 
and  by  a  pn^er  selection  at  the  potot  at  which 
oompreasion  begins  the  pressure  of  the  codiion  may  be 
made  to  rise  Just  up  to  toe  pressure  at  whieih  stssm  fitd- 
mitted  when  the  valve  opens.  This  may  be  called  eoaiiiMe 
compnaslon,  and  wbsa  It  ooosxs  the  floastenea  of  dasinnee 
hss  no  direct  eflbet  on  the  consumption  of  steam  nor  on  the 
efficiency ;  the  whole  fluid  In  the  cylinder  may  then  be 
thought  of  as  oonsisting  of  two  parts, — a  permanent  enshion 
wbi<^  is  altematdy  expanded  and  oompreoaed  wittont  net 
gain  or  loss  of  wmc,and  the  working  pork  pn^rnvwUth 
on  admlasioD  fills  the  volume  AB  (Fig.  20),  andirtiiA  eatea 
and  leaves  the  cylinder  in  each  stroke.  But  if  opm|geiriea 
be  Incomplete  or  absent  there  is,  on  the  opening  ef  the  ad- 
mission valve,  an  Inniah  ai  steam  to  fill  ap  the  deanaee 
space.  l^Is  to  ureases  the  oonsnmptlon  to  nn  extent  wfaiA 
is  only  partly  oonnterbalanoed  by  iJie  Innimasud  area  of  the 
diagram,  and  the  result  is  that  the  efllcieney  is  ledaoed. 
The  action  is,  in  fact,  a  case  of  unresisted  expansion  (f  Hh 
and  consequently  tends,  so  for  as  Its  direct  ^eots  go,  te 
make  the  engine  less  than  ever  reversible.  ItistobenoM. 
however,  that  by  such  unresisted  expansion  the  entering 
steam  Is  dried  to  some  extent,  and  this  helps  In  a  messon 
to  counteract  the  cause  of  loss  irtiieh  will  be  desoibed  below. 
Compression  has  the  meehanieal  advantnge  tlust  it  obvistM 
the  Miock  which  the  admladooi  of  steMs  would  oUwwIit 
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«MBe,  and  that  bj  giving  the  plsbm  work  to  do  while  ita 
Telocity  ifl  being  lapidlT  redaoed  it  radaoes  thow  atraaaea 
in  tibe  meehwiisia  wbidi  aredne  to  tiw  InwUaof  the  leclp- 
rocatiDg  ports. 

80.  The  third  and  seneraltj  by  &r  the  moat  important 

element  of  difference  between  the  action  of  a 
ilf^i^^  real  engine  and  that  oar  hTpotheUcal  engine 
^^Sr^  lBthata]lndedtoattfaeendofohap.I.,thedif. 

fuenoe  wbloh  prooeeda  flrom  the  mot  that  me 
cylinder  and  platon  are  not  non-condaotots.  Aa  the  ateam 
flnetoatea  in  temperatare  there  ia  a  oomplez  giTo-and^ti^e 
of  heat  between  It  and  the  metal  It  toaonea,  and  the  eifeefei 
ot  thiL  thongh  not  very  oonapicnoiu  on  the  Indicator  dl»- 

rn,  have  aa  eoonnons  iofluenoe  in  redaoiog  the  efficiency 
inoeaaing  the  oooMimptilon  at  steam.  Attention  waa 
diaWn  to  thla  actton  l^-  Mr.  D.  K.  Clark  a>  eariy  aa  1856 
(JaifcMir  JfacAjMry,  or  art.  anuM-EHaiMB,  Ehm.  BrU^  Sth 
editi<mO>  and  the  reaalts  of  his  ezperiments  on  looomotivea 
were  owflrmed  some  yeaxB  later  by  Ur.  Bei^.  F.  Isherwood'a 
trial!  ef  theengineBof  the  United  States atewner  "Uich- 
fgan."  BanUne  in  hla  elaarical  wrark  on  ttie  steam-engine 
notioea  the  sBljeot  only  very  briefly,  and  takes  no  account 
of  the  action  of  the  cylinder  walls  in  his  calculations.  Its 
importance  ha«  now  been  establlahed  beyond  dispute,  notably 
by  the  ezperiniMiti  of  MesBis.  Ohailea  H.  Lorini  Knd  Emery 
m  the  engines  at  certain  revenne  steamers  of  the  United 
States,*  and  by  a  protracted  series  of  Investigations  carried 
oat  by  H.  Hallaaer  and  other  Alsatian  engineers  ander  the 
direction  <tf  Him,'  whose  name  ahovld  be  specially  amoci- 
atad  Willi  the  mtiimal  analydsof  engine  terts.  In  the  next 
«h^)ter  some  aecoont  will  be  given  oS  how  steam-eorines 
we  experimentally  examined  and  how  (following  Hlrn)  we 
may  dednoe  the  exchanges  of  heat  which  occur  between  the 
steam  and  the  cylinder  throaghont  the  stroke.  The  fbllow- 
ing  is,  in  general  terms,  what  experiments  witii  aotnal  en- 
ginea  show  to  take  plaM. 

81.  When  steam  is  admitted  at  the  beginning  of  the  stroke. 
Initial  con.  finds  the  metallic  snrfsces  of  the  cylinder  ana 
deowul^r  piston  chilled  by  harlog  been  In  oootaet  with 

low-pressare  steam  daring  the  exhaust  <^  the 
previoas  stroke.   A  portion  of  it  Is  therefore  liqaefled,  and, 
aa  the  piston  advances,  more  and  more  of  the  chilled  cylin- 
der snnluM  is  exposed  and  more  and  more  of  the  hot  steam 
ia  condensed.  At  the  end  of  the  admission,  when  oomma- 
nlcation  with  the  boiler  Is  out  oiT,  the  cylinder  conseqnenUy 
«ontains  a  film  of  water  spread  over  the  exposed  snrnce,  in 
Addition  to  saturated  steam.   The  boiler  has  therefore  been 
dx»wn  npon  for  asopply  greater  than  that  correepoadiug  to 
the  volume  of  steam  in  the  admission  space.  The  impartwioe 
of  this  vrill  be  obvloas  from  the  fact,  demonsbated  l>y  ex- 
periment, that  the  steam  which  Is  thns  condensed  daring 
«dmla«ion  fluently  amounts  to  30  and  even  60  per  cent. 
«f  the  whole  quantity  that  comes  over  fh>m  the  boiler. 
88:  Then,  as  expansion  begins,  more  cold  metal  Is  nn- 
covered,  and  some  of  the  remaining  steam  is 
condensed  npon  it.  But  the  ^essure  of  the 
steam  now  fluls,  and  ^  l»er  <tf  waiter  which 
has  been  prevlonily  deposited  begins  to  be  le-evaporated -as 
•oon  aa  the  temperature  of  the  expanding  steam  ulls  below 
tliat  ot  the  liquid  layer.  On  the  whole,  then,  the  amonnt 
«f  watw  present  wiU  ineresse  during  the  earliest  part  of 
Hm  expansion,  but  a  stsge  wlU  soon  be  reeehed  when  the 
«oiiden»ation  which  occurs  <m  the  newly  exposed  metal  is 
balnnoed  by  re-evaporatlon  of  older  portions  of  the  layer. 
The  percentage  of  water  present  is  then  a  maximum ;  and 
fkom  this  point  onwards  the  steam  becomes  mcne  and  more 
dried  b  J  re<ewonMon  of  the  layer. 

8S.  If  the  amount  of  initial  oondrtnation  has  been  email 
this  re-evaporation  may  be  complete  before  release  oooors. 
Very  nanally,  however,  there  is  still  an  undried  layer  at  the 
end  of  the  forward  stroke,  and  the  process  re*evaporation 
eontinoes  daring  tiie  tetom  stroke,  while  e^aust  &  taking 
plaoe.  In  extreme  oases,  if  the  unount  of  initial  condensa- 
tiw  has  been  very  great,  the  cylinder  walls  may  &il  to 
bueoome  quite  dry  even  during  tlie  exhaust,  and  a  residue  of 
the  lawyer  of  condensed  water  may  either  be  carried  over  as 
vrates-  into  the  condenser,  or,  if  the  exhaust  valves  are  so 
badly  arranged  as  to  prevent  Ifa  discharge,  this  unevaporated 
reaidiie  may  gather  in  the  i^llnder,  requiring  perhaps  tiie 
drain-cocke  to  be  left  open  to  allow  of  ito  escape.  When  any 
water  ia  retrined  in  uils  way  the  initial  condensation  is 
enormotialy  Increased,  for  the  hot  steam  then  meets  not 
only  cold  metal  bat  cold  water.  The  latter  causes  much 
eoodensation,  partiy  because  of  its  high  speolfle  hea^  and 

1  See  also  Jffn.  Proc  IiuL  C.  £,v<d.lxxll.  n.275. 
■  A  oseflil  abstrsct  of  Utmm.  Lwlng  UM  tatrft  npom  U 
gttvn  In  AwtfMeriiia,  vols.  xlx.  and  zzL,  and  in  Mr.  Maw's  Beeait 

»Sm.  Soe.  AM.  dt  MtOHoHte,  from  1877.  Wat  oUier  rato^ 
muem,  see  «hap.  V. 


elhat< 
re-evapo- 
ration. 


Wetness  of 
steam  dur- 
ing expan- 
uon. 


partiy  because  it  Is  hnv^t  Into  Intimate  mixture  wltitthe 

entering  steam. 

84.  Apart,  however,  from  this  extreme  case,  whatever 
water  is  re-evaporated  during  expansion  and 
exhaust  takes  heat  from  the  metal  of  the  cylin- 
der, and  so  brings  it  into  a  state  that  makes 
condensation  Incvvitable  when  steam  is  next 
admitted  from  the  boiler.  Mere  contact  vrltb 
low-pressure  steam  during  tiie  exhaust  stroke 
wonfd  cool  the  metal  but  little ;  the  oooling  which  actually 
occurs  is  due  mainly  te  the  re-evaporation  of  the  condensed 
water.  Thus  if  an  engine  were  set  in  action,  after  Iwing 
heated  beforehand  to  the  boiler  temperature,  the  cylinder 
would  be  only  slightly  cooled  daring  the  first  exhaust 
stroke,  and  lime  condensation  would  ooonr  during  i3ie  next 
admission.  But  the  metal  would  be  more  cooled  in  the 
subsequent  expansion  and  exhaust,  since  It  would  part  with 
heat  in  re-evaporating  this  water.  In  the  third  admission 
more  stUl  would  be  condensed,  and  so  on,  until  a  permanent 
regime  woald  be  established  m  whloh  oondenaatlon  ud  re- 
evaporation  were  exactiy  balanoed.  The  same  permanent 
regime  Is  reached  when  the  engine  stuta  cold. 

86.  The  wetness  of  the  worknig  fluid  to  which  the  action 
of  the  walls  of  the  cylinder  gives  rise  is  essen- 
tially superficial  A  fllm  of  water  forms  on  the 
walls,  hot  except  for  this  the  body  of  the  steam 
remains  dry,  nntil  (by  adiabaUc  or  nearly  adio- 
batic  expansion)  it  becomes  wet  throughout  Its 
volume.  The  water  /ormed  by  the  act  ai  ex- 
pansion takes  finrm  as  a  mist  dlAued  throughout  tiw  steam, 
and  aa  It  tiiesidesofthecylinderexertpractioally  no  influ- 
ence. This  latter  wetness  Is  in  fiu^  increasing  while  the 
BUbetauoe,  as  a  whole,  Is  getting  dried  by  the  re -evaporation 
of  the  liquid  fllm.  Daring  expansion  the  working  substance 
mav  be  retarded  as  made  up  of  two  parts,— a  core  of  steam, 
which  Is  expanding  adi&batically  but  is  at  the  same  time 
receiving  additions  to  its  amount  in  the  fbnn  of  saturated 
steam  fram  the  liquid  layer,  and  a  UqnId  layer  which  is 
taming  Into  steam. 

66.  From  a  thermodynamic  point  of  view^l  initial  con- 
densation of  the  stoamis  bad,  for,  however  early 
the  fllm  be  re-evaporated,  this  can  take  place  Wasteof 
only  after  its  temperature  has  cooled  bdow  that  heat, 
oftheboiler.  TbeprocessconsequenUy  Involves 
a  misapplication  of  heat,  since  the  substance,  after  parting 
with  high  temperature  heat,  takes  It upagain at  a  tempera- 
ture lower  than  the  top  of  Ito  mnge.  This  caoses  a  loss  of 
efficiency  (chap.  IZ.),  and  the  loss  ia  greater  the  later  in  the 
stroke  re-evaporation  occurs,  ^e  heat  that  Is  drawn  from 
the  (^linder  1^  re^evaporation  of  the  condensed  fllm  becomes 
leas  and  less  effective  for  doing  work  as  the  end  of  the  ex- 
pansion is  approached,  and  flnaUy,  whatever  evaporation  ooo- 
tinnee  daring  the  l>ack  stroke  Is  an  unmitigated  source  of 
waste.  The  heat  it  tekee  from  the  t^lioder  does  no  work; 
its  only  eflbct.  Indeed,  is  to  ineresse  the  back  pressure  by 
angmentiag  the  volume  of  steam  to  be  expellea.  A  small 
amount  of  initial  condmisation  reduess  the  eflbdmu?  of  the 
Migine  but  Uitie ;  a  huge  amount  causes  a  much  more  than 


pr^ortionally  larger  loss. 
87.  The  action  of  ti 


the  cylinder  walls  Is  increased  by  any 
loss  of  heat  which  the  engine  ■ufi'en  by  radio-  __ 
tlon  and  eonductlon  from  its  external  surface.  Kftrt  of 
Hie  entering  steam  has  then  to  give  up  enough  jsoicet. 
heat  to  provide  for  this  waste,  ss  well  as  enough 
to  produce  the  snbsequentre-evaporation  of  the  condensed 
fflm.  Hie  oonsequenoe  is  that  more  ateam  Is  initially  con- 
densed. Tbit  loss  of  effieteney  dne  to  this  oaose  will  there- 
fore be  greater  in  an  unprotected  oylinder  than  in  one 
which  Is  well  lafOCB^  or  covered  with  non-conducting  nm- 
terlal.  On  the  other  hand,  if  the  engine  have  a  steam- 
jacket  the  deleterious  action  of  the  waUs  is  reduced.  The 
working  subetance  is  then  on  the  whole  gaining  Instead  of 
losing  heat  oonduction  daring  its  psssage  through  the 
cylinder.  The  jacket  accelerates  the  process  of  r©-ev«po ra- 
tion and  tends  to  make  It  flnlsh  at  a  point  In  the  stroke 
when  the  temperature  of  the  steam  is  still  oompaxalively 
high.  When  the  process  Is  complete  the  cylinder  walls  give 
np  very  little  additional  heat  to  the  steam  during  the  re- 
mainder of  the  expansion  and  exliaust,  for  oonduction  and 
radiation  between  dry  steam  and  the  metal  of  the  cylinder 
are  incompetent  to  cause  any  considerable  exchange  of  heat. 
The  earlier,  therefore,  that  evaporation  is  complete  the  less 
Is  ttie  metal  chilled,  and  the  less  is  the  subsequent  conden- 
sation. Moreover,  after  this  stage  in  the  stroke  has  passed, 
a  Steam-jacket  eontinoes  to  give  heat  to  the  metal  daring 
the  remainder  of  the  doable  stroke,  and  so  warms  It  to  a 
temperature  more  nearly  equal  to  that  of  the  boiler  steam 
before  the  next  admission  tekes  place. 

68.  Thus  a  steam-jadcet,  thoogh  In  itself  a  thennody- 
namlcally  Imperfect  oontrlvanoe,  iasamaoh  ss  its  ol^eot  is 
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to  sapfdy  heat  to  the  working  tnbitanee  at  s  tempentaxe 
lower  thftn  the  nource,  acts  benefloially  by  coanteraieting,  to 
■ome  extent,  the  more  serloaB  mlsamiuaatlon  of  beat  which 
oeom  throQgh  the  idteniate  oooUng  and  heating  of  tiie 
cylinder  walls.  The  heat  which  a  jauet  oommnnlflatfla  to 
wmUng  Bteam  oftan  laereaaM  the  pow«r  at  an  engine  to  an 
extent  ar  greater  than  correepondg  to  the  extra  Ripply  of 
heat  which  the  Jacket  iteelf  rcqnireB.  Besides  its  thermo- 
dynamie  ^feot  a  Jacket  bae  the  drawback  that  It  IncxcaaM 
wuto  by  extemil  tadiatira,  since  It  both  enlarges  the  area 
of  radiating  saifkoe  and  ralsea  its  temperatore;  notwith- 
stoading  this,  however,  many  experiments  have  uown  that 
in  large  and  especially  in  slow^ranning  engines,  the  infln- 
ence  of  a  steam-jacket  on  the  efficiency  Is,  in  general,  good ; 
and  this  is  to  be  ascribed  to  the  Ckct  that  it  reduces,  though 
it  does  not  entirely  remove,  the  evils  of  initial  condensation. 
To  be  eflbctive,  however,  Jackets  most  be  well  drained  and 
kept  ftall  of  "  live  "  steam,  instead  of  being,  as  many  are, 
tra^  for  condensed  water  or  for  air. 

8S.  It  is  interesting  to  notice,  in  general  terms,  the  eiVeots 
which  cortoin  variations  of  the  conditions  of  working  may 
be  expected  to  prodace  on  the  loss  that  occurs  through  the 
action  of  the  cylinder  walls.  Initial  condensation  will  be 
increased  by  anythinK  that  augments  the  range  of  tempera- 
ture throngh  which  the  Inner  snrfiww  of  the  cylinder  flno. 
toates  In  each  stroke,  or  that  exposes  a  laiger  sorboe  of 
metal  to  the  action  of  a  given  quantity  of  steam,  or  that 
prolongs  the  contacts  in  which  heat  is  ex- 
Inftnenoe  changed.  The  Influenoe  of  time  Is  specially 
of  speed.  important;  for  it  most  be  borne  in  mind  that 
the  whole  aeUoa  depends  on  the  rate  at  which 
heat  Is  eondncted  Into  the  lobstauoe  of  the  metal.  The 
changes  of  teinpentare  which  .the  metal  undergoes  are  In 
every  ease  mafnly  soperflolal ;  the  altemato  heating  and 
cooling  of  the  inner  aurfitee  initiates  waves  of  high  and  low 
temperature  In  the  Iron  whose  effects  are  sensible  only  to  a 
small  depth ;  and  the  fiwter  titt  alternate  states  snoeeed  each 
other  the  more  snperflclal  are  the  efltets.  In  an  engine 
making  an  Indefloitely  large  nnmber  of  strokes  per  mlanto 
^lie  cyUnder  sides  would  behave  like  non-conductors  and 
the  action  of  the  working  sabstanoe  wonld  be  adl^Mttlc. 

We  magr  coaolnde,  thai,  that  in  general  an  engine  mnnlng 
at  a  high  speed  will  haveahigher thermodynamic  efficiency 
than  the  same  engine  mnning  at  a  low  speed,  all  the  ot^er 
conditions  of  working  being  the  name  in  both  cases. 

Again,  as  regards  range  of  tompexatnre,  the  iaflnence  of 
the  CTlinder  vails  will  be  greater  (other  thlnga  being  equal) 
with  nigh  than  with  low  pressare  steam,  and  In  eondensing 
than  in  non-condensing  engines.  On  the  other  hand,  high 
pressure  has  the  good  ellSect  of  reducing  the  snrfiwe  of  metal 
exposed  to  the  action  of  each  pound  of  steam. 
In  large  engines  the  action  of  the  walls  will  be  less  than 
in  small  engines,  since  the  proportion  of  wall 
Influenoe  Burface  to  blinder  volume  la  less.  This  eon- 
ofslia.  clnsion  sgreeewith  the  well-known  ihet  that  no 
small  en^nes  achieve  the  economy  that  is  easily 
reached  with  larger  forms,  especially  with  large  marine 
engines,  which  eclipse  all  others  in  the  matter  of  sixe. 
Cylinder  condensation  is  increased  when  the  ratio  of  ex- 
pansion is  increased,  all  tfae  other  circumstances 
of  working  being  left  unaltered.  The  metal  is 
then  bronght  into  more  prolonged  contact  with 
low-temperatore  steam.  The  volume  of  ad- 
miflsloD  is  lednoed  to  a  greater  extent  than  the 
snrikoe  that  is  exposed  to  the  ent^ng  steam,  since  that 
Bur&ce  inclndes  two  constant  quantities,  the  surfitce  of  the 
cylinder  cover  and  of  the  piston.  For  these  and  perhaps 
other  roaaons,  we  may  oonclnde  that  witti  an  early  cut-off 
the  initial  condensation  Is  relatively  large;  and  this  con- 
clusion Is  amply  borne  out  experiment.  An  Important 
result  is  that  increase  of  expansion  does  not,  beyond  a  cer- 
tain limit,  involve  Increase  of  thermodynamic  efficiency ; 
when  that  limit  is  passed  the  aogmentotion  of  waste 
throngh  the  action  of  the  cylinder  wxJls  more  than  balances 
the  increased  economy  to  which,  on  general  principles,  ex- 
pansion should  Kive  rise,  and  the  result  is  a  net  loss.  With 
a  given  engine,  noller  preesore,  and  speed,  acertain  ratio  of 
expansion  will  give  maximnm  efficiency.  Bnt  the  condi- 
tions on  which  this  maxbnnm  depends  are  too  eomplex  to 
admit  of  theoretical  solntlon ;  the  best  tmtlo  can  be  deter- 
mined only  by  experiment,  it  may  even  happen  that  an 
engine  which  is  required  to  work  at  a  specified  power  will  [ 
give  bettor  results,  in  point  of  efScienoy,  with  moderate 
steam-pxessaxe  and  moderate  expansion,  than  with  high 
■tewn-preesnre  and  a  very  early  cutoff. 

90.  The  effect  of  Increased  expansion  In  augmenting  the 
_  action  of  the  sides  and  so  reducing  the  effl- 

^iWuL°  clenc7,  when  earrled  beyond  a  certain  moderate 
grade,  Is  well  Ulnstnted  by  the  American  and 
Alsatlao  experiments  alluded  to  above.   The  Avowing 
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Here  a  maximnm  of  effidenoy  lies  between  the  extresis 
grades  of  expansion  to  which  the  test  extends.  In  the 
American  experlmenta  the  beat  resnlto  were  obtained  with 
even  more  moderate  ratios  of  expui^tm.  Tixe  otmipoaiid 
engines  of  the  United  States  revenoe  steamer  "Badie," 
when  tested  with  ibeam  in  Ute  Jacket  of  the  large  cylinder, 
wifli  the  boiler  pressure  nearly  uniform  at  80  ft  1^  gaag«, 
or  95  lb  per  square  inch  absolute,  and  the  speed  not  greatir 
varied,  gave  ttie  lesnlto  shown  in  TiUile  IV.  Here  toe  efl- 
ciency  ta  very  little  nlheted  leakage  variation  In  the  cat- 
off,  bnt  When  the  ntio  of  eq^ansim  beeomes  emsstve  a 
distinct  loM  is  inenrred. 
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Experiments  with  engines,  la  the  oosidiUoai  whieh  hold 
In  ortinary  practice,  show  that  it  is  not  unnsnal  to  flad  SO 
or  30  per  cent,  of  the  steam  that  comes  over  firom  the  cyUn- 
der condensed  doring  admisBion.  In  fhvorable  oases  tbe 
amount  is  less  than  wis;  occasionally,  on  the  other  hand, 
the  amount  condensed  Is  as  much  as  luilf^  or  even  mote  thaa 
half,  the  whole  steam  BOfipXj. 

91.  Tfae  action  of  the  cylinder  walls  Is  rednced— (1)  by 
Jacketing,  (2)  by  superheating,  and  (3)  by  osing  compwuw 
expansion.  The  advantage  of  the  steam-jacket  has  bees 
already  mentioned.  In  high-speed  engines  ita  benefidal 
effect  u  necessarily  small,  and  in  certain  casee  the  benefit 
may  be  even  more  than  neutralised  by  the  drawbacks 
which  have  been  alluded  to  above  88).  In  general,  how- 
ever, the  steam-jacket  forms  a  valuable  means  of  redociiig 
the  wastofhl  action  of  the  cylinder  walls,  especially  when 
the  ratio  of  expansion  is  oonsidenbte.  Experlmenta  made 
with  and  without  a  Jacket,  on  the  same  engine,  have  shorn 
that  Jacketing  may  Increase  the  efficiency  by  iW  or  S5  ptr 
cent.  When  a  Jacket  is  working  properiy  it  uses,  In  a  sia- 
gle-cylinder  engine^  4  or  6  per  cenL,  and  in  m  oompoond 
engine  8  to  12  per  oent.,  of  the  whole  steam  snpfdy. 

92.  Superheating  the  steam  before  ita  admlarion  ledoees 
the  amount  of  initial  condensation,  by  lesaen- 

ing  the  quantity  of  steam  needed  to  give  np  a  KlMiai 
specified  amount  of  heat,  and  this  in  ita  tarn 
lessens  the  subsequent  cooling  by  re-evapora- 
tion. That  it  has  a  marked  advantage  in  this  respect  has 
been  experimentally  demonstrated  by  Him.  On  geneial 
thermodynamic  groands  superheating  is  good,  because  it 
extends  the  range  of  temperature  through  whiu  (he  work- 
ing substance  Is  carried.  In  modem  pnctioe  saperheating 
(to  any  considerable  extent]  is  seldom  attempted.  It  oeeon 
to  a  small  extent  whenever  dry  steam  is  uirottled,  and  a 
slight  snperheating  is  ooeasionaOy  given  to  steam  in  its 
passage  m>m  the  hlgh-pressnre'to  the  low-preesore  cylinder 
of  a  compound  engine.  In  former  years  oDperheated  steam 
was  a  oommon  feature  of  marine  practice,  bat  aerioos  psae- 
tlcal  difficulties  caused  engineers  to  abandon  ita  use  and  to 
seek  economy  rather  by  Increasing  the  Initial  pressure  sod 
using  compound  expansion.  In  those  days,  however,  the 
theoretical  advantage  of  snperheating  was  less  undersbDod 
than  it  Is  now.  The  economy  of  foel  wiiich  Ita  employ- 
ment wonld  probably  secure  is  so  great  as  to  wnrrant  a  ucah 
and  energetic  attempt  to  overcome  the  me^janieal  difflcil- 
ties  of  oonstmction  and  lubrieation  that  have  faitheita 
stood  In  the  way. 

1  M.  Sue.  iadMlr.  d*  JAifltosK,  Mot  36,  Un. 
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88:  Tb»  mort  importMkt  meaoB  of  preventing  eylindter 
.      condensation  from  becoming  exoeflsive  is  the 
^UMimtd    "™      oomponnd  axpftnalon.  If  the  TeaseLs 
•zwnton.   "^f*  noa-condoeton  of  be«t  it  would  be,  from 

the  thermodTnunio  point  of  view, «  matter 
indUbieiiee  whether  expuiBi<m  waB  oompleted  in  a  single 
vand  w  divided  hetween  two  or  more,  provided  the  passage 
of  atewn  from  one  to  the  other  was  performed  withoot  in- 
tiodaeing  nnre^sted  ezpansitm  (|  51).  Bat  with  actual 
matariato  tibe  cMaponnd  vyabem  us  the  important  merit 
Halt  it  anltJects  eaco  (^llnder  to  a  greatly  redneed  range  of 
taomsratan  Tariatioo.  For  this  renscMthoamoaDt  initially 
tmaensed  in  the  high-pieesiire  cylinder  is  greatiy  leas  than 
if  ada^riuk  were  to  take  plaee  at  wioe  into  the  low-^reasare 
qrUnder  and  ttia  whole  expansIoD  were  to  be  praftmned 
toaia.  FioTther,  the  steam  whieh  Is  m-erapMated  from  tiie 
first  cylinder  daring  its  "Kmw^'  doea  work  in  the  second, 
and  it  is  only  the  xe-eTapontion  that  oocars  daring  the 
•xbaast  ftom  tiie  seoood  cylinder  that  is  ahsolntely  waste- 
lU.  Hie  exact  advantage  of  this  diTiskm  range,  as 
oompated  with  expan^n  (through  the  same  ratio)  in  a 
single  cylinder,  would  be  bard  to  calculate;  bnt  It  is  eara' 
to  see  in  a  general  way  that  an  sdvantage  is  to  be  antici- 
pated, and  (though  there  are  isolated  Instuices  to  the  oon- 
traty)  experience  hears  out  this  oouclnsimi.  In  large  en- 
gines, wwking  with  high  pressure,  much  expanrion,  and  a 
■low  stroke,  the  fiwt  that  componnd  enginee  are  in  general 
more  eflldent  than  single  engines  cannot  be  doobteo.  Ad- 
dititmal  eTldenoe  to  the  same  effect  is  fltmlshed  when  * 
oomponnd  engine  is  tested  first  with  oomponnd  expansion 
and  then  as  a  simple  engine  with  the  same  grade  of  expan- 
sion in  the  large  cylinder  aloue.  Thus  in  the  American 
expeiiments  the  compoDod  engine  of  the  "Bache"  when 
worked  as  a  simple  engine  used  24  lb  of  steam  per  I.ELP. 
per  hoar,  as  compared  with  about  20  ttt  when  toe  engine 
worked  compooDd^  with  the  same  boiler  pressure,  the  same 
total  expansion,  and  steam  in  the  Jacket  in  both  cases,  ^le 
neoeasity  for  componndiag,  if  emciency  is  to  be  secured, 
becomes  greater  with  every  increase  of  boiler  pressare.  So 
long  as  the  initial  pressare  is  leas  than  about  100  lb  per 
square  Ineh  (abaolate)  It  anffloee  to  reduce  the  range  of  tem- 
perstare  into  two  parts  by  employing  two-cylinder  com- 
pound engines;  with  the  higher  pressures  now  common  in 
marine  practice  triple  and  even  quadruple  expansion  is 
being  introduced. 

The  action  of  the  cylinder  walls  would  be  greatly  reduced 
if  it  were  tnactlcaUe  to  use  a  non-conducting  material  as 
an  internal  lining  to  the  t^llnder  and  to  the  exposed  sor- 
Ikoee  of  the  piston.  No  care  for  the  evils  of  initial  eon- 
deosation  would  be  so  crfTectaal  as  tills ;  and  in  view  of  the 
economy  of  heat  which  would  result,  it  is  a  matter  of  some 
surprise  that  tin  use  of  a  non-oondueUag  lining  has  not 
received  more  serious  attentioi|. 
94.  The  principal  reasons  have  now  been  named  which 
make  the  actual  results  of  engine  performance 
Actual  differ  from  the  results  which  would  be  obtained 
effli^ency  ^^^^^  oonfinrmed  in  evoy  reqpeot  to  tiie 

simple  theory  stated  in  chap.  III.  It  remains 
to  state,  very  shorU^  a  fsw  the  xeanlts  of 
recent  practice  as  to  the  actual  emeieney  of  steam-engines 
amsidered  as  heat-engines. 

The  performance  of  a  steam-engine,  as  legazda  economy 
in  its  eonsamptioa  of  heat,  may  be  stated  m  a  number  m 
w»&  In  some  these  the  engine  alone  is  treated  as  an 
iimepeadent  machine;  in  others  the  engine,  Ixdler,  and 
ftiruoe  are  considered  as  a  whple. 
The  performance  of  the  engme  alone  Is  best  expreised  Iv 
stating  either  (1)  the  thermodynamlo  "effi- 
ciency "  or  (2)  the  number  of  thermal  units 
used  per  horse-power  per  minute.  These  terms 
require  a  short  explanation.  The  "efflcieu^"  of  a  heat- 
engine  has  already  been  defined  as  the  ratio  of  the  work 
done  to  the  heat  supplied.  The  "work  done"  oaght  in 
atrictaeos  to  be  reckoned  as  the  net  work  done  by  the  work- 
ing substance  in  passing  through  a  complete  cycle  of  opera- 
tions; it  shoiUd  therefore  be  determined  by  subtracting 
from  the  work  which  the  substance  doee  In  the  cylinder 
the  work  which  Is  spent  upon  the  sabetuice  in  the  feed- 
pomph  The  latter  is  a  comparatively  small  qaanti^,  and 
sngineers  generally  neglect  it  in  their  calculations  of  ther- 
uodynamio  efficiency.  In  making  comparison,  however, 
between  the  efficiency  which  is  actually  realized  and  the 
eSciency  of  a  perfect  engine  or  of  an  engine  working  under 
aay  assamed  oondltiouSi  acoonnt  shoud  be  taken  of  the 
negative  work  done  in  the  fbed-pump.  Account  should 
also  in  strictness  be  taken  of  that  part  of  the  work  spent 
in  driving  the  air-pump  wbiob  is  done  upon  the  working 
xubstance,  ss  distinguished  from  the  water  of  Injection, 
mie  "  heat  sumaied  ^is  the  toM  heat  of  the  steam  delivered 
^  the  engine,  less  the  h«at  eontained  in  the  oomvoii^itK 
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amoant  of  fi»ed-water.  This  quantity  depends  on  the 
amount  of  steam  used,  on  the  temperature  of  the  feed,  on 
the  boiler  pressure,  and  on  the  extent  to  which  the  boiler 
"primes."  Priming  is  the  delivery  by  the  bpiler  of  water 
mixed  with  the  steam.  Ehioept  where  tiiere  is  actual  super- 
heating the  steam  supply  Is  always  more  or  less  wet;  lu  a 
badly  designed  or  overworked  boiler  large  volumes  of  water 
may  be  carried  over  with  the  steam,  but  in  a  good  boiler 
of  adequate  size  the  amount  of  priming  is  tees  (often  much 
less)  than  S  per  cent,  of  the  whole  supply.  The  efltet  of 
priming  is,  of  course,  to  reduce  the  supply  of  heat  per  lb 
of  the  working  snbstance. 

One  horse-power  is  the  mechanical  equivalent  of  42.^ 
thermal  units  per  minate.  The  relation  between  the  above 
two  methods  of  stating  engine  perfbrmance  is  tiierefore 
expressed  by  the  equation 

Number  of  T.V.  per  IJB.P.  per  minute  ' 

Another  very  common  mode  is  to  give  the  number  of 
ponnda  of  steam  supplied  per  horse-power  per  boor.  This 
u  unsatlslhM^ry,  even  as  a  method  of  stating  the  oomptua- 
tive  economy  cf  different  engines,  or  of  one  engine  in  dif- 
ferent conditiona,  fbr  several  reasons.  It  ignores  variations 
In  btMer  {aesnne,  in  feed-water  temperature,  and  in  the 
dryness  ot  the  supply,  although  each  of  these  things  affects  ' 
the  amoant  of  heat  required  for  the  production  of  a  pound 
of  steam.  But  the  total  beat  of  production  of  dry  steam 
does  not  vary  greatly  within  the  limits  of  practical  press- 
ures; moreover,  ^nce  (in  condensing  engines)  feed-water 
Is  generally  taken  from  the  hot-well,  its  temperature  doee 
not  differ  much  from  that  of  the  air-pump  discharge,  or 
(say)  100°  F.  Finally,  In  many  comparative  trials  the 
amount  of  jniming  is  neariy  if  not  quite  constant.  Henoe 
it  happens  that  this  mode  ai  statement  often  furnishes  a 
fUriy  accurate  test  of  the  eoimomy  of  engines,  and  it  has 
tiie  advantage  of  putting  resnlta  In  a  way  tiiat  is  easy  to 
understand  and  remember. 

95.  None  of  these  nodes  of  statement  include  the  effi- 
ciency of  tiie  boiler  and  ftimaee.,  Hie  per- 
formance a  boiler  Is  most  osnally  expressed  EO- 
by  giving  the  number  of  pounds  of  water  at  a  of  hSkJ 
stated  temperature  converted  into  steam  at  a 
stated  memnxe  by  the  eombostion  of  lib  of  flimaoe. 
coal.  The  temperature  commonly  chosen  is 
212^  F.,  and  the  water  Is  supposed  to  be  evaporated  under 
atmospheric  pressure ;  the  result  may  then  be  stated  as  so 
many  pounds  of  witter  evapoiated  from  and  at  S12°  F.  per 
Hbofooal.  But  tiie  term  "  effieiency  "  m^  also  be  ap^led 
to  a  boiler  and  ftomaee  (considered  as  one  q>parata8)  in  the 
sense  of  the  ratio  between  the  beat  t^at  is  utilized  and  the 
poteutia]  energy  that  is  contained  in  the  fhel.  This  ratio 
is.  In  good  boilers,  about  0.7.  Thus,  for  example,  1  lb  ttf 
Welsh  coal  ocmtains  about  15,600  tiiermal  units  of  potential 
energy,  an  amonnt  triilch  is  equal  to  the  heat  of  jnrodnction 
(L)  of  about  16  B>  of  steam  from  and  at  212^.  In  practioe, 
however,  1  lb  of  coal  serves  to  evaporate  only  about  II  9> 
of  water  under  these  conditions,  or  about  9Ji  Dt  when  the 
feed-water  enters  at  100"  F.  and  the  absolute  pressBre  It 
100  lb  per  square  inch. 

The  fuSlciency  of  the  engine  multiplied  by  that  the 
ftamaoe  and  boiler  gives  a  nurabo*  which  expresses  the 
ratio  between  the  heat  converted  into  work  and  the  poten- 
tial energy  of  the  fhel, — a  number  which  is.  in  other  words, 
the  efficiency  of  the  system  <tf  engine,  boiler,  and  fttmaoe 
oonsidered  as  a  whole.  Instead,  however,  of  expressing 
this  idea  by  the  use  of  the  term  efficiency,  engineers  are 
more  usually  in  the  habit  of  stating  the  performance  of  the 
complete  system  by  giving  the  number  of  pounds  of  coal 
consumed  per  horse-power  per  hour.  It  must  be  home  in 
mind  that  this  quantity  depends  on  t^e  performance  of  the 
boiler  as  much  as  on  that  of  the  engine,  and  that  the  dtObr- 
ence  in  thermal  value  between  one  kind  of  coal  and  anoUier 
makes  it,  at  the  best,  a  rough  way  of  specifying  economy. 
It  is,  however,  an  easy  quantity  to  measure;  and  to  most 
uaen  of  engines  the  size  of  t^e  coal-biil  is  a  matter  of 
greater  interest  than  any  results  of  thermodynamic  analysis. 
Still  another  expression  for  engine  performance, 
similar  to  this  last,  is  the  now  rearly  obsolete  •*  Dntr-" 
term  "  du^,"  or  number  of  fMt-pounds  of  work 
done  for  every  1  owt.  of  eoal  eonsumed.  Its  relation  to  the 
pounds  of  coal  per  hone<power  per  hour  is  tills : 

_  112X33000X60  _ 

Number  of  lb  of  coal  per  I.H.P.  per  hour  ' 

A  good  condensing  engine  of  large  rise,  supplied  by  gooa 
bimer*,  consumes  about  8  A  of  ooal  per  hoiae-power  per 
hour ;  its  duty  is  them  shout  110  millions. 
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•  96.  To  i]IiistT»t«  the  Bulfjeot  of  this  chapter  more  folly 
the  following  ffumnuiry  U  given  of  the  results 
BetnltB       of  tests  of  pom  ping  eogines  by  Hr.  J.  O.  Hair, 
dr  trials.      described  in  two  excellent  papers  in  Min.  Fro. 

Intt.  On,  £k0.  (rols.  Ixz.  and  Ixxix.).  The  flnt 
groap  (Table  V.)  refers  to  single  cylinder  beam  rotative 
engines,  all  of  the  same  type,  workii^  at  about  180  horse- 
pomr  (in  all  except  the  last  trial  there  were  stoam-JacketB 
In  ue): 


Bcdler 
Pieaauie 
(Ahs.). 

Total 
Ratio  of 
Sa^Muislon, 

Percentage 
of  Water 
Fieaent  at 
Cutoff. 

Lbs.  Of  Dry 
Bteampet 
I.H.P.  per 
Hour. 

Efficiency. 

4& 

6.8 

44 

22.1 

0.099 

67 

4.8 

29 

22.1 

O.0W 

S9 

8.2 

23 

21.8 

0.102 

69 

l.» 

16 

28.6 

0.008 

66 

8.S 

87 

26.6 

aoes 

In  these  engines,  which  isn  at  the  slow  speed  of  about  20 
rerolotions  per  minute,  the  influence  of  steam  Jacketing 
was  very  marked.  Id  the  trials  made  with  Jackets  in 
action,  the  percentage  of  water  piesent  at  cut-off,  when 
plotted  in  relatioD  to  tiie  ratio  of  expansion,  gives  a  dia- 
gram which  ia  sensibly  a  straight  line ;  by  drawing  this 
line  it  may  be  seen  that  with  an  expansion  of  3.8  la  a  sim- 
ilar Jacketed  cylinder  there  would  be  about  25  per  cent,  of 
initial  condensation  instead  of  the  much  greater  amount 
(37  per  cent.)  whieh  the  absence  of  a  jacket  caused  in  the 
last  trial. 

The  next  group  of  testa  (lUile  VI.)  nftr  to  oompoond 
engines,  of  the  types  naawd  (for  explanation  of  tiie  tenu 
see  eha^  VI.) 


Type. 

H 

H  O 

Number 
Revoluti' 
per  Hini 

iJoImB] 

1 

Woolf  beam  .without  Jkt 

68 

9.8 

18 

61 

26.6 

ojoea. 

"      with  Jackets 

«2 

16.8 

20 

41 

17.8 

o.m 

withoutjku 
]|      with  jackets 

89 

7.8 

84 

81 

19.2 

0.118 

88 

9.6 

84 

88 

17.4 

0.126 

«8 

11.9 

18 

25 

16.6 

0.139 

78 

16.5 

23 

81 

15.6 

0.140 

75 

18.2 

27 

29 

16.1 

ai44 

Woolf  tandem,  without 

JackeU  

86 

11.6 

80 

43 

21.6 

OlOl 

Eeoeiver  beam,  with 

U.8 

Jackets  

78 

21 

84 

U.8 

0.147 

V.  Thk  TBsrtNa  OF  SxBAM-EifoufjeB. 
07.  Under  this  head  we  may  include  expesiments  made 
to  determine — (a)  the  horse-power  of  an  engine ; 
Ol^ecta        (ft)  the  thermodynamic  efficiency,  or  some  more 
of  tests.       or  less  nearly  equiTalent  quantity,  sueb  as  the 
relation  of  power  to  stesm  supply  or  to  coal 
consumption  (^  96) ;  (e)  the  distribution  of  steam,  that  is, 
the  relation  which  the  several  events  of  steam-admiBsion, 
expansion,  exhaust,  and  compreMfon  bear  to  the  stroke  of 
the  piston ;  (d)  the  amoont  of  initial  condensation,  the 
wetnea  of  the  steam  throng^umt  the  stroke,  and  the  trmn- 
fer  of  heat  between  it  and  the  cylinder  w^ ;  (s)  the  effi- 
ciency of  the  mechanism,  or  the  ratio  which  the  work  done 
by  the  engine  on  the  maohinery  it  drives  bean  to  the  work 
done  by  the  steam  In  the  Qjrlinder. 

Tests  (a)  and  (e)  are  of  eommon  application ;  test  (h),  in 
the  simple  form  of  a  comparison  of  horse-power  with  coal 
burnt  per  hour,  is  not  unusual.  The  actual  measurement 
of  efficiency,  whether  thermodynamic  (U  or  mechanical 
(e),  and  the  analysis  tuTolved  in  (d)  have  be«  oarried  out 
in  omnparatlvely  few  Instances. 
98.  In  all-  these  operations  the  taking  of  indicator  dia- 
grams forms  a  principal  part.  The  indicator, 
The  mvented  by  Watt  and  improved  by  ITNanght 

Indlealor.  and  by  BichardB,  consists  of  a  small  steam 
cylinder,  fitted  with  a  piston  which  slides  Msily 
within  it  and  is  pressed  down  by  a  spiial  spring  of  steel 
wire.  The  cylinder  of  the  indicator  Is  connected  by  a  pipe 
below  this  piston  to  one  or  other  end  of  the  oyllnder  of  the 
engine,  so  that  the  piston  of  the  indicator  rises  and  fitlla  in 
reeponse  to  the  fluctuations  of  pressure  wbi<di  occur  in  the 
engine  cylinder.  The  indicator  piston  actuates  a  pencil, 
which  rises  and  &lls  witit  it  and  traces  tiie  diagram  on  a 
sheet  of  paper  fixed  to  a  drum  that  Is  caused  to  rotate  back 
and  forth  through  a  certain  an^  In  unison  with  the  motion 

1  For  other  compamttTe  trials,  lee  Hallauet^  papen,  especiallT 
ML  flK.JM.4te  £MofMe.  Dec. lo,  1878,  and  M^3^  itoT^ 


of  the  engine  piston.  In  H'Kaught's  indicator  the  peoci) 
is  directly  attached  to  the  indicator  piston,  in  Bichanla'a  tho 
pencil  Is  moved  by  means  of  a  system  of  links  so  that  It 
oopiee  the  motion  of  the  piston  on  a  magnified  scale.  Thit 
has  the  advantage  that  an  equally  large  diagram  is  drawn 
with  much  lees  movement  of  the  piston,  and  errors  which 
are  caused  by  the  piston's  inertia  are  consequently  reduced, 
In  high-flpeed  engioea  especially  it  is  important  to  miatmise 
the  inertia  of  the  indicator  piston  and  the  parts  ooaneetcd 
with  it.  In  Bichards'a  indicator  the  links«e  emplo^Ml  to 
multiply  the  piston's  motion  is  an  arruigement  aimiUr  to 
tiie  parallel  motion  introduced  by  Watt  as  a  means  of  guid> 
ing  the  piston-iod  in  beam  engines  (see  i  199).  In  leTenl 
recent  forma  of  indicator  lighter  linkageeare  adopted,  and 
other  changes  have  been  mode  with  the  ot^f  ect  of  fitting  the 
instrument  better  for  high-speed  work.  One  of  these  modi- 
fied forms  of  Biehards's  indicator  (the  Crosby)  is  shown  \a 
Fig.  21.  The  iffeasiire  of  steam  in  the  engine  cylinder 
raises  the  piston  P,  eompreasing  the  spring  8  waA  oausing 
the  pencil  Q  to  rise  in  a  nearly  straight  line  through  a 
distance  proportional,  on  a  magnified  s^e,  to  the  compres- 
sion of  the  spring  and  therdwre  to  the  pressure  of  the 


indicator 
diagraiBi. 


Pig.  21.— Croaby  Indicator. 

Steam.  At  the  same  time  the  drum  D.  which  carries  the 

Eftper,  receives  motion  through  the  oord  C  from  the  mm- 
ead  of  the  engine.  Inside  this  dram  there  is  a  t^tal- 
spriqg  which  beoomes  wound  up  when  the  oord  is  nnlled^ 
and  serves  to  turn  the  drum  in  tiie  reverse  direction  during 
the  back  stroke.  The  cap  of  the  indicator  cylinder  has 
holes  in  it  which  admit  air  freely  to  the  top  of  the  piston, 
and  the  piston  has  room  to  desoeud,  extending  the  spring 
S,  when  the  pressure  of  the  steam  Is  leas  than  that  of  the 
atmoaphere.  The  spring  Is  easily  taken  ont  and  r^daeed 
by  a  more  or  less  stiff  one  when  higher  or  loweif  pfMuies 
have  to  be  dealt  witii, 

99.  To  roister  correctly,  an  Indicator  moat  satisfy  two 
oonditions:  (1)  the  motion  ef  the  piston  most 
be  proportional  to  the  change  of  steam  presBore 
in  the  engine  cylinder ;  and  (2)  the  motion  oi 
the  drum  must  be  proportional  to  that  of  the 
enrine  piston. 

The  first  of  these  requires  that  the  pipe  wiiich  oonnecta 
the  indicaUa  with  the  i^Under  should  oe  short  and  of  auffl- 
dent  bore,  and  that  it  should  open  in  the  cylindw  at  a 
place  where  the  pressure  in  ic  will  not  be  affected  by  the 
kinetic  action  of  the  Inniahing  steam.  Freqnentiy  ^pM 
are  led  from  both  ends  of  the  crlinder  to  a  central  pontioa 
where  the  indicator  is  set,  so  that  diagrams  may  be  taken 
from  either  end  without  shifting  the  instramMit ;  mmA 
better  reeulta  are  obtained,  especially  when  the  cylinder  ia 
long,  by  using  a  pair  of  tnaioators,  each  fixed  with  tite 
shortest  possible  oonnecting  pipe,  or  by  *»*'*ng  diagiama 
suocesiively  fkom<  the  two  ends  « the  oyllnder  with  a  single 
ioBtarument  set  flirt  at  one  end  and  then  at  tiie  other.  The 
general  eff^  of  an  Insnfflotentiy  free  connection  betweee 
the  indicator  and  the  engine  cylinder  is  to  make  the  dia- 
gram too  small.  The  first  condition  is  alao  invalidated  to 
some  extent  by  the  friction  of  the  indicator  piston,  of  the 
Joints  in  the  linkage,  and  ot  the  pencil  on  the  paper.  The 
piston  must  slide  very  ftedy;  notiilng  of  the  nature  of 
packing  Is  pennlssihle^  and  mj  steam  thnt  leaks  past  it 
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mnrt  bam  %  fine  exit  thzoash  fbe  cover.  The  pencil  pree- 
snn  must  not  exceed  the  minimom  which  is  neoeeaery  for 
eleftr  marking.  By  careftil  use  of  e  well-made  instrument 
the  ermrdne  to  friction  in  tlte  ^eton  and  connected  puts 
seed  not  be  Mrions.  Anothw  Boaroe  of  dlstvliaBae  u  the 
loertift  of  Uieee  parte,  whieli  tendi  to  set  them  Into  oeoill»* 
Bon  whenever  the  indicator  piston  enfl^  a  comparatively 
mdden  di^lacement.  These  oecillationB^  raperpoeed  npoa 
tiiele^timate  motions  <tf  ttieiriBton,  give  awavr  ontline  to 
partaof  the  dlsgmni,  eapetdalur  when  the  speed  la  great  and 
when  the  last-named  soaree  of  enw  (Ibe  ftiction)  is  small. 
When  they  appear  on  the  diagram  a  oontinaons  curve 
•hoold  be  drawn  midway  between  the  oreets  and  hollows 
of  the  nndolations.  To  keep  them  within  leasonable  oom- 
pMsinUgh-epeedworicaiuffnring  mnstbensed  and  an 
indioator  with  light  parts  shonid  be  selected.  Finally,  to 
secnre  aeooraoy  in  the  pencil's  movement,  the  strain  of  the 
mriog  most  be  kept  well  within  the  limit  of  elasticity,  so 
that  Uie  strain  may  be  as  nearly  as  possible  proportioDal  to 
the  steam  preaaure.  Oare  most  be  taken  that  the  spring  Is 
gradoated  to  suit  t^e  temperatare  (abont  212°  F.)  to  wniob 
it  is  exposed  when  in  nae;  ite  HtiffiaeeB  at  this  temperatnre 
is  aboQt  3  per  cent,  lees  Uian  when  cold. 

With  regard  to  tlie  motion  of  Ahe  dram,  it  is,  In  the  first 
place,  neeosnary  to  have  a  reducing  mechanism  which  will 
give  a  sofBciently  aoourate  copy,  on  a  small  s<^e,  of  the 
engine  piston's  stroke.  Many  ctmtrivanoee  are  need  fbr 
ihU  porpoee:  in  somearigorons  geometrical  Bolati<m  of  the 
tar(ri)rem  is  aimed  at,  lu  OMim  a  dose  approximation  only. 
¥itt.  22  shows  a  good  form  of  Indicator  gear.  A  pendnlnm 
rod  AB  is  pinned  at  one  end  to  the  cross- 
head  A  (the  end  of  the  piston-rod)  of  the 
ra^rfne.  Its  upper  end  is  carried  by  a  pin 
which  is  free  to  torn  and  slide  in  the 
flxed  slot  B.  A  oord  from  an  InterAo- 
dli^  point  C.  leads  over  pulleys  to  the 
Indieator  dnim.    The  p-Midnlum  rod 
aboold  be  mnob  longer  tiian  the  piston 
stroke,  and  t^e  oord  shonid  lead  off  for  a 
considerable  distanoe  in  the  direction 
sketched,  at  right  angles  to  the  mean 
poeitiMi  of  ttie  nds.  The  Moaxtcy  of  the  na  22.— Indioator 
dram's  motion  does  not,  however,  depend  Gear, 
merely  on  the  geometrical  condition  of 
the  gear.   It  depends  also  on  the  rigidity  of  the  parts,  and 
tmpKiaUj  on  the  itietehing  (tf  the  cord.  The  elasticity  of 
the  emd  will  canee  error  if  it  to  not  maintained  in  a  state 
of  oniform  tension  thranghoat  the  doable  stroke,  and  thto 
error  will  be  greater  flie  longer  and  the  more  extensible 
the  cord  is.  Hence  short  ooids  are  to  be  preferred ;  and 
fine  wire,  which  etretehes  much  leeB^may  often  be subatl- 
tated  for  cord  with  great  advantage,  ^e  itrBtehing  ot  the 
cord  la  perhaps  the  meet  serioos  and  least  noticed  Bonroe  of 
error  the  indicator  Is  anbject  to  in  ordinary  practice.  The 
tension  of  the  oord  varies  for  three  reasons,— the  Inertda  of 
the  dram,  the  varying  retistance  of  the  drum  spring,  and 
tka  frietioa  <t(  the  dmm,  which  baa  theeflbot  of  Ineraasing 
the  tendon  daring  the  forward  stroke  and  of  reducing  it  dnr- 
tog  the  back  stroke.   This  last  cause  of  variation  can  be 
minimised  <mly  by  good  oonstraction  and  careful  use  of  the 
instroment ;  but  taa  other  two  canaes  can  be  made  to  nea- 
tralize  one  another  almost  completely.  Since  the  motion 
is  nearly  simple  hamumle,  tiie  aocderation  of  the  drnm 
variea  In  a  nearly  uniform  manner  flrom  end  to  end  of  the 
stoolce.   The  leMstaaee  of  the  drum  spring  also  varies  nnl- 
fininly ;  and  it  is  ther^ore  only  necessary  to  a^Jost  the 
stiflbees  of  the  drum  spring  so  tiiat  the  increase  in  its  re> 
■istADoe  as  t^e  motion  of  the  drum  proceeds  may  balance 
tiie  decrease  io  the  force  that  the  cord  tias  to  exert  In  set- 
ting the  dnun  into  motion.  This  adjustment  will  secure 
an  almost  uniform  tension  In  the  cord  throughout  the  whole 
stroke;  it  must,  of  course,  be  altered  to  suit  differentengine 
speeds.  The  indioator  plays  so  important  a  part  in  the  test- 
ing of  he«t-engines,  wne^er  for  practical  or  scientific  por- 
poaee,  that  no  pains  should  be  spared  to  avoid  the  numerons 
and  serious  sources  of  error  to  which  it     liable  through 
fiwil^  ooostmctioQ  or  nnintelligent  use.* 
100.  To  determine  the  Indicated  horse-power,  the  mean 
efliBotive  pressure  Is  found  by  dividing  the  area 
of  the  diagram  by  the  length  of  its  base.  This 
^ves  a  mean  height,  whidi,  interpreted  on  the 
BC^e  of  pressures,  is  the  mean  elTective  pressure 
in  pounds  per  square  inch.  This  baa  to  be 
maltipU«d  1^  the  effective  area  of  the  piston  in  square 

I  ji.  Valoable  discunlon  and  experimental  Investigation  of  the 
ermrm  of  the  Indicator  wIU  be  fbnad  In  papers  by  ProC  Osborne 
Rernold*  and  Ur.  H.  W.  Brlghtmore  (Mn.  Prvc  IiuL  C  R.  toL 
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Inches  and  by  the  length  of  the  piston  stroke  In  feet,  to  find 
the  work  done  perstroke  in  foot-pounds  on  that  side  of  the 
piston  to  which  the  dlagnun  refers.  Let  Ai  be  the  area  of 
thepisUmon  one  side  uid  Aj  on  the  other;  pi  and  n  the 
mean  eflbotive  pressures  on  the  two  sides  respectively ;  I* 
the  length  of  the  stroke  in  feet ;  and  a  the  nnmber  of  com- 
plete donUe  strokes  or  revolutions  per  minute.  Then  the 
indicated  hme-power 

T  W  P  —  ^ipl^l+Pt^) 

In  finding  the  mean  pressore  the  area  of  the  diagram  may 
be  oonvuientiy  measured  by  *  pbnimeter  or  oalcnlated  by 
tiie  use  of  Sin^psm's  rale.  A  less  aooatate  plan,  fkeqnently 
followed,  is  to  divide  the  diagram  by  lines  drawn  at  the 
middle  of  strips  of  equal  widt£,  as  in  Figs.  23  and  24,  and 
to  take  the  mean  pressure  as  the  average  height  of  these 
lines. 

101.  ^aee  admits  of  no  more  than  a  tsw  illnstntia&B  of 
actual  indicator  diagrams.  Fig.  23  is  a  diagram 
taken  from  an  antiquated 
non  -  condensing  engine 
working  without  expan- 
sion. The  line  AB  has 
been  drawn  at  a  height  which  repre- 
sents the  boiler  preB8ur&  in  order  to 
show  the  loss  of  pressure  in  admission. 
The  Hoe  CD  is  drawn  at  atmospherio 
pieasnie  by  the  indicator  itself.  In 
this  engine  admission  continues  till 
the  eaA  of  the  fonnurd  stroke,  and  as 
a  i:eeult  the  back  preasare  is  great^ 
esiteeially  during  the  first  stage  of  the 
exhaust  The  diagram  shows  a  slight  amount  of  oscillation 
produced  by  the  sudden  admission  of  steam.   This  feature, 
however,  is  better  illnstiated  by  Fig. 
24,  which  is  another  diagram  tiAen 
from  the  same  engine,  at  the  same 
boiler  pressure,  but  with  the  steam 
mndi  throttled. 

Fig.25showB  apalr  of  diagrams  taken 
from  a  condensing  engine  in  which  the 
distribution  of  steam  Is  efiected  by  a 
common  slide  valve  (chap.  VIII.).  The 
two  diagrams  refer  to  opposite  ends  of 
Om  ^Under  wd  axe  taken  on  the  same  paper  by  the  plan 
already  alluded  to  <9  S9}  of  fixing  the  indieator  UMXit  mid- 
way between  the  ^os  of  the  eylinder,  with  a  pipe  leading 
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Fig.  M. 


Maasnre- 

mautof 

liocs^ 


^mUyof  the  cord's  teosIoD  tb'roogliout  the  stn^e. 


Pio.  26^Indicstor  Diagram  ftom  Condensing  Engine,  with 
^Ude-Vftlve. 

from  it  to  each  end.  Steam  is  cut  ofi"  at  a  and  a',  release 
occurs  at  (  and  ft*,  and  compression  begins  at  e  and  e'.  The 
gradual  dosing  of  the  slide  valves  throttles  the  steam  con- 
siderably before  the  ont-off  to  oomplete.  The  line  of  no 
pressure  VF  to  drawn  14.7  D>  per  sqmue  Inch  below  CD, 
which  to  the  atmospheric  line ;  and  tne  line  of  no  volume 
A£  or  BF  to  drawn  (for  each  end  of  the  cylinder)  at  a  dis- 
tance (from  the  end  of  tho  diagram)eqaal  to  tiie  volume  of 
the  clearance. 

Fig.  26  to  a  diagram  taken  from  a  Ooriiss  engine  working 
with  a  large  nwo  of  eiqansion.  Tlie  Coriiss  Talve-gear, 


Fis.  28.— Indicator  Diagram  from  Gorlisa  Engine. 

which  will  be  described  in  chap.  IX.,  causes  the  admission 
valve  to  close  suddenly,  and  oonseqnentl;  defines  the  point 
<^  cnt-ofl'  pretty  sha^ly  In  the  diagram.   Through  this 
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f>int  a  dotted  curve  hu  been  dnwn  (by  ftld  of  the  emutloa' 
V* = oonat^  2  87),  which  ia  the  earre  Uiat  vonld  be  fidlowed 
If  the  ezpuiaioii  were  adlabsUo.  In  dnwing  this  cam  it 
ham  been  aasmned  that  at  the  end  admiasicHi  the  steam 
contains  35  per  cent,  of  water.  The  actual  curve  first  fblts 
l>elow  and  then  rises  altove  this  adiabatic  curve,  in  conse- 

Suenoe  of  the  oontiuued  condensation  which  takes  place 
nring  the  Milystat^of  the  expansion  and  thexe-envora- 


Fio.  W. 

tlon  of  condensed  water  dnrins  later  stages  (J  82).  Fig.  97 
is  another  diagram  from  a  Qnrl&s  «i^e^  nuuung  li^L  and 
with  the  condenser  not  in  aotloo.  Diagrams  of  this  kind 
are  often  taken  when  engines  are  first  erected,  for  the  pur- 
pose of  testing  the  setting  of  the  valvea.  Other  indicator 
diagnuna,  for  eomponnd  ragines,  will  be  given  in  oh^  YL 

In  place  of  the  <adinai7  wdioator  an  apparatus  la  oec»> 
slonaUy  used  whldi  intagrates  the  two  e(H»dinates  which 
it  is  the  buflineasof  the  indicator  dlapam  to  represent,  and 
exhibits  the  power  developed  from  stroke  to  stroke  by  tite 
pronreasive  movement  of  an  index  roond  a  dial. 

102.  In  tests  of  thermodynamic  efflelaur  we  may  meaa- 
_  ore  either  the  heat  supplied  or  the  heat  xe- 

^^lodv  jiS'^'  compare  it  with  the  work  done, 
namlc  em-  ^*  supplied  is  on  the  whole  capable  of 
elancy.  more  exact  measanHment,  hut  in  any  case  a  do- 
tennioation  of  tiie  heat  njected  mmishes  a 
valuable  check  on  tiie  aeouiacy  of  the  result  The  trial 
must  be  oontinaed  tor  m  period  of  some  hoan  at  least,  dur- 
ing which  the  engine  and  boiler  are  to  be  kept  working  as 
aniformly  as  poBslble  in  all  reepecti.  The  power  ia  deter- 
mined taking  indicator  diagrams  at  short  intervals.  The 
heat  supplied  is  found  by  noting  the  amonnt  of  feed-water 
reqnlred  to  keep  the  water-level  in  the  boiler  constant  dur- 
ing the  trial,  the  temperature  of  the  feed,  and  the  pressure 
of  the  steam.  The  only  UDoertalnt?  which  attaches  to  the 
measnrement  of  heat-sopply  is  doe  to  priming.  Every 
pound  of  water  that  passes  over  unevaporated  to  the  en- 
gine takes  less  heat  by  the  amount  L  (i  60)  than  if  it  went 
over  in  the  state  of  steam.  To  measure  the  degree  of  wet- 
ness in  steam  la  a  matter  of  some  difficulty ;  It  may  be  done 
by  paasing  the  steam  into  a  known  quantity  of  cold  water, 
so  as  to  condense  It,  and  observing  the  rise  of  temperature 
which  has  taken  place  when  the  whole  quantity  of  water 
present  has  increased  by  a  meaanred  amount. 

If  Id  be  the  latent  heat  of  steam  at  the  Ixiiler  pressure, 
ha  the  heat  in  the  feed-vater  per  lb,  Ai  the  heat 
^flS  *^  in  the  boiler  water  per  »,  and  g  the  dryness  of 
*^  the  steam  as  it  levres  the  boiler,  the  heat  taken 

in  per  lb  of  the  snbstance  supplied  to  the  cylinder  Is 

qhi  -j-  fci  —  fco. 

To  this  most  be  added,  in  the  case  of  a  Jacketed  engine,  the 
heat  snp^ied  to  the  Jacket,  a  qnanld^  which  depends  on 
the  amount  of  steam  oondeosea  thercL  and  also  on  whether 
the  water  that  gathers  in  the  Jacket  la  drained  back  into 
the  boiler  or  allowed  to  escape  into  the  hot-well. 
11m  heat  n)}eoted  by  an  eogine  fitted  with  an  injection 

omidenser  is  made  up  of  the  following  parte: 
Heat  ra>  (a)  heat  r^ected  in  we  oondensed  water,  leas 
Jected.        the  heat  returned  to  the  boiler  In  the  feed  (if 

the  feed  ia  directly  drawn  from  the  hot-well 
withont  giving  the  water  time  to  cool  sensibly,  this  quan- 
tity vanishes ;  in  a  Jacketed  engine  this  item  most  ineliide 
the  heat  r^ected  in  the  Jacket  drains) ;  (b)  heat  used  in 
warming  the  condenser  water  firom  the  temperature  of  In- 
jection to  the  temperature  of  the  air-pump  discharge :  (e) 
heat  rejected  In  air  and  vapor  from  the  air-pump ;  (d)  heat 
lost  by  radiation,  conduction  to  supports,  and  aerial  con- 
vection,— or,  more  prcnterly,  the  exoeea  of  this  heat  over 
the  heat  developed  within  the  engine  by  the  friction  of  pis- 
ton, vmlvefk  etc.  Of  these  qnantildes  (a)  ia  found  without 
diffleolt^  from  a  knowledge  of  the  amount  of  the  feed- 
water,  its  temperature,  the  temperatnre  of  the  air-pump 
discharge,  and  amonnt  and  temperatnre  of  water  drained 
from  the  Jacket ;  (t)  is  measnred  by  gauging  the  whole  dis- 
charge from  the  pump,  deducting  rrom  it  tite  amount  re- 
turned to  the  bdler  as  feed-inter,  and  measuring  its  tem- 
psratare  and  that  of  the  I^Jectioa  mtsr;  («)  dosi  Mt 


admit  of  direct  measnrement;  (d)  maybe  approximately 
estimated  for  a  Jacketed  eogine  by  flUing  the  Jacket  with 
steam  while  the  engine  is  out  of  action,  axtd  obserriBir^ 
amount  of  steam  oondensed  In  the  Jacket  during  a  hng 
interval,  through  radiation,  etc.,  from  the  external  sur- 
face. 

In  calculating  the  anpidy  of  heat  by  the  boiler  it  is  con- 
venient to  take  the  temperatnre  32*  F.  as  a  starting  point 
from  which  to  reckon  what  may  be  termed  the  gross  soroly, 
and  then  to  deduct  fh>m  this  the  heat  which  is  restored  ts 
the  boiler  in  the  feed-water.  The  diffoience,  which  may 
be  called  the  net  supply,  is  the  true  consamption  <tf  bsst, 
and  is  to  he  used  in  nlcnlating  the  efficient  of  the  eogine. 
A  dmilar  conveatloa  may  be  followed  in  dealing  with  Uw 
heat  rejected. 

103.  This  subject  is  most  easily  made  Intelligible  by  hslp 
of  a  numerical  example.  For  this  purpose  the 
foUowfng  data  of  an  actual  engine-test  have  Extnplt. 
been  taken  fhnn  one  of  Hr.  luir'a  papera;i 
the  data  have  been  independently  reduced,  with  resnlta 
that  differ  only  to  a  sm^  and  unimportant  extent  from 
those  stated  by  Ifr.  Hair.  The  engine  under  trial  waa  a 
eomponnd  beam  engine,  steam -Jacketed,  with  an  inter- 
mediate receiver  between  the  eyiindets.  Ttie  cylindeit 
were  in,  inches  and  36  Inches  in  diameter,  and  the  stn^ 
5i  feet.  The  total  ratio  of  e^^ansiou  was  13.6. 


Boiler  preeBore,  absolnte,  M  lb.  per  sq.  In. 

Time  or  trial    J  hours. 

RevolutlODa  —  8632,  or  24.0  per  mln. 

I.H  P  _  ^Wl. 

Feedwater.    -12,082  ■>.  or  IJM  pat 

rev.  (M.). 

Air-pump  dlacluuge  -  _  _1226  l>  per  mln.,  or  MJ 

It  par  rev. 

Water  drained  from  Jackets  IM  0.186  ft  par 

Percentage  of  priming  A. 

Temperanire  of  feed.  %  JSSP. 

Temperature  of  Injection,  L.  ' 

Temperature  of  alrpomp  wctiaige,  (■  ..7U" 


DiynflH  of  boiler  ateam,  a— 0.98.   , 

Supply  to  cylinder,  Mg — H  —  H/— 1.2W  ft  per  rev. 
Injection  water  per  rev.— fil.l— 1.^  —1».9  ft. 
L,-896,  \-278,  A,- 18.  A.-41.4, 

Oroaa  anpwy  of  heat  from  boUor  to  cylinder  per  revolntion 
-McteL,  +  *i) 

-1  JOff  (0.96  X  806  +  278)  -  ISn  T.U. 
Onas  supply  of  heat  from  boiler  to  fscketa  per  revdntlon 


 «f.fl6  X  8B8  -I-  2J8)  -  212  T.U. 

Total  grass  aopply  per  revolution —1877+212—  1MB  T.U. 
Heat  nstcned  to  boiler  per  revol  utton,  _  _  « 

By  fged  wate r-vL-lJMXS7-S8 T.V. 
Byjaclcet  dralna— 0. 
HU  supply  of  heat  per  levolntlon  —1680—18—1561  T.n. 
Haat  CMiverted  Into  work,  per  revolution 
_L^^><42^_ 

24 

Ttotal  heat  rejected  pet  revolution — 1551 — 227  — 1824  TM. 
The  r«|}ected  heat  ia  aooounted  for  aa  follows : 

Hetheatrdeoledin  ali^pamp  dlscbaige- Oroaa  heat  i^tectsd 
in  air'pump  cUaohaive  —  heat  in  iiOectlon  water — beat  leatona 
tothenollerby  thefted  ^  _ 

— 51.1  X  «-4— 48.9X  18  — 88— 1179  T.U. 
Heat  rejected  in  Jacket  drains  —  M«Ai — D-IW  X  278  —  52  T.U. 

These  two  items  account  for  1231  nnltaof  rejected  heat  and 
leave  a  balance  of  93  nnlta  nnaoooonted  fer.  The  balaaae 
la  made  up  of  beat  r^ected  in  air  and  vapor  by  the  air- 
pump,  heat  lost  by  radiation,  etc.,  and  errorsof  experiment. 
In  the  example  considered  the  less  by  radiation  was  esti- 
mated at  45  thermal  units,  which  redncee  the  diser^aociy 
between  the  two  sides  of  the  account  to  48  u^ta,  or  only 
about  3  per  cent,  of  t^e  whole  heat  supplied. 

The  efficiency  of  the  engine  is  Aft  0.14eL  The  sm- 
cieney  of  a  perfect  engine  working  between  the  same  UmUi 
of  t«mperatate,  308°  F.  and  GW  F.,  would  be  0.336. 

104.  When  it  is  desired  to  deduce  from  the  teat  of  aa  en- 
Bine  not  only  the  thermodynamic  effl<rfen«»  hat  _  ,  .   

also  the  amoaut  of  initial  oondenoation  and  the  CUcillatloa 
snbaequent  changes  of  wetness  which  the  work- 
ing fluid  nndergoes  during  expandon.  It  ia 
neceesary  to  know,  in  addition  to  the  above 
data,  the  v^ume  ol  cylinder  and  cleannoe^  the  relatloo  of 
pressure  to  volume  during  the  aereial  states  of  the  sbvk^ 
and  Idle  iriiole  amount  of  working  aDbstanoepnaent  la  tha 

I  Jda.  i>Me:       C  JL.  voL  Ixx. 
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ojrilnder.  This  last  is  a  quantity  whose  preoiBe  valoe  is 
not  easily  ascertained.  Awnming  that  the  point  at  which 
eompres^on  begins  cut  be  distinguished  on  the  diacmn, 
we  UTe  the  prasson  and  tita  volume  of  the  steam  t£at  is 
afterwuds  oompreased  Into  the  clearanoe  q«oe.  From  Its 
pressnre  and  volame  we  can  infer  its  amonnt,  if  only  its 
degree  of  dryness  be  known.  The  aasnmption  osaally 
made  is  that  at  the  beginning  <tf  compression  the  steam 
■hat  ap  in  the  cylinder  is  d^.  Thk  aasnmption  is  to  a 
certain  extent  supported  by  the  Aet  that  re-evaporatiiHi  has 
been  going  on  during  expansion  and  exiianat ;  in  good  en- 
gines it  is  probably  not  mr  from  the  troth,  thongh  there 
are  cases  where,  owing  to  ezcessiTe  initial  condensation  and 
to  the  ezhaast  ports  being  badly  sitaated  for  draining  the 
cylinder,  water  may  accnmnlate  in  considerable  quantities. 
Except  in  extreme  casesof  this  kind,  however,  the  assnmp- 
tion  tliat  the  steam  is  dry  when  oompression  begins  does 
not  introduce  an  error  which  can  flwioDaly  affect  the  snbae- 
.  qneot  calenlations.  Having  found  thb  quantity  shut  up  In 
tne  clearance,  we  add  to  It  the  quantity  delivered  from  the 
boiler  per  single  stroke,  to  find  the  whole  quantity  of  work- 
ing substance  in  the  cylinder.  The  substuuse  Is,  and  con- 
tinues, a  mixture  in  varying  proportions  of  steam  and  water. 
Its  volume  may  practically  be  taken  as  the  volame  of  the  dry 
steun  it  oontaiiu,  the  volame  of  the  water  being  compara- 
tively small.  'Taking  any  point  of  the  stroke,  and  measnr- 
ing  Uie  prestmre  and  the  volume  there,  we  can  say  how 
mooh  steam  (at  that  preesnre)  would  be  requited  to  fill  the 
volame  which  the  mixture  then  occupies.  This  quantity 
will  always  be  leas  than  the  aotud  amount  of  the  mixture; 
and  the  diflSsrence  between  them  is  tiie  amount  of  water 
that  is  present  Thhi  ealtulation  is  of  special  Interest  at 
two  plaras  in  the  stroke — the  point  of  cutoff  and  the  point 
of  release. 

106.  To  lllastnte  it  we  may  continue  the  nomralcal  ex- 
ample quoted  above.    In  the  hlgh-preasare 

Example,     cylinder  of  the  engine  to  which  the  tort  refers 
the  volume  at  the  beginning  ef  oompreaslon 

(Indoding  clearance)  was  IJSZ  cnbic  feet  The 

Jiist  before  oompreasion  began,  la 

shown  brthe  indicator  diagimm  (of 

idiieh  Fig.  88  is  a  copy)  to  have 

been  14.8  lb  per  square  inoh.  At 

thispreasnre  the  deiwity  (or  mass 

of  1  cable  foot)  of  steam  is  0.038  lb. 

Hence  (on  the  above  assamptlon 

that  the  steam  was  thin  diy)  the 

quantity  shot  np  in  the  clearance 

was  1.52  X  0.(S8  =  0.058  lb. 
Tlie  amount  delivered  to  tiie 

^lindex  per  single  stndM  (or  half 

Tevolntitm)  wM  0.604  lb.  The 

whole  quantity  of  working  snb- 

stance  present  from  the  end  of  the 

admission  to  the  beginning  of  the  exhaost  was,  therefore, 

At  the  point  of  cut-off  the  pressure  la  riiown  by  the 
diagram  to  have  been  64  lb  per  square  inch  (abeoluto),  and 
Uie  volame,  incladiag  clearance,  was  3.^  cnbic  feet  The 
density  of  steam  for  this  pressure  Is  0.151  lb  per  cnbic  foot 
Henoe,  out  of  the  whole  mixture,  the  amount  of  steam  was 
X  0.151  =0.441  lb.  The  water  preeent  at  the  point  of 
ont-off  was  therefore  0.663—0.440  or  0.222  Bt.  Thu  Is  33 JS 
per  cent,  of  the  whole  amount  of  the  mixture,  and  shows 
(after  allowing  for  the  priming  water)  that  about  32  per 
cent,  of  the  steam  admitted  was  condensed  on  admisaion. 

Next,  to  find  the  amount  of  water  present  at  the  end  of 
tiie  expaniiion.  The  diagram  shows  that  at  this  point  t^e 
prawnre  was  15.2  ft)  per  square  inch  and  the  volume  13.235 
enbic  feet  Steam  of  this  pressure  has  a  density  of  0.0392 
lb  per  cable  foot  The  quantity  of  steam  at  release  was 
therefore  13.235  X  0.0392  or  0.519  lb,  and  the  quantity  of 
water0.66S— 0.519  =  0.143  lb.  Itappears  therefore  that  re- 
evaporation  from  the  cylinder  walls  during  expansion  re- 
-dac«d  the  Eunount  of  water  present  by  0.079  lb,  so  that  the 
percentage  of  water  fell  f^om  33.5  at  the  point  of  cutoff*  to 
21.6  at  the  point  of  release.  The  same  method  of  calcnla- 
tion  oan  obvionsly  be  applied  to  any  other  point  in  the  ex- 
pansion curve,  and  can  be  extended  to  the  low-pressure 
cylinder  of  an  engine  which  (like  the  one  in  this  example} 
is  oomponnd.  The  amount  of  dry  steam  present  at  the 
pof  ot  release  is  sometimes  spokm  of  as  uie  '*  steam  ac- 
oonntad  £w  the  Indicator  dii^^ntm." 
lOOL  Haviag  completed  this  analysis  at  tiie  working 

  _     Bubstanee,  we  may  proceed  to  find  the  qaantity 

S^^t"  of  beat  which  it  (dvea  to  or  takes  (fom  the 
*"  walls  of  the  cylinder  during  any  stage  of  its 

aeCioD,     oonslderlngtlie  ehangesof  intenid  energy  which 
the  working  sabatanee  utdeiiioeB,  along  with  the  external 
work  done,  tmu  stage  to  stage.   If  we  write  m  for  tte 
V0L.XXn.-U9S 
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amount  of  steam  and  m'  for  the  amount  of  water  preaont 
in  the  cylinder  at  any  one  stage,  the  iatemal  energy  of  tiia 

mixture  is  (S  62) 

("•  +  «')*  + Op. 
Let  the  value  <t£  this  quantity  be  denoted  by  Ia,  at  any  one 
stage  in  the  expansion  or  oi»npresBlon  of  the  ml^re,  such 
as  the^intof  oot-ofTA,  and  by  Is  at  a  later  stage,  such  as 
the  pomt  of  release  B,  the  corresponding  volumes  of  ^e 
whole  mixture  being  Vi.  and  Vb  respetSively.  Then  in 
poasiug  ttim  the  first  oraidltitKi  tothe  second  the  sobstanee 
Mses  u— iBof  internal  vaaxgj.  It  alaodoesan  amount 

V 

ot  extOMl  work  Wab  nwasnred  by  /*  PdV,  or  thearea  of 

tiie  figure  Afioft.  If  Wab  is  equal  to  U  — iBth*  process 
is  adiabatle ;  otherwise  the  amount  of  heat  tdcen  up  (Anm 
the  ojrtinder  walls)  daring  the  process  is 

Qab=Wab— {li  — I  ). 
If  A  Is  the  point  of  cut-off  and  B  that  of  release,  the  qoao- 
tity  so  calculated  is  the  heat  taken  up  Crom  the  cylinder 
walls  during  the  whole  prooeM  of  expansion.  The  oalon- 
lation  applies  equally,  however,  in  determining  the  heat 
taken  up  during  any  stage  of  the  process.  When  this  haa 
a  negative  value  heat  has  been  given  np  by  thesnbatanoe 
to  the  cylinder  walls.  In  the  nnmerical  example  which 
has  becm  cited  above  the  internal  energy  of  the  mixture  at 
the  beginalag  of  ezpaoslon  was  540  thermal  units.  At  the 
end  of  expansiMi  tne  internal  energy  was  664  thermal 
nnits.  Between  these  points  the  indic^r  diagram  (Fig. 
28)  shows  that  the  work  done  was  equivalent  to  65  themud 
units.  44-|-K=99  aulta  of  heat  were  therefore  taken 
from  the  cylinder  walls  during  tiie  process  of  expansloL 
A  similar  calculation,  applied  to  the  oompression  curve, 
shows  that  in  that  part  of  the  operation  heat  was  given  up 
to  the  cylinder  walls.  During  oompreasion  W  is  of  oooisa 
negative,  since  work  Is  then  spent  upon  the  steam. 

107.  During  admission  and  also  during  exhaust  another 
item  enters  into  the  aocount, — the  amount  of  the  working 
substance  Is  then  undergoing  change.  To  find  the  heat 
given  up  by  the  steam  daring  admission  we  have  first  to 
calculate  (by  the  method  already  described)  the  internal 
energy  of  the  mixed  steam  and  water  that  Is  shut  Into  the 
clearance  space  at  the  end  of  the  previous  stroke ;  this  may 
be  called  Id.  The  steam  which  then  enters  brings  with  it 
an  additional  omoant  of  internal  energy  which  we  may 
calculate  from  a  knowledge  of  the  quantity  of  steam,  its 
pressore  at  admission,  and  Its  dryness.  Let  lo  denote  this 
additional  supply  ef  Internal  energy.  At  the  end  of  ad- 
misaion the  state  of  the  mixture  isknown  from  .the  Indi- 
cator diagram ;  hence  ito  internal  energy  Ia  may  be  fband. 
The  work  done  during  admLission,  Woa.  is  also  aetormined 
fVom  tile  dianam.  Then  we  hav^  fi»  the  heat  given  up 
by  the  steam  during  admisdoih, 

Qda  =  Id + lo — Ia — Wda. 
In  attempting  to  apply  the  suae  method  of  oalealation 
to  determine  ue  heat  taken  np  from  the  cylinder  walhi 
during  exhaust  (Qbo),  we  ore  met  by  the  difflenlty  that 
we  do  not  know  flie  state,  as  regards  dryness,  of  the  mix- 
tore  during  its  expulsion  from  the  cylinder.  We  may, 
however,  estimate  the  value  of  Qbo  as  fk>l1ewB :  Let  QoD 
and  Qda  be,  as  before,  the  heat  ^ven  np  by  the  steam  to 
the  cylinder  walls  during  compression  and  admission  re- 
spectively, and  let  Qab  be  the  neat  taken  from  the  cylin- 
der walla  during  ezhaaat;  also  let  Qshethe  heat  which 
the  cylinder  loses  (per  single  stroke)  by  radiation  (less  ^e 
heat  produced  by  piston  and  valve  Motion),  and  the 
heat  which  it  gain*  oy  condensation  steam  In  the  jacket^ 
if  there  Is  one.  ^en,  as  the  cylinder  neitber  s^ns  nor 
loses  beat  on  the  wholes  after  a  uniftem  liglme  has  been 
arrived  at,  we  have 

Qbo=Qcd-|-Qda  +  Q/  —  Qb. 
The  quantity  Qbo  may  also  be  calculated  directly  from  n 
knowledge  at  the  gns  heat  njected  to  the  oondensM> 
since  the  gzess  heat  r^eeted  ia 

Ib+Wbc  +  Qbo, 
Ib  being  the  internal  energy  of  the  mixture  at  release  and 
Who  being  the  work  done  upon  the  steam  in  exjpelling  it 
from  the  cylinder, 

106.  This  heat  QBa  which  is  taken  up  by  the  steam 
from  the  cgrlinder  walls  during  exhaust  1b  a 
part  of  the  heat  deposited  there  during  admis-  ^"*f 
sion.   It  has  paned  through  the  cylinder  with-  ~f 
out  contribating  in  the  smallest  degree  to  the  orllntler 
work  of  the  engine.   Probably  for  this  reason  walla, 
it  is  treated  by  some  writers  as  a  quanti^ 
which  measures  the  wasteftll  Inflneoce  of  the  oylinder 
walliL  This,  however^  H  not  Btrietiy  the  qms.  The  mag- 
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nitnde  of  Qbo  is  oertoinly  in  some  aenw  aa  indez'of  the 
exteot  to  which  the  alternate  heating  and  oooUng  of  tJbe 
metal  causes  inefficiency ;  it  is  ao  much  heat  abeolately 
lost,  and  lost  hy  the  action  of  the  walla.  [In  the  high- 
pxeoBOTe  ojliuder  of  a  compound  engine  this  loss  is,  of 
eo«ne,absolQte  mlj  as  zegazds  Hurt  eylinder;  the  heat  re- 
pnsmted  Qbg  assists  in  Ibe  work  of  the  low-tnessiue 
cylinder.]  But  besides  this  loss  there  Is  another  which  the 
walla  eanse  by  taking  heat  fnnn  the  steam  on  admissiim 
aod  lestoilng  it  daring  the  later  stages  of  expansion.  Iliat 
pait  of  the  heat  abstracted  during  admission  whidi  Is  le- 
etored  befm  the  point  of  release  does  net  appear  in  QbO; 
navertheleas  it  is  a  soaroe  of  inefficieney.  With  steam  that 
is  dry  at  the  end  of  the  expansion  the  valae  of  Qbc  la 
almost  negUgiUe ;  stilt  the  cylinder  walla  may  caose  a 
Tflsy  sensible  loss  by  abstracting  heat  from  the  hot  steam 
as  It  eaters  and  restoring  it  as  the  mixture  expands.  The 
quantity  which  has  been  denoted  hue  by  Qao-^that  heat, 
I  namely,  which  the  rteam  takes  ap  from  tne  oyllndw  walls 
I  after  release  and  daring  exhaust— appears  in  the  writings 
*  of  Him  and  his  followers  under  the  symbol  He  .  He  terms 
it  "  le  refroidissement  an  condensenr,"  and  refbrs  to  iL 
somewhat  inexactly,  as  "I'eSbt  r6A  des  paroiB."'  Prof. 
Ootterill  applies  the  name  "  exhaust  waste  "  to  the  som  of 
the  two  t^oantities  Qbo  and  Qb.> 

109.  It  18  obvious  that  the  above  analysis  depends  Ainda- 
mentally  on  the  strict  accuTacy  with  which  the  indicator 
diagram  not  only  gives  a  messare  of  the  work  done  by  the 
ennne  under  test,  but  shows  the  relation  of  pressure  to 
volume  at  each  stage 'in  tiie  process.  Engine  tests  of  a 
complete  kind  have  now  been  made  and  discussed  Yty  a 
nuniber  of  independent  observers,  working  with  widely 
difliBTMit  date.  The  resolts  are  in  good  general  agreement. 
They  demonstrate  the  f  nfluenoe  <rf  tite  sides  hvjwoA  ques- 
tion, showing  that  30  per  cent,  is  no  nnnsoal  amoant  of 
water  to  be  present  in  the  mixture  at  the  point  of  cat^ofT, 
even  in  oon^ound  engines  of  the  best  lypes :  that  half  of 
thb  water,  or  even  more,  is  ftieqnai^  nmnd  at  the  end  ttf 
expansion;  and  that  the  heat  denoted  above  by  Qbc  ranges 
from  about  10  to  30  per  cent,  of  the  whole  beat  snppUed.* 

110.  An  engine  employed  to  drive  other  madiinery  de- 
livers  to  it  an  amoant  of  power  less  than  the 
indicated  pown  by  ao  amoant  which  is  wasted 
in  oveieomlng  tiie  fHetion  of  piston  andptston- 
rod,  slides,  vuves,  Journals,  etc.  The  efficiency 
of  the  mechuiism  is  the  ratio  of  the  "  eflbo- 

tive"  or  "brake"  horse-power  to  the  indicated  horse- 
power. It  may  be  tested  by  measaring  the  power  delivered 
hy  the  engine  when  at  work,  either  by  asing  a  transmlsdon 
dynamometer  or  by  substituting  an  a^rpldon  dyna- 
mometer for  the  mechanism  nsn^Iy  driven.  In  the  case 
of  a  pumping  engine  the  ^ciuicy  of  t^e  engine  and 
pnmpB  togBfeher  mi^he  determined  by  observing  the  actual 
work  done  in  raising  water  or  in  delivering  a  measured 
volume  uainst  a  known  pressure.  Attempts  are  some- 
times  made  to  dnd  the  amoant  of  power  wasted  in  engine 
friotion  by  testing  the  indicated  power  needed  to  drive  the 
engine  against  no  other  resistance  than  its  own  friction. 
This,  however,  &ilB  to  show  the  power  which  will  be  spent 
in  overcoming  friction  when  the  engine  runs  under  ordi- 
nary condiliwis,  since  tbe  pressures  at  the  slides,  the  joor- 
nals,  and  elaewhere  are  then  widely  diflbreat  from  what  they 
are  when  the  engine  is  running  witiiont  load.  Experiments 
with  large  engines  show  that  the  ^Beienej  of  the  mecdiaa- 
iim  may,  in  &vorable  esses,  be  0.S6  or  even  0.8 ;  in  small 
engines,  or  in  large  engines  rnnning  nnder  light  loads.  It  is 
geaeiaUy  much  leas  than  this. 

VI.  Compound  Expansion. 

111.  In  the  or^nal  form  of  compound  engine,  invented 
'  by  Homhlower  and  revived  by  Woel^  steam 

""""         passed  directly  from  the  first  to  the  second 


Bndeney 
or  tbe 
mechan- 
ism. 


engine. 


cylinder ;  the  exhaust  from  the  flnt  and  ad- 


mission to  the  second  went  on  together  thronghont  tiie 

1  Bma.  Sae.  ind.  de  lHOhmm,  im. 

*  TV  Steam-EnffiM  eonaldered  at  a  Beat-Agbte,  p.  M. 

■In  tbis  connection  reference  shoaM  be  made  to  ttie  data  suk- 
plled  by  the  American  experiments  (of  Messrs.  Zmery  and  Tior- 
big),  some  of  which  are  dlscnseed  Tally  by  Prof.  Ootterfll :  slao 
to  ute  writtngs  of  Him  and  tbe  extensive  researahea  of  the  Aba. 
tlanenglneen  alluded  to  fn  chap.  IV.;  slsoto  Mr.  H slr^  pwer 
(1 96)  and  to  Mr.  H.  Loi«ridge'i  SaxtrU,  ss  en^oeer  to  the  fen- 
gtne.  Boiler,  and  Employerr  LtsbiUtv  AsBocIsflon.  tor  1880, 1861, 
andl884.  'The  JEqporf  for  1884  cspecliaiT  exhlbitsOierHnlto  Of  a 
test  with  anlgne  folnem  and  deamesB.  Tbe  JamnM  of  flie 
FrsnUtn  Inutote  for  UBB  i™tftinT  an  account  of  experiments 

S'  Measis.  Oatdy  and  Ktotmek  on  one  ei»ine,  under  varied  oon- 
Uons  of  boOer  pressure,  expansion,  andspeed ;  these,  so  flv  ss 
they  go,  comflrm  the  oonclosions  atated,  on  general  grounds.  In 
^TLlV.  For  a  synopsto  of  Hint's  method  of  analyslBreforaiae 
i^oM  be  made  to  apaperbyM.  PouparUn,  AASbc.  Ad.  dr 
JMtoM^MUeh  a,I8nr 


■wholB  of  the  back  stroke.  This  arrangement  is  poaiUi 
only  when  the  high  and  low  jiressore  pistons  b^ia  aod 
end  their  strokes  together,  tbat  is  to  say,  when  thdr  moTO> 
mentaeither  coincide  in  phase  or  differ  by  half  s  levfdntion, 
Engines  of  the  "tandem**  tjfe  sstisfy  tiiis  ooaditTon-- 
en^nes,  nam^,  whose  hi|^  and  low  pressoie  eyliaden 
are  in  one  line,  with  one  piston-rod  common  to  both  piBtooi. 
Engines  in  which  the  high  and  low  pressure  cyUnden  ue 
placed  side  by  side,  and  act  either  on  the  same  crsnk  or  on 
cranks  set  at  160°  apart,  mvf  also  diseharge  steam  diiecUy 
fh>m  one  to  the  other  cg'linder;  the  same  ranark^lUsts 
beam  engines,  whether  tit  the  class  in  which  both  lustou 
act  on  one  end  of  the  beam,  or  of  the  class  introdnced  by 
U'Nanght,  in  which  the  high  and  low  pressure  cyllsien 
stand  on  opposite  sides  of  the  centre.  By  a  convenient 
usage  wfa!<ui  is  now  pretty  general  the  name  "Wodf 
engine  "  is  restricted  to  those  compound  engines  wh!<^  dis- 
charge steam  directly  from  the  nigh  to  ue  low  prasMus 
cylinders  without  the  ase  of  an  Intermediate  reodver. 

112.  An  intermediate  receiver  becomes  necesssry  wkei 
the  phases  of  the  pistons  in  a  compound  engine 

do  not  agree.  With  two  cranks  at  right  angles,  ^""'j!'*' 
for  example,  a  portion  of  the  discharge  from  c&8im- 
the  high-preesure  cylinder  oocois  at  a  time  when  the  low- 
prcesnre  cylinder  cannot  properly  receive  steam.  lite  re- 
ceiver is  in  some  oases  sn  entirely  independent  vessel  coo- 
nected  to  the  cylinden  by  pipes ;  very  often,  howevei,  s 
sufficient  amoant  of  receiver  volnme  is  afforded  by  Ute 
valve  cssiun  and  the  steant-pipe  which  connects  tiie 
cylinders.  The  receiver,  wheiC  it  is  a  distinct  vessel,  is  fie- 
qneutly  Jacketed. 

The  use  of  a  receiver  is  of  coarse  not  restricted  to  eaiginei 
in  which  the  "  Wo<df "  system  of  oomponnd  working  is  im- 
practicable. On  tlie  contrary,  it  is  An^nently  wplied  widi 
advanta^  to  beam  and  tandem  oHnpoand  engines.  Ocm- 
maoication  need  not  then  be  maintained  between  the  higli 
and  low  pressure  cyliadeis  daring  the  whole  of  the  stnke; 
admission  to  the  low-pressnre  cylinder  la  stomd  bttan 
tbestK^lsomnpleted;  the  steam  already  admitted  is  si- 
lowed  to  enand  Independently;  and  the  remainder  of  the 
disdiaige  from  the  hlgh-preasuro  cylinder  is  compreaaed 
into  the  intermediate  reomver.  Each  dylinder  haa  tUea  a 
dellntte  point  of  ont-cdT,  and  hy  varying  these  pdnto  the 
distribatum  of  work  between  the  two  e^lndezs  m»  be  ad* 
Justed  at  wilL  In  general  it  is  desinble  to  make  both 
cylinders  of  a  compound  engine  contribute  equal  qoaatities 
of  woA.  If  they  act  on  separate  cranks  this  haa  the  efiiiet 
of  giving  the  same  value  to  the  mean  twisting  moomtn 
both  cranks. 

113.  Wherever  a  receiver  is  nsed,  care  shonld  be  tskea 
that  there  is  no  unresisted  expansion  into  it ;  . 
in  othar  words,  tho  preasuze  In  the  reoeiver  ^^S^ 
should  be  equal  to  that  in  the  hidi-axossDm  ^^^^ 
cylinder  at  the  moment  of  rdease.  If  we  recover  wraaaR 
is  leas  than  this  tiiere  will  be  what  is  termed  a  "drop"  is 
the  steam  premare  between  the  high-presaore  cylinder  ssd 
the  reoeiver,  which  will  show  Itaelf  in  an  indicator  dlsgraa 
by  a  sudden  foil  at  the  end  of  the  htgh-pnasore  expssiins 
This  "drop"  is,  fVom  the  thermodynsanio  pointof  view, 
irreversible,  and  therefore  wasteftal.  It  eao  be  avirfded  by 
selecting  a  proper  point  of  cut-off  in  the  low-preanue 
cylinder.  When  there  is  no  "drop"  the  expanuoathal 
ocoors  in  a  compound  engine  hss  precisely  the  same  dM 
in  doing  work  as  tbe  same  amount  of  expanrion  In  a  sim^ 
engine  would  have,  provided  the  law  of  expansion  be  the 
same  in  both  and  the  waste  ot  energy  which  oecoia  by  the 
friction  of  ports  and  passages  in  tiie  transfer  of  steam  ftoa 
one  to  the  other  i^linder  be  negligible.  The  woric  done  la 
either  case  d^tends  meroly  on  the  relation  of  pressors  la 


Fio.  29.— Componnd  Dlsgtama  >  Woolf  type. 

v<damethroaghoot  the  process;  and  so  long  as  thakmlstian 
is  unchanged  it  Is  a  matter  of  indifferenoe  whether  tite  ex- 
pansion be  pnformed  in  <Hie  vessel  or  in  more  than  sae. 
It  has,  however,  been  fully  pointed  out  in  ohap.  JV.  tiMUia 
general  a  oomponnd  engine  has  a  theimodynamie  advMtica 
over  a  simple  engine  naing  the  same  prnasnre  and  tte  ssms 
expansion,  Inasmuch  ss  it  reduces  the  exchange  of  beat  be- 
tween the  working  sahstanee  and  the  ^liader  walls  and  a* 
makes  fteproesss  of  agpanriwiMoienenilydiahaac.  n» 
compound  engine  has  also  a  mechanical  ad  vantage  whin 
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will  be  jtresontly  described.  The  ultimate  ratio  of  expan- 
ston  Id  M17  oompovod  engine  1b  ti>e  ratio  of  the  volame  of 
the  low-prcoBore  blinder  to  tiie  volame  oS  flteam  admitted 
to  the  higfa-preflBiire  cjUnder.  Fig.  20  Ulostratei  the  com- 
bined action  of  the  two  cylinders  in  a  hvpothoticid  com- 
ponnd  engine  of  the  Woolf  type,  in  which,  for  BimpIIdty 
the  effect  of  clearance  is  neglected  and  also  the  loss  of  pre«- 
sure  which  the  steam  andergoee  in  transfer  from  one  to  the 
otiier  cylinder.  ABCD  is  the  indicator  diagram  of  the 
high-presaare  cylinder.  The  ezhaost  line  CD  ahom  a  fftll- 
ing  preesore  in  oonaemienoe  of  the  increase  of  volume  which 
the  steam  is  then  ondergoing  through  the  advance  of  the 
low-pnasare  piston.  EFGH  is  the  diagram  of  the  low- 
jseasnre  cylinder  drawn  alongside  of  the  other  for  conve- 
nieoee  in  the  oonstruetion  which  follows.  It  has  no  point 
of  oat-<^;  its  admission  line  is  the  continnona  curve  of  ex- 
mnsjon  EF,  which  Is  tiie  same  as  the  higb-pressnie  exhaust 
line  CD,  but  drawn  to  a  diflbrent  scale  of  volumes.  At  any 
n^t  K,  tiie  aotoal  volame  of  the  steam  is  RL  +  MN.  By 
amwing  OP  equal  to  KL+MNiSOtbatOPrepreeenta  the 
whole  volume^  and  repeating  the  same  oonstmction  at  other 
points  of  the  diagram,  we  may  set  out  the  curve  QPB,  ^e 
upper  part  of  which  is  identical  with  BC,  and  so  complete 
aansle  diagram  which  exhibits  the  equivalent  expansion 
In  ■  nDgle  finder. 

In  a  tandem  componncl  engine  of  the  reeeiver  ^pe  the 
diagnmi  neemhle  Uiose  diown  in  Fig.  90.    Dnrug  CD 


and  may  be  employed  ss  the  starting-point  in  drawing  a 
curve  EF  which  is  the  admission  line  tit  the  low-preasnre 
diagram  EFQHI.  HiiB  line  is  drawn  by  eon^ering  at  each 


Fig.  30.— Compoand  Dlagimms:  Receiver  type. 

(which  oorreepondii  to  FO)  expansion  is  taUng  place  into 
the  lane  or  low-pressnie  cylinder.   D  and  Q  mark  the 

Sint  of  cat-off  in  die  large  cylinder,  after  whidb  GH  shows 
e  independent  expansion  ot  the  steam  now  shnt  within 
the  large  cylinder,  and  D£  shows  the  compression  of  steam 
by  oontinued  discharge  from  the  small  i^linder  into  the 
receiver.  At  the  end  of  the  stroke  the  receiver  pressure  is 
OE,  and  this  must  be  the  same  as  the  preosare  1^  C,  if  there 
to  to  be  no  "dro^"  Diagrams  of  a  similar  kind  may  be 
BkeMied  without  difltoilty  for  the  case  of  a  receiver  engine 
with  tmr  UBlgned  phase  mation  between  the  pistons.^ 

U4.  gy  making  the  cut-offtake  place  earlier  in  the  large 
••  T%«_«  cylindcjT  we  increase  ttie  mean  pressure  in  the 
hmS^Ump  x*"^^'^  >  work  done  in  the  small  irrlinder 
memmver.  ^  ooneequently  dlminisbed.  The  work  d<me 
in  the  lazge  ^Hnder  is  correspondingly  increased,  for  the 
total  work  (d^tendlng  as  it  does  on  the  initial  presBure 
and  the  total  ratio  of  expansion)  is  unaflteted  by  the 
ehnmseu  Hie  nme  adJnsfanent  servei,  in  ease  there  Is 
"  dxupr"  to  xemove  it.  By  selecting  a  suitable  ratio  of 
cylinder  volnmes  to  one  another  and  to  the  volume  of  the 
reoeivvr,  and  also  by  choosing  a  proper  point  for  the  low- 
p>e— nfo  cut-off^  it  Is  possible  to  secure  alieence  of  drop  along 
witti  eqnaU^  in  the  division  of  the  work  between  the  two 
cylinders. 

To  determine  that  point  of  cat-off  in  the  low-pressure 
cylinder  which  will  prevent  drop  when  the  ratio  of  cylinder 
and  reeeiver  volumes  is  assigned  is  a  problem  most  easily 
solved  by  a  graphic  process.  The  prooees  consists  in  draw- 
ing the  curve  of  prossore  daring  admission  to  the  low-pres- 
sare  cylinder  untU  it  meets  the  carve  of  expansion  which 
1b  cominon  to  both  ^linden.*  Thns  in  Fig.  31  (where  for 
the  flnke  of  simplici^  the  effects  of  clearance  are  neglected) 
AB  represents  the  admission  line  and  BC  the  expansion 
line  ia  the  small  cylinder.  Belease  occurs  at  C,  and  from 
C  to  D  Bteam  is  being  taken  by  the  lai^  cylinder.  D  cor- 
responds to  the  eat-off  in  the  large  cylinder,  which  is  Qie 
point  to  be  foand.  From  D  to  E  steam  is  being  omnpresBed 
Uito  tbe  receiver.  To  avoid  drop  the  receiver  pressure  at  E 
1b  to  be  the  same  as  Uie  pressure  at  C.  E  is  therefore  known, 

1  An  Intennedlale  receiver  has  the  thennodynamlo  advantage 
that  ft  xednees  the  range  of  temperatare  in  the  hlrii-premire 
cylinder,  and  so  helps  to  prevent  initial  oondenaafion  of  tbe 
■fisam.  TblswUl  bemadeoovloasbyaoompftrtaonof  Flg.39and 
FIk.  so.  "nie  lowest  temperatare  reached  in  the  hlgh-pressare 
eyflnder  Is  that  oorrenxmdlng  to  the  presmre  at  D.  and  u  mate- 
ruLny  bteber  in  Fig.  80  than  In  Fig.  2D. 

•  Bm*  WWby>^ILH.Smia,"OntbeCufrofflntbeLane 
gignJer  or  Oomponnd  Eni^nes,"  The  Bigbteer,  Hovember  27, 


FlO^  SL  Fio.  82. 

Figs,  n  and  82.— DetenninatioD  of  tbe  point  of  cnt-off  in  the  low- 
pressnie  cylinder  of  a  oomponnd  engine. 

point  in  the  low-preasnre  piston's  stroke  what  is  then  the 
whole  volame  of  the  steam.  The  place  at  which  EF  inter- 
sects the  continuous  expansion  curve  BCG  determines  the 
proper  point  of  cnt-off.  The  sketch  (Fig.  31)  refers  to  the 
case  of  a  tandem  receiver  engine ;  but  the  process  may  also 
be  applied  to  an  engine  with  any  assumed  phase  rel&tion 
between  the  cranks.  Fig.  3S  shows  a  pair  of  theoretical 
indicator  diagrams  deteonined  in  the  same  way  tat  an 
engine  with  cranks  at  right  angles,  the  high-pressnre  crank 
leading.  In  nsing  the  gnqihic  method  any  form  may  be 
assigned  to  the  curve  of  expansion.  Generally  this  carve 
may  be  treated  without  serknu  inaccarscy  as  a  common 
hyperbola.  In  whi^  the  pressure  varies  Inversely  as  the 
volnme. 

115.  If  this  simple  relation  between  pressure  and  volame 
be  assumed,  it  is  practicable  to  find  algebraically  Uie  low- 
pressure  cnt-off  whidh  will  give  no  dnm^  with  assigned 
ratlosof  eylinderaadreceivervolnmes.  Taking  the  simplest 
case — that  of  a  tandem  engine,  or  of  an  engine  with  parallel 
(flinders  whose  pistons  move  toge^er  or  in  opposition — we 
may  proceed  thus:  Since  the  point  of  cat«ff  to  be  deter- 
mined dependa  on  v(dnme  ratioB  we  nuv  for  Inevitr  treat 
the  volnme  of  the  small  cylinder  as  uni^.  Let  B  be  thte 
ratio  to  it  of  the  reodver's  volame,  and  L  that  of  the  low- 
pressure  cylinder.  Let  x  be  the  required  fraction  of  the 
stroke  at  which  cut-off  is  to  occur  in  the  large  cylinder ; 
and  let  p  be  the  pressare  at  release  from  the  small  cylinder. 
As  there  la  to  be  no  drop,  p  is  also  the  pressure  in  tiie  re- 
oeiver  at  the  beginning  of  admission  to  the  large  cylinder. 
Daring  that  admission  tbe  volume  changes  ftoml-f-Bto 
1  —  «  -|-  B  +  xL,  and  the  pressnie  at  cnt-off  is  tberefbre 

He  steam  that  remains  b  now  com- 


I 


1  — a  +  E-l-iiL 
pressed  into  the  receiver,  from  volume  1  —  x  -j-  B  to  volnme 

B.  ItBpre8Miretheiefbreri8eeto_£iLt?L_.(izr?±?), 

and  this,  by  assumption,  Is  to  be  equal  to  p.  We  thertfrae 
have 

(l  +  B)  (l-*-|-B)  =  B(l-*  +  B-f  *L), 

whence 

«=(E+1)/(EL+1). 
Thus,  with  B=l  and  L=3,  cut-off  should  occur  in  the 
large  cylinder  at  half-stroke;  with  a  greater  cylinder  ratio 
the  cnt-off  should  be  earlier. 

A  similar  calculation'  for  a  compoand  enj^ne  whose 
cisnks  are  at  rli^t  anglei.  and  in  which  eat-off  ocean  in 
the  large  cylinder  before  half-stnike,  shows  that  the  con- 
dition of  no  dn^  is  aecnred  whMi 

2B(*L—  1)  =  1  — 2v'a((l— «). 

In  some  compoand  enghuiBapalrof  high-preBKineylinden 
discharge  Into  a  common  reoeiv«r;  In  some  a  pair  of  low- 
pressare  cylinders  are  fed  from  a  receiver  which  takee 
steam  from  one  high-preesnie  cylinder,  or  in  some  instances 
from  two.  With  tiiese  arrangements  the  pressare  in  tiie 
receiver  may  be  kept  much  more  nearly  constant  than  Is 
possible  with  the  ordinary  two-cylinder  type. 

116.  An  important  mechanical  advantage  belongs  to  the 
compound  engine  in  the  fact  that  it  avoids  the 
extreme  thrust  and  pall  which  woald  have  to 
be  borne  by  the  piston-rod  of  a  single-cyllndor  .  MmTOund 
engine  working  at  the  same  power  with  the  ^glne. 
same  initial  pressare  and  the  same  ratio  of  ex- 
pansion.  If  all  the  expansion  took  place  In  the  low  pres- 
sare cylinder,  the  piston  at  the  beginning  of  the  stroke 
woald  be  exposed  to  a  thrust  mnoh  greater  than  the  sum 
of  the  throsts  on  the  two  pistons  of  a  compoand  engine  in 

■  Examples  of  calculations  dealing  with  particular  anangc- 
meotaof  two  and  three  crlindercomppond  engines  wUl  be  ibond 
In  on  Appendix  to  Mr.  R.  Bennett's  IVeattie  on  the  Mvtiie  SUam 
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which  a  bir  pnpoition  of  the  expanaiou  Is  performed  In 
the  small  orllnder.  Thns  in  the  tandem  engine  of  Fig.  29 
the  gnatflBt  snm  of  the  thnuts  will  be  found  to  amount  to  leas 
than  two-thlrda  of  the  Uinut  which  the  large  plotoik  wonld 
be  flu^ected  to  if  the  engine  were  simple.  The  mean  thmst 
throaghont  the  stroke  is  of  coure©  not  aflbcted  by  oom- 
poanding;  only  the  luige  of  variation  in  the  thmst  Is 
rednoed.  The  effort  on  the  orank-pia  Is  conseqaently  made 
more  nniform,  the  strength  of  the  parts  may  be  redaoed, 
and  the  fHctlon  at  slides  and  joumalB  is  lessened.  The 
advantage  in  this  respect  is  obvioasly  mnch  greater  when 
the  eylinders  are  placed  side  liy  side,  instead  of  tandem,  and 
work  on  cranks  at  right  angles.  As  a  set-off  to  its  advantage 
in  giving  a  more  anilbrm  effort,  the  componnd  engine  has 
the  drawback  of  reqalrlng  more  working  parts  than  a  sim- 
ple ongine  with  one  cylinder.  Bat  in  many  instances — as 
in  marine  engines — two  cranks  and  two  cylinders  are  almost 
indispensable,  to  give  a  tolen^ly  nnlform  effort  and  to  get 
over  the  dead  points ;  and  the  comparison  sbonld  then  be 
made  between  a  pair  of  simple  cylinders  and  a  pair  of  com- 
pounded OTllnden.  Another  point  ia  flsvor  of  the  com- 
pound ennoe  Ii  that,  although  the  whole  ratio  of  expansion 
tt  great,  there  need  not  be  a  very  early  cut-off  In  either 
cylinder;  hence  the  common  slide-valve,  which  is  nnsoited 
to  give  an  early  cnt-off,  may  be  used  in  place  of  a  more 
oomplex  anangemmt.  The  mechanical  advantage  of  the 
componnd  engine  has  long  been  recognlEed,  and  iiad  much 
'  todo  vrith  its  adoption  in  the  early  days  of  bigh-pressnre 
steam.*  Its  snbeeonent  development  has  been  dae  in  part 
to  this,  bat  probably  in  moohgreatrapart  to  thethennody- 
namlo  advantage  whioh  has  been  diseoned  (}  93). 
117.  LidlOatoT  diagrams  taken  tram  eomponnd  engines 
show  that  the  transfer  of  steam  nom  one  cylin- 
***  another  is  never,  ander  the  most  fhvon- 
^^^^  ble  conditions,  performed  wiUunit  loasof  energy. 
Flg.33ihowiapidrofdia^xmsfamtthe  two  ^lindeis  of 
a  tandem  Woolf  engine,  in  whieh  the  steam  paaed  m  directly 
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poMible  firam  the  small  to  the  large  oyiinder.  The  dia- 
grains  an  drawn  to  tiie  same  scale  of  ilroM  and  thereline  to 
lUflbroit  aoalM  of  9dbma,  and  the  tow-piesmre  diagnuu  is 

tamed  round  no  that  it  may  lit  into  the  high-pressnre  dia- 
gram. There  is  some  drop  at  the  hlgh-pressnre  release,  and, 
aput  from  this,  there  is  a  Ion  thtoagh  fHotion  of  the  pas- 
sages, which  shows  Itself  by  the  admlarion  line  to  the  large 
cylinder  lying  below  the  exhaost  line  from  the  small  one. 

118.  Fig.  34  is  a  pair  of  diagrams  taken  from  a  componnd 
tandem  receiver  engine  ranning  at  60  revolations  per  min- 
ote^  with  cylinders  30  Inches  and  52  Inches  in  diameter,  and 

IMS 
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with  a  6-fbet  stroke.  The  ratio  of  cylinder  volumes  Is  there- 
Awe  S  to  1.  The  capaci  ty  of  the  receiver  is  nearly  li  times 
ttiat  of  the  small  cylinder.  There  is  a  comparatively  early 
eot-off  in  both  cylhiders,  and  a  nearly  complete  abeenoe  of 

>  See  a  paper  by  Dr.  W.  Pole.  "On  the  Double  Cylinder  £xpan- 
«f«  Va^SSrPne.  IntL  M.  1882. 


drop.  The  small  cylinder,  however,  does  more  work  thaa 
the  large  one,  in  the  ratio  of  nearly  3  to  2. 

Fig.  35  shows  the  same  pair  of  diagrams  oombined  bf 
drawing  both  to  the  same  scale  irf  volume  and 
of  pressure,  and  by  setting  out  each  1^  an  h^^)5*' 
amount  equal  to  the  clearance  space  from  the  ^^j^ 
line  of  no  volume.  This  makes  the  ckpansion  con^iouad 
carve  in  each  diagram  represent  correctly  the  eaglneL 
relation  of  the  pressure  to  the  absolute  volume 
of  the  expanding  steam.   The  broken  line  is  a  cootlDnottf 


Flo.  86.— Diagrams  of  Pig.  84  combined. 

carve  of  tdMtHe  expaiieion  drawn  tima  the  pc^tof  hi^- 
pressure  cut-off;  on  the  assumption  tiiat  the  steam  then  ooa- 
tained  about  S6  per  cent,  of  condensed  water.  Jt  the  expaa. 
sion  were  actually  adiafaatic,  wid  if  there  wvn  no  kaa  In  tbs 
transfer  of  the  steam,  the  expansion  cuma  fin  both  <i:^- 
ders  would  fiOl  into  this  line.  , 

110.  Fig.36exhibitB,  lathe  same  maDnei-aang.SB,aHt 
of  diagtaass  taken  bw  mx.  Kirk  trook  the  teiple  expansion 
engines  of  the  a  &'*AbBldeen.''   Bach  dlagiam  is  set  oat 


mis. 

from  the  line  of  no  volume  by  a  distance  which  repreasato 
tiie  clearance  in  the  corresponding  cylinder.  The  beOv 
pressure  is  125  lb  per  square  Inch.  The  cylindeis  are  S 
inohes,  46  inches,  and  TOinohes  in  diameter,  and  the  stroks 
is  4i  fact  The  cranks  make  120°  with  eacJi  other.  Ths 
means  of  the  diagrams  for  the  two  ends  of  each  cylinder 
have  been  used  in  drawing  this  and  the  next  flfnu«i  s  prac- 
tice which  should  be  followed  in  drawlnc  oomUaed  dia- 
grams of  the  kind  here  exMajdifled. 

120.  Fig.  37  shows  In  the  same  war  •  set  of  dlsgisns 
taken  by  Mr.  Brock  from  the  quadtupU  expajisioit  ei^iiM 
of  theaS."Lohaia"(bTMflssrs.Deiui7&Oo.).  Hare  tha 
boiler  pi  assure  was  154  0h7ieange,or  169  lb  abaolalebths 
cylinders  were  S4  inoihes,  34  Indies^  48  inches,  and  88  ifl«M 
in  diameter,  the  stroke  was  4  feet,  and  the  nnmber  of  reto- 
lotions  65  per  minnte. 

121.  In  all  these  esses  a  omttnooos  earva,  abomi  hr  s 
broken  line,  has  been  drawn  to  represent  the  rsoaltef  satt^ 
hattc  expansion,  on  the  samessBampOonM  befiire— ChstOs 
steam  con  tains  about  25  per  oeat.  of  water  at  the  poiat  of 
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cot^^in  tlieflnt  CTlinder.  The  eqmtkn  to  the  curve  may 
tiien  be  teken  ■BPTV=eoMtaat({ffr).  In  the  ibsence 


FlO.37. 

of  date  regarding  the  wetneiBof  the  steam  tiiis  Mramption 
laey  be  oonaidered  fkir. 

ISZ.  Lastly,  Fig.  38  ftbom  a  p^r  of  diagrams,  treated  ia 
the  same  manner,  for  a  two-eyUnder  oompmmd  «agine  with 
rmnhs  at  right  angles  to  each  other,  the  high-pressure  crsDk 


Pro.  88. 

being  90°  degrees  in  advance.  Daring  the  back  stroke  of 
tiie  ugh-prcflsnie  piston  there  is  at  Sist  compressioo  into 
the  receiver  DDtil  the  large  cylinder  opens;  the  high-prea- 
Boie  diagram  oonaeqnenUy  takes  a  peculiar  form,  which 
shoald  be  compared  with  the  diagram  already  given  far  a 
taodtn  engine  (|  118).  In  Ais  example  there  tea  consider- 
■Ale  amoont  of  drop  and  also  of  loss  between  the  two  cylin- 
ders. 

VII.— Thx  Pboduotion  or  8tea.ii.— Boilsbs. 

123.  The  first  step  In  the  prodoction  of  steam  is  to  con- 
vert the  potential  energy  of  fbel  into  actnol 
Fomaoe      heat;  the  second  step  is  to  tranafev  the  heat  to 
«mdeney.    water  In  flie  boUer.  Hie  effldeney  of  fhrnaoe 
,  and  boiler  to  the  ratio  whleh  the  amoant  of 
heat  taken  op  by  the  water  bears  to  the  whole  potential 
energy  of  the  fiiel.   In  good  boilers  this  efflcienqj  Is  aboat 
O.7.   Hie  loss  is  dne  partly  to  incomplete  oombnstion  of  the 
fkwl  and  partly  to  nieomideto  traufer  of  heat  tnm  the 
products  of  omnbostioD  to  the  boiler  water.   Under  the 
Bnt  head  may  be  classed:  (1)  waste  of  fael  in  the  solid 
stsite  by  bad  stoking,  and  (2)  waste  of  ftiel  in  the  BBseons 
»nd  smoky  stotes  by  imperfbct  combnstion.    Under  the 
second  head  are  comprised:  (1)  waste  by  external  radiation 
and  oondnction,  and  (2)  waste  by  hesA  contained  in  the 
hot  ciaaes  which  escape       the  chimney,  dne  (a)  to  their 
still         temperatore  and  (6)  to  the  Ihct  that  they  contain 
ma  one  of  the  prodactsof  combnstion  steam-gas  which  passee 
*way  nnoondensed.   Loss  of  heat  by  tibe  hot  gases  is  the 
most  important  sonree  of  waste.  Not  only  ate  the  actual 
parodoets  of  oombnstion  r^eoted  at  a  high  temperature,  bnt 
along  with  them  goes  the  nitrogen  of  the  air  whose  oxyaen 
Jiaa  been  used,  and  also  a  qnanti^  of  additional  air  which 
la  needed  to  dilnto  the  prodneto  in  order  that  combastion 
mmiy  bo  lUrl^  complete.   Boaghly  ^waking,  about  12  lb  of 
atr  w  zeonued  to  supply  oxygen  enoagh  for  the  combns- 
Man.  of  coal.   Over  and  above  thlsqumtity,  aboat  IS 

9>  more  generally  pass  throogh  the  ftimace  as  sor  <^  dila- 
tion. Id  faznaoes  with  forced  draaght,  in  which  ttie  con- 
sumption of  ooal  per  eqaare  foot  ot  grate  sar&oe  is  much 
fnff*w  T^ild,  tiie  air  of  dilation  may  be  redaoed  to  half  or 
tbAH  huf  of  this  quantity,  thoagb  to  some  extent  at 
the  expense  of  eompIeteneBs  in  the  oombnstion. 


121.  The  extent  to  which  heat  is  taken  from  the  hot 
gases  depends  on  the  healing  mrfaoe  throogh 
which  heat  passes  into  the  water.  The  heating  Heating 
snr&oe  is  made  np  of  the  surface  of  the  ftamace  Borlhos. 
or  combastion -chamber,  so  far  as  that  is 
brought  into  contact  with  the  water,  and  of  the  floes  or 
tnbcB  through  which  Uic  Lot  gases  pass  on  their  way  to  the 
;  chimney.  Its  efficiency  depends  on  the  condoctivi^  of  ttie 
metal,  on  the  diflbrenoe  in  temperatue  between  the  gases 
on  one  dde  and  the  water  on  the  other,  and  on  the  fmdom 
with  which  steam,  when  formed,  can  escape  from  the  sur- 
face.  Differences  in  specific  conductivity  and  in  thickness 
of  metal  affect  the  result  less  than  might  be  expected,  on 
account  of  the  lesutanoe  whidi  is  offisnd  to  tdhe  nassage  ot 
heat  through  the  film  of  scale  and  also  tiirough  uie  film  of 
water  vapor  which  forms  on  the  metallic  sorraee. 
I    By  extending  the  heating  surface  sufficiently  the  hot 
I  gases  may  be  deprived  of  heat  to  an  extent  which  is  only 
:  limited     the  temperatore  of  the  boiler  water.  This  tern* 
1  perature,  however,  need  not  form  a  limit,  for  alter  leaving 
.  the  boiler  the  gases  may  l>e  further  cooled  by  being  brought 
I  into  contact  with  a  vessel  termed  a  feed-water  heater, 
;  through  which  the  feed-water  passes  on  Ite  way  to  ^e 
;  boiler.   Even  with  a  feed-water  heater,  however,  the  tem- 
|K>ratare  of  the  hot  gases  is  ueror,  in  practice,  redaoed  so 
low  as  tliat  of  the  boiler. 

125.  In  nearly  all  laud  mginee  and  most  mariue  engines 
the  draught  is  produced  by  means  of  aohimney 
which  acts  in  virtue  of  thecolomnof  air  within  Draught, 
it  being  specifically  lighter  than  the  air  outside,  ' 
so  that  the  pressure  within  the  chimney  at  Ite  base  is  less 
ttian  the  abnospherio  preeenre  at  the  same  level  outaide. 
The  oomposition  of  tiie  chimney  gases  is  such  that  they  are 
heavier  than  air  at  the  same  temperature,  and  to  make 
them  BofDciently  lighter  to  cause  a  draught  they  must  re- 
tain a  certain  considerable  portion  of  t^eir  heat.  On  the 
other  hand,  if  they  are  left  too  hot  Uie  mass  of  air  drawn 
through  the  fhmace  is  actnally  diminished,  since  then  the 
chimney  gasee  are  so  much  expanded  that  the  Increased 
volume  of  Ae  draught  does  not  compensate  for  ita  dimin- 
i^ed  denrity.  With  a  given  chimney  and  fumaoe  the 
maxfannm  drangfat  is  oibtuned  when  the  gases  escape  at  a 
temperatnie  about  that  of  melting  lead  ;  by  making  the 
chimney  more  capacious  a  lower  temperatore  will  saffloe 
to  give  the  same  aranght^  and  this  will  of  course  inraease 
the  mUcient^  of  the  Miler. 

128.  In  phMse  of  using  a  chimney  draught  depending 
merely  on  the  temperature  of  the  r^ected  hot  nses,  the 
air  required  for  combustion  and  dilation  may  be  forced 
tlirough  the  ftimace  either  W  producing  a  partial  vacaum 
in  the  chimney  or  by  suiwlyfng  air  to  uie  nato  at  a  pres- 
sure hiidier  than  that  of  the  atmosphere.  In  locomotives,  for 
example,  a  pcutial  vacuum  is  produced  in  the  chimney  by 
I  means  of  a  blast  of  exhaust  steam  from  the  engine ;  and  in 
I  many  naval  and  a  few  m»cantilesteamenafevoed draught 
to  produced  by  having  a  closed  stokehole  or  a  clceeA  ashpit, 
which  to  SQptMted  wi&i  air  at  a  pressnre  above  that  of  the 
atmosphere  by  the  use  of  a  blowing  fhn. 

If  heat  were  thoroughly  extracted  from  the  products  of 
combustion,  a  forced  dranght  wopld  be  more  efficient,  from 
the  thOTmodynamic  pcdnt  of  view,  than  a  chimney  dranght, 
tar  a  chimney  is  in  fiuA  an  exteemely  inefflnent  heat- 
engine,  and  requires  a  very  large  amount  of  heat  to  be  ex- 
pended in  ordertoeffectthe  comparatively  trifling  work  of 
maintaining  the  dianght.  Bnt  where  forced  draught  has 
been  substituted  for  chimney  draught  thto  has  hitherto 
been  done  for  the  purpose  of  increasing  not  the  efficiency 
bnt  the  pomr  of  boilers.  The  motive  has  been  to  bum  more 
coal  per  square  foot  of  grate  surface  and  so  to  evaporate 
more  water  with  a  boiler  of  given  wai^t.  This  is  incom- 
patible with  very  high  efficiency.  When  more  coal  is 
burnt  by  forcing  the  draught  it  is  true  that  the  producte  of 
combastion  have  a  higher  temperature  (since  less  tlr  to 
required  for  dilution)  and  the  effectiveness  of  the  heating 
Burfhce  is  therefore  increased.  But  the  heating  aarface  has 
more  hot  gas  to  deal  with,  and  the  result  is  that  the  boiler 
is  less  eiBcient  than  when  the  draught  is  not  forced.  The 
same  efficiency  could  be  secured,  with  forced  draught,  hy 
iDcreasing  the  heating  sorface  to  a  snffioient  extent ;  and  a 
still  greater  efficiency  could  be  realized  if  the  heating  sur- 
face were  still  Airther  enlarged  so  that  the  gases  left  the 
flues  at  a  temperatnre  lower  than  would  be  needful  if  tiie 
drvight  depended  on  the  lightness  of  the  chimney^  em- 
tents.  The  most  efBoient  boiler  would  be  one  in  whioh  the 
dranght  was  forced  by  mechanical  means,  and  the  gasee  were 
then  oooled  as  far  as  possible  by  contact  with  a  very  exten- 
sive heg^ng  sorface,  first  in  the  boiler  itself  and  then  in  a 
feed-water  heater.  None  of  the  fbrced-diaught  b<41ets  that 
have  hitherto  been  Introduoed  have  a  heating  snr&ce  so 
large  as  tomake  them  more  efficient  thaiygeod  ohimnu^ 
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draoght  boilers  (in  which  the  rate  of  eombastioD  ia  much 
■lower),  althoagh  the  heating  sarfaoe  bears  » much  Isi^r 
ratio  to  the  grate  area  than  la  asnal  with  chimney  draughts. 
127.  Most  modem  boilers  are  interoallr  fired ;  that  is  to 
say,  the  fiiniaoes  are  more  or  leas  completely 
inoloaed  within  the  boiler.  Externally  fired 
boilers  are  for  the  moat  part  mnch  less  ^cient 
than  internally  flred  boilers;  they  are,  how- 
ever, used  to  a  considerable  extent  where  ftiel 
Si  ipeidaUy  dieap  or  where  the  waste  heat  of  otiier  flimacee 


may  retain  enoagh  flexibility  to  allow  the  flue  to  expand 
and  contract  under  change  of  temperature.  To  proridfl  for 
unequal  expansion  is  one  of  the  most  important  pointB  in 
the  design  of  boilen;  when  it  is  neglected  the  ooiler  it 


B(dlen  fttr 
stationary 
•nglnes. 


TiQ.  89.— Cornish  Boiler:  longitudinal  uction. 

li  to  be  ntUiaed.  Their  nmal  fbrtn  is  that  of  a  horiiontal 
ejllnder  with  emiTex  ends ;  the  strengUi  both  of  the  main 
sh^  and  the  wAa  is  derived  from  tiielr  curvature,  and  no 
■fearing  Is  necessary.  The  heating  snrfltoe  is  entirely  ex> 
tetnal  and  is  of  very  limited  extent. 
Ia  large  stationary  boilers  the  forms  known  as  the  "  Iau- 
cashire"  (ordooble  flue)  and  the"  Cornish"  (or 
single  fine)  wm  most  common.  Figs  39  and  40 
show  In  section  a  Oomish  boiler  by  Ueasrg.  Gallo- 
way, and  Fig.  41,  a  lAnoashIre  boiler  by  the 
same  makers.  In  both  the  shell  is  a  round  hor> 
Inmtal  cylinder  with  flat  ends.  In  tiie  Cornish  boiler  there 
U  one  internal  flue,  at  the  ftont  end  of  which  is  the  ftimaoe. 
The  hot  gases  pass  through  the  flue  to  t^e  back;  they  then 
letum  to  the  front  end  by  two  external  side  flues  (A,  A, 
Ftg.  40),  and  finally  pass  to  tite  back  again  by  an  under* 


Comlsh 
and  Lan 
eashire 
boDeis. 


Fie.  40.— Comlsh  Boiler :  tiaDsrerBe  section,  showing  flues. 

Beath  fine  B.  The  arrangement  in  the  lAucashire  boiler  Is 
the  lame,  except  that  therB  ue  two  Internal  flues,  each 
with  its  own  ftimace.  The  ihell  to  made  np  of  rings  of 
riveted  plates,  larger  and  smaller  In  diameter  alternately 
to  allow  the  circumferential  seams  to  be  made  without 
bending  the  edgea.  Thefluetomadennof  a  series  of  welded 
rings,  Joined  to  eadi  other  bv  a  flanged  joint  with  a  stiflbn- 
Ing  ring.  "Riis  fimn  (rf  Joint  was  Introdaeod  by  Mr.  Adun* 
■on  to  ■tiflha  the  floe  a^nst  collapse  under  external  pree- 
■are.  Other  Joints,  designed  with  the  same  object,  are 
shown  in  Figs.  42  and  43.  The  grate  Is  made  np  of  fire- 
ban  doping  down  towurds  the  back,  where  they  terminate 
at  the  ^bridge"  of  fire-brick  (C,  Fig.  39).  Beyimd  the 
flue  to  crossed  by  a  nnmber  of  tapered  "  Galloway  "  tubes 
2>,  D,  which  Increase  the  heating  surface,  promote  circnla- 
fua  of  the  water,  and  Btifften  &e  flae.  The  end  plates  are 
atrengthened  by  gusset  stays  E,  £,  riveted  to  them  and  to 
tiie  elrcumftrence  of  the  shell  hy  means  of  angle-Irons. 
The  gnisetataya  do  not  extend  so  br  in  as  to  tbe  dreum* 
ftnmoa  of  the  floe  (Fig.  40),  in  order  that  the  end^t«« 


Fio.  41.— LaocaBhire  BoUer :  transverse  section. 

■aldeeted  to  »  tacking  action  which  indoees  leakage  at 
Joints  and  tends  to  rapture  the  plates.  For  this  r«asoa  tihe 
flue  to  attached  to  the  oolter  shell  at  the  ends  on^,  wo  that 


Flos.  42  and  4S.—  J(rinttfbrrumaoe  Tubes. 

it  may  be  fk«e  to  take  an  upward  camber  in  eonaaqoenceaf 
tite  greater  heating  of  the  upper  aide. 

MUd  steel  to  now  very  generally  osed  for  boiler  pbtts, 
being  superior  even  to  the  best  Yorkshire  iron  in  the  qwiU- 
ties  of  doctillty  and  tensile  strength.  The  following  par< 
tlculars  refer  to  the  lAncashire  holler  of  Fig?  41,  which  oisy 
be  taken  as  representative  of  a  large  nnmber  of  stationary 
beilras. 

12&  The  shell  to  28  ftet  long  and  7  feet  in  diameter,  and 
to  made  up  of  9  rings,  each  of  two  aeiai -cylin- 
drical plates.  The  shell  plate*  are  I  Inch 
thick ;  their  edges  are  planed  and  ftUlered,  and 
the  rivet  hotos  are  drilled.  The  longitBdlnal 
seams,  which  break  Joint  from  ring  to  ring, 
are  lap-joints  double-riveted ;  the  circular  aeAms  are  slagle- 
riveted.  Each  end-plate  to  a  solid  piece  of  steei  i  Inch 
tblck ;  the  fh>nt  plate  to  attached  to  the  shell  by  rivetin 


IMalbof 
Lancasbfie 

boiler. 


Fio.  44.— ADtl-Prlming  Pipe  and  Stop-Valve. 

to  an  angle  ring;  the  back  plate  to  flanged.  The  fln«  are 
each  2  foet  9i  Inches  in  diameter,  made  up  of  rings  of  stad 
I  Inch  thick;  the  longitudinal  Joints  are  vrelded  and  tho 
circular  Joints  are  flanged  and  strengthened  with  stifltalng 
rings.  The  flues  are  tapered  somewhat  at  the  back  end  to 
Aoilitate  expansion,  and  are  attached  to  the  aid  ^atas  by 
welded  anglo-rlnga.  Each  flue  oontalns  5  CteUow^  tsbes, 
tapering  from  lOl  inches  diameter  at  top  to  5}  iM^ei  it 
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bottom.  On  the  top  of  the  boUer  is  the  manhole,  covered 
with  a  c*flt-iroii  plate ;  also  a  nozxle  for  the  steam-pipe  and 
two  others  for  safety-valves.  One  of  the  aafety-valvee  is 
connected  with  a  float  so  that  it  opens  if  the  water-level  be- 
oomes  too  low.  At  tiie  bottom,  in  ftoot,  is  another  nossle 
Ibr  the  Uow-oot  tap ;  and  in  the  front  ^ate  below  the  floes 
is  another  manhole.  Feed-water  is  sopplied  b;  a  pipe 
which  enters  throngh  the  front  plate  on  one  aide,  near  the 
tc^  of  the  water,  and  extends  for  a  oonsideiable  distanoe 
along  tite  boiler,  distribating  the  water  holes  tbraogh- 
ootttielength.  A  pipe  at  the  same  level  on  the  other  side 
serves  to  collect  scam.  The  flie  doors  are  provided  witii 
sliding  shatters  by  means  of  which  the  amoont  of  air  ad- 
mitted abore  the  fire  may  be  TBgnlated.  On  the  top  of  each 
flouaee  is  fltted  afluUile  ping  whidi  melts  if  the  Aimace 
erown  beoomes  oveiheatea.  No  sepaiate  steam  dome  is 
nsed;  the  steam  is  collected  by  an  "anti-priming"  pipe 
shown  in  Fig.  44,  which  also  illnstrates  the  stop-valve  by 
which  the  duivery  of  steam  from  the  boiler  is  started  or 
stoj^>ed  at  wllL  On  the  front  plate  are  a  pair  of  glass 
gaa^tnbes  for  showing  the  water-level,  ana  a  Boardon 
nessnre-gange.  This  last  important  fitting  consists  of  a 
Dent  tabe  of  oval  section,  one  end  of  which  Is  dosed  and 
free  to  move  while  tiie  other  is  open  to  the  steam  and 
is  fl^ed.  The  preesnre  witiiin  the  tobe  tends  to  straighten 
it,  and  the  extent  to  which  this  takes  idace  is  shown  by  a 
pointer  which  travels  over  a  eiroalar  dial.  A  common 
lever  safMy-Talve  is  shown  in  Fig.  46.  In  other  fianns  the 


I  Fio.  4ft.— Lever  Sa/Uy-Valve. 

valve  is  kept  down  hr  a  weight  directly  applied  to  it,  or  by 
means  of  ^rina.  wring  saftty'Valvea  axe  liable  to  the 
objection  that  wnen  toe  viuve  opens  the  load  on  it  increases; 

to  remedy  this,  forms  have  been  proposed  in  which  the 
spring  acta  throngh  a  bent  lever  in  such  a  way  that  when 
the  Btnun  on  It  increases  the  leverage  at  which  it  acts  is 


Fra.46.-aallctway  Boiler;  Section  beyond  the  Bridge. 

rednoed.  If  the  spring  is  of  reasonaUe  lengfli,  however, 
the  oh|eotion  is  not  aerlons. 

129.  A  modiflcatioD  of  the  lAUcashire  type— the  "  Oallo- 
„  ,1  way  "boiler— is  shown  in  sectional  elevation 

oauoway  fig  i„  ^  ti,^  f^^^  are  joined  beyond 
the  bridge  into  a  single  flae,  of  the  form  shown 
in  the  flgare,  which  is  traversed  by  numerons  Gallowi^ 
tabes  and  is  also  fitted  with  water-pockets  at  its  sides. 

130:  In  otiierty^  of  boileran  extensive  heatingsnrflM» 
WHitiHihn  ^  obtained  by  the  ose  of  a  large  nnmber  of 
far  bi^en.'  through  which  the  hot  gases  pass. 

This  ooDStmction  is  aniversal  in  locomotive 
and  marine  hoUeis.  It  is  w^ted  in  some  Instances  to 
boQeiB  of  the  ordinuy  ejllnoncal  flmn  by  making  small 


tabes  take  the  place  of  that  part  of  the  flneor  flues  whieh 
lies  behind  th^  bridge,  or  by  using  small  tabes  as  channels 


Fio.  47.— VerUoal  Bdler  with 
Vertical  Water  Tubes. 


Fio.  4&— Vertical  BoUer  with 
Horlsontal  Water  Tubes. 


through  which  the  gases  return  from  hack  to  front  after 
passing  throofl^  the  main  flae.  Another  tarn  of  tabular 
boiler  is  an  externally  fired  horlioatal  cylinder  fltted  with 
tubes  which  carry  the  hot  gases  from  the  baek  to  the 

front. 

131.  Vertical  boilers  are  extensively  used  In  connection 
with  small  engines.  Examples  are  shown  in 
Fin.  47-49.  Fig.  48  is  an  ordinary  vertioal  X^STf^ 
bofler  filled  with  cross  tabes  of  the  Galloway 
type.  Fig.47(byUessr8.  Davey.Paxman  A;Oo.)isaboileT 
with  carved  water  tabes,  each  of  which  has  fitted  in  the 
top  a  loose  cap  whose  fbnctlon  is  to  deflect  the  stream  of 
water  which  oircnlates  up  th3  tabes.  Fig.  49  is  a  fimn  of 


Fio.  49.— Vertical  Bolter ;  Tubular  Form.    Fie.  60.— Field  TnbSk 

mnltitabular  boiler  by  the  same  makers,  -*n  which  the  hot 
gases  escape  at  the  side  after  passing  from  the  smoke-box 
throngh  horizontal  tubes  grouped  in  circolar  arcs.  In  all 
these  boilers  the  grate  la  at  the  foot,  and  the  fire-door  is  at 
a  mouthpieoe  in  the  side  of  the  boiler  near  the  base.  In 
othar  ftrnns  of  vertical  boiler  the  heating  sarfltoe  is  in- 
creased hy  water  tubes  (Fig.  50)  which  hang  fr«m  the  orown 
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af  the  flre-box,  dosed  at  the  lower  end  bat  fitted  Int^ally 
with  amaller  tabes  which  are  open  «t  tiie  bottom.  Water 
drcnUteB  down  the  inner  tabee  and  up  between  them  and 
the  outer.  Tabes  of  this  kind  (called  Field  tabes)  are  nsed 
in  flre-engioe  boilers  and  in  other  caaee  where  It  is  neces- 
■ary  to  get  ap  steam  with  tbe  least  povible  delay.  Vertical 
bcdien  of  lane  sin  an  BtHnetimes  used  fbr  nttlixing  the 
waste  heat  of  iron  Aimaees. 
132.  A.  great  variety  of  boilen  have  been  derigned  In 
.  which  the  firing  Is  external,  and  the  water 
S^^r*"  spaoe  consista  of  gnmps  of  tnbee  or  other  small 
S^^n,  seotions  whose  outer  •orfMSB  is  exposed  to  heat 
Boilers  (tf  this  type  are  called  MCttonal  or  tabu- 
loos  boilers,  in  dtstinctfon  to  tubular  boilers,  m*  boilers  with 
tabes  in  which  the  hot  gases  circulate.  A  successful  ex- 
ample of  ^e  tubuloos  or  sectional  tyve  is  the  Babcoch  A 
Wllfloz  water-tube  boiler,  wblcb  conuBtB  of  a  aeries  of  in* 
dined  welded  tubes  Dp  which  water  circulates,  lliese  too 
Joined  at  their  ends  by  cast-iron  oonneeting  boxes  to  one 
another  and  to  a  horizontal  dram  on  the  top  in  which  the 
mixture  of  steam  and  water  which  rises  ftom  the  tube  un- 
dcogoea  separation.  At  the  lowest  point  of  the  boiler  is 
■notiier  drum  for  the  collection  of  sediment.  Boot's  boiler 
Is  another  in  which  water  is  he^«d  by  circulating  through 
Inclined  tubes  exposed  to  the  fire ;  it  difibrs  from  the  above 
form  chiefly  in  having  the  water-level  belowthe  top  of  the 
tube.  Harrison's  boiler  Is  a  ktoup  of  smalt  globular  vessels 
of  cast-iron  Strang  like  beads  on  rods  whidi  tie  them  to* 


fire-box  is  of  copper  )  inch  thick.  It  is  nearly  lectangolu, 
with  a horlaontal  grate.  (Agrate  skiing  down  iu frost  ii 
often  preferred.)  Bound  itai  sides,  front,  and  bock  (excqit 
where  the  fire-door  interrupts)  is  a  water  space  Mont  3 
inches  wide,  which  narrows  slightly  towards  the  botfaHs. 
The  flat  aides  of  the  fire-box  are  tied  to  the  fiat  sides  of  the 
shell  by  copper  8taj<bolt^4  inches  apart  which  are  aeesnd 
by  screwing  them  Into  both  plates  and  riveting  over  the 
ends.  The  roof  of  the  fire-box  is  stiffened  by  a  nomber  of 
girders  on  the  top,  to  which  the  plates  are  secored  by  short 
bolts.  The  girders  are  themselves  hung  from  the  top  of  the 
shell  above  titem  byslinga  which  are  secured  to  angle-iroiu 
riveted  on  the  inside  of  the  shell  plates.  A  doping  bridgs 
of  fire-brick  partially  separatee  the  n[mer  part  of  the  fire- 
box from  the  lower  and  prevents  the  name  from  striking 
the  tubes  too  directly,  under  the  grate  is  an  ssbpso,  to 
which  the  supply  of  air  is  regulated  by  a  damper  in  fronk 
Tlie  fire-door  opens  inwards,  and  can  be  set  more  or  leu 
open,  to  regulate  the  amount  of  air  admitted  above  the  flie. 
On  top  of  tibe  barrel  is  a  steam-dome,  from  which  the  stean 
snpply  is  taken  through  a  pipeS  traversing  the  forwwdMrt 
of  tiie  steam  space  and  passing  down  to  the  valve^est 
through  the  smoke-box.  The  Btop-valTe  or  "  regulator"  B 
is  situated  in  the  smoke-box,  and  is  worked  by  a  rod  throagk 
the  boiler  from  the  cab  at  the  back.  Above  the  fire-box 
end  of  the  shell  are  a  pair  of  fiamsbottom  safety-vslve^V, 
y — two  valves  pressed  down  by  a  single  spring  attached  to 
the  middle  of  a  cross  bar,  which  is  prolong^  to  fiinn  a 
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Flo.  61.— Locomotive  Boiler. 

gether.  Beotional  boilers  may  be  eonstrnoted  without  diffl- 
eulty  to  bear  pressures  greatly  in  exessa  of  those  for  which 
ether  types  are  suited.  Mr.  Perkins  has  employed  a  tubu- 
loos boiler  to  deliver  st«am  at  a  pressure  of  500  lb  per 
square  ineh.'  The  Herreshof  boiler  is  a  continuoas  coil  of 
tab^  arranged  as  a  dome  over  the  fire.  Feed-water  Is 
nunped  slowly  Enough  the  coil,  and  turns  to  steam  before 
it  remea  the  end. 
133.  The  locomotive  boiler  consists  of  a  nearly  rectan- 

  gnlar  fire-box,  inclosed  above  and  on  the  sides 

flvebolleii.  ^*^>  *  cylindrical  part  called  the 
barrel  extending  horiiontally  from  the  fire-box 
to  the  front  part  of  the  loC4miotjve  and  filled  with  numer- 
ona  tubes.  Figs.  51  and  52  show  in  longitudinal  and  trans- 
verse section  a  boiler  of  the  London  and  North  Western 
Bailway,  which  may  be  taken  as  typical  of  modern  English 
pfaetioe. 

Hie  barrel  Is  ten  fbet  long  uid  a  little  more  than  4  feet 
in  diameter,  and  is  made  op  of  three  rings  of  steel  platee, 
inch  thick,  arranged  teleecopically.  ItcoDtain8l98bra8B 
tabes,  each  1|  in<^es  in  external  diameter.  The  front 
tabe-phte  in  which  the  tal>es  terminate  is  of  steel  j  inch 
thick ;  it  la  stayed  to  the  back  tube-plate  by  the  tubes 
themselves,  uid  the  upper  part  of  the  tmat  tabe-plate  is 
abo  tied     longitudinal  rods  to  the  hack  end-plate.  The 

1  Proe.  InM.  Meek.  }Sng.,lS77.  See  also  a  paper  hj  Mr.  Flannei;, 
"  On  Higb-PreBBare  Hteom  Boilers,"  Jffn.  Aoc.  JntL  C  ItfTS. 


Fia.G2. 

hand  lever  by  which  the  valves  may  be  lifted.  In  front  <rf 
the  forward  tube-plate  is  the  smoke-box,  containing  Uie 
blast-pipe  B  by  which  the  exhaust  steam  is  used  to  prodace 
a  partial  vacuum  and  so  force  adraught  through  thefbrnaob 
134.  Instead  of  stiffeDing  the  fire-box  roof  by  the  nse  rf 
girder  stays,  the  plan  is  sometimes  followed  of  staying  itdl* 
rectly  to  the  shell  above.  The  outer  sheAl  above  the  m- 
box  is  genetally  cylindrical;  but  to  &eilitate  this  meflHrf 
of  staying  it  is  sometimes  made  fiat  This  oonstructiwi  ii 
notonnsual  in  American  locomotive  boilers,  anotherfeatow 
of  which  Is  t^at  the  grate  is  made  much  larger  than  m 
English  practice,  for  tiie  purpose  of  burniog  anthiadte 
codl.  An  extreme  Instance  is  ftamlshed  by  the  Wooton 
engines  of  the  Philadelphia  and  Beading  Kailroad,  which 
bum  small  coal  of  poor  quality  in  a  fire-box  9i  feet  long  by 
8  feet  wide,  extending  over  the  trailing  wheels  of  the  en- 
gine. In  some  cases  the  fire-box  Is  divided  a  sh^g 
partition  of  plates  with  water  between,  which  crjwas  the 
fire-box  diagonally  from  ftont  to  back  and  has  In  its  cenwe 
an  opening  resembling  a  fire-door  mouthpiece  to  allow  the 

Sroducts  of  combustion  to  pass.  In  others  the  flre-bridgs 
I  supported  by  water  tobes,  and  water  tubes  are  also  uco 
as  grate-bars.  This  Is  done  rather  to  promote  drenlation 
of  thewater  thantogive  heating  surfiu«.  The  practice  of 
American  and  English  locomotive  engineeio  differs  widely 
as  regards  the  materials  of  construction.  American  sbelB 
are  of  mild  steel,  English  shells  generally  of  mild  steel  bat 
often  of  wroDght-iA>n.   In  English  practice  the  flre-bozM 
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are  of  copper  and  the  tubes  of  biaos ;  in  America  Uie  fire- 
boxes are  of  mild  ateel  and  the  tabes  of  wrought-iioD.* 

The  tooomotive  tTpe  of  txtiler  is  osed  for  stationary  ea-' 
gines  of  tbe  portable,  semi-portable,  and  semi-fixed  tTpes, 
and  also  to  a  limited  extent  for  marine  engines  in  cases 
vliere  lightness  la  of  special  advantage. 
*  13&  So  long  as  marine  engines  osra  steam  of  a  pressure 
jt^jh^  less  than  about  35  Bt  per  aqoare  inch  the  marine 
IjQjlg^  boiler  was  generally  a  box  with  fiat  sides, 
elaborately  stayed,  with  a  row  of  internal 
furnaces  near  the  bottom  opening  into  a  spacious  oombus- 
tum^chamber  inclosed  within  the  boiler  at  the  back,  and  a 
set  of  return  tubes  Intding  from  the  upper  part  of  tbe 
chamber  to  the  front  of  the  boiler,  where  the  products  of 
comboation  entered  the  aptake  and  passed  off  to  the  funnel. 
Tba  use  of  higher  pressures  has  made  this  form  entirely 
obsolete.  Tlie  uormal  marine  boiler  is  now  a  short  circular 
borixontal  cylinder  of  steel  with  fiat  ends,  with  internal 
fhmaoes  In  cylindrical  floes,  Internal  combuBtion-chamberB, 
and  return  tubes  above  flues.  In  one  variety,  called 
the  doable-eiided  bollw,  than  ue  famaoea  at  both  ends  of 
tbe  shell,  esidi  pair  leadbg  to  a  onnbuBtioa-chaniber  in  tiie 


is  one  of  a  pair,  which  lie  side  by  side  in  the  vessel,  the 
uptake  at  each  end  being  common  to  both.  Each  boiler 
Itas  a  steam-dome,  from  which  the  steam-pipe  leads  to  the 
engine ;  this  consists  of  a  small  cylindrical  vessel,  with  flat 
ends  tied  together  by  a  centeal  stay.  Short  pipes  connect 
the  dome  near  each  end  with  tbe  steam  space  of  the  main 
shetL  The  boilers  of  Figs.  58-wad  54,  which  are  by  Messrs. 
Gourlay  Brothers  of  Dundee,  work  at  a  pressure  of  165  lb 
per  square  inch  above  the  atmosphere,  and  are  used  with 
triple  expansion  engines.  The  shell  is  12^  feet  in  diameter, 
and  16i  feet  long.  The  plates  are  of  mild  steel  Ik  inches 
thick  round  the  shell  and  1  inch  in  tbe  ends.  The  tube 
plates  are  i  inch  and  Inch  thick,  and  the  corrugated 
flues  i  inch.  The  longitudinal  seams  are  treble-riveted, 
with  Inside  and  outside  covering  jdates.  The  circumfer- 
ential seams  are  lap-joints  double-riveted.  There  are  127 
tubes  at  each  end,  46  of  which  are  stay-tubes.  The  tubes 
are  of  Iron,  31  Inches  in  external  diameter.  Above  these 
are  18  longitudinal  steel  stays  2j  Inches  in  diameter.  The 
8team-di»ne  is  a  cylinder  2i  feet  in  diameter  and  6  feet 
long,  Bta^f^  by  a  central  3i-inch  rod  of  steel.  The  short 
fli«'l>ox  stays  are  also  of  steel  H  inohes  in  diameter,  of  7| 


rin.  63. 


no.  54. 


Pios.  6S,  54.— Donble-Ended  Harine  Boiler. 


Details  of 
doable- 
ended 
marine 
boUelr. 


centre  that  is  common  to  both,  or  to  sepsimte  central 
chambers  with  a  water  space  between  them. 

Figs.  63  and  54  show  with  some  completeness  a  doable- 
ended  marine  boiler  of  the  most  modem  con- 
■bnotion  for  htgb-pressnre  steam.  At  each  end 
there  are  three  ihmaoes  in  flues  made  of  welded 
oormgated  steel  plates.  The  use  of  corra gated 
plat«s  for  flues,  introduced  by  Mr.  Fox,  makes 
thin  flues  able  to  resist  collapse,  and  allows  the 
fines  to  accommodate  themselves  easily  to  changes  of  tem- 
pe  rata  re.  One  eombastion-chamber  is  common  to  each  pair 
of  ftarnaoes.  It  is  strengthened  on  the  top  by  girder  stayv 
and  CD  the  sides  by  stay-bolts  to  the  neighboring  chamber 
and  to  the  shell.  The  tubes  are  of  iron,  and  a  certain 
nmnber  of  them  are  fitted  with  nuts  so  that  they  serve  as 
SteTS  between  the  tnbe-plate  of  the  combustion-chamber 
and  the  fSront  of  the  boiler.  The  upper  part  of  the  front 
plate  Is  tied  to  the  opposite  end  of  the  boiler  by  long  stays, 
^lie  nptalces  fimo  both  ends  converge  to  the  ftinnel  base 
above  the  een^  of  the  boiler's  length.   The  boiler  shown 

■  See  a  paper  by  Mr.  Femte,  Mtn.  Proc,  TnM..  C.  E.,  ISK!. 


inches  pitch,  and  are  secured  by  nuts  and  washers  at  both 
ends.  The  central  combustion-chamber  has  a  round  and 
unstayed  roof.  The  top  of  each  side  combustion-chamber 
is  stayed  by  three  steel  girders  68  inches  X  H  inches  in 
sectioD,  secured  by  four  bolts  to  the  roof-plate  below.  A 
single-ended  marine  holler  by  tbe  same  makers  is  shown  In 
Fig.  66.  Boilers  of  this  class  are  in  some  instances  set 
athwartsbip  instead  of  longitudinally,  and  bevelled  on  the 
bottom,  at  the  back,  to  accommodate  them  to  tbe  shape  of 
the  hall.  A  modification  of  the  cylindrical  form  is  occ»> 
sionidly  used,  in  which  the  section  is  an  oval,  with  round 
top  and  bottom  and  fiat  sides.  The  combustion-chambers 
are  sometimes  made  with  rounded  tops,  which  are  tied 
to  the  back  plate  by  gnssetrstays  and  angle-irons.  In 
naval  practice  the  tabes  are  frequently  of  w.ntnie 
Muntz  metal  In  idaoe  of  iron.  Another  form  ' 
of  boiler,  used  to  a  considerable  extent  In  the  British  navy, 
is  a  long  horizontal  cylinder  with  two  internal  fUmaces 
opening  into  a  la^e  combostion-ohamber  about  the  middle 
of  the  length.  From  this  a  set  of  tnbes  dlstribated  over 
aearly  the  whole  water  space  exteod  to  the  back,  where  the 
aptake  Is  situated.  i 
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136.  The  loownotive  type  of  boiler  hw  been  sacceBBfliUy 
adAi^ed  to  marine  use  by  Mr.  TltorDycsoft  aaa 
otken,  eqwdally  for  toipedo  bo«tB.  Tbla  finrn 
gives  much  grei^  heaung  eor&oe  then  otherB 
m  pn^rtion  to  its  wdght,  and  allows,  eepe- 
etaUy  wlien  worked  witii  forced  draught,  a 
Ittrge  amount  of  power  to  be  got  from  a  small 
boiler.  It  it  probable  that,  ii  any  ftirther  rise  is  to  occur 
in  the  steam  presBore  used  io  marine  eogioes,  comparable 


Loco- 
motive 
tjpeof 
marine 
boiler. 


Fig.  9B.— Single-Ended  Marine  Boiler. 

to  that  which  has  occurred  daring  tiie  last  two  or  three 
years,  the  present  normal  marine  boiler  will  give  place  to 
a  fimn  more  nearly  resembling  the  locomotive  type. 
137.  Boilers  are  nsnally  fed  either  by  a  Ceod-^nmp  driven 
by  the  engine,  or  by  a  distinct  annliaiT  engine 
called  a  '^donkey,''  or  bv  an  injector.  The 
higetiar,  invented  by  the  late  M.  Oiiford,  and 
now  very  generally  used  on  locomotive  and 
other  boilers,  is  illustrated  in  Pig.  66.  Steam  enters  from 
the  boiler  at  A  and  blows  throngb  an  annular  orifice  B,  the 
siae  of  which  is  regulated  by  the  handle  C.  The  feed-water 
flows  in  at  D,  and  meeting  the  steam  at  B  caosei  it  to  con- 
dense. This  produces  a  vaooam  at  B,  and  oonsequentiy 
the  water  rashes  in  with  great  Telodtyi  and  rtreama  down 
through  the  combining  noasle  I,  Its  Tcdooitr  being  ang- 
mented  by  the  impact  of  steam  on  the  back  of  the  odomn. 
In  the  lower  part  of  the  noszle  E  the  stream  expands :  it 
therefore  loses  Tdocity,  and,  by  a  well-known  hydro- 
dynamie  principle,  gains  pnesnxe,  until  at  the  bottom  its 
prcisare  is  so  grwt  that  it  enters  the  bcdier  through  a 
oheok'valve  which  opens  only  in  the  dbection  of  the 
stream.  Theeecape  orifice  Fand  the  overflow  pipe  Or  allow 
the  iideetor  to  start  into  action,  by  providing  a  channel 
throogh  which  steam  and  water  mi^  csc^ie  before  tiie 
stream  aoqalrea  enough  energy  to  foriDe  its  wi^  Into  the 
boiler.  The  opening  for  admitting  water  between  D  and  B 
is  regulated  by  the  wheel  H,  like  exhrnut^tteam  n^sctor 
wortu  steam  from  the  exhaust  of  non-condensing  en- 
gineiy  instead  ot  boiler  steam.  The  steam  orifice  is  Own 
urger  in  proportion  to  thepther  parts,  and  the  steam  snpply 
more  liboaL  In  itlf'MtarHng  injedora  an  arrangement  is 
provided  by  which  overflow  will  t^e  place  tntHy  until  the 
iideetor  starts  into  action  and  then  the  openings  are  auto- 
matically adjusted  to  suit  delivery  into' the  boiler.  One 
plan  of  doing  this  is  to  make  the  combining  nozzle  nnder 
the  steam  orinoe  in  apiece  which  is  free  to  slide  in  the  outer 
tasing.  Until  ^e  injector  starts  it  lies  at  some  distance 
from  the  steam  orifice,  and  allows  free  overflow ;  bat  when 
the  vacuum  forms  it  nsee,  in  consequence  of  presBure  at  the 
base.  In  self-adjosting  injeotots  this  rise  of  the  combining 
nozzle  is  made  use  of  to  contract  the  water-way  round  the 
steam  orifice.  In  another  form  of  self-starting  injector  one 
aide  of  the  combining  nozzle  is  In  the  form  of  a  hinged 
flap,  opening  backwards  to  allow  overflow,  but  dosing  up 
when  anca  jm  is  formed  and  the  iqjector  starts  into  action? 

*  See  papers  in  Pne.  Iwt.  Xeck.  Bug-  U60^  im,mi. 


Weir's  \]/drokituier  for  lane  m^Ttn*  boilers  is  another  iffi^ 
latos  in  which  the  princ^  of  the  ii^ector  is 
made  use  of  with  the  ol^Ject  of  promoting  dr-  Jj^lS^ 
eolation  of  the  water  during  the  time  steam  is  mw. 
being  imiaed.  It  consiBta  of  aaexies  of  noidea^  with  watu^ 


Fia.  IK-Offlhid's  lofeetor. 

biMs  between  them,  throng  whidi  w^er  is  drawn  by 
nean*  of  a  central  Jet  of  steam  snpidied  tnm  a  donkey 
bdler. 

138.  In  stationary  engine  hellers  the  feed-mter  is  fte* 
qnenUy  heated  hj  the  prododa  trf  combustion 

before  these  reach  the  cnimney,  in  wliat  is  tIt-  Feed- 
toallyaoextensionoftheboileritself.  Green'i 
economizer  is  a  oontrivaooe  for  tbia  purpose,  in 
which  the  water  passes  through  tab«8  whose  onter  sorfiMe 
is  exposed  to  the  not  gsaes  and  kept  clear  of  deposited  soot 
by  ttie  oontinuons  aeaon  of  a  mechanical  scraper.  In  loco- 
motives and  other  non-condensing  engines  a  portion  of  the 
exhaust  steam  is  ft^aently  made  use  of  to  heat  the  feed- 
water.  When  an  exhaust-steam  injector  is  employed  it 
serves  the  purpose  of  a  feed-water  heater  sa  well  as  thst 
of  a  feed-pump.  Besides  increasing  the  efficiency  of  the 
boiler  by  utilizing  what  would  otherwise  be  waste  heat,  a 
feed-water  heater  has  the  advantage  that  by  rusing  the 
tempersture  of  the  water  it  removes  air,  and  also,  in  the 
case  of  hard  water,  causes  lime  wad  other  snbetancee  held 
In  solution  to  be  deposited  in  the  heater  instead  of  being 
carried  into  the  boiler,  where  they  would  form  acale.  Ii 
Weir's  feed-heater  for  marine  engines  the  tempentnie  of 
the  feed-water  U  raised  to  about  200"  Fshr.  iiy  iojeetinc 
steam  from  the  intermediate  receiver. 

139.  In  statlonaiy  and  marine  boilers  the  steam,  aftar 
leaving  the  boiler,  is  firequently  taken  through 

a  Mgwrotor,  the  ftoddon  of  which  is  to  sepaiBta  Sepaiaua; 
the  dry  steam  fhnn  partides  of  vrater  hdd  in 
suspension.   Steam  is  led  round  a  sharp  coxner,  and  tbs 
water  particles  thrown  off  by  oentriftigal  force  eollecttd 
in  a  trap  below,  from  which  they  are  dia> 
diarged  by  a  pi|ie  which  li  kept  opMi  w  Umg  steam- 
as  the  tn^  eon  taint  water,  but  ia  oiosed  by  a  l''*^ 
Talve  at  the  foot  when  the  trtp  Is  empty. 
Traps  are  also  fitted  in  many  cases  to  steam-pipes  fin-  the 
purpose  ftf  returning  condensed  water  to  the  boiler. 

140.  To  prevent  oortosion  in  hoUecs  it  la  Texy  waal  te 
introdaoe  blocks  of  ifaie  in  metdlie  oonneeUon  . 
with  the  shell.    These  are  set  in  the  water 

space,  preferably  at  places  where  oorrodon  haa  ££^1. 
been  found  specially  liable  to  ocoar.  Ilieir 
fbnction  is  to  srt  up  a  galnnie  aetion.  In  whiA  abiephj* 
the  put  of  the  nei^Te  dement,  and  is  dlasolTed  while  the 
metal  of  the  sbdl  is  kept  eledaro-positlve.  Otherwise  thoa 
woold  be  a  tendency  for  difference  of  deotrio  qnality  be- 
tween diflbrent  parts  of  the  shell  to  set  19  galvanie  aetioas 
between  the  parts  themsdves,  by  whiob  some  pasts,  Wog 
negative  to  others,  would  be  attaeked.  The  ^ne  laisis  ft* 

I  potential  of  the  whde  shdl  enoogh  to  make  all  psrii 

ipodttve. 
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141.  Allusion  has  already  been  made  to  the  system  which 

is  aniveraal  id  locomotive  boilers  of  forcing  the 
Forced  draught  by  a  blast  of  exhanst  steam  la  the 
dranght       chimney.    A  jet  of  boiler  steam  is  octiasionally 

used  iu  marine  fornacee  for  the  same  pnrpoBe; 
but  of  late  years  the  system  which  has  found  most  favor  is 
to  bos  in  the  stokehole  and  keep  the  air  in  it  at  a  prcesare 
of  from  1  to  3  inches  of  water  by  the  use  of  blowing  fans. 
This  system  has  been  applied  largely  in  naval  practice,  with 
the  remit  that  the  power  of  the  boiler  is  iDcreased  in  the 
ratio  of  abont  3  to  2,  or  even  more,  as  compared  wlt^  its 

rrer  Qnder  chimney  draaght.  The  efflcienoy  of  the  boiler 
in  general,  slightly  bat  not  very  materially  redooed. 
Ab  ordinary  marine  boiler  boms  16  to  20  lb  of  coal  per 
Ihrit  per  square  fbot  of  gntewitiiBatoraldTHght,  and  30- 
B)  or  more  with  forced  dranght.  In  torpedo-boat  boilers 
of  the  locomotive  type  the  consumption  has  in  some  cases 
been  forced  to  more  than  100  lb. 

In  Ur.  Howden's  system  of  forced  dxanght  the  stokehole 
is  open,  and  air  is  supplied  by  a  blowing  bn  to  a  Kservoir 
formed  by  inclosing ^eaahpit  and^so  to  another  reservoir 
from  which  it  gets  access  to  the  grate  above  and  throogh 
the  flre-door.  Oa  its  way  to  the  reservoir  the  air  is  heated 
by  passing  across  a  part  of  the  uptake  in  which  the  hot 
gasee  from  theftiniace  aieledthroai^  tabes.  This  method 
of  restoring  to  the  fnmace  what  wonld  otherwise  be  waste 
heat  forms  an  interesting  alternative  to  the  method  of  re- 
storing heat  to  the  boiler  by  passing  the  hot  gases  through 
a  feed-water  heater;  it  is  m  fact  an  application  to  boiler 
fomaces  of  the  regenerative  principle  alluded  to  in  chap. 

142.  Muty  appliancee  have  been  devised  for  the  mechan- 

icw  supply  of  eoal  to  boiler  fiimacee,  bat  these 
Hecbanical  have  hitherto  taken  the  place  of  hand-firing  to 
stokers.  only  a  very  limited  extent  In  Juckes's  fnr- 
nace  the  flre-bars  are  in  short  lengths,  jointed 
by  pins  to  form  a  continuous  chain  or  web,  which  rests  on 
rollers  and  is  cansed  to  travel  slowly  in  the  direction  of  the 
Aumace's  length  bypin-wheels  round  which  the  web  is  car- 
ried at  the  nront  and  back.  Coal  is  allowed  to  drop  con- 
tinually on  the  travelling  grate  fh>m  a  hopper  in  front  of 
the  ftamace.  A  more  osual  form  of  mechanical  stoker  is  a 
reciinrocating  shovel  n-ram,  supplied  from  a  coal-hopper, 
which  throws  or  pushes  a  small  quantity  of  coal  into  the 
fire  at  each  stroke.  Along  with  this  devices  are  employed 
for  making  the  grate  self-cleansing,  by  giving  alternate  nre> 
bars  a  rocking  or  sliding  motion  through  a  limited  range. 
In  Mr.  Crampton's  dust-fbel  fdmace  the  coal  is  gronnd  to 
powder  and  fed  by  rollers  into  a  pipe  from  which 
Boat  it  is  blown  into  the  furnace  by  an  air-blast. 

AmI-  The  mixture  of  fhel  and  air  is  so  intimate  that 

the  excess  of  air  required  for  dilation  is  only 
«ii«-ilfth  of  the  amount  required  for  combBstion.1  A  similar 
advantage  attends  the  use  of  gaseons  fuel,  and  of  liquid 
itael  that  is  blown  into  the  ftarnaoe  in  the  form  of  spray. 
I43l  The  n^e  of  liquid  fuel  for  boUers  has  of  late  acquired 
oonsiderable  Importance  in  connection  with  the 
Xdanld  disoovery  of  erode  petroleum,  In  large  quantity, 
ftiu-  at  Bakn  on  the  Gasman  Sea.  The  petroleum 

refuse  which  ts  left  after  distilling  paraffin  from 
the  crude  oil  forms  an  raeeedingly  cheap  fuel,  with  a  cal- 
ovifle  -value  per  lb  about  one-third  greater  than  thi^  of  coaL 
It  baa  now  superseded  coal  in  the  steamers  of  the  Chsplan, 
and  has  been  lai^ely  employed  for  looomotives  infhesouth- 
eactern  part  of  Bossia.   The  oil  is  ii^ected  in  the  form  of 
spray  near  the  foot  of  the  fire-box  by  a  steam-Jet  arranged 
in  saeh  a  way  Uiat  air  will  be  drawn  into  the  furnace  along 
with  tht  petroleum.    In  the  arrangement  for  burning 
petroleam  used  in  Bossian  locomotives  by  Mr.  T.  Urquhart 
the  flame  impinges  on  a  structure  of  flre4>rick,  built  in  ^e 
Are- box  with  namerous  openings  to  allow  the  products  of 
combastion  to  diffkise  themselves  throughout  the  com- 
bostion-ohamber.   This  guards  against  too  intense  action 
on  the  metollic  sorfiuses,  uid  at  the  same  time  serves  as  a 
lUBci  voir  of  heat  to  rekindle  tiie  flame  if  combustton  is  in- 
termittent. In  getting  up  steam  an  auxiliary  boiler  is  used 
to  eapply  the  jet."  * 

VIII.     The   DisTBiBrTioJi   op  Steam.— Valves  and 
Valve  Motions. 

144.  In  eutXy  steam-engines  the  distribution  of  ateam  was 
elfocCed  by  means  of  conical  valves,  worked  by  tappets 

>  The  methods  and  results  of  these  systems  of  forcing  draught 
are  described  In  papent  read  before  the  Instttotion  of  Naval 
Arehltects.  AprU,  im. 

t  iVtMT.  Int-Meeh.  £^..1869. 

*  See  a  psw«'  by  Mr.  T.  Urquhart,  MUt.  Pnc.  Intl.  C.  E..  is»t ; 
mXmo  Avmea^t  June  11-26,  1886. 

4  fpetroleam  Aiel  was  SBOcessAilly  employed  In  an  engine 
mnnlns  on  tbe  western  division  of  the  Fennsylvania  rallrosd 
In  June.  1«S7.— AM.  Sd.J 


from  a  rod  which  hung  from  the  beam.   The  slide-valve^ 

the  invention  of  which  in  the  form  now  known 

as  the  long  D-slide  is  credited  to  Murdoch,  an  Slide-valve. 

aasistaat  of  Wat^  came  into  general  use  with 

the  introduction  of  locomotives,  and  is  now  employed,  in 

one  or  other  of  many  forma,  in  the  great  m^ority  of  ^ginos. 

"Hie  common  or  locomotive  slide- valve  is  Illustrated  In  Fig. 
57.  The  seat,  or  sorftce  on  wfaioh  the  valve  slides,  is  a  plane 


!  Fio.  67.— Common  Sllde-Valve. 

I 

,  Burtaee  fimned  on  or  fixed  to  the  side  of  the  i^linder,  with 
I  three  porta  or  openings,  whidi  extend  across  the  greater 


Pto.  68.— Eccentric.  • 

part  of  the  cylinder's  width.  The  central  opening  is  the 
exhaust-port  through  which  the  steam  escapes ;  the  others, 
or  steam  ^orts,  which  axe  narrower,  lead  to  the  two  ends 
of  the  cylinder  respectively.  The  valve  is  a  box-shaped 
cover  which  slides  over  the  seat,  and  the  whole  is  inclosed 
in  a  chamber  called  the  valve-chest,  to  which  steam  from 
the  boiler  is  admitted.  When  the  valve  moves  a  snfficient 
distanoe  to  either  side  of  the  central  position,  steam  enters 
one  end  of  the  cylinder  from  the  valve-chest  and  esoapas 
ftom  the  other  end  of  the  cylinder  throngh  the  cavity  of 
the  valve  into  the  exhanst-port.  The  valve  is  generally 
moved  by  an  eccentric  on  the  engine-shaft  (Fig.  58)j  whitm 
is  meehnically  equivalent  to  a  cnuik  whose  nidioa  is  equal 
to  the  eccentricity,  or  distuioe  of  O,  the  centre  oM3ie  shaft, 
from  P,  the  centre  of  the  eccentric  sheave.  The  sheave  is 
encircled  by  a  strap  forming  the  end  of  the  eccentric  rod, 
and  the  rod  is  connected  by  a  pin-joint  to  the  valve-rod, 
which  comes  out  of  the  valve-cheet 
through  a  steam-tight  stufflng-lmx. 
The  eccentric  rod  is  generally  so  long 
that  the  motion  of  tbe  valve  is  sen- 
sibl  y  t^e  same  as  that  which  it  would 
receive  were  the  rod  infinitely  long. 
Thus  if  a  circle  (Fig.  69)  be  drawn 
to  represent  the  path  of  the  eccentric 
centre  during  a  revolution  of  the 
engine,  and  a  perpendicular  PM  be 
drawn  from  any  point  P  on  a  diame- 
ter, AB,  the  distance  CH  Is  the  displacement  of  the  valve 
from  its  middle  position  at  the  time  when  the  eccentric 
centre  is  at  P.   AB  is  the  whole  travel  of  the  valve. 

145.  If  the  valve  when  in  its  middle  position  did  not  over- 
lap the  steam  ports  (Fig.  60),  any  movement  to 
the  right  or  tne  left  would  admit  steam,  and  Lap  and 
the  admission  would  continue  until  the  valve  leaA. 
had  returned  to  its  middle  position,  or,  in  other 
words,  for  half  a  revolution  of  the  engine.  Such  a  valve 
would  not  serve  for  expansive  Working,  and  as  regards  the 
relative  position  of  the  crank  and  eccentric  it  would  have 
to  be  set  BO  that  its  middle  poeit^oD  coincided  with  the  ex- 
treme position  of  the  piston ;  In  other  words,  the  eecentrie 
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radius  would  make  a  right  angle  with  tlie  crank.  Expan- 
aive  workiog,  however,  become  powibie  when  we  give  the 
vftlve  what  is  called  *'  lap,"  hy  nukiog  it  pn^ect  over  the 


Fio.  60.-811de-ValTe 
without  Lap. 


Fio.  61.— Slide-Valve 
with  Lap. 


Fig.  82. 


edges  of  the  steam  porta,  aa  in  Fig.  61,  where  o  ia  tlio  "  out- 
side lap"  and  i  is  the  inside  lap."  Admlaslon  of  ateam 
(to  either  side)  then  begins  only  wheu  the  diBplaeement  of 
^e  valve  from  its  middle  position  exceeds  the  atnoant  of  the 
oatside  lap,  and  continues  only  until  the  valve  has  returned 
to  the  same  distance  from  its  middle  position.  Further, 
exhaust  begins  only  when  the  valve  has  moved  past  the 
niiddle  hy  a  distanoe  equal  to  i,  and  coatinnee  until  the 
valve  has  again  returned  to  a  distance  i  from  its  middle 
poaition.  Thus  on  the  diagram  of  the  eooentric's  travel 
(Fig.  SB)  we  find,  by  setting  off  o  and  •  on  tiie  two  sides  of 
the  centre,  the  positions  a,  b,  e, 
and  d  of  the  eccentric  radius 
at  which  the  four  events  of 
admission,  cut-off,  release,  add 
compression  occur  for  one  side 
of  the  piston.  As  to  the  other 
aide  of  the  piston,  it  is  only 
necessary  to  set  off  o  to  the 
right  and  i  to  the  left  of  the 
centre,  but  for  the  sake  of 
cleameas  we  may  confine  our 
attention  to  one  of  the  two 
sideB.  Of  the  whole  revoln- 
Uon,  the  part  from  a  to  ft  is 
the  arc  of  steam  admission, 
from  ft  to  e  is  the  axe  of  ezpanston,  from  a  to  d  the  arc  of 
exhausti  moA  from  d  to  a  the  are  of  compnnlaL  Tho  rala< 
tion  of  these,  however,  to  the  piston^  motion  is  stUl  nnde- 
llned.  If  the  eccentric  were  set  in  advance  of  the  crank  by 
an  angle  equal  to  AO,  the  opening  of  the  valve  would  be 
coiDcident  with  the  beginning  of  the  piston's  stroke.  It  la, 
however,  deeirable,  in  order  to  allow  the  ateam  ftoe  entry, 
that  the  valve  be  already  some  way  open  when  the  pisttm 
stroke  b^ins,  and  thus  the  eccentric  may  be  set  to  Iwve  a 
position  Ga'  at  the  b^inning  ol'  the  stroke.  In  that  case 
the  valve  is  open  at  the  beginning  of  the  stroke  to  the 
extent  of  mm',  which  is  odled  the  "  lead."  The  amount  by 
which  the  angle  between  Ca'  (the  eccentric)  and  CA  (the 
crank)  exceeds  a  right  angle  is  called  the  angiUar  advanct, 
this  being  the  angle  by  whieh  the  eccentric  is  set  In  advance 
of  the  position  it  would  occupy  if  the  primitive  arrangement 
without  lap  were  adopted.  The  quantitiea  lap,  lead,  and 
angular  advance  {$)  are  connected  by  tb^  equation. 

outside  lap  -f-  lead  =  half  travel  X  cos  *. 

An  effect  of  lead  is  to  cause  prsadmistitm,  that  is  to  say, 
admission  before  tho  end  of  the  back  stroke, 
which,  together  with  the  compression  of  steam 
tadtog  ttie  ^"       cylinder  when  the  exhanst  port 

diMrlDutlon  closes,  produces  the-  mechanical  effect  of 
of  steam.  "cushioning,"  to  which  reference  has  already 
been  made.  To  examine  the  distribution  of 
steam  throughout  the  piston'a  stroke,  wo  may  now  draw  a 
circle  to  represent  the  path  of  the  crank  pin  (Fig,  63,  where 


nocting-rod,  we  find  the  position  of  the  piston  at  which 
admission  occurs  during  the  back  stroke,  also  q  and  r,  the 
position  at  cot-off  uid  release,  during  the  staAe  which 
takes  place  in  ^e  direction  of  the  arrow,  and  *,  the  point 
at  which  compression  begins.  It  is  obviously  unnecessary 
to  draw  the  two  circles  of  Figs.  69  and  63  separately ;  the 
single  diagram  'Fig.  64)  contains  the  solution  of  the  steam 
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distribution  with  a  slide-valve,  whose  laps,  travel,  and 
angular  advance  are  known,  the  same  circle  serving,  on  two 
scwea,  to  show  the  motion  of  tite  crank  and  of  the  eccentric. 

146.  A  method  of  repreeenting  graphically  the  rehitiom 
of  valve  and  piston  motion,  sometimes  conve- 
nient in  dealing  with  valve-gears  of  a  more  Oval 
complex  charaeter  tiutn  tiie  singte  eccentric  is  dlagnuu. 
to  set  off  the  velvet  and  the  Alton's  simnlta- 
neous  displacement  at  right  angles  to  each  other,  as  in  Fig. 
66,  the  valve's  motion  htang  exaggerated  by  using  a  ooaner 
scale  for  It  than  fiir  that  of  the  piston,  "nie  rsaolt  li  an 
oval  carve,  from  which  the  eventa  Id  the  steam  dlrtribaifcin 
are  determined  hf  dtawln|-  lines  AB  and  CO)  paialM  to  die 
piston's  path  and  distant  from  It  by  the  amount  of  the  oat- 
side and  Joslde  lap  respectively.  Then  s,  i,  «,  and  d,  and 
^e  corresponding  points,  jp,  q,  r,  and  «  determine  the  fSimr 


FIO.  88. 

the  dotted  lines  have  been  added  to  show  the  assumed 
oonflguration  of  piston,  connecting-rod,  and  crankl  and 
transfer  to  it  from  the  former  diagram  the  angular  pgeitions, 
a,h,  e,  and  d.  at  which  the  four  events  ocntr.  To  facilitate 
this  toansfer  the  diagrams  of  eccentric  path  and  of  crank- 

£ln  path  may  by  a  suitable  choice  of  scales  be  drawn  of  the 
tme  actual  size.  Then  by  projecting  these  points  on  a 
diameter  which  reprceents  the  piston's  path,  by  circular 
am  drawn  with  a  radius  equal  to  the  length  of  the  ran-  j 


BTOuta  as  in  former  dlagraihs.  Fig.  65  shows  at  a  ^ame 
the  amount  of  steam-opeotng  at  any  part  of  the  period  of 
admission.  AX  is  the  lead.  The  evento  tat  the  mrar  Mit 
of  the  piston  are  determined  1^  drawing  AB  above  and 
CD  below  the  middle  line. 

147.  The  graphic  constniction  most  usually  employed  in 
slide-valve  inveatigatioBs  is  the  Ingenioos  dia- 
gram  pobliahed  by  Dr.  Q.  Zeuner  in  the  CMt-  mSSS^ 
inamieur  In  1856.^  On  the  Une  AB  (FTg,  66), 
which  representa  the  travel  of  the  valve,  let  a  pair  of  drelce 
(called  valve-circles)  be  drawn,  each 
with  diameter  equal  to  the  half  tnrnL 
A  ladiua  vector  CP,  drawn  in  the 
direction  tiC  tiie  eooentric  at  tmj 
stent,  is  cut  by  one  of  the  cirdea  at 
Q,  60  that  OQ  repteeentB  the  corie- 
qtmiding  dia^aoement  of  the  Talvc 
ftxHD  Ita  middle  poattlon.  Ihat  this 
is  BO  will  be  seen  1^  drawing  PM  (na 
In  fig.  58)  and  Jolnhig  QB,  iriien  it 
is  obvious  that  CQ^CM,  whicb  Is 
t^e  d  isplaoement  of  the  valve.  The  line  AB  with  the  eirelea 
on  it  may  now  be  turned  back  through  an  an|^e  of  80"  +  • 
(«  being  the  angular  advance),  so  that  the  valve-clfdcB  take 
the  poeition  shown  to  a  larger  scale  In  Fig.  67.  This  makes 
the  direction  of  CQ  (the  eccentric)  coincide  on  the  paper 
with  the  simultaneous  direction  of  the  crank,  and  henee  to 
find  the  displacement  of  the  valve  at  any  position  of  the 
crank  we  have  only  to  draw  OQ  in  Fig.  67  parallel  to  the 
cnuk,  when  CQ  representa  the  dis|dacement  of  the  Talre 
to  the  scale  on  which  the  diameter  of  each  valve  circle 
represents  the  half-travel  of  the  valve.  CQi  Is  the  vmlve 
displacement  at  the  beginning  of  the  stroke  shown  by  tha 
arrow.  Draw  circular  arcs  «6  and  ed  with  C  as  oentre  and 
with  radii  equal  to  the  outaide  lap  o  and  the  intfde  lap  t 
respectively.  Ca  is  the  position  of  the  crank  at  which  fn- 
admission  occurs.  The  lead  Is  s^Qi.  'Rm  gnaieat  afeawa 
opening  is  siB.   The  cntmff  oeeorswhen  the  oraak  has  tha 

)  Zenner,  TVeoKsr  on  Valve  Oean,  transL  by  H.  MQUer,  ISML 
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dlnotion  O.  Ce  is  the  position  of  the  enuik  at  release,  and 
Cd  Burks  U>e  end  of  the  exbaaat. 

148.  In  tbiB  dlagnm  tadti  drawn  frtm  C  mark  the  angu- 
lar podMons  of  the  eramk,  and  their  interoBpta  1^  the  valve 


no.  V.-Esmwi^  SUde-Talve  Dlagiain. 


dndoi  Manolne  the  eorrasponding  di^laeement  of  the 
valm  ItiemaliiBtoflnd  tiie  oorreepon£ng  displacement 
«f  &«  pfaton.  Ear  tills  Zenner  empkvn  a  soppfeotentBiT 
graphic  oonstanotion,  shown  in  Fig.  0B.  Here  oft  or  o'j' 
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represents  the  omneoting  rod,  and  be  or  b'e  the  (rank. 
With  oentre  c  and  zadina  ae  a  ^rde  op  is  drawn,  and  with 
centre  h  and  radius  ai  another  oircl©  aq.  Then  for  any 
positlcm  of  the  crank,  as  the  intereept  pq  between  the 
circles  is  easUv  seen  to  he  eqoal  to  oa',  and  is  therefore  the 
distftnoe  by  which  the  piston  has  moved  from  its  eztr«ne 
positioo  »t  Uie  beginning  of  the  stroke.  Id  pntctdoe  this 
diagmn  is  combined  with  that  of  Fig.  67,  by  ^wing  both 
abont  the  same  oentre  and  osing  dilierent  scales  for  valve 
aad  piston  teavel.  A  radios  vector  drawn  {mm  the  centre 
paJsUel  to  the  crank  In  any  position  then  shows  the  valve's 
displsoeiBent  from  the  valve's  middle  podtion  the  inter- 
cept C9Q  of  Fig.  67,  and  tiia  jdston^  dbplBOemeBt  from  the 
be^nniiig  of  the  piston^  motkm  by  toe  intueept  pq  of 

Pig.  ea 

149.  In  all  the  flgnres  which  have  been  sketched  the 
evmto  refer  to  the  front  end  of  the  cylinder,  that  is  the 
end  nearest  to  the  crank  (see  Fig.  63).  To  determine  the 
evMits  of  steam  dlstribotion  at  the  back  end,  the  lap  circles 
shown  by  dotted  lines  in  Fig.  67  most  also  be  drawn,  Ca' 
being  the  outside  lap  for  the  back  end,  and  Cc'  the  inside 
bp.  These  laps  are  n<^  neoesaarlly  eqoal  to  those  at  the 
otLer  end  of  the  valve.  From  Fig.  66  it  Is  obvlotis  that, 
especially  with  a  short  ctnmeoting-rod,  the  ent^  and  re- 
lease ooenr  earlier  and  the  compression  later  at  the  Aront 
than  at  the  back  end  If  tiie  laps  are  equal,  and  a  more 
qymmateical  steam  distribution  can  be  produced  by  making 
the  Inride  Jiv  greater  and  the  outside  lap  less  on  the  aide 
which  loads  to  the  front  end  of  the  t^Under.  On  the  oUier 
hand,  an  nnsymmetiioal  distribution  may  be  desirable,  as 
in  a  vertical  engine,  where  the  weight  of  the  piston  assists 
thp  steam  during  the  down-stroke  and  rtsiflts  it  during  tiie 


up-strcke,  and  this  may  be  secured  by  a  suitable  Inequality 
in  the  laps. 

150.  By  varying  the  ntlo  of  the  laps  o  and  i  to  the  travel 
of  the  valve,  we  produce  effects  on  the  steam  distribatien 
which  wre  readily  traced  in  the  oval  diagram  of 
Fig.  eSoT  in  the  other  fignres.  BedactioQ  of  travel 
(which  is  equivalent  to  increase  of  botli  o  and  t  j 
gives  later  preadmission,  earlier  cat-off,  later  re- 
lease, and  earlier  compression ;  the  ratios  of  expan- 
sion and  of  compression  are  both  increased.  The 
^ect  of  a  change  in  the  angular  advance  Is  more 
eadly  seen  by  reference  to  Zeuner's  diagram,  which 
shows  Uiat  to  increase  #  accelerates  all  the  events 
and  canaes  a  slight  increase  in  the  ratio  of  ezpaA- 
flion. 

161.  In  designing  a  slide-valve  the  breadth  of 
the  steam  porta  in  the  direction  of  the  valve's 
motion  is  determined  with  reference  to  the  vol- 
ume of  the  exhaust  steam  to  be  discharged  in  a 
given  time,  the  area  of  the  ports  being  generally 
such  that  the  mean  velocity  or  the  steam  daring 
discbarge  is  lees  than  100  feet  per  second.  The 
travel  is  made  great  enough  to  keep  tbe  cylinder 
port  fliUy  open  during  the  greater  part  of  the  ex- 
haust; for  Uiis  purpose  It  is  2i  or  3  times  tiie 
breadth  of  the  stoam  port.  To  fooilitate  the  exit 
of  steam  the  inside  lap  is  always  small,  and  is  often 
wanting  or  even  negative.  During  admission/  the 
steam  ^irt  Is  rarely  quite  nnoovered,  especially  if 
die  outside  lap  islaige  and  tiie  travel  moderate. 
Large  travel  has  the  advantage  of  giving  freer 
ingress  and  ^ress  of  steam,  with  more  sharply- 
denned  cutoff,  compression,  and  release,  bat  this 
advwitage  is  secured  at  the  cost  at  more  wotfc 
spent  in  moving  the  valve  and  more  wear  of  t^e 
faces.  To  lessen  the  necessary  travel  without 
rednoing  the  area  of  steam  ports,  double-  and 
even  troble-ported  valves  are  often  need.  An  ex- 
ample of  a  douUe-nuted  valve  Is  shown  in  Elg.  8B.  Fig. 
4B  shows  the  Tri&  valve,  an  ingenious  device  tat  the 
nme  pnipoae. 


Revenal 
of  moU<m 
wlthsUde- 
valve. 
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168.  The  eooentric  must  stand  In  advance  of  the  crank 
^  the  angle  90°  +  *>  as  in  Fig.  70,  where  CK  Is 
the  etank.  snd  CE  ^e  corresponding  position 
of  the  eooentric  when      engine  is  running  In 
the  direotion  of  the  arrow  a.   To  set  the  engine 
in  gear  to  ran  in  the  opposite  direction  (ft)  it  is 
only  neoeesary  to  shift  the  eccentric  into  the  position  CE', 
^      when  it  will  still  be  W°  +  •  in  advance  of 
/        the  crank.   In  the  older  engines  this  re- 
/         venal  was  effected  by  temporarily  disen- 
\          gacing  the  eccentrio-rod  from  the  valve- 
xoa,  working  the  valve  by  hand  until  the 
m,  ^        crank  turned  back  through  an  angle  equal 
to  EGE',  tbe  eccentric  meanwhile  remain- 
ing at  rest,  and  then  re-engaging  the  gear.   The  eccentric 
sheave,  instead  of  being  keyed  to  the  shaft,  was  driven  by 
a  stop  fixed  to  the  sh^t,  wbich  abutted  on  one  or  other  m 
two  shoulders  projecting  from  the  sheave.   In  some  modem 
forms  of  reversing  gear  means  are  provided  for  tomiug  the 
eccentric  ronnd  on  the  shsuft,  but  the  arrangement  known 
as  the  link-motion  is  now  the  most  usual  gear  in  locomotlTo, 
marine,  winding,  and  other  engines  which  reqnire  to  be 
often  and  easily  reversed. 

163.  In  the  link-motion  two  eccentricb  are  used,  and  the 
ends  of  ^elr  rods  are  connected  by  a  liokn  In 
Steidtenson's  link-motion— 4he  earliest  and  still 
the  most  osefal  fbnn— the  link  is  a  slotted  bar 
or  pair  of  bars  carved  to  the  same  radius  as  the 
eccentric  rods  (Fig.  71),  and  capable  of  being 
shifted  up  or  down  by  a  susponsion  rod.  "nie  valve-rod 
ends  in  a  block  which  slides  within  the  link,  and  when  th« 
link  is  placed  so  that  this  block  is  nearly  In  line  with  the 
forward  eccentric  rod  (B,  Fig.  71}  the  valve  moves  in  nearly 
the  same  way  as  if  it  were  driven  directly  by  a  single 
eccentric.   Tnls  is  the  position  of  "fall  fbrwftrd  gear.".  In 
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« fbll  bMkward  gear,"  od  (he  other  hand,  the  link  is  palled 
ap  nutil  the  block  is  in  neu-ly  a  line  with  the  backward 
eoOBnteio  rod  B'.  The  Unk-motlon  thua  gives  a  read; 
I  of  reversing  the  engine,— bat  it  does  more  than  this. 


Fie.  71.— fitephenion'i  Link-Hotfon. 


tntting  ttia  link  in  an  intermediate  poaition  the  valve 
reoeiTM  a  motion  nearlv  the  same  as  that  which  would  be 
giT«A  by  ftn  eeeemferie  of  ihorter  ladfos  and  of  greater  an- 


Fio.  92.-Oooeb's  Unk-UoMon. 

galar  advanech  and  the  sAofe  is  to  give  a  distribution  of 
■team  In  wUea  the  eat-off  ii  earlier  Hian  In  flUJ  ttu,  and 
ttie  ezpanaion  and  oompresalon  ue  gnator.  In  mid  gear 


Fn.  n-^llan**  link-lMlon. 


tiie  steam  dlstribntion  It  ■ooh  that  scaroelv  any  work  is 
done  In  tbeoylinder.  "HiB  movement  of  the  link  isefifaoted 
br  a  band  lever,  or  1^  a  eerew,  or  (in  large  englMS}  by  an 


rie.7i. 

aoxillazy  steam-englDe,  A  nsnal  arrangement  of  hand 
lever,  sketched  in  Fig.  71,  has  given  rise  to  the  pluase 
"  notching  up,"  to  describe  the  setting  of  Uie  link  to  give 
a  greater  d^^ree  of  expansion. 

154.  In  Oooch's  link-motion  (Fig.  73)  the  link  is  not 
moved  up  in  shiftlDg  from  forward  to  backward 
Ik's       gear,  bota  radins  rod  between  the  valve-rod  and 
uie  link  (which  is  curved  to  mlt  tbla  xadlos 
rod)  Is  raised  or  lowered  a  plan  which  has  the 


advantue  that  the  lead  is  the  lame  In  all  geats.  In  Allan's 
motion  (Fig.  73)  the  change  of  gear  is  effected  Aihn>i 
partly  bv  shifting  the  link  and  partly  by  shift-  ^uu* 
tng  a  radius  rod,  and  the  link  is  straight. 

165.  Tlie  movement  of  a  valve  driven  by  a  link- 
motion  mi^  be  very  fttlly  and  ezaotly 
analysed  by  drawing  with  the  aid  of  a  Q™J*^io- 
template  the  positions  of  the  centre  line  unvtlSS^ 
of  the  link  corr^ponding  to  a  nnmberof 
snceeasive  positions  of  the  crank.   Thus,  in  Fig.  74, 
-    two  circular  arcs  passing  through  ewid    are  dtawn 
with  E  and  £'  as  centres  and  ^e  eccentric  rods  an 
radii.   These  are  loci  of  two  known  points  of  the  link, 
uid  A  third  JoeoA  is  the  circle  a  in  wnicb  tiie  point  of 
suspension  most  lie.   By  placing  on  the  paper  a  tem- 
plate of  the  link,  with  Utese  three  points  marked  aa 
It,  the  position  6f  the  link  is  readily  fixmd,  and 
repeating  the  process  for  other  positions  of  the 
eooentelcB  a  diagram  of  positions  (FIk.  71)  fs  drawn 
for  the  assigned  state  (tf  the  gear.  A  line  AB  dxawa 
aoToaa  this  diagram  in  the  path  of  the  valve's  travel 
determines  the  displacements  of  the  valve,  aod  enaUis 
the  oval  diagram  to  be  drawn  (as  in  Fig.  66),  which  it 
shown  to  a  Iwger  scale  in  another  part  of  Fig.  71.  The  ex- 
ample refers  to  Stephenson's  link-motion  in  neatiy  ftaU  for- 
ward gear;  with  obvious  modification  the  same  method 
may  he  used  in  the  analysis  of  Oooch's  or  Allan's  motion. 
The  same  diagram  determines  the  amount  of  slotting  or 
sliding  motion  of  the  block  in  the  link.  In  a  well-desisted 
gear  uils  sliding  is  reduced  to  a  minimum  for  that  position 
of  the  gear  in  which  the  engine  runs  most  usoally.  In  ma- 
rine engines  the  aoBpenaion'rod  Is  generally  conaeeted  to 
the  link  at  tiie  end  of  the  link  next  the  forward  eoeeatrte, 
to  rednoe  this  sliding  when  the  engine  is  in  forward  gmr. 
A  less  laborious,  bnt  leas  accurate,  aolDtion  of  llnk-minoa 
problems  is  readied  by  the  use  of  what  la  called 
the  equivalent  aeoentiio— an  Imaglnaiy  eeoen-  Bqah^iiit 
trio,  which  would  give  the  valve  nearly  tiie  eeeeotno. 
same  motion  as  It  gets  from  the  Joint  action  of 
the  actual  eccentrics.  The  following  role  for  finding  the 
equivalent  eccentric,  in  any  state  of  gear,  b  doe 
to  Hr.  BFEarlane  Oray : 


FlO.  76. 


Oonneot  tlie  eoeentrie  eaatres  ■  and     (Fig.  Tt>) 
by  a  drealar  am  whose  mdliiB=B 

EE'  X  iMigHicf  aeoentrtorod. 

Then,  if  tiie  block  is  at  any  point  B,  take  EF  sndt  that 
EF  :  EE'  :  ;  sB  :  m'.  CF  then  represents  the  eqnlvalent 
eccentric  both  in  zadlw  and  in  angnlu  position.  If  fha 


v-l- 

■ 

Fra.  76.— Hsekwoith's  Valve-Qear. 


rods  of  the  link-motion  are  croesed  Instead  of  open,- 
arrangement  seldom  used,— the  arc  EFE'  is  to  be  drawn 
oonvex  towards  C 
156.  Many  fonns  of  gear  for  reversing  and  fbr  varytac 
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«xf>iiBk»  Ixftve  beea  derised  with  the  old«ot  of  esci^iing 
ttie  on  of  two  oooentrioi.  and  of  obteinlna  » 
i^oie  perfoot  dtotribiiHoii  of  stMun  tiun  Out 
link-motion  oao  tMta  be  made  to  glTO.  Huk- 
worth'8 geu>,  thepuent of sevenJ others, hu s 
single  eeoentrlc  E  (Fig.  70}  oivosite  the  onnk, 
with  an  eeeentrie-Tod  SX^  whose  mean  position 
IsMrpnidlealartothetnTalitftheTalTe.  lie 
Tod  ends  in  a  Uook  Q,  which  didfla  OB  a  fixed  tauUned  gaide- 
har  or  link,  and  the  Talve-iod  feedvea  ita  motion  thnogh 
a  omiiestlng  tod  ftom  an  intannedlato  pcdnt  P  ttf  tbe  eeoen- 


Olhsrm- 
gean. 

Hsek- 
wwtb's. 


of  leToisiDg  with  a  commoo  sUde-TaWe,  whloh  la  ued  in 
steam  steering  engines*  and  some  others,  is  to  sopply  steam 
to  what  was  (oafiDn  levenal)  tiie  exhaust  side  <a  the  'nlv^ 
and  connect  the  exhaost  to  what  was  the  steam  aide.  This 
is  done  by  means  ot  a  separate  reversing  valve  throngh 
whloh  the  steam  and  exhaust  pipee  pass. 

1S7.  When  the  distHbsUon  d  steam  is  effected  bj  Hie 
sUde-valve  alone  the  am  of  the  crank's  motion 
daring  which  CMnpresiion  oeenrs  is  equal  to  the 
are  during  which  expansion  oeenrs,  and  for  this 
reason  the  slide-valve  wonid  give  an  exoessive 
amount  of  oompresBion  if  it  were  made  to  6at 
off  the  supply  of  steam  earlier  than  aboat  half-ctroke. 
HenoOf  where  au  early  cut-off  is  wanted  it  is  neosMiy 


Separata 
ezpaiF 
slon 
valTcs. 


IM.  77.— Bremmtfs  m  ItorttaM's  TsIto  Pear. 

trie-rod,  the  locos  of  whloh  Is  an  ellipse.  To  reverse  the 
gear  the  guide-bar  is  tilted  over  to  Uie  position  shown  by 
tike  dotted  lloes,  and  intermediatje  inoUnations  give  various 
isgiBBB  ef  eipauaion  without  altering  the  lead.  The  steam 
dfatrlbnHen  b  excellent,  and  the  eut-off  is  sharper  thaoln 
the  OBual  link-motion,  but  an  ol^eetlon  to  the  gear  is  the 

„          ,     wear  of  the  elldiog-block  ud  galde.  In 

'  Biemme's  or  Uarsball's  form  this  oltjection  is 
^if^^       obviated  with  some  loss  of  symmetey  in  the 

valve's  motion  b7  oonsbainlng  the  miotion  of 
the  point  not  by  a  slidhig-gside,  but  a  suspension-link, 
which  makes  the  path  of  Q  a  cirenlar  arc  instead  of  a 
fltnlglit  line;  to  reveiae  the  gear  the  centre  of  saspensioa 
B  of  this  link  la  thrown  over  to  the  position  B'  (Fig.  77).  In 
the  example  sketched  Pis  beyond  Q,  but  P  may  be  between 
Q  and  the  crank  (as  in  Fig.  76),  in  which  case  the  eoeentrie 

is  set  at  180°  ftom  the  amk.  This  gear  haa 
Joy's.  been  applied  in  a  number  of  marine  engines. 

In  Joy's  gear)  which  is  extensively  used  in  loco- 
motives, no  eooentric  is  required  ;  and  the  rod  oorxespond- 
Ing  to  Uie  eooentric  rod  In  Hockwortb's  gear  receives  ita 
ou^oa  from  a  point  In  the  connecting  rod  by  the  linkage 
■hawu  In  Fig.  TO,  and  is  either  snipendedf  aa  in  MamhaU's 


FM.  n— XMagiam  of  JOfs  Valv^Oear, 

flmn,  by  *  rod  whose  suspension  centre  B  is  thrown  over 
to  reveise  the  motion,  or  constrained,  as  in  Hackworth's,  by 
a  slot-^nide  jthma  inclination  is  reversed.  Fig.  7B  shows 
J(qr>agearaaainiIiedtoaloei«DoMTe.  Aslo^snldeElaused, 
and  it  la  ourved  to  allow  for  tiie  obliquity  <x  the  valve  oon- 
neeting-rod  AG.  0  is  the  crank-pin,  B  the  P^fton  path, 
and  D  a  fixed  centre.  The  reversing  gears  of  Walaouert, 
Brown,  and  Eitson  also  dispense  with  eoeentries,  and  are 
closely  related  to  the  Invennon  of  Haekworth,'  A  method 

1  Heferslng  geani  of  thlstype  ara  leasrally  tanned  radial 
A  dlieumion  <tf  Mr.  J<v^  and  oweranaognnenta  wUl  be 


Fio,  79.— Joy's  Oear  ta  applied  to  a  Locomotive. 

either  to  uae  an  entirely  diflbrent  means  of  regulating  the 
dtetrlhation  ef  iteam  or  to  mpplement  the  slide-valTe  br 
another  valve, — called  an  expanrton-valve,  osnally  driven 
br  a  separate  eooentrie.— whose  flinctlou  is  to  effect  th^  cut* 
off  the  other  events  being  determined  as  nsual  by  tiie  slide- 
valve.  Such  expansion-valves  belong  genonlly  to  one  or 
ottier  of  two  types.  Intme  theexpanslon-valTe  catattf  the 

■?.  rn 


FN.  SOL 


Fro.  8L 


SQpplr  of  rtem  to  the  eheet  in  which  the  main  vain 
worka.  Thla  may  be  done  by  a  disk  or  donUe-beat  valve 

(2  163),  aa  in  the  Proell  gear  mentioned  in  3  176  below,  or 
oj  a  slide-valve  woridng  on  a  fixed  aeat  (mmished  with 
one  or  more  porta),  which  ficoma  the  back  ot  ride  of  Uie 
mi^  valvB-okeaL    Talvea  oS  this  last  typa  axe  Ufuidlr 


Fro.  to. 

made  in  the  "  gridiron  "  or  many-ported  form  to  eomblne 
large  ateam-openlng  with  small  travel.  Ezpanslon-valvea 
working  In  a  fixed  seat  mav  be  arranged  so  that  the  porta 
are  eitiieT  ftally  open  (fig.  80)  or  dosed  (Fig.  81)  when  the 
valve  ia  In  ita  middle  peeition.  In  the  latter  eaae  the  ex- 
panrion-nlve  eeoratrifl  la  set  in  line  with    opposite  ta  tin 


Fro.  8fc— Expaaalon-Valva  on  back  of  Main  Sllde-TalTCw 

crank,  if  the  engine  is  to  run  in  either  direction  with  tlia 
same  gado  of  expansion.  Cutoff  then  ocouia  at  P,  Fig, 
8B^  when  the  shaft  haa  tamed  through  an  anrie#fk«m  tiia 
beginning    the  abiAe.  Tha  expaoaion  valve  Tei^ena  at 

ftnndinA«e:JM.]Mk.AM,U8lk  lfcKlrl[.Mr.DijeaPQBgla^ 
and  others  havededgned  Itums  whWh  mota  or  lass  reaambia 
thcsB  mentioned  m  ue  Uat. 
a  Ave:  JML  Mtek.  Jhy:,  tan; 


Digitized  by 


Google 


528 


STEAM-ENGINE. 


[VALTB, 


7  \ 

< 

TiQ.  U. 

Q,  aod  the  slide-valve  most  therefore  have  enoafth  Up  to 
cut  oS  earlier  than  180** — f  from  the  beginning  of  the 
Mroke,  in  order  to  prevent  a  Beoond  admission  of  steam  to 
the  oylinder.  In  Uie  valve  of  Fig.  80  the  expansion  eocen- 
trio  is  set  at  right  angles  to  the  crank,  if  the  action  is  to  be 
the  same  ia  both  dizeotiaas.  If  not,  these  angles  l>e 
deviated  fk«m»  and  in  tiiis  »  more  rapid  t»v<el  at  the 
instantof  eat-off  m&r  be  Becareaf»r  one  direction  of  nmalng. 

168.  The  other  and  mach  commoner  ^pe  Ot  expuuioB- 
valve  ia  one  sliding  on  the  back  of  the  lubin  slide-valve, 
which  is  provided  with  through 
ports  which  the  expaoaioQ-valve 
dpens  and  closes.  Fig.  83  shom 
one  form  of  this  type.  Here  the 
reealtant  relative  motion  of  the 
expansion-valve  and  main-valve 
has  to  be  considered.  If  r«  and 
n  (Fig.  84)  are  tiie  eccentrics 
working  the  midn  and  expansion 
valves  respectively,  then  GB 
drawn  equal  and  parallel  to  HE 
is  the  rentiant  ocoentric  which 
determines  the  motion  of  the  expansion- valve  relatively  to 
the  main-valve.  Cut-off  occurs  at  Q,  when  the  shaft  has 
tamed  through  an  angle  4^  which  brings  the  resultant 
eoeentric  into  the  direction  OQ  and  makes  the  relative  dis- 
placement of  the  two  valvee  equal  to  the  distance  I.  An- 
other form  of  this  valve  (corresponding  to  Fig.  81)  outs  off 
steam  at  the  inside  edges  of  the  expansion-slides. 

ISO.  Expansion-valves  faroish  a  convenient  means  of 
tmying  the  expansion,  which  may  be  done  by 
Variation  altering  their  lap,  travel,  or  angalar  advance, 
of  col-off.  Alteration  of  lap,  or  rather  of  the  distance  I  in 
the  fignres,  is  often  effected  1^  having  the 
expansion-valve  in  two  parte  (as  in  Fig.  83)Hid  holding 
them  on  one  rod  by  right-  and  left-handed  screvrs  respec- 
tively; by  taming  the  valve-rod  the  parts  are  made  to 
approach  or  recede  from  each  other.  In  large  valvee  the 
aqjOBtment  is  more  conveniently  made  by  vuying  the 
travel  of  theSralve,  which  is  done  by  connecting  it  to  Its 
eccentric  through  a  link  which  serves  ss  a  lever  of  variable 
length. 

laa  To  relieve  the  preesure  of  the  valve  on  the  seat, 

large  slide-valves  ue  geneially  fitted  with  a 
Belief-  steam-tight  ring,  which  exolades  steam  fhnn 
rings.  thegreater  part  of  the  back  of  the  valve.  The 

ring  fits  steam-tight  into  a  recess  in  the  cover 
of  the  8 team -chest,  and  is  pressed  by  sinringg  against  the 
back  of  the  valve,  which  is  planed  smoo^  ^ 
to  slide  under  the  ring.  Fig.  85  shows  a 
relief  ring  of  this  kind  fitted  on  the  back 
of  a  large  double-ported  slide-valve  for  a 
marine  engine.  Another  plan  is  to  fit  the 
ring  into  a  KoesB  on  the  back  of  the  ^ve, 
and  let  it  slide  on  the  inside  of  the  steam- 
chest  cover.  Steam  is  thus  excluded  from 
the  space  within  the  ring,  any  steam  that 
leaks  in  being  allowed  to  escape  to  the  oon- 
denser  (or  to  the  intermediate  receiver 
when  the  arrangement  is  fitted  to  the  high- 
pressure  cylinder  of  a  compound  engine). 
A  flexible  diaphragm  has  also  been  used 
instead  of  a  recess,  to  hold  the  ring.. 

16L  The  nressnre  of  valves  on  cylinder 
fitces  Is  still  more  completely  obviated  by 
making  the  back  of  the  valve  similar  to  its 
&ce,  and  caosing  the  back  to  slide  in  con- 
tact with  the  valve-chest  cover,  which  has 
rceesoen  correqwnding  to  the  cylinder  ports, 
"niifl  arrangement  is  most  perfectly  carried 
out  in  the  piston  slide-valvee  now  very  largely  used  In  the 

high-pressure  cylinders  of  marine  engines. 
Piston  The  piston  slide-valve  may  be  described  as  a 
■lide-  slide-valve  in  which  the  valve  face  is  curved  to 
valve.         fonn  ^  complete  cylinder,  round  whose  whole 

circnmfereace  the  ports  extend.  Th^  pistons 
are  packed  like  ordinary  cylinder  pistons  by  metallic  rings, 
and  the  ports  are  crossed  here  and  there  by  diagonal  bars 
to  keep  the  rings  from  eprinfcing  ont  as  the  valve  moves 
over  them.  Figs.  86  and  87  show  two  forms  of  piston  valve 
designed  by  Ur.  Kirk  for  the  supply  of  high-pressore  steam 
to  large  marine  engines.  P,  P  are  the  <7linder  ports  in 
each, 

■  Fig.  85  illastrates  an  arrangement  common  in  all  heavy 
Balance-  slide-valves  whose  travel  is  vertical — the  bal- 
plBtQn.  ance-piOon,  which  is  pressed  np  by  steam  on  its 
lower  side  and  so  equilibrates  the  weight  of  the 
valve,  valve-rod,  and  connected  ports  of  the  mechanism. 

162.  The  slide-valve  sometimee  takes  the  form  of  a  disk 
revolving  or  oscillating  ou  a  fixed  seat,  and  sometimes  of  a 


Fia.6B. 


rooking  «yliiidei  (Fig.  88).  This  last  kind  of  sliding  motioa 
is  very  naiial  In  atationaxT  wginee  fitted  with  the  Ogtlia 
gear,  which  will  be  dee^oed  in  the  next  chapter,  hi  wUch 


7io.  80.— Piston  SUde-Valve.      Fis.  87.-PlBton  SUde-Vslvt 

case  fonr  distinct  rocking  slides  are  commonly  employed  to 
effect  the  steam  distribation,  one  giving  adminion  and 
one  giving  ex  bans t  at  each  end  of  the  cylinder  (see  Fig. 
127). 

163.  In  many  Btatioiiary  engines  Hfi  or  duk  valves  in 

used,  worked  by  tappets,  cams,  or  eccentrios.  „ 
Lift  valvee  are  generally  of  the  Cornish  or  ^-J'SSSS" 
dooble-beat  type  (Fig.  89),  in  which  eanilibrium  ™^ 
is  seoored  by  the  ose  of  two  oonlou  ftees  which  open  or 


Fig.  88.— Rocking  Bllde- 
Valve. 


Fig.  e».-Double-BeatUft- 
Valve. 


close  together.  In  Cornish  pumping  enginea,  which  retmn 
the  single  action  of  Watf  s  early  engine,  three  donble-beat 
valves  are  used,  as  steam-valve,  eqnilibrinm-valve,  and  ex- 
haust-valve respectively.  These  are  dosed  by  tappets  on  a 
rod  moving  with  the  beam,  bnt  are  opened  by  mean*  of  a 
device  called  a  cataract,  which  acts  as  follows :  The  cataiaet 
IB  a  small  pump  with  a  weighted  plunger,  dig-  . 
charging  fiuid  through  a  stop-coCK  which  can  Jj^r^ 
be  adjusted  by  hand  when  it  is  desired  to  alter 
the  speed  of  the  engine.  The  weighted  plunger  is  raised  hj^ 
a  rod  from  the  bwn,  but  is  free  in  its  descent,  so  that  it 
comes  down  at  a  rate  depending  on  the  extent  to  yrhich  the 
stop-cock  is  opened.  When  it  comes  down  a  certain  way  it 
opens  the  steam  and  exhaust  nlves,  by  liberating  catcnea 
which  hold  them  closed  ;  the  "  out-door  "  stroke  then  begin* 
and  admission  continnes  until  the  steam -valve  is  closed:  this 
is  done  directiy  by  the  motion  of  the  beam,  which  also,  at  i 
later  point  in  the  stroke,  cloees  tiie  exhaust.  Then  the 
equilibrium-valve  ia  opened,  and  the  "  in-door  "  stroke  takes 
place,  during  which  the  plunger  of  the  cataract  is  raised. 
When  it  is  completed,  the  pistcm  pauses  until  tlie  oatatact 
cansea  the  steam-valve  to  open  and  the  next  "ont-door*' 
stroke  begins.  By  applying  a  cataract  to  the  eqnilibrian- 
vol  ve  also,  a  pause  is  introduced  at  thej^nd  of  the  *' ont-door  " 
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rtroke.  FMses  have  the  advaatage  of  giving  the  pamp 
time  to  fill  aad  of  allowing  the  pamp-valvM  to  settle  fn 
theifl  se»ts  without  shock. 

IX.  GOTBaKINO. 

164.  To  makeanengiaeraneteadilyanalmoatoODtinaoas 
u  ,  proecM  of  adjustment  most  go  on,  by  which 

the  amount  of  woik  done  by  the  steam  in  the 
ragnikUDg.  QyjjQ^^  jg  adapted  to  the  amount  of  external 
work  demanded  of  the  engine.  Even  in  cases  where  the 
demand  for  work  Is  sendbly  nniCgnn,  Auctliatious  in  boiler- 
iramre  itiU  malce  Tegidatkm  neeeaBsry.  Generally  the 
ptoecBB  of  gOTemment  i^ms  at  regularity  of  speed ;  ooca- 
slonally,  however,  it  is  some  other  condition  of  running  that 
is  maintained  constant,  as  when  an  engine  driyliig  a 
djnamo-eleetrlo  nuehine  is  goremed  by  an  eleetrio  zegnlfr* 
tor  to  give  a  constant  difluenoe  of  potential  between  the 
brushes. 

The  ordinary  methods  of  regulating  are  either  (a)  to  alter 
the  preaeure  at  which  steam  is  admitted  by  opening  or  cloe> 
ing  more  or  leas  a  thxottle-Talve  between  the  bcdler  and  the 
engine  or  (b)  to  alter  the  Tolnme  of  steam  admitted  to  the 
eyliuder  by  varying  the  point  of  cot-ofiC  The  former  plan 
was  introdnced  hy  Watt  and  is  still  common,  especially  in 
nnaU  engines,  from  the  point  of  view  at  heat  economy  it 
is  wutokil,  sinee  the  proeess  of  throttling  is  essentially 
irrevcBBlble,  but  this  o^ection  is  to  ame  extent  lessened 
by  the  fiftct  that  the  wire-drawing  of  steam  dries  or  super- 
heats it,  and  consequently  reduces  the  oondensatioD  which 
it  solTeTB  oo  oomiug  into  contact  with  the  chilled  cylinder 
walla.  On  the  other  hand,  to  hasten  Ote  cut-off  involves  a 
gain  rather  tiian  a  loss  of  efficiency  unless  the  ratio  of  ex- 
paiBion  is  already  vety  great.  The  second  plan  of  regulat- 
ing to  much  to  be  preferred,  eroedally  when  the  engine  is 
sul^eet  to  large  variations  of  load,  and  is  very  generally 
followed  iu  stationary  engines  of  the  larger  type*. 

165.  Within  certain  limits  regulation  by  either  plan  can 
rt».MA.  ^  eflbcted  by  hand,  but  for  the  ilner  adjnst- 
^"H""^  ment  of  speed  some  form  of  antomatio  governor 
^!j^ort,    ^  necessary.  G^wed  govemoTS  are  commonly 

ofthecmfr^/vffiutype:  apairof  msBses  revtdv- 
ing  ^ut  a  ^ndle  which  is  driven  by  the  engine  are  kept 


#M.  91.— Loaded  Oovemor.  Fio,  92.— Spring  Governor  (Tangye). 


from  flying  out  by  a  certoin  controlling  force.  When  an 
toereMB  of  speed  occurs  this  controlling  force  is  no  longer 
wbSn  to  keep  the  masses  revolving  in  theft  former  path ;  they 
move  oat  until  the  controlling  force  Is  sufficiently  inoreased, 
■ad  ia  utoving  out  they  act  on  the  refcolator  of  the  engine, 
whid^  may  ho  a  throUle-valve  or  some  form  of  automatic 
•xpaHBitm  gear.  In  the  conical  pendalum  governor  of 
Watt  (Vig.  90)  the  revolving  masses  are  balls  attached  to  a 
vertical  spindle  by  links,  and  the  controlling  force  is  for- 
nUied  br  the  weight  of  the  balls,  which,  in  leoeding  from 
the  spixiole,  are  obliged  to  rise.  When  the  speed  exceeds  or 
ABb  abort  of  Its  nonnal  value  they  move  out  or  in,  and  so 
gaSma  or  lower  a  collar  G  which  is  in  connection  by  a  lever 
with  thethrottte-valva.  ThesoBpension-linksinaiybehnng 
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from  a  cross-bar  (Figs.  94,  96)  instead  of  being  pivoted  in 
the  axis  of  the  spindle. 

166.  In  a  modified  form  of  Watt's  governor,  known  as 
Porter's,  or  the  loaded  govemw,  a  supplemen- 
tary oontndli&g  fbroe  is  given  by  plaoing  a 

weight  on  the  sUding  collar  (Fig.  91).  This  is  Ko^*™"- 

3|nivalent  to  increasing  the  weigkt  of  the  balls  without 
toring  tiielr  nmm.  Xu  other  govemois  the  controlling 
force  is  wholly  or  partijrpzodDced  by  spriuoB.  Fig.  92  shows 
a  governor  by  Ueasts.  Tangye  In  which  ttie  baUs  are  con- 
trolled partiy  by  tlieir  own  weight  and  partiy  1^  a  spring, 
the  tMwion  of  which  ii  regnlwtea  by  turning  the  cap  A. 

167.  In  wbi^ver  way  the  revolving  masses  are  controlled, 
the  oontrolling  force  may  be  treated  as  a  force       „  _ 

F  acting  on  each  baU  in  the  direction  of  the  ^'T^ 
radius  towards  the  axis  of  reva'ntion.  Then,  »o"e^ 
if  M  be  the  mass  of  the  ball,  «  the  pumber  of 
revolutions  per  second,  and  r  the  radius  ot  the  ball's  path, 
the  governor  will  revol  ve  in  equilibrium  when  F  »  4a*iA>  M 
(in  absoloto  units),  or 


Mr 

In  order  that  tite  oenfignratioo  of  tiie  governor  should  be 
stable,  F  must  ineicase  more     „  .... 
rapidly  than  r.  as  the  balls  fJ®P 
moveSotwaids.   lo  titesim-  of-^blllty. 
pie  conical  pendulum  governor,  any  of  tiie 
three  forma  shown  in  Fig.  93,  M,  and  96^ 
where  the  balls  have  no  load 
to  raise  but  their  own  weight, 
the  controUing  force  P  is  the 
resultant  of  T,  the  tension  In  the  link, 
and  Mtr,  the  weight  of  the  baU  (Fig.  96). 
Let  the  height  of  the  pendulum,  that  is, 
tiie  dlitaaoe  above  the  plane  <^  the  balis  of  toe  point 


F10.9S. 


Fifl.M. 


Fio.  96. 


FlO.96. 


where  the  suspendlng-link,  or  the  link  produced,  cats  th« 
axil,  be  called  k.  Then  FiUf  ::r:&.  Hence 

Any  change  of  n  tends  to  produce  a  change  of  k,  and.  If 
the  governor  itself  and  the  regulating  mechanism  attaohed 
to  it  were  free  f^rom  fHction,  only  one  powtion  of  the  gover- 
nor would  be  possible  for  any  one  value  of  a.  It  is  obvious 
that  neither  this  governor  uot  any  other  ttable  governor 
maintains  a  atricUy  constant  ^leed  in  the  engine  which  it 
controls.  If  the  boiler  preasore  or  the  demand  for  work  is 
changed,  a  oolain  amount  of  permanent  displacement  of 
the  bolls  is  oeceBsary  to  alter  the  steam  supply,  and  the  ballB 
can  retain  their  displaced  poaitlou  only  by  virtae  of  a  per- 
manent change  iu  theq>eed.  The  maximum  range  of  speed 
depends  on  that  amount  of  change  of  n  which 
suffioes  to  alter  the  configuration  of  the  gover-  SenalbtUtj. 
nor  from  the  position  which  ^vee  no  steam- 
snpply  to  the  position  which  gives  fbll  steam-supply;  and 
the  governor  is  said  to  be  sensitiva  if  this  range  laasmall 
fhbctionofa. 

168.  If  the  governor  is  loaded,  let  M'  be  tfae  amount  of 
the  load  per  ball,  and  q  the  velocity  ratio  of  Loaded 
the  veitiwl  movement  of  the  load  to  the  ver-  gravity 
ti<^  movement  of  the  hall.  Then  oHV  is  the  governor, 
equivalent  increase  in  the  weight  of  each  ball. 
The  effect  of  the  load  is  to  increase  the  controlling  force  P 
ttmn'iigr[hto{H-\-qt/l')grlh,anA  the  speed  at  which  the  gov- 
ernor  most  now  torn,  to  maintain  any  assigned  height  k,  ia 


Tbo  speed  of  the  loaded  governor  must  therefbre  be  greutor 
than  tiiat  of  an  nnloaded  governor  of  the  same  height  in 

the  ratio  v'fM-f  ?M')**» 

The  senelbility  is  then  tfae  same  as  that  of  an  nnloaded 
governor  of  the  same  height  \  but  the  loaded 
governor  has  an  important  advantage  in  an-  Power, 
other  respect— namefy,  its  pmerm  eapabUity  of 
overeomlng  frlctioou  xeiManoe  to  a  ahungeof  oonflgnn^ 
tkn.  This  quality  in  a  governor  I*  inereasea~wlieneTer  ttie 
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aontralUnx  force  F  is  increased,  whether  hj  the  ■ddition  of 
ft  load  or  br  the  ase  of  eprings. 

For,  let  f  be  the  frictional  reaifltanoe  to  be  OTercome  per 
ball,  reaolved  m  «  force  resisting  the  displaoenieiit  of  each 
ball  in  the  direction  of  the  radios  r.  Then,  if  ■  be  the 
speed  normal  to  any  configoration,  this  speed  most  ehange 
1^  a  certain  amonnt  aa  before  friction  is  overcome  and  the 
■balls  b^n  to  be  displaced.  The  coDtrolling  force  is  now 
F-h/ when  the  b^ls  are  moringoatward8,aiid  F — /when 
the  balls  are  moving  inwards.  Hence 


n+An 


F+f 
Mr  ' 


Genanl 
Bolntim; 
giaphic 
method. 


Fie.S7. 


Kr 

From  tills,  if  da  be  small  compared  with  a,  we  hare  Amim 

=JWF, 

Thns,  when  a  given  amount  of  Motional  resistance  is  to 
be  overcome  before  the  governor  can  act,  the  limits  within 
wbich  this  (Hotion  allows  the  speed  to  vary  are  less  the 
greater  is  the  oontrolUng  foioe  F.  A  loaded  governor  Is 
more  powerfbl  in  this  respect  than  an  unloaded  govwnor 
of  the  same  oonfignzation  in  the  proportion  in  which  F  is 
greater — namely,  as  H-f-gH'  istoH.  *A  loaded  governor 
Btay  therefore  have  mnoh  lighter  revolving  massca  witiiont 
loss  either  of  sensibility  or  of  power. 
169.  The  same  reenlta  are  applicable  to  governors  in 
which  the  controlling  force  is  supplied  by 
springs  as  well  ss  by  gravity,  or  by  springs 
alone.  To  find  tiip  eontlgoration  wbion  the 
governor  will  ammo  at  any  partionlar  i^eed, 
or  the  speed  eorresponding  to  a  parHcnlar  eon- 
flgnratloo,  it  is  only  necessary  to  determine  the  whole  em- 
trolling  force  F  per  ball  actug  along  the  ndins  towards 
the  axis  for  various  vaines  of  r.  Let  a  carve  aft  (Fig.  97)  be 
drawn  showing  the  telatioii  of  Fto  r.  At 
any  assizned  vahie  of  r  set  Dp  an  ordinate 
Q(5=4>%*rU.  Join  Oa  The  point  e,  in 
whioh  OC  cnta  the  cnrve,  determines  the 
▼aloe  of  r  at  which  the  tialU  will  revolve 
at  the  assigned  wpMd  a.  Or,  if  that  is 
given,  and  the  valoe  of  a  Is  to  be  foond, 
the  line  Oe  prodoced  will  determine  G, 
and  then  a>  =  QCV4>r*rl[.  The  sensibiUty 
of  the  governor  is  determined  by  taking 
points  a  and  (  oorreapcndlag  to  ftul  ateam 
and  no  steam  respeotively,  and  drawing 
Unea  throngh  them  to  determine  the  corresponding  vaines 
of  QA  and  QB.'  When  the  frlctional  reeistanoe  /  is  Known, 
an  additional  pair  of  cnrvea  drawn  above  and  below  ab, 
wltti  ordtnateaF-f-/andF — /reqieotlvdy,  serve  to  ^ow 
the  additional  variations  in  meed  which  are  caosed  hf  fHo- 
tion.  The  govemco-  is  stable  thronghont  its  whole  range 
when  the  carve  aft  has  a  steeper  gndient  than  any  line 
drawn  fVom  O  to  meet  it. 
im  By  HOT  It  U  evident  that,  If,  when  the  balls  are  dis- 
^aced,  the  controlling  force  F  changes  propor- 
Isoohron-  tionately  to  the  ladlns  r,  the  speed  is  otmstant. 
Ism.  In  other  words,  the  eqnillbriam  of  the  gov- 

ernor la  then  neatral :  It  can  revolve  in  eqni- 
llbriam at  one,  and  only  at  one,  speed.  At  this  speed  it  as- 
soraea,  indillbrently,  any  one  of  its  pcesible  ocmilgnimtions. 
The  slightest  variation  of  speed  drives  It  to  the  extremity 
of  Its  range;  hence  its  sensibility  Is  indefinitely  great,  finoh 
a  governor  is  called  i»oAronou».  A  gravity  governor  is  iso- 
chronons  when  &  is  constant  for  all  positionB  of  the  balls 
(since  HOC  y^glk).  This  will  be  the  case  if  the  balls  are  con- 
strained to  move  in  a  parabolic  path 
(Fig.  96),  it  being  a  property  of 
the  parabola  that  the  sabnonnafQlf, 
which  is  A,  is  constant.  A  nsefbl  ap- 
proximation to  the  same  condition, 
throngh  a  limited  range,  is  secnred 
in  Farcot's  igovemor  by  the  device 
of  hanging  the  balls  by  crossed  links 
ftom  the  distant  ends  of  a  T  piece 
(Fig.  95).  If  each  centre  of  sospen- 
sion  were  at  the  centre  of  corv^nn 
of  a  parabolic  arc  whioh  coincided 
with  the  actoal  circnlar  locos  of  the  halls  at  the  position  of 
normal  speed,  the  governor  would  l>e  sensibly  IsoGhTOnonB 
at  that  speed  ;  by  taking  the  oentres  of  suspension  rather 
nearer  the  axis,  a  suitable  margin  of  stability  is  secnred, 
but  the  governor  is  still  nearly  enough  isochronous  to  be 
exceedlni^y  sensitive.'   Where  springs  famish  the  oon- 

1  See  a  paper  byUr.  W.  BartaMU,  "On  Qovemiiuc  Engines  Iff 
Bmtatinc  the  Expansion,"  IVoftJMJIteft  AwTK^ 
•^alsoapaperbyHr.J.Head.Aroe.MLrKdL  Aw:,U71. 


trolling  farce,  an  approach  to  isochronism  oan  be  seeued  by 
adjusting  the  initial  tension  of  the  springs,  and  thia  forau 
a  convenient  means  of  regulating  tiie  sensibility.  Tbm, 
in  Mr.  Harfcudl's  apparatus  (Fig.  99),  where  the  balliDMn 


Flo.  W.— Bartneirs  Governor. 

In  a  niarir  beriaontal  dlncUon,  and  gravity  has  littie  to  ds 
wUh  the  oMitnl,  the  gAvemor  can  be  made  iaochronoos  by 
aenwing  down  Uie  sfwing,  so  that  the  initial  force  exeitn 
by  the  qpiing  is  to  Iti  ioereaso  by  dispiaeement  4^  the  bsUi 
as  the  initdaf  radios  of  the  balW  path  Is  to  tha  isersaw  «f 
radios  by  displacement.  When  the  Initial  foiee  la  inansses 
heyimd  this  the  govemwheeomes  unstable.  Im  Kg.97ths 
condition  of  isodnronism  is  secured  when  tha  line  akooia- 
oides  with  a  «tiai|^t  Une  thro«|^  O. 

171.  In  piaotioe  »  BDvanor  eaa  be  abMdntely  techio- 
Boaa.  It  is  IndlspenflolAe  to  leave  a  small  mar- 
gin of  stablli^  for  the  sake  of  preventing  vio-  HontiDt. 
lent  change  in  the  supply  of  steam,  especially 
when  there  is  mndi  fncti<mal  resistance  to  be  overoiMne  by 
the  governor,  or  when  the  influence  of  tlie  governor  tikai 
mum  time  to  be  felt  by  the  engine.  An  orer^enritive  gov- 
ermn-  Is  liable  to&U  into  a  state  ^  oscillation  called  kmliM 
When  an  alteration  of  speed  b««ins  to  be  felt,  however  readily 
the  governor  alters  its  form,  tiie  engino*B  reaponse  is  numflr 
lees  delayed.  If  the  governor  acts  by  closing  a  tiintfla- 
valve,  the  engine  has  still  a  capacious  'nJve-chest  on  ^ish 
to  draw  (br  ateam.  If  it  acts  by  changing  the  cut-oC  it* 
opportoni^  is  passed  if  the  cutoff  haa  already  occorrfd, 
and  the  control  only  begins  with  the  next  strtAe.  Tliia  lag- 
ging of  eflbct  is  specially  folt  in  compound  engines,  wheis 
that  portion  of  uie  steam  which  is  already  In  the  engiae 
contlnuea  to  do  its  work  fur  nearly  a  whole  revolntioD  sftsr 
passing  bqnmd  tlie  governor's  oMitrtd.  reaolt  of  thii 

storage  of  energy  in  an  engine  whooe  governor  is  too 
isocbronoas  is  that,  whenever  the  dema&d  for  power  m* 
denly  falls,  the  speed  rises  so  much  as  to  force  the  govemer 
into  a  pooition  of  over-control,  such  that  the  anpply  of  itcaK 
is  no  longer  adequate  to  meet  even  the  rednoed  demaod  fiir 
power.  Then  the  speed  slaci:ens,  and  the  same  kind  of  ex- 
cessive r^:ulbtion  is  ropeated  in  the  opposite  dlrectioa.  k 
state  of  forced  oscillation  is  oonseqaently  set  np.  TheeA<t 
is  aggravated  by  the  monentam  which  tho  governor  balk 
aeqnire  in  being  dlindaeed,  and  also,  to  »  very  great  degn^ 
by  the  Metlon  of  the  governor  and  the  regnutting  medh 
anlsm.  Hunting  is  to  be  avoided  by  giving  the  goveniara 
lUr  degree  of  stability,  by  reducing  an  ikr  as  posriUe  tha 
statte  Motional  resisninoea,  and  by  httrodneing  a  mem 
reaistmce  to  the  di^laoMoent  at  the  governor,  whicbpre- 
vents  the  displacement  from  occurring  too  snddenly,  With* 
out  affecting  the  ultimate  position  of  eqnilibrium.  Fto 
this  parpose  many  governors  an  ftimlshed 
with  a  dasi  je*,  whioh  is  an  hydranllc  or  pneo-  IlBib.pat 
matie  brake,  consisting  of  a  piston  eonnected 
to  the  governor,  working  loosely  In  a  cylinder  which  is 
filled  with  oil  or  with  air. 

178.  In  BMne  high-qieed  engines  the  governor  baDi  or 
blooka  imdve  in  a  veraeal  plane,  abont  a  htninoirtal  ad^ 
and  tiie  aontnd  k  fivwi  woolly  by  apriiiss.  Am  exaqlt 
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it  itunrn  in  Fig.  KK^  wbieh  ia  thegOTernor  of  the  Anoing- 
ton  Mid  Sima  eDgise  refemd  to  ui  {  197  below.  Another 


Fia.  100,— OoTemor  of  Analngtoii  dk  Sims  Sngine. 

OTH—p'*  i>  ftunished  br  the  goremor  of  Brottkerhood'f  en- 
fine (laos,  Fig.  188). 


gear  tbe  1m  of  the  vsIto  is  altered ;  in  others  the  gorernor 
acts  hj  shlmng  the  expansioa-valTe  eooentolc  toiumI  m  iti 
shaft,  and  so  cAaogiog  ita  angalar  advaaoe. 

174.  la  large  atationarT-  eogisee  the  most  osnal  plan  of 
aatontatlcallj  regulating  the  expansion  is  to 
enipl07  some  form  of  trip-gear,  tbe  earliest  ^^r" 
tepe  9t  which  was  Inttodnoed  In  1848  by  O.  H. 
OorUBS*of  ProTfdence,  U.S.  In  the  Corliss  STStem  tbe  valTeo 
wblcb  admit  steam  are  distinct  from  the  ezhatut-vnlTes. 
The  latter  are  opened  and  closed  bj  a  reciprocating  i^boe 
which  takes  its  motion  from  an  eccentric.  The  former  are 
opened  by  a  reciprocating  piece,  hot  are  closed  by  springing 
bock  when  released  by  a  trip-  or  trigger-action.  The  trip 
occars  earlier  or  later  in  tbe  piston's  stroke  according  to  tiie 
position  of  the  governor.  The  admiasIon-valTe  is  opened 
by  the  reciprocating  piece  with  equal  rapidit7  whether  the 
cut-off  is  going  to  be  early  or  late.  It  remains  wide  open 
durins  tbe  admission,  and  then,  when  the  trip-action  comes 
into  play,  it  closee  snddenly.  The  indicator  diagram  of  a 
Oarlifli  engine  conseqnenUy  has  a  nearly  horisontal  admis- 
Bion-Une  and  a  sharply  defined  cnt-off.  Generally  the 
valves  of  Oorllss  engines  are  cylindrioal  plates  turning  in 
hollow  cylindrical  seats  which  extend  across  tbe  width  of 
the  OTlinder.  Often,  however,  the  admission-valves  are  of 
the  disk  or  donble-beat  typo,  and  spring  into  their  seats 
when  the  trlp^gear  aets.  Many  forma  of  Oorlias  gear  have 
been  Invented  by  Ooriiaa  himself  and  by  otiieta.  One  of 


Flo.  lOL— Oorll«  Engine,  with  SpMioer  Inglla  Trip-Gear. 


ITS.  The  tbrottle-valve,  as  Introdnoed  by  Watt,  was  origi- 
nally  a  disk  taming  on  a  transverse  axis  acroaa 
the  centre  of  the  steam-pipe.   It  Is  now  naually 
m  donUe-beat  valve  ( Fig.  80)  or  a  piston-valve. 
When  regolattm  la  ellbeted  by  varying  the  ent-off,  and  an 
coEpanslon  valve  of  tbe  slide-valve  type  Is  used,  the  gover- 
nor gener^y  acts  by  changing  tbe  travel  of  the  valve. 
Fig.  00  illuattates  a  common  mode  of  doing  this,  by  giving 
the  expansion-valve  Its  motion  from  an  eooentrio-rod 
through  a  link,  tbe  throw  of  which  Is  varied  by  tbe  dis- 
placement of  th«  governor  balls.  In  Fig,  100,  the  governor 
acta  on  the  main  slide-valve  of  the  engine  (there 
^2^^">    being  no  aepatato  ezpansion-valTe),  uid  the 
displacement  of  the  revolving  mannrin  Bf,  U 
changes  both  the  throw  and  the  angular 
advance  of  tbe  eccentric,  thereby  prodncing  a  change  In  the 
stoam  supply  similar  to  that  produced  by  '^notehing  np"  a 
link^iotion.   The  eccentricity  B  Is  altered  by  tbe  relative 
dlaidaoement  of  two  parts  C,  D  into  which  the  eccentric 


these,  the  Spencer  Inglia*  trip-gear,  by  Heasta.  Hick,  Har- 

nvea  &  Co.,  is  shown  in  Pigs.  101  and  102.  A  wrist-plate 
bich  toms  on  a  pin  on  the  outside  of  the  cylinder, 
receives  a  motion  of  osdllation  from  an  eooenttlc  It  opens 
the  cylindrical  rocklng-valve  B  by  palling  tbe  link  C, 
which  consists  of  two  parts,  connected  to  each  other  by  a 
pair  of  spring  dips,  a,  a.  Between  the  clips  there  is  a  rock- 
ing-cam  0,  and  as  the  link  is  pulled  down  this  cam  |daoes 
Itself  more  and  more  athwart  the  link,  ontil  at  a  certain 
point  it  forces  the  clips  open.  Then  the  upper  part  of  tiie 
link  springs  back  and  allows  the  valve  B  to  close  by  the 
action  of  a  spring  In  the  dash-po^  D.  When  the  wrist-plate 
makes  its  retnm  stroke  tbe  clips  re-engage  the  upper  por- 
tion of  tbe  link  C,  and  things  are  ready  for  tbe  next  stroke. 
The  rocking-cam  b  has  its  position  controlled  by  tbe  governor 
through  the  link  E  in  snob  a  way  that  when  the  speed  of 
the  engine  increases  it  stands  more  athwart  the  link  C,  and 
thotefioe  caoaea  the  clips  to  be  released  at  an  earltor  point 


*  Proe.  Alt  JfecA.  Sng.,  1868. 


iheave  is  divided.  In  other  forms  of  aotomatteexpanskm- 

1  roeorn  Henrr  (1817-8»,  Inventor,  born  In  Washington  Od.,K,Y.,  educated  In  a  near  aeademv,  settled  Im 
UU,  and  dlod  tbeie.  He  bntlt  the  neat  engine  used  In  working  the  maehlnery  at  the  Oentennlatl^qyBadiOjt 
■uy  ftM^  decorations.— Am.  Ed^ 
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in  the  stroke.  X  precisely  similar  anmngement  governs  the 
adminion  of  steam  to  the  other  end  of  the  oylinder.  The 
exhaaat-valTes  are  sitnated  on  the  bottom  of  the  oylinder, 
at  the  ends,  snd  take  their  nutitm  from  a  separate  wrist- 
plate  which  osdillates  on  the  aame  pin  witii  the  plate  A.  * 

175h  Fig.  103  shows  a  compact  fona  of  trip-gear  by  Dr. 
n-MPm  Procll.  A  Tocking-lever  a6  is  made  to  oscillate 
£KSl|if      on  a  fixed  pin  tbroogh  its  centre  by  a  conneo- 

'r'^'  tion  to  the  eraadiead  of  the  engine.  When  the 
end  a  rises,  the  bell-erank  lerer  e  engages  the  lever  d,  and 


176.  In  the  ordinary  form  of  centrifugal  governor  die 
position  of  the  tbrottle-valve,  or  the  ezpansioD- 
unk,  or  the  Corliss  trigger  depends  on  the  oon- 
figaration  of  the  sov«mor,  and  ts  definite  for 
each  position  of  rae  balls,  tn  disengagement 
govemoTs,  of  which  the  governor  A  shown  on 
the  right-hand  side  in  Ffg.  lOi  ts  an  example,  any  reduc- 
tion of  speed  below  a  certain  valoe  seta  the  regulating 
mechanism  in  motion,  and  the  adjnstment  oontinaes  nntfi 
the  speed  has  been  tertored.  ^milarly  a  rin  of  speed 


Dlseo- 
gagement 
gorer- 


Flo.  102.— OoriisB  Valve^Sear,  Spenoer  IngUs  form. 

when  «  is  depressed  the  lever  d  Is  forced  down  and  the 
valve  s  is  opened  to  admit  steam  to  one  end  of  the  oylin- 
der. Aa  •  Cfmtlnaes  moving  down  a  point  is  reached  at 
friileh  the  edge  of  e  slips  pset  the  edge  of  d,  and  the  valve 


FM.  lOS.— Proeil'a  Antonutla  Expandon  Oear. 

fa  then  foroed  to  Its  seat  by  a  spring  in  the  dash-pot/.  "nilB 
disengagement  oeoon  early  or  late  according  to  the  poBition 
of  the  fnlcram  piece  §,  on  which  the  heel  of  the  beU-crank 
e  reeto  daring  the  opeaiag  of  tbe  valve.  The  position  of  g 
is  determined  by  tbe  governor.  A  similar  action,  ooonrring 
at  the  other  end  of  the  rocking-bar  ab,  gives  steam  to  the 
other  end  of  the  cylinder.  In  one  form  of  I^oell's  gear  both 
ends  of  ab  act  on  the  same  steam-valve,  which  is  then  a 
separate  ezpansion-valve  fixed  on  the  bodk  of  a  chest  In 
which  an  ordinary  slide-valve  works. 

>  Nomeroos  forms  of  Corliss  gears  are  lUostrated  in  W.  H. 
Uhland'a  work  on  Corliss  ennlnes,  WanalMed  by  A.  TolhaDsan 
(London,  1879).  A  more  recent  form  of  gear  br  Mr.  lurlto  Is  de- 
(toribed  In  Engiiuaitig,  vol.  xl.  p.  261. 


Knowles's 
KUppIe- 
mentaiy 
governor. 


Fra.  lot— Knowles's  Snpplementary  Governor. 

above  a  certain  value  seta  the  regulating  mechanism  in 
motion  in  the  oUier  direction.  If  the  spindle  a  (Fig.  IM) 
is  connected  to  the  regulator  so  as  to  give  more  steam  if  it 
turns  one  way  and  less  if  it  turns  tbe  other,  the  speed  at 
which  the  engine  will  ran  in  equilibrinm  mnst  lie  between 
narrow  limits,  since  at  any  speed  high  enongh  to  keep  b  in 
gear  with  a  the  supply  of  steam  will  go  on  being  reduced, 
and  at  any  speed  low  enough  to  bring  «  into  gear  with  a  the 
supply  will  go  on  being  increased.  This  mode  of  govern- 
ing, besides  being  sensibly  isochronous,  has  the  advantage 
that  the  power  of  the  governor  la  not  limited  by  the  ood* 
trolling  force  on  the  balls,  since  the  governor  acta  by 
deflecting  a  portion  of  the  power  that  Is  being  developed  bV 
the  engine  to  the  work  of  moving  the  regulator.  It  is 
rarely  applied  to  steam  engines,  probably  beouise  its  action 
is  too  slow.  This  defect  has  been  ingenionsly 
remedied  in  the  supplem^tary  governor  of  Hr. 
W.  Knowles,  who  has  combined  a  disengage- 
ment governor  with  one  of  the  ordinary  type 
in  the  manner  shown  in  Fig.  104.*  Here  the 
spindle  a,  driven  by  the  sufmlementary  or  disengagement 
governor  A,  acts  by  lengthening  the  rod  d  which  connects 
the  ordinary  governor  B  with  the  regulator.  It  does  this 
by  toming  a  coupling  nut  <  which  unites  two  puts  of  d, 
on  which  right-  and  left-handed  screws  are  out.  Any  sad- 
den fluctuation  in  speed  is  immediately  responded  to  by 
the  ordinary  goVOTuor.  Anymore  or  less  pennanentehaoge 
of  load  or  of  steam -preaea re  gives  the  supplementary  gov- 
ernor time  to  act.  It  goes  on  adjQstlng  the  supply  until  the 
normal  speed  is  restored,  thereby  oonverting  the  control  of 
the  ordinary  goremor,  whioh  is  stable,  and  therefltre  not 
isoobronons,  into  a  ocotnd  wtaleh  Is  Isoehronons  as  regards 
all  fluotaatnons  of  long  period.  The  power  of  tbe  combina- 
tion is  limited  to  that  of  the  common  governor  B. 

177.  Other  governors  which  deserve  to  be  classed  as  dis- 
engagement govemon  are  thoee  in  wUeh  the 
displacement  of  tiie  governor  aflbots  tbe  regu- 
lator, not  directly  by  a  mechanical  connection, 
bat  by  admitting  steam  or  other  fluid  into  what  may  be 
called  a  relay  oylinder,  whose  piston  acts  on  the  regnlater. 
In  order  that  a  governor  of  tills  class  should  work  inthoat 
hunting,  the  piston  and  valve  of  the  relay  cylinder  should 
be  connected  by  what  Is  termed  diffto^ntial  gear,  the  effect 
of  whioh  is  that  for  each  displaoement  of  the  valve  by  the 
governor  tbe  piston  moves  t^rongb  a  distanee  nnqnrtioiud 
to  the  displacement  of  the  valve.  An  example  of  diflbr- 
entjal  gear  is  shown  in  Fig.  306.  Suppose  that  the  rod  « 
is  connected  with  the  governor  so  that  it  is  raised  by  an 
acceleration  of  the  engine's  speed.  "Hie  rod  c  which  leads 
from  the  relay  piston  b  to  the  regulator  serves  as  a  ftalcmm. 
and  the  valve-rod  d  is  oonsequently  raised.  This  admifes 
steam  to  the  upper  side  of  Uie  piston  and  depressee  the 
piston,  which  polls  down  A  with  it,  since  the  end  of  m  now 
serves  as  a  ftilcrum.  "niufl  by  the  downward  movement  of 
the  piston  the  valve  is  ag^n  restored  to  its  middle  positive 

1  Proc  Alt  Meek.  Ena^au.  j 
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uid  the  Bctioa  of  the  legaUtor  then  ceaaes  mttU  a  new 
Change  of  B^eei  ooctm.  A  amnewhat  aimilar  dlAnmtial 
contrtTance  is  used  in  Bteam-eteering  engines  to  make  the 


Pio.  106.  F)o.  106. 

Vio.  l06^DlifereDtial  Gear  Fio.  101— Slemen's  Gonmor. 

for  Relajr  Goremor. 

poattion  of  the  mdder  follow  step  by  step,  every  movement 
of  the  hand  wheel  ;>  also,  in  the  steam  revening  gear  which 
Ii  allied  to  large  marine  enginea,  to  make  the  poaltlon  of 
the  ar^-link  follow  tiiat  of  the  hand-lever ;  and  also  ta 
certain  electrical  govemorB  >  The  eflbet  of  addins  a  dif- 
ferential gear  sach  aa  ibis  to  a  relay  governor  or  other  dis- 
engagement governor,  is  to  convert  It  from  tlie  Isoehronoiu 
to  the  stable  type. 
178.  Another  gronp  of  govemora  is  beat  ezemplifled  bv 
the  ^differential"  governor  of  tbe  late  Sir  W. 
Dilftr-  Siemens  (Fig.  106).  A  spindle  a  driven  by  the 
d^m^  engine  drives  a  piece  ft  (whose  rotation  to  re- 
jB^trlc  sisted  by  a  friction  brake)  through  the  dyaa< 
gover-  mometer  coupling  e,  ooosisting  of  a  nest  of 
non.  bevel-wbeelB  and  a  loaded  lever  d.   So  long  aa 

the  speed  remains  constant  the  rate  at  which 
woik  Is  done  on  tbe  brake  is  constant  and  the  lever  d  Is 
steady.   If  the  qwed  aoeelerates,  more  power  has  to  be 
eommnnicated  to  b,  partly  to  overcome  the  Inertia  and 
'  partly  to  meet  the  Increased  resistance  of  the  brake,  and 
the  lever  d  is  disi^aced.  The  lever  d  works  the  throttle- 
valve  or  other  rc^cnlator,  either  directly  or  by  a  steam  relay. 
The  covemor  is  isoehronons  when  the  force  employed  to 
hold  d  in  position  does  not  vary ;  if  the  force  increases  when 
d  is  displaced,  the  governor  is  stable.   A  governor  of  this 
claaa  mi^  properly  be  called  a  dynamometric  governor, 
•inoe  it  regulates  oy  endeavoring  to  keepoonstant  the  iste 
at  whieh  energy  is  transmitted  to  the  pteoe  b.  In  one  form 
of  Siemens's  governor  the  ftiction-brake  is  replaced  by  a  sort 
of  centriftigai  pump,  consisting  of  a  paraboloidal  cnp,  open 
at  the  top  and  bottom,  whose  rotation  causes  a  fluid  to  rise 
in  It  and  escape  over  the  rim  when  the  speed  is  eafflciently 
great.    Any  increase  in  the  cap's  speed  aogmeats  largely 
Ut«  power  reqnired  to  turn  it,  and  oonseqnenl^  affects  the 
pOBltion  of  the  piece  which  oorreaponds  to  <p.  Siemens's 
goremoT  ts  not  itself  osed  to  any  important  extent,  but  the 
principle  it  embodies  finds  application  In  a  nomber  of  otJier 
formi. 

179.  The  "  velometer"  or  marine-engine  regulator  of 
Messrs.  Darham  and  Charohill'  is  a  governor  of  the  same 
^ype.  In  it  the  rotation  of  a  piece  corresponding  to  &  is 
reaistod  by  means  of  a  fan  revolving  in  a  case  containing  a 
flnid,  and  the  coupling  piece  which  ts  the  mechanical 
Mutvalent  of  d  in  Fig.  106  acts  on  the  throttle-valve,  not 
directly  bat  through  a  steam  reUiy.  In  Silver's  marine 
governor*  the  only  friction-brake  that  is  provided  to  resist 
tbe  rotation  of  the  piece  which  correeponds  to  6  is  a  set  of 
air-vanes.  The  inwtia  is,  however,  very  great,  and  any 
acceleration  of  the  engine's  speed  conseqnently  displaces 
the  dyiuunometer  conpling,  and  so  acts  on  the  regnlMor  In 
Its  effort  to  increase  the  speed  of  b. 

'  Another  example  of  the  differential  type  is  the  Allen  * 
govemwr,  which  has  a  fin  directly  geared  to  the  engine, 
revolvlnff  InAcaseoontalningaflnld.  The  case  is  also  free 
to  tarn,  except  Aat  it  is  held  back  by  a  weight  or  spring 
and  is  connected  to  the  regnlator.  So  long  as  the  speed  of 

>  See  a  p*P«r  by  Hr.  f .  UacFarlane  Gny,  Proe.  /nat.  Medt.  Eng., 
1867. 

s  Wniana.  Mr.  Proe.  SuL  C.E.,  vol.  Ixxxi.  p.  166. 
s  Proe.  Hue  Meeh.  &Hf..  1868. 

*  Proe.  TnaL  Ueeh.  £v-  UM;  or  FM.  Trtau.,  1866. 

>  proe.  IntL  Ueeh.  Bttg.,  1879. 

•  BrU.  ^SKJ"*. 

f  Proe.  Inat.  Meek.  &a- 1878, 


I  the  bn  is  constuit^  tiie  moment  required  to  keep  the  case 
from  turning  does  not  vary,  and  CDnsequently  tJie  position 

I  of  the  regulator  remains  nnofaanged.  When  the  fiui  turns 
faster  the  moment  increases,  and  tbe  case  has  to  follow  it 
(acting  on  the  relator)  until  the  spring  which  holds  the 
case  from  turning  is  sufficiently  extended,  or  the  weight 
raised.  The  term  "dynamometric  governor"  is  eqowly 
applicable  to  this  form ;  the  power  required  to  drive  ^e 
&n  is  regulated  by  an  absorption-dynamometer  in  the  case 
instead  of  by  a  transmisaioB-dynamometer  between  the  en- 
glneand  the  fitn.  lu  Napier's  governor  the  case  is  fixed,  and 
the  reaction  takes  place  between  one  tnrbine-fan  which  re- 
volves with  the  engine  and  another  close  to  it  which  is  held 
from  taming  by  a  spring  and  Is  connected  with  the  ic«n- 
lator. 

180.  Pump  governors  form  apother  group  closely  rdated 
to  tbe  diflbrential  or  dynamometric  type.  An 
engine  may  have  its  speed  regulated  by  work-  ^umpgov- 
Ing  a  small  pump  which  supplies  a  chamber  em<m. 
ttom  which  water  is  allowed  to  escape  by  an  orifice  of  con- 
stant sixe.  When  the  engine  qniokens  its  speed  water  is  \ 
pumped  in  faster  than  it  can  escape,  and  the  accamulatipn 
of  water  in  the  chamber  may  be  made  to  act  on  the  xegola- 
tor  through  a  piston  controlled  by  a  spring  or  in  oiber 
ways.  This  device  has  an  obvious  analogy  to  the  cataract 
of  tbe  Oomisb  pnmptng-engine  (J  163),  which  has,  how. 
ever,  thesomewbatdlflbrent  purpose  of  bitrodncing  a  regu- 
lated pause  at  the  end  of  each  stroke.  The  "dirarentdal 
valve-gear**  Invented  1^  Mr.  H.  Davey,  and  saceeeslhUy 
applied  by  him  to  modem  pnmping-eugines,  combines  the 
fUnctiona  of  the  Comisb  cataract  with  that  of  a  bydranlV) 
governor  for  regnhkting  the  expansion.*  Inthisgear,whioh 
b  shown  diagimmatjoally  in  Fig.  107,  the  valve-iod  of  the 
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Fie.  107.— Savey^  Dlflbrential  Valve-Oear. 

engine  (a)  receives  its  motion  frwn  the  lever  b,  one  end  of 
which  (9)  copies,  on  a  reduced  scale,  the  motion  of  tbe  engine 

Slston,  while  the  other  {d),  which  forms  (so  to  speak)  tbe 
ilcram,  has  its  position  regulated  by  attachment  to  a  sub- 
sidiaiy  piston-rod,  which  is  driven  by  steam  in  a  «^nder  «, 
and  is  forced  to  travel  nniformly  by  a  cataract/.  The  point 
of  cut-off  is  determined  by  tbe  rate  at  whidt  the  main  pis- 
ton overtakes  the  cataract  piston,  and  conseqnently  comes 
early  with  light  loads  and  late  with  heavy  loads. 

161.  The  government  of  marine  enginea  is  pecnUarly  dif- 
fleolt  on  aoooant  of  the  sadden  and  violent 
flnctnationaof  load  to  which  they  are  subjected 
by  the  alternate  uncovering  and  submeislon 
of  the  screw  In  a  heavy  sea.  However  rSpidly 
the  governor  responds  to  isoteaae  of  speed  l^ 
closing  the  throttle-valve,  an  exoess  of  wmfc  b  stUI  done 
by  the  steam  In  the  valvc^«heat  and  in  the  high-pressure 
cylinder.  To  check  the  racing  wMcb  results  from  this,  it 
has  been  proposed  to  supplement  tbe  oontrol  which  the 
thiottle-vuve  on  the  steam-^pe  exflsdses  by  tihiottUng  the 
exfaaust  or  by  spoiling  the  vaeanm.  Frobauy  a  better  plan 
Is  that  of  Messrs.  Jenkins  and  Lee,  who  give  supplementary 
regulation  by  causing  the  governor  to  open  a  Hinnt-valve 
which  connects  the  top  and  bottom  of  tbe  low-pressure  cylin- 
der, thus  allowing  a  portion  of  the  steam  in  It  to  pass  the 
piston  without  doing  work.  In  Dunlop's  pneumatic  gov- 
ernor* an  attempt  is  made  to  anticipate  tbe  racing  of  the 
screw  by  causing  the  regnlator  to  be  acted  on  by  the  changes 
of  pressure  on  a  dfaphr^m  which  is  connected  by  an  nir- 
plpe  with  an  open  vessel  fixed  under  the  stem  of  tbe  ship. 
A  plan  has  recently  been  iotrodooed  by  Mr.  W.  B.  TbompsMi 
to  prevent  the  racing  of  marine  engines  by  working  the 
valves  from  a  lay  shaft  which  is  driven  at  a  uniform  speed 
by  an  entirely  Independent  engine.  So  long  as  this  lay 
shaft  la  not  driven  too  the  main  engine  is  obliged  to 
follow  it;  if  tbe  lay  shaft  is  driven  fitster  than  the  main 
engine  can  follow  the  main  engine  paoses  so  as  to  mlm  a 
stroke,  and  then  goes  on.  Bevenlng  tbe  motion  of  the  lay 
shaft  reverses  tbe  main  engine. 


•  Proe.  Intl.  Mech.  Eng.,  1874. 

•  IWd.,  1879. 
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162:  la  oonnecttot  wlfh  fovemon  mentum  miy  ba  made 
ifMMmn  ■^PPUMtw  Intradnoed  by  Ur.  HoBerop  to 

give  a  contbiQOiia  record  of  flactaatioDs  in  the 
speed  of  engines.*  It  resembles  m  small  centrl- 
Aigal  goTernor,  bat  the  diniUoement  of  the  balls  acbistee, 
not  ft  xognlator,  bat  a  psndl  which  movce  tnuHvenely  on 
a  ribbon  of  papw  that  u  moved  oontinuonaly  by  clockwork. 
The  recorder  respondB  so  rapidly  to  chaoges  of  speed  as  to 
show  not  only  the  comparatively  slow  changes  which  oocor 
fro^  stroke  to  stroke,  bat  also  those  short-period  flactua' 
tkms  between  a  maximum  and  minlmami  within  the  Umtti 
of  «aoh  iin|:le  stroke,  which  will  be  discoBsed  in  the  next 
chapter. 

X.  The  Wobk  on  the  Crank-Shaft. 

IBS.  Besides  those  varistioas  oC  speed  which  occur  from 
.  slxoke  to  stroke,  which  it  is  the  business  of  the 
m!SJ^mA  gOTomor  to  oheok,  there  an  variations  within 
'r"**^'  dn^e  stroke  over  which  the  governor  has 

of  coarse  no  control.  These  are  due  to  the  vaiylng  rate  at 
which  work  is  done  on  the  crank-shait  daring  its  revolu- 
tion. To  limit  then  is  the  Aiuetion  of  the  fly-wheel,  which 
acts  1^  fbrming  a  reservoir  of  energy  to  be  drawn  upon 
daring  thoM  puts  of  the  nvolntlon  in  irtiloh  the  work  done 
on  the  shaft  u  less  than  the  work  d<aie  by  the  shaft,  and  to 
take  np  the  snrplns  in  those  parts  of  the  revolution  in  which 
the  work  done  on  the  shaft  is  greater  tliao  the  work  done  by 
it.  Thia  alternate  storing  Mid  restoring  of  energy  is  accom- 
^libed  illi^t  AnotnatlcHia  of  speed  whose  range  depends 
(m  tiie  n«o  which  the  aUemate  ezoess  and  d^bm  of  energy 
bears  to  the  whole  stock  the  fly-wheel  holds  in  virtue  of  ito 
motion.  The  eflbct  of  the  fly-wheel  may  be  studied  hj 
drawing  a  diagram  of  cnok-eflbrt,  which  shows  the  work 
done  on  the  crank  in  the  same  way  that  the  indicator  dia- 
gram shows  the  work  done  on  the  piston.  The  same  di^ 
gram  serves  another  OseAil  purpose  in  dotermining  the 
twisting  and  bending  streas  In  the  crank. 

164.  The  diagram  of  crank-effort  is  beet  drawn  by  repre- 
sentlng,  in  reotangnlu  oo-ordinates,  Uie  rela- 
*^^2St.  between  the  moment  which  the  oonne^ 

faort.  '  ing-rod  exola  to  turn  the  oiaak  and  the  angle 
tamed  throogh  by  the  raank.  When  the  angle 
is  expressed  in  <»rcalar  auasnre,  the  area  of  the  diagram  Is 
the  work  done  ott  the  crank. 


obliqui^  is  negligible,  when,  tiio  aeoimd  term  in  the  sbm 
expriessuRi  vanuhee.  Fig.  109  shows  the  diagram  (rfaaik* 

effort  determined  in  this  way  for  an  engine  whoee  ooniMet- 
ing-rod  is  3}  times  the  length  of  its  crank,  and  in  wltich 
steam  is  cut  off  at  half-stroke.  The  thrust  P  is  detetmiBed 
from  the  indicator  dlagmms  of  Fig.  lOS  by  taking  ttuexeoi 
of  the  forward  pressure  on  one  nde  of  the  pirton  over  tt« 
back  pressure  on  the  other  side,  and  mnltipj^ing  this  cdhe- 
tive  pressure  by  the  area  of  the  piston.  Tllie  area  of  Uit 
diagram  of  crank-effort  is  the  work  dtme  per  revolntlMi. 

18B.  The  tMction  of  the  pistOD  in  the  cylinder  sad  the 
piston-rod  in  the  stufflng-box  is  easily  allowod 
for,  when  it  is  knowu.oy  making  a  suitable  fSS^ 
deduction  from  P,   Friction  at  the  guides,  at 
the  crossfaead,  and  at  the  crauk-pin  has  the  effect  of  nuking 
the  stress  at  each  of  these  places  be  inclined  to  tiie  niU>iag 
suiiiaces  at  an  angle    the  angle  of  repose,  whose  Uosnt 
is  the  ooefficioiit  of  Motion.   Hence  O,  instead  of  bdng 
normal  to  the  guide,  is  inclined  at  the  angle  ^  in  Uie  direc- 
tion which  resists  the  piston's  motiou  (Fig.  110} ;  and  the 
thrnst  along  the  connecting-rod.  Instead  of  paaelng  thiough 
the  centre  of  each  pin,  is  displaced  ba  enongb  to  make  id 
aofde  ^  with  the  ladios  at  the  point  where  it  meets  the 
idnrs  Borface.   To  satisfy  this  condition  let  a  "friction- 
circle"  be  drawn  about  tnc  centre  of  each  pin,  with  ladiiu 
equal  to  a  sin  ^,  where  o  is  the  actual  radios  of  the  i^n. 
Any  line  drawn  tangent  to  this  circle  will  make  the  snfcle 
^  with  the  radius  of  the  pin  at  the  sur&ce  of  the  pfn.  The 
thrust  of  the  connecting-rod  must  be  tangent  to  both  drclts: 
it  is  drawn  as  in  Fig.  110,  so  that  it  resists  the  rotation  of 
tlie  pins  relatively  to  the  rod.   The  direction  of  rotation  of 
the  pins  is  shown  by  curved  arrows  in  the  figure,  where  the 
frlonon-cixdee  are  drawn  to  a  greatly  exaggerated  scale. 
Finally,  P  (after  allowing  for  the  fkictidn  of  pistmi-fackiDi 
and  stuffing-box)  is  reeolved  Into  O  and  Q,  and  Q-CH,  the 
moment  of  Q  on  the  shi^  is  detormioed.   This  gives  a 
diagram  of  ctank-effort,  correct  so  Ikr  as  firiction  amets  it, 
whose  area  is  no  Itmger  equal  to  thatttf  the  Indieatordla- 
gram.    Tba  dUbrence,  however,  doei  not  reprcaent  flw 
whole  work  lost  through  friction  of  the  mechanism,  dnee 
the  friction  of  the  shaft  itself^  and  of  those  parts  of  the 
engine  which  it  drives,  has        to  be  allowed  for  If  the 
iHction^  tMdaasy  of  the  engine  as  a  whole  la  in  qnertlon. 


Pia  loa 


Neglecting  fdctimi,  and  soppodng  in  the  first  place  that 
the  engine  runs  so  slowly  thnt  the  nroes  required  for  the 
aeeelerafion  of  the  moving  masoea  are  negU^ty  small,  tte 
moment  of  crank-effort  is  found  by  resolving  the  thrust  P 
of  the  niaton-rod  into  a  oompnient  Q  lUong  tbe  oonneeting- 
led  and  a  oompcment  O  normal  to  the  saraoe  of  the  gnide 
(Fig.  108).  The  moment  of  enuk-eflbrt  Is 

Q.CM  =  P.CN  =  Prsin.  (l  +  ^/pT^o,,) 
where  CK  is  drawn  perpendiealar  to  the  centre  line  or 


Fio.  109,— Diagram  of  Crank-ElfbrL 

travel  of  the  piston,  r  is  the  crank,  I  the  connecting-rod, 
and  « the  angle  ACB  which  the  cnuik  makes  with  the  centre 
line.  A  graphic  determination  of  CNis  themostconvenient 
in  practice,  unless  the  connecting-rod  is  so  long  that  its 

1  Proe.  Xntl.  Mreh.  Big.,  ML 


Pio.  iia 

186.  Tbe  diagram  of  crank-efllbrt  Is  fVtither  modiflcd 
when  we  take  account  of  the  inertia  of  the 
piston  and  connecting-rod.  For  the  parpooe  j^^g^ 
of  investigating  the  effects  of  inertia,  we.  may 
assume  that  the  crank  is  revolving  at  a  'senaibly  unilbra 
rateofa  turns  per  second.  Let  Mbe  the  mass  of  the  piston, 
piston-rod,  and  crosshead  In  pounds,  and  a  Its  aceeleratioa 
at  any  instant  in  feet  i>er  second  per  second.  The  force 
required  to  accelerate  it  is  Ho/y,  in  ponnds-weigfat)  and 
this  is  to  be  deducted  in  estimating  the  efTective  vuua  of  P. 

1  nieeAbet  isto  reduce  P  during  the  first  part  of  the  stroke 
and  to  increase  it  towards  the  end,  thereby  oompennting 

I  to  some  extent  for  the  variation  which  P  undergoes  is 
consequence  of  an  early  cut  off.    If  the  connecting-rod  is 

I  so  long  that  its  oblicjuity  may  be  neglected  the  piston  has 

;  simple  tuumonic  motion,  and 

a=  — 4«Vrcoa  ■  = — 4»*»*x, 
whoe  z  is  the  distance  of  the  iriston  from  Its  middle  pe> 
sition.  More  generally,  whatever  ratio  tlie  length  I  of  tbe 
conncctlng-rod  bears  to  that  itt  tbe  enak 

'^'^    (P-rVin..)i  ) 

The  effect  is  to  make,  on  the  diagram  of  P,  a  oorrectdon  6t 
the  character  shown  in  Fig.  Ill,  where  tiie  broken  line  ei 
refers  to  the  case  of  an  indefinitely  long  connecting-rod  and 
the  fhll  line  ab  to  the  case  of  a  connecting-rod  3i  times  the 
length  of  the  crank.  In  a  vertical  engine  the  weight  of  th» 
I^teaund  piston-rod  is  to  be  added  to  or  aobtracted  trm  P. 
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To  allow  fur  the  Inertiftof  the  oonnectiag-TOd  is  a  matter 
of  aomewbat  greater  difficulty.  ItsmotloD  mayconTVnieQtly 


Fra.UJ. 

be  aoalyxed  as  consisUaB  of  traiulatioii  with  the  velocity 
of  the  croMhead,  combined  with  rotation  about  the  omai- 
head  as eentee.  HeneethefinxieieqiilTedfiDritsacQelenitton 
ia  the  remltant  of  three  componeots— Fi,  the  force  required 


^.  


FlO.  112. 

for  the  linear  acederstlon  « (which  is  the  aatne  as  that  of 
the^ston);  F],t^eforcereQuiredtocan8eangul»TaooeIera- 
tion  about  the crosshead ;  and  Fs,  the  force  towards  theoeotre 
of  rotation,  which  depends  on  the  aogular  veloei^,  and  is 
eqiialaiid  mporite  to  Uie  soiled  eentrUhgal  foroe.  Let  * 
be  the  angle  BAC  (fig.  118),  k  the  angular  velocity  of  the 
rod  about  A«  and  I  ita  angi^ar  aeederatlon,  and  let  H'  be 
the  mats  of  the  rod.  Then 


Fi  =  M'<i/j, 

and  acts  thnrngh  tiie  centre  of  gravis     panllei  to  AC; 

Fi»U'.Aa.«fc 
and  acta  at  right  angles  to  the  rod  through  the  centre  of 
percnssfoii 

F,  =  M'.  AO.*«/ff, 
and  acts  along  the  rod  towards  A.  Aiso, 
^_  giTWCOSa 

Hsin««  ' 
— 4T«aVsip  f<) 
(P— t*8in»«)| 

He  moments  of  these  forces  about  C  are  next  to  be  fonnd, 
and  to  he  deducted  from  the  moment  of  the  thrust  in  the 
eoiUMetlng^od  (and  if  the  weight  of  the  rod  Is  to  be  ood- 
■idsTBd,  Its  mtonent  aboat  C  Is  to  be  added)  In  finding  the 
resultant  moment  of  crank-effbrt. 

187.  £^  however,  tiie  friction  at  the  crosshead  and  crank - 
pin  {>  to  be  taken  aeeoont  of,  tiie  whole  group  of  forces 
acting  on  the  rod  moat  lie  oonsideTed  as  follows.  Cbmponnd 
foreee  equal  and  i^iposite  Fi,  Ft,  and     Into  a  single  force 


and 


Pie.  lis. 

R  (Fig.  113),  wliich  may  be  caHed  the  resultant  reslstanoe 
to  aeoelention  of  the  ooonecting'TDd.  If  the  weight  of  the 
rod  is  to  be  considered  let  it  also  be  taken  as  a  eomponeut 


FiC.  114. 

in  i«ekoning  B.  Then  the  rod  may  in  any  posilion  be  re- 
0sded  as  in  eqniltbriam  nader  the  aoUon  of  the  forces  Q, 
K,  nnd  8,  where  Q  and  8  are  the  forces  exerted  on  it  bv  the 
Lio— hnad  And  enuk^n  reneetively.  llieee  three  forces 
in  a  pointp  in  ^  which  to  to  be  found  by  trial,  the 


condition  being  that  In  the  diagram  of  forces,  Fig.  114,  after 
the  triangle  POQ  has  been  drawn,  and  tlie  force  S  set  out, 
the  foroe-line  S  shall  be  parallel  to  a  line  drawn  fhm  p 
tangent  to  the  fHction-cIreie  of  the  crank<pin,  as  in  Fig. 
113.  When  this  condition  has  been  satisfied  by  trial,  the 
value  of  S,  which  is  the  thrust  on  the  crank-pin,  is  de- 
termined, and  S .  CU  is  the  moment  of  crank-effort.  This 
method  is  due  to  ihe  late  Prof.  Fleeming  Jenfcin,  yho  has 
ap^ied  it  with  great  generality  to  the  determination  of  the 
IVietional  effident^  of  machinery  in  two  important  papers^* 
the  second  of  which  deals  In  detail  with  the  dynamics  m 


the  steam-engine.  Fig.  115,  taken  from  that  w>er,  ahows 
the  diagram  <tf  crank-elfort  in  a  horiwrntal  airee^«ctlng 
engine,-^e  flill  line  with  fHetion,  and  the  dotted  line 
without  Motion,— the  Inertia  of  the  piston  and  eramecting- 
rod  being  taken  account  of,  as  well  as  the  weight  of  the 
latter.  It  exhibits  well  the  infiuenoe  which  the  inertia  of 
the  reciprocating  parts  has  in  equaliriug  the  cnu)k-effi»t 
in  the  case  of  an  early  cnt-oK  The  cut-off  is  supposed  to 
occur  pretty  aharidy  at  about  one-sixth  of  the  stroke^  nie 
engine  considered  is  of  practical  proportions,  and  makes 
foar  tnms  per  second ;  and  the  initial  steam  pressure  is  50 
lb  per  square  indi.  It  appears  from  the  diagrun  that,  with  a 
slightly  higher  speed,  or  with  heavier  rods,  a  better  balance 
of  crank-effort  might  be  secured,  especially  as  regards  the 


Fio.  116.— Crank-Eflbit  Diagram  for  Two  Cranks. 

stroke  towards  the  erank,  which  oomeSflrst  in  Uie  diagram; 
on  tihe  other  hand,  by  unduly  increasing  the  mass  of  the 
reciprocating  pieces  or  their  speed  the  inequality  due  to 
expansion  would  be  over-corrected  and  a  new  ineqnallfy 
WMiId  come  in. 

168.  When  two  or  more  oranks  act  on  the  same  shaft,  the 
joint  moment  of  crank-effort  Is  found  by  com- 
bining  t^e  diagrams  for  the  separate  cranks,  in  SS™™?? 
the  manner  illustrated  by  Fig.  116,  which  rc-  <i^wu&s. 
fon  to  the  case  <A  two  cranks  at  right  angles. 

Another  gr^thio  method  of  exhibiting  the  variations  of  ^ 
moment  exerted  on  the  orank^hafl;  dnrtng  a 
revolution  is  to  draw  a  circular  diagram  of  diMSwn' 
crank-^ort,  in  which  lines  proportional  to  the  oisgiaoi. 
moment  are  set  off  radially  mim  a  circular  line  which 
represents  the  zero  of  moment.  An  example  of  this  plan  is 
given  in  Fig.  117,  which  shows  the  resultant  moment  de- 
termined by  Mr.  A.  C.  Kirk  for  one  of  his  triple-expansion 
engines  with  three  cranks  set  at  120"  fnnn  each  other. 
Curves  are  drawn  for  various  speeds,  giving  in  etlch  case  the 
resultant  moment  due  to  the  steam  pressure  (as  determined 
from  actual  indicator  diagnuns)  combined  with  tiie  mo- 
ments due  to  the  Inertia  of  the  reciprocating  parts.  The  line 
marked  0  is  the  steam  line  without  inertia — or,  in  other 
words,  the  carve  corresponding  to  an  indefinitely  slow 
speed.  The  other  curves  refer  to  the  number  of  revolutiooa 
per  minute  marked  on  them. 

188.  To  determine  the  flnctuations  of  speed  during  • 
revolution,  the  resultant  diagram  of  work  done 
OK  the  crank-shaft  is  to  be  compared  with  a 
similar  diagram  drawn  to  ^w  the  work  done  inefiS 
the  shut  in  overcoming  its  own  fHetion  "t™«* 
and  In  overcoming  the  resistuce  of  the  medhanlnt 

1  TVonaXov.  Ae.,AMi.,V(d.xxvlU.p.l  andp.nBL 
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which  It 
tekeo  u 


drives, 
comtut, 


lu  general  the  ndstuioe  maiy  be 
ftod  thr  dhgnun  of  aflbit  exerted 


no.  117.— ClTCnlftr  Diagram  of  Cimnk-EBbif  for  •  Tbree- 
CjrllDder  Engine. 

b7  the  eruk-sheft  Is  then  a  straight  line,  as  EFOHUKL 
tn  Fig.  118.   At  F,  a.  H,  I,  J,  and  K  the  rate  at  which 


TiQ.  118. 


work  is  being  done  on  and  by  the  shaft  is  the  same ;  hence 
FimotiiMi  of  ^^'^  points  the  fly-wheel  is  neither  gaining 
flywheel.  l«i>>8  speed.  The  shaded  area  above  FQ 

is  an  excess  of  work  done  on  the  crank,  and 
raises  the  speed  of  the  fly-wheel  from  a  minimam  at  F  to  a 
maxijnnm  at  O.  From  Q  to  H  the  fly-wheel  SDpplies  the 
defect  of  energy  shown  by  the  shaded  area  below  GH,  by 
which  the  demand  for  work  exceeds  the  sopply;  Its  speed 
again  reaches  a  miolmani  at  H,  and  again  a  maximnm  at  I. 
The  excesses  and  defects  balance  in  each  revolation  if  tiie 
engine  Is  making  a  constant  number  of  tnms  per  second. 
In  what  follows  it  is  assumed  that  they  are  only  a  small 
fraotfon  of  the  whole  energy  held  hy  the  fly-wheel 

Let  aE  be  the  greatest  single  am<Hint  of  energy  which 
tba  fly-wheel  has  to  give  oat  or  absorb,  as  determined  by 
measuring  tiie  shaded  areas  of  the  dIagiMn  j  and  let  ui  and 
wt  be  the  maximnm  and  minimam  v&laee  of  the  wheel's 
angolar  velocity,  which  occur  at  the  extremes  of  theperiod 
dining  which  it  is  storing  or  sapplying  the  energy  The 
mean  angular  velocity  of  th  e  wned  «iq  will  be  sensibly  equal 
to  -\-  ui)  if  the  range  through  which  the  speed  varies  is 
moderate.  Let  £»  be  the  energy  of  the  fly-wheel  at  this 
mean  speed.  Then 

where  I  is  the  moment  of  inertia  of  the  fly-wheel. 


Thoqnantlly 


which  Wf  may  write  q,  is  the  ratio  of  the 


extnme  range  of  speed  to  the  mean  speed,  and  measores  the 
degree  of  ansteadinees  which  the  fly-wheel  leaves  uncor- 
rected. If  the  problem  be  to  design  a  fly-wheel  which  will 
keep  «  down  to  an  assigned  limit,  the  energy  of  Oie  wheel 
Hiut bench  that 

The  UMcrop  xeeordert,  allnded  to  in  }  IS^  exhiUta  the 
degrceof  aniieadiiMM  dnriog  •  ringl*  renlntioa  by  Mm 


width  of  the  line  which  Itdfam.   On  the  other  hand,  any 
bending  of  the  line  implies  the  quite  independent  charac- 
teristic of  ansteadinees  from  one  revolution  to  another. 
The  former  is  due  to  inanfficient  fly-wheel  energy, 
the  latter  to  imperfect  governing. 

190.  An  Interesting  oonseqnence  of  the  periodic 
altematjons  in  crank -effort  which  occnr  in  each 
revelation  has  been  pointed  out  by  Mr.  M.  Long- 
ridge.*  The  fly-wheel  receives  Its  alternate  ac- 
celeration and  retardation  throagh  changes  of  the 
totdonal  streas  in  the  shaft.  If  these  occur  at  In- 
tervals nearly  equal  to  the  period  of  fkee  torsSonal 
vibration  which  the  fly-wheel  posseases  in  virtae 
of  the  torsional  elasticity  of  the  shaft  between  it 
and  the  crank,  strains  of  great  amplitode  will  ariae; 
and  Mr.  Longridos  has  suggested  that  tiiis  may 
account  for  l£e  OMerved  fact  that  en^ne-abafts 
have  been  raptured  when  tunning  so  that  the 
fluctuations  of  crank-eflbrt  oocnrred  with  one  par- 
ticular A«qoenoy,  although  the  greatest  eflbrt  waa 
itself  madi  leas  than  the  shaft  wonld  mMj  bear. 

ZI.  Examples  of  Stsam-Enqiitbl 
Statioitaky  ENonrsB. 

191.  In  daasifyiog  engines  with  regard  to 
their  general  airaD^ment  of  parta  db—j-m™ 
tpd  mode  of  working,  account  has  ^t«^ 
to  be  taken  of  a  oanuderable  nam- 
ber  of  independent  duvactonstkB.  We  bave, 
first,  a  general  diraion  into  eomfoum^  and 
non-condeannff  etiffina,  with  a  snbdiTinoQ  of 

the  condenaing  daas  into  'those  which  act  bjr  sur&oe 
condensation  and  those  which  use  ii^ection;  Hext 
there  is  the  division  into  compound  and  non-ooDmomtdt 
«rith  a  farther  dasufioation  of  the  fonner  aa  double-, 
triple-,  orqnadruple-expaDsion  enginee.  Aguo,  engineB 
may  be  olaased  as  tmgU  or  dovble-acHng,  aecordiDg  aa 
the  steam  acts  on  one  or  alternately  on  both  ndes  of 
the  piston.  Agun,  a  few  engines — such  as  steara- 
bammers  and  oertun  kinds  of  8team-pnmps~;-are  fion- 
rotatioe,  that  is  to  say,  the  remptooating  moUon  of  the 
piston  does  work  simply  on  a  redprocatm^^  piece :  but 
generally  an  engine  does  work  on  a  oonbouously  le- 
Tolving  shaft,  and  is  termed  rotate  In  most  eaaes 
the  orank-pin  of  the  revirfTing  shaft  is  conneeted  di- 
rectly with  the  piston-rod  by  a  connet^g-rod,  and  the 
engine  is  then  said  to  be  direct  acting ;  in  other  cases, 
of  which  the  ordinaiy  beam-engine  is  the  most  im- 
portant example,  a  lever  is  int^poaed  between  the 
piston  and  the  connecting-rod.  The  same  distioctton 
applies  to  non-rotative  pumping  engines,  in  some  of 
wuichthe  piston  acts  directly  on  the  pump-rod,  while 
in  others  it  acts  through  a  beam,  llie  poution  of  the 
cylinder  is  another  element  of  classincation,  givins 
hortMonttd,  vertical^  and  inclined  q/linder  enginea. 
Many  vertical  engines  are  further  distinguished  as 
belonging  to  the  inverted  cylinder  class ;  that  is  to  say, 
the  cylinder  is  above  the  connecting-rod  and  craok. 
In  otdBaiinp  t^Hnder  mgwea  the  oonnecting-rod  la 
dispensed  with  \  the  piston-rod  works  on  the  cnak- 
pin,  and  Uie  cylinder  oecillatee  on  trunnions  to^  allow 
the  piston-rod  to  follow  the  crank-pin  round  its  mrculur 
path.  In  truTik  engina  the  piston-rod  is  dispensed 
with  ;  the  eonneeting-rod  extends  as  far  as  the  {HstoD, 
to  which  it  is  jointed,  and  a  trunk  or  tabular  extension 
of  the  piston,  through  the  cylinder  cover,  nvee  room 
for  the  rod  to  oscill^e.  In  rotary  engines  xkvn  is  no 
piston  in  the  ordinary  sense  ;  the  steam  does  work  on 
a  revolving  piece,  and  the  necessity  is  thus  avoided  of 
afterwards  converting  redprooaUng  into  rotaiy  motioii. 

192.  In  the  single-acting  atmoephericengine  of  N<nr- 
oomen  the  beam  was  a  necessary  feature ;  the  use  of 
wat6r^)aoking  for  the  piston  ret^uired  that  the  pisto* 
^onkr  move  oovn  in  the  working  stroke,  and  a  beua 
was  needed  to  let  the  oonDterpoise  pull  the  piston  up. 
Watt's  imijroTementa  made  tne  beam  no  lon^  neeea- 
saiy ;  and  in  one  of  the  forms  he  designed  it  wis  dis- 
carded— namely,  in  the  form  of  pumping  engine  knowa 

1  JYse;  iML  JAdk.  JAv^,  Hay,  U8I,  W. 
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18  the  Ball  engine,  in  which  a  vertioal  inTerUxl  Qylioder 
fltonds  over  aod  acts  diieody  on  the  pomp-rod.  But 
the  beam  type  was  gbnenlly  rebuDod  by  Watt,  and  for 
uuuiy  years  it  remamed  a  favorite  with  tnuMen  of  en- 
guiee  of  dke  larger  daas.  The  beam  formed  a  conve- 
meat  driver  fw  pnmp-roda  and  valve-rods ;  and  the 
parallel  motion  invented  hy  Watt  aa  a  meus  of  gniding 


Pie.  lie.— W»tff  PwaUet  Motion. 


Fifi.  lao. 


thejinstOD-rod,  which  oould  easily  be  applied  to  a  beam- 
engine,  was,  in  the  early  days  of  engine-buiiding,  an 
eaaer  thing  to  oonstmot  than  the  plane  snrfaces  which 
are  the  natoral  goidee  of  the  piston-rod  in  a  direct- 
acting  engine.  In  modem  practice  the  directraotiog 
type  nas  to  a  very  great  extent  displaoed  the  beam 
^pe.  For  miU-dnving  and  the  j^eneral  purpose^  of  a 
rotative  engine  th»  beam  type  u  now  rare^  dioeen. 


P  in  BD,  taken  so  that  BP  :  DP::  EN :  CM,  moves 
in  a  path  which  coincides  very  doeely  irith  the  straight 
line  HPN.  Any  other  point  F  in  the  line  CP  or  UP 
ptodnoed  is  made  to  copy  this  motion  by  means  of  the 
finks  AF  and  VOr,  parallel  to  BD  and  AG.  ,In  the 
ordinary  application  of  the  parallel  motion  a  pointsuch 
as  F  is  the  point  of  attaohment  of  the  piston-rod,  and 
P  is  used  to  drive  a  pnmp-rod.  Other  points  in  the 
line  CP  produced  are  oooanooaUy  made  use  of,  by 
adding  other  links  parallel  to  AG  and  BD.' 
_  Watt's  linkage  gives  no  more  th^n  an  approxima- 
tion to  straight-line  motion,  but  in  a  well-designed 
example  the  amount  of  deviation  need  not  exoeed  one 
four-uioasandth  of  the  length  of  stroke.  It  was  for 
long  believed  that  the  production  of  an  exact  straight- 
line  motion  by  puro  linkage  was  impossible,  until  the 
proUem  was  soTVdd  by  the  invention  of  the  Peaucd- 
ueroell.'  The  Peanodlierlinka^  has  not  been  applied 
to  the  steam-engine,  except  in  isolated  eases. 

194.  Another  "parallel  motion"  which  has  been 
used  in  steam-engines  is  shown  in  Fig.  120.  goott- 
AB  is  a  link  pivoted  on  a  fixed  centre  at  A,  Riuaeli'i 
and  connected  to  the  middle  of  another  link  mou^ 
PQ,  which  is  twice  the  length  of  AB.  Q  is 
guided  to  move  in  a  straight  line  in  (Jie  direction  of  AQ. 
P  then  moves  in  an  exact  strught  line  through  A. 
This  is  not  a  pore  linkage,  mnoe  Q  slides  in  a  fixed 


nai22. 


fwa.  m.— Small  HnlnMul  Mnot-AeOos  Steam-Biislne :  Side  Beratton.        Tie.  122.— Plan. 


In  pumping  engines  it  is  more  oommoo ,  but  even  there 
the  tendenoy  is  to  use  direot-aoting  forms. 

193.  The  only  distinctive  feature  of  beam-engines 
_  .  mo-  reqniring  Special  notice  here  is  the  "parallel 
5^^}^  motion,  an  ordinary  form  of  which  is  shown 
b«un-  diagrammatically  in  Fig.  119.  There  MN 
is  the  path  in  whioh  the  piston-rod  head,  or 
<xt)adiesid,  as  it  is  often  called,  is  to  oe  gdded.  ABC 
is  tbe  midd^  line  of  half  the  beam.  C  being  the  fixed 
oentxe  admit  which  the  beam  oecilktee.  A  link  BD 
oonneotsapfnntin  iha  beam  with  aratUm  link  KD, 
wbicb  Oflimlates  about  a  fixed  centm  at  E.   A  point 


Fig.  128.— SMstlon  od  AB  In  tig,  UL 

guide,  but  the  distance  through  which  Q  has  to  be 
guided  is  small  compared  irith  the  stroke  of  P.  l^Q 
IS  guided  to  move  in  the  arc  of  a  drde  of  large  radius, 
by  using  a  radius  rod  from  a  fixed  centre  above  or  below 
it,  the  guiding  surfaces  at  Q  are  avoided,  but  the  path 
of  P  is  then  only  very  nearl;^  straight  An  example  of 
the  littluge  in  thismxm,  with  the  ftirthw  modifioaUtn 

1  The  MDematlcs  of  tbepanUel  motion  are  diiciund  In Bmo- 
klne's  JAidkAiay  and  teaWoHt,  p.  276.  mi  ralet  are  given  tat  tbe 
pmipOTtiona  and  poeltloiia  of  the  parts.  „  _.  ^ 

■  Sm  Kemptfi^H  toimtw  a  aMgULbu  ("Nature  aeM% 
U77. 
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thftt  A  is  shifted  oat,  and  B  is  brought  nwret  to  P, 
ooonrs  in  the  pompiiig  eDgine  of  fig.  130  below. 

In  fay  far  tne  greater  nnmber  of  modem  steam- 
engines  the  crosshead  is  guided  by  a  block  stiding  on 
planed  surfaces.  In  many  beam-engines,  even,  tbis 
plan  of  guiding  the  piston  has  taken  the  place  of  the 
parallel  motion, 

196.  Xo  type  of  eteam-engine  to  so  oommon  as  the  hori- 
Eontal  direot-acting.  A  small  engine  of  this 
Borlaonlal  type,  made  by  Ueesrs.  Tmgve,  and  rated  as  a 
41iect«et-  lO-hoTae-power  engine,  is  iUtutrated  in  Figs- 
Ingtnglties.  mtolSl.  ItftuvisbesagoodexampleofaTuy 
numeroos  class,  and  servos  to  lUostoatp  tlieindu> 
cfpal  parts  of  a  complete  engine.  Fig.  121  is  a  side  elevation. 


sod  air 

pOBp. 


Fio.  124.— HorlsoDtal  Section  throngh  Cylinder  and  VaXr^CbatL 


entirely  dispensed  witii,  a  lining  of  Babbit's  metal  being  l«t 
into  the  cast-iron  snrftoe  of  the  beuiiig.  When  the  brim 
are  in  two  pieces,  the  plane  of  diviBioa  between  then  it 
chosen  to  be  that  in  which  the  WMr  is  likely  to  be  ittaL 
A  more  satisfactory  adjustment  to  possible  when  the  bnutes 
are  In  three  or  more  pieces. 

196.  When  a  condenser  is  used  with  a  small  hivisimtsl 
engine  it  is  usaally  placed  behind  the  cylinder ;  _  . 
and  the  air-pomp,  which  u  within  the  con-  OtaiUKt 
denser,  to  a  horizontal  plonger  or  piston-pomp 
worked  by  a  "  tail-rod  "—that  i^  a  continuation 
of  the  piston-rod  past  the  piston  and  through  the  backoorcr 
of  the  cylinder.  Figs.  ISS  and  126  show  in  section  oat  <^ 
Hessn.  Tangye's  email  oondensers  fitted  witii  a  dotdtls- 
aeting  aiNHunp  to  be  driven  by  a  tail-rod.  The  cmideBsir 
proper  to  the  chamber  A,  and  into  it  the  injeetioa-wster 
streams  ocmtinuonsly  throngh  perfbratioBS  to  Uie 
pipe  B,  which  has  a  cock  outside  to  regulate  the 
sttp^y.  The  pump  draws  ocMidensedwatwdowa 
to  ibe  lower  part  flf  the  vessel  at  oither  end  alto- 
nately  tbrosq^  the  valves  C,  and  fotcet  It  wp 
thence  tiirongh  the  valves  D  to  a  chamber  E,  Utn 
which  the  delivery-pipe  leads  out.  The  nmp 
to  a  gun-metal  piston  working  in  a  ^unte 
fitted  witii  a  g«n-nutal  liner.  Tiie  valves  sie 
flat  india^nbher  rinn  held  down  in  the  ceatn 
by  a  spring,  which  aUows  them  to  open  by  ridag 
bodily,  as  well  as  by  bending. 

197.  The  engine  of  Fira.  121-4  makes  85  Rvo- 
lutUms  per  mtnnte,  and  its  nuan  . 
piston  speed  to  eooseqnently  about  i^^^Sj 
S80  feet  per  minute.   In  some  spe-  ^SSS! 
dal  forms  of  small  boriaontal  en- 


fig.  US  a  plan.  Fig- 123  a  transverse  section  through  the  [  gine  the  design  to  adapted  to  a  much  oum  rapid  redt> 
bedplate  in  ftont  of  the  cylinder,  mi  the  line  AB;  and  Big.  |  roeatltm  of  (£e  moving  nutsses,  and  tiie  piston  apecd  k 
ISt  to  a  boriaontal  seomn  throni^  the  cylinder, 
valve-chest,  valve,  stufflng-bozes,  piston,  and  cross* 
head.  The  bedplate  to  a  single  hollow  casting,  with 
two  anr&oas  leaned  on  it  to  serve  as  guides  (see  fig, 
US).  At  tme  end  the  bedplate  Ibnns  a  pillow-blo& 
Ibr  the  shaft,  which  has  another  main  bearing  inde- 
pendently sapported  beyond  the  fty-whoi^   At  tlie 
other  end  the  bedplate  to  shaped  so  as  to  tana  the 
blinder  cover;  the  cylinder  to  bolted  to  tiito  and 
overhangs  the  bed. 
The  cylinder  (of  10  inohea  diameter  and  20  inches 

stroked  consists  of  an  Internal  "liner" 
Detalb.       of  cast-iron,  exactly  bored,  and  fitted 

wiUiin  an  external  <7lindrlcal  castings 
•r  iriiioh  the  porta  and  sides  of  the  valvo-dicst 
tank  part.  The  space  between  the  liner  and  the 
external  cylinder  serves  ss  a  steam-jacket  'nie  use  of 
a  separate  liner  within  the  main  cylinder  to  now  gen- 
eral in  large  engines.  In  t^e  front  cylinder  oover  ^eie 
to  a  stufflng-boz  utrough  which  the  ptoton-rod  nasses.  llie 
staffing-box  to  kept  steam-tight  by  a  soft  packing  wlklch  to 
pressed  In  by  a  gland.  In  some  instances  the  packing  con- 
sists of  metallic  rings.  The  cyllndra  oover  and  gland  are 
lined  with  a  biass  ring  in  the  hole  throngh  which  the 
piston-rod  passes.  The  valve-iod  to  brought  out  (rf  the 
valve-chestln  the  same  way,  Hie  pistm  to  a  hollow  casting 
into  which  the  plston-xod  to  screwed  and  riveted  over.^tt 
to  packed  by  two  spat  rings  of  cast-iron,  which  are  sprung 
into  recesses  tnmied  In  ue  circumference  of  the  piston. 
This  mode  of  packing  to  used  In  locomotives  and  small 
engines.  For  large  pistons  the  naaal  plan  to  to  employ 
wider  split  rings,  called  floating  rings,  pressed  sf^nst  the 
sides  or  the  cylinder,  not  by  their  own  elastieity,  hut  by 
separate  ^ngs  behind  them  In  the  body  of  the  piston; 
they  are  held  in  place  by  a  movable  flange  called  a  Junk- 
ring  on  one  faoe  of  the  jMon.  One  example  of  the  packing 
of  a  large  piston  to  shown  in  fig,  134.  "Hie  ercsshead  con- 
sists of  a  steel  centre  piece  with  a  round  boss.  In  which  the 
piston-rod  to  secured  by  a  cotter,  and  a  forked  front,  where 
the  end  of  the  connecUng-rod  works  on  a  pin,  A  mix  of 
plus  at  top  and  bottom  carry  the  steel  shoee  or  sUdlng^^aks, 
whose  distance  from  the  centre  is  adjustable  by  nuts  to  take 
up  wear.  There  to  no  erank ;  the  oonnectlng-rod  works  on 
a  pin  fixed  in  a  disk  on  the  end  of  tiie  shaft  in  front  of  the 
main  bearing.  The  valve-rod,  which  to  worked  by  an 
eccentric  Just  behind  the  bearing  to  extended  throngh  the 
end  of  the  valve-cheat,  and  finrms  tba  pliuger  of  a  feed- 
pump  which  to  bidted  to  ttie  end  of  the  nust.  Frequently 
the  leed-namp  to  fixed  at  any  convenient  part  of  the  bed- 
plate, and  is  driven  by  a  separate  ecoentrlc,  and  in  some 
oases  its  i^nnger  to  connected  direcUy  to  the  eraasbead.  la 
the  main  bearing  the  shaft  turns  in  gnn-metal  or  |dicqihor< 
bronas  blocks  called  brasses.  In  heavy  eni^ues  these  tm 
tenerally  lined  with  Babbif  s  anti-fHctlon  metal  or  otiier 
aoft  alli^,  and  in  many  modem  engines  the  liisaiia  an 
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raised  to  a  value  seldom  exceeded  In  the  largest  lead 
engtaMS,  although  still  higher  values  are  now  cammoo  in 
muine  piactioe.  Experience  shows  that  the  wei^t  ef 
eoginea  of  any  one  type  varies  roughly  as  the  piston  ana. 
Their  power  depends  on  the  product  of  piston  area,  ptsbSB 
speed,  and  preesnrc ;  and  hence,  so  long  as  ttie  pressniessre 
similar,  the  ratio  of  power  to  weight  to  nearly  prt^rtioaal 
to  ptoton  speed.  Oases  preaent  tisemselvea  in  which  ft  is 
desirable  to  make  thto  ratio  as  great  as  possible;  and,  apart 
from  this,  an  engine  making  a  Urge  nnmber  of  levolDtiOBs 
per  minute  to  a  convenient  motor  fnr  certain  high-speed 
machines. 

A  good  example  of  a  small  horlaimtal  enginoi  specially 
designed  by  the  symmetnr  and  balance  of  its  , 
parts,  by  largeness  of  the  bearing  sarfitoea,  and 
by  very  perfect  lubrication,  to  stand  the  strains 
which  are  caused  by  high  speed,  to  the  Arming- 
ton  A  ShoB  engine,  made  In  America  by  the  patenteea  and 
in  England  by  Messrs.  Greenwood  A  Batley.  The  bedptato 
to  symmetrical  about  the  line  of  motion  of  the  crosshesd; 
It  snpidtos  two  very  long  main  bearings  for  the  abalk  st 
each  end  of  which  there  Is  an  overhung  fly-wbeel.  Tbe 
bearings  have  an  adjustable  side-block  to  take  op  wear. 
Tbey  are  formed  entirely  of  white-metal,  oast  on  to  the 
cast-iron  plUow-blocka.  In  the  middle  are  tvro  disks,  fiim- 
iug  crank -cheeks,  which  are  weighted  t^ipoaite  the  ennk- 
pin,  so  that  they  balanoe  the  ptn  and  tiuA  put  of  the  eon- 
neoting-rod  which  maybe  treated  as  having  its  massapfiied 
there,  mieerank-pinand  theerosshead-pfn  arewideeneugli 
to  ^ve  a  large  bearing  area.  Hie  eroaahead'blodk  to  a 
hollow  broo»e  casting,  nvlng  an  excepttoaiaHy  large  sui^hee 
of  eontact  with  the  gofdce.  Hie  valve  la  a  plsfeon-vslve  ef 
the  Trick  type,  which  works  suffldeotly  tight  wHhoet 
packing.  The  valve-rod  and  ecoentric-rod  are  ooaneeted 
through  a  block  with  riidee  on  a  fixed  guide.  Tlie  governor, 
which  has  been  already  iUnstmtod  In  Flc.  10^  !•  ooatabei 
wlthinoneof  the i^-wbeels.  AnengiaAof  ulstjpa,with 
a  Blinder  18  laches  In  diameter  and  a  strofca  nt  Ifi  In^ss, 
maikes  1^5  revtflutlons  per  ralnnte,  has  a  irfebm  apesdef  SW 
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feet  per  minato,  and  indicates  about  SO  liorsc-power.  Other 
good  examples  of  high  speed  combined  with  doable  action 
are  AimiBhed  by  the  Porter-Allen  engine '  and  by  the  very 
light  engines  which  Mr.  Tfaomeycroft  and  others  have 
introdnoed  for  driving  fans  to  sapply  air  to  the  closed  stoke- 
holes of  tontedo-boats.  In  these  a  speed  of  1000  rsToIations 
per  minute  u  made  possible  by  the  nse  of  light  redprocating 
parts  and  large  bearing  sarfilees. 
196.  Fig.  1^  shows  a  large  non-compound  horisontal  Cor- 
UsB  engine  for  miU-driving,  by  Messrs.  Hiok, 
I^.^  HargTeavee  A  Co.  The  t^linder  is  34  inches 
in  diameter,  the  stroke  8  feet,  and  the  speed  45 
'  revolntions  per  minnto,  giving  a  mean  piston 
speed  of  720  feet  per  minnte.  llie  cylinder  is  Bteam- 
Jacketed  round  the  barrel  in  the  space  between  the  liner 
and  the  oater  cylinder,  and  also  at  the  ends,  which  are  cast 
hollow  tar  this  pnipose.  In  large  horiaontal  engines  the 
weight  of  the  putoa  tends  to  oatise  ezceHlTe  wear  on  the 
lower  side  of  the  cylinder.  In  the  example  shown  a  part 
of  the  weight  Is  borne  by  a  tail-rod,  ending  In  a  block,  which 
■lides  on  a  fixed  gnlde  behind  the  cylinder.  To  further 
diminish  wear  the  piston  Is  sometimes  made  maeh  wider 
fnm  front  to  back  tnan  the  one  shown  here ;  and  the  devtee 
is  nmetlaes  resorted  to  of  giving  the  piston-rod  "camber" 


angles  to  each  other,  an  arrangement  which  allows  the 
engine  to  be  started  readily  from  any  position.  . 
The  ordinaiy  locomotive  Is  an  example  of  e^fim 
this  form.  Among  fixed  eagines  of  the  larger 
kind,  winding  Mgin«$,  in  which  ease  of  starting,  stopping, 
and  reversing  la  essential,  are  very  generally  made  by  coop- 
ling  a  pair  of  horizontal  cylinders,  with  cranks  at  right 
angles  to  each  other,  on  opposite  sides  of  the  windlng- 
dmm,  with  the  link-motion  as  the  means  of  operating  ibo 
valves. 

SCO.  Non-componnd  engines  of  so  large  a  size  as  that  of 
Fig.  127  are  comparatively  uncommon.  Hori-  „ 
zontal  engines  of  the  larger  class  are  pneraUy  '^^l^^ 
compounded  either  (1)  by  having  a  high  and  a  oDglnea 
low  pressure  cylinder  side  by  side,  working  on 
two  cranks  at  exactly  or  nearly  right  angles  to  each  other, 
or  (2)  by  plodng  one  cylinder  behind  the  other,  with  the 
axes  of  both  in  the  same  straipht  line.  The  latter  Is  called 
the  Undem  arrangement.  In  it  one  piston-rod  is  gener^y 
common  to  both  cylinders;  occasionally,  however,  the 
piston-rods  are  distinct,  and  are  connected  to  one  ano^er 
by  a  framing  of  parallel  bars  outside  of  the  cylinden. 
Another  oonstmction,  rarely  followed,  is  to  have  parallel 
cylindets  with  both  piston-rods  acting  on  one  cionk  1^ 


Pio.  127.— Horizontal  CorliBa  Condensing  Engine. 


— that  is  to  say,  an  npward  curvature  in  the  middle  portion, 
which  the  weight  of  the  piston  reduces  to  stnlghtnesB. 
ilg.  187  Ulnstratea  a  common  method  ot  attaching  the  *ir> 
pomp  maA  condenser  lo  large  borlsontal  engines.  Hie 
oondenaer  ia  placed  in  a  well  in  fVont  of  the  cylinder,  and 
the  alT-pnmp,  wbieh  is  a  vertical  bucket-pump,  Is  worked 
by  a  bell-crank  lever,  connected  with  the  crosshead  by  a 
link.  The  fly-wheel  of  this  engine  is  grooved  for  rope- 
gearing;  it  is  oast  in  segments,  which  are  bolted  to  one 
another  and  to  the  spokes,  and  the  spokes  are  secured  by 
cotters  in  tapered  sockete  in  the  nave.  It  is  lai^  and 
heavy,  to  snit  the  inequality  of  driving  effort  which  Is 
eanaea  by  the  nse  of  a  aingle  cylinder  and  a  very  early  cut- 
•fT  in  eDffines  of  this  cukss.  To  fiwilitato  starting  and 
valve-setting,  mill  engines  are  often  provided  with  an 
aoxiliary  called  a  "hairing"  engine,  llie  barring  engine 
torus  a  toothed  pinion,  which  gears  into  a  toothed  rim  In 
the  lly-wheel,  and  Is  contrived  to  fall  aatomatically  oat  of 
gear  aa  soon  as  the  main  engine  starts. 

1S9.  When  uniformity  of  driving  effort  or  the  absence  of 
dead*pointa  Is  specially  important,  two  Independent  cylin- 
den are  often  ooopled  to  the  same  shaft  by  cranks  at  right 

)  jetoe.  hut.  Utah.  Eng.,  IMS. 


being  Joined  to  opposite  ends  of  one  long  crosshead.  In 
some  recent  compound  engines  the  large  cylinder  Is  bori* 
amtol,  and  the  other  lies  above  It  in  on  indined  portion, 
with  ito  C(Minecting>rod  working  on  the  some  crank-pfn. 

In  tandem  engines,  sinoe  the  pistons  move  together,  thero 
is  no  need  to  provide  a  receiver  between  the  oylindeis.  It 
is  practicable  to  follow  the  "  Woolf "  plan  of  allowing  the 
steam  to  expand  directly  from  the  small  Into  the  large  cyl- 
inder ;  and  in  many  instances  this  is  done.  In  point  of 
fact,  however,  the  connecting-pipe  and  steam-chest  form  an 
intermediate  receiver  of  considerable  sise,  which  will 
cause  loss  by  "drop"  {i  113)  unless  steam  be  cut  off  in  the, 
large  cylinder  before  the  end  of  the  sbvke.  Hence  it  is' 
more  usual  to  work  with  a  moderately  early  cut-off  In  the 
low-pressure  cylinder  than  to  use  the  "  Woolf "  plan  of  ad- 
mitting steam  to  it  throngbout  the  whole  stroke.  Unless 
it  is  desired  to  make  the  cut-off  occur  before  half-stroke,  a 
common  slide-valve  will  serve  to  distribute  steam  to  the 
large  cylinder.  For  an  earlier  cut-off  than  this  a  senarato 
expansion-valve  Is  required  on  the  low-pressure  cylinder,  to 
supplement  the  slide-valve;  and  in  any  case,  by  providjjig 
a  separate  expansion-valve,  the  point  of  cut-off  is  made 
subject  to  easy  control,  and  may  be  adjusted  so  aa  to  avoid 
drop  or  to  divide  the  work  as  amy  be  desirad^between  ttM 
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two  cylinders.^  For  this  reaeoD  it  is  not  nuosual  to  flucl  an 
expanBion-Talve,  as  well  as  a  commoQ  slide-vaWe,  on  the 
low-prenare  cylinder  even  of  tandem  engiooe.  In  many 
cases,  however,  the  common  elide-valve  only  is  tued.  On 
the  high-presaare  cylinder  of  compound  engines,  the  cat- 
oflT  is  osnally  effected  either  by  an  expansion  slide- valve  or 
by  some  form  of  Corliss  or  other  trip-gear. 

For  mill  engines  the  oomponnd  tandem  and  compoand 
coupled  types  are  now  the  most  nsnal,  and  the  high-pressare 
cylinder  ia  very  generally  fitted  with  Corliss  gear.  In  the 
compound  coupled  arrangement  the  cylinders  are  on  se pa- 
rs bedplates,  and  the  fly-wheel  is  between  the  cnnka. 
20t.  The  general  arrangement  of  vertical  engines  differs 
little  from  that  of  horiEontal  engines.  The 
cylinder  is  usually  supported  above  the  shaft 
by  a  cast-iron  frame  resembling  an  inverted  A, 
whose  sides  are.  kept  parallel  for  a  part  of  their 
length  to  servo  as  guides  for  the  crosshead. 
Sometimes  one  aide  of  the  frame  only  is  used,  and  the  en- 
gine Is  stiffeuod  by  a  wrought-iron  column  between  the  I 
cylinder  and  the  base  on  the  other  side.  Wall-engiiM  are  a 
vertical  form  with  a  flat  frame  or  bedplate,  which  is  made 
to  be  bolted  against  a  wall ;  in  these  the  shaft  is  generally 
at  the  top.  Vertical  engines,  are  compounded,  like  hori- 
zontal enginee,  either  by  coupling  parallel  cylinders  to 
cranks  at  right  angles  (as  in  the  onlinary  marine  form 
which  will  be  illustrated  later,  g  216),  or,  tandem  fashion, 
by  placing  the  higb-pressnre  cylinder  above  the  other.  In 
Tertioal  condensing  engines  the  condenser  is  situated  at 
the  base,  and  the  air-pump,  which  has  a  vortical  stroke,  is 
generally  worked  by  a  lever  connected  by  a  short  link  to 
the  intMshead.  In  some  cases  the  pump  is  horizontal,  and 
is  worked  by  a  crank  on  the  main  shaft. 

SOS.  Engines  making  400  to  1600  revolutions  per  minute 
High  ■nnrrf  heea  extensively  applied,  in  recent  years, 

^^I^^^Q^  to  the  driving  of  dynamos  and  other  high-speed 
enpnes.  machines.  These  are  for  the  most  part  single- 
acting;  ateam  is  admitted  to  the  back  of  the 
piston  only,  and  the  connecting-rod  is  iu  oompressiou 
throughout  the  whole  revolution.  Besides  simplifying  the 
nlvea,  this  has  the  important  advantage  that  alternation 
of  strain  at  the  joints  may  bo  entirely  avcnded,  with  the 
knocking  and  wear  of  the  brasses  which  it  is  apt  to  cause. 


129atransvcr«!  section.   Three  cylinders,  set  at  120°antt, 
prqject  f^m  a  closed  casing,  the  central  portion  of  which 
forms  the  exhaust.    The  pistons  are  of  the  truak  type- 
that  is  to  say,  there  is  a  joint  in  the  piston  itself  which 
allows  the  piston-rod  to  oscillate,  and  so  makes  a  sepustc 
connecting-rod  unnecessary.   The  three  rods  work  on  a 
single  crank-pin,  which  is  counterbalanced  by  masses  Died 
to  the  crank  che«.ks  on  the  other  side  of  tbei  shaft.  St«io 
is  admitted  to  the  back  of  the  pistons  only.    It  passes  first 
thruQgh  a  throhle-vaive,  which  is  controlled  hyacentrif- 
ugal  spring-governoi;  (Fig.  128),  and  is  then  distributed  to 
the  cylinders  by  three  piston-valves  A,  worked  by  sn  eooen- 
tric,  the  sheave  of  which  is  made  hollow  so  as  to  overhang 
one  of  the  main  bearings  ( Pig.  138 ).    Belcuse  takes  plsce  by 
the  piston  itself  uncovering  exhaust  ports  in  the  circnm- 
ference  of  the  cylinder,  and  the  rocking  motion  of  ths 
piston  rod  is  taken  advantage  of  to  open  a  supplementary 
exhaust  port  (B,  Fig.  129),  which  remains  open  during  a 
safflcient  portion  of  the  back  stroke.    The  flexible  coapling 
C  shown  in  Fig.  128,  in  which  the  twisting  moment  of  th« 
shaft  is  transmitted  through  disks  of  leather,  preventi 
straining  of  the  shaft  and  oeariugs  through  any  want  of 
alignment  between  the  shaft  of  the  engine  and  that  of  tlie 
mechanism  it  drives.    Besides  its  nsc  as  a  steam-engine, 
Hr.  Brotherhood's  pattern  has  been  extensively  applied  in 
driving  torpedoes  by  means  of  compressed  air.   As  s  steam- 
engine  it  iscompouuded  byplacingahigh-prossurecylinder 
out!!ide  of  and  tandem  with  each  low-preesure  cylinder. 

204.  In  other  engines  of  this  type  a  pair  of  cylinden,  or 
a  high  and  a  low  pressure  cylinder,  are  set  vertically  side 
by  side,  to  work  on  cranks  opposite  each  other.  The  cranks 
and  eonnectiog-Tods  are  completely  enclosed,  and  are  lubri- 
cated by  dipping  into  a  mixture  of  oil  and  water  with 
which  the  lower  part  of  the  casing  is  filled.  In  the  West- 
inghouse  engine,  where  there  are  two  vertical  cylinden  to 
which  steam  is  admitted  by  a  piston-valve,  the  crank-shaft 
is  situated  half  a  crank's  length  out  of  the  line  of  stroke, 
to  reduce  the  effects  of  the  connecting-rod's  obliquity  durin)( 
the  working  stroke.*  In  Mr.  Willans's  latest  form  of  engine 
the  high  and  low  pressure  cylinders  are  tandem,  and  the 
moelMtween  the  piston  forms  an  intermediate  receiver. 
The  piston-rod  Is  hollow,  and  has  a  piston-valve  in  it  which 
coDtrols  the  admission  of  steam  to  the  high-prcwnre  rylin- 


Pio.  128.— Brotherhood's  Three-Cylinder  Engine:  longitudtoal 
section. 

To  secure,  however,  that  the  connecting-rod  shall  always 
posh,  there  must  be  mnch  cushioning  during  the  back  or 
exhaust  stroke.  From  a  poiut  near  the  middle  of  the  back 
stroke  to  the  end  the  piston  is  being  retarded ;  and,  as  this 
must  not  be  done  by  the  rod  (whioh  would  thereby  be  re- 
qoired  to  pull),  cushioning  must  begin  there,  and  the  work 
spent  upon  the  cushion  most  at  every  stage  be  at  least  as 
great  as  the  loss  of  energy  on  the  part  of  the  piston  and 
rod.  In  some  sing'a-acting  enginee  this  cushioning  is  done 
by  compressing  a  portion  of  the  exhaust  steam ;  in  others 
the  rod  ia  kept  In  compression  by  help  of  a  supplementary 
piston,  on  which  steam  from  tht  boiler  presses;  in  Mr. 
Willans's  eogioe  the  cushioning  is  done  by  compressing  air. 

203.  A  very  successful  example  of  the  multiple-cylinder 
iirotherhood  "i°8'«-*cting  high-speed  type  is  the  three-cyl- 
uglne.        inder  engine  introduced  by  Mr.  Brotherhood  in 
1873,  the  most  recent  form  of  which  is  shown 
in  Figs.  128  and  129.   Fig.  128  ia  a  longitudinal  and  Fig. 

I  Or,  alterwiUvely,  the  adjustment  may  be  made  so  that  the 
steam  undergoes  equal  chaageti  of  tcmperatore  In  both  Cylinders. 


Fig.  129.— Brotherhood's  Three-Cylinder  Engine:  innsrerM 
section. 

der  and  its  transfer  to  the  low-pressure  cylinder.  The 

f>iston-valve  within  the  rod  takee  its  diSen-utial  motion 
rom  an  eccentric  on  the  crank-pin.  The  crosshead  is  itself 
a  piston  working  in  a  cylindrical  guide,  in  which  it  com- 
presses air  as  it  rises  during  the  back  stroke  in  order 
casbioB  the  reciprocating  parts.*  ■ 

206.  In  engines  for  pumping  or  for  blowing  air  it  it  n-'t 
essential  to  drive  a  revolving  shaft,  and  In  many 
forms  the  reciprocating  motion  of  the  steam-  rnmplnc 
piston  is  applied  directly  or  through  a  beam  to  esgbeb 
prodnce  the  reciprocating  motion  of  the  pump- 
piston  or  plunger.  On  the  other  hand,  pamping  engioM 
are  frequently  made  rotative  for  the  sake  of  adding  a  fly- 
wheel. When  the  level  of  the  suction  water  is  BuffldeBtl^ 
high,  horizontal  engines,  with  the  pump  behind  the  cjiia- 
der  and  in  line  with  it,  are  generally  preferred  ;  iu  other 
cases  a  beam-engine  or  vertical  direct-acting  raigine  is  more 
common.   Horisontal  engines  are,  however,  employed  to 

■  Bee  B^neerinff,  August  18, 1688. 

»  See  "DtBcusBlon  on  High  Speed  Motors,"  Jiin.  Pmr.  Ina.  C.S., 
Nov.  1885. 
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Sup  water  from  any  d^ptb  hy  nsiag  trlwigplu  rooking 
mes,  which  serve  as  bell-oraiu  leven  bstiraeii  the  hori- 
sontal  piston  and  vertical  pump-rods.* 

fig.  130  shows  a  compound  inverted  vertioal  tMunptng 
engine  of  the  aon-rotative  olaas,  by  Measn.  Hathorxi. 
Omj  A  Co.  Steam  is  distributed  thiondi  lift  tsItm,  and 
tbe  engine  ii  govemed  hj  the  dlflbrentid  gear  illuatiated 


engine.*  A  croashead  A  (Fig.  131)  fixed  to  each  of  the 
piston.rods  is  connected  to  the  piston-rods  of  a  pair  of 
oacillatlog  cylinders  B,  B,  which  contain  water  and  oom- 


manioate  with  a  reeerrolr  fhll  of  air  compreased  to  a  pree- 
mre  of  aboat  300  Ih  per  square  inch.  When  tlie  atroke 
(whieh  takes  {dace  in  the  direction  of  the  arrow)  beoina  the 
^Moni  an  at  flnt  forced  in,  and  work  is  at  flnt  done  by 


Fio.  I80.-<Vertlcal  Non-BolatlTe  Pumping  Soglne. 

In  Fig.  107,  in  co^j  unction  with  a  cataract,  which  makes 
the  piston  pause  at  the  end  of  each  stroke,   Tlie  platons 
are  In  line  with  two  pamp-rods,  and  are  coupled  by  an  in- 
verted beam  which  gives  guidaooe  to  tbe  crosBbeads  by 
means  of  an  approximate  stnight'Une  motion,  whidi  Is  a 
modifleatltm  if  that  of  Fig.  190.  SuTftoe  wmdeoseTB  are 
fluently  used  with  pumping  enginei^  the  water  which 
the  en^ne  pomps  servioK  as  circulating  water. 
208.  In  a  very  nnmeroos  class  of  direct -acting  steam* 
pumps,  the  steam-piston  and  the  pamp-platon 
or  plunger  are  on  the  same  piston-rod.  In  some 
fl^^S-         of  these  a  rotative  elementisintroduced, partly 
pnmps.        to  secure  uniformity  of  motion,  and  partly  for 
convenience  of  working  the  valves;  a  connect- 
ing-rod is  taken  tnm  some  point  in  the  piston-rod  to  a 
crank -shaft  which  carries  a  fly-wheel;  or  a  slotted  cross- 
head  fixed  to  the  rod  gives  rotary  motion  to  a  crank-pin 
paring  Into  the  slot,  the  line  of  the  slot  being  perpendic- 
ular to  that  of  the  stroke.   Many  other  steam-pomps  are 
strictly  non-rotative.   In  some  the  valve  is  worked  by  tap- 
pets from  the  piston-rod.    In  the  Blake  steam-pamp  a 
tappet  worked  by  the  idston  as  it  reaches  each  end  of  its 
stroke  throws  over  an  auxiliary  steam-valve,  which  admits 
steam  to  one  or  other  side  of  an  aaxiliary  piston  carrying 
the  main  slide-valve.   In  Cameron  &  Floyd's  form  one  of 
a  pair  of  tappet-valves  at  the  ends  of  tbe  cylinder  is  opened 
by  the  piston  as  it  reaches  the  end  of  the  stroke,  and  pnta 
one  or  other  side  of  an  auxiliary  piston,  which  carries  the 
allde-valve,  into  commnniostion with  the  exhaust,  so  that 
It  is  thrown  over.   In  the  Worthington  engine — a  design 
which  has  hftd  much  success  in  America,  and  Is  now  being 
intoodnoed  in  England  by  Messrs.  Simpson— two  steam 
eylindexs  are  placed  side  by  side,  each  working  its  own 
pamp-piston.   The  piston-rod  of  each  is  connected  by  a 
ahort  link  to  a  swinging  bar,  which  actuates  the  slide-valve 
of  the  other  steam-cyltnder.   In  this  way  one  piston  begins 
its  stroke  when  the  motion  of  tite  other  is  ahont  to  oeaae, 
and  a  smooth  and  oontinoons  action  Is  secured. 
207.  The  Worthington  engine  has  t>eeD  extensively  ap- 
plied, on  a  large  scale,  to  raise  water  for  tno 
J'iS^  "Upply  of  towns  and  to  force  oil  through  "  pipe- 

gjg^  Unes'' in  the  United  States.  In  the  largersises 
it  is  made  compound,  each  high-pressure  cyl- 
inder having  a  low-pressure  cylinder  tandem  with  It  on  toe 
tame  rod.  Owing  to  tbe  lightness  of  the  reciprocating 
masses,  and  their  comparatively  slow  acceleration,  their 
inertia  does  not  compuisate,  to  any  great  extent,  for  the 
inequality  of  pressure  on  the  pump-piston  that  would  be 
caused  by  an  early  cut-off  in  the  steam  cylinder  (see  g  186). 
To  meet  this  dimculty,  and  make  high  expansion  practl- 
cable,  an  ingenious  addition  has  recently  been  made  to  the 


1  For  an  account  of  beam  snd  other  forms  of  rotative  pum^ng 
enslnee.  see  a  paper  bv  Mr.  Bleb,  and  remarks  by  Hr.  J.  (i.  Hair, 
tolSSTpW-  £Sra  £.  April,  uk 


Fig.  ISl. 

the  nudu  jdston-rod,  throngh  tbe  compensating  ^Undeis 
B,  B,  on  de  compressed  air  in  the  reservoir.  This  con- 
tinues until  the  croeshead  has  advanced  so  that  tbe  cylin- 
ders stand  at  right  angles  to  tbe  line  of  stroke.  Then  for 
the  rem^der  of  the  stroke  the  compensating  cylinders 
aaUst  In  driving  the  main  piston,  and  the  oranpressed  atr 
glvetf  out  the  energy  wtiich  it  stored  in  the  earlier  portion. 
T\m  volume  of  the  air  reservoir  is  so  much  greater  than 
the  volume  of  the  cylinders  B,  B  that  the  air  pressure  re- 
mains nearly  constant  throughout  the  stroke.  Any  leakage 
flrom  the  irlinaei  or  *eservoir  is  made  good  a  smul 
pnmp  which  the  engine  drives.  One  advantage  which  this 
method  of  equ^ixlng  the  effort  of  a  steam-engine  piston 
has  (as  compared  with  making  use  of  the  Inertia  of  the 
reciprocating  masses)  Is  that  ute  effort,  when  adjusted  to 
be  uniform  at  one  speed,  remains  uniform  although  the 
speed  be  changed,  provided  the  Inertia  of  the  recipiocating 
parts  be  small.  In  the  Worthington  "high-duty"  engine, 
where  this  plan  Is  in  use,  the  high  and  low  pressure  cylin- 
ders are  each  provided  with  a  separate  expansion-valve  of 
tbe  rocking-cylinder  ^n>o,  ss  well  as  a  slide-valve ;  the  cut- 
off is  early,  and  the  efficiency  is  as  high  as  in  other  pump- 
ing engines  of  the  b«et  class. 

206.  Mr.  Hall's  "pulsometor"  is  a  peculiar  pumping 
engine  without  cylinder  or  piston,  which  may 
be  regarded  as  the  modem  repreeentatife  of 
theeni^neof  Savory  ({6).  The  sectional  view, 
Fig.  13^  diow*  its  principal  parts.  There  are 
two  chambers  A,  A', 
towards  the  top,  where  the  steam- 
pipe  B  enters.  A  ball-valve  C 
allows  steam  to  pass  into  one  of 
the  chambcTsand  closes  the  other. 
Steam  entering  (say)  the  right- 
hand  chamber  forces  water  out  of 
it  past  the  clack-valve  V  into  a 
delivery  passage  which  is  con- 
nected with  an  air-vessel.  When 
the  water-level  in  A  sinks  so  far 
that  steam  begins  to  blow  through 
the  delivery-posB^te,  tiie  water 
and  steam  are  dlrtnrbed  and  so 
brought  Into  intimate  contact,  the 
steam  in  A  is  condensed,  and  a 
partial  vacunm  is  formed.  This 
causes  the  ball-valve  .C  to  rock 
over  and  close  the  top  of  A,  while 
water  rises  ^m  the  suction-pipe 
E  to  fill  that  chamber.  At  tno 
same  time  steam  begins  to  enter 
the  other  chamber  A',  discharging 
water  from  it,  and  the  sune  serifls 


Tbe 
polso- 
mtfer. 

narrowing 


no.  182.— ■Fnlsometer. 


«  JNb.  iVoc.  InaL  as.,  1886,  part  iT.;  Eiiff»eering,  August  20, 188(L 
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of  itctioDB  is  repeated  in  either  chamber  alternately.  While 
the  water  is  being  driven  out  there  ia  comparativelj  little 
eondenntkm  of  rteam,  partly  becaiue  the  sli^  of  the 
Tcaad  doM  not  promote  toe  formation  of  eddies,  and  partly 


■afety 

motor. 


Fie.  138.— Darey  Motor. 

beeanM  there  Is  a  eoBhion  of  air  between  the  steam  and  the 
water,  Near  the  top  of  each  chamber  is  a  amall  air-Talve 
apeaing  inwards,  which  allows  a  little  air  to  enter  each 
time  a  Taoaam  is  formed.  When  any  steam  is  condensed, 
the  al^  mixed  with  it  remains  on  the  ewdsailiuje  and  fbrms 
a  non-condncting  layer.  The  poleometer  is,  of  ooQise,  fiu 
firom  efficient  as  a  thermodynamic  engine,  bat  its  snltabil  1^ 
for  Bitoations  where  other  steam-pumps  cannot  be  nsed,  and 
the  extreme  simplicity  of  its  working  parte,  mi^e  it  vala- 
able  in  eertain  oasee.  ' 
200.  We  have  seen  that  the  tendency  of  modem  steam 
praetioe  ia  towards  higher  preasnres,  and  that 
o»jfT'  this  means  a  gi^n  both  in  efficient^  and  in 
power  for  a  pTen  weight  of  engine.  High 
preasare,  or  indeed  any  pressure  materiaUy 
above  that  of  the  atmosphere,  is  oat  of  the  question  when 
engine  and  boiler  are  to  work  withont  the  regular  presence 
of  an  attendant.  Mr.  Davey  has  recently  introdaoed  a 
domestic  motor  which  deserves  notioe  from  tJie  fitot  that  it 
employs  steam  at  atmospheric  preasare.  One  form  of  thJa 
snooeasfal  little  engine  is  shown  in  Fig.  133.  l^e  boiler— 
which  serves  as  the  frame  of  the  engine — is  of  oast-iron^ 
and  is  fitted  with  a  cast-iron  internal  flre-boz,  with  a 
vertical  flae  which  is  traversed  by  a  water-bridge.  The 
oylinder,  which  is  enclosed  within  the  upper  part  of  the 
boiler,  and  the  piston  are  of  gun -metal,  and  work  without 
Inbrioation.  Steam  Is  admitted  1^  an  ordinary  slide-valve, 
also  (MT  gun-metal,  WMked  l^au  ecoentrlo  In  the  nsnalway. 
The  condenser  stands  behind  the  boiler ;  it  consists  of  a 
number  of  upright  tubes  in  a  box,  through  which  a  current 
of  cold  water  clrcolates  from  a  supply-pipe  at  the  bottom 
to  an  overflow-pipe  at  the  top.  In  larger  sizes  <^  the  motor 
the  cylinder  stands  on  a  diaunot  tamo,  and  Uie  boiler  has  a 
hopper  fire-box,  which  will  take  a  charge  of  ooke  safflcient 
to  Olive  the  ehgine  for  several  hours  without  attention. 
About  6  or  7  B>  of  coke  aie  burned  per  horse-power  per 
honr. 

810l  Vxtm  the  earlieit  d^  a(  the  rotative  engine  at- 
tempts  have  been  madetoavoid  the  intermittent 
xeeiprocating  motion  which  an  ordinary  piston- 
engine  first  produces  and  then  converts  into 
motion  of  rotation.   Hnrdooh,  the  oon temporary  of  Watt, 
pn^xwed  an  engine  consisting  of  a  pair  of  spni^wheels 
ge^ng  with  one  another  in  a  chamber  through  which 
■team  passed  by  being  carried  round  the  outer  ddes  of  the 
wheels  in  the  spaces  between  saoceBBive  teeth.* 

In  a  moitt  modem  wheel-engine  (Dodgeon'a)  the  steam 
was  admitted  by  ports  In  side-plates  Into  the  dearanoe 
space  behind  teeth  ingear  with  one  another,  just  after  they 
had  passed  the  line  ofoentree.  From  that  -point  tothe  end 
of  ue  arc  of  oootact  the  dearanoe  spaoe  increased  in 
Tolame ;  and  it  was  therefore  possible,  by  stopidBg  the 
admiidon,of  steam  at  an  Intermediate  point,  to  work  ex- 
pandTdy.'  The  diflloiilty  of  maintuning  steam-tight 
CMUieetfon  between  the  teeth  and  the  side-idatflB  on  wUkdi 

■  See  Fsrcy^  3V«a«K  OK  Me  5bom-Ai0AM;  sn. 


the  fiocee  of  (be  wheels  slide  is  obvious ;  and  the  same 
difficulty  has  prevented  the  success  of  many  other  forms  of 
rotary  engine.  These  have  been  devised  in  immense 
variety,  in  many  cases,  it  would  seem,  with  the  idea  that  a 
distinct  mechanical  advantage  was  to  be  secured  by  avoid- 
ing the  reciprocating  motion  of  a  piston.'  In  point  of  fact, 
however,  very  few  forms  entirely  escape  having  pieces  with 
reciprocating  motion.  In  all  rotary  engines,  with  the 
exception  of  steam  turbines, — where  work  is  done  by  the 
kinetic  impulse  of  steam, — there  are  steam  chambers  which 
alternately  expand  and  contract  in  volume,  and  this  action 
usually  takes  place  through  a  more  or  leas  veiled  recipro- 
cation of  working  parte.  So  long  as  engines  work  at  a 
moderate  speed  thore  is  little  advantage  in  avoiding 
reciprocation ;  the  alternate  starting  and  stopping  of  piston 
and  piston-rod  do  not  effect  materially  the  friction»l 
dBd«w^,  throw  no  deleterious  stnin  on  Uie  joints,  and 
need  not  diatorb  the  equilibrinm  of  the  machine  as  a  whole. 
The  case  is  dUiBrent  wben  very  high  ^eeds  are  eonoemed ; 
it  is  then  desirable  as  flw  as  posdue  to  limit  the  amount  of 
reclptoeating  motion  and  to  rednoe  the  masses  that  partake 
in  it. 

211.  A  recent  interesting  and  sneoasafhl  example  of  the 
rotary  type  is  the  sphencd  engine  of  Ur. 
Beauchamp  Tower,'  which,  like  several  of  its  .n^^ 
predecessors,*  is  based  on  the  kinematic  rela-  ^Sfne! 
tions  of  the  moving  pieces  in  a  Hooke's  joint. 
Imagine  a  Hooked  joint,  uniting  two  sufts  set  obliquoly 
to  Mie  another,  to  be  made  up  of  a  central  disk  to  whidi 
the  two  dittfts  are  hinged  by  semidrcular  plates,  each  plate 
working  In  a  hinge  which  forms  a  diameter  of  the  oential 
disk,  the  two  hinges  being  on  of^osita  sides  of  the  disk  and 
and  at  right  angles  to  one  another.  Fnrther»  let  the  disk 
and  the  hinged  pieces  be  endoaed  in  a  spherical  diamber 
throng  whose  walls  the  shafts  prqject.  As  the  shafts  re- 
volve each  of  the  four  spaces  bonnded  by  the  disk,  a  hinged 
pieoe,  and  the  chamber  wall  will  sufTer  a  periodic  iacrease 
and  diminution  of  volume,  between  limits  which  d^Kkd 
on  the  an^le  at  which  the  shafts  are  set.  In  Mr.  Tower's 
engine  this  arrangement  is  modified  by  using  sphericd 
sectors,  each  a^uarter  sphere,  in  place  of  semicircular 
plates,  for  Uie  pieces  in  which  the  shafts  terminate.  The 
shuFtB  are  set  at  135**.  Each  of  the  four  enclosed  cavities 
then  alters  in  volume  from  zero  to  a  quarter  sphere,  back 
to  sero,  again  to  a  quarter  sphere,  and  again  back  to  mao, 
in  a  complete  revolution  of  the  shafts.  In  praetioe  the 
central  disk  is  a  plate  of  finite  thickness,  whose  edge  is 
kept  steam-tight  in  the  endosing  chamber  by  spring- 
packing,  and  the  sectors  are  reduced  to  an  extent  corre- 
sponding to  the  thickness  of  the  central  disk.  One  shaft  ia 
a  dummy  and  runs  free,  the  other  is  the  driving-shaft. 
Steam  is  admitted  and  exhausted  by  ports  in  the  sphericd 
sectors,  whose  backs  serve  as  revolving  slide-valves.  It  is 
admitted  to  each  cavity  during  the  first  part  of  each 
perlodicd  increase  of  the  cavils  vdnme.  It  is  then  cut 
oir  and  allowed  to  expuid  as  the  cavity  farther  enlarges, 
and  ia  exhausted  as  the  cavity  contracts.  If  the  working 
shaft,  to  which  thedriven  mechanism  serves  as  a  fly-whed, 
revdves  uniformly,  the  dnmmy  shaft  is  altematdy 
aooderated  and  retarded.  Apart  from  this,  the  onlr 
reciprocating  motion  is  the  amdl  amount  of  osdUation 
whioh  the  comparativdy  li^t  central  didc  undergoes. 

Another  rotary  engine  of  the  Hooke's-Joint  ftouy  is  Mr. 
Fldding's,'  in  whidtaglmbd-ring  and  four  curved  pistons 
take  the  daoe  of  the  duk.  Two  curved  piatoDS  are  fixed 
on  eadi  siae  oS  the  glmbd-ring,  and  as  the  shafts  tcvolva 
these  work  in  a  corresponding  pair  of  cavitlea,  which  may 
be  called  curved  cylinders,  fixed  to  each  shaft 

21^  Attempts  have  been  made  from  time  to  time  to  de- 
vise steam  engines  of  the  tnzbine  dass,  where 
rotation  <tf  a  whed  is  prodneed  either  by  reae-  Steam 
tioa  from  a  jet  of  escaping  steam  or  by  Impact  turtotn«. 
of  a  3ct  upon  revolving  blades.  A  revolving 
pleoe  which  is  to  exbaot  even  a  respectable  fraction  •!  the 
kinetic  energy  of  a  steam  Jet  must  move  with  ezoemra 
Tdod^.  In  Hr.  C  A.  Parwrn's  ateam-tarblne  fliis  dlfl- 
oulty  is  overcome  and  a  moderate  d^ree  of  efflcienoy  m  se- 
cured by  using  a  series  of  central-flow  turbine  wheels,  in 
the  form  of  perforated  disks,  dl  on  one  shaft,  with  fixed 
disks  between  whldi  are  perforated  to  serve  a>  snwe- 
bladee.  Steam  passea  from  end  to  end  of  this  aenea, 
giTins  up  a  small  portion  of  ita  energy  to  each,  bat  retain:* 
Inglitaeattheend. 

*  A  laiae  number  of  propoaedroUrr  engines  an  detothed.  and 
their  kmematic  relations  to  one  another  are  dlscoaea.  in  Ren- 
leauxfa  Ebumalktiif  KteMMOV.  translated  by  FnL  Kenaedy. 

•  J>nMt.iiw(.Jr<cjk.Aw..Har£,V>86i  ^ 

*  One  of  thCM.  thedldceitfne  ot  Hshop.  was  und  for  a.  tun* 
Intheprinthngofltoeof  9V  imim,  bnt  was diacsrded  ialsoJ. 

•  JRii.  Hvc  IntL  C  A,  Hovembar.  UBB. 
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XII.  Mabihe  Enqines. 

213.  The  eariy  steamers  were  fitted  with  paddle- 

whe^,  and  the  engines  used  to  drive  them 
'^'^^        were  for  the  most  part  modified  beam-en- 

ginea.   BeU's    Comet    [I  21)  was  driven 

Dy  a  spedes  of  inverted  beam-engine, 
and  anothw  form  of  inverted  beam,  known  as 
the  ridfr4ever  engine,  was  for   long  a  &Torite 

with  marine  engineers,  Jn  the  side-kver 
SUMawec  vaffM  the  Qylind^  was  vertieal,  and  the 
vattBM.      pistmi-rod   projected  through  the  top. 

Aom  a  oroflshead  on  the  rod  a  pur  of  links, 
one  on  each  mde  of  the  cylinder,  led  down  to  the  ends 
of  a  pair  of  horizontal  beams  or  levers  below,  which 
oaoillated  abont  a  fixed  gndgeon  at  or  near  the  middle 
of  their  length.  The  two  levera  were  joined  at  their 
other  ends  by  a  crosstiul,  from  which  a  connecting- 
rod  was  taken  to  the  crank  above.  The  side-lever 
engine  is  now  obsolete. 
In  American  practice,  engines  of  the  beam  type, 

with  a  braoed-oeam  supported  on  A 
SSfi^      frames  above  the  deck,  are  still  common 

in  river  steamers  and  ooasters. 

214.  An  old  form  of  dinotraotiog  paddle-engine  was 

the  steeple-engine,  in  which  the  oylin- 
Steeple  der  was  set  vertically  below  the  crank. 
^QC^^      Two  piston-rods  projected  through  the  top 

of  the  oylind^  one  on  each  side  of  the 
shaft  and  of  the  crank.   Tney  were  united     a  cross- 
head  sliding  in  vertical  guides,  and  from  this  a  letnm* 
ocnioeeting-rod  led  to  the  crank. 
21fi.  Modem  paddle-whed  engines  are  usually  of 

one  of  the  following  types.  (1.)  In  o$eil- 
OKDlatlDg  2afi»ij/  cylinder  enginet  the  c^hnders  are  set 
*i>sbMa      under  the  crank -shaft,  and  the  piston-rods 

are  directly  connected  to  the  cranks.  The 
OTUnders  axe  supported  on  ^nnions  which  give  them 
toe  neoeBsaiy  fiaMom  of  oaoilUrion  to  follow  the  move- 
meat  of  the  crank.  Steam  is  admitted  through  the 
tmnnions  to  slide-valves  on  the  rides  of  the  cylmders. 
In  some  instanoes  the  mean  position  of  the  oyunders  is 
inclined  instead  of  vertical;  and  oscillating  engines 
have  been  arranged  with  one  <^linder  before  and  an- 
other behind  the  shaft,  both  pistons  working  on  one 
erank.   The  (wallating  cvUnder  type  is  best  adapted 

for  what  would  now  be  considered  compar- 
Diason&i  arively  low  pressures  of  steam.  (2.)  Di- 
rncuM^     aponal  atgrna  are  direct-acting  endues  of 

the  ordinary  connecting-rod  type,  with  the 
cylinders  fixed  on  an  inclined  bed  and  the  guides 
uoping  up  towards  the  shaft. 

216.  When  the  smew-propellor  b^n  to  take  the 
plaoe  (tf  nddle-wheek  in  ooean-steameis,  the  increased 
q>eed  wBidh  it  requred  was  at  fint  Buj)plied  by  nring 
Bpnr-whed  gearing  in  ooiqanction  with  one  of  the 
rormscrf' engines  then  usual  in  paddle  steamers.  After 
a  time  types  of  engine  better  snited  to  the  screw  were 
iDtroduced,  and  were  driven  fast  enough  to  be  ooo- 
nected  directly  to  the  screw-shaft.  The  smallness  of 
the  horiiontal  soaoe  on  either  side  of  the  shaft  formed 
an  obstacle  to  the  use  of  horizontal  engines,  bnt  this 

difficulty  was  overcome  in  several  wara. 
Trunk  In  Penn's  trunk-engine,  still  used  in  Uie 
tiigiiw      navy,  the  engine  is  shortened  by  attaching 

the  oonnecting-rod  directly  to  the  piston, 
mod  using  a  hollow  piston-rod,  called  a  trunk,  hkige 
eDOiuh  to  allow  the  conoectine-rod  to  oscillate  inride 
it.  ^nie  trunk  extends  through  both  ends  of  the  blin- 
der and  forms  a  ^de  for  uie  piston.  It  has  the 
drawlMtdc  of  reqnunng  very  large  stuffing-boxes,  of 
wasting  cylinder  space,  and  of  presenUng  a  latge  ror- 
fiwe  of  metal  to  alternate  hearing  by  steam  and  cooling 
lav  eootact  with  the  abnosphere.  The  use  of  high- 
praasure  steam  is  likely  to  make  the  trunk-engine  ob- 
solete. 

217.  The  retum-otHinecring-rod  engine  is  another 
horiiontal  fonumnoh  used  in  the  navy.  Itisasteeple- 


Horlaontal 
dlrect- 
aotlnv 


Inverted 
vertical 


en^pne  placed  horizontally,  with  two,  and  in  some 
four,  piston-rods  in  each  cylinder.  The  Betum-con- 
piston-rods  pass  clear  of  the  shaft  and  the  necting-rod 
crank,  and  are  joined  beyond  it  in  a  guided  enpne* 
oroBshead,  from  which  a  connecting-rod  returns. 

Ordinary  horizontal  directraoting  engines  with  a 
short  stn^e  and  a  short  connecting-rod  are 
also  common  in  war-ships,  where  the  hori- 
iontal is  iVe<iuently  preferred  to  the  vertical 
type  of  engine  for  the  sake  of  keeping  the 
machinery IkIow  the  water-Une.  In  nori- 
zontal  marine  engines  the  ur-pumj>  and  condenser  are 
generally  placed  on  the  opposite  nde  of  the  shaft  from 
the  oyUnder,  which  balanoee  the  w^ht  and  allows  the 
air-pump  to  be  driven  direct 

218.  In  merchant  ocean-steamers  one  general  (grpe 
of  engine  is  universal,  and  the  same  type  is 
now  to  an  increasing  extent  adopted  in 
naval  practice.   This  is  the  inverted  verti- 
cal direct-acting  engine,  generally  with  two 
or  more  oylinaers  placed  side  by  side  di- 
rectly oTor  the  shaft.   In  exceptional  cases  a  ringle 
cylinder  has  been  used,  with  a  fly-whed  on  the  ehalt. 
Two,  three,  and  four  cylinders  are  common. 

The  most  nsnal  form  of  existing  murine  engine  is  the  two- 
cylinder  componnd  arrangement,  with  cnuks 

right  anglea,  or  nearly  at  right  anglea,  of  Kxampla. 
which  Figs.  135,  136, 137  (pp.  5U-46)  show  a 
characteristic  example  (the  engines  of  the  B.  s.  "l^rtar," 
by  HeBBTs.  John  and  James  Thomson.  Qlasgow). 

Fig.  135  Is  an  end  deration,  Fig.  138  a  l<Htgltadinal  sec- 
tion Ummgh  theoentreof  tiieengiiie8,and  Fig.  137athwait> 
ship^ection  through  the  condenser  and  air-pump.  The 
oylindeis  are  60  and  94  inches  in  diameter,  and  the  strolce 
is  6  feet.  Both  oylindets  are  fitted  with  linoTs,  and  are 
Bteam-Jacketed.  Doable-ported  sUde-valveB  are  nsed  oa 
both,  and  the  high-pressure  valve  has  a  relief-ring.  Tim 
croBidiead  gaides  are  fitted  on  the  aide  on  which  the  cross* 
head  heus  when  the  engines  are  going  ahead,  with  a  hollow 
box  behind  the  guiding  surface,  and  cold  water  is  kept  cir- 
oalattng  in  tills  to  prevent  the  guides  tnm  heating.  Hie 
orank-uaA  is  of  Vieket'B  steel,  174  inches  in  diameter. 


Fie.  184.— Piston  Packing. 

He  oondenser  is  In  the  place  it  usually  has  in  enginee  at 
tdiis  ^pe,— in  tlie  lower  part  at  the  back  fcatne,  with  Ite 
tubes  running  horlsontaliy  from  end  to  end  of  the  engine. 
There  are  1400  tobee,  of  1  inch  diMneter  and  li  Inch  pitch. 
The  air-pompe  are  of  the  single-acting  bucket  kind,  and  are 
driven  1^  a  lever  fhnn  the  crosBhead.  Centrif ugal  clrca- 
lating  pomps  an  used,  driven  by  a  pair  of  indniendent 
small  vertical  engines,  fnie  link-motion  is  worked  by 
steam  starting  and  revening  gear,  which  appears  on  th« 
left  side  of  tike  engine  in  Fig.  136.  These  enginee  work 
with  a  boiler  preeanre  of  90  0>,  and  indicate  3660  hone- 
power.  Fig.  134  shows,  on  a  larger  scale,  the  piston  pack- 
ing, which  consistB  of  a  pair  of  floating  rings,  pressed  out  by 
a  spiral  spring  behind  them. 

219.  Two  other  anangementflof  double  compound  (as  dis- 
tdognished  firom  triple-expaoBlon)  marine  en- 
gines of  the  inverted  vertical  type  reqn  ire  notice.  Tandem 
One  is  the  tandem  arrangement,  largely  adopted  vertical 
in  the  steamers  of  the  "White  Star"  line.  In  engines, 
these  each  crank  is  operated  by  an  independent 
pair  of  oomponnd  cylinders,  tiie  high-preasnre  oyliader  being 
on  top  of  the  iow-presanre  cylinder,  with  one  piston-rod 
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Commoo  to  both.  The  ralTMof  both  an  work«d  hj  ssingle 
pair  of  aeoeittria  wltii  a  llBk^notioD ;  th«  Talv»>rod  of  ttie 
linr-pWQW  cyHoder  oxtenda  throngh  tiietop  of  iti  tbIto* 
flhaitt  and  !■  Jmned  either  directlj  or  by  a  ghort  lever  with 


■operior  to  thatof  twocnokeio  nnifonni^  of  effort  od  the 
shaft  To  &cilitate  renuvring  the  piatons  fkom  the  crlin- 
den,  the  large  cylinder  ha>  m  eama  eaaee  been  set  uon 
the  other. 


tm,  us^Ssd  neratton  of  Btarine  bffaM. 


the  valve-rod  of  the  high-preaBare  cylinder.  Generally 
two  pairs  of  tendem  cylinden  are  plamd  side  by  side,  one 
pair  abaft  the  other,  to  work  on  cranks  at  right  angles.  In 
exeeptiooally  large  eoginea  three  pairs  have  been  osed, 
working  on  cranks  ISO**  apart,'  an  arrangement  greatly 

I  See  dencripUon  of  the  engines  of  tbe  **  Cl^  of  Rome."  with 
three  4t>lnob  and  three  Se-inoo  cylinders  with  a  stroke  of  6  toet, 
working  np  to  11^  I.  H.      Proc  /mL  Medi.  Aff..  1880. 


230.  The  other  arrangement  <tf  doable  oompound  mariBe 
engine  has  three  cylinders  set  fn  line  fore  and 
aft.  The  middle  one  is  the  higb-prasare 
cylinder;  the  other  two  reoelTO  steam  from  it, 
and-form  tcqcether  the  eqoivalent  of  one  large 
low-presBore  cylinder.  The  three  work  on 
cranks  at  120<*  apart  Betides  aecnring  the  advaotaire  in 
onlfonnity  at  effort  which  three  eranka  have  over  tve^  tiuB 


Three- 
cylinder 
anance- 

BUOL 
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fonn  avoids  the  use,  In  very  powerful  engines,  of  a  low- 
prewnre  cylinder  of  exoessivfi  aise.  Ontheotber  band,  the 
three^Under  form  takes  np  more  space,  and  has  a  Iivger 
Bomber  of  working  puts.  In  the  most  powerful  engines 
that  have  yet  been  cautracted  this  threaHsHnder  arrange- 
ment  la  fonowed.  Hie  "  Umbria"  and  "Etraria**  have  a 
71-incb  high'pressare  cylinder  between  two  10&-inoh  low- 
preasnre  cylinders,  with  a  stroke  of  6  feet.  These  engines, 
wbiA  were  built  jost  before  the  introdnction  of  triple  ez- 
pMQsion,  are  supplied  with  steam  at  a  pressure  of  110  Rt  hj 
l^aQga^  and  iudiMte  14,900  horse-pomr. 


tbree-erank  tilple-expa&rioh  engines,  designed  by  Mr.  A.  CL 
Kirk.  The  ezperlmentwaspeventedftvm  being  fnllyBnc- 
cessful  by  tiie  fallnre  of  tbe  ooilsi^  which  were  of  a  special 
tn>e.  Another  experiment  with  triple  engines  in  the  ya<jit 
"Isa"  in  1877  prepaied^e  way  for  their  amllcatiou  to  reg- 
nlar  ocean  serrlce.  In  1882  the  steamship  "  Aberdeen,"  with 
triple  engines,  designed  by  Mr.  Kirk,  to  work  with  steam 
of  IK  &>  pressnre,  snpplied  tmm  dnnble-ended  steel  boilers 
of  the  ordinary  marine  type,  demonstrated  the  advantage 
and  aafle^  of  the  qntem.  Since  then  Ita  nse  has  become 
general  in  new  ateamers,  and  in  many  eases  the  oldsr 


PiQ.  186.— LongitQdlnal  Section  of  Marine  Engine. 


In  llili  and  In  flie  ordinary  two-cylinder  form  of  marine 
engine,  the  low-pressare  valve-chest  and  the  casing  of  the 
migine  between  the  oylindere  form  an  intermediate  receiver 
tar  theatwuii. 

S21.  Daring  the  last  two  m  three  years  a  great  advance 
Turn  taken  place  In  marine  engineering  by  the 
J^JPj^**'  general  inteodaction  of  triple-expansion  engines 
SSSS  and  by  an  In  orcase  In  steam  preesnre  whidi  the 
ni-m.  mtem  of  triple  ezpansion  makes  praotieable. 

Inl874theitaHneT*'Propoiitifl**  was  fitted  with  a  set  of 
Vol.  XXII.— 1181 


doable  engines  are  being  removed  to  give  plaoe  to  flngtmi 
of  the  triple-expansion  type,  with  the  effect  of  redocing 
the  consnmption  of  coal  by  abont  36  per  cent.' 

1  The  rapid  pnwress  of  the  system  of  triple  expansion  may  ba 
Jaclged  from  the  net  mentioned  by  Mr.  Parker  of  Lloyds  in  a 
recent  paper  (Mngifieering,  July  SO,  1886),  that  ont  of  199  engines 
then  belngbiultior  merchant  Bteamers,12SMti  were  of  the  triple- 
expansion  type.  For  war  ihlpa  also  triple  engines  are  bdng 
bnllt  of  sises  np  to  18,000  horse-power.  For  adlseosslon  of  several 
important  points  in  tlie  dealsn  of  tii|de«(panslon  sngtoes,  see  a 
p^>er  by  E.  Wyllle,  meTM  Jbek.  SUg.,  Oct7l«8. 
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222.  In  the  most  common  arrangement  of  triple-eziNuiBion 
enginefl  three  cylinders  are  ranged  in  line,  fore  and  aft, 
werking  on  cranks  at  120°  i^rt.  FiBtoD-valTes  are  gener- 
ally preferred,  and  these  jm  not  uncommonly  worked  by 
some  form  of  radial  valve-gear  tnitead  of  the  oxdfaiary  link- 
motion.  An  advantage  of  thia  is  that  the  space  which 
would  be  taken  np  by  eccentrics  npon  the  shait  is  saved, 
and  longer  main  bearings  are  in  conseqaence  possible,  with- 
out spreading  the  engines  in  the  fdre-and-aft  direction. 
An  oldectionable  feature  of  the  three-cylinder  triple  engine 
is  its  length ;  on  the  other  hand,  the  high  s^eed  and  high 
pressure  which  are  features  of  modem  practice  make  long 
bearings  indispensable. 

223.  To  avoid  the  length  of  the  three-crank  engine,  Ur. 
Brock  and  others  have  made  engines  of  the  triple-expansion 
type  with  two  cranks,  by  potting  the  high  and  the  inter- 
_  .  .  mediate  pressure  cylinders  above  and  tandem 
eip»"iSftii  "'"^  low-pressure  cylinders.  Mr.  Brock 
engines.  built  four-cylinder  qnadniple-expsui- 

sion  engines  of  a  ^milar  form  (with  two 
cranks),  and  eetimates  that  they  show  an  economy  in  coal 
consumption  of  5  per  cent,  as  compared  witSi  triple-ezpon- 
aion  engines  working  with  the  same  pressure  of  steam. 

224.  Steam-jackets  are  retained  by  some  but  not  by  all 
builders;  where  they  are  employed  the  boiler  steam  is 
Qsually  rednced  iu  pressure  before  admission  to  the  inter- 
mediate and  low-pressnre  cylinder  jackets  and  to  the 
receiver-jackets.  The  feed-water  is  frequently  heated  to 
abclut  200°  F.  by  Weir's  plan  of  condensing  in  it,  by  common 
il^ection,  a  quantity  of  steam  taken  from  the  seiM>nd  re- 
ceiver; this  bas  the  advantage  of  freeing  it  of  air,  and  of 
preventing  local  chilling  in  the  boiler.  In  present-day 
practice  the  boiler  pressure,  for  a  triple-expansion  engine, 
ranges  from  120  to  170  lb  per  sqaare  inch  (by  gauge),  and  it 
does  not  appear  ttiat  any  material  Increase  of  this  is  possi- 
ble withoQt  a  comidete  departure  from  the  present  type 
of  marine  boiler.  On  the  other  hand,  without  a  material 
increase  of  pressure  there  is  little  advantage  in  quadruple 
expansion. 

225.  Surface  condensation  was  introduced  in  marine 

engines  by  8.  Hall  in  1631,  bnt  was  not 
Sunhce  brought  into  general  use  until  much  later, 
condensers.  Previous  to  this  it  had  been  necessary,  in  order 

to  avoid  the  accamnlatioo  of  too  dense  brine 
in  tiie  boiler,  to  blow  off  a  portion  of  the  brine  at  short  in- 
tervals and  replace  it  by  sea  water,  a  proceH  which  of 
course  involved  much  waste  of  heab  By  the  use  of  surfkce 
condensers  it  became  pomible  to  use  the  same  portion  of 
water  over  and  over  again.  The  very  freedom  of  the  con- 
densed water  from  dissolved  mineral  substances  was  for  a 
time  an  obstacle  to  tiie  adoption  of  surface  condeoSOTs,  for 
it  was  found  that  the  Iwiler,  no  longer  protected  by  a  de- 
posit of  scale,  became  rapidly  corroded  tlirough  the  action 
of  acids  formed  by  the  decomposition  of  the  lubricating  oil. 
This  olfjection  was  overcome  by  introducing  a  sufficient 
amount  of  salt  water  to  allow  some  scale  tp  form,  and  the 
nse  of  surface  condensers  soon  l>ecame  universal  on  steamers 
plying  In  sea  water.  The  marine  condenser  consists  of  a 
multitude  of  tabes,  generally  of  brass,  about  }  of  an  inch 
in  diameter.  Through  these  cold  sea-water  is  made  tocircu- 
late,  while  the  steam  is  brought  into  contactwith  their  ont- 
side  surfaces.  In  some  cases,  especially  in  Admiralty  prac- 
tice, cold  water  circulates  outside  the  tubes  and  the  steam 
passes  inside. 

226.  The  ordinary  marine  engine  has  four  pumps :  the 
^  .  air-pump,  which  is  made  lat^  enongh  to  serve 
&aSae  iojection  instead  of  surface-condensation 
pumps.        should  at  any  time  be  resorted  to ;  the  feed- 
pump; the  circulating  pump,  which  maint&ins 

a  current  of  sea-water  through  the  tubes  of  the  condenser ; 
and  the  bilge-pump,  which  discharges  any  water  accumu- 
lated by  leakage  or  otherwise  In  the  bilge  of  the  ship.  The 
pumps  are  so  arranged  that  in  the  event  of  a  serious  leak 
the  circnlatiog-purop  can  also  draw  its  supply  frtim  the 
bilge.  In  most  engines,  especially  those  of  less  recent  con- 
struction, the  four  pumps  are  placed  twhind  the  condenser, 
and  are  worked  by  a  single  crosshead  driven  by  a  lever, 
the  other  end  of  which  is  connected  by  a  short  link  with 
one  of  the  crossheads  of  the  engine.  It  is  now  becoming 
common  to  use  a  small  engine,  distinct  from  the  main 
engine,  to  drive  the  feed-pump,  and  to  supply  circulating 
water  by  a  centrifugal  pump  also  driven  -by  a  separate 
engine. 

2S7.  In  the  improvement  of  the  marine  engine  two  points 
are  noteworthy, — reduction  in  the  rate  of  con- 
**™*™      sumption  of  coal  per  horse-power,  and  reduc- 
^^^^      tion  iu  the  weight  of  the  machine  (oomprising 
power,  engine  proper  and  the  boilers)  per  htnse- 

power.  The  second  conaideration  is  in  some 
OSes  of  even  more  moment  than  tfae  first,  especially  in 


war-ships.  Progress  has  been  made,  in  both  respects,  by 
increase  of  steam  pressure,  and,  in  the  second  respect  espe- 
cially, by  increase  of  piston  ^eed.  Fifty  yean  ago  the 
boileiB  of  marine  engines  miUe  steam  at  a  pressure  of  about 
5  lb  per  square  inch  above  that  of  tiie  atmosphere.  BylBSO 
compound  engines  were  in  use  with  pressures  ranging  from 
25  to  40  tb.  In  1872  statistics  collected  for  nineteen  ocean 
steamers  showed  that  the  average  oonsomption  of  coal  was 
then  2.11  lb  per  H.  P.  per  hour,  the  boUer^ressure  4S  to  60 
!b,  and  the  mean  piston  speed  about  375  net  per  mipnte.' 
These  were  for  the  most  part  two-cylinder  compound 
engines  of  the  vertical  inverted  ^pe.  Nine  years  later 
statistics  tor  thir^  engines  of  the  same  type  showed  a  con- 
sumption bf  1.83  ft  of  coal,  a  mean  holler  inessure  of  77i  lb, 
and  a  mean  piston  speed  w  467  feet  per  minute.*  In  recent 
triple-expansion  engines  the  pressure  is  as  high  as  165  lb; 
a  piston  speed  of  700  or  800  feet  per  minute  is  not  nneom> 
mon  in  naval  engines,  and  in  some  cases  it  has  risen  to  over 
1000  feet  per  minute.*  The  economy  in  coal  consomption 
brought  about  by  the  change  f^m  doable-expansion  engines 
working  at  (say)  80  tb  to  triple  enginee  at  160  tb  or  more  is 
variously  eetimated  at  from  18  to  per  cent  Huch  of  this 
is  due  simply  to  the  increased  range  of  temperatu  re  through 
which  the  working  substance  is  carried ;  but  it  appears  that 
the  actual  performance  of  the  triple  engine  is  better  than 
tiiat  of  the  double  compound  in  a  ratio  greater  than  that 
by  wtiich  its  ideal  efficiency — as  an  engine  using  a  wider 
range  of  temperature — expeeds  that  of  the  other;  and  this 
is  to  be  ascribed  to  the  same  causes  as  have  been  already  dis- 
cussed in  speaking  of  the  advantage  of  the  compound  over 
the  simple  engine.  Apart  from  its  greater  economy  of  ooal, 
the  triple  engine  owes  some  of  its  practical  success  to  the 
mechanical  superiority  of  three  driving  cranks  over  tm. 

2S8.  The  relation  of  weight  of  machinery  to  power  de- 
veloped, and  the  causes  which  affect  this  ratio, 
have  recently  been  discussed  by  Messn.  Mar-  ofi^i^ 
shall  and  Weighton,*  from  whose  paper  the  power, 
following  figures  are  taken.  Before  the  in- 
troduction of  triple  expansion  and  forced  draught  the 
weight  of  engines  in  the  mercantile  marine,  including  the 
boilen  and  foe  watw  in  them,  was  480  tt>  per  LH.P.  In 
the  navy  this  was  reduced,  chiefly  by  the  nse  of  lighter 


Fio.  137.— Section  through  Condenser  and  Alr-Pump, 

framing,  with  the  object  of  minimizing  weight,  to  360  ft. 
Triple-engines  of  the  merchant  type,  without  forced  draught, 
are  only  slightly  lighter  than  double  engines;  bnt  in  naval 
practice,  where  forced  draught,  greatly  increased  speed,  and 
the  use  of  steel  for  frames  and  working  parts  have  combined 
to  reduce  the  ratio  of  weight  to  power,  a  marked  reduction 

>  Sir  F.  J.  Brum  well,  Proc.  IntL  MecA.  Eng.,  1672. 

*  F.  C.  Marshall,  Proc.  M.  3fech.  Eng., 

*  Haisbatl  and  Wel^ton,  Proe.  NoAk-Eatt  Ooatt  Ind.  b^^Mtn 

and  St^buUdert.  186& 
4  lacatt. 
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in  weight  is  mMient.  A  recent  aet  of  vertieaJ  triple  en- 
giiMO^  which  with  luttanU  draught  indicate  2200  H.P.,  and 
with  a  draught  forced  preasare  in  the  stokehole  equal  to 
S  inches  of  water  indicate  4000  H.P.,  weigh  ander  the  latter 
condition  (along  with  the  boilers)  only  155  lb  per  I.H.P.  In 
another  set,  in  which  the  draught  is  forced  by  a  pr^ssare 
of  8  inchei^  and  the  cylinders  are  only  15},  24,  and  37 
inehcB  in  diameter,  with  a  stroke  of  16  intdies,  the  indi- 
cated hone-power  lii  4200,  and  the  weight  of  engines  and 
boilers  is  136  lb  per  I^,P.  Id  these  the  boilers  are  of  the 
locomotive  type,  and  the  mean  piston  speed  is  1066  feet  per 
minute.  Even  these  light  weights  are  surpsned  in  smaller 
engines,  such  as  those  of  torpedo  boats.  In  so  far  as  this  im- 
mense deTelopmcnt  of  power  f^om  a  small  weight  of  maohin- 
ery  is  due  to  nigh  piston  speed,  it  is  secured  witboat  loss— 
indeed  with  some  gain — of  thermodynamic  efficiency ;  forced 
dzaught,  however,  without  a  corresponding  extension  of  the 
heating  sarface  lc»ds  to  a  leas  efficient  exi>enditure  of  fael. 
With  a  given  type  of  engine  there  isa  certain  ratio  of  expan- 
sion which  gives  a  minimum  in  tb»  ratio  of  weight  to  power ; 
when  this  ratio  of  expansion  Is  exceeded  the  engines  have 
to  be  enlarged  to  an  extent  that  more  than  coanterbalances 
the  saving  in  boiler  weight ;  when  a  less  ratio  of  expansion 
is  used  ue  hollers  have  to  he  enlarged  to  an  extent  that 
more  than  connterbalanoes  the  redncUon  of  w^ght  in  the 
engine  proper.* 

XIIL  LocouoTtVE  Engines. 

229.  The  ordinary  locomotive  oonsiste  of  a  i^r 

direct-acting  horizontal  or  nearly  horizontal 
en^nes,  fixed  in  a  rigid  fnme  under  the 
engines.  front  end  of  a  boiler  of  the  type  described 
in  2  1 33,  and  coupled  to  the  same  shaft  by 
mnka  at  right  angles,  each  with  a  single  slide-valve 
wortced  by  a  link-moUon,  or  by  a  fonn  of  radial  gear. 
The  engine  is  non-condensing,  except  in  special  cases, 
and  the  exhaust  steam,  delivered  at  the  base  of  the 
funnel  through  a  blast-pipe,  serves  to  produce  a 
draught  of  air  through  the  furnace.  In  some  in- 
stances a  portion  of  the  exhaust  steam,  amounting  to 
about  one-fifth  of  the  whole,  is  diverted  to  heat  the 
feed-water.  In  tank  engines  the  feed-water  is  carried 
in  tanks  on  the  engine  itself ;  in  other  engines  it  is 
carried  behind  in  a  tender. 

230.  On  the  shaft  are  s  pair  of  driving-wheels, 

whose  frictional  adne«on  to  the  nuls  fur- 
wheek*'     nishes  the  necessary  tractive  force.  In 

some  engines  a  single  pair  of  driving-wheels 
are  used ;  in  many  more  a  greater  tractive  force  is 
secured  by  having  two  equal  driving-wheels  on  each 
side,  connected  by  a  coupUng-rod  between  pins  on  the 
outside  of  the  wheels.  In  goods  en^es  a  still  greater 
proportion  of  the  whole  weight  is  utilized  to  give 
tractive  force  by  coupling  three  and  even  four  wheels 
on  each  side.  These  arrangements  are  distinguished 
by  the  terms  '*  four-coupled,"  "six-coupled,"  and 
imideand  "eight-coupled"  ap|)lied  to  the  engines, 
ontaide  '  In  viside-cylinder  engines  the  cylinders  are 
cyUn^     placed  side  by  nde  within  the  frame  of  the 

engine,  and  their  connecting-rods  work  on 
cranks  in  the  driving  shaft.  In  outgide-^lijuier  e'n- 
^nes  the  cylinders  are  spread  apart  far  enough  to  lie 
outiide  the  frame  of  the  engine,  and  to  work  on  crank- 
pins  on  the  outeides  of  the  driving  wheels.  This  dis- 
penses with  the  cranked  axle,  which  is  the  weakest 
part  of  a  locomotive  en^ne.  Owing  to  the  frequent 
alternation  of  strain  to  which  it  is  subject,  a  locomotive 
crank  axle  is  neculiarily  liable  to  rupture,  and  has  to 
be  removed  aner  a  certain  amount  of  use. 

In  some  locomotives  the  leading  wheels  are  coupled 

to  driving  wheels  behind  them,  but  it  is 
Jj^^^      now  generally  preferred  to  have  under  the 

front  of  the  engine  two  or  four  smaller 
wheels  which  do  not  form  part  of  the  driving  system. 

These  are  carried  in  a  bogie^  that  is,  a  small 
Bogle.        truck  upon  which  the  front  end  of  the 

boiler  rests  by  a  swivel-pin  or  plate  which 
allows  the  bogie  to  turn,  so  as  to  adapt  itself  to  curves 

1  On  the  general  sn^ect  of  marine  engine^  reference  should 
be  made  to  Mr.  A.  E.  Beaton's  Manual  of  Marine  Engineering ;  to 
Hr.  R.  Sennett's  Titatite  on  Ote  Marine  Steam  Engint;  and  to  Mr. 
W.  H.  ICaw'B  Beceni  Practice  in  Marine  Mnffiaeerit^/. 


in  the  line,  and  thus  obviate  the  grinding  of  tires  and 
danger  of  derailment  which  would  be  caused  by  using 
a  long  rigid  wheel-base.   The  bogie  appears  to  hare 
been  of  English  origin ;  *  it  was  brought  into  general 
use  in  America,  and  is  now  common  in  English  as 
well  as  in  American  practice.    Instead  of  a  four- 
wheeled  bogie,  a  single  pair  of  leading  wheels  are  also 
used,  carried  by  a  Bissel^nv  truck^  which 
has  a  swing-bolster  pivoted  by  a  radius  bar  tmdc! 
about  a  point  some  distance  behind  the  axis 
of  the  wheels.   This  has  the  advantage  of  combining 
lateral  with  radid  movement  of  the  wheels,  both  being 
required  if  the  wheel-base  is  to  be  properly  accommo- 
dated to  the  curve.    Another  method  of 
getting  lateral  and  radial  freedom  is  the  axie^bM* 
plan  used  b^  Mr.  Webb  of  carrying  the 
leading  axle  m  a  box  curved  to  the  arc  of  a  circle,  and 
free  to  slide  laterally  for  a  short  distance,  under  the 
control  of  springs,  in  curved  guides.' 

231.  In  inside-cylinder  engines  the  slide-valves  are 
frequently  placed  back  to  hack,  in  a  single 
valve-chest  between  the  cj^linders.  The  Valves; 
width  of  the  engine  within  the  frame 
leaves  little  room  for  them  there,  and  they  arc  reduced 
to  the  flattest  possible  form,  in  some  cases  with  spUt 
ports,  half  above  and  half  below  a  partition  in  a  cen- 
tral horizontal  plane.  In  some  of^  Mr.  Stroudley's 
engines  the  valves  are  below  the  cylinders,  with  faces 
sloping  down  towards  the  front,  while  the  cylinders 
themselves  slope  slightly  up.  In  many  engines  the 
valves  work  on  horizontal  planes  above  the  cylinders ; 
this  position  is  specially  suitable  when  Joy's  or  some 
other  form  of  radial  gear  is  used  instead  of  the  Unk- 
motion.  Radial  valve-gears  have  the  advantage, 
which  is  of  considerable  mo- 
ment in  inside-cylinder  engines, 
that  the  part  of  the  shafts 
length  which  would  otherwise 
be  needed  for  eccentrics  is  avail- 
able to  increase  the  width  of 
main  bearings  and  crank-pins, 
and  to  strengthen  the  crank- 
cheeks.  ^Valshaert's  gear  is 
very  extensively  used  on  Con- 
tinental locomotives,  and  Joy's 
has  now  been  applied  to  a  large 
number  of  British  engines. 

232.  In  a  powerful  locomo- 
tive of  the  ordinary  type  the 
cylinders  are  17  to  19  inches  in 
diameter,  vdth  a  stroke  of 
about  26  inches.    The  steam 

Pressure  is  130  to  175  Sb.  The 
orse-power  ranges  up  to  about 
700.  A  passenger  engine  for 
express  service  has  driving- 
wheels  from  7  to  8  feet  in  dia- 
meter, and  weighs,  without  the 
tender,  about  40  tons.  Of  this 
nearly  15  tons  is  borne  ]sy  each 
driving  axle.* 

¥ig.  138  shows  a  half  section 
through  the  smoke-box  and  one 
cylinder  of  an  inside-cylinder  engine  (of  the  Midland 
Railway),  and  illustrates  how  in  an  engine 
of  this  type  the  cylinders  are  situated  with  cyiSSter 
regard  to  the  fraine,  which  consists  of  a  ^igine. 
sinj^e  pair  of  steel  plates,  extending  from 
end  to  end  and  united  1^  other  transverse  plates,  one 
of  which,  called  the  motion-plate,  gives  support  to  the 
guide-bars,  and  another  holds  the  draw-bar.  Another 
form  of  firame  is  boilt  u^  of  two  loDntudinal  plates 
on  each  side.   In  the  engine  illnstratM  the  valves  an 

I  Min.  Proe.  7nti.  C.  E. .  vol.  1111.  S,  p.  66. 
>  Proe.  IntL  Meek.  Eng.,  1888. 

*  For  account  of  maav  details  In  lecent  Ku-llsb  ptaetloe  m 
locomottve  building,  reference  should  be  made  to  a  vainabw 
paper  by  Mr.  Strouoley,  and  a  dlseunion  upon  It  (JMl.  ^ve,  IntL 
&k.lxxxi.).  •  ^  , 
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above  the  oylindera,  and  are  worked  bv  Joy's  gear. 
A  bogie  truck  appears  in  seotioo  below  the  eDgioe.  S 
b  the  ateam-pipe,  and  B  the  blast-pipe,  which  is 
tapered  in  the  fore-aod-aft  plane. 

233.  The  outaide-cylinder  t;^pe  is  adopted  by  several 
British  makers ;  in  America  it  is  almost 
universal.  There  the  cyUoders  are  in  oast- 
inn  which  are  bolted  together  to  fonn  a 
saddle  on  which  the  bottom  of  the  smoke- 

The  slide-valves  are  on  the  tops  of  the 
and  are  worked 
through  rookiog  levers  from 
an  ordinary  link-motion. 
Other  features  b^  which 
American  praotioe  is  distin- 
guished are  the  use  of  bars 
instead  of  plates  for  the 
frames,  of  cast-iron  wheels 
with  chilled  rims  instead  of 
wrought-iron  wheels  with 
steel  rims  shrank  or  forced 
on,  and  steel  fire-boxes  and 
wrought-iron  tubes  instead 
of  copper  fire-boxes  and  brass 
tubes.  Fig.  139,  which  is  a 
half  section  through  one  cyl- 
inder of  an  Amencan  looo- 
motive,  by  the  Baldwin  Com- 
pany of  Philadelphia,  shows 
the  position  of  the  cylinders 
and  valves. 

234.  Locomotive  engines 
have  been  compounded  in 
several  ways.    In  1876  M. 

A.  ATallet'  introduced,  on  the  Bayonne  and  Biarritz 
Railway,  a  type  of  compound  locomotive 
in  which  one  small  high-pressure  (^linder 
and  one  large  low-pressure  cylinder  were 
used  in  place  of  the  two  ec|ual  cylinders  of 
a  common  locomotive.    Outside  cylinders  were  used 


Pio.  189.— Amerfc&n  Out- 
dde-Cfllnder  Locomotive. 


Compound 
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vantage  of  permitting  this  (in  certain  cases),  and  of 
reqninn^  scarcely  any  more  working  parts  than  are 
needed  in  a  common  locomotive ;  but  it  gives  an  ao- 
B}inmetrical  engine.  He  has  also  proposed  an  engine 
with  four  oyUnders, — one  bigh-preBsure  cylinder  tan- 
dem with  one  low-pressure  cylinder  on  each  side. 
Another  symmetrical  form  has  been  used,  in  which 
a  pur  of  outside  high-piessure  cylinders  are  com- 
pounded with  a  piur  of  inside  low-pressure  Qylinders. 

235.  The  most  important  expenment  yet  made  in 
the  compounding'  of  locomotives  is  that       „  ... 
which  Mx.  F.  W.  Webb,  of  the  London 
and  North-Westem  Railway,  has  been  con- 
ducting on  a  large  scale  since  1881.'   In  Mr.  Webb's 
system  three  cylinders  are  used.    Two  equal  high- 

Sressure  cytinders  are  fixed  outside  the  fnmee,  and 
rive  the  rear  driving  axle  by  crank-pins  at  right  angles 
to  one  another.  A  single  low-pressure  cylinder  of 
very  large  size_  is  set  ^neath  the  smoke-box,  and 
drives  a  crank  in  the  middle  of  the  forward  driving 
axle.  The^  driving  axles  are  not  coupled,  and  the 
phase-relation  of  the  low-pressure  to  tne  high-pres- 
sure stroke  is  liable  to  alter  through  unequal  slip  on 
the  ,part  of  the  wheels.  This,  however,  is  of  no  ma- 
terial consequence,  on  account  of  the  lai^e  size  of  the 
intermediate  receiver  and  the  uniformity  with  Which 
the  two  high-pressure  cylinders  deliver  steam  to  it 
The  receiver  is  formed,  aa  in  M.  Mallet's  arrangement, 
by  leading  long  connecting  pipes  through  the  smoke- 
box.  All  three  slide-valves  are  worked  by  Joy's  gear. 
Those  of  the  low-prcMure  cylinders  are  placed  below 
the  cylinders  (an  arrangement  which  has  the  advan- 
tage of  letting  the  valve  fall  away  from  the  port-face 
when  the  engine  is  running  down  hill  with  the  steam- 
valve  dosed) ;  the  valve  of  the  large  cylinder  is  above 
iu  The  arrangement  is  completely  symmetrical ;  it 
has  the  important  mechanical  advantage  of  dispensing 
with  coupling  rods,  while  retaining  the  greater  tractive 
power  01  four  drivers  ;  only  one  axle  is  cranked,  and 
that  with  a  single  crank  in  the  centre,  which  leaves 


Fio.  140.— Webb's  Compound  Looomotlre. 


in  the  first  instance,  but  Mallet's  system  is  also  applied 
to  inside  cylinder-engines.  The  pipe  from  the  liigh 
to  the  low-pressure  cylinder  takes  a  winding  course 
through  the  smoke-box ;  this  gives  a  sufficient  volume 
of  intermediate  reoeiver,  and  also  dries  the  steam  be- 
fore it  enters  the  large  cylinder.  A  reducing  valve  is 
provided  through  which  steam  of  a  pressure  lower 
than  that  of  the  boiler  can  be  admitted  direct  to  the 
low-pressure  cyUnder  to  facilitate  starting.  The  re- 
veraing  gear  is  arranged  to  act  on  both  cylinders  by 
one  movement,  and  also  to  permit  a  separate  adjust- 
ment of  the  cut-off  in  each.  Engines  on  Mallet's  sys- 
tem have  beep  suocessfuUy  used  on  other  Continental 
nulways  and  in  India,  in  some  instances  by  conversion 
iTom  the  non-oompound  form.'   His  plan  has  the  ad- 

»  Proe.  Jnd.  JTwA,  Eng.,  1879. 
^'Von  Borriea.  SicAr.  dei  Ver.  denMter  InoaUeure.  1880;  Sandl- 
iBrt,  Pne.  M.  Meth.  Sitg.,  1880. 


ample  room  for  long  bearings.  A  plan  of  Mr. 
Weob's  engine  half  in  section,  is  given  in  F^. 
140.  The  results  of  Mr.  Webb's  experiments 
have  been,  in  his  judgment,  so  satisfaotoiy  that 
for  express  passenger  service  he  is  now  building 
engines  only  of  the  compound  type.  In  some  recent 
exampler  the  small  cylinders  are  14  inches,  and  the 
large  cylinder  30  inches  in  diameter,  with  a  stroke 
of  24  inches,  and  the  boiler  pressure  is  1 75  tb.  £n- 

fines  of  the  same  t^pe  are  also  being  introdnoed  in 
ndia,  South  Amenoa,  and  the  continent  of  Europe. 
236.^  Experiments  on  the  saving  of  fuel  by  com- 
pounding locomotives  point  to  an  economy  of  from  10 
to  20  per  cent.  It  may  be  expected,  for  reasons  which 
have  been  discussed  above,  that  a  oompound  eo^net 
even  when  working  at  the  high  speed  oi  a  locomotive, 

*  S«e  Proe.  Ind.  Meeh.  Bug.,  1883 ;  also  EmgUteaimg,  Har,  I88G. 
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frQl  have  a  somewhat  higher  effioiencnr  than  a  non- 
00 m pound  eiwne.  But,  apart  from  this,  an  impor- 
tant merit  of  the  oompound  system  is  that,  while  it 
^Molately  preveDts  the  grade  of  expansion  from  be- 
ing ledaced  below  a  oerbuQ  minimamt  depending  on 
the  ratio  of  cylinder  volnmeB,  it  also  pramits  a  oom- 
partttivdy  high  dagne  of  expansion,  which  in  an  or- 
dinary looomotire  wonld  involve  the  use  of  speoially 
hrge  oyltDdwa  and  a  Beparate  out-off  valve.  Ezpen- 
ments  on  the  steam-jacketing  of  locomotive  Oflinders 
have  not  hitherto  been  atteiKled  by  suooeas. 

237.  TVcummw  heonuOiea  for  the  most  part  re- 

semble r^way  looomotives  in  the  general 
features  of  their  design.  The  boiler  is  of 
the  usual  locomotive  type.  A  pair  of  oylio- 
ien  in  front,  either  inside  or  outside  the  frames,  are 
connected  directly  to  the  hindmost  of  two  coupled 
drinng  axles.  Owing  to  the  smallness  of  the  driving- 
wheels,  the  axles  lie  near  the  road,  and  the  cylinders 
are  set  slopinjs  at  a  oonstderable  angle  upwards  to  keep 
them  dear  ordirt.  To  prevent  the  disonarge  of  steam 
into  the  aUuospbere,  the  exhaust  steam  is  often  led 
into  an  atmospaeric  condenser,  oonristing  of  a  large 
number  of  pipes  set  on  the  top  of  the  engine,  and 
e^Mwed  to  nee  contact  with  the  air.  lA  some  instances 
the  oommdtt  locomotive  type  is  widely  departed  from  : 
a  mixed  vertical  and  horizontal  boiler  is  used,  and  the 
engine  is  connected  to  the  driving  axle  by  wcmn-wheel 
or  other  gear,  or  by  a  rocking  lever  between  the  con- 
necting-rod and  the  crank.*  ^ 

238.  In  the  "fireless"  tramway  locomotive  of  M. 

li^on  Franoq,  a  reaervoir  which  takea  the 
l^ljl^j^^  place  of  an  ordinal?  boiler  is  chained  at 

the  beginning  of  the  journey  with  water 
heated  under  pressure  by  iqjeoting  steam  from  station- 
aiy  boilers  at  a  pressure  of  15  atmospheres.  The  ther- 
mal  aapamty  of  the  water  is  suffi(n6nt~-withoat  fruiher 
addition  of  heat— to  supply  steam  to  the  engine  during 
the  joamey,  at  a  pressure  which  gradually  falls  off. 
The  system  has  not  come  into  general  use.' 

239.  Several  forms  of  tramway  engine  have  been  de- 
vised in  which  the  motive  power  is  suppluid  oom- 
PfMsednir.*  In  the  Mekarski  system  the  comprised 
«r,  on  its  way  from  the  reservoir  to  the  cyUnders, 

.  passes  through  a  vessel  containing  hot  water  and  steam 
under  pressure  (charged  as  in  Francq's  s^tem,  by  in- 
jecting steam  at  a  station).  In  this  way  the  air  is 
neated,  and  may  then  expand  in  the  cylinder  without 
having  its  temperature  lowered  to  an  objectionable  de- 
gree. 

240.  Steam  rmni-2l(NX>fm>^ive*  or  traction-engines  have 

usually  a  b<nler  of  the  locomotive  type,  with 
Mstnes.      &  cylinder  or  oompound  pair  of  cylinders, 

generally  on  the  top,  driving  a  sbafl  from 
which  motion  is  taken  by  a  geanng  chain  or  spur-wheels 
to  a  single  driving  axle  at  the  fire-box  end.  The  en- 
gine is  steered  bv  means  of  a  leading  axlcj  whose 
airet^on  is  controlled  by  a  hand-whed  and  chain-gear. 
To  facilitate  rapid  turning  the  driving-wheels  are  con- 
nected to  their  axle  by  a  differential  or  compensating 
gear  which  allows  them  to  revolve  at  different  speeds. 
This  is  a  set  of  four  bevel-wheels  like  White's  dyna- 
mometer coupling :  the  outside  bevel-wheels  are 
attached  to  the  dnving-wheels ;  the  intermediate  ones, 
which  gear  with  these,  turn  in  bearings  in  a  revolving- 
wheel  driven  by  the  engine.  So  long  as  botb  driving- 
wheels  are  eqtully  resisted  both  are  dnven  at  tihe  same 
speed,  but  if  one  is  retarded  (as  the  inner  wheel  is  in 
turning  a  otirve)  it  acts  to  some  extent  as  a  folonun  to 
the  bevel  gear,  and  the  outer  wheel  takes  a  greater 

>  9m  MIn.  ProclML  a K,  vol.  zxix.,1884i  aim  AvaJM.  ITecA. 
*V..1880. 

>  Proe.  Hut.  Mech.  Eng.,  1879. 

■  tAn  engine  jinswermg  exactly  to  tbif  description  wm  ood. 
■tracted  hj^ir,  Bmile  Lamm,  the  mventoror  an  ammonlaoal  (M 
engine.  Thli  flrelen  engine  was  patented  tth  April.  1872,  and 
•oi|ri<nredBoeoenfaUTontbeetreetntIIirayaofKewOnMDs,  lb 
tevMitor  wae  drowned  intiie  following  year.— Aji.  Bd.] 

4  jYo&  M.  jAv*.      urn,  lan. 


share  of  the  motion.  An  important  feature  in  traction 
engines  is  die  elastidty  of  the  driving-wheels.  Many 
devices  have  been  employed,  partly  to  give  the  wheds 
an  extended  tread,  or  arc  of  contact  with  the  ground, 
and  partly  to  avoid  shocks  in  passing  over  nmrii 
sTonnd.  Both  olgeots  are  aooomjuished  oy  Mr.  B.  W. 
Thomson's  plan  of  snrronuduig  each  wheel  witii  a 
thick  tire  of  india-rubber,  protected  on  the  ontaide 
an  armor  of  small  plates.  In  most  modem  traotion- 
enf^es  the  rim  is  itself  rigid,  but  is  connected  to  the 
nave  through  a  system  of  springs  which  allow  it  to  take 
up  an  eccentric  position,  and  the  tires  have  skew  bars 
on  the  surface  to  increase  their  adhesion  to  the  road. 

XIV.  Air  and  Gas  Engines. 
I  241.  Under  this  head  we  may  indnde  all  heat- 
engines  in  which  the  woricing  substance  is  xirandgae 
air,  or  the  gaseous  products  of  the  oombus-  engbiM. 
tion  of  friel  and  air,  whether  the  fuel  be 
itself  solid,  liquid,  or  gaseous.  When  air  alone  forms 
the  woriring  substance,  it  receives  heat  from  an  exter- 
nal furnace  by  condnorion  through  the  walls  of  a 
containing  vessel,  as  the  working  substance  in  the 
steam-engine  tskes  in  heat  through  t^e  shell  of  the 
boiler.  An  engine  supplied  mth  heat  in  this  way  may 
be  called  an  extmial-txnnbmtion  engine,  to  dustinguisb 
it  from  a  very  important  class  of  engines  in  which  the 
combustion  whidi  supplies  heat  occurs  within  a  dosed 
chamber  containing  the  working  substance.  The  ordi- 
nary ooal-gas  explosive  engine  is  the  most  common 
type  of  mternalrcoTiiimation  engine. 

242.  Compared  with  an  engine  uang  saturated 
steam,  ur  and  gas  engines  have  the  important  advan- 
tage that  the  temperature  and  the  pressure  of  the 
working  substance  are  independent  of  one  another. 
Henoe  it  becomes  posuble  to  use  an  upper  limit  of 
temperature  greatly  higher  Uian  in  the  onluiaiy  steam- 
en^ne,  and  n  the  lower  limit  is  not  coneBpoiidingly 
raised  an  increase  of  dtermodynamic  effideney  results. 
It  is  true  that  the  same  advantage  might  be  obtuned 
in  the  case  of  steam,  by  excessive  superheating ;  but 
this  would  mean  snbstanUally  the  conversion  of  the 
en^e  into  the  type  we  are  now  considering,  the  woik- 
ing  substance  being  then  steam  gas. 

243.  A  simple,  thermodynamically  perfect  form  of  exter- 
nal combnation  air-enzine  woold  be  one  following  Oamot's 
C7Cle  (g  40),  in  which  neat  is  received  wbile  the  air  is  at  the 


PiQ.  141.— Stiillng'i  Al^Engln•. 

highest  tonpentnre  n,  the  air  meanwhile  expanding  lso> 
thermally.  After  this  the  sapnly  of  heat  IsstoroMf  en^ 
the  air  la  allowed  to  expand  adUtMUcallT  until  its  tsmpeia- 
tore  &11b  to  the  lower  extreme  rt.  At  tnU  It  is  oompiMsed 
tsothenn&lly,  xivlng  oat  heat,  and  finally  the  cycle  ii  com- 
Dieted  hf  adiabatic  compreeBlon,  which  mtorei  the  Inttial 
high  tempentore  n. 
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244.  In  place  of  adiabatic  expaoBion  ae  a  meaiu  of  chang- 
ottriino'B     >i*S      temperature  from  n  to  ri  we  may  follow 
St&ling's  plan  (9  54)  of  storing  the  heat  in  a 
regenerator,  from  which  it  will  afterwards  he 
taken  npand  so  produce  the  elevation  oi  temperatore  from 
to  n  which  in  the  above  cycle  was  performed  by  adiabatic 
oomBiMBlon. 

Sttrling's  air-engine,  in  which  the  action  approximated 
to  tiie  perfect  cy^e  described  in  g  54,  is  diagramatlcally 
shown  in  Fig.  141.  A  ie  a  doaed  Teasel  containing  air,  ex- 
ternally heated  by  a  fdmace  beneath  it  A  pipe  ftvm  the 
top  of  A  leads  to  the  working  cylinder  B.  At  the  top  of  A 
18  a  refrigerator  C,  consisting  of  pipes  through  whidi  cold 
water  circnli^«8.  In  A  there  is  adisplaoer  planger  D,  which 
is  driven  by  the  engine ;  when  this  is  raised  the  air  in  A  is 
heated,  whereas  when  D  is  lowered  the  air  in  A  is  bronght 
Into  contact  with  the  refrigerator  and  cooled.  On  its  way 
from  the  bottom  to  the  top  of  A,  or  vice  varaa,  the  air  most 
pass  throQgh  an  annalar  lining  of  wire-ganse  E.  This  is 
the  regenerator.  At  the  beginning  of  the  cycle  D  is  np. 
The  air  is  then  receiving  heat  at  n,  and  is  expanding 
isothermally ;  this  is  the  first  stsge  In  $  54.  Then  the 
planger  D  descends.  The  air  is  driven  throngh  the  regen- 
erator, where  it  deposits  heat,  and  its  temperature  on 
emerging  at  the  top  is  ri.  Next,  the  working-piston  makes 
Its  down-stroke  (in  the  actnal  engine  the  working  cylinder 
was  doablMCting,  another  heating  venel,  precisely  like  A, 
being'connected  with  the  cylinder  B  above  the  piston ) ;  this 
compresses  the  air  isothermally,  the  heat  prodaoed  by  com- 
pression being  taken  np  by  C.  Finally  the  plunger  is 
raised,  and  the  working  air  again  paaaea  through  the 
rmenerator,  taking  ap  uie  heat  It  1^  liiere,  and  rising 
to  ri.  The  theoretical  Indioator  diagram  has  been  given  in 
Fig.  18. 

246.  actoal  forms  in  which  Stirling's  engine  was  used 
are  deecribed  in  two  patents  by  R.  &  J.  Stirling  (X827  and 
1840*).  An  important  feature  in  them  was  tai^  the  air 
was  compressed  (by  means  of  a  pump)  to  a  pressore  greatly 
shove  that  of  the  atmosphere.  Stirling's  cycle  Is  theoreti- 
cally perfect  whatever  the  density  of  the  working  air,  and 
compression  did  not  in  his  case  increase  what  may  be  allied 
the  theoretical  thermodynamic  efficiency.  It  did,  how- 
ever, very  greatly  increase  the  mechanical  efficiency,  and, 
also,  what  is  of  special  importance.  It  increased  the  amount 
of  power  yielded  by  an  engine  of  given  size.  To  see  this 
it  is  sufficient  to  consider  that  with  compressed  air  a  greater 
amount  of  boat  was  dealt  with  in  each  stroke  of  the  engine, 
and  therefore  a  greater  amount  of  work  was  jmduced. 
Pnu^cally  it  also  increased  the  thermodynamic  efficiency 
by  reducing  the  ratio  of  the  heat  wasted  by  external  con- 
duction and  radiation  to  the  whole  heat. 

A  double-acting  Stirling  engine  of  50  I.H.P.,  used  In  1643 
at  the  Dundee  foundry,  appears  to  have  realized  an  effl* 
ciency  of  0.3,  and,  notwithatandiag  ve^  Inadequate  means 
of  heating  the  air,  Consumed  only  1.7  rb  of  coal  per  I.H.P. 
per  hour.^  This  engine  remained  at  work  for  three  years, 
but  was  finally  abandoned  on  account  of  the  failure  of  the 
heating  veHseLs.  In  some  forms  of  Stirling's  engine  the  re- 
generator was  a  separate  vessel ;  in  others  the  plunger  D 
was  itself  constructed  to  serve  as  regenerator  by  filling  it 
with  wire-ganze  and  leaving  holes  at  top  and  bottom  for 
the  passage  of  the  air  through  It. 

246.  Another  mode  of  using  the  regenerator  was  intro- 
duced  in  America  by  Ericsson,  in  an  engine 
'"^^'^^  becanse  the  heating 

surfaces  became  burnt,  and  partly  because  their 
area  was  insufficient.  In  Ericsson's  engine  the  temperature 
of  the  working  substance  is  changed  (by  passing  through 
the  regenerator)  while  the  pressare  remains  constant.  Cold 
air  Is  compressed  by  a  pump  into  a  receiver,  from  which  it 
passes  through  a  regenerator  into  the  working  cylinder. 
In  so  passing  it  absorbs  heat  from  the  regenerator  and  ex- 
pands. The  air  in  the  irrlinder  is  then  mrther  expanded 
by  taking  in  heat  from  a  romace  under  the  cylinder.  The 
cycle  Is  completed  by  the  discharge  of  the  air  tiirongh  the 
r^renetator.  The  indicator  diagram  approximates  to  a 
form  bounded  by  two  isothermals  and  two  lines  of  ooustent 
pressure.' 

S47.  flxternally-heated  air-engines  an  now  employed 
only  for  very  small  powers — from  a  fraction  d  1  H.P.  np 
to  about  3  H.P.  Powerful  engines  of  this  type  are  Im- 
practicable on  account  of  their  relatively  enormous  bnlk. 
Those  that  are  now  manufactured  reeemble  the  original 

1  The  1827  patent  is  reproduced  in  F.  Jenkln's  Lecture  on  Gas 
and  Caloric  Engines,  IruL  <Sv.  Eng.,  Heat  Lectures,  18S8-^.  See 
also  SRn.  Proc.Intt.  C.E..  1S45  and  18H. 

■  See  iUnklne's  SEeom  Eagine,  p.  8S7.  IThe  consumption  per 
brake  H.F.  was  much  greater. 

■  Fbr  a  dlanam  of  Ericsson's  engine  see  Rankloe's  iSleaiii-Ai- 
pfne,  or  Proc.  IntL  Meek.  Eitg.,  1878. 


Stirling  engine  very  closely  In  the  main  features  of  their 
action,  and  comprise  enen^lly  the  same  organs.* 

248.  Ini^rmal-^mbuition  engines  form  a  at  more  impor- 
tant class  of  motors.  The  earliest  example  <^ 

this  class  appears  to  have  been  the  hot-air  en-  rSvSSr" 
gine  of  Sir  George  Cayley,»  of  which  Wen-  ^ 
ham'^  and  Buckett's^  engines  are  recent  forms.  engines. 
In  these  engines  coal  or  coke  Is  burnt  under 
pressure  in  a  closed  chamber,  to  which  thefuel  Is  fed  through 
a  species  of  air-lock.  Air  for  combustion  is  supplied  by  a 
compressing  pump,  and  the  engine  is  governed  by  menus 
of  a  distributing  valve  which  supplies  a  greater  or  less  pro- 
portion of  the  air  below  the  fire  as  the  engine  runs  slow  or 
faet.  The  products  of  combustion,  whose  volume  is  in- 
creased by  their  rise  in  temperature,  pass  into  a  working 
cylinder, -raising  the  piston.  When  a  certain  fhu^lon  of 
the  stroke  is  over  the  supply  of  hot  gas  Is  stopped,  and  the 
gases  in  the  cylinder  expand,  doing  more  work  and  becom- 
ing reduced  in  temperature.  Dnring  the  return  stroke 
they  are  discharged  into  the  atmosphere,  and  the  pump 
takes  In  a  fresh  supidy  of  air.  Fig.  142  Is  a  dh^gram 
section  of  the  Bookett  engine.  A  Is  the  working  piston, 
the  form  of  which  b  saeb  as  to  protect  the  tight  sliding 
surfisce  (at  the  top)  from  contact  with  the  hot  gases ;  B  is 
the  compressing  pump,  C  the  valve  by  which  the  governor 
regulates  the  rate  at  whi^  fhel  is  consumed,  and  D  the 
air-lock  through  which  tad  it  snppUed. 

249.  In  engines  of  this  class  the  degree  to  which  the 
action  is  thermodynamically  efficient  depends  very  largely 
on  the  amount  of  cooling  the  gases  undergo  by  adiabatic  or 
neariy  adiaht^c  expansion  under  the  working  piston. 
Wltiiout  a  large  imtio  of  expansion  the  thermodynamic  ad- 
vantage of  a  high  initial  temperature  is  lost;  but,  as  the 
gases  have  to  be  discharged  at  atmospheric  pressure,  a  large 
ratio  of  expansion  is  possible  only  when  there  is  much  ini- 
tial compression.     Compression  is  therefore  an  essential 


Fio.  142.— Buckett  Engine. 

condition,  without  which  a  heat-engine  of  this  ^pe  can- 
not be  made  efficient.  It  la  also,  as  has  already  been 
pointed  out,  essential  in  all  air-engines  to  tlie  development 
of  a  &ir  amount  of  power  by  an  engine  of  moderate  DOlk. 

250.  Internal -com  host  ion  engines  Qsing  solid  ftiel  have 
hitherto  been  little  used,  and  that  only  for 

small  powers.   Several  small  eo^nee  employ  "~°lP?" 
liquid  fad  (namely,  petroleum)  iqjected  In  a  ongwea, 
state  of  spray,  or  even  vaporized  before  entering  the  oom- 
bnstlon-chamber.    In  some  forms,  of  which  the  Brayton 
petroleum  engine  is  a  type,  combustion  occurs  as  the  fkiel 
is  iqjected ;  in  others  the  action  approaches  closely  that  of 
gat-mginet,  that  la  to  say,  of  engines  in  which 
tael  (generally  cori-gas)  is  supplied  in  a  per- 
fectly  gaseous  state,  and  is  burnt  in  a  more  or 
less  explosive  manner.   These  last  are  the  only  heat-en- 
gines that  have  as  yet  entered  into  serious  competition  with 
steam-engines. 

251.  The  earliest  gas-engine  to  be  brought  into  practical 
use  was  that  of  Lenoir  (1860).  During  the  first 

part  of  the  stroke  air  and  gas,  In  proportions  L«noIr. 

suitable  for  oombustion,  were  drawn  into  the 

cylinder.  At  about  half-stroke  the  inlet  valve  closed,  and 

t  For  description  of  BoUnson's,  BalleyX  and  pider's  hot-all 
engines  see  F.  Jenkln's  lecture,  toe.  ctt. 
r  .mcftolMm's  Art  Jomui,  Wm. 
•  Pnc  huL  JEMft.  Aw.,  1878. 
'  F.  JenUn,  loe.  eU.  tig.  142  Is  taken  ftmn  this  paper. 
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tliemixtare  was  immediately  exploded  by  ao  electric  spark. 
The  heated  prodncts  of  combtution  then  did  work  on  the 
piston  daring  the  remainder  of  the  forwavd  stroke,  and 
were  fxpelled  daring  the  bade  stroke.  The  engine  was 
doable-acting,  and  the  cylinder  was  prevented  from  becom- 
iog  ezcessiv^y  heated  by  a  casing  thiongb  which  water 
was  kept  circalating.  The  water-jacket  has  been  retired 
in  nearly  all  later  gas-engines. 

An  indicator  diagram  from  a  Lenoir  engine  is  shown  in 
Fig.  After  ezploeioa  the  line  fiUb,  pertly  from  ex- 

pansion,  and  partly  mnn  the  cool- 
ing action  of  the  cylinder  walls; 
on  the  other  hand,  its  level  is  to 
some  ezteiU  maintained  by  the 
I^emHuenon  of  after-bnniinft  which 
will  be  disooBsed  later.  In  this  pio.  148.— Lenoir  En- 
engine,  chiefly  because  there  was  glne  Dlagnun. 
DO  eomproBsioD,  the  beat  removed 

by  the  waiter-Jacket  bore  an  exceedln^y  large  inroportion 
to  the  whole  heat,  and  the  eflloieney  was  c<nnparativel7 
low ;  abont  95  cubic  feet  of  gas  were  used  per  hoise-power 

per  hour.  Hagon's  engine,  introduced  five 
Hogon.       years  later,  was  a  non-compreesive  engine  very 

similar  to  Lenoir's.  A  novel  ffaattne  in  it  was 
the  iqjeetion  of  a  Jet  of  cold  water  to  keep  the  cylinder 
from  becoming  too  hot.  These  engines  are  now  obsolete ; 
the  type  they  belonged  to,  in  which  the  mixture  is  not 
compressed  before  explosion,  is  now  represented  by  one 

noall  engine — Bischoff's — ^the  mechanical  sim- 
BlaohoK  plicity  of  which  atones  for  its  comparatively 
,  wasteflilaction  in  eert^easeswhere  hot  little 

power  is  reqnited. 

25Z  In  1866  Qtto  and  Langen  introduced  a  carious 
engine,'  vhioh,  as  to  economy  of  gas,  was 
L^^J^f     cUstinotly  superior  to  its  predecessors.  like 
them  it  did  not  use  compression.    The  ex- 
plosion occurred  early  in  the  stroke,  in  a  vertical  oyl- 
mddr,  under  a  piston  which  was  free  to  rise  without 
doing  vork  on  the  engine  shaft.    The  piston  rose 
with  great  velocity,  so  that  the  expansion  was  much 
more  nearly  adiabatio  than  in  earlier  eo^pnes.  Then 
after  the  piston  had  reached  the  top  of  its  range  the 
gases  oooled,  and  their  pressure  fell  below  that  of  the 
atmoephere ;  the  piston  consequently  came  down,  this 
time  in  gear  with  the  shaft,  and  doing  work.  The 
burnt  gases  were  discharged  during  the  last  part  of 
the  down  stroke.   A  friotion-ooupfing  allowed  the 
piston  to  be  automatically  thrown  out  of  ^eor  when 
risiD^,  and  into  gear  when  desoending.   This  "atmos- 
phene  "  gas  engine  used  about  40  cubic  feet  of  gas 
per  horse-power  per  honr,  and  came  into  somewhat 
extensive  use  in  spite  of  its  nois^  and  spasmodic  ac- 
tion.   After  a  few  years  it  was  displaced  by  a  greatly 
im|>roved  type,  in  which  the  direct  acUon  of  Lenoir's 
engine  was  restored,  but  the  gases  were  compressed 
before  ignition. 
253L  Dr.  Otto's  "silent"  engine,  introduced  in 
.  1876,  was  the  first  successful  motor  of  the 

2S^no,       modem  type.   It  is  a  single-acting  engine, 
gener^ly  horizontal  in  form,  add  the  explo- 
uve  mixture  is  compressed  in  the  working  cylinder 


Fia.  14&. 


'no.  IM.-Otto's  Gas  Xnglne. 


itael£  This  is  done  hy  making  the  cycle  of  the  action 
extend  through  two  molationB  of  the  engine.  During 

)  Blade,  J&m.  AmlMi  HuL. 
■  Fne.  Jtul.  JfeeA.  Buff.,  1875. 


the  first  forward  stroke  gas  and  air  are  drawn  in  by 
the  piston.  During  the  nrst  hack -stroke  the  mixture 
is  oompreesed  into  a  large  clearanoe  space,  at  the  end 
of  the  cylinder.  The  mixture  is  then  ignited,  and  the 
second  forward  stroke  (which-  is  the  only  working 
stroke  in  the  cycle)  is  performed  under  the  |)ressure 
of  the  heated  products  of  combustion.  During  the 
second  backstroke  the  products  are  discharged,  with 
the  exception  of  so  muoh  as  remains  in  the  dearaaoe 
spaoe,  which  serves  to  dilute  the  explouve  mixture  in 
the  next  cycle.  The  principal  parts  of  Otto's  enguie 
(as  made  by  Messrs.  Crossley)  are  shown  in  the  oia-  - 
gram  section,  Fig.  144.  The  cylinder  is  kept  cool  by 
a  water-jacket  AA.  B  is  the  clearance  space  into 
which  the  mixture  is  compressed  before  explosion. 
Its  volume  is  usually  about  two-thirds  of  the  stroke, 
or  40  per  cent  of  the  whole  volume  to  which  the  gases 
i^fterwards  expand.  C  is  the  exhaust-valve,  which  is 
opened  during  the  second  back-stroke  of  each  cycle. 
Gfas  and  air  are  admitted  at  D,  through  aside-valve  £, 
which  reciprocates  once  in  each  complete  cycle  of  two 
revolutions.  This  atide-valve  is  shown  to  a  larger  scale 
in  Vig.  145,  in  the  position  it  occupies  while  gas  is 
entering  from  ^and  air  from 
a.  To  Ignite  the  mixt^  a 
■98  let  is  kept  burning  at  & 
a  the  slide-valve  there  isau 
igniting  port  dy  which  is 
supplied  with  gas  fircon  a 
groove  in  the  cover.  As  the 
slide  moves  towards  the  right,  the  igniting  port  d  car- 
ries a  flame  from  e  to  D.  Just  before  reaching  D  a 
little  of  the  compreased  mixture  from  the  cylinder  en- 
ters the  igniting  port  by  4  small  openingwhich  does 
not  appear  in  the  figure,  and  by  the  time  I)  Is  reached 
the  contents  of  eZ  are  so  much  raised  in  pressure'  by 
their  own  combustion  that  a  tongue  of  flame  shoote 
into  the  cylinder,  firing  the  mixture  there.  The  speed 
is  regulated  by  a  oentnfrigal  governor,  which  cuts  off 
the  Bupp^  of  gas  when  the  speed  exceeds  a  certain 
limit.  In  some  small  Otto  engines  of  recent  construc- 
tion the  inertia  of  a  reciprocating  piece  ia  used  instead 
of  the  inerda  of  revolving  pieces  to  effect  the  sune 
end. 

254.  In  Mr.  Clerk's  engine  the  cyde  of  operations 
is  eesentially  the  same  as  in  Otto's,  bnt  a  clerk's 
charging  cylinder  is  introduced,  with  the  engine, 
effect  of  allowing  an  explosion  to  take  place 
in  the  working  cylinder  once  in  every  revolution.  As 
in  Otto's,  there  ia  a  hx^e  clearanoe  space  behind  the 

Eiston,  and  the  mixture  is  compressed  into  this  space 
y  the  Iwuikward  movement  of  the  working  piston, 
llie  peculiarity  of  the  engine  lies  in  the  manner  in 
which  the  charge  is  introduced.  As  the  piston  ad- 
vanoes  after  an  explosion  it  nnoovers  exhaust  ports  in 
the  sides  of  the  cj^Under,  close  to  the  end  of  its  forward 
stroke.  While  it  is  pasdne  the  dead-point  there 
the  plunger  01  the  charging  cylinder 
(which  has  meanwhile  taken  in  a  mix- 
ture of  gas  and  air]  delivers  this  mix- 
tare  into  Uie  cgrhnder,  driving  the 
products  of  the  previous  combustion 
out  of  the  cylinder  through  the  ex- 
haust ports.  The  charging  cylinder  is 
so  arranged  that  the  first  part  of  the 
char^  consists  almost  whoUjr  of  tur,  and 
this  18  followed  by  the  explosive  mixture 
of  gas  and  air.  The  working  piston  then 
retnms,  closing  the  exhaust  ports  and 
compressing  the  mixture,  which  is  ig- 
nited after  oompres«on  by  means  of  a 
sUde-valve  mmuar  to  Otto's.  In  Qtto'i 
engine  the  exploEuve  mixtore  is  diluted,  and  the  diup- 
ness  of  the  explosion  thereby  reduced,  by  the  residue 
of  burnt  producte  which  fill  the  clearance  space  at 
the  end  01  the  dischane  stroke.  In  CleA*s  engine 
4I10  mixtun  is  dihited  fay  an  exoean  of  air.   It  doei 
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not  appear  that  diffeieww  has  any  material  effect 
on  the  aotioD. 

255.  Over  20,000  Otto  ennDfls  are  now  in  tue,  of 
power  ranging  up  to  about  40  H.  P.  Besides  the  engmeB 
which  hare  heen  named,  others  are  manufaotored  in 
which  the  operations  are  essentially  of  the  same  kind, 
though  in  some  cases  the  meohanioil  details  are  widely 
Tarieo.  In  one  of  these,  Mr.  Atkinson's  ingenions 
"  differential  "  en^ne,  the  working  chamber  oonsisUi 
of  the  space  between  two  pistons  working  in  one  blin- 
der. During  exhaust  the  pistons  come  dose  together ; 
they  recede  from  each  other  to  take  in  a  fresh  charge  ; 
they  approach  for  compression  :  and  finally  they  re- 
cede again  very  rapidly  and  farther  than  before,  after 
ignition  of  the  mixtnre,  thus  giving  a  oomparadvely 
large  ratio  of  expansion.  At  the  same  time, 
moTug  bodily  along  through  the  oyUnder,  the  pistons 
uDoorer  admiSBkni  and  exhaust  ports  and  an  ignition- 
tube,  which  is  kept  permanently  incandeaoent. 

256.  If  the  explosion  of  a  gaaeoua  mixture  were  prao- 
tioaUy  instantaneous,  produong  at  once  all 
the  heat  due  to  die  ohemioal  reaction,  and  if 
the  expanfflon  and  oomjtresBion  were  adia- 
batio,  the  theoretical  indicator  diagram  of  an 
engine  of  the  Otto  type  would  hare  the  form 

shown  in  Fig.  146.    OA  represents  the  volume  of 
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clearance ;  AB  is  the  admission,  at  atmospheric  pressure 
EC  is  the  compression  (which  is  assumed  to  be  adia 
baUo) ;  OD  ia  theiise  of  pressure  caused  by  explomoo 
DE  ia  adiabatic  expansion  during  the  woning  stroke, 
and  EBA  is  the  exhaust  Theneight  of  Uie  point  D 
above  C  mar  be  calculated  when  we  know  the  tem- 
perature at  C  (an  element  of  considerable  uncertainty 
in  pracdoe),  the  specafio  heat  (at  constant  volume)  of 
the  burnt  mixture,  the  amount  of  heat  evolved  ex- 
plosion, and  the  change  of  sperafio  denalnr  due  to  t^ 
change  of  chemical  constitution  which  exploaon 
brings  about.  With  the  proportion  of  ooal-gas  ^ 
air  ordinarily  employed  this  last  consideration  may 
generally  be  neglected,  as  the  volume  of  the  products 
would  differ  by  lesa  thui  2  per  cent  from  the  vdume 
of  the  mixtnre  before  explosion  if  both  were  reduced 
to  the  same  i>ressure  and  temperature. 
257.  The  rise  of  pressure  observed  in  the  indicator 

diagrams  of  gas-engines  is  found  to  be  in 
dia-  all  cases  much  lees  than  the  oslculated  rise 
OttoengiDe.  of  pressure  which  would  be  caused  by  a 

stnotly  instantaneous  explosion.  An  actual 
diagram  from  an  Otto  engine  womng  in  its  normal 
manner  is  given  in  Fig.  147,  where  the  reference  let- 
ters dbtingmsh  the  parts  of  a  complete  oycle,  as  in 
Vig.  146.  It -shows  a  rapid  rise  of  pressure  on  explo- 
sion, so  rapid  that  the  volume  has  not  very  materially 
altered  when  the  maximum  of  pressure  is  reached ; 
and  the  spedfic  heat  at  constant  volume  may  there- 
fore used  without  serious  error  in  calculating  the 
amount  of  heat  which  this  rise  accounts  for.  When 
this  calculation  is  made,*  it  turns  out  that  only  about 
60  or  70  per  cent  of  the  potential  heat  of  ocHiibiiation 

*  See  two  liiWortMitMp«ril>rlIr.DiigaldGlerkL"ODthe'nte> 
Ofy  of  tbfl  Qu-Sngtm/^aDd  "  On  tha  Szplodon  of  H<wiageneoaa 
OuaoDi  mztaret,"  IBh.  Proe.  InM.  O.  M.,  tm  mA  1888.  Bdtoence 
■hooldalio  be  made,  on  tbeaableot  of  m  rmrlntii  nMnUy,  to 
Mr.  Cletff  book,  The  OcM-Bngtme,  1888.  ' 


in  the  mixtnre  is  reguiied  to  prodnoe  tlie  rise  of  tem- 
mnUnm  oorn^poiiding  to  the  point  of  gnateet  pressm 
The  zemunder  oontinnea  to  he  slowly  ev<rfvea  during 
die  subsequent  expanatm  of  the  hot  gases.  Ilmpift- 
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oess  of  combustion — a  term  evideotiy  more  appropriate 
thim  explosion — is  essentially  gradual ;  when  ignition 
takes  place  it  begins  rapidly,  but  it  oontinues  to  go  on 
at  a  diminishing  rate  throughout  die  strdce.  iRiat 
part  which  tf^es  place  after  uie  maximum  pressure  is 
passed  is  the  phenomenon  of  after^buming  to  which 
allusion  has  been  made  above. 

2S8.  The  existence  of  ''afterburning"  is  proved 
not  only  by  the  fact  that  the  maximum 
pressure  after  ignition  is  much  less  than  it  bund^ 
would  be  if  combustion  were  then  com- 
plete, but  also  by  the  form  which  the  curve  of  auhse- 
quent  expansion  takes.  During  expansion  the  gasei 
are  losing  much  heat  Iw  ctmdnction  through  the  qrlin- 
dw  walls.  The  water-jadcet  absorbs  rather  more  than 
half  of  the  whole  heat  developed  in  the  engine,'  aiid 
the  greater  part  of  this  is  of  course  taken  up  firom  we 
nses  during  the  woridng  stroke.  Notwithstanding 
this  loss,  the  curve  of  expandon  does  not  fall  much 
bdow  the  adiabatic  curve ;  in  some  cases  it  even  lies 
higher  than  the  adiabatic  curve.  This  shows  tiiat  the 
,lo88  to  the  sides  of  the  cylinder  is  being  made  up  1^ 
oontinued  devdopment  of  heat  within  Uie  gaa.  The 
process  of  combustion  is  eapedally  protracted  when 
die  explodve  mixture  is  weak  in  ftfis ;  the  point  of 
maximum  pressure  then  comes  late  in  the  stvoke  ;  and 
it  ia  probable  that  the  products  which  are  disoharged 
in  the  exhaust  contain  some  inoompletely-bnrat  fuel. 


Fie.  148,— Otto  BDglne  DUffnua  with  weak  explosive  mixture. 

fig.  148  is  the  indicator  diagram  of  an  Otto  engine 
supplied  wiUi  a  mixture  oontaininc  an  exoeptionally 
large  proportion  of  air :  it  exhibits  well  the  very 
graduu  character  of  the  explodon  in  such  a  case. 

259.  Much  light  has  been  thrown  on  this  subject  by 
the  experiments  of  Mr.  Clerk,  who  has  ex-  - 
plbded  mixtures  of  gas  and  air,  and  also  perimenti.' 
mixtures  of  hydro^n  and  air,  in  a  dosed 
vessel  furnished  with  an  apparatus  for  reoording  the 
time-rate  of  variation  of  pressure.  In  these  experi- 
ments the  pressure  fell  after  the  explosion  only  on 
aooonnt  of  the  cooling  action  of  the  containing  walla 
The  temperature  before  ignition  being  known,  it  be- 
came posdUe  to  calculate  Irom  the  diagrams  of  press- 
ure the  highest  temperature  reached  during  combus- 
tion (on  the  asBumpUon  that  the  specific  heat  of  the 
gases  remained  unchanged  at  high  temperatures),  and 
to  compare  this  with  the  temperature  which  would 
have  been  produoed  had  oombustioB  been  at  onoe  com- 
plete. Mixtures  of  gfB  and  air  were  exploded,  the 
proport^  of  gas  vairing  fiom  i^  to  and  the  highest 
temperature  infoduoea  was  genoally  a  litde  more  than 


JUao.  Brooki  and  Steward.  JVMraad'a  Wff. 
Ayitm  ud  Pvnr,  Pm.  Uaq.^u\f,  mt ;  Slabr,  Be- 
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half  that  which  would  have  been  leaohed  by  iDstan- 
Caneoas  combustion  of  the  mixture.  With  the'  best 
proportion  of  ooal-gas  to  air  (1  to  6  or  7)  the  greatest 
pressure  and  hottest  state  vas  found  one-twentieth  of  a 
second  after  ignition,  and  the  temperature  was  then 
1800°  C— instead  of  3800°,  which  would  Jiave  been 
thtf  Talne  had  all  the  heat  been  at  once  evolved.  With 
the  weakest  mixtures  about  half  a  second  was  taken  to 
reach  a  maximum  of  (empentnxe,  and  its  valoe  was 
800^  Cm  instead  of  1800^  C.  In  this  ease,  however, 
the  denee  of  completeness  of  the  combustion  is  not 
fiurly  shown  by  a  comparison  of  these  temperatures, 
since  much  cooling  occurred  during  the  relatiTely  long 
interval  that  preceded  the  instant  of  neatest  pressure. 

260.  To  explun  the  phenomenon  or  after^buming  or 
ni—g^  delayed  combustion,  it  has  been  supposed 
Hon.         that  the  hi^b  temperature  to  which  the 

gases  are  raised  in  the  first  stages  of  the 
explosion  prevents  union  from  being  completed,— just 
as  nigb  temperature  would  dissociate  the  burnt  gases 
were  they  already  in  chemioal  union, — until  the  fall 
of  temperature  by  expansion  and  by  the  cooling  action 
of  the  i^linder  walk  allows  the  process  of  union  to  go 
on.  The  maximum  temperature  attained  in  the  gas- 
ennne  is  high  enough  to  cause  a  perceptible  amount 
of  dissooiation  of  the  bomt  prodnota :  it  may  therefore 
be  admitted  that  this  explwation  of  delayed  combus- 
tion is  to  some  extent  ttne.  On  the  other  hand,  the 
phenomenon  is  most  nodoeable  with  miictnres  weak  in 
gas,  in  which  the  maximum  tem[>erature  reached  is 
low,  and  the  dissociation  effect  is  correspondingly 
small.  It  appears,  therefore,  that  dissodatjon  is  not 
the  main  cause  of  the  action  ;  apart  from  it  the  pro- 
cess of  combustion  of  a  gaseous  mixture  is  gnuinal, 
be^oning  fast  and  going  oo  at  a  oontinuously-dimin- 
ishmg  rate  as  the  oombustible  mixture  becomes  more 
and  more  dilated  by  the  portions  already  burnt.  If 
the  mixture  is  mifth  diluted  to  begin  with,  the  process 
is  oompantively  alow  from  the  first. 

261.  If  noh  stress  has  been  liud  by  some  makers  of 
gjj^^  gas-engines  on  the  desirability  of  having 
trntlon.       *  strauBed  mixture  of  gases  in  the  cylinder, 

with  a  part  rich  in  gas  near  the  ignition 
port  and  a  greater  proportion  of  residual  product  or 
air  near  the  piston.  It  has  even  been  supposed  that 
stratificaJ^ion  of  the  gases  is  the  cause  of  their  gradual 
oombustion.  Mr.  Clerk's  experiments  are  conclusive 
a^nst  this;  the  mixtures  he  used,  which  gave  in 
some  cases  very  gradual  explosions, 'were  flowed  to 
stand  long  enough  to  become  sensibly  homogeneous. 
In  dealing  with  weak  mixtures  it  is  no  doubt  of  advan- 
tage to  have  a  small  quantity  of  richer  fluid  close  to 
the  ignilittg  port  to  start  the  ignition  of  the  rest,~but 
beyond  this  stratification  has  probably  litde  or  iio  value. 
And  it  may  be  questioned  whether,  in  the  ordinary 
working  of  a  gas-en^e,  any  general  stratification  can 
ooauTf  when  aooount  is  taken  of  the  commotion  which 
the  Mr  and  gas  cause  as  they  rush  into  the  cylinder  at 
a  speed  exceeduig  that  of  an  express  train. 

262.  A  compression  gas-eogme  of  the  Otto  type 

bums  from  20  to  25  cubic  feet  of  coal-gas 
per  hour  per  indicated  horse-power.  Good 
en^M.  ooal-gas  has  a  heating  power  equivalent  to 
about  500,000  foot-pounds  per  cubic  foot, 
and  hence,  with  a  consumption  of  20  cubic  feet  the 
effi<uency  which  the  engine  realizes  is  nearly  0.2.  The 
eflidenoy  of  a  large  steam-engine  is  about  0.14,  and  in 
steam-engines  that  are  small  enou^  to  be  funy  com- 
pared with  aotoal  gas-en^^nes  the  dmoienoy  is  not  more 


than  0. 1.  The  snperiority  of  gas-engines  over  steam- 
engineB,  from  the  thermodynamic  point  of  view,  is 
weu  shown  by  oompjuing  their  consumption  of  fuel 
III  the  steam-en^e  we  find  in  good  engines  of  large 
sise  a  consumption  of  2  fi>  or  1}  ft  of  oml  per  LH.P. 
per  hour,  and  by  triple  expansion  this  is  reduced  in 
large  marine  engines  to  about  li  &>.  On  iha  other 
hand,  in  small-power  engines  Uie  consumption  is  at 
least  2}  0),  and  is  graeraS^  3  ft  or  more.  When  Mr. 
Dowsonis  cheap  gas,*  which  is  produced  by  passii^  a 
mixture  of  supetheated  steam  and  air  through  red-hot 
anthracite,  is  med  to  drive  an  Otto  engine,  the  con- 
sumption of  coal  has  been  found  to  be  only  1.1  ft  per 
per  hour,  or  lees  than  half  the  amount  used  by 
a  steam-engine  of  similar  size.  What  gives  this  com- 
parison additional  interest  is  the  &ct  that  the  gas- 
producer  for  a  40  or  50  H.  P.  engine  need  not  t«ke  up 
more  space  than  the  boiler  of  a  8team-«ngine  of  the 
same  power. 

•263.  In  another  sense  the  gas-engine  is  much  less 
perfect  than  the  steam  engine.  The  actual  efficien<gr 
of  the  latter  is  about  hair  the  ideal  efficiency  whidi  a 
perfect  engine  would  show  wh«i  working  through  the 
same  range  of  temperature.  In  the  gas-engine  the 
actual  is  less  than  one-fourth  of  the  ideal  efficiency. 
Taking  the  highest  temperature  as  1900**  C. — a  value 
reached  in  some  of  Mr.  Clerk's  experiments— and  the 
lowest  temperature  as  15"  C,  the  effioieni^  of  a  per- 
fyal  enipne  would  be  0.87,  while  that  of  the  actual 
engine  is  0.2.  This  only  means  that  the  gas-engine 
has  all  the  greater  margin  for  future  improvement. 

264.  At  present  the  main  causes  of  waste  in  gas- 
engines  are  the  action  of  the  sides  of  the  <grlinder 
and  the  water-jacket,  and  the  high  temperature  of 
the  exhaust  gases.  The  water-jacket  alworbs  about 
half)  the  whole  heat,  only  to  keep  the  cylinder  cool 
enongh  to  permit  of  lubrioation.  The  waatenses  are 
discharged  at  a  temperature  of  abottt  420°  OT,  and  so 
oarry  awi^  a  ku«e  amount  of  heat  whidi  might  in 
part  be  saved  by  having  a  greater  ratio  of  expansion^ 
or  by  the  use  of  a  regenerator.  Another  source  of 
thermodynamic  imperfection  is  the  after-burning, 
which  gives  heat  to  the  working  substance  at  a  tem- 
peratnre  lower  than  the  maximum. 

In  an  engine  oonstrocted  by  the  late  Sir  William 
Siemens  it  wan  attempted  to  do  away  with  or  reduce 
the  two  main  causes  of  loss— {1)  by  using  a  separate 
combustion-chamber,  distinct  from  the  cylinder  in 
which  the  piston  worked,  and  (2)  by  passing  the  ex- 
haust gases  through  a  regenerator,  which  afterwards 
nve  up  heat  to  the  incoming  air  and  gas.*  The  late 
Prof  ^Reeminij;  Jenkin  endeavored  to  attain  the  same 
ends  by  adaptmg  the  Stirling  type  of  engine  to  inter- 
nal combustion,  a  mixture  of  and  air  being  ex- 
t)loded  under  a  displaoer  Tike  that  of  fig.  141.  Prac- 
tical difficulties  have  hitherto  prevented  regenerative 
internal  combustion  engines  from  coming  into  use,  but 
it  can  scarcely  be  doubted  that  their  development  is 
only  a  question  of  time.  With  regard  to  the  probable 
future  of  heat-engines,  it  is  important  to  notice  that 
the  internal-combustion  engine  using  gaseous  foel, 
though  already  much  more  efficient  than  the  steam- 
engin^  is  crude  and  full  of  defects  which  further 
invention  ought  to  remove,  while  the  steam-engine  has 
been  improved  so  far  that  little  increase  in  its  emctency 
can  be  expected,  and  more  than  a  little  is  impossible. 

(j.  A.  E.) 

1  MIn.  Proe,  Rut,aS..  vol.  IxxIU.  p.  8U. 
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234. 

Marine  engines,  318-298. 
Mechanloal  eqnlTalmt  of  heal, 

Heehanloal  stoken,  Itt. 
Hoscrop  leooider,  US. 

Newcomen,  9, 10. 
Osclllatlng-oyunder  oiglnea, 
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Otto's  ga>«ngln^  2SaL 
ntpln,& 

Fwkllel  motion.  198-191. 
Petroieom  eoglnoe,  25O1 
Piston  packing,  196. 
Plston-TalTe£j6L 
Pony  track,  MO. 
Potter,  la 
Pieasnre  gauge,  128. 
Priming,  94. 

ProfiU  expansion  gear,  176. 
Polsometer,  208. 
Pumping  engines,  205-208. 
Qnaaroplfr^xpanstoa  engines, 

190,288. 
Radial  axle-box.  280. 
Radial  Talvofean,  168. 
Hankine,  22;  ft;  bis  statement 

of  seoond  law  of  tbermody- 

namics,4S, 
Receiver,  IIX 

Hegenerative  gas-engines.  261. 

Regenerator,  51 

Regnault's  law,  St ;  his  ezpeti* 

mentson  steam,  67. 
Release,  72. 
ReUefrtngs,  100. 
BeveidU^,  4S-46 ;  condttloiU 

of,  60-eu. 
Reversing  gear,  152-156. 
RlchardTs  Indicator,  98. 
Rotary  engines.  210. 
Saftty  mocor  (Dav^),  208^ 
8afblT-TalT«,  6^  128. 
Savery.8. 
SepaiaCor,  130. 
aMfrlerer  engines,  218. 


Siemens.  178, 284. 

Slide-valve,  tbeoiT  of.  iM-lta 

Spedflc  heat.  81 ;  of  gsset,  35; 
of  water,  59. 

StatlonaT7  englnea,  191-212. 

Steam,  properties  of,  56-67.  Is- 
tent  neatoA  60:  Batniatad.K; 
superheafed,  55,  65,  deoilh 
of,  58,  75;  total  heat  of,  61:  In- 
lemal  anargy  of,  e2 ;  adiMat- 
loexpanskm  of,  67,  lb;  beat 
of  (brmatloa  of.  6S;  wet,  M, 
67, 74,  104 ;  isothermal  expan- 
sion of,  66. 

Steam-gas,  65. 

Steam-jacket,  II,  87, 88. 

Steam-turbine.  212. 

Steeple-englne,  21& 

SUrllng'B  air-engine,  ftS-M,  244- 
246.  . 

Sun-and-plauet  wheels,  IS. 

Tandem-englaea.  IIL 

Thermodynamics,  laws  ot,  38. 

Tbomson,  Sir  W.,  22,  4«, 

Tower's  spherical  engine,  211. 

Traction-engines,  aiOi 

Tramway  locomotives,  277-2B. 

Trevithlck,  16. 

Trick-valve.  151. 

Ti^e^^wnslon  engines,  1I9, 

Tmnk  engine,  216. 

Valves,  dide,  144-162 ;  gears,  ra- 
dial, 160;  expansion.  157 ;pb- 
ton,  161;  lift  or  disk.  16S;Cd> 
llsB,  174 ;  throtUe,  ITS;  aattb, 
8,  128:  Trick,  151;  doable- 
ported,  Iftl. 

Vertical  engines,  201, 218. 

Wall  engines,  2n. 

Watt.  11, 12.  U,  1^18. 

Webb's  componnd  locomotlTt, 
238. 

WMffht  of  eoglnei,  818. 
Wiiialng  enipnes,  190: 
Wire-drawing,  77. 
Wooir  17. 
Woolf engine,  Ul. 
Woreeater,  naiquls  of,  5. 
Worklngiubstance.  21. 
Worthlngton  engine,  a36-a07. 
Zaoiier's  eUde-valve  dlagimm, 
147. 


STETAM  HAMMER.  SeeHAHHSR. 

STEARINE,  in  comiueroe,  deugnates  a  solid  mixt- 
ure of  fatty  aoida  (chiefly  palmitio  and  stearic)  which 
is  being  produced  industrially  from  animal  fats  and 
used  burgely  for  the  making  of  candles.  In  chemistxy 
itiBaseneric  term  for  the  three  "esters"  derivable 
from  glycerin,  C|H5(0H)i,  by  the  replacement  of  one 
or  more  of  the  three  (OHj's  by  the  residue  CibHhOij 
which,  in  stearic  acid,  is  combined  with  "Hi"  Of 
these  tri-Btearine,  CtHs(CiaHKOs)s,  is  the  most  impor- 
tant ;  it  occurs  in  animal  fats  only,  largely  in  tallow. 
It  oiystalUses  from  ether  in  white  pearly  nodules,  in- 
8(dnlue  in  ocrfd  bat  easily  soluble  in  boiling  alconol. 
It  can  be  distilled  undeoompoeed  ut  vacuo.  On  eradual 
exposure  to  higher  temperatures  it  fuses  at  55**  C. ;  it 
then  resc^tdifies,  and  then  fhaes  agun  (permanently) 
at  71.5"  (Heintz).  The  specific  gravity  of  the  liqmd 
is  0.9245  at  65.5"  C. 

STEEL.    See  Iron. 

STEBLE.  Sib  Richard  (1672-1729).  one  of  the 
most  actjve  and  prominent  men  of  letters  in  the  reign 
of  Queen  Anue,  inseparably  assodated  in  the  history 
of  hterature  with  his  personal  friend  Addison.  He 
cannot  be  said  to  have  lost  in  repubttion  by  the  part- 
nership, because  he  was  far  inferior  to  Addison  in 
purely  literary  gift,  and  it  is  Addison's  literary  genius 
that  has  floated  thor  joint  woric  above  merely  joumal- 
isttoodebrity;  bat  the  advantage  was  not aU  on  Steele's 
nde,  inasmuch  as  his  mwe  Drilliaot  coadjutor  has 
uBurved  not  a  little  of  the  merit  rightly  dne  to  him. 
Steele's  often-quoted  generous  acknowledgment  of 
Addison's  servioes  in  The  Tatler  has  proved  true  in 
a  somewhat  different  sense  from  that  intended  by  the 
writer:  "  I  fared  like  a  distressed  prince,  who  calls  in 
a  poweHtil  neighbor  to  his  aid :  I  was  undone  by  my 
aunliaiy ;  when  I  had  once  called  him  in  I  oould  not 


sabast  without  depeiuleDoe  on  him."  The  truth  is 
that  in  this  happy  alliance  the  tfoe  was  the  comple- 
ment of  the  other ;  and  the  balance  of  mutual  ad  van- 
tage was  much  more  neariy  even  than  Steele  claimed 
or  posterity  has  generally  allowed. 

The  famous  literary  pair  were  bom  in  the  same 
year,  1672,— Steele  in  Dublin,  the  senior  by  leas  than 
two  months.  Steele's  father,  who  is  said  to  have  been 
a  lawyer,  died  before  he  had  reached  his  sixth  year, 
but  the  boy  found  a  protector  in  his  maternal  uncle, 
Henry  G^aaooigne,  secretary  and  confidential  agent  to 
two  successive  dukes  of  Ormonde.  Through  nis  in- 
fluence he  was  nominated  to  the  Gharterhouse  in  1684, 
and  there  first  met  with  Addison.  Five  yean  after 
■wseda  he  proceeded  to  Ozf<nd,  and  was  a  postmaster 
at  MertoD  when  Ad^son  was  a  demy  at  Magdalen. 
lii^T  schoolboy  friendship  was  continued  at  the  nni- 
verrity,  and  probably  helped  to  give  a  more  serious 
turn  to  Stem's  mind  than  hia  natural  temperament 
would  have  taken  under  different  companionship. 
Addison's  reverend  father  also  took  an  interest  in  the 
warm-hearted  young  Irishman;  but  their  combine] 
influence  did  not  steady  him  sufficiently  to  keep  his 
impiJses  within  the  lines  of  a  regular  career :  without 
waiting  for  a  degree  he  volunteered  into  the  army, 
and  served  for  some  time  as  a  cadet  "under  the  com- 
mand of  the  unfortunate  duke  of  Ormonde."  Hiu 
escapade  was  made  without  his  ancle's  oonamt,  and 
cost  him,  aooording  to  his  own  account,  **  the  soooes- 
sion  to  a  very  gooa  estate  in  the  oounty  of  Wexford  in 
Ireland."  Still,  he  lUd  not  lack  advancement  in  the 
profession  he  had  chosen.  A  poem  on  the  funeral  of 
Qaeea  Mary  (1695),  dedicated  to  Lord  CJutte,  oolonel 
of  the  Coldstream  Ouards,  brought  him  under  the 
notice  of  that  nobleman,  who  took  the  gentleman 
trooper  into  his  household  as  a  semtary,  made  him  an 
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officer  in  his  ovrn  re^imeDt,  and  ultimately  procured 
for  him  a  captaincy  in  Lord  Lucas's  fiisiliers.  His 
name  was  noted  for  promotioQ  by  King  William,  bnt 
the  king's  death  took  place  before  anything  had  been 
done  for  Cantain  Steele.  He  would  seem  to  hare  re- 
nftuned  in  the  army,  though  nevor  on  active  serrioe, 
for  several  years  longer. 

Steele  probably  owed  the  kind's  favor  to  honest  ad- 
miration of  the  excellent  prinmples  of  2%e  Chrutian 
JSero,  his  first  prose  treatise,  published  in  1701.  The 
"reformation  of  manners"  was  a  cherished  purpose 
iridi  King  William  and  his  consort,  which  they  tried 
to  effect  by  proclamation  and  Act  of  IWliament ;  and 
ft  sensible  well-written  treatise,  deploring  the  irregu- 
larity of  the  milita^  character,  and  seeking  to  prove 
by  examples — the  king  himself  among  the  number — 

that  no  principles  but  those  of  religion  are  sufficient 
to  make  a  great  man,"  was  sure  of  attention.  Steele 
complained  that  the  reception  of  The  ChrisHan  Hero, 
by  his  comrades  was  not  so  respectful;  thev  persisted 
in  trying  him  b^  his  own  standard,  and  would  not  pass 
"the  least  levity  in  his  words  and  actions "  without 
protest  The  sensitive  and  hot-headed  ' '  hero ' '  would 
seem  to  have  been  teased  into  fighting  a  duel, — ^his 
fint  and  last,  for  he  wounded  his  antagonist  danger- 
ously, and  from  that  time  was  a  stanch  opponent  of 
affiurs  of  honor.  His  uneasiness  under  the  ridicide 
of  his  irreverent  comrades  had  another  euiious  result : 
it  moved  him  to  write  a  comedy.  *'Itwas  now  in- 
combent  upon  him,"  he  says,  "to  enliven  hia  char- 
acter, for  which  reason  he  writ  the  comedy  called  7%e 
Funeral."  Although,  however,  it  was  Steele's  ezprees 
purpose  to  free  his  character  from  the  reproacn  of 
solemn  dulness,  and  prove  that  he  could  write  as 
smartly  as  another,  he  showed  greater  respect  for  de- 
cency than  had  for  some  time  been  the  fasnion  on  the 
sUtge.  The  purpose,  afterwards  more  fully  effected  in 
his  famous  perioiUoab,  of  reoondHng  wit,  good  hnmor, 
and  good  breeding  with  virtuous  oondnct  was  ahvady 
deliberately  in  Steele's  mind  when  he  wrote  his  first 
comedy.  It  was  produced  and  published  in  1701,  was 
rec^ved  on  the  stage  with  favor,  and  owing  to  its 
comparative  pnrity  helped,  along  with  The  Christian 
Mero,  to  commend  its  author  to  King  William.  In 
his  next  come^,  The  Lying  Lover,  of  the  Ladies' 
•  Friendship,  produced  two  years  afterwards,  in  1703, 
Steele's  moral  purpose  was  direotiy  avowed ;  and  the 
play^  according  to  his  own  statement,  was  ' '  damned  for 
Its  piety."  The  Tender  Husband,  produced  eighteen 
months  later  (in  April,  1705),  though  not  less  pure  in 
tone,  was  more  successful ;  in  this  play  he  gave  unmis- 
takable evidence  of  his  happy  genius  for  conceiving 
and  emttodying  humorous  types  of  character,  putting 
on  the  stage  the  parents  or  grandparents  of  Squire 
Western,  Tony  Lumpkin,  and  Lydia  Languish.  It 
was  seventeen  yean  before  Steele  again  tried  his 
fortune  on  the  stage  with  The  CoMdom  Lovers^  the 
best  and  most  laooeBsfiil  of  his  comedies,  produced  in 
1722.  ' 

Meantime  the  gallant  captain  had  turned  aside  to 
another  kind  of  literary  work,  in  which,  with  the  assists 
ance  of  his  friend  Addison,  he  obtained  a  more  enduring 
reputation.  There  never  was  a  time  when  literary 
talent  was  so  much  sought  after  and  rewarded  by  states- 
men. Addison  had  already  been  waited  on  m  *'his 
humble  lodgings  in  the  Baymarket,"  and  advanced 
to  office,  when  nis  friend  the  suowssful  dramatist  was 
ftpjpointed  to  the  office  of  guetteer.  This  was  in  May, 
1707.  It  was  Steele's  first  oonnettion  with  joumaUBm. 
The  periodic^  was  at  that  time  taking  the  place  of 
the  pamphlet  as  an  instroment  for  working  on  public 
opinion.  The  Gazette  gave  littie  opening  for  the 
pla^  of  Steele's  lively  pen,  his  main  duty,  as  he  says, 
having  been  to  "keep  the  paper  very  innocent  and 
TezTinnpid";  bdt  the  position  made  him  familiar 
with  a  new  field  of  enterprise  in  which  his  inven- 
tive mind  soon  discerned  materials  for  a  project  of 
his  own.    The  Toiler  made  its  first  appearance  on  the 


12th  of  April,  1709.  It  was  partly  a  newspaper,  a 
journal  of  politics  and  society,  published  three  times 
a  week.  Steele's  position  as  gazetteer  furnished  him 
with  special  advantages  for  political  news,  and  as  a 
popular  habitu6  of  coffee-houses  be  was  at  no  loss  for 
social  g(»8ip.  But  Steele  not  only  retailed  and  com- 
mented on  social  news,  a  function  in  which  he  had 
been  anticipated  by  Defoe  and  others ;  he  also  intro- 
duced into  7%e  Tader  as  a  special  featore  easi^  on 
general  questions  of  manners  and  morality.  It  is  not 
suictly  true  that  Steele  was  the  inventor  of  the  Eng- 
lish "essay," — there  were  essayists  before  the  18th 
century,  notably  Cowley  and  Temple ;  bat  he  was  the 
first  to  use  the  essay  for  periodiod  purposes,  and  he 
and  Addison  together  developed  a  distinct  species, 
to  which  they  gave  a  permanent  character  and  in 
which  they  had  many  imitators.  As  a  humbler  mo- 
tive for  this  fortunate  venture  Steele  bad  the  pinch 
of  impecuniosity,  due  rather  to  excess  of  expenditure 
than  to  smallness  of  income.  He  had  £300  [$1458] 
ayearfrombisgazetteership,  £100  [$486]  as  gentleman 
usher  to  Prince  Geor^  £800  [$3888]  from  the  Bar- 
badoes  estates  of  his  fint  wife,  and  some  fortune  by 
his  second  wife— Mrs.  Mary  Scurlo<^  the  "Dear 
Prue"  of  his  charming  letters.  But  Steele  lived  in 
considerable  state  after  this  second  marriage,  and  was 
reduced  to  the  necessity  of  borrowing  before  be  started 
The  Tader.  The  assumed  name  of  the  editor  was 
Isaac  Bickeistaffe,  but  Addison  discovered  the  r^ 
author  in  the  sixtn  number,  and  began  to  contribute 
in  the  eighteenth.  It  is  only  fair  to  Steele  to  state 
that  the  sutsoess  of  The  Toiler  was  established  before 
Addison  joined  him,  and  that  Addison  contributed  to 
only  forty-two  of  the  two  hundred  and  seventy-one 
numbers  that  had  appeared  when  the  paper  was 
stopped  in  January,  1711. 

Only  two  montluMlapsed  between  the  stoppage  of 
The  Tader  and  the  wpean^  of  The  Soe^atar, 
which  was  the  oivan  of  tne  two  friends  from  Abuch  1, 
1711,  till  December  6, 1712.  Addison  ms  the  chief 
contributor  to  tiie  new  venture,  and  the  history  of  it 
belongs  more  to  his  life.  Nevertheless  it  is  to  be  re- 
marked as  characteristic  of  the  two  writers  that  in  this 
as  in  The  TaiUr  Addison  generally  follows  Steele's 
lead  in  the  choice  of  subjects.  The  first  suggestion  of 
Sir  Roger  de  Goverley  was  Steele's,  although  it  was 
Addison  that  filled  in  the  outline  of  a  good-natured 
country  gentleman  with  the  numerous  little  whimsi- 
calities tiiat  convert  Sir  Roj|er  into  an  amiable  and 
exquisitely  ridiculous  provincial  oddity.  Steele  bad 
neither  the  fineness  of  touch  nor  the  humoroos  malice 
that  gives  life  and  distinction  to  Addison's  piotnre: 
the  Sir  Roger  of  his  original  hasty  sketch  has  good 
sense  as  well  as  good-nature,  and  the  treatment  is 
comparatively  commonplace  from  a  litoraiy  point  <sS 
view,  though  unfortunateI}[  not  commonpuioe  in  its 
chanty.  Steele's  suggeatiye  viyaci^  .g&^e  many 
another  hint  for  the  elaborating  skill  of  his  friend. 

The  Spectator  was  followed  by  The  Ovardian,  the 
first  number  of  which  appeared  on  the  12th  of  March, 

1713.  It  had  a  much  shorter  career,  extending  to 
only  a  hundred  and  seventy-five  numbers,  of  which 
Steele  wrote  eighty-two  and  Addison  fifty^three.  This 
was  the  last  of  his  numerous  periodicals  in  which  he 
had  the  assistance  of  the  great  essayist.  But  he  con- 
tinued for  several  years  to  project  journals,  under  gr»t 
variety  of  tities,  some  of  tbem  political,  some  social  in 
tbdr  oltjeots,  most  of  them  very  short-lived.  Steele 
was  a  warm  partisan  of  the  princi})les  of  the  Bevolu- 
tion,  ardent  and  earnest  in  his  political  as  in  his  other 
convictiona    77ie  Englishman  was  started  in  January, 

1714,  immediatdy  after  the  stoppa^  of  The  Chtardtan, 
to  assail  the  poli<7  of  the  Toiy  mmistry.  77ie  Lover, 
started  some  six  weeks  later,  was  more  general  in  its 

1  The  name  ofthlalBdy—a  widow.  Mm.  HarRantSti«tch--ftiul 
some  &cta  aboat  her  have  been  uoeitaliMa  byllr.GeomA. 
Aitken.  See  AOteiuam,  Vmj  1, 1888,  and  Hr.  Dotaon'i  mede,  pp. 
«,218. 
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aims;  batitgaTeplaoeinamonthortwoto 7%«.A«u2er, 
a  direot  ocrantwlMBt  to  the  Tory  .^xmnnicr.  T^JSkg- 
Kakmaa  waa  leBnantated  for  another  volume  in  1715 ; 
and  in  the  Bame  year  he  projected  in  rapid  anooearion 
three  nnauooessnil  ventures, — Toum  Talk,  The  Tea- 
Tai^  aod  CkU-Chat.  Three  yeara  later  he  started 
his  most  ikmooB  political  paper,  The  FUsbaan,  rendered 
memorable  by  the  fact  that  ia  it  he  had  to  contend 
against  hia  old  ally  Adduon.  The  subject  of  contro- 
verey  between  the  two  life-long  friends  was  Sonder- 
lancTs  Peerage  Bill,  Steele's  last  ventore  in  joaznaliBm 
was  The  Thmtre,  1719-20,  the  immediate  occasion  of 
which  was  the  revocation  of  his  patent  for  Dnuy 
Liui&  So  ready  was  Steele  in  this  kind  of  enterprise, 
which  he  oould  alwavs  conduct  single-handed,  that 
apparenUy  whenever  be  felt  strongly  on  any  subject 
he  at  once  started  a  journal  to  give  vent  to  his  rat- 
ings. Besides  these  jonraals  he  wrote  also  several 

S,mphlets  on  passing  questions, — on  the  disgrace  of 
arfboTongh  in  1711,  on  the  fortifications  of  Dunkirk 
in  1713,  on  the  ^'crisis"  in  1714,  Apology  for 
liimtdftmd  hit  Writinga  (important  biographicajly)  in 
Uie«ame  year,  on  the  South  Sea  mania  in  1720. 

The  fortunes  of  Steele  as  a  zealous  Whig  varied 
with  the  fortunes  of  his  party.  He  lost  his  gazetteer- 
ship  when  the  Tories  came  into  power  in  1710.  Over 
Uie  Dunkirk  question  he  waxed  so  hot  that  he  threw 
up  a  |)ension  and  a  oommissionerafaip  of  stamps,  and 
went  into  parHament  as  member  for  Sto(^bndge  to 
attack  the  ministry  with  voice  and  vote  as  well  as  with 
pen.  But  he  had  not  sat  many  weeks  when  he  was 
expelled  fnmi  the  House  for  die  language  of  his 
inmphlet  on  2%e  Oritu.  which  was  stigmatised  as  sedi- 
tions. The  Apology  uready  mentioned  was  his  vin- 
dication of  himself  on  this  occasion.  With  the  acces- 
uon  of  the  house  of  Hanover  his  furUines  changed. 
Honors  and  substantia]  rewards  were  showered  upon 
him.  He  was  made  a  justice  of  the  peace,  deputy- 
lieutenant  of  Middlesex,  surveyoi;  of  the  royal  stables, 
governor  of  the  royal  company  of  comedians — ^the  last 
a  lucrative  post,  and  was  also  knighted  (1715).  After 
the  suppression  of  the  Jacobite  rebellion  he  was 
appointed  one  of  the  commissioners  of  forfeited  estates, 
and  spent  some  two  yeara  in  Scotland  in  that  capacity. 
He  obtained  a  patent  for  a  plan  for  bringing  sdmon 
alive  from  Ireland.  Differing  from  his  friends  in  power 
on  the  question  of  die  Peerage  Bill  in  1718,  he  was 
deprived  of  some  of  his  offices,  Imt  when  Walpole 
became  chancellor  of  the  exchequer  in  1721  he  was 
reinstated.  But  with  all  his  emoluments  the  impru- 
dent, impulsive,  ostentatious,  and  generous  Steele 
could  never  get  clear  of  financial  dimculties,  and  he 
was  obliged  to  retire  from  London  in  1724  and  live  in 
the  countrv.  He  spent  his  last  years  on  his  wife's 
estate  of  Llangnnnor  in  Wales,  and  Us  health  broken 
down  by  a  paralytic  seisure,  died  on  the  Ist  of  Sep- 
tember, 1729. 

A  selection  from  Steele's  essaya  has  been  edited  by  Mr. 
Austin  Dobeon,  who  prefixes  a  oareAil  and  sympi^etio 
monoir.  Kr.  Dobson  has  sinoe  written  a  fliller  biography 
InMr.  I^mgfsserieaof  J&vIuftTrffrtMet.  (w.  h.) 

STEELY ABD.  Mzbghakts  or  ime,  were  Hanse 
merchants  who  settled  in  London  in  1250  at  the  steel- 
yard on  the  river  ude,  near  Oo^  Lane,  now  Iron 
Bridge  Wharf  Heniy  IH.  in  1259,  at  the  request  of 
his  brother  !^chard,  earl  of  Oomwall,  conferred  on 
them  important  privileges,  which  were  renewed  and 
confirmed  by  Edward  X.  It  was  chiefly  through  their 
enterprise  that  the  eariy  trade  of  London  was  devel- 
oped, and  they  oontinned  to  flourish  till,  on  the  com- 
plaint of  the  Merchant  Adventurers  in  the  reien  of 
Edward  VI. ,  they  were  deprived  of  their  privil^ifes. 
Though  Hamburg  and  Lubeck  sent  ambassadors  to 
intexoede  for  them,  they  were  not  reinstated  in  their 
monopolies,  but  they  succeeded  in  maintunin^  a  foot- 
ing in  London  till  expelled  by  Msabetii  m  1597. 
Tnetr  beantiftal  gnild-luJl  in  Thames  B^wt,  described 
by  Stow,  was  made  a  naval  store-house.   It  oontuned 


two  famous  pu^ures,  painted  in  distemper  by  Holboa, 
repreeentingTovorbrandBichea,  which  were  preeratea 
by  the  Hanse  mermants  to  Heniv.  prince  of  Wales, 
and  came  into  the  posseBsion  of  Oharies  L,  bnl^  am 
supposed  to  have  penshed  in  tlie  fire  which  deetroye^ 
Wliitehall. 

STEEN,  Jan  Havicksz  (1626-1679),  suli^eet- 
painter,  was  bom  at  Leyden  in  1 626,  the  son  of  a  brewer 
of  the  place.  He  studied  at  Utrecht  under  Nicholas 
Knuffer,  an  historical  painter,  and  about  1644  went  to 
Haarlem,  where  he  worked  under  Adrian  van  Ostade 
and  under  Jan  van  Goijen,  whose  daughter  he  married 
in  1649.  In  the  previous  year  he  had  joined  the 
painters'  guild  of  the  dty.  In  1667  he  is  said  to  have 
been  a  brewer  at  Delft,  and  in  1672  he  received  ma- 
niapal  authority  to  open  a  tavern.  The  aoooaots  of 
his  life,  however,  an  voy  oonfuaed  and  ocmflioting. 
Some  biographers  have  asserted  that  he  was  a  drunk- 
ard and  of  dissolute  life,  but  the  number^of  his  works 
— Van  Westrheene,  in  his  Jan  Stem,  MudentrVAH 
en  Holland,  has  oatalojsued  nearly  five  hundred — is 
sufficient  in  itself  to  disprove  the  charge.  His  later 
pictures  bear  marks  of  haste  and  are  less  carefully 
finished  than  those  of  his  eariier  poriod.  He  died  at 
Leyden  in  1679. 

The  works  of  Jan  Steen  are  distinguished  b^  cor- 
rectness of  drawing,  admirable  freedom  and  spirit  of 
touch,  and  cleameaa  and  transparency  of  coloring. 
But  their  true  groitness  is  due  to  their  intellectoal 

rJities.  In  the  wide  range  of  his  subjects,  and  their 
matic  character,  he  surpasses  all  the  Dutch  filgure- 

B inters,  with  the  single  exc^)tion  of  Bembr^ndt. 
is  proanotions  range  'from  the  stately  int^ors  of 
grave  and  w«dthy  dtizens  to  tavern  scenes  of  jollity 
and  debauch.  He  punted  chemists  in  Uieir  lahora- 
tori^,  doctors  at  the  bedside  of  their  patients,  card- 
parties,  marriage  feasts,  and  the  festivals  of  St. 
Nicholas  and  Twelfth  Night, — even  religioua  si^eets, 
though  in  these  he  was  least  successful.  His  rendering 
of  children  ia  especially  delight^  Dealing  often  with 
the  coarser  side  of  things,  his  work  is  full  of  humor ; 
he  depiota  the  oomedy  of  human  life  in  a  spirit  of  veiy 
genial  toleration,  but  now  and  again  there  appear 
keenly  telling  touches  of  satire  which  recall  sudi.  a 
pictorial  moralist  as  Hogarth. 

The  National  Gallery  oontaim  one  pictoie  by  Jan  Steoo, 
— the  Husic  Master ;  and  other  exoellent  examtdeS  vS  hia 
art  are  preserved  in  the  Bo^l,  the  Bute,  the  AahbartoiiT 
and  the  Nortbbrook  collections,  at  Apsley  Hodm  aod 
Bridgewater  Hoiue,  and  in  the  galleries  of  The  Hagna, 
Amftterdam,  and  the  Henoitage,  St.  Patetsburg. 

STEFFANK,  Aoostino  (1655-1730),  ecclesiastic, 
diplomatist,  and  musical  composer,  was  bom  at  Gastel- 
franco  in  1655,  and  at  a  ver^  early  age  was  admitted 
as  a  chorister  at  St.  Marit's  in  Venice.  In  1667  the 
beauty  of  his  voice  attracted  the  attention  of  Count 
Tattenbach,  by  whom  he  was  taken  to  Munich,  where 
his  education  was  completed  at  the  expense  of  Ferdi- 
nand Maria,  elector  or  Bavaria,  who  appointed  him 
"  ChmrfUrstlicher  Kammer^  und  HofinniriknB,"  and 
granted  him  a  liberal  salary.  After  xeoeiving  inatruc-' 
tion  from  Johuin  Kaspar  Keri,  and  possibly  Eroole 
Bemab^,  he  was  sent  in  1673  to  study  in  Rome, 
whfflrej  among  other  works,  he  composed  six  motets, 
the  original  MSS.  of  which  are  now  in  the  Fftswilliam 
Museum  at  Cambridge.  On  his  return  to  Munidi  in 
1 674  he  publishedJiis  first  work,  I^lmodia  Vetpertwu 
apart  of  which  was  reprinted  m  Martini's  Stsggio  in 
Contrt^pptmto  in  1674.  In  1675  he  was  appointed 
court  organist,  and  in  1680  he  was  ordunea  priest, 
with  the  titie  of  abbate  of  Lepsiuj^.  His  ecclesiastical 
status  did  not,  however,  prevent  him  from  turning  his 
attention  to  the  stage,  for  which,  at  different  perio(b 
of  his  life,  he  composed  works  whidi  undoubtedly 
exercised  a  potent  iuBuence  upon  the  dramatic  mnsw 
of  the  period.  Of  his  fiist  opera,  Mareo  AurdiOt 
prodvoeoi  at  Mnnidi  in  1681,  toe  only  eopy  known  to 
exist  is  a  MS.  sooxe  prenerved  in  the  libniy 
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Buckincluun  palaoe.  •  It  wu  foUawA  by  Solone  in 
1685,  Servio  TvUio  in  1686,  AUxrieo  in  1687,  and 
Nidot  in  1688 :  but  of  these  four  last-named  wwks  no 
tnoe  can  now  be  disoovered.  iVio6«  was  the  last  open 
Ste&ni  composed  at  Hnnioh.  NotwithBtanding  the 
&Tor  shown  to  him  by  the  elector  Maximilian 
Emanuelj  he  aoeepted  in  1689  the  appointment  of 
kapellmeister  at  the  court  of  Hanover,  where  he 
speedily  gained  the  goodwill  of  Ernest  Au^tus,  duke 
or  Brunswick-Liineburg  (afterwards  raised  to  the 
dknity  of  elector  of  EUnover),  the  duchess  Sophia 
;  Charlotte  (afterwards  eleotrees  of  Brandenburg),  ih» 
philosopher  Ijeilmitz,  the  abbate  Ortensio  Manro,  and 
many  men  of  letters  and  intenigenoe,  and  where,  in 
YllQt  he  showed  great  kindness  to  Handel,  who  was 
then  Just  entning  u^n  his  glorious  career.  He 
inaugoratod  a  long  senes  of  triumphs  in  Hanover  by 
compodng,  for  the  opening  of  the  new  opera-house  in 
1689,  an  opera  called  Ennoo  U  LeoM^  which  was  pro- 
duced with  extraordinary  splendor  and  achieved  an 
immense  reputation.  For  the  same  theatre  he  com- 
posed La  Lotta  ^Ercole  con  AchiUeo  in  1589,  La 
Supethia  d'  Ale»gandro  in  1690,  Orlando  Generoto  in 
1691,  LeRwcM  Concordi\n  1692,  La  lAberiit,  Contmta 
in  1693,  /  Trioi^  dd  Fato  and  /  Baccanali  tn  1695, 
and  Briseide  in  1696.  The  libretto  of  Briidde  is  hy 
Palmieri.  Those  of  most  if  not  all  the  oUiers  are  by 
the  abbate  Mauro.  The  sooiee  are  preserved  at  Bnok- 
ingham  palaoe,  where,  in  oompany  mth  five  volnmes 
of  800^  wid  three  of  dueta,  they  form  part  of  the 
oolleotion  twonght  to  England  by  the  elector  of  Hanover 
in  1714.  But  it  was  not  only  as  a  musiraan  that 
Steffani  diatingnished  himself  in  his  new  home.  The 
elevation  of  Ernest  Augustus  to  the  electorate  in  1692 
led  to  difficult^  for  the  arrangement  of  which  it  was 
neoessaiy  Uiat  an  ambassador  should  visit  the  various 
Oerman  courts,  armed  with  a  considerable  amount 
of  diplomatic  power.  The  aooomplished  abbate  was 
sent  on  this  delicate  mission  in  1696,  with  the  title  of 
envoy  extraordinary ;  and  he  fulfilled  his  difficult  task 
80  well  that  Pope  Innocent  XL,  in  recognition  of  cer- 
tun  privileges  he  had  secured  for  the  Hanoverian 
GMholios,  consecrated  him  tnshop  of  Spigm  tn  partibus 
ii^ddium.  In  1698  he  was  sent  as  ambassador  to 
Bruflsels ;  and  after  the  death  of  Elmest  Augustus  in 
the  same  yewr  he  entered  the  service  of  the  elector 
palatine,  John  William,  at  Dnsseldorf,  where  he  held 
the  offices  of  privy  councillor  and  protonotary  of  the 
hdy  see.  Invested  with  these  high  honors,  Steffani 
could  Bcaroehr  continue  to  prodnoe  drunatio  composi- 
tions in  public  without  grievous  breach  of  etiquette. 
But  his  genius  was  too  real  to  submit  to  repression ; 
and  in  1709  he  ingeniously  avoided  the  difficulty  by 
pfoducing  two  new  operas — Enea  at  Hanover  and 
Tamlone  at  DnsBeldorf— in  the  name  of  his  secretary 
and  amanuensis  Ghregorio  Fiva,  whose  signature  is 
attached  to  the  scores  preserved  at  Buckingham  palace. 
Another  score — that  of  Arminio — In  the  same  collec- 
tion, dated  Diisseldorf,  1707,  and  evidenUy  the  work 
of  Steffiini,  beara  no  omnpoeer'a  name. 

Stefl^i  did  not  aooompany  the  elector  Geo^  to 
England ;  bat  in  1724  the  Academy  of  Antient  Miisick 
in  London  elected  him  its  honorary  president  for  life ; 
and  in  return  for  the  compliment  he  Sent  the  associa- 
tion a  magnificent  Stabat  Mater,  for  six  voices  and 
tm^estra,  and  three  fine  madrigals.  The  MSS.  of 
the;«  are  still  in  existence:  and  the  British  Museum 
possesses  a  very  fine  CanjUAor,  for  three  voices  and 
iirchestra,  Of  about  the  same  period.  AH  these  com- 
positions are  very  much  in  advance  of  the  age  in  which 
they  were  written :  and  in  his  operas  Steffani  shows 
an  appreciation  of  the  demands  of  the  stage  veiy  re- 
markable indeed  at  a  period  at  which  the  muffloal 
druna  was  gradually  approaching  the  character  of  a 
mere  fbrmaToonoei^  wiui  soeneiy  and  dresses.  But 
fhr  the  HSS.  at  Bui&ingham  palace,  these  operas 
would  be  ntteriy  unknown ;  but  Stoffiui  irill  never 
eewe  to  be  lemembeied  by  his  beantiftil  ehsmber 


duets,  which,  like  those  of  his  contemporary  Cario 
,Maria  Clari  (1669-1745),  are  chiefly  written  in  the 
form  of  cantatas  for  two  voices,  accompanied  by  a 
figured  bass.  The  British  Museum  possesses  more 
than  a  hundred  of  these  charminj;  compositions,*  some 
of  which  were  published  at  Munich  in  1 679.  Steffani 
visited  Italy  for  the  last  time  in  1729,  in  which  ^ear 
Handel,  who  idways  gratefully  remembered  the  kind- 
ness he  had  received  from  him  at  Hanover,  once  more 
met  him  at  the  palace  of  Cardinal  Ottoboni  in  Rome. 
This  was  the  last  time  the  two  oomposeiB  were  destined 
to  meet  Steffani  returned  soon  afterwards  to  Hanover^ 
and  died  in  1730  while  enga<»d  in  Uie  (nnsacdon  of 
some  diplomatic  business  at  Frankfort 

STEIBELT,  Daniel  (c.  1760-J823),  pianist  and 
composer,  was  bom  between  the  years  1755  and  1765, 
at  Berlin,  where  he  studied  at  the  expense  of  the 
crown  pnnce  Frederick  William,  under  Kimberger. 
Very  little  is  known  of  his  artistic  Kfe  before  1790, 
when  he  settled  in  Paris,  and  attained  great  popularity 
as  a  tnrfuow  bv  means  of  a  pianoforte  sonata  called 
Im  Coquette,  which  he  composed,  in  conjunction  with 
Hermann,  for  Queen  Marie  Antoinette,  and  almost 
ec[ual  credit  as  a  dramatic  composer  by  an  opera  en- 
titled Romeo  et  Juliette^  produced  at  the  Th^&tre  Fey- 
deau  in  1793.  In  1796Steibelt  removed  to  London, 
where  his  pianoforte  playing  attracted  an  amount  of 
attention  which  in  1798  was  raised  to  an  absolute  j^- 
rore  by  the  production  of  his  oonoerto  (No.  3  in  tp) 
oontunin^  the  famous  *'  Stonn  Rondo," — a  woric  that 
insured  his  popularity,  in  spite  of  the  far  higher 
dumsof  Clementi,  Dussek,  and  John  Baptist  Cramer, 
whose  attainments  as  virtmn,  composers,  and  tfaot: 
oughly  aocoinplished  artists  were  infinitely  superior 
to  bis  own.  in  the  following  year  Steibelt  started  on 
a  professional  tour  in  Germany;  and,  after  playing 
with  some  suoo^  in  Hamburg,  Dresden,  Prague,  and 
Berlin,  he  arrived  May,  1800,  at  Vienna,  where  with 
the  arrogance  which  formed  one  of  the  most  promi- 
nent characteristics  of  his  nature,  he  challenged  Bee- 
thoven to  a  trial  of  skill,  which  naturally  resulted  in 
his  irretrievable  discomfiture.  His  ^sition  in  (Germany 
being  no  longer  tenable  after  this  pitiful  failure^  he 
retired  to  Pans,  and  during  the  next  eight  years  lived 
alternate^  in  tnattnty  and  in  London,  whffle  his  repu- 
tation continued  undiminished.  In  1808  he  was  invited 
by  the  Emperor  Alexander  to  St  Petersburj^,  and 
there  he  r^ded  in  the  ei^oymentof  a  lucrative  ap- 
pointment until  his  death  on  September  20,  1823. 

BeaideH  his  dramatic  miuic,  Steibelt  left  behind  him  an 
enormoiu  number  of  composi^ona  for  the  pianoforte,  many 
of  which  exhibit  a  certain  amount  of  originality,  though 
they  can  scarcely  be  regarded  as  works  of  genius.  His 
playing,  though  exceedingly  brilliant,  was  wanting  in  the 
higher  qualities  which  so  strikingly  cbatacteiiaed  that  of 
his  cmtemporuies,  John  Cromer  and  MueIo  Clettenti ;  but 
he  was  andoabtedly  gifted  with  talents  of  a  very  high  order, 
Mid  the  reputation  he  ei^oyed  was  &irly  earned  and  honor- 
ably maintaineil  to  the  end. 

STEIN,  Heinkich  Friedrich  Karl,  Baron  vom 
VVD  ZUH  (1757-1831),  one  of  the  CTeateat  of  Qerman 
statesmen,  and  perhaps  the  most  infiuential  forerunner 
of  Bismarck  in  the  creaUon  of  Qerman  unity,  was 
bom  at  Nassau,  on  October  26,  1757.  He  was  a  mem- 
ber of  the  independent  noUesse  or  knighthood  of  the 
German  empire  (Beiohsrittersohaft.).  and  his  ancient 
family  seat,  BuT|^St^n,  lies  on  a  hill  rising  above  the 
Lahn,  oppcmte^assau.  In  his  autobiography  he 
speaks  of  nis  parents  as  "  pious  and  genuinely  G«i^ 
man,"  and  ascribes  to  their  teaching  his  own  religions 
and  patriotic  feelings,  his  sense  of  the  dignity  or  his 
family  and  order,  and  his  convietiop  of  the  duty  of  de- 
voting his  life  to  the  public  weal.  Though  the  youngest 
but  one  of  ten  children.  Stein  was  selected  ^by  his 
parents  as  the  Stammhalter,"  or  representative  and 
mainbuner  of  the  family  name  and  dignity,  and  his 
elder  brothen  aoquesoed  in  this  arrangement. 

■  Add.  Mas.  sou  JR. 
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From  1773  to  1777  Stein  studied  political  economy, 
jurisprudeoce,  and  histoiT]  at  the  nniversity  of  Gtit- 
tingen,  where  he  made  his  first  aoqufuntanoe  with 
English  institatioDs,  his  knowledj^  and  appreciation 
of  whioh  are  often  manifest  in  his  later  career.  His 
originid  intention  was  to  qualify  for  an  appointment  in 
the  impetial  courts,  hut  this  sphere  of  work  was  little 
to  his  taste,  and  in  1780  he  took  the  step,  somewhat 
UDosnal  for  an  imperial  knight,  of  entering  the  service 
of  Prussia.  He  became  an  official  in  the  miotne  de- 
partment, and  by  1784  had.  risen  to  be  head  of  the 
administration  of  mines  and  manufactures  for  West- 
phalia. In  1796  he  was  made  supreme  president  of  the 
proTineial  chambers  of  Westphalia,  an  appointment 
whioh  gave  him  opportunity  to  evince  his  f^reat  ad- 
iQinistrative  talents.  In  1785  his  administrative  career 
was  tnterrapted  for  a  short  time  by  a  diplomatic  mis- 
sion to  the  elector  of  Mainz,  and  in  1786-87  he  made 
a  long  professional  tour  in  Englaod,  chiefly  in  the 
mining  districts. 

In  1804  Stein  was  created  a  minister  of  state,  with 
the  portfolio  of  excise,  customs,  manufactures,  and 
trade.  In  this  capacity  he  abolished  the  internal  cus- 
toms duties  throughout  Prussia,  and- effected  several 
other  needed  reforms ;  but  he  was  unable  to  modify 
the  general  disastrous  tenor  of  the  Prussian  policy, 
which  was  now  ripening  for  the  catastrophe  of  Jena. 
8teia*B  remonstranoes  with  the  king  and  his  strictures 
upon  the  course  of  the  administnitaon  were  couched 
in  the  utpst  open  and  unsparing  language,  and  they 
were  specially  directed  against  the  system  of  govern- 
ment through  privy  cabinet  counsellors,  who  had 
practioally  come  to  supplant  the  ministers  without 
poBKssing  either  an  official  knowledge  of  affairs  or  a 
ministerial  responsibility.  He  refused  to  join  in  the 
reconstituted  ministiy  afler  Jena  unless  this  abuse 
were  done  away  with,  and  Frederick  William  IIL , 
already  wounded  by  the  frankness  of  Stein's  criticisms, 
sent  him  his  dismissal  in  a  most  ungracious  form  (Jan- 
uary 3,  1807).  When  the  king,  however,  found  him- 
self \efi  in  the  lurch  by  his  ally,  Russia,  at  the  peace 
of  Tilsit  (Jnly  9,  1807],  he  turned  is  despair  to  the 
atroDg  .and  oandid  counsellor  he  had  dismissed  half  a 
year  before,  and  invited  Stein  to  re-enter  his  service, 
practically  on  hisown  terms.  Curiously  enough,  Stein's 
appointment  as  minister  president  was  encouraged  by 
Napoleon,  who  seems  to  nave  seen  in  him  merely  the 
dever  o^niier  uad  financier,  who  would  most  eadly 
put  Prussia  in  a  position  to  pay  the  enormous,  war 
indemoity  levied  on  it.  Stein  took  office  on  October 
4,  1807,  and  at  once  began  that  weighty  series  of  or- 
^ntc  reforms  with  which  his  name  is  most  indissolubly 
connected.  The  emancipation  edict  appeared  on  Oc- 
tober 9, 1 8U7,  a  few  days  after  the  formal  receipt  of  his 

Sowers,  and  the  municipal  ordinance  was  published  on 
fuvember  19,  1808.  In  the  interim  he  co-operated 
zealoully  with  Schamhorst  in  the  reoonstitutjon  of  the 
army,  carried  out  a  number  of  important  financial 
and  ulministratjve  reforms,  and  prepared  the  way  for 
a  thorough  reconstruction  of  the  whole  ftamewow  of 
goTemment,  which,  however,  he  himself  was  not  to 
Have  an  opportunity  to  effect 

Stein's  momentous  ministiy  did  not  hut  much  more 
than  a  year.  Napoleon  soon  awoke  to  the  eminently 
patriotic  and  energetic  character  of  the  man  he  had 
incautiously  recommended,  and  an  intercepted  letter 
save  him  the  opportunity  to  demand  Stein's  dismissal. 
Frederick  Willtam  bad  no  option  but  to  comply,  as  he 
shrank  from  the  only  possible  alternative  of  an  open 
breach  with  the  French  emperor.  Stein  was  proscribed 
by  Napoleon,  his  property  in  Westphalia  was  confis- 
oated,  and  he  himself  had  to  take  refuge  in  Austria 
flom  the  French  troops.^ 

>  The  belief  that  Stein  occupted  himself  during  hto  retirement 
In  propagating  his  opinions  through  ths  "  Tugendbund  "  seema 
Aoia  recent  InveaUgMloni  to  be  erroneoui.  He  had  no  mapMij 
with  Kcnt  BooietieB,  and  all  Indlcatiou  go  to  ihow  that  he  rather 
diaapprored  of  the  league  than  otherwlifc 


In  1812  the  czar  Alexander  invited  Stein  to  St.  Pe- 
tersburg, where  he  filled  the  port  of  unofficial  adriaer 
to  his  imperial  nugesty  on  German  or  rather  on  anti- 
Napoleonic  affairs  ;  and  it  would  perhaps  be  difficult 
to  overestimate  the  influence  of  the  prozimity  of  inch 
a  man  in  keeping  Alexander's  courage  screwed  to  the 
sticking- point.    When  the  scene  of  the  camjmign  of 
1812  was  transferred  to  Qermany,  Stein  was  intrusted 
with  the  administration  of  the  Irussian  districts  oocn- 
pied  by  the  Bussian  troo^,  and  he  shares  with  Torek 
the  merit  of  arousing  East  Prussia  to  taVe  arms 
against  the  French,  and  so  of  calling  the  ''Landwehr" 
into  existence  for  the  flrst  time.  To  Stein  also  mainb 
belongs  the  credit  of  effeotinK  that  union  of  Busna  im 
Prussia  (treaty  of  Kalisch,  February  27,  1813)  which 
was  perhaps  tne  main  factor  in  the  overthrow  of  Na- 
poleon.   After  the  battle  of  Leipsic  Stein  became  su- 
preme president  of  a  central  commission  appointed  to 
administer  the  lands  occupied  hy  the  allied  armies,  in 
which  peat  he  was  indefatigable  in  providing  the  men 
and  material  necessary  for  a  successful  prosecution  of 
the  war.    When  the  military  struggle  was  over  Stein's 
work  was  practically  done.    The  two  tendencies  of  ab- 
solutism on  the  one  hand  and  particularism  on  the  other 
which  determined  the  tone  of  the  Vienna  congresi 
were  eoually  repugnant  to  him,  and  he  took  little  part 
in  its  aeliberation&    He  also  refused  the  invitations 
of  Austria  and  Prusma  to  represent  them  at  the  Frank' 
fort  dietf  a  makeshift  in  which  he  had  no  oonfidence 
or  hope.    The  rest  of  his  life  he  spent  in  retirement, 
sharing  his  time  between  Frankfort  and  his  property 
in  W^phalia,  and  the  only  office  he  ever  again  filled 
was  that  of  marshal  of  the  provincial  estates.  In 
1819  he  founded  the  society  for  the  publication  of  the 
Monumenta  Germanue  Historici,  which  has  since  done 
such  admirable  work.    He  died  on  June  29,  1831,  in 
his  seventy-fourth  year,  on  his  estate  of  Oappenberg 
in  Westphalia,  leaving  a  family  of  three  daughters. 
His  wife  was  Countess  von  Walmoden-Gimbom  of 
Hanover,  a  granddaughter  of  George  II. 

Stein's  distinguishing  merit  asastatesmaQ  is  that  be  waa 
prsctically  the  first  to  see  the  urgent  neceasitr  of  German 
unity,  to  contemplate  its  realization  aa  powible,  and  to  in- 
augurate a  policy  likely  to  bring  it  about.  That  which,  now 
that  it  has  been  accomplished  by  Stein's  great  sncceesor, 
seems  to  us  almost  a  matter  of  course,  was  a  mere  chimera 
to  most  of  our  forefathers,  and  it  required  the  Acuity  of  a 
political  seer  to  attain  Stein's  dear  views  of  flitnre  possi- 
bilitles.  Stein  saw,  too,  that  the  only  hope  of  salvation  lay 
in  the  people  as  such, — that  he  most  enlist  the  sympathie:! 
of  the  nation  and  raise  its  moral  tone.  To  this  end  a  series 
of  great  and  J  nst  reforms  was  necessary.  If  a  deep  national 
sentiment  was  to  be  evoked,  the  people  must  be  freed  from 
feudal  burdens;  if  they  were  to  carry  on  an  effectiTe  strag- 
gle for  independence,  they  most  flnt  acquire  personal  lib- 
erty. His  emancipation  edict,  therefore,  which  baa  been 
called  the  habeas  corpns  act  of  Pmssia,  abolished  serTdom, 
did  away  with  the  distinctions  of  caste,  and  abrogated  the 
feudal  restrictions  upon  the  free  disposition  of  peraon  and 
property  (compare  Prussia,  vol.  xx.  p.  15).  This  reform, 
I  however,  Stein  found,  in  a  sense,  ready  to  his  band ;  It  was 
demanded  by  the  spirit  of  the  times,  and  can  hardly  be 
I  looked  on  as  a  purely  individual  a^diievement.  His  most 
,  distinctive  work  waa  a  Kreat  scheme  of  political  reform,  in 
'  which  he  contemplated  the  emveinon  of  the  alMlnte 
<  monarchy  of  Prussia  into  a  f^  representative  atete.  He 
,  wisely  began  the  process  by  introducing  the  principle  of 
free  lociJ  government  in  bis  Stadte-Ordnnng,  or  munldpal 
ordinance.  The  people  had  to  be  roused  to  take  an  intuwl 
in  governing  themselves,  and  it  was  easier  to  expuid  tliil 
intereet  ftom.  the  local  to  the  national  than  to  work  dowa 
>  from  the  national  to  the  local.  Stein  did  not  see  much  more 
than  this  beginning  of  bis  plans,  but  the  fbmoas  "  Political 
Testament "  he  drew  up  on  leaving  office  ahows  how  wide- 
sweeping  were  the  reforms  he  contemplated.  The  right  oS 
self-government  was  to  be  extended  to  the  rural  commonest 
and  a  thorough  reform  of  every  branch  of  the  administra- 
tion was  to  be  effected,  while  the  coping-stone  of  the  new 
edifice  was  to  take  the  form  of  a  free  representative  parlia- 
ment. Time,  liowever,  has  been  on  his  side,  and  It  ia  not 
too  much  to  say  with  Prof.  Von  Tieitschke  that  every  ad- 
vance Oflrmany  has  since  made  in  political  life  has  bimight 
it  nearer  the  ideals  of  Stein. 
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TlwiUiidAidworkonSMiB  It  tbe  UomphybyG.  H.  Perti,6 
foM.,  U«k66,  bat  few  SnsUdi  rwdem  win  feel  tbe  need  of  going 
beyond  Prof,  fleeley^  admirable  LUe  and  Tirnea  qf  Stein,  London, 
1079.  vbtch  also  eontalu  a  ftall  blbuograpby.  (j.  r.  if.) 

STEINAMANGER  (Hung.  Szmnbathdy ; 
SabcMriaY  the  diief  town  of  the  traDs-li^Qubian 
county  of  Vaa,  HuDvaiy,  is  an  old  place  of  aom^  in- 
terest Thouoh  it  oaa  only  12^000  inhabitants,  it  is 
the  seat  of  a  Roman  Gatholio  bishop,  and  has  a  Do- 
mioioui  eonvent,  a  seminary,  gymnasium,  chamber  of 
advocates,  large  orphanage,  fine  theatre,  and  a  number 
of  superior  Grovemment  offices.  The  interior  of  the 
eathearal  is  of  jTwt  beuit]^  in  tJie  ItaUan  The 
town  is  at  tiie  junction  of  four  diifexviit  nilways,  and 
ia  rapidly  rinng  in  importanoe. 

8TEINER,  JAKOB  (1796-1863),  one  of  the  greatest 

Sometricians  of  all  aces,  was  bom  on  ^e  18th  of 
arch,  1796,  at  the  Swiss  Tillage  of  TJtcendorf  (canton 
Bern).  Here  he  grew  up  helping  his  father  in  his  agri- 
cultural pursuits,  learning  to  wnte  only  at  the  age  of 
fourteen.  At  eighteen  he  became  a  pupil  of  Festa- 
loszi,  and  afterwards  studied  at  Heidelberg.  Thenoe 
he  mnt  to  Berlin,  earning  a  livelihood  helre  as  in  Hei- 
delberg by  giving  private  lessons.  Here  he  became 
acqnaiDted  with  Crelle,  who,  encouraged  by  his  ability 
and  by  that  of  Abel,  then  also  staying  at  Beriin, 
founded  his  &mous  JburnaJ  (1826).  After  Steiner's 
pnUieatioa  (18^)  of  his  S^ttematitehe  BhUnoiekd- 
ungm  he  through  Jaeobi's  exertions,  who  was 
t^en  professor  at  KSnigsberg,  an  honorary  degree  of 
that  universitv ;  and  through  the  influence  of  Jacobj 
and  of  the  brothers  Alexander  and  Wilhelm  von 
Humboldt  a  new  chdir  of  geometry  was  founded  for 
him  at  Beriin  (1834).  This  ne  ooenpied  tall  his  death, 
which  took  place  in  Bern  on  April  L,  1863,  after  years 
of  bad  health. 

Steiner's  mathematical  work  was  confined  to  geome- 
try. This  he  treated  svnthetlcally,  to  the  totalexoln- 
aon  of  analj^s,  which  he  hated,  and  he  is  said  to 
have  oonndered  it  a  disgrace  to  synthetical  geometry 
if  equal  or  higher  results  were  obtained  by  analytical 
methods.  In  his  own  field  be  snipassed  all  his  con- 
temporaries.  His  investigations  are  diattDgaished  fay 
their  great  generality,  by  the  fertility  of  his  resouioea, 
and  by  a  rigor  in  his  proofe  which  rivals  that  of  the 
andents,  so  that  he  has  been  considered  the  greatest 
geometrical  genius  since  tlie  time  of  Apollonius. 

Id  his  Bgtitmali»at«  EKtmekOmg  dtr  AihSmgigktU  gtmtt- 
riaAer  Os^ottm  von  mMmder  he  laid  the  fimndirtlon  on  which 
Bynthajtie  geometry  in  its  present  fimn  rests.  He  Introduoes 
what  an  now  called  the  geometrioal  forma  (the  row,  fiat 
pencil,  etc.),  and  establishee  between  their  elements  a  one- 
one  eorreepondence,  or,  he  calls  It,  makes  them  pn^eetive. 
He  next  gives  by  aid  of  then  pn^eetlve  tows  and  peiudls 
s  new  geneiaticm  of  oouics  aod  ruled  qnadile  sor&aai^ 
"  which  leads  qntcker  and  more  directly  than  former  meth- 
ods into  the  inner  nature  of  conies  and  reveals  to  as  the 
organic  eonnection  of  their  innnmerable  properties  and 
myiteries,"  In  tills  work  also,  of  which  nnfortnnately  only 
one  vcdame  appeared  instead  of  the  pntJected  five,  we  see 
for  the  flnt  time  the  principle  of  dnali^  introduced  f^om 
the  very  beftinniog  is  an  immediate  outfiow  of  the  most 
fundamental  propertiea  of  the  plane,  the  line,  and  the  point, 
so  that  a  proof  ox  its  correctness  is  not  reqaired. 

In  a  second  little  volume,  Die  gmm^ruAen  Coiutnetiown 
atugefvkrt  mttM  der  geradm  Ltnie  und  einea  /etten  Kreitet 
(1833),  he  shows,  what  had  been  already  sng^sted  by  Pon- 
oelet,  bow  all  problems  of  tbe  second  order  can  he  solved  by 
aid  of  the  straJKht-edge  alone  withoat  the  use  of  compassee, 
as  soon  as  one  circle  fii  fciven  on  tbe  drawing  paper. 

The  rest  of  Steiner's  writinffs  are  found  in  numerous 
pApera  mostly  published  in  OreUe't  Journal,  the  fint  volume 
of  which  oontainshis  first  four  papers.  Tfaemoet  importaut 
are  those  relating  to  algebraical  carves  and  surfiuMS,  espe- 
cially the  short  paper  AUgemeiw  Etgenaekaflm  (UgtAraiadiw 
OtnUm.  This  contains  only  results,  and  there  is  no  indica- 
tion of  the  method  by  which  they  were  obtained,  so  that, 
aeoordlng  to  Besse,  "  they  are,  like  Fermaf  s  theorems,  rid- 
dles to  the  present  and  fntare  generations."  Eminent 
analysts  succeeded  in  proTiog  some  of  the  theorems,  but  it 
was  reserved  to  Crenuma  to  prove  Uiem  all,  and  that  by  a 
uniliDnn  syntbetie  metliod,  in  nis  botdc  on  algebraical  enrves. 


Other  Important  investigations  relate  to  mavinia  and 
minima.  Starting  fkom  ^mple  elemeatary  propositioas, 
Steiner  advances  to  the  solution  of  j^blems  whidi  ana* 
lytically  require  the  calculus  of  variation,  but  which  at  tbe 
time  altogeiher  surpassed  tbe  powerH  of  that  calcolos. 
Connected  with  this  is  the  paper  Vom  Krummingnckmer^vneU 
ebener  CuTven,  which  contains  nnmerous  properties  of  pedals 
and  roulettes,  especially  of  their  areaif'. 

Steiner's  papers  have  been  collected  and  published  in  two 
volumes  by  t^e  Berlin  Academy.  His  lectures  on  synthetic 
geometry,  containing  the  theory  of  conies,  have  been  pub- 
lished since  his  death,  edited  by  Geiser  uid  Schioter. 
Bi(^riaphi<al  notioes  are  contained  in  Qeiser's  pamphlet  Zur 
Eriimenmg  an  J.  Sterner  (Scbaifhauaen),  1874. 

STENDAL,  a'manuiactiiring  town  and  important 
railwvr  junction  in  Prussian  Saxony,  and  the  former 
capital  of  the  Albnark,  is  picturesquely  situated  on  the 
Uchte,  SSmilestothenortneastofMagdeburg.  Among 
the  relics  of  its  former  importance  are  tiie  oatbedraT 
built  in  1420-24  (though  originally  founded  in  1188) 
and  restored  in  1857,  the  Gothic  diurch  of  St  Maiy, 
founded  in  1447,  a  "Roland  column  "  of  1535,  and 
two  fortified  gateways,  dating;  from  the  13th  century. 
The  last  form  the  chief  renuuna  of  the  ancient  fortifi-- 
oatioDS,  (he  site  of  which  is  now  mostly  occupied  by 
promenades.  A  monoment  to  tbe  archseologiat  Winck- 
elmann  (1717-68)  commemorates  his  birth  in  the 
town.  Stendal  is  the  seat  of  a  large  railway  workshop, 
and  carries  on  various  Iwanehes  of  textile  industry,  be^ 
rides  the-  mannftotars  of  (obaooo,  maehineiy,  stoves, 
gold-leaf,  eta  The  earliest  printing-press  in  the  Alt* 
mark  was  erected  here,  and  published  an  edition  of 
the  Sachtaupieff^  in  1488  as  its  first  book.  The 
population  in  1885  was  16,186. 

Stendal  was  founded  is  1151  by  Albert  the  Bear,  on  tdie 
site  of  a  Wendish  settlement,  and  soon  afterwards  acquired 
a  municipal  charter.  Becoming  capital  of  tbe  Albnark  and 
a  frequent  Imperial  residence,  it  rose  to  a  oontideraUe  de* 
gree  of  prosperity,  Inpart  recently  restored  to  it  by  its  rail* 
way  connections.  When  the  mail:  was  divided  in  1868, 
Stendal  became  the  seat  of  the  elder  or  Stendal  branch  of 
tbe  boose  of  Ascuiia,  which,  howetver,  became  extinct  in 
1320.  The  original  Wends  were  gradually  fused  with  the 
later  Saxons,  although  the  Platea  Slavonica,  mentioned  in 
1476,  was  still  diri^nguiahed  as  the  Wendea  Strasse  in  1S87. 
Tlie  poputatlmi  still  exhibits  a  marked  Slavonic  element. 

STENO(}RAPHT.  See  Shoktbahd. 

STEPHANUS  BYZANTIUS,  the  author  of  a  geo- 
graphical dictionary  entitled  *B0i>uj,  of  which,  apart 
from  some  fraraienta,  we  possess  only  the  beggarly 
eidtome  of  one  Uermolaus.  This  work  was  first  edited 
under  the  title  Tlepl  irdTieav  (Aldus,  Venice,  1502); 
there  are  modem  editions  l>y  I)indoii'(1825),  Wester- 
mann  (1839),  and  Meineke  (vol.  i.,  1850).  Even  in 
the  imperfect  form  in  which  we  have  it  the  book  is  of 
great  value  from  the  references  to  andent  writers  which 
it  preserves.  Hermolaus  dedicatee  his  epitome  to  Jus- 
tinian ;  whether  the  first  or  second  emperor  of  that 
name  is  meant  is  disputed,  but  it  seems  probable  that 
StephanuB  flouiished  in  the  e^riier  part  of  the  6th 
century. 

STEPHEN,  St.  ,  described  in  late  M8S.  of  Acts  zxii. 
20  and  in  subsequent  eoblesiastioal  tradition  as  npuri- 
fiapTvc,  was  one  of  the  first  seven  deacons  who  were 
chosen  by  the  church  in  Jerusalem  at  the  instaoce  of 
tbe  apostles.  He  is  spoken  of  as  "a  man  full  of  faith 
and  the  Holy  Spirit,"  and,  though  his  official  function 
was  rather  the  '*  serving  of  tables  "  than  the  ministry 
of  the  word,  the  narrative  of  tbe  book  of  Acts  shows 
him  to  have  been  prinoipally  and  pre-eminently  a 
preacher.  After  a  brief  period  of  popularity  he  ms 
accused  before  the  sanbedrin  as  a  olasphemer,  and, 
without  being  allowed  to  finish  his  spew  in  his  own 
defence,  be  was  hurried  without  the  city  walls  and 
stoned  to  death  (c.  37  A.l>.).  "Devout  men" — an 
expreanon  apparently  used  to  d«iote  the  aDdrcumiased 
adnerents  of  the  synagogue  (see  Acts  z.  2)-^>aried 
Stephen  and  made  great  lamenttftion  over  him.  His 
martTrdom  is  omnmemorated  in  the  Latin  Church  4in 
December  26  and  in  the  Chreek  on  Deoemlber  27. 
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Eoclesiastioal  tradition  tells  that  in  the  year  415  his 
remains  were  diaooTered  by  Lnoan,  priest  of  Gaphar- 
Gamala  near  Jerusalem  ;  w»r  being  aepostted  for  some 
time  in  Jerusalem,  they  were  removed  by  the  younger 
Theodosius  to  Constantinople,  and  thenoe  by  Pope 
Pela^ns  to  Rome.  Some  relics  of  Stephen  were  also 
brought  £rom  Palestine  to  the  West  by  Oroaius.  Their 
discoTery^  is  commemorated  on  August  3. 

The  ministry  and  martyrdom  of  Stephen  marked  a 
^K*t  erius  in  the  histo^  of  the  relations  of  the  Ohris- 
tiui  ohuroh  to  the  Qentile  world.  .At  first,  we  are  in- 
formed, (he  eariy  disciples,  numbering  three  thousand 
souls,  *  had  favor  with  all  the  people ' '  (Acts  ii.  47) ,  who 
protected  tfaem  a^nst  the  rulers,  elders,  and  scribes : 

for  all  men  glorified  God  for  that  which  was  done ' 
(Actsiv.  21),  and  the  people  "  ma^ified  "  the  apostles 
(v.  13).  Itwasthis  great  populantyofthedisciplesof 
Jesus  in  Jerusalem  that  led  to  the  ordination  of  the 
deacons.  Soon  a  great  revulsion  of  feeling  took  place. 
Stephen,  "fiill  of  grace  and  power,"  hod  wrought 
'*  great  wonders  and  signs  amonj;  the  people  "  (vL  8}  ; 
then  suddenly  arose  "certain  oi  the  synagogue,"  dis- 
pntinjt  with  Stephen,  and  were  "  unable  to  withstand 
the  wisdom  and  spirit  by  which  he  spoke. ' '  What  was 
the  new  and  offensiye  element  introdnoed  by  Stephen 
into  the  apostolic  preaching  ?  The  aoousations  agunst 
him,  and  his  speech  in  his  own  defence,  alike  show 
lhat  he  was  the  first  to  realise  with  any  clearness  the 
ffraatnem  of  the  GhrisUan  levolation,-— the  incompati- 
bility of  the  Mosaic  institutions  mth  the  s^rittudity 
and  freeness  of  the  gospel  and  with  its  destmy  to  be- 
come a  message  of  salvation  for  the  whole  worla.  The 
entire  drift  of  his  speech  is  t/b  show  the  progressiTe 
character  of  revelation,  and  to  show  that,  as  God  had 
often  manifested  Himself  apart  from  the  forms  of  the 
law  and  the  synagogue,  these  could  not  be  held  to  be 
of  the  essence  of  religion.  The  seed  of  much  that  is 
most  distinctive  of  the  Pauline  epistles  was  sown  by 
the  preaching  of  Stephen. 

STEPHEN  I.,  bidiop  of  Bome  fiom  shout  254  to 
257,  followed  Lnoiiis  I.  He  withdrew  from  chundi 
fellowship  with  C;n>n&ii  ao<1  certain  Asiatic  bishops 
on  account  of  their  views  as  to  the  necessity  of  rebap- 
tismg  heretics  (Euseb.,  IT.  M,  vii.  5;  Cypr.,  ^rp., 
75).  He  is  also  mentioned  an  having  insisted  on  the 
restoration  of  the  bishojM  of  Leon  and  Aetorga,  who 
had  been  deposed^  for  unfiuthfulnesB  during  persecution 
but  afterwards  had  repented.  He  is  commemorated 
on  August  2.   His  sucoeesor  was  Sixtus  II. 

STEPHEN  II. ,  nope  from  March,  752,  to  April,  757, 
was  in  deacon's  orders  when  chosen  to  the  vaoatit  see 
within  twelve  days  after  the  death  of  Zacharias.'  The 
main  difficulty  of  his  pontificate  was  in  connection  with 
the  aggremive  attitude  of  Aistulf,  king  of  the  Lom- 
hards.  After  nnsiiocessfU' embassies  to  Aistulf  him- 
self and  appeals  to  the  emperor  Constwitine,  he,  though 
in  feeble  health,  set  out  to  seek  the  aid  of  Pippin,  by 
whom  he  was  received  in  the  neighborhood  of  Vitiy  le 
Bru)6  in  the  beginning  of  754.  He  spent  the  greater 
part  of  that  year  at  St.  Benis.  The  result  of  his  ne- 
gotiations was  t^e  Prankish  invasion  of  Aistulf  s  teni- 
toryandthe  famous  '^donation  "  of  Pippin  (see  Pope- 
dom, vol.  xix.  p.  509 ;  and  compare  Frasce,  vol.  ix. 
p.  469).  The  death  of  Stephen  took  place  not  long 
after  that  of  Aistulf.    He  was  succeeded  by  Paul  I. 

STEPHEN  III.,  pope  from  Aujpist  1,  768,  to 
January  24,  772,  was  a  native  of  Sicily,  and,  having 
come  to  Itome  during  the  pontificate  oi^ Gregory  III. , 
gradually  rose  to  high  office  in  the  service  of  snooessive 
popes.  On  the  deposition  of  Constantine  11.,  Stephen 
was  chosen  to  succeed  him.   Yngmeattxy  reoords  are 

S reserved  of  the  ooundl  (April,  769)i  st  which  the 
egradation  of  Cpnstantine  was  completed,  certain  new 

1  ZschBriudled  March  l.'i,7a2,'and  apreabTternamed  Btecben 
was  forthwUh  obosen  to  nicceod  bim,  wba  howaver,  dledfliar 
daya  afterwards  and  before  conaoc ration.  Ilila  Stephen  la  ocea- 
frtonallv  called  Stephen  II.,ttae  number  of  p(9M<rfthe  name  being 
thus  raised  to  ten. 


arrangements  fur  papal  elections  made,  and  the  pno- 
tice  of  image-worship  confirmed.  Tne  politics  of 
Stephen's  reign  are  obscure,  but  he  inclined  to  Um 
Lombard  rather  than  to  the  Prankish  alliance.  He 
was  succeeded  by  Adrian  I. 

STEPHEN  IV.,  pope  from  June,  816,  to  January, 
817,  succeeded  Leo  III.,  whose  poUi^  be  continued. 
Immediately  after  his  consecration  he  ordered  the  Ro- 
man people  to  swtar  fidelity  to  Louts  the  Pious,  u> 
whom  he  found  it  prudent  to  betaka  himself  pe^ 
Bonally  in  the  fiJlowing  August.  After  the  coronation 
of  Louis  at  Bheims  in  October  he  retomed  to  Bmne, 
where  he  died  in  the  beginning  the  following  year. 
His  Bticcessor  was  Paschal  I, 

STEPHEN  v.,  pope  from  885  to  891,  succeeded 
Adrian  III.j  and  was  in  turn  succeeded  by  Formosua  ' 
In  his  deahngs  with  Constantinople  in  the  matter  of 
PhotiuB,  as  also  in  his  relations  with  the  young  SW- 
vonic  ohuroh,  he  pursued  the  policy  of  Niohwas  L 
His  pontificate  was  otherwise  unimportant. 

SraPHBN  VI.,  pope  from  May,  896,  to  July- 
August,  897,  auooeeded  Boniface  VI.,  and  was  in  turn 
followed  by  Romanus.  He  is  remembered  only  in 
oonnecUon  with  his  conduct  towards  the  remains  of 
Formosus,  his  last  predeoessor  but  o  ne  (see  Fobmosus). 
It  extuted  a  tumnlt,  which  ended  in  ha  iiaprisomiMnt 
and  his  death  by  strangling. 

STEPHEN  Vn.  (February.  929,  to  March,  931), 
and  STEPHEN  VUI.  (July,  939,  to  October,  942), 
were  virtually  nonentities,  who  held  the  pontificate 
during  the  so-called  "  pomooracy  *'  of  Th^ora  and 
Marozia  (see  Rome,  vol.  xx.  p.  805). 

STEPHEN  IX. ,  pope  horn  August,  1057,  to  Match, 
1058,  suooeeded  Victor  IL  (Gebhard  of  Eichst&dt). 
His  baptismal  name  was  Frederick,  and  he  was  a 
younger  brother  of  Godfrey,  duke  of  Upper  Lorraine, 
who,  as  marquis  of  Tuscany  (by  his  marriage  mth 
Beatrice,  widow  of  Boni&ce,  maic|uis  of  Tuscany), 
idayed  a  prominent  part  in  the  politics  of  the  period. 
Frederidc,  who  had  been  iwsed  to  the  cardinalate  hy 
Leo  IX,  dinhannd  for  some  time  Uie  frinctioai  of 
papal  legate  at  Constantinople,  and  was  with  Leo  in 
his  unlucky  expedition  against  the  Normans.  He 
shared  l^e  viassitndes  of  nia  brother's  fortunes,  and 
at  one  time  had  to  take  refuge  from  Henry  IIL  in 
Monte  Cassino.  five  days  after  the  death  of  Victor 
II.  (who  had  made  him  oardinal-priest  and  abbot  of 
Monte  Cassino),  he  was  chosen  to  succeed  him.  He 
showed  great  zeal  in  enforcing  the  Hildebrandine 
policy  as  to  clerical  celibacy,  and  was  planning  largo 
schemes  for  the  expulsion  of  the  Normans  from  Italy, 
and  the  elevation  of  his  brother  to  the  iim)erial*  throne, 
when  he  was  seized  by  a  severe  illness,  from  which  he 
only  partially  and  temporarily  recovered.  He  died  at 
Florence,  March  29, 1(»8,  and  was  snoeeeded  by  Bene- 
dict X. 

STEPHEN  (1105-1154),  kinc  of  England,  Uie 
second  son  of  Stephen,  eari  ot  B1(HS,  apd  Adela, 
daughter  of  William  the  Conqueror,  was  bom  at  BIcms 
in  1105.  He  obtained  the  county  of  Mortiun  the 
gift  of  his  uncle  Henry  L  and  that  of  Boulogne  by 
marriage  with  Maud,  daughter  of  Count  Eustace.  As 
one  of  the  chief  barons  of  Normandy  he  had  sworn  to 
aid  in  securing  the  succession  to  the  crown  of  England 
for  his  cousin  the  empress  Matilda,  and  her  infant  son, 
afterwards  Henry  II.  Nevertheless,  on  the  death  of 
Henry  I.  in  1136,  Stephen  at  once  crossed  over  to 
EngUnd,  and  iras  welcomed  by  the  atisens  of  London 
as  king.  Aided  by  his  brother  Henry,  bishop  of  Win- 
chester, and  the  justiaar,  Bishop  Boger  of  Salisbury, 
he  made  himself  master  of  the  royal  treasure,  and  was 
formally  elected  and  crowned  on  St  Stephen's  day, 
December  26,  1135.  In  a  brief  charter  issued  at  the 
time  of  his  coronation  he  promised  to  observe  the  laws 
and  Uboties  of  the  land.  A  fuDer  charter,  the  second 
of  our  great  charters  of  liberties,  was  issued  early  in 
II36.  In  this  document,  which  was  based  on  that  of 
Henry  I. ,  eadi  of  the  three  estates  came  in  for  its  ahara 
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of  promiaes,  but  the  leading  position  of  theohuroh  and 
Uie  importauBoe  of  Uie  did  which  it  gave  the  king  ue 
shown  the  predomiiuuit  attentioD  paid  to  eoclesiaa- 
tioal  privileges.  So  &r  all  aeeued  goiog  well,  but  the 
tvonbufl  of  the  reigQ  soon  began.  A  False  report  of 
Stephen's  death  in  the  sommer  of  1136  caused  rerolts 
to  break  oat  in  the  east  and  west  of  Gns^and.  Boga 
Bigot  seised  Norwich,  and  Baldwin  of  Redvets  occu- 
pied £xeteT.  Stephen,  who  possessed  oonsiderable 
military  skill,  speedily  put  down  these  rebellloDS.  but 
the  outbreak  showed  the  lightness  of  the  feudal  bond 
and  the  defecUveneas  of  Stephen's  Utle.  In  1137  he 
onMsed  over  into  Normandy  to  defend  his  dominiima 
diere  from  Oeo&ey  of  Ai^'ou,  and  was  Baooeaafiil 
enough  to  make  a  satisfactory  peace,  but  he  returned 
to  find  England  aflame.  A  mysterious  conspiraey  was 
hatched  in  the  diocese  of  Ely,  where  the  fenlands  may 
have  still  concealed  some  remnants  of  the  opp<^tion 
to  Stephen's  grandfother.  David,  king  of  Scotland, 
who  had  already  token  up  arms  on  behalf  of  his  niece 
Matilda,  but  had  been  bought  off  by  the  surrender  of 
Carlisle,  marched  an  army  into  EngUnd  and  advanced 
a8  far  as  Yorkshire.  Robert,  earl  of  Glonoester,  the 
stronKest  of  the  English  nobles,  raised  the  standard  of 
rebellion  at  Bristol  Against  these  numerous  enemies 
Stephen  contrived  st  first  to  make  head.  The  con- 
spinwy  at  Ely  was  nipped  in  the  bad ;  the  Sootoh  in- 
vanon  was  checked  in  the  battle  <tf  the  Standard,  near 
Northallalon,  in  U38,  and  even  against  Robert  of 
Qloooeeter  Stephen  won  some  sucoen.  But  his  own 
weakness  and  lolly  proved  his  ruin.  In  order  to  con- 
ciliate the  barons  who  remained  true  to  him,  he  allowed 
them  to  build  castles,  each  of  whidi  became  a  oeatre 
of  petty  bat  intoleraUe  tyranny.  Instead  of  relying  on 
the  support  of  his  English  subjects,  Stephen  sur- 
roundra  himself  with  a  hody  of  foreign  mercenaries, 
who  pillaged  all  alike.  He  giantedearidoiaisat  random, 
therehy  splitting  up  the  royal  authority  and  diminish- 
ing ilie  royal  revenues.  Lastly, — and  this  was  the 
worst  mistake  of  all, — he  broke  with  the  church,  and 
especially  with  the  great  fiimily  of  Bishojp  Roger,  who 
had  the  administrative  maobinery  in  their  hands.  On 
the  ground  that  they  had  no  ri^ht  to  fi>rti&  t^ir  castles 
he  arrested  the  bishopB  of  Lmooln  and  Salisbury,  to- 

§ ether  with  Roger  the  chancellor,  son  of  the  latter.  He 
bus  enforoed  the  surrender  of  the  castles,  but  the 
ehnioh,  with  the  new  archbishop,  Theobald,  and  Ste- 

Ehen'shrother,  Henry  of  Winchester,  now  legate,  at  its 
ead,  declared  against  him.  Henry  called  a  oouneil, 
laid  formal  chargea  agunst  the  king,  and  threatened 
to  appeal  to  Rome.  In  the  midst  of  this  difds  Matilda 
and  her  half-brother,  Robert  of  Gloucester,  landed  in 
the  south  of  England',  and  a  <nvil  war  be^u).  From 
this  time  forward,  for  fourteen  dismal  years,  the  land 
knew  no  peace.  It  is  needless  to  go  into  details. 
Neither  party  was  strong  enough  to  deal  a  final  blow 
at  the  other.  The  nobility  changed  ades  as  they 
pleased,  fighting  i^enerally  tat  their  own  interests  or 
for  plunder;  banos  of  mt^MO^ea  wandered  up  and 
down  the  country ;  upwards  of  a  thousand  castles,  each 
of  which  was  a  den  of  robbers,  were  erected ;  the 
drarch  found  threats  and  persuasion  equally  ineffective 
to  restore  peace  and  order.  **  Men  said  openly,"  we 
are  told  by  the  chronicler,  ' '  that  Christ  and  His  saints 
slept"  At  the  battle  ofl^nooln  in  1141  Stephen  was 
taken  prisoner.  After  this  Mdtilda  was  elected  queen, 
but  she  soon  forfeited  the  allegiance  of  her  supporters. 
The  Londoners  revolted,  the  empress  fled  to  Oxford, 
and  the  earl  of  Olouoester  was  taken  prisoner.  He 
was  exehanxed  for  Stephen,  and  matters  went  on  as 
before.  About  1 147  there  came  a  change.  Matilda 
left  Uie  country,  and  her  son  Henry  took  the  lead, 
ffis  piedominanoe  was  fnrthw  secoxed  by  the  death  of 
Bohwtof  Gloaoesterin  1148.  Three  years  later  H«uy 
beeame  count  <^  Ai(jou  on  the  death  of  his  &ther, 
while  his  marriage  with  Eleanor  of  Aqattaine  made 
him  one  of  the  most  powerfid  princes  in  Borove.  This 
great  aceesBioa  of  strength  enabled  him  to  meet  St^hen 
YtK..  zxiL-im 


on  more  than  equal  terms,  and  Stephen  on  the  death 
of  his  son  EtaaUoe  was  more  indined  to  peace.  In 
November,  1153,  the  treaty  of  Wallingford  nought  the 
long  struggle  to  an  end.  It  was  agieed  that  ^phen 
should  reign  till  his  death,  and  that  Heoiy  should 
succeed  him.  A  scheme  of  reform  was  drawn  up,  which 
Stephen  endeavored,  daring  the  short  remainder  of 
his  reign,  to  carry  out  He  died  on  October  25, 1154. 
A  brave  man,  a  good  soldier,  menntiil  and  geoeroos, 
but  devoid  of  minral  strength  and  politiod  insight,  he 
was  uttwly  inouable  to  disoham  a  task  which  de- 
manded all  the  skill  and  aaetgy  of  his  great  soooessor. 
His  nominal  reign  was  a  t)eriod  of  anarchy  in  English 
history,  unportant  only  as  a  folljustifioatiim  far  the 
t^fannies  of  Henry  L  and  Hwxy  H. 

.4H(jborjtiM.--Oiderlcaa  VltallB,  ed.  La  Pr«Toit;  WUUam 

of  HalmeebiiTy,  ed.  Hamilton  (Rolls  Series)  iGetta^KepIbaiti, 
ed.  Sewelt  (Engl.  Hist.  Soo.) ;  Oervase  of  CaDteibory,  ed. 
Stubbs  (Bolls  Serlea) ;  Heurr  of  HuntingdoD,  ed.  Arnold 
(Bolls  Series) ;  Bngliah  Chromde,  ed.  Thorpe  (Bolls  Series) ; 
Fteenuio,  Norman  OonqMat,  vol.  V. ;  lappenbers;,  OsmA.  Eng' 
land),  vol.  lii.  (q.  w.  p.) 

STEPHEN,  Sir  James  (178&-1859),  historian,  was 
the  son  of  James  Stephen,  master  in  chanceiy,  author 
of  7%e  Slavery  of  tht  West  India  Cohniet  and  other 
woriu,  and  was  Dom  in  London  3d  January,  17S^>. 
He  was  educated  at  Trinity  Hall,  Cambridge,  grad- 
uating B.A.  in  1812,  after  which  be  studiea  for  the 
"barand  was  called  at  Lincoln's  Inn.  He  obtained  an 
extensive  practice  as  a  ohancery  banister,  being  ulti- 
mately oounsel  to  the  colonial  departn^nt  and  oonnsel 
to  the  Board  of  Trade.  In  1834  he  became  asiustant 
under-secretary  for  the  colonies,  and  shortly  aflerwai-ds 

Eermanent  under-secretary.  On  his  retirement  in  J  847 
e  was  made  a  knight  commander  of  the  Bath.  In 
1849  he  was  appointed  rt^us  professor  of  modem  his- 
tory, in  the  universitv  of  Cambridge,  having  already 
distinguished  himself  b^  his  brilliant  studies  in  eodesi- 
astical  biography  contributed  to  the  £<Unburgh  Re- 
vieio,  which  were  published  that  year  under  toe  t^ 
Esaay*  in  EcdesiaitiocA  Siograpky  and  Other  Sub- 
ject*; a  4th  edidon,  with  a  shut  memoir,  appeared 
in  1860.  He  was  also  the  author  of  Leetw€»  on  <Ae 
Hhlorj)  of  France^  2  vols.,  1851,  3d  ed.  1857,  and 
Desultory  and  Systematie  Reading,  a  lecture,  1853. 
H^e  died  at  Coblentz  on  the  15th  of  September,  1859. 

STEPHENS,  the  tnoorract  Ei^lish  form  of  the 
name  of  Eetienne,  the  distinguisbea  fVenoh  family  of 
scholars  and  printers. 

The  founder  of  the  race  was  Henri  Estiennx  (d. 
1520),  the  scion  of  a  noble  family  of  Provence,  who 
came  to  Paris  in  1502,  and  soon  afterwards  set  up  a 
printing  establishment  at  the  top  of  the  Rue  St  Jean 
de  Beauvais,  on  the  hill  of  Sainte-Genevi^ve  opposite 
the  law  school.  He  died  in  1520,  and,  his  three  sons 
hnngminoni.  the  bnsinees  was  carried  on  by  his  fore* 
man  Simon  de  GoliDeB,  who  in  1S21  inarriedhis  widow. 

Robert  EsimmE  (1503-15^9)  was  Henri's  second 
son.  After  his  &ther  s  death  he  acted  as  assistant  to 
his  step-father,  and  in  this  capacity  superintended  the 
printing  of  a  Latin  edition  of  the  New  Testament  in 
16mo.  (1523).  Some  slight  alterations  which  he  had 
introduced  into  the  text  brought  upon  him  the  oensures 
of  the  faculty  of  theology.  It  was  the  first  of  a  long 
series  of  disputes  between  him  and  that  body.  It  ap- 
pears that  he  had  intimate  relations  with  the  new 
EvangeUcal  preachers  almost  from  the  beginning  of 
tihe  movement,  and  that  soon  after  this  time  he  defi- 
nitelv  joined  the  Reformed  Church.  In  ]  526  he  en- 
terea  into  possesnon  of  his  Other's  printing  establish- 
ment, and  adopted  as  his  device  the  celebrated 
olive-tree  (a  reminisoenoe^  doubtless  of  his  grand- 
mother's funily  of  Montolivet),  with  the  motto  from 


the  epistle  to  the  Romans  (xi.  20),  NoU  altum  sapere, 
sometimes  with  the  addition  ted  time.  In  1528  he 
married  Perrette,  a  daughter  of  the  scholar  and  printer 
JoBse  Bade  (Jodoous  Badins),  and  in  the  same  year  ha 
pubUahed  his  fint  Latin  Bifawt  an  edition  in  fidio,  upon 
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which  he  had  been  at  work  for  the  laat  foor  yeaza.  In 
1532  appeared^  hia  Thesaurus  Linsnus  LatincB^  a  dio- 
Uonary  of  lAtin  words  and  phrases,  upon  wmch  for 
two  years  he  had  toiled  incessantly,  with  no  other 
aasiBtanoe  than  that  of  Thierry  of  Beanrais.  A  seootad 
edition,  greatly  enlaivad  una  improved,  appeared  in 
1536,  aiid  a  uiird,  soil  further  improved,  m  3  vds. 
folio,  in  1543.^  Though  the  ThnauruM  is  now  saper- 
Sttledj  ite  merits  must  not  be  forgotten.  It  was  vastly 
superior  to  aoythiiu:  of  the  kind  that  had  appeared 
before ;  it  formed  the  ha^  of  future  labors,  and  even 
as  late  as  1734  was  oonsidered  worthy  of  being  re- 
edited.  In  1539  Robert  was  appointed  king's  pnnter 
for  Hebrew  and  Latin,  au  offioe  to  which,  after  the 
death  of  Conrad  Neobar  in  1540,  he  united  that  of 
king's  printer  for  Greek.  In  1541  he  was  intmsted  by 
Francis  I.  with  the  task  of  procuring  from  Claude 
Garamond,  the  engraver  and  type-founder,  three  sets 
of  Greek  type  for  the  royid  press.  The  middle  size 
were  the  first  ready,  and  witn  these  Robert  printed 
the  editio  prmcau  of  the  EcdesioMtiaB  Hutaria 
Eiuebius  and  otherB  (1544).  The  smallest  aiie  were 
first  used  for  the  16mo.  edition  of  the  New  Testament 
known  as  the  0  mir^eam  (1546),  while  with  the  la^at 
size  was  printed  the  magnificent  folio  of  1550.  This 
edirion  involved  the  printer  in  fresh  disputes  with  the 
faculty  of  theology,  and  towards  the  end  of  the  follow- 
ing year  he  left  his  native  town  forever,  and  took 
refuge  at  GencYa,  where  he  published  in  1552  a  caustw 
and  effective  answer  tb  his  persecutors,  under  the  title 
Ad  Cauiaru  TKeologorum  Panneoiium,  quitnis  BibUa 
a  R.  Suphano,  l^wgmpko  Regioj  excuta  ccUumnioae 
noUinmt.mudem  S.  S.  Respontin.  A  French  trans- 
lation, which  is  remarkable  for  the  excellence  of  its 
style,  was  published  by  him  in  the  same  year  (printed 
in  KifinoaaTd's  AMnaUt  de  VJmprimene  da  ^Musttne). 
At  (jlenera  Robert  proived  himself  an  ardent  paitisaa 
of  Calvin,  sereral  of  whose  woriu  he  published.  He 
died  there  September  7,  1559. 

It  is  by  his  work  In  eonneetion  wit^  the  Bible,  and  espe* 
cUllT  u  an  editor  of  the  New  Testement,  that  he  is  on  the 
whole  bertlcnown.  Theteztof  hlsNewTeatsmeDtof  ISBQ^ 
either  in  its  origibal  form  or  in  anch  alightly  modified  form 
aa  it  assumed  in  the  Elaevir  text  of  remaina  to  this 
day  the  traditional  text.  Bat,  as  modern  scholars  have 
pointed  oat,  this  ia  dne  rather  to  Ita  typographical  l>eant7 
than  to  any  critical  merit.  The  readings  of  the  fifteen  HSS. 
which  Bobert'i  son  Henri  bad  collated  for  the  porpose  were 
merely  introdaced  Into  the  margin.  The  text  was  atill 
almost  exactly  that  of  Ensmna.  It  was,  however,  the  first 
editioa  ever  published  irith  a  critical  aroantm  of  any  sort 
Of  tiie  whole  Bible  Bobert  printed  elevra  editions,— eight 
in  lAtin,  two  in  Hebrew,  and  one  In  French ;  while  of  t^e 
New  Testament  alone  be  printed  twelve,— five  in  Greek,  five 
in  Latin,  and  two  in  French.  Id  the  Oieek  New  Testament 
of  1561  (printed  at  Geneva)  the  present  dlviaion  into  verses 
was  Inteodnoed  for  the  first  time.  The  editiimn  prtneipa 
which  Issued  from  Bober^s  press  were  eight  in  number, 
vli.,  SiuMm,  inclnding'the  Prmpanaio  Boangdiea  and  the 
Dmmu*T<aio  Boangdiea  as  well  as  the  Bisioria  Sodaiattiea 
already  mentioned  (1644^),  Mosehopulns  (1546),  i>ionyri«i 
of  HtaiaamMSM  (Febmaiy,  1S47),  Alexandm-  TraOiaiHi*  ( Jau- 
naiy,  1548],  ZNo  ChwtM  (January,  1548),  JuiMn  Martfr 
(15S1),  JnpAtltMit  (1561),  Appian  (1551),  the  laat  being  com- 
pleted, after  Bobert's  departure  from  Paris,  by  bis  bnMther 
Charles,  and  appearing  under  his  name.  These  editions, 
all  in  fculo,  except  the  Motdu^tu,  which  is  in  4to,  are  un- 
rivalled fixr  beauty.  Bobert  also  printed  numerous  editions 
of  Latin  classics,  of  which  perhaps  the  folio  VirffU  of  153S  ia 
the  most  noteworthy,  and  a  large  quantity  of  Latin  gxam^ 
mars  and  other  edncational  works  (many  of  them  written 
by  his  friend  3fatarin  Cordier)  in  the  interests  of  that  cause 
of  which  he  proved  himself  so  stout  a  champion, — the  new 
learning. 

Charles  Estienitb  (1504  or  1505-1564),  the  third 
^soa  of  Henri,  was,  like  his  brother  Bobert,  a  man  of 
'considerable  learning.  After  the  usual  humanistic 
training  he  studied  medicine,  and  became  a  doctor  of 
that  faculty  in  the  uDlversitv  of  Paris.  In  1540  he 
accompanied  the  French  amDassador  Lasare  Baif  to 
Italy  in  the  capacity  of  tutor  to  his  natural  son  An- 


toine,  the  future  poet  In  1551,  when  Robert  EstientM 
left  Paris  for  Geneva,  Charies,  who  had  renutined  a 
Catholic,  took  charge  of  his  piintiiig  estabKiIuiient, 
and  in  Uie  same  year  was  appointed  king's  i«inter. 
He  died  in  1564,  according  to  some  soooonts  in  piison, 
having  been  thrown  there  for  debt. 

His  principal  works  are  AwKum  Bustiam,  a  oollection  ot 
tracts  which  he  had  compiled  from  aoeieat  writers  on  wi< 
ous  branches  of  agriculture,  and  which  eontinned  to  be  a 
fkvorite  book  down  to  the  end  of  the  17th  eentnry ;  Didtaa. 
aritim  Hisioricam  at  AietieiMt  (1553),  tiie  first  fraicli  eney- 
dopedia;  Tfc«aaitnu  (TiMrmjtmtM ;  and  Psrodoxei,  a  fiee 
version  of  the  Parodoui  of  Ortensio  Laadi,  with  the  ranis* 
aion  of  a  few  of  the  parad<aes  and  of  the  im^oos  sod  fa- 
deoent  punges  (Paris,  1663;  Poitieis,  1663).  He  was  s1b» 
the  author  of  a  treatise  on  anatomy  and  of  sevenl  nslL 
educational  works. 

Henbi  EeriENNE  (1528-1598),  sometimes  called 
"  Henri  n.,"  was  the  eldest  son  of  Robert.  In  the 
preface  to  hia  edition  of  AuIub  Gelfins  (1585),  ad- 
dressed to  his  SOD  I^nl,  he ^ves  an  intereeting  aoeoant- 
of  his  iadier's  honaehold,  mirtuch,  owing  to  the  vaii- 
ons  nationalities  of  those  who  were,  employed  on  the 
press,  I^in  was  used  as  a  otnnmon  language,  bdo^ 
understood  and  spoken  more  or  less  by  every  member 
of  it,  down  to  the  maid-servants.  Henri  thus  pidied 
up  liatin  as  a  child,  but  at  his  special  request  be  was 
allowed  to  learn  Greek  as  a  serious  study  before  Latin. 
At  the  age  of  fifteen  he  became  a  pupil  of  Pierre 
Danie,  at  that  time  the  first  Greek  scholar  iu  France. 
Two  years  later  he  began  to  attend  the  lectures  of 
Jacques  Toussun,  oneof  the  royal  professorsof  Greek, 
and  m  the  same  year  (1545)  was  employed  l^his  iatbtf 
to  collate  a  MS.  of  Dton^us  of  Halicarnsssos.  In 
1547,  aiiterattendingfora  time  the  lectures  of  Tun^be, 
Toussaio's  successor,  he  went  to  Italy,  where  he  spept 
two  years  in  hunUng  for  and  oollating  MSS.  and  in 
intercourse  with  learned  men.  In  1550  be  was  in 
England,  where  he  was  favorably  received  by  Edward 
VI.  Thence  he  went  to  Jlandew,  where  he  learnt 
Spanish.  In  1551  he  joined  his  ftther  at  Geneva, 
waioh  henceforth  became  his  bom&  In  1554  he  gave 
to  the  worid,  as  the  firstftuita  of  his  researches,  two 
first  editions,  viz.,  a  tract  of  Dionjwus  of  Halieamassus 
and  Anacr&riiy  both  printed  by  his  nnde  Charies.  In 
1556  Henri  was  again  in  Italy,  where  he  draoovefed 
at  Rome  ten  new  books  (zi.-zx. )  of  Diodorus  Sici^aa. 
In  1 557  he  issued  from  the  press  which  in  the  previous 
year  he  had  set  up  on  his  own  aoooant  at  Gweva  three 
first  editions,  vis..  Athmaporat,  Maaamut  Tifrwt^^mA 
some  fragments  of  Greek  mstoriana,  inolndiBC^p^i  * 
'AwijSaXiM^  and  and  an'odition  <^  IBBOnpx 

in  which  for  the  first  time  the  Agamemium-mM  pnnt 
in  entirety  and  as  a  separate  play.  In  1558  he  ms 
appointed  printer  to  Huldrich  Fugger,  one  of  the  ooe- 
brated  family  of  Aogsburg  bankers,  a  post  which  he 
held  for  ten  yean.  In  1559  he  printed  a  Latin  tnns- 
latioQ  from  his  own  pen  of  Sextus  Empiricus,  and  »a 
edition  of  Diodorus  Siculus  with  the  new  books.  I" 
1566  he  published  his  best  known  French  work,  tw 
Apologie  pou»  Hirodote^  or,  as  he  himself  called  it, 
L^In^oduetioH  au  Trm't6  de  la  Conformiti  da  Jfo^ 
veiUea  Anciennetavec  Us  Modemeson  Trai&  V^*Pf^*9^ 
d  VApolo^  povr  BtrodoU.  Some  paBsuee  in  ue 
original  Mition  bmng  oonndered  o^eoaonaMe  by  *» 
(3«neva  oonsistoiy,  he  waaomipdled  to 
pages  oontuniiw  them.  1^  book  became  bigUy 
populw  '(Tit^  nxteen  years  twdve  editions  wwe 
pnnted.  In  1572  Henri  published  the  great  wm* 
upon  which  he  had  been  laboring  for  many  years,  the 
7A«sauru»  Gneem  Linguee.  in  5  vols,  folio.  The  pnb- 
lieation  in  1578  of  hia  DieUoguet  du  notaxau  Ftm^ 
ItalianizS  brought  him  into  a  freeh  dispute  with  the 
consistory.  To  avoid  their  censure  he  went  to  Pins, 
and  resided  at  the  French  court  for  the  whole  of  157ft 
On  his  return  to  Geneva  in  the  spring  of  IMO  he  was 
summoned  before  the  consistory,  and,  ^^^P"''^' 
maoiouBi  was  imprisoned  for  a  week.   Vmm  this  time 
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his  life  became  more  and  more  of  a  nomad  one.  He 
is  to  be  found  at  Basel,  Heidelberg,  Vienna,  Pesth, 
flTflxywheie  but  at  (Geneva,  these  jonrneya  being  under- 
taken partly  in  the  hope  of  proenring  patrons  and  pur- 
diasevB  for  nis  books  (for  the  large  sums  which  he  had 
8|Mnt  on  snoh  puUioatioDS  as  the  Theaannu  and  the 
f*lato  of  1578  had  almost  mined  him),  partly  from  the 
increasing  restlessness*  of  hiB  dbpoaition.  But  the 
result  of  these  long  absences  was  that  his  press  stood 
nearly  at  a  stanosbill.  A  few  editions  of  classical 
authors  were  broufjht  out,,  but  each  sucoeesive  one 
showed  a  falling  ofi;  Such  value  as  the  later  ones  had 
was  chiefly  due  to  the  notes  furnished  by  Gaaaubon, 
who  in  1586  had  married  Henri's  daughter  Florence. 
Henri's  last  ^ears  were  marked  by  ever-increasing 
infirmity  of  mind  and  temper.  In  1597  he  left  Oeneva 
for  the  last  tiine.  After  visiting  Montpellier,  where 
CaaauboD  was  now  jHroftaaor  he  made  for  Paris,  bat 
was  sdzed  with  sudden  iUness  at  Lyons,  and  died  there 
in  his  seventieth  year,  at  the  end  of  January,  1598. 

F«w  men  have  ever  served  the  o&ose  of  learning  more 
devotedly.  For  over  thiTty  yean  the  amoniit  which  he 
produced,  whether  as  priDtw,  editor,  or  original  writer,  was 
eoormoos.  prodoctions  of  his  nreos,  though  printed 
with  the  tamo  beantifol  type  oa  hu  father's  books,  are, 
owing  to  the  poomeaa  of  the  paper  and  ink,  inferior  to  them 
in  general  beaoty.  The  beat,  perha^  from  a  typographical 
point  of  view,  are  the  Poetm  QrMa  Prineipea  <foUo,  1566), 
the  Hutanik  (13  vols.  8to,  1572),  and  the  Plato  (3  vols,  folio, 
It  was  rather  Henri  Estienne's  BcbolatslUp  which 
gave  value  ta  hts  editions.  He  was  not  only  his  own  press- 
corrector  bntllia  own  editor.  Though  by  the  latter  half  of 
the  I6th  centnry  nearly  all  the  important  Greek  and  Latin 
authors  Uiat  we  now  possess  had  been  published,  his  untdr- 
ing  activity  still  found  some  gleanings.  Eighteen  first 
editions  of  Oreek  authors  and  one  of  a  Latin  author  are 
due  to  his  press.  The  most  important  liave  been  already 
mentioned.  Henri's  reputation  as  a  soholor  and  editor  has 
increased  of  late  years.  His  familiarit7  with  the  Oreek 
language  has  always  been  admitted  to  have  been  quite  ex- 
ceptional ;  but  he  has  been  accused  of  want  of  taste  and 
Judgment,  of  carelessness  and  rashness.  Special  censure 
has  be«n  passed  on  his  PHUarA,  in  which  he  is  aud  to  have 
Introdnoed  uH^ecturcs  of  his  own  into  the  text,  while  pre- 
tending to  have  derived  them  ttom  MS.  authorl^.  Bnt  a 
recent  editor,  Sintenis,  lias  shown  that,  though  like  all  the 
other  editors  of  his  day  he  did  not  give  referencee  to  his 
authorities,  evei?  one  o£  his  supposed  ooqjeotnres  can  be 
traced  to  some  MS.  Whatever  may  be  said  as  to  his  taste 
or  his  Judgment,  it  seems  that  he  was  both  earefal  and  som- 

Jrnloos,  and  that  he  only  resorted  to  oonjectnre  when  author- 
ty  failed  him.  And,  whatever  the  merit  of  his  cot^ecturee, 
he  was  at  any  rate  the  flnt  to  show  what  ooqjeeture  could 
do  towards  restoring  a  hopelonly  eonupt  iwnrnBn  The 
wcffk,  however,  on  which  his  &nie  as  a  suiolar  Is  most 
surely  Ijased  is  the  TkettMnu  Qrmem  lAnffua.  After  making 
due  ulowance  for  the  fact  that  considerable  materials  for 
the  work  had  been  already  ooUeoted  by  his  father,  and  that 
he  received  oon^derahte  assistance  from  the  Oerman  scholar 
Sylbnrg,  he  Is  still  entitled  to  the  very  highest  praise  as 
the  producer  of  a  work  which  was  of  the  greatest  service  to 
aehwarship  and  which  in  those  early  days  of  Greek  learn- 
ing could  have  been  produced  no  one  bnt  a  giant.  Two 
editions  of  the  The»attnu  have  been  pablished  in  this  cen- 
tury—at  London  by  Vain;:  (1815-25)tad  at  Paris  hv  JHiab 
(1831-63).  It  was  one  of  Henri  Estienne's  great  merits  that, 
unlike  nearly  all  the  French  scholars  who  preceded  him, 
he  did  not  neglect  hla  own  language.  While  Bnd6  wrote 
French  with  difficulty  and  considered  it  hardly  aflt  language 
,for  a  scholar  to  use,  Henri  Bstienne  was  loud  in  its  praises 
'and  gave  practical  proof  of  its  capabilities.  Of  his  French 
.writings  three  were  devoted  to  this  theme:  (1)  Cin^formiii 
idn  lamgage  Fran^  aim  U  Oret  (published  in  1575.  bnt  with- 
}ont  date;  ed.  L.  Fengire,  1850),  in  whiclf  French  is  shown 
to  have,  among  modem  languages,  the  most  affinity  with 
Greek,  the  flist  of  all  languages ;  (2)  Deux  Diatoguet  aw  nott- 
veoM  Frtm^  RaiianM  (Geneva,  1578;  repriuted,  2  vols., 
1883),  directed  against  tlie  fashion  prevailing  in  the  court 
of  Catherine  de'  Uedlcl  of  using  Italian  words  and  forms ; 
(3)  iVejsef  d%  Lmrt  AtituU  de  la  Preedimee  dn  Langage  Fran- 
joi*  (nris,  1579;  ed.  Feug«re,  1853),  which  treats  of  the 
■nperiority  of  French  to  Italian.  An  interesting  feature 
of  this  traot-is  the  account  of  French  proverbs,  and,  Henry 
III.  having  expressed  some  doubts  as  to  the  genuineness  of 
some  of  them,  Henri  Estienne  published,  in  1694,  (4)  Lea 
Pnmiea  ok  Is  J.  Hvre  da  Pnverbet  Spigrammatiaet  (never 


reprinted  and  very  tare).  Finally,  there  remains  (S)  the 
Api^agi*  poar  Htroaete,  the  work  by  viitne  of  which  Henri 
Estienne  belongs  to  literature.  The  ostensible  oUect  of  the 
book  is  to  show  that  the  strange  stories  in  Herodotus  may 
be  paralleled  by  equally  strange  ones  of  modem  times. 
Virtually  It  Is  a  liitter  satire  on  the  writer's  age,  espeoiaUy 
on  the  Soman  Oinroh.  Put  together  without  Uiy  method, 
its  extreme  desultorlness  makes  it  difficult  to  read  continu- 
ously, but  the  numerous  stories,  collected  partly  from  vari- 
ous literary  sources,  notably  from  the  preach  ere  Henot  and 
Maillard,  partly  from  the  writer's  own  mnltUSuious  experi- 
ence, with  which  it  is  packed,  make  it  an  Interesting  com- 
mentary on  the  manners  and  fiuhions  of  the  time.  But 
satire,  to  be  effective,  should  be  either  humorous  or  right- 
eously indignant,  and,  while  such  humor  as  there  is  in  the 
Apologia  is  decidedly  heavy,  the  writer^l  indignation  Is 
generally  fbtgotten  in  his  evMent  relish  for  scandal.  The 
style  is,  after  all,  its  chief  merit.  Though  it  bears  evident 
traces  of  hurry,  it  is,  like  that  of  all  Henri  E^stienne's  French 
writings,  clear,  ea»',  and  vigorous,  uniting  the  directness 
and  sensuonsnesB  oi  the  older  writers  with  a  su^eneis  and 
logical  precision  which  at  this  time  were  almost  new  ele- 
ments in  French  prose.  An  edition  of  the  Apotogie  has 
lecenUy  been  publubed  by  Liaenz  (ed.  Bistelhaber,  2  vols.. 
1879),  after  one  of  the  only  two  copies  of  the  original 
uncancelled  edition  that  are  known  to  exist.  The  very 
remarkable  political  pamphlet  entitled  DtactmrB  Meneilleux 
dela  Vie  etaet  D^rUmenU  d»  Catkorine  de  Mfdieit,  which 
appeared  in  1574,  has  been  ascribed  to  Henri  Estienne,  but 
the  evidence  both  internal  and  external  is  conclusive  against 
his  being  the  author  of  it.  Of  hie  Latin  writings  the  most 
worthy  of  notioe  are  the  De  Latinitate  falto  ttupeeta  (1576', 
the  Aeado-Cieero  (1577),  and  tho Ni»oliodidaacaixu  (1576),  all 
three  written  against  the  Ciceronians,  and  the  Francofor- 
dioNM  Emporium  (1674),  a  panegyric  on  the  Frankfort  &ir 
(reprinted  with  - a  French  translation  by  Liseux, 
He  also  wrote  a  large  quanti^  of  indifferent  Latin  verses, 
indodlng  a  long  poem  entitled  Mum  Moniirve  iViMipwa 
(Buel,  1690). 

The  primary  authorities  for  an  account  of  the  Batlennes  are 
their  own  works.  Inthenrrulousand^tlstlcalpTeAceswhlch 
Henri  was  in  the  habit  of  prefixing  10  lusedttions  will  be  ftrand 
many  scattered  btographlw  details.  Twenty-eeven  letteis  ftom 
Henri  to  John  of  craSthelm  (Ciato)  (ed.  7.  Paaeow,  1880]  have 
been  printed,  and  there  is  one  of  Robert's  In  Hennlniaia's  Cor- 
reepondmux  de»  Rtfonaaleurt  dma  lei  Pajfl  de  Lameae  mnoalae  (7 
vols,  published),  while  a  few  other  contempomry  references  to 
him  wlU  be  fbnnd  In  the  same  work.  The  aeconduv  autliprltles 
are  Jsnann  van  Almeloveen,  De  VUia  StrnXanomm  (Amst,  U88) ; 
Halttaire,.9(a/ianOTm£rutoria(TiOnd.,1709):  A.  A.lUnouard,.An- 
naiea  de  rimprimerU  da  Otlatw  (ad  ed.,  Paris.  1848) ;  the  article 
on  Estienne  by  A.  F.  Didot  in  the  Nom.  Btog,  Q6», :  and  an  artiele 
by  Hark  Pattlson  In  the_Ow»<-  for  April,  186S.  There  Is  a 
good  account  of  Henri's  SwsoitnM  In  the  (pnan.  Bet.  ftw  January, 
1820,  written  tqr  Blsh^  Blomfleld.  {*..  a.  t.) 

STEPHENS,  AuGXANDSB  Hahilton  (18]  2-1883), 
American  statesman,  was  horn  iu  Oeorgia,  February 
11,  1812.  Id  spite  of  many  difficulties  imposed  by 
poverty  and  itt-lnalth,  he  became  a  lawyer  and  politi- 
cian of  great  reputation  and  popularity.  He  was  one 
of  the  Wbig  leaders  of  his  State  until  about  1850,  and 
then  drifts  into  t^e  Democratic  party  through  the 
risiog  discossions  of  slavery,  serving  in  Congress  from 
1843 until  1859.  In  1860  he  oppoBedseoesaion  warmly ; 
but  when  his  State  had  seceded  he  "followed  his 
State,"  and  was  elected  vice-president  of  the  Confed- 
erate States.  Whatever  there  was  of  opposition  to 
the  despotic  tendenoiefl  of  JefiiBnon  Davis  gathered 
around  Btephcou  as  a  centre ;  and  the  vice-president 
was  never  an  inflnenti^  member  of  the  Confederate 
administrafion.  His  popularity  in  Georj^a  was  un- 
bounded, and  he  was  elected  representative  in  Connesa 
in  1877-82,  and  governor,  1882-83,  dying  in  office. 
In  person  he  was  small  and  extremely  emaciated,  sel- 
dom weighing  more  than  90  pounds,  and  always  in 
delicate  hoilth ;  but  his  powers  as  an  orator  were  re- 
markable.^ 

»  [He  graduated  at  Franklin  College.  Athens,  In  his  own  State. 
In  1^  he  wassent  tothe  State  assembly,  though  opposed  to  the 
nuUlflcation  views  then  prevailing  in  his  district.  In  1842 
he  was  elected  to  the  State  Senate,  and  In  the  next  year  to 
Congress,  after  a  spirited  canvas,  adhering  to  the  Whiga  so 
long  as  that  party  existed.  Stephens  &vored  the  annexa- 
tion of  Texas,  though  opposed  to  the  methods  by  which  the 
Mexican  war  was  provoked ;  he  fbltowed  Douglass  in  the 
support  of  the  Kansas-Nebraska  bill  of  1854.  and  resisted  the 
Know-Nothliig  movement.  The  growth  of  disunion  sentiment 
in  the  South  seemed  to  leave  no  fitting  place  fbr  Stephens  in  the 
pollOcal  arena,  and  In  1859  be  announced  hts  determination  to 
ntlTe  ftom  public  lift.  He  bad  urged  in  vain  that  the  Sonth. 
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Caevelud's  A.  B.ai^Kmt  AiM(e  ami  iVivote  (1867)  ftud 
Johuton  and  Browoe's  lAfeofA.H.  Btepkent  (1880)  are  the 
main  authorities  for  Btephesa's  life.  Hh  political  opiniong 
are  fblly  given  in  his  work,  TkeWar  between  ike  Statea  (1868). 

STEPHENS,  John  Llotd  (1805-1852),  traveller, 
was  bom  28ih  NoTember,  1805,  at  Shrewsbury,  N.  J., 
United  States.  Haying  been  admitted  to  the  bar,  he 
praodoed  bisprofession  for  about  eight  years  in  New 
York  citv.  In  1834,  the  state  of  his  health  rendering 
it  advisable  that  he  should  travel,  he  visited  Eurol^e, 
and  for  two  years  made  a  tourthrough  many  countries 
of  that  continent,  extending  his  travels  to  Mgypt  and 
Syria.  On  bis  return  to  New  York  he  published 
(under  the  name  of  '*  George"  Stephens)  in  1837  /n- 
cidentt  of  Travd  in  Emfpt,  Arabia  Petrmt^  amd  the 
HoJy  Land..  This  work  was  followed  next  year  by 
the  publioation,  also  in  two  volume,  of  Ineulents  of 
Travd  m  Greece,  Turkey^  Rustia,  <md  P^nd.  In 
1839  Stephens  arranged  with  Frederick  Gath^wood 
of  London,  who  had  accompanied  him  on  some  of  his 
travels,  and  illustrated  the  above-mentioned  publica- 
tjoQS,  that  they  should  make  an  exploration  together 
in  Central  America,  with  a  view  to  discovering'  and 
ezanuniiig  andent  art  sud  to  exist  in  the  dense  zorests 
Df  that  tropical  region.  Stephens,  meantime,  was  ap- 
pointed United  States  minister  to  Central  America. 
The  joint  travels  of  Stephens  and  F.  Catherwood  oc- 
cupied some  eight  months  in  1839  and  1840,^  As  the 
result  of  these  researches  Stephens  ^uUished  in  1841 
Incidents  of  Travd  in  Central Amenca,  Chiapas,  and 
Yucatan.  In  the  autumn  of  1841  the  two  travellers 
made  a  second  exploration  of  Ynoatan,  the  fruits  of 
which  were  gatherod  np  in  a  wwk  published  by 
Stej)heDB  in  1843,— /Aodente  Traod  »  Yucatan. 
This  woA  desoribfls  the  most  extenuve  travds  executed 
tiU  that  date  1^  a  stranger  in  the  peninsula,  and,  as 
the  author  daims,  "  contains  account  of  viuts  to  forty- 
four  mined  citiee  or  places  in  which  remiuns  or  vestiges 
of  ancient  popnlations  were  found."  It  fixed  the  sites 
of  many  prehistoric  cities  and  supplied  correct  delinea- 
tions of  toeir  existing  monuments.  This  publioation 
epjoyed  a  wide  popularity,  and  made  such  an  impres- 
sion on  Frescott  the  historian  that  he  urged  Stepnens 
to  prcmecnte  his  researches  of  American  antiquities  in 
Peru.  Stephens  was,  however,  disinclined  to  so  dis- 
tant an  expedition.  He  became  a  director  of  the 
newly -formed  American  Ocean  Steam  Navifiation 
Company,  which  established  the  first  American  line  of 
trans-Atlantac  steamshiin.  He  Tinted  Panama  to 
reeonnntre  the  ground  with  a  view  to  tiie  oonMrnotaon 
of  a  railway  amross  the  isthmos,  and,  first  as  viee- 
preddent  and  then  as  preudent  of  the  Fkwuna  ^dl- 

whleh  from  the  fonoaUon  of  the  Federal  Union  had  controlled 
every  htanob  of  the  «>vemment,  had  nothing  to  gain  but  every- 
thing to  lose  b7  wiudrawaL  Upon  the  election  of  President 
Linmtn,Btephemi  wrote  to  him  for  his  Tiews  and  purpoees  in  re- 
gard to  slaverr.  and  on  the  strength  of  hia  reply  Dixeo  before  the 
Iwislature  and  the  convention  oihls  State  the  constitutional  dnty 
or the  South  to  wait  for  overt  teta  of  hostility  befove  iakinx  the 
momMitoasstepof  seoeesloiL  Bat  sharing  the  common  political 
Iheoiy  of  his  sn^on  that  State  allegiance  wss  a  primary  obliga- 
tion, when  the  convention  voted  to  secede  he  acquleaced.  Within 
a  month  after  having  been  chosen  vice-pnaldent  be  declared 
lo  a  pabUe  uMOh  that "  slavery  wastheeomeMtoneof  the  Oon- 
fedeiacy."  He  visited  Biobmond  to  urge  the  separation  of  Ylr- 

gniafimn  the  Union.  InUeshetilolcpartinthefraltleaBHainp- 
n  Roads  ooDteenee,  and  at  the  clow  of  the  war  he  retired  to 
bis  "  Ubert7  Hsll"  at  CrawftedsvUle,  bat  was  anested  in  May 
and  imprfBoned  at  Fort  Warrat,  in  Boston  Harbor,  whence  five 
months  later  he  was  dismissed  on  parole.  Xnuaetbelegislatare 
of  Georgia  chose  him  for  a  United  States  Senator,  bat  he  was  not 

Ermlttod  to  take  biaseat,  as  that  SUte  had  not  yet  complied  with 
e  terms  of  leconstmctlon  Impoeed  Oongiess. 
Gov.  Stephens's  ablity  lay  in  the  I(«1cb1  oonaiitency  with  which 
he  ^qiliea  his  principles  of  interpretation  to  ttie  ConstttaUon. 
They  are  contained  In  his  QmMtuSonal  Vfew  of  the  Late  War  Be- 
tueen  OeSbule*,  iti  CbusK  Ckaraeter,  and  RenUt  (2  vols..  ISOS-TOI. 

His  yoanger  brother  Lihton  (1838-72)  shared  his  polltleal  views 
and  logical  acumen,  and  sat  for  years  upon  the  supreme  oonrt 
bench  of  Oeoisia,  distinguished  Iwatdlity  and  leamii^.— Ax.  Bd.] 
1  [Ste^na%  lint  ezpedltlai  to  Central  America  new  ont  of  a 
conunlsrioa  ftom  PiesiduU  Van  Bnren  to  negotiate  a  treaty 
tberBh  The  two  friends  iolnthr  published  In  XnHKlon  Sft  colored 
plates  of  news  Ancient  Momaunti  in  Omtral  America  (ISM). 
Catherwood  added  a  blosTaphloal  sketch  of  Stephens  to  later 
•dltloiM  of  the  Jneideiat^i>wel  Omtral  Anteriea,  and  perlihed 
himself  on  the  m-iWfd  rteainfr  "  Aietto*  la  1864.— Am.  fell 


way  Company,  spent  the  greater  part  of  two  years  iir 
BU]Mrintending  the  project  His  nealtb  waSj  nowev^^, 
entirely  undermined  by  his  long  and  incautioos  expo- 
sure to  the  deadiv  dimate  of  Central  America,  and  he 
died  at  New  Tork  on  the  lOth  October,  1852. 

Stephens  made  no  pretensions  to  the  title  of  a  sueo- 
tific  traveller.  He  had,  however,  a  natural  curioutjr 
after  all  kinds  of  human  knowledge,  shrewd  and  ac- 
curate powers  of  observation,  and  a  more  than  oonunon 
measure  ofperseverance,  tact,  and  resource. 

STEPHENSON,  Gkobqe  (1781-1848),  perfecter 
of  the  locomotive,  was  the  son  of  Robert  Stephenson, 
fireman  of  a  colliery  engine  at  Wylam,  near  Newcastle, 
where  be  was  bom  9th  June,  1781.    In  boyhood  1» 
was  employed  as  a  cowherd,  and  occupied  his  letssre 
in  erecting  day  engines  and  similar  mechanical  amuse' 
ments.   Afterwards  he  drove  the  ginhorse  at  a  «ol- 
liery,  and  in  his  fourteenth  year  became  asdstaot  to 
his  father  in  firing  the  engine  at  a  shilling  a  day.  He 
set  himself  dili^ntly  to  qualify  himself  for  higher 
duties,  and  in  his  seventeenth  year  was  appointed  ai< 
gineman  or  plunnan.    As  yet  he  was  unable  to  read, 
but,  stimulated  Dv  the  desire  to  obtain  fuller  informa- 
tion regarding  the  wonderful  inventions  of  Boolton 
and  Watt,  he  began  in  his  eighteenth  year  to  attend 
a  night  school,  and  soon  made  remaricably  rapid  pro- 
gress.   In  1801  he  obtained  the  situation  of  orakee- 
man,  and  in  1812  he  was  appointed  engine-wright  at 
Eilhngworth  high  pit  at  a  salary  of  llOO  [$486]  a 
fear.   Meantime  he  had  been  emplojong  his  leisure 
in  watch  and  dock  deaning,  in  studying  mechanica, 
and  in  various  experiments  wit^  a  view  of  solvu^  the 
difficulties  connected  with  the  construction  of  a  satit* 
factory  locomotive.   Having  obtained  permiauon  frtni 
Lord  Ravensworth,  the  pnndpal  partner  of  the  Kii- 
lingworth  colliery,  to  incur  Uie  onUay  for  oonatmcting 
a  "  travelling  engine"  for  die  fcramroads  between  the 
colliery  and  the  shipping  port  nine  miles  distant, 
he  made  a  suooossful  trial  with  the  engine,  which  be 
named  "  Mv  Lord,"  25th  July,  1814.   Setting  him- 
self diligently  to  improve  his  invention,  he  thoroughly 
satisfied  himself  that  for  the  proper  success  of  the 
locomotive  a  railway  as  nearly  as  possible  level  was  an 
essential  condition.    In  1822  he  succeeded  in  impress- 
ing with  the  importanoe  of  his  invention  the  projectors 
or  the  Stockton  and  Dulington  Rulway,  who  had 
oontemplated  using  horses  €ot  thwr  wi^ns,  and  was 
appointed  engineer  t)f  the  railw^,  with  liber^  to 
carry  out  his  own  plans,  the  result  being  the  opemng, 
27tii  September,  1825,  of  the  first  nulway  over  whiw 
passengers  and  goods  were  carried  by  a  locomotive^ 
The  success  of  the  Stockton  and  DuliDgton  Railway 
led  to  the  employment  of  Stephenson  in  the  eonstiuc- 
tion  of  the  Liverpool  and  Manchester  Railway,  whicfa, 
notwithstanding  prognostications  of  failure  by  the  most 
eminent  engineers  or  the  day,  he  carried  suocessf  iilly 
thron^h  Ghat  Moss.   He  also  succeeded  in  persuadinj; 
the  directors  to  give  the  locomotive  a  taial,  and,  as  h's 
improved  invention,  the  "Rooket,"  during  her  trial 
taip  made  20  miles  an  hour,  his  suggestion  met  wiUi 
complete  approval :  with  the  opening  of  the  line,  15th 
September,  1830,  the  modem  era  of  railways  xnay  be 
said  to  have  been  definitely  inaugurated.   While  hi* 
erpoimenta  in  connection  with  locomotives  were  in 
prog^iess,  the  oonstmotion  of  a  safety  lamp  for  use  in 
mines  ooeupiAl  much  of  his  attention.   There  can  be 
no  doubt  renrding  the  jnstioe  of  his  claims  to  be  oon- 
sidered  t^e  first  inventor  of  the  tube  safety  lamp,  not 
vithstanfling  that  the  name  of  Sir  Humphry  Dav> 
has  been  chiefly  associated  witJi  the'  discovery.  In 
recognition  of  the  "valuable  service  he  had  thus  ren- 
derra  to  mankind,"  subsoriptions  were  in  1815  cd- 
lected  in  behalf  of  Stephenson  which  amounted  to 
£1000  [$4860],  a  sum  wbidi  he  found  of  great  oob- 
venimce  in  connection  with  his  locomotive  experi- 
ments.  Stephenson  was  dosely  connected  witb  the 
more  important  of  the  rulway  prctjects  which  tlw  sofr 
cess  of  Uie  Idverpool  and  Maiwhester  line  mlled  intc 
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existence,  bat  he  strongly  disapproved  of  the  railway 
mania  which  eneoed,  and  predicted  that  only  rain 
oouJd  reealt  from  the  prevalent  diBpodtitm  towards 
raflway  specnlaUon.  He  was  frequently  consulted  in 
regard  to  the  oonstraotion  of  foreign  railways,  and  in 
this  ooDneotion  visited  Belgium  and  Spain  in  1845. 
Towards  the  cloee  of  his  hfe  he  retired  from  active 
dnties^  and  at  his  residence  at  Tapton  House,  Chester- 
field, mlerested  himself  chiefly  in  farming  and  horti- 
eoltoral  pursuits.    He  died  12th  August,  1848. 

See  fitonr  V  G""^  ^StmhflHMii,     Samasl  Smiles, 

18S7,  new  ed.  1878:  and  SmllAi'SXfMiqf  A«M  SnglMan, 

ToLUi. 

STEPHENSON,  Robert  (1803-1859),  eoKineer, 
SOD  of  the  preoedinir  by  his  first  wife  Fanny  Hender- 
son, was  bom  at  Wiflington  Quay,  16th  October,  1803. 
Remembering  his  own  early  difficulties  owing  to  defi- 
cient instraction,  his  father  bestowed  special  care  on 
his  education,  sending  him  in  his  twelfth  year  to  attend 
Mr.  Bruce's  school  in  Percy  Street,  Newcastle,  where 
he  remained  about  four  s^ars.  In  1819  he  was  appren- 
tioad  to  %  eoalviewer  at  KilliDgworth  to  lean  the  duh- 
neas  of  the  ooDieiy,  after  which,  to  perfect  his  tiaimng 
in  teohnical  science,  he  was  sent  in  1822  to  attend  the 
setenoe  classes  at  the  university  of  Ediaburgh.  On 
his  return  he  assisted  his  father  tn  the  survey  of  various 
railway  lines,  but  in  1824  he  accepted  an  oogagement 
to  take  chaive  of  the  en^neering  operations  of  the 
Columbian  Mining  Association  of  London.  On  ao- 
oonnt  of  the  harassing  difficulties  of  the  aituadon  he 
resigned  it  in  1 827,  and  after  hi?  return  to  England 
nodertook  the  management  of  his  father's  &otoiy  in 
Newcastle,  greatly  aiding  him  in  the  improvement  of 
his  locomotives,  the  result  being  the  construction  of 
the  "Rocket,"  which  firmly  established  the  practica- 
Ufity  of  steam  locomotion  on  railways.  Subsequent^ 
his  servieeavere  in  gntl  requestas  a  rulway  engineer, 
and  after  the  retirement  of  his  fhther  he  was  regarded 
as  ihe  ohief  authority  on  the  snlgecfc.  In  this  oonnec' 
tion  his  most  remukabla  achievements  were  his  rail- 
way viaducts  on  the  tubular  system,  oonstmoted  with 
tixe  aid  of  the  practical  knowledge  of  Sir  William 
Furbaim,  and  justly  characterized  as  "the  greatest 
diaoovery  in  construction  in  our  day."  Among  his 
more  notable  bridges  are  the  Royal  Border  bridge  at 
Berwick-on-Tweed,  the  high-level  bridge  at  Newcasde- 
on-T^e,  the  Britannia  tubular  bridge  over  the  Menu 
Straitii,  the  Conway  tubular  bridge,  and  the  Victoria 
tubular  bridge  over  the  St  Lawrence,  Canada.  In 
1847  he  entered  the  House  of  Commons  as  member 
for  Whitby.  He  was  frequently  consulted  in  die  oon- 
stroction  of  forei^  railways,  and  was  decorated  fiirhis 
services  by  the  king  of  Betf^nm,  the  king  of  ISweden, 
and  the  emperor  of  the  French.  In  1855  he  was  elected 

S resident  of  the  Institute  of  Civil  Engineers.  He 
led  12th  October,  1850,  and  was  buried  in  Westmin- 
ster Abbey. 

See  The  Storyof  the  Life  of  Qeorve  Stephenmm,  inefiidMf  « 
Memoir  of  hU  Son  Robert  atqAoiuon,  hv  Somael  Smilco,  18&7, 
new  ed.  1873 ;  JeaffreaoQ,  Ufe  of  £oAorf  AqiAmwii,  8  v^ 
1864 ;  and  Smiles's  lAvee  of  Britith  Engbteon,  vol.  lit 

STEREOCHROMY.  SeeSnjCA. 

STEREOSCOPE  is  an  optical  instrument  for  repre- 
senting  in  apparent  relief  and  solidity  all  natural  ob- 
jects by  uniting  into  one  image  two  representations  of 
uese  objects  as  seenbyeach  eye  separately.  Thatthe 
two  ey^  form  different  imaf^  of  any  objects  which  are 
near  enough  to  have  dissimilar  perspective  projeoUons 
has  been  long  known,  and  may  be  rotdily  tested  by  any 
one.  Enolia  proved  it  geometrically  with  reference 
to  a  sphere  (26th,  27th,  and  28th  theorems  of  his 
Treatise  on  OpHa) ;  Galen  showed  how  the  demon- 
stration might  be  made.*  Porta.  (?.«.),  in  htsworic  on 
B^Toction,  also  writes  on  Uie  subject,  and  Leonardo  da 
YuMa  addooed  the  want  of  oorrespondenoe  between  the 

1  MM  Om  PatUwrn  Oarparlt  Omml,  Lyona,  USO,  p.  flSfc 


parta  of  the  background  int»<o^ted  by  a  near  oljeot 
seen  by  the  two  eyes  sin^  "as  the  reason  why  no 
painting  can  show  a  nUetw  equal  to  that  of  natural 
objects  seen  b^  both  ciyeswithin  a  modern  distance.'*' 
In  1613  Axuilonius,  a  Jesuit,  in  his  work  on  Optux, 
attributed  toe  union  of  the  two  unlike  nictures  into 
a  dear  image  to  a  *'  oommon  sense  "  whico  gave  its  aid 
equally  to  eaoh  eye, — this  common  sense  being  specially 
exerted  when  the  object  is  placed  much  nearer  to  one 
eye  than  to  the  other,  so  that  the  sizes  as  well  as  the 
forms  of  the  two  retinal  pictures  are  sensibly  different. 
The  snbieot  was  merely  touched  bv  vanous  other 
writers  after  Aguilonius  until  1775,  when  Harris*  ob- 
serves: "We  have  other  helps  for  distanraiBhing 
promineooes  of  small  parts  be^oea  those  by  which  we 
dis^ghish  distances  in  general,  as  to  their  degrees  of 
light  and  shade,  and  the  prospect  we  have  round  them. 
Again,  by  the  parallax,  on  account  of  the  distaiioe 
betwixt  our  eyes,  we  can  distinguish,  besides  the  front 
part,  the  two  sides  of  a  near  object  not  thicker  than, 
the  sud  distance,  and  this  gives  a  visible  rilievo  to  such, 
objects,'  which  helps  greatly  to  raise  or  detach  them  from 
the  plane  in  which  they  lie.  Thus  Uie  nose  on  a  face 
is  the  more  remarkably  raised  by  our  seeing  both  sides, 
of  it  at  OQce."  This  was  undoubtedly  a  considerable 
step  towards  a  sound  thepry  of  binocular  vision,  but  it 
cannot  be  said  to  have  anticipated  the  invention  of 
the  Btereosoope.  This  instrnment  owes  its  origin 
mtiiely  to  the  eneiimental  reaearohee  of  Sir  Ghanes 
WheatBtone  on  unocolar  vision,  and  the  fbUowing 
passage  from  Mayo's  Owdum  qf  Human  Phyndloqy, 
p.  288,  published  in  1833,  is  the  first  clear  enunciation 
q£  the  principle  on  which  it  is  constructed :  "  A  solid 
object,  Dein^  so  placed  as  to  be  regarded  by  both  eyes, 
projects  a  different  perspective  figure  on  each  retina  ; 
now  if  these  two  perspectives  be  actually  copied  on 
paper,  and  presented  one  to  each  eye,  so  as  to  fall  on 
corresponding  parts,  the  original  solid  figure  will  be 
apparently  reproduced  in  such  a  manner  that  no  efi'ort 
of  the  imagination  .can  make  it  appear  as  a  representa- 
tion on  a  plane  suiiaoe."  Sir  Charles  Wheatstooe's. 
"  Contributitma  to  the  Phymology  of  Vision,  Part  the 
First"  appeared  in  the  FlaUmvhical  TranaaetioM  of 
1838,  but  tlus  paper  was  the  result  of  inveatifijationB 
extending  over  a  period  of  years,  and  there  is  evidence 
that  reflecting  stereoscopes  were  constructed  for 
Wheatstone  by  Newman,  a  well-known  philosophical 
instrument  maker,  so  early  as  the  winter  of  1832. 
Wheatstone  no  doulk,  also,  as  eariy  as  1845,  employed 
photographic  pictures  for  his  reflecting  stereosoope. 
The  subject  was  taken  up  by  Sir  David  Brewster,  and 
was  developed  more  particularly  in  two  papers  read  to. 
die  Royal  Sodety  of  Edinbuivh  in  January,  1843,  and 
April,  1844.  These  researches  led  Brewster  to  the 
invendoo  of  Uie  lenticular  or  refracting  stereosoope. 
Th&  disooveriee  of  Daguerre  and  Talbot,  and  the  rapid 
development  of  the  art  of  photography,  enabled  pno- 
tographs  to  be  takm  suitable  for  the  stereoscope,  thus 
sapmeding  the  geometrical  diawm^gs  previously  em- 
ployed, and  in  1849  Dubosoq,  a  ISuisiaa  optician,  began 
the  manufacture  of  lentioular  stereoscopes  and  executed 
a  aeries  of  binocular  daguerreotypes  of  living  individ- 
uals, statues,  boaquetsof  flowers,  and  obje<rtfiof  natural 
history.  For  many  years  the  refracting  stereoscope  of 
Brewster  was  one  of  the  most  popular  of  scientific  in- 
strumentSj  and  was  to  be  found,  along  with  an  appropri- 
ate collection  of  pictures,  in  every  drawing-room,  but  of 
late  years  it  has  somewhat  fallen  into  the  baekground, 
and  the  manufacture  by  photographers  of  stereoscopio 
views  now  forms  but  a  smair  portion  of  their  work. 
Whilst  much  credit  is  due  to  Brewster  for  hiswriUngs 
on  binocular  vision,  and  for  the  efforts  he  made  to  in- 
troduce the  stereosoope  to  the  puldic,  there  is  no  doubt 
that  Wheatstone  was  not  only  the  reu  inventor  of  the 
instrument  but  he  also  l«d  down  in  his  paper  publishedL 


«  TraUata  deOa  Pietura,  Sadlnra,  ei  ArMteltttra,  HlUn,  16U. 
■G0«eta^TOl.iLpp.41andMB.  i 
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in  1838,  and  ia  a  seoond  oon^buUon  wluoh  appeued 
in  the  PhUoao^lwxd  Transactions  in  1852,  the  true 
prinaples  of  binooolar  viaioD.* 

When  we  look  at  an  extental  object  with  both  eyes 
it  is  Been  generally  as  a  single  object,  although  there 
must  be  two  retinal  piotores,  one  for  each  eye.  This 
depends  on  the  fact  that  the  excitation  of  certain 
associated  spots  on  the  two  retinae  is  referred  to  the 
same  point  in  spaoe^  or,  in  other  words,  that  the  lumi- 
noos  impression  which  originate  by  the  irritation  of 
two  associated  points  appears  as  one  point  in  the  visual 
field.  Such  associated  points  or  areas  of  the  retina 
are  said  to  be  oorr^ponding  or  identictU.  When  an 
object  is  seen  single  by  two  eyes,  the  two  imaees  must 
fall  on  oorresponding  points  of  the  retina.  If  one  eye 
be  pushed  to  the  side,  the  image  on  the  retina  of  that 
eye  is  displaced  from  its  appropriate  identical  point, 
and  a  double  image  is  the  result.  Now  the  term 
horopter  is  applied  to  represent  an  imaginary  surface 
contuning  "all  those  points  of  the  outer  world  from 
which  rays  of  light  passing  to  both  eyes  fall  upon 
identical  points  of  the  retina,  the  eyes  being  in  a  cer- 
tain podtion."  The  horopter  varies  with  the  different 
p<mtion8  of  the  eyes  (see  Ete,  vol.  viii.  p.  723).  But 
it  is  a  fiuniliar  experience  that  we  not  only  see  a  single 
ol^ect  with  two  eyes,  but  the  object,  say  a  cube  or  a 
book  tyin^  on  fJbe  table,  is  seen  in  relief,  that  is,  Ve 
take  cognisance  of  the  third  dimension  occupied  by  the 
body  in  space,  although  the  two  retinal  pictures  are  on 
a  plane.  It  is  clear  that  the  two  images  of  the  object 
which  do  not  coincide  with  the  horopter  cannot  be 
completely  united  so  as  to  funiish  one  single  visual 
impression.  Further^  it  can  readily  be  demonstrated 
that  the  two  retinal  pictures  are  dissimilar,  and  yet  the 
two  images  are  fused  into  one  and  give  the  impression 
of  a  single  object  ocoupyingthree  dimensions.  To 
explain  these  phenomena,  Wheatstone  put  forward 
the  theoiy  that  the  mind  completely  ftued  the  diflsim- 
ilar  piotttres  into  one,  and  that  whenever  there  occurs 
such  oomplete  mental  fusion  of  images  really  dissimilar, 
and  incapable  of  mathematical  ooincidence,  the'  result 
is  a  perception  of  depth  of  space,  or  solidity,  or  relief. 
The  objection  to  this  theory  as  stated  by  Wheatstone 
is  that  complete  fusion  does  not  take  place.  It  is 
always  possible  by  close  analysis.of  visual  perceptions 
to  distin^isfa  between  the  two  retinal  pictures. 
Further,  if  the  fusion  is  mental,  as  stated  by  Wheat- 
stone,  it  is  an  ezamnle  of  unconscious  cerebration. 
Another  explanation  has  been  suggested  byBrucke.' 
When  we  look  at  objects  near  at  hand  the  optic  axes 
are  converged  strongly,  and  they  become  leas  and  less 
converged  as  we  gaze  at  olyects  farther  and  farther 
away.  There  is  thus  a  series  of  axial  adjustments,  the 
neoesniy  muscular  moTements  giving  nse  to  definite 
sensatifHiB,  by  which  we  estimate  the  relative  distan<» 
of  olgects  in  the  field  of  view.  A  man  with  one 
eye  cannot  judge  by  this  method.  We  habituallv 
depend  upon  Innoeular  viuon  for  the  guidance  of  all 
such  movements  as  require  an  exact  estimate  of  the 
respective  proximity  of  two  or  mt>re  olyects.  "A 
very  good  test  experiment  is  to  8usi>ena  a  curtain 
ring  in  such  a  manner  as  to  present  its  edge  at  the 
distance  of  four  or  five  feet  from  the  eye,  and  then  to 
try  to  push  sidewa^  through  its  hoop  the  curved  ban- 
die  of  a  walking  stick  heldby  the  lower  end  ;  in  this 

1  See  Brewter  on  the  Senoaeope,  iffift;  WheatstOQ^a  Sefenffde 
Papert.  publiihed  by  the  Phydral  Society  of  London,  1879 :  and 
an  artlde  by  the  late  Dr.  Wlu^m  Carpeuer  In  BiMmrgh  Sttteu 

for  1858. 

1  This'  theory  is  asually  attributed  to  BrQcke,  but  something 
very  Bfmllar  to  It  was  taoght  by  Brewster.  Brewster,  however, 
did  not  attach  importance  to  muscular  senaatlona  as  an  element 
In  the  question,  and  was  content  with  pointing  out  that,  In  look- 
ing  at  the  stereoacoplc  pictures  of  s  bust,  fbr  example,  "  the  eyes 
will  instantly,  by  means  of  their  power  of  convergence,  anlte  the 
separated  points  of  the  eyes,  and  then  the  still  more  separated 
pwnts  of  the  ears,  running  over  each  part  of  the  bust  with  the 
i^ddity  of  lightning,  and  aolCing  all  the  oorraapondlng  points 
In  saoeeoiion,  precisely  as  It  does  In  looking  at  toe  buMftself." 
See  his  artlela  "Bteieoacope,"  In  Bneye.  Bruan.,  8th  ed.,  voL  zx. 
p.«SB. 


feat,  which  can  be  readily  accomplished  under 
ruidauce  of  binocular  vision,  large  odda  ma^  be  laid 
that  success  wUl  not  be  atteined  when  one  ej'e  is  closed, 
until  a  succession  of  trials  shall  have  enabled  the  ex- 
perimenter to  measure  the  distance  of  the  ring  the 
muscular  movements  of  his  arm."*    According  to 
Brticke,  the  two  eyes  are  con^ually  in  a  state  of  mo- 
tion, and  thdr  posUion  of  oonvergenoe,  now  mata 
now  less,  passes  nom  one  side  to  t£e  other,  ao  toat  tjie 
observer  combines  successively  the  different  ^arta  of 
the  two  pictures,  thus  giving  rise  to  sensations  of . 
depth  of  space  and  of  subjects  standing  out  in  reli^ 
Briicke's  tneory,  in  short,  is  that  our  perception  of 
depth  depends  on  the  fusion  of  museulur  sensations, ' 
or  rather  of  nervous  impressions  arising  froni  the', 
muscles  of  the  eyeballs.     It  was,  however,  pointed 
out  by  Dove  that  the  sensation  of  relief,  solidity,  or 
perspective  is^  perfect  even  when  natural  olgects  or 
stereoBOopic  pictures  are  seen  momentarilv  b^  an  dec- 
trie  fiash  lasting  onlv  n^sv  of  a  second,  durmg  which 
time  it  is  inconceivable  that  there  can  be  any  chaise 
in  the  degree  of  oonvergenoe  of  the  optic  axes.  This 
experiment  ia  &td  to  Briicke's  theory,  and  Wheat- 
stone  was  right  in  aBseitin^  Uiat  die  flensation  of  re- 
lief is  instantaneous.    A  third  theory  is  that  of  Joseph 
Le  Gonte,  advanced  in  1871,  and  thus  stated  hy  hiin- 
self :  '*  All  objects  or  pmnts  of  objects  either  beyond 
or  nearer  than  the  point  of  nght  are  doubled,  but  dif- 
ferently,— the  former  homonymously,  the  latter  heter 
onymoosly.    The  double  images  in  the  former  case  ue 
united  by  less  convergence,  in  the  latter  case  by  greater 
convergence,  of  the  optic  axes.    Now,  the  observE^ 
knows  instinotively  and  without  tri^,  in  any  case  of 
double  images,  whether  tfaey  will  be  united  by  greater 
or  less  optic  convergence,  and  therefore  never  makes  a 
mistake,  or  attempts  to  unite  by  making  a  wrong 
movement  of  the  optic  axes.    lu  other  words,  the  eye 
(or  the  mind)  instinctively  disUnguishoi  homonymons 
nom  heteronvmons  images,  referring  the  former  to 
objects  beyond,  and  the  latter  to  objects  this  side  of, 
the  point  of  si^ht"  *  Thus,  aoconung  to  Le  Conte, 
the  mi  nd  perceives  relief  mstandy  but  not  immedicU^., 
and  itdoesBO  by meansof  double imu^es.   This  theoiy 
does  not  possess  the  merit  of  simplicity,  and,  whilst 
it  may  explain  the  phenomenon  of  relief  as  experi- 
enced by  those  who  have  been  specially  trained  to  the 
analysis  of  visual  perceptions,  it  does  not  satisfactorily 
account  for  the  experience  of  everyday  life.    We  are, 
therefore,  obliged  to  fall  back  on  the  theory  of  Wheat- 
stone,  Bomewoat  modified,  namely,  that  there  u«] 
hind  the  phenomma  referred  to  the  retina,  psyelueal 
operations,  unconsaously  performed,  which  fose  to- 
gether the  resolts  of  the  retinal  impresuons.   In  the 
language  of  Hermann,  "corresponding  jwints  are 
therefore  such  points  as  fbrniah  images,  whidi,  as 

girience  teaches,  are  halntually  combined  or  liiaed. 
ut,  as  it  appears  necesaaiy  to  effect  these  combina- 
tions in  order  to  obtiutt  oorxeot  impressions  of  objects, 
we  get  into  the  habit  of  fuidng  also  the  ima^  of  the 
two  not  perfectly  corresponding  points  which,  under 
ordinary  circumstances,  we  should  j>erceive  as  douUe. 
It  can  easily  be  demonstrated  that  simultaneous  images 
which  fall  upon  corresponding  points  are  not  united, 
although  it  18  true  that  they  do  not  form  seoond  images. 
When  the  mind  Anust  unite  images  which  do  not  fidl 
upon  oonesponding  {Mints,  tiie  procees  mast  be  uBpn- 
atedwitSithe  eonoeption  ^ttheoonespoiiding;  points 
in  the  object  occupy  the  ntiution  for  which  uie  ejt 
would  have  to  be  arranged,  in  order  that  the  image 
should  coincide."' 

To  obtain  binooolar  plctares  niitable  for  the  steieaeeope. 
the  camera  most  be  placed  Buccessively  in  two  points  of  ths 
droumferenoe  of  a  circle  of  which  the  ol^ect  is  the  e(lntT^ 
and  the  points  at  which  the  camera  is  so  idaoed  must  have 
the  angiuar  distance  representing  the  oonveigenea  of  tfca 

■  Carpenter,  EdirAargh  Rniae,  1858. 

«  Americtm  Journal  ta  Sdaue  and  Artt,  vol.  U.,  1971. 
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Digitized  by 


Google 


8TERE0SC0PK 


567 


optic  axes  when  the  oli}eot  Is  to  be  viewed  in  the  Btereo- 
veope.  For  example,  if  Oie  pictaras  are  to  be  seen  in  the 
itemoseope  at  a  distance  of  8  inches  befino  the  bjhb,  the 
eonTOgenoe  will  be  18°,  and  the  camera  must  be  stationed 
at  two  points  on  the  circle  at  the  same  angular  distance. 
Tliifl  ditktnce  of  the  camera  from  the  ob]«ct  only  affects  the 
Mfaibida  of  the  pietnre.  Usnallj  two  cameras  are  em- 
ployed, fixed  at  the  proper  angolar  positions.  Wheatetoae 
gives  t^e  following  table  of  the  inclination  of  the  optic 
axes  at  different  distuioes,  and  it  also  shows  "  the  angnlar 
positions  of  the  camera  required  to  obtain  binocular  piot- 
nns  whidi  shall  appear  at  a  given  distance  in  the  stereo- 
BMve  in  their  tme  relief." 

71Jl8B.72UUJU.211.8iaiLS7.87.0&16JM&04.6 

"Th»  dlstanoe  is  mmI  to  }  ■  ootang  i  a  denoting  tiie 
distanoeitetween  tKe  two  ey«s  and  #  the  inclination  of  the 
optic  axes  "  (Wheatstone,  SeimUiftc  Paper*,  p.  270). 

Snppoee  two  stereoscopic  pictures  thus  taken  are  presented 
to  the  two  vyeB ;  it  is  poesiUe  by  an  eflbrt  so  to  converge 


The  principle  of  Wheatstone's  reflecting  stereoscope  is  il- 
lostrated  in  Fig.  2.  It  consisted  of  two  plane  mirrois,  abon  t 
4  inches  square,  fixed  in  frames  and  so  adjusted  that  their 
backs  form  an  angleof  90°  with  each  other.  These  minors- 
are  fixed  to  an  upright  against  the  middle  line  of  a  vertical 
board  cut  away  so  as  to  allow  the  eyes  to  be  placed  before 
the  mii;ror8.  On  each  side  there  is  apanel  bearing  a  groove 
above  and  below  into  which  the  corresponding  pictures  can 
be  slid.  Mechanical  arrangements  also  exist  for  the  por- 
poee  of  moving  the  pictures  to  or  from  the  mirron  and  also 
for  inclining  the  pictures  at  any  angle  IFig.  3).  There  is 
one  posltioB  in  which  the  binocular  image  will  be  immedi- 
ately seen  single,  of  its  proper  sine,  and  withont  btigne, 
"because  in  this  position  tmlythe  ordinary  relations  m- 
tween  the  magnitude  of  the  pictares  in  the  retina,  the  in- 
clination of  the  optic  axee,  and  the  adaptation  of  the  eye  to- 
distinct  vision  at  different  distances  are  preserved  "(Wheat- 
Stone).  Although  somewhat  cumbrous,  the  reflecting 
stereoBOope  Is  a  most  nseftal  instrument^  and  enables  one  to- 
pe rform  a  greatervariety  of  experiments  on  binocular  vision 
than  can  be  carried  out  easily  with  the  more  common  form. 

Wheatstone  also  inventeda  form  of  stereoscope  in  whicb. 


ViG.  1.— ^tereoBOepic  figures.  A,  cone ;  B,  ten-sided  pyramid. 


the  eyes  as  to  throw  the  images  on  corresponding  points, 
and  when  tiiis  Is  done  tiia  oldects  are  seen  in  relief  (Fig,  1). 
8ach  an  effort,  however,  mkbl  causes  fktigue,  and  few  per- 


Fio.  2.— Dlurun  of  WheaMone's  BefiecUng  Bteraosoope.  K. 
Kirt^tandufteyes;  8. 8^8",  mlrrois;  L, R, panels fbr holding 
plcto^ee ;  a  ft,  pictnie  on  left  side ;  Oi  bi,  picture  on  right  side :  a, 
A  A  and  «,  A  f  ere  corresponding pomtB  on  letUue;  ALB,  object 
as  seen  In  relief  in  mlnon;  ft,  seen  by  left  eye  in  position  B,  and 
Image  on  retina  at  iS:L  seen  at  L  R,  and  retinal  image  atA;  a 
seen  at  A,  and  retinal  Image  at«:  of  seen  at  A.  and  retinal  Image 
ats:  R  seen  at  R  L,  and  retinal  VDOsge  at  p:  ft' seen  at  B,and  re- 
tinal Image  at      LandoU  and  StirUng's  Phytiologs. 

eons  can  so  control  their  eyes  and  keep  them  in  the  forced 
position  as  to  view  thepiotores  tn  their  natural  perspective 
with  any  comfort  The  ol^eet  of  all  stereoscopes  is  to 
throw  t^e  two  i^otttres  on  eotrespondlng  points  with  the 
t^fta  in  am  ordinary  position. 


Fio.  S.— WheaMone's  Reflecting  Stereoscope. 


the  pictures  were  brought  on  corresponding  points  of  the- 
retina  by  refraction  instead  of  by  refleetion.  This  had  a. 
fimnvery  like  the  ordinary  stereoscope,  but,  instead  of 


lenses  In  the  apertures  to  which  the  eyes  are  directed,  it 
had"  a  p^r  of  glass  prisms  having  their  fiwies  Inclined  1&° 

and  th«r  refractive  angles  turned  towards  each  other.  

A  pair  of  plate-glass  prisms,  their  bees  making  with  each 
other  an  aufile  of  12°,  will  bring  two  pictures,  the  corre- 
spoodiiv  points  of  which  are  2i  inches  apart  to  coincide  at 
a  distance  of  19  inches,  and  a  pair  with  an  angle  of  15°  wiU 
occasion  oolnc^deaoe  at  8  inehes."* 

Hie  form  of  stereoscope  generally  used  is  that  invented 
by  Sir  David  Brewster,  and  is  known  as  the  refracting  ste- 
reoscope. The  arrangement  is  shown  diagtammatically  in 
E1g.4.  Let  the  left  eye  be  at  A  and  the  right  at  B;  let« 
and  (  be  the  eorrespondlng  piotnifls  fis  each  eyc^  and  pt, . 


>  Wheatstone's 
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pi,  (wo  prisou  of  glMS.  A  prism  refiracta  rays  of  light  bo 
tiOMt  the  ottject  Men  through  the  prism  appean  to  be  Dearer 
to  the  teframns  edge ;  the  priimpi  tberenm  zefraetitiifl  ray 
spi,  in  the  direotioiipiA,aa  if  it  proceeded  Aome.  Theprism 
pt  refnclB  the  ray  6m  so  that  to  the  eye  at  B  it  also  appean 
to  proceed  trom  e.  The  effect  of  this  is  that  the  ot^Ject  really 
appean  to  be  at  e.  Aod  as  the  pointa  o  and  h  oombine  to 
form  the  point «,  so  d  and  «  unite  to  form  the  point/,  and 
f  and  h  to  farm  the  point  i  (Welnhold).  Thia  stereoscope 
eondttS'of  a  syimmiaal  box  blackened  inside  and  havii^  a 
lid  A>r  the  aami«ion  of  U^t  (Fig.  6).  At  tiie  namw  end 


Pio.  5.— Sir  Darld  Brewntefi  Steseosoope. 


of  the  box  are  two  tabes  carrying  the  lenses.  The  tabee 
move  np  and  down  to  suit  eyes  of  different  focal  lengths, 
and  aometimea  convex  or  ooncave  lenses  are  inserted  over 
the  prisma  to  meet  the  wants  of  long-sighted  or  short- 


Fio.  6.— Lenses  In  Refracting  Steiweeope. 


sighted  persons.  Fig  6  shows  the  apper  end  of  the  stereo- 
■oope,  with  the  lenses  in  position. 

A.  Stroh  (without  knowing  that  H.  Ombb  had  deecribed 
the  eeeentlals  of  the  apparatus  in  1879)  has  xeeently  in- 
vented a  new  form  of  stereosoope  based  on  the  well-known 
effects  of  thepersistenoe  of  vision.  Two  stereoscopic  pictnrea 
are  aimaltaneonsly  projected  by  two  lanterns  on  a  screen 
so  as  to  overlap,  and  disks  having  snitable  sUta  are  rotated 
in  ttm%  of  the  lanterns  and  also  in  front  of  the  eyea  of  the 
observer,  in  such  a  way  that  only  one  picture  Is  thrown  on 
the  screen  at  a  time,  and  also  that  the  view  of  the  picture 
is  Been  with  the  right  and  left  eyes  alternately.  Further, 
the  connection  between  the  disks  is  so  arranged  that  the 
time  of  obaouring  the  view  thetbserver^  rl^t  «ye  or  left 
eye  coinddes  with  the  time  when  the  light  Is  shut  off  from 
the  right  or  left  lantern,  and  thus  tbeleft  eye  sees  the  picture 
of  the  left  lantern  and  the  right  eye  that  of  the  right  lantern. 
The  two  eyes  never  see  at  the  same  time^  and  each  eye 
views  its  picture  after  the  other,  but  the  impressions  come 
80  &st  as  to  be  ftised  in  conBcionsnees,  and  the  result  is,  the 
image  stands  oat "  in  solid  relief"  {Proe.  Roy.  Soc.,  TSo.  244, 
vol.  xl.,  April  1, 1886). 

Daring  his  researches  into  the  physiology  of  vision, 
Wheatstone  waa  led  to  study  what  he  termed  convereione 
of  relief.  Sometimes  when  we  look  at  a  geometrical  figure 
such  as  a  cube  or  rhomboid  it  miqrbe  imagined  to  represent 
one  of  two  dissimilar  figures.  In  Fig.  7  the  rhomboid  AX 
is  drawn  bo  that  the  solid  angle  A  should 
be  seen  nearest,  and  solid  angle  X  farthest, 
and  face  ABCD  foremost,  while  XDC  is 
behind.  Look  steadily  and  the  position 
will  change :  X  will  appear  nearrat,  solid 
angle  A  farthest;  1^  AODB  will  recede 
behind  XDC.'  The  effects  are  most  ob- 
vioas  when  seen  with  one  eye,  and  "  no 
illusion  of  this  kind  can  take  place  when 
an  ol^eot  of  three  dimensions  is  seen  with 
both  eyes  while  the  optic  axes  make  a 
sensible  angle  with  each  other,  becaase  the 
iVpearanee  of  two  dissimilar  figures,  one  to  each  eye,  pre- 
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vents  the  possibilitr  of  mistake  "  (Wheatstone).  The  con- 
version of  a  oameo  Into  an  intaglio  and  of  an  intaglio  inte 
a  cameo  is  a  well-known  instance  of  thIa  illnrivn.  Wheit* 
stone  observed  the  conversion  of  relief  exhibited  by  blnoeu* 
lar  pictures  in  the  stervoecope  when  they  are  transposed, 
reflected,  or  inverted,  and  this  led  him  to  the  Inventimi 
Uie  Pteudoaa^  an  instrument  wtiich  conveys  to  the  mind 
&lse  perceptions  of  all  external  ol^eeti.  "  Two  rectangular 
prisms  of  flint  ghws,  the  fiices  of  which  are  1.2  inch  square, 
are  placed  in  a  name  with  tlielrhypothenusee  parallel  and 
8.1  inches  from  each  other ;  each  prism  has  a  motion  on  sn 
axis  oorremonding  with  the  angle  nearest  the  eyes,  tbst 
they  m^  M  acUnated  so  that  their  basea  naj  have  any  in- 
clination towards  each  oucr" 
(Wheatstone's  SdetUifie  P^MrSt 
p.  275).  In  Fig.  8  there  is  a  dift- 
gram  of  the  Instrument.  U  a 
spherical  surface  be  exanrined 
with  this  instrument,  it  will 
pear  hollow ;  whilst  a  hollow 
snrfiwe  will  appear  oravex.  It 
is  remarkable,  however,  that  the 
converting  powers  of  this  instru- 
ment are  greatestwhere  the  new 
forms  can  be  conceived  without 
effort.  Thus  a  cameo  and  an 
intaglio,  a  plaster  cast  in  relief 
and  its  mould,  or  any  otyect 
similar  in  its  opposite  relieb  is 
at  once  changed  by  the  pseudo- 
scope  into  the  converse  form. 
As  pointed  out  by  Dr.  Carpenter, 
by  gazing  we  can  reverse  the 
interior  of  a  mask  so  as  to  see 
the  countenance  stand  out  iu 
relief;  it  is  more  difl[lcult  to 
throw  the  features  of  a  bust  inte 
the  shape  of  a  mould ;  whilst  it 
is  impossible  to  effect  any  con- 
veTBion  upon  the  featnres  of  the 
living  &ce.  "  The  <9tieal 
change  la  Identically  the  same  in  its  iiature  In  every  one 
of  these  cases ;  and  there  is  nothing  in  the  fnnn  of  thu 
featuree  which  reftises  to  preaent  a  converse,  this  converted 
shape  being  presented  by  the  mask ;  but  tdie  mind,  which 
will  admit  the  conception  of  the  convnrted  form  when  sug- 
gested by  the  inanimate  mask  or  bast,  is  steeled  by  its  pre- 
vious experience  against  the  notion  that  actual  fleeh  and 
blood  can  undergo  such  a  metamurphosls "  (Cupenter, 
Edinbta^  Bmem,  1868,  p.  460. 

A  little  eonsideration  will  show  that  tiie  pictures  of  ob- 
jects placed  at  a  gi«at  distance  from  theeye  are  practically 
if  not  wholly  identical.  Here  there  is  scarcely  any  stereo* 
soopic  effect,  and  the  landscape  may  appear  to  be  flat»  as  in 
apiotnre.  To  obtain  a  atereoscoplc  view  c^  a  landBave  Von 
Helmholts  invented  the  7Mert«r«oseape,  an  instrument  which 
places  as  it  were  the  point  of  view  of  both  eyes  wide  ^lazt. 
It  consists  of  two  mirrors  L  and  B,  each  of  which  prefects 
its  image  upon  { and  r,  to  which  the  eyes  O  and  o  ai«  di- 
rected. The  eyes  O  and  o  are  placed  as  it  were  at  Oi  wd  ei, 
according  to  the  distance  between  L  and  B ;  conMqnontly 


Fio.  8.  —  Diagram  ol 
Wheatstone's  Pseudoacope. 
A,  B,  tubes,  containing 
prisms:  Oi,  bi.  and  «  fi.  cor- 
respondliu  points;  a,  b,  c. 
podtionof  points  in  vlBual 
SeW. 


0,  t       •  •, 

no.  9.— Diagram  of  Von  Helmholtt'a  TelesteTecsoope. 

two  dissimilar  pictures  are 'obtained;  these  are  mentaUy 
combined,  with  the  result  that  the  landsc^te  is  seen  like  n 
stereoscopic  view. 

The  pnnciple  of  the  stereoscope  was  Bncceeafhlly  applied 
by  Wenham  in  1854  to  the  construction  of  the  binoenlar 
microscope.  See  MlcBoeoOR  (vcd.  xvi.  p.  284-5),  and  alaa 
two  papers  in  tiie  Jmir.  Jiof.  Jtier. Ste.,  1884 :  (1)  "On  the 
Node  of  Vision  with  Ol^ecHvea  of  Wide  Aperture,"  Prof. 
RAbbe,  p.  20'  and  (2)  "On  the  Physiology  of  Binocular 
Vision  with  the  Miscroscope,"  by  Dr.  Carpenter,  p.  436. 
Prof.  Abbe  shows,  however,  that  "oblique  vision  In  the 
microscope  Is  entirely  different  from  that  in  oidinairy 
vision,  Inasmuch  as  there  is  no  perspective,  so  that  we  have 
no  longeTthedissimilarity  which  is  the  basis  of  the  ordinary 
atereosoopic  effect,  but  an  essentially  different  mode  of  dis- 
aimiluity  between  the  two  pictures."  '  In  the  mlcrosot^ 
tlnre  Is  no  perspective  Ibreshortening;  There  is  no  differ 
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I  In  the  oatUiie  of  an  ot^eetlvs  vtomd  nnd«r  the  mlero- 
MOpe  hr  ma  «xial  orhytn  oUiqne  paiwU.  Then  It  tbajij 
•  UtemI  dlff^aeement  of  the  inuge— an  Mittrely  dlfl^ot 
pheaomenon  to  that  which  ooonrs  lo  non-microBOopic  vision. 
Thos,  whilst  the  mode  of  formation  of  disBimilnr  pictures 
in  the  binocular  microscope  Is  different  from  the  prodac- 
tion  of  ordinary  stereosoopie  piotores,  the  btala  meohaclsm 
by  which  they  are  so  fhsed  as  to  give  rise  to  sanaatioDS  of 
*  soUdi^,  depth,  and  perspectire  is  the  same.     .  (J.  o.  K.) 

STEREOTYPE.  See  Ttpographt. 

STERLING,  a  city  of  the  United  Sutes,  in  White- 
nde  oount^,  DliDois,  on  Rook  IUtot  (a  tributary  of 
the  Miaawappi),  110  milea  weet  of  Chicago.  Mun^ 
on  aoeoODt  of  the  abondant  water-power  prodnoed  hy 
the  natural  rapids  of  the  riTer  uid  a  dam  1100  fbet 
long,  it  has  berame  the  seat  of  the  most  varied  manu- 
factorinf  industry.  An  artesiau  well  1000  feet  deep, 
diaehaiguiK  18,000  gallons  per  hour,  oontribates  to  the 
water-supply  of  the  town.  The  population  was  5312 
in  1870  and  5087  in  1880.  Stexlittgwas  laid  out  in  1836 
and  inoorporated  in  1857. 

STERLING,  John  (1806-1844),  author,  was  de- 
scended from  a  family  of  Soottish  origin  which  had 
srttled  in  Ireland  about  the  Cromweliian  period.  His 
father,  Edward  Sterling,  born  at  Waterford  27th  Feb- 
rua^,  1773,  had  been  called  to  the  Irish  bar,  but* 
having  fought  as  a  militia  captain  at  Vinegar  Hill, 
aftermfds  voltrnteered  with  his  company  into  the  line. 
On  the  Ineaking  of  his  regiment  he  went  to  Soot- 
land,  and  took  to  ftrming  at  Kamee  Castle  in  Bute, 
where  John,  the  second  son,  was  bom  20th  JqIv,  1806. 
In  1810  the  family  removed  to  Llanblethian,  Glamor- 
nnshire,  and  during  his  residence  there  Edward  Ster^ 
Gng,  under  the  signature  of  '^Vetus,"  contributed  a 
number  of  letters  to  the  JKnuM^  which  were  reprinted 
in  1812,  and  a  second  series  in  1814.  In  the  latter 
year  he  removed  to  Paris,  but,  the  escape  of  Napoleon 
from  Elba  in  1815  oompelling  him  to  return  to  Eng- 
landj  he  took  up  his  permanent  residence  in  London, 
obtamiog  a  connection  with  the  Timea  newspaper,  and 
ultimateiv  being  promoted  editor.  Garlyle,  who  allows 
him  the  dubious  credit  of  beio^  one  of  the  best  of  news- 
paper cAitorSj  represeDts  him '  as  maniftsting  "  a 
Aorough^  Irish  rorm  of  character,  fire  and  rervor, 
Titalily  of  all  kinds  in  genial  abundance,  bat  in  a  much 
more  loquacious,  ostentatiouB,  much  louder  style  than 
is  freely  {wtronised  on  this  side  of  the  Channd.'*  His 
fiery,  emphatic,  and  oracular  mode  of  miting  conferred 
those  characteristics  on  the  Timet  which  woe  recog- 
nised in  the  sobriquet  of  the  "  Thunderer."  The  fti- 
qnent  changes  of  the  family  residence  during  the  early 
years  of  young  Steriiug  rendered  his  education  some- 
what desultory,  but  on  the  settlement  in  London  it 
became  more  sj^mattc.  After  stud^ng  for  one  year 
at  the  university  of  Glasgow,  he  in  1824  entered 
TVinity  College,  Cambridge,  where  ho  had  for  tutor 
Julius  Charl^  Hare.  At  Cambridge  he  did  not  dis- 
tingnish  himself  except  in  the  debates  of  the  union, 
where  "nonet"  it  was  related,  "ever  came  near  him 
exoept  the  late  Charles  Bnller."  He  removed  to 
Trinity  Hall  with  the  intention  of  graduating  in  law, 
but  len  the  university  without  taking  a  de^jpee.  Dur- 
ing the  next  four  years  he  resided  chtefiy  in  London, 
emplt^ng  himself  actively  in  literature.  Along  with 
Frederick  Maurice  he  purchased  the  Atkenceum  from 
J.  Silk  Buckingham,  but  the  enterprise  was  not  a 
peeaniary  success.    Throueh  Maurioe  he  became  an 

assiduous  pilgrim "  to  the  shrine  of  Coleridge  at 
Hampstead.^  He  also  formed  an  intimacy  with  the 
Spanish  revolutionist  General  Torpjos,  in  whose  un- 
fortunate expedition  he  took  an  active  interest.  Shortly 
after  his  marriage  in  1830,  symptoms  of  pulmonary 
disease  induced  oim  to  take  np  his  residence  in  the 
island  of  St  Vincent,  where  he  had  inherited  some 
tnroperty,  bnt  after  fifteen  months  he  returned  to  Eng- 
land. After  spending  some  Ume  on  the  Continent  he 
found  his  health  so  much  re-established  Uiat  in  June, 

s  [Hlghtsf.  See  toL  tL  p.  128,  and  vol.  xl.  p.  738.— Ail  Bd.] 


1834,  he  accepted  a  ouney  at  Hantmonoeanx,  where 
his  old  tutor  Julius  Hare  was  vicar.  Acting  on  the 
advice  of  his  physician  he  reogned  his  cleri<»l  duties 
in  the  following  February,  bnt  aooording  to  Carifle 
ill-health  was  only  the  external  occasion  of  his  resig- 
nation, the  primary  cause  being  a  partly  unconsdous 
divergence  from  the  opinions  of  the  church.  Be  this 
as  it  may,  the  threatemng  progress  of  the  insidioiu 
disease  underwhich  he  labored  soon  rendered  "  ^blio 
life  in  any  professional  form  *'  quite  impossible.  There 
remained  to  him  the  "resource  of  the  pen,"  but,  hav- 
ing to  "live  all  the  rest  of  his  days  as  in  continual 
fight  fw  his veiy  existence,"  his  hteraiy  achievementa 
were  necessarily  ira^entaiy,  and  cannot  be  regarded 
as  a  criterion  of  his  capabilities.  He  published  in 
1833  Arthur  Coninpdw,  a  novel,  which  attracted 
little  attention,  and  his  Fdems  (1839),  the  JElectum,  a 
Poem  (184I)jind  Strafford,  a  tragedy,  were  not  more 
BuooessfiiL  He  had,  however,  estabhshed  a  connec- 
tion with  Blacktoood'i  Magaziiui,  to  which  he  con- 
tributed a  variety  of  papers  and  several  tales,  which 
gave  promise  that  under  more  favoraUe  conditions  he 
might  have  "  achieved  greatness."  He  died  at-Voit- 
nor  18tfa  September,  1844.  His  father  survived  him 
tiU  1847.  , 

Sterlings  papers  were  entnuted  fo  the  joint  care  of 
Thomas  Carlyle  and  Archdeacon  Hare,  and  it  was  agreed 
that  the  selection  of  his  writiogs  for  publication  and  the 
preparation  of  a  memoir  shoald  be  undertaken  by  tiie  latter. 
Aaqyt  mA  IWm,  by  John  Sterling,  collected  and  edited, 
with  a  memoir  of  bis  life,  by  Jnllus  Charles  Hare,  appeared 
therefore  in  1848  in  two  volamee.  So  dissatisfled  was 
Garlyle  with  the  memoir,  chiefly  becaiise  it  unduly  magni- 
fied the  ecclesiastical  side  of  Sterling's  lif^  that  he  resolved 
to  give  bis  own  "  testimony  "about  bis  Mend, and  "reoord 
clearly "  what  bis  "  knowledge  of  him  was."  His  vivid 
portraitnre  of  Sterling  in  the  Lift  which  appeared  in  1851 
has  perpetuated  the  memory  of  Sterling  alter  his  writings 
have  ceased  to  be  of  Interest  on  their  own  account. 

STEBNBEBQ,  a  manufacturing  town  in  MoraTia. 
Austria,  is  situated  9  miles  to  the  north  of  Olmiita  and 
47  miles  to  the  northeast  of  Brtinn.  It  is  the  chief 
seat  of  the  Moravian  cotton  industry,  and  it  also  carries 
on  the  manufacture  of  linen,  stockings,  liquors^  snnr, 
and  bricks.  Its  six  suburbs  and  the_  surrounding  dis- 
tricts are  also  engaged  in  the  textile  industry.  Fruit, 
especially  chemes,  and  tobaoco  are  grown  in  the 
neighborhood.  The  population  in  1880  was  14,243. 
Sternberg  is  said  to  have  grown  up  under  the  shiBlter 
of  a  castle  founded  by  Yaroslaff  of  Stembe^  on  the 
site  of  his  victory  oy&c  the  Mongols  in  1241. 

STERNE,  Ladrsnob  (1713-1768),  one  of  the 
greatest  £n^h  humorists,  was  the  aon  of  an  Eng- 
lish officer,  and  great-grandson  of  an  archbishop  of 
York.  Nesjly  all  our  imbrmaUon  about  the  first  ^t^- 
six  years  of  his  life  before  he  became  famous  as  the 
author  of  Trittram  Shandy  is  derived  from  a  short 
memoir  jotted  down  by  himself  for  the  use  of  his 
daughter.  It  gives  nothing  but  the  barest  flwta,  ex- 
cepting three  anecdotes  about  his  infancy,  his  school- 
davB,  and  his  marriage.  The  date  of  his  birth  ooin- 
ddes  with  the  close  <h  the  Marlborough  wars.  He  was 
bom  at  Clonmel,  Ireland,  on  November  24,  1713,  a 
few  days  after  the  arrival  of  his  father's  regiment  from 
Dunkirk.  The  regiment  was  then  disbanded,  but  very 
soon  afler  re-established,  and  for  ten  years  the  boy  and 
his  mother  moved  from  place  to  place  adfter  the  re^- 
ment,  ftom  Enf^d  to  Ireland,  and  ttom  one  part  of 
Ireland  to  another.  The  fioniliarity  Uins  acquired  with 
mtUtaiv  life  and  diaracter  stood  Sterne  in  good  stead 
when  he  drew  the  portraits  of  Unde  Toby  and  Cor- 
poral Trim,  and  the  influence  of  the  excitements, 
shifU,  and  hardships  of  this  life  of  vagabond  j^enlility 
also  be  traced  in  his  own  character.  To  its  hard- 
ening effect  we  ma^  fairly  refer  some  part  of  his  later 
reckless  defiance  of^olerical  proprieties  and  comical  per- 
astenoe  in  self-conscnons  eooentriaty.  After  ten  years 
of  wandering,  he  was  fixed  for  eight  or  nine  yean  at  a 
school  near  Halifax  in  Yorkshire.   Hiq.  father  died 
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-when  he  waa  in  his  eighteenth  year,  and  he  was  in- 
dehted  for  his  oniverait^  education  to  one  of  the  mem- 
bers of  hifl  father's  fiunily.  His  neat-grandfather  the 
archbishop  had  been  master  of  Jesns  College,  Cam- 
bridge, and  to  Jesus  College  he  was  sent  in  1732.  He 
was  admitted  to  a  sisarBhip  in  July,  1733,  and  took  his 
B.A.  degree  in  1736.  One  of  hia  unoles  was  a  promi- 
nent church  lUgnitaiy  in  Yorkshire.  Yonns  Sterne 
tookwdera,  and  through  hiBinflaence  obtained  in  1738 
the  livinf;  of  Sutton,  some  8  milra  north  of  York.  On 
his  marriage  three  years  afterwards  he  was  presented 
-to  the  neignborinff  living  of  Stillington,  and  did  duty 
at  both  places.    He  was  also  a  prebendary  of  Yoik. 

3utton  was  Sterne's  residence  for  twenty  uneventful 
years — years  at  least  oonoeming  which  hia  biography 
IS  silent.  The  only  ascertained  fact  of  consequence  is 
that  he  kept  up  an  intimacy  which  bad  begun  at  Cam- 
bridge with  Jonn  Hall  Stevenson,  a  witty  and  accom- 
plished epicurean,  owner  of  Skelton  Castle  in  the 
IJlevelaad  district  of  Yorkshire.  Skelton  Castle  is 
oeazlv  40  miles  from  Sutton,  but  Sterne,  in  spite  of  his 
■doable  duties,  seems  to  have  been  a  freqnent  visitor 
then,  and  to  have  found  in  his  not  too  strailrUoed 
friena  a  highly  congenial  companion.  Stevenson's 
various  occasional  aulies  in  verse  and  prose— his 
tablet  for  Gtotm.  Cfentlemen,  his  Orea^  Tide$,  and 
his  numerous  ski^  at  the  political  (wponenta  of 
Wilkes,  among  whose  "macaronies"  he  numbered 
himself, — were  collected  after  his  death,  and  it  is  im- 
possible to  read  them  without  being  struck  with  their 
close  family  resemblance  in  spirit  and  turn  of  thought 
to  Sterne's  work,  inferior  as  tnev  are  in  literary  genius. 
Without  Stevenson  Sterne  would  probably  have  been 
a  more  decorous  parish  priest,  but  he  would  probably 
never  have  written  Tristram  Shaiufy  or  left  any  other 
memorial  of  his  singular  genius.  The  two  friends 
began  to  publish  late  in  life  and  in  the  same  year 
The  first  two  volumes  of  Tratram  Shan^  were  issued 
on  the  Ist  of  Jannaiy,  1760,  and  at  once  made  a  sen- 
sation. York  was  scandalized  at  its  clergyman's  in- 
decency and  indignant  at  his  caricature  of  a  local 
physician ;  London  was  charmed  with  his  audacity, 
wit,  and  graphic  unconventional  power.  He  went  to 
London  early  in  the  year  to  eiy'oy  his  triumph,  and 
found  himself  at  once  a  personage  in  society, — was 
called  upon  and  invited  out  by  lion-huntera,  was  taken 
Jto  Windsor  by  Lord  Rockingnam,  and  laA  the  hwor 
of  supping  with  the  duke  of  York. 

For  the  last  eight  years  of  his  life  afler  this  sudden 
leap  out  of  obscurity  we  have  a  faithful  record  of 
Sterne's  feelings  and  movements  in  letters  to  various 
persons,  published  after  his  death  by  his  daughter. 
At  the  end  of  the  famous  Sermon  on  Oonscience  in 
vol.  ii.  of  TVutram  he  had  inrimated  that,  if  this 
sample  of  Yorick's  pulpit  eloauence  was  liked,  *  ^  there 
«re  now  in  the  possesuon  or  the  Shandy  fiunily  as 
many  as  will  make  a  handsome  volume  at  the  wond's 
service — and  much  good  may  they  do  it."  Ai^oord- 
ingly,  when  a  seconcTedition  of  the  first  instalment  of 
Tristram  was  called  for  in  three  months,  two  volumes 
of  Sermons  by  Yorick  were  announced-  Although 
they  had  little  or  none  of  the  eccentricity  of  the 
history,  they  proved  almost  as  popular.  Sterne's 
clerical  character  was  far  from  being  universally  injured 
by  his  indecorous  freaks  as  a  hnmorist :  Lord  Faul- 
conberg  presented  the  author  of  Tristram  Shandy 
with  the  living  of  Coxwold.  To  this  new  residence 
he  went  in  high  spirita  with  his  success,  "ftdly  de- 
termined to  write  as  bard  as  could  be,"  senng  no 
reason  why  he  should  not  give  the  public  two  volumes 
of  Shandyism  every  year  and  why  this  should  not  go 
on  for  forty  yeare.  By  the  beginning  of  August  he 
had  another  volume  written,  and  was  "so  delighted 
with  Uncle  Toby's  imaginary  character  that  he  was 
become  an  enthusiast."  The  author's  delight  in  this 
wonderful  creation  was  not  misleading;  it  has  been 
fully  shared  by  every  generation  of  readers .  since. 
For  two  years  in  succession  Sterne  kept  his  bargain 


with  himself  to  prodnoe  two  volumes  a  year.  Yob. 
iil  and  iv.  appeared  in  December,  1760;  vole.  v.  and 
vi  in  January,  1762.   But  his  sanguine  ho|)e8  of 
continuing  at  this  rate  were  frustrated  by  iU-ketldi. 
He  was  ordered  to  the  south  of  France ;  it  wrb  tvo 
years  and  a  half  before  he  returned ;  and  he  ctme 
oadc  with  very  little  accession  of  stoength.  His  re- 
ception    literary  circles  in  France  was  very  flatterinK 
He  waa  overioyea  with  it.    "  'Tis  com»i€  d  iomfret, 
he  wrote  to  Garrick  from  Paris  ;  "  I  have  just  now  a' 
fortnight's  dinners  and  suppers  upon  my  hands." 
And  again,  "  Be  it  known  I  Shandy  it  away  fifly  times 
more  than  I  was  ever  wont — talk  more  nonsense  than 
ever  you  heard  me  talk  in  ^our  days,  and  to  aU  sorts 
of  people."   Through  all  his  pleasant  experiences  of 
French  society,  and  through  the  fits  of  dangerous  ill- 
ness by  which  they  were  diverufied,  he  continued  to 
build  up  his  history  of  the  Shandy  family,  bat  the 
work  did  not  progress  as  rapidly  as  it  had  aon&  Not 
till  January,  1765,  was  he  ready  with  the  fburUi  in- 
stalment or  two  volumes :  and  one  <^  them,  voL  vii., 
leaving  the  Shandy  family  for  a  time,  gave  a  Uve^ 
sketch  of  the  writer's  own  travels  to  the  south  w 
France  in  search  of  health.   This  was  a  digre»on  of 
a  new  kind,  if  anything  can  be  called  a  digression  in  a 
work  the  plan  of  which  is  to  fly  off  at  a  tangent  vben- 
ever  and  wherever  the  writer's  whim  tempts  him. 
In  the  ^xbK,  volume,  anticipatdng  an  obvious  complaint, 
he  had  protested  Ewainst  digressions  that  left  the  mun 
work  to  stand  suil,  and  had  boasted — not  without 
justice  in  a  Shandean  sense — that  he  had  recoadled 
digressive  motion  with  progressive.    But  in  vol.  ril 
the  work  is  allowed  to  stand  sUll  while  the  writer  is 
being  transported  from  Shandy  Hall  to  Langnedoc. 
The  only  progress  we  make  is  in  the  illustration  of  the 
buoyant  aod  joyous  temper  of  Tristram  himself,  who, 
after  all,  is  a  member  of  the  Shandy  family,  and  to 
whom  was  due  a  volume  for  the  elucidation  of  his 
diaracter.   Vol.  riii.  begins  the  long-promised  story 
of  Unde  Toby's  amours  with  the  widow  Wadmaa 
After  seeing  to  the  publication  of  this  instalment  of 
TVwfmm  and  of  another  set  of  sermons, — more  pro- 
nouncedly Shandean  in  their  eccentricity, — ^he  quitted 
England  again  in  the  summer  of  1765,  and  travelled 
in  Italy  as  far  as  Naples.    The  ninth  and  last  aod 
shortest  volume  of  Tristram,  concluding  the  episode 
of  Toby  Shandy's  amours,  appeared  in  1767.  This 
despatened,  Sterne  turned  to  a  new  project,  which  had 
prorably  been  suggested  by  the  ease  and  freedom  with 
which  he  had  moved  through  the  Unveiling  volume  ia 
Tristram.   The  Smthnental  Journ^  thrmigh  fhrno 
and  Jtaly  was  intended  to  be  a  long  work :  ttie  nhui 
admitted  of  any  length  Uiat  the  author  chose,  hot, 
after  seeing  the  first  two  volumes  through  the  presB 
in  the  early  months  of  1768,  Sterne's  strength  failed 
him,  and  he  died  in  his  London  lodging  on  the  18th 
of  March,  three  weeks  after  the  pubJication.  The 
loneliness  of  his  end  has  often  been  commented  on ;  it 
was  probably  due  to  its  unexpectedness.    He  had 
pulled  through  so  many  sharp  attacks  of  his  "vile 
influenza"  and  other  lung  disorders  that  he  hewa  to 
be  seriously  alarmed  only  three  days  before  his  death. 

Sterne's  character  defies  analysis  in  brief  space.  It  is 
too  subtle  and  individual  to  be  conveyed  in  general  tenns. 
For  comments  upon  him  firom  points  of  view  more 
or  less  diverse  the  reader  maqr  be  referred  to  Thacke- 
ray's HimoristSy  Prof.  Masaon'a  Ibtdtsts^  and  Hfr. 
H.  D.  Traill's  sketch  in  the  ' '  Bnclisb  Men  of  Letten" 
series.  The  fullest  biogn^>hy  is  Mr.  Per^  FlUgerald'a 
But  the  reader  who  cares  to  have  an  opinion  aboat 
Sterne  shoidd  hesitate  till  he  has  read  and  re-read  in 
various  moods  considerable  portions  of  Sterne's  own 
writing.  This  writing  is  so  singularly  frank  and  on- 
conventional  that  its  drift  is  not  at  onoe  apparent  to 
the  literary  student.  The  indefensible  indebeni^  and 
overstrained  sentimentality  are  on  the  surface ;  bat 
after  a  time  every  repellent  defect  is  forgotten  in  the 
enjoyment  of  the  exquisite  literary  art    In  the  da* 
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lineatioa  of  character  by  graphically  significant  speech 
and  action,  iotroduoed  at  unexpected  turns,  left  with 
happy,  audacity  to  point  their  own  meaning,  and  point- 
ing It  with  a  force  that  the  dullest  cannot  but  under- 
stand, he  takes  rank  with  the  very  greatest  masters. 
In  Tony  Shandy  he  has  drawn  a  character  universally 
lovable  and  admirabje  ;  but  Walter  Shandy  is  almost 
greater  as  an  artistic  triumph,  considering  the  diffi- 

,  oulty  of  the  achievement.  Dr.  Ferriar^  in  his  lUuttra- 
tum»  of  Sterne  (published  in  1812),  pomted  out  several 
unacknowledged  plagiarisms  from  Rabelais,  Barton, 
and  others ;  but  it  ts  only  fair  to  the  critic  to  say  that 
he  was  fully  aware  that  they  were  only  plagiarisms  of 
material,  and  do  not  detract  in  the  slightest  from 
Sterne's  reputation  as  one  of  the  greatest  of  literary 
artists.  (W.  M.) 

STESICHORUS  of  Himera,  a  very  famous  lyric 
poet,  lived  between  630  and  550  B.c.  His  name  was 
originally  Tisias^  if  we  may  trust  Suidas,  but  it  was 
changed  to  Stesichorus  on  account  of  his  eminence  in 
choral  poetry.  He  was  famed  in  antiquity  for  the 
ricbne^  and  splendor  of  his  imagination  and  his  style, 
although  Quintilian  censures  his  redundancy  and  Her- 
mogenes  remarks  on  the  excessive  sweetness  that  re- 
sults from  his  abundant  use  of  epithets.  We  are  told 
that  he  warned  his  fellow-citizens  against  Phalaris, 
whom  they  had  chosen  as  their  general,  by  relating  to 
them  the  well-kn6wn  fable  of  the  horse  and  the  stag. 
The  story  that  he  was  struck  blind  for  slandering 
Helen  in  a  poem,  and  afterwards  recovered  his 
sight  when  he  had  sung  a  recantation,  is  told 
first  by  Plato,  and  afterwards,  with  many  addi- 
tions, by  Pausanias  and  others.  We  possess 
some  fragments  of  the  former  poem,  censuring 
the  daughters  of  Tyndareus,  who  "  wed  two, 
nay  three  husbands,  and  leave  their  lords  "JFr. 
26),  and  three  lines  from  the  palinode,  "This 
is  no  true  tale,  nor  yet  wentest  thou  in  the 
strong  benched  ships,  or  earnest  to  the  tower 
of  Troy"  (Fr.  32).  It  seems  probable  that 
Stesichorus  did  really  write  his  recantation  in 
consequence  of  a  dream  which  he  had  soon 
after  composing  his  poem  on  Helen ;  and  his 
is  not  the  only  case  in  literature  where  an  appar- 
ently miraculous  cure  is  said  to  have  followed 
some  such  act  of  atonement  We  possess  about 
thirty  fragments  of  his  poems,  not  counting 
single  words,  preserved  in  Athenseus  and  else- 
where. None  of  them  is  longer  than  six  lines. 
They  are  written  in  the  Doric  dialect,  with  epic 
licenses  and. occasional  ^olisms ;  the  metre  is 
dactyl  ico-trochaic.  Brief  as  they  are,  the^ 
show  us  what  Longinus  meant  by  calling  Stesi- 
chorus "most  like  Homer"  ;  they  ane  full  of 
epic  grandeur,  and  have  a  stately  sublimity 
that  reminds  us  of  Pindar.  Stesichorus  indeed 
made  a  new  departure  by  using  Ivric  poetry 
to  celebrate  gods  and  heroes  rather  than  human 
feelings  and  passions:  this  is  what  Quintilian 
means  by  saying  that  he  "  sustained  the  burden 
of  epic  poetry  with  the  lyre."  Several  of  his 
poems  sung  of  the  adventures  of  Heracles; 
one  dealt  with  the  siege  of  Thebes,  another 
with  the  sack  of  Troy.  The  last — to  which 
the  Tabvia  Iltaca  (see  Otto  Jahn's  Griechiiche 
BUderchroniken^  ed.  A.  Michaelis)  is  a  sort 
of  commentary — possesses  an  interest  for  us  as 

.  the  first  poem  in  which  occurred  that  form  of  the  story 
of  iEneas's  flight  to  which  Virgil  afterwards  gave  cur- 
rency in  his  jEaeid.  Stesichorus  also  completed  the 
ehonl  ode  by  adding  to  the  strophe  and  antistrophe  the 
epode ;  and  not  to  know  "  Stesichorus's  three  passed 
in  to  a  proverbial  expression  for  unpardonable  ignorance. 

Bergk,  Poetm  Lgnci  GrKd,  vol.  iii.  pp.  205-234,  Leipaic,  1882. 

STETHOSCOPE.   See  Auscultation. 
STETTIN,  the  chief  town  of  Pomerania,  and  the 
leading  seaport  in  Prussia,  is  situated  on  the  Oder,  17 


miles  to  the  south  of  the  Stottiner  Haff  and  30  miles 
from  the  Baltic  Sea.  The  main  part  of  the  town 
occupies  a  billy  site  on  the  left  bank  of  the  river,  and 
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bridges  (including  a  massive 
e)  with  the  suburbs  of  Lastadie 
&om  Icutadmm,   ^'burden,")  and 
an  island  formed  by  the  Pamitz 
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and  Dunzig,  which  here  diverge  from  the  Oder  to 
Dammsche-See.  Until  1874  Stottin  was  closely  girdled 
by  very  extensive  and  strong  fortifications,  which  pre- 
vented the  expansion  of  the  town  proper,  but  the  steady 
growth  of  its  commerce  and  manufactures  encouraged 
the  foundation  of  numerous  industrial  suburbs  beyond 
the  line  of  defence.  Some  of  these  are  themselves 
"  towns,"  as  Grabow;  with  13,672  inhabitants  in  1880, 
and  Bredow  with  11 ,255  inhabitants  ;  but  all  combine 
with  Stettin  to  form  one  industrial  and  commercial 
centre.    Since  the  removal  of  the  fortifications  their 
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site  bas  began  to  be  biult  apOD.  Apixt  from  ite  oom- 1 
meroe,  Stettin  is  a  oompaiadrely  uiuDterestiiig  dty. ' 
Hie  «inrob  of  Sts.  Peter  and  Pam,  origioaUy  founded  ^ 
in  1124  and  restoied  in  181&-17,  waa  the  earliest  i 
Christiatt  dnuch  in  Pomerania.  St  James's  ebnrdi,  f 
dating  fiom  tbe  13tli  and  the  two  fbUowing  oeotories, ' 
is  lemaikatde^ike  serend  other  Pomeranian  chnrdieB, ! 
fiir  its  siae.  The  <^d  palace,  now  oocapied  by  Gorem- 1 
meat  offices,  is  a  mge  unattractive  edifice,  scaroetr ' 
puG^fux  tbe  boast  of  an  old  writer  that  it  did  not  yield 
m  magunceoce  even  to  the  palaces  of  Italy.  Among  the ; 
more  modem  steocttues  are  the  theatre  and  the  new  ' 
town-house,  snperseding  an  earlier  one  of  1245. 
Statues  of  Frederick  the  Great  and  of  Frederick  , 
William  III.  adorn  one  of  the  five  open  sqiiaFee  of : 
the  old  town.  As  a  prosperous  commercial  town  i 
Stettin  has  numeroos  educaUonal,  benevolent,  and  i 
stneotific  institudouB.  ,  j 

The  manufactures  are  ver^  important :  many  of  the  ! 
largest  &ctories  are  in  Uie  neidiboring  villages,  beyond ; 
Stettin  proper.  The  sbipbuilaing  yards  (among  which  j 
that  of  the  Vulcan  Company  deserves  mentira)  have  i 
comparatively  reoently  attained  some  repntaUon  for; 
their  iron-elads  and  war- vessels.   Machinery,  cement,  i 
ohemieala,  and  soap  are  produced  in  large  quantities, ! 
and  there  are  also  large  sugar-refineries,  besides  a  vsst 
miscellany  of  other  smaller  tndustrisj  establishments. 
The  trade  of  Stettin  is  very  flourishing.    More  than 
uiy  other  harbor  it  may  be  regarded  as  the  ^rt  of  , 
Beriin,  from  which  it  is  93  miles  northeast  by  railway ;  | 
and  a  larger  number  of  vessels  ent^r  and  clear  at 
Stettin  than  at  any  other  Gkrman  port  except  Ham- 
burx  and  Bremerbaven.    Swinzmotide  (g.v.)  serves 
as  its  fore-port.   The  forest  and  river  scenery  of  the 
neighborhood  of  Stettin  is  piotareaque,  but  the  low 
levd  and  swampy  nature  of  tbe  scnl  remiar  the  climate 
Mesk  and  nnhmlthy.   In  1886  the  population  was 
90,475;  in  1880  it  was  91,756,  of  whom  85,727  were 
Protestants,  3112  Roman  Gatholios,  and  2388  Jews. 

In  1886  3809  ocean  veaMls  (W07  steunen)  and  1966  ooast- 
tog  and  liTflT  craft,  beelde  10,038  Oder  barges,  entered  the 
port.  Zn  1885  Stettin  posBoMed  (besides  a  larse  number  of 
river  <;raft)  a  fleet  of  127  sea-goiag  shipe,  witk  a  burden  of 
47,066  tons,  of  which  96,754  tons  were  distributed  in  68 
■teamera  Tbe  ebiat  exports  an  grain,  qiirits,  and  wood ; 
the  chief  imports  petroleom,  train-oil,  wine,  and  herrings. 
The  annual  value  of  the  former  is  about  £7,500,000 
[$36,460,000]  and  of  the  latter  about  £0,000^000  [taOtieO^OOO]. 

Stettin  is  said  to  have  existed  asaWendlsh  flshilii|-vHIage 
BS  early  as  830  a.d.,  and  It  appears  as  Stedyn  In  the  time 
of  the  Bason  emperors.  From  the  12th  century  it  was  the 
seat  of  the  dukes  of  Pomerania.  who  became  extinct  in 
1037.  Pwing  then  to  Sweden,  it  remained  united  with 
that  kingdom  ftnr  eighiy-thxeey  aan,  with  one  brief  Interval, 
bat  in  1780  it  ms  ceded  to  Fniaila.  Oustavns  Adolphns 
undertook  to  improve  its  fortifications  in  1630,  but  Frederick 
the  Great  was  the  flnt  to  convert  it  Into  a  strong  modem 
fntreaL  From  1806  tiU  1813  it  was  held  by  the  French,  to 
whom  it  was  snrTendared  without  a  blow.  Known  even  in 
the  12th  oentnry  as  Hie  leading  trading-town  on  the  Oder, 
Stettin  entered  theHanseatic  League  in  13O0.  The  devel- 
opment of  its  trade  In  modem  times  dates  chiefly  trom  the 
deepening  and  protection  of  the  Swine  in  the  former  half 
of  last  century.   See  Odkb. 

.  STEUART,  Sir  James  Denham  (1713-1780), 
Babt.,  author  of  An  Inquiry  into  ihe  Principiet  of 
PoUtical  Econtmy  (see  Political  Eoonout,  vol.  xix. 
p.  378),  was  tbe  only  son  of  Sir  James  Steuart,  soliator- 
general  for  Scotland  under  Queen  Anne  and  George  I. , 
and  was  bom  at  Edinburgh  on  Ootobw  21,  1712. 
After  passing  through  the  univerrity  of  Edinbm^h  he 
was  admitted  to  the  ScotUsfa  bar  at  the  age  of  twenty- 
four.  He  then  spent  some  :^6ars  on  the  Continent, 
and  while  in  Rome  entered  into  relations  with  tbe 
Pretender.  He  was  in  Edinburgh  in  1745,  and  so 
oom  promised  himself  that  after  the  battle  of  Oulloden 
he  found  it  necessary  to  return  to  the  Continent,  where 
he  remsined  until  1768.  It  was  not  indeed  until  1771 
he  was  fully  pardoned  for  any  com^litnty  he  may  have 
had  in  the  rebellion.  He  died  at  his  fiumily  seat,  Colt- 
ness,  in  Lanarkshue,  on  November  26, 1780. 


The  Wmb^  Aiifioai,  iUl^fkgue^  md  Cknmolaffietl,  tftU 

Amtedttat«f  0MAftaiar,i9hu  Bern,  e0»ml  air  JmrnetDaAm 
Bhmrt,  were  pobUshed  in  0  Tids.  8vo  in  ISOK.  Besides  the 
ht^uirji  (originaUy  upbUahed  in  2  vols.  «ia  in  1797),  they 
inunde :  A  Dimuiahtm  upon  tk«  Dodrimei  amd  PrimcifiUi «/ 
JToMy  tgmlUd  to  Oe  Oentam  Cbia  (X75B),J9oi^  ^  JSealiMiJ 
de  M.le  CkmaHer  J/inrim  mm-  PAndmme  ChnMetogie  d«»  Onct 
Uto,  Frankfbrt-on-the-Kain,  1757),  Hie  PrimafUi  of  Mmteg 
applied  to  Ike  Pretent  SUOeef  Bemgdt,  pabliahed  at  the  reqont 
of  the  East  India  Company  (4to,  1773),  A  Duatrtaliom  Mtkt 
Poticg  of  Onm  (1783),  PUm  for  Jn/rMbUMf  UmfmrmHj  n 
Wei^  and  Ueamav  within.  Oe  Limita  of  the  Brityi  Empire 
(1790),  OAserrottoM  on  Beattie's  Euaf  on  Tntk,  A  DimriMr 
turn  conMrmng  the  Motive  of  OMienee  to  ike  Law  of  God,  ud 
other  treatises. 

STEUBENVILLE,  a  city  of  the  United  States, 
county  seat  of  Jeffersoli  county,  Ohio,  lies  43  miles 
west  of  Pittsburgh,  oo  the  west  bank  of  the  Ohio 
river,  here  a  third  of  a  mile  wide  and  crossed  a 
nulwa^  bridge.  Built  above  a  productive  ooalfiad. 
and  with  an  abundant  supply  of  natural  gas  f<Hr  fuel 

{)urpo8ee,  Steubenville  has  naturally  become  a  mann- 
actoring  centre  ([foundries^  rolUng-milb,  nuland  glaas 
factories,  potteries,  maehine-shopa,  floor-nulls,  ete.), 
and  as  the  surroun^ng  distiiot  is  a  ejood  faimiDg, 
wool-growing,  and  stock-rainpp  oonntiT  it  is  the  seat 
of  considerable  commercial  activity.  The  court-boose 
is  a  particularly  fine  building.  In  1870  the  population 
was  8107,  in  1880  12,093.  SteubenviUe.  so  called 
after  Baron  Steuben,  one  of  Washington's  genenh, 
grew  up  round  a  fort  erected  in  1 787.  It  became  a 
city  in  1851. 

STEVENS,  Alkhkd.  See  Sculptoek,  toL  ixL 
p.  588. 

STEVENS,  THADDEns  (1792-1868),  was  bom  at 
Peaeham,  Vermont,  U.S.,  April  4,  1792,  graduated 
at  Dartmouth  College  in  1814,  and  then  settled  in 
Pennsylvania.  He  soon  became  a  leading  lawya  of 
Lancaster,  I^l.  so  fu-  interested  in  politjcs  as  to  be 
elected  hy  the  Whig  par^  to  the  State  l^islature  for 
several  terms  and  to  the  federal  house  of  represenu- 
tives  1849-63.  When  the  mass  of  the  Northern  Whig 
party  went  into  the  new  Republican  party  he  went 
with  it,  and  returned  to  Washington  as  a  Republican 
representative  in  1859,  Just  before  the  outbreak  of 
Civil  War.  This  position  he  retained  until  his  death, 
just  outlasting  tbe  Civil  War  and  reconstruction. 
During  this  period  of  American  histoiv  he  was  one  of 
the  l^ing  characters.  Tbe  methoos  on  which  he 
proposed  to  conduct  tbe  war  were  always  drastic  :  the 
wholesale  confiscation  of  lands  in  the  seceding  States, 
the  disflianchisement  of  insurgent  oitjiens,  the  cmao- 
(spaUon  and  enfranchisement  of  the  n^roes,  all  fonpd 
in  bun  tlieir  earUest  and  warmest  advocate.  WhUe 
other  parties  and  leaders  were  oontiunally  shiftinK 
their  ground,  changing  their  theories  of  the  relj^wns 
of  the  Union  to  the  seceding  States  as  the  stra^^ 
grew  more  intense,  Stevens  was  oonsiBtMit  from  lM»in- 
ning  to  end.  The  almost  universal  theory  was  that 
the  war  was  prosjocuted  only  to  enforce  tbe  constitution ; 
it  was  therefore  inoambent  on  those  who  prosecuted  it 
to  obey  tbe  constitution  punctilionslvj  however  pas- 
zling  might  be  the  difficmUes  into  which  it  led  tbrai. 
Stevens,  on  the  contrary,  insisted  that  armed  reast- 
anoe  to  the  constitution  had  the  effect  of  suspending 
the  constitution  within  the  area  of  the  resistance ;  that 
the  success  of  tbe  resistance  would  show  whether  tbe 
suspension  was  to  be  temporary  or  permanoit ;  and 
that,  in  the  meantime,  those  who  resisted  the  oonstt 
tution  were  entitled  to  no  rights  under  it, — in  laot,  to 
no  rights  except  those  reserved  under  the  laws  of  war. 
This  was  too  radical  even  for  the  war  pu^I.  bat,  at 
the  end  of  the  war,  Stevens's  pronounced  anlUy  gave 
him  tbe  leadership  of  the  house  committee  on  recon- 
struction. Even  in  this  position,  he  never  obtained  a 
formal  endorsement  of  his  theory ;  but  the  practical 
mana^ment  of  reconstruction  shows  its  etarong  influ- 
ence m  many  featores  oUiwwise  inexplioafale.  He 
lived  to  take  a  leading  part  in  die  nnamwemfal  im- 
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peacbmeut  of  President  Johnson,  and  to  see  the  ad- 
miflsiou  of  the  first  instalment  of  rooonatructed  States, 
and  died  at  Washington.  August  11,  1868.^ 

'  Stevens's  life  has  been  written  ttom  a  ftiendlr  and  from 
a  hostile  point  of  liew, — the  former  In  the  Tolmne  entitled 
TMaddeuM  Stmau,  Coaaumer,  the  latter  in  Harris's  PoHtieal 

GmJKet  m  Ameriea. 

STEVENSON,  Bobeet  (1772-1850),  civil  engineer, 
vas  the  only  son  of  Alan  StevenBon,  paxtner  in  a  West 
Indian  house  id  Qlaa^w,  and  was  oorn  in  that  oity 
8th  Jane,  1772.    Hanng  tost  his  father  in  infanoy,  he 
removed  with  his  mother  to  Edinburgh.   Id  his  youth 
he  aamsted  his  atepfather,  Thomas  Smith,  in  his  light- 
house Bohemes,  and  at  the  e^rly  age  of  nineteen  was 
sent  to  superintend  the  erection  of  a  lighthouse  on 
Uie  island  of  Little  Cumbrae.    During  snooessive 
winters  he  attended  classes  at  Anderson's  College, 
Glasgow^  and  at  Edinburgh  University.   He  buo- 
oeeded  his  stepfather,  whose  daughter  he  married  in 
1799,  as  engineer  to  the  Board  of  Northern  I^bt- 
houses,  and  at  the  same  time  began  general  praotioe 
as  a  dvil  engineer.    Daring  his  period  of  offioe  from 
1797  to  1843,  be  designed  and  executed  no  fewer  than 
eighteen  lighthouses,  the  most  important  being  that 
on  Uie  BeD  Book,  begun  in  1807  and  completed  in 
1810,  in  which  he  improved  oonraderably  on  the  de- 
Mgns  of  Sme^n  for  the  Eddystone  lighthouse  (see 
lilOHTHOUSE,  vol.  xiv.  p.  621).   For  its  illumination 
he  introduoed  an  improved  apparatus;  he  was  ^so 
the  author  of  various  other  valuable  inventions  in 
ooonectbn  with  lighting,  including  the  intermittent 
and  flashing  lights,  and  the  mast  lantern  for  ships. 
In  his  general  practice  as  a  civil  engineer  he  was  em- 
ployed in  the  construction  of  manpr  county  roads,  in 
various  important  improvements  m  connection  with 
the  approaches  to  Edinburgh,  including  that  by  the 
Calton  Hill,  in  the  erection  of  slips  at  lerriee,  in  the 
construction  of  harbois,  docks,  and  breakwaters,  in 
the  improvement  of  river  and  canal  navigation,  and 
in  the  oonstrootion  of  several  important  bridges.  It 
waa  he  that  brought  into  notice  the  superiority  of 
malleable  iron  rods  for  railways  over  the  old  oast  iron, 
and  he  was  the  invenbiMr  of  the  movable  jib  and  fadanoe 
ounes.   It  waa  chiefly  through  his  interposition  that 
an  Admiralty  survey  was  established,  from  which  the 
Admiralty  sailing  directions'  for  the  coasts  of  Great 
Britain  and  Ireland  have  been  prepared.  Stevenson 
was  elected  a  fellow  of  the  Boyal  Sofflety  of  Edinburgh 
in  1815,  and  afterwards  became  a  member  of  the  Qw- 
logioal  and  Astronomical  Societies  of  London  and  the 
Wernerian  and  Antiqoanan  Societies  of  Scotland.  He 
published  an  account  of  the  Bell  Rook  lighthouse  in 
1824,  and  besides  contributing  important  articles  on 
en^necuring  suUeots  to  Brewster's  Edinburgh  Enof- 
elopaedia  and  the  EitcydoptBtlvi  Britannuxij  waa  the 
*  author  of  various  papers  read  before  the  sodeties  he 
waa  connected  with.   He  died  at  Edinbai«h,  12^ 
July,  1850. 

A  Ufs  «f  Robert  fltoMiuon,  by  bis  son  David  Stevenson,  ap- 
peared in  1878.  David  Stevensoa  (1815-86),  who  along  with 
Lia  brother  Alan  saccoeded  to  his  &ther's  bosinees,  was  the 
antluM'  of  a  SbttA  tf  th«  Chil  Ouiiuerbtg  of  Nwth  Awuriea 
{laSB,  repabllshed  in  "  Weale's  Series,"  1856),  JliirMe  ffmr- 

»  [Mr.  SteveM  practiced  law  In  Gettysbnrg  from  181S  to  ise, 
wtifeb  place  he  represented  five  times  in  the  PennsylTsnls  Honsa 
of  RepresentstlTes.  He  bey^  his  political  career  sb  an  sntl* 
Mason  with  Adams,  Wirt,  and  Seward.  The  cause  of  public 
•cboolfl  found  in  him  a  Tigotoos  and  miccesrftil  advocate,  tot  his 
flerrmiern'  averted  the  repeal  of  the  FennsTlvanla  school- laws 
in  188B,  aodbeumdallkesystemapon  the  iHstrict  of  Columbia. 
From  18S8  to  IS69  he  was  not  In  Congren,  but  tnm  that  time 
until  Ilia  death  he  was  leader  of  the  House  by  virtue  of  hla  position 
•t  tba  head  of  the  Wan  and  Ueans  Committee,  as  well  as  by  his 
bonesty  and  ability.  He,  more  than  any  other  man,  perceived 
the  raaotionarT  purposes  of  President  Johnson,  and  promptiv 
threw  himself  into  nnoompromislng  oooflict  with  him.  Lame 
from  In  Ikncv  and  compelled  to  work  nls  wav  up  thronah  adverse 


to  rmoe.  that  he  might  Ulnsttmte  in  his  death  the  principles  which 
b*  bad  advocated  thnnigh  a  long  lUb-eqaalltr  of  man  before 
bia  CrMte."— AM.  Ed.] 


eeytnir  (1B42),  Osao;  and  Biver  EHgituering  (1858;  2d  ed.  en- 
larged, 1872 :  3d  ed.  lS86),.siid  of  various  papers  read  before 
learned  societies. 

STEVINUS,  Simon  (154»-1620).    This  great 
mathematician  waa  bom  m  I54S  at  Bruges  (where 
the  Place  Simon  St«via  contains  his  statue  by  Eugen 
Simonis)  and  died  in  1620  at  The  Hague  or  in  Ley^^ 
Of  the  droumstanoes  of  his,  life  very  little  is  recorded; 
the  exact  day  of  his  lurth  and  the  day  and  place  of  his 
death  are  tdike  nnoertain.   It  is  biown  that  he  left  a 
widow  with  two  children  ;  and  one  or  two  hints  scat- 
tered throughout  his  works  inform  us  Uiat  he  began 
life  as  a  merchant's  derk  in  Antwerp,  that  be  traveOed 
in  Poland,  Denmark,  and  other  parts  of  northern  £u- 
r^)e,  and  that  he  waa  intimate  with  Prince  Maurice 
of^  Orange,  who  aaked  his  advice  on  many  oocamoDS, 
and  made  him  a  public  officer    at  first  director  of  the 
BO-oalled  *'  waterstaet,"  and  afterwards  quartermaster^ 
general    The  question  whether  Stevinus,  like  most 
of  the  rest  of  the  prince's  followers,  belonged  to  the 
Protestant  creed  hardly  admits  of  a  categoriod  answer. 
A  Catholic,  it  may  be  said,  would  never  in  those  times 
have  risen  to  so  high  a  position.   A  Cathotic  would 
perhaps  not  have  been  so  ready  as  Stevinus  to  deny 
the  Tiuue  of  all  authority,  whether  of  ui  Aristotle,  of 
an  Eudid.  or  of  a  VilruvinB.   A  Gatholio  oovid  not 
w^  have  boasted,  as  Stevinus  in  a  poUtioal  punphlet 
did,  that  he  had  always  been  in  harmony  with  the 
executive  power.   But  wainst  these  considerations  it 
might  be  urged  that  a  notestant  had  no  occasion  to 
boast  of  a  harmony  most  natural  to  Idm,  while  his 
further  remai^,  in  the  same  pamphlet,  to  the  effect 
that  a  state  church  is  indispensable,  and  that  £ho6e 
who  cannot  belong  to  it  on  conscientious  grounds 
ou^ht  to  leave  the  country  rather  than  show  any  oppo- 
sition to  its  rites,  seems  rather  to  indicate  the  crypto- 
Gatholio,  who  wishes  for  reasons  of  his  own  to  remain 
in  the  Netherlands.    The  same  conclusion  is  supported 
by  the  ascertained  &ct  that  Stevinus,  a  year  before  his 
death,  bequeathed  a  pious  legacy  to  the  oboroh  of 
Westkerke  in  ElandraVj  out  of  the  revenues  of  which 
masses  were  to  be  said.   But,  however  it  nuqr  be 
answered,  the  question  is  fortunately  of  Utde  impor- 
tanoe  to  us,  as  Stevinus  was  neither  a  politii»I  person- 
age nor  did  he  engage  in  religions  controversy.  He 
was  mainly,  as  abready  said,  a  great  mathematician, 
and  it  is  chiefly  in  this  quality  that  we  must  try  to  get 
acquainted  with  him.    His  claims  to  fame  are  most 
varied.    Some  of  them  appealed  strongly  to  the  men 
of  his  time,  but  many  were  such  as  could  not  well  be 
understood  by  most  of  his  contemporarias,  and  have 
found  due  acknowledgment  only  in  later  times. 

His  contemporaries  were  most  struck  by  his  inven- 
tion of  a  carnage  with  sails,  a  little  model  of  which 
was  preserved  at  Scheveningen  till  1802.  The  carriage 
itself  had  been  lost  k>n{[  before :  but  we  know  that 
about  the  yeftr  1600  Stevinus,  with  Prince  Manrioe  of 
Orange  and  twenty  uz-oth^  made  use  of  it  on  the 
sea-shore  between  Scheveningen  and  Petten,  that  it 
was  propelled  solely  by  the  force  of  the  wind,  and  that 
it  acquired  a  speed  which  exceeded  that  of  horses. 
Another  idea  of  Stevinus,  for  which  even  Grotius 
gave  him  great  credit,  was  his  notion  of  a  bygone  age 
of  wisdom.  Mankind  once  knew  everything  knowable, 
but  gradually  forgot  most  of  it,  till  a  time  came  when 
little  by  little  Uie  forgotten  knowled^  was  reacquired; 
the  goal  to  be  aimed  at  is  the  bnnsing  about  of  a 
second  we  of  wisdom,  in  which  mangind  shall  have 
recovered  all  its  early  knowledge.  The  fellow-country- 
men of  Stevinus  were  proud  that  he  wrote  in  their  own 
dialect,  which  he  tlioaght  fitted  for  a  universal  lan- 
guage, as  no  other  abounded  like  DtUoh  in  monosyllal^ 
radical  words. 

History  has  been  much  less  enthusiastic  than  his 
contemporaries  in  admiring  these  chums  to  fame ;  but 
it  has  discovered  in  Stevmus's  works  various  inven- 
tions which  did  not  at  once  receive  the  notice  they 
deserved.   He  waa  the  first  to  show  how  to  fhahion 
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regular  and  semiregalar  }}olyhecll^  by  delineating  tbeir 
frames  in  a  plane.  SteriDus  also  distinguished  stable 
&om  unstable  equilibrium.  He  proved  the  law  of  the 
equilibrium  on  an  indined  plane.  He  demoDgtiated 
before  V arignon  the  resolution  of  foroee,  which,  ample 
oonaeaaence  of  the  law  of  thai  eomwiKtion  though  it 
is,  had  not  been  previoudy  remarked.  He  dieooTered 
the  hydrostatic  paradox  that  the  downward  pressure 
of  a  liquid  is  independent  of  the  shape  of  the  vessel, 
and  depends  only  on  its  height  ana  base.  He  also 
^are  Uie  measure  of  the  pressure  on  any  given  por- 
tion of  the  side  of  a  vesAel.  He  had  the  idea  of  ex- 
plaining the  tidefi  by  the  attraction  of  the  moon. 

It  remains  to  enumerate  those  daims  of  Stevinus  to 
immortality  which  were  recognized  from  the  first  and 
which  suooeeding  ages  have  not  lessened, — ^his  writings 
on  military  sdenoe,  on  bookkeeping,  and  on  dedmal 
fractions. 

That  the  man  who  was  guartennaater-general  to 
Maurice  of  Orange  should  have  been  poeseased  of 
more  than  ordina^  merit,  and  have  left  behind  him 
military  papera  of^ lasting  value,  is  hardly  more  than 
might  nave  been  expected.  This  expectation,  in  the 
c^se  of  Stevinus  at  least,  is  fiilly  home  out  in  the 
opinion  of  competent  judges.  Prince  Maurice  is  known 
as  the  man  who  conquered  the  greatest  number  of 
fortresses  in  the  shortest  time,  and  fortification  was 
the  principal  aim  of  his  adviser.  Stevinus  seems  to 
be  the  first  who  made  it  an  axiom  that  strongholds  are 
only  to  be  defended  by  artillery,  the  defence  before 
his  time  having  relied  mostly  on  small  firearms.  He 
wrote  upon  temporary  fortifications,  but  the  excellenoe 
of  his  system  was  only  slowly  discerned.  He  was  the 
inventor  of  defence  by  a  system  of  sluices,  which 
proved  of  the  highest  importance  for  the  Netherluids. 
His  plea  for  the  teaching  of  the  science  <^  fortifica- 
tion in  universities,  and  t£e  existence  of  snoh  lectures 
in  Leyden,  have  led  to  the  impression  that  he  himself 
filled  this  chair;  but  the  belief  is  quite  errotieous,  as 
Stevinus,  though  living  at  Leyden,  never  had  direct 
relations  with  ita  university. 

Book-keeping  by  double  entry  may  have  been  known 
to  Stevinus  as  clerk  at  Antwerp,  either  practically  or 
through  the  medium  of  the  works  of  Ituian  authore 
like  Pacoioli  and  Cardan.  He,  however,  was  the  first 
to  recommend  th^  use  ^f  impersonal  accounts  in  the 
national  household.  He  practiced  it  for  Maurice,  and 
recommended  it  in  a  small  pamphlet  to  Sully,  the 
French  statesman ;  and,  if  public  book-keeping  lias 
grown  more  and  more  ludd  the  introduction  of  im- 
petsoual  aooounts,  it  is  oertainly  to  Stevinus  that  the 
credit  of  the  improvement  is  due. 

His  greatest  success,  however,  was  a  small  pamphlet, 
first  published  in  Dutch  in  1586,  and  not  exceeding, 
seren  pages  in  the  French  traoblation  (which  alone  we 
have  seen).  This  translation  is  entitled  £a  Dirme, 
enidgrumt  facilemetit  esr^dter  par  Nombre«  Entien 
fans  romptiz,  tow*  Comptea  se  renamtrane  aux  Affaires 
rlea  Eommea.  Decimal  fractions  bad  been  employed 
for  the  extraction  of  square  roots  some  five  centuries 
before  his  time,  but  nobody  before  Stevinus  estab- 
lished their  daily  use ;  and  so  well  aware  was  he  of  the 
importance  of  his  innovation  that  he  declared  the 
universal  introduction  of  decimal  coinage,  measures, 
and  weights,  to  be  only  a  question  of  time.  His  no- 
tation is  rather  nnwieldy.  The  point  separating  the 
int^ers  fnm  the  dedmal  f^raotions  seems  to  m  the 
invention  of  Bartholomseus  IHtiscus,  in  whose  trigo- 
nometrical tables  (1612)  we  have  found  it,  and  it  was 
accepted  by  Najner  in  his  logarithmic  papers  (1614 
and  1619).  Stevinus  printed  littJe  drdes  round  the  ' 
exponents  of  the  different  powers  of  one-tenth.  For 

instance  237 JVA  was  printed  237  0  5  0  7  Q  8  Q ; 
and  the  fact  that  Stevinus  meant  those  endrded  nu- 
merals to  denote  mere  exponents  is  evident  from  his 
employing  the  very  same  sign  for  powers  of  algebraic 

qnantities,  e.ff.,  90  — 14  0+  60  — 5to  denote  ; 


9a^ — 14a^+6x — 5.  He  does  not  even  avoid  fne> 
tional  exponents  {"  Racine  cubique  de  (J^  serait }  en 
circle  "),  and  is  ignorant  only  of  negative  exponents. 
Powers  and  exponents  have  also  been  carried  back  te 
a  period  several  oenturiee^  earlier  than  Stevinus,  and 
it  IS  not  here  intended  to  give  him  any  undue  credit  for 
having  maintained  them  ;  but  we  believe  it  ought  to 
be  recognized  more  than  it  generally  is,  tliut  for  our 
author  there  was  a  connection  between  algebrtic 
powers  and  decimal  fractions,  and  that  even  here 
Stevinus  the  profound  theorist  is  not  lost  to  \'iew 
behind  Stevinus  the  man  of  lailliant  practical  talenia. 

(H.  CA.) 

STEWART,  or  Stuabt.  For  the  royal  house  of 

this  name,  see  Stuart. 

STEIWART,  Ddqali)  (1753-1828)  one  of  the  most 
tnfinential  of  the  Scottish  philosophers,  was  bom  at 
Edinburgh  on  the  22d  of  November,  1753.  His  fathn-, 
Matthew  Stewart  (1715-85),  was  professor  of  mathe- 
matics in  the  univexnt^  of  Edinburgh  from  1747 
till  1772,  and  was  an  emment  investigator  in  his  own 
department  applying  the  geometrical  methods  of  Sim- 
son,  who  haa  been  his  teacher  in  Glas^w.  DugtJd 
Stewart's  early  years  were  passed  pullv  in  Edinbai^h 
and  partly  at  Gatrine  in  Ayrehire,  wnere  his  fatiier 
had  a  small  property,  tb  which  the  family  removed 
every  summer  on  the  close  of  the  academical  session. 
Bums  was  an  occasional  visitor  at  Catrine,  which  is 
only  a  few  miles  from  Mossgiel ;  and  the  philosopher 
and  the  poet  had  various  meetings  as  well  as  some 
slight  correspondence  in  later  years.  Dugald  Stewart 
was  educated  at  the  high  school  and  university  of  his 
native  town.  At  school  he  laid  the  foundation  of  the 
daasical  knowledge  and  literuy  taste  wfaidi  are  oon- 
sincoous  in  his  works,  and  which  lent  a  charm  to  his 
prelectiiHiB.  At  the  university  his  chief  subjeota  were 
the  mathematical  sdences — ^in  which  he  attained  great 

Erofidency — and  philosophy.  Adam  Ferguson,  the 
istorian  of  the  Roman  republic,  was  then  professor 
of  moral  philosophy  in  Edinbuigh,  and  his  bradng 
ideal  of  ethical  and  poHtical  virtue  commended  itself 
highly  to  Stewart.  In  1 771 ,  having  tJionghts  of  enter- 
ing the  English  Church,  Stewait  proceeded  to  Qlasgow 
with  a  view  to  the  Snell  exhibitions  tenable  by  Cflas- 
gow  students  at  Oxford.  Here  he  listened  to  uie  lec- 
tures of  Reid,  whose  Inqrtdryy  published  seven  years 
before,  had  laid  the  effective  foundation  of  what  is 
called  distinctively  the  Scottbh  philosophy.  Reid  be- 
came Stewart's  acknowledged  master,  and  also  his 
friend,  while  Stewart's  academic  doqoenoeand  powers 
of  degant  expowticm  gained  for  thdr  common  doc- 
trines a  much  wider  acceptance  than  they  could  have 
secured  in  the  dumsier  and  less  attractive  presentation 
of  Reid  himself.  In  (jl4aagow,  Stewart  Ixurded  in  the 
same  house  wiUi  Archiban  Alison,  afterwuds  aathor 
of  the  Essay  on  Taste,  and  a  close  friendship  sprang 
up  between  them,  which  remained  unbroken  through 
life.  After  no  more  than  a  single  session  in  Glasgow, 
Dugald  Stewart  was  summons  by  his  father,  whose 
hecutb  was  be^nning  to  fail,  to  conduct  the  mathe- 
matics classes  in  the  university  of  Edinbuivh.  Though 
only  nineteen  years  of  age  he  disdiarged  his  duties 
with  marked  ability  and  success;  and  afler  acting 
three  years  as  his  father's  substitute  he  was  elected 
professor  of  mathematics  in  OM^anction  with  him  in 
1775.  Tfaj«e  yean  later,  Adam  Ferguson  vas  ap- 
pointed secretary  to  the  commissioners  sent  out  to  tti« 
American  colonies,  and  at  his  urgent  request  Stewar, 
lectored  as  his  substitute.  Thus  auring  the  sesmon  ot 
>  1778-79,  in  addition  tohis  mathematical  work,  he  delir 
ered  an  original  course  of  lectures  on  morals.  "To  this 
season,"  says  his  son,  *' he  always  referred  as  the  most 
laborious  of  his  life  ;  and  such  was  the  exhaustim  of 
the  body  from  the  intense  and  continued  streteh  of  the 
mind  that  on  his  departure  for  London  at  the  dose  of 
the  academical  session  it  was  necessai?  to  lift  him  into 
i  the  carriage."   In  1783  Stewart  married  Helen  Ban* 
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natyne,  who  died  in  1787,  leaving  an  onlyBOHj  Colonel 
Matthew  Stewart,  from  whoee  phort  memoir  of  his 
father  the  above  is  a  quotation. 

In  1785,  on  the  resignation  of  Ferguson,  he  was 
tfaosferred  to  the  chair  of  moral  philosophy,  which  he 
filled  for  a  quarter  of  a  century  and  made  a  notable 
centre  of  intelleetoal  and  moral  influence^  Young  men 
of  rank  and  of  parts  were  attracted  his  reputation 
from  England,  and  even  from  the  Continent  and  Amer- 
ica. A  very  lar^e  nmnber  of  men  who  aflerwwds  rose 
to  emiuenoe  in  literature  or  in  the  service  of  the  state 
were  thus  among  his  students.  Sir  Walter  Scott, 
Jeffrey,  Cockbum,  Francis  Homer,  Sydney  Smith, 
rougham,  Dr.  Thomas  Brown,  James  Mill, 
Siv  James  Mackintosh,  and  Sir  Archibald  Alison  may 
be  mentioned  among  others.  There  is  a  unanimous 
testimony  to  the  attractive  eloquence  of  Stewart's  lec- 
tures and  the  moral  elevation  of  his  teaching.  "Du- 
gald  Stewart,"  sa^s  Lord  Cockbum,  "  was  one  of  the 
^eatest  of  didactic  oralibrs.  Had  he  lived  in  ancient 
times,  his  memory  would  have  descended  to  us  as  that 

one  of  the  finest  of  the  old  eloquent  sages.  No  intelli- 
gent pupil  of  his  ever  ceased  to  respect  philosophy,  or 
was  ever  false  to  his  principles,  without  feeling  the 
crime  aggravated  by  tbe  reoollectioi)  of  the  morality 
that  Stewart  had  tuight  him."  Br.  John  Thomson, 
afterwards  medieal  professorin  Edinburgh,  was  aoous- 
tomed  to  say  Aat  the  two  things  by  which  he  had 
been  most  impressed  in  the  course  of  his  life  were  the 
acting  of  Mrs.  Siddons  and  the  oratory  of  Dugald 
Stewart  Lord  Cockbum,  in  his  Memcniaia,  has  lefl 
an  interesdng  portnuture  of  Stewart's  appearance  and 
manner:  "Stewart  was  about  the  middle  size,  weakly- 
limbed,  and  with  an  appearance  of  feebleness  which 
gave  an  air  of  delicacy  to  his  rait  and  structure.  His 
forehead  was  large  and  bald,  nis  eyebrows  bushy,  his 
eyee  gray  and  intoUiKeot,  and  capable  of  conveying 
any  emotion  from  indignation  to  pity,  from  serene 
sense  to  hearty  humor,  in  which  they  were  powerfiilly 
aided  by  his  hps,  which,  though  rather  large  perhaps, 
were  flexible  and  expressive.  The  voice  was  singularly 
pleamn^ ;  and,  as  he  maiuged  it,  a  slu;ht  burr  only 
made  its  tones  softer.  His  ear,  both  for  mnno  and 
for  speech,  was  exquisite ;  and  he  was  the  finest  reader 
I  have  ever  heard.  His  gesture  was  simple  and  ele- 
gant, though  not  tn»  from  a  tinge  of  proKssional  for- 
mality ;  and  his  whole  manner  was  that  of  an  academ- 
ioal  gentleman,  .  ,  .  .  calm  andexpositoTy,  but  rising 
into  greatness  or  softening  into  tenderness  whenever 
his  subject  required  it."  The  course  on  moral  phi- 
losophy embraoed,  besides  ethics  proper,  lectures  on 
political  philosophy  or  the  theory  of  govemment^and 
nom  1800  onwards  a  separate  course  of  lectures  was 
delivered  on  political  economy.  These  last  were  ex- 
tremely important  in  spreading  a  knowledge  of  the 
iiiodamenUu  principles  of  tbe  soienoe  at  a  time  when 
th^  were  still  almost  unknown  to  the  genial  public. 
Stewart's  enlightened  political  teaching  was  snrnment, 
in  tbe  times  of  reaction  succeeding  the  EVenob  Revo- 
lution, to  draw  upon  him  the  mdeserved  suspidon  of 
disaffection  to  the  constitution. 

In  1790  St«wart  married  a  second  time.  Miss  Cran- 
Btoun,  who  became  his  wife,  was  a  lady  of  birth  and 
accomplishments,  and  he  was  in  the  habit  of  submit- 
ting to  her  criticism  whatever  he  wrote.  A  son  and 
a  daughter  were  tbe  issue  of  this  marriage.  The  death 
of  the  former  In  1809  was  a  severe  blow  to  the  failing 
health  of  his  father,  and  was  the  immediate  cause  of 
his  retirement  from  the  active  duties  of  hiscbalr.  Be- 
fore that,  however,  Stewart  had  not  been  idle  as  an 
author.  In  1792  he  published  the  first  volume  of  the 
.EJUmenta  ofOie  I^-Uotoph}/  of  the  Human  Mind;  the 
seoond  volume  appeared  in  1814,  and  the  third  not  till 
1827.  In  1793  he  printed  a  text-book,  Outlmea  of  Moral 
t%3o$(fphif,  whicn  went  through  many  editions  ;  and  in 
the  same  year  he  read  before  the  Royal  Society  of  Edin- 
burgh his  acoonnt  of  the  lAfe  and  Writings  of  Adam 
Smith.   Similar  memoirs  of  Robertson  the  historian 


and  of  Reid  were  afterwards  read  before  the  same 
body  and  appear  in  his  published  works.  In  1805 
Stewart  took  an  active  part  in  what  was  known  as  the 
Leslie  case,  that  is  to  say,  the  public  controversy  aris- 
ing out  or  the  appointment  of  Mr.  (aflerwaius  Sir 
John)  Leslie  to  the  chair  of  mathematics  in  the  uni- 
versity of  Edinburgh.  Leslie  was  attacked  by  the 
presbytery  of  Edinburgh,  ostensibly  on  account  of  his 
views  on  the  nature  of  causal  connection,  ;(rhlch  were 
said  to  apmozimtrte  to  Hume's.  In  two  pamphlets 
Stewart  oerended  Leslie's  doctrine  as  philosophically 
tenable  and  theologically  innocuous.  In  1806  he  re- 
ceived in  lieu  of  apension  the  nominid  office  of  the 
writership  of  the  Edinburgh  Gazette,  with  a  salary  of 
£300  [114581  When  the  shock  of  his  son's  death 
incapacitate^  him  from  lecturing  during  the  session 
of  1809-10,  his  place  was  taken  at  his  own  request,  1^ 
Dr.  Thomas  Brown,  who  in  1810  was  appointed  con- 
joint professor.  On  the  death  of  Brown  in  1820, 
Stewart,  who  had  taken  no  further  active  part  in  lec- 
turing, retired  altogether  from  the  professorship,  which 
was  conferred  upon  John  Wilson,  better  known  as 
"Christopher  North."  From  1809 onwards  Stewart 
lived  mainly  at  Kinneil  house,  Linlithgowshire,  which 
was  placed  at  his  disposal  by  tbe  duke  of  Hamilton. 
From  this  retirement  he  continued  to  send  forth  a 
snocession  of  works.  In  1810  appeared  I^Uotophical 
£Maj/$,  in  1814  the  second  volume  of  the  dementi,  in 
1815  the  first  part  and  in  1821  the  second  part  of  the 
"  Dissertation  "  written  for  the  Enct/clopcedia  Britan- 
nica  "Supplement,"  entitled  "  A  Qeneral  View  of  the 
Progress  of  Metaphysical,  Ethical,  and  Political  Phi- 
losophy since  the  Revival  of  Letters."  In  1822  be 
was  struck  with  paralysis,  but  recovered  a  &ir  degree 
of  health,  sufficient  to  enable  him  to  resome  his 
studies.  In  )  827  he  published  the  third  volume  of  the 
Elements,  and  in  1828,  a  few  weeks  before  his  death, 
The  Philosophy  of  the  Active  and  Moral  Powtra.  jFIe 
died  in  Edinburgh  after  a  short  illness  on  the  1 1th  of 
June,  1828.  A  monument  to  his  memory  was  erected 
on  the  Calton  Hill  by  his  fnends  and  admireiB. 

An  edition  of  bia  CbQedad  Wtrrlcti  in  eleven  volumes  (1854 
-58),  was  edited  by  Sir  William  Hiunilton,  on  wbose  death 
in  18S6  it  was  carried  to  completion  and  Aumished  with  a 
memoir  of  Stewart  by  Prof.  Yeitch.  Stewart  was  an  elesant 
writer  rather  than  a  profound  or  original  thinker,  and  he 
cannot  be  said  to  have  added  mach  to  the  philoooph;  of 
Beid  (flee  Beid),  thongh  be  contribnted  very  largely  to  its 
dissemination.  His  peycbologicsl  observations,  however, 
are  acute  and  varied,  and  his  general  powers  of  mind  con- 
tributed largely  to  elevate  the  study  of  philosophy  in  tbe 
United  Kingdom.  His  reputation  rests  more  upon  tbe  tra- 
dition-of  his  inspiring  and  elevating  eloquence  than  upon 
any  definite  achievements  within  the  province  of  philoso- 
phy ^per.  (a.  bs.) 

STEYR,  STEmR,  or  Steter,  an  industrial  town  in 
Upper  Austria,  is  situated  on  an  island  at  the  junction 
of^ the  Steyr  and  Enns,  20  miles  to  the  south  of  Lins 
and  92  miles  to  the  west-southwest  of  Vienna.  Tlie 
mun  town  is  connected  by  two  bridges  with  the  sub- 
urtiB  of  Steyrdorf  and  Ennsdorf  The  Gothic  parish 
church  was  built  in  1443  ;  the  town-house  is  modem. 
The  interesting  old  castie  of  tbe  princes  of  Lamberg, 
datinsfrom  the  10th  oentuiy,  rises  on  an  eminence 
near  the  town.  Steyr  is  one  of  the  chief  seats  of  the 
iron  and  steel  industry  in  Upper  Austria  (Aubthia, 
vol.  iil-  p.  105),  and  very  large  quantities  of  cutlerj', 
scythes,  sickles,  and  edee-tools  are  annually  produced 
in  the  town  and  neighborhood.  The  Wemdl  small- 
arms  factory,  now  carried  on  by  a  joint-stock  company, 
and  employing  4500  hands,  is  the  largest  in  Austria. 
The  population  in  1880  was  17,199.  Steyr  was  the 
capital  of  an  early  countship  or  grafachaft,  at  first 
belonging  to  Styria,  but  annexed  to  Austria  in  1192. 

STlClOiEBACK  is  the  name  applied  to  a  group 
of  small  fishes  (Ckutrostem)  which  inhabit  the  fresh 
and  brackish  waters  as  well  as  the  coasts  of  the 
temperate  zone  of  the  northern  hemisphere.  Although 
some  of  the  speraes  live  chiefly  either  in  fresh  or  in 
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sdt  water,  they  readily  aooomtuodate  themselTes  to  a 
change,  and,  as  &t  as  the  European  kinds  are  ood- 
cemed,  all  may  he  met  with  in  the  braokigh  water 
of  oertam  littoral  districts.  The  mi^oritv  have  a 
compressed  weU-proportioned  body,  whicn  in  the 
manne  species  is  of  a  more  eloiieate  form,  leading 
to  the  allied  group  of  Flate-Mouths  {Fintularuda'), 
which  are,  in_  fact,  gieantic  marine  stieklebacks. 
Their  mouth  is  of  moderate  width,  oblique,  and 
armed  with  small  but  firmly  set  teeth.  But  their 
most  distinctive  characteristic  consists  in  the  armature 
of  their  head  and  body.  The  head  is  nearly  entirely 
protected  by  hard  bone ;  even  the  cheeks,  which  in 
the  minority  of  fishes  are  covered  with  a  naked  or 
soaJy  skin,  are  in  thisgenus  ouirassed  by  the  dilated 
infraorbital  bonee.  There  are  no  scales  developed  on 
any  part  of  the  body,  but  a  aeries  of  hard  and  large 
scutes  protects  a  greater  or  lesser  portion  of  the  sides. 
The  first  dorsal  fin  and  the  ventrals  are  transformed 
into  pointed  formidable  spines,  and  joined  to  firm 
bony  plates  of  the  endoskefeton.  With  regard  to  the 
degree  in  which  this  armature  is  developed,  not  only  do 
the  species  differ  from  each  other,  but  umost  every 
species  shows  an  extraordinary  amount  of  variation,  so 
that  some  older  naturalists  have  distingmshed  a  mul- 
titude of  species,  whilst  the  m^ority  of  the  present 
d^  are  inclined  to  reduce  their  number  considerably. 
ASoiit  ten  kinds  may  be  taken  to  be  speoifically  distinct. 

So&r  as  IS  known  at  present,  all  sticklebacks  con- 
struct a  nest  for  the  reception  of  the  spawn,  which 
is  jealously  guarded  by  the  male  until  the  young  are 
hatohed,  which  event  takes  place  in  from  ten  to 
eighteen  days  after  oviposition.  He  also  protects  them 
for  the  first  few  days  of  their  ezistenoe,  and  provides 
them  with  food,  until  they  gradually  stray  from  their 
home.  The  construction  of  the  nest  varies  in  the 
different  species. 

Sticklebacks  are  short-lived  animals  ;  they  are  said 
to  reach  an  age  of  only  three  or  four  yeara  ;  yet  their 
short  life,  at  least  that  of  the  males,  is  full  of  excite- 
ment. During  the  first  year  of  their  existence,  before 
the  breedings-season  begins,  they  live  in  smul  com- 
panies in  BtiU  pools  or  gently  flowing  brooks.  But 
with  the  return^  of  the  warmer  season  each  male  selects 
a  territory,  which  he  fieroely  defends  agtunst  all  com- 
ers, espe^ally  aminst  intruderB  of  his  own  species  and 
sex.  and  to  which  he  invites  all  females,  untu  the  nest 
is  filled  with  ova.  At  this  period  he  also  assumes  a 
bridal  dressj  painted  with  blue  and  red  tints.  The 
eggs  are  or  comparatively  large  size,  one  female  de- 

Sositing  ordy  from  50  to  100;  but,  as  the  females 
eposit  their  spawn  in  nests  of  different  males,  the 
number  of  ova  contained  in  one  nest  does  not  exceed 
one  hundred. 

Of  the  gpecies  known  not  one  has  so  wide  a  geographical 
raoge,  and  has  bo  well  been  studied,  as  the  comiQon  ^tish 
Three-Spined  Stickleback  (OaatroateMacufeattM).  Itisfouud 


Airirorietif  aeulBotaf,  var.  nevtboracmtU,  Tbn»%fb»A  Stleklebsek 

everywhere  in  northern  and  central  Enrope,  northern  Asia, 
and  North  America.  The  development  of  its  scntes  and 
spines  varies  exceedingly,  and  specimens  may  be  fonnd 
withoat  any  lateral  scntes  and  with  short  spines,  others 
with  only  a  few  scntes  and  moderately  sized  spinee,  and 
again  others  which  poesees  a  complete  row  of  scntes  from 
the  head  to  the  caudal  fin,  and  in  which  the  fin-spines  are 
twice  as  long  and  strong  as  In  other  vurieties.  On  the 
whole,  the  smooth  varieties  are  more  numerous  in  Bonthem 
than  In  northern  localities.  This  species  swanns  in  some 
vews  in  prodlgiooa  unmbers;  In  ^nnant'i  time 


ihoals  appeared  In  the  fens  of  Linooloshire  every  sereD  or 
eight  years.  Their  nnmbers  may  perhaps  he  couMived 
from  the  fhct  that  a  man  employed  in  collecting  them 
tcained,  fi>r  a  considerable  time,  four  shillings  a  da;  by  Bellinx 
them  at  the  rate  of  a  baUfeanj  a  boshd.  No  instance  of  r 
similarinereaseof  this  flui  has  been  observed  in  oar  time, 
and  this  possibly  may  be  due  to  the  diminished  number 
of  snitable  breeding-places  in  oousequence  of  the  general 
introdnction  of  artlncial  drainage.  This  species  usually 
constructs  its  nest  on  the  bottom,  excavating  a  hollow  in 
which  a  bed  of  grass,  rootlets,  or  fibres  is  prepared ;  walls 
are  then  raised,  and  the  whole  is  roofed  over  with  the  liku 
material.  The  nest  is  an  inch  and  more  in  diameter,  with 
a  small  aperture  for  an  entrance. 

The  Iwi-Splned  Stlekleback  (Oufnuteut  ptmgilin)  is  bo 
called  from  the  number  of  spines  nsnally  composing  its  first 
dorsal  fln,  which,  however,  may  be  sometimes  reduced  to 
eight  or  nine  or  increased  to  eleven.  It  is  smaller  than  the 
three-spined  species,  rarely  exceeding  2  inches  in  length. 
Its  geographinl  range  nearly  ooincidee  wiUi  that  of  the 
other  species,  bat  it  is  more  Ideally  diatribnted,  and  its 
range  in  northern  Asia  is  not  known.  With  r^rd  to  itK 
habits,  itdiSbrs  from  the  common  species  only  In  the  selec- 
tion of  the  site  for  its  nest,  which  is  geneially  placed 
among  weeds  above  the  bottom  of  the  water.  Breeding 
males  are  readily  recognized  at  a  distance  by  the  intensely 
black  color  of  the  lower  parte  of  their  body. 

Both  these  species  are  for  their  size  extremely  voracioui, 
causing  no  small  amoant  of  injury  if  allowed  in  breediox- 
ponds  in  which  valuable  fish  are  preserved.  During  the 
whole  time  they  are  not  engaged  in  their  breeding  opera- 
tions, they  are  in  parsait  of  food.  A  small  stick leback kept 
in  an  aqnariom  devonred,  in  five  hoars' time,  seventy-four 
newly-hatched  dace,  which  were  abont  a  qnarter  of  an  inch 
long.  Two  days  after  it  swallowed  sixty-two,  and  woold 
probably  have  eaten  as  many  every  day,  conld  they  have 
been  procured. 

The  Sea  Stickleback  {OaHro^au  $pinachia)  is  a  much 
larger  and  more  slender  species  than  those  mentioned ;  it 
attains  to  a  length  of  7  inches,  and  is  armed  with  fifteen 
short  spines  on  the  back.  It  is  extremely  common  round 
tiie  Britiah  oosits,  bat  never  congrwatea  in  large  shosla 
At  suitable  localities  of  the  coast  which  are  sheltered  from 
the  waves  and  overgrown  with  sea-weed,  especially  in  rock- 

Cls,  one  or  two  males  establish  themselves  with  their 
ems,  and  may  beobeerved  without  difficulty,  being  quite 
■B  fearless  as  their  fireshwater  cousins.  Harbors  and  shal- 
lows covered  with  Zottrra  are  likewise  Havorite  haants  of 
this  species,  although  the  water  may  be  brackish.  The 
nest  is  always  firmly  attached  to  sea-weed,  and  sometimes 
sospended  from  an  overhimging  frond.  This  species  in- 
habits only  the  northern  coasts  ^  Europe. 

STIGMATIZATION,  literally  the  infliction  of 
gtiffmata,,  i.e.,  marks  tattooed  or  branded  on  the  person, 
the  term  used  with  specific  reference  to  the  infliction 
of  wounds  like  those  of  Christ. 

An  ancient  and  widespread  method  of  showing 
tribal  connection,  or  relation  to  tribal  deities,  is  by 
marks  set  upon  the  person ;  thus  Herodotus,  ia 
describing  a  temple  of  Henmlea  in  Egypt  (ii.  113),sajB 
that  it  is  not  lafrfo)  to  captore  runawm^  dares  who 
take  refuge  therein  if  they  receive  certain  marks  on 
their  faofes,  devoting  them  to  the  deity.  Some  such 
idea  is  perhaps  alluded  to  by  Paul  {GaL  vi  17)  in 
the  woras,  '*from  henoefortn  let  no  man  tronUe 
me,  for  I  bear  branded  on  mv  body  the  stigmata  of 
Jesus";  and  some  few  authors  nave  even  under- 
stood the  passage  as  referring  to  stigiuatiKation  m 
the  modem  sense  (Molanus.  De  HwUrria  SS-  Imas- 
mum  et  3'cturarum,  ed.  Paquot,  iii.  43,  p.  365).  • 
Branding,  as  indicative  of  servitude,  is  mentioned  in 
manv  of  the  classics  (Pliny,  H.  Nl ,  xviii.  3 ;  VarrOi 
De  Re  Rtutioa,i.  18;  Suetonius,  Ctdigula,  zxtil, 
etc.),  and  was  forbidden  by  Constantine. 
In  the  period  of  peneention  Christian  martyrs  were 
sometimes  bmnded  with  the  name  of  Christ  on  their 
foreheads  {Pontius,  "De  Vit  8.  Cypriani."  BiftEofA- 
Veterum  Ph/nim,  iii.  p.  472,  2  vii.).  This  was  some- 
times self-inflicted  as  a  disfigurement  by  nuns  for  their 
proteodon,  as  in  the  case  of  St.  Ebba,  abbess  of  Cold* 
tngham  (see  Baronins,  Annalea,  xr. jp.  215,  aano  870, 
also  Tert.,  De  Fet  Virg.).  Some  Chriatiana  likewtte 
maiked  tjbemaelves  on  their  hands  or  arms  with^tlw 
orass  or  tiie  name  of  Christ  (Prooopius,  In  &ai^ 
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ed.  Oarteriiu,  p.  496),  aod  other  Tcdontaiy  umtilataoni 

for  Christ's  sske  are  mentioned  (Matt  jdx.  12;  For- 
tanatuB,  lAft  of  St.  RHadegund,  ed.  Higne,  ool  508 ; 
Palladins,  Latuiac  Sittory,  oxiL  ;  Jerome's  Letter  to 
St.  EuMUHAxuimt  etoj.  • 

In  die  life  of  St  Franois  of  AssUd  we  have  the  first 
example  of  the  alleged  miraoulous  infliction  of  sdgmata 
(see  vol  ix.  p.  61  iX  While  meditating  on  the  suffer- 
ings of  our  Lord,  in  his  cell  on  Mount  AlTemo,  we  are 
told  by  his  bioCTaphm,  Thomas  of  Oelano  and  Bona- 
ventors,  ^at  the  Lord  appeared  to  him  as  s  seraph 
and  produoed  upon  his  hoc^  the  five  woonds  of  Chiiat ; 
of  these  we  are  told  that  the  side  wonnd  bled  occa- 
sionally, though  BouETentara  calls  it  a  scar,  and  the 
woonds  in  the  feet  had  the  appeuanoe  and  color  of 
naila  thnut  through.  After  his  death  St  Clare 
endeavored,  but  in  vain,  to  extract  one  of  these.  Pope 
Alexander  IV.  and  other  witnesses  declared  that  they 
had  seen  these  marks  both  before  and  after  his  death 
(Rayualdos,  ad  annum  1255,  p.  The  divinely- 

attested  sanctity  of  their  founder  gave  to  the  newly- 
established  order  of  EVandscans  a  powerful  impulse, 
so  that  they  soon  equalled  and  threataned  to  over- 
shadow in  inflaeooe  the  {ffeviously  fbanded  order  of 
Sl  Dominic. 

The  reputation  of  the  latter  order  was,  however, 
equally  raised  in  the  next  centurr  by  the  occnrrenoe  of 
the  same  wonder  in  the  case  of  a  sister  of  the  third 
rule  of  St  Dominic,  Cathwine  Beniocasa, — better 
known  as  St  Catherine  of  Siena.   From  her  Uogia- 

gher's  acooont  we  gathor  t^at  she,  was  subject  to 
ystero-epileptio  attatts,  in  one  of  which,  when  she 
was  twenty-three  yean  old,  she  received  the  first 
stigma  (see  vol  v.  pp.  200-1).  In  spite  of  iier  great 
reputation,  and  the  number  or  attesting  witnesses,  this 
ocourrenoe  was  not  nniversally  believed  in.  Pope 
Sixtns  IV.  published  a  bull  in  1475  ordering,  on  pain 
of  anathema,  the  erasure  of  stigmata  from  pictures  of 
St  Catherine,  and  prohibiting  all  expressions  of  belief 
in  the  occnrrenoe.  Fop6  Innocont  VUL  similariy 
l^islated  "  ne  de  csetero  S.  Catherina  cum  stigmatibns 
depingatur ;  neve  de  ejus  stigmatibns  fiat  verbum,  aut 
eenno,  vel  prsedicatio  ad  tollendam  omnem  scandali 
oooasionem '  (see  referenoes  in  Raynaud,  De  Sttgvut- 
risme,  cap.  xl,  1665).  In  the  years  which  followed, 
oaaes  of  stigmatiiation  ooeorred  thidc  and  &st,— now 
ft  Fhmciscan,  now  a  Domiitican,  very  rarely  a  religieose 
of  another  orders  showing  the  maifca.  Altogether 
about  ninety  instanoes  are  on  record,  of  which  eighteen 
were  males  and  seventy-two  females.  Most  of  them 
ooeorred  among  reaidenta  in  religious  houses,  and  took 
plaoe  after  the  austerities  of  Lent,  usually  on-  Good 
Friday,  when  the  mind  was  intently  fixed  on  our  Ijord's 
Passion ;  and,  from  their  ooourrenoe  being  for  the  most 
MTt  among  members  of  the  two  orders  to  which  St 
Francis  and  St  Catherine  belonged,  the  possibility  of 
the  reception  of  the  marks  was  constantly  before  their 
eyes  and  thoughte.  The  order  of  infliction  in  die 
minority  of  oases  was  that  of  the  onuafixion,  the  first 
token  bong  a  bloody  sweat,  followed  l^the  coronation 
with  tiunrns;  afterwards  the  hand  and  foot  wounds 
appear  that  of  the  side  being  the  last  The  grade  of 
the  infliction  varied  in  indindnal  cases,  and  they  may 
be  grouped  in  the  following  series : 

I.  Ab  regarda  fliU  Btigmatiiatlon,  with  (he  visible  pro- 
doofeion  oi  the  five  woands,  and  geneially  with  the  mark 
of  the  crown  as  well,  the  oldest  ease,  after  8t  Fnrncis,  is 
that  of  Ida  of  Lonvain  (1300),  la  whom  the  marks  appeared 
as  colored  eiroles;  in  Qertrnde  vod  Oosten  of  Delft  (1344) 
they  wen  colored  scan,  and  disameared  hi  answer  to  pn^r 
asuieyabodidonDoDilnieadePMradfa;  in  Sister  FieKiiia, 
a  Franelsoair,  they  were  blackish  giv-  The?  were  tme 
woands  io  Margant  Ebnerin  of  Karemberg  (d.  1351),  bat 
they  also  disappeared  In  answer  to  her  prayer  (see  her  Life, 
Angiborfc  1717),  as  was  the  case  with  Briffitta,  a  Dominican 
tertiary  (1880),  and  also  with  Lidwina.  An  intermission  is 
described  in  fne  marks  m  Johanna  ddia  Croee  of  Madrid 
(IfiSM),  in  whom  the  wound  in  the  side  was  large,  ami  tiie 
ot^iexs  were  rose-colored  circular  patches.  Tlie  marks 
Vol.  XXU.— IISS 


peared  on  each  Friday  and  Tanished  oa  Sandi^.  These 
emitted  aa  odor  of  violets:  bat  in  SiAer  Apollenia  of  Vola- 
terra  they  were  fetid  while  she  lived.  Angela  della  ^ice 
(1634)  was  fully  stigmatised  at  nine  years  of  age,  being  even 
marked  with  uie  sponge  and  hynop  on  the  month ;  while 
Joanna  de  Jesn-Marla  at  Bntgos  (1613),  a  widow,  who  had 
entraed  the  convent  of  Poor  Clares,  was  marked  in  her 
sixtieth  year.  To  tier  in  vision  two  crowns  were  offered, — 
one  of  flowers  and  one  of  thorns ;  she  chose  the  latter  and 
immediately  was  selsad  with  snoh  pain  that  her  oonfessor 
heard  her  skull  eraeking.  This  case  was  Investigated  by 
the  officers  of  the  Inqniution.  The  BtigmatizatioD  of  Ver- 
onica Ciialiani  (1696)  was  also  the  hu Inject  of  iaqairy,aiid  in 
this  case  Uie  nan  drew  on  a  paper  a  repreeeotation  of  the 
images  which  she  said  were  engraved  on  her  heart  On  a 
post-mortem  examination  being  made  in  171!!'  by  Prof.  Gen* 
till  and  Dr.  Bordiga,  the  image  of  the  cross,  uie  scoaige, 
etc.,  were  said  to  have  been  impressed  on  the  ri^t  side  of 
the  organ  ( Viia  deOo  Fsromoa  CHtiStmi,  by  Salvatori,  Bome, 
1808).  The  ease  at  Chiiatina  Stnmbelen,  a  Dominican  at 
Cologne,  is  notewOTthy,  as  on  her  skull  tbtn  was  fbnnd  a 
raised  ridge  or  crown  which  was  at  first  ffreen,  with  red 
dots.  This  relic  is  still  preserved.  In  Lnda  di  Nam!  (1646) 
the  marks  were  variable,  as  they  also  were  on  Sister  Maria 
di  S.  Dominlco.  On  the  body  <^  St.  liargaret  of  Hungary 
the  stigmata  were  foand  fresh  and  dear  when  her  body 
was  exhamed  some  time  after  her  death  for  transportation 
to  Preebnrg.  Other  stigmatized  persons  were  ElinuMUi  von 
Spalbeck,  a  Cistercian ;  Sister  Coleta,  a  Poor  Clare ;  Hatilcia 
von  Stanz;  Hargaret  Broch  of  Endringen  (1503):  Haiia 
Baisi  of  Chios  ( 1582) ;  Gatharina  Janaeusis ;  Elizabeth  Beit  h 
of  Allgan;  Stieva  zn  Hamm  in  Weetphi^ia;  Sister  Mary 
of  the  Incarnation  at  Pontoise;  Arobangela  Tardera  in 
Sicily  (1606);  Catharina  Bicci  in  Florence  (1590);  and 
Joanna  Maria  della  Croce,  a  Poor  Clare  at  Soveredo  (d, 
1673),  apoa  whom  the  markings  of  the  thorn  crown  and 
spear  woand  woe  eqieidaUy  iem. 

II.  In  some  eases,  although  the  pains  of  stighiatisatlon 
were  felt,  there  were  no  ma»s  appuent.  This  occurred  to 
Helen  Brnmsen  (1286);  Helenaof  Hangary  (1270) ;  Osanna 
of  Mantoa  (1476) ;  Colamba  Rocasani;  Magdalena  de  I^ois ; 
Anna  of  Vargas :  Hieronyma  Carvaglio ;  Maria  of  Lisbon, 
a  Dominican ;  Joanna  di  Veroelli ;  Stephania  Sonclnas,  a 
Franciscan ;  Bister  Christina,  a  Oiothasian ;  and  Joanna 
Bodrigaes,  a  Poor  Clare.  In  the  case  of  Utsala  Aguir  de 
Valenaa,  a  tertlai?  of  St  Dominic  (1606),  and  Catharine 
Cialina  (d.  1619)  the  pain  was  chiefly  that  of  the  crown  of 
thorns,  as  it  was  also  In  Amelia  Bicohieri  of  VereelU,  an 
Augustiniaa. 

III.  In  a  third  series  some  of  the  marks  were  visible  on 
tlie  body,  while  others  were  absent  or  onhr  salfjeotively  in- 
dicated by  severe  pains.  Hie  crown  of  thorns  only  was 
marked  on  the  head  of  Vlneentia  Ferreria  at  Valenda  (d. 
1515)  and  Philippa  de  Santo  Tomaso  of  Montemor  (1670), 
while  according  to  Torellns  the  Angustinian  Bitta  von 
Cassia  (d.  1430)  had  a  ringle  thorn  wound  on  the  forehead. 
The  crown  was  marked  on  Catliarina  of  Baconlrio  (b.  1486), 
who  also  snffered  a  severe  bloody  sweat  In  tiie  case  of 
Stephano  Qainnnl,  in  Soncino  (1467),  there  was  a  profuse 
bloody  sweat  and  the  wounds  were  intermitting,  appearing 
on  Friday  and  Saturday,  vanishing  on  Snnd^.  Blanche 
Qasinan,  daaghter  of  Count  Arias  de  Sapivedra  (1664),  was 
marked  only  on  the  right  foot,  as  also  was  Catherine,  a  Cis- 
tercian nnn.  The  heart  wound  was  visible  in  Christina 
Mirabilis  (1232).  Oabrielda  de  Piezolo  (d.  1473)  died  fVom 
the  bleeding  of  auch  a  woand,  and  similar  woands  were 
described  In  Maria  de  Acosrin  in  Toledo  lEnstoohia,  a  ter- 
tiary of  St.  Francis ;  Clara  de  Bugny,  a  Dominican  (1514) ; 
Cecilia  liobUi,  a  Poor  CUre  of  Naceria  (d.  1665).  In  the 
last  instance  the  heart  woand  was  found  after  death— a 
three-cornered  punctnre.  A  similar  wound  was  seen  In 
the  heart  of  Martina  de  ArilU  (d.  1644).  Maria  ViUana,  a 
Poor  dare,  daughter  of  the  margrave  of  La  Pella,  was 
marhol  with  the  crown  and  the  spear  Uirast,  and  after 
death  the  impresses  of  the  spear,  sponge,  and  reed  were 
found  on  her  heart  (d.  1670).  The  woand  was  nsoally  on 
the  left  side,  as  in  Sister  Masrona  of  Qrenoble,  a  tertiary 
of  St  fSimolB  (1627) ;  It  was  on  the  right  In  Margareta 
Columna,  also  a  Clare.  In  Maria  de  Sarmiento  it  was  said 
to  have  l>een  inflicted  by  a  seraph  in  a  vision. 

rV.  In  a  fourth  set  of  cases  the  imprints  weresaid  to  have 
been  found  on  the  heart,  even  though  there  was  no  eurfcoe 
marking.  Thus  the  Duninican  Paula  de  St  Thomas  was 
said  to  have  had  the  stigmata  on  her  heart  The  heart  at 
Clare  of  Montfsacon  (1306)  was  said  to  have  been  as  large 
as  a  child's  head  and  impressed  with  the  cross,  the  aeonrge, 
and  the  nails.  Similar  appearances  were  fonnd  in  Margaret 
of  Citta  di  Oapelloand  Johanna  of  Tepes  (1681). 

The  instanoes  of  masooline  atigmatisation  are  few. 
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Benedict  di  Rhegio,  a  Capuchin  at  Bologna,  had  the 
marks  of  the  crown  (1602) ;  Cfuvlos  &una,  an  ^o- 
rant  lay  brother,  had  the  wound  in  hb  side.  Dodo,  a 
Prsemonstratensian  lay  brother ^as  full^  Btigmatized, 
as  also  was  Philip  de  Aquaria.  The  marks  after  death 
were  found  on  the  heart  of  Angeloa  del  Pas,  a  minorito 
of  P&rpignao,  as  ako  on  Matneo  Caraiy  in  Manbia, 
Meldiior  of  Axaiel  in  Valeatia,  Cfaernbin  de  Aviliana 
(an  Angostinian),  and  A^lini  of  Milan.  Walter  of 
Stniaburg,  a  preaching  friar  (1264),  had  the  heartj>ain 
bat  no  mark,  and  the  same  was  the  case  with  a  Fran- 
dscao,  Bobert  de  Malatestis  (1430),  and  James  Ste- 
phanos. On  Nicholas  o^  Ravenna  the  wounds  were 
seen  after  death,  while  John  Gray,  a  Scotsman,  a 
Franciscan  martyr,  had  one  wound  on  his  foot. 

Within  the  last  hundred  years  several  oases  have 
occurred.  Anna  Katharina  Emmerich,  a  peasant  giri 
bom  at  MUnster  in  1774,  ailerwards  an  Aogustinian 
nun  at  Agnetenberg,  was  even  more  famous  for  her 
visions  and  revelations  than  for  the  stigmata.  Biog- 
raphies, with  records  of  her  visions,  have  been  pub- 
lisned  by  Brentano  at  Munich  in  1852  and  the  Abb^ 
Cazalda  at  Pbria  (1870).  Oolombe  Schanolt  of  Bam- 
berg (1787)  was  fully  sti^atized,  as  also  waa  Rose 
Seira,  a  Oapuchin  of  Ozieri  in  Sardinia  (1801),  and 
Madeleine  Lorger  (1806).  Two  well-known  cases  oc- 
curred in  l^rolj— one  "  L'Eoitatioa  "  Maria  von  MSrl 
of  Caldaro,  a  girl  of  noble  family,  stigmatized  in  1839, 
the  other  *'L  Addolorata"  Maria  Dominica  Lazzari, 
a  miller's  daughter  at  (Tapriana,  Btigmatized  in  1835 
(see  BoT6y  Let  StigmatiMet  du  Tyrolj  Paris,  1846).  A 
case  of  the  second  dass  is  that  of  Elizabeth  Eppinger 
of  Niederbrunn  in  Bavaria  (1814),  reported  on  by 
Knhn.  An  interesting  example  oi  stigmatio  trance 
also  ooourred  in  the  caee  of  a  Irotestant  young  woman 
in  Saxony  in  1820,  who  app«ired  as  if  dead  on  GK>od 
Fridi^  and  Saturday  and  revived  on  ElaBter  Sunday. 

^nie  last  case  recorded  is  that  of  Louioe  Latean,  a 
peasant  girl  at  Bois  de  Haine,  Kunanlt,  upon  whom 
the  stjgmata  appeared  April  24, 1868.  This  caee  was 
investigated  FiofeSBor  Lefebvre  of  Loavain,  who 
for  fifteen  years  was  pfa^mdan  to  two  lanatio  asjriums. 
In  her  there  was  a  penodio  bleeding  of  the  stigmata 
ev^  Friday,  and  a  frequent  recurrence  of  the  hystero- 
cataleptic  condition.  Her  biography  has  been  written 
by  Lefebvre  and  published  at  Loavain  (1870). 

On  surveying  these  ninetv  oases,  we  may  disoount  a 
certain  number,  including  all  those  of  the  second  class, 
as  examples  of  subjective  sensations  suggested  by  the 
contemplation  of  the  pains  of  crucifixion.  A  second 
set,  of  which  the  famous  case  of  Jetaer  (Win,  Bel- 
vetudu  Jrvrehengetch£eht&  1810,  iil  ^  389)  is  a  type, 
muBfe  be  also  set  amde  as  obnous  and  intentional  frands 
produced  on  victims  by  designing  persons.  A  third 
seriea,  and  how  large  a  group  we  have  not  sufficient 
evidence  to  dedde,  we  must  regard  as  due  to  the  irre- 
sponsible self-influitjon  of  injuries  by  persons  in  the 
hystero-epileptio  condition,  those  perverted  states  of 
nervous  action  whioh  Gharoot  has  done  so  maoh  to 
eluddate.  To  any  experienced  in  this  form  of  disease, 
many  of  the  phenomena  described  in  the  records  of 
these  examples  are  easily  reoognizable  as  characteristic 
of  the  hystero-epileptio  state. 

There  are,  however,  some  instances  not  easily  ex- 
plained, where  the  self-infiiction  hypothesis  is  not 

r*  «  satisfaotory.  Parallel  cases  of  phydoal  effects 
to  mental  sngges^n  an  well  authenticated. 
Beaunis  Touches  for  mbeftotion  and  vesioatlon  as  pro- 
dooed  by  mggeedou  in  the  hynnotjo  state,  and  Bourm 
and  Burot  deooribe  a  ease,  aUu  under  observation,  of 
bloody  sweat,  and  red  letters  marked  on  the  arm  by 
ttmple  tradng  with  the  finger.  See  Congr^  ScrniS- 
Jique  de  Qrmoble,  Progria  Mediade,  29  An^  1885, 
and  Beijon's  La  Grande  HysUrU  ekez  THomme, 
Paris,  1886.  We  know  so  little  of  the  trophic  action 
of  the  higho-  nerve  centres  that  we  cannot  say  how 
far  tissue  nutrition  can  be  controlled  in  spots.  That 
the  norve  oentres  have  a  ^reot  influenoe  cm  local  nu- 


trition is  in  some  oases  capable  of  experimental  de- 
monstration, and,  in  another  sphere,  the  many  authen- 
ticated instances  of  connection  between  maternal 
impression  and  congenital  deformities  smn  to  indicate 
that  this  trophic  influence  has  wider  limits  and  a  more 
spedfic  capacity  of  localization  than  at  first  nght  seems 
poanUe.  Thwe  is  no  known  pathological  oonditioQ 
in  whioh  Uood  transudatiou  can  take  place  throogh  in 
unbroken  skin. 

XUerafun.— See  refereaoet  to  each  name  In  j4«te  Bnmtanm 
or  Hoeber,  Metuio^um  PrtrntAteaMonm,  1696;  Hflniiqnei, 
Mmoloipimm  ew(«rn«Me;  March  Me,  Sagn  Duaio;  Steill, 
EphoHiridM  JDominieano  Stterm,  Dillingen,  1682 ;  Petnu  de 
Alva  ▼  Asbmn,  rndigkm  Naturm  IMmi^mm  Or«fi&  Stns* 
burg,  1084 ;  Thlepolos,  D*  Auuhm  ChruH,  tiwst.  ziL :  Heyer, 
Blatter  fur  hohtre  WahrheU,vii.  h ;  Hurter,  Xahteau  die*  IiuU- 
tnUona  a  dea  Maeun  de  PEgliae  au  Moym  Age,  Paru,  18^; 
OSrres,  Die  ChruaiAe  MyttOe,  BatiaboD,  ii.  p.  410  mq.;  Fnn- 
ciaoos  Quaresmitu,  De  ViUneribtu  DomuUfYeaiot,  16B2,  i.4.; 
Baynand,  Opera,  vol.  ziU.,  Lyons,  1665 ;  DvbUn  Bevieu,  1871, 
p.  170;  MaTiry,  Moffie  et  AttrologU;  Bean □  is,  Recherekrt  exp. 
aur  VAeUvitS  (krebrate,  Paris,  1886 ;  Boarbeyre,  Let  Stigma- 
ttf^,  Paris,  1886:  Ennemoeer,  Der  Maffnetumut  m  VerhiU- 
niu  Mr  BeligioH,  Stuttgart,  1653,  ^  92 ;  Tholaok'B  FonwieUe 
8ekrifleH,  Hamburx,  1839,  p.  97;  Scbmieder,  in  Etam. 
mrcAmaeiimg,  BerUn.  1876,  pp.  ISiD,  34S;  CbiqiilM  Beiuhudt 
la  SoeUa  de  SMogie,  12tb  July,  1886.  (a.  ha.) 

ST£LICH<X  FlAYius,  Roman  general  and  states- 
man, was  of  Vandal  origin,  and  was  bom  about  35ft 
A.D.  At  an  eariv  age  he  entered  the  imperial  army, 
where  his  father  before  him  had  served  under  Valeos ; 
and  he  speedily  attuned  hif^h  promoUon.  He  had 
already  become  magister  equitum  when  in  384  he  was 
sent  by  Theodosius  as  his  ambassador  to  Perma  ;  bis 
mission  was  very  sncceesfal,  and  soon  after  his  return 
he  was  made  comes  domesticus  and  commander-in- 
chief,  receiving  also  in  marriage  Serena,  the  emperor's 
niece  and  adoptive  daughter.  Theodouus,  when  dy- 
ing, made  Stilioho  and  Serena  the  guardians  of  Hoo- 
orias  and  hia  othw  ohOdreo.  Honorins,  in  398,  was 
marri^  to  Stilioho's  daughter  Maria,  and  in  408  to 
her  uster  Thermantia.  It  was  by  StUicho  that  Alans 
in  396  was  compelled  to  quit  the  Peloponoesus  (see 
Alarki),  and  that  in  398  the  revolt  of  the  Sfann- 
tantan  prince  Qildo  ma  repressed.  Stilicho  agun 
encountered  Alaric  at  Pollentia  in  402,  and  at  VenHia 
in  403,  oompcJling  bis  retreat  into  Blyria,  and  was 
rewarded  with  a  triumph  on  tus  return  to  Rome.  In 
405  he  almost  annihilated  the  army  of  Radagaisus,  the 
leader  of  the  Ostrogoths,  at  flesole.  The  arrange- 
ments into  which  he  subseqaently  entered  with  Ahme 
(see  AiiABio)  were  made  use  of  by  his  enemies  to 
alienate  the  emperor  from  him,  and  when  at  last  re- 
volt ms  the  ouy  oourse  that  might  posubly  have 
saved  him  his  oratinned  loyalty  proved  fiUal.  Aban- 
doned bv  his  troops  he  flea  to  Baveiuia,  and,  baring 
been  induced  by  false  promises  to  quit  the  church  ia 
which  he  had  taken  sanctuarVt  he  was  beheaded  oa 
August  23,  408.  Stilicho  is  the  hero  of  much  of  the 
poetoyof  Claudian  [g,v.). 

STILL,  John  (c  1543-1607),  bishop  of  Bath  and 
Wells,  and  now  best  known  as  the  probable  author 
("Mr.  8.,  Master  of  Arts")  of  Gammer  Ourton't 
NeedUj  the  eariiest  oomedy  bat  one  in  the  Enf^ 
language  (see  Drama,  vol.  viL  p.  370),  waa  a  naUve 
of  Grantham,  Lincolnshire,  and  was  bom  about  1543. 
He  became  a  stadent  of  Christ's  G<^lege,  Cambridge, 
where  he  duly  graduated  and  took  <naera.  He  wu 
apiKunted  in  1570  Lady  Margaret's  professor  of  dirin- 
ity  in  his  univeruty,  subseqaently  held  livings  in  Snf- 
fdk  and  Yorkshire,  and  was  master  successively  of  St 
John's  College  (1574)  and  of  Trinity  College  (1577). 
Still  was  nused  to  the  bishopric  of  Bath  and  Wells  in 
1592,  and,  after  enjoying  conriderable  fame  as  a 

Ereaoher  and  disputant,  he  died  on  Febmaiy  26, 160T» 
laviog  a  large  iortnne  from  lead  mines  disooTOed  in 
the  Irfendip  Hills. 
STILLINGlHeinrioh.  See  Jong. 
STILLINaFLEET,  Edward  (1635-1699),  a  con- 
spicuous figure  in  the  chureh  of  the  Restoration,  wu 
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descended  from  the  Stilltngfleeta  of  Stilliogfleet,  in  the 
neighborhood  of  York,  and  was  bom  at  Cr&nbounie  in 
liofaet  on  the  17th  April,  1635.   There  and  at  King- 
wood  he  received  hie  preliminary  edacation,  and  at 
the  age  of  thirteen  was  entered  at  St  John's  College, 
Cambridge,  as  Isaac  Barrow  five  years  before  and  at 
the  same  age  had  been  entered  at  Peterhouse.  He 
took  his  bachelor's  degree  in  1652,  and  in  the  follow- 
ing year  was  elected  to  a  fellowship.    After  residing 
as  tutor  first  in  the  family  of  Sir  Roger  Bur^in  in 
Warwickshire  and  then  witu  the  Hon.  Francis  Pierre- 
ttmt  in  Nottingham,  be  was  in  1657  presented  bytbe 
KHmer  to  the  living  of  Sutton  in  Bedfordshire.  Here 
be  brought  to  completion  and  published  (1659)  his 
Irmieum,  in  which  he  songht  to  give  expression  to 
the  prevauing  weariness  oi  faction  and  to  find  some 
ecclesiastical  compromise  in  which  all  oould  consoien- 
tioosly  unite.   Schemes  of  comprehension  were  then 
the  moat  familiar  topics  of  conversation.  There  seemed 
every  probability  that  a  moderate  Episcopacy  might 
attract  all  parties ;  and  it  was  to  be  expected  that  a 
learned  and  able  scholar  fresh  from  the  atmosphere 
of  Cambridge  Platonism  should  desire  to  help  present 
entanglements  towards  a  liberal  solution.  Much 
may  still  be  learned  from  his  cogent  and  earnest 
exposition  of  the  great  principle  that  it  is  unwar- 
rantable for  the  oaurch  to  make  other  conditions 
of  her  communion  than  our  Saviour  did  of  dia- 
dpleship.  _  In  1662  he  reprinted  the  .Bmieum  wi^ 
an  appendix,  in  which  he  sought  to  prove  that  'Uhe 
dkurch  is  a  distinct  society  from  the  state,  and  has  di- 
vers rights  and  privileges  of  its  own,  .  .  .  resulting 
from  Its  ooDstitation  as  a  Christian  sodety,  and  that 
these  rights  of  the  church  cannot  be  alien^«d  to  the 
state  after  their  being  united  in  a  Christian  country. " 
In  the  same  year  the  oountiy  gave  its  answer  to  bis 
and  all  similar  jjroposals  in  the  Act  of  Uniformity, 
which,  by  requiring  that  all  clergymen  should  he  epts- 
co pally  ordained  and  should  use  the  revised  liturgy, 
lost  to  the  church  of  England  such  men  as  Richard 
Baxter,  John  Howe,  and  Philip  Henry.  StiUingfleet's 
actions  were  as  liberal  as  his  opinions.    He  sheltered 
in  his  rectory  at  Sutton  one  footed  minister  and  took 
for  another  a  larm  house  to  be  used  as  a  sohooL  But, 
as  time  wore  on,  bis  liberalism  degenerated  and  gave 
oooanon  to  Howe's  renuric  that  the  rector  of  Sutton 
was  a  very  different  person  from  the  dean  of  St  Paul's. 
But,  though  in  1680  hejmhlished  his  Vnreasonablenen 
of  Separation,  his  wilhngness  to  serve  on  the  ecclesi- 
astical commission  of  1689,  and  the  interpretation  he 
then  proposed  of  the  damnatory  clauses  of  the  Atha- 
nanan  creed,  are  proof  that  to  the  end  he  leaned 
towards  toleration.    Another  work  which  Stillingfleet 
puUished  in  1662  won  for  him  the  confidence  and  ad- 
miration of  his  church.  This  was  his  Or^net  Sacra, 
or  a  RationcU  Account  of  the  Chrtatian  l'aith  a^  to  the 
TVuth  and  Divine  Authority  of  the  Scripturet  and  the 
Jtattert  therein  contoinad.   Rendered  omolete  though 
it  be  by  the  general  advance  of  the  disouBton,  this 
mpologetio  made  a  deep  impression  at  the  time,  and 
rapid  preferment  followed  its  publication.  Henchman, 
iHshop  of  London,  employed  nim  to  write  a  vindica- 
tion of  I^aud's  answer  to  ^her  the  Jesuit   In  1665 
the  earl  of  Southampton  presented  him  to  St  An- 
drew's, Holbom ;  two  years  later  he  became  prebend- 
ary of  St.  Paul's,  in  1668  chaplain  to  Charies  11.,  in 
1670  canon  residentiary  and  in  1677  dean  of  St  Paul's. 
Finalhr,  but  under  different  auspioes,  he  was  oonse- 
cratedbishop  of  Worcester,  13th  October,  1689.  During 
these  vears  he  was  oeaselessly  engaged  in  oontroveniy 
with  NonoonformiBts,  Romanists,  Deists,  and  Socin- 
iaiiB.  EUs  unrivalled  and  various  learning,  his  dialeoti- 
oal  ezpertnesB,  and  his  masrive  jndgment  rmdered 
him  a  foimidaUe  antagonist ;  bat  the  lespecb  enter- 
tained for  him  by  his  opponents  was  ehic^  aroosed 
hy  his  recognised  love  of  truth  and  superiority 
to  personal  oonnderations.    He  had  the  oonng& 
along  with  iko  suntly  and  noUe-minded  Ken  umx 


the  other  six  bishops,  to  incur  the  anger  of  James 
II.  by  resisting  his  proposed  Declaration  of  InddMnoe 
(1688).  Strangely  enough,  he  crossed  swordsboth 
with  Dryden  and  Locke, — with  Dryden  in  connection 
with  the  papers  favorable  to  the  authority  of  the 
Church  of  Rome  which  were  found  in  the  strong  box 
of  Charies  II.  and  were  suppcned  to  have  been 
vrritten  by  him,  and  with  Locke  because  the  theologian 
considerm  that  the  philosopher's  definition  of  sub- 
stance was  prejudicial  to  the  doctrine  of  the  Trinity. 
In  most  of  his  writings  there  is  a  small  residuum  of 
permanent  value.  The  range  of  his  learning  is  most 
dearly  seen  in  his  Bi^wp^s  Ri^ht  to  Vote  m  Ra^a- 
maU  in  Oases  Oapitai.  Hia  Oriaines  BritamtieiKt  or 
Antiquities  of  the  Britah  Chwrdi  Tl685),  is  a  surprimng 
mixture  of  critical  and  uncritical  research ;  and  his 
Discourse  Concerning  the  TViw  Reason  of  the  Suffer- 
ings of  Christ  (1669\  written  in  answer  to  CrelUus, 
oontoins  a  most  forcible  statement  uf  the  doctrine  of 
Christ's  substitution.  So  handsome  in  person  as  to 
have  earned  the  sobriquet  of  * '  the  beauty  of  holiness, ' ' 
Stillingfleet  was  twice  married, — first  to  Andrea, 
daughter  of  William  Dobbyns  of  Wormington,  by 
whom  he  had  two  daughters^  who  died  in  infancy,  and 
one  son ;  aflerwards  to  Elizabeth,  daughter  of  Sir 
Nicholas  Pedley,  by  whom  he  had  seven  children.  He 
died  in  his  house  at  Westminster,  28th  March,  1699, 
and  was  buried  in  his  own  cathedral,  where  a  hand- 
some mottoment  briefly  records  virtues.  His 
Hbnuy  was  bought  by  Maish,  andilnshop  of  Annagh, 
to  form  the  foundation  of  a  pul^o  tibraay  in  Dublin. 

A  ooUeoted  edition  of  his  works,  with  life  prefixed,  waa 
pabtished  in  Loadoa  (1710) ;  and  a  most  aseftil  edition  of 
The  Dotirines  and  Practiota  vftha  ChunA  of  Rome  Truly  Rep- 
retmUA  was  published  in  1845  by  Dr.  Canniagham. 

STILLWATER,  a  city  of  the  United  States,  at  the 
bead  of  Washington  county,  Minnesota,  on  the  west 
bank  of  the  St  Croix  river,  18  miles  northeast  of  St 
Paul.  It  is  a  great  centre  of  the  lumber  trade,  con- 
tains a  State  prison,  a  high  aohool,  and  a  public 
library,  and  increased  its  population  from  4124  to  9055 
between  1870  and  1880. 

STILT,  or  LoNO-LEOQED  Plover,  a  bird  so-called 
for  reasons  obvious  to  any  one  who  has  seen  it,  since, 
though  no  bigger  than  a  Sni^,  the  length  of  its  1^ 
(their  bare  part  measuring  8  indies),  in  proportion  to 
the  size  of  its  body,  ezoeeds  that  of  any  other  bird's. 
The  first  name  (a  trandaUon  of  ^e  EVenoh  Echasse. 

given  in  1760  by  Brisson)  seems  to  have  been  bestowed 
y  Reonie  onlv  in  1831 ;  but  recommended  by  its 
definiteness  and  brevity,  it  has  wholly  supplanted  the 
seoond  and  older  one.  The  bird  is  the  Charadrius 
himantopu^  of  Linnseus,  the  Mimantcpus  candidus 
or  mdanopterus  of  modem  writers,  and  belongs  to  the 
group  Ltmioolee,  having  been  usuallv  placed  in  the 
FamOy  SeoiopaddtBy  though  it  might  be  quite  aa 
reasonab^  referred  to  the  CharadriidcB,  and,  with  its 
allies  to  be  immediately  mentioned,  would  seem  to  be 
not  very  distuit  from  .fiosmotopuf,  notwithstanding 
the  wondorfol  devi^pment  of  its  lege  and  the  slender- 
nessofitaUlL 

*nie  verVpeeollar  form  of  the  Stilt  natarally  gave  BnAn 
oeoaslon  (filk  NaL  Wsena,  viii.  pp.  114-116}  to  lament  the 
BbortOMningB  of  Katare  in  {nDdaoing  an  animal  with  such 
"enormooa  defects," — its  long  legs  in  porticalar,  he  tup- 
posed,  Boansely  allowing  it  to  reach  the  ground  with  ita  biU, 
Bat  he  failed  to  notice  the  flexibility  of  iti  proportionately 
long  neck,  and  admitted  that  he  waa  iU-inft»med  as  to  ita 
habits.  No  doabt,  if  he  liad  enjoyed  even  so  slight  an  op- 
portanity  aa  oooorred  to  a  chance  observer  (Ris,  1859,  p. 
397),  he  would  have  allowed  that  its  otruotare  and  ways 
were  la  complete  conformity,  for  the  bird  obtains  ita  food 
by  wading  in  shallow  water  and  seising  the  insects  that  fly 
over  or  float  apon  ita  snrhce  or  the  small  crustaceans  that 

>  The  possible  eonflision  by  Pllsy's  tnuiseriben  of  this  word 
with  Uxmabmu  baa  been  slready  mentioned  (Oystskcatcbbb, 
vol  xtUL,  p.  114,  note  21.  fitaaniofMU,  with  Its  eqalTsleot.  to- 
rtaa.  "  Ivao  awkward  nwtaphor,''aa  remarked  by  QUbertwhltib 
"ImpUes  tbat  the  legi  ara  aa  slender  and  pliant  aa  If  out  out  of  a 
thoqTof  leather.'* 
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sirim  beneatb,  for  which  parpose  its  slender  extremities 
are,  as  might  be  expected,  admirably  adapted.  Widely 
«pread  over  Asia,  North  Africa,  and  Sontheni  Earope,  the 
^ilt  has  many  times  visited  Britain— though  always  as  a 
straggler,  for  it  is  not  known  to  breed  to  the  northward  of 
the  Danabe  valley,— and  its  occarrence  in  Scotland  (near 
Dnmfries)  was  noticed  by  Sibbald  so  long  ago  as  1684.  It 
chiefly  resorts  to  pools  or  lakes  with  a  margin  of  mud,  on 
which  itconstractsaslightnest,  banked  round  or  jost  raised 
Above  tiie  level  so  as  to  keep  its  eggs  dry  {Ibia,  185Q,  p.  360) ; 
bnt  sometimes  they  are  laid  in  a  tnft  of  grass.  They  are  fonr 
in  number,  and,  except  iii  siae,  closelyreaemble  those  of  the 
OTBrT>BCATCHSB(Tol.xTiii.p.ll4).  Ilie  Uxd  hiB  Um  head, 
neck,  and  lower  parts  white,  the  back  and  wings  glosey 
l>lack,  the  iridesred,  and  the  bare  part  of  the  legs  pink. 
In  America  the  genus  has  two  repreeentatives,  one '  (Fig.  1) 
dosely  resembling  that  Just  described,  bot  rather  sDoaUer 


Waah  iu  Lincolnshire,  and  deacribed  the  birds  as  hovering 
over  the  sportsman's  head  like  lapwings.  In  this  district 
they  were  called"Telpen"  tirom their  eiy;'  bnt  wheUier 


Fio.  1.— Black-Neeked  Amettean  StUt  (After  Oosse.) 

and  with  a  black  crown  and  nape.  This  is  H.  uigrieoUit  or 
ntexieaniu,  and  occurs  from  Mew  England  to  the  middle  of 
South  America,  beyond  which  it  is  replaced  by  H,  hraaUiennt, 
which  has  the  crown  white.  The  Stilt  inhabiting  India  is 
now  recognized  to  be  caadidua,  but  Australia  possesses  a 
distinct  species,  H.  wnm-hMandim,  which  also  occurs  in 
New  Zealand,  though  that  country  has  in  addition  a  species 
peculiar  to  it,  H.  notm-t^ndim,  differing  from  all  the  rest 
by  assuming  in  the  breeding-season  an  altogether  black 
plumage.  Australia,  however,  presents  another  form,  which 
is  the  type  of  the  genus  Cladorhynchua.  and  differs  from 
Hmantopna  both  in  its  style  of  plnmage  (the  male  having  a 
broad  bay  pectoral  belt),  in  its  shorter  tarsi,  and  in  having 
the  toea  (^oogh,  as  in  the  Stilt's  fee^  tiiiee  in  number  on 
«ach  foot)  webbed. 

Allied  in  manv  ways  to  the  Stilts,  bat  differing  in 
maoy  iind«iiafaliy  eoaeric  characters,  are  the  birds 
kaoirn  as  Avosets,' formlDK  the  genus  Reeurvirottra 
of  IdDiuBos.  Thdr  bill,  vhich  is  perhaps  the  most 
alender  to  be  seen  in  the  whole  Class,  ourves  upward 
towards  the  end,  and  has  given  the  oldest  known  spe- 
oies  two  names  which  it  rormerly  bore  in  England, — 

Gobbler's  awl,"  from  its  likeness  to  the  tool  so  called, 
and  "  Soooper,"  because  it  resembled  the  scoop  with 
which  mariners  threw  water  on  their  sails.  The  legs, 
chough  long,  are  not  eztraordinarilr  so,  and  the  feet, 
whion  are  webbed,  bear  a  small  hind  toe. 

This  spedee  (Fig.  2),  the  S.  avoeetta  of  ornithology,  was 
of  eld  time  plentifal  in  England,  though  doubtless  always 
restricted  to  certain  localities.  Charleton  In  1668  says  that 
when  a  boy  ha  had  shot  not  a  few  on  the  Severn,  and  Plot 
mentions  it  so  as  to  lead  one  to  suppose  that  in  bis  time 
(1686)  it  bred  in  Staffordshire,  while  Willnghby  (1676)  knew 
of  it  as  being  in  winter  on  the  eastern  coast,  and  Pennant 
in  1769  found  it  in  great  numbers  opposite  to  Fossdyke 

'  This  species  was  made  known  to  Ray  by  Sloane,  who  met 
wltnli  In  Jamaica,  wh«re  in  hia  day  It  was  called  "  Longl^." 

•  This  word  la  from  the  Boloftnese  AvoKtta,  which  Is  conBldered 
to  be  derived  tnm  the  Latin  aeff— the  termination  expresRine  a 
dg^^veofa  ^raceflil  or  delicate  kind,  as  dowtia  from  donna 


Flo.  2.— AvoseL  (After  Kanmann.) 

that  name  was  elsewhere  applied  is  nnoertala.  At  the  end 
of  the  last  century  they  frequented  Eomncy  SCaisb  in  Kent, 
and  In  the  first  quarter  of  the  present  centniy  thej  bred  in 
various  suitable  spots  in  Snfiolk  and  Morfolk.— the  last 

Elace  koown  to  have  beoi  inhabited  by  them  b^ng  Salt> 
onse,  where  the  people  made  paddings  of  Oieir  eggs^  while 
the  birds  were  killea  for  the  sake  of  their  ftetheis,  whleh 
were  used  In  making  artificial  flies  for  fishing.  The  erttr- 
nation  of  this  settlement  took  place  between  1822  and  1825 
Icf.  Stevenson,  Birdt  of  Norfolk,  ii.  pp.  240,  241.)*  The 
Avoeet's  mode  of  nesting  is  much  like  that  of  tiie  Stilt,  and 
the  eggs  are  hardly  to  be  distinguished  from  those  of  the 
latter  but  by  their  larger  sise,  the  bird  being  about  as  big 
as  a  Lapwing  (vol.  xiv.  p.  308),  white,  with  the  exception 
of  Its  crown,  tiifi  back  of  the  neck,  the  Inner  scapalan, 
some  of  the  wing-coverts  and  the  primaries,  which  are 
black,  while  the  legs  are  of  a  fine  light  blue.  It  Boems  to 
get  its  food  by  working  its  bill  from  side  to  side  in  ahaUow 
pools,  and  catching  the  small  crustaceans  or  lame  of  in- 
sects that  may  be  swimming  therein,  bnt  not,  as  has  beoi 
stated,  by  sweeping  the  snr&oe  of  the  mud  or  sand — a  pro- 
cess that  woald  speedily  destroy  the  delicate  bill  byfrictioa. 
Two  species  of  Avoeet,  B.  tmeneoMa  and  B.  andina,  are  foand 
in  the  New  World;  the  former,  which  ranges  so  far  to  the 
northward  as  the  ^katchewan,  is  distinguished  by  its  light 
cinnamon-colored  head,  neck,  and  breast,  and  the  latter, 
confined  so  far  as  known  to  the  mountain  lakes  of  Chili, 
has  no  white  in  the  upper  parts  except  the  head  and  neek. 
Australia  prodaces  a  fourth  species,  R.  noMs-MtaiMlte  off 
rufrncoUit,  with  a  chestnut  head  and  neck :  bat  the  EanqisaB 
R.  atocetta  extends  over  nearly  the  whole  of  middle  and 
southern  Asia  as  well  as  Africa. 

A  recent  proposal  {Ihi$,  1886,  pp.  224-239)  to  unite 
the  Avoseta  and  Stilts  in  a  single  genus  seems  to  bsTS 
tittle  to  recommend  it  but  its  novelty,  and  will  hardly 
meet  with  acceptance  by  systematists.  (a.-n.) 

STIRLING,  a  midland  county  of  Scotland,  u  boun- 
ded N.  by  Perthshire,  N.£.  b^v  Clackmannan,  and  the 
Firth  of  Forth,  S.R  by  Linlithgowshire,  S.  by  Lan- 
arkshire, and  a  detaohed  portion  of  Dambartonshire, 
and  S.  W.  and  W.  by  I)ambartonshire.  In  die  north- 
east there  are  two  isolated  portions,.— one  forming  tlie 
parish  of  Alva,  bounded  partly  by  Clat^mannan  and 
partly  liy  Ferthsbire,  and  the  other  forminic  part  of 
the  parish  of  Logic  and  bounded  by  Perthshire.  Hie 
outlines  of  the  main  portion  arc  extremely  irregulai', 
the  boundary  on  the  north  following  for  the  most  part 
the  windings  of  the  Forth,  while  on  the  west  it  passes 
through  the  middle  of  Loch  Lomond,  and  on  the  south 


"Yarwhelp"  (GoDwrr,  voL  x.  p.  642)  and  ' 
"Wh'anp"  (CCEI.RW.  vol.  vl,  p.  628).  "Barker "and 


Tanp"  or 

 ^     ^  "Clinks" 

seem  to  have  been  name^  used  in  Norfolk. 

«  The  same  kind  of  lamentable  de«t ruction  baa  of  late  bees 
parried  on  In  Holland  and  Denmark,  to  the  extirpation  praba- 
Uy  of  the  apedes  In  each  country. 
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oranddes  to  a  oonsidcralilc  extent  with  varioas  sti-eama. 
The  extreuie  length  of  the  ooimtT  ficom  northwest  to 
BondieaBt  ia  about  45  miles,  aud  the  greatest  breadth 
from  north  to  south  about  18  miles.  The  land  area 
is  286,338  araes,  and  the  total  area  298,579  acres,  or 
about  466  square  miles.  Apart  from  the  district  round 
Loch  Lomond,  the  principal  charm  of  the  scene^  of 
Stiriingsliire  is  in  the  views  of  the  valley  of  the  Forth 
with  the  winding  river,  and  for  background  the  distant 
peaks  of  the  Grompians,  or  the  nearer  ranges  of  the 
Ochils,  which  encroach  on  ^e  northeastern  comer  and 
detached  seoUons  of  ihe  county.  The  valley  of  the 
Forth  runs  along  nearlv  the  whole  of  the  northern 
border,  Tndening  towaras  the  east.  The  centre  of  the 
>  eoanty  from  northeast  to  southwest  is  occupied  by 
the  broad  irregular  ranges  of  the  Lennox  Hills,  whiiMi 
are  known  nnder  four  different  names,  aooording  to 
the  parishes  in  whidi  they^  are  principally  sitnated,— 
the  Gargunnodc  Hills  (attuning  a  height  of  1591  feet), 
the  Fintiy  Hills  (1676),  the  EoMli  Hills  (1393),  and 
the  Campsie  Fells  (1894).  Neariy  the  whole  of  the 
ooonty  to  Uie  northeast  of  Loch  Lomond  is  occupied 
by  a  spur  of  the  (j^rampianjB.  reaching  in  Ben  Lomond 
a  height  of  3192  feet  Besides  Loch  Lomond,  utuated 
partly  in  Dumbartonshire,  aud  Loch  Katrine,  which 
bounds  the  ooonty  at  its  northwestern  comer,  the  prin- 
dpal  lakes  are  Looh  Arklet  to  the  south  of  Loofa  Kat- 
rine Loch  (Toulter,  in  the  south  of  St.  Ninians  parish, 
Looh  Ellrig  in  Falkirk  parish,  and  Blat^  Looh  partly  in 
Lanarkshire.  The  river  Forth,  from  its  junction  with 
the  Kelty  near  Gartmore,  forms  the  northern  bonndaiy 
of  theoounty,  except  where  it  bounds  on  the  north  l^e 
part  of  Kp^n  parish  whu^  is  in  Perthshire  and  sep- 
aratee a  portion  of  Lecropt  parish  from  Uiat  of  St  Nin- 
ians and  a  portion  of  Logie  from  that  of  St  Nimans 
and  Sterlioe.  It  receives  fVom  the  north  the  Teith, 
which  touches  the  county  at  Lecropt  parish,  and  the 
Allan,  which  separates  the  parishes  of  Lecropt  and 
Logie,  and  from  the  south  the  Boquhan  bum,  the 
Touch  bum,  and  the  Bannook  bum.  The  Guron 
water  flows  eastwards  from  the  Fintiy  Hills  to  the  Firth 
of  Forth  at  Grangemouth.  On  the  south  t^ere  axe  a 
number  of  streams  which  form  at  various  places  the 
boundary  of  the  county,— the  Endriok  water  flowing 
westwards  from  tho  FmtW  Hills  to  Loch  Lomond,  the 
Kelvin  from  near  Kil«ytn  flomng  sonthwestwaras  to 
ihe  Clyde,  and  the  Avon  from  Lana^shire  flowing 
northeastmrds  to  the  Firth  of  Forth.  Hie  Fortli  and 
Clyde  Canal  OTOsses  the  southeastern  oomer  of  the 
county  from  Castlecary  to  Grangemouth. 

The  whole  of  the  distriot  to  the  north  of  Loch  Lomond 
is  occupied  by  the  crystalline  schists  of  the  Highlands, 
which,  by  the  existence  of  a  great  fault,  are  oonnected 
on  the  east  with  the  Old  Bed  Sandstone,  which  occu- 
pies the  broad  vallev  between  the  base  of  the  High- 
land hills  and  the  chain  of  the  Oohils.  These  latter 
heights,  portions  of  which  are  included  in  detached 
areas  of  theoounty,  consist  of  volcanic  rooks  associated 
with  the  Old  Bed  Sandstone  (see  vol.  x.  p.  304).  The 
Lennox  Hills  in  the  centre  of  the  county  are  formed  by 
volcanic  rocks  of  CarboiuferouB  age  resting  on  strata  of 
red  and  white  sandstone  (see  vol.  x.  p.  307).  The 
lower  grounds  are  deeply  buried  under  glacial  drifts, 
and  oonspicoousty  marked  by  laoad  ternoes  that  rep- 
resent former  sea-margins.  On  one  of  tliese,  at  a 
height  of  50  feet  above  the  present  sea-level,  lies  the 
Cane  of  Falkirk.  Another  stands  at  an  elevation  of 
about  100  feet  There  are  saline  mineral  springs  at 
Bridge  of  Allan. 

The  coal-field  raos  obliquely  along  the  southeast 
of  the  oounty,  the  principal  seams  being  in  Denny, 
Kilsyth,  Larbert,  Falkirk,  and  Slamannan  parishes. 
Ironstone,  fireday,  and  oil-shale  are  also  found.  Idme- 
stone  is  extensively  wrought  in  the  Campae  district, 
and  there  are  a  number  ofsandstone  quarries  in  various 
parts  of  the  county.  The  total  output  of  coal  in  1884 
was  1,182,891  tons,  of  ironstone  75,351  tons,  of  fire- 
obv  15,872,  and  of  oil-shale  4535. 


.ilifrieNtttuv.— According  to  the  landowners'  letnm  of 
187^73  the  land  was  held  by  4SS7  proprietors,  pooBeasIng 
284,751  acrea,  at  an  annual  valuation  ol  £521,407  [18^,038], 
an  average  value  all  over  of  £1, 16s.  3iA.  [$8.62].   Of  tbo 

f>roprietoi8  3409  poMeased  less  tauk  (me  acre,  llie  follow- 
Dg  possessed  over  5000  acres  eaoh :  Doke  of  Montroee,  68,- 
678;  William  Forbce,  13,041;  Bear-admiral  Sir  William 
Edmonstone,  9778 ;  Hon.  Mrs.  Margaret  I>nnoz,  7606 ;  Alex. 
OrahamSpeirs, 7172;  W.Ca.BoQtine, 6931;  Lieatenant-Col. 
John  Morray,  6813 ;  Sir  Alex.  C.  B.  Gibaon-Maitlsnd,  6023  ; 
Henry  Fleb^er  Campbell,  5679 ;  and  James  Johnstone,  6340. 
The  two  arable  aoilsoi  SterlingBhire  are  distingnished  loeallj 
as  catse  and  dryfleld,  the  remainder  of  the  coant7  being 
ocoapied  by  mountain  pastare  land,  moor,  and  mooa.  The 
Cuse  of  Sterling  extends  along  the  banks  of  the  Forth  from 
Bachlyvie  to  the  eastern  extremity  of  the  county, — a  length 
of  about  28  miles,  with  a  breadth  vaiying  f^nm  1  to  4  mile^ 
the  total  area  being  about  30,000  acree.  The  cane  soil  eon- 
sists  of  the  finest  clays,  without  stones,  but  interspeised 
with  strata  of  marine  shells.  It  has  been  partly  reclaimed 
bom  superincumbent  yesi  moss,  of  which  there  are  still 
considerable  areas  adjoining  iL  It  re^^nires  a  great  deal  of 
labor,  but,  by  means  of  draining,  subsoil  plougUng,  and  the 
use  of  lime,  has  been  rendered  one  of  the  most  f^ile  soila 
in  Scotland,  being  specially  well  adapted  for  wheat  and 
beans.  The  dirflud  oocnpiea  the  slopes  of  the  hills  above 
the  cams  and  tike  vall^  In  the  InterlOT  of  the  county, 
which  ocHuUtato  the  more  ArUle  portions,  the  crops  ibr 
which  it  is  best  suited  bdng  potatoes  and  turnips.  A  ^reat 
part  of  the  dryfleld  has  beeo  reclaimed  moor  within 
the  present  eentory.  The  Lennox  Hills,  oocnj^lng  about 
a  fbozth  of  the  total  area  of  the  eonnty,  fima  one  of  the 
most  valnaUe  tiacta  of  pastnze  land  in  Scotland.  The  iol- 
lowlngtaUe  gives  a elasslfloation  of  tha  holdings  in  1875 
and  1885: 
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According  to  the  agricultural  returns  for  1886,  out  of  a 
total  of  295,285  acres  116,477,  or  nearly  39  per  cent.,  were 
arable  land,  the  area  under  com  erope  amounting  to  29,30ft 
acres,  nnder  green  crops  to  8752,  rotation  grasses  3(^664, 
permanent  pasture  45,232,  flax  1^  and  &Uow  1508.  Oats, 
the  principu  com  cn^,  occupied  19,662  acres,  wheat  2065 
acres  (adecrease  of  abontone-half  within  twenty  years),  bar- 
ley 4297  acres,  rye  30,  beans  3221,  and  peaseSl.  Oir  green  crops 
the  principal  are  potatoes  (3500  acres)  and  tamips  (4623 
aoiefi).  Considerably  more  than  half  of  the  arable  area  is 
occupied  by  rotation  grasses  and  permanent  posture,  and 
their  acreage  is  otmstantly  increasing,  which  is  snfflcieotly 
accounted  far  by  the  steady  increase  in  the  numbers  <^ 
sheep  and  oriUe.  The  nnmher  of  horeee  in  1886  was  4618, 
of  which  3176  were  used  solely  for  purposes  of  agriculture, 
and  1440  were  unbroken  borsee  and  maree  kept  solely  for 
purposes  of  breeding.  The  Clydesdale  breed  are  in  general 
use  on  the  larger  fiums.  Cattle  in  1886  numbered  29^132^ 
of  which  10,74!5  were  cows  and  h^An  In  milk  or  in  calf, 
and  8684  were  other  cattle  two  years  old  and  above.  But- 
ter-making Is  Uirgely  practiced  on  the  dryfleld  farms,  tiie 
Ayrshire  being  the  principal  breed  of  cows,  but  cattle-feed- 
ing is  also  an  important  industry,  far  which  Irish  cattle  and 
cross  breeds  are  frequently  bougb^  a  oonsiderable  number 
of  shorthorns  being  also  reared.  Sheep^  chiefly  blackfitoed^ 
for  which  there  la  extensive  pasturage  on  the  Lennox 
Hills  and  the  tiopte  of  the  Grampians,  nnmbered  109,897  in 
1886,  and  pigs  1775. 

Though,  as  Is  evident  from  the  remains  of  trees  in  the 
mosses,  an  extensive  district  of  the  county  was  at  one  time 
occupied  by  fbrest,  It  is  now  comparatively  devoid  of  timber, 
the  area  under  woods  in  1681  being  only  12,483acres.  There 
is  a  natural  tendency  to  the  growth  of  birch  on  the  lower 
slopes  of  tiie  mountains  in  the  parishee  of  Buchanan  and 
Drymen,  and  oaks  grow  extensively  on  the  borders  of  Loch 
Lomond.  Larch  and  Scotch  flrs  principally  occupy  the 
modem  plantations  in  the  other  parte  of  the  conn^.  In 
1886  there  were  only  31  acres  nnder  orchards,  27  nnder 
market  gardens,  and  63  nnder  nnisery  gronnda. 

^onu/acturei;— Hie  Otrron  ironworks,  fbunded  in  1760, 
for  a  long  time  led  the  van  In  British  iron  manu&ctnre,  and 
are  still  among  the  most  extensive  in  the  kingdom.  The 
Falkirk  ironworks,  founded  in  1819,  are  the  next  to  them 
in  importance  in  the  eonn^,  but  titere  are  many  others  in 
the  same  district.  Tha  woculen  mannihoture  ia  next  to  irm 
in  importance.  It  indndes  carpets,  tartans,  shawls,  and 
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STIRLING. 


tfreeda,  the  priiwii»l  teaim  ot  Ibe  Indrntoj  being  Alva,  Bui- 
nocklmrn,  umbulMnon,  aad  Stiriing.  CUleo  ^iDung  ia 
carried  on  in  tiie  wwteni  put  of  tiie  caaaty,  mj/wMlj  at 
OMOpde  and  Mllonvie.  There  •»  ehunioal  worlu  at 
Stirhag,  Falkirk,  Dsany,  and  Oampeie.  Throaghoat  the 
coan^  there  are  a  oonslderable  namber  of  breweries  and 
diitmeriee.  At  Grangemoath,  the  principal  port  in  the 
coaaty.  ehipbnUdinB  is  carried  on. 

AdmUittratum  and  P^tUatiim.--StMtug  ii  indaded  with 
Dumbarton  and  Oackmannan  In  the  same  afaeriSiiloin,  bot 
hai  two  shell ifwibstitates,  who  sit  at  Stirling  and  Falkirk 
reroeotlTely,  and  there  are  prisons  in  both  towns.  The 
high  o(Hirt  of  justiciary  holds  circuit  courts  at  Stirling. 
There  are  21  entire  oivii  parishes  within  the  eoantj  and 
parts  of  5  others.  Stirling  (popnlatlon  12,194)  Is  a  royal 
and  police  hurah,  Falkirk  (13,170)  a  police  borgh  and  bnrgh 
of  regality,  Kilsyth  (6406)  a  police  bargh  and  burgh  of 
baronr,  and  Alva  (4961),  Bridge  of  Allan  (3006),  Denny  and 
Danipaoe  (40B0),  Orannmonth  (4424),  and  MilngaTie  (2636) 
pi^ee  bargbs.  In  addition  to  these  the  following  plaoes 
had  each  upwards  of  2000  inhabitants :  Bannock  bum  (2549), 
Lennoztown  (3249),  and  Stenhonsemuir  (2617).  From 
39,761  in  1765  the  popnlation  of  the  county  had  by  1801 
increased  to  60^825,  by  1831  to  72,621,  by  1861  to  91,Ka6,  by 
1871  to  96,176,  and  by  1881  to  112,413,  of  whom  56,147  were 
males  and  66,296  were  females.  The  number  of  persons  to 
the  Sftnare  mile  is  251,  and  in  point  of  density  Stirling  ranks 
ninth  among  the  counties  of  Scotland.  One  member  is  re- 
tnmed  to  parliament  by  ttie  oonnty,  and  Stirling  and  Fal- 
kirk are  memtMrsof  separate  districta  of  burghs,  which  are 
xespeotively  named  fkom  them,  eadi  returning  one  member. 

JSwtarjr. — In  81  A.D.  the  Romans  nnder  Agrlcola  pene- 
trsted  as  fsr  north  as  the  flrths  of  Clyde  (Clota)  and  Forth 
(Bodotria).  To  secure  their  conqneets  tiiey  erected  be- 
tween these  a  line  of  fbrts  or  j^nsridls,  generally  two 
miles  apart.  In  139  LoUins  Urblcos  erected  along  the  line 
of  the  forts  the  rampart  of  Antoninos's  wall,  afterwards 
known  aa  Graliam's  dyke.  The  wall,  after  crossing  the 
parish  of  East  Kilpatrick,  passed  outside  tiie  present  ooanty 
of  SfeiTling,  till  it  zeaehed  Chatleoary;  whence  it  passed  by 
Oameloa  and  Falkirk  to  Otniden  In  Linlithgowshire.  Oss- 
tlecary,  where  many  Boman  remains  have  been  found,  was 
perhaps  the  principal  Boman  station  on  the  line  of  the  wall, 
and  therewasanoUierimportantoneatGamelon.  A  Boman 
road,  tiie  Osmelon  causeway,  passed  eastwards  from  Castle- 
«ary  to  the  south  of  the  rampart,  and  after  two  milee  crossed 
it  and  held  on  to  Oamehm,  whence  it  went  northward  by 
Bannock  bom,  St.  Nlnians,  and  Stirling  to  the  Forth,  where 
there  was  an  important  station  near  the  present  bridge  of 
Drip.  Thence  it  passed  north  by  Eelr  to  Dunblane.  To 
thenortheastof  theCarron  ironworks  there  was  at  onetime 
a  flnely-preserved  circular  Boman  building,  called  Arthur^ 
Oon  (oven)  or  Julius's  Hof,  which  was  demolished  in  1743, 
hat  of  which  a  drawing  is  preserved  in  Camden's  Britannia. 
In  the  parish  of  Dunipace  are  two  beantiftil  mounds  called 
"  the  Hills  of  Dunipace,"  which  some  have  supposed  to  have 
been  erected  as  monaments  of  peace  between  theBomans  and 
Caledonians,  but  which  are  more  probably  of  natural  origin. 
The  remains  of  what  was  supposed  to  have  been  an  early 
British  stronghold  vrere  discovered  at  Torwood  in  1864.  A 
group  of  calms  at  Craigmaddie,  near  Hilngavie,  is  supposed 
to  mark  the  scene  of  a  battle  between  the  Picts  and  I^nee. 
Among  the  remains  of  old  feadal  castles  may  be  mentioned 
Graham's  castle,  among  the  Fintry  Hills,  which  belonged 
to  Sir  John  de  Graham,  who  was  killed  in  the  battle  of 
Falkirk  in  1296;  Herbertshire,  on  the  north  bank  of  the 
GaiTon  near  Denny,  originally  a  roj^al  hooting  seat,  and 
■tUI  one  of  the  flnort  embattled  residences  Id  the  comity 
(now  a  boarding  school) ;  the  ancient  keep  of  Qistlecary, 
partly  destroyed  by  the  Highlanders  in  1715 ;  Torwood,  Bar- 
rounded  by  tiie  remains  of  the  Caledonian  forest,  in  one  of 
the  oaks  of  which  Wallace  took  leftige;  and  the  ronnd 
tower  of  Oamoek,  called  Bruce't  castie,  of  unknown  history. 
Sir  William  Wallace  lived  occasionally  with  his  ancle,  the 
parson  of  Dunipace,  and  the  county  is  specially  associated 
with  his  exploits  and  those  of  Robert  Bruce,  being  the  scene 
of  some  of  uie  principal  battles  in  the  strnggle  for  Scottish 
independence  (Stirling  bridge,  September  10, 1297 ;  Falkirk, 
July  22, 1298;  Bannockbura,  June  24, 1314).  At  Saachie- 
bum,  11th  Jane,  1488,  James  III.  was  defeated  by  his  insur- 
gent nobles,  uid  daring  his  flight,  having  stopped  at  a  cot- 
tage in  the  vinage  of  Hilton,  was  tiiere  stabbed  to  death. 
EUsyth  saw  the  defeat  of  the  Covenanters  by  Montrose, 
15th  August,  1645,  a  result  which  for  a  time  laid  Scotland 
at  Montrose's  feet ;  and  a  huodred  years  afterwards— 17th 
Jannary,  1746— the  Highlanders  nnder  Prince  Charles  Ed- 
ward routed  the  Hanoverians  at  Falkirk. 

See  Sir  Robert  Slbbald's  DacrMbm  qT  8tfri6w«Uv,  1710.  and 
Nimmo'B  BUbmqfSOtUngMre,  ITmilacOrefDr  Stirltag^  edition 
lathe  best).  i-    .      »  ^.f.b.) 


STIRLING,  B  T<m\  and  pariumentuy  bai|;h  ui4 
tiie  ooanty  town  of  Btiriingraire,  is  finely  nttu^ed  on 
the  Blopes  of  an  isolated  emineDoe  overiooking  the 
TaUey  of  the  Forth  and  abruptly  precnpitoas  towards 
the  northwest,  at  the  junotaon  of  Bevenu  railway  lines, 
36  milee  weet-northweet  of  EdinborKh  and  30  north- 
nordieast  of  Glai^w.  Ori^nally  the  town  was  pro- 
tected on  all  the  aooeasible  sides  of  the  rock  by  a  wall, 
of  which  there  are  still  some  remains  at  the  sonthera 
end  of  Uie  Back  Wall  There  were  two  priDcipat  »• 
tries  to  the  town,— the  Sonth  Port,  originally  100  yuds 
more  to  the  west  of  thepresent  line  of  Port  Sinet, 
and  the  bridge  over  the  Forth  to  ^e  north.  The  ear 
liest  bridge  was  at  Kildean,  a  mile  to  the  west;  the 
existing  old  bridge,  now  disused,  probably  dates  firom 
abont  tite  end  of  the  13th  oentniy ;  the  new  bridge 
was  erected,  in  1829,  from  the  designs  of  Stermson, 
at  a  costof  £17,000  tt82.620j.  The  streets  of  the  old 
town  are  for  the  most  part  steep,  narrow,  and  irregu- 
lar, and  oontain  a  lai^e  number  of  quaint  and  antique 
dwellings.  The  town  has  now  much  outgrown  its 
an<neDt  limits,  and  the  surrounding  suburbs  od  the 
low  grounds  oontun  numerous  villas.  The  castk 
crownm^  the  eminence,  and  oommandiug  a  splendid 
panoramic  view  of  the  wide  vall^  between  the  Lcd- 
nox  Hills  and  the  Highland  mountains  and  Ochils, 
with  the  links  of  the  Forth  and  the  widening  estuaiy 
to  the  east,  is  of  unknown  antiqui^,  bnt  from  the 
time  that  Alexander  I.  died  within  its  walls  in  1124 
till  James  VL  ascended  the  throne  of  England  it  was 
intimatdy  assocaated  with  the  fortunes  of  uie  Scottish 
monarohs,  and  after  the  aooession  of  the  Stuarts  it 
became  a  favorite  royal  reeideooe.  The  bnilding  was 
extended  by  James  IIL ,  who  erected  the  parliament 
hall,  now  used  as  a  banrack-room.  The  palace,  be- 
gun by  James  Y.  and  finished  in  the  reUn  of  Mazy,  is 
at  the  southwest  of  the  fortress,  and  forms  a  quad- 
rangle, the  front  and  pillars  of  which  are  adorned  by 
quaintly  scalptured  figures.  The  royal  chapel  fonnded 
by  Alexander  L,  reboilt  in  the  15Ui  oentury,  aod 
again  by  James  VL,  was  snfaseqnently  oonveitea  into 
an  armory  and  is  now  used  as  a  store.  To  the  west  of 
it  ia  the  Dowhs  room,  the  scene  of  the  treacherous 
murder  of  mlUun.  «ghth  earl  of  Douglas,  by  James 
II.,  in  1462.  Bdow  the  oastle  on  the  northeast  is  the 
road  of  Ba]langei<^,  which  supplied  a  fieUtiona  title 
to  James  V.  when  wandering  in  disguise.  B^ond  it 
is  the  Gowan  or  Gowlan  Hm,  at  the  west  oomer  of 
which  is  Mote  Hill  or  Heading  Hill,  where  Murdoch, 
duke  of  Albany,  and  Beveralof  his  relatives  were 
beheaded  in  1425.  On  the  northeast  nde  of  the 
esplanade  a  statue  of  King  Robert  Brace  was  erected 
in  1877.  Below  the  castle  rock  to  the  southwest  were 
the  king's  ^udens,  now  laid  out  in  gnss,  with  aa 
octagond  mound,  called  the  King's  Knot,  in  the 
oentK.  Farther  aooth  is  the  King's  Fktk,  now  used 
for  recreation,  and  as  a  drill  groundT  In  the  cemetoy 
to  the  south  of  the  castle  esplanade  there  are  a  number 
of  interesting  moonment&  Near  the  main  entrance 
to  the  esplanade  is  the  buildinc  called  Argyll's  Lo«ig- 
ing,  ereded  by  the  poet.  Sir  William  Alexander,  who 
was  created  eari  of  Stirling  by  Charies  I.  It  ^ased 
into  Uie  poeeesrion  of  the  Argylla  in  1640,  and  was 
the  headquarters  of  John,  duke  of  Argyll,  danng  the 
rebellion  of  1715.  Southwest  of  it  is  Mar  b  Work, 
the  ruins  of  tiie  palace  built  as  a  residence  by  the  eari 
of  Mar  abont  1670.  fVom  the  rains  of  CambuskeniwUi 
Abbey.  Next  to  the  castle  the  most  interesting  puUic 
building  is  the  GieyfHais  church,  some  portwoa  « 
which  date  from  the  13th  century,  although  the 
monastery  with  which  it  was  oonoeoted  was  not 
fonnded  till  1494.  The  greater  part  of  it  is  m  the 
Later  Pointed  style.  Thejdmroh  was  fS^®.  <*' 
the  coronation  of  James  VL,  2Wh  July,  1567,  when 
John  Knox  pnached  the  coronation  ^aormon.  rhe 
site  of  the  Dominioan  monastery  founded  b^  Alexandw 
n.  in  1223  is  now  ooeomed  by  the  N»5<m»1  B"*- 
In  the  immediato  neighborhood  of  Stirling,  on  tlw 
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other  side  of  the  Forth,  in  Clackmannan  oount;^,  is 
the  heautiful  ruin  of  CambuBkenneth  Abbey,  cbieflj^ 
Early  EogliBh  or  First  Pointed,  founded  by  David  I. 
in  1147  for  canons  regular,  associated  with  the  meet- 
ing of  parliaments  and  other  interesting  events  in 
Scottish  history,  and  the  baiial-plaoe  of  James  III. 
and  his  queen,  Margaret  of  Denmarit. 


works.  The  popnlatioQ  oi  ihe  royal  bnrgh  in  1871  was 
10,873,  and  in  1881  12,194.  The  population  of  the  parlia- 
mentary bargb,  whicb  inctodee  the  village  of  St,  Ninians, 
in  1871  was  14,279,  and  in  1881  it  was  16,001. 

The  town  is  of  unknown  antiquity,  and  undoubtedly 
owed  its  origin  to  the  fortress  on  the  rock,  which  became 
one  of  the  most  important  strongholds  in  Scotland  and  the 
centre  of  the  struggle  between  Scotland  and  England.  As 


Flan  of  BtlrUng. 


The  principal  secular  buildings  are  the  old  towu-house, 
erected  in  1701 ;  the  new  town  bnlldings ;  the  jail  erected 
in  1848  at  a  cost  of  £12,000  [$58,320] ;  the  connty  baildingB 
(1875,  £15,000  [$72,900]);  the  Smith  institute,  founded  by 
the  bequest  of  £22,000  [$106,920],  and  a  valnable  collection 
of  paintings  by  Thomas  Stewart  Smith,  and  embracing  a 
picture  gaflery,  a  museum,  and  a  reading  room  ;  the  public 
halls  (1883,  £12,000  [$58,320]) ;  and  tbe  high  school  (1855, 
£5000  [$24,300] ;  now  being  extended  at  a  cost  of  £8000 
[$38,680]).  Among  tbe  benefactions  are  Gowane'a  hospital, 
founded  by  the  bet^ueet  of  John  Cowan^  dean  of  guild  in 
1633,  for  twelve  decayed  members  of  the  guildry,  but  the 
distribotion  of  the  charity  has  since  been  altered,  and  the 
building  erected  in  1639  now  forms  the  guild  hall ;  Spittal's 
hospital,  founded  by  Bobert  Spittal,  tailor  to  James  IV., 
aboat  1530  for  decayed  tradesmen ;  Allan's  hospital,  founded 
in  1725  for  the  maintenance  of  children  of  poor  townsmen ; 
and  Cnnningham's  mortification,  founded  in  1606  with  an 
endowment  of  £4000  [$19,440]  for  the  clothing  and  school- 
ing of  sons  of  mechanics.  By  the  operation  of  the  Endowed 
Schools  and  Hospitals  Act  the  charities  are  now  largely 
devoted  to  edncation. 

As  ear^as  the  15th  century  Stirling  had  a  trade  with 
the  Ketherlands  in  worsted  cloth,  shalloons,  stockings,  and 
thread,  but,  the  numu&cturee  afterwards  declined.  The 
cotton  manufacture  carried  on  in  the  beginning  of  the 
present  century  has  now  entirely  ceased.  During  the  last 
oentary  the  manufacture  of  tartans  and  carpets  was  carried 
on,  but  this  also  languished  shout  tbe  eud  of  the  century, 
and  was  not  revived  till  about  1820.  The  woollen  manu- 
facture  Is  now  the  staple  industry,  the  principal  goods 
being  carpets,  tartans,  tweeds,  and  shawls.  There  are  idso 
breveriea,  coachbnilding  works,  and  agricultural  implement 


early  as  1119  the  town  was  a  royal  burgh,  and  under  Alex- 
ander  I.  it  became  one  of  the  four  towns  which  constituted 
tbe  Court  of  the  Four  Bnrgha,  superseded  under  James  IIL 
by  the  Convention  of  Royal  Burghs.  Its  earliest  charter 
was  that  of  Alexander  II.  in  1226,  who  first  made  the  castle 
a  royal  residence.  Its  last  governing  charter  was  obtained 
from  Charles  I.  in  1641.  On  account  of  a  combination  of 
three  members  of  the  council  to  retain  themselves  in  office 
it  was  deprived  of  its  corporate  privilegee  in  1773,  and  they 
were  not  restored  till  1781.  The  castle  was  held  by  Wil- 
liam the  Lion  before  1174,  was  occupied  by  Edward  I.  with 
his  army  in  1296,  and  was  burned  with  the  town  in  1296 
by  the  Bcotfl  on  their  retreat  from  the  battle  of  Falkirk. 
Between  this  time  and  1341  it  was  freqaontty  besieged  and 
t^eu  by  the  English,  the  longest  period  during  which  it 
remained  in  their  hands  being  from  its  capture  by  Edward 

I.  in  1304  till  his  son's  defeat  10  years  afterwards  at  the 
Iwttle  of  Bannockbnm.    It  was  the  birthplace  of  James 

II.  in  1430,  and,  it  being  the  jointure  boose  of  his  mother, 
he  was  removed  to  it  in  1438  from  Edinburgh  to  thwart  the 
ambitions  purposes  of  Sir  William  Crichton.  It  was  in  one 
of  its  rooms  that  James,  as  stated  above,  slew  the  earl  of 
I)ougla8,  after  which  the  town  was  burned  by  the  earl's 
brothers.  James  V.  took  refuge  in  it  after  his  escape  from 
EUkland  in  1528.  During  the  reign  of  Uary  and  the  period 
of  the  Befonnation,  Stirling  occupied  a  position  of  almost 
as  great  prominence  as  daring  the  wars  of  Soottiah  inde- 
pendence. Here  the  infant  queen  was  crowned  by  the 
cardinal's  party  in  1543 ;  here  her  son,  afterwards  James 
VI.,  was  baptized  according  to  the  Soman  Catholic  ritual, 
17th  December,  1566 ;  and  here  he  was  crowned  by  the 
leaders  of  the  congregation  on  July  29th  of  the  following 
year.   In  1571  rival  parliaments  were  held  by  the  queen's 
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pftrty  In  Edioborgh  and  the  king's  lords  at  Stirling,  shortlr 
after  vhicb  an  attempt  waa  made  bj  the  qaeen's  adherents 
to  inrariBe  Stirling  oasUe,  which  waa  almoft  Buooeisftil,  the 
Tegent  (Lennox)  being  >laiQ  in  the  fiay.  On  the  96tb 
April,  1678,  the  castle  waa  saiprised  by  Morton,  after  which 
a  reconciliation  toolc  place  between  the  two  parties.  In 
1684  the  oiBtle  was  ooeapied  hy  the  earls  of  Angu  and  Mar, 
the  Proteitant  leaden,  irat  on  the  wpraaeh  ni  the  king 
with  a  large  force  tiiey  fled  to  England.  Betnmlng  with  a 
formidable  anny  colleated  in  the  sonth  in  tbe  following 
Tear,  they  compelled  Jamee  after  the  flight  of  Arran  to  open 
the  gates  to  them,  safety  to  bis  person  having  been  gnar> 
anteed.  Tbe  town  was  the  scene  of  the  baptism  of  Prince 
Henry  with  great  pomp  in  Angnst,  1694,  for  which  purpose 
the  chapel  royal  was  rebailt  on  a  larger  scale  "  to  entertain 
the  great  namber  of  strangerd  expected."  The  meetings 
of  the  privy  couooil  and  eoart  of  session  were  held  in  10S7 
at  Stirling  on  aeooant  of  the  disturbed  condition  of  Edin- 
burgh, and  a  parliament  was  held  at  it  in  1645,  on  aoeount 
of  Edinburgh  Iiaring  been  visited  by  the  plague,  but  the 
outbreak  of  the  disorder  in  Stirling  caused  an  adjournment 
to  Perth.  Daring  the  Civil  War  Stirling  was  held  by  the 
Covenanters,  and  the  committees  of  church  and  state  ad- 
journed to  it  after  the  victory  of  Cromwell  ai  Dnnbar,  3d 
September,  1650.  In  Angnst  of  tbe  following  year  the 
castle  was  taken  by  Qenentl  Monk.  In  1715  it  was  held  by 
Argyll  to  prevent  tbe  puaage  of  the  Forth  by  tbe  Jaoobites ; 
and  during  Che  rebellion  of  1745  it  was  nnsnooMsftilly  be- 
sieged by  the  Highlanders. 

See  aUory  ttf  tlte  C^apet  Roffol  (^StfrMia.Ofamplan  aab,  1882 ; 
liKaiNoleaandQueHareUittnatoSUr^  Chmten  QhUno. 

1884;  Burton,  mtory     'Sooffaad.  (T.  r.  H.) 

STQtLING,  Eabl  or.  See  Aluuhdkr,  Sm 
William,  vol.  i._p.  436. 

STIRLING,  Jambs  (1692-1770),  matbematioiaD, 
third  son  of  Archibald  Stirling  of  Ckrden,  and  grand- 
soD  of  Sir  Archibald  Stirling  of  Keir  (Lord  Gardeo, 
a  lord  of  session),  was  bom  at  Garden,  Stirlingshire, 
in  1692.  Part  of  his  eariy  edaoation  was  probably 
obtuned  at  Glasgow,  but  at  eighteen  years  of  age  he 
went  to  Oxford,  where,  chiefly  throngn  the  infltienoe 
of  the  eari  of  Mar  he  was  nominated  (1711)  one  of 
Bishop  Wanm's  ezlut»tioDerB  at  BalUoL  Dozing  his 
nndenoe  at  Oxford  he  made  for  himself  oonaiderable 
npataUon  as  a  stadeut  of  mathematics.  In  1715, 
hoWever,  be  was  expeDed  on  Sioooant  of  bis  oorre- 
spondenoe  wiUi  members  of  tbe  Keir  and  Guden 
nmilies,  who  were  noted  Jaoobites,  and  had  been 
accessory  to  the  *' Gathering  of  the  Brig  of  Tark," 
in  1708.  Yrom  Oxford  he  made  his  way  to  Venice, 
where  he  occupied  himself  as  a  professor  of  math- 
ematics. In  1717  appeared  his  Lintm  Ttrtix 
Ordinit  NaptmUance,  tive  ....  (8vo,  Oxford), 
which  oontained  one  or  two  notable  additions  to 
the  theory.  While  in  Venice,  also,  he  communicated, 
through  Sir  Isaac  Newton,  to  the  Boyal  Society  a  paper 
entitled  Metbodus  Differentialis  Newtontana  illus- 
trata"  IPful  TMHt.j  1718,  p.  1050;  Abridg.,  vi  p. 
428).  Fearing  asBsssination  on  account  of  having  dia- 
covered  a  trade  secret  of  the  glass-maken  of  Venice, 
he  tetumed  with  Newton's  help  to  Lmidon  about  the 
year  1725.  In  London  he  remained  for  ten  yean,  bang 
most  part  of  the  time  connected  with  an  aoadony  in 
Tower  Street,  and  devoting  his  leisure  to  mathema^ 
and  correspondence  with  eminent  mathemadoians. 
In  1730  his  most  important  work  was  published,  the 
Methodw  Diferentumiy  tive  Tradatus  de  Swnmatione 
r*  Interpolatione  Serientm  Ivfinitarum  (4to,  London), 
which.  It  most  be  noted,  is  something  more  than  an 
expansion  of  the  piwer  of  1718.  In  1735  he  commu- 
nicated to  the  Boyal  Society  a  paper  "  On  the  Figure 
of  the  Earth,  ana  on  the  Vanation  of  the  Force  of 
Gravity  at  ita  Snrftoe  "  {PhU  TWnu.,  Abridg;,  viii. 
pp.  2&-30).  In  Uie  same  year  his  woridly  {ortunes 
changed  permanently  for  the  better,  through  his  ap- 
poinUnent  to  be  manager  for  the  Soots  Mining  Oom- 
pany  at  Leadhills,  an  appointment  which  gave  scope 
both  to  his  scientific  talents  and  to  his  great,  though 
hidierto  latent,  administrative  abQity,  and  which  was 
eminently  fortunate  for  his  employers.  We  are  thus 
prepared  to  find  that  his  next  papw  to  the  Bojral 
8oaety  waa  concerned,  not  with  pure,  but  with  api^ied 


sraence — "Description  of  a  Machine  to  UowBiebr 
the  Fall  of  Wator"  {Phil  TVww.,  1745,  p.  315: 
Abridg.,  ix.  pp.  109, 110).  fiRs  name  is  also  coDtietted 
with  another  Mactioal  undertaking  since  grown  to  vut 
dimensions.  The  accounts  of  the  (nty  of  (Hasgov 
show  that  the  very  first  instalment  of  ten  miUions  ster- 
ling [$48,600,000]  spent  in  making  Glasgow  a  seuiort, 
viz..  a  sum  of  £28,  48.  4d.  [$137.13],  was  foranlver 
tea-kettie  to  be  presented  to  "James  Stiriin^,  madie- 
matioiui^  for  his  semoe,  pains,  and  tvouUe  in  smej- 
iug  the  nver  towards  dec^mmK  it  fav  looks. "  lliia vu 
in  1 752.  Stiriing  died  in  Bdinhaigrli  on  5th  Deoember, 
1770. 

SeeW.Fraser,  ThtSlxiiiit^^ Kmr,mdatmr FmOmfmn, 
Edinburgh,  1^;  "  Modem  History  of  Leadhills,'^  in  Qm- 
Uematt'i  MagaiAu,  June,  1853 ;  Brewster,  Mmtoin  of  Sr  Imm 
Ntmton,  a.  pp.  300,  307,  411, 616 ;  J.  Nicol.  VUat  BtaHitici  ^ 
Gtatgqu,  p.  70;  Glaigam  Htrdd,  6th  Angust,  1888. 

Another  ediUtm  of  the  ZiMsn  Zbrtti  OrdM*  was  pabliahel 
in  Paris  In  1797 :  another  edition  of  the  Jfetkodat  D^ftrm- 
tialU  in  London  in  1764 ;  and  a  translation  of  the  lattw  iat» 
English  by  Halliday  in  London  In  1749:  A  considenUe 
collection  of  litetair  remi^ns,  conslsUng  of  papen,  ktten, 
and  two  mannsoripc  volumes  of  a  treausa  on  welghta  sud 
mamatM,  are  still  preserred  at  Garden  StlrllnipB  gnst- 
graodaon  and  nameiakfl. 

STOAT.   See  ERHm. 

STOB^US,  JOANHBS,  a  native  of  StoU  in  Hue- 
donia, — ^whence  the  surname  Stobssus  or  Stobenais,— 
is  known  to  ns  as  the  compiler  of  a  very  valualde  sena 
of  extracts  from  Greek  authors.  Of  his  life  ootttine 
is  known,  but  he  probably  belongs  to  the  latter  half  of 
the  5th  century.  From  his  silence  in  regard  to  Cbm- 
tian  authors,  it  is  inferred  with  some  probabiUty  tkit 
he  was  not  a  Christian  ;  that  he  was  a  man  oi  wide 
culture  and  general  readingis  clear  fttMu  the  anthdogf 
whioh  bears  nis  name. 

The  extract*  were  intended  bv  Stobseos  for  bis  bod 
Septimius,  and  were  preceded  by  a  letter  briefly  ex- 
plaining tne  pnrpoae  of  the  vow  and  giving  a  boib- 
mary  of  the  contents.  Prom  this  sammaiy  (whicb  is 
preserved  in  I%otius's  S^iHt^heM)  we  learn  that  Sto- 
D8BUS  divided  his  work  into  four  books;  the  first  oon- 
tained Btzty  chapters,  tbe  second  forty-six,  the  thiid 
forty-two,  and  the  fourth  fifty-eight  In  most  of  our 
MSS.  the  woric  is  divided  into  three  books,  of  whidi 
the  first  and  second  are  generally  called '  Ec^o!  fogmi 
ml  ^utaly  and  the  third  'Av^hUytov  (JFToriugivm  at 
Sermonet).  As  eaxih  of  tbe  four  hooks  is  sometima 
called  'Av4oX6yiov,  it  is  probable  that  this  name  origin- 
sjly  belonged  to  the  endre  work  ;  the  full  title,  as  ve 
know  from  Photius,  was  'EkXo^uv  amfOryftAmv  wnB- 

t/Kov  ptfiMa  TtTTopa.  Between  the  aoeount  which  Pbo- 
tins  gives  of  StoMBUs's  work  and  the  form  in  which  m 
have  it  there  are  several  maiked  discrepanciea.  The 
second  book  in  particular  is  Utde  more  than  a  fragmenk 
^rom  this  and  other  indications  Wachsmuth  has  made 
it  probable  that  our  Stobsous  is  only  an  epitome  (^tbs 
onnnal  work,  made  about  the  end  of  tbe  Uth  eentaiy 
at  Bysantium,  "i^  hnniiie  Flatonia  AzistotdisiiDe 
amantissimo. ' ' 

The  didacdc  aim  of  Stobeeus's  work  is  apparent 
throughout.  Tbe  first  book  teaches  physica — in  tbe 
mde  sense  which  tbe  Greeks  asMgned  to  this  term—by 
means  of  extracts.  It  is  often  untrustworthy :  Stobviis 
betrays  a  tendeiu^  to  confound  the  dogmas  of  the  cariy 
lonio  philosophers,  and  be  oocBsionally  miiee  up  Fh- 
tonism  with  Pvthagoreanism.  For  part  of  this  book 
and  much  of  Book  ii.  he  depended  on  the  woiks  of 
AeHuB,  a  Peripatetic  pbiloaopner,  and  Didymus. 
third  and  fourth  books,  like  the  lar^  part  of  the 
second,  treat  of  ethics ;  the  third,  <tf  viitnea  and  vices, 
in  pairs ;  the  fourth,  of  more  goieral  ethical  and  po- 
litical subjects,  frequently  oitin^  extncts  to  illostnte 
the  pros  and  cons  of  a  quesdon  in  two  soooeasive  chap- 
ters. In  all,  StobsBua  quotes  more  than  five  hundred 
writers,  generally  beginning  with  the  poets,  and  tbes 
piDoeeding  to  the  historians,  orators,  pbiloflonhen,  ana 
l^iyridans.  Itistohimthatweowemuiycaoarawit 
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iatportftDt  IrigiiientB  of  the  dimnwtutB,  paituuktly  of 

Eiuipidea. 

The  fliBt  oomplete  editioo  of  StobeeoH  wu  pnbtished  tX 
Genevft  in  1600 :  Oie  last  is  Meineke's  (Lelpsic,  1855-1864). 
The  beatoritieal  edition  of  books  i.  and  11.  is  by  WachsmatlL 
(Bsriin,  1884) ;  a  oompankn  edition  of  books  Ul.  and  iv.  (the 
IttriUpum)  iB  promised  1^  Otto  Henae. 

STOCK  EXCHANGE  a  market  for  the  punhase 
or  sale  of  all  denripCions  of  pnblio  seonritieB.  nevioiu 
to  1773  the  London  stookbrokers  oonducted  their  bosi- 
uses  in  and  about  the  Royal  Exchange,  bat  in  that  year, 
having  formed  themselves  into  an  association  under  the 
deugnaUon  of  the  Stock  ExchangOj  they,  after  tem- 
jDoruily  locating  their  headquarters  m  Sweeting  Ally, 
Threadneedle  Street,  removed  to  Gapel  Courtj  Bar* 
tholomew  Lane.    The  ^Tth  of  business  necessitating 
improved  aooommodahon,  a  capital  of  £20,000  [$97,- 
200]  in  four  hundred  shares  or  jG50  [$243]  each  vas 
raised  in  1801  for  the  porpose  of  erecting  a  new  build- 
ing in  Capd  Court,  which  was  fini^ed  and  occupied 
in  the  following  year,  the  members  at  that  date  num- 
bering about  five  hundred.   With  the  oooupation  of 
the  new  buildine  new  rules  came  into  force :  all  future 
members  were  admitted  by  ballot,  while  both  members 
«nd  thor  authorised  dezka  were  required  to  pay  a  sub- 
seripUon  of  ten  guineas  [$51.03]  each.   As  only  the 
wealthier  members  of  the  assocuation  had  provided  the 
capital  for  the  new  building,  the  Stock  Exchange  hence- 
forth oonsbted  of  two  distmot  bodies— i)roprietox8  and 
Babsorihers.   In  1854,  the  membmhip  having  in- 
creased to  about  one  thousand  persons,  an  extension 
of  the  premises  in  Capel  Court  was  effected  at  a  cost 
of  £16,000  [$77,760].    A  further  and  very  extensive 
increase  in  the  accommodation  was  made  in  1885,  the 
number  of  members  and  authorized  clerks  having  risen 
■at  that  date  to  above  two  thousand  five  hundred.  The 
oxtended  buildings  now  occupy  the  whole  of  a  tiiangle 
to  the  east  of  the  Bank  of  England,  having  as  ita  base 
Baruiobmew  Lane,  iui  north  side  Throgmorton  Street, 
and  its  sooth  side  portions  of  Threadneedle  Street  and 
Old  Broad  Sta«et   The  completed  building  oompiise 
two  large  halls,  where  the  various  markets  are  held, 
settlement  rooms,  reading  room,  committee  rooms, 
managers'  rooms,  and  various  other  offices.    It  is 
intended  ultimately  to  remove  the  partition  between 
the  two  halls,  when  a  vast  business  apartment,  having 
an  area  of  about  16,000  square  feet,  will  be  available 
for  the  use  of  members.    The  immensely  valuable 
pro  perty  of  the  Stock  Exohanse  is  now  owned  by  about 
1050  proprietors,  additions  both  to  the  proprietary 
■and  to  the  capital  invested  in  the  buildings  having  been 
from  time  to  time  effected  during  the  past  fifty  years. 
The  interests  of  the  proprietors  are  attended  to  by  nine 
of  thmr  number,  who  are  termed  managers,  and  by  a 
•eontary  and  staff  of  oleriu.   The  income  of  the  asso- 
oiation  now  amounts  to  about  £130,000  [$631,800]  per 
annum,  and  is  derived  from  the  annual  snbsoriptions 
of  members  and  their  derks,  from  entrance  fees  paid 
by  nevmembers,  and  from  rents  and  investoients.  All 
members  of  the  Stock  Exchange  are  not  proprietors, 
neither  are  all  proprietors  neceraarily  members.  Ad- 
mission as  a  member  is  open  to  any  person  not  en- 
gaged in  another  business.    He  must,  however,  be 
reeommended  by  three  members,  who  each  guarantee 
to  the  committee  of  the  house  payment  of  £750 
[$3645]  in  the  event  of  a  new  memoOT  being  declared 
a  de&ulter  within  two  years  of  his  election.    A  per- 
sonal guarantee  of  this  description  is  imperative,  the 
■object  Dein^  to  exdnde  all  persona  of  doub^ul  charac- 
ter.   Hections  are  by  ballot,  and  fi»r  one  year  only,  all 
members  bang  theoretically  liaUe  to  ezcraaon  at  the 
<xmry  of  that  period. 

The  stock  exchange  opens  every  morning  at  1! 
o'dook  and  doses  at  4,  except  on  Saturday,  on  which 
4a.y  the  doors  are  shut  at  2  o'dook.  All  members  of 
ihe  house  are  ather  jobbers  car  brokers,  the  former  term 
being  appUed  to  those  who  an  dealerB  in  stocka.  It 


is  contrary  to  the  etiquette  of  the  London  Stock  Ez- 
obange  for  brokers  to  deal  with  brokers,  and  all  trans- 
actions are  accordingly  effected  between  broken  (re- 
presenting their  dienta)  and  jobbers.  Brokers' 
chai^  vary  from  one-sixteenth  to  as  much  as  one- 
half  ^r  cent ,  and  the  jobbers'  ' '  turn ' '  or  profit  from 
one-eighth  to  two  or  three  per  cent,  acoorcUog  to  the 
character  of  the  stock  dealt  in.  The  turn  of  the  jobber 
amounts  in  the  amregate  to  an  enormous  tax  upon  the 
British  public,  ana  the  question  of  the  utility  of  this 
intermediary  has  been  much  discussed  at  various  timec 
Oa  buyers  and  adlers  the  tax  operates  in  this  way: 
A  wishes  to  boy  and  B  wishes  to  sell  £1000  [$4860] 
of  Caledonian  Rulwur  stock,  but,  brokers  being  fm- 
bidden  to  deal  widi  broken,  recourse  is  had  to  the  jobber 
C,  who  makes  a  price  to  the  brokers  of  say  68  to  98i, 
that  is  to  say,  he  offera  to  buy  at  98  or  to  sell  at  98i^ ; 
the  buyo'  A  accordingly  pays  98^  plus  his  broker's 
commisnon,  and  the  seUer  B  receives  98  minus  his 
broken'  commission,  the  jobber  C  pocketing  the  dif- 
ference or  "  turn  "  of  i  per  cent.  The  argumrait  in 
favor  of  the  jobber  is  that  he  supplies  at  alTtimesand 
in  all  circumstances  a  ready  market,  and  it  most  be 
allowed  that  in  ordinary  times  he  is  a  very  convenient 
functionary.  But,  as  a  matter  of  fact,  in  excited  times 
the  ey^m  often  breaks  down,  as  the  jobben  fre- 
quently shut  their  books  and  refuse  to  deal  at  the  very 
moment  when  dieir  bdp  is  most  needed.  What  are 
known  as  tlie  "markets"  in  tiie  stock  exdiange  are 
simply  groups  of  jobbers  distributed  heare  and  there  on 
the  floor  of  the  house.  Habit  or  convenience  seems  to 
have  determined  the  particular  spots  occupied,  which 
are  known  as  the  consol  market,  the  Engush  railway 
market,  the  foreign  stock  maiket,  and  so  on. 

In  active  times  the  business  transacted  daily  on  the 
London  stock  exchange  amounts  to  an  enormous  total. 
Yet  no  written  oontracta  or  notes  pass  between  jobben 
and  brokers,  verbal  oommunications  being  alone  in  use. 
Notwithstanding  this  apparent  looseness  of  practice 
where  millions  of  property  are  bought  and  sold  almost 
hourly^  there  is  haraly  a  single  instance  of  attempted  re- 
pudiation on  record.  All  transactions  are  entered  into  for 
the  fortnightly  settlements,  the  precise  dates  for  which 
are  always  fixed  a  few  weeks  in  advanoe  by  the  com- 
mittee of  the  house.  Each  fortnightly  settlement  in- 
dudes  three  days :  the  first  is  the  continuation  or  con- 
tangoday,  whenalltronsactionsofametelys^ulative 
description  are  continued  for  another  fortnight,  the 
aeoond  the  ticket  day,  when  names  are  passed  for  actual 
purchases  or  sales,  and  the  third  the  pay  day,  when 
all  amounts  or  balances  are  pud  or  received.  As  the 
great  bulk  of  business  is  purely  speculative,  the  con- 
tan^  or  continuation  day  is  by  &r  the  busiest  of  the 
entire  fortnight.  The  floor  of  the  house  is  then 
crowded  with  an  eager  throng  of  from  2000  to  3000 
broken,  jobben,  and  derks,  uid  during  the  greater 
part  of  we  day  little  is  done  beyond  arran^g  the 
account  Oontanuation  rates  ot  contangos  raiy  with 
the  nine  of  money  and  the  state  the  account 
When  monev  is  dear,  or  speculative  buying  active,, 
rates  are  high,  but  when  speculative  selling  has  pre- 
ponderated, and  the  aooount  has  become  what  is  called 
a  "bear"  account,  rates  are  light  An  enonnona 
amount  of  capital  is  engaged  in  stock  exchange  specu- 
lation in  London.  Banu,  financial  companies,  and 
private,  firms  and  individuals  lend  freely  on  stock  ex- 
change securities,  and  thus  encourage,  if  they  do  not 
initiate,  most  of  t^e  great  speculative  movement's.  Be- 
sides the  great  centnu  institution  in  London,  stock  ex- 
changes exist  in  nearly  all  the  large  cities  of  the  United 
Kingdom.  The  principal  are  those  of  Glasgow,  Liver^ 

r1,  and  Manchester,  which  provide  excellent  markets 
local  stocks  and  shares. 

On  the  Omtinent  tbe  two  ohlef  oentrw  Cor  tbe  transaotlon 
of  stobkexcIuuigabasInflSB  are  Paris  and  Berlin.  InParIa 
tha  bnilnen  can  be  traced  back  Ha  about  five  hundred 
yean,  bat  It  wh  not  until  172B  that  tbe  Bmina  wu  legally 
TBOognlMd,  sixty  agmU  is  dua^  tor  tbe  transaction  of  mui* 
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nesa  being  appointed  in  that  year  by  the  king.  The  Bonne 
now  conaista  of  two  distinct  bodies,  known  aa  the  parqwit 
and  the  eouUste.  The  parquet  is  composed  of  the  sixty 
official  brokera  or  agents  de  chMige  appointed  by  the  Govern- 
ment,  who  alone  are  admitted  to  the  inner  busineoB  ring  of 
the  Boarae.  The  ooh^um  are  tha  ontaide  dealers  or  brokers, 
bat,  nnlike  the  same  class  in  London,  these  comprise  firms 
of  solid  standing,  bankers,  and  arbitrage  hoosee.  Although 
a  partial  settlement  occnrs  once  a  fortnight,  the  great  bulk 
of  the  buaincM  on  the  Paris  Bourse  is  settled  for  once  a 
month,  the  arrangements  connected  therewith  occupying 
no  less  than  six  days.  Another  peculiarity  in  the  mode  of 
oondncting  bnsinefls  in  Paris  is  that  sellers  can  be  com- 
pelled to  deliver  stock  at  any  time  daring  the  currency  of 
the  aooonnt.  At  Berlin  the  Bourse  ia  not  under  Govern- 
ment oontrol,  and  although  a  certain  number  of  licensee  are 
iasned  any  one  may  act  as  a  broker.  The  Boarse  can  be 
nsed  by  the  public  on  payment  of  an  annual  subsoription, 
and  all  debta  incurred  there  are  as  obligatory  In  law  as 
•rdinary  commercial  debts.  The  settlement  oocnpies  three 
days,  and  occnrs  at  the  end  of  each  month. 

Altbongh  stock  exchange  bosineea  in  the  United  States 
baa  now  attained  enormous  proportiooe,  it  is  of  compara- 
tively recent  origin.  The  first  organization  of  brokers  in 
New  York  dates  from  aboat  1820.  The  mode  of  coadacting 
bnsinees  in  Wall  Street  differs  in  some  respects  from  both 
the  English  and  the  Continental  procedure.  Tranaactiona 


STOCKHOLM,  the  capital  of  Sweden,  is  situated 
at  the  point  where  Lake  M3.1ar  mixes  its  waten  with 
those  of  the  Baltic,  and  at  the  meeting-place  of  two 
provinoes,  Upland  and  Sodennanland.  Tne  old  dtiea 
of  Sweden  are  re^larly  found  in  places  where  in  earl; 
times  the  inbabitants  of  Deighboring  districts  came 


Environs  of  Stockholm. 


together  for  purposes  of  exchange  or  sometimes  of 
worship,^  or  wliere  a  river  brought  the  interior  of  the 
country  into  closer  connection  with  the  coast.  By  the 
passages  that  wind  among  the  numerous  isles  off  Stod- 
nolm  ships  at  an  early  data  came  to  the  mouth  of  the 
lake,  onh'  to  continue  their  voy^e  into  ita  remoter 
parts.  The  two  provinces  mentioned  were  densely 
peopled,  and  the  cultivated  regions  extended  to  the 
mouth  of  the  lake,  as  is  shown  by  groups  of  tumnfi 


1.  Churcb  of  St  John. 

2.  Humlegard^ 

S.  Kungnrtdgtrd. 


4.  Car]  XII.  Torg. 
&.  Hint. 

6.  Cburch  of  St.  Nicholas. 


7.  Stonorg. 
9.  Riddarhustor 
9.  Blrger  Jarls  tbrg. 


entered  into  on  one  day  are  settled  on  the  following,  and 
the  fhll  amounts  involved,  and  not  the  mere  differences, 
are  paid  and  received.  The  Jobber,  who  ia  of  so  much  im- 
portance under  the  English  system,  is  unknown  in  New 
York,  as  in  all  cases  brokers  deal  direct  with  brokers. 
While  stock  exchange  buaineas  in  London  ts  of  immense 
variety,  and  comprisea  all  descriptions  of  home  and  foreign 
Government  bonds,  railway  stocks,  and  miscellaDeoua 
shares.  In  New  Vork  it  is  confined  almost  entirely  to 
American  railway  bonds  and  shares.  In  these  aecnrities, 
however,  the  volume  of  basinesa  in  active  times  ia  enor- 
mouB,  the  vaat  railway  syatem  of  the  United  States  pro- 
viding an  ample  choice  for  the  investor  and  a  wide  field  for 
speculative  manipulation.  (w.  F.  H.) 


Still  to  be  seen  in  the  immediate  ndghborhood  of  the 
present  city.  Still  Stockholm  does  not  rank  among 
the  oldest  cities  of  Sweden ;  the  exceedingly  eligible 
site  had  long  been  neglected  owing  to  its  exposure  to 
the  incursions  of  pirates.' 

>  Befbra  the  rise  of  Stockholm  BJOrkft^lgtuna,  and  Cpaala  wm 

J>Ucee  of  great  Importance.  BJ6rk6  ("  the  isle  of  birches  "t,  bT 
brelgn  authon called  Blrca,  was  a  kindof  capital  where  thekuif 
Uvea  occasionally  at  least ;  history  speaks  oT  Its  Rlations  wlta 
Dorestad  In  the  setherlands,  and  the  extenslTe  reftiae  heaps  of 
the  old  city,  ss  well  as  the  nnmerons  sepulchral  monomentii 
show  that  the  population  must  have  been  larae.  Bat,  tiioag^ 
situated  at  a  cential  point  on  the  lUlar  I^e,  It  waa  destrared. 
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StCK^holm  was  first  founded  by  Birger  Jarl,  it  is 
said,  in  the  middle  of  the  I3th  oentuir,  at  a  time 
when  pirate  fleets  were  less  oommon  than  tney  had  been , 
and  the  Government  was  anxious  to  establish  oommer- 
fiial  relations  with  the  towns  which  were  now  beginning 
to  flourish  on  the  southern  coast  of  the  Baltia  The 
aty  was  originally  founded  as  a  fortress  on  an  island 
at  the  month  of  Lake  M&tar ;  this  island,  which  is  not 
large,  oonsista  of  a  hill  of  ^nvtH  restiDg  upmi  rocky 
nound,  having  its  highest  side  towards  the  north,  and 
sloping  in  the  other  directiona  The  castJe  was  erected 
on  the  northeastern  comer,  and  the  <aty  was  surrounded 
with  walls  having  fortified  towers  on  the  north  and 
south.  It  came  to  be  called  StockhoUn  ("the  isle  of 
the  lo^y"  Lat  Hohnia,  Germ.  Hohn):  the  true  ex- 
planation of  the  name  is  not  known.  Soon  the  space 
which  had  been  inclosed  was  found  to  be  insufficient, 
■nd  houses  were  bnilt  outside  the  walls,  which  thus 
lost  their  defensive  character.  The  caatle,  two  towers 
belonging  to  the  older  works,  and  some  newer  walls 
nearw  the  water  became  the  sole  fortifications.  The 
ciUzens  began  also  to  build  on  the  neighboring  shores, 
though  there,  in  the  event  of  a  siege,  all  houses  had 
to  be  destroyed,  so  as  not  to  rive  shelter  to  the  enemv. 
A  tenden<!y  to  inoreaaed  oevelopmeDt  has  steaduy 
showed  itself  throughout  the  Middle  Ages  and  in 
modern  times.  On  an  idet  in  the  sixeam,  between 
the  original  Stockholm  and  the  northern  shore^was 
founded,  in  the  I4th  oentoiy,  a  hospital  of  the  Holy 
Ghost,  and  a  new  tower  was  erected  to  defend  the  ap- 
proach to  the  city.  On  another  islet  closely  adjoining 
the  original  Stockholm  on  the  west,  a  Frandaoan 
monastery  waa  founded  towaxds  the  aid  of  the  13th 
century. 

The  present  city  has  an  area  of  12.6  square  miles 
(.44  being  water) ;  its  extreme  length  from  north  to 
south  is  about  3.8  miles  and  its  circumference  14}. 
The  different  parts  of  the  actual  i»ty  are  the  following : 
(])  Stadm  i>  the  old  "m^";  its  aoeient  oiinn  is  ap- 
pweot  in  the  nanow  and  wmdin^  streets.  The  indi- 
Tidnal  houses  are  not  very  old,  owing  to  the  ravages  of 
frequent  fires;  sdU,  some  are  to  be  seen  with  very  narrow 
fKmtage  and  gables  turned  towards  the  stree^  as  in 
North  Germany.  The  old  market,  still  called  Stor- 
torget  ( ' '  the  great  market " ),  is  now  one  of  the  smallest 
in  Stockholm.  The  royal  palace,  dating  from  the 
Middle  Ages,  but  enlarged  and  ijaruy  rebuilt  at  a  later 
period,  was  destroyed  by  fire  in  1697,  the  body  of 
Charles  XI.  being  with  diffioultv  rescued  from  the 
flames.  A  new  palace,  after  plans  hy  Nioodemus 
Tes«n,  was  not  completed  (owin^  to  wars  and  the 
^enerai  distress)  until  1754;  it  is  a  quadrangular 
strooture  on  the  summit  of  the  bill,  with  two  wings 
tomrds  tha  east  and  four  towards  the  west  (two  straight 
and  two  in  a  semidrde).  The  style  of  the  bnilding  is 
noUe  and  refined,  the  royal  apartments  rich  in  trraa- 
nres  of  art  In  the  immediate  vidnity  of  the  palace 
is  the  church  of  St.  Nicholas,  the  oldest  in  Stockholm, 
bat  in  many  parts  chan^  from  what  it  was;  the 
diADcd  was  demolished  in  the  I6th  century  to  give 
more  room  for  the  palace.  Staden  is  the  commercial 
centre  of  the  dty,  containing  the  exchange,  the  bank 
of  Sweden,  and  the  custom-house,  as  well  as  the  offices 
of  many  merchants.  On  the  eastern  nde  a  ver^  laive 
quay,  called  the  Skeppsbro  ("the  bridge  of  ships 'j, 
extends  from  the  statue  of  Gustavus  III.  opposite  the 
pajaoe  to  where  the  traffic  between  Lake  MSJar  and  the 
SalUo  is  carried  on  through  a  sluice  or  lock.  The 
Skeppslnt)  is  the  landing^idaoe  foit  steamers  to  the 
nortaeni  proviooes  of  Smden  and  fioeini  ports.  On 
the  othear  dde  of  the  palaoe  is  the  KanamuB,  contain- 

•pparently  before  the  beginning  of  the  Uth  oentury,  we  do  not 
exactly  know  when  nor  by  whom ;  and,  once  destroyed,  It  never 
reooTered,  Slirtuna,  lying  on  the  shore  of  a  fiir-reaciung  northern 
cnn  of  Lake  iolar,  also  a  loyal  residence  and  the  seat  of  the  flret 
mint  in  Sweden,  where  BngUab  workmen  were  employed  by 
KJnx  Olaf  at  the  betdnnlna;  of  ttie  Xlth  oeatory,  was,  iboogh 
nocn  more  ibelterad  than  QprkO,  destmjed  in  the  eoone  of  the 
12Ua  oentory. 


ing  the  offices  of  most  of  the  ministries ;  and  a  little 
farther  on  is  a  market,  named  from  the  palace  on  its 
northern  side,  the  Riddarhus,  belonging  to  the  Swedish 
nobility.  The  principal  hall  of  the  BMdarhus  has  its 
walls  adorned  with  the  armorial  bearing  of  the  noble 
families  of  Sweden.  The_  representatives  of  these 
families  meet  here  every  third  year  for  consultation  as 
to  their  oommon  interests.  In  front  of  the  building 
stands  the  statue  of  Oustavus  L  The  town-haU  stands 
in  tbe  same  square.  (2)  Riddarheiimen  contains  the 
old  EVanciscan  church,  which,  however,  is  not  now 
used  for  divine  servioa  Since  the  time  of  Gustavus 
Adolphus  it  has  been  the  burial-place  of  the  royal 
family ;  it  also  oonttdns  many  trophies  from  the  Enro- 
pean  wars  of  Sweden.  On  one  side  of  the  church 
stand  the  houses  of  jparliameot ;  on  the  other  is  the 
statue  of  Bi»er  Jarl,  the  founder  of  Stockholm.  A. 
large  part  of  the  island  is  occupied  by  Government 
offices,  induding  the  record  office.  Along  the  shore 
most  of  the  steamers  for  difierent  parts  of  Lake  Mftlar 
and  farther  on  through  the  canal  of  Sodertelge,  for  the 
Baltic,  have^  their  landing-places.  (3)  Hdgmndahol- 
m«n  (  the  ide  of  the  Ho^  Ghost")  is  at  present 
occupied  by  the  ropral  staUes.  The  Norrtno  (  north 
bridge  "),  connecting  the  old  town  wiUi  Uie  noiihera 
shore,  passes  the  eastern  extremity  of  the  island.  (4) 
NorrmahtieTi  ("the  northern  suburb")  b^ns  at  the 
Norrbro  with  the  market  of  Gustavus  ^olpnus,  where 
his  statue  stands  between  the  theatre  royal  and  the 
crown  prince's  palace.  Nomnalmen  is  one  of  the 
best  built  parts  of  the  dt^,  with  broad  straight  streets ; 
it  contains  four  parish  onurohes  and  also  the  English 
church,  the  Roman  Catholic  church,  and  the  Jewish 
synagogue.  In  the  southeastern  comer  is  a  large  oi)ea 
apace,  Kungstiadgftrden  (* '  the  roval  garden '  j,  with 
the  statues  of  Charles  XIL  and  Cnarles  XIII.  and  a 
fountain,  one  of  the  prindpal  playgrounds  for  children. 
Near  it  is  another  park,  with  the  statue  of  Benseliua. 
Nomnalmen  has  several  public  buildings,  such  as  the 
post-office,  the  principal  nulway  station,  the  academy 
of  art,  the  aoademv  of  sdences,  the  nigh  techniccu 
school,  and  the  sonool  of  metaUui^gy,  the  technical 
school,  the  obeervatoiy,  eta  On  the  northern  side  of 
Nomnalmen  lies  the  principal  cemetery.  (5)  Blade- 
holmm,  united  with  Nomnalmen  dnce  the  filling  up 
of  the  canal  which  formerly  separated  them,  contains 
the  national  museum,  the  academy  of  music,  eta  (6) 
Skeppsholmen  ("the  isle  of  ships")  and  (7)  CcuUB- 
kolmen  both  belong  to  the  admiralty,  (8)  Kuytgshol- 
men  ("the  ide  of  tne  king"),  to  the  west  of  Nomnal- 
men, contains^  a  parish  church,  the  mint,  the  high 
school  of  medidne,  several  hospitals,  and  many  fac- 
tories. (9)  Ladugardtlandet  takes  ite  name  &om  the 
&nn  yard  (Jadt^ard)  of  the  royal  oastle,  which  for- 
merly occupied  a  great  part  of  its  area.  It  became  a 
part  of  the  dty  in  the  middle  of  the  17th  century,  but 
until  recentlv  played  a  very  subordinate  part,  owing  to 
want  of  water.  Since  the  introduction  of  the  new 
wateriinpply  this  part  of  Stockholm  has  grown  won- 
derfully, a-nd  is  now  the  finest  part  of  the  dty,  with 
more  than  40,000  inhabitants.  It  has  a  fine  park, 
Humleg&rden  ('*  hop  garden  '*},  with  the  royal  library 
and  the  statue  of  Lmnseus.  Most  of  the  barracks  of 
Stockholm,  as  well  as  the  high  military  school,  are 
situated  in  this  quarter  of  the  town.  ( 10)  Djurgarden 
("deergarden  )  is  a  royal  park,  with  villas,  restaur- 
ants, shipbuilding  yards,  etc  (11)  ^dermabnen 
("the  southern  suburb  ")  is  separated  from  Staden  by 
the  duioe  already  mentioned.  On  an  open  apMe  at 
the  dde  the  channel  stands  the  statue  of  Chartes 
XiV.  (Bemadotte).  The  larger  part  of  this  suburb, 
with  its  two  parish  churches,  chapels,  hospitals,  etc, 
stands  at  a  oondderable  elevation,  and  communication 
has  been  facilitated  by  the  construction  of  two  devators. 
On  the  ontddrts  are  fitctoriea,  foundries,  etc 

A  glance  at  the  map  at  once  ahowi  how  important  have 
been  its  water^fkcilitiei  in  fDrmlng  tlie  character  of  Stook- 
hdm.  Txom.  all  sides  tlie  water  penneates  tiie  diiliBreiat 
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BKrti  of  the  otty,  wpuating  them,  ret  at  the  Nuod  time 
netplng  to  units  them.  Stntching  nr  aw&y  to  eut  aod  to 
wilt  b«ween  shores  aod  istands  sometimea  open  and  calti- 
.  viied,  Bomedmea  rocky  and  covered  with  treea,  the  water 
entloee  the  inbi^itaiits  to  make  excnntons  and  to  reaide 
fbr  a  part  of  the  ywr  in  the  eonntry ;  in  the  mnuner  the 
ett;-  li  largely  deserted.  The  site  is  nnlvenally  reoognised 
as  extremely  pietareeqae.  The  great  water^BOrfaoe  has 
also  a  beneflceat  inflaenoe  upon  the  climate.  In  1884  the 
mean  temperature  was  42.47°  Fahr.,  the  highest  tempera- 
tore  of  the  year  being  72.4°  Fahr.  (2d  and  5th  Joly),  the 
lowest  —0.4°  Fahr.  (30th  November).  The  year's  rainfall 
amounted  to  18J3  inches,  the  number  of  rainy  days  being 
129.  The  best  time  for  visiting  Stockholm  is  the  latter 
hdLT  of  Jane,  when  the  evening  aad  morning  lights,  re- 
flected from  the  water  and  seen  thronfih  the  yoang  and 
Inxnriant  verdure,  prodace  singnlarly  beantlfbl  and  varied 
«ff»Ota. 

In  Sweden  the  cities  formerly  played  a  comparatively 
nibordinate  part.  During  the  Swedish  Middle  Ages  the 
prominent  classes  wore  the  nobility,  the  clergy,  and  the 
peasantry.  The  anti-aristocratic  revolution  of  the  14th 
and  the  15th  oentariee  had  in  Sweden  its  principal  sup- 
porters among  the  peasants.  But  the  Importance  of  the 
cities  has  gradually  increased,  and  recent  times  have  wit- 
nessed an  accelerated  development,  which  is  beet  exem- 
plified by  the  history  of  Stockholm.  The  number  of 
Sahabitanti  was,  in  1800, 75,617 ;  in  18SS,  79,473:  in  1850, 
88,070;  in  1800,112,391;  in  1870.198,010;  In  1880,108,776; 
in  18^  8(6,123:  and  In  December,  188S,  215,688.  In  1884 
11,916  were  qualified  to  take  part  in  the  election  of  members 
of  the  lower  honse  of  parliament.  Along  with  the  rapid 
increase  of  population  want  a  eorrespnidin^y  Increased 
indostriil  adlvlty  ftnd  a  oonsideiable  development  In  the 
means  of  oommnnication.  The  number  of  mechanics  in 
1884  was  11,064  (8710  of  the  wage-earning  class),  the  cor- 
Tesponding  numbers  for  1880  being  0604  and  7483.  The 
number  of  fiuitories  in  1884  was  275,  employing  9610  work- 
people (including  2638  women),  and  produ4^ag  to  thevalae 
of  32,a>5,565  Swedish  crowns  (£1,797,531  [$8,736,000.66]). 
The  merchants  in  18S4  numbered  3828,  with  6554  assistants. 
In  the  same  year  87,561  vessels  entered  (21,400  steamers), 
while  37,080  (81,665  Bteamera)  cleared.  Of  theM  168S  en- 
tered teom  and  1150  cleared  for  foreign  ports.  In  former 
times  Stockholm  had  the  command  of  all  the  foreign  com- 
merce for  the  country  round  Lake  U£lar,  and  for  the  whole 
of  northern  Sweden ;  but  more  recent^  the  northern  dtiea 
liave  made  thenudves  to  ft  certain  extent  independent  id 
the  capital. 

For  oommnnication  between  the  dilTerent  parts  of  Stock- 
holm omnibuses  and  small  rowing  boats  have  now  given 

Elace  to  small  steamers ;  in  1884  sixty-three  of  these  were 
1  use  in  the  city  and  its  immediate  vloinity.  In  1880  tram- 
ways were  constructed  for  Staden,  Norrmalmeu,  Eungshol- 
men,  and  Ladugirdslandet. 

"Die  city  forms  a  separate  administrmtive  district  under  a 
oovemor  (bfwraMkdUare).  In  eccleeUstical  mattera  it 
belongs  to  the- archbishopric  of  Upsala,  and  the  archbishop 
has  the  right  to  preside  in  its  coosistory,  of  which  the 
president  generally  is  the  potior  prtsiartu,  the  rector  of  St. 
Kicholas.  ^e  members  of  this  consistory  are  the  rectors 
of  the  other  seven  territorial  pvlshes  and  the  rectors  of 
the  Finnish  and  German  congregations.  There  is  also  a 
court  consistory,  presided  over  by  the  chief  court  preacher. 

It  was  not  until  modem  times  that  Stockholm  became  the 
capital  of  Sweden.  The  mediseval  kings  visited  year  by 
year  different  parts  of  the  kingdom,  where  they  lived  for  a 
shorter  or  longer  time.  When,  from  the  development  of 
state  aflhirs,  the  need  of  a  capital  cune  to  be  felt,  no  city 
could  compete  with  the  claims  of  Stockholm.  It  is  the 
nsual  residence  of  the  king :  in  the  summer  he  lives  gen- 
erally in  one  of  the  palaces  in  the  neighborhood ;  some  part 
of  every  year  he  passes  in  hie  Norwegian  capital.  The 
supreme  court  of  justice  has  its  seat  in  Stockholm,  as  well  as 
the  Aw  BofirSU,  the  next  highest  tribunal  for  eentral  and 
northern  Sweden.  It  is  also  tbe  aeid  of  all  the  other  oeutnl 
governmental  boards. 

Stockholm  is  also  the  seat  of  seven  academies.  (1)  The 
Swedish  Academy,  with  eighteen  members,  fbunded  in  1786, 
deals  with  the  language  and  literature  of  Sweden.  It  is 
engaged  upon  a  Swedtah  dletlonair,  and  oelelnratee  eveiy 
year  the  memory  of  some  renowned  Swede.  (81  l^e  acad- 
emy of  sciences,  founded  in  1730,  with  100  ordinary  mem- 
bera,  distributed  into  nine  classes,  and  75  foreign  members, 
has  charge  of  the  royal  museum  of  natural  history,  the 

Shj^ical,  astronomical,  and  meteorological  Institutes,  and 
le  botanical  garden.  (3)  The  academy  of  belles  lettree, 
history,  and  antiquities,  fonnded  In  1753,  reformed  in  1786, 
now  occupies  itself  only  with  histoiyHad  aatiqnities:  it 
has  14  honorary  members.  20  ordinary  mnmben.  10  fiMreign 


members  and  corteqiondents.  The  seeretMry  of  this  uad. 
emy  is,  at  the  same  time,  as  royal  antiqurrof  Sweden  ud 
garae  des  mUaillea,  director  of  the  tKhBologioil,  histori. 
cat,  and  nnmismatioal  state  collections,  and  inspector  of  tlu 
uitiqnities  of  the  kingdom.  (4)  The  academy  of  sgrical- 
tnre,  founded  in  1811,  with  84  honoiary  members,  136  ordi- 
nary and  75  foreign  members,  ooenpies  Itself  with  igrical- 
tnre  and  fisheries.  It  has  an  expertmentti  institation  for 
agricultural  chemistry,  jAysiolMy  of  plants,  gudening, 
and  practical  agriculture.  (6)  The  academy  of  Ihw  uti, 
founded  in  1735,  has  diarge  of  the  official  school  of  srt.  \i} 
The  academy  of  music,  fonnded  in  1771,  baa  the  care  of  ft« 
state  conservatory  of  music  (7)  The  academy  of  milituj 
sciences  was  founded  in  1796.  Each  of  these  scsdeniea  if 
a  distinct  body;  moat  of  them  publish  their  tianasctiotu, 
and  each  has  Its  own  library. 

Thereareseveral  private  sodeties  of  a  scientific chaiacter, 
such  as  the  society  for  pnblieation  of  historical  docnmtnti, 
the  historical  society,  the  society  of  anthropology  and  geog- 
raphy, the  society  tu  national  antiquities,  the  geologieil 
society,  the  society  of  natural  sdeuoes,  the  entooiologkBl 
society,  etc 

Stockholm  has  no  state  nniveielty,  bat  there  is  s  hi^ 
school  of  medicine  (Oantiniha  IntUMe),  which  has  nrew 
professors  of  mathematics  and  natural  sdenoe.  The  ci^ 
has  mlao  a  high  tedinicai  school,  a  technical  school,  s  hij^ 
military  school,  and  a  military  school  (inthepahuwofCul- 
hetg,  outside  of  the  city),  a  veterinary  school,  a  school  of 
phMinaoy,  seven  more  or  less  complete  secondary  schoob, 
and  two  seminaries  for  female  teachers,  berides  printe 
schools.  Hie  number  of  pupils  in  the  secondary  echorii  in 
1884  was  8204  and  in  the  primary  schools  14,361. 

The  following  ure  the  principal  pnblie  collections.  (1) 
The  royal  historical  musenm  fin  the  national  museum)  ooo- 
tains  a  remarkably  rich  series  of  the  prehistoiic  antiqnitia 
of  the  country.  Founded  in  the  ITth  century,  it  has  mad* 
greatest  progress  since  1837.  (8)  The  loyal  numismsticil 
ooUeetion  (in  the  national  mnaenm)  oontiuns  about  W;Qao 
coins  and  medals.  The  series  of  Anglo-Saxon  coins  fcead 
in  Sweden  is  verylmportant  (3)  the  nnmlsmatical  collae- 
tiou  of  the  Bank  of  Sweden  (in  the  bank  offices)  oontaiu 
very  good  series  of  Swedish  coins  and  medals.  (4}  The 
loyal  oollection  of  armor  and  royal  dresses  (in  the  ropl 
palace)  is  very  rich  In  specimens  of  the  17th  and  16th  cen- 
turies. (6)  The  royal  museum  of  fine  and  Industrisl  art 
(in  the  national  museum)  contaloe  sculptures,  pictoret,  a- 
gravings,  drawings,  etc  The  oollection  of  Swedish  ntn, 
of  course,  very  rich.  Of  for^gn  schotds  that  of  the  Nctb- 
eriands  is  best  represented.  Th^  oollection  tllnstiatiiig  m 
develo]Hnent  of  industrial  arts  oonsists  principally  of  gi» 
of  Charles  XV.  and  Count  A.  BJelke.  (6)  The  royiJ  mam 
of  natural  hi8tory(in  the  palace  of  the  academy  of  siaMKei). 
wit^  very  rich  aoolt^cal,  botanical.  paUsontolopaa,  m 
mineral  series,  is  exoeedingly  rich  in  oqects  (tomtiie  ntb 
regions.  Other  collections  deserving  mention  are  (7]  tM 
museum  of  the  geological  survey  of  Sweden;  (8)tfa«iiB- 
seom  of  the  school  of  medicine ;  (9)  the  northern  Buneoo. 
a  private  imititutioD.a  veryrioh  oollection  lepresenthigtM 
life  of  all  social  classes  of  the  nortti ;  (10)  the  royal  Ubof?, 
very  rich  In  books  and  manosoripts;  and  (11)  the  wju 
archives. 

See  Elers,  StaMolR,  4  vols.,  1800-1801 ;  FerUn,  SbetMM  a>^: 
BfriUtdter  a*v8«ide  atdUtobu  Kommmu^/OnaUHbig.  (H.BL) 

STOCKINGS.   SeeHosiKET.  . 

STOCKPORT,  a  marketrtown  &nd  muniapil  iM 
parliameDtary  boroogli  of  En^nnd,  in  Cheshire  uo 
partly  in  lAooashiie,  is  ritnated  on  an  elevation  aboR 
the  Mersey  at  t^e  jaootion  of  the  Tame  and  Goy^u^ 
of  a  nnmber  of  railway  lines,  46  miles  east-MHtnevt 
of  Chester,  37  east  of  liverpool,  and  6  Bouth-soo* 
east  of  Manchester.  Owing  to  the  tie  of  the  roow 
the  streets  are  very  in^nilu'  and  uneven,  uw 
sionaHy  predpitoiUjWhile  in  tike  soath  they  rise  abon 
the  river  in  tien.  TfaeHenevi8oro8sedhyfti">|^<? 
of  bridges,  indnding  one  of  eleven  arches  opened  » 
1826  at  a  cost  of  £40,000  r$l94t400].  NoM  of  m 
eodeoastical  bnildings  are  of  speual  interest.  Uie  inn- 
<npal  being  the  ohnroh  of  St.  Maiy.  erected  in  ISK 
at  a  cost  of  £30,000  [«H5,800l  on  the  site  of  ooe « 
the  15th  oentniy,  of  which  the  chancel  and  ^^^^^ 
main.  The  firee  grammar  school  was  fonoded  uA 
endowed  in  1487  bv  Sir  Edirard  Shas  or  Shaw,  Vam 
The  present  building  was  erected  in  1 831  by  the  GM- 
smiths'  Company,  who  further  endowed  it  with  SSH 
[$1409.40]  a  year,  and  handed  it  over  to  the  «>n^- 
tion.   The  Stockport  Sanday  sohool,  erected  is  ISw. 
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lutf  aooommodatiun  for  4000  sohokrs.  There  la  a  free 
paUio  libraiy,  established  in  1875.  The  principal 
pablio  buildings  are  the  oouit-hoiue,  the  maricet'housef 
the  union  woiUiouBe^  the  meduuics'  inBtitate,  the  | 
infimiaiy,  the  institntoiD  for  the  blind  and  deaf  uid  | 
danib,  and  the  fine  new  pnUio  baths.  In  St  Peter's 
Square  thero  is  a  statue,  unveiled  27th  November, 
1886,  of  Richard  Cobden,  who  was  elected  member  for 
the  Dorooeh  in  1841  and  1847.  Vernon  Park,  finely 
giinated  about  a  mile  from  the  town,  oontaius  a  firee 
moaeum,  built  iu  1858  at  Uie  expense  of  the  members 
for  the  borouKh,  and  since  enlarged  by  the  corporation. 
The  staple  inaustrieB  are  the  spinning  and  weaving  of 
ootton  and  felt-hat  making.  There  are  also  breweries, 
foundries,  machine-works,  and  flour-mills.  The  limits 
of  the  municipal  and  parliamentary  boroughs  are  oo- 
ezteuuve.  The  area  is  2200  acres,  with  a  popnlatioii 
in  I87I  of  53,014  and  in  1881  of  59,553. 

Though  not  referred  to  in  any  of  the  BomaD  itinerarioB, 
•ad  ptwowingneitherBoman  dot  Saxou  remain^  Stockport 
it  rappoeed  to  hava  been  aBoman  camp  or  oatpast^  which 
ooeapied  the  hill  on  which  the  ITorniaiu  aftBrwarda  tmilt  a 
baronial  cutle.  It  is  not  mentioned  in  Domesday.  The 
castle  wu  held  in  1173  by  Qeofflrey  de  Costentyn  a^nst 
Heury  II,  bat  whether  is  his  own  right  or  not  is  nnoertain. 
In  tlM  beginning  of  the  ISth  oentuy  it  was  pOMcoacd 
the  fint  Bauron  Banalf  de  Di^ifer,  progenitor  of  the  Dee- 
pensers,  from  whom  it  paesed  to  Bobert  de  Stock eport,  who 
Is  the  reign  of  Henry  III.  made  the  town  a  free  bor- 
oogh,  and  in  1280  leceived  for  it  from  the  earl  of  Chester 
the  grant  of  a  market.  The  town  was  vlaited  by  the 
^■gne  in  1605-6,  It  was  of  some  importance  daring  the 
Civil  War,  and  was  taken  hj  the  Btmdists  under  Prince 
Kapert  in  May,  1644.  Daring  the  uunrreetion  of  1746 
Prince  Charles  Edward  rested  at  the  town  on  the  28th  No- 
vember. The  town  was  enfranchised  in  1832,  with  the 
right,  which  it  still  retains,  of  returning  two  members,  and 
was  incorporated  aader  the  Corporations  Act  in  1835. 

STOCKS,  as  a  form  of  punishment,  are  now  quite 
obsolete.  They  were  orisnnally  established  in  Ennand 
after  the  passing  of  the  Statute  of  Laborers,  23  Edw. 
in.  c.  1.  That  Act  epjoined  that  stocks  {ceppea) 
should  be  made  in  every  town  between  the  passing  of 
the  Act  and  Pentecost  of  that  year  (1350).  By  nu- 
merous other  statutes,  until  oomparatively  modern 
times,  the  punishment  of  the  stooks  was  inflicted  fmr 
offsnoes  ot  a  less  heinoos  kind,  e.g.,  breaches  of  Uie 
Sonday  Observance  Acts  of  Ohw^ea  L  ami  Gharies  IL 
In  the  United  States  the  stoob  were  formeriy  used  as 
a  means  ofpunishing  slaves. 

STOCKTON,  a  mty  of  the  United  States,  county 
seat  of  San  Joaquin  oounty,  California,  at  the  head 
of  the  Stockton  navigable  channel  which  joins  the  San 
Joaquin  liver,  and  48  miles  south-southeast  of  Sacra- 
mento, by  the  western  division  of  the  Central  Pacific 
Railroad.  It  is  the  busing  centre  of  the  San  Joaquin 
Talle^,  a  great  wheat  market,  and  the  seat  of  the  State 
lunatic  asylum  (founded  in  1853).  Artewan  wells  80 
to  1000  ^t  deep  provide  the  city  with  a  perenmsJ 
sopplv  of  water.  Two  publui  libraries,  several  pablio 
SDDoob,  and  a  eonvent  may  be  mentioned  among  its 
im^ortaot  institationB ;  and  it  manofitotares  leather, 
agnoultural  implements,  paper,  flour,  etc.  The  popu- 
Utiott  was  10,066  in  1870  and  10,282  in  1880.  Stock- 
ton was  laid  out  in  1849,  and  was  incorporated  as  a 
<nty  in  1850. 

STOCKTON-ON-TEES,  a  market  town  and  muni- 
cipal and  paHiamentary  boroiuh  and  seaport  of  Dur- 
ham, OQ  the  borders  of  the  North  Riding  of  Toi^- 
shire,  into  which  the  parliamentary  boron«i  extends, 
is  situated  on  the  Tees,  which  is  crossedlby  an  iron 
bridge  (completed  in  1887  at  a  cost  over  £80,000 
{;$388,800],  to  supersede  the  stone  brieve  of  1769)  lead- 
ing to  South  Stockton,  and  on  the  Sto^ton  and  Dar- 
lington and  the  Sunderland  and  Weet  Hartiepool 
branehes  of  the-  North-Eastem  B«lw^,  20  miles 
soath-sontheaat  of  Durham,  and  4  miles  west-soutii- 
westof  Middlesbcffondi.  The  principal  street  is  about 
a  mile  in  length.   W  the  ancient  nstle  commanding 


the  Tees,  which  was  destroyed  in  1652,  the  last  re- 
mains were  removed  in  1865.  Among  the  prinoipal 
public  buildinga  are  the  town-hall,  with  a  dook-tower 
and  spire,  the  borough  hall  (erected  in  1852  at  m 
cost  of  £32,000  [9155,520] ;  the  fiieemasons'  hall,  the 
temperance  hall,  the  theatre,  the  exchange  hall,  the 
literary  institute,  the  hospital,  the  dispensary,  the  free 
library,  and  the  uue-ooat  school.  Stockton  is  a  sea- 
port of  oonsiderable  importance.  The  management  of 
the  Teee,  vested  in  1808  in  the  Tees  NavigaUon  Com- 
rany,  was  in  1852  vested  in  the  Tees  Conservancy 
CommtssionerB,  incorporated  by  Act  of  Parliament, 
under  whose  aospioes  the  river  has  been  ^greatly  im- 
proved. The  trade  of  the  port  is  chiefly  with  Holland 
and  the  ports  of  the  Baltic,  and  there  is  a  oonsiderahle 
coasting  trade  with  the  Tyno  ports  and  with  Hull  and 
London.  Its  chief  exports  are  iron  manufactures,  cod, 
coke,  and  agriculture  produce,  the  average  annual 
value  for  the  five  years  1880-84  being  about  £72,000 
[$349,920].  The  prindpal  imports  are  timber,  iron, 
grain  and  provisions,  the  average  annual  value  for  the 
five  years  1880-84  being  about  £240,000  [tl, 166,400]. 
In  1885  the  number  or  vessels  that  entered  the  port 
was  649,  of  149,628  tons,  the  number  that  cleared  700, 
of  175,647  tons.  The  rapid  increase  of  the  town 
within  the  last  quarter  of  acentury  is  largely  owing  to 
the  developnient  of  the  iron  and  and  steel  trade  in  the 
district.  Thfflre  are  extensive  steel  works,  blast- 
ftimaoes,  iron  and  brass  foundries,  and  rolling-mills, 
and  iron-shipboilding  is  also  an  important  industry. 
There  are  also-sailcloth  works,  potteries,  breweries, 
and  brick  and  tile  works.  The  population  of  the 
munidiwl  borough  ^area  1189  acres)  in  1871  was 
27,738,  and  in  1881  it  was  41,015.  The  population  of 
the  parliamentary  borough  (area  7157  acres)  in  t^e 
same  years  was  37,612  and  55,457.  The  pariiamentary 
borough  indudes  the  subnrb  of  South  Stockton  on  the 
opposite  side  <^  the  river,  forming  a  separate  urban 
sanitary  district  (area  1052  acres),  with  a  population 
in  1871  of  6794  and  in  1881  of  10,665.  It  has  a  tem- 
perance hall,  a  meohanioe'  institute,  and  a  national 
school,  and  its  manufactures  are  similar  to  those  of 
Stockton. 

The  place  is  of  great  antiquity,  and  Is  mppoaed  to  liave 
been  oocn^ed  1^  the  Bomans.  Before  the  Qmqnest  tha 
manor  beumged  to  the  see  of  Durham.  It  was  probably 
first  incorporated  by  Bishop  Hngh  de  Padsey,  who  in  the 
leign  of  ^chard  L  oconpied  the  caotle.  The  castle,  which 
was  for  a  long  time  the  residence  of  the  bishops,  stood  on 
the  north  butk  of  the  Tees,  llietownwasdeatnCTed  bythe 
Scots  in  ^SS,  hot  the  oaatle  seems  to  have  escaped.  During 
the  Civil  War  it  was  garrisoned  for  the  king,  but  was  after- 
wards delivered  op  to  the  XWliameatsry  purty,  and  in  1646 
was  held  by  the  Scots.  The  town  snffered  severely  from 
innndations  of  the  Teee  in  1771, 1783,  and  18SS.  Thoagh 
Stockton  was  placed  under  the  Konicipal  Act  of  183^  it 
remained  divided  into  two  parts,  the  one  called  the 
"  boroagh,"  where  the  land  waa  freehold,  governed  by  the 
corporation  and  the  other  called  the  "  town,"  where  the 
land  was  copyhold  or  leasehold,  held  ander  the  vicar  and 
vestrymen,  and  oatside  the  corporate  Joxiadiction.  To 
remedy  this  state  of  matters  an  "  Extenston  and  Improw. 
ment  Act"  was  passed  In  1852.  The  town  wae  enflranqblsefl 
in  1897,  and  returns  one  member. 

STOICS,  a  school  of  philosophers  founded  at  the 
close  of  the  4th  century  b.o.  Zeno  of  Citium,  and 
BO  called  from  the  Stoa  or  painted  corridor  {oto& 
roudi^)  on  the  north  ude  or  tiie  market-place  at 
Athens,  which,  alter  its  reston^ion  by  Cimon,  the 
oelebrated  punter  Polygnotus  had  adorned  with 
frescos  representing  scenes  from  the  Trojan  War. 
But,  thoI^:h  it  arose  on  Hellenic  soil,  from  lectures 
deUvered  in  a  public  place  at  Athens,  the  school  ia 
scarcely  to  be  considered  a  product  of  purely  Greek 
intellect,  but  rather  as  the  nzat  fruits  of  that  inter- 
action between  West  and  East  which  followed  the 
conquests  of  Alexander.  Hardly  a  single  Stoic  of 
eminenoe  was  a  dtizeu  of  any  in  the  heart  of 
Greece,  unless  we  nfake  Aristo  of  (%ios,  Cleanthes  of 
AsBUB,  and  Panietias  of  Rhodes  exceptions.  Soeh 
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lands  u  CTprus,  Gilunaj  and  Syria,  Buclh  dties  as 
CStitun,  Soli,  Heraolea  in  Pontus,  Sidou,  Oarthage, 
Selencoa  on  the  Tigris,  Apamea  hy  the  Orontes,  fur- 
nished the  Bchool  with  ite  scholars  and  presidents; 
Tarsus,  Rhodes,  and  Alexandria  became  famous  as  its 
unirexsity  towns.  As  the  first  founder  was  of  Phoe- 
nieian  desoent,  so  he  drew  most  of  his  adherents  from 
the  ooantries  which  were  the  seat  of  Hellenistio  (as 
distinct  from  Hellenic)  ctTilisatiop ;  nor  did  Stoidsm 
achieve  its  crowning  triumph  until  it  was  brought  to 
Home,  where  the  grave  eamestnesB  of  the  natjon^ 
character  could  appreciate  its  doctrine,  and  where  for 
two  centuries  or  more  it  was  the  creed,  if  not  the 
philosophy,  of  all  the  best  of  the  Romans.  Proi>etly 
tfaereibre  it  stands  in  muked  antithesis  to  thait  rarest 
growth  of  old  Hellas,  the  Academy,  which  saw  the 
Btoa  xise  and  ftUj — the  one  the  typical  school  of 
Oittooe  and  Greek  intdleet,  the  oibiet  of  the  Hellenised 
Stat,  and,  under  the  eany  Roman  empire^  of  the 
whole  drilised  world.  The  transcendent  genius  of  its 
author,  the  vitality  and  romantic  fortunes  of  his 
doctrine,  daim  our  warmest  sympathies  for  Platonism. 
But  it  should  not  be  forgotten  that  for  more  than  four 
centuries  the  tide  ran  all  the  other  way.  It  was 
Stoicism,  not  Platonism,  that  filled  men's  imaginations, 
and  exerted  the  wider  and  more  active  infiuenoe  npon 
the  ancient  world  at  some  of  the  busiest  and  most 
important  times  in  all  history.  And  this  was  chiefly 
because  before  all  things  it  was  a  practical  philosophy, 
a  rallying  point  for  strong  and  noble  spirits  contending 
against  odds.  NcTertheless,  in  some  departments  of 
theory,  too,  and  notal^  in  ethics  and  jurisprudence, 
SttHoism  has  dominated  Uie  thought  ox  after  ages  to 
a  degree  not  easy  to  exaggerate. 

The  history  oi  the  Stoic  school  may  conveniently  be 
dirided  in  the  usual  threefold  manner  :  the  old  Stoa, 
the  middle  or  transition  period  (Diogenes  of  Seleuda, 
Boethns  of  Sidon,  Pansetius,  Fosidonius),  and  the 
later  Stoicism  of  Roman  times.  By  the  old  Stoa  is 
meant  the  period  (c.  304-205  B.o.)  down  to  the  death 
of  Ohr:;Bippus,  the  seoond  founder;  then  was  laid  the 
foundation  of  theory,  to  which  hardly  anything  of 
importance  was  afterwards  added.  Confined  almost 
to  Athens,  the  school  made  its  way  slowly  among  many 
rivals.  Aristo  of  Chios  and  Herillns  of  Garthue, 
Zeno's  heterodox  pupils,  Perssaus,  his  &vorite  dis- 
ciple and  hoasamate,  the  poet  Aratos,  and  Sphssrus, 
the  adviser  of  the  Spartan  Idng  Cleomenes,  are  note- 
worthy minor  names ;  hat  die  chief  interest  centres 
about  Zeno,  Cleanthes,  Chiysippus,  who  in  succession 
built  up  the  wondrous  oystem.  What  origin^ity  it  had 
— at  fint  »ght  it  would  seem  not  much — belongs  to 
these  thinkers ;  but  the  loss  of  all  their  works  except 
the  hymn  of  Cleanthes,  and  the  inooosistendes  in  snch 
scraps  of  information  as  can  be  gleaned  from  unintelli- 
gent witnessee,  for  the  most  part  of  many  centuries 
later,  have  rendered  it  a  peouliariy  difficult  task  to  dis- 
tinguish with  certainty  the  work  of  each  of  the  three. 
The  common  standpoint,  the  relation  to  contemporary 
or  earlier  systems,  with  all  that  goes  to  make  up  the 
character  and  spirit  of  Stoidsin,  can,  fortunately,  be 
mors  oertunly  estaUished,  and  majr  with  xeason  be 
attributed  to  the  founder.  Zeno's  lemdenoe  at  Athens 
fell  at  a  time  when  the  great  movement  which  Socrates 
originated  had  spent  itself  in  the  second 
generation  of  his  spiritual  descendants. 
NeitJier  Theophrastus  at  the  Lyceum,  nor  Xenocrates 
and  Polemo  at  the  Academy,  nor  Stilpo,  who  was 
drawing  crowds  to  hear  him  at  Megara,  could  be  said 
to  have  inherited  much  of  the  great  reformer's  intel- 
lectual vigor,  to  say  nothing  of  his  moral  earnestness. 
Zeno  visited  all  the  schools  in  turn,  but  seems  to  have 
attached  himself  definitely  to  the  Cynics  ;  as  a  Cynic 
he  composed  at  least  one  of  his  more  important  works, 
"the  much  admired  Republic"  which  we  know  to 
have  been  later  on  a  stumbling-block  to  the  school. 
In  the  Cynio  school  he  found  the  practical  8|)irit  which 
he  divined  to  be  the  great  need  of  that  stining  troub- 


lons  age.  For  a  while  his  motto  must  have  been 
"back  to  Socrates,"  or  at  least  "bade  to  Antis- 
thenes."  The  Stoics  always  counted  thraudra 
amongst  the  Socratio  schools,  and  ouioDiied  Antis- 
thenes  and  Diogenes ;  while  reverence  for  Socrates  was 
the  tie  which  united  to  them  such  an  accomplished 
writer  upon  lighter  ethical  topics  as  the  versatile  Per- 
Bseus,  who,  at  the  capital  of  Antigonoa  Gonatas,  with 
hardly  an;^hing  of  the  nrofesdonal  philosopher  abont 
him,  reminds  us  of  Xenophon^  or  even  Ftodicna. 
Zeno  commenced,  then,  as  a  Cynic ;  and  in  the  devel 
oped  s^tem  we  can  point  to  a  Kernel  of  Cynic  doctrine 
to  which  various  philosophemes  of  other  thinkers 
(more  specially  Heraditus  and  Aristotle,  but  also  Dio- 
genes of  ApoUoiua,  the  Pythagoreans,  and  the  medi- 
cal school  of  Hippocrates  in  a  lesser  d^pree)  were 
added.  Thus,  quite  apart  from  the  gesmufdiiUhkri^ 
of  thdr  ethical  do(^ne,  the  Cynics  were  materiaUsts; 
they  were  also  nominalists,  and  combated  the  Flatonic 
ideas ;  in  their  theorv  of  knowlcge  thciy  made  use  of 
"  reason  "  which  was  also  one  of  their  leading 

ethical  conoeptions.  In  all  these  partioulars  Zeno  fol- 
lowed them,  and  the  last  is  the  more  important,  be- 
cause Chrysippns  haying  adopted  a  new  criterion  of 
truth, — a  dear  and  distinct  perception  of  sense, — it  ia 
only  from  casual  notices  we  learn  that  the  dder  Stoics 
had  approximated  to  Cynicism  in  making  ri^ht  reasoa 
the  standard.  At  the  same  time,  it  is  certain  that  the 
main  outlines  of  the  characteristic  physical  doctrine, 
which  is  after  all  the  foundation  of  their  ethics  and 
logic,  were  the  work  of  Zeno.  The  Logos,  which  hid 
been  an  ethical  or  pysohologioid  prindple  to  the 
Cynics,  recdved  at  his  nands  an  extenrion  throughout 
the  natural  world,  in  which  Heraditean  influence  is 
unmistakable.  Reading  the  Ephesian  doctrine  with 
the  eyes  of  a  Gynto,  and  the  Cynic  ethics  in  the  light 
of  Heractiteanism,  he  came  to  formulate  his  distjuctive 
theory  of  the  universe  fiur  in  the  advance  of  either. 
In  taking  this  immense  stride  and  identifying  the 
Cjmio  "reason,"  which  is  a  law  for  man,  with  the 
"  reason  "  which  is  the  law  of  the  universe,  Zeno  has 
been  compared  with  Plato. who  similarly  extended  to  the 
Socratic  general  notion  from  the  region  of  morals, 
—of  justice,  temperance,  virtue, — ^to  embrace  all  ob- 

i'ecte  of  all  thought,  the  verity  of  all  things  that  are. 
f  the  recognition  of  phydcs  and  logic  as  two  studies 
oaH)idinato  with  ethics  is  snffident  to  differentiate  the 
mature  Zeno  from  the  C^io  author  of  the  Repubik, 
no  less  than  from  his  own  hetorodox  diedple  Aristo, 
the  elaboration  on  all  sides  of  Stoic  natural  rieanthea. 
philosophy  belongs  to  Cleanthes,  who  oer- 
teinly  was  not  the  merely  dodle  and  receptive  intelli 
gence  he  is  sometimes  represented  as  bdn^  He  car- 
ried on  and  completed  the  assimilation  of  Heraolitean 
doctrine  ;  but  his  own  contributions  were  more  diBtinc< 
tive  and  original  than  those  of  any  other  Stoic.  Zeno's 
seeming  duaUsm  of  Gh)d  (or  force)  and  formless  matter 
he  was  able  to  transform  into  the  lofty  pantheism 
which  breathes  in  every  line  of  the  famous  h^n  to 
Zeus.  Heraditus  had  indeed  declared  all  to  be  in  flux, 
but  we  ask  in  vain  what  is  the  cause  for  the  nnoeadng 
mooess  of  his  eveF-living  fire.  It  was  left  for 
Cleanthes  to  dboover  this  motive  cause  in  a  oonoeption 
familiar  to  Zeno,  as  to  the  Cj^ics  before  him,  but  re- 
stricted to  the  resion  of  ethics,— the  conception  of 
tension  or  effort  The  soul  of  the  sa^,  thought  the 
Cynics,  should  be  strained  and  braced  for  judgment 
and  action  ;  his  first  need  is  firmness  \tbTovia)  and  So- 
cratic strength.  But  the  mind  is  a  corporc^  thing. 
Then  followed  the  flash  of  genius:  this  varying  ten- 
sion of  the  one  substance  everywhere  present,  a  pnrdy 
physical  fact,  accounts  for  the  diverse  destinies  of  aU 
innumerable  particular  things ;  it  is  the  veritable^  cause 
of  the  flux  and  process  of  the  universe.  Herein  lies 
the  key  to  the  entire  system  of  the  Stoics,  aa  de- 
anthes's  epoch-making  discovei^  conttnnally  recdved 
fVcflh  applioationB  to  physics,  ethics,  and  epistemoba. 
Other  ca  his  innoviUions,  the  ontocnne  of  his  onus 
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materialiBm,  found  leas  favor  with  hia  successoT*  who 
deolioed  to  follow  him  in  identifying  the  primary  sub- 
Bt&Qce  with  fire,  or  in  tracia^  aU  vitality  to  ita  tdtimate 
Bouroe  in  the  aun,  the  "  ruhng  power ' '  of  the  worid, 
— aourioua  anticipation  of  aoientiGo  truth.  Yet  under 
diis  poetjoal  Heradlitean  mysUc  the  school  was  far 
from  fiourishing.  The  eminent  teachers  of  the  time 
are  said  to  have  been  Aristo,  Zeno's  heterodox  pupil, 
and.  Aioesilas.  who  in  Hato's  name  brought  Meganan 
subUetnes  and  Fyrrhoniaa  agnostidsm  to  bear  upon 
the  iDtrudiDg  doebnm ;  and  after  a  vigoroos  upgrowth 
it  seemed  not  unlikely  to  die  oat  From  all  danger 
of  such  a  &te  it  was  resoued  by  its  third  great  teadier, 
ChiysippuB ;  '*  but  for  Chryappns  there  had  been  no 
Poroh.  '  Zeno  had  caught  the  pradioal  spirit  of  his 
a^j — the  desire  for  a  popular  philosophy  to  meet  in- 
dividual needs.  But  there  was  another  tondenoy  in 
post-AristoteUan  thought,— 4o  lean  upon  authority  and 
substitute  learning  for  independent  research, — which 
^w  stronger  just  in  proportion  as  the£resh  interest 
in  the  promema  of  the  universe  and  the  zeal  for  dis- 
covery deohned, — a  shadow,  we  may  call  it,  of  the 
coming  ScbolasUdsm  thrown  a  thousand  years  in  ad- 
chmiinniL  ^"'^  The  representative  of  this  tendency, 
\>oijwppm.  (jijjygjppng  adoressed  himself  to  the  oon- 

emial  task  of  asBunilating,  developing,  systomarising 
the  doctrines  bmoeathed  to  him,  u»L  above  all,  secur- 
ing them  in  their  stereotyped  uid  final  form,  not 
simply  from  the  assaults  of  the  past,  but,  as  after  a 
long  and  soooeasful  career  of  oonbroversy  and  polemical 
authorship  he  fbndly  hoped,  from  all  possible  attack  in 
the  future.  To  his  personal  oharaoteristios  can  be  traced 
the  hair-splitting  and  formal  pedantry  which  ever 
afterwards  marked  the  activity  of  the  school,  the  dry 
repellent  technical  procedure  of  the  Dialeotioans  par 
exceSencey  as  they  were  called.  He  created  their  for- 
mal logic  and  contributed  much  that  was  of  value  to 
their  psychology  and  epistemology ;  but  in  the  main 
his  work  was  to  new-label  and  new-arrange  in  every 
department,  and  to  lavish  most  care  and  attentlou  on 
the  least  imp<Hrtiuit  parts,— ^  Iwaaal  terminology 
and  the  reftiUtsmi  of  &Ilainea,  or  as  ms  opponents  de- 
clared, the  excogitation  of  fkUunes  which  even  he  could 
not  refute.  In  his  RepvbUc  Zeno  had  gone  so  far  as  to 
declare  the  routine  education  of  the  day  {e.g. .  mathe- 
matics, grammar,  etc )  to  be  of  no  use.  Such  Cynic 
crudity  Ghrysippus  rightly  judged  to  be  out  of  keep- 
ing with  the  requirements  of  a  great  dogmatic  school, 
and  he  labored  on  all  sides  after  thoroughness,  erudi- 
tion, and  sdentific  completeness.  In  short,  (JhiTsip- 
pus  made  the  Stoic  system  what  it  was,  and  as  he  left 
it  we  proceed  to  describe  it. 

And  first  we  will  inquire.  What  is  philosophy?  No 
^  ^  idle  gratification  of  curiouty,  as  Aristode 
^^^S^  <abledof  his  life  intellectual  (which  would 
of&7,  be  but  a  disgiuse  for  refined  pleasure),  no 
theory  ^voioed  from  practice,  no  pursuit 
of  sdenoe  for  its  own  sake,  but  knowledge  so  far  forth 
as  it  can  be  realized  in  virtuous  action,  the  learning  of 
virtue  by  exercise  and  effort  and  training.  So  abso- 
lutely is  the  **  rare  and  priceless  wisdom  "  for  which 
we  strive  identical  with  virtue  itself  that  the  three 
nuun  divisions  of  philosophy  current  at  the  time  and 
accepted  by  Zeno, — logiCj  physics,  and  ethics, — are 
defined  as  the  most  generic  or  comprehensive  vtrtuea. 
How  otherwise  could  they  clum  our  attention? 
Accordingly  Aristo,  holding  to  Cynicism  when  Zeno 
himself  had  got  beyond  it,  refected  two  of  these  parts 
of  philraopl^  as  useless  and  out  of  reach, — a  diver^ 
gence  which  excluded  him  from  the  sdiool,  but  strictly 
oonustent  with  his  view  diat  ethics  abne  u  soien^fio 
knowledge.  Qf  the  three  divisions  logic  is  the  least 
important ;  ethics  is  the  oatoome  of  the  whole,  and 
historically  the  all-important  vital  element ;  but  the 
fonndaUons  of  the  whole  nstem  are  best  disoenied  in 
the  sdenoe  of  nature,  wUch  deals  ptMminentJy  with 
the  macrooosm  and  the  mioQcosm,  Uie  aniTcrse  and 
man,  induding  natural  theology  and  an  anthropology 


or  psychology,  the  latter  forming  the  direct  introduc- 
tion to  ethics. 

The  Stoic  sj^stem  is  in  brief— (a)  materialism,  (6) 
dynamic  materialism,  lastiy  (c)  monism  or 
pantheism,  [a)  The  first  of  these  char-  VbjOn. 
acters  is  desonbed  by  anticipation  in  Pkto's 
SophUt  (246  C  M.),  where,  arguing  with  those  "who 
dr^ everything  down  to  the  corporeal"  {ff&fta),  the 
Bkatio  BtnmgOT  would  fain  prove  to  than  the  exist- 
ence of  Bometiiing  incorporeal,  as  fbllows:  "IHiey 
admit  the  existence  of  an  animate  body.  Is  soul  then 
something  existent  (oivia)?  Yes.  And  Uie  quaHties 
of  soul,  as  justice  and  wisdom — are  they  visiue  and 
tengible?  No.  Do  they  t^en  exist?  They  are  in  a 
dilemma."  Now,  however  effective  against  PUto's 
contemporary  Cynics  or  Atomists,  the  reasoning  is 
thrown  away  upon  the  Stoics,  who  take  boldly  the  one 
horn  of  this  dilemma.  That  qualities  of  bodies  (and 
therefore  of  the  corporeal  soulj  exist  they  do  not  deny; 
but  they  assert  most  uncompromisingly  that  they  are 
one  and  all  (wisdom,  justice,  etc )  corporeal  And 
they  strengthen  their  position  by  taking  Plate's  oWil 
definition  (247  D),  namely,  "being  is  that  „ 
which  has  the  power  to  act  or  he  acted 
npouj"  and  taming  it  against  him.  For 
this  18  only  true  of  Body ;  action,  except  by  contact, 
is  inconoeivaUe ;  and  th^  reduce  every  foim  of  causa- 
tion to  the  effident  cause,  which  implies  the  communi- 
cation of  motion  from  one  foody  to  another.  Again 
and  E^un,  therefore,  onljr  Body  exis^  The  most  real 
realities  to  Plato  and.Anstotle  had  been  thought  and 
the  objects  of  thought,  vovc  and  vo7rr6,  whether  ab- 
stracted from  sensibles  or  inherent  in  "matter,"  as 
the  incognizable  basis  of  all  concrete  existence.  But 
this  was  too  ^^t  an  effort  to  last  long.  ^  Such  spirit- 
ualistic theories  were  nowhere  reallv  maintained  aft«r 
Aristotie  and  outside  the  cirde  of  nis  immediate  fol- 
lowers. The  reaction  came  and  left  nothing  of  it  all : 
for  five  centuries  the  dominant  tone  of  the  older  and 
the  newer  schools  alike  was  frankly  matoialiBtM]. 
**  If,"  say3  Aristotle,  **  there  is  no  other  substance  but 
the  organic  substances  of  natnre,  ph^rnos  will  be  the 
highest  of  the  sdences,"  a  conclusion  which  passed 
for  axiomatic  until  the  rise  of  Neoplstonism.  The 
analogues  therefore  of  metaphysical  proUema  must  be 
sought  in  physics ;  particularly  that  j>roUem  of  the 
causes  of  things  for  which  the  Platonic  idea  and  the 
Peripatetic  "constitutive  form  "  had  been 
in  turn  received  solutions,  (i)  But  the  Tenaioo. 
doctrine  that  all  existence  is  confined  within 
the  limits  of  the  sennble  imiverse, — that  there  is  no 
being  save  corporeal  being  or  bodyf— ^oes  not  suffice 
to  characterize  the  Stoic  system ;  it  is  no  less  a  doc- 
trine of  the  Epicureans.  It  is  the  idea  of  tenidon  as 
the  essential  attribute  of  body^  in  contradistinotion  to 
pasnve  inert  matter,  whioh  is  dutinotively  Btoia  The 
Epicureans  leave  nnexplamed  the  primaiy  ctmstitntioo 
and  first  movements  of^their  atoms  or  elemental  solids ; 
chance  or  declinatim  may  aooount  for  them.  Now,  to 
the  Stoics  nothing  passes  unexplained;  there  is  a 
reason  (^^/oc)  fbr  everything  in  nature.  Everything 
whi<^  exists  is  at  once  capable  of  acting  and  being 
acted  upon.  In  everything  that  exists,  therefore,  even 
the  smdiest  particle,  there  are  these  two  prindples. 
By  virtue  of  the  pasave  principle  the  thing  is  sus- 
ceptible of  motion  and  modification ;  it  is  matter  which 
determines  substance  (obela).  The  active  principle 
makes  the  matter  a  given  determinate  thing,  char- 
acterizing and  qualifying  it,  whence  it  is  termea  quality 
(mx^r^f ).  For  all  that  is  or  happens  there  is  an  im- 
mediate cause  or  antecedent ;  and  as  "  cause  "  meuis 
"eanse  of  motion,"  and  only  body  can  act  ujpon  bodv, 
it  follows  that  this  antecedent  cause  is  itself  as  truly 
corporeal  as  the  matter  upon  which  it  acts.  Tbm  we 
are  led  to  regard  the  active  principle  "  force  "  as  every- 
where oo-extensive  with  "matter,"  as  pervading  and 
permeating  it,  and  together  with  it  occupying  and  fill- 
ing spaoe.   This  is  wat  &mous  doctrine  of  univnsal 
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permeation  (it^tt  Si  b^v),  by  wfaioh  the  axiom  that 
two  bodies  caoDot  occupy  the  same  space  is  practtcallT 
denied.  Thus  that  harmooy  of  separate  doctnnes  which 
ooutributes  to  the  impressive  simplicity  of  the  Stoic 
physics  is  only  attained  at  the  coat  of  offeading  healthy 
oommoD  sense,  for  Body  its^  is  robbed  of  a  ohar- 
aoteristic  attribute.  A  thing  is  no  longer,  as  Plato 
onoe  thought,  hot  or  hard  or  bright  by  partaking  in 
abstraot  heat  or  hardness  or  brigntfless,  but  by  oon- 
taiDin^  wiUtia  ita  own  subetanoe  tne  material  of  these 
qualities,  oonoetved  as  air-currents  in  various  degrees 
of  temuon.  We  hear,  too,  of  corporeal  days  and  years, 
oorporeal  virtues,  and  actions  (like  waking)  which  are 
bodies  {a^uara).  Obviously,  again,  the  Stoic  quahty 
oorresponoB  to  Aristotle's  essential  form ;  in  both 
systems  the  active  prinoiple,  "the  cause  of  all  that 
matter  beoomes,"  is  that  which  aocounts  for  the  exist- 
ence of  a  given  concrete  thing  (Wyoc  ovolat).  Only 
here,  inst^ul  of  assuming  something  immaterial  (and 
therefore  onverifiable),  we  &11  baok  upon  a  current  of 
air  or  gas  (itvcv/m)  ;  the  essential  reason  of  the  thing  is 
itself  matCTial,  standing  to  it  in  the  relaUon  of  a 
gaseous  to  a  solid  body.  Here,  too,  the  reason  of 
things— that  which  aooounta  for  them — is  no  longer 
some  extonal  end  to  wfaioh  they  are  tending ;  it  is 
something  acting  within  them.  "  a  spirit  deeply  inter- 
fbsed,"  germinating  and  developing  as  firom  a  seed  in 
the  heart  of  eaob  separate  thing  that  exists  (AiW 
<nrepfi4sriK6().  By  its  promptaog  the  thing  grows,  de- 
velops, and  decays,  while  tbis  "germinal  resson,  the 
element  of  qoality  in  the  thing,  remains  oonstAnt 

through  all  its  changes,  (c)  What  then, 
J£^^^    we  ask,  is  tiie  relation  between  the  active 

and  the  posnve  principles?  Is  there,  or  is 
there  not,  an  essential  distinction  between  subetanoe 
or  matter  and  pervading  foroe  or  cause  or  quality? 
Hare  the  Stoa  shows  signs  of  a  development  of  doe- 
trine.  Zeno  began,  perhaoe,  by  adopting  the  formulas 
of  the  Feripatetios,  thongn  no  doabt  with  a  amsdons 
difbrsnoe,  prntnlating  that  fimn  was  always  attaobed 
to  matter,  no  lees  than  matter  as  known  to  us,  is 
eveiywhere  shaped  or  informed.  Whether  he  ever 
overcame  the  duialism  which  the  sooroes,  such  as  they 
are,  unanimously  ascribe  to  him  is  not  ideariy  asoer^ 
tained.  It  seems  probable  that  he  did  not^  But  we 
can  answer  authoritatively  that  to  Oleandies  and 
Ghrysippua,  if  not  to  Zeoo,  there  was  no  real  differ- 

enoe  between  matter  and  its  cause,  whioh  is 
Honinn      always  a  oorporeal  current,  and  therefore 

matter,  although  the  finest  and  subtlest 
matter.  In  faot  they  have  reached  the  final  result  of 
unveiled  hylozoism,  irom  whidi  the  dislxnotion  of  tJie 
active  and  passive  prinoi|>lee  is  disoemed  to  be  a  nuwely 
formal  oonuession  to  Anstotle,  a  legacy  from  his  dual- 
istio  doctrine.  His  technictd  term  Form  (elSoc)  they 
never  use,  but  always  Reason  or  God.  This  was  not 
the  first  tame  that  approaches  had  been  made  to  such 
a  doctrine,  and  Di<^|ene8  of  Apollonia  in  partioalar  was 
led  to  oppose  Anaxagoras,  who  distingnuhed  Nous  or 
Hought  from  e^ery  other  a^nt  witnin  the  cosmos 
which  is  its  woric,  by  postulating  as  his  first  prindple 
something  whioh  should  be  at  onoe  physioal  substratum 
and  thinJcing  being.  But  until_  dualism  had  been 
thought  out,  as  in  the  Peripatetio  school,  it  was  im- 
possible tiiat  monism  (or  at  any  rate  materiftlistio 
monism)  should  be  definitely  and  consciously  main- 
tained. One  thing  is  oertun :  the  Stoics  provided  no 
loophole  of  escape  by  entrenching  upon  tne  '*  purely 
materia] "  nature  of  matter ;  they  laid  down  wiUi  rigid 
accuracy  its  two  chief  properties, — exten^on  in  three 
dimensions,  and  resistance,  bc^  bein^  traced  back  to 
foroe.  There  were,  it  is  true,  certain  inoonastent  oon- 
oeptums,  creations  of  thought  to  which  nothing  real 
and  external  corresponded,  namely,  time,  space,  void, 
and  the  idea  expremed  in  wnguage  {XexrAv).  But  this 
inconsistency  was  covered  by  another :  though  each  of 
these  might  be  sud  to  be  something,  they  could  not 
be  sud  to  exist. 


The  distinc^D  of  force  and  matter  u  then  8om«tlua| 
transitory  and  zolstive.  Its  hiatory  will  serve  CMmcwonT 
S8  a  sketch  of  the  coamogoay  of  the  Stoics,  for 
they  too,  like  earlier  philosophers,  have  tfaetr  "  Airy  tsle  of 
Bcience."  Before  there  was  heaven  or  earth,  there  was 
primitive  mbstaDoe  or  Pneama^the  everlasting  praapposi- 
tion  of  particular  thinfts.  This  ia  the  totality  of  all  exiit- 
ence;  ont  of  it  the  whole  visible  aolvene  proceeds,  here- 
after to  he  again  resolved  into  it.  Not  t^e  leas  U  It 
the  creative  force,  or  deity,  which  develops  and  sbuM  thii 
universal  order  or  cosmos.  To  the  question,  What  is  Oodf 
Stoicism  r^oins,  What  is  God  not?  In  this  origind  sUe 
of  Pneama  God  and  the  world  are  alisolntdy  identieal.  Bit 
even  then  tension,  the  essential  atbibnte  of  matter,  fi  at 
work.  Though  the  force  working  everywhere  Is  one,  then 
are  diversities  of  its  operation,  corresponding  to  Ttrioui 
degrees  of  tension.  In  this  primitive  F^eoma  theta  mtut 
zeride  the  utmost  tensira  and  heat;  ibriti■a&wtafolae^ 
vatlon  that  most  bodies  expand  when  beated,  whence  we 
infer  that  there  ia  a  preasnre  in  heat,  an  expansive  and  dii- 
persive  tendency.  The  Pneuma  cannot  loug  withstand  this 
intense  pressure.  Motion  backwards  and  forwarda  cmce 
setup  goestoeool  the  gtowlng  xuasa <tf  fienr vuor and  to 
weaken  the  tendon.  Hermpoufbllowsthenistaifl^nD^ 
tion  of  primitEve  substsDOe, — tbe  8M>arat]on  of  foice  ftam 
matter  iixe  emanation  of  the  world  from  God.  The  gemi- 
nal  world-making  powers  (vmpfianxot  Myot),  vhidi,  in  vir- 
tue of  !ta  tenston,  srambered  In  Pneuma,  now  ptoeeed  apon 
liiebr  creative  task.  The  primitive  sabstauee,  belt  moem- 
berod,  is  not  Beraelitus's  Are  (though  Cleanthea  also  called 
it  flame  of  flze,^'{)  any  more  than  it  is  the  air  or  "breath" 
of  Aoajdmenes  or  Diogenes  of  Apollonia.  Chrysippoa  de- 
termined it,  following  Zeno,  to  be  flery  breath  or  ether,  s 
■piritaalised  sublimed  inteimediate  dement.  The  cycle  of 
its  transformatiims  and  saocessive  condensations  eonstitntcs 
tiie  life  the  untvene,  the  mode  of  ezistaioe  proper  to 
finite  and  particular  being.  For  the  universe  and  all  its 
parts  are  only  different  embodiments  and  stages  in  that 
metamorphosis  of  primitive  being  which  Henditus  had 
called  a  progress  np  and  down  {Udt  i^u  «trw).  Out  of  it  ift 
aepaiatea,  first,  elemental  fire,  tlie  fire  which  we  know, 
which  bums  and  destroys ;  and  this,  again,  condenM  into 
air  or  aerial  vapor ;  a  ftirther  step  hi  tbe  downward  path 
derlvea  water  and  earth  from  the  solidification  of  air.  At 
every  stage  the  d^ree  of  tension  requisite  for  existence  is 
daokened,  and  the  resulting  element  approachee  more  and 
more  to  "  inert"  matter.  But,  just  as  one  element  does  not 
wholly  pass  over  into  another  {e.g.,  only  a  part  of  air  it 
transmuted  into  water  or  earth),  so  the  Pnenma  itaelf  docs 
not  wholly  pass  over  into  the  dements.  The  realdoe  that 
remains  In  (viginalpnrity  with  its  tension  yetnndlminlihsd 
is  the  ether  in  the  highest  sphere  of  the  visible  heaven^ 
Micinsling  tbe  world  of  which  it  is  lord  and  head.  From 
the  elements  the  one  substance  is  transformed  into  the 
multitude  of  Individnal  thinp  in  the  orderly  onlveisa. 
which  again  Is  Itself  a  living  thins  or  being,  and  the  Pneuma 
pervading  it,  and  conditioning  life  and  growth  everywhere, 
ti  its  soul.  But  this  imoeea  of  differentiation  is  not  eternal; 
it  continnfls  only  until  tiie  times  of  the  restontion  of  aU 
things.  For  the  world  iriiloh  has  grown  up  will  in  tna 
decay.  Tbo  tension  which  has  been  relaxed  will  agafai  be 
tigbteoed  ;  there  will  he  a  gradual  resolution  of  thingsinto 
elements,  and  of  elements  into  the  primary  substanoe,  to 
he  consummated  in  a  general  conflagration  when  onoe  more 
the  world  will  be  absorbed  In  God.  Then  in  due  otdsr  a 
new  oyde  of  development  begins,  reproducing  the  lait  in 
every  minutest  detail,  and  so  on  for  ever. 

The  doocrine  of  Pneuma,  vital  breath  or  "  spirit,"  arose  in 
tbe  tnedlcal  schooK  The  simplest  reflection  pneuma. 
among  eavages  and  half-dvilised  men  connects 
vitality  with  the  air  Inhaled  In  respiration:  the  disdiHS 
of  Hippocrates,  without  much  modlQring  this  primitive 
belief,  explained  the  m^ntenance  of  vital  warmth  to  be  the 
fbnetion  of  the  breath  within  the  orgsaiam.  In  the  time 
of  Alexander  the  Great  Fraxagoms  dlaoovered  tiie  dWtee- 
tion  between  tbe  arteries  and  tiie  veins.  Now  In  the  corpse 
the  former  are  empty;  hence  In  the  light  of  these  ptecoo- 
ceptions  they  were  declared  to  be  veeaelB  for  conveying 
Pneuma  to  the  different  parts  of  the  body.  A  generation 
afterwards  Erasistratus  made  this  the  bads  of  a  newtheoiy 
of  diseasee  and  their  treatment  Vital  spirit,  inhaled  ttm 
the  ontaide  air,  rushes  through  the  arteries  till  it  reaches 
the  various  centres,  especially  the  br^n  and  the  heart,  and 
there  causes  thought  and  organic  movement  Bnt  W 
before  this  the  peculiar  character  of  air  had  been  reoognlin 
as  something  intermediate  to  the  oorporeal  and  the  inON^ 

eireal :  when  Dioiienes  of  Apollonia  revived  the  old  Ionian 
yloaoiem  in  opposition  to  the  dualism  of  Anaxagoras,  he 
made  this,  the  typical  example  of  matter  in  the  gaseous 
,  state,  hia  one  element.  lu  Staidsm,  fiv  tbe  momezt.  W 
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two  oonceptioiu  toe  aoited,  soon,  hotrerer,  to  diverge, — the 
nedlcal  ooaoeptioa  to  recoive  its  finftl  development  auder 
Oaleo,  while  the  philoeophica)  ooneepUon,  passing  over  to 
Fhilo  and  othexs,  was  shaped  and  modiflc>d  at  Alexandria 
ander  the  inflaenon  of  Jadaism,  whence  it  played  a  great 
part  in  the  develojHnenta  of  Jewish  and  CbriBtian  theology. 

The  inflaence  apoa  Stoicism  of  Heraclitas  has  been  dif- 
Contraatto  ^i^"^?  conceived.  Siebeck  would  reduce  it 
HeracUtua.  within  very  small  dimensions,  bat  this  is  not 
borne  oat  by  the  concise  history  found  at  Her- 
calaneam  (Index  Here.,  ed.  Comparetti,  col.  4  m,).  They 
sabetitated  primitive  Pnenma  for  his  primitive  vxe,  bat  bo 
&r  as  they  are  hylozoists  at  all  they  stand  apon  the  same 
ground  with  him.  Moreover,  the  conunentaries  of  Clean- 
theS)  Aristo,  and  Sphteros  on  Hetaoliteaa  writings  (Diog. 
L.,  Til.  174,  ix.  6, 15)  point  to  oommon  stody  of  these  writ- 
ings ander  Zeno.  Others  again  [e.g.,  Lassalle)  represent  the 
Stoics  as  merely  diluting  and  distorting  HeracUteanism. 
But  tills  is  sltf^ther  wron^  and  tite  proofs  offered,  when 
richtb' sifted,  MB  often  seen  to  xoBtapan  tbe  diBtoition  of 
Hexwdttean  doctrine  in  the  TMwrts  of  uter  writers,to  aasim- 
ilste  it  to  the  better  known  bat  easentially  distinct  tnno- 
TatioQS  of  the  Stoics.  In  Heraolitas  the  constant  flax  is  a 
metkphy^oal  notd<m  replaced  by  the  interchange  of  material 
elements  which  Ohrysfppos  stated  a  simple  vroposition 
of  physics.  Heraditos  offers  no  analogy  to  the  doctrine  of 
foor  (not  three)  elements  as  different  grades  of  tension ;  to 
the  oonoeption  of  fire  and  air  as  the  "  form,"  in  Aristotelian 
tenniaoif^,  of  particalars ;  nor  to  the  ftmction  of  organ- 
Iring  Are  wbioh  works  by  methodjio  plaa  to  prodaoe  and 

preserve  the  world  {w9p  rtx^txiv  iia  fiaii^oi'  M  yi'f"'  xiriiov). 
Nor,  again,  is  there  any  analogy  to  the  peculiar  Stoic  doc- 
trine of  universal  iatermingling  {KpSait  61  SXon).  The  two 
active  elements  interpenetn^  the  two  lower  or  more  re- 
laxed, winding  throagh  aXl  parte  of  matter  and  so  pervad- 
ing the  greater  masses  that  there  is  no  mechanical  mixtor^ 
nor  yat  a  chemical  combination,  since  both  "force"  and 
"  matter"  retain  their  relative  characters  as  before.  Even 
the  distinction  between  "  force  "  and  "  matter  "~so  alien  to 
the  spirit  of  Heraditos — is  seen  to  bo  a  necessary  oonse- 
qnence.  Once  assume  that  every  character  and  property 
ox  a  particalar  thing  is  determined  solely  by  the  t«ision  In 
it  <Kr  a  current  of'  Pneama,  aud  (since  that  whii:^  eaases 
currents  in  the  thing  cannot  be  absolutely  the  same  with 
tihe  thing  itself )  Pnenma,  though  present  in  all  things, 
must  be  asserted  to  vary  indefinitely  in  quantity  and  intra- 
alty.  Bo  oondensed  and  coarsened  is  the  indwelling  alr-cnr- 
rent  of  inorganic  bodies  tliat  no  trace  of  elasticity  or  life 
remains ;  It  cannot  even  aflbrd  them  tbe  power  of  motion ; 
all  It  can  do  is  to  hold  them  together  {vut/txTttii  Ura/tts),  and, 
in  tAchnlcal  language  Pnenma  is  present  in  stone  or  metal 
as  a  retaining  princl]ue  (i{i(=hoId),  explaining  the  attri- 
bates  of  oontlnnlty  and  namerical  identity  Wwck9  koI 
Avufii^a)  which  even  these  natural  substances  possesB.  In 
plants  again  and  all  tbe  vegetable  kingdom  it  Is  manifest  as 
something  tax  purer  and  possessing  greater  tension,  called 
s  "  nature,"  or  principle  of  growth  Further,  a  dis- 

tinctdon  was  drawn  between  irrational  animals,  or  the  brute 
creation,  and  tbe  rational,  {.s.,  gods  and  men,  leaving  room 
for  a  divergence,  or  rather  development,  of  Stoic  opinion. 
The  older  aatboritieseoncededa  vital  principle,  Irat  denied 
m  sool,  to  the  brates ;  animals,  tittj  aaj,  are  Init  not 
itnpKca.  Later  on  much  evidenoe  goes  to  show  tliat  (by  a 
divergence  from  the  orthodox  stAudard  periiaps  due  to 
Platonic  influence)  It  was  a  Stoio  tenet  to  concede  a  soul, 
though  not  a  rational  soul,  tbronghont  tbe  animal  kingdom. 
To  this  higher  manifestation  of  Pnenma  osq  be  traced  back 
the  "esprita  animaox"  of  Descartes  and  Leltmits,  which 
continue  to  play  so  great  a  part  even  in  Locke.  The  anl- 
Tersal  presence  of  Pneama  was  confirmed  by  observation. 
A  certain  warmth,  akin  to  ^e  vital  heat  ot  organic  being, 
seems  to  be  foond  in  inonanle  nature:  yafitm  from  the 
e«rth,  hot  springs,  sparks  from  tbe  flint,  were  claimed  as 
the  last  remnant  of  Pneama  not  yet  utterly  slackened  and 
cold.  They  appealed  also  to  tbe  velocity  and  dilaUtlon  of 
aeriform  bodies,  to  whirlwinds  and  inflated  balloons.  The 
liOgos  is  qniok  and  powerfU,  and  sharper  than  any  two- 
edged  sword,  piercing  even  to  the  dividing  asunder  of  the 
joints  and  marrow.  Tension  itself  Cleanthes  defined  as  a 
fiery  flash  {wXttyh  np^c).  Take  the  fundamental  properties  of 
body — extension  and  resistance.  The  former  results  from 
diatanoa;  bnt  distances,  or  dimensions,  are  straight  lines, 
iA,  lines  of  greatest  tension  {tU  i'p«»  rtranhti).  Tension 
prodaoes  dilatation,  or  increase  in  distance.  Beelstance, 
again,  is  explained  by  cohesion,  which  implies  binding 
force.  Again,  the  primary  substance  has  rectilinear  motion 
in  two  dL«etIons,  backwards  and  forwards,  at  onoe  a  con- 
densation, which  prodacoM  cohesion  and  sabstonce,  and  a 
dilatation,  the  oaose  of  extension  and  qnalitiec.  How  near 
tUl  ODOkw  4o  the  Bdentiflctaratb  of  attraction  and  r^mUon 
Vol-  xxn  -r.a* 


need  hardly  be  noted.  From  the  astronomers  the  Stoics 
borrowed  their  picture  of  the  universe, — a  plenum  in  the 
form  of  a  series  of  layers  or  concentric  rings,  first  the  ele- 
ments, then  the  planetary  and  stellar  spheree,  massed  round 
the  et^tb  as  centre, — a  picture  which  dominated  the  imagi- 
nation  of  meu  from  the  days  of  Eudoxas  down  to  those  of 
Dante  or  even  Copernicus.  As  to  the  physical  constitution 
of  bodies,  they  were  content  to  reproduce  the  Peripatetic 
doctrine  with  slight  modlfioatioos  in  detail,  of  hardly  any 
importance  when  compared  with  the  change  ctf  spirit  In  the 
doctrine  tanght.   ^t  they  rarely  proseented  researches  in 

Ehysics  or  astron<Hny,  and  the  newly  created  sciences  of 
iology  and  comparative  anatomy  reoelved  no  adequate 
recognition  fipom  them. 

If,  however,  in  the  science  of  nature  the  Stoics  can 
lay  clum  to  no  sttiking  originality,  the  case 
is  different  when  we  come  to  the  soienoe  of  P«yohoiog7. 
man.  In  the  rational  creatures — man  and 
the  gods — Pnemna  is  maoifested  in  a  high  degree  of 
purity  and  iatensity  as  an  emanation  from  the  world- 
soul,  itself  an  emanation  from  the  primary  substance 
of  purest  ether, — a  sparic  of  the  celestial  fire,  or,  more 
accurately,  fiery  breath,  which  is  a  mean  between  fire 
and  lur,  characterized  by  vital  warmth  more  than  by 
dryness.  The  physical  basis  of  Stoic  psychology  de- 
serves the  closest  attention.  On  Uie  one  band,  soul  is 
corporeal,  else  it  would  have  no  real  existence,  would 
be  incapable  of  extension  in  three  dimensioDS  (and 
therefore  of  equable  difiiision  all  over  the  body),  in- 
capable of  holding  tbe  body  together,  as  the  Stoics 
contended  that  it  does,  herein  presentiiw  a  sharp  con- 
sist to  the  Kpicnrean  tenet  that  it  is  me  body  which 
confines  and  shelters  the  light  va^nt  atoms  of  soul. 
On  the  other  hand,  this  oorporeu  ibinj;  is  veritaUy 
and  identically  reason,  mind,  and  ruling  principu 
voirf,  iyefioviKdv) ;  in  virture  of  Its  divine  origin 
Cleanthes  can  say  to  Zens,  "We  too  are  thy  off- 
spring," and  a  Seneca  can  calmly  insist  that,  if  man 
and  God  are  not  on  perfect  equality,  the  superiority 
rests  rather  on  our  side.  What  God  is  for  the  world 
that  the  soul  is  for  man.  The  G(»mos  most  be  con- 
ceived as  a  mngle  whole,  its  varietybeing  referred  to 
varying  stages  of  condensation  in  I^iienma.  So,  too, 
the  human  soul  must  possess  absolute  nmplioity,  its 
varying  functions  being  conditioned  by  the  degrees  or 
species  of  its  tension.  It  follows  that  of  "  parts  "  of 
the  soul,  as  previous  thinkers  imagined,  there  can  be 
no  question  ;  all  that  can  consistency  be  maintained  is 
that  from  the  centre  of  the  body — the  heart) — seven 
distinct  ur-currents  are  discharged  to  various  organs, 
which  are  so  many  modes  of  the  one  soul's  activity.' 
The  ethical  consequences  of  this  position  will  be  seen 
at  a  later  stage.  With  this  psychology  is 
intimately  connected  the  Stoic  theop'  of  ^wie&gj 
knowledge.  From  the  unity  of  soul  it  fol- 
lows that  all  psychical  processes, — sensaUon,  assent, 
impulse, —  proceed  from  reason^  the  ruling  part ;  that 
is  to  say,  there  is  no  sUife  or  divunon ;  the  one  raUonal 
soul  alone  has  sensations,  assents  to  judgments,  is 
impelled  towards  oinects  of  desire  just  as  much  as  it 
thinks  or  reasons.  Not  that  all  these  powers  at  once 
reach  fVill  maturity.  Tbe  soul  at  first  is  void  of  con- 
tent^ in  the  embryo  it  has  not  developed  beyond  the 
ntitntive  principle  of  a  plant  (ftf'oir);  at  birth  the 
**  ruling  part "  is  a  blank  tablet,  ^though  ready  pre- 
pared to  receive  writing.  This  excludes  all  possibility 
of  innate  ideas  or  any  faculty  akin  to  intuitive  reason. 
The  source  of  all  our  knowledge  is  experience  and  dis- 
cursive thought,  which  manipulates  the  materials  of 
sense.  Our  ideas  are  copied  from  stored-up  sensa- 
tions. No  other  theory  was  possible  upon  the  founda- 
tion of  the  Stoio  physics. 

Note  the  parallel  between  the  macrocosm  and  tbe  micro- 
cosm.  The  soul  of  tbe  world  Alls  and  penetrates  it ;  in  like 

1  These  derivative  powers  Include  tbe  Ave  senses,  speech,  and 
tbe  reprodoctlve  bcnlty,  and  they  bear  to  tbe  soul  the  relation 
of  qualities  to  a  substance.  Tbe  Ingenious  essay  of  Hr.  R.  D. 
Archer  Hind  on  tbe  Platonic  psycboliwy  (Jour,  PMI.,  v<ri.  x.  p. 
lao)  alma  at  establtablttf  apaiauelaniflMnraontheqrtrltualistlo 
dde;  eomp.  JE(9>qX.Sl2  A. 
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maoaer,  the  hnman  aonl  prevadee  and  braathea  througli  all 
the  body,  infoTming  and  guiding  it,  stampiDg  Uie  man  with 
hit  eoseDtial  character  of  rational.  There  is  in  both  alike 
a  raling  part,  tboagh  thia  ia  sitaate  in  the  haman  heart  at 
the  centra, — not  iu  the  brain,  u  the  analogy  of  the  celestial 
ether  woold  soggest.  Finally,  the  same  cause,  a  relKzation 
of  tension,  accoanta  for  aloep,  decay,  and  death  of  man  and 
for  the  disBolution  of  the  world ;  after  death  the  diaem- 
bodied  sonl  am  only  maintain  ila  separate  existence,  even 
for  a  limited  time,  by  mounting  to  that  region  of  the  uni- 
verse which  is  akin  to  its  nature.  It  was  a  moot  point 
whether  ^1  souls  so  sarrive,  as  Gleanthes  thought,  or  the 
■oaU  of  the  wise  and  good  aloae,  which  waa  the  mtiinion  ot 
Chryslppos ;  IS  any  case,  sooner  or  later  indiviaaal  soola 
are  merged  in  the  soul  of  the  universe,  from  which  they 

Sroceeded.  The  relation  of  the  sonl  of  the  aniveiae  to  God 
1  quite  clear ;  it  is  an  inherent  property,  a  mode  of  His 
aeUTt^,  Ml  effluence  or  emanation  from  the  fiery  ether 
whl<di  Burronnda  the  universe,  penetrating  and  permeating 
it.  A  Stoic  might  consistently  maintain  that  World-Soul, 
Providence,  Destiny,  and  Germinal  Beason  are  not  mere 
•ynomyms,  for  the^  expreas  diilbrent  aspects  of  God,  differ- 
ent relations  of  God  to  things.  We  find  ouraelvea  on  the 
verge  of  a  system  of  abetraotions,  or  "  attributes  tamed  Into 
entities,"  as  barren  as  any  ezco^tated  in  mediseval  times. 
In  a  certain  sense.  Scholasticism  began  with  Chryslppos. 
To  postulate  different  substances  as  onderlying  the  differ- 
ent farces  of  nature  would  have  been  to  Borrender  the 
thodameotal  thonght  of  the  system.  What  really  {•— the 
Pnenma — neither  increases  nor  diminishes ;  bat  its  modes 
of  working,  its  different  currents,  can  be  conveniently  dis- 
tinguished and  enumerated  as  evidence  of  so  many  distinct 
attributes. 

One  inevitable  consequence  of  materialism  is  that  sul^ect 
and  ol^ject  can  no  longer  be  r^^rded  as  one  in 
Perception,  the  act  of  perception,  as  PlaM>  and  Aristotle 
tended  to  assume,  however  im;|^rfectly  the 
assumption  was  carried  out  The  presumption  of  some 
merely  external  connection,  as  between  any  other  two  cor- 
poreal things,  ia  alone  admissible,  and  some  form  of  the 
repreaentative  hypothesis  is  mosteasily  called  in  to  account 
for  perception.  The  Stoics  explained  it  as  a  transmission 
oC  the  perceived  quality  of  the  object,  by  means  of  the  sense 
organ,  into  the  percipient's  mind,  the  qnality  transmitted 
appearing  as  a  disturbance  or  Impression  upon  the  corporeal 
surfhce  of  that  "  thinking  thing,"  the  soul.  Sight  ia  taken 
as  the  t^ical  sense.  A  conical  pencil  of  rays  diverges  from 
the  pupil  of  the  eye,  so  that  its  base  covets  the  object  seen. 
In  sensation  a  presentation  is  conveyed,  by  an  air-current, 
from  the  sense  organ,  here  the  eye,  to  the  mind,  i.e.,  the 
soul's  "  ruling  part"  in  the  breast;  the  presentation,  be- 
sides attesting  its  own  existence,  gives  ftirther  information 
of  its  object, — visible  color  or  size,  or  whatever  be  the 
quality  in  the  thing  seen.  That  Zeno  and  Cleantheaeradely 
compared  thia  ptesentation  to  the  impresrion  which  a  seal 
bears  upon  wax,  with  protuberances  and  Indentations,  while 
Chryslppus  more  prudently  determined  it  vaguely  as  an 
occult  modification  or  "  mode  "  of  mind,  is  an  interesting  but 
notintrinsioallyimportantdet^.  But  themind  isnomere 
pBHlve  recipient  of  impreasioiisftom  without,  in  the  view  of 
the  Stoics.  Their  analysis  of  sensation  supposes  it  to  react, 
by  a  variation  in  tendon,  affaiost  the  current  from  the 
sense-organ ;  and  this  Is  the  mind's  assent  or  dissent,  whicli 
Is  inseparable  from  the  sense  presentation.  The  contents 
of  experience  are  not  all  alike  trae  or  valid ;  hallQoinatiou 
is  possible ;  here  the  Stoics  join  issue  with  Eplcnnu.  It  is 
necessary,  therefore,  that  assent  should  not  be  ^ven  indla- 
oriminateiy ;  we  must  determine  a  criterion  of  troth,  a 
spedal  formal  test  whereby  reason  mar  reoognin  tiie 
merely  plausible  and  hold  fiist  the  true.  In  an  earlier  a|e 
■ach  an  inquiry  would  have  seemed  saperflaoos.  To  Fla,ta 
and  Aristotle  the  nature  and  operation  of  thought  and  rea- 
son constitute  a  sufficient  criterion.  Since  tneir  day  not 
only  had  the  opposition  between  sense  and  reason  broken 
down,  but  the  reasoned  skepticism  of  Pyrrho  and  Arcesilans 
had  Boade  tiie  Impossibility  of  attaining  tmth  the  primary 
condition  of  wellbeing.  Tet  the  standard  which  ultimately 
found  acceptance  in  the  Stoic  school  was  not  pat  forward, 
in  that  form,  by  its  founder.  Zeno,  we  have  reason  to  be- 
lieve, adopted  the  Cynic  Logos  for  his  gaidance  to  truth  as 
well  as  to  morality.  As  a  disciple  of  the  Cynics  he  most 
have  started  with  a  theory  of  knowledge  somewhat  like  that 
developed  In  the  third  part  of  Plato's  TWMim  (201  C  sf.), 
— that  simple  Ideas  are  given  by  sense,  whereas  "  opinion," 
which  is  a  complex  of  simple  ideas,  only  becomes  knowl- 
edge when  Joined  with  Logos.  We  may  fbrther  suppose 
that  the  more  obvious  of  Plato's  objections  had  led  to  the 
correction  of  "  reason  "  into  "  right  reason."  However  tliat 
may  be,  it  U  certain  ftom  Aristotle  {Nie.  m.  tI.  IZ,  1144b, 
17)  tliat  viitae  waa  defined  as  a  "habit"  in  aootudanoe 


with  right  reason,  and  (Diog.  Laer.,  vii.  54)  Crom  that  tiu 
earlier  Stoics  made  right  reason  the  standard  of  truth.  The 
law  which  regulates  our  action  Is  thns  the  ultimate  crite- 
rion of  what  we  know, — practical  knowledge  being  under- 
stood to  be  of  paramount  impor^uce.  But  this  criterion 
was  open  to  the  persistent  attacks  of  Epicureans  and 
Academics,  who  made  clear  (1)  that  reason  is  dependut 
upon,  if  not  derived  from,  sense,  and  (2)  that  the  ntteraneei 
of  reason  lack  consistenty.  ChryBippu8,there^«,0(nKaded 
something  to  his  opponents  when  he  substitnted  for  the 
Logos  the  new  standards  of  sensfaion  (atvtitrtt)  and  geuenl 
conception  (vpAq^K  —  anticipation,  «a,  the  generic  type 
fumed  in  the  mind  uaeoBScionsly  and  aDontsneoudy).  At 
the  same  time  he  was  more, clearly  defining  and  aaaguatd- 
ing  his  predeceasois'  position.  For  reason  is  consisbntin 
the  general  conceptions  wherein  all  men  agree,  because  in 
all  alike  they  are  of  spontaneous  growth.  Nor  was  the  tern 
sensation  sufficiently  definite.  The  same  Chry-  rMteHnn 
siiqius  fixed  npon  a  certain  chaiaeteristic  of  <^^a. 
trae  presentations,  which  he  denoted  by  the 
much  disputed  term  "  apprehensive  "  {tmraXuvruit  ^urwii). 
Provided  the  sense  organ  and  the  mind  be  healthy,  pro- 
vided on  external  otneet  be  really  seen -or  heard,  the  joe- 
sentation,  in  virtue  of  its  clearness  and  diBtinetneH,lias  As 
power  to  extort  the  assent  which  it  always  lies  in  oar 
power  to  give  or  to  withhold. 

Formerly  this  technical  phrase  was  explained  to  mean 
"the  perception  which  Irresistibly  compels  the  subject  to 
assMittoltastnie."  But  this,  though  apparently  suKxHrted 
by  Sextua  Empiricus  {Adv.  Math.,  vii.  257),  is  quite  eno- 
neons ;  fbr  tiie  preemtation  is  called  varaXirirrdi-,  as  well  as 
taraXnrriKii  ^nrrualti,  so  that  beyond  all  doubt  It  is  something 
which  the  percipient  subject  grasps,  and  not  that  whii£ 
grasp  or  "  lays  hold  of"  the  percipient.  Nor,  again,  is  it 
wholly  satlsfactoiT  to  explain  MraAnarurii  as  virtuallj  jus- 
sive,  apprehttiBibiB,"  like  its  omiosite  m» 


for  ws 

find  d  rQy  {nroKtijtitiar  nBoS  OS  uo  alternative  phrase 

(ib.,  viL  248).  It  would  seem  that  the  perception  intended 
to  constitute  the  standard  of  trath  is  one  which,  by  pro- 
ducing a  mental  counterpart  of  a  really  existent  extwaal 
thing,  enables  the  percipient,  in  the  very  act  of  sense,  te 
"lay  hold  of"  or  apprehend  an  object  in  virtue  of  the  pres- 
euiation  or  sense  impression  of  it  excited  In  his  own  mind. 
The  reality  of  the  external  olgect  is  a  necessary  condition, 
to  exclude  hallucinations  of  the  senses ;  the  exact  coire- 
spondenoe  between  the  external  object  and  the  intenial 
precept  ia  also  necessary,  but  naturally  hard  to  secure,  for 
how  can  we  compare  the  twof  The  external  object  is 
known  only  in  perception.  However,  the  younger  Stoics 
endeavored  to  meet  the  assaults  of  their  persistent  critic 
Comeades  by  auggeeting  various  modes  of  testing  a  sUi^ 
presentation,  to  see  whether  it  were  consistent  with  othera. 
especially  such  as  occurred  in  groups,  etc.;  indeed,  some 
went  so  Cur  as  to  add  to  the  definition  "  coming  firom  a  real 
ol^ect  and  exactly  corresponding  with  it"  the  clause  "[oo- 
vided  it  encounter  no  obetade." 

l^e  same  criterion  was  available  for  knowledge  derived 
more  directly  &om  the  intellect.  Like  all  ma- 
terialists, the  Stoics  con  only  distinguish  the  D^reeaof 
sensible  frtna the  intelligible  asthlnklng  when  knowMge. 
the  external  ol^ect  is  meaent  (aMirH#«i)  and 
thinking  when  it  is  absent  [ii't-Qtif).  The  product  of  the 
latter  kind  includes  memory  (though  this  is,  upon  a  strict 
analysis,  something  intermediate)  and  conceptions  or  gen- 
eral notions,  under  which  were  oonftasedly  elanwiil  tin 
products  of  the  imaglnatlTe  fiMMiIty.  The  work  of  themind 
is  seen  first  in  "  assent " ;  if  to  a  true  preeentatiun  tiie  result 
is  "  simple  apprehension  "  (irardXqi^it :  this  stands  in  close 
relation  to  the  nr^XiirruHi  ^ayracia,  of  which  it  is  the 
ininimnsiji  complement) :  If  to  a  false  or  unapprehensive 
presentaUon  the  result  Is  "opinion"  (Mfa),  always  d^oe- 
cated  as  akin  to  error  and  ignorance,  unworthy  of  a  wiu 
man.  These  proceesea  are  conceivable  only  as  "  modes  "  iX 
mind,  changes  in  the  soul's  substance,  and  (he  some  is  tme 
of  the  higher  conceptions,  the  produeto  of  genentUntioa. 
But  the  Stoics  were  not  slow  to  exalt  the  port  of  ressow, 
which  seises  upon  the  generic  qualities,  the  essential  nature 
of  things.  Where  sense  and  reason  confiict,  it  is  the  latter 
that  must  decide.  One  isolated  ''  apprehension,"  however 
firm  Its  grasp,  does  not  constitute  knowledge  or  sdeoce 
{btm-itm) ;  It  most  be  of  the  firmest,  such  OS  reason  cannot 
shake,  and,  further,  it  must  be  worked  into  a  system  of 
such  apprehensions,  which  can  only  be  by  the  mind's  ex- 
ercising the  "  habit "  (Ifv)  of  attaining  truth  by  oontinuou 
tension.  Here  the  work  of  reason  is  assimilated  to  the 
force  which  binds  together  the  parts  of  an  inorganic  body 
and  resists  their  separation.  There  is  nothing  more  in  the 
order  of  the  universe  than  extended  mobUe  bodies  and 
forces  in  tension  in  these  bodies.  So,  too,  in  the  ordv  of 
knowledge  there  is  nothing  but  same*  ud  the  fane  0f 
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naflon  m^t^nitig  Its  tenilon  And  ooaneotlag  Moutions 
And  Ideu  in  their  proper  wqaence.  Zeno  compared  ■ensa- 
tion  to  the  oatBtntehed  hand,  flat  aod  opea ;  bending  the 
flngen  me  aaeont;  the  eletuihed  flat  was  "siinple  appr»- 
heiuion,"  the  mentel  gnsp  of  an  oljeGt :  knowledge  waa 
the  clenched  flat  tightly  h^  in  the  other  hand.  The  illas- 
tn^n  isTalnable  for  the  light  it  throws  on  the  essential 
nnifef  of  diverse  Intellectnal  operations,  as  well  as  for  en- 
foroing  onoe  more  tho  Stoic  doctrine  that  different  grades 
of  knowledge  are  different  grades  of  tension.  Qood  and 
evil,  virtues  and  vices,  remarks  Plutarch,  are  all  capable  of 
being  "  perceived  " ;  sense,  this  common  basis  of  all  mental 
activity,  is  a  sort  of  toach  by  which  the  ethereal  Pneama 
which  is  the  sonl's  snbstanoe  recognizee  and  measoree 
tension. 

With  tihis  exposition  we  have  already  invaded  the  prov- 
ince of  logic.  To  thistheStoics  assigned  a  mis- 
Logle.  oelbmy  ofstudiea — rhetoric,  dialectic,  including 
grammar,  in  addition  to  formal  logic,— to  all 
of  whieh  their  industry  made  contributions.  Some  of 
their  innovations  in  grammatical  terminology  have  lasted 
v&til  now;  we  still  speak  of  obliqne  eaaes,  genitive,  dative, 
accnsative,  of  verbs  active  (ipti),  passive  neuter 
(•Mtrcpa),  by  the  names  they  gave.  Their  corrections  and 
&ncied  improvements  of  the  Aristotelian  logic  are  mostly 
oselesa  and  pedantic.  Judgment  (d^lu/ia)  they  defined  as 
m  complete  idea  capable  of  expression  In  langosAe  (Xccrdf 
«<r*r(U(),  and  to  dutingniah  it  from  other  ennnc^tlons,  as 
a  wish  or  a  command,  they  added  "  which  ia  either  tme  or 
&l8e."  From  simple  judgments  they  proceeded  to  oom- 
ponnd  judgments,  and  de(»ared  the  hypothetioal  i^llogism 
to  be  the  nomul  ^rpe  of  reaaon,  of  which  the  catexorical 
syllogism  Is  an  lAbreviation.  Perhaps  it  Is  worth  while  to 
quote  their  treatment  of  the  categories.  Aristotle  made 
ten,  all  co-ordinate,  to  serve  aa  "heads  of  predication" 
under  which  to  collect  diatinot  scraps  of  information  re- 
specting a  aal^eDfe,  probably  a  man.  Por  this  the  Stoics 
snbatitated  tout  tmmma  gmera,  all  sabordiiiate,  ao  that  each 
in  turn  ia  more  precisely  determined  by  the  next.  They 
ftre  Something,  or  Being,  determined  as  (1)  substance  or 
sottfect  matter,  (3)  essential  quality, f.«.,Bab8tanoeqoalifled, 
(3)  mode  or  obanoe  attribute,  i.e.,  qualified  sabstoiioe  in  a 
ccoiain  condition  (mk  (v),  and,  lastly,  (4)  relation  or  rela- 
tive mode  (in  fall  inmiiufor  md*  Tptf;  W  wut  ixo").  The 
seal  witii  which  the  school  prosecuted  logical  inquiries  had 
one  practical  result, — they  could  use  to  perfection  the  un-r 
rivalled  weapon  of  andyais.  Its  chief  emptt^ment  was  to 
lay  things  bare  and  sever  thorn  from  their  snrnmodings,  in 
orter  that  they  might  be  contemplated  in  their  simplicity, 
with  rigid  exactness,  as  objects  of  thonght,  apart  mm  the 
fUosion  and  exaggeration  that  attend  them  when  pre- 
sented to  sense  and  imagination.  Theveirpoi^ectionand 
precision  of  tlus  method  oonstaoUy  tempted  u»  later  Stoics 
to  abase  it  for  tbs  «yit«aatic  depredation  of  the'ottjeotB 
analysed. 

The  practical  philosophy  of  the  Stoics  ataods  in  the 
tthiM.       closest  connectioD  with  their  physios  and 

psychology.  Holding  that  man  ia  a  being 
who  acta  as  well  as  thinks,  and  that  this  is  the  all- 
importuit  side  of  his  life,  they  find  the  link  between 
ihe  two  in  the  mind's  assent ;  for,  when  impelled 
towards  cdrtun  objects  by  a  prompting  or  "impolae  " 
(ipfo^  »  movement  of  the  soiu  seeking  to  poaaees  Itaelf 
of  certain  external  things),  whether  of  nature  or  rea- 
son, a  man  most  needsjadge  the  objects  to  be  desirable; 
the  subsequent  movement,  as  it  were,  translates  this 
judgment  into  action.  Against  the  skeptical  position 
It  waa  necessary  to  maintain — (1)  that  motion,  and 
therefore  moral  aoUon,  cannot  follow  upon  the  mere 
presentment  of  an  idea,  unless  the  idea  so  suggested 
jreceive  assent,  and  (2)  that  assent  alone  does  not  suffice 
without  the  motive  faculty  which  is  found  in  all  ani- 
mals.' Of  our  various  impulses,  some  in  the  mature 
maa  are  (aj  raUonal;  some,  as  in  the  child,  are  (0) 
noD-rataonal,  because  anterior  to  reason  ;  while  [y)  the 
impnlae  of  the  man  may  be  contrary  to  reason,  under 

the  influence  of  the  affecUons  or  passioiw. 
bopube!     i")         reason,  as  a  spring  of  action,  has 

for  its  aim  harmony  or  self-consistency,  a 
Kfe  proceeding  upon  a  single  plan  [rd  iftoTMywfih^  fvv, 
Tovro  d'  Kot'  iva  Mfov  col  m^if^vuc  :  in  this 
then  ia  a  oertaio  «ymmetry  or  beauty,  the  attraction 


which  excites  rational  impulse  towards  it  Clearly 
this  definition  of  the  end  of  action  comes  from  the 
Cynics,  who  pithily  expressed  it  by  saying  that  in 
order  to  live  man  needs  either  reason  or  a  halter 
Uyw  4  fipAxov).  But  during  SHeno's  early  studies  an< 
other  conception  bad  been  corrent,  t^at  of  agreement 
with  nature.  Apparently  it  had  been  started  by  the  Old 
Academy,  where  probably  the  technical  phrase  "first 
objects  according  to  nature,"  wp&Ta  icari  fiatv,  had 
its  origin.  Now  the  lightest  acquaintance  with 
Stoic  physics  shows  that  reason  and  nature  are  at  one ; 
we  may  therefore  well  believe  that  Zeno  himself  had 
expluned  bis  harmonious  or  self-consistent  life  to 
mean  a  life  in  harmony  with  nature  (Diog.  Laer.,  vii. 
87,  quoting  Zeno,  "  On  the  Nature  of  Man  ").  At 
all  events  that  was  the  orthodox  formula  adopted  and 
interpreted  by  Cleanthea  and  OhiyaijipuB— the  former, 
as  we  might  nave  expected  ftom  his  Heraditean  ten- 
denoiee,  representing  it  to  mean  '*  harmony  with  the 
universal  nature,"  the  latter  emphasizing  that  not  only 
ia  it  the  nature  of  the  universe,  but  the  particular 
nature  of  man,  that  is  meant  Cleantbes's  interpre- 
tation is  at  once  novel  and  fruitful :  reason  being  the 
true  self  or  nature  of  man,  and  being  essentially  the 
same  iu  him  with  the  reason  in  the  Ail,  its  procedure 
in  him  shonid  correspond  to  and  reproduce  its  pro- 
cedure in  the  All.  It  is  reasonable,  uierefore,  for  the 
individual  to  submit  to  and  co-operate  with  the  in- 
dwelling reason,  or  law  of  the  universe,  and  in  obedience 
to  this  universal  law  {xoivdi  vdftoc)  imitate  the  uniform 
methodic  march  of  the  dirine  creative  fire.  Hero  we 
note  the  conception  of  morality  as  obedience  to  an 
objective  law,  though,  as  reason  attains  to  oonsinoua- 
neaa  of  itaelf  only  in  man,  it  is  a  law  of  which  he  him- 
self, qua  rational,  is  lawgiver.  Bnt  Chryuppua,  in 
his  Trading  of  the  formula,  had  no  intention  of  rekuing 
the  close  dependence  of  ethics  upon  phystca.  A  new 
light  is  thrown  upon  the  study  of  external  naturo  hy 
the  essendal  unity  of  reason  in  the  macrocosm  and  in 
the  microcosm :  what  we  learn  of  its  operations  thera 
is  profitable  for  instruction  here,  and  life  should  he 
directed  in  accordance  with  the  experience  we  have 
acquired  of  the  course  of  naturo  (Ct"  ">r'  ifiwtiplav  row 
^ieti  evfi^aivivTiM  Chrysippus  ap.  Stob.,  Ed.^  ii.  134). 
Whether  man  will  comply  with  the  commands  of  the 
universal  law  or  not,  whether  therefore  the  ethical  end 
is  realiced  in  him,  must  depend  upon  himaelf.  l%e 
whole  tendency  of  the  physical  theory  ia  towarda  a  sys- 
tem of  rigid  determinism,  nay,  almost  of  fotalum ;  but 
so  aoon  as  we  reach  the  ethical  region,  the  problem  of 
indeterminism  is  forced  upon  us  in  all  its  perplexity. 

0)  Having  determined  the  end  of  ratKHoal  aobon, 
we  must  now  ipve  a  glance  at  the  earlier,  madnct 
instinctive  at^vity  of  beings  properly  with- 
out reason  (t.e.,  of  children  ana  the  brute  creation) ; 
this  too  has  its  importance,  since  before  reason  is 
developed  the  agent  follows  the  "unoorrupted  im- 
pulses of  nature.  Here  we  come  upon  a  controversy 
which  still  has  an  interest  for  the  psychologist,  for 
Epicurus  had  declared  pleasure  to  be  the  end  of  all 
instinctive  activity,  while  the  Stoics  combated  his 
posiUon  and  aoo^nt  to  prove  that  not  pleasure  but 
sdf-preaervation  u  really  sought  According  to  them, 
the  child  <a  the  animal  woidd  speedily  be  omahed  ont 
ofexiatenoeifit^  not  move  at  aU  or  if  ita  move- 
menta  were  not  governed  by  some  plan;  a  vague  con- 
Bcionsneaa  of  itself  and  a  love  for  its  own  constitution 
most  be  postdated  to  account  for  the  impulse  which, 
together  with  sensation,  distinguishes  animal  life  from 
the  life  of  the  plant'   That  all  motion  is  excited  by 

ffwf(li|V(K.  The  nfvTOffw  of  an  orftanlc  being  is  an  outcome  of 
Internal  forces,  a  mutual  relation  of  varying  elements,— in  man, 
a  relation  of  tbe  ruling  part  of  the  eool,  the  rational  aoul.  to 
the  rest.  By  •uMfwvit  is  meant  that  nature  uupliea  thla  self-love, 
"  for  it  Is  improbable  that  nature  ahoald  estrange  the  IItIdk  thing 
ftom  Itself,  or  that  she  should  leave  the  creature  she  had  made 
without  either  estiangement  ftom,  or  aAwtlon  for,  Its  own  oonr 
stUntlon." 
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pleasure  in  prospeot,  or  the  hope  of  oefisation  from 
pain,  is  (they  argue)  contrary  to  laot.  Efforts  to  move 
are  made  perBereringlyeTeu  where  Uiey  oocauoa  pain. 
The  whole  life  of  unreasoning  infancy  and  of  the  brutes 
ean  be  satisfactotily  expUined  on  the  assumption  of 
sense  and  impulse  acting  mechanically ,  Bomewhat  afler 
the  fitshion  indicated  rather  than  worked  out  in  detail 
in  the  Peripatetic  appHcation  of  the  practical  syllogism 
to  the  motion  of  animals.  In  their  theory 
™"  of  pleasure  itaelf  the  Stoics  api>roximat« 
Tory  decudedly  to  Anstotle.  It  is,  as  he  said,  a  con- 
comitant (imyivima),  but  uot  of  all  activities ;  on  the 
contrary,  the  highestare  without  it,  and  it  is  invariably 
of  DO  significance  where  it  is  found.  Moreover,  while 
Aristotle  luid  asserted  that  it  adds  a  certain  zest  or 
finish  to  natural  activity,  the  Stoics  declared  that  it 
never  appears  at  all  except  as  a  mark  of  the  decline  or 
relaxation  of  vital  energy,  the  bloom  which  is  indeed 
a  mark  of  ripeness  but  also  the  certain  precursor  of 
decay. 

{y)  To  return  to  impulse, — there  remains  the  case 
of  acdon  against  reason  under  the  influence 
SoM^'^  pasMons.    Although  nature  may 

guide  man  towards  the  right  objects,  she 
does  not  control  the  impetus  or  velocity  of  the  soul's 
movamentk  If  Uiis  be  in  excess,  the  rational  soul  is 
hurried  into  an  inflamed  diaord<nly  condition,  the 
source  of  which  is  an  erroneous  jnd^ent  or  false 
opinion,  though  its  effects  axe  seen  in  the  evident 
ehition  or  depression,  and  the  stings  of  excitement, 
which  are  the  symptoms  of  mental  disorder.  Anxious 
to  uphold  individual  responsibility,  the  Stoics  pro- 
nounced the  false  opinion  to  be  voluntary ;  that  once 
granted,  the  subsequent  reaction  of  the  mind  (i.e.,  the 
emotional  effects  on  which  Zeno  especially  dwelt),  the 
compulsion  and  extravagance  which  are  charaoteristic 
of  the  passions,  may  be  sud  to  follow  inevitably,  so 
that  under  the  sway  of  blind  impulsea  the  man  is  still 
acting  voluntarily.  This  sete  in  a  striking  light  the 
close  deiwndence  of- ethics  upon  psyoholorar.  The 
Pnipatmcs  had  made  the  iotelleotiuu  soul  wiui  virtues 
of  its  own  something  altogether  disdnot  firom  the 
lower  nature,  the  seat  of  Uie  emotions  and  of  the  moral 
virtues  which  oonsist  in  their  regulation.  The  Stoic 
doctrine  of  the  essential  unity  of  soul  is  a  vehement 
protest  against  all  this :  the  soul's  unity  is  shown  in  a 
unity  of  aotivitv,  whether  it  be  in  a  hraltby  or  a  db- 
ordered  state.  As  all  virtues  are  essendally  one,  though 
they  differ  according  to  the  different  relations  to  which 
the  knowledge  of  good  and  evil  is  appfied,  so,  too, 
^notion  is  not  something  antagonistic  to  reason,  but 
perverted  reason.  There  is  no  such  struggle  of  vicious 
indinaUons  against  virtue,  a  contest  wa^d  by  two 
separate  powers,  as  Aristotle  had  imagined  in  bis 
account  of  morai  weakness ;  the  proper  simile  is  a 
mutiny  or  revolt  in  one  and  the  same  otty,  Mansoul 
now  in  all^anoe  to  ihe  rightifiil  anthority  and  now  in 
open  rebelhon.  The  lower  animals  and  children  are 
incapable  of  emotion ;  it  is  only  fonnd  where  reason  is 
fully  developed.  The  analysis  and  classifioation  of 
these  affaotions  start  with  uie  false  opinion  or  jadg- 
ment  or  imagination,  which  may  relate  to  the  present 
or  the  future,  to  fancied  good  or  fancied  ill.  Henoe 
there  are  four  types  of  the  affections :  all  are  grou^ied 
around  pleasure,  an  impulse  towards  present  fanded 
good ;  denre,  an  impulse  towards  future  fancied  good ; 
grief,  an  impulse  to  shun  fancied  evil  in  the  present ; 
rear,  an  inmolse  to  shun  fancied  evil  in  the  future. 
On  the  analogy  of  bodily  disease,  these  disorders  of  the 
mind  are  further  divided  into  (I)  chronic  ulments 
(vo«nf/uira),  suoh  as  avarice,  where  the  bdief  that  money 
is  a  good  is  persistent  and  deep-teated,  leading  to  a 
habit  of  feeling  and  acting,  or  ambition,  a  similar 
erroneons  judgment  in  respect  of  public  honors,  and 
(2)  infirmities  [appuar^/uiTa)^  sudden  attacks  of  error 
to  which  the  patient  momentarily  suocumbs.  ,  This 
remarkable  development  Stoic  principles  leads  to  the 
demand  for  the  entire  suppression  of  the  s^eotionB 


(  oir69tta),  in  oontiadistiuotion  to  that  regolatitm  and 
governance  of  them  for  which  Plato  and  the  Old 
Academy  contended  (furpunrateui).  Further,  it  ex- 
plains the  incessant  war  which  the  later  Stoics  waged 
with  imagination. 

The  end  of  action  has  then  been  explained  to  be  a 
consistent  life,  a  rational  life,  and,  lastlyj  a 
lite  according  to  nature.  Now  the  Cymes 
had  already  traced  back  consistent  to  a 
certain  Herculean  strength  or  force  of  will,  which  sgaia 
is  an  effect  of  the  bracing  or  tension  of  the  soul's  sub- 
stance, BO  that  this  ever-recurring  attribute  is  as  avail- 
able to  explain  will  as  intelligence.  Herein  we  discover, 
as  it  were,  an  internal  source  of  the  external  harmony 
and  regularity  of  a  consiatent  life.  Our  will  should 
be  directed  to  this  source  rather  than  to  its  mani- 
festations,—to  "^ight"  (i.e.,  inflexible  and  straigb') 
^'reason,'  which  has  attained  a  character  of  intense 
rigidity,  an  intensive  energy  raised  to  an  impassalide 
degree.  For  this  infallible  firmness  of  the  reason  the 
technical  term  is  ^idBeatt^  s  "disposition  '*  which,  like 
straightness  or  crookedness  in  a  line,  admits  of  no  de- 
grees of  less  or  more ;  thence  comes  harmony,  rega- 
larity,  and  consistency  in  all  our  acts,  which  alone  it 
truly  beautiful  (xoA^==fur  or  noUe;  for  which  the 
Romans  diazaoteriBtioaUy  said  Aonesftim = honorable]. 
Not  evea  Chrisdanit^  lud  more  stxess  npon  inwardness, 
or  taught  more  exnhdtly  that  motive  counts  for  eveiy- 
thing  and  external  perfonuanoe  for  very  little.  Onoe 
let  the  reason  become  "right"  and  it  imparts  this 
same  character  to  all  that  it  affecta  First  tae  soul  is 
made  strong,  healthy^  beautiful ;  when,  therefore,  it 
thus  fulfils  ul  the  conditions  of  its  beinf^,  it  is  absolote1.v 
perfect  Now  the  perfection  of  anything  is  called  its 
virtue ;  the  virtue  or  man,  then,  is  the  per-  viitne. 
fe(jtion  of  his  soul,  of  the  ruling  part  or 
rational  soul.  But  "out  of  the  heart  are  the  issues  of 
life"  :  make  the  soul  perfect  and  you  make  the  life 
perfect  From  such  a  "disposition  "  must  proceed  a 
life  which  flows  on  smootoly  and  unifonnly,  like  a 
gentle  river  {tVpota  ^iw).  No  longer  is  there  anything 
to  hope  or  fear  ;  this  harmonious  aooord  between  im- 
pulses and  acts  is  itself  man's  well-being  or  welfare 
{ev&ufiovla).  Gleanthes  scouts  the  notion  of  adding  to 
such  perfecUon  that  occasional  result  of  a  decaying 
activity  ^titled  pleasure;  Chrynppus  remonstrates 
indignandv  with  Flato  for  appeahng  to  the  "moral 
bugbears  of  future  rewards  or  punishmuits.  There 
is  no  "wages  of  virtue,"  not  even  the  oondnuanoe  of 
her  acdvity ;  for  lapse  of  time  can  add  nothing  to  per- 
fect well-b^ng ;  it  is  complete,  whole,  and  indivisiUe 
now. 

Ylrtoe,  then,  as  right  nmaa,  is  at  once  knowled^  and 
strength  of  will ;  for  a  right  comprehenBion  of  Stole  pay* 
chology  shovs  that  these  two  are  identical.  The  unity  of 
all  virtae  ia  safficiently  a[q»arent,  bat  the  Stoiei  also  ao 
knowledged  a  plnrality  of  specific  virtues  grouped  nrand 
the  fonr  cardinal  virtues  of  Plato.  Wisdom  {^vw"t)  wu, 
aocoiding  to  Zeno  and  Gleanthes,  the  common  element; 
according  to  Aristo,  it  should  lather  be  termed  knowledge 
{iwivT^lui) ;  and  this  view  was  adopted  in  the  school  to  avtnd 
the  awkmrdnees  of  using  the  same  term  (f^vw)  hoA  for 
a  special  virtue  and  for  the  generic  attribute  of  them  aU. 
Wisdom  or  knowledge  In  distributing  to  othan  is  justice,  in 
endeavor  it  is  temperance,  in  endntance  It  is  cooiage  or 
fortitude ;  bat  in  every  virtuous  act  all  four  of  the  virtnea 
are  implicit.  Virtue  is  thus  the  unconditional  good  ;  It  is 
at  once  the  absolute  eud  and  the  means  to  the  end. 

Qoodness  must  be  interpreted,  as  Socrates  need  to  inter- 

ftret  it,  that  which  ftiniishes  some  advantage  or  trae  utility; 
ts  opposite,  evil,  as  that  which  produces  harm  or  disadvan- 
tage. Obviously  only  virtue,  and  that  which  comes  fnm 
virtue,  confers  any  real  advantage ;  only  vice  can  really  do 
harm.  Gh>odness  is  a  wider  genua  than  virtue ;  all  vlrtae  is 
good,  but  not  all  goods  are  virtues.  There  are  goods  of  sonl, 
such  as  habits  and  happy  aptitudes  which  may  be  acq  aired 
in  varying  decrees  (i^.,  they  are  I((if  not  StatUtit) ;  othen 
are  only  nofl^e  actions  (tfipyciai).  A  friend  again  may  be 
a  means  to  good  (Miqrurdf  rfAsiv).  All  these  goods  are  ntili- 
ties  ((^Ati^Mra),  and  therefore  deserve  to  be  aooght  i^f*). 
Similarly  evila  may  be  clasrifled  a»-(l)  vieei,  asttled  die- 
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positlona  oontruy  to  right  reMon,  proceedloK  from  that  ig- 
Dorance  which  InAilliblr  aUeods  on  m  sUckeoing  of  the 
mqI's  fibre;  (2)  evil  habits  or  Inelinatioiis  {tiK^rmipoplai) ; 
(3)  uolated  vicious  actioaa.  All  these  evils  alike  are  to  be 
Bhanned  (^ucri);  all  alike  are  harmftil  OXdf^-«);  the 
moral  responsibility  rests  with  the  indlTidiial,  in  •»  fkr  as 
he  fi  ignorant  or  has  hlB  sonl  relaxed. 

Good  and  evil,  however,  is  not  an  exhaustive  classi- 

fioation.  There  ia  a  large  olaas  of  things 
^ulg^^  which  are  neither  the  one  nor  the  other ; 

which  do  not  conduce  to  our  atbunment  of 
the  end,  nor  hinder  us  therefrom ;  which  are  neither 
to  be  pursued  nor  shunned,  but  are  simply  indifferent 
(iSiifopa).  Xo  all  these  otgeets  the  attitude  of  the 
GiiiiaB  was  complete  indifference,  wherein  they  were 
rollowed  by  Aristo ;  that  of  the  skeptios  professedly 
vU&t  insenmbUity.  Now  the  most  on^al  feature  of 
the  Stoic  ethics  is  the  classification  of  thmgs  indifferent 
and  their  arrangement  in  a  oertun  scale  in  aocordanoe 
with  the  value,  pomtive  or  negative  [o(ia^  airaiia),  to  be 
assigned  to  them  either  intrinsically  or  in  certain  cir- 
onmstances  (lard  irepleraaiv).  Some  objects  are  so  un- 
important that  in  regard  to  them  Aristo's  attitude  of 
complete  indifference  is  justified.  Placing^  them  at  the 
sera  point,  we  may  advance  in  both  directions,  assign- 
ing to  all  the  objects  of  instinctive  natural  impiUses  a 
positive  value,  in  virtue  of  which  tbe^  are  to  be  picked 
out  {X/tirrd)  in  preference  to  other  indifferent  things  not 
of  tiiis  description.  Thus  bodily  health,  though  not  a 
good,  is  entitled  to  a  oeitain  Tidae ;  disease,  though  not 
an  evil,  has  a  cffllwin  negative  value.  The  fonner  class 
is  aooordin^  to  nature,  the  latter  contrary  to  nature ;  the 
fermer  are  instinodyely  soi^ht  by  children  as  tending  to 
maintun  thdr  *'oon8titotion"  or  nature;  the  latter 
their  anooirapted  impnlaea"  {iiidarpo^  a^pfial) 
lead  them  to  shun  as  tending  to  mar,  cripple,  or 
destroy  life.  Similarlj^,  actions  may  be  classified :  all 
virtuous  actions  are  right  actions  {Karope^ftara)  \  all 
vicious  actions  are  wrong  actions  or  "sins"  [dfutpr^- 
futra).  The  attainment  of  any  one  of  the  objects  in 
the  class  of  things  indifferent,  looked  at  in  itself,  is 
neither  right  nor  wrong.  But,  if  the  object  picked  out 
be  that  olyect  out  of  aU  at  the  moment  present  to  us 
which  has  the  highest  value,  then  the  action  of  select- 
ing it  admits  of  being  defended  on  probable  grounds, 

and  as  such  is  entitled  to  be  called  (quite 
MtoSi^"^  apart  from  the  agent's  dispontion,  whether 
4q^.         virtuous  oi*  vicious),  mtUeriaiita;  an  act 

"meet  and  fit"  to  do  (mf^Kov).  Such  an 
act  need  not  be  preceded  by  any  reasoning  at  all ;  in 
the  case  of  the  brutes  and  oi  children  it  is  alwa^  in- 
stinctire,  yet  in  all  cases  it  is  capable  of  being  justified  on 

OTOUndsof  probability  {birpax»iv  eiXoynv  Ixei  anoXoylav), 

Similariy  mth  the  selection  of  an  object  which  has  less 
value  in  preference  to  one  of  higher  value :  such  a 
blunder  is  not,  taken  in  itself,  a  wrone  action,  bnt  it 
violates  fitness  (n-apa  rb  Kta^Kov).  Amongst  fitting 
actions,  some  are  always  fitting,  others  only  at  times, 
under  nven  droumatMioes  ;  some  indifferent  objects  we 
seleot  tor  Uieir  own  sakes,  others  merely  as  means.  The 
nmge  of  such  human  fiinotiona  is  wide  enongh  to  in- 
tAnae  the  aoqnifflltioD  of  inibnnation,  the  exercise  of 
temperance  and  courage,  even  altruistic  conduct  And 
yet  some  actions  in  man  are  on  a  level  with  the  nutri- 
tive fimctions  of  the  plant  (Diog.  Laer.,  vii.  86).  Again, 
oar  human  (unctions  compose  our  whole  oonscions  life : 
even  life,  then,  considered  in  itadf,  has  in  it  no  moral 
good ;  we  may,  if  need  be,  nnder  certun  cnroumstanoes, 
ToloDtaiily  withdraw  from  it 

The  Stoics  maintain  that  the  variety  of  things  indiflhrent 
is  essential  to  virtae,  becanse  it  is  the  field  npon  which 
reason  is  exercised.  Yirtne  is  a  body,  ther^ore  it  is 
corporeal;  therefore  its  active  principle  n«eds  a  passive 
m^erial  to  aet  apon.  Hilngs  indifferent  are  capable  of 
being  pat  to  a  gooa  or  a  had  ose,  thoofih  some  lend  them- 
selves to  oae  more  easily  than  others.  Kor  does  virtue 
merely  avail  Itself,  now  and  then,  of  things  indifferent — 
H  eao  do  nothing  elw  than  avail  itself  of  them,  ll»Hub  uejr 
are  w/t  goodi,  and  Ukri^  thdr  attalmnent  dass  m  oonfer 


well-being,  yet  all  virtne  Is  the  selection  or  choice  of 
them.  For  how  is  a  virtaoos  lif^  manifested  T  In  a 
series  of  external  acts,  each  one  of  which  is  the  choice  of 
some  natonU  end,  some  object  according  to  nature,  as  pos- 
sessing at  the  moment  the  highest  value.  The  same  ex- 
temal  act  may  be  done  by  an  irrational  agent,  and  in  his 
case  the  act  is  not  Tirtaoos.  For  there  is  as  great  a  nilf 
fixed  between  fitting  and  virtoons  actions  as  between  things 
indifferent  having  positive  valne  and  the  good.  So  increase 
of  valne  can  raise  a  thing  indifferent  to  the  class  of  good ; 
no  degree  of  fitness  in  the  external  act  done  can  render  it 
virtuous.  As  right  actions  consist  in  following  reason  in  the 
selection  of  things  according  to  natare,  it  follows  that  such 
right  actions  (as  distinct  from  the  fitting  actions  of  which 
Ul  living  things  are  capable)  are  the  exclnsive  privilege  of 
rational  beings.  So,  too,  with  wrong  actions :  only  rational 
beings  can  perform  them ;  although  children  or  the  brutes 
may  run  counter  to  fitness,  and  puisne  oltJecti  eontiary  to 
natare,  they  cannot  be  said  to  sin  or  do  wrong.  AU  actions, 
then,  of  rational  beings  must  be  either  virtuous  or  vicious; 
there  is  no  mean  between  the  two.  Bat  what  of  fitting  ac- 
tions ?  Are  not  they  also  done  by  rational  agents  T  Is  not 
the  distlnetlon  between  right  conduct  and  mere  external 
fitness  omtinoally  drawn  when  the  Stoics  are  rttEsTring  to 
the  activit7  of  rational  fanman  helngsf  nnquestlonsbly  so ; 
hot  in  examining  a  given  act  it  is  aeoeasary  to  view  it  on 
the  formal  as  wdl  as  on  the  material  side, — as  proceeding 
fiwn  a  virtaoos  or  vldons  disposition,  and  again  as  tending, 
when  taken  in  itself  and  apart  from  this  disposition,  to 
promote  or  destroy  the  agent^s  nature  or  constitotion,  i.e., 
as  something  "  meet  and  fit"  to  do,  or  as  contrary  to  fitness 
(or,  in  rare  cases,  as  having  no  tondea^  in  either  direction). 
lAStly,  the  analTsis  of  oondnct  is  ineompleto  unless  tho 
external  olgect  which  the  agent  alms  at  attaining  by  the 
act  is  also  taken  Into  account:  it  may  be  natural,  and  may 
therefore  excite  desire;  or  it  may  be  contrary  to  nature, 
and  excite  avenion ;  or  it  may  be  absolutely  indiffwent. 
Now  the  Stoic  classifications  of  (a)  external  oqjects  and  (() 
actions  (as  they  have  come  down  to  ns  from  not  very  dlv- 
erlminating  sources^  are  hampered  by  the  inclusion  of  right 
actions  and  wrong  actions,  which  are  made  species  of  uie 
wider  genera.  Under  objects  according  to  aature  come  (■) 
fitting  actioas,  {fi)  right  actions,  (y)  virtues ;  i.e.,  uoadact 
which  is  perfect  contt^oa  all  that  in  the  imperfect  imitates 
peifecrtion :  a  right  action  has  ipto  faeUt  all  the  fitnees  of  a 
fitting  action,  and  all  the  aceord  with  nature  of  a  thing 
according  to  nature.  So  with  the  oppoeito  class :  the  vicions 
man  by  the  very  fact  of  not  having  the  tension  of  soul 
which  is  virtne,  commits  a  sin  in  his  every  action ;  all  that 
he  does,  therefore,  is  on  this  ground  contrary  to  fitness  and 
contrary  to  natare.  Any  defect  in  external  conduct  proves 
it  to  be  a  rin ;  the  mere  absence  of  defect  does  not  establish 
its  claim  to  be  right  conduct.  It  is  as  easy  to  prove  a  given 
person  Is  nowise  (and  therefore  a  sinner)  as  it  is  hard  to 
prove  him  a  sage.  Virtue  is  one,  vioe  is  manifold. 

No  aet  In  itself  is  either  noble  or  base ;  even  the  grossest 
violation  of  fitness,  if  it  conld  be  done  with  the  right  inten- 
tion, would  oonnt  as  virtoe,  and  the  most  fitting  deeds 
witfaont  that  intention  are  naught  (see  OriK^,  C  CUi.,  iv.  46 ; 
Sext.  Emp.,  Adv.  Math.,  xi.  190;  Pyrrh.  Hyp.,  ili.  246.  Is 
therefore  wrong).  It  does  not  app(»r,  then,  that  there  is 
any  divergence  in  principle  between  the  doctrine  of  the  end 
of  action  and  the  doctrine  of  fitness  or  relative  daly ;  nor 
should  the  latter  be  regarded  (as  is  done  by  Cicero  and 
somA  modem  expositors)  as  an  afterthought,  intended  to 
soften  the  too  rigorous  demands  of  the  Stoic  ideal.  Fbrflnm 
the  first  it  was  an  integral  part  of  the  system :  Zeno  wrote 
a  treatise  rt^  roS  ra#*ni^;  Indeed  be  adopted  it  as  a 
technical  term.  That  this  doctrine  was  a  stumbling-block 
to  the  small  bwd  of  his  early  disciples  seems  not  mulkdy ; 
for  Aristo  and  Herillus,  who  left  him,  as  is  believed,  on 
independent  gronnds,  modified  it  in  their  own  ethical 
theories  afterwards  pat  forth.  According  to  Hirzel  ( Unter- 
tiuA,  li.  p.  M),  however,  the  views  of  these  two  heterodox 
Stoics  more  closely  approximated  than  at  first  sight  ap- 
pears :  Herillns,  as  well  as  Aristo,  maintained  that  all  ac- 
tions intermediato  to  vice  and  virtue  are  absolutely  indif- 
ferent (Diog.  Laer.,  vii.  155) ;  and  Aristo,  like  Herillus, 
defined  virtne  as  knowledge,  and  held  that  the  wise  man 
will  never  form  opinions,  will  not  set  upon  anything 
short  of  knowledge. 

In  their  view  of  man's  social  relations  the  Stoics  an 
greatly  in  advance  of  preceding  schools. 
We  saw  that  virtue  is  a  law  which  governs  --uSSm! 
the  universe  :  that  which  Reason  and  God  *^ 
ordain  must  be  accepted  as  binding  upon  the  parti<^e 
of  reason  which  is  in  each  one  of  us.  Human  law 
oomes  into  exiitttMe  when  men  reoogniis  this  oUiga^ 
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titm :  joBtaoe  is  t^erefbxe  natmral,  and  not  something 
merely  oonvenlioiial.  Hie  oppoeite  tendencies,  to 
allow  to  the  individual  responsibility  and  freedom,  and 
to  demand  of  him  obedience  to  law,  are  both  features 
of  the  system ;  but  in  virtue  even  of  the  freedom 
whioh  belongs  to  him  qua  rational,  he  must  reoognize 
the  Bodety  of  rational  beings  of  which  he  is  a  member, 
and  subordinate  his  own  ends  to  the  ends  and  needs 
of  this  society.  Those  who  own  one  law  are  oituzena 
of  one  state,  the  city  of  Zeus,  in  which  men  and  gods 
have  their  dwelling.  In  that  city  all  is  ordained  by 
reason  working  intelligently,  and  the  members  exist 
for  the  sake  of  one  another ;  there  is  an  intimate  oon- 
iiection  {avjiir&Hia)  between  them  whioh  makes  all  the 
wise  and  virtuous  friends,  even  if  personally  unknown, 
awl  leads  them  to  contribute  to  one  another's  good. 
Heir  iateroonrse  should  find  exi>re8rion  in  jnstaoe,  in 
friendship,  in  family  and  political  life.  But  prac- 
tacally  the  Stoic  philosopher  always  bad  some  good 
ooose  for  withdrawing  from  the  narrow  political  life 
of  the  mij  in  which  he  found  himself-  The  ciroum- 
Btanoes  or  the  time,  such  as  the  deca^  of  Greek  city- 
life,  the  foundation  of  large  territorial  states  under 
absolute  Greek  rulers  which  followed  upon  Alexander's 
conquests,  and  afterwards  the  rise  of  the  world-empire 
of  Rome,  aided  to  develop  the  leading  idea  of  Zeno's 
RepiMic  There  he  had  anticipated^  a  state  without 
family  life,  without  law  courts  or  coins,  without  schools 
or  temples,  in  which  all  differences  of  nationality  would 
be  me^;ed  in  the  common  brotherhood  of  man.  This 
oosmopolitan  (^tisenship  remuned  aJl  throu^  a  dis- 
tinotive  Stoic  doraia  ;  when  first  annoanoed  it  must 
have  had  a  powerful  infiuence  upon  the  minds  of  men, 
diverting  thorn  from  the  distractions  of  ■almost  paro- 
chial polidos  to  a  boundless  vista.  There  was,  then, 
no  longer  any  difference  between  Greek  and  barbarian, 
between  male  and  female,  bond  and  free.  All  are 
members  of  one  body  as  partaking  in  reason,  all  are 
equally  men.  Not  that  this  led  to  any  movement  for 
the  abolition  of  sUvery.  For  the  Stoics  attached  but 
slight  importance  to  external  ciroumstanoes,  since  only 
the  wise  man  is  really  free,  and  all  the  unwise  are 
slaves.  Yetj  while  they  accepted  slavery  as  a  perma- 
nent institution,  philosophers  as  wide  apart  as  Chry- 
sippns  and  Seneca  sought  to  mitigate  its  evils  in 
praotioe,  and  ui;ged  upon  masters  Enmanity  in  the 
tareatomt  of  their  daves. 
The  religious  problem  had  peculiar  interest  for  the 

school  which  discerned  God  everywhere  as 
BflUghm.     the  ruler  and  upholder,  and  at  the  same 

time  the  law,  of  the  worid  that  He  had 
evolved  fVom  Himself  The  physical  groundwork  lends 
a  religions  sanction  to  all  moral  duties,  and  Cleanthes's 
noble  hymn  is  evidence  how  far  a  sjntem  of  natural 
leli^on  oould  go  in  providing  satisfiuition  for  the 
cravings  of  the  religious  temper : 

"Host  gloriooB  of  immortala,  O  Zeus  of  nuDy  names, 
almighty  aod  eveTlasting,  sovereign  of  natare,  directing  all 
in  accoidance  with  law,  thee  it  is  fitting  that  all  mortals 
Bhould  address.  .  .  Thee  all  this  onivene,  as  it  rolls  circling 
xoand  the  earth,  obeys  wheresoevei  thon  dost  gnide,  and 
gladly  owns  thy  away.  Saeh  a  minister  thoa  holdest  in 
thy  invinctble  hands, — the  two-edged,  fiery,  ever-living 
thanderbolt,  under  whose  stroke  all  natare  ehadders.  No 
work  upon  earth  is  wrought  aput  fkvm  thee,  lord,  nor 
throogh  the  divine  etiteieal  sphwe,  nor  apon  the  sea;  save 
only  whatsoever  deeds  wlek  ed  mon  do  in  their  own  fbollsh- 
nesa.  Nay,  thoa  knowest  how  to  make  even  the  roagh 
smooth,  and  to  bring  order  oat  of  disorder;  and  things  not 
friendly  are  fHendly  in  thy  sight.  For  so  hast  thoa  fitted 
all  things  togettier,  Ibe  good  with  the  evU,  that  there  might 
be  one  rtemal  law  over  all.  .  .  Deliver  men  ftom  fell 
ignorance.  Banish  it,  &ther,  fh>m  their  mhiI,  and  grant 
them  to  obtain  wisdom,  whereon  relying  thoa  rulest  all 
things  with  Jostioe." 

To  the  orUiodox  dieolcury  of  Greece  and  Rome  the 
system  stood  in  a  twofold  relation,  as  criticism  and 
lationalism.  That  the  populiv  religion  contained  gross 
errors  budly  needed  to  be  pointea  out.  The  forms  of 


worship  were  known  to  be  trivial  or  nuadiievons,  Uit 
myths  unworthy  or  immoral.  But  Zeno  declared  im- 
ages, shrines,  temples,  sacrifices,  prayeis,  and  worship 
to  be  of  no  avail.  A  rmly  aooeptaUe  prayer,  he  taught, 
can  only  have  reference  to  a  virtuous  and  devout  mind : 
God  is  best  worshipped  in  the  shrine  of  the  heart  by 
the  desire  to  know  and  obey  Htm.  At  the  same  time 
the  Stoics  felt  at  liberty  to  defend  and  uphold  the 
truth  in  polytheism.  Not  only  is  the  primitive  sub- 
stance God,  the  one  supreme  being,  but  divinity  mnet 
be  ascribed  to  His  manifestations, — to  the  heavenly 
bodies,  which  are  conceived,  lilce  Kato's  created  gods, 
as  the  highest  of  rational  beings,  to  the  forces  of 
nature,  even  to  deified  men ;  and  thus  the  world  was 
peopled  with  divine  agendes.  Moreover,  the  myths 
were  rationalised  and  allegoriced,  which  was  not  in 
either  case  an  original  prooedare.  The  search  for  a 
deeper  hidden  meanii^  beside  the  literal  one  had  been 
begun  b^  Democritus,  Empedooles,  iJie  Sophists,  and 
the  Cynics.  It  remained  for  Zeno  to  cany  this  to  a 
much  greater  extent,  and  to  seek  out  or  invent 
"  natural  principles  "  {^yoi  fvaiKot)  and  moral  ideas  ia 
all  the  legends  and  in  toe  poetry  of  Homer  and  Hesiod. 
In  this  sense  he  was  the  pattern  if  not  the  '*  father" 
of  all  such  as  allegorize  and  reconcile.  Etymology  was 
pressed  into  the  service,  Kod  the  wildest  oonjeotures  as 
to  the  meaning  of  names  did  duty  as  a  basis  tor  mytho- 
logical explanations.  The  two  &vorite  Stoic  henws 
were  Homdes  and  Ulyssefl.  and  nearly  every  scene  in 
their  adventures  was  made  to  disclose  some  moral 
mgnificance.  Lastly,  the  practloe  of  divinar-  th»i— hm 
don  and  the  oonsultation  of  onudes  afforded 
a  means  of  communication  between  God  and  man^— « 
concession  to  popular  beliefs  which  may  be  explaued 
when  we  reflect  that  to  the  iwthful  divination  was 
something  as  essential  as  confession  and  spiritaal  di- 
rection to  a  devont  Catholic  now,  or  the  study  and  inter^ 
pretation  of  Scripture  texts  to  a  Protestant  Chrysip- 
pus  did  his  b^t  to  recondle  the  superstition  with  his  own 
rational  doctine  of  strict  causation.  Omens  and  por- 
tents, he  explained,  are  the  natural  symptoms  of  certun 
occurrences.  There  must  be  countless  indications  of 
the  course  of  Providence,  for  the  most  part  unob- 
served, the  meaning  of  only  a  i^w  having  become 
known  to  men.  His  opponents  argued,  "if  all  events 
areforeordunedfdiviniUaonissaprafluons;"  berepUad 
that  both  divination  and  our  behavior  under  the  want- 
ing which  it  affords  are  induded  in  the  chain  of  cau- 
sation. Even  here,  however,  the  bent  of  the  lystem 
is  apparent.  They  were  at  pains  to  innst  upon  purity 
of  heart  and  life  as  an  indispensable  condition  fin* 
success  in  prophesying  and  to  enlist  piety  in  the 
service  of  morality. 

When  Chrysippus  died  (01 143  =  208-204  B.o.)  the 
structure  of  Stoic,  doctrine  was  complete.  MUdi* 
With  the  Middle  Stoa  we  enter  upon  a  sioa. 
period  at  first  of  comparative  inaction, 
afterwards  of  internal  reform.  Chrysippus's  immedi- 
ate sucoessora  were  Zeno  of  Tarsns,  Diogenes  of  Se- 
leucia  (oflen  called  the  Babylonian),  and  Antipaterof 
Tarsus,  men  of  no  orig^nalitr,  though  not  without 
abilit;^ ;  the  two  last-named,  however,  had  all  tiidr 
energies  taxed  to  sustain  the  conflict  with  Cabnkadbs 
(^.v.).  This  was  the  most  formidable  assault  the 
school  ever  encountered;  that  it  survived  was  doe 
more  to  the  forenght  and  elaborate  precautions  of 
Chrysippus  than  to  any  efforts  of  that "  pen-doughty" 
pamphleteer,  Antipater  (niAa//o^tfac},  who  shranic  m>m 
opposing  himself  in  person  to  the  eloquence  of  Car- 
neadee.  The  snbsequent  history  testified  to  Uie  im- 
portance of  this  controversy.  The  speoal  ohiectsot 
attack  were  the  Stoic  theoiv  of  knowled^,  thM 
theology,  and  their  ethics.  The  phyacal  basis  tiie 
system  remained  unchanged  but  neglected ;  all  creatiTe 
force  or  even  original  research  in  uie  departments  (n 
physios  and  metaphynca  vanished.  Yet  problems  of 
interest  bearing  upon  psychology  and  natural  theolop 
continued  to  be  oiBoassed.  Tuns  the  endes  of  the 
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wotIi1*8  existonoe,  and  the  vniTersal  oon&wnition 
which  tenninatea  each  of  Uiem,  ennted  some  doubt 
Diogenes  of  Sdencia  is  sud  to  have  wavered  in  his 
bdief  at  last;  Boethna,  one  of  his  pupils,  flatly  denied 
it  He  regarded  the  Deity  as  the  gnide  and  upholder 
f»f  the  mm,  watching  over  it  &om  the  ontaide,  not 
as  the  immanent  soul  within  it^  for  according  to  him 
the  w<nid  was  as  soulless  as  a  plant  We  have  here  a 
oompromise  between  Zeno's  and  Aristotle's  doctriiiee. 
Bat  io  the  end  the  universal  oonflaffration  was  handtni 
down  without  question  as  an  article  of  belief.  It  is 
dear  that  the  activity  of  these  teachers  was  chiefly 
directed  to  ethics :  they  elaborated  fresh  definitions  of 
the  chief  good,  designed  either  to  make  yet  clearer 
the  sense  of  the  formulas  of  Chiyaippus  or  else  to 
meet  the  m<ne  urgent  oligootiona  of  the  New  Academy. 
Cameadee  had  emphasised  one  striking  apparent  in- 
oonusten<7:  it  had  been  laid  down  that  to  ohooae 
what  is  natural  is  man's  highest  good,  and  yet  the 
diinga  chosen,  the  "first  olyecte  according  to  nature," 
had  no  place  amongst  goods.  Antipater  may  have  met 
this  hy  disUiwiisning  "the  attunment"  of  primary 
natural  ends  from  the  activify  directed  to  their  attain- 
ment (Plut,  De  Cojnm.  Not,  27,  14,  p.  1072  F);  but, 
earlier  still,  Diogenes  bad  ^ut  forward  his  gloss,  vis., 
*'The  end  is  to  calculate  rightly  in  the  selection  and 
rejection  of  things  aooording  to  nature."  Archede- 
muB,  a  oontemrorary  of  Dio^nes,  put  this  in  plainer 
terms  still :  "  The  end  is  to  live  in  the  performance  of 
all  fitting  actions  "  {ic&vra  rH  niMwwra  htinXevvTai  C$v), 

Now  it  IB  highly  improbable  uiat  the  earlier  Stoics 
would  have  sanctioned  such  interpretetions  of  their 
dogmas.  The  mere  performance  of  relative  or  im- 
perfect duties,  they  would  have  sud,  is  something 
neither  good  nor  evil;  the  essential  oonstituent  of 
hnman  good  is  ignored.  And  similar  critirasm  is 
setuallv  passed  by  Poddonios ;  "  This  is  not  the  end, 
but  onl^  its  necessary  oonoomitant;  snob  a  mode  of 
expression  may  be  uaefiU  for  the  refutation  of  objee- 
tious  put  forward  by  the  Sophists"  (Gameades  and 
the  New  Academy?),  "but  it  contains  nothing  of 
morality  or  well-bei^"  (Oalen,  De  Ftac  Hipp,  et 
Ifat,  p.  470  K).  There  is  every  ground,  then,  for 
oonduaing  that  we  have  here  one  conceesiou  extorted 
hy  the  assaults  of  Cameadea.  For  a  similar  compro- 
mise there  is  express  testimony:  "good  repute" 
(eidofio)  had  been  regarded  as  a  thiur  wholly  indif* 
ment  in  the  school  down  to  and  including  Diogenes. 
Antipater  was  forced  to  assign  to  it  '*  poutive  value," 
Mid  to  give  it  a  place  amongst  "things  pruned" 
(CSa,  De  iil  57).  lliese  modifiewons  were  re- 
tained by  Antipater's  snoceasOTs.  Hence  oome  the 
inereased  importance  and  fuller  treatment  which  from 
thu  time  forward  &11  to  the  lot  of  the  "external 
duties"  (jEotKovra).  The  rigor  and  oonnstenoy  of  the 
older  mrstenl  became  sennbly  modified. 

To  this  result  another  important  factor  oonbnbuted. 
The  MM.  older  Stoics  taught  there 

breathes  that  enthuaasm  for  righteousness 
in  which  has  been  Uaced  the  earneatneas  of  the  Semi- 
tie  nririt ;  bat  nothing  presmta  more  ibroibly  the  mtch 
of  their  moral  idealum  Uifin  the  doctrine  of  the  Wise 
Man.  All  mankind  fhU  into  two  nlsason,— die  wise  or 
virtuous,  the  unwise  or  widcedj~^)ie  dimnetion  being 
absolute^  He  who  possesses  virtue  noasesses  it  whole 
and  entire :  he  who  lacks  it  ladts  it  alt<^ther.  To  he 
hat  a  handVlneadth  below  the  surface  of  the  sea  en- 
sores  drowning  as  infallibly  as  to  be  five  hundred  fathoms 
deep.  Now  the  wise  inan  is  drawn  as  perfect  All  he 
does  is  right  all  his  opinions  are  true ;  ne  alone  is  fVee, 
riohj  beautiful,  skillea  to  govern,  capable  of  giving  or 
receiving  a  benefit  And  his  happiness,  since  lensth 
of  time  cannot  increase  it,  falls  in  nothing  short  of  that 
of  Zeus.  In  contrast  with  all  this,  we  have  a  picture 
^  univenal  depravity.  Now,  who  could  daim  to  have 
attained  to  the  sage's  wisdom  ?  Doubtless,  at  the  first 
founding  of  the  school  ^eno  himself  and  Zeno's  pupils 
wem  inspbed  with  this  hope ;  tiiey  emulated  die  Cynics 


Antisthenes  and  Diogenes,  who  never  shrank  out  of 
modesty  from  the  name  and  its  responubilities.  But 
the  development  of  the  system  Iwl  them  gradually 
and  reluotantiv  to  renounce  this  hope,  as  they  came  to 
realize  the  arduous  conditions  involved.  Zeno  indeed 
could  hardly  have  been  denied  the  title  conferred  upon 
Epicurus.  Cleanthes,  the  "second  Herculus,"  held 
it  possible  for  man  to  attain  to  virtue.  From  anec- 
dotes recorded  of  the  tricks  played  upon  Aristo  and 
SphsBfus  (Diog.  Laer.,  vii.  162,  117)  it  may  be  in- 
ferred that  the  former  deemed  himself  in&llible  in 
his  opinions,  tie.,  set  up  for  a  sage  ;  Persaeus  hiiuself, 
who  nad  exposed  the  pretensions  of  Aristo,  is  twitted 
with  having  failed  to  oooform  with  the  perfect  general- 
ship which  was  one  trut  of  the  wise  man,  when  he 
allowed  the  citadel  of  CiMintii  to  be  taken  by  Aratus 
(Atheu.,  iv.  102  D).  The  trait  of  infaUibilitv  esped- 
ally  proved  hard  to  establish  when  suooesnve  hrads  of 
:die  school  seriously  dififered  in  their  doctrine.  The 
prospect  became  daily  more  distant,  and  at  length 
faded  away.  Chiynppns  declined  to  call  himself  or 
any  of  his  contemporaries  a  sage.  One  or  two  sudi 
manifestations  there  may  have  been— Socrates  and 
Diogenes  ?  but  the  wise  man  was  rarer,  he  thought, 
than  the  pho&nix.  If  his  sucoessors  allowed  one  or 
two  more  exceptions,  to  Diogenes  of  Seleucia  at  aii7 
rate  the  sage  was  an  unrealized  ideal,  as  we  learn  firorJi 
Plutarch  (De  Comm.  NoL,  33,  1076  6),  who  does  not 
fwl  to  seize  upon  this  extreme  view.  Posidonius  left 
even  SocnUes,  Diogenes,  and  Antisthenes 
in  the  state  of  progress  towards  virtue.  ^S^T" 
Although  there  was  in  the  end  a  reaction  pr^of 
from  this  extreme,  yet  it  is  impossible  to 
mistake  the  bearing  of  all  this  upon  a  practical  system 
of  morals.  So  long  as  dialectic  subtleties  and  exciting 
polemics  afforded  food  for  the  intellect,  tiie  gulf  be- 
tween theory  and  practice  might  be  ignored  But 
once  let  this  syBtem  be  presented  to  men  in  earnest 
about  right  living,  and  eager  to  profit  by  what  they 
are  taught,  and  an  ethical  reform  is  inevitable.  Con* 
duct  for  us  will  be  separated  from  conduct  for  the  sage. 
We  shall  be  told  not  ^ways  to  imitate  him.  There 
will  be  a  new  law,  dwelling  spedally  upon  the  "  ex- 
ternal duties"  required  of  all  men,  wise  or  unwise  ; 
and  even  the  sufficient  of  virtue  for  our  haijpiness 

nbe  qoestioned.  The  intoodnoer  and  expositor  <^ 
a  twofbld  morality  ins  a  remarkable  man.  Bora 
at  Rhodes  c.  185  B.O.,  a  dtizen  of  the  most  flourishing 
of  Greek  states  and  almost  the  only  one  which  yet  re- 
tained vigor  and  freedom,  I^setius  lived  for  yean  in 
the  house  of  Sdpio  Af^omus  the  younger  at  Rome, 
accompanied  him  on  embaasieB  and  campaigns,  ana 
was  perhapjB  the  first  Greek  who  in  a  private  oapad^ 
had  any  insight  into  the  working  of  the  Bomui  state 
or  the  character  of  its  dtizens.  Later  in  life,  as  brad 
of  the  Stoio  school  at  Athens,  he  achieved  a  reputa- 
tion second  only  to  that  of  Chrysippus.  He  is  the 
earliest  Stoic  author  from  whom  we  have,  even  indi- 
reetiy,  any  considerable  piece  of  work,  as  hooks  i.  and 
it  or  the  De  Offidu  are  a  Hchav^i^  in  Cicero's  fash- 
ion, of  Pansetins  "Upon External  Duty"  {mfi  rvt 

jcafifiEovrof), 

The  introduction  of  Stoicism  at  Rome  was  the  most 
momentous  of  the  many  ohanf^  that  it  saw. 
After  the  first  sharp  collision  with  the 
jealoney  of  the  national  authorities  it  found 
a  ready  aooeptanoe,  and  made  rapid  progress  amongst 
tlie  noblest  familiea  It  has  been  well  said  that  the 
old  heroes  of  the  republic  were  unconscious  Stoics, 
fitted  by  their  narrowness,  their  stern  simplicity,  and 
devotion  to  duty  for  the  almost  Semitic  eamestnees  of 
the  new  doctrine.  In  Greece  its  insensibility  to  art 
and  the  cultivation  of  life  was  a  fatal  defect ;  not  so 
with  the  shrewd  men  of  the  world,  desirous  of  quali- 
fying as  advocates  or  jurists.  It  snpi^ied  them  with 
an  inoentive  to  sdentific  researcAt  in  anduDotogr  ud 
grammar  \  it  penetrated  juiisprndenoe  untU  theDetief 
m  the  nlbmate  identic  of  the  ^  gentimk  wit^  the 


stoidm 
In  Ihwiiflu 


Digitized  by 


Google 


600 


STOICS. 


Uwof  natore  modified  the  pTSBtor*8  edkts  for  oenta- 
ries.  Eren  to  the  proeuo  nligioa  of  old  Borne,  with 
its  munow  origiiul  ooooeptioa  ud  mtdtitade  of  bmdea- 
aome  ritesjt  beoame  in  aoaie  eortft  samMnrt  Sc»r(^ 
lUlowing  FuuBtiu,  ezpkined  that  the  jvodenoe  of 
Btateniiea  had  estabiiflhed  this  pablic  imtitiition  in  the 
aemoe  of  ord«  midway  between  the  enon  of  popular 
■upentition  and  the  buren  tiitths  of  enlightened  phil- 
osophy. Soon  the  influence  of  the  pnpila  reacted 
npon  the  doctrines  tanehL  Of  speeuatire  interest 
the  ordinary  Roman  had  as  little  as  may  be ;  for  ab- 
stract disensuon  and  controversy  he  oared  nothing. 
Indifferent  to  the  adentifio  basis  or  logical  develop- 
ment of  doctrines,  he  selected  from  varions  writers 
and  from  different  schools  what  he  fonnd  most  service- 
able. All  had  to  be  simplified  and  diseoni^ed  from 
technical  sabtleties.  To  attract  his  Roman 
pnpib  PansBtins  would  naturally  choose 
ample  topics  sascejttible  of  rhetorical  treatment  or  of 
aptwoataon  to  individnal  details.  He  was  the  repre- 
aentatiTe,  not  merely  of  Stoidam,  but  of  Greece  and 
Greek  literature,  and  would  feel  pride  in  introdnrans 
its  greatest  masterpieoee  :  amongst  alt  that  he  studiedl 
he  valued  most  the  writings  or  I^to.  He  admired 
the  classic  style,  the  exauisite  parity  of  language,  the 
flights  of  imagination,  but  he  admired  above  all  the 
philosophy.  He  marks  a  reaction  of  the  eennine 
Hellenic  spirit  against  the  narrow  austerity  of  the  first 
Stoics.  Zeoo  and  ChrysippuB  had  introduced  a  re- 
pellent technical  termiaology ;  their  writings  lacked 
every  grace  of  style.  With  PanatUus  the  Stoa  be- 
came eloquent :  he  did  his  best  to  improve  upon  the 
imcouth  words  ia  vogue,  even  at  some  slight  cost  of 
accnracy,  e.^.,  to  diinard  rpoirrfiivw  for  rt^ujffnw,  or 
else  designate  it  "so-eaBed  good,"  or  even  aimi^ 
"  good,"  if  the  oontext  allowed. 

The  part  Fsnntias  took  in  philological  and  bistorioal 
•Indies  ii  cbaracteriitie  of  the  mui.  Wo  know  mach  of  the 
remits  of  these  stadlM;  of  Us  phitonpiir  techaioally  we 
know  very  little.  He  wrote  only  npon  wiles,  where  his- 
torical knowledge  would  be  of  oae.  Crates  of  Uallus,  one 
of  faU  teachers,  aimed  at  fDlfilllng  the  high  fanctioos  of  a 
"eritic"  aocording  to  his  own  deflnitioD,— that  the  oritio 
most  aeqoi^at  himmlf  with  all  rational  knowledge.  Pan> 
ntins  was  competeat  to  pass  Jodgment  npon  the  critical 
"  divination  "  (h  an  Aristercbus  (who  ww  perhaps  himself 
also  a  Stoic),  and  took  an  interest  In  the  restoration  of  Old 
Attic  fomu  to  the  text  of  Plato.  Joat  then  there  bad  been 
a  movunent  towards  a  wider  and  more  liberal  ednoation, 
by  which  even  contemporary  E^icnreaos  were  affocted. 
IMogenflS  the  BabyloDian  had  written  a  treatise  on  lan- 
goage  and  one  entitled  T%e  Lmm.  Aloag  with  grammar, 
which  had  been  a  prominent  branch  of  itady  under  Chry- 
sippua,  philosophy,  history,  geography,  chronology,  and 
kindred  sahJecte  came  to  be  recognised  as  fields  of  activity 
no  less  than  philology  proper.  It  has  been  recently  estab- 
lished that  Polybios  the  historian  wis  a  Stoic,  and  it  is 
clear  that  he  was  greatly  inflnenoed  by  the  form  of  the 
system  which  he  learned  to  know,  in  the  society  of  Scipio 
and  bis  friends,  from  Pauotini.'  Nor  is  it  improbable  that 
works  of  the  latter  served  <Soero  ss  the  originals  of  his  Dt 
RepMiea  and  De  LeQ^iu.*  Thos  the  gnlf  between  Stoiciam 
and  the  later  Cynics,  who  were  pezsistentiy  hostile  to 
enltore,  eoold  not  ful  to  be  widened. 
A  ware  of  eclecticism  passed  over  all  the  Greek  schods 
in  the  1st  century  B.c.  Platonism  and  skepti- 
cism  had  left  nndonhted  traces  npon  the  doctrine 
of  sach  a  reformer  as  E^nntiiu.  He  liad  doubts 
about  a  general  conflagration ;  possibly  (he  thonght)  Aris< 
totle  was  right  in  anmning  the  eternity  of  the  present 
order  of  the  world.  He  cbttbted  the  entire  system  of 
divination.  On  these  paints  his  disciples  Postdoalos  and 
Hecato  seem  to  have  reverted  to  orthodoxy.  But  in  ethics 
his  innovations  were  more  suggestive  and  fertile.  He  sepa* 
rated  wisdom  as  a  theoretic  virtue  from  the  other  three 
which  he  oslled  piastteal.  Heeato  slightly  modifled  this : 
showing  that  precepts  (ttttrinmrm)  are  needed  for  justice 

1  Hlnel,  UntermuA.,  U.  p.  841  iq.  Polybius'a  rqJecUon  of  dlTlDa> 
tlon  Is  dedsire.  See,  eg.,  his  explanation  upon  natural  cau«en 
of  Sdplo  the  elder's  csptute  of  new  Carthage,  "  br  the  aid  of 
Keptnne,"  x.  11  (ef.  x.  2).  P.  Voigt  holds  that  In  vL  6, 1,  rM«v 
Mmw  rmf  ttkmrit-'  la  an  ailuston  to  Pametioa. 

■This,  at  lesst,  is  maintained  by  SshmskeL 


and  temperance  also,  he  made  thesa  sejeatfBa  virtue^ 
reserving  for  his  secoad  class  the  nnacientifie  virtw 

(rfScMnm  it^)  of  etmrage^  together  with  healfch,  staength, 
and  snch  like  "  exoellencies."  Further,  PansBtiaB  iai 
maiiit^iwwi  that  plessnn  Is  not  altogetiier  a  thing  iadifl^ 
ent:  there  Isanatnral  aa  well  as  an wnnatnial  plsssuifc 
But,  if  so,  it  would  fUlow  that,  since  ideasnre  is  an  vao- 
tion,  apathy  or  eradication  of  all  emotions  cannot  be  nocon- 
ditionally  required.  The  gloss  he  put  uptMt  the  definition 
of  the  and  was  "a  lift  in  aeecurdanee  wiut  the  promptiDgi 
given  ns  by  astore the  terms  are  all  nsed  Iqr  Mder  Stems, 
bat  the  individual  nature  siiiaiin  to  be  emphasised. 

From  Fosidonitts,  the  last  representative  cf  a 
comprehensive  study  of  natore  and  »  subtle  Posddonlu 
erudition,  it  is  not  snrprising  that  we  get  the 
following  definition;  the  end  is  to  lire  in  oontemplatioo 
of  the  reslity  and  order  of  the  universe,  promMing  tt  to 
the  best  of  onr  power,  and  never  led  mitmf  by  the  Int- 
tional  part  of  the  sooL  The  hetandm  ]dusM  with  wUdi 
this  definition  ends  points  to  innovations  in  psydiologj 
which  were  nndoabtedly  real  and  important,  suggested  by 
the  diffleolty  of  maintaiTiing  the  essential  nnity  of  the 
sonL  Panntios  had  referred  two  fiwulties  (those  of  speech 
and  of  reproduction)  to  Impulse  and  to  the  v^eta- 

tire  "nature"  (^t)  respectively.  Yet  the  older  Stoia 
held  that  this  was  changed  to  a  true  soal  (^n:4)  st 
birth.  Posidonius,  unable  to  explain  the  emotions  -  is 
"jadgmeats "  or  the  effacts  ol  Jndnaents,  postnlated,  like 
Plato,  an  irrational  prindide  (tadiiaing  a  ooncninseent  and 
a  roiiited  element)  to  account  for  them,  although  he  snb- 
ordinated  all  these  as  ftentties  to  the  one  snbstanoe  of  the 
soul  lodged  la  the  hestt  This  was  a  serious  departnie 
from  tiie  prinoii^eB  of  the  system,  CMdlitaUng  a  Tetom  ef 
later  Stowlsm  to  the  doalism  of  God  and  tiie  world,  ressoa 
and  the  irrational  part  in  man,  which  Chrysippns  bsd 
striven  to  snnnonnt.' 

Yet  in  the  genenl  ^iproximation  and  fusion  of  o^^osing 
views  wfaiehhsd  set  in,  the  Stoles  fiued  Ar  better  than 
rival  schools,  ^elr  system  became  bert  known  and  most 
idAdy  used  1^  individual  eclectics.  All  the  sssanlts  of  the 
skeptual  Aesdemy  had  fidled,aiid  within  fifty  years  of  tiia 
death  of  Ghmeadas  his  dcsenwate  soooessozs,  nnaUe  toludd 
their  gionnd<m  tiie  qnesaon  of  the  criterion,  had  es^talated 
to  tite  enemy.  An^ioehos  of  Aseahm,  the  professed  rsstsser 
of  the  Old  Academy,  taught  a  medley  of  Stoic  and  Peripa- 
tetic dogmas,  which  he  boldly  asserted  Zeno  had  first  bor- 
rowed from  his  school.  The  wide  diftisitm  of  Stoic 
phraseology  and  Stoic  modes  of  thoo^t  may  be  seen  ea  sD 
hands, — in  the  language  of  the  NewTTestament  writen.  Is 
the  compendious  "histories  of  philoaaBhy"  iBdnstrionsly 
circnlated  by  a  host  of  writers  Mont  this  time  (iqf.  H.  Keb, 
Doxogn^i  OrmtA). 

The  writings  of  Uie  later  Stmos  have  come  down  to 
OB,  if  not  entire,  in  great  part,  so  that  3en- 
eoa,  Comntusj  Peiffus,  Lucan,  Epit^tus,  The  later 
Marcus  Aurehns  are  nown  at  first  hand.  stoiea 
They  do  not  profess  to  give  a  Bcientifio  ex- 
posidon  of  doctrine,  and  may  therefore  be  dismissed 
somewhat  briefly  (see  Epictetus  and  Auiuelids).  We 
leam  much  more  about  the  Stoic  system  from  the 
scanty  ftagmen  ts  of  the  first  founders/  or  even  from  the 
epitomes  of  Diogenes  Laertius  and  Stobeeiu,  than 
from  these  writers.  They  testify  to  the  resbiotion  of 
philosophy  to  the  praotaod  nde,  and  to  the  iacreaang 
tendency,  ever  nnoe  Fuustiua,  towaids  a  reiazatioa 
of  the  ngorooB  ethical  doctrine  and  its  apinoximatioa 
to  the  form  of  reli^oua  conviction.  This  finds  most 
marked  expression  in  the  doctrines  of  Bobmianoo  to 
ProTtdeoce  and  universal  philanthropy.  Only  in  this 
way  could  they  hold  ihmr  gnmnd,  however  inseooiely, 
in  raoe  of  the  religions  reaction  of  the  firet  century.  In 
passioff  to  Rome,  Stoidsm  quitted  the  school  for 
actoallife.  The  fml  of  the  republic  was  a  gain,  for  it 
released  so  much  intelleotusl  activity  from  civio  duties. 
The  life  and  death  of  Cato  fired  the  imagination  of  a 
degenerate  age  in  which  he  stood  out  both  as  a  Roman 
and  a  Stoia    To  a  long  line  of  illustrious  suooeasoTs, 

s  Works  of  PosidonlUfl  and  Heoato  hare  serred  aa  the  basis  of 
extant  Latin  treatises.  Cicero,  De  DhrbtaUoiie.  perhaps  De  Mam 
Dtermmji.,  U., comes  In  part  from  Fosldonlns;  Cicero.  geKafc* 
IIL.  and  Seneoa,  De  Ben^cUt.  i.-lr.,  from  Hecato,  who  la  also  the 
Booroa  of  Stobans,  JW.  HA.,  U.  UO.  QT.  H.  H.  Fowler,  AmmNI  « 
Heeattmti  /Vtvuenfa,  Bonn,  1885. 

*  <y.  C.  Waidumutb.  QomwmtaHtmm  tl.  de  Xatime  CWnri  * 
CtenMe  AmbK  OjttUngen.  1874.  Bagoaf  s  Ckr^tpimm,  Loorsfea 
laas.  is  unA»tiuiately  very  InoratpUUb 
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men  like  Psetos  Thxasea  and  Helvt^os  Prisoos,  Cato 
bequeathed  his  resolute  oppodtion  to  the  dominant 
power  of  die  times;  unBympathetac,  impractioable, 
but  fearless  in  demeanor,  they  were  a  standing  re- 

Eroaoh  to  the  oomipUon  and  tyranny  of  their  age. 
tut  when  atfiiBt,  under  Augustus,  theempire  restored 
order^  philosophy  became  bolder  and  addressed  erery 
class  in  society^  public  lectures  and  spiritual  direction 
being  the  two  forms  in  which  it  mainly  showed  activity. 
Boots  of  direction  were  written  by  Sextius  in  Greek 
(as  afterwards  by  Seneca  in  Latin),  almost  the  only 
Roman  who  bad  the  ambition  to  found  a  sect,  though 
in  ethics  he  mainljr  followed  Stoician.  His  contempo- 
rary, Papirius  Fabianus  was  the  popular  lecturer  of 
that  day,  produoing  a  powerful  effect  hy  his  denuncia- 
tions of  the  manners  of  die  tame.  Under  Tiberius. 
Sodon  and  Attalus  were  attended  by  crowds  m 
hearers.  In  Seneca's  time  diere  was  a  professor, 
badly  attended  it  is  tame,  even  in  a  provincial  town 
like  Naples,  At  the  same  dme  the  antiquarian  study 
of  Stoio  writings  went  on  apaoe,  espedally  those  of 
the  earliest  teasers, — ^Zenoand  AristoandOleanthes. 

Seneca  is  the  most  prominent  leader  in  the  direction 
p^^^^^  which  Roman  Stoicism  now  took.  His 
penetrating  intellect  had  mastered  the 
anbdetlefl  of  the  system  of  Chryaippus,  but  they 
seldom  appear  in  his  works,  at  feast  without  apol- 
ogy. ^  Incidentally  we  meet  there  with  the  dootnnes 
of  Pneuma  and  of  tendon,  of  die  corporeal  nature 
of  the  virtues  and  the  affeodons,  ana  much  more 
to  the  same  effect  But  his  attoidon  is  chumed  for 
p*  • 


chiefly  as  a  meaoa^  of  elevating  the  mind, 
as  making  known  the  wisdom  of  Providwoe  ana 
the  moral  government  of  the  worid.  To  reoondle  the 
ways  of  Grod  to  man  had  been  the  ambition  of  Chty- 
sippn&  as  we  know  from  Plutarch's  criticisms.  He 
a^ea  plausibly  that  natural  evil  was  a  thing  indiffer- 
ent,— that  even  moral  evil  was  required  in  the  divine 
economy  as  a  foil  to  set  off  good.  The  realjv  difficult 
problem  why  the  prosperity  of  the  irit^ed  and  the 
calamity  of  the  just  were  permitted  under  the  <Uvine 
government  he  met  in  various  ways:  sometimes  he 
alleged  the  forgetfiilness  of  higher  powers ;  sometimes 
he  tell  back  upon  the  necessity  of  these  contrasts  and 
grotesque  passages  in  the  comed^r  of  human  life. 
Seneca  gives  the  true  Stoic  answer  in  his  treadse  <M 
I^rtm^eaoe:  die  wise  nian  cannot  reallr  meet  with 
misfortune  *,  all  outward  calamity  is  a  divine  instru- 
ment  of  tnuninc,  dengoed  to  exennse  his  powers  uid 
teaoh  the  woriothe indifference  of  eztemaToondidons. 
In  the  soul  Seneca  recognizes  an  effluence  of  the  divine 
spirit,  a  god  in  the  human  frame ;  in  virtue  of  this  he 
muntains  the  essential  dimity  and  iatemal  freedom 
of  man  in  every  human  bem^.  Yet,  in  striking  con- 
trast to  this  orthodox  tenet  is  his  vivid  conception  of 
the  weakness  and  misery  of  men,  the  hopelessness  of 
the  struggle  with  evil,  whether  in  society  or  in  the 
iiic^vidual.  Thus  he  describes  the  body  (which,  after 
Epicurus,  he  calls  the  flesh)  as  a  mere  husk  or  fetter  or 
INTiBon  of  the  soul ;  with  ita  departure  begins  the  soul's 
true  life.  Sometimes,  too,  he  writes  as  if  be  accepted 
u  inadonal  as  well  as  a  rational  put  of  the  soid.  In 
ethics,  if  there  is  no  novelty  of^  doctiine,  there  is  a 
surprising  change  in  the  mode  of  ita  application.  The 
ideal  sage  has  receded  ;  philosophy  oomes  as  a  phy- 
sician, not  to  the  whole  bat  to  die  sick.  We  learn 
that  there  are  varions  classes  of  patients  in  ' '  progress ' ' 
{«-poKoir^),  i'e.,  on  their  way  to  virtue,  making  painful 
efforts  towards  it.  The  first  stage  is  the  enuucation 
of  vicions  habits :  evil  tendencies  are  to  be  corrected, 
and  a  guard  kept  on  the  oomipt  propensities  of  the 
reason.  Suppose  this  achieved,  we  have  yet  to 
sttuggle  with  nnsle  attacks  of  the  passions;  irasci- 
bility may  be  cured,  but  we  may  succumb  to  a  fit  of 
rage.  To  achieve  this  second  stage  the  impulses  must 
be  Inined  in  swii  a  wa^  that  the  fitness  of  things  in- 
digent may  be  the  ^de  of  conduct.  Even  then  it 
vemaina  to  give  die  will  that  property  of  rigid  infhlli- 


bility  without  which  we  are  always  liable  to  en,  and 
this  tmuA  be  eflEeoted  by  the  trunuig  of  die  jnd^ent. 
Other  peouliarides  of  die  later  Stoic  ethics  are  dne  to 
the  condition  of  the  dmes.  In  a  time  of  moral  cor- 
ruption and  oppresuve  rule^  as  the  early  empire 
repeatedly  becuue  to  the  privileged  dasses  of  Roman 
sodety,  a  general  feding  of  insecurity  led  the  student 
of  phuosophy  to  seek  in  it  a  refuge  agunst  the  vicis- 
utndes  or  fortune  which  he  daily  beheld.  The  less 
any  one  man  could  do  to  interfere  in  the  government, 
or  even  to  safeguard  his  own  life  and  property,  the 
more  heavily  the  common  fate  pressed  upon  all,  level- 
ing the  ordinary  distinctions  of  cl^  and  character. 
Driven  inwards  upon  themaelves,  they  employed  dieir 
energy  in  severe  self-examination^  or  they  cultivated 
resi^ation  to  the  will  of  the  umverse,  and  towards 
their  ftllow-men  fbrbeaianoe  and  forgiveness  and 
humilijty,  the  virtues  of  the  philaathropio  disposition. 
With  Seneca  this  resignation  took  the  form  of  a  con- 
stant meditation  upon  death.  Timid  by  nature,  aware 
of  his  impending  doom,  and  at  times  justly  dissatisfied 
with  himself,  he  tries  all  means  of  reconcUing  himself 
to  the  idea  of  suicide.  The  act  had  always  been 
accounted  allowable  in  the  school,  if  circumstances 
should  call  for  it :  indeed,  the  first  three  teachers  had 
found  suoh  circumstances  in  the  infirmity  of  old  age. 
But  their  attitude  towards  the  "way  out"  {i^ayuyv), 
of  inouraUe  discomforts  is  quite  unlike  the  anxious 
sentimentalism  with  which  Seneca  dwells  upon  death. 

From  Seneca  we  turn,  not  without  satisfaction,  to 
men  of  sterner  mould,  such  as  Musonius  Moaonlxn. 
Bnfus,  who  cectunly  deserves  a  place  be- 
side his  more  illustrious  disciple,  Epictetus.  As  a 
teacher  he  commanded  univereal  re8{>ect,  and  wher- 
ever we  ottch  a  glimpse  of  his  activity  in  these 
perilous  times — ^whether  banished  by  Nero,  or  ex- 
cepted from  banishment  by  Vespasian,  as  the  judidal 
prosecutor  of  that  foul  traitor  Egnatius  Celer,  or  as 
thrusting  himself  between  the  ranks  of  VespasianiBts 
and  Vitelltanists,  to  preach  conciliadon  on  the  eve  of 
a  battle— he  appears  to  advanta^.  His  philosophy, 
however,  is  yet  more  concentrated  upon  practice  than 
Seneca's,  and  in  ethics  he  is  almost  at  the  position  of 
Aristo.  Virtue  is  the  sole  end,  but  virtue  may  be 
gained  without  many  doctrines,  mainly  by  habit  and 
training.  Epictetus  testifies  to  the  powenu  hold  he 
aoqnired  upon  his  ^npilsi  each  of  whom  feUt  as  if  Mu- 
sonius spoke  to  his  heart  Amongst^  a  mass  of  lus 
practical  precepts,  we  come  across  an  original  thought, 
the  fitmousdistinction  between  "  thineiin  pur  power, 
tie.,  our  ideas  and  imaginations,  and  *  things  beyond 
our  power,"  te.,  die  course  of  events  and  external 
advantages.  The  pradical  lesson  drawn  from  it  is, 
that  we  must  school  ourselves  to  accept  willingly  die 
inevitable. 

In  the  life  and  teaching  of  Epictetus  this  thought 
bore  abundant  fruit  The  beautiful  char-  spltsietat. 
acter  which  rose  superior  to  weakness, 
povertv,  and  slave's  estate  is  also  presented  to  us  in 
the  Ditcovrtef  of  his  disciple  Aman  as  a  model  of 
rdigiouB  reugnation,  of  forbearanoe  and  love  towards 
our  Itfethren,  that  is,  towards  all  men,  since  God  is 
our  common  father.  With  him  even  die  "physical 
basis  "  of  ethics  takes  the  form  of  a  religious  dogma, — 
the  providenoe  of  God,  and  the  perfection  of  the  world. 
We  learn  that  he  regards  the  SakfUM  or  "  guardian  an- 
gel "  as  the  divine  ^ut  in  each  man  ;  sometinras  it  is 
mora  nearly  oonscnenoe,  at  other  times  reason.  His 
ethics,  too,  has  a  religions  character.  He  begins  with 
human  weaku^ and  man's  need  of  GK>d  :  whoso  would 
become  ^ood  must  first  be  convinced  diat  he  is  evil. 
Submission  is  enforced  by  an  argument  which  almost 
amounts  to  a  retractation  of  the  difference  between 
things  natural  and  things  contrary  to  nature,  as  under- 
stood by  Zeno.  Would  you  be  cut  off  from  the  uni- 
verse ?  he  asks.  Go  to,  grow  healthy,  and  rich.  But 
if  not,  if  you  an  a  part  cnr  it,  then  become  rerigned  to 
your  lot    Towards  this  goal  of  appruimadon  to 
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Cypicum  the  later  Stoics  had  all  alone  been  tending, 
withdrawal  from  the  active  duty  of  the  world  must 
lead  to  paanre  endiunnoe,  and,  ere  long,  complete 
indifference.  Mosonius  had  recommended  marriage 
and  condemned  unsparingly  the  exposure  of  infants. 
Epictetus,  however,  would  have  the  sage  hold  aloof 
from  domestio  oaree,  anoUier  Cynic  trait  So,  too,  in 
his  great  maxim  'bear  and  forbear"  the  last  is  a 
command  to  refrain  from  the  external  advantages 
whioh  aatnie  offers. 
Epiotetns  is  marked  out  amongst  Stoics  by  his  re- 
nunciation of  the  world.  He  is  followed 
Aareiiu.  jjy  a  Stoic  emperor,  M.  Aurelius  Antoni- 
nus, who,  Uiough  in  the  world,  was  not  of 
it.  The  Meditations  give  no  systematic  exposition  of 
belief,  but  there  are  many  indications  of  the  relispous 
spirit  we  have  already  observed,  together  with  an 
almost  Platonic  psychology.  Following  Epictetus,  he 
jspeaks  of  man  as  a  corpse  bearing  about  a  soul ;  at 
another  time  he  has  a  threefold  division — (1)  body, 
(2)  soul^  the  seat  of  impulse  (xrev/wW),  and  (3)  vovt 
or  iotellignioe,  the  proper  c^go.  In  all  he  writes  there 
is  a  T^n  of  sadness ;  the  flax  of  all  things,  the  vanity 
of  life,  are  thoughts  whioh  perpetually  recur,  along 
with  resignation  to  the  will  of  God  and  forbearance 
towards  others,  and  the  religious  losing  to  be  rid  of 
the  burden  and  to  depart  to  God.  Taeee  peculiariUea 
in  M.  Antoninus  may  perhaps  be  exolained  in  har- 
mony with  the  older  Stoic  teaching  ;  but,  when  taken 
in  connection  with  the  rise  of  Neoplatonism  and  the 
revival  of  superstition,  they  are  certtunly  significant. 
None  of  the  ancient  systems  fell  so  rapidly  as  the  Stoa. 
It  had  just  touched  tne  highest  point  of  j)ractical  mo- 
ralitv,  and  in  a  generation  after  M.  Antoninus  there  is 
hardly  a  professor  to  be  named.  Its  most  valuable 
lessons  to  the  world  were  preserved  in  Christianity ; 
but  the  grand  nmplicit:^  of  its  monism  slumbered  for 
fifteen  oentimea  before  it  was  xevlv6d  by  Spinoza. 

lAUrature. — The  best  modeni  aathority  Is  Zeller,  PhU.  d. 
OrieA.,  lit  pt.  i.  (3d  ed.,  1880),— Eng.  tnoBl.  Stmct,  by  fiei- 
chel  (1879),  and  EcUOiea,  by  S.  F.  Alleyoe  (1883).  Of  the 
fil4  aomben  to  which  the  bibliomphy  of  Stoicism  extends 
In  Ueberweg-Heiuze,  Qrm^riaa  dgr  Oack.  der  Phil.  (7th  ed., 
1896),  may  be  cited  F.  BavataMn,  Euai  mr  U  SUticinu,  Paris, 
1856 ;  If.  Heinze,  Die  Lehre  rxm  Lagot,  Oldenbotv,  1872 ;  H. 
8ieb«ok,  Unforjuehun^m  sur  PhU.  a.  Oriechm,  Halle,  1873, 
and  Geaeh.  d.  Paj/ehotogie,  i.  S,  Ooths,  1B84  ;  B.  Hirzel,  "  Die 
Entwlcklang  der  stolsoh.  PhU.,"  in  Vntertuchungm  nt  Oiee- 
rM  SehrifUH,  ii.  pp.  1-^,  Leipsic,  188S ;  Ogereaa,  E$iai  tur 
teSjfrtime  de$  SMcien$,  PbHs,  1885 ;  L.  Stein,  Die  Ptyehologie 
der  Stoa,  i.,  Berlin,  188fi.  (E.  Jj.  H.) 

STOKE-UPON-TRENT,  a  market-town  and  mu- 
nicipal and  parliamentary  borough  of  Staffordshire,  is 
situated  on  the  Trent,  od  the  Trent  and  Mersey  Canal, 
where  it  nnites  with  the  Cauldoo  Cknal,  uid  on  t^e 
.London  and  North-Westem  and  Ninth  Staffordshire 
nulway  lines,  2  miles  east  of  NewoasUe-ander-J^me, 
and  15  north  of  Stafford.  It  is  oonneoted  wit^  Bon- 
lem  and  other  t^aoes  1^  steam  tramway.  The  prind- 
pd  puMie  biuldings  are  the  town-hall  (1835),  with  as- 
semmy  rooms,  the  new  maiket-hall  (1883),  the  Minton 
memorial  building  (1858),  containing  rooms  for  art 
and  science  classes,  the  free  libraiT  and  museum 
U878),  and  the  North  Staffordshire  infirmary,  founded 
in  1815  and  removed  to  its  present  site  in  1868.  A 
cemetery  21  acres  in  extent  was  laid  oat  in  1883.  There 
are  statues  of  Josiah  Wedgewood  (1863)  and  of  Colin 
Minton  Campbell  (1886).  Tlie  head  offices  of  the  North 
Staffordshire  Railway  (Jompanyare  in  the  town.  Stoke 
has  no  antiquariaD  intOTest,  and  owes  its  importance 
to  the  porcelain  and  earthenwwe  manufhotaree.  It 
may  be  regarded  as  the  centre  of  the  '  *  Potteries ' '  dis- 
trict Stoke  was  created  a  parliamentaiy  borough  in 
1832,  with  two  members,  but  by  the  Act  of  1885  a 
large  part  of  this  went  to  form  the  new  borough  of 
Hanley.  The  population  of  the  municipal  borough 
(formed  in  1874,  with  an  area  of  1660  acres)  was  19,- 
261  in  1881 ;  the  area  hasnnce  been  increased  to  1720 
actea.   The  population  of  the  parliamrataiy  borough 


(area  9081  acres)  in  1871  was  130,985,  and  in  1831  it 
was  152,394;  the  population  of  the  boroogb  as  ad- 
justed in  1885,  wHioh  retoma  only  one  member,  is 
estimated  at  65,000. 

ST0L6ERG,  or  Stollbxro,  an  industrial  and 
mining  town  in  Rheniah  Fmseia.  is  utuated  on  the 
Tioht,  7  miles  east  of  Aix-la-Ghapelle.  It  is  the 
centre  of  a  active  and  varied  indnatrp,  exporting 
its  produce  to  all  parte  of  the  world.  The  leading 
branch  is  metal-working,  which  b  here  oarried  on  in 
important  ainc,  brass,  and  iron  foundries,  smelting- 
works  of  various  kinds,  paddling;  and  rolling  woiks. 
and  manufactories  of  needles,  pins,  and  other  metal 
goods.  The  ore  is  mostly  found  in  the  mines  around 
the  town,  but  some  is  imported  from  a  considetaUe 
distance.  In  or  near  tbe  town  there  are  also  la^ 
chemical  works,  glass-works,  a  mirror-fiutoiy,  am 
various  minor  eetablishments.  Extenuve  OMu-minea 
in  the  neighborhood  provide  the  enormous  snpi^  of 
fuel  demanded  by  the  various  indastries.  The  popu- 
lation in  1885  was  11,841. 

The  iodottrial  prosperity  of  the  town  was  founded  in  the 
middle  of  the  17th  centaiy  hj  French  leligioas  refagees, 
who  introdoced  the  art  of  brast-fimBdliig.  An  aodttt 
caatle  in  the  town  is  pc^alurly  believed  to  have  beeo  ■ 
hoDting-lodge  of  Charlemagne. 

STOLBERG,  Oount  Chbbrun  (1748-1821),  Ge^ 
man  poet,  was  bom  at  Hamburg  on  the  15th  Octobw, 
1748.    His  father,  Count  Christian  Giinther,  yru  a 

Srivjr  ooundllor  in  Denmark.  Stolber^  studied  at 
^Sttingen,  where  he  formed  one  of  a  "Diohterbnod," 
whidi  afterwards  became  famous.  It  included,  besides 
Stolberg  and  his  brother,  Boie,  Biirger,  Miller,  Voss, 
HSlty,  and  Leisewits.  In  1777  he  became  an  offidal 
in  the  civil  service  at  Tremsbiittel  in  Holstein,  and 
married  Louise,  the  countess  of  Reventlow,  whose 
beauty  he  had  often  oelebrated  in  his  verses.  He 
resigned  his  office  in  1800,  and  afterwards  lived  upon 
his  estate  in  Sohleswig.   He  died  January  18,  1821. 

Stolberg  was  not  a  poet  of  high  originality,  bnt  in  mhd* 
of  his  poems  he  fcave  vtcorons  expression  to  sincere  ind 
ardent  feeling.  He  excelled,  too,  in  the  ntteranee  of  gentle 
and  delicate  sentiment.  Hach  of  his  work  appeared  in 
association  with  that  of  his  brother,  whose  geofos  was 
bolder  and  more  imprenlve  than  his  own.  They  published 
together  a  volume  of  poems  in  1779,  and  BduMmeU  «i( 
C&ren  in  1787,  their  oDject  in  the  latter  work  being  to 
revive  a  love  for  the  Oreek  drama.  The  dramas  eon- 
tribnted  to  this  volume  by  Christtan  Stolberg  are  fottloacr 
and  OtoNC*.  In  1615  the  brothers  iasned  a  volume  of 
Vatari&iiditehe  OedichU.  Christian  Stolberg  was  the  sole 
author  of  QediAU  a»»  dem  Gritekudim  (1782)  and  <rf  * 
translation  of  the  works  of  Sophocles  (iTBT).  All  his 
poetical  works  are  indnded  in  the  Werid  der  BrBder  SloBtrf 
(SO  voU ,  1820-2S). 

STOLBERG,  Count  Fbedkbick  Leofou>  (1750- 
1819),  the  brother  of  the  preceding,  was  bom  on  the 
7th  November,  1750,  at  Bramstedt  in  Holst^n.  Like 
his  brother  he  studieid  at  (ili>ttingeD,  and  was  a  member 
of  the  "Diohterbund."  In  1776  he  went  to  Copen- 
hagen as  ambassador  of  the  prince-bishop  of  Liibeck, 
and  in  1789  he  was  sent  to  Berlin  as  the  ambassador 
of  the  king  of  Denmark.    His  first  wife,  whom  he  had 


prince-bishop  at  Eutin.  In  1 800  he  resigned  his  office, 
and  at  Milnster  joined  the  CThunh  of  Rome,  taking 
with  him  all  the  members  of  his  family  ezoept  ht8 
ddeat  daughter  Agnes,  who  had  married  Gonnt 
Ferdinand  von  Stolbeig-Wemiiierode.  Stolberg'a 
fnends  and  admirers  were  astonished  by  bia  eoofet- 
uon  to  the  Roman  Churoh,  and  he  was  hotly  attadced 
by  Yoss,  whose  intervenUon  gave  rise  to  a  bitter 
controversy.  After  his  change  of  fhath  Stolberg  issued 
an  elaborate  Getchichte  ffer  Rdigion  Jeau  ChrtMtXy  in 
which  he  hardly  even  atteinpted  to  write  with  impar- 
tial judgment  He  died  near  OsnabrU<^  on  tbe  dth 
Decemlwr,  1819. 
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Id  Mwelation  with  his  brother  he  pabliahed  Qtd4dtU; 
Sdmur^  mU  Ckorem;  »,oA  VaUriMdi»che  QedidUs.  He  ftlso 
wrote  Iamb**  (1784),  a  aetim  of  satire*  on  the  vioee  and 
prctjadicee  of  his  time;  and  he  translated  the  Iliad,  some 
of  Plato's  dialognes,  foot  tragedies  of  .Xschylos,  and  Oasian's 
poems.  Among  hto  prose  writings  may  be  mentioned  Die 
AMl,»nHnuiee(1788);  Ein9BMeinDaa»eUamd.der8eJi»i>ei», 
AaiiMi,wulJ«oiUm(17M);  and  his  Laftea  det  OroMm 

(18IS).  He  was  a  master  of  many  forms  of  poetical  expres- 
sion, and  in  his  best  period  he  prodnoed  a  strong  impres- 
sion on  his  oontemporaries  by  his  passion  for  natare  and 
freedom. 

Btograj^Ies  of  Stolberg  have  been  written  by  Nicolovliu, 
Henge,  Wledel,  Hennes,  and  Janaaeu. 

STOLP,  or  Stolpe,  an  anoient  trading-towa  in  the 
bleak  ooeat-plain  of  Eastern  PomeraDia,  Prussia,  is 
situated  on  the  Stolpe,  10  miles  from  the  Baldo  Sea 
and  61  miles  to  the  west  cf  Dantzic.  The  laige  chorch 
of  St.  Haiy,  with  a  lofty  tower,  dating  from  the  14th 
cratnry,  Uie  Renaiasanoe  oastle  of  the  16th  century, 
DOW  used  as  a  prison,  and  one  of  the  ancient  town- 
gatea  restored  in  1872  are  memorials  of  the  time  when 
aUAp  was  a  prosperous  member  of  the  Hanseatic 
liMgue.  The  manufacture  of  amber  artioles,  tobaooo 
and  cigars,  cigar-boxes,  eta,  with  some  iron-founding, 
linen-weaving,  and  salmon-fishing  in  the  Stolpe,  are 
the  ohiei  inaustrial  ooonpations  of  the  inhabitants, 
who  also  carry  on  trade  in  grain,  catUe,  spirits,  fish, 
and  geese.  Stolpmiinde,  a  fishing-Tillage  and  summer 
resort,  at  the  mouth  of  the  river,  is  the  port  of  Stolp. 
The  population  of  Stolp  in  18S5  was  22,431  fin  1816 
5260),  about  600  being  Roman  Cathohcs  and  about 
1000  Jews. 

Stolp,  mentioned  In  the  11th  centnry,  received  town- 
rlghta  In  1873.  From  the  14th  to  the  16th  centnry  it  was 
a  member  of  the  Hanaeatic  League.  Until  1637,  when  it 
pnsaod  to  Brandenbarg,  the  town  was  gMierally  in  the  pos- 
•esBlon  of  the  dukea  w  Pomerania. 

STOMACH.  See  Diqestivi  Organs. 

STOMACH,  Diseases  of  the.  Only  the  mors 
common  and  serious  varieties  of  gastric  disease  can  be 
here  referred  to.  The  majority  of  them  exhibit,  as 
their  most  marked  and  sometimes  their  only  feature, 
the  symptoms  of  Dtspepsia  (q.v.).  Hence  the 
diagnoos  of  the  forms  of  stomach  disease  is  frequently 
a  matter  of  much  difficulty.  Nevertheless  a  carefm 
consideration  of  the  history  and  the  manifested  phe- 
nomena of  a  given  ease  may  often  lead  to  a  correct 
identification  of  its  nature.  The  present  notice  refers 
in  ^neraJ  terms  to  the  most  prominent  symptoms 
which  usually  charaoterize  the  chief  gastric  disorders. 

"Hie  stomach  Is  liable  to  Inflammatory  aflbettona,  of  which 
the  condition  of  Oirtarrh,  or  Irritation  of  Its  maoons  mem- 
brane, is  the  mo^  frequent  and  moat  readily  reoognized. 
This  may  uist  in  an  acute  or  a  chnmio  fonn,  and  depends 
upon  aome  condition,  either  local  or  general,  wbieh  inoanoee 
a  congested  state  of  the  dienlation  In  the  walls  of  the 
stomach. 

Acute  Oiutrte  Catarrh  may  arise  from  varions  caoses,  of 
which  the  most  important  are:  (1)  constitutional  oondi- 
tioDi^  neh  aa  the  gouty  or  rheomatic,  or  an  inherited  ten- 
dency to  irritability  of  the  digestive  organs ;  (2)  errors  in 
diet,  particularly  excessive  quantity,  indigestible  quality, 
imperfect  mastication,  extremes  of  teinperatare  of  the  j'ood, 
toxic  agents,  especially  alcohol,  in  excess,  or  fbod  in  a  state 
of  deomnpontion ;  (S)  atmos^erio  inflnenoes,  aa  appean 
evident  from  Its  tendency  to  occur  In  very  warm  or  very 
«old  weather  or  In  the  case  of  sudden  temperature  alterna- 
tions. 

The  chief  change  the  stonuwh  undergoes  affbcts  its 
mucous  membrane,  which  Is  in  a  state  of  congestion,  either 
tiiroughont  or  in  parts.  It  is  more  than  probable  that  this 
ecmdition  prodocee  an  alteration  in  the  secreting  ftmctloo 
of  the  organ,  and  that  Its  peptic  jolces  become  leas  potent, 
the  effect  of  which  will  be  to  retard  the  process  of  digestion 
and  &Tor  the  occurrence  of  decomposition  and  fermentation 
in  its  eontent^  thus  aggravating  the  original  evil.  The 
■ymptoms  are  those  well  known  as  eharacterizina  an  acute 
**  biUona  attack,"  consisting  in  loss  of  appetite,  aieknees  or 
nausea,  and  beadache,  hrontal  or  occipital,  often  accompanied 
with  giddiness.  The  tongue  Is  Airred,  the  breath  fetid, 
and  tliere  is  pain  or  discomfort  in  the  region  of  the  stomach, 


with  sour  emctatiuns,  and  frequently  vomiting,  flnt  of 
fbod  and  then  of  bUions  matter.  An  attack  of  this  kind 
tends  to  subside  in  a  few  days,  e^eoially  if  the  exciting 
cause  be  removed.  Sometlmea,  however,  the  symptoms 
recur  with  such  frequency  as  to  lead  to  the  mine  serious 
chronic  form  of  the  disease. 

The  trnatmnnt  hears  reference,  in  the  first  place,  to  any 
known  sonroe  at  JrrltaUon,  which,  if  it  exist,  may  be  ex- 
pelled by  an  emetic  or  purgative.  This,  however,  is  seldom 
necessary,  sinoe  vomiting  is  usnally  present.  For  the  relief 
of  siokDeas  and  paln.the  sucking  of  ice  and  connter-lrrita- 
tion  over  the  regicm  of  the  sttMmach  are  of  service.  Far- 
tiier,  remedies  wnkb  exercise  a  soothing  ellbct  upon  an 
irritable  mncoua  membrane,  snch  as  bismntli  or  weak 
alkaline  fluids,  and  along  with  these  the  use  of  a  light 
milk  diet,  are  osually  sufficient  to  remove  the  symptoms. 

Cftnmje  Oattrie  CaUnrh  may  result  from  the  acute  or  m» 
arise  independentiy.  It  is  not  anfzequently  connected  with 
antecedent  disease  in  other  organs,  snch  as  the  lungs;  heart, 
liver,  or  kidneys,  and  it  is  specially  common  in  persons 
addicted  to  alcoholic  excess.  In  this  form  the  texture  of 
the  stomach  is  more  seriously  aflbctod  than  in  the  aeote. 
It  is  permanently  la  a  state  ot  eongestion,  and  its  muooos 
membrane  Mid  muscular  coat  undergo  thickening  and  other 
changes,  which,  besides  markedly  affecting  the  fbnction 
of  digestion,  nu^  lead  to  stricture  of  the  pyloric  orifice  of 
tiie  stomach  and  its  results,  to  be  snbeeqnentiy  refbrred  to. 
The  symptoms  are  those  of  dyspepsia  In  an  aggravated  form 
(see  DnPKPBiA),  of  which  discomfort  and  pain  after  food, 
with  distension  and  firequentiy  vomiting,  are  the  chief ;  and 
the  treatment  must  be  conducted  in  re^ience  to  the  causes 
giTinug  riae  to  it.  The  oareftil  regulation  of  the  diet  (see 
Diarsncs),  both  as  to  the  amount,  the  quality,  and  the 
interv^  between  meals,  demands  special  attention.  Of 
medicinal  agents,  bismuth,  arsenic,  uux  vomici^  and  the 
miner^  acids  are  al)  of  acknowledged  efficacy,  as  are  also 
prepantions  of  pepsin. 

Ulcer  of  the  Btomaeh  (gastric  ulcer,  perfbtating  ulcer)  Is  of 
not  nnfrequent  occurrence,  and  is  a  disease  of  much  gravi^. 
Its  causes  are  probably  not  fully  understood,  yet  the  follow- 
ing points  may  be  re^rded  as  generally  admitted :  (1)  that 
the  disease  is  twice  as  common  in  females  as  in  males,  and 
that  it  is  fonnd  to  affbct  domestic  servants  more  fluently 
than  any  other  class ;  (2)  that  it  occurs  br  the  most  part  m 
early  life,  tiie  period  &om  twenty  to  thirty  including  tiie 
great  majority  of  the  cases ;  (3)  that  it  appears  to  be  connected 
m  many  instances  with  impisirment  of  the  circulation  in  the 
stomacA  and  the  formation  of  a  clot  in  a  small  bloodvessel 
(thrombosis) ;  (4)  that  such  an  occurrence  may  arise  in  con- 
nection with  an  impoverished  state  of  the  blood  (anemia), 
which  is  actually  the  condition  present  in  many  of  the 
cases,  but  that  it  may  also  arise  from  diseased  bloodvessels, 
the  result  of  long-continued  catarrh,  or  from  the  irritation 
and  debilitating  eflbots  of  hot  or  cold  substances. 

It  is  held  that  when  any  snch  obstmction  takes  place  in 
a  bloodvessel  the  nutrition  of  a  limited  area  of  the  stomach 
is  cut  off,  and  the  part  is  apt  to  undergo  disintegration  all 
the  more  readily  from  the  unresisted  action  of  the  nstric 
Joioes  upon  it.  Hence  an  ulcer  Is  fbnned.  lliis  nicer  i| 
usottlly  of  small  tise  (i  to  1  inch  in  diameter),  of  round  oi 
oval  form,  and  tends  to  advance,  not  superflcially,  but  tt 
penetnte  throngh  the  coats  of  the  stoma*^.  Its  meet  usual 
site  is  upon  the  posterior  wall  of  the  upper  or  lesser  curva- 
ture of  the  stomach  and  near  to  tiie  pyuwie  orifice.  It  maj 
undergo  a  healing  prooess  at  any  stag^  In  whldi  case  H 
may  leave  but  little  trace  of  its  existence;  while,  on  tht 
other  hand,  it  may  in  the  course  of  cicatrizing  produce  such 
an  amount  of  contraction  as  to  lead  to  stricture  of  the  pyloma 
But,  again,  perforation  may  take  place,  whieh  In  most  caset 
is  Quiekly  fatal,  unless  previously  tiie  stomach  has  beeom^ 
as  it  may,  adherent  to  another  organ,  by  which  the  danger* 
ons  effects  of  this  occurrence  may  be  averted.  Usnal^  thn^ 
Is  hut  one  ulcer,  but  sometimes  there  are  more. 

The  symptoms  to  whioli  this  disease  gives  rise  are  often 
exeeedingly  Indefinite  and  obscure,  and  in  some  cases  the 
diagnosis  bas  been  first  made  out  by  the  sudden  occurrence 
of  a  fbtal  perforation.  Qenerally,  however,  there  are  cer- 
tain evidences  more  or  less  distinct  which  tend  to  indicate 
the  probable  preaenee  of  a  gastrlo  nleer.  First  amoi^c  tbesa 
is  jpma,  which  is  In  some  measure  present  at  all  times,  but 
is  maikedly  increased  after  food.  This  pain  Is  situated 
either  in  front,  at  the  lower  end  of  the  sternum,  or  fully 
more  commonly  behind,  about  the  middle  of  the  back. 
Sometimes  it  is  felt  at  one  or  both  sides.  It  is  often  ex 
tremely  severe,  and  is  nsually  aocompanied  with  much  ten- 
demws  to  touch,  and  also  with  a  sense  of  oppression  and 
inability  to  wear  tight  clothing.  The  pain  is  probably 
largely  doe  to  the  active  movements  of  the  stomach  set 
up  by  the  presence  of  the  food.  Accompanying  the  pain 
there  is  frequently  eastttwir,  either  very  soon  after  tiie  food 

Google 


Digitized  by 


604 


STONE-STONSHENOE. 


ia  rmllowed  or  at  a  later  period.  This  tends  In  some  meas- 
nie  to  reHeve  the  pain  and  disoomfort,  and  in  maajiii- 
stanoes  the  patient  rather  encourages  this  act.  Vomiting 
of  blood  (hamateToeBia)  Is  a  frequent  symptom,  and  is  most 
important  dlagnostleally^.  It  maj  show  itself  either  to  a 
slight  extent,  and  in  the  form  of  a  brown  or  coffee-iike  mix- 
ture, or  aa  an  enormoos  discharge  of  pare  blood  of  dark 
color  and  containing  dots.  The  source  of  the  blood  ia  some 
veesel  or  vessels  which  the  nlcerative  process  has  ruptured. 
Blood  is  also  found  mixed  with  the  dischargee  from  the 
bowels,  rendering  them  dark  and  tarnr  looking.  The  gen- 
eral condition  of  a  patient  with  gas&ic  nicer  is  as  a  rule 
that  of  ill-health,  showing  pallor,  more  or  less  emaciation, 
and  debili^.  The  tongue  presents  a  red  iiritable  appear- 
auM^  and  there  is  nsaaiUy  constipation  of  the  bowels. 

nie  coarse  of  a  case  of  gastric  nicer  is  very  variable.  In 
some  instances  it  would  appear  to  be  acute,  making  rapid 
progress  to  a  favorable  or  unfavcrable  termination.  In 
most,  howerw,  tiie  disrase  is  chronic,  lasting  for  months  or 
yean ;  and  in  thoeo  cases  where  the  ulcers  are  multiple 
or  of  extenrive  rise  Incomplete  healing  mav  take  place 
and  relapses  of  the  symptoms  occur  &om  time  to  time. 
Ulcers  are  sometimes  present  and  give  rise  to  no  marked 
symptoms;  and  it  has  occurred  to  the  writer  to  see  more 
Ulan  one  instance  of  this  kind  where  btal  perforation  sud- 
denly took  place,  and  where  ptrnttHortam  exunlnation  re- 
vealed the  existence  of  long-standing  aloers  which  coold 
not  possibly  have  been  made  out  by  any  evidences  fur- 
nished during  life.  While  gastric  ulcer  is  always  to  be  re- 
garded as  a  dangerous  diaenee,  Its  termination,  in  the  great 
mi^jority  of  cases,  is  In  recovery.  It  frequently,  however, 
leaves  we  stomach  iu  a  delicate  condition,  necessitating  the 
otmost  care  as  regards  diet.  Occasionally,  though  rarely, 
the  disoasQ  proves  fatal  by  sodden  hemorrhage,  but  a  Ihtal 
result  la  more  frequently  due  to  perforation  and  the  extru- 
sion of  the  Qcmtenta  of  the  stomach  Into  the  peritoneal  cav- 
ity, in  which  case  death  usually  occurs  In  nwn  twelve  to 
forty-eight  hours,  either  from  shock  or  fVom  peritonitis. 
Should  tiie  stomach  become  adherent  to  anoUier  organ,  and 
&tal  perforation  be  thus  preveuted,  there  may  remain  as 
the  result  of  this  a  permanent  condition  of  dyspepsia,  owing 
to  interference  with  the  natural  movements  of  the  stomaoh 
during  digestion ;  while  again  stricture  of  the  pylorus  and 
ooQseqnont  dilatation  of  the  stomach  is  an  occasional  result 
of  the  i^caMcation  of  an  nicer  in  its  neighborhood. 

Of  prime  importance  in  the  treatment  of  this  disease  is 
the  CMrefhl  adjostment  of  the  diet,  the  oonditions  existing 
in  the  stomacui  obviously  requiring  that  the  food  adminif 
tared  should  be  of  as  bland  and  soft  a  character  as  possible. 
Of  all  substances  milk  forma  the  most  suitable  aliment,  and, 
while  there  may  be  instances  in  which  It  &il8  to  ^free,  even 
when  mixed  with  lime  water  or  previously  boiled,  these  are 
oomparatively  few.  The  peptonixed  foods  origin^y  sug- 
gested by  Sir  Wm.  Roberts  of  Manchester  are  frequently 
found  of  much  service  in  this  disease.  Idght  soups  as  well 
as  milk  may  sometimes  be  administered  in  this  way  with 
benefit.  The  quantity,  the  intervals  between  the  times  of 
admlnistsation,  and  the  temperature,  as  well  aa  the  quan- 
tity, of  the  food  demand  careful  attention.  In  severe  cases, 
where  the  presenoe  of  food  in  the  stomach  gives  rise  to 
much  suflbring,  nourishment  by  Uie  bowel  may  be  given 
for  a  time  with  great  advantage.  Of  medicinal  remedies 
the  most  serviceable  are  large  dosea  of  bismuth,  witii  which 
it  may  be  necflasary  to  coi^oin  small  doses  of  opium  or  of 
hydrocyanic  acid  for  the  relief  of  pain.  The  careful  admin- 
istration of  nitrate  of  silver  hai  bem  recommended  as  a 
means  of  promoting  the  healing  of  tiie  nhsers^  but  this  end 
ia  prob^ly  more  roadily  accompUshed  by  the  remedies  and 
especially  by  the  method  of  diet  already  referred  to,  com- 
bined with  rest  When  hemorrhage  occurs  it  is  relieved 
by  ico  and  by  such  styptics  as  gallic  add,  ergot  of  rye,  lead, 
aiam,  etc,  while  in  we  dread  event  of  perflation  tiw  only 
means  of  aflbrding  relief  is  t^Ium. 

Chnctfr  of  the  Stomach  is  one  of  the  most  ocnnmon  forms  of 
internal  cancerous  disease.  It  occurs  for  tiie  most  part  in 
persons  at  or  after  middle  life,  and  in  both  sexes  eqnal^. 
Haeditazy  teudeikQy  may  not  nnfreqnently  be  baoed. 

The  moat  common  varieties  of  cancer  affbctlngthestomach 
are  sclrrhus,  medullary,  and  colloid,  and  the  parts  affected 
are  asually  the  inlet  or  outlet  orifices :  but  the  morbid  pro- 
cess may  spread  widely  in  the  stomach  wall.  When  in  tiie 
neighbmrhood  of  tiie  pylorus  a  sbictare  la  flnqaently  pro- 
duced aa  the  dlaeaae  advanoes.  The  canoeiaaa  growtii  usu- 
ally oommenoes  In  the  submucous  tissue,  but  as  It  progresses 
it  tends  to  uloerate  through  the  mucous  membrane,  and  in 
this  procesB  luemorrbage  and  bnmatemesis  may  occur.  The 
aymptoma  at  this  disease  are  in  many  inatanoea  ao  ind^- 
nlte  aa  to  render  the  diwnosia  for  a  long  time  oo^eetoraL 
Tbvf  am  mos^  thoaa  of  dyapqisia,  with  more  or  less  pain, 
discomfort,  and  vomiting,  particularly  after  meals.  The 


vomited  matters  are  often  of  eoffee-groand  appeatanGe,da« 
to  admixture  with  blood,  but  copious  hiematemesis  is  leas 
frequent  tlian  in  cases  of  gastric  ulcer.  The  patient  loses 
flesh  and  strength  and  soon  comes  to  acquire  the  cachec- 
tic aspect  commonly  associated  with  cancer.  The  diu- 
nosis  is  rendered  all  the  more  certain  when,  as  is  fr«quent^ 
the  case,  a  tumor  can  be  detected  on  examination  over  tiie 
region  of  the  stomach,  but  there  are  many  instances  where 
no  such  evidence  ia  obtained  and  where  the  nature  of  the 
disease  is  left  to  be  made  out  by  the  age  of  the  pvtUatand 
by  the  intractable  and  progressive  character  of  the  symp- 
toms. Oases  of  cancer  of  the  stomach  advance  with  more 
or  leas  rapidity  to  a  fttal  termination,  which  is  usually 
quickest  in  the  medullary  form.  In  most  instanees  death 
takes  plaee  in  from  six  to  twelve  mootha.  The  treatment 
can  only  be  palliative,  but  much  relief  mi^  often  be  sflbided 
by  a  carefhl  attention  to  diet,  by  the  treatment  api^icable 
to  dilatation  of  the  stomach,  and  by  the  use  of  opium. 

Strielare  of  the  PyUmu  may,  as  has  beeh  already  indicated, 
result  fhim  the  variona  morbid  oondltloiH  affseting  tha 
atomaoh  to  which  refbrence  has  bem  made,  namely,  c^nh, 
nicer,  and  cancer.  "Ry  whatever  means  produced,  tiie  effect 
is  an  obstruction  to  the  transmission  through  the  pyloric 
orifice  into  the  Intestines  of  the  contents  of  the  afaKuach, 
the  oocurrenoe  of  dilatation  of  the  organ,  wlOi  weakening 
of  its  walls,  and  the  consequent  aocamnlation  and  fermea- 
tation  of  partially  digested  fond.  Tliis  condition  gives  rise 
to  much  discomfort,  heartburn,  and  pain,  and  to  ue  occur- 
rence every  few  days  of  a  copious  vomiting  of  fDrmenting 
material,  In  which  may  be  found  on  microaoorio  examina- 
tion the  fungoid  growths  of  Ssreiaa  and  Tvnm.  Witii  tte 
continuance  of  the  disease  the  symptoms  tend  to  increase 
and  to  wear  out  the  patient's  strength,  since  littie  or  no 
asslmtli^on  is  passible,  and  death  sooner  or  later  takes  place 
from  inanition.  For  a  long  time  this  condition  was  re- 
garded as  incurable  in  every  case,  tHI  the  method  of  treat- 
ment, originally  suggested  by  Kuasmani,  of  washing  out 
the  stomach  daily  or  lees  fr«quentiy  was  found  to  yield  re- 
markably beneficial  resnlts  in  almost  all  cases,  and,  in  many 
instaaoes  of  non-canceroas  disease,  to  acoomidish  an  actual 
cure.  This  plan  of  treatment  is  now  largdy  reeorted 
and  it  has  proved  to  be  a  valuable  addition  to  the  thoa- 
peatica  of  gastric  diseasea.  (J.  o.  A.) 

STONE,  a  mark'et-towD  of  Staffordahire,  Eneland, 
on  the  river  Trent,  and  on  the  North  Stafforashiie 
lUilway,  7  milea  south  of  Stoke  and  7  north  of  Staf- 
ford. Part  of  the  walls  remain  of  an  abbey  whidi 
datea  Axnn  the  finrndation  of  a  ooUwe  of  canons  in 
670.  The  present  church  was  oiienea  in  1750.  Hie 
inhabitants  are  employed  chiefly  in  shoemaking,  bnt 
malting,  brewing,  and  tanning^  are  also  carried  on.  The 
population  of  the  urban  sanitary  district  (estimated 
area  1000  acres)  was  5669  in  1881. 

STONE.    See  Vesical  Diseases. 

8T0NEHEN0E,  one  of  the  most  remarkable  ex- 
amples of  the  ancient  stone  circles,  is  situated  in  Salis- 
bury Plun,  Wiltshire,  about  7  miles  north  of  Salis- 
bury. It  consists  of  two  drcles  and  two  ovals  with  a 
large  stone  in  the  centre.  The  outer  oirclej  about  900 
feet  in  circumference,  is  composed  of  upright  stones 
about  16  feet  in  height  and  18  feet  in  ciroamference, 
with  others  of  similar  «ze  placed  horitontally  on  their 
tops.  Ori^ally,  there  were  thirty  upiightB  and  thirty 
imposts,  but  now  only  sereateen  u^riguta  and  seven 
imposts  retain  Uieir  position.  The  inner  rarele,  whidi 
is  about  9  feet  distant  from  the  ooter  drde,  consisted 
originally  of  forty  single  stones,  much  smaller  in  nze, 
and,  unltke  those  of  the  outer  circle,  showing  no  evi- 
dence of  having  been  hewn.  The  larger  of  the  ovals 
was  composed  of  five  pairs  of  tiihthons  standing 
separate  i^m  each  other,  and  rising  mdually  in 
height  from  east  to  west  Only  two  ot  these  now 
remain  entire :  one  of  the  ni}rights  of  the  grand  cen- 
tral triUthon  has  fallen,  and  is  broken  in  two  pieces; 
the  impost  though  fallen  is  entire^  and  the  other  im- 
post b  9  feet  oat  of  the  penendienlar;  anothw  tri^ 
Uthon  fiall  outward  on  tiie  3d  June,  1797;  and  of  a 
third  one  of  the  uprights  is  still  standing,  the  other 
upright  and  the  impost  havmg  in  Uieir  fall  been  bro- 
ken mto  three  pieces.  The  inner  oval  consisted  orig- 
inaUr  (tf  nineteen  stonee,  of  which  there  are  remains 
oi  ueren,  tweiing  in  fi«m  and  taHcr  than  those  of 
the  iimw  oinle.  ni  the  oeotn  <^  the  muDflr  onl  is 
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the  supposed  altar  stone,  15  feet  in  length.  The  whole 
is  suiTonnded  by  a  vaUam  and  ditch  aboat  370  yarda 
in  eiroamference.  From  the  northeast  an  aveaue, 
marked  by  a  bank  and  ditofa  on  each  side,  proceeds  for 
a  distance  of  594  yards,  after  which  it  dividea  into 
two  branches,  one  going  eastwards  up  a  hill  b^weeo 
two  groups  of  barrows,  and  the  other  lunthwestwards 
about  300;raxds  to  the  oursus  or  raofr^xmne.  Hie 
oursus,  whi^  is  inclosed  between  two  parallel  banks 
and  ditdies  running  east  and  west,  is  a  mile  and  176 
;^ards  in  length,  with  a  breadth  of  110  rards.  There 
IB  a  smaller.  oursoB  a  little  to  the  north.  In  the  avenue 
there  is  a  cromlech  or  bowing-stone^  16  feet  in  length, 
4alled  the  fear's  Heel,  and  in  a  line  with  it,  wiUiin 
the  area  of  the  work,  there  is  a  large  prostrate  stone 
on  which  it  is  suppoised  the  victims  were  immolated. 
Barrows  He  around  on  all  sides. 

Stocehenge  Is  fltst  mentioned  by  Nennios  in  tiieMh  oen- 
tary,  who  usertB  that  it  traa  erected  in  commemoration  of 
the  400  nobles  wlio  were  treacheroasl^  slain  near  the  spot 
1^  Hengist  in  472.  A  similar  aocoont  of  its  origin  is  given 
in  the  triads  of  the  Welsh  bards,  where  its  erection  is  at- 
tributed to  King  Merlin,  the  snccessor  of  Vortigem.  Inigo 
Jones,  in  his  work  on  Stonehenge,  published  in  1656,  en- 
deavors to  prove  that  it  was  a  temple  of  the  Bomans,  bnt 
later  writers  of  aathority  are  genendly  agreed  that  it  is  of 
Draidical  origin,  although  there  are  dilRnvnces  of  opinion 
as  to  ita  i»OM.ble  date,  some  placing  It  at  100  years  before 
Christ,  and  others  in  the  5th  century.  It  seems  moat  prob- 
able that  the  inner  circle  and  inner  oval,  construoted  of 
smaller  stones  of  granite,  which  must  have  been  brooght 
from  a  dlstanoe,  to  of  eurlier  origin  than  (he  outer  circle 
and  oval. 

Among  nomerOQB  wrltlngB  on  Stonebenge  msr  be  mentioned 
atoae/ienge  and  AJmry,  by  Dr.  WUliam  BtukeleT,  1740,  reprinted  in 
1840 ;  D&Tles's  OOUe  BaearOia,  1804,  and  MMMlogy  ttf  &e  Dmida, 
U0»;  Hoare'a  Ancient  H'QteUrc,  vol.  i.,  1813 ;  Browne,  An  JZbutra- 
Hon  t^Sfonetoveandjl&urv,  1S2S ;  tbe  article  on  Stonehenge  in  the 
Qiiar«rtvJfarfeiofi>rJal7,U60;  LMlg's  Stonehenge  and  iUBarrom. 
rsn;  Waer.SUmOieMie,  KetMd «iae        qT^Mfent ifMory and 

STONEHASONRT.  SeeBuiLDiNO,ToLiT.p.418. 

STONINQTON,  a  borough  and  seaoort  of  the 
United  States,  in  New  London  county,  Oonneeticnt, 
is  situated  on  Long  Island  Sound,  139  miles  from  New 
York  by  the  railway  to  Providence  and  Boston.  It  ia 
built  on  a  narrow  rooky  point,  and  is  a  quiet  quuntr 
looking  town,  largely  frequented  as  a  summer  watering- 
place.  Its  industries  comptise  silk-throwing  and  the 
manufacture  of  silk  noaohmery,  and  it  has  a  consid- 
«rable  interest  in  sealing.  Here  and  there  may  still 
be  seen  traces  of  the  bombardment  the  British 
-under  Sir  Thomas  Hardy,  in  August,  1814.  The  har- 
bor is  protected  by  two  breakwaters ;  it  is  the  terminus 
of  a  daitjrline  of  steamers  from  New  York.  The  popu- 
lation or  the  township  was  6313  in  1870,  and  7355  in 
2880.  SetUed  In  1649,  the  borough  was  inoorpoiated 
an  1801. 

STORAGE,  Stephen  (n63-1796}^ramatio  com- 
poser, was  bom  in  Loodon  in  1763.  His  father,  Ste- 
nuio  Storace,  an  Italian  contrabassiBt,  taught  him  the 
violin  so  well  that  at  ten  years  old  he  played  success- 
fully the  most  difficult  music  of  the  day.  Afler  oom- 
vletinf  his  education  at  the  Conservatorio  di  Sant' 
Onofno  at  Naples,  he  produced  his  first  opera,  Gli 
Span  MiUcoiUenH,  at  Vienna,  in  1785.  Here  he  made 
the  acquaintance  of  Mozart,  in  whose  Nozze  di  Figaro 
his  BiBter,  Anna  Selina  Storace,  first  sang  the  part  of 
Susanna.  Here  also  he  produced  a  second  opera,  GU 
Mmmoci.  founded  on  Shueapeue's  Comedy  of  Erron^ 
«na  ft  *  Singspiel,"  enUtlcn  Der  Doctor  und  dtr 
Apotkdeer.  Bat  his  gieateat  trium]^  were  achieved 
in  En^aod,  whither  he  returned  in  1787.  After 
4nreating  a  favorable  impression  by  bringing  out  his 
**Sing8pid"  at  Drury  Lane,  under  the  title  of  7%e 
Doctor  and  the  Apotnecarj/^  Storace  attuned  his  first 
CCnat  success  in  1789,  in  The  Hawnted  Tower,  a 
genuine  English  0|>era.  which  ran  for  fifty  nights  in 
succession,  and  retained  its  popularity  long  alter  the 
-opening  of  the  present  century.  No  Song  Ifb  Si 
equally  raocessfbl  in  1790;  koA  l%e  Siege  m 


grade  scarcely  less  so  in  1791.  The  mnsic  of  The 
Pirates,  produced  in  1792,  was  partly  adapted  from 
Gli  E^dvody  and  is  remarkable  as  affording  one  of  the 
earliest  instances  of  the  introduction  of  a  gnu'ijuiah 
into  an  English  opera.  These  works  were  followed  by 
some  less  suooearaU  productions ;  but  The  Cherokee 
(1794)  and  The  Three  aauL  the  Deuce  (1795)  were  very 
nvoraUy  received,  and  the  musio  to  Golman's  play, 
7%e  Iron  Ckeet,  first  performed  March  12,  1796,  cre- 
ated even  a  greater  sensation  than  Iw  ffavnted 
Tower.  This  was  Storace' s  last  wcnk.  He  caught 
cold  at  the  rehearsal,  and  died  in  oonseqnenoe,  Maireh 
19,  1796. 

The  character  of  Storace's  mnsic  Is  pre-eminently  English, 
bnt  his  early  intercourse  with  Mosartgavehiman  immense 
advantage  over  his  contemporaries  in  his  management  of 
the  orchestra,  while  for  the  excellence  of  his  method  of 
writing  for  the  voice  he  wu  no  doubt  largely  Indebted  to 
the  charming  vocalization  of  his  sister  Anna.  This  lady, 
who  has  attained  luting  honor  as  the  original  representa- 
tive of  Susanna  in  Le  l^tne  di  I^aro,  was  born  in  London 
in  1766,  completed  her  education  at  Venice  under  Sacchini, 
sang  for  Uosurt  at  Vienna,  and  first  appeared  at  the  King's 
Theatre  in  London  in  1787.  After  oontribnting  greatly  to 
the  snccess  of  The  Haunted  Tower,  and  her  brother's  later 
operas,  she  crowned  a  long  and  brlUiant  career  by  winning 
great  lanrels  at  the  Handel  Commemoration  at  Westminster 
Abbey  in  17B1,  retired  from  public  life  in  180B,  and  died 
August  24,  1817.  During  her  stay  in  Vienna  she  married 
John  Abraham  Fisher,  a  celebrated  violinist,  bnt  he  need 
her  so  cmelly  th^  she  refused  to  bear  his  name,  and  in 
her  will — bequeathing  property  to  the  amoant  of  £50,000 
—styled  herself  "spinster." 

STORAX  It  has  been  explained  in  Incense  (vol. 
xii.  p.  757)  and  Liquidahbar  (vol.  ziv.  p.  693)  that 
the  storax  of  commerce  and  the  pharmacopoeia  (used 
as  an  emollient)  is  derived  from  the  Oriental  liquid- 
ambar  tree.  The  storax  of  the  ancienta,  on  the  other 
hand,  a  solid  gum  which  does  not  now  occur  in  com- 
merce, appears  to  have  been  the  product  of  the  bmu- 
tifhl  white-flowered  shrub  S^frax  q^!ema2u,  which  is 
stall  common  on  Catmel  and  elsewhere  in  Syria.  It  was 
much  used  as  an  incense,  and  formed  an  early  and  im- 
portant article  of  Phoenician  trade  (see  Movers,  Fhd- 
nisier,  ii.  3,  101,  223  tg.).  It  is  probable  that  the 
Greek  work  aripa^  ia  of  Semitio  ori^n,  representing 
the  Hebrew  *'^3r,  which  the  English  venuon  renders 
"balm"  (Lagarde,  MUit^ungen,  p.  234 <9.). 

STORK  (A.S.  Store:  Germ.  Stordi),  the  Cictmia 
oJha  of  ornithology,  and,  through  picture  and  story, 
one  of  the  best  known  of  foreign  birds ;  for,  though 
often  visiting  Britain,  it  has  never  been  a  native  or  even 
inhabitant  of  the  country.  It  ia  a  Bummer-visitant  to 
most  parts  of  the  European  oontinoit, — the  chief  ex- 
ceptaons  being  France  (where  the  native  race  has  been 
destroyed),  Italy,  and  Rusma,— Inneding  from  southern 
Sweden  to  Spain  and  Ghreeoe,  and  being  especially 
common  in  Poland.*  It  reappears  again  in  Asia  Minor, 
the  OaucasuB,  Persia,  and  Turkestan,  bnt  further  to 
the  eastward  it  is  replaced  by  an  allied  spedes,  C.  hou- 
dana,  which  readies  Japan.  Though  occasionally 
using  trees  (as  was  most  likely  its  original  habit)  for 
the  purpose,  the  Stork  most  generally  places  its  nest 
on  buildings,'  a  fact  familiar  to  taravelleis  in  Dennlttrk. 
Holland,  and  Germany,  and  it  is  nearly  eveiywhere  a 
cherished  guest,  pojinlar  belief  ascribing  good  luck  to 
the  house  to  which  it  attaches  iteelf.*  Its  food,  oon- 
usting  mainly  of  frogs  and  inseote,  is  gathered  in  the 
neighboring  pastures,  across  which  it  may  be  seen 
sULlking  with  an  air  of  quiet  dignity ;  but  in  the  season 

1  In  that  country  Its  nnmben  are  said  to  hare  greatly  dlmln- 
ished  rince  about  1S58.  when  a  disastrous  Bprlng-fltonn  overtook 
the-bomeward-bound  birds.  The  like  is  to  be  said  of  Holland 
since  about  1860. 

■  To  consult  its  convenience  a  stage  of  some  kind,  often  a  cart- 
wheel, is  In  many  places  sot  npand  generally  occupied  by  sucoes- 
sive  Kenemtlons  of  tenanta, 

*  Its  common  Dutch  name  is  (MSeoaar.  which  can  be  traced 
through  many  forms  (Koolmann,  woriat.  d.  (ktfriei.  apmehe,  1.  p. 
8  «iibD0(3e"Adebar")  to  the  old  word  OdAero  ("  the  brlnger  of 
good").  InooantrieswheretheStorklsabnndantltentersIargelr 
mto  popular  tales,  sonn.  and  pforerlM,  and  fMm  the  days  of 
Xaop  has  been  a  mvcnln  In  »!•. 
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STORMS— STORY. 


of  love  it  indulges  in  eestures  which  can  only  be  called 
grotesc|ue, — leaping  nom  the  ground  with  extended 
wingB  m  a  kind  of  dance,  and,  aoaolutely  voioeless  aa  it 
is,  making  a  loud  noise  fay  the  clattering  of  its  mandi- 
bles. At  other  times  it  may  be  seen  gravely  resting  on 
one  leg  on  an  elevated  plaoe,  thence  to  sweep  alofl  and 
circle  with  a  slow  and  majestic  flight.  Apart  from  its 
oonsiderable  size, — and  a  Stork  stands  more  than  three 


Bboe-BUl  or  Whale-Headed  stork.  (After  Wolf  Id  TVoni.  ZooLSoe.) 

feet  in  height, — ita  contrasted  plumage  of  pure  white 
aod  deep  plaok,  with  its  bright  red  billand  legs,  makes 
it  a  oon9|)iouou8  and  beautiful  object,  especially  when 
Been  against  the  fresh  green  grass  of  a  luxuriant 
meadow.  In  winter  the  Storks  of  Europe  retire  to 
Afrioa, — some  of  them,  it  would  seem,  reaching  the 
Cape  Colony,-— while  those  of  Asia  visit  India.  A 
second  speaes,  with  much  the  same  range,  but  with 
none  of  its  relative's  domestic  dispoBitioD,  is  the  Black 
Stork,  C.  nigra,  of  which  the  upper  parts  are  black, 
brilliantly  glossed  with  purple,  copper,  and  green,  while 
it  iswhite  beneath, — the  bill  and  legs,  with  a  pateh  of 
bare  skin  round  the  eyes,  being  red.  This  bini  breeds 
in  lofty  trees,  generally  those  growing  in  a  large  forest. 
Two  other  dark-colored,  but  somewhat  abnormal, 
species  are  the  purely  African  C.  ahcUmii,  and  the  C. 
epixcopia,  which  has  ft  wider  range,  being  found  not 
only  in  Airica  but  in  India,  Java,  and  Sumatra.  The 
New  World  has  only  one  true  Stork,  C.  maguari^^ 
which  inhabits  South  America,  and  resembles  not  a 

1  Thli  was  formerlT  beUered  to  bare  oceoTred  In  Europe,  bnt 
■noDMoalj,  as  waa  biiowq  by  Seblegel  (£».  QritiqM,  p.  IW). 


little  the  C.  boyciana  above  mention^,  differing  there- 
from in  its  greenish-white  bill  and  black  tail.  Both 
these  species  are  reir  like  C.  alba,  but  are  larger,  and 
have  a  Dare  pateh  or  red  skin  round  the  eyes. 

The  Storks  form  the  Pdargi  of  Nitzsch,  as  separated 
by  him  from  the  Herons  and  the  Ibises,  but  fill  three  are 
united  by  Prof.  Huxley  in  his  group  Felargomorpka. 
The  relations  of  the  Storks  to  the  Herons  may  be 
doubtful ;  but  there  is  no  doubt  that  the 
former  include  the  Jabiru  (vol  xiii.  p.  539) 
and  its  allies,  as  well  as  the  curious  genus 
Anastomut  (with  its  lower  mandible  hollowed 
out  so  as  only  to  meet  the  maxilla  at  the 
base  and  the  tip),  of  which  there  are  an 
African  and  an  Asiatic  species.    Two  other 
remarkable  forms  probably  belong  to  the 
Pdargi    These  are  BaUeniceps  rex  and 
Scopus  umbretta,  each  the  sole  member  of 
its  own  genus,  and  both  from  Africa.  The 
former,  first  brought  to  Europe  by  Mr.  M. 
Parkyns  from  the  White  Nile,  was  regarded 
by  Gould,  who  described  it  in  the  ZooToeical 
Froceedings  (1851,  pp.  1,  2,  pi.  sixv.),  as 
an  abnormal  Pelican.    This  view  was  dis- 
puted by  Reinhardt  (op.  eft.,  1860,  p.  377), 
and  wholly  dispelled  by  Prof  Parker  in  the 
Zoological  Traraactiona  (iv.  pp.  26^^-36]), 
thoufi^  these  two  authors  disagreed  as  to 
its  amnities,  the  first  placing  it  with  the 
Storks,  the  last  assigning  it  to  the  Herons. 
In  sinj^ularity  of  aspect  few  birds  surpass 
Bahxnuxpt,  with  its  gaunt  gray  figure,  some 
five  feet  in  height,  its  large  head  sur- 
mounted by  a  little  curled  tuflj  the  scowl- 
ing expression  of  its  eyes,  and  its  huge  bill 
in  form  not  unlike  a  whale's  head — this 
last  suggesting  its  generic  name— but  tipped 
with  a  lonnidable  hook.    The  shape  of  the 
bill  has  also  prompted  the  Arabs  to  call  it, 
aooording  to  their  idiom,  the  '*  Father  of  a 
Shoe,"  and  it  has  been  designated  "Shoe- 
bill"  in  English.'  The  other  form  that  re* 
mains  to  be  noticed  is  the  Scopus  vmbrftta 
of  ornithologists,  called  the    Umbre  "  by 
Pennants    This  was  discovered  by  Adanson 
the  French  traveller  in  Senegal  about  the 
middle  of  the  last  centurv,  and  was  described 
by  Brisson  in  1760.    It  has  since  been  found 
to  inhabit  nearly  the  whole  of  Africa  and 
Madagascar,  and  is  the  "Hammerkop" 
(Hammerhead)  of  the   Cape  oolonista 
Thongh  not  larger  than  a  Raven,  it  builds 
an  enormous  nest,  some  six  feet  in  diameter, 
with  a  flat-topped  roof  and  a  small  hole  for 
entrance  and  exit,  and  placed  either  on  a 
tree  or  a  rocky  ledge.*  The  bird^  of  u 
almost  uniform  brown  color,  slighUy  glossed  with  pur- 
ple, and  its  tail  barred  with  black,  has  a  long  occipital 
crest,  generally  home  horiEontally,  so  as  to  give  rise  to 
its  common  name.    It  is  somewhat  sluggish  by  day, 
bnt  displays  much  activity  at  dusk,  when  it  will  go 
through  a  series  of  strange  performances.    In  all  toe 
Storks,  BO  far  as  is  known,  the  eggs  are  white,  and  in 
most  forms  distinguishable  b^  the  grain  of  their  shell, 
which,  without  being  rough,  isdoseiy  pitted  with  pore- 
hke  depressions.  (a.  n.) 

STORMS.  See  METEOBOLoaT,  vol.  zvl  pp.  159- 
161. 

STORY,  Joseph  (1779-1845),  was  bom  at  Marble- 
head,  Massachusetts,  September  18,  1779,  eradnated 
at  Harvard  in  1798,  and  was  admitted  to  me  bar  in 


■  Under  one  or  otber  of  these  names  It  is  mentioned  br  many 

In  IHD  two  UTiDf 


African  travellers ;  but  tbe  beet  account  of  It  Is  that  gl  ven  oy  Von 

Ifon' 
•ngb 

tbe  ZoolpglcBl  Gardens. 


HengUn  (Om.  Nordo^AfrOea't,  pp.  109K~]0W). 
birds  were  bronKbt_to  Inland  dj  Mr,  Petherlck  and  exlblted  ta 


■  Two  ^rea  of  the  nest  are  given  by  Holub  and  Von  P«lseln 
{Beitr.  Om.  aOda/Hkiu,  p.  279). 
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Massachusetts  in  1801.  He  was  a  member  of  the 
Democratio  party,  thea  veak  in  New  England  but  all- 
powerful  in  the  rest  of  the  Union ;  and  his  district 
made  htm  its  representative  in  Congress  for  1U08-9. 
Id  1811  one  of  the  associate-justaorahips  of  the  United 
States  supreme  oourt  became  Tacant,  and  Story  was 
app<nnted  to  it,  retuning  the  office  fin-  life.  Here  he 
imind  his  true  sphere  or  woA.  The  traditions  of  the 
Ameitcsn  people,  their  stronR  prejadice  for  the  local 
supremacy  of  the  States  and  against  a  centralized 
goremment,  had  yielded  reluctantly  to  the  establish- 
ment of  the.federal  l^islative  and  ezeoutiTe  in  1789. 
The  federal  judiciary  had  been  organized  at  the  same 
time,  but  had  never  grasped  the  full  measure  of  its 
powers.  Soon  afler  Story  s  appointment  the  supreme 
oourt  b^an  to  bring  out  into  ptun  view  the  powers 
which  the  constitution  had  given  it  over  State  courts 
and  State  legislation.  The  leading  place  in  this  work 
belongs  to  Onief- Justice  John  Marsnallj  but  Story  has 
a  verylar^e  share  in  that  remarkable  senes  of  decisions 
and  opinions,  from  1812  until  18S2,  b^  whioh  the  work 
waa  accomplished.  In  addition  to  this  he  built  mi  the 
department  of  admiralty  law  in  the  United  States 
courts ;  and  his  Chnmattariea  on  the  American  Con- 
UAtttion  are  st^ll  the  leuBng  authority  on  the  inteiv 
pretation  of  that  instrument.  He  died  at  Cambridge, 
Maasachnsetts,  where  he  was  the  head  q£  the  Harvard 
law  school,  September  10,  1845. 

See  Story's  Life  aatd  LgUera  of  Jouph  Story;  Story's  Mit- 
etU«meou»  Worht ;  Story's  OtmiaitUanet  on  the  CoiuAUvlitm  of 
As  VnUiid  Btatea,  and  a  great  namb«r  of  standard  law-books 
of  which  he  was  the  anther.  His  supreme  court  decisions 
are  in  Cranch's,  Wheaton's,  and  Peten's  Reports  ;  his  circuit 
decisions  in  Galliaon's,  Mason's,  Snmner's,  and  Story's  £«- 
pwii. 

STOTHARD,  Charles  Alfred  (1786-1821),  anti- 
onarian  draughtsman,  son  of  Thomas  Stothard,  noticed 
below,  waa  bom  in  Ix>ndon  on  July  5,  1786.  After 
studying  in  the  schools  of  the  Royal  .^»demy,  he 
b^ao,  in  1810,  his  first  historical  piece,  the  Death  of 
Richud  n.  in  PomiVefc  Casde.  Having  taken  a  strong 
interest  from  an  eariy  period  in  the  oostames  of  differ- 
ent ages  and  nations,  he  pnblished  in  1811  the  first 
part  of  his  valuable  work,  The  MonumenUd  I^igia  of 
Great  Britain,  He  was  appointed  historical  draughts- 
man to  the  Socnetjr  of  Ajitiquaries,  and  was  deputed 
by  that  body  to  visit  Baj^uz,  to  make  drawings  of  the 
well-known  tapestry.  He  was  made  a  fellow  of  the 
society  in  1819,  and  subsequently  engaged  in  numerous 
journeys  with  the  view  of  illus^ting  the  works  of  D. 
Ltsoub.  While  engaged  in  tracing  a  portrait  from  one 
of  the  windows  of  the  church  of  Beer-Ferrers,  Devon- 
sliiie,  befell  and  was  killed  on  the  spot  (May  27^  1821). 
His  widow  (afterwards  Mrs.  Bray),  alon^  with  her 
briber,  completed  his  MonvmentoX  IMffie$,  left  an- 
finiflhed  at  his  death,  A  biography,  oy  hia  widow, 
wnspoblisfaed  in  1823. 

STOTHARD,  Thomas  (1755-1834),  subject  painter, 
was  bom  in  London  on  August  17,  1755,  the  son  of  a 
well-to-do  innkeeper  in  Long  Acre.  Being  a  delicate 
child,  he  was  sent  at  the  age  of  five  to  a  relative  in 
Yomhire,  and  attended  school  at  Acomb,  and  after- 
wards at  Tadcastle  and  at  Dford  in  Essex.  Showing 
a  tum  for  drawing  he  was  apprenticed  to  a  draughts- 
man of  ^ttems  ior  brocaded  silks  in  Spitalfields,  and 
during  hts  leisnre  Hours  he  attempted  illustrationB  to 
the  works  of  his  favoritepoets.  Some  of  these  draw- 
ings were  praised  by  Harrison,  the  editor  of  the 
Jwtw2ut'«  lAbrary,  and,  Stothard's  master  having 
died,  he  xesolTed  to  devote  himself  to  art  In  1778 
lie  leotme  a  student  <tft^  Royal  Aoademy,  of  which 
he  was  elected  assodate  in  Vm,  fiill  aoademidan  in 
1794,  and  lilxrarian  in  1817.  He  married  before  he 
waa  thirty ;  and  it  is  recorded  that,  after  attending 
the  wedmng  ceremony,  he  spent  the  afternoon  in 
qtiietiy  drawing  in  the  soboob,  and,  on  kiaring,  re- 
qoested  a  fellow  student  to  accompany  him  to  a 
Ainily  party."    "Do  oome,"  he  nud,  "fbr  I  have 


this  day  taken  unto  myself  a  wife."  He  died  in  Lon- 
don on  the  27th  of  April,  1834. 

Among  his  earliest  hook  lllastrations  are  plates  en^rraved 
for  Oamm  and  fbr  BelffB  JW«;  and  in  ITtiO  he  became  a 
regular  eontribnter  to  the  Nwlut'i  Library,  tor  which  be 
exeooted  oob  hundred  and  forty-eight  designs,  indudins 
his  eleven  admirable  illostrtitions  to  Peregrine  Pickle  and 
his  graceful  su^ects  from  (^rissa  and  Sir  Cliarla  Grandiaim. 
SooD  bis  hands  were  AUl  of  woi^,  for  all  commissions  were 
welcome  to  him.  He  contentedly  designed  plates  for 
pocket-books,  tickets  for  ooncerta,  illustrationB  to  almanacs, 
portraits  of  popalar  players, — and  into  even  the  slightest  and 
most  trivial  sketches  he  infused  a  grace  and  distinction 
which  render  them  of  valae  to  the  coUectots  of  the  present 
time.  Among  his  more  important  series  are  the  two  sets 
of  illastratioos  to  Robinton  Onuoe,  and  the  plates  to  The 
PUgrin't  Prpgrnt  (1788),  to  Tkt  Rape  of  the  Lock  (1798).  to 
the  works  of  Geasner  (1602),  to  Cowper's  Poema  (18^),  and 
to  The  DMomeron;  while  his  flgnre-sal:(]ect8  In  the  superb 
editions  of  Boger's  Italy  (1830)  and  Poeau  (1834)  prove  that 
even  in  latest  age  his  fancy  was  still  unexhausted  and  his 
hand  hardly  at  all  enfeebled.  He  is  at  hia  beet  in  subjects 
of  a  domestic  or  a  gracefully  ideal  sort ;  the  heroic  and 
the  tragic  were  beyond  h  is  powers.  The  designs  by  Stothard 
have  been  estimated  by  Mr.  Womum  to  number  five  thou- 
sand, and  of  these  about  three  thousand  have  been  engraved. 
His  oil  pictures  are  usuiJly  small  in  size,  and  rather  sketchy 
in  handling.  Their  coloring  is  often  rich  and  glowing, 
being  founded  upon  the  practice  of  Bnbens,  of  whom 
Stot^urd  was  a  great  admirer.  He  was  a  contributor  to 
Boydell's  Shaketpeare  Gallery,  but  his  best-known  painting 
is  the  Procession  of  the  Oaoterbttry  PilsrlmB,  the  engraving 
from  which,  begun  by  Schiavonetti  and  finished  by  Heath, 
attained  an  immense  popularity.  It  was  followed  by  a 
companion  work,  the  Flitch  of  ^con,  which  was  drawn  In 
sepia  tbr  the  engraver,  bat  was  never  carried  out  in  color. 

In  addition  to  his  easel  pictures,  Stothard  adorned  tiie 
grand  staircase  of  Burleigh  House  with  subjects  of  Wu-, 
Intemperance,  and  the  Descent  of  Orpheus  in  HeU  (179&- 
1803) ;  the  mansion  of  Hafbd,  North  Wales,  with  a  series  of 
scenes  from  Froissart  «id  Monstrelet  (1610),  the  cupola  of 
the  upper  ball  of  the  Advocate's  Libnu^,  Edlnbnxgn  (now 
occupied  by  the  Signet  Library),  witit  Apollo  and  the  Uusee, 
and  figures  of  poets,  orators,  etc.  (1822);  and  he  prepared 
designs  for  a  frieze  and  other  decorations  for  St.  James's 
Palace.  He  also  designed  the  magnificent  shield  presented 
to  the  duke  of  Wellington  by  the  merchants  of  London,  and 
executed  with  his  own  liand  a  series  of  eight  etchings  fiwn 
the  variooB  sabjecti  which  adorned  it. 

An  Interesting  but  most  indiscriminately  euloglitic  blograpby 
of  Stotbard,  by  niB  daugbteisln-law  Urs.  Biay,  was  publuhed  in 
1S61. 

STOURBRIDGE,  a  market-town  of  Worcester- 
shire, England,  stands  on  an  eminence  -on  the  south 
bank  of  the  Stonr,  and  on  the  Great  Western  Riul- 
way,  on  the  borders  of  Staffordshire,  4  miles  southwest 
of  Dudley  and  10  west  of  Birmingham.  A  branch 
canal  connects  the  town  with  the  Staffordshire  and 
Woroesteishtre  GanaL  The  Stour  is  crossed  by  a  rail- 
way viaduct  erected  in  1882  at  a  cost  of  £13,835 
[$67,238.10].  The  town jrassesses  a  com  exdiange,  a 
mechanios*  institate,  an  Edward  TL  grammar  sdsool. 
a  Government  school  of  art,  and  a  blue-ooat  or  hospital 
school.  The  manufiicture  of  gjass  was  estaUished  in 
1550  by  emigrants  &om  Hungary,  the  place  where 
they  erected  their  manu&ctoiy  being  still  known  as 
Hungary  Hill.  Valuable  fire-clay  is  obtuned  in  tbe 
neighborhood,  and  a  great  variety  of  fine  bricks  are 
made.  There  are  also  large  iron  and  leather  works. 
The  town  was  originally  called  Bedoote,  a  name  which 
the  manor  still  retains.  The  population  of  the  urban 
sanitary  district  (area  450  acres)  in  1871  was  9376,  and 
in  1881  it  was  9757. 

STOVES  AND  FIREPLACES  are  structures  of  iron 
and  other  materials  in  whioh  fuel  is  burned  for  heaUng- 
and  ventilating  apartments  and  for  cooking  food. 
Following  the  primitdve  open  hearth,  the  first  separate 
heating  apparatos  nsed  Dy  Egyptians,  Greeks,  and 
Romans  was  the  brazier,  an  open  basin  of  metal  in 
whidi  charcoal  was  consumed.  The  brasier  is  still  in 
common  nse  for  industrial  purposes,  and  in  Continental 
countries  it  is  widely  empbyeid  both  for  cooking  and 
for  domestic  heating.  The  Romans  lurthOT  were 
acquainted  irith  the  hypooanst,  a  separate  chamber 
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Qoder  the  floor  of  the  apartment  to  be  heated  (see 
Baths,  voL  iii.  p.  376).  Id  an  improved  form  of 
hypooMiat,  flues  trere  provided  which  conveyed  the 
heat  and  prod  acta  of  combustion  to  the  floois  of  other 
apartments  at  some  distance  from  the  fire.  In  the 
remains  of  Roman  villas  found  in  Britain  the  hypo- 
canst  is  an  invariable  feature.  The  introduction  of 
chimneys  into  houses  in  the  earlv  part  of  the  14th 
century  opened  the  way  to  all  modern  improvements 
in  the  heating  arrangements  of  apartments,  and  the 
efforts  of  inventors  have  been  devoted  to  the  securing 
of  the  thorough  combustion  of  the  fuel  used,  and  to 
the  utilisation  of  the  maximum  amount  of  heat  there- 
from in  the  most  healUiful  and  agieeaUe  manner. 
Compare  Shokb  ABATKxmT. 

The  stove  or  doea  xange,  as  dlstlngnlsbed  from  the  open 
flteplftce,  distribates  the  largest  amount  of  heat  t!om  the 
tVLtS  it  burns.  In  its  simplest  form  the  common  stove  con- 
eiets  of  a  case  of  iron,  cloeed  above,  with  its  sole  raised  from 
the  floor  on  which  it  stande.  It  has  two  small  openings  in 
one  side,  one  on  the  level  of  the  fire-bars  for  draught,  and 
the  other  above  for  aappljriag  ftiel ;  and  on  the  opposite 
side  the  prodaots  of  oomBnstion  an  carried  away  by  a  floe- 
pipe  passing  into  a  ohimney.  In  a  more  complex  form  the 
hMght  of  the  case  or  body  is  iaczeased,  and  a  aeries  of  hori- 
■ODtal  flnes  or  spaces  are  flirmed  inside,  through  which  the 
heated  idr  and  smoke  pass,  thoa  extracting  more  thoroughly 
the  heat  before  it  enters  the  chimney,  and  giving  a  greatly 
increased  heating  snrfltoe.  Sneh  stoves  overdry  the  air  in 
rooms,  and,  when  they  are  externally  heated  to  a  high  de- 
gree, floating  particles  are  bomed  by  fklllng  on  their  8nr> 
nces,  whenoe  arises  the  disagreeable  stofiy  amell  almost 
inseparable  from  their  nse.  To  mitigate  this  evil  of  over- 
beating,  linings  of  tiles,  flrebrieka,  and  other  non-condact- 
ing  materials  are  with  great  advantage  introdaced  between 
the  heated  iron  and  the  air  of  the  apartment.  In  ventilat- 
ing Btovee  the  outside  casing  of  iron  is  entinly  protected 
from  the  direct  action  of  flre  by  a  lining  of  firebrick.  The 
inside  is  divided  into  several  spaces  or  fines,  and  air  drawn 
from  without  enters  by  a  aeparate  flue,and  passing  through 
these  spaces  is  heat«d  and  delivered  into  the  aputment  as 
a  warm  current.  In  another  class,  of  which  the  gill  stove 
is  the  type,  there  radiates  from  the  fire-case  a  range  of 
flanges  or  gills  a  few  inches  apart,  which  conduct  the  heat 
outwards  and  enormotisly  extend  the  heating  sur&oe,  oonn- 
teiacting  at  the  same  time  the  tendency  to  overheating. 
Cooking  stoves  or  ranges  have  In  their  centre  a  fire  space  cov- 
ered above  with  a  removable  top-plate,  in  which  are  circular 
openings  whereby  the  cooking  vessels  can  be  brought  into 
direct  contact  with  the  fire.  At  both  sides  there  are  one  or 
more  compartments  which  form  ovens,  and  aroond  these 
the  heatfrom  the  flre ia  carried  byfloea;  or  atone  side  a 
water  boiler         be  placed,  althongh  nnerally  a  bigh- 

Sreosare  boiler  occupies  a  spaee  immediately  bwlnd  the 
re.  The  flues  which  pass  around  all  these  spaces,  and  that 
also  leading  directly  to  the  chimney,  are  controlled  by 
dampers,  so  that  the  heat  can  be  directed  along  any  desired 
eonxse. 

Both  as  a  beating  and  oooking  agent  ooal  gas  la  now  being 
largely  oaed,  and  many  forma  of  stoves  have  been  devised 
to  meet  its  peculiar  conditions  asagaseons  fUel.  Oas  atovee 
present  the  obvious  advantages  of  deanlinass,  oomparative 
freedom  from  smoke,  and  immediate  readiness  fbroae;  and 
the  flame  and  heat  are  nndsr  the  most  perfbct  oontroL  Gas 
la  used  in  open  flreplacee  as  well  aa  in  stoves,  a  most  efBeient 
open  heating  arrangement  being  that  devised  by  the  late 
sir  Chas.  W.  Siemena,  in  wbi<di  a  combined  flre  oi'  eharooal 
and  coal  gas  is  made.  Small  lamp  stoves  (br  baruing  min- 
eral oils  are  also  In  oss ;  but  they  share  the  seriena  disad- 
vantage of  certain  simple  gas  stoveSp  tnm  whfadi  the  whole 
produots  of  oMnbttstion  paas  Into  the  xowd  In  whleh  they 
are  placed. 

Flr^aeee  are  entirely  open  In  front;  they  radiate  heat 
Into  the  apartment;  and  flame,  smoke,  etc,  pass  direct  into 
the  chimney.  The  rapid  paasage  of  the  heated  air  into  the 
chimney  carries  away  a  large  proportlsn  of  the  heat,  and 
this  loss  ia  particularly  great  in  grates  made  entirely  of 
iron.  In  modem  grates  good  quality  the  sidea  and  back 
of  the  flre-basketareof  fire-brick,  which  retains  and  throws 
out  much  heat.  In  slowHX>mbnation  grates  the  fire-ba^et 
is  set  low  on  the  hearth,  and  air  ia  admitted  to  the  fuel  only 
through  the  fire-bars  in  frvnt.  The  back  of  the  grate  slopes 
in  towards  the  hearth,  where  the  fire  apace  ia  comparatively 
narrow.  By  means  of  a  door  sliding  down  over  the  tnnt 
from  the  upper  part  of  the  grate,  the  indraught  of  air  can 
be  modified  at  pleasure.  In  ventilating  flrepuoes  the  flre- 
basket  is  of  iron  lined  with  flre-briok,  and  in  the  space  be- 


tween the  back  of  the  grate  and  the  wall  flnes  are  fonned 
which  an  heated  from  the  fire.  Into  these  fines  air  fnm 
without  is  introduced,  which,  after  Iwing  there  wanned 
passes  into  the  apartment  at  suitable  openiiiga 

STOW,  John  (1525-1605),  historian  and  antiqaarr, 
was  the  bod  of  liomas  Stow,  a  Uulor,  and  was  bon 
in  London,  in  the  parish  of  St  Michael,  Comhill,  io 
1525.    His  parents  do  not  appear  to  have  been  neb, 
for  his  father's  whole  rent  for  his  house  and  garden 
was  only  6b.  6d.  [$1.58]  a  year,  and  Stow  himself  in 
his  youth  went  eveiy  morning  to  fetch  the  milk  for 
the  family  fiom  a  bun  bekme^ng  to  the  nunoeiy  of 
MiDories.   He  leaned  the  trade  of  his  &ther,  bat 
possibly  did  not  practioe  it  much  after  he  grew  ap  to 
manhood.    In  1549  he  '*kept  house"  near  the  weU 
within  Aldgate,  but  af^rwuds  he  removed  to  lAm 
Street  ward,  where  he  resided  till  his  death.    His  first 
publication  was  A  Summary  of  Etifflitdie  Chronicia 
in  1561,  which  was  frequency  repnnted,  with  digbt 
variations,  during  his  lifetime.   Of  the  first  edition  a 
copy  was  said  to  have  been  at  one  time  in  the  Grenvilk 
library.    In  the  British  Museum  there  are  at  present 
oopies  of  the  editions  of  1567^  1573^  1587,  1590,  1598, 
and  1604.    Stow  having  in  his  dedication  of  1567  re- 
ferred to  the  rival  pubncation  of  Richard  Oraflon  in 
contemptuous  terms,  the  dispute  between  them  became 
extremely  embittered.    Stow's  antiquarian  tastes 
lm>aght  nim  under  eoderiastiotl  suspicion  as  a  person 
'  ^  with  many  dan^rons  and  superstitious  books  in  Us 
possession,'  and  in  1568  Grindal,  bishop  of  LondoD, 
caused  his  study  to  be  aeardied.   An  inventory  was 
taken  of  certain  booka  he  posseased  "in  defence  of 
Papistry,"  but  he  was  apparently  able  to  satisfy  his 
interrogators  of  the  sounanees  of  his  ProtestanUsm. 
A  second  attempt  to  incriminate  him  in  1570  was 
also  without  result    In  1580^  Stow  published  bis 
Annales,  or  a  Gtnerale  Chrtmide  of  England  Jrom 
Brute  until  the  present  yeare  of  Christ  1 580   it  was 
reprinted  in  1592,  1601,  and  1605,  the  Isst  being  con- 
tinued to  the  26tn  March,  1605,  or  within  ten  days  of 
bis  death ;  editions ' '  amended '  by  Howes  appeared  in 
1615  and  1631.   The  work  by  which  Stow  ia  beat 
known  is  fais  Suroey  of  Jjondon,  pnUuhed  in  15^ 
not  only  interesting  from  the  quaint  rimplitnty  of  its 
style  and  its  amusing  descriptioiui  and  anecdotes,  bat 
Of  unique  value  Irom  its  minute  account  of  the  build- 
ings, social  condition,  and  customs  of  London  in  the 
time  of  Elizabeth.    A  second  edition  appeared  in  his 
lifetime  in  1603,  a  third  with  additions  by  Anthony 
Munday  in  1618,  a  fourth  by  Munday  and  Dyson  in 
1633,  a  fifth  with  interpolated  amendments  by  Stryne 
in  17^,  and  a  sixth  by  the  same  editor  in  1754.  Tne 
edition  of  1598  was  reprinted,  edited  by  W.  J.  Thorns, 
in  1842,  in  1846,  and  with  illustrations  in  ]876l 
Through  the  patronage  of  Archbishop  Pkrker  Stow 
was  enabled  to  print  the  Fhrta  Sittoriarum  of  Mat- 
thew  of  Westmmster  in  Ifi^  the  Chronide  of  Mat- 
thew Ftaw  in  1571,  and  the  mitoria  Brtmn  of  Thomas 
Waisingham  in  1574.   At  the  request  of  Paiker  he 
had  himself  compiled  a  "farre  larger  Tolume,"  but 
inrcumBtanoes  were  unfavorable  to  its  pubUoation  and 
the  manuscnDt  b  now  lost   Additions  to  the  pre- 
viously publisned  works  of  Chancer  were  twice  made 
through  Stow's  "own  punful  labours"  in  editions  of 
1 561  and  1597.    A  number  of  Stow's  manuscripts  are 
in  the  Harleian  collection  in  the  British  Museum. 
Some  are  in  the  Lambeth  Library  (No.  306) :  and  from 
the  volume  which  includes  tbem  were  published  by 
the  Camden  Society,  edited  by  Jamee  Gairdner,  fkne 
fyUenth-Centwy  Chronidet^  with  Mstorical  Memo- 
randa iv  Jb&n  Stow  the  AnHquary,  and  CaiUem- 
portny  NoUm  q/*  Ocearrencet  written  hf/  Atm  (1880). 
Stow's  literary  bbcns  did  not  prove  vei^  remunerative, 
but  he  aooepted  poverty  in  a  cheerful  spirit  Ben 
Jonson  relates  that  once  when  walking  with  him  Stow 
joculariy  asked  two  mendicant  orippies  "what  they 
would  have  to  take  him  to  tiieir  aider."  This  &vor 
he,  however,  obtained  from  King  James,  who  in 


Digitized  by 


Google 


8T0WELL-STHAB0. 


609 


Uuch,  1604,  anthoziied  liim  wad  his  deputies  to  oolleot 
^^uiumgst  our  kiTing  mbjeotB  their  voluntary  oontri- 
bntioiUMid  kin^gratoitiee,"  and  himaelf  began  "the 
laigeme  for  the  example  of  others."  If  the  royal 
appeal  was  sooceesfiil  Stow  did  not  live  long  to  eiyoy 
we  inoreaaed  comfort  resalting  from  it,  as  he  died  on 
the  6th  April  following.  He  was  buried  in  the  charch 
of  St.  Andrew  Undetsfaaft,  where  the  monument 
erected  by  his  widow,  exhibiting  «ternHN)tta  figure  of 
him,  stilt  remains. 

STOWEIX,  William  Scott,  Baron  (1745-1836), 
one  of  the  ablest  and  most  aooomplished  of  E<nglish 
judges,  aspeciidly  in  international  law,  was  bom  at 
Heworth,  a  village  about  fbnr  miles  from  Newcastle, 
on  17th  October,  1745.  His  father  was  a  "ooalfitter;* 
(or  tndesman  engaged  in  the  transport  of  coal) ;  his 
mother  was  the  daughter  of  a  small  tradesman,  Atkin- 
son by  name;  his  younger  brother  John  became  the 
famous  Lord  Ohancellor  £ldon  (g.v).  Scott  was  edu- 
cated at  the  Newcastle  grammar  school  under  the  able 
tuition  of  the  Rev.  Hujfh  Moises.  In  February,  1761 , 
he  gained  a  Dorham  scholarship  at  Corpus  Christi 
College,  Oxford,  and  was  immediately  admitted  as  a 
student  of  the  university.  In  1764  he  gnuluated  as 
baohelor  of  arts,  and  became  first  a  probationary  fel- 
low and  then — as  successor  to  William  (afterwards  the 
well-known  Sir  William)  Jones — a  tutor  of  University 
College.  In  1767  he  took  his  M.  A.  degree.  In  1772 
he  graduated  as  bachelor  of  dvil  law.  As  Camden 
reader  of  ancient  history  he  rivalled  the  reputation  of 
Blaointone  (1774).  Although  he  had  joined  the  Mid- 
dle Temple  in  1762  (June  24),  it  was  not  till  1776 
that  Scott  devoted  himself  to  a  systematic  stud^  of  law. 
In  1779  (June  23)  he  graduated  as  doctor  of  civil  law, 
and,  after  the  oustomaiy  "year  of  sileuce/'  com- 
menced pracdoe  in  the  ecclesiastical  courts.  His  pro- 
fessional success  was  ru>id.  In  1783  he  became  reg- 
istrar of  die  Court  of  Faculties,  and  in  1788  judge  of 
the  (Tonsistoiy  (Tourt  and  advooate-general,  in  that 
year  too  receiving  the  honor  of  kntgnthood ;  and  in 
1798  he  was  made  judge  of  the  High  Court  of  Admi- 
ralty. ^  Sir  William  Soott  twice  contested  the  repre- 
sentation of  Oxford  univeraity, — in  1780  without 
success,  but  successfully  in  1801.  He  also  sat  for 
Downton  in  1790.  Upon  the  coronation  of  Oeorge 
rV*.  (1821)  he  was  raised  to  the  peerage  as  Baron 
StowelL  After  a  life  of  lUstangnished  judicial  service 
Lord  Stowell  retired  from  the  bench, — fh>m  the  Cod-' 
si  story  Court  in  August,  1821,  and  from  the  High 
Court  of  Admiralty  in  I)ecember,  1827.  His  mental 
faculties  became  gradually  feebler  in  his  old  age,  and 
he  died  on  January  28,  1836.  Lord  Stowell  was  twice 
married, — on  April  7,  1781,  to  Anna  Maria,  eldest 
daughter  and  heiress  of  John  Bagnall  of  Early  Conrt, 
Berks,  and  on  April  10,  1813,  to  the  dowager  march- 
ioness of  Sligo.  By  his  first  marriage  he  had  four 
children,  of  whom  two  (a  son  and  a  daughter)  died  in 
infancy,  a  third  (a  sqn)  died  unmarried  m  middle  life, 
while  the  eldest  (a  daughter)  was  twice  married  and 
survived  her  fother. 

Lord  Stowell's  jadgments  are  models  alike  of  literary 
ezeeotioQ  and  of  jadi<^  reasoDing.  Hla  style  is  ohaate  yet 
not  inornate,  nervons  withoat  dbmptness,  and  perfectly 
adjusted  in  every  instanee  to  the  Booject  witii  whidi  he 
de»l8.  His  decisions  in  Che  cases  of  Dalrymple  «.  Dalrymple 
(Dr.  Dodson'B  Retort)  and  Evans  o.  Evans  (1  Hagg.,  36) — 
from  their  oombioed  force  and  grace,  from  the  steadioees 
with  which  every  collateral  ianie  fs  set  aside,  tnm  their 
mbtle  insight  into  hnman  motives,  and  tttm  tiie  U^t 
whieh  tb«r  cast  on  the  philosophy  and  dark  history  of 
marriage  bw — deserve  and  will  repay  attfrntive  perusal. 
Jjord  Stowell  composed  vrlth  gre&t  care,  and  some  of  the 
M9S.  which  he  revised  for  Bm^ari  and  FhilUmore's  Reporta 
were  as  fttU  of  interiineaUona  as  a  hill  of  the  Lower  Hoase 
corrected  by  the  Linds.  StowMl^  mind  was  jndlcial  raOier 
than  fbrensic, — reasoning,  not  as  for  a  dialectic  victory  nor 
so  as  to  ooDvinee  the  parties  on  whose  suit  he  was  deciding, 
■>at  only  with  sufficient  clearness,  fuhiesB,  and  fbroe  to 
jttsttff  the  dedsion  at  whfdh  he  had  arrived. 

He  ehlef  doctrines  of  international  law  with  the  aaset- 
Tot,  ZZII.— U» 


tlon  and  illustration  of  which  the  name  of  Lord  Stowell  is 
identifled  are  these :  The  perfect  equality  and  entire  inde- 
pendence of  all  states  (Le  Loais,  2  Dod.,  243)— a  logical 
dednction  fh>m  the  Aastinian  philosophy  and  still  one  of 
the  ftindamental  principles  of  English  jurispradenoe;  that 
the  elementary  rules  of  international  law  bind  even  semi- 
barbazous  statw  (Hurtige  Hans,  2  Bob.,  335) ;  that  blockade 
to  be  binding  must  be  effectual  (The  "  Betsey,"  1  Bob.,  93) ; 
that  there  cannot  be  a  legal  where  there  is  no  actual  block- 
ade ;  and  that  conliabuid  of  war  is  to  be  determined  by 
"  probable  destination  "  (The  "  Jonge  Hargaretha,"  1  Bob., 
189).  In  the  &moas  Swedish  convoy  case  (The  "  Haria,"  1 
Bob.,  350;  see  too  The  "fiocovery,"  6  C.  Bob.,  348-9)  Lord 
Stowell,  in  deflance  of  the  complaints  of  those  greedy 
merchants  who,  as  Pafendor^  himself  by  ehoioe  a  Swedish 
civilian,  tells  us,  oared  not  how  things  went  inovided  titey 
conld  but  satisfy  thtAr  thirst  of  gain,  ssserted  that "  a  prise 
court  is  a  court  not  merely  of  the  conntryin  which  it  sits 
but  of  the  law  of  nations."  "  The  seat  of  Judicial  antbori^," 
he  added,  in  words  which  have  become  daasic,  "is  indeed 
locally  here,  in  the  belligeruit  country,  but  the  law  Itself 
has  no  locality." 

The  Jadgments  of  Lord  Stowell  were,  almost  withoat 
exception,  confirmed  on  i^peiU,  are  to  this  day  the  intema- 
tioau  law  of  England,  and  have  heoome  presumptive 
thoogh  not  coadunve  evidence  of  the  international  law  of 
America.  "  I  have  taken  care,"  wrote  Justice  Story,  "  that 
they  shall  form  the  'basis  of  the  maritime  law  of  the 
nnited  States,  and  I  have  no  hesitation  in  saying  that 
they  oo^t  to  do  so  in  that  of  every  civilised  country  in  the 
worid." 

See  Tdwnsend,  Ltva  <^  IMve  BmiHaU  Judga,yol.  U.;  Quarterly 
Beview,  vol.  Ixxv.:  W.  £.  Surtees.  iSMM  LonU  BUnoOl  and  JBdon  ; 
^ng^An^Aspirat  qf  IntenielkmiU  Lom:  SeeltUmi,  by  Dodsoa 

STRABISMUS.  See  OPffTHALUOLoaT,  vol  zvil 
p.  807. 

STRABO.  the  famous  geographer  and  historian, 
was  born  at  Amasea  in  Pontus,  a  ctt^  which  had  been 
Heltenized  to  a  great  extent.  Of  his  father's  &mily 
we  know  nothing ;  bnt  several  of  his  mother's  rela- 
tions, who  were  probably  Greeks,  had  held  important 
posts  nnder  Mithradates  Euergetes  and  his  famous  son 
Mithradates  Eupator.  Borylaus,  a  distinguished  gen- 
eral of  Mithradates  Euergetes,  was  t^e  great  grand- 
father of  Strabo's  mother.  Alter  the  murder  of  that 
king,  Dorylaus,  who  at  that  time  was  collecting  mer- 
cenaries in  Crete,  where  he  had  obtained  Uie  oommand 
in  a  suooessfid  war  of  the  Cnosaians  agunst  Gbrbn, 
setded  at  Cnossns.  By  Sterope,  a  Macedonian,  be  had 
a  daughter  and  two  sods, — ^Li^tas  and  S^tarchns. 
Dorylaus  had  a  brother  Philetsams,  whose  son  Dory- 
laus was  brought  up  with  Mithradates  Eupator.  This 
king,  at  the  instance  of  his  friend  invited  back  to 
Pootus  the  family  of  Dorylaus,  who  was  himself  now 
dead,  as  was  also  his  son  Lagetas.  Strabo  saw  Strat- 
archns  in  extieme  old  age.  The  daughter  of  Lagetas 
was  the  mother  of  Strabo's  mother.  Moaphemes,  an 
uncle  of  Strabo's  mother,  probably  on  the  father's 
side,  was  governor  of  Colchis  under  Mithradates  Eupa- 
tor. His  mother's  fiU;her  must  have  held  an  impor- 
tant position,  for,  seeing  the  impending  downfall  of 
the  king,  and  also  in  anger  against  him  for  having  put 
to  death  his  kinsmen  Tibius  and  Theophilus,  he  handed 
over  fifteen  forts  to  Lucullos.  In  spite  of  thja,  with 
the  miu  of  the  king  the  fortunes  of  the  family  fell 
since  Pompey  refnsw  to  ratify  the  rewards  promised 
by  Lncullus. 

Xf/e.— Though  the  exact  date  of  Strabo's  birth  is 
unknown,  a  dose  approximation  is  possible.  Clinton 

S laces  it  not  later  than  54  B.c.  The  most  probable 
ate  lies  between  64  and  62,  rinoe  he  speaks  of  certain 
events  occurring  at  the  former  as  "  a  little  before  my 
time,"  whilst  he  describes  an  ooeurrence  in  the  latter 
year  as  "in  my  own  time,"  phrases  which  he  uses 
elsewhere  with  great  exactness  in  speaking  of  persons 
and  events.  He  reoeived  a  good  educaUon  in  the 
(>reek  poets,  espedaOy  Homer ;  he  studied  at  Nysa 
under  the  grammarian  Aristodemos,  nnder  Tyrannio 
the  grammarian  at  Rome,  nnder  the  philosopher 
Xenarchna  either  at  Rome  or  Alexandria,  and  he  had 
studied  Aristotle  along  with  Boethus  (poaubly  at 
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Rome  under  Tyraonio,  who  had  aeoess  to  the  Aris- 
toteliaa  writings  in  Sulla's  Ubraiy).  It  is  to  be  noted 
that  from  none  of  those  teachers  was  he  likely  to  learn 
mathematics  or  astronomy.  He  was  at  Connth  in  29 
B.O.,  where  he  sawOctavianon  his  return  from  Egypt 
to  celebrate  his  triumph  for  Actium.  He  was  in  Egypt 
in  24  B.C.,  and  took  the  opportunityof  asoeDding  the 
Nile  in  company  with  the  prefect  iBIius  Gallus.  He 
was  al  Rome  after  14  A.D.,  for  he  describee  (v.  236) 
as  an  eyewitness  the  place  where  the  body  of  Augustus 
was  burnt  in  the  Campus.  He  was  still  writing  in  21 
A.D.  The  dat«  of  his  death  is  unknown.  Strabo's 
statement  that  he  saw  P.  Serrilius  Isauricus  has 
caused  some  difficulty.  This  Serrilius  died  at  Rome  in 
44  B.G.  at  an  advanced  age.  Some  suppose  that  Strabo 
confused  him  with  P.  Serviliua  Casoa,  also  called 
Isaorioos,  or  some  other  dibUngaished  Roman  whom 
he  had  seen  in  Asia,  but  by  hts  words  he  cleariy  means 
the  conqueror  of  the  Isauriana.  This  difficaJty  only 
arises  from  an  entirely  unwarranted  assumption  that 
Strabo  was  on  his  way  to  Rome  for  the  first  time  in 
29  B.  0.  We  have  seen  Uiat  he  stndied  under  T^nnio 
in  that  city ;  if  he  did  so  after  29  B.O.  Tyrannic  must 
have  been  very  old,  which  Stmbo  would  probably  have 
mentioned,  as  he  does  in  the  case  of  Aristodemus. 
Although  he  had  seen  a  oomparatirely  small  portion 
of  the  regions  which  he  describes,  he  had  trav^ed 
much,  as  he  states  himself:  "Westward  I  have 
jonmeved  to  the  parts  of  Etruria  opposite  Sardinia ; 
towards  the  south  from  the  Euxine  to  the  borders  of 
Ethiopia;  and  perhaps  not  one  of  those  who  have 
written  geograpnies  has  visited  more  plaoee  than  I 
have  between  those  limits.  For  those  who  have  gone 
farther  west  have  not  gone  so  far  eastwud,  ana  the 
case  is  the  same  with  the  regions  between  the  northern 
and  southern  limits."  The  fulness  of  his  desoription 
in  oertain  plaoes,  oonlnsted  mik  the  nMsneness  wd 
inaoeanK^  in  others,  seems  to  indicate  that  in  the 
former  oases  he  had  actually  visited  (he  jdaoes,  bat 
that  he  is  dependent  on  seoond-hand  iofiwrnation  for 
the  latter.  He  tells  us  that  he  had  seen  Egypt  as  flu* 
souUi  as  Syene  and  Philee,  Comana  in  C^>jMdocu^ 
Ephesus,  Mylasa,  Nysa  and  Hierapolis  in  Phrygia, 
Gyarus,  and  Populonia.  Of  Greece  proper  he  saw 
but  little ;  he  visited  Corinth,  Athens,  Megwra,  and 

E laces  in  their  vidoitv,  and  perhaps  Argos,  althoujfh 
e^  was  not  aware  that  the  ruins  of  Myoenss  still 
existed  ;  he  had  seen  Cyrene  from  the  sea,  probably 
on  his  voyage  from  PateoU  to  Alexandria.  He  re- 
mained at  the  latter  plaoe  a  long  time,  probably 
amassing  materials,  and  studying  astronomy  and 
mathematios.  For  nowhere  coold  he  have  nad  a 
better  means  of  oonsnlting  the  works  of  historians, 
seo^phers,  and  artronomers,  such  as  Eratosthenes, 
Poudonius,  Hipparohus.  and  A^Uodoma.  When 
and  where  he  went  from  BsTpt  we  know  not  It  has 
been  commonly  assumed  tnvt  he  returned  home  to 
Amasea.  For  this  there  are  no  grounds.  Probabilities 
are  in  favor  of  his  having  returned  to  Rome,  where 
he  undoubtedly  resided  in  his  old  age.  The  plaoe  of 
his  death  is  unknown ;  but,  uoce  we  find  him  at 
Rome  in  what  must  in  the  ooorse  of  nature  have  been 
the  closing  years  of  his  life,  it  is  not  unreasonable  to 
suppose  that  there  he  died.  Various  passages  in  his 
irorb  indicate  that  he  held  by  the  Stoic  rule. 

Works.— earliest  writings  were  two  (not  one,  as 
sommcnlv  stated)  historical  ima  now  lost,  which  he 
himself  desraibes  (xl  515)  as  his  Hutorieal  Memoin 
and  his  Continuatitm  of  nlyhtiu.  There  can  be  no 
doubt  but  that  these  wne  two  distinct  works ;  fur  he 
speaks  (ii.  70)  of  having  treated  of  the  exploits  of 
Alexander  in  his  Memom,  a  topic  which  oonld  not 
have  found  a  plaoe  in  a  work  which  be^n  where  that 
of  Polybius  ended  (146  b.o.)  Aooording  to  Suidas, 
the  continuation  of  Polybius  was  in  forty-three  books. 
Plutarch,  who  oaUs  him  '*the  Philosopher."  quotes 
Strabo's  Memoin  {LwL  28},  and  dtes  him  as  an 
historian  {SviSa^  26.) '  Josepnos,  who  constantly  colls 


him  "the  Cai^padocian,"  often  quotes  from  him,  bat 
does  not  mention  the  title  of  the  work. 

The  Oeopraphy  is  the  most  important  woric  on  thkt 
sdenoe  which  antiquity  has  left  us.  It  was,  as  far  u 
we  know,  the  first  attempt  to  collect  all  the  geographi* 
cal  knowledge  at  the  time  attainable,  and  to  compose 
a  general  treatise  on  geoni^ihy.  It  must  not  be  le- 
ntfded  as  nothing  more  than  a  new  edition  of  Eratos- 
thenes. In  general  outline  it  fdlows  necessarily  tbe 
work  of  the  last-named  geographer,  who  had  first  laid 
down  a  scientific  basis  for  geography  on  which 
successors  could  not  help  buUding.  Strabo  made  ood- 
siderable  alterations,  but  not  aTways  for  the  better. 
The  three  books  of  the  older  work  formed  a  strictly 
technical  geographical  treatise.  Its  small  size  pre- 
vented it  from  containing  any  such  general  descriptioD 
of  separate  countries  as  Strabo  lightly  concaved  to 
fall  within  the  scope  of  the  geographer.  "  Stnbo 
indeed  appears  to  be  the  first  who  oonoraved  a  com- 

Slete  geographical  treatise  as  comprising  the  fonr 
ivisions  of  mathematical,  phyucaJ,  political,  and 
historical  geography,  and  he  endeavored,  however 
imperfectly,  to  keep  all  these  objects  in  view." 
Moreover,  the  inddental  historical  notice^  which 
are  often  of  great  value  and  interest,  are  oil  his  own. 
These  digressnotts  at  times  interrupt  the  «ymmetiy 
of  his  plan ;  but  Strabo  had  aU  the  Greek  love  of 
legendary  lore,  and  he  discusses  questions  relating  to 
the  joumeyings  of  Heracles  as  earnestly  as  if  they 
were  events  within  recent  histoiy.    He  regardea 
Homer  as  the  sooroe  of  all  wisdom  and  knowledge, 
and  consequently  aooepted  the  Homeric  geo^phy 
in  its  entirety,  as  needing  only  proper  explanation  for 
the  removal  of  idl  difficulties.   On  the  other  hand, 
he  treats  the  wo^  of  Herodotus  with  andeaerved 
contempt,  and  classes  him  with  Ctesias  and  other 
"  marrd-mongers  "  ;  and  yOt  in  some  respo;^  Hero- 
dotus had  better  information— for  instance,  in  r^aid 
to  the  Caspian — than  that  possessed  by  Strabo  himself. 
Again,  Strabo  may  be  censured  for  discarding  the 
statements  of  I^theas  respecting  the  west  and  north 
of  Europe,  accepted  as  they  had  been  by  Eistosthuiea. 
But  in  this  he  relied  on  Polybius,  wnom  be  might 
Justly  consider  as  having  from  his  poution  at  Rome  ftr 
better  means  of  gaining  acourate  information  about 
those  regions.   A  critiwl  sagacity  far  stronger  than 
that  of  Strabo  might  well  have  erred  at  a  time  when 
the  data  for  formbg  accurate  judgments  on  such 
questions  were  so  meagre  and  chaotic.  It  must  be  ad- 
mitted that  the  statements  of  Pytheas  did  not  oooord 
with  the  Uieory  of  Strabo  just  m  those  very  points 
whwe  he  was  at  Tariance  with  Eratasthene&  He 
diowed  fi^irise  an  unwarranted  i^pladnn  in  referone 
to  the  island  of  Ceme  on  the  west  coast  of  Africa, 
which  without  doubt  the  Carthagvu*ns  had  long  used 
as  an  emporium.   Strabo  has  been  censored  for  not 
making  a  greater  use  of  Roman  aut^oritjes.  Although 
the  Roman  arms  had  opened  up  much  of  the  north 
and  west,  he  follows  the  Greek  writers  almost  exdo- 
sively  in  his  destmption  of  Spain,  Ganl,  Britain,  Qer- 
mony,  and  even  Italy.   For  although  he  refers  to 
Csssar's  Commmtaria  once  by  name,  and  has  evi- 
dently made  use  of  them  in  other  passages,  he  bnt  in- 
perfecUy  avuled  himself  of  that  woik.    He  deagned 
his  geography  as  a  sequel  to  his  historical  writings,  and 
it  had  as  it  were  grown  oat  of  his  historical  maiiBnida. 
Sudimataials  were  diefly  Greek.  We  eaimot  wonder 
if  a  man  who  at  on  odTUoed  a^  has  oommenced  a 
new  work  utilises  his  old  material,  and  has  not  the 
energy  to  undertake  fresh  researches.     Again,  if 
Strabo  amaned  his  material  in  the  lilnrary  of  Alexan- 
dria, Greek  anthorities  would  naturaUr  furnish  the 
great  bulk  of  his  collections.   This  involTes  the  ques- 
tions— ^Whm  and  where  did  he  compose  tbe  work? 
He  began  it  probably  later  than  9  B.a    For  he  says 
that,  just  as  Alexander  had  opened  up  knowledge  of 
the  Kut,  so  the  Roman  arms  nad  now  opened  vp  tie 
geography  of  the  West  as  ,fsi  as  the  ESbb  This 
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DrasuB  accomplished  in  9  B.C.  Sb«bo  was  stiU  en- 
nged  on  the  or  certun  parts  it,  in  10  A.D., 
m  he  mentions  in  the  fourth  bw^  the  ooiupiert  of  the 
Taoriscn  as  having  taken  plaoe  thirty-three  TOars  he- 
fore;  he  also  spMks,  in  the  nxth  book,  of  German- 
ij|u8,  who  died  in  20  A.D.,  as  still  alive,  and  in  the 
serenteenUi  book  he  speaks  of  the  death  of  Jnba  II. 
(21  A.]>. )  as  a  reoent  event  As  it  Is  not  probable  that 
he  wrote  for  the  first  time  all  of  his  work  except  the 
first  three  books  between  19  and  21  A.D.,  we  must  not 
make  nae  of  these  passages  as  data  for  determining  the 
cUte  of  oompositioQ  of  the  whole  work,  or  even  or  par- 
tioalar  boolu,  but  rather  ought  we  to  regard  them  as 
iDMrtioQS.  Strabo,  as  already  pointea  out,  was  at 
Rome,  after  the  death  of  Augustus  (14  A.D.) ;  in  book 
vii.  290  and  in  book  ziiL  609  he  uses  the  terms  "here" 
sod  "hither"  in  reference  to  Rome.  It  may  be 
inferred  from  these  passages  that  Steabo  oertainly 
revised,  if  he  did  not  write,  the  ratire  work  at  Rome. 
If  he  returned  to  Rome  after  a  long  sojourn  in  Alex- 
andria, this  ezpluns  the  defectiveness  of  his  infonna- 
UoD  about  the  oonntries  to  the  east  of  hia  native  land, 
and  renders  it  possible  for  him  to  have  made  use  of 
the  chorography  of  Agrippa,  and  to  have  obtained  the 
few  incidents  irom  Roman  sources  which  here  and 
there  appear  in  his  work. 

He  designed  the  woik  for  the  statesman  rather  than 
for  the  student.  He  therefore  endeavors  to  give  a 
general  sketch  of  the  character,  phyucal  peculiarities, 
and  natural  productions  of  each  ooanti^,  and  conse- 
quently gives  us  much  valual;4e  information  respecting 
etluKw^i  trade,  and  metallurgy.  It  was  almost 
neoessazy  diat  in  suoh  an,  attempt  he  ahonld  sdeot 
what  he  thought  most  important  for  description,  and 
at  times  omit  what  we  deem  of  more  importwoe. 
With  respect  to  physical  geography,  his  work  is  a  great 
advance  on  all  preceding  onea  Judged  modem 
standards,  hia  description  of  the  direction  of  rivers  and 
moimtain-chains  seems  defective^  but  allowance  must 
be  made  for  difficulties  in  procunng  information,  and 
for  want  of  accurate  instruments.  In  respect  of  math- 
ematical geography^  hb  want  of  high  sdenUfic  training 
was  of  no  great  hindrance.  He  nad  before  him  the 
results  of  Eratosthenes,  Hipparohus,  uid  Poadonius. 
The  chief  conclusions  of  astronomers  concerning  the 
spherioal  figure  and  dimennons  of  the  earth,  its  rela- 
tion to  the  neavenly  bodies,  and  the  great  <»rcles  of 
the  ^obe— the  equator,  the  ediptio,  and  the  tropica— 
were  considered  as  well  established.  He  sooeptea  also 
the  diviuon  into  five  zones ;  he  quotes  approvingly  the 
aasertioQ  of  Hipparchns  that  it  was  imposnble  to 
make  real  advances  in  geography  without  astronom- 
ioal  observations  for  detenmning  laUtudes  and  longi- 
tndes. 

The  work  oonslsts  of  seTentesn  books,  of  which  the 
■eveath  is  imperfect.   The  first  two  books  form  a  general 
introdactlon;  the  next  ten  deal  with  Europe,  the  four 
following  with  Aflla,  and  the  last  with  Africa.  The  flist 
two  hooka  are  meant  to  comprise  a  general  snrvey  of  the 
progress  of  jmogxa^v  ttwa  the  earilest  times  down  to  his 
own  day.   unmethooiea]  tboa^  they  are,  we  owe  to  these 
books  ■Imost  all  we  know  of  uie  geographical  i^BtemB  of 
his  predeoeasozs,  especially  that  of  ErsiostheneB.  Unfortn- 
Kkately  he  eontenta  himself  witA  di^olnted  triticism  of 
deUil  instead  of  |rivfng  us  an  orderly  statement  of  the  pre- 
TtooB  ^sterns.  Tlie  first  bo*^  begins  with  hia  claim  to 
fakve  geography  regarded  as  »  bimneh  of  philosophy,  and  he 
rapports  this  claim  by  enumerating  I^e  philosophen  who 
hftve  stodied  it,  beginning  ftom  Homer,  as  proofs  of  whose 
knowledge  be  addacee  hia  Boquaintasoe  with  the  Ocean, 
tM  Ethiopians,  and  the  Seythius.  This  disooasioa  of 
Homer's  geography  takes  np  more  than  half  the  book. 
Passing  over  the  early  geogrsphera,  not  even  mentioning 
HerodotDs,  he  oensnres  Er^nsthenea  for  nsing  anreliable 
authorities,  and  for  easting  doubts  on  the  voyages  of  Jason 
aad  other  early  navtgatoTs.  He  next  oritleiMB  the  physi- 
cal views  of  ErntoetheQes  oonoeming  the  changes  in  the 
earth's  snrfiwe,  and  especially  the  hypothesis,  adopted  from 
Stimto,  that  by  sudden  dlsmptiona  of  land  the  Eoxine  and 
Sfodltenanean  had  beeome  united  to  the  ocean,  and  had 
nmk  to  their  pxflssnt  level,  whidi  theory  they  sappovted  by 


Jointing  to  sea-shells  at  places  high  above  the  aea.  This 
Dotrine  Strabo  rightly  r^eoted,  and  referred  anch  phe- 
nomena to  those  changes  which  with  conatant  operation 
produce  aubsldenoee  and  elevations  of  the  land ;  and  he 
qaotcfl  many  tastuioes  of  places  engulfed  by  earthi^aakesr 
Uie  disappearance  of  some  islands,  and  the  appearing  of 
others.  Hence  he  thinks  it  possible  that  even  Sicily  has 
been  thrown  up  by  the  iiree  of  Etna.  Sir  C.  Lyell  enlogtzes 
Strabo's  geological  speoolations  for  a  sonndness  of  view  very 
nnnsnal  on  such  snUects  amongst  the  anotonts.  Examining 
the  second  book  of  &atOBth«iei,  he  discusses  the  length  and 
breadth  of  the  Inhabited  world,  and  Its  division  into  three 
continents.  He  b'ames  Eratostbeaes  for  believing  Pytheas 
and  denies  the  existence  of  Thule,  conseqoently  rejecting 
the  latitude  assigned  to  it  by  Eratosthenes,  who  had  taken 
it  as  the  northernmost  limitof  the  inhabited  world.  Strabo 
holds  leme  (Ireland),  which  lies  north  of  Britain,  to  be  the 
Ihdthest  land  in  that  direction,  and  brings  the  northern  limit 
mnoh  farther  south.  As  he  adopts  Eratosthenes's  southern 
limit,— that  through  the  Cinnamon  Begion  and  Taprobane 
(Ceylon), — it  follows  that  in  his  view  Eratosthenes  had 
mode  the  inhabited  world  too  broad.  As  the  Qreeks  as. 
samed  that  the  world  was  twice  as  long  as  it  was  broad, 
Eratosthenes  accordingly  hod  mode  it  too  long  likewise ; 
but,  though  Strabo  ahortens  it  on  the  west,  there  Is  no  ma- 
terial differenoe  between  him  and  Eratosthenes.  In  this 
oonnection  he  gives  his  remarkable  speonlation  that  aa  the 
inhabited  world  was  only  one-third  of  the  globe's  circum- 
ference, there  might  be  two  or  more  inhabited  worlds  be- 
sides. In  the  second  book  he  discusses  the  changes  intro- 
duced by  Eratosthenes,  and  rightly  defends  him  from  the 
attacks  of  Hipparchus.  He  adopts  for  Asia  the  map  of  Era- 
tosthenes aa  a  whole,  for  little  additional  knowledge  had 
been  gained  in  the  Interval.  He  even  still  regards  the  Cas- 
pian as  opening  Into  the  Northern  Ocean,  as  stated  by  Pa- 
trooles.  An  the  general  oatllne  of  Africa  be  makes  no  change, 
but  he  tweets  &e  statement  of  Eratosthenes  aiwut  Ceme. 
It  is  with  reject  to  western  and  northern  Europe  that 
Strabo  had  knowledge  denied  to  Eratosthenes.  Soman 
oonqnesthad  opened  np  many  places  and  peoples.,  yet  hia 
general  m^>  of  Barope  is  Inferior  to  that  of  hia  predecessor. 
Aiter  dlsooaslngthe  "seals "  of  Eratosthenes,  he  considers 
the  views  ofniddontns  and  Polybius,  and  recounts 
the  voyages  of  Endoxos  of  Qyalcna  Then  having  dealt 
with  the  division  into  zones,  due  to  Parmenides,  be 
statea  his  own  views,  discnssing  briefly  the  mathe- 
matical geography;  the  earth  Is  spherical  and  placed  in 
the  osntoe  of  the  unlvrase;  he  assames  five  sones.  and 
the  air<des  on  the  aphere— the  equator,  the  ecliptic  or 
sodiac,  the  tropics,  and  the  arctic  circles;  he  assumes  the 
earth's  circumference  as  given  by  Eratosthenes,  252,000 
stades(^!W,800ge(vraphical  miles),  and  bis  division  of  the 
great  drde  into  sixtieth  parts ;  toe  habitable  world,  the 
geographer's  proper  province,  shaped  like  a  chlamys,  occn- 
pies  a  qiudrilateral  space  in  the  northern  hemisphere,  fill- 
ing littte  more  thui  one-third  of  the  north  temperate  sone ; 
its  maximum  length  is  7b,000  stades.  Its  breadth  less  than 
30.000  stades.  mttlst  correcting  the  error  by  which  his 
predecessras  placed  Massilla  and  Byzantium  in  the  same 
uUItode,  he  falls  into  an  equal  mistake  by  placing  the  former 
city  two  degrees  sosth,  instead  of  two  degrees  north  of 
Byzantinm.  As  Uasailia  is  his  cardinal  point  finr  massnr^ 
mests,  this  error  distorta  his  whole  map  of  the  Mediterra- 
nean and  western  Europe,  the  moatha  of  the  Rhine  and 
Danube  being  in  the  same  latitude.  He  next  gives  direc- 
tions for  making  a  plane  map  of  the  world,  as  a  globe  of 
safflcient  size,  like  that  of  Crates,  is  too  cnmbrons.  All 
lines  that  are  circles  on  a  globe  must  be  straight  lines  on 
the  map.  Before  deecribing  each  conntry  in  detail,  he 
gives  a  general  sketch  of  the  habitable  world  with  reference 
to  sess,  continents,  and  peoples,  and  explains  the  doctrine 
of  clinuite  and  of  the  ahadowa  projected  by  objects  in  con* 
seqnenoe  of  the  sun's  varying  position  with  respect  to  them. 
In  the  third  book,  starting  from  the  Straits,  he  begins  his 
desoripdoQ  with  Iberia,  which  he  likens  in  shape  to  a  bnll's 
hide.  His  chief  authorities  were  Artemldorus,  whom  he 
uses  for  the  ooasts  of  the  Mediterranean  and  ocean  fcener- 
ally,  Eratosthenes,  Posidonius,  Polybins,  Pherecyde^l^mos- 
thenee,  Asolepiades,  Hyrleanns,  and  Dicsarohns.  He  gives 
a  valuable  account  of  the  Boman  administrative  system, 
probably  gained  fh>m  bis  own  inquiries,  also  of  the  native 
tribes,  of  the  mines  and  methods  of  mining,  and  of  the  re- 
mains of  the  Oreek  and  Phcenician  settlements ;  he  de- 
scribes the  Balearic  Isles,  following  Artemidoms,  and  at  the 
end  of  the  book  mentions  the  Oassltertdes,  which  he  seems 
to  have  Identified  with  t^e  Sctlly  Isles,  probably  errone- 
onsly,  and  describee  their  inhabitants  sa  wearing  long  black 
garments,  and  walking  aboot  with  Img  wands  in  their 
hands,  looking  like  the  Furies  of  trags^.  ItiBTenarfcable 
tint  he  hss^o  miUon  of  the  proximity  of  the  Tin  Islands 
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to  Britain,  bat  treats  them  ia  connection  with  Spain.  The 
fourth  book  deals  with  Gaol  in  its  fonrfotd  division  under 
Aagostus,  givee  a  meagre  account  of  Britaio,  it«  trade  sod 
relations  with  B«me,  and  mentions  Ireland,  the  natives  of 
which  were  said  to  be  cannibals  and  to  hold  their  women 
in  common,  and  finally  treats  of  the  Alps.  His  anthoritiea 
were  Posidonius,  who  had  travelled  in  Oanl  and  Britain, 
Artemidorus,  Gphorus,  Timagenea,  Aristotle,  Polybins,  Asi- 
nins  PoUio,  and  Onsar.  For  Britain  Pvtheas,  as  quoted  by 
othets,  famished  some  important  details.  His  description 
of  Gallia  Narbonensifl  is  fuller  than  that  of  the  rest  of  Qaal. 
He  mentions  the  four  great  Soman  roads  converging  si 
L^ons,  probably  following  the  chorography  of  Agrippa. 
He  conceives  the  Pyrenees  as  running  north  and  south,  and 
parallel  to  the  Bhlne,  and  Britain  as  lying  north  of  Gaul, 
extending  from  the  Pyrenees  to  the  Nina's  months.  Of 
the  Alpine  region  he  gives  an  excellent  description.  He 
uadoubtedly  must  have  gatiiered  mach  infbrmation  for  this 
book  at  Rome.  The  fifth  and  sixth  books  contain  an  aooa- 
zate  description  of  Italyand  the  a^Jsoent  islands.  Besides 
hla  own  observation  he  ased  Eratosthenes,  Polybins,  Arte- 
midorus, E^horus,  f^bins  Pictor,  Calins,  Autiochus  of 
Syraonse  for  sonthem  Italy,  and  the  "  ehorographer,"  who 
was  certainly  a  Soman,  as  he  gave  his  distsncss  in  mites, 
and  who  probably  was  Agrlppa,  the  chief  oUectlon  to  such 
an  mthonhlp  being  the  wrong  assumption  that  Strabo  was 
not  in  Italy  after  24  B.C.,  whilst  Agrippa's  work  was  not 
pablished  until  after  his  death  12  B.o.  The  sixth  book  ends 
with  a  short  bnt  valuable  sketch  of  the  extent  and  condition 
of  the  Soman  empire,  "nie  seventh  oomprises  nortbern 
md  eastern  Eorope,  both  norUi  and  sontA  of  the  Dannbe, 
Illyrlcnm,  F&nnonia,  Dalmatia,  the  coast  of  Thrace  and  the 
Euxine,  and  Epiros.  The  part  which  dealt  with  Macedonia 
and  Thrace  i*  only  known  to  as  Amn  the  epitwnes.  W«  do 
not  know  his  authorities  for  the  German  tribes,  bnt  he 
probably  osed  Bonuu  materials.  For  the  other  aortiiem 
tribes  he  had  Posidonius,  whilst  for  the  region  south  of  the 
Danube  he  had  Aristotle's  lost  work  on  PoliHet,  Polybins, 
PoBldottiuB,Theopompns,  and  Ephoms.  The  eigikth.ninUi, 
and  tenth  books  contain  his  deaerlptlon  of  tha  malnlaml  of 
Qreeoe  and  the  islands,  which  he  treats  rather  as  an  anti- 

Juarian  than  a  geographer,  using  chiefly,  besides  Homer, 
.pollodoras,  Demetrius  of  Scepsis,  Ephoms,  and  Eudoxos- 
Personally  he  had  but  little  knowledge.  With  the  eleventh 
begins  Asia.  Divided  from  Europe  by  the  Don,  it  is  split 
np  into  two  large  masses  by  the  Tanrus.  Banning  irith 
the  region  bounded  by  the  Taums,  Caspian,  and  Euxine, 
he  next  describes  the  parts  east  of  the  CSaspian,  then  those 
south  of  the  Oauoasns,  Media,  and  Armenia.  His  anthori- 
ties  are  Artemidonu,  Eratosthenes,  Theophanea,  Herodotus, 
Apollodonis  of  Artemita,  Patrooles,  Metrodoms  of  Scepsis, 
Hjpeierates  of  Amisas,  Posidonios,  and  Aristobnlus.  In 
the  twelfth  he  describes  Asia  Minor,  baising  his  description 
on  oral  Information,  penonal  observation,  and  the  Gr«ek 
writers.  In  the  thirteenth  he  continues  with  Asia  Minor, 
devoting  mnch  space  to  the  Troad,  his  sonroee  being  Deme- 
trius, Menecrates,  and  the  Greek  mythogiaphers.  With  the 
fourteenth  he  ends  Asia  Minor  and  the  islands  lying  off  It, 
using,  in  addition  to  the  authorities  for  the  last,  Phere- 
crdes,  ThucydideA,  Anaximenes  of  Lampsacas,  Herodotus, 
Ephoms,  Artemidorus,  Eratosthenes,  and  Posidonius.  The 
flneenth  deals  with  India^nd  Persia,  giving  much  valuable 
information  f^om  Fktrocles,  Aristobulns,  N'earchus, the  his- 
torians of  the  campaigns  of  Alexander  and  Seleucns,  and 
with  reserve  from  Megasthenes,  Onesicritus,  I>eimaofans, 
and  ClItarchuB.  In  the  sixteenth  he  treats  of  As^rria, 
under  which  he  includes  Babylonia  and  Mesopotamia,  Syria, 
Fhoanlcla,  Palestine,  the  Pwsian  Gulf,  the  Bed  Sea  and 
the  coast  of  Ethiopia,  and  Arabia.  For  Asia  he  amd  the 
historians  of  Alexander,  Eratosthenes  and  Herodotus;  for 
Jadtea  and  Syria  probably  Posidonios,  himself  a  native  of 
Apamea;  fi>r  Arwia  andtho  coast  of  Libya  Eratosthenes 
and  Artemidorus,  the  latter  of  whom  followed  Agatbar- 
chides  of  Coidus.  Strabo  must  have  got  many  details 
aboat  Arabia  firom  ^lius  Gsllus  and  the  Stoic  Athenodorus. 
The  last  book  comprises  Egypt,  Etiiiopis,  and  the  north 
coast  of  Libya.  He  describes  tSgypb  tram  his  own  obaerva- 
tion,  having  gidned  much  infbrmation  at  Alexandria  in 
addition  to  that  of  Eudoxas,  Aristo,  Erattttthenes,  Polybins, 
and  Posidonius,  using  the  last  three  witii  the  addition  of 
Iphiorates  for  Libya,  and  for  Ethioida  Petronins,  Herodo- 
tai,and  Agatharebides.  Though  probablraeqaahitedwtth 
the  work  of  Juba,  he  did  not  make  mnim  use  of  It.  The 
book  conolndes  with  a  snmmary  of  the  provinces  of  the 
Roman  empire,  as  oiggDlmd  by  Aogaitns  Into  senatorial 
and  imperial. 

EDmoys.— Aldus.  Venice,  1516 ;  Hopper  and  Hetegbach,  Bsael, 
Xylander,  Basel,  1571 ;  Casanbon,  Oeneva,  ISST.  Parts,  1S20 
(Caaanbon  lovlsed  the  text);  Almeloveen,  Anutordam,  1707,  re- 
printed Cusnbon's  text;  nOooner,  Oxford,  U07,  reprinted  Alme- 


loveen's  text;  Slebenkees  and  TzBChacke,  Lelpslc.  ISll;  Konr, 
Paris,  1816--18.  the  flrat  really  critical  edition ;  Kramer,  BciUn, 
1844-» ;  C.  Uauer.  Paris,  ;  Melneke,  Lelpslc,  1877.  Tkims- 
Li.TiON8.— X.atfn ;  Onariai  uid  Gresoiio,  1471;  ZyUuder,  IftTL 
FreaA:  Koraj-  and  Letionno,  1806-19.  Oerman:  Groskard,  un 
(with  dissertation^.  Sattm:  AmbroaOU,  U88.  Dusertatiomi, 
BTC.->Bunbury,  Jaomt  Ctaognrnkf;  Hesron ;  Hassnmbller ;  Nlae, 
Hermet,  187S.  (w.  bl) 

STBADELLA,  Albssandro,  composer,  singer, 
and  performs  on  yarious  instruments,  was  one  of  the 
most  socmmplished  Italian  mosioiana  of  the  17th  cen- 
tury. The  ffenerally  sooepted  statement  that  he  was 
bom  at  Naples  about  1645  rests  upon  no  tmstworthy 
foundation  ;  and  the  few  biographical  notices  th»t  we 
possesB  savor  so  strongly  of  ronuooe  that  we  can  oob 
be  8ud  to  know  him  truly  through  his  works,  iriiutt  i 
show  eztraordinoqr  goiiiu,  and  have  eranued  a  hi^ljf 
benefldid  influence  npon  Italian  art  The  story  of  hn 
life  was  first  ciroumstantiall^namted  in  Bonnet-Bour- 
delot's  Histoire  de  la  Munque  etde  aes  Effets  (Paris, 
1715).  Aooording  to  this  aooount,  Stradella  not  only 
produced  some  suooesafid  operas  at  Venice,  bat  also 
attuned  so  great  a  reputation  by  the  beauty  of  hia 
voice  that  a  Venetian  nobleman  engaged  him  to  in- 
stmct  his  mistress,  Ortensia,  in  singing.  StndeUa, 
the  narrative  goes  on  to  say,  sham^nUy  betraved  his 
trust,  and  eloped  with  Ortenaia  to  Borne,  whitner  the 
outraged  Venetian  sent  two  paid  bravi  to  put  him  to 
death.  On  their  arrival  in  Rome  the  aaaaasras  learned 
that  Stradella  had  just  oomi^eted  a  new  oratorio,  over 
the  performance  or  whieh  fie  was' to  preside  on  the 
fbUowingt  day  at  8.  GKovanni  in  Latnana  TaUng 
advantage  of  Uiis  (nroamstano^  they  detormined  to 
kill  him  as  he  left  the  aboFBh ;  but  the  beauty  of  the 
mufflo  affected  them  bo  deeply  that  th^r  hearts  fMled 
them  at  the  orit^oal  mommt,  and,  coufeaeing  their 
treaoheiy,  they  entreated  the  oompoeet  to  insDre  hia 
safety  by  quitting  Rome  immediate.  Thereupon 
Sbradella  fled  with  Ortensia  to  Turin,  where,  notwith- 
standing  the  &vor  shown  to  him  Dy  the  regent  of 
Savoyj  he  was  attacked  one  night  by  another  band  <^ 
asBRssinB,  who,  headed  by  Ortensia's  father,  left  him 
on  tihe  ramparts  for  dead.  Through  the  connivance 
cf  the  French  ambassador  the  ruffianB  succeeded  in 
making  their  escape ;  and  in  the  meantime  Stradella, 
recovering  firom  his  wounds,  married  Ortensia,  hf 
ooDflent  m  the  regent,  and  removed  witii  her  to  Genoa. 
Here  he  believednimBelf  safe ;  but  a  year  later  he  and 
Ortenaa  mae  mordoed  in  their  house  by  a  third  pafty 
of  aaaassins  in  the  pay  of  the  implaoaUe  Venetian. 

Bonnet-Bonrdelot  gives  IffTD  as  th«  date  at  which  the 
assassination  actually  took  place;  bnt  the  oratorio  8m 
(Ttomnnt  Battitta,  assumed  to  be  that  which  saved  its 
author's  life,  is  dated  "  Soma,  1876";  and  a  cantata,  called 
Jt  BarAsggio,  ia  known  to  have  been  composed  by  Stradella 
for  the  marriaffo  of  Carlo  Spinola  and  Faola  Brignolo  in 
1881,  These  discrepancies  are  not,  however,  of  safBdent 
moment  to  justify  uie  n)}ection  of  Bonnet-Bourdetot^  ac- 
count, which  has  been  accepted  as  ftennine  by  Barney, 
Hawkins,  F6ti8,  and  many  oraer  careftil  writen,  ioeludiag 
tile  remarkably  aooniafee  and  aoMoteptions  Wanley.^  And 
it  must  be  remmnbered,  in  its  defenee,  that  Fletre  Bonrdelotk 
by  whom  the  materials  for  t^ie  IBHeirt  ds  la  Jftin^M  €t  dt 
»et  i^eto  were  originally  compiled,  vras  an  actual  cont«m- 
porary  of  Strad^la,  and  died  as  early  as  1685,  when  a  heat 
of  the  compoaex'i  fneods  must  stQl  oava  been  living,  and 
able  to  give  evidence  on  the  snl^eot  of  his  fote.  It  aanas 
therefore  only  reasonable  to  assume  that  the  main  fhcts  d 
the  narrative  are  correctly  given,  though  the  dates  toMj 
need  oonflrmation ;  irtille  for  the  embroidered  vetBloDa  of 
later  writers  the  anthoia  of  the  SSalotn  an  certainty  not 
responsible. 

The  finest  collection  of  Stradella's  works  extant  ia  that 
at  the  Biblioteoa  Palatina  at  Modena,  which  contains  148 
]ira3.,inclndingelevenopensandsixor»tori«.  AocdlecMon 
of  eonll  a  mes  sols  was  bequeathed  by  the  Omtarini  &mily 
to  the  libcaxy  of  St  Hark  at  Venice;  and  some  MSS.  are 
also  preserved  at  Naples  and  in  Paris.  SSght  madrigals, 
three  duets,  and  a  sonata  for  two  violins  and  bass  will  be 
found  among  the  Additional  II89.  at  the  British  Mnaeam, 
five  pieces  amoig        HarMan  IfflB.,  and  ^ht  cantatas 

1  See  No.  1272 Jn  (M.  Avf.  JTSS.  Ait.  JAu.  Wantey.  however, 
believed  Stradella  alona  to  have  been  mnrdsied  and  Uie  lady  to 
have  escaped. 
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and  a  motet  waong  thoee  in  the  library  at  Chriat  Cliarch, 
-Oxford.  Very  few  of  these  compositioiw  have  been  pab- 
-fwhed ;  bat  an  extremely  beaatinil  aria  tU  Meta,  entitled 
PiM  Simton,^  has  been  ffeqaently  printed  under  the  name 
of  Stradella,  and  popularly  accept^  an  the  air  wMoh  pro- 
dnoed  so  marvellous  an  effect  npon  the  saMflsins.  The  pieoe, 
however,  la  not  to  be  fonnd  In  8an  Otovannt  Battiwta;  and 
Its  style  so  little  resembles  that  of  Stradella's  other  works 
that  no  less  decisive  evidence  ttan  the  discovery  of  an  nn- 
donbted  autograph  could  justify  its  ascription  to  him.  On 
the  other  hand,  uo  more  extravagant  mistake  con  Id  be  made 
ihan  that  of  describing  it,  as  some  have  done,  as  a  forgery, 
perpetrated  either  by  Fdtis,  Roasini,  or  N'iedermeyer.  Not 
•ne  of  these  great  masidans  conld  have  written  It;  and  it 
tl  certainly  no  forgery,  but  a  genuine  work  of  the  17th 
century  or  Qie  opening  decade  of  the  16tb.  •  In  the  aheenoe 
of  trastworthy  documentary  evidence,  all  attempts  to  ascer- 
tain the  real  authorship  of  the  piece  must  necessarily  end 
in  mere  conjecture ;  but  the  extraordinary  similarity  of  its 
style  to  that  caltlvated  by  Francesco  de*  Bossi,  vhO  la  known 
to  have  been  flourishing  at  Barl  at  the  time  of  Stradella's 
death,  is  very  significant. 

Mnoh  controversy  has  also  been  excited  by  another  work, 
lately  attributed  to  Stradella,  viz.,  a  m-mata  for  voices  and 
iiMtmmentfl,  of  which  two  copies  only  are  known  to  exist, 
—one  at  the  Conaervatolre  at  Paris,  and  the  other,  a  late 
transcript,  now  at  the  Boyal  College  of  Husio  In  London. 
The  date  of  this  aermata  is  absolutely  unknown.  Of  evi- 
danoe  provins  It  to  be  a  genuine  work  bj  Stradella  there 
is  none  in  ezMenoe.  Tet  the  qnertion  of  Its  aathentldty 
is  a  moat  important  one,  for  uprai  the  strength  of  it  Handw 
may  perhaps  be  some  my  gravely  accused  of  having  stolen 
JVom  the  Italian  oompooer  some  of  the  finest  passages  in 

Tlis  compositions  of  Straddlla  are  remaAaUe  for  their 
graoeAil  &am  and  the  tenderaeea  of  thdr  expreasion. 
Detadied  movemonta  will  be  fonnd  in  Bnm^s  Salary 
9f  JfufM  and  the  modem  oolleoUon  eaUed  Ommm  tP  AiUt- 

STRADTVARIUS.   See  Violin. 

STRAJTORD,  Thomas  Wentworth,  Eabl  op 
(1593-1641)  Bon  of  Sir  William  Wentworth,  of  Went> 
worth  Wooahouse,  near  Rotherham,  was  bom  in  1593 
in  Chanceiy  Lane,  London.  He  was  educated  at  St 
John's  College,  Cainbiidfce,  and  in  161 1  was  knighted, 
and  married  Margaret,  daughter  of  Francis,  <»ri  of 
Cumberland.  In  1614  he  represented  Yorkshire  in 
the  Addled  Parliament,  but,  as  far  as  is  now  known, 
it  was  not  till  the  parliament  of  1621  that  he  took  part 
in  the  debates.  His  p(»ation  towards  the  popular 
party  was  peculiar.  He  did  not  sympathise  with  their 
eageraess  ibr  war  with  Spain,  and  he  was  ea^r,  as  no 
man  of  that  time  except  Bacon  was  eager,  for  increased 
Mstivity  in  domestio  legisladon.  He  was  wlMit,  in 
modem  times,  would  be  called  a  reformer,  and  in  those 
days  a  refurmer  was  necessarily  an  npholder  of  the 
authority  of  the  crown,  in  whose  service  the  most  ez- 
perienora  statesmen  might  be  expected  to  be  fonnd, 
whilst  the  membeis  of  a  House  of  Commons  onl^  som- 
moned  at  considerable  intervals  would  be  deficient  in 
the  qualities  necessary  for  undertaking  snooessfol  legis- 
lation. On  the  other  hand,  James's  conduct  of  the 
diplomatic  struggle  with  Spain  was  not  such  as  to  in- 
spire confidence,  and  Wentworth's  b«uritig  was  there- 
fore marked  by  a  oertMn  amount  of  hentation.  He 
was,  however,  more  than  most  men  prone  to  magnify 
his  office,  and  James's  eoDtemptnons  refusal  to  lulow 
the  House  of  Commons  to  give  an  opinion  on  foreign 
fwlitics  seems  to  have  stung  him  to  jom  in  the  vindioa- 
tion  of  the  claims  of  the  House  of  whtoh  he  was  a 
member.  He  was  at  all  events  a  warm  supporter  of 
the  protestation  which  drew  down  a  sentence  of  dissola- 
don  npon  the  third  parliament  of  James. 

In  1622  Wentworth's  wife  died,  and  in  Februaiy, 
1625,  he  married  Arabella  Holies,  the  daughter  of  the 
earl  of  Clare.  Of  the  parliament  of  1624  he  had  not 
been  a  member,  but  in  the  first  parliament  of  Charies 
I.  he  again  represented  Yorkshire,  and  at  onoe  marked 
his  hostility  to  die  proposed  war  with  Spain  by  sup- 
porting a  motion  for  an  wUourament  before  Uie  House 
proceeded  to  hnriness.  Hu  election  was  dedlaied  void, 

>  Called  In  some  editions  Se  i  mlef  tofpiW. 


but  he  was  re-elected.  When  he  returned  to  parlia- 
ment he  took  part  in  the  opposition  to  the  demand 
made  under  the  influence  of  Bu<^ingham  for  war  sub- 
sidies, and  was  consequently,  after  the  dissolution, 
made  sheriff  of  Yorkshire,  in  order  to  exclude  him,  as 
hostile  to  the  oonrt,'from  the  parliament  which  met  in 
1626.  After  the  dissolution  of  that  parliament  he  was 
dismissed  from  the  justiceship  of  the  peace  and  the 
office  of  custot  rotidorum  of  YoriiBhiro. 

Wentworth's  position  was  very  di&rent  from  that 
of  die  regular  opposition.  He  was  anxious  to  servo 
the  crown,  bat  he  dinpiffoved  of  the  king's  pnlioy. 
"  My  rule,"  he  wrote  Deoember,  1625,  "  which  I  wUI 
never  transgress,  is  never  to  contend  with  the  prerof;(t> 
tive  out  of  parliament,  nor  yet  to  contest  witb  a  king 
but  when  1  am  oonstiuned  Uiereunto  or  else  make 
shipwreck  of  my  peace  of  oonscienoe."  In  Januai^r, 
1626,  he  had  asked  for  the  presidency  of  the  Council 
of  the  North,  and  had  visit^  and  made  overtures  to 
Buckingham.  His  subsequent  dismissal  was  probably 
the  reemb  of  his  resolution  not  to  support  the  court  in 
its  design  to  force  the  country  to  contribute  money 
without  a  parliamentary  grant  At  all  events,  he 
refused  in  1627  to  contjribute  to  the  forced  loan,  and 
was  placed  in  confinement  in  Kent  for  his  refusal. 

Wentwortii's  position  in  the  parliament  of  1628  was 
a  striking  one.  He  joined  the  popular  leaden  in  re- 
sistance to  arlntrary  taxation  and  imprisonment,  but 
he  taied  to  obtain  his  end  with  the  least  poB«ble 
infringement  of  the  prerogative  of  the  orown^  to  which 
he  looked  as  a  reserve  force  in  times  of  crisis.  With 
the  approbation  of  the  House  he  led  the  movement 
for  a  bill  which  would  hare  secured  the  liberties  of  the 
subject  as  completely  as  the  Petition  of  Risht  after- 
wards did,  but  m  a  manner  less  offensive  to  the  king. 
The  proposal  was  wrecked  upon  Charles's  refusal  to 
make  the  necessary  conoessions,  and  the  leadership 
was  thus  snatched  from  Wentworth's  hands  by  Eliot 
and  Coke.  Later  in  the  session  he  fell  itit<>  conflict 
with  Eliot,  as,  though  he  supported  the  Petition  of 
Right  in  substance,  he  was  anxious  to  oome  to  a  com- 
promise with  the  Lords,  so  as  to  leave  room  to  the  king 
to  act  onchedted  in  special  emergenoie& 

On  July  22,  1628,  not  long  after  the  prorogation, 
Wentworui  was  created  Lord  Wentworth,  and  received 
a  iHiomise  of  the  preodeotship  of  the  Council  uf  the 
Nortii  at  the  next  vacancy.  Even  on  political  matters 
he  had  never  been  quite  at  unison  with  the  parliamen- 
taiy  opposition,  and  in  church  matters  he  was  diamet- 
rically opposed  to  them.  Since  the  dose  of  the  dis- 
ouseion  on  the  Petition  of  Right,  church  matters  had 
come  into  greater  prominence  than  ever,  and  Went- 
worth was  tJierefore  thrown  strongly  on  the  side  of 
Charles,  ftom  Whom  alone  oppo«tion  to  Puritanism 
could  possibly  come.  This  attachment  to  Charles  was 
doubtless  cemented  by  Buckingham's  murder,  but  if 
he  took  the  king's  part  with  decirion  and  vigor,  it 
must  be  remembOTed  that,  as  has  been  already  sud^ 
he  was  above  all  a  man  prone  to  magnify  his  office, 
and  that  things  would  look  differently  to  him  than 
they  had  done  oefore  he  was  in  his  new^Kwition.  For 
the  charge  of  apostasy  in  its  ordinaty  meaning  there 
is  no  foundation. 

As  yet  Wentworth  took  no  part  in  the  general  gov- 
ernment of  the  country.  In  December  he  became 
Viscount  Wentworth  and  president  of  the  Council  of 
the  North.  In  the  speech  delivered  at  York  on  Ins 
taking  office  he  announced  his  intention  of  doing  his 
utmost  to  bind  up  the  prerogative  of  the  crown  and 
the  liberties  of  the  subject  in  indistinguishable  union. 
' '  Whoever, ' '  he  said.  '^^  ravels  forth  into  questions  the 
right  of  a  king  and  of  a  people  tAal\  never  be  able  to 
wrap  them  up  again  into  the  comeliness  and  order  he 
fonnd  them.  ' 

The  session  of  1629  ended  in  a  breach  between  the 
king  and  the  pariiament  which  made  the  task  of  a 
moderator  hopeless.  Wentworth  had  to  choose  be- 
tween helping  a  Puritan  House  of  Commons  to  dom> 
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inata  the  king  and  helping  the  king  to  dominate  a 
Puritao  House  of  Commons.  He  instinctively  chose 
the  latter  oouree.  and  he  threw  himself  into  the  woric 
of  repression  with  characteristic  eoerry,  as  if  the 
establishment  of  the  royal  power  was  the  one  thing 
needful  Yet  even  when  he  was  most  leaolnte  in 
onuhing  resistMioe  he  held  that  he  and  not  his  antag- 
onists were  maintuning  the  tAA  ooDfltitnticm  wtmh 
^ey  had  attempted  to  alter  by  ^aiming  supremacy 
tor  parliament 

Id  November,  1629,  Wentworth  became  a  privy 
ooundllor.  In  Ootobin',  1631,  he  lost  his  second  wife, 
and  in  October,  1632,  he  married  Elizabeth  Rhodes.  In 
January,  1632,  he  had  been  named  lord-deputy  of  Ire- 
land, having  performed  his  dudes  at  York  to  the 
king  s  Batis»otion,  though  he  had  given  grave  offence 
to  the  northern  gentry  by  the  enforcement  of  his 
authority.  It  was  a  carainal  point  of  his  system  that 
no  wealth  or  station  should  exempt  its  pfmemor  from 
obedience  to  the  king.  Not  only  was  tne  announoe- 
mentof  this  prinoiple  likely  to  ^ve  offenoe  to  those 
who  were  tonohed  by  it,  but  in  its  applioataon  Went- 
wcffth  was  fieQuendjy  nanh  and  overbearing.  In 

roal  he  may  have  been  add  to  have  worked  rather 
equality  under  a  strong  Government  than  for 
tiberty. 

In  uehmd  Weotworth  would  have  to  deal^  with  a 
people  which  had  not  arrived  at  national  ooheuon,  and 
amongst  which  had  been  from  time  to  time  introduoed 
English  colonisb*,  some  of  them,  like  the  eariy  Nor- 
man settlers,  sharing  in  the  Catholitusm  of  the  nativee, 
whilst  the  later  importations  stood  aloof  and  pre- 
served their  Protestantism.  There  was  idso  a  dass  of 
officials  of  En^ish  derivation,  many -of  whom  fuled  to 
reach  a  high  standard  of  efficiency.  Agunst  these 
Wentworthf  who  arrived  in  Dnbun  in  July,  1633, 
waged  war  sometimeB  with  soantar  regard  to  tfae  forms 
cf  Jnstiod,  as  in  the  ease  of  ham  BfountoOTris,  whom 
he  sent  before  a  oourt-raartial  on  a  merely  formal 
ohaxge,  which  necessarily  entuled  a  death  sentence, 
not  fieoanse  he  wanted  to  ezeonte  him,  but  beoanae  be 
knew  of  no  other  way  of  ezdndiug  faim  from  <^Koial 
life. 

The  purifying  of  official  lifo,  however,  was  but  a 
small  part  ol  Wentworth's  task.  In  one  way,  indeed, 
he  conceived  his  duty  in  the  best  spirit.  He  tried  at 
the  same  time  to  strengthen  the  crown  and  to  benefit 
tha  poor  by  making^  the  mass  of  the  nation  less  de- 
pendent on  their  chiefs  and  lords  than  they  had  been 
before,  and,  though  Wentworth  oould  not  do  away 
wi^  the  effects  of  previous  mistakes,  he  might  do 
much  to  soften  down  the  existing  antagonism  between 
the  native  population  and  the  English  Government. 
UBhappily  nis  intentions  were  frostMted  by  causes 
lesultmg  partly  from  his  own  chaneter  and  puily  from 
the  dnmmstancM  in  which  he  was  placed. 

In  the  ffrst  plaoe,  Wentworth's  want  of  money  to 
carry  on  the  Government  was  deplorable.  In  1634  he 
called  a  parliament  at  Dublin,  and  obtained  from  it  a 
conaderable  grant,  as  well  as  its  co-operation  in  a  re- 
markable senes  of  legislative  enactments.  The  king, 
however,  had  previously  engaged  his  word  to  make 
certain  concessions  known  as  the  "graces,"  and  Went- 
worth resolved  that  some  of  these  riiould  not  be 
granted,  and  took  upon  himself  to  refuse  what  his 
mastCT  had  promised.  The  money  granted  by  ^riia- 
ment,  however,  would  not  Um  forevor,  and  Went- 
wordi  resolved  to  create  a  balance  between  revenue  and 
expenditure  before  the  supply  was  exhausted.  This 
he  snooeeded  in  doing,  partly  b^  making  a  vast  im- 
provement in  the  materia  oondiUon  of  the  country, 
and  ijartly  1^  the  introduction  of  monopolies  and 
other  irregular  pi^nuents,  which  created  wide  dissatis- 
faction, especially  amongst  the  wealthier  class. 

Towards  the  native  Irish  Wentworth's  bearing  was 
benevolent  but  thoroughly  uns^pathetic.  Having 
no  notion  of  developing  their  qualities  by  a  process  ot 
natural  growth,  his  only  hope  for  them  wy  in  convert- 


ing them  into  Englishmen  ss  soon  as  posdUe.  1%e] 
must  be  made  English  in  their  habits,  in  their  kwi, 
and  in  thur  rdigion.  *'  I  see  plunly,"  he  once  wrote, 
"  that,  so  long  as  this  kingdom  continues  Popish,  thw 
are  not  a  people  for  the  crown  of  England  to  be  oodG- 
dent  of."  It  is  true  that  he  had  too  much  ability  to 
ado^  a  system  of  irritating  poneontuHi,  but  frm  tine 
to  time  some  word  or  act  escaped  from  faim  whidi 
allowed  all  who  were  oonoemed  to  know  what  his  real 
opinion  was.  For  the  present,  howevor,  he  had  to 
content  himself  with  forging  the  instrument  by  whidi 
the  hoped-for  conversion  was  to  be  effected.  ^Die  Es- 
tablished Church  of  Ireland  was  in  a  miserable  i^ght, 
and  Wentworth  busied  himself  with  reeening  mm  the 
hands  of  such  men  as  the  eari  of  Cork  the  property  of 
the  church,  which  had  in  troublous  times  been  diverted 
from  its  true  purpose,  and  with  enfordngthe  stariot 
observance  of  tne  practices  of  the  English  Chuidi,  on 
the  one  hand  upon  reoaldtrant  Puritans,  and  on  the 
other  hand  upon  lawless  disr^arders  of  all  decency.  In 
this  wa^  he  noped  to  obtain  a  ehurch  to  which  the 
Irish  might  be  expeeted  to  rally. 

Tin  that  time  came,  he  must  rely  on  foroe  to  keep 
ordw  and  to  prevent  any  understanding  growing  up 
between  the  Irish  and  foreign  powers.  With  this 
olgeot  in  view  he  resolved  on  pounng  English  oolonista 
into  Coniuught  as  James  had  poured  them  into  Ulster. 
To  do  ikia  he  had  taken  upon  nimself  to  set  at  naught 
pharies's  promise  that  no  colonists  should  be  forced 
into  Connaught,  and  in  1635  he  proceeded  to  tiiat 
l>rovince,  where,  raking  up  an  obsolete  title,  he  in- 
^ted  upon  the  grand  juries  in  all  the  counties  finding 
verdicts  for  the  King.  One  only,  that  of  Galway,  re- 
sisted, and  the  confiscation  of  Galway  was  dSeatea  fay 
the  Court  of  Ezdiequer,  whilst  he  fined  the  sheriff 
£1000  [$4860]  for  summoning  such  a  jury,  and  oitol 
tiie  jurymen  to  the  eaatle  chamber  to  answer  fiw  thor 
offence.  He  had  anooeeded  in  settang  all  Iidanl 
against  htm. 

High-handed  as  Wentworth  was  by  nature,  his  role 
in  Iruand  made  him  more  high-handed  than  ever.  As 
yet  he  had  never  been  consulted  on  English  affiur& 
and  it  was  only  in  February,  1637,  that  Charles  asked 
his  opinion  on  a  proposed  interference  in  the  afiaiis  of 
the  Continent  In  reply,  he  assured  Charles  that  it 
would  be  unwise  to  undertime  even  naval  opwations 
till  he  had  secured  absolute  power  at  home.  The 
opinion  of  the  judges  had  given  the  king  the  right  to 
levy  ship-money,  but,  unless  his  Majesty  had  "the 
like  power  declared  to  raise  a  land  army,  the  orovrn  " 
seemed  "to  stand  upon  one  lef^  at  home,  to  be  con- 
siderable but  by  halves  to  foreign  princes  abroad." 
The  power  so  gained  indeed  mnstbesnown  to  be  bene* 
fioeot  by  the  maintenance  of  good  government,  bnt  it 
ought  to  exist.  A  beneficent  aespotism  supported  faf 
popular  gratitude  was  now  Wentworth's  ideal 

In  his  own  case  Wentworth  had  cause  to  disoovw 
that  Charies's  absolutism  ms  marred  by  hnman  im- 
perfooti(HiB.  Charles  gave  ear  to  courtiers  far  too 
ofren,  and  frequeotiy  wanted  to  do  them  a  ^od  turn 
by  promoting  incompetent  persons  to  Irish  i^oee.  To 
a  request  from  Wentworth  to  strengthen  the  positira 
of  the  deputy  by  rusing  him  to  an  earldom  he  turned 
a  deaf  ear.  Yet  to  make  Charies  more  absolute  oon- 
tinned  to  be  the  dominant  note  of  his  policty,  aod, 
when  the  Scottish  Puritans  rebelled,  he  advoc^ed  the 
most  dedded  measures  of  repression,  uid  in  FelHnai^, 
1639,  he  offored  the  king  £2000  [$9720]  as  his  oontn- 
bution  to  the  expenses  of  the  coming  war.  He  was, 
however,  too  clear-sighted  to  do  otherwise  than  depre- 
cate an  invasion  of  Sootiand  before  the  English  army 
was  trained. 

In  September,  1639,  after  Charies's  failure  in  the 
first  Bisnops'  War,  Wentworth  arrived  in  England  to 
oonduot  in  the  star-chamber  a  case  in  which  the  Lnsh 
chancellor  was  being  prosecuted  for  rensting  the  dep- 
uty. From  that  moment  he  stepped  into  the  place 
of  Charies's  principal  adviser.   Ignorant  of  the  ex- 
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tent  to  which  oppomtioD  had  developed  ia  England 
daring  hia  abeenoe,  he  recommended  the  oiQIing  of  a 
parluuaeBt  to  stipport  a  renewal  of  the  war,  hoping 
Uiat  by  the  offer  of  a  loan  from  the  privj  oouncillon, 
to  which  he  himself  contributed  £20,U00  [$97,200],  he 
would  place  Ohaties  above  the  neoesaity  of  aubmitting 
to  the  new  parliament  if  it  ahould  pp^ve  resUve.  In 
January,  1640,  he  was  created  earl  of  Strafford,  and  in 
March  he  went  to  Ireland  to  hold  a  parliament,  where 
the  Catholic  vote  secured  a  ffnnt  of  subadies  to  be 
used  agMUBt  the  Pnafatyteiuui  Soots.  An  Irish  army 
mm  to  be  levied  to  asrist  in  the  coming  war.  When 
ia  April  Strafford  retunied  to  England  he  found 
the  Commons  holding  back  from  a  f^rant  of  supply, 
and  taied  to  enlist  Uie  peers  on  the  side  of  resistance. 
On  the  other  hand,  he  attempted  to  induce  Charles  to 
bo  content  with  a  smaller  grant  than  he  had  originally 
asked  for.  The  Commons,  however,  insisted  on  peace 
with  the  Scots,  and  on  May  9,  at  the  priv^  council, 
Strafford,  though  reluctantiy,  voted  for  a  dissolution. 

After  this  Strafford  supported  the  harshest  measures. 
He  urged  the kingto invade  Scotland,  and,  in  meeting 
the  olyeotion  that  England  might  resist,  he  uttered  the 
words  which  cost  him  dear,  '  You  have  an  army  in 
Ireland," — the  army  which  in  the  regular  course  of 
a&irt,  was  to  have  been  employed  to  opraate  in  the 
west  of  Scodaod,— "  you  may  employ  here  to  reduce 
this  kingdom."  He  tried  to  force  the  citizens  of  Lon- 
don to  lend  money.  He  su^iiorted  a  project  for  de- 
basing the  ooinage  and  for  seizing  bullion  in  the  Tower, 
the  property  of  foreigo  merchants.  He  also  advocated 
the  purchasing  a  loan  from  Spain  by  the  offer  of  a 
future  alliance.  He  was  ultimately  appointed  to  com- 
mand the  English  army,  but  he  was  seized  with  illness, 
and  the  rout  of  Newbum  made  the  position  hopeless. 
In  the  great  council  at  York  he  showed  his  hope  that 
if  Chanes  maintained  the  defensive  the  country  would 
still  rally  round  him,  whilst  he  proposed,  in  order  to 
secure  Ireland,  that  the  Scots  of  Ulster  shonM  be 
mthlessly  driven  from  their  homea 

When  the  Long  Parliament  met  it  was  preparing  to 
impeach  Strafford,  when  tidings  reached  its  leaders  uiat 
Stafford,  DOW  lord-lieutenant  of  Ireland,  bad  come 
to  London  and  had  advised  the  king  to  take  the  initi- 
ative by  accufflnff  fais  chi^f  opponents  of  treason.  On 
this  the  impeaohment  was  hurried  on,  and  the  Lords 
oommitted  Strafford  to  the  Tower.  At  his  trial  in 
Westminster  Hall  he  stood  on  the  ground  ^at  each 
charge  against  him,  even  if  true,  did  not  amount  to 
bieason,  whilst  I^m  urged  that,  taken  as  a  whole,  they 
showed  an  intention  to  change  the  Oovemment,  which 
in  itself  was  treason.  Undoubtedly  t^e  project  of 
bringing  over  the  Irish  army,  probably  never  seriously 
entertained,  did  the  prisoner  most  damaj^,  and  when 
the  Lordsshowed  reluotanoe  to  condemn  him  the  Com- 
mons dropped  the  impeachment  and  tnwiRht  in  a  tnll 
of  attunder.  The  Lords  wonld  probably  have  refused 
to  pass  it  if  they  could  have  r^ed  on  Charles's  as- 
surance to  relegate  Strafford  to  private  life  if  the  bill 
were  r^ected.  Charles  unwisely  took  part  in  prt^ects 
for  effecting  Strafford's  eacajK  and  even  for  raiamg  a 
military  force  to  aocomt>Ii3h  that  end.  The  Lords  took 
alarm  and  passed  the  bill.  On  May  9,  1641,  the  king, 
frightened  by  popular  tumults,  relu(^nt]y  signed  a 
commission  for  the  purpose  of  giving  to  it  the  royal 
assent,  and  on  the  12ih  Strafford  was  executed  on 
Tower  Hill.  {s.  e.  o. ) 

STRAITS  SETTLEMENTS,  the  collective  name 
given  to  the  British  possessions  in  the  Malat  Penin- 
sula, (see  vol  zv.  p.  325,  and  Plate  VL),  derived  from 
the  straits  which  sejniato  the  peninsula  from  Sumatra 
and  which  form  so  important  a  sea-gate  between  India 
and  China.  The  Straits  Settlements  are  defined,  by 
letters  patent  17th  June,  1885,  as  consisting  of  the 
island  or  Singapore  (which  contains  the  seat  of  govern- 
ment), the  town  and  province  of  Malacca,  the_ territory 
and  islanAi  of  the  IMndings  (off  Pendc),  the  island  of 
Fsnang,  and  Province  Welledey,  with  their  depend- 


encies actual  or  prospective.  The  Cooos  or  KsKUNa 
Islands  (q.v.),  formerly  attached  to  Ceyfen,  were 
transferred  to  the  Straite  Settlements  in  1886.  These 
possessions  have  formed  a  crown  colony  since  1867, 

SreviouB  to  which  they  were  administered  as  a  presi- 
enojr  of  the  Indian  empire.  The  j^overnor,  appointed 
for  six  years  is  assisted  by  an  executive  and  a  legi^tive 
coundl.  Resident  councillors  are  stationed  at  Penang 
and  Malacca,  and  unce  1874  British  residents  have  ex- 
ercised supervision  at  the  native  courts  of  Perak,  Se- 
lanonr,  and  Sim^  Ujong,  and  are  assisted  by  a  staff 
of  Eoropean  officials. 

The  following  are  the  area  and  popalaUon  (with  details 
of  taee  dlviBlons)  of  the  ■ettlements : 
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The  population,  which  thus  was  306,775  in  1871  and  423,384 
in  1881,  WAS  estimated  at  473.000  in  1884.  The  increase  is 
solely  produced  by  inmiigiatioa  of  Chinese  and  natives  of 
Indu ;  for,  while  the  total  naDil>er  of  births  registered  in 
Singapore,  Penang,  Province  Weilesley,  and  Malacca  wu  in 
the  three  years  1881-83  only  21,134,  the  deaths  were  37.161.1 
In  1883  61,306  Chinese  landed  at  Singnmre  and  48,419  in 
FeoKDg ;  and,  though  the  influx  of  Indian  Coolies  has  been 
retwided  by  the  stringent  protective  laws  of  the  Indian  Qov- 
emment,  the  stream  of  iimnlgiation  has  been  steadily  in- 
creasing in  volnme.  The  number  of  Chinese  is  probably 
below  we  truth,  as  they  were  very  relactant  to  flU  up  the 
returns.  In  1867,  the  date  of  the  transfer  to  the  crown,  the 
colony  had,  it  wm  estimated,  not  more  than  283,384 
inhabitants. 

The  revenue,  which  was  In  1868  only  about  1,301,843  dol- 
lars, had  risen  by  1886  to  3,710,639,  a  large  pn^rtion  being 
derived  from  opium  and  spirit  taxation  (712,600  dollars  in 
1868  uid  2,150,700  in  1884).  The  expenditure  in  the  same 
period  Increased  ftom  1407,177  to  3,652,771  dollazB.  In  1868 
12,400  doUan  wen  devoted  to  education  (86,600  in  1884). 
Public  works  were  credited  with  146,800  dollars  in  1868  but 
with  1,170,000  in  1884,  The  ports  of  the  Straits  Settlements 
are  all  free.  In  1867  the  total  harden  was  1,237,700  tons,  ia 
1873  2,507,000  tons  and  in  1888  4,280,600;  Tbb  value  of  the 
united  imports  and  exports  was  in  1897  about  jei4,OI0^00O 
[$^,234,400],  and  in  1883  It  was  eMmated  by  Bir  Frederick 
Weld  at  £38,624,200  [$187,713^12].  The  imports  nsotfly 
somewlwt  exceed  the  exports. 

Hauiooa.— The  territory  of  Hslaoea  Uea  between  the 
river  Linggi  and  theKflsang,whioh8epaiate  it  respectively 
from  Bnngel  Ujong  to  the  northwest  and  the  Hoar  district 
of  Johor  to  &e  east.  To  the  north  it  marches  witii 
Ne^rl  Sembilaa.  Forest  conservancy  is  beginning  to  be 
esimilly  attended  to,  and  pmm  growing  has  xeoently 
bem  started  with  snooess  at  aixah  Kudu  by  Achlnese 
settlers.  Tapioca  and  tin  are  among  the  export^  the  latter, 
brought  from  the  Selangor  minee,  beiag  smelted  in  Ualaoca, 
The  average  birth-rate  in  1881-83  was  2046  and  the  death  ■ 
rate2648.  The  ei^  of  Malaeea  has  already  been  described, 
vol.  XV.,  p.  315. 

Pbinck  or  WaLBs  lBLain>  (or  Penang)  and  SnraAPoaa 
are  treated  in  separate  articles. 

Pbotincb  Wbllkslkv,  which  lies  opposite  Penang,  was 
at  one  time  part  of  the  Kedah  territory,  from  which  it  is  now 
separated  by  the  Kwala  Mada  river.  Southwards  it  extends 
(sinoe  1874)  a  little  to  the  south  of  the  Krian  river  and 
marches  with  Perak.  The  boandary  was  rectified  by  treaty 
with  Siam  in  1867.  Butterworth  is  the  seat  of  the  Qovem- 
ment  headquarters.  The  coantry  consists  for  the  most 
part  of  fertile  plain,  and  the  remainder,  about  one-eleventh 
of  the  whole,  is  low  wooded  hills  (highest  1843  feet).  Seme 
of  the  low  land  is  rich  dark  alluvial  soil,  and  much  of  it  is 
sandy ;  in  the  hills  a  fermRinons  sandy  loam  of  rather  poor 
qoality  prevails.  Sugar-growing  has  long  been  a  staple 
industry,  and  tea  plantations  began  to  be  formed  in  166&-70. 

1  The  number  of  hospital  cases,  and  consequently  the  death- 
rate.  Is  affected,  however,  by  the  not  that  natives  ftom  the  rest  of 
the  peninsula  whose  diseases  prove  beyond  native  skill,  are  often 
brougfat  to  tbeoolonlal  bospltals. 
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Thb  Dindinos  belonged  originally  to  the  state  of  Perak. 
The  British  territory  extends  some  26  miles  from  north  to 
Boath.  Thou^  it  has  a  magnificent  natnral  harbor,  "  it 
has  not  hitherto,"  says  Sir  fSredarick  Weld,  "  been  a  pro- 
fpressive  district.  Bnt  I  think  its  time  itt  at  band.  It  pro- 
dnces  tin,  timber,  and  ebony,  and  tartles  freqneut  the 
neighboring  isiaadu."  Diiiding  Island  liea  off  the  month 
of  the  river  of  the  aame  name. 

I^EBAE  is  an  extensive  tract  of  country,  comprising  the 
great  part  of  the  basin  of  the  Perak  river  (whicli  runs  nortii 
and  south,  almoet  parallel  with  the  coast  of  the  peninsula, 
fbr  Qpirards  of  130  miles,  excluding  the  windings,  before  it 
tarns  abruptly  west  to  the  Strait)  and  all  the  basin  of  the 
Bern  am  river.  The  boundary  towards  Patani  cats  the 
Perak  river  at  the  rapids  of  Jeram  I^njang.  The  popalation 
of  the  states  is  about  110,000,  among  the  more  notewortiiy 
tribes  being  the  Sakeis.  Perak  was  brooght  into  closer  re- 
lation to  Britain  by  the  treaty  signed  at  »nkor  (Pftngkore) 
in  the  DindingB,  20th  Janaai7)  iSTi,  whioh  anthoriied  the 
appointment  of  a  British  resident  and  assistant  resident. 
The  first  resident,  J.  W.  Birch,  was  murdered  in  November, 
18^;  but  British  troops  from  India  and  China  under  Gen- 
eral (SirFranols)  Colbome,floon  soppreased  the  insarrec- 
tionary  movement.  One  column  crossed  from  Lamt  to 
Kwala  Kangsa  and  defeated  the  rebels  at  Kotah  Lamah, 
Enggar,  and  Prek,  and  another  advanced  from  Banda  Bam 
(where  Mr.  Birch  was  baried)  to  BIm^  the  residence  of 
the  ez-sttltan  Ismail,  and  thenoe  to  Einta  on  the  Kinta 
river,  the  capital  ot  Peiak.  As  It  iras  discovered  that  Ab- 
dullah, the  ruling  sultan,  had  been  accessory  to  tiie  murder 
of  Mr.  Birch,  he  was  deposed  in  1877  and  banished  to  HahS 
(Seyohellee).  The  residency  of  Lower  Perak  was  removed 
flrom  Banda  Barn  to  Dorian  BaUtnog.  th«  place  where  the 
Bidor  and  Batang  Padang  join  the  main  stream  of  the 
Kangsa  or  Perak,  and  it  has  again  been  removed  to  Telnk 
Anson  (Telnk  Uah  Intan),  lower  down,  the  centre  of  the 
^land  tnde.  The  residency  of  Upper  Perak  U  at  Kwala 
Knnpa.  Penk  has  made  wonderful  advance  since  the 
War.  Its  rerenne  was  312,875  dollars  in  1677,  and  in  1884, 
at  a  moderate  estimate,  1,435,697.  In  1877  there  was  only 
one  line  of  good  road  in  the  country, — from  tAmt  through 
the  pass  of  Bokit  Berapit  to  Kwala  Knngsa ;  now  large 
traotB  have  heen  opened  up  with  roads  and  bridle-paths. 

lUrera  have  been  cleared  of  obstrnctionB,  telegraph  linee 
laid  down,  court-housee,  hospitols,  police-atetions,  etc, 
built,  and  a  line  of  railway  (8  miles)  constructed  from  Port 
Weld,  the  port  of  Larut  at  Teluk  Kartang,  where  ves- 
sels drawing  13  to  15  feet  can  enter  to  IVtipeng  (Thai- 
peng)."  Hie  revenue  is  mainly  derived  from  a  duty  on 
tin,  which  la  largely  mined  in  Lamt,  etc  The  mines  of 
the  Capitan  China  in  1883  produced  to  the  valae  of  £10fi,- 
000  {$510,300].   Coffee  and  tea  planting  seem  to  promise 

Sblangos  lies  to  the  south  of  Perak,  and  cousistB  mainly 
ot  the  basins  of  the  Selangor,  tiie  Klang,  and  the  Lajigat, 
of  which  the  last  two  meet  in  a  common  delta  to  the  south 
of  8°  N.  lat.  Previous  to  1880  the  seat  of  the  British  resi- 
dent and  staff  was  at  Klang,  at  the  head  of  13-feet  navi- 
gation on  the  Ellang  river ;  at  that  date  it  waa  transferred 
to  Kwala  Lampnr,  at  the  junction  of  the  Oombah  with 
the  Klang,  the  highest  point  reached  by  the  cargo  boato 
which_  bring  np  provisions  for  the  tin-miners,  and  return 
with  tin,  gutta-percha,  and  other  produce  There  are  tin 
mining  settlements  at  Kanching,  Uln  Selangor,  Uln  Ber- 
HMB^  Uln  Oombah,  Uln  Klang.  Uln  Luint,  Sangie  Fatoh 
Becko,  Ki^ang,  Ampaguan,  etc  Hie  mine  at  Ampagnan 
was  bought  for  170,000  dollars  by  Singapore  merchants. 
The  population  of  Selangor  (50,000,-29,000  of  them  Chi- 
nese) is  rapidly  increasing  by  immigration  frtmt  China, 
India,  and  Sumatra.  Since  the  dose  of  thadvUmur  (1807- 
74)  and  the  acceptonoe  of  the  British  resident  the  eountiy 
has  rapidly  developed.  At  the  mouth  of  the  Selangor  lies 
the  town  of  that  name,  with  rains  of  an  old  Dntoh  fort  and 
the  stone  on  which  the  snltans  of  Selangor  received  in- 
Testitnre.  At  Klang,  up  the  Klang  river,  Hee  the  principal 
port  or  the  country,  now  connected  by  railway  with  Kwala 
Lumper  (22  miles  distant),  the  capital,  which  has  grown 
into  a  considerable  town,  with  a  hoepital,  Ooverament 
honse,  residency,  etc  The  saltan  resides  at  Jugia,  on  a 
deltaic  biBuoh  of  the  Langat.  Hie  revenue  of  Selangor  was 
estimated  at  696,877  dollars  In  1884:  bnt  the  war  debt  was 
still  269,000  dollars  in  1883. 

SuNQBi  Ujono  (500  square  miles,  induding  Lukut  and 
Snngel  Biah ;  population  14,00(^  the  greater  part  being 
Chinese)  also  shows  steady  progress.  Its  revenue  rose  from 
67,000  dollars  in  1874-TC  to  121,176in  1884.  European  coffee 
and  cocoa  phtntations  and  Chinese  tapioca,  pepper  and  gam- 
bier  plantations  are  at  work. 

The  interference  of  the  British  Government  is  frequently 
sought  in  the  territory  of  the  Negri  Sembilan  (the  so- 


called  "  Nine  States,"  which  are  now  really  seven  in  num- 
ber), Sri  Menanti,  Numbaw,  Johole,  Jellye,  Muar,  Jempolt, 
Segamet, 

See  Joumcd  of  Ike  StraUt  Asiatle  SoeUtg,  Singapore  ;  Dowden,  TJx 
Malay  PeniimM.  1882;  Vacber,  Tuetne  Ytmrg  tn  UaJaya;  H'Kalr 
Perak  ami  lAe  XcUayi.  1S76 ;  W.  B.  D'Almeida,  "  Geography  of  Pe- 
[  r&k  and  Salangore,  In  J.  Boy.  Qeog.  Soc.,  187fi ;  Six  Frederick 
Weld,  "  Straits  Settle  tnu  tits,"  In  Proceedingt  qf  Royal  Oabmial  Im- 
diiute,  18Sa-«4 :  The  SlraiU  Diretiani,  1686;  and  toe  works  ■mi' 
I  tloned  in  the  article  Malay  Pemdibdu.,  vol.  zv.  p.  823. 

STRALSUND,  a  seaport  and  small  manufacturiDg 
town  in  Western  Pomerania,  Prassia,  is  situated  on 
the  Strelasund,  an  arm  of  the  Baltic  Sea,  2  miles  wide, 
which  separates  the  island  of  Riigen  fi-om  the  main- 
land, 115  miles  to  the  north  of  Benin  and  85  miles  to 
the  northwest  of  St«ttin.  The  position  of  the  town 
on  a  small  triangular  islet,  only  connected  with  the 
mainland  Inr  moles  and  bridges  at  the  angles,  has 
always  rendered  its  foitifioadoD  compantively  easy, 
and  down  to  1873  it  was  a  fortress  of  tlie  first  n^. 
The  quaint  architecture  of  the  houses,  many  of  vHidi 
present  their  curious  and  handsome  gables  to  the 
street,  gives  Stralsund  an  interesUnff  and  old-fashioned 
appearance.  The  three  vast  G^oUuo  churches  oT  St 
Nicholas,  St.  Mary,  and  St  James,  erected  in  the 
14th  and  15th  centuries,  and  the  town-house,  dation  in 
its  oldest  part  from  1316j  are  among  the  more  sbiking 
buildings.  The  public  Iibraiy,  fonndel  in  1709,  con- 
tains 60,000  volumes.  The  manufactures  of  StrBJsund 
are  more  miscellaneous  than  extenfflve ;  they  indnde 
machinery,  beer,  oil,  paper,  playing-cards,  and  sugar. 
The  farade  ia  chiefly  confined  to  the  shipping  of  gnuo, 
malt,  and  timber,  with  some  cattle  and  wool  In  1884 
542  sea-going  ships  and  1964  river-eraft  entered  the 
harbor,  which  is  protected  fay  the  fortified  isluul  of 
D'&nholm,  and  513  ships  and  1964  river-craft  deared. 
In  1882  the  port  owned  a  fleet  of  247  seargoing  ships, 
with  a  burden  of  41,176  tons,  besides  numerous 
smaller  craft  below  60  tons.  The  population  in  1880 
was  29,481,  in  1885  28,981.  More  than  a  fonith  of 
the  inhabitants  reside  in  the  Knieper,  Tribseer, 
Franken  and  Harbor  suburbs  on  the  mainluid.  About 
1000  are  Roman  Gatholies  and  140  Jem. 

Stralsund  was  founded  in  1209  by  Jaromar  L,  prince  et 
Bugen,  and,  though  several  times  destroyed,  sttndily  pros- 
pered. It  was  one  of  tiie  five  Wendish  towns  whose  alliance 
extorted  Arom  King  Erie  of  Norw»  a  Ikvorahle  commeTdal 
treaty  In  1884^ ;  and  in  the  14th  century  it  was  aevond 
only  to  Lubeok  in  the  Haoseatic  League.  Although  under 
the  sway  of  the  dukes  of  Pomerania,  the  city  waa  able 
to  maintain  a  marked  degree  of  independence,  which  is 
still  aj^annt  in  its  mnnidpal  privileges;  ft  is  also  the 
only  town  la  Prussia,  with  the  exception  tii  Breelau,  which 
has  an  independent  municipal  ecclesiastical  consistory.  Its 
early  Protestant  sympathies  placed  it  on  the  side  of  Sweden 
during  tiie  'Diirty  Years'  War:  and  in  1^  it  snocenfuUy 
resisted  a  aiege  <tf  elevan  weeks  Wallenstein,  who  had 
sworn  to  take  It "  tiiooj^  it  were  chained  to  heaven."  He 
was  forced  to  retire  witA  the  loss  of  12,000  men ;  and  a 
yearly  festival  In  the  town  still  celebrates  the  occasion. 
After  the  peace  of  Westphalia  Stralsund  was  ceded  with 
tjie  rest  of  Western  Pomerania  to  Sweden  ;  and  for  more 
than  a  century  and  a  half  it  was  exposed  to  attack  and 
capture  as  the  lH«-de-pont  of  the  Swedes  in  Cantanental 
Europe.  In  1816  it  passed  to  Prussia.  In  1809  it  was  the 
scene  of  the  death  of  M^or  SohUl,  in  his  gallant  Chough 
fneffectaal  attempt  to  roose  liia  eountrymen  against  the 
French  invaders. 

STRANGE,  Sm  Robert  (1721-1792),  an  eminent 
line  engraver,  was  descended  nom  the  Scottish  ikmily 
of  Strange,  or  Stranc,  of  Balcaaky,  Fife,  and  was 
bom  in  the  Mainland  of  Orkney,  on  Jqly  14,  1721. 
In  his  youth  he  spent  some  time  in  an  ^tomey's 
office ;  but,  having  manifested  a  taste  for  drawing,  be 
waa  apprenUoed,  in  1735,  to  Ridiard  Cooper^  an  «k- 
graver  in  Edinbn^h.  After  leaving  Cooper  in  1741, 
he  started  on  his  own  aooonnt  as  an  engravw,  and  bad 
attained  a  fair  pontton  when,  in  1745,  he  joined  the 
Jacobite  army  as  a  member  of  tbe  oorps  of  hfe  goaida. 
He  engraved  a  half-lengtb  of  the  Young  Pretender, 
and  t&o  etched  plates  tor  a  bank-note  aesigned  for 
the  payment  of  the  troopa.   He  was  present  at  Ae 
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kMde  of  Culloden,  and  after  the  defeat  Temained  id 
hiding  in  the  Highlands,  but  oltimately  teturaed  to 
Edinburgh,  where,  in  1747,  he  married  Isabella,  only 
daughter  of  William  Lumisden,  son  of  a  bishop  of 
Edinburgh. 

In  the  following  year  he  proceeded  to  Rouen,  and 
then;  studied  drawing  under  J.  B.  Descamps,  carrying 
off  the  first  prize  in  the  Academy  of  Design.  In  1749 
he  removed  to  Paris,  and  placed  himself  under  the 
celebrated  Le  Bas.  It  was  from  this  master  that  he 
learned  the  use  of  the  dry  point,  an  instrument  which 
he  greatly  improved,  and  employed  with  excellent 
effect  in  his  own  enfmtvings.  In  1750  Strange  re- 
turned to  Engluid.  Presently  he  settled  in  London 
along  with  his  wife  and  daughter,  and  superintended 
the  ulustrations  of  Dr.  William  Hunter's  ^;eat  work 
on  the  Qramd  Uteru$^  puMished  in  1774.  The  plates 
were  euraved  from  red  chalk  drawings  by  Van 
JtynudyE,  now  preserved  lA  the  Hunterian  Mnsenm, 
Ola^w,  and  two  of  them  were  execnted  with  great 
«kiil  Inr  Strange's  own  hand.  By  his  plates  of  the 
Magdalen  and  Cleopatra,  engraved  afler  Guido  in 
1753,  be  at  onoe  established  his  professional  reputa- 
tion. 

He  was  invited  in  1759  to  engrave  the  portraits  of 
the  prince  of  Wales  and  Lord  Bute,  by  Allan  Ramaay, 
Imt  declined,  on  the  ground  of  the  insnffident  re- 
muneration offered  and  of  the  pressure  of  more  con- 
genial work  after  the  productions  of  the  Italian 
masters.  His  refusal  was  attributed  to  his  Jacobite 
proclivities,  and  it  led  to  an  aorimonious  correspond- 
ence with  Bamsay,  and  to  Uie  loss,  t<a  the  time,  of 
royal  patronage.  In  1760  Strange  started  on  a  long- 
meditated  tour  in  Italy.  He  stuiUed  in  IHorNioe, 
Naples,  Parma,  Bologna,  and  Rome,  executing  in- 
numerable drawings,  of  which  many — the  Day'  of 
Oorreggio,  the  Danae  and  the  Venus  and  Adonis  of 
*ntian,  the  St.  Cecilia  of  Raphael,  and  the  Barberini 
Magdalen  of  Guido,  etc. — were  afterwards  reproduced 
by  ms  burin.  On  the  Continent  he  was  received  with 
jjeat  distinction,  and  he  was  elected  a  member  of  the 
academies  of  Rome,  Florence,  Parma,  and  Paris.  He 
left  Italy  in  1764,  and,  having  engraved  in  the  French 
capital  uie  Justice  and  the  Meekness  of  Raphael,  ^m 
the  Vatican,  he  carried  diem  with  him  to  London  in 
the  following  year. 

The  rest  ox  his  Kfe  was  spent  mainly  in  these  two 
ciUes,  in  Uie  diligent  proseontion  of  his  art  In  1766 
he  was  elected  a  memher  of  the  Inooroorated  Society 
of  Artists,  and  in  1776,  piqued  by  the  exclusion  of 
engravers  from  the  Royal  Academy,  he  published  an 
atteok  on  that  body,  entitled  An  Eitquiry  into  the 
Jiise  and  Progress  of  the  Royal  Academy  of  Artt  at 
Jjondon,  and  prefaced  by  a  long  letter  to  Lord  Bute. 
In  1787  he  engraved  West's  Apotheosis  of  the  Princes 
Octavius  and  Alfred,  and  was  rewarded  with  the  honor 
of  knighthood.  He  died  in  London  on  the  5t^  of 
Joly,  1792. 

Id  the  techniqne  of  engraving  strange  wu  a  masttt.  His 
line  is  tender  and  flowing,  withoat  mouotony  or  eoDfasion, 
and  his  expreBsioa  of  fiesli  is  cbua49teriaed  by  tiDoommon 
delicat?  ana  transparency.  In  dzaftBmanship  his  works  am 
often  dettetive. 

After  hla  death  a  splendid  edition  of  reserved  prooft  of 
his  engravingB  was  iafloed ;  and  a  catalogue  of  his  works, 
brCliartea  Blanc,  was  pablished  in  1848  by  Rodoiph  Weigel 
Leipdo^  farming  part  of  Le  Qraveuir  m  TVtiUd  i>i>iiM.  See 
Mgmmr$  tff  iKr  Sobert  atrange,  KiO.,  and  JmiOMr-in^m 
Amdrm  Xwiifilm,  by  James  Dennistoun  of  Dennistoon, 
M5S. 

STRANRAER,  a  royal  bnigh  of  Wigtownshire, 
Scotland,  is  ntuated  on  the  North  Channel,  at  the 
head  of  Loch  Ryui,  7^  miles  northeast  of  Portpatridk, 
«nd  59  miles  south-southwest  of  Ayr.  In  the  centre 
of  the  town  is  the  old  baronial  castle  of  the  15th 
oentury  occupied  by  Claverhouse  when  he  held  the 
office  of  sheriff  of  Galloway.    The  principal  public 
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buildings  are  the  old  town-hall,  the  new  town-hall  and 
cooTt-houBe(1873),andtheacademy(I84S).  Arefbrm- 
Btory  provides  accommodation  for  100  boys,  and  there 
is  a  combination  poorhouse  for  the  county  and  a  few 
parishes  beyond  it  The  town  possesses  a  library  and 
public  reading-room.  The  harbor,  which  is  tid^,  only 
admits  the  entrance  of  vesseb  of  150  tons,  but  there 
is^ood  anchorage  in  the  loch,  and  the  east  pier  per- 
mits of  the  approach  of  large  steamers,  which  ply  in 
connection  with  the  railway  daily  to  Larne  in  Irehind. 
There  is  also  steam  communication  with  Glasgow, 
Liverpool,  and  other  towns;  but  since  the  construction 
of  the  Girvan  and  Portpatrick  Railway  the  trade  of . 
the  port  has  been  on  the  decline.  The  principal  im- 
port is  coal,  and  the  principal  exports  are  agricultural 
produce.  The  town  is  chiefly  dependent  on  agriculture. 
The  fishing  indastxy  is  of  minor  importaaoe.  The 
popnUtion  in  1881  of  the  royal  bnigh  (area  fid  acres) 
was  345fi,  and  of  the  police  bur^h  6342.  Hie  town 
was  created  a  burgh  of  barony  in  1596,  and  a  royal 
burgh  in  1617.  In  1885  its  parliamentaty  representSr 
tion  (it  had  been  one  of  the  Wigtown  burghs)  was 
merged  in  that  of  the  county. 

STRASBURG(Germ.  Strastburg.Vr.  Strathwtrg), 
the  principal  town  of  Alsace,  aod  a  fortress  of  the  &st 
rank,  is  situated  at  the  junction  of  the  III  and  the 
Breusoli,  about  two  miles  to  the  west  of  the  Rhine,  in 
one  of  the  most  fertile  districts  in  the  upper  Rhenish 
plain.  It  lies  about  90  miles  to  the  north  of  Baad, 
250  miles  to  the  east  of  Paris,  and  370  miles  to  the 
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soutJiwest  of  Beriin.    Since  1871  it  has  been  the  seat 
of  government  for  the  German  crownland  of  Alsace-  . 
Lorraine  (Elsass-Lothringen) ;  and  it  is  also  the  see 
of  a  Roman  Catholic  bishop  and  the  headquarters  of 
the  15th  corps  of  the  German  army. 

The  town  proper  is  divided  by  the  arms  of  the  111 
into*  three  pa^ls,  of  which  the  central  is  the  lai^pest 
and  most  important.  Most  of  the  streets  are  narrow 
and  irregular,  and  the  quaint  aspect  of  a  free  medissval 
town  has  to  a  considerable  extent  been  maintained. 
The  quarters  which  suffered  most  in  the  bombardment 
of  1870  have,  however,  been  rebuilt  in  a  more  modem 
&8hion,  and  the  recent  widening  of  the  dnde  of 
fortifioatlons,  with  the  destniotion  of  the  old  walls, 
baa  g^ven  the  (dty  opportunity  to  expand  in  aU  direc- 
tions. 

By  far  the  most  prominent  building  is  the  min- 
ster, or  cathedral,  which  in  its  present  form  repre- 
sents the  activity  of  four  centuries.  Part  of  the  ctypt 
dates  from  about  1015;  the  apse  shovra  the  transi- 
tion fVom  the  Romanesque  to  the  Gothic  style ;  and 
the  nave,  finished  in  1275,  is  a  fine  specimen  of  pure 
Gothic.  Of  the  elaborate  west  facade,  with  its  singu- 
lar screen  of  double  tracerv,  the  original  design  was 
f\imi8hed  by  Erwin  of  Steinbach  (c.  1318).  The  upper 
part  of  the  facade  and  the  towers  were  aflerwards  com- 
pleted in  accordance  with  a  different  plan,  and  the 
intricate  open-work  spire  on  the  north  toww,  465  feet 
high,  was  added  in  1435.  The  sonlptoral  ornamenta- 
tion both  without  and  within  is  very  rich.  The  astro- 
nomical dodc  in  the  south  transept,  constructed  in 
1838-42,  oontiuns  some  fragments  of  the  famous  dock 
built  by  Dasypodius  in  1571.  The  church  of  St 
Thomas,  a  Gothic  building  of  the  13th  and  14th  cen- 
turies, contains  a  fine  monument  to  Marshal  Saxe, 
oonsiaered  the  ch^  auvre  of  the  sculptor  Pigalle. 
Other  notable  buildings  are  the  Temple-Neuf,  or  Neu- 
,  kirche,  rebuilt  since  1870 ;  the  old  enisQopu  pahwa 
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(1731-41),  now  the  library;  the  old  prefecture;  the 
theatre;  thetovD-houae;  and  the  BO-caUed  "aubette," 
ooDtaining  the  conBervatorium  of  music.  The  univer- 
sity of  Strasburg,  whioh  was  suppre^d  in  the  French 
Revolution  a  stronghold  of  German  sentiment,  was 
reopened  in  1872,  ana  now  occupies  a  handsome  new 
building  erected  for  it  in  18H4.  The  university  and 
town  library,  cootainiog  aboutGOO.OOO  volumes,  consists 
largely  of  the  books  sent  from  all  parts  of  Germany  to 
oompensate  lor  the  town  library  destroyed  in  the  oom- 
barcunent  of  1870.  The  precious  incunabula  and 
manuscripts  which  then  perished  are,  however,  irre- 

Slaoeable.  General  Kleber,  who  was  a  native  of 
traaburg,  and  Gutenberg,  who  spent  part  of  his  life 
here,  are  both  commemorated  by  statues.  Many 
private  houses  are  most  quaiut  and  interesting  illus- 
trations of  timber  architecture.  Pleasant  public  parks 
and  gardens  fringe  the  town. 
The  population  in  1880  was  104,471,  including 
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51,859  Roman  Catholics,  48,691  Protestants,  and  3521 
Jews.  In  1885  the  total  population  had  risen  to  112,- 
091,  showing  an  increase  of  7.29  per  cent.  The  town, 
Btrictl;^  so  called,  does  not  contain  more  than  90,000 
inhabitants,  the  rest  belonging  to  the  suburban  villages. 
Even  before  the  war  of  1870-71  more  than  half  of  the 
inhabitants  spoke  German  as  their  mother-tongue, 
and  this  proportion  has  probably  been  somewhat  in- 
creased since.  The  sympathies  of  the  people,  however, 
like  those  of  most  of  tne  Alsatians,  lay  with  France, 
and  it  will  require  the  growth  of  a  new  generation  to 
bring  about  a  complete  recondliatioo  to  German  rule. 

The  chief  induBtries  of  Straabarg  are  tanning,  brewing* 
and  the  making  of  steel  goods,  mochineiy,  and  tobacco. 
To  these  mnst  be  added  the  stall -fattening  of  geeoe  for  its 
celebrated  pAtttdt  fine  graa,  an  occupation  which  forms  a 
most  oseful  Bouroe  of  income  to  the  poorer  classes.  The 
annual  value  of  these  "  fat  liver  pies  "  sent  oat  from  Stras- 
burg is  over  £100,000  [$486,000].  The  position  of  the  town 
at  the  intersection  of  natural  highways  between  Fnnoe 
and  Germany,  Switzerlaod  and  Belgium,  early  made  it  a 
place  of  considerable  commeroimi  importance,  and  it  now 
carries  on  a  brisk  trade  in  agricultural  prodnoe,  hams,  sau- 
sages, sauerkraut,  and  hope.  Its  tall  development  in  this 
direction,  though  favored  by  the  canals  oonnecting  the 
Rhine  with  the  Bhone  and  the  Mame,  has  been  somewhat 
hampered  by  the  iron  girdle  of  fortifications. 

Strasburg  has  always  been  a  place  of  great  strategic  im- 
portance, and  as  soon  strongly  fortified.  The  pentagonal 
citadel  constructed  by  Vaoban  ia  1682-64  was  destroyed 
daring  the  siege  of  1870.  The  new  German  system  of  furti- 


ficationa  consists  of  a  girdle  of  fourteen  detached  forts,  at  % 
distance  of  three  to  five  miles  ftx>m  the  centre  of  the  town. 
Kehl,  the  tiie-de-pont  of  Strasburg,  and  several  villages  an 
iQcluded  within  this  enceinte,  and  three  of  the  oatworii 
lie  on  the  right  bauk  of  the  Rhine,  in  the  territory  of  Bades. 
In  case  of  need  a  great  partof  the  environs  can  be  laid  under 
water  by  the  garrison. 

The  sit«  of  Strasburg  seems  to  have  been  originally  occu- 
pied by  a  Celtic  settlement,  which  the  Romans  conqgered 
and  replaced  by  the  fortified  station  of  Aryentoratum,  after- 
wards the  headquarters  of  the  eighth  legion.  In  the  year 
357  the  emperor  Julian  saved  the  frontier  of  the  Rhine  by 
a  decisive  victory  gained  here  over  the  Alemanni,  Imt  about 
half  a  centnry  later  the  whole  of  the  district  now  called 
Alsace  fell  intothe  bands  of  that  Teutonic  people.  Towaidi 
the  end  of  the  5tb  centnry  the  town  passed  to  the  Franks, 
vhoaamed  it Stratabur gum.  The  famoas"Strafibargoatha" 
(see  Geemaitt,  vol.  x.  p.  431)  were  taken  here  in  842 ;  aud 
in  923,  through  the  homage  paid  by  the  duke  of  Lorrmioe 
to  Henry  I.,  began  the  connection  of  the  town  with  tb« 
kingdom  of  Germany  which  was  to  last  for  mote  than  seven 
centuries.  The  bishopric  of  "Strasburg  was  founded  in  tlie 
Merovingian  period,  and  soon  attained  great  wealth 
and  importance.  The  early  history  of  Strasburg,  is 
in  the  case  of  most  episcopal  cities,  consists  maioly 
of  a  record  of  the  stniggle  between  the  bishops  and 
the  citizens, — the  latter,  as  tbey  grew  in  wealth 
and  power,  feeling  the  fetters  of  eodesiasticaJ  rale 
inconsistent  with  their  ftlll  development  The  con- 
flict was  finally  decided  in  fkvor  of  the  citisens  by 
the  battle  of  OberhausJiergeQ  in  1262;  and  the 
position  of  free  imperial  city,  which  had  been  con- 
ferred upon  Strasburg  by  Philip  of  Swabia,  was  not 
again  disputed.  The  throwing  off  of  the  episcopal 
yoke  was  followed  by  an  internal  revolution  (13&], 
which  admitted  the  guilds  to  a  share  in  the  gov- 
ernment of  the  city  and  impressed  upon  it  the 
democratic  character  that  it  bora  down  to  the 
French  Revolution.  Strasburg  now  became  one  of 
the  most  flourishing  of  all  the  imperial  towns,  and 
the  names  of  natives  or  residents  like  Sebastian 
Brant,  Tauler,  Fischart,and  Geiler  von  Kayseisbet^ 
show  that  its  pre-eminence  was  not  confined  to  the 
material  sphere.  On  tiie  other  hand,  its  &lr  &me 
is  sullied  by  such  acts  as  the  burning  in  1349  of 
2000  Jews,  accused  of  causing  a  pestilence  by  poison- 
ing the  wells.  In  1381  Bttasburg  joined  the  Btadt«- 
bund,  or  Swubian  IJeaguo,  and  about  a  century  later 
it  rendered  effici^t  aid  to  the  Swiss  confederates 
at  Granson  and  Nancy.  The  Reformation  found 
ready  acceptance  at  Strasbnrg,  its  foremast  cham- 
pion here  being  Uartin  Bnoer,  and  the  city  was 
Bkilf\illy  piloted  through  the  ensuing  period  of 
religious  dissension  by  its  "  stadtmeister "  Jacob 
Sturm,  who  secured  for  it  very  fovorable  terms  at 
the  end  of  the  Schmalkald  War.  In  the  Thirty 
Tears'  War  Strasburg  escaped  without  molestation 
by  observing  a  prudent  neutrality.  In  1681,  during  a  time 
of  peace,  it  was  suddenly  seized  by  Louis  XIV.,  and  this 
uujustifiable  action  received  formal  recognition  at  the 
peace  of  Byswick  in  1697.  The  immediate  effect  of  the 
change  of  superiors  was  a  partial  reaction  in  favor  of 
Roman  Cbtholicism,  bntthe  city  remained  esaentiallyGcr- 
man  nntil  the  French  Revolution,  when  it  was  deprived 
of  its  privileges  as  a  free  town  and  sank  to  the  level  of  a 
French  provincial  capital.  It  was  at  Strasbnrg  that  Louis 
Napoleon  made  his  first  ineffectual  attempt  to  grasp  power. 
In  the  war  of  1870  Strasburg,  with  its  garrison  of  17,000 
men,  surrendered  to  the  Germans  after  a  siege  of  seven 
weeks.  The  town  and  cathedral  suffered  considerably  tnm 
the  bombardment,  but  all  traces  of  the  havoc  have  now 
disappeared. 

STRASS,  or  Paste.   Bee  Glass,  vol.  x.  p.  593. 
STRATEGY.  See  War. 

STRATFORD,  usnally  desi^ated  Stratford-ok- 
AvON,  a  market-town  and  manicipal  borough  of  Eng- 
land, in  Warwickshire,  near  the  GloucesterBuire  border, 
^pleasantly  situated  on  the  Avon,  and  on  the  Great 
West«m  and  Midland  Railway  lines,  26  miles  soath  of 
Birmingham  and  8  southwest  of  Warwick.  The  Avoa 
is  crossed  by  a  stone  bridge  of  fourteen  arches,  bailt 
by  Sir  Hugh  Cloptoo  in  the  reign  of  Henry  VIL,  and 
widened  in  1814 ;  by  a  bridge  of  nine  arches,  built  of 
brick  in  1826 ;  and  oy  a  foot-bridge  erected  in  1867,  at 
a  cost  of  £500  [t2430j,  on  the  site  of  a  foot-bridge  origi- 
nally erected  in  1599,  and  rebuilt  in  1812.  The  streets 
are  wide  and  reguiar,  crossing  each  other  generally  ftt 
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tight  angles,  and,  says  J.  0.  HaUivell-I^iUipps,  "  with 
the  exception  of  a  rev  difftised  buildings,  searcely  one 
of  which  is  in  its  original  condition,  there  is  no  resem- 
blanoe  between  the  present  town  and  the  Shakespearean 
borough"  (compare  artiole  Shakespeaju,  voL  zxi. 
p.  777  tq.).  The  ehnrdi  of  the  Holy  Trini^  oocupies 
the  nte  of  a  Saxon  monastery,  which  existed  b»ore 
691.  when  the  bishop  of  Worcester  received  it  in  ex- 
change firom  Ethelred,  kintf  of  Mercia.  It  is  a  fine 
eraarorm  stnicturot  parl^  Early  English  and  partly 
Papendicular,  with  a  central  tower  and  lofly  oct^nal 
smre.  It  was  greatly  improved  in  the  reign  of  Edward 
UT-  by  John  de  Stratford,  who  rebuilt  the  south  aisle. 
He  also  in  1332  fouuded  a  chantry  for  priests,  and  in 
1351  Ralph  de  Stratford  built  for  John's  chantry 

Criests  '*a  house  of  square  stone,"  which  came  to  be 
nown  as  the  oollege,  and  in  connection  with  which 
the  church  became  collegiate.  The  present  beautiful 
choir  was  built  by  Dean  Balshall  (1465-91),  and  in  the 
reign  of  Henry  Vll.  the  north  and  south  transepts 
were  erected.  The  mural  monument  of  Shakespesre, 
who  is  baiwd  in  the  chancel,  is  of  speoal  interest  from 
its  efii^y  or  the  poet,  undoubtedly  an  authentic  repre- 
ftcutation,  though  somewhat  altered  and  damaged  by 
time.  The  foundation  of  Uie  chapel  of  the  Guild  of 
the  Holy  Gross  was  laid  by  Robert  de  Stratford.  The 
guild,  to  which  both  sexes  were  admitted,  was  in  exist- 
ence eariy  in  the  13th  century,  and  it  was  incorporated 
by  a  charter  firom  Edward  lU.  in  1322.  It  was  dis- 
solved in  1547.  The  house  in  which  Shakespeare  was 
born  adll  stands,— although  its  external  appearance  is 
much  altered, — and  an  apartment  is  by  immemorial 
tradition  pointed  out  as  his  birth-room.  In  1597 
Shakespeare  purchased  New  Place  for  his  residence 
(see  vol  xxi.  p.  801 ).  Shakespeare's  house  was  pulled 
down  by  Sir  John  Olopton  in  1702,  aud  tJie  larae  new 
mansion  erected  on  its  nte  was  pulled  down  oy  Sir 
Frauds  (^astrell  in  1759.  Chiefly  through  the  exer- 
tions of  J.  0.  Halliwell-Phillipps,  the  site  of  New 
Place  was  purohased  b?  public  subsoripdon,  and  in 
1876  handed  over  to  the  trustees  of  toe  birthplace. 
The  old  theatre,  which  had  occupied  part  of  the 
ground^  was  taken  down  in  1872,  and  in  1877  anew 
memorial  theatre  was  erected  at  a  cost  of  £30,000 
[$145,800].  The  other  principal  buildings  of  the 
town  are  the  town-hall,  originally  erected  in  1633, 
almost  entirely  rebuilt  in  1767-68,  after  having  been 
severely  ii^ured  by  an  explosion,  and  greatly  altered 
in  1863  at  a  cost  of  £2000 :  the  market-house  (1820) : 
the  com  exchange  (1850) ;  the  children's  hospital 
(1871);  and  the  new  hospital  (J884).  The  Edward 
VL  grammar  school,  where  Shuespeare  leodved  his 
education,  was  founded  in  1553.  ^e  to?m  is  diiefly 
dependent  on  the  agriculture  of  the  Deighborhood. 
The  population  of  the  borourii  in  1871  was  7188,  and 
in  1881  (area  extended  in  1879  to  3865  eons)  it  was 
8054. 

"nMre  is  no  authentic  mention  of  Stratford  earlier  tban 
the  7th  century.  It  received  a  charter  for  a  market  In  the 
reifcn  of  Bichard  I.,  hot  was  not  incorporated  till  the  reifm 
of  Edward  VI.  Hie  charter  of  Charles  tL,  fnsnted  in  hie 
S6th  year,  renu^ned  the  governing  charter  of  the  town  till 
the  Mflsing  (tf  the  Hunldpal  Act  in  1836^  The  town  mf- 
ferea  tnm  a  severe  eirfdemie  in  1864,  from  Inundatione  in 
11^  and  from  fire  In  1696. 

See  8.  L,  Lee,  Stratfordim-Awn.  1884 ;  J.  0.  HaUlwell-Fbillfpiw, 
Ovillnr*  q/  lAe  LUe  <ff  Sliake^teare,  sixth  edition  (trlth  a  hlstotr  <n 
Hew  Place),  1SS6 ;  and  the  artiole  BHASsarEARi. 

STRATFORD,  a  town  of  Canada,  capital  of  Perth 
county,  Ontario,  lies  on  the  river  Avon  (a  tributary  of 
the  Thames  wbioh  diachai^es  into  L^e  St.  Clair), 
about  45  miles  by  rail  southeast  of  Cbderioh,  at  the 
junction  of  the  GK>derich  and  Buffalo  divimon  with  the 
main  line  of  the  Qrand  Trunk  Railway.  In  1849  it 
was  a  village  of  only  200  inhabitants;  but  between 
1871  and  1881  its  population  rose  from  4313  to  8239. 
It  has  a  town-hall,  extensive  repuring  riiops,  and 
SATeral  manufactures. 


STRATFORD  DE  REDCLIFFE,  Stratford  Can- 
ning, Viscount  (1786-1830),  diplomatist,  was  the 
ficst  cousin  of  Greorge  Canning  the  statesman,  and  the 
youngest  son  of  Stratford  Cannine,  who,  having  been 
disinherited  for  marrying  beneath  his  rank,  settled 
in  London  as  a  mwohant  in  Clement's  Lane,  where 
young  Canning  was  bom  4th  November,  1786. 
Shortly  afterwards  the  fitther  died,  and  the  fiuuily 
removed  to  Wanstead,  t^e  boy  attending  the  ^age 
school  and  afterwards  a  school  at  Hackney  until  17M«- 
when  he  went  to  Eton.  Ultimately  he  became  captain 
of  the  Khool,  and  he  also  manifested  his  literary 

{)redileotion8  by  publishing,  in  conjunction  with  Wef- 
esley  and  others,  a  collection  of  essays  entitled  The 
Miniature.  In  1805  he  was  elected  scholar  of  King's 
CoUegCj  Cambridge,,  and,  while  still  attending  the 
university,  became  in  1807  pr^is  writer  to  his  oouun, 
who  had  been  appointed  foreign  minister.  At  the 
close  of  the  year  ne  went  to  Copenhagen  as  one  of  the 
secretaries  of  a  special  diplomatic  mission,  and  after 
his  return  he  was  appointcMl  in  June,  1808,  first  secre- 
tary at  Constantinopte.  On  the  remonl  of  hia  diief 
Mr.  Adair  to  Vienna  in  July,  1810,  Canning  remained 
minister  pjeni^otentisry,  making  use  of  the  oppor- 
tunity to  give  indications  of  that  overmastering  pur- 
pose aud  bold  yet  subtle  diplomacy  which  were  to  have 
such  an  important  influence  on  the  history  of  the 
Eastern  question.  In  1812  he  succeeded  in  effecting 
the  treaty  of  Bucharest  between  Russia  and  Turkey, 
which  was  signed  on  the  12lh  May,  shortly  before  the 
arrival  of  his  suooessor.  This  was  properly  the  inaugu- 
ration of  that  English  influence  in  Turlcey  which  did 
not  cease  unUl  within  recent  years.  The  treaty  was 
also  of  immense  immediate  advantage  by  freeing  tho 
Russian  army  to  acta^nst  Napoleon,  and  on  his 
return  to  England  Canning  was  lewaided  by  a  pension 
of  £1200  a  rear.  He  remuned  in  London,  occupying 
himself  with  literature,  and  contributing  some  articles 
to  the  Qitarterly  Review^  then  newly  founded,  until  in 
May,  1814,  he  was  appointed  by  Lord  Castlereagh 
minister  plenipotentiary  to  Switzerland,  where  he  suc- 
ceeded in  effecting  the  federation  of  the  cantons  as  a 
neutral  state.  He  returned  to  England  in  1817,  and 
in  August,  1820,  was  sent  as  plenipotentiary  to  the 
Unitea  States,  to  arrange  certain  outstandinsr  differ- 
ences between  the  States  and  England ;  but,  although 
a  convention  was  signed  I3th  Mareh,  1824,  this  was 
rejected  by  the  American  senate,  and  matters  for 
several  years  remained,  so  far  as  any  actual  arrange- 
ment was  ooncemed,  m  <to<u  quo.  In  October,  1825, 
Canning  was  sent  on  a  second  commission  to  Constanti- 
nople, oniefly  to  promote  the  independenoe  of  Oieeoe, 
but  after  long  and  complicated  n^otiations  the  attack^ 
without  the  knowledge  of  the  ambassadors,  on  the 
Turkish  fleet  by  the  allies  under  Sir  E.  Codrington  at 
Navarino,  20th  October,  1827,  caused  a  conierenoa 
then  being  held  to  be  suddenly  broken  up,  and  ren- 
dered neoessai^'  the  withdrawal  of  the  ambassadors 
from  Constantinople.  They,  however,  again  met  at. 
Poros  towards  the  dose  of  the  following  year,  and  ulti- 
mately Turkey  was  compelled,  by  the  treaty  of  Adria- 
nople,  14th  August,  1829,  following  a  short  war  with 
Russia,  to  loose  her  grasp  on  Greece,  and  consent  to 
the  arrangement  of  a  frontier  limit.  On  his  return  to 
England  Canning  was  made  O.CB.  In  1828  he  had 
been  elected  to  the  House  of  Commons  fur  Old  Sanun, 
and  he  sat  for  different  boroughs  until  1841,  when  he 

g;ain  accepted  the  office  of  ambassador  to  Turkey, 
nring  the  next  twelve  years  he  gradually  succeed 
in  winning  the  confidence  of  the  sultan,  as  wdl  as 
awakening  his  wholesome  awe,  by  convincing  him,  not 
merely  of  his  sincere  interest  in  the  welfare  of  Turkey, 
but  of  his  sole  ability  to  thwart  the  wiles  of  the  Russian 
emperor.  There  is  no  doubt  a  certain  degree  of  exu- 
geration  in  Kinglake's  description  of  Canning  as  the 
^'Great  Elchi,"  at  whose  slightest  frown  the  Turka 
were  ready  to  quail,  and  by  whose  matchless  skill  and 
coolness  the  emperor  Nicholas  was  plao^  at  his  wits* 
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end :  but  the  consammate  alulitv  with  which  he  man- 
axed  the  negotia^oDB  oonnectea  with  the  qnestion  of 
ine  Holy  Places,  ao  as  to  place  the  emperor  as  much  as 
wwsible  in  the  wrong,  ana  to  render  his  aet  of  hostility 
on  3d  July,  1853 — which  led  to  the  Crimeui  war— 
uiuustifiable,  oannot  be  denied.  -  During  the  war  he 
retwned  his  position  at  Constantinople,  but  at  its 
conclusion  he  retomed  in  1858  to  London.  In  1852 
he  had  been  raised  to  the  peerage  with  the  title  Vis- 
ooont  Strntford  de  Bedcliffe.  fiOs  later  years  were 
spent  chiefly  in  retirement,  and,  except  when  tiie 
bsstom  qnestion  came  prominently  into  notice,  he 
took  littie  part  in  political  discussion.  On  Eastern 
politics  he  contributed  several  papers  to  die  7Kme» 
and  the  Nineteenth  Cmtwrj/.  He  died  without  sorriv- 
ing  male  issae  14th  August,  1880. 

His  enajB  w«re  collected  and  pttbliahed  in  1881  anderthe 
title  <rfthe  Eastaru  (hmtion,  with  a  memorial  ptefcoa  Dem 
Stanley.  A  manunr  1^  Stanley  Lana  Foole  Is  in  propara- 
tton. 

STRATO.   See  Pewpatbtics,  vol.  iviiL  p.  557. 

8TRAUBING,  an  ancient  town  in  the  moet  fertile 
part  of  Lowor  Bavaria,  is  situated  on  the  right  hank 
of  the  Danube,  25  miles  to  the  southeast  of  Ratisbon. 
Its  oldest  and  moat  charaeteriatio  building  is  the  taR 
square  tower  oi  the  town-hall,  with  its  five  pointed 
tamtfl,  dating  from  1206.  The  CShwcek  of  St  James 
is  a  good  Late  Gothio  edifioe  (1292-1512),  with  some 
paintioi^  asraibed  to  Wohlgemuth,  and  the  old  Carme- 
lite chmoh  oon tains  a  handsome  monument  to  Duke 
Albert  IL  of  Bavaria.  The  industries  of  StnuUng 
are  taimingf  brewing,  uid  trade  in  grain  and  cattle. 
The  popnlatioD  in  1880  was  12,625,  nearly  all  Bomaa 
CathoUoe. 

StnnbinK  is  a  town  of^mote  origin,  believed  to  be  Ides- 
tioal  witb  the  fioman  station  of  Senmtdurwm,  In  deflnlte 
histiny,  however,  it  ia  known  only  as  a  Etevarian  town,  and 
from  1333  to  1^  it  was  the  seat  of  the  oolUteral  dacal  line 
ot  Baiera-Straabing.  Ita  chief  historical  interest  attaches 
to  its  connection  with  the  wtfortanate  Agnes  Beraaaer,  who 
lived  at  the  chatean  here  with  lier  hasband  Duke  Albert 
ni.  Daring  the  latter's  abaettce  his  &theT,  Dake  Ernest, 
ezaapeiated  at  the  meaalllance,  ornelly  and  mOastly  con- 
demned his  son's  low-bom  wife  to  death,  and  caosed  her  to 
be  hurled  into  the  Danabe  from  the  bridge  (1435).  A  chapel 
in  the  ehn  rchyard  of  St.  Pet^s  is  said  to  cover  her  remains. 
Fraonhofer  tht  optidan  was  bom  at  Straabing  in  1787. 

STRAUSS,  Dayid  f^DRtOH  (1808-1874),  author 
the  Lehm  Jesu,  was  bom  at  Ludwigshurg,  near 
Stuttgart,  January  27, 1808.  He  was  the  son  of  a  small 
tradesman  who  loved  literatore  and  thooj^ht  more 
than  bosiness,  and  his  mother  was  a  bright  intelligent 
woman  whose  piety  was  practical  rather  than  medita^ 
tive,  while  she  had  an  open  eye  for  the  beauties  of  art 
and  aatore.  In  his  thirteentn  year  the  boy  was  seat 
to  the  evangelical  seminary  at  Blaubenren,  near  Ulm, 
to  be  prepared  for  - the  study  of  theology.  Amongst 
his  soho<M-fellows  were  yonths  destinm  to  beeome 
ecinally  disdnguished  with  himself,  of  whom  he  has 

Sven  sketches  in  his  Chrutian  Marklm.  Amongst 
le  priDcitnl  masters  in  the  school  were  Professors 
Kern  and  F.  C.  Banr,  who  inAised  into  their  pupils 
above  all  a  deep  love  of  the  ancient  dassics.  In  1825 
Straunpassed  from  school  to  the  nniversity  of  Tubin- 
gen. The  oonrse  of  study  wafi  two  years  of  philosophy 
and  history  and  tJiree  of  theolo^.  The  professors  or 
philosophy  failed  to  interest  him,  and  he  accordingly 
followed  pretty  much  his  own  devices  in  this  field,  de- 
voting himself  esperaally  to  Schelling,  the  writers  of 
the  romantic  school,  Jacob  Biihme,  and  even  to  som- 
nambulistic and  other  modem  superstitions.  In  1826 
his  previous  teachers,  Kem  and  Baur,  removed  to 
TUbii^n,  and  the  latter  introduced  him  to  the  writ- 
ings of  Schleiennaoher,  which  awoke  hiskeen  dialectical 
bculty  and  delivered  him  from  the  v^ueneas  and  ex- 
SM^erations  of  romantic  and  somnambulistic  mysticism, 
While  ibr  a  time  he  found  satisfiustion  for  his  religious 
nature  in  Sohleiermaoher's  idea  of  relij^on-   In  the 


last  year  of  hu  stay  at  Tiibinj^n  he  read  with  IfiUlcUn 
Heir's  PhdnomenohgiA  which  was  the  beginnuig  of 
his  abandonment  of  Schleiermacher  for  U<weL  In 
1830  he  passed  his  examination  tailliantly,  aniTbecame 
asMstant  to  a  oonntiy  dergyman,  and  was  greatly  be- 
loved as  preacher  aod  pastorhy  the  parishioners.  After 
nine  mouths  io  this  position  he  accepted  the  post  of 
im>fesBor  in  the  high  school  at  Maulbronn,  having  to 
teach  Latin,  history,  and  Hebrew.  Here  also  he  was 
most  successful  and  highly  valued.  But  in  October, 
1831,  he  resigned  his  office  in  order  to  study  under 
Sdileiermacherand  Hegel  in  Berlin.  Hegel  died  just 
as  he  arrived,  and  though  he  regulany  attended 
Sohleiermaoher's  lectures,  it  was  only  those  on  the  life 
of  Jesus  which  exercised  a  v«y  powerful  influence 
upon  him.  It  was  amongst  the  foUowersof  fle^  that 
he  fimnd  kindred  spirits.  Under  the  leading  of  Hwera 
distinction  between  "  Yorstellung  "  and^'Bc^^." 
he  had  already  eononved  the  idea  of  his  two  mrndpsl 
theological  worfai-^he  L\fe  of  Jam  and  Uw  Chrisbtm 
Dogmatic*.  In  1832  he  returned  to  Tiibingen  and  be- 
came repetent  in  the  university,  lecturing  on  \af^ 
history  of  philosophy,  Ftato,  uhI  history  of  ethics^  with 
great  success.  Bntu  the  autumn  of  1833  he  reeigned 
this  position  in  ordm  to  devote  all  his  time  to  the  com- 
pletion of  his  projected  I^e  of  JetvM.  In  a  year  the 
manuscript  was  finished,  and  in  1834  the  first  volume 
and  in  1835  the  second  were  given  to  the  woHd.  He 
work  produced  an  immense  sensation  and  created  a  new 
epoch  in  the  tceatment  of  the  rise  of  Ghristiani^. 
llie  chief  repliee  to  it  were  W  Tholuok,  Neander,  A. 
Schweiser,  Ullmann,  and  Bruno  Bauer.  In  1837 
Strauss  replied  to  his  critics  {Streitschr\ftat  zur  Vr- 
theuUfftmg  memer  StJw^  iUter  dot  i>6en  Jem).  Li 
the  third  edition  <^  the  woi^  (1839),  and  in  Zuieifriedr 
ZicA«  JBKUter  he  made  important  concessions  to  his 
critics,  it\Am  he  withdrew,  howevei\  in  the  fbutth 
edition  (1840,  translated  into  English  by  George  £3iot, 
with  Latin  preface  by  Strauss,  1846).  In  1840  and  the 
following  year  he  published  his  Chria^uJtt  GlaviieM- 
lehre  (2  vols.  J,  the  principle  of  which  is  that  the  his- 
tory of  Christian  doctrines  is  their  disintegration. 
Between  the  nuhlicatiou  of  this  work  and  that  of  the 
PriedHcke  BUiUer  he  had  been  elected  to  a  chair  of 
theology  in  the  untver«ty  of  Zurich.  But  the  appmnt- 
ment  provoked  such  a  storm  of  popular  ill-will  m  the 
canton  that  the  authorities  considered  it  wise  to  pennon 
him  before  he  entered  upon  his  duties,  idthough  thia 
oonoesuon  came  too  late  to  save  the  Goverameot. 
With  his  GUofv&efufe&re  he  took  leave  of  diecrfogy  Ibr 
upwards  of  twenty  years.  In  August,  1 842,  he  married 
^nee  Schebeet,  a  cultivated  and  oeautiful  opera  sinnr 
or  high  repute,  but  not  adapted  to  be  the  wiib  of  a 
scholar  and  literary  man  like  Strauss.  Five  yean 
afterwards,  when  two  children  had  been  bom,  asepsra- 
tion  by  arrangement  was  made.  Strauss  resumed  his 
literary  activity  by  the  pubUcation  of  Der  RomatUiker 
a/»f  dem  Throne  der  Ccttaren,  in  which  he  drew  a 
satirical  parallel  between  Juliw  the  Apostate  and 
Frederick  William  IV.  of  Prussia  (1847).  In  1848  be 
was  nominated  as  member  of  the  Frank  fort  parliament, 
but  was  defeated.  He  was  elected  for  the  Wiirtembe^ 
chamber,  but  his  action  was  so  conservative  that  hia 
constituents  requested  him  to  resi^  hia  seat  H« 
forgot  his  political  disappointments  in  the  produotipD 
of  a  series  of  biographical  works,  which  secured  for  him 
a  permanent  place  in  German  literature  {Sdivbart^M 
Ldten,  2  vol,  1849 ;  ChruHan  JHHrldm,  1851 ;  /Hscft- 
itn,  1855;  Ulrich  pon  HttUen,  3  vols..  1858-60,  4th 
ed.,  1878;  H.  S.  Reimanu,  1862).  With  this  last- 
named  woric  (see  Reimarfs)  he  returned  to  tbeolo«y, 
and  two  years  aflerwards  (1864)  published  hisXeo^i 
JamJUr  doji  Deuttche  VoJk  (4th  ed.,  1877).  It  failed 
to  produce  an  effect  comparable  with  that  of  tbe  first 
Life,  but  the  replies  to  it  were  many,  and  Straoas 
answered  them  in  his  pamphlet  Die  aaJben  md  die 
Gnmzen  (1865),  directed  specially  agun8tSehenkel«nd 
Hengstem  »rg.  His 
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der  Getdvickte  (1865)  is  a  severe  critidsm  of  Sofaleier- 
maoher'B  leoturee  on  the  Life  of  Jesus,  which  were  then 
fiist  pul^lished.  From  1865  to  1872  Strauffl  resided  in 
Darmstadt,  where  he  made  the  personal  aoquaintauce 
of  the  princeea  Alioe  and  the  orown-prinoess  of  Ger- 
maoy,  reoeiviog  from  both  ladies  many  marks  of  esteem. 
In  1870  he  publisbed  his  leoturee  on  VoUaire  (3d  ed., 

1872)  ,  which  were  written  for  the  princess  Alice  and 
delivered  before  her.  In  the  woriu  of  these  yeius  it 
seemed  that  the  truth  of  Christianity  had  beoome  still 
more  problematic  to  Strauss,  and  this  was  more  obvious 

V  t^an  ever  in  lUs  next  and  last  important  work,  hiscon- 
fiBsnoot  and  final  summuy  answer  to  the  four  ^reat 
questioDS — Are  we  GhristUns?  Have  we  still  religion  ? 
Whi^  is  our  oooeeption  of  the  world  ?  How  are  we  to 
r^n)l*to  oor  lives?  {Der  Alte  und  der  Neue  Glattbe, 
1872,  nth  ed.,  1881,  English  translation  by  M.  Blind, 

1873)  .  The  wotk  produced  a  greater  sensation  thau 
bis  Qrst  L^e  o/Jenu,  and  not  least  amongst  Strauaa's 
own  fiienoB,  who  wondered  at  his  one-sided  view  of 
Chrisdanity,  his  professed  abandonment  of  all  roiiitual 

Ehilosophy,  the  strange  inoonsistendes  of  his  thoiufat, 
is  soteoUfio  credulity,  and  the  offensive  form  oi  his 
neintions.  To  the  fourth  edition  of  tJie  book  he  added 
A  Naehioortah  Vorwort  The  suue year  qrmp- 

toms  of  a  fatal  malady  appeured,  and  death  followed 
February  7^  1874.  Though  his  last  book  renounced  in 
aimoat  niToIooi  hn^uM  the  hope  of  immortality,  he 
read  FUto's  J^ado  m  the  Greek  during  his  last  days, 
and  Zeller  says  "  bis  friends  bade  him  adieu  with  feel- 
ings Buoh  as  Plato  has  desoibed  at  Uie  md  of  that 
dialogue." 

atimuas'i  mind  wasalmoat  exeluslvely  analytical  and  erit- 
laal,  withoat  depth  of  nllgiooB  feeling,  or  jdiiloaophioal  pen- 
otnUoa,  or  historical  lympathy.  His  work  was  Mooxd- 
'iokir  ruely  constructive,  and,  »ve  when  he  was  dealing 
with  a  kindred  spirit,  he  fidled  as  ua  histoiiao,  bioicrapher, 
Md  oritio,  strikingly  Ulnstiating  Ooethe's  profoundly  trae 
principle  tiiat  loving  nrmpathy  is  eoBentiufor  productive 
erUMsm.  His  fltst  Ltfe  of  Jmu  was  directed  against  not 
on^  the  traditional  orthodox  view  of  the  Gospel  namtdves, 
bat  likewise  the  rationalistic  treatment  of  them,  whether 
after  the  manner  of  Beimams  or  that  of  Paulas.  The  mythi- 
cal theory  that  the  Christ  of  the  Goqwls,  excepting  the  most 
meagre  ontUne  of  personal  history,  was  the  unintentional 
creation  of  the  early  CSiristian  Henianlc  ezpectstion  he 
applied  with  merciless  rigor  and  mechanical  inoonsidera- 
tion  to  the  narratives.  Bat  his  operations  were  based  upon 
&tai  defects,  positive  mid  negative.  He  held  a  narrow 
theory  as  to  the  mlrsoalons,  a  still  narrower  as  to  the  rela- 
tion of  the  divine  to  the  human,  and  he  had  no  tme  idea 
of  the  natoie  of  historical  tradition,  while,  as  C.  F.  Baur 
eompWned,  his  critique  of  the  Gospel  history  had  not  been 
preceded  by  the  essential  preliminary  critique  of  the  Gos- 
pels themselves.  With  a  broader  and  deeper  philosophy  of 
religion,  Jnster  canons  of  historical  criticism,  with  a  more 
exact  knowledge  of  the  date  and  origin  of  the  Gospels,  his 
ligvoos  ^pUoation  of  the  mytUcal  theory  with  its  de- 
Btmotlve  lesnlti  would  have  been  imponible.  In  his  second 
IMi  tfJunt,  thoorii  onioeding  somwilBg  to  C.  F.  Baor,  he 
adheres  substantiallyto  his  mythical  theory,  while  he  seeks 
to  make  good  one  defect  of  the  first  JMt  by  supplying  a 
fmvioas  examination  <^  the  Gospels.  But  Idiis  exunina- 
tkn  shows  little  indepuident  resaareh,  being  aoareely  moie 
than  tlw  adoption  of  the  oondiiriOBSof  C.  F.  Baur  and  his 
earlier  disciples.  Another  advance  on  the  ftist  work  is  the 
addition  of  a  sketch  of  the  historical  facts  of  the  life  of 
Jeans  ud  at  his  religions  character,  but  he  adberea  to  his 
early  limited  and  ahulowview  f^tiie  ndatioiof  the  divine 
and  the  human,  and  stiU  tUla  toanmhoid  the  tme  mis- 
■ion  of  the  fbonder  of  the  Christian  religion.  Bat  the  esti- 
mate of  the  religious  mlssioo  of  Jeens,  and  of  tiie  historical 
tmstworthineos  of  tiie  Gonels,  is  tax  i^Aia  in  tills  Lift 
than  the  ttal  one  in  iW  Jtts  md  der  2VSas  Ofaafte.  As  in 
Us  philotophtcal  development  he  exhibited  wavering  un- 
certainty, BO  it  is  impossible  to  reconcile  his  views  of  Christ 
and  Christianity  at  diflbreat  periods  of  his  life.  Borne  of 
the  expresrions  of  his  last  book  in  this  respect  are  In  glaring 
eoDtrast  with  tite  positioas  he  maintained  in  earlier  years. 

Btranv's  works  are  pnbUshed  in  a  collected  edition  In  12  vols., 
by  ZeUer,  Bonn,  1S76-TO,  witbont  his  OkriKKcAe  Doffmaltk.  On  his 
Iw  and  works  see  ZeUer's  DaM  Friedrieh  Straum  in  tetmmtAen 
«Ndataim<Seftiiflen.Bcma.  1874:  A.  Hansiath's  A  i*.  OrOMM  «hmI 
dfa  llksDiMtaartMr  A^vDls.,BeldeIbarit,  UK-7St  hisownsssiv 
•nASMKiMr;r.T%tehsr^£«(ietoaSv«.L3.  KailBefawais, 


Zur  OetiMebie  der  neuaten  ThtdiofM.  4th  ed.,  1869  ;  HeinHcb  Lang, 
AetMdae  £e(Ien,TOl.  IL ;  Dorcer,  OaiAiekie  der  proteOantlieAm 
Iheotogte,  1876 ;  Nlppold,  Bandbueh  der  naualen  K^vheMetdOdde. 
1868;  J.  H.  Scholten,  "Straoss  sad  Cbristisalty,"  In  neaiogical 
Rnine,  1874,  Jan.  and  April ;  Hase,  ^otMdiU  Jew,  1876,  give 
critiques  from  different  points  of  new  of  Straoss's  tbeologicsl 
works,  partlioalarly  his  Lives  of  Jesus.  (J.  v.  s.) 

SXBAUSS,  JoHANN  (1804-1849),  orchestral  con- 
ductor and  composer  of  dance-music,  was  bom  at 
Vienna,  March  14,  1804.  In  1819  he  obtained  his 
first  engagement  as  a  violinist  in  a  smiUl  band  then 
playing  at  the  Sperl,  in  the  Leopoldstadt.  Shortly 
aftwwards  he  joined  Lanner,  with  whom  he  remained 
associated  as  deputy-oonductor  until  1825,  when  he 
oiganized  a  little  band  of  fourteen  performers  on  bis 
own  account.  It  was  during  the  carnival  of  1826  that 
Strauss  inaugurated  his  long  Kne  of  triumphs  by  in- 
tooducing  his  band  to  the  public  of  Vienna  at  the 
Schwan.  in  the  Boasan  sabnrb,  where  his  famous 
TaOhert-  Wedzer  (op.  1)  at  once  establi^ed  his  reputa- 
tion as  the  best  composer  of  danoe-mmio  then  living. 
Upon  the  strength  of  th»  snooess  he  was  invited  back 
to  die  Speri,  where  he  accepted  an  engagement,  with 
an  increased  orchestra,  fur  six  years,  soon  after  this 
he  was  appointed  kapellmeister  to  the  1st  Bili^er  regi- 
ment, and  intrusted  with  the  duty  of  providing  the 
musie  for  the  court  balls ;  while  the  number  of  hia 
private  engagements  was  so  great  that  he  found  it 
neoeasary  to  enlarge  hia  band  Irom  time  to  time  until 
it  eoimated  of  more  tban  two  hundred  performers.  In 
1833  he  began  a  long  and  extended  eeriea  of  toura 
throughout  northern  iSnrope,  eventuatlv  visidng  Eng- 
land m  1838.  In  Paris  ne  aasociated  himaeu  with 
Musard,  whose  quadrilles  became  not  mw^  leas  popu- 
lar than  his  own  waltoes ;  bat  his  greatest  SDooeeaes 
were  addeTed  in  London,  where  he  arrived  in  time 
for  tiie  coroudon  of  Queen  Victoria,  and  played  at 
seventy-two  public  eonoertS}  besides  innumeralHe  balls 
and  other  printo  entertainmenta.  The  fatigue  of 
these  long  Jotuneys  seriously  iiyured  Strauae's  health ; 
but  he  Boon  resumed  his  duties  at  the  Sperl ;  and  on 
May  5,  1840,  he  removed  with  his  band  to  the  Impe- 
rial "Volksgarten,"  which  thenceforth  became  the 
scene  of  his  most  memorable  successes.  Those  who 
etijoyed  the  privilege  of  hearing  him  conduct  there 
could  never  forget  the  wonderful  delicacy  of  the  per- 
formance, over  which  the  master  presided  with  a  quiet 
power  which  insured  the  perfection  of  every  minutest 
nuanee.  In  1844  Strauatf  began  booUiot  extenaive 
aeriea  of  tours,  la  1849  he  revinted  London,  and, 
^ler  his  ikrewell  oonoert  was  esoorted  down  the  Thames 
by  a  squadron  of  boats,  in  one  of  which  a  band  played 
tnnee  in  his  honor.  Thw  was  his  last  nublic  triumph. 
On  his  return  to  Vienna  he  was  attacked  with  scanet 
fever,  of  which  he  died,  September  25,  1849. 

Strauss  was  sorvived  by  three  Botis,-^ohanD  (bom  1826), 
Joseph  (1887-1870^  and  Edward  (bom  1835),  all  of  whom 
have  distinguished  tiiemselvee  as  composers  of  dance-music 
and  assisted  in  lecroittng  the  ranks  and  perpetuating  the 
traditions  of  the  still  famooa  band. 

STRAUSS-DURCKHEIM,  Hkrouli  (b.  1790,  d. 
1865),  an  eminent  French  entomologist^  was  the  author 
of  anatomical  works  of  ezquirate  precision  and  fulness 
of  detwl.  Two  of  these  (his  monographs  of  the  anat- 
omy of  Uie  oookchi^er  and  of  the  cat)  are  pennanent 
claasios,  of  which  the  influence  has  aided  greatly  in 
raising  the  standard  of  zoological  works. 

STEIAWBERRY  {Fragaria).  Apart  fipom  ita^  in- 
tereet  as  a  dessert  fruit  (see  HoBTicvLTnKE,  vol  zii.  p. 
287),  the  strawberry  has  claims  to  attention  by  reason 
of  the  peculiarities  of  its  atruoture  and  the  excellent 
ilhtstrationa  it  offera  of  the  inherent  power  of  varia^ 
tion  poaeessed  by  the  plaxA  and  of  ^the  sacoess  of^e 
gvdener  in  availing  himself  of  this  tendency.  The 
genus  fhtaaria  consists  of  a  small  number  (three  t« 
fonr,  acooraini;  to  Hooker)  of  apeues,  native  of  the 
temperste  regions  of  boUi  hemiapheraB.  as  well  as  of 
mountain  diatriets  in  warmer  oUnua.  The  tufted  char- 
aeter  ot  the  plant,  and  its  halHt  of  sending  oat  long 
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vleDiier  branches  (rannen)  which  prodace  a  new  bud 
at  the  extmmity,  are  well  kaown.  The  leaves  are 
usually  p^matel;jr  three-parted,  bat  the  number  of 
leaflets  may  be  lucreasea  to  fire  or  reduced  to  one. 
While  the  flower  has  the  typical  Rosaceous  Btrooture, 
the  so-called  fruit  is  very  peculiar,  but  it  may  be  un- 
derstood by  the  contrast  it  presents  with  the  hip  " 
of  the  rose.  In  the  last-named  plant  the  top  of  the 
flower-stalk  expands  as  it  grows  into  a  vaae-shaped 
oavity,  the  "nip,"  within  which  are  concealed  the 
true  fruits  or  seed-veesels.  In  the  rose  the  extremity 
of  the  floral  axis  is  concave  and  besjB  the  carpels  in 
its  interior.  In  the  strawberry  the  floral  axis,  instead 
ofbeooming  oonoave,  swells  out  into»  fleshy,  dome- 
8haj>ed  or  nattened  mass  in  which  the  carpels  or  true 
fruits,  commonly  called  pips  or  seeds,  ue  more  or  less 
imbedded  but  never  wholly  concealea.  A  ripe  straw- 
berry in  fact  ma^  be  aptly  compared  to  the  "  fruit " 
of  a  rose  turned  inside  out. 

The  common  wild  strawberry  of  Great  Britain, 
which  indeed,  is  found  throaghout  Europe  and  great 
part  of  North  Amerioa,i8  F\veaoa^  and  this  was  the 
first  species  brought  under  cultivation  in  the  eariy  part 
of  the  I7th  century.  Later  on  other  species  were  in- 
troduced, such  as  F.  datior,  a  European  species,  the 
parent  stock  of  the  hautbois  strawberries,  and  eepeoi- 
ally  F,  virgittmna  from  the  United  States  and  F.didlo- 
entit  from  Ghiloe.  Vrom  these  species,  croMed  and  re> 
(sossed  in  varioos  manners  have  sprung  the  vast  num- 
ber of  di&rent  nrieties  now  ennmerated  in  eatalogoee, 
whose  oharaoteristics  are  so  inextriesbly  blwded  thiUi 
the  attempt  to  trace  their  exact  parentage  or  to  follow 
out  their  uneage  has  become  impossible.  It  must  suf- 
fice to  say  that  the  varieties  at  present  cultivated  vary 
in  the  most  remarkable  degree  in  size,  oolor.  flavor, 
shape,  degree  of  fertility,  season  of  ripening,  lialHlity 
to  disease,  and  oonstitution  of  plant  Some,  as 
previously  stated,  vary  in  foliage,  others  produce  no 
ronneis,  and  some  vaiy  materiuly  in  the  relative  de- 
velopment of  their  sexual  organs,  for,  while  in  most 
oases  ike  flowers  are  in  appearance  hermaphrodite,  at 
least  in  strnoture,  there  is  a  very  general  tendency 
towards  a  sepaiation  of  the  sexee,  so  that  tiie  flowers 
ar«  males  or  females  only  as  to  function,  even  although 
they  may  be  perfect  in  construction.  This  tendenciy 
to  dioBcism  is  a  oommon  oharaoteristio  amon^  Ba$aeecB, 
and  sometimes  prores  a  source  of  disappointment  to 
the  cultivator,  wno  finds  his  (ilants  barren  where  he  had 
hoped  to  gather  a  crop.  This  happens  in  the  United 
States  more  frequently  than  in  Britain,  but  when  re- 
cognized can  be  readily  obviated  by  planting  male 
varieti^  in  the  vicinity  of  the  barren  kinds.  Iwwin, 
in  alluding  to  the  vast  amount  of  variability  in  the  so- 
called  "fruit,"— a  change  effected  by  the  art  of  the 
horticulturist  in  less  than  three  centuries, — contrasts 
with  this  variability  the  fixity  and  permanence  of 
character  presented  by  the  true  fruits,  or  pips,  which 
are  distributed  over  the  sorfeoe  of  the  sinulen  axis. 
The  will  and  art  of  the  gardener  have  been  dixeoted  to 
the  improvement  of  Uie  one  organ,  while  be  has  de- 
voted no  attention  to  Uie  odier,  which  consequently 
remains  in  the  same  condition  as  in  the  wild  plant 
Too  much  strMs  is  not,  however,  to  be  laid  on  this 
point,  for  it  must  be  remembered  that  the  foluge, 
wbiofa  is  not  specially  an  object  of  the  gardfflier's 
**  selection,"  nevertheless  varies  considerably. 

STRAW  MANUFACTURES.  Straw  forms  the 
raw  material  of  some  not  unimportant  industries. 
It  serves  for  the  thatching  of  roofs,  for  a  paper-mak- 
ing material^  for  ornamenting  small  surfaces  as  a 
"straw  mosaic,"  for  pluting  into  door  and  table  mats, 
mattresses,  etc,  and  for  weaving  uid  pluting  into 
light  baskets,  uttficial  flowers,  etc.  These  api^oa- 
tions,  however,  are  insignificant  in  comparison  with 
the  place  occupied  by  straw  as  a  raw  material  for  the 
straw  bonnets  and  hats  worn  by  both  sexra.  Of  the 
various  materials  which  go  to  the  falvioation  of  plaited 
head-gear  the  most  imptntant  is  wheaten  sU»w.   It  is 


onl^  in  certain  areas  that  Btnw  soitaUe  for  mining 

Elaits  is  produced.  The  straw  must  have  a  certain 
mrth  of^"pipe"  between  the  knots,  must  possess 
a  clear  delicate  golden  oolw,  and  must  not  be  bnttl& 
The  most  valuable  straw  for  plaits  is  grown  in  Tus- 
cany, and  from  it  the  well-known  Tuscan  plaits  uid 
Leghorn  hats  are  made.  The  straw  of  Tuscany,  speci- 
ally nown  for  plaiting,  is  distinguished  into  tnree 
qualities, —Bmteoenu  Sertume  being  the  finest,  Afas- 
zuolo  the  second  quality,  from  which  the  bulk  of  the 
plaits  are  made,  while  from  the  third  quality,  Santa 
Fioro,  only  "Tuscan  pedals "  and  braids  are  plaited. 
The  wheat^seed  for  these  sfmws  is  sown  venr^tluo^ 
on  comparatively  elevated  and  arid  land,  ana  it  smu 
up  long  attenuated  stalks.  When  the  grain  in  the 
ear  is  about  half  developed  tiie  straw  is  pulled  np  by 
the  roots,  dried  in  the  sun,  and  snbeeqaentiy  spread 
out  for  several  successive  days  to  be  bleached  under 
the  influence  of  alternate  sonlight  and  night-dews. 
The  pipe  of  the  upper  Joint  alone  is  sdected  for 
plaiting,  the  remuhder  or  the  straw  being  uaed  for 
other  purposes.  These  pipes  are  made  up  in  small 
bundles,  bleached  in  sulphur  fumes  in  a  closed  chest, 
assorted  into  sizes,  and  so  prepared  for  the  plaiten. 
Straw  plaiting  is  a  domestic  industry  among  the 
women  and  young  children  of  Tuscany  and  some  parts 
of  Emilia.  Tiuoan  plaite  and  hats  vary  enor- 
mously in  quality  and  vuue ;  the  plait  of  a  hat  of  good 
quality  may  represent  the  work  of  four  or  five  dvys, 
white  hats  of  the  highest  quality  may  each  ooeupy 
riz  to  nine  months  in  mi^ng.  The  finest  woric  is  ex- 
cessively tiying  to  the  eyes  of  the  plaiteis,  who  can 
at  most  give  to  it  two  or  tiiree  hours'  labor  daily. 
The  exports  of  plaits  and  mauu&ctared  hats  from 
Leghorn  average  in  value  £480,000  j;$2,332.8U0]  annn- 
alls,  about  one  half  of  the  goods  going  to  America. 

Tlie  districts  around  Luton  in  Bedfordshire  and  the 
neighboring  counties  have  since  the  beginning  of  the 
17th  oenturv,  been  the  British  home  of  the  straw-plait 
industry.  The  straw  of  certain  varieties  of  wheat  cul- 
tivated in  that  region  is,  in  favorable  seasons,  possessed 
of  a  fine  bright  color  and  due  tenacity  and  sta«ngth. 
Hie  straw  is  cut  as  in  ordinary  harvesting,  but  is 
allowed  to  dry  in  the  snn  befiHre  binding.  Subse- 
quently straws  are  selected  fhun  the  sheaves,  and  of 
these  the  pipes  of  the  two  upper  j«nts  are  taken  fw 
plaiting.  The  pipes  are  assorted  into  sizes  by  passiDX 
them  through  graduated  openings  in  a  grilled  wire 
frame,  and  those  of  good  oolor  are  bleached  hf  the 
fumes  of  sulphur.  Spotted  and  discolored  straws  are 
dyed  either  in  pipe  or  in  pltut  The  plaiten  woric  up 
the  material  in  a  damp  state,  either  into  whole  stiaw 
or  split  straw  plaits.  Split  straws  are  propued  with 
the  aid  of  a  small  instrument  having  a  projecting  point 
which  enters  the  straw  pipe,  and  from  which  radiate 
the  number  of  knife-edged  cutters  into  which  tlw 
straw  is  to  be  split  'Die  Raiting  of  straw  in  the  Luton 
district  formerly  gave  employment  to  many  tboosanda 
of  women  and  young  children  ;  but  now  vast  quantities 
of  plaits  are  imtMirted  at  a  very  cheap  rate  from  Can- 
ton in  China.  The  result  is  that,  while  the  Luton 
trade  is  estencUng,  the  number  of  persons  it  there 
gives  occupation  is  greatly  diminished.  In  1871  about 
50,000  persons  were  employed  in  the  straw  indnstry, 
and  in  1881  the  number  was  only  about  31,000.  Tne 
plaits  are  sewed  partly  by  hand  and  in  a  specd^ 
sewing-machine,  and  the  hats  or  bonnets  are  finosfaed 
by  stiffening  wiui  gelatin  size,  and  blocking  into  shape 
with  the  aid  of  heat  and  powerful  pressure,  acoor^ 
ing  to  the  dictates  of  fashion.  The  annual  output  of 
the  straw-plait  industry  in  England  is  estimated  to 
amount  in  value  to  about  £4,000,000  [$19,440,000]. 

In  the  United  States  straw-plait  work  is  pnoapally 
centred  in  the  State  of  Massachusetts.* 

>  rAccorilinKtotheU.8.ceiifflKofl880theniftnnftcWre(rf*»w- 
soodB  WM  rarriftd  on  In  77  esUbllKhmento,  with  a  total  «p*t^  of 
hm&H^  the  prodoett  being  valued  at  »«S;™S-  In  lUmmcim- 
■rtSi  tSan  wen  8S  eMatrilduaento  (npttal  fZMLfim,  wJkmb  pral. 
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Ifany  sabsbanoM  beflidesBtmr  are  worked  into  plaits  uid 
braids  for  tXHineto.  Among  theae  may  be  noticed  thin  strips 
of  willow  aad  cane,  antt  the  ftonda  of  nnmerooa  palma. 
"  BrasOIan"  hats  made  from  the  fronds  of  the  palmetto 
palms,  Babat  PtOmetto  and  8.  mmieana,  are  now  hugely  made 
at  St.  Albans.  The  &moa8  Panama  bats,  fine  qoalitiee  of 
wUdh  at  one  time  wen  worth  f80  to  £30  [$145.80] 

•uh,  an  made  from  the  leaTes  at  the  screw  ptnc^  Oariudo- 
•foe  jafwala.  They  ue  now  nuranfcetored  at  Dreaden, 
Staaabnrg,  and  Nan^y^  andoaa  be  parohased  at  SOs.  or  £St 
[$7J88ora7S.] 

STREET,  GzoBOB  EDmnm  (18^1881),  one  of 
the  aUest  arebiteotfi  of  the  present  oentoiy,  waa  born 
at  Woodford  in  Essex  in  1824.  He  obtfuned  his  archi- 
tectural  ednoation  in  tbe  office  of  Hr.  Owen  Carter  at 
Winobester,  and  afterwards  worked  for  five  years  as 
an  *'  improver"  witb  Sir  G.  Q.  Soott  in  London.  At 
an  early,  age  Street  became  deeply  interested  in  the 
principles  of  Gothic  architecture,  and  devoted  an  vn- 
sparing  amount  of  time  and  labor  to  studving  and 
sketch  mg  the  finest  examples  of  mediaeval  Doudings 
in  England  and  on  the  Oontineot  He  was  a  draughts- 
man of  a  ver^  high  order  \  Ids  sketohes  are  maater- 
pieoes  of  spirit  and  brilliant  touch.  In  1855  be 
DuUiahed  a  veiy  oar^l  and  well  illnatnted  woA  on 
J%e  Bride  and  Hforft^e  ArekUmstttre  ^UTorthem  Italj/, 
and  in  1865  a  book  on  7^  Oothte  Arehiteeture  of 
J^papk.  with  verv  beautifhl  drawing  1^  bis  own  band. 
Street  8  penonal  taste  led  him  in  most  cases  to  select 
for  his  design  the  13th  century  Gothic  of  England  or 
IVanoe,  his  knowledge  of  which  was  very  great, 
especially  in  the  skilful  use  of  rich  mouldin^gs.  By  far 
the  minority  of  the  buildibra  erected  by  him  were  for 
eodeoMtioal  uses,  the  chi^being  the  convent  of  Ejast 
Grinstead,  the  theological  ooll^  at  Guddesden,  and  a 


very  large  number  of  churches,  such  aa  St.  Philip  and 
St  James's  at  Oxford,  St  John's  at  Torquay,  All 
Suots  at  Clifton,  St.  Saviour's  at  Eastbourne,  St 
MaKaret's  at  Liverpool,  and  St  Mary  Magduene, 
Paddington.  His  largest  works  were  the  nave  of 
Bristol  cathedral,  the  choir  of  the  cathedral  of  Christ 
OhuToh  in  Dublin,  and,  above  all,  the  new  Courts  of 
JoBtioe  in  London,  seoond  only  in  architectural  im- 
portance (during  this  century)  to  the  Houses  of  ^xlia- 
ment  After  a  prolonged  competition  Sbreet  was 
appointed  architect  to  the  Courts  of  Justice  in  1868 ; 
but  the  building  was  not  complete  at  the  time  of  his 
death  in  December,  1 88 1.  A  great  deal  of  somewhat 
unfair  mticiam  has  been  lavmned  on  this  building ; ' 
but  it  should  be  remembered  that  Street  was  much 
hampered  both  by  want  of  a  sufficientiy  large  site  and 
by  petty  economies  in  money  insisted  on  by  the  com- 
missioner of  works.  Though  perhaps  deficient  in 
unity  of  composition,  this  great  building  possesses 
much  grace  in  its  separate  parts,  and  has  great  refine- 
ment of  detail  throughout  Street  was  elected  an 
associate  of  tbe  Royal  Academy  in  1866  and  R.  A.  in 
1871 ;  at  the  time  of  his  death  he  was  profesaor  of 
history  te  the  Royal  Academy,  and  had  just  finished  a 
very  interesting  course  of  lectures  on  the  development 
of  medisBval  architecture.  He  was  also  a  member  of 
tbe  Royal  Academy  of  Vienna,  and  a  knight  of  the 
Legion  of  Honor.  His  somewhat  sudden  death,  on 
December  18,  1881,  was  hastened  by  over-woi^  and 

f>rofesnonaI  worries  connected  with  the  erection  of  the 
aw  courts.  He  was  buried  in  the  nave  of  Westminster 
Abbey,  where  his  ^ve  is  maiked  by  a  handsome 
sepiilohral  brass  designed  by  Mr.  Bodley. 
STREETS.   See  Roads,  voL  zz.  p.  597  aq. 


STRENGTH  OF  MATERIALS. 


1.  rpHE  name  "atrengdi  of  materials  "  is  s^ven  to 
±  that  part  of  Uie  theory  of  engineering  which 
deals  with  the  Datnreaadeffectsof  stxessesin  meparts 
of  en^neering  structures.  Its  prinnpal  object  is  to 
determine  the  proper  sise  and  Kwm  of  pieces  which 
have  to  bear  given  loads,  or,  oonversely,  to  determine , 
the  loads  which  can  be  safely  applied  to  pieces  whose 
dimensions  and  arrangement  are  already  given.  It 
also  treats  of  the  relation  between  tbe  applied  loads  and 
the  changes  of  form  which  they  cause.  The  snliject 
oomprisM  experimental  investigation  of  the  properties 
of  materials  as  to  strength  and  elasticity,  and  mathe- 
matical discussion  of  the  stresses  in  ties,  struts,  beams, 
shafts,  and  other  elements  of  structures  and  machioes. 

2.  Stbzsb  is  tbe  mntnal  action  at  the  snrface  of  contact 
o-_^-  between  two  bodies,  or  two  imaginary  parts  of 
a  body,  whereby  each  of  the  two  exrats  a  force 
upon  the  other.  Tbos,  when  a  stone  lies  on  the  ground 
there  is  at  tbe  aar&oe  of  contact  a  stress,  one  aspect  of 
which  is  the  force  directed  downwards  with  which  the 
stone  pnshea  the  groand,  and  the  other  aspect  is  the  equal 
force  directed  upwards  with  which  the  ground  poshes  the 
stone.  A  body  Is  said  to  be  in  a  state  of  stress 
when  there  is  a  stress  between  the  two  parts 
which  lie  on  opposite  sides  of  an  imaginary 
surface  of  section.  A  pillar  or  block  sapporting  a  weight 
is  in  a  state  of  stress  mcause  at  anjsr  cross  section  the  {»rt 
above  the  section  poshes  down  aRainst  the  port  below,  and 
the  part  bdow  pushes  np  against  the  part  above.  A  stretched 
rope  Is  In  a  state  of  stress,  because  at  any  cross  section  the 
part  on  each  side  is  polling  the  part  on  the  other  side  witb 
a  force  In  the  direction  of  the  rope's  length.  .A  plate  of 
metal  that  is  being  cot  in  a  shearing  machine  Is  in  a  state 
of  stress,  because  at  the  plane  which  la  about  to  beonne  the 
plane  of  actual  section  the  portion  of  metal  on  each  aide  ts 

nets  were  valoed  at  Ho  oOier  Btate  had  a  pradoot 

amoooUogto  half  amUliondollan.  invahieof  prodnct  they 
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tending  to  drag  tbe  portion  on  ^e  oOier  side  wltii  a  finea 

in  that  plane. 

3.  In  a  solid  body  which  Is  in  a  state  of  stress  the  dlreo- 
tion  of  stress  at  an  imaginary  sorfiuse  of  division 

may  be  normal,  obliqne.  or  tangential  to  the 
snruce.  When  ohliqne  it  is  often  conveniently 
treated  as  consisting  of  a  normal  and  a  tan-  ^^eos. 
gential  component.  Normal  stress  may  be 
either  posh  (compressive  stress)  or  poll  (tuisile  stress). 
Stress  whioh  is  tangential  to  the  anrfaee  Is  <»lled  shearing 
stress.  Obliqne  stress  may  be  regarded  as  so  moch  posh  or 
poll  along  witb  so  much  shearing  stress.  The  amount  of 
stress  per  anit  of  sorfiice  is  called  the  intensity  of  stress. 
Stress  is  said  to  be  uniformly  dlstriboted  over  a  snrthoa 
when  eaoh  fraction  of  the  area  of  sor&oe  bears  a  corre- 
sponding fraction  of  the  whole  afaoas.  If  a  stress  P  Is  oni- 
formly  distributed  over  a  plane  snrftce  of  area  S,  the  Inten- 
sity  is  P/3.  If  tbe  stress  is  not  uniformly  dlstriboted,  the 
intensity  at  any  point  is  SPfiB,  wnere  tF  is  the  amount  of 
stress  on  an  indefinitely  small  area  at  the  point  con- 
sidered. For  practical  porpoees  intensify  of  stress  is  oanally 
expressed  In  tons  weight  per  sqoare  inch,  poonds  wtigbt 
per  sqoare  inch,  or  kilogrammee  weight  per  square  milll- 
mette  or  .per  square  centimetre.* 

4.  The  simplest  poasible  state  of  stress  is  that  of  a  short 
pIllM  or  hlo6k  compressed  by  opposite  fimses  \ 
applied  at  its  ends,  or  that  of  a  stretched  rope  ^SSE 
or  other  tie.  In  these  cases  the  stinas  ia  wholly  ti^^u 
in  one  direction,  that  of  the  length.  These'  itraM. 
states  may  be  distlngoished  aa  simple  lonritu- 

dinal  posh  and  simple  longitndln^  paU.  In  them  there  is 
no  stress  on  planes  parallel  to  tbe  direction  of  the  applied 
forces. 

A  more  complex  state  of  stress  ooonis  if  the  block  iscom- 
preased  or  extended,  by  forces  applied  to  a  pair 
of  opposite  sides,  as  well  as  by  forces  applied  to  Co"PJ™» 
its  ends,— that  is  to  say,  if  two  simple  loogi-  '^'^^ 
iodinal  stresses  in  difi^nt  directions  set  tt^ther.  A  still 
more  complex  state  occcis  If  a  third  stress  be  applied  to  the 
remaining  pair  of  sides.  It  may  be  shown  tt^  any  state 
of  stress  which  can  possibly  exist  at  any  point  of  a  body 

>  Onetonpersq.In.— aMDItpersq.in.~l.taikilos.persq.mm. 
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suj  be  produced  by  tbejoint  action  of  three  simide  pall  or 
pQU  rtrewea  in  three  enitftbly  cbomn  directions  at  right 
anglea  to  each  other.'  Tbeie  three  are  called  principai 
rtravM,  and  their  direotiwis  are  called  tiieazei  of  principal 
strew.  These  azM  have  the  important  property  that  the 
inteosity  of  streM  along  one  <^  tnem  i»  greater,  and  along 
Miotiier  it  ia  lea,  than  in  any  other  direction.  These  are 
oalled  respectiTely  the  axes  of  greatest  and  least  principal 
stress. 

5.  Betnming  now  to  the  esse  of  a  single  simple  longitu- 
dinal Btrees,  let  AB  (Fig.  1)  be  a  portion  of  a  tie 
Resolution  or  a  stmt  which  is  being  palled  or  poshed  in 
of  stress.  the  diraetfoo  of  the  axis  AB  with  a  total  stress 
P.  On  any  plane  CD  taken  at  right  angles  to 
the  axis  we  have  a  norinal  poll  or  posh  of  intensity  p=  P/S, 
B  being  the  area  <tf  tite  normal  cross-section.  On  a  i^ane 
£P,  whoM  normal  is  iocliaed  to  the  axis  at  an  angle  t,  we 
have  a  stress  still  fo  the  direction  of  the  axis,  and  tiierefore 
oWiqne  to  Uie  pbtne  EF,  of  intensityP/S',  where  S'  is  the 
area  of  the  snrfiwe  EF,  or  B/cos  *.  The  whole  stress  P  on 
EF  may  be  resolved  into  two  components,  one  normal  to 
BF.  and  the  other  a  shearing  slm«  tangantial  to  EF.  The 
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normal  component  (P.,  Tig. 2)  is  Pooi«;  tiie  tangential 
eomponent  (Pt  )  is  Pshi*.  Hence  the  intensity  ot  nor- 
Bud  pvll  (vpoah  on  EF,  orpm,  isvootft,  and  the  intensity 
WabaaringrtressEF,  or  n  .Isf  wi*eoa*.  This  expression 
makfli^  amaxtmamwhenCssifi**:  planeilBdliiMait46° 
to  tlie  axis  are  called  planes  of  maximom  shearing  stress ; 
tha  intently  of  slusurmg  stress  on  them  is  ip. 

e.  bearing  stress  in  one  direction  Is  necessarily  aooom- 
panied  by  w  equal  Intsnaity  ot  shearing  stress 
Shearing  in  aooMier  dirsstton  at  right  uigles  to  the  flist. 
stress.  To  prove  this  It  Is  snffieient  to  consider  the 
eqailibriom  of  an  indeitnitely  small  cobe  (Fig. 
3},  with  one  pair  of  sides  parallel  to  the  direction  <rf  the 
shearing  stress  Pt .  Tliis  stress,  acting  on  two  opgodtedds^ 
prodnees  ft  oon^e  which  tewte  to  rotate  the  eabe.  No  ar* 
rangement  of  normal  stresses  on  any  of  the  three  p^rs  (tf 
sides  of  the  cube  can  balance  this  ooo^e ;  that  can  oe  done 
«nly  by  a  shearing  stress  Qt ,  whose  direotion  is  at  rig^t 
angles  to  the  flxst  stress  P*  and  to  tiia  smfllM  on  whioh 
Ft  aots,  and  whose  intensity  Is  the  same  as  that  4rf  Pf.  The 
iliearing  stoesses  Pi  and  Qt  may  exist  alone,  or  as  compo- 
nents of  obliqne  stress. 

7.  If  tliey  exist  alone,  the  material  is  said  to  be  In  a  state 
of  simple  shearing  sbess.  lUs  state  (^stress  nu^  be  otber- 
Wlse  OBsoribed  by  relSnenee  to  tlie  stmssus  on  disgon^ 
planes  of  the  onbeABCD.  ThosPt  and  H$  prodnoe  a  normal 
stress  B  on  a  diasonal  plane,  and  the  eqoiUbriam  of  the 
Wsngolar  prism  (Fig.  4)  requires  tiiat  B=  P<  ^2.   Bnt  B 
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■eta  on  a  rarfiKe  which  is  greater  than  each  of  the  sides  In 
the  ratio  of  ^^2 : 1.  He  Intensity  of  normal  stress  on  Uie 
diagonal  plane  AC  is  therefore  the  same  as  the  intensity 
ftf  shearing  strcss  on  AB  or  Ba  The  same  eonslderations 
kvply  to  the  other  diagonal  plane  BDat  rii^t  angles  to  AC; 
With  tUs  dUhrenoe,  tiiat  tne  stress  on  It  is  nonnal  poU 
Instead  of  posh.  Henee  we  may  regard  a  state  of  sim^ 
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shearing  stress  as  eompoonded  of  two  simple  longitodinal 
stresses,  one  of  imsh  and  one  of  poll,  at  right  angles  to  mA 
other,  of  eqoal  intensity,  and  inclined  at  45"  to  the  diree- 
tion  of  the  shearing  stress. 

8.  9TBA1N  is  Ae  oliange  of  shape  iwodaoed  by  stnss.  If 
Uie  strew  is  a  simple  longitodinal  puU,  the 
strain  contiste  of  lengthening  in  Uie  direction  StrafiL 
of  the  pall,  aeoompauwd  1^  ooatraction  in  both 
directions  at  right  angles  to  the  polL  If  the  staress  is  t  sim- 
ple posh,  the  strain  consists  of  i^ortening  in  the  diractios 
of  the  posh  uid  expansion  in  both  directions  at  right  snglcs 
to  that :  the  stress  and  the  strain  are  then  exactly  the  le- 
verse  of  what  they  are  in  the  caee  of  simple  poll.  If  the 
stress  is  one  of  rimple  shearing,  the  strain  ocmsiBta  of  s  dis- 
tortion each  as  woold  be  produced  by  the  sliding  of  l^en 
in  the  direction  of  the  shearing  stresses. 

A  material  is  elastic  with  r^aid  to  any  apjAied  stnss  if 
the  strain  disappears  when  the  stress  is  removed.  Stnin. 
which  persists  after  the  stress  that  prodooed  it  Is  rsnoved 
is  called  permanent  set.  Fax  brevity,  it  is  oi»veni«t  t» 
speak  of  strain  whlA  dis^pssis  when  the  stress  is  remond 
as  elastic  stnto. 

a  Actual  msterisls  an  gsDHaUy  vary  pofceOy  elsitie 
with  regsid  to  small  utiinsui,  and  vary  uapw 
foctly  eLsstic  with  regard  to  great  stresses.  If  Llmlti  tf 
the  ^plied  stress  is  less  than  a  certain  limlL  elasUdty. 
the  strain  is  in  general  small  in  amount^  and 
dismoais  whdly  or  ahnost  wh4^  iriien  the  stnss  is  le- 
mond.  If  the  appUedstesss  exceeds  tiUslimittflie  strain 
is,  in  general,  much  greater  than  before,  and  the  prinopsl 
part  of  it  is  found,  when  the  stzess  is  removed,  tocensist  of 
permanent  set.  The  limito  irf  steesi  within  which  stnla  is 
whcdly  or  almost  wholly  elastie  an  called  Umiti  of  elastiei^. 

Foe  any  particnlsr  mode  of  stress  the  limit  ot  dasHcitr 
is  much  more  sliarply  defined  in  some  *"yt^ria**  than  hi 
others.  When  well  defined  it  may  readily  be  recognised 
In  the  testing  of  a  sam|de  from  the  fiMSt  that  after  the  stnss 
exceeds  the  liaat  of  elastiei^  the  stimin  begins  to  inerease 
inamachmomx^lAratlotothestesasthanbafinnb  Thii- 
charaetoristle  goes  along  with  the  <me  already  mentioned, 
that  up  to  the  limit  the  strain  is  whtdly  or  umost  wholly 
elastic. 

10.  Witiiln  the  limits  of  elMtieity  the  stndn  ^ueed 
by  a  stress  of  any  one  kind  raries  as  the 

stress  prodndng  it.  This  is  Hooke's  law,  Hooke'slsw. 
enunciated  by  him  in  1676. 

In  applying  Hooke's  law  to  the  ease  of  simple  longitodi- 
nal sti'ess, — woh  as  the  caae  a  bar  stretched  by  simple 
longitadinal  pull, — we  may  measnn  the  state  of  sbiia  by 
the  change  of  iMigth  per  unit  of  original  iMgth  which  the 
bar  undngoes  when  stressed.  Jjot  the  original  length  be  I, 
and  let  the  whole  change  of  length  be  M  when  a  stress  is 
amlied  whose  IntonsiW  p  is  within  the  elastie  limit.  Then 
we  stoain  is  measured  by  SJt,  and  this  l>y  Hooke's  law  variea 
Mp.  This  may  be  written 

«  :  I  ::  p  :  E, 

where  E  is  a  constant  finr  the  particular  material  considered. 
The  same  value  of  E^ndies  to  push  and  to  poll,  these  modes 
of  stress  being  essentially  oontanaono,  and  difiiBring  only  in 
sign. 

11.  This  oonstant  E  is  called  the  modulus  of  longitadiaal 
extensibility,  or  Young's  modolos.   Its  value, 

which  is  expressed  in  the  same  units  as  are  Tomi^ 
osed  to  express  intensity  «f  stress  may  be  modnlos. 
measured  directly  by  exposing  a  long  samfde 
ofthematerlsItolongitadinaliMilIand  notii^[theeztensiott, 
or  Indirectly  by  measoring  the  flexore  ot  a  loaded  beam 
of  the  matOTial.  or  by  experimente  on  the  freqooiey  of  ri' 
brationp.  It  is  frequently  raoken  of  by  flii«inefln  sim^y 
as  tiie  modnlos  of  Msstioity,  oat  this  name  is  too  geneml, 
as  there  are  other  modoloses  ap^cable  to  other  modes  of 
stress.  Since  E  =fHIHj  the  modolos  may  be  defined  ss  tbe 
ratio  of  the  intensi^  of  steess  «  to  the  longitudinal  stisin 

12.  In  the  cass  of  simple  uearing  sm%  the  sttda  Bay- 
be  measured  by  the  angle  by  inifoh  each 

of  the  four  orutinally  ri^ht  angles  in  tbe  Xedste 
square  prism  of  Fig.  3  is  altered  by  the  distor-  of  rigidly, 
tion  of  the  prism.  I>t  this  angle  be  #  in  r*. 
dians;  then,  by  Hooka's  law,^B<;  lAen*  is  Oslntes- 
slty  of  shearing  stress  and  C  Is  a  eonstaatwhien  msssowstt* 
rigidity  of  the  material.  C  is  oalled  the  modolos  of  rigidity, 
and  is  osnally  determined  by  experimente  in  terMon. 

13.  When  three  simple  stresses  of  eaoal  Intensi^pio' 
of  the  same  sign  fsll  palls  or  alt  poSMs)  an 
ap&lied  in  three  directions,  tbe  m^erial  (pro- 
vided it  be  Isotropic,  that  Is  to  say,  pswvided  ita 
properties  are  the  same  in  all  directions)  sofliHS 
duuge  of  Tolnme  only,  witbont  dtstorthm  of 
taaa.  If  thevDkune  isVwd  the  daofs  ofvobnefi- 
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the  ntio  of  the  ttatmp  to  the  sbwn  tVIV  in  called  the  mod- 
nltu  of  eubic  oomunaiibUiW.  and  will  be  denoted  bj  K. 
The  itato  of  atveei  neie  eonndered  is  the  on^  ooe  powiUe 
in  »  fluid  at  rat  The  Inteosi^  of  atresa  u  eqoM  in  all 
direetioDS. 

14.  Of  these  three  modnloMB  the  oneof  most  importance 
in  engineering  qtplicrtionB  is  Young's  modoltis  £.  When 
m  sim^e  kmgitadinsl  poll  or  push  of  inteositr  p  ia  applied 
to  a  pieoa,  the  longitudinal  strain  <a  extension  or  eompres- 
rion  Mjt/EL  This  is  araompanied  by  a  lateral  contraction 
or  enanaion,  in  each  transveree  direction,  whose  amount 
may  be  written  p/o-E,  where  9  is  the  ratio  of  loi^tudlnal  to 
lataml  atan^.   It  is  shown  in  the  uticie  EbAvriOlTY,  {  47, 

9Cg  2(3K+C) 
^  E=aK  +  C*°^""  3K— 2C' 

15.  Beyond  the  limiti  of  elastloity  the  relation  of  strain 

to  atiasa  becomes  very  Indefinite.  Materials 
piaaUe  thm  ozhibit,  to  a  greater  o>  leas  degree,  the 
•train.  raoperty  (tf  plastlci^.  The  strain  Is  much  af- 
fected by  the  length  of  time  during  which  the 
Rtress  has  bees  in  operation,  and  rcaohea  its  maximum  for 
HDy  assigned  stress  only  after  a  long  (probably  an  indefi- 
nitely long)  time.  Finally,  when  the  stress  ia  sufficiently 
incroHed,  the  ratio  of  the  increment  of  stnun  to  the  inere- 
■iient  of  stress  becomes  indefinitely  great  if  time  ia  given 
for  the  stress  to  tahe  effect.  In  other  words,  the  substance 
then  assnmee  what  may  be  called  a  oomidetely  plastio  state ; 
it  JUtwa  under  the  applied  stress  like  a  tisooub  liquid. 

16.  The  ultimate  atnmgtk  of  a  material  wiUi  regard  to  any 

stated  mode  of  stress,  is  the  stoeaa  required 
nUlmatS  to  produce  rapture.  In  reckoning  ultimate 
strHgth.      strength,  howeyer,  engineers  take,  not  the 

actual  inteasi^  of  strees  at  which  rupture  oe- 
euts,  bnt  tbe  value  whleh  this  intensity  would  have  reached 
had  rupture  ensued  without  previous  alteration  of  ah^w. 
Thus,  if  a  bar  whoae  original  cross-section  is  2  square  inches 
breaks  under  a  uniformly  distributed  pull  of  60  tons,  the 
ultimate  tensile  strength  of  the  material  is  reckoned  to  be 
30  tons  per  aquare  inoh,  ^though  the  actual  Intrasi^  of 
stresawhiidi  prodnoed  rupture  may  have  been  much  greater 
than  thia,  owing  to  the  contraction  of  the  section  previous 
to  fracture.  The  oonvenienee  of  this  usage  will  1»  obvious 
flrom  an  example.  Snppoae  that  a  piece  materi^  of  the 
aameaoaUty  M  used  in  a  afarnetuie  nnder  OMiditions  which 
caoae  it  to  bear  a  simple  poll  vX  6  tona  per  sqaaie  inch ;  we 
oonelnde  at  onoe  that  the  actnal  load  is  one-flfth  of  tiiat 
which  would  cauae  rupture,  irrespective  of  the  extent  to 
which  the  material  might  etmtaot  in  aection  if  over- 
atrained.  The  ■traasBs  which  oocnr  In  englnearing  mac- 
tieean,or  ought  to  he„i&  all  oasea within  theUmltaof 
elasticity,  and  within  these  limits  the  change  of  cross-sec- 
tion caused  by  longitudinal  pull  or  push  is  so  small  that  it 
maybe  neglected  in  reckoning  the  intensi^  of  streaa. 

UWmate  tenaila  sfaength  and  nltfaiate  shearing  strengtli 
are  wall  deflaed,  slnee  wese  modes  of  atreai  (simple  ^lU 
and  dmple  shearing  stresi)  lead  to  distinct  fracture  if  the 
atieaa  is  sufficiently  inereiwed.  Under  compression  some 
Mtorials  yi^  soonitinQoasly  that  their  ultimate  strength 
to  iMirt  oompnsston  can  soaieelThe  meelfled ;  others  show 
so  distinet  a  ftaetaie  I7  crahuig  (#43  below)  that  their 
compressive  strength  may  be  determined  with  siHne  pnA' 
sion.  In  wliat  follows,  ^e  three  kinds  of  ultimate  straogth 
will  be  designated  by  the  symbtds/t,/*,  and/«,  for  tendon, 
shearing,  and  crushing  respectively. 

Some  of  the  materlids  used  in  engineering,  notably  tim- 
ber and  wrooght-iron,  are  ao  lar  from  being  iaotrapio  that 
their  atrength  is  widely  different  for  stresHa  in  diflhrent 
direetions.  In  Che  oase  of  wronght-lron  the  ntoeess  of 
Ttdllttg  develops  a  fibrous  stmeture  on  account  01  the  prw- 
enee  of  atreaks  of  slag  which  become  interqteieed  with  the 
Hctal  In  psddUng;  and  Idie  tensile  strength  of  a  rolled 
plate  Ib  fennd  to  be  etmsideiably  greater  in  tbe  direction 
of  rolling  than  across  the  ^ate.  Steel  plates,  being  nAled 
from  a  nearly  bomogeneoos  Ingot,  have  neariy  tM  same 
stnngth  la  both  directions. 

17.  bi  ajvlying  »  knowledge  of  the  ultimate  stecagth  ti 

maleriala  to  detennine  the  proper  siass  m  parts 
Pisetorof  in  an  engineering  structure,  these  parte  are 
aafcly.        proportioned  so  tliat  the  greatest  intensIW  of 

stress  (which  for  brevity  is  called  the  wtnwlng 
stress)  will  be  only  a  oertain  fraction  of  the  ultimate 

stiMgth.   Tteirtio^^l^^  is  called  the  flKtor 

•f  Mlbty.i  The  dwiee  of  aowtor  of  saftity  depends  pn 

>  Tkenoh  engineers  nsvallyeatimale  flie  permissible  working 
MBsasaoaitaln  ftaettra^tha  dasde  stfOMfli  flhatlLof^ 
alma  which  reaches  the  limit  of  daatleltr),  iSsaa  of  SB&atbM; 
llaaaesrtaln  fraction  of  tbe  ultimate  stmngth. 
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many  oonaiderations,  such  as  the  probable  aeouia^  of  the 
theory  on  whieh  the  oaleulatioo  bf  working  atitsn  has  been 
bsaed ;  the  nnllannlty  vt  the  material  dealfc  with,  and  the 
extent  to  whieh  Its  strength  may  be  expeeted  to  ooafonn 
to  the  assumed  value  or  to  the  valnea  determined  experi- 
ments on  samples ;  tbe  deviations  from  the  specified  dimen- 
siwiB  whiefa  may  be  caused  by  bad  wwlcmaiuhip;  the 
probable  aseoxaey  in  the  estimation  of  loada;  the  extent  to 
which  the  materials  will  deteriorate  In  time.  The  foetor 
is  rarely  leas  than  3,  is  very  commonly  4  or  5,  and  is  some- 
timea  as  much  as  12,  or  even  more. 

The  ultimate  strength  for  any  one  mode  of  streas,  auch 
as  nmple  pull,  has  been  found  to  d«pend  on  the  time  late 
at  whioh  abess  Is  applied ;  this  will  be  noticed  mwe  fhlly 
later  (}{  28-34).  It  has  also  been  found  to  depend  very 
greatiy  on  tiie  extent  and  frequency  of  variation  in  the 
amilied  atreea,  A  stress  oonsidraaUy  leas  than  the  normal 
ultimate  strength  will  suffloe  to  braak  a  piece  when  it  ia 
frequently  a]>pued  and  removed;  a  much  smaller  stress  will 
oaoas  rapture  if  its  sign  is  fr>eqnentiy  reversed ;  and  henoe 
in  a  structure  which  has  to  bear  what  Is  called  live  load  the 
permlmible  intensity  of  stress  is  less  tiian  in  a  stmeture 
whioh  has  to  Iwar  only  loads  mainly  on  aceonnt  of  ita  fre- 
quency of  variation  {l\  46,  46  below). 

'  18.  From  an  engineering  point  of  view,  the  structural 
merit  of  a  material,  especi^Iy  when  live  loads  and  possible 
shocks  have  to  be  sustained,  depends  not  only  on  tbe  ulti- 
mate strength  but  also  on  the  extent  to  wbieh  the  material 
will  bear  defbnnation  without  ru^tture.  This  cbaracteristie 
is  shown  In  tests  made  to  determme  tensile  strength  by  the 
amount  of  ultimate  elongation,  and  also  by  the  contraction 
of  the  cross-section  which  occurs  throagh  the  flow  of  the 
metal  before  ropture.  It  ia  often  tested  In  other  ways,  such 
as  by  bemding  and  unbending  bars  in  a  circle  of  apeoifled 
radius,  or  by  examining  the  effect  of  repeated  blowa.  Tests 
W  impact  are  generally  made  by  causing  a  weight  to  fldl 
through  a  regnUted  distance  on  a  piece  of  tlie  material 
supported  as  a  beam. 

19.  Ordinary  tests  qf  strength  sre  made  by  suhmittiikg 
the  piece  to  direct  pnll,  direct  compression, 
bending,  or  torsion.  Testing  machines  are  &«•      Teste  of 
qnentiy  arranged  so  that  they  may  apply  any  strength. 
ot  these  four  modes  of  stress;  tests  by  direct 

tension  are  the  most  oMunHm,  and  next  in  order  are  tests 
by  bending.  When  the  samplaB  to  be  tested  for  tensile 
strength  axe  mere  wins,  the  stress  may  be  applied  directly 
by  weights;  for  pieces  of  larger  section  some  mechanical 
multiplication  of  force  becomes  necessary.  Owing  to  the 
plasticity  of  the  materiab  to  be  tested,  tiie  arolied  loads 
must  be  able  to  fliUow  ei»ialderaU«  ehaage  of  form  in  the 
teet-pieoe :  thus  In  testing  the  tenrile  strength  of  wiooglit- 
iron  or  steel  provision  most  be  made  for  taklugupthe  luge 
extensimt  of  luigth  whioh  occurs  before  fracture.  In  most 
modem  forms  of  large  testing  machines  the  loads  are  ap- 
plied by  msansof  h^ranUe  pressnre  acting  on  a  piston  or 
idnnger  to  which  one  end  of  the  necimea  Is  secared,  and 
the  stress  is  messnred  by  oonneonng  the  other  end  to  a 
lever  or  system  of  levers  provided  wittk  adjustable  weights. 
In  small  maohinss,  and  auo  in  some  large  ones,  the  stress  la 
applied  by  screw  gearing  Instead  of  by  hydraallo  pisswna. 

S rings  are  smnetimes  ased  Instead  oi  weights  to  measnie 
e  stress,  and  aometimes  one  end  of  the  specimen  Is  made 
to  act  on  a  diaphragm  forming  part  of  a  hydrostitie  pr«a* 
sare-gaoge  (g  23  b^w.) 

20.  Fls^  5  and  6  show  an  exeelluit  form  alngle-levw 
testing  machine  designed  by  Hr.  J.  H.  Wick-  ^  . 
steed,*  in  which  the  stress  Is  applied  by  an  hy  ^''^^ 
draulio  plunger  and  is  measured  by  a  lever  or  typing 
steelyard  and  a  movable  weight.  The  illoa-  maehlne. 
tratlon  ^ows  a  30-ton  machine,  but  machines 

of  simihu-  design  have  been  built  to  exert  a  force  ct  lOO 
tons  or  more.  AA  Is  the  lever,  on  which  there  ia  a  gradn- 
at«d  scale.  The  stress  on  Oie  test-pieee  T  is  messnred  by  a 
ireigfat  W  of  1  ton  (with  an  attached  vernier  scale),  whioh 
is  moved  along  the  lever  a  screw-shaftS;  this  screw- 
shaft  Is  driven  by  a  belt  from  a  parallel  shaft  B,  whieh 
takes  its  motion,  through  bevel-wheels  and  a  Hooka's  joiut 
in  the  axis  of  the  ftrlemm,  ttom  the  hand-wheel  H.  (The 
Hooke's  Joint  in  the  shaft  B  ia  shown  in  a  sepante  sketch 
above  the  lever  in  Pig.  6.)  The  holder  for  tbe  upper  end 
of  the  sample  hangs  from  a  knife-edge  three  inches  from 
the  fhlcrum  of  thelever.  The  lower  holder  is  Jointed  to  a 
orosshead  C,  which  ia  connected  by  two  vertical  acrewa  to 
a  lower  croasbead  B,  upon  which  uie  hydraulic  plnnger  P, 
shown  In  section  in  Fig.  S,  exerts  its  thmst.  O  is  a  coun- 
te^wise  whioh  poshes  up  the  plunger,  when  the  wato:  ia 
allowed  to  eaeape.  HydrnoUe  preaaare  way  be  moled  to 
F  by  pumps  or  by  an  aocnmalator.  In  the  prcssnt  lastNiw 

>  Aec:  AhL  Jfteh.  Ay..  August,  Utt. 
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it  ia  Applied  by  means  of  an  auxiliary  plangor  whiefa 
is  pressed  by  screw  gearing  into  aa  auxiliary  cylinder.  Q 
ia  driven  by  a  belt  on  tbe  pulley  D.  This  pats  stress  oq 
the  spedmen,  and  the  weight  W  is  then  ran  oat  along  the 
lever  so  that  the  lever  is  .jnst  kept  floating  between  the 
itopB  E,  E.  Before  the  test-piece  is  pot  in,  the  distance 
betfremi  the  holders  is  regnUted  by  means  of  the  screws 
oonoectiog  the  upper  and  lower  cnwaheads  C  and  B,  these 
screws  being  tamed  by  a  handle  applied  at  F.  Fig.  7  is 
a' section  of  one  of  the  holders,  showing  how  the  test-piece 
T  is  gripped  by  serrated  wedges.  The  knifo-edges  are 
made  long  enoogh  to  prevent  the  load  on  them  ever  ex- 
oeedingS  tons  to  the  linear  inch. 

21.  Another  example  of  the  single-lever  type  is  the  Wer- 
dor  testing  machine,  mach  used  on  the  continent  of  Europe. 
In  it  tbe  specimen  Is  horiiontal ;  one  end  is  flxedj  the  other 
Is  attached  to  the  short  vertical  arm  of  a  bell-crank  lever, 
whose  ftaleram  is  pushed  out  horisontally  by  an  faydxanllo 
zam.i  In  many  other  testing  machines  a  system  of  two, 
three,  or  more  levers  is  employed  to  reduce  the  force 


cait  when  it  rises  or  fiills  so  that  it  starts  an  electric  engine 
which  runs  the  weight  out  or  in.'  Generally  the  measuring 
weight  is  actuated  by  band.  In  somcchiefly  small,  ma- 
chines, theweight  adjusts  itaelf  by  means  of  another  device. 
It  ia  fixed  at  one  point  of  a  lever  which  is  arranged  as  a 
pendalum,  so  that,  when  the  test-piece  is  pulled  by  force 
applied  at  the  other  end,  the  pendnlum  lever  is  ddSected 
from  its  originally  vertical  position  and  theweight  acta  with 
increasing  leverage. 

Multiple-lever  machines  have  the  advantage  that  the 
measnrlng  weight  ia  reduced  to  a  convenientiy  small  value, 
and  that  it  can  be  easily  varied  to  suit  test-jdeoes  of  diffimnt 
strengths.  On  the  Vther  hand,  tlieir  maltiptielt?  of  j<^ta 
makes  the  leverage  somewhat  nncertaln  and  ineroMCS  fric- 
tion. Another  drawback  is  the  inertia  of  tiie  working  parts. 
It  is  impoosible  to  avoid  oscillations  of  the  leven ;  and,  to 
prevent  them  from  prodaclDg  important  errors  in  tht< 
recorded  stress,  the  inertia  of  the  osdllatiag  ^tem  sboald 
be  minimised.  In  a  testing  maehine  in  which  the  qiecinen 
is  dlTeBOr  loaded  the  inertuissim^thatof  theraapesded 


irifiksteed's  Bingle-LeverTeatlnt 


Haltiple- 
lever 
tesUng 
macbuies. 


between  the  specimen  and  the  messnring  weight.  Prob- 
ably the  earliest  machine  of  this  olsss  was  that  of  H^Jor 
Wade,*  in  which  one  end  of  the  specimen  was 
held  In  a  fixed  support,  and  the  stretch  was 
taken  up  W  screwing  np  the  folcmm  plate  of 
one  of  the  levers.  In  most  maltiple-lever  ma- 
chines, however,  the  frilorams  are  fixed,  and 
the  stress  is  applied  to  one  end  of  the  specimen  by  hydnnlic 
power  or  by  screw  gearing, 
which  of  course  takes  np  the 
stretch,  as  in  the  single-lever 
machines  already  described. 
Mr.  Eirkaldy,  who  was  one 
of  the  earliest  as  well  as  one 
of  the  most  assiduoDs  workers 
in  this  field,  applies  in  his 
1,000,000  ft)  machine  a  hori- 
aontal  hydraulic  pices  di- 
rectly to  one  end  of  the  faori« 
Kontal  test-piece.  The  other 
end  of  the  piece  is  connected 
to  the  short  vertical  arm  of  a 

bdl-crank-lever ;  the  long  arm  of  this  lever  is  horisontal,  and 
is  connected  to  a  second  lever  to  which  weights  are  applied. 
In  some  of  Messrs.  Pairbanks'a  machines  tbe  mnltiple-lever 
system  ia  carried  so  far  that  the  point  of  application  of  the 
weight  moves  24,000  times  as  far  as  the  point  of  attachment 
to  the  test-piece.  The  same  makers  have  employed  a  plan 
of  adjusting  automatically  the  position  of  tiie  measuring 
weight,  by  making  the  scale  lever  complete  an  electric  cir- 

>  MateMne  mm  Pr^m  d,  AitipleU  d.  MaleriaUn,  etc.,  Hnnlch, 
1882. 

■  Separi  iff  BxpeHmenU  on  MetaUJor  Oamum,  Philadelphia,  1850 ; 
also  Anderson's  Sraivtt  y  MaterUdt,  p.  16. 


Fie.  7. 


weight  M.  In  a  lever  machine,  which  mnltipUfli  tbs 
weight  a  times,  the  weight  applied  to  the  lever  is  xedooed 
to  IfM,  bat  its  Inertia,  when  referred  to  the  teat-piflee,  ii 
(Bl/n]  X  a*  or  Ma.  The  inertia  which  Is  effective  for  pro- 
ducing oscillation  is  thus  increased  n  times,  so  Ikr  as  the 
weight  alone  is  conoemed,  and  this  detrimenlal  effset  ef 
leverage  is  increased  1^  tbe  inertia  of  the  levers  them- 
selves. Tbe  effbct  will  be  more  aerions  tiie  greater  ia  tlie 
leverage  a. 

22.  Whitworth  and  others  employ  machines  in  which  ana 
end  of  the  specimen  is  held  In  a  fixed  support ;  an  hydnaUe 
press  acts  on  the  other  end,  and  the  stress  is  calculated  from 
the  pressure  of  fluid  in  the  press,  thla  being  observed  i 
pressnre-saage.  Machines  of  this  class  are  open  to  th* 
obvions  objection  that  the  friction  of  tiie  bydranlic  plangei 
causes  a  large  and  very  uncertain  difference  between  tbt 
fbrce  exerted  by  the  fluid  on  the  plunger  and  the  foice  ex- 
erted by  tbe  plunger  on  the  specimen .  It  appears,  howon^, 
that  in  the  ordinary  conditions  of  packing  tiie  friction  ii 
very  nearly  proportional  to  the  fluid  pressure,  and  its  eftct 
may  therefore  be  allowed  for  with  some  exactness.  Tba 
method  ia  not  to  be  recommended  tax  vrork  reqntring  in" 
cislon,  unless  the  plnager  be  kept  in  ematuit  rotation  on  ill 
own  axis  daring  the  test,  in  whieh  esse  the  effBctitffkietion 
are  almost  entirely  eliminated. 

23.  In  another  important  class  of  testing  machines  tba 
stress  (applied  as  before  to  one  end  of  the 

piece,  by  gearing  or  by  hydraulic  pressnre)  is  ^"SffiS 
measured  by  connecting  the  other  end  to  a  j^kaiiiII: 
flexible  diaphragm,  on  which  a  liquid  acts 
whose  preescre  ia  determined  by  a  gauge.    Fig.  8  shows  a 
simple  machine  of  tiiis  class  (used  in  1873  for  testing  win 

■  Abbott,  f>n7M^ir<icUiui,N«wToricUH.or1te 
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by  ffir  W.  ThonMoa  and  tne  uto  Prof.  F.  JeokiD},  The  win 
is  Btntched  by  meuu  of  a  screw  at  the  top,  and  palls  ap 
the  lower  side  of  a  hydrostatic  bellows ;  water  from  the 
bellows  rises  in  the  gauge>tab6  G^,  and  its  height  measures 
the  stress.  fIg.'O  is  Tbomasset's  testing  machine,  in  which 
one  end  of  the  apeoimen  is  pnUed  hy  an  hydranlic  pnas  A. 
The  other  eod  acts  through  a  bell-orank  lever  B  on  a  horl- 


SooD  after  the  limit  of  elasticity  is  passed,  a  point,  which 
has  been  called  hj  Prof.  Kennedy  the  yield-point,  is  reached, 
which  is  m^ked  by  a  very  sadden  eztensioa  of  the  speci- 
men. After  this  the  extension  becomes  less  rapid ;  then  it 
continaes  at  a  Ikirly  regular  sad  gradually  iocreasing  rate; 
near  the  point  of  rapture  the  metal  again  begins  to  draw 
oat  rapidly.  When  this  stage  is  reached  mpture  will  oocar 


ne.&— Hydraallo  Hacblne  fl>r  Testing  Wlia 

■oatal  ^jhxapa  C,  eonslsMiig  of  a  metaUle  plata  and  a 
flexlbla  ring  of  india*rubber.  Hie  preMnie  aa  the  dia- 
phrapa  oansea  a  colamn  of  mercnry  to  rise  in  the  gaoge- 
tabeD.  Thesameprincipleismadenseof Inthetestlng 
machines  of  Chaavin  and  Marin-Darbel,  Uaillard,^  uu 


Fio.  9.— Thomsswt's  Testing  Uacfatne. 


BaOey.  It  has  found  its  most  Important  application  In  tho 
_  remarkable   testing   machine  of  Watertown 

arsenal,  bnilt  in  1879  fbr  the  U.  3.  Government 
^^"^  to  the  designs  of  Mr.  A.  H.  Emery.  This  Is  a 
horisontal  machine,  taking  specimens  of  any  length  ap  to 
30  feet  and  ezerttng  a  pall  of  360  tons  or  a  pnshof  480tons 
1^  an  hydxmalio  press  at  one  end.  The  stress  is  taken  at 
the  other  end  by  a  group  of  fonr  large  vertioU  diaphragm 
press  as,  which  oommonioate  by  small  tabes  with  foar  similar 
small  diaptiragm  presses  In  the  scale  case.  The  pressure  of 
these  acts  on  a  system  of  levers  which  terminates  in  the  scale 
beam.  The  Joints  and  bearings  of  all  the  levers  are  made 
frictionless  by  using  flexible  steel  connecting  plates  Instead 
of  knife-edges.  The  total  moltiimcation  at  the  end  of  the 
scale  beam  u  42O,00O.V 
S4.  The  results  of  tests  are  very  commonly  exhibited  by 

means  of  stress-strain  diagmms,  at  diagrams 

showing  the  relation  of  strain  to  stress.  A  few 
"nSriLwia,     typical  diagrams  for  wroaght-lron  and  steel  In 

tension  are  given  In  Fig.  10,  the  data  for  which 
an  taken  from  tests  of  long  rods  by  Mr.  Kirkaldy.*  Up  to 
tiiie  elastic  limit  these  diagnms  show  sensibly  the  same  rate 
of  extension  for  all  the  materials  to  which  they  refer. 

1  For  desorlpttona  of  several  of  these  machines,  see  a  paper  by 
MM.  Deolaeau  and  Lachlen,  XtmoricU  de  t  ArtOerU  a  de  la  Marint, 
1888. 

>  See  Raort  qfOie  U.S.  Board  appointed  to  tat  Inn,  8Uel.  and 
other  Metali,  2  vols.,  ISSl.  For  full  details  of  the  Bmery  machine, 
see  Report  qfOeV.S.  CMtftf  Ordnanos,  1888.  amndix  M. 

■  [For  engravlDg  and  desorlption  of  Bneiy^ Testing-Machine, 
see  p.  028.— AM,  Bd.1 

«  BaerimeationtlwMedmkiUPrtweraaiifaiedbi/aOmmiUeeqf 
CM  BngbteerM,  London,  1868  and  1870, 
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through  the  flow  of  the  metal,  even  if  the  load  be 
■nnewliat  decroased.  The  diagram  nua*  In  this 
war  be  made  to  come  back  towards  tiie  line  of  no 
load.  It  withdrawing  a  part  of  the  load  as  the  end 

of  the  test  is  approached  (S  29  below), 

25.  Fig.  11  IB  a  strees-atrain  diagram  for  cast- 
iron  In  extension  and  compression,  taken  from 
HodgUnson^  experlmanta.*  The  exteoBlon  was 
measured  on  a  rod  SO  feet  long;  the  cmnpreesioa 
was  also  measured  on  a  long  toA,  which  was  pre- 
vented from  hackling  by  being  supported  in  a 
trough  with  partitions.  The  fbli  line  gives  the 
strain  produced  by  loading;  it  is  continuous 
tiirough  the  origin,  showing  that  Yoong'a  modulus 
is  the  same  for  pull  and  push.  (Similar  experi- 
ments on  wrought-Iron  and  steel  in  extension  and  com- 
pression have  given  the  same  reenlt.)  The  broken  line 
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shows  the  set  prodnoed  by  eaoh  load.  Hodgkinson  found  that 
some  set  conld  be  detected  after  even  the  smallest  loads 
had  been  applied,   lliis  Is  probably  due  to  the  existence  (d 

h  Separi  afth*  CbmniMfpNcrt  m  Ike  Application  oS  Irtm  to  RaHteaif 
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[Emery's  novel  testuis  machine  It  lepreoeatAd 
in  tbe  out.  In  the  awMdof  fgruidmedalof 
honor"  by  the  HMsachwetts  Charluble  Mecban- 
fce  AandaHoD  In  ISSl.  for  the  "  single  exhibit  moot 
oonduetTO  to  human  wel&ra,"  tne  Judge*,  who 
were  ajniolnted  from  and  by  the  American  Acad- 
emy ofAiU  and  Scienoaa,  spoke  of  thlB  meahanlaa, 
UMt  from  iliTalne  for  teeoDg  tbe  itrength  ofm^ 
rU%  "ai  a  otHutructlon  capalde  of  tever^  qmm 
(which  uses  are  claimed  by  the  Inventor).  The 
flntcontrivanceorgaii»becomeiofcoiuequenre 
beoatiM  it  can  beapplled  to  meamre  with  accuracy 
many  sorto  of  premure,  such  aa  that  of  steam  or  that 
ofthealr.  Inltke  manner  the  weighing  apparatus 
may,  mutoUi  mulaadiiv  bMieed  oa  a  delicaw  icale." 

The  horizontal  machine  shown  in  plan  teats 
apeolmens,  eithw  for  tension  or  oompreaalon,  all 
leDgtiis  up. to  thirty  feet,  with  any  load  from  one 
pound  to  800,000  pounds. 

There  are  two  main  stationary  snews  (A),  along 
which  marem  on  wheels  the  draining  pnas  (BL 
whkshlsput  in  portion  by  geared  raonng  nuts 
thatflzthepressatanypcdnt  suited  to  the  length  of 
thespeeibDaeu.  The  liquid  to  operate  the  press  paasca 
frmn  the  OaoM  o«n  without  pulaatlcm  throu^ 
the  valvea  In  the  aoale  case  and  swinffjoinied 
pl|MS(G)lothaatralningpraasB.  The  specimen  is 
gnped  at eltber  end  by  nolden  <D),  oneof  which  Is 
attadted  to  the  straininff  pren,  and  the  ottwr  to  the 
ses^end  of  the  macbine  where  the  load  on  the 
ipwlmeii  of  either  tenBlon  orctanpresdm  openucs 
aiUlM  aa  the  scale,  being  reoelvea  directly  on  four 
hydrMilIo  summrts  plaoed  between  the  coupled 
beams  E  and  F,  which  act  one  aa  the  platform  and 
Ute  otiier  as  the  bed  of  the  scale  aceordlng  as  tbe 
testiiforoompreaslonortentdon.  When  the  strains 
to  be  meoaured  are  oompreaslon,  the  elamp-plales 
at  O  muat  be  lemoved  and  screwed  to  the  beam  F 
and  holder  D,  one  above  and  tbe  other  betow, 
while  F  then  becomes  tbe  platform  and  B  the  bad 
ofthe  scale,  thus  leverslng  the  fanetlonB  of  Ihecou- 

8 led  beams  wben  tbe  test  Is  for  tension,  from  what 
ley  are  when  tbe  strains  are  for  compressioB. 
The  hydnollc  supports  bavti  each  a  loose  piston 
which  sits  upon  a  thin  fllm  of  liquid  between  two 
dlaphrsgma,  and  is  a  short  oyliiider  stayed  aztally 
In  Its  ease  by  thin  flexible  diaphragms  attached 
to  its  ends,  tbe  inner  one  Malliu  the  chamber  In 
which  the  liquid  U  conflned.  The  piston  moves 
without  frlotioa  aod  Imposes  the  strain  of  tbe 
specimen  directly  upon  the  liquid  film  beneath. 
There  are  fbur  of  these  supporu  to  receive  the 
primal  pressure  of  the  Btralu  which  they  transmit 
to  four  other  small  oommnnioatlng  hydiaullc 
obamben  in  the  scale-case  (H),  where  tbe  load  Is 
leduoed  III  the  proportion  of  tbe  area  of  tbe  piston 
of  support  to  that  of  the  obamben  In  ttie  tcale- 
oase,  where  it  acts  on  oompotmd  levers  working 
upon  qieclally  devised  fhlcrums,  which  substitute 
e»  the  knife  edges  cuatomarr  In  other  scales  a 
thin  flexible  plate  wedged  la  alots  upon  the  levers 
and  acting  without  fnctlon,  bock-Iasb  or  wear. 
The  weights  for  these  levers  are  In  decimal  series, 
the  value  of  one  being  ten  times  tbot  of  the  next 
adtotnliig.  They  are  oehlnd  plat»^lass  and  an 
(Veiatedqulckly  by  a  system  of  leven. 

The  motion  of  the  indicator  is  420,000  times  that 
of  thepiaUbrm.and  aa  this  Is  only  1.6  inches  Uie 
specimen  would  change  Its  length  le«  than  .00000* 
inoh  to  move  tbe  Indicator  over  Its  AiU  sweep, 
whiob  greatly  fiuillilates  the  accurate  weighing  of 
the  loaid,as  the  ladloator  with  any  load  on  we  speci- 
men can  be  brought  careftilly  to  balance  at  0  wltb- 
ontsensible  change  In  the  length  of  the  apeelmen. 

The  horizontal  machine  bos  hydraulic  boldem 
with  dies  to  seiae  round,  flat  or  square  speelmens 
and  In  all  ossea  to  hold  their  axes  parallel  to  that 
of  the  machine. 

A  vertical  form  of  this  maehlne  is  dealgned  for 
testing  transveme  loads  as  well  as  tension  and  com- 
pressloo.  In  the  Ibrmer  esse  the  ordlnates  ofthe 
curve  of  flexion  are  measured  directly  without 
error  from  the  yielding  ofthe  transverse  oeam  or  of 
other  parts  of  Uie  machine^  As  in  the  horlsontal 
type  of  tbia  mechanism,  so  bare  the  atralDlng-prem 
is  controlled  by  geared  nuts  which  may  be  put  and 
held  at  any  demred  point  on  stationary  screws  (A). 

The  tension  holders  have  either  two  or  four 
wedges  to  seize  thespectmen.  These  have  pollahod 
cylindrical  hacks  fltUng  in  cyllDdrlcal  seats  whose 
axeeare  so  inolinedastocaiise  the  wedges  todraw 
together  on  the  specimen  by  Its  own  strain  aided 
by  an  initial  loadspring.  The  wedges  are  con- 
nected to  a  central  guld&etem  which  forces  them 
to  move  forward  alike,  thus  keeping  the  axis  of 
the  specimen  in  the  axis  of  the  machine,— a  thing 
of  groat  Importanoe,hat  accomplished  in  feH-  If  In 
atiy  other  machines  having  wedge-grlplnghntden. 

There  is  no  shock  on  the  a«Ue«aae  or  its  con- 
lents  from  the  breaking  of  the  specimen.  Tbe 
motion  of  the  indicator  of  the  scales  is  from  40  to 
100  tfmestbatof  thebeam  or  poise  welgfata,  which 
are  put  on  or  olf  very  quickly  by  the  use  of  levers 
made  to  operate  them.  Tbev  move  but  slightly, 
and  give  no  troutdeaome  oscUfations  to  th*  levei*. 

Tbe  substanoe  of  this  note  and  the  accompany- 
ing cut  have  been  fnmisbed  for  this  Rbpbint  or 
•be  Inventor  of  the  machine.— Am.  Ep.] 
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initiftl  intanul  streaa  In  the  metal,  prodaced  by  nneqiuUy 
ikpid  cooling  in  different  portions  of  the  cast  bar.  A  second 
loading  of  the  same  piece  showed  a  mnch  oloeer  approach 
to  perfect  elasticity.  The  elastic  limit  is,  at  the  oeat,  iU 
denned;  bat  by  the  time  the  altimate  load  is  reached  tiie 
set  has  become  a  more  considerable  part  of  the  wbole  strain. 
The  poll  CDrrce  in  the  diagram  extend  to  the  point  of  mp- 
tare ;  the  compression  oorres  are  drawn  only  np  to  a  atage 
at  vhioh  the  bar  baekled  (betirera  the  paitlUuis}  ao  mnw 
aa  to  alfeet  the  lesnlts. 
98.  Teeting  machines  are  now  fireqnentiy  fitted  with  anto- 
graphic  appliances  for  drawing  strain  diagrams. 
AntMnqdiie  When  the  load  is  meaaared  by  a  weight  tmvel* 
caaoraaiB.  ling  on  a  steelyard,  ^e  diagram  may  be  drawn 
by  conneotiag  the  weight  with  a  drum  by 
means  of  a  wire  or  cord,  so  that  tha  dram  is  made  to 
xeTolTS  Uirongh  anglee  proportional  to  the  travel  of  the 
weight.  At  the  same  time  another  wir&  fastened  to  a  clip 
B«ar  one  end  of  Urn  ^ecimflii,  and  passing  orer  a  paUey 
near  the  other  end,  draws  a  pencil  throagb  distances  pro- 
portional to  the  strain,  and  so  traces  a  diagram  of  strees 
and  strain  on  a  sheet  of  paper  stretched  roaad  the  drum. 
Afqiaratas  irftUs  kind  has  Men  used  by  Messn.  Fairbanks, 
Unwin,  A^taudl.  and  othm.^  In  Mr.  Wicksteedli  anto- 
graphic  recorder  the  utieas  is  determine^  by_  reference,  not 
to  the  load  on  the  lerer,  bnt  to  the  pressare  in  the  bydran- 
Jio  <7liDder  by  which  stress  la  applied.  The  m^n  egrlinder 
la  in  oommonioation  wltil  *  muul  anxUlary  liydnnUc  cyl- 
inder, the  plnnger  of  which  is  kept  rotating  to  avoid  fno- 
tion  at  its  packing.  This  plan^  abate  against  a8pring,B0 
that  the  distance  through  which  it  ia  poshed  oat  vuies 
with  tiw  proaaore  in  the  main  ^^Under.  A  dram  covered 
with  V>V^  moves  with  tiie  pABnger  under  a  fixed  pencil, 
nnd  la  also  eaoaed  to  rotate  oy  a  wire  from  the  specimen 
throngb  distuioes  which  i^try  as  the  strain.  The  scale  of 
loads  ia  calibrated  by  occasional  reference  to  the  weighted 
lever.*  In  FnL  Kennedy's  machine  antogn^diie  diagrams 
am  dmwn  by  agpljlng  the  strees  to  the  t«t-pieoe  timngh 
an  elastic  master-bar  of  larger  section.  The  master-bar  is 
never  strained  beyond  its  elastic  limit,  and  within  that 
limit  its.  eztonsioD  ftamishes  an  accarato  measure  of  the 
stress;  this  givea  motion  to  a  pencil,  which  writes  on  a 
paper  moved  by  the  extension  of  the  test-piece.'  In  Prof. 
Thonton's  pendalnm  machine  for  torsion  testa^  a  cam 
attached  to  the  pendalam  moves  a  pencil  through  din- 
tanoea  proportional  to  the  steeas,  while  a  paper  drum  at- 
tached to  the  other  end  of  the  test-piece  turns  nnder  the 
pencil  throngh  distances  which  vary  as  tiie  angle  of  twist.* 

27.  The  elastic  extonsl<m  or  compression  of  a  test-piece 
of  ordinary  dimensions  is  so  small  as  to  reqnire 
fbr  its  measurement  refined  methods  which  are 
seldom  employed  in  everyday  practical  testing, 
Heasnrements  of  this  class  must  be  made  sim- 
ultaneously on  opposite  sides  of  the  test-piece, 

to  gnard  against  error  tiiroagh  the  bending  of  the  piece. 
KlCTOSoopes  and  also  varions  forms  of  micrometer  calipers 
are  used  for  the  pnrpose.'  A  method  capable  of  great  deli- 
oacy,  which  has  been  used  by  Bausohinger*  and  others,  is 
Co  measare  the  stratn  by  light  reflected  from  a  pair  of  small 
mirrors  attached  to  rollers  which  turn  as  the  specimen  ex- 
tends or  contracts.  With  ^paratns  of  this  kind  it  may  be 
ahown  that  iron,  steel,  or  other  materials  with  a  well-de- 
flned  yield-point  begin  to  show  a  marked  defect  of  elasticity 
at  a  somewhat  lower  stress.  The  true  elastic  limit  comes 
ooDsiderably  earlier  f  n  the  test  than  the  point  which  usually 
paesee  1^  that  name.'' 

28.  In  teeting  a  plastic  material  such  as  wroaght^lron  or 

mild  steel  it  is  foand  Utat  the  behavior  of  the 
Viscosity.     metal  depends  very  materially  on  the  time  rate 

at  whieh  stress  ia  apfdled.  When  once  the 
elastio  limit  is  passed  the  fliU  strain  oorrespondlng  to  a 
given  load  is  reaehed  mly  after  a  peroeptible  time,  some- 
timeaemialongtfaneb  Ifthe  load  be  increased  to  a  value 

1  Dor  daserlptbHis  of  these  and  other  types  of  autographic  re- 
corder, sse  a  jtaper  by  Prof.  Unwln,  "  On  the  Employment  of 
Aolognvhio  Records  ui  Testing  HateriaU,"  Jimr.  Soc.  Aria,  Feb., 
18SS;  alto  ProC  EeoDedy's  comprehensive  paper,  "On  the  Use 
and  Equipment  of  Engineering  Laboratories,"  Mitt.  Proc.  Imt.  C. 
JR.,  ISM,  wnlch  contains  much  valuable  Information  on  the  whole 
subject  of  testing  and  testing  machmes. 

*  Proe.Jn»l.Meeh,EHg.,i^  An  tntereotlng  featura  of  this  ap- 
paratoB  is  a  device  for  jaeventlng  error  in  the  diagram  tbroQi^ 
motion  of  the  test-piece  as  a  whme. 

■  Proc.  In$t.  Uech.  Enp.,  1886;  also  JOh.  Pne.  Hut.  a£,  vol. 
IxxxvIIl..  18M,  pL  1. 

*  Thonton's  Materialt  oT  Bngintertng,  part  11.  For  aooounts  of 
work  done  with  this  machine,  see  Trtau.  Amer.  Soc.  Civ.  Eng.,  tnm 
1878;  also,  Ra>ort  of  Hie  American  Board,  cited  above. 

*  See  a  paper  by  Prof  Unwin.  fMI.  Mag..  March,  1867. 

*  JfflU.  on*  dem  JfwA.-7teA  lab.  tn  JfiincAm.  Hen  5. 

1  Of.  Bansehioger,  lac  cii. ;  Kennedy,  loc.  cU. ;  Jenny,  FMgMit 
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exceeding  the  elastic  limit,  and  then  kept  constant,  the 
metal  will  be  seen  to  draw  out  (if  the  stress  be  one  of  pnll), 
at  flist  rapidly  and  then  more  slowly.  When  the  aimlied 
load  Is  considerably  less  than  the  ultimato  strength  of  the 
piece  (as  tested  In  the  ordinary  way  by  steady  increment  of 
load),  it  appears  that  this  process  of  slow  extuuion  comes  at 
last  to  an  eud.  On  the  other  band,  when  the  applied  load  is 
neariy  equal  to  the  nlttanato  strength,  the  flow  of  tite  metal 
oontlnaes  until  rupture  occurs.  Then,  as  in  the  former 
ease,  extension  goee  on  at  first  quickly,  then  slowly,  bu^ 
flnally,  instead  of  approaching  an  asymptotic  limit,  it 
quickens  again  as  the  piece  approachee  ruptore.  The  same 
phenomena  are  observed  in  the  bending  of  timber  and 
other  materials  when  in  the  form  of  beams.  If,  instasd  of 
being  sul^ected  to  a  conatent  load,  a  test-piece  is  set  in  a 
constent  condition  of  strain,  it  is  found  that  the  streas 
required  to  maintain  this  constent  stralu  gradually  de- 
creases. 

'29.  The  gradual  flow  which  goes  on  under  constant  stress 
— iqtprDaching  a  limit  if  the  strees  is  moderate  in  amount, 
and  oontinaing  without  limit  if  the  strees  is  safllciently 
great — will  still  go  on  at  a  diminished  rate  if  the  amount  of 
stress  be  reduced.  Thn^  in  the  tesltog  of  soft  iron  or  mild 
steel  -1^  a  machine  in  whioh  the  stress  is  aiqtlied  by  hy- 
draolie  power,  a  stage  la  reached  aoon  after  tdie  limit  of 
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Via.  U.— Aotografdilo  Diagram  for  a  test  of  mild  steel. 

elasticity  is  passed  at  which  the  metal  begins  to  flow  with 
great  rapidl^.  The  pomps  often  do  not  keep  pace  with 
this,  and  tlie  result  is  that,  if  the  lever  is  to  be  kept  float- 
ing, the  weight  on  It  must  be  run  back.  Under  this  re- 
duced stress  tiie  flow  continues,  more  slowly  than  before, 
antil  presently  the  pumps  recover  their  lont  ground  and 
the  increase  of  stress  is  resumed.  Again,  near  the  point  of 
roptore,  the  flow  again  becomes  specUlIy  rapid ;  the  weight 
on  the  lever  has  a^in  to  be  run  back,  and  the  specimen 
flnally  breaks  anderadiminiahed  Imkl.  These  feateree  are 
well  shown  by  Fig.  12,  which  Is  copied  from  the  autographic 
diagram  of  a  test  of  mild  steel." 

Sn,  But  it  is  not  only  through  what  we  may  call  the  vis- 
cosity of  materials  that  the  time  rate  of  loading  _  .  , 
afiecto  their  behavior  under  test  In  iron  e^S^iS[ 
and  steel,  aud  probably  in  some  other  metals,  manent  set 
time  has  another  effect  of  a  very  remarkable 
kind.  Let  tiie  test  be  carried  to  any  point  a  (Fig.  13)  past 
theoriginallimitof  elasticity.  Letthe  load  then 
be  removed ;  daring  the  first  stages  of  this  re-  Influence 
movalthematerialoootinnestoBtretoballgbtly,  °' 
as  has  been  explained  above.  Let  the  load  then  be  at  once 
rei^aoed  and  loading  continued.  It  will  then  be  found  that 
there  is  a  new  yield-point  b  at  or  near  the  valae  of  the  load 
formerly  reached ;  op  to  this  point  there  is  little  other  than 
elastio  strain.  The  nil  line  he  in  Fig.  13  shows  the  subse- 
qnent  behavior  of  the  piece.  Bnt  now  let  the  experiment 
be  repeated  on  another  sample,  with  this  diilbrence,  that  an 
interval  of  time,  of  a  few  boars  or  more,  is  allowed  to  elapse 
after  the  load  is  removed  and  befbre  it  is  replaoed.  It  will 
then  be  fonnd  that  a  process  of  hardening  has  been  going 
on  daring  this  Interval  of  rest;  for,  when  the  loading  is 
oontinaed,  the  new  yield-point  appeun,  not  at  ft  as  formerly, 
bat  at  a  higher  load  d.  Other  evideooe  that  a  change  has' 

*  The  increase  of  strain  without  Increase  of  stress,  which  goes 
on  without  limit  when  a  test-pteoe  under  tenslcmapproaebes  rup- 
ture. Is  a  special  case  of  the  general  phenomenon  of  "  flow  of 
solids,"  which  has  been  exhibited,  chiefly  for  comprenlve  stresses. 
In.  a  series  of  beautlAil  experiments  by  Tresca  (Mtmotret  tw 
rSeoKlement  det  Oorpt  Soiidet,  lUso,  Proc.  iiuL  Mech.  Xng.,  1867  and 
1878). 
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taken  place  is  aflbxded  bj  fhe  fiut  that  tiie  nlldmate  exten- 
sion is  reduced  and  the  alttmate  atrangtli  ia  increased  (e. 
Fig.  13j. 

31.  A  similar  and  even  more  marked  hardoning  occurs 
when  a  load  (exceeding  the  original  elastic  limit),  instead 
of  being  removed  and  replaced,  is  kept  on  for  a  sufficient 
length  of  time  without  change.  When  loading  is  resamed 
a  new  yield-pgint  is  found  only  after  a  considerable  addi- 
tion has  beta  made  to  the  load.  Tha  reaalt  bs,  as  in  the 
former  case,  to  give  greater  nltlmate  strength  and  less  nlU- 
mate  elongation.  Fig.  14  exhibits  two  experiments  of  this 
kind,  made  with  annealed  iron  wire.  A  load  of  23i  tons 
per  wiaare  inch  was  reached  in  both  cases ;  ab  shows  the 
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remit  of  omtinning  to  load  after  an  interval  of  Ave  min- 
utes, and  aed  after  aa  interval  of  45i  hoan,  the  itras  of 

S3i  tons  being  m^ntalned  during  the  interval  in  both  cases. 

32.  It  must  not  be  supposed  that  in  a  material  hardened 
by  strain  the  elasticitr  is  perfect  np  to  the  jrield-points 
which  are  shown  in  Fig.  IS  at  i  and  in  Fig.  14  at  e. 
In  experiments  made  for  this  article,  it  has  been  found  that, 
after  a  piece  of  very  soft  Iron  wire  has  been  hardened  (ss 
in  Fig.  14}  by  the  continued  application  of  a  load  whidi 
had  caused  stretching,  if  a  small  addition  be  made  to  the 
load  (bringing  it  to  a  value  between  a  and  the  new  yield- 
point),  although  thrae  is  at  first  no  apparent  drawing  out, 
nevertheless  if  time  be  given  the  wire  begins  again  to  dnw, 
and  a  large  amount  of  stretching  at  an  increased  pace  may 
ensne.  £a  this  way  wires  have  been  broken  with  loads  con- 
siderably short  of  those  which  would  have  been  required 
had  the  process  of  loading,  trom  the  point  a  onward,  been 
continued  at  a  modraate&  npid  rate.  A  slow  process  of 
Tiacoos  deformation  mi^  m  Cut  be  oocnrring  at  the  same 
time  that  the  metal  shows  a  qoasi-elasticity  with  respect 
to  rapid  alteration  of  stress.  Banschlngers  miorometric 
experiments  have  shown  that  after  a  piece  has  been  hard- 
ened by  rest  the  true  limit  of  elastteity,  or  the  point  at 
which  Hooke's  law  begins  to  fail,  comes  far  short  of  the 
yield-point  He  has  also  shown  that  a  long  interval  of 
rest  after  the  set  has  taken  place  produces  a  slow  rise  of  the 
true  limit  of  elasticity,'  apparently  a  slower  rise  than  the 
iMse  of  time  causes  in  the  yield-point  itself. 

S3.  In  the  testing  of  iron  and  steel  the  time  during  which 
any  state  of  (pull)  stress  (exceeding  the  original  elaetic 
limit)  exists  affects  the  result  in  two  somewhat  antogooistio 
ways.  It  augments  extension,  by  giving  the  metal  leisure 
to  flow.  This  may  be  called  the  viscons  effect.  But,  on  the 
•thw  hand,  it  reduces  the  amount  of  extension  which  snb- 
sequent  grukter  loads  will  cause,  uid  It  increases  the  amount 
of  load  required  for  rapture  in  the  way  which  has  Just  been 
described.  This  may  be  called  the  hardening  effbot.  When 
a  piece  is  broken  by  coutinooos  gradnal  increment  of  load, 
tiiese  two  effects  are  occurring  at  all  Bt^;es  of  tihe  test  If 
the  viscous  effect  existed  alone,  or  if  &6  hardening  effect 
were  small,  the  material  would  show  to  greater  advantage 
as  regards  elongation,  and  to  lem  advantage  as  remids  ulti- 
mate strength,  the  more  slowly  the  load  were  aimlied.  Tin 
and  lead  may  be  cited  as  materials  for  which  thu  is  the  case. 
But  when  the  hardening  effect  is  relatively  great,  as  in  iron 
and  steel,  the  material  shows  lees  elongation  and  a  higher 
breaking  strength  the  more  slowly  it  is  tested.  An  excel- 
lent illostration  of  this  Is  given  by  the  fbllowing  experi- 

1  Xftth.  auf  dm  3feeh.-TKli.  JjA.  in  JKinrAm,  Heft  IS,  1885. 


ment  of  Bfr.  Bo^mley.  I^eces  ot  iron  wire,  annealed  and 
of  exceptionally  soft  quality,  when  loaded  at  the  rate  of  1 
lb  in  5  minutes,  broke  with  441  Ih  and  stretched  27  per  cent, 
of  thdr  original  length.  Other  pieoea  of  the  same  wire, 
loaded  at  the  rate  of  1  lb  in  24  hours,  broke  with  47  lb  and 
stretched  less  than  7  per  cent.*  Again,  it  has  been  found 
that  on  excessively  rapid  application  of  stress  (by  the  ex- 
I^osion  of  gnn-oottou)  makes  soft  steel  stretch  twice  as 
much  as  in  ordinaiy  testing.'  The  case  is  very  different, 
howevqr,  if  the  mat^ial  has  been  previously  hardened  by 
strain.  It  does  not  appear  that  such  variations  in  the  rate 
of  loading  as  are  liable  to  occur  in  practical  tests  of  iron  or 
steel  have  much  infloenoe  on  the  extension  or  the  strongtli, 
great  as  the  eflbcts  of  time  ore  whra  the  metal  ia  loaded 
either  much  more  slowly  or  much  more  quickly.  In  Fig. 
16  the  results  are  shown  of  tests  of  two  similar  pieces  of 
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soft  iron  wire,  one  loaded  to  rupture  in  4  minntn  and  tta 
other  at  a  rate  about  6000  times  slower. 

34.  The  hardening  effect  which  intervals  of  rest  hoD  tad 
or  of  constant  load  produce,  onee  the  primitive  elastic  limit 
is  passed,  has  been  examined  by  Beordsley.*  ThnrstM,* 
BauBchlnger,*  Ewing*,  and  others.  The  effect  of  even  a  few 
minntes'  pause  is  perceptible,  an  hour  or  two  of  constaat 
stress  has  a  very  marked  influence,  and  after  24  boors  orw 
there  appears  to  be  little  further  hardening.  The  Ameriesa 
Board  found  that  iron  bars,  previously  steeesed  to  aboot 
50,000  ft>  per  square  inch,  ginned  in  strength,  by  interrak 
of  rest  ^m  stnsi,  to  the  extent  of  about  9  per  cent,  in  ooe 
day,  16  per  cent,  in  thne  di^  and  Irt  pox  cent,  ia  six 
months.^ 

'  35.  It  may  be  concluded  that,  when  a  pieoe  of  met^  hai 
in  any  way  received  a  permanent  set  by  sbess  exceedini; 
its  limits  of  elasticity,  it  is  luu*dened,  and  (in  some  cases  st 
least)  its  physical  properties  go  on  slowly  changing  fordi^i 
or  even  months.  Instances  of  the  hardening  effect  of  per- 
muient  set  occur  when  plates  or  bars  are  rolled  cold,  ham- 
mered cold,  or  bent  cold,  or  when  wire  Is  drawn.  When  a 
hole  Is  pancfaed  in  a  plate  the  material  contiguous  to  Uie 
hole  is  severely  distorted  by  shear,  and  is  so  much  hard- 
ened in  conseqoenoe  that  when  a  strip  containinn  the 
punched  h^e  is  broken  tensile  strea  the  hardened  pw- 
tlon,  being  nnable  to  extend  so  much  as  the  test, 
an  undue  proportion  of  the  stress,  and  the  strip  breaks  with 
a  smaller  load  than  it  would  have  borne  had  the  stress  been 
uniformly  distributed.  This  bod  ^ect  of  punching  is 
dally  notloeahle  in  thldcpbtes  of  mild  steel.  Itdis^vesn 
when  a  narrow  ring  of  material  surrounding  the  hols  » 
removed  by  means  of  a  rimer,  so  that  the  material  that  » 
left  is  homogeneous.  Another  remarkable  instance  of  the 
some  kind  of  action'is  seen  when  a  mild-steel  plate  wbia 

■  Ave.  Aoy.  Sdc.  1879,  n.  asi.  Sesalao  BLA9TiaTT,(n.^  ^  

■  See  remarks  by  Od.  Haltland.  JRN.  Ana  M.  C     VOL  IxxtL 

^'l^^b^ffi orUe  V. a  AoRl 0>  mto^ JMoUl  vol llsMlBai 

•  Ao&  Jeoy.  Aa.  Jane,  Uia  The  otttogmpbledlagnaugh* 
lnV1gB.ls«na  14  are  taken  firom  these  tests. 

1  £««.  rtt,  p.  m. 
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1>  to  be  tested  hj  bending  bas  a  piece  cat  from  its  edge  by 
a  shearing  machine.  The  resolt  of  the  shear  is  that  the 
metal  close  to  the  edge  is  hardened,  and.  when  the  plate  is 
best,  this  part,  being  nnable  to  stretoh  like  the  rest,  starts 
a  crack  or  tuar  vrhidi  ^aickly  spreads  acroaa  the  plato  on 
account  of  the  fact  that  m  the  metal  at  the  end  of  the  ssrack 
there  is  an  enormously  high  local  intensity  of  stress  (see 
ELASTicrry,  ^  72).  By  the  simple  expedient  of  pluiing  off 
the  hardened  edge  before  bending  the  plate  homogeneity 
is  restored,  and  the  plate  will  then  bend  without  damage. 
38L  ^Hie  hardening  eiToct  of  strain  is  removed  by  the  pro- 
cess of  annealing,  that  ia,  by  heating  to  redness 
ft  llltriillim  and  cooling  slowly.  In  Iron,  very  mild  steel, 
and  most  other  motals  the  rate  of  cooling  is  a 
natter  of  indifference ;  bat  in  steel  that  contains  more 
tiian  aboat  0:3  per  cent,  of  carbon  another  kind  of  harden- 
ing is  produced  if  the  metal,  after  being  heated  to  redness. 
Is  cooled  suddenly.  When  tbe  proportion  of  carbon  is  con- 
siderably greater  than  this,  steel  may  be  ren- 
dered excessively  hard  and  brittle  ("glass- 
hard")  by  snddea  coding  from  a  red  heat 
Farther,  by  being  snbseqaently  heated  to  a 
moderate  temperature,  it  may  be  deprived  of 
some  of  this  hardness  and  rendered  elastic 
throngh  a  wide  range  of  strain.  ThiB  process  is  called  the 
tempting  of  steel:  its  effects  .depend  on  the  temperatore 
to  which  the  steel  u  heated  after  oeing  liardened,  and  tbe 
grade  of  temper  which  is  acquired  is  usoally  specified  by 
the  color  (blue,  straw,  etc)  which  appeaxs  on  a  clean  snr- 
ftee  of  metal  doriag  tills  heating,  thioogb  the  fonna- 
tfon  of  a  flint  of  oxide.  In  tbe  ordinary  proeesB  of  roUIng 
plates  or  bars  of  iron  or  mild  steel  the  metal  leaves  tbe 
rolls  at  BO  high  a  temperatore  that  it  is  virtually  annealed, 
or  pretty  nearly  so.'  The  case  is  different  with  viaiitB  and 
bars  thttt  are  rolled  oold :  they,  like  wire  sonued  in  the 
hard-drawn  state  (that  is,  wlthoat  being  annealed  after  It 
leaves  the  draw-plate),  exhibit  the  higher  strength  and 
vreatly  reduced  pUsticily  which  result  from  permanent  set. 
37.  The  extension  which  occurs  when  a  bar  of  uniform 
aestlon  is  palled  Is  at  first  general,  and  is  dis- 
tributed with  some  approach  to  nnlformity 
over  the  length  of  the  bar.  Before  the  bu- 
breaks,  however,  a  large  additional  amonnt  of 
local  extension  occais  at  and  near  the  place  of 
rapture.  Hie  material  flows  In  that  neigh- 
borhood much  more  than  in  other  parts  of  the  bar,  and  the 
section  is  much  more  contracted  there  than  elsewhere.  The 
contraction  of  area  at  fracture  is  frequently  stated  as  one 
of  the  results  of  a  test,  and  is  a  useftil  index  to  the  quality 
of  materials.  If  a  flaw  is  present  sufficient  to  determine 
the  section  at  which  mptoro  shall  occur  the  contraction  of 
area  will  in  general  be  distinctly  diminished  as  compared 
witb  the  contraction  in  a  specimen  free  from  flaws,  altbongb 
little  reduction  may  be  noted  in  the  totel  extension  of  the 
piece.  Local  extension  and  contraction  of  area  are  almost 
abe^t  in  cast-Iron  and  bard  steel ;  on  the  other  hand  they 
MO  qiedal^  prominent  in  wronght-iron,  mild  steel,  ai^ 
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other  metals  that  combine  pbwticl^  with  high  traisile 
stoength.  An  example  ts  diown  In  Fig.  16,  whli£  Is  copied 
firom  a  photc^rraph  of  a  broken  tcst-ideoe  of  Wbitworth 
soft  flnid-comprened  steel. 

38.  Experiments  with  long  rods  show  that  the  general 
extension  which  occurs  fti  parts  of  the  bar  not  near  the 
break  is  somewhat  irregular  ;*  it  exbibita  here  and  there 
indpient  local  stretching,  which  has  atappei  without  lead- 
ing to  rupture.  This  is  of  coarse  due  In  tbe  fint  instance 
to  want  of  homogeneity.  It  may  be  supposed  that  when 
local  stretehlng  begins  at  any  point  in  the  earlier  stages  of 
the  test  it  is  checked  by  the  hardening  effect  of  tbe  strain, 
until,  finally,  under  grMter  load,  a  stage  is  readied  In  which 

>In  several  of  Mr.  KlTkaldy*s  papers,  aeompaiison  la  given  of 
the  SlasHo  limit,  ultttnate  strengtn.  and  ultimate  extension  of 
HUBpios  which  were  annealed  before  testing,  and  of  samples 
whieh  were  tested  In  the  commercial  state ;  in  general  the  an- 
nealed samples  are  dlstfnetly  Uunigh  not  very  materially,  softer 
than  thSOthen  «M  tte  As^Hm  Pnpertitt  qf  KVowU-Mm  FUUa 
JVoa»  Kma  and  YorttUrt,  London,  1876 ;  also  SxpfiBtmU  on 
AMTtfa  SM,  London,  UTS), 

«  Bee  Klrkald^s  Baer*KaU$  on  Itigenia  Omi,  London,  1878; 
tlBoEgpoHtif  UteSUH&rnmitUe.iMrti. 


the  extension  at  one  place  goes  on  so  fast  that  the  harden* 
ing  effect  cannot  keep  pace  with  the  increase  in  intensity 
of  stress  which  reeulte  from  diminution  of  area ;  tbe  loc^ 
extension  is  then  onstoble,  and  rupture  ensues.  Even  at 
this  stage  a  pause  in  the  loading,  and  an  interval  of  rdief 
from  stress,  may  harden  the  locally  stretehed  part  enough 
to  make  rupture  occur  somewhere  else  when  tbe  loading  is 
continued. 

39.  Local  stretehing  caasee  the  percentage  of  elongation 
which  a  test-piece  e^lbite  before  mptnre  (an 
important  quantity  in  engineers'  specifications) 
to  vary  greatly  with  the  length  and  section  of 
the  piece  tested.  It  is  very  usual  to  specify 
the  length  which  is  to  exhibit  an  assigUMl  per- 
centage of  elongation.  This,  however,  is  not 
enough ;  tbe  percentage  obviously  depends  on  the  relation 
of  the  transverse  dimensions  to  the  length.  A  fine  wire  of 
iron  or  steel,  say  8  incbee  long,  will  streteb  little  more  in 
proportion  to  ita  length  than  a  very  long  wire  of  tbe  same 
quality.  An  8-inch  bar,  say  1  inch  in  diameter,  will  show 
something  like  twice  as  much  the  percentage  of  elongation 
as  a  very  long  rod.  The  experiments  of  H.  Barba'  show 
tiiat.  In  mstc^rial  of  uniform  qnaliW,  the  percentage  of  ex- 
tension is  constant  for  test-pieces  of  similar  form,  that  is  to 
say,  for  pieces  of  various  size  in  which  the  transverse 
dimensiooB  are  varied  in  the  same  proportion  as  the  length. 
It  is  to  be  regretted  titat  in  ordinary  testing  it  is  not  prac- 
ticable to  rednce  tbe  pieces  to  a  standard  form,  with  one 
proportion  of  transverse  dimensions  to  length,  since  an 
artatraiy  ohoioe  of  length  and  cross  section  gives  resnUi 
which  are  ino^iable  of  direct  comparison  with  one  lai- 
other. 

40.  The  form  chosen  for  test-pieces  in  tension  tests  affecta 
not  only  the  extension  but  also  the  ultimate 
strength.   In  the  first  plaoe,  if  there  Is  a  sod-  Inflnanoe 
den  or  rapid  change  in  the  area  of  cross  seetion  on  itrength. 
at  any  part  of  the  length  under  tension  (as 

at  AB,  fig.  17),  the  stress  will  not  be  uniformly  distributed 
there.  The  intensity  will  be  greatest  at  tbe 
edges  A  and  B,  and  the  piece  will,  in  eonse- 

auenoe,  pass  ito  elastic  limit  at  a  less  value  of 
le  total  load  than  would  be  tbe  case  if  the 
change  from  the  larger  to  the  smaller  section 
were  gradual.   In  a  noo-ductile  material,  rup- 
ture mil  for  the  same  reason  take  place  at  AB, 
with  a  lees  total  load  than  would  otherwise  be 
borne.   On  tbe  other  hand,  with  a  safficiently 
ductile  material,  although  the  section  AB  is 
the  first  to  be  permanently  deformed,  rupture 
will  preferably  take  place  at  some  section  not 
near  AB,  because  at  and  near  AB  the  contrac- 
1        tion  of  sectional  area  which  precedes  mptore 
^-^^     Is  partly  prevented  by  the  presence  of  the  pro- 
Fio.  17.     Jecting  portions  C  and  D.   Hence,  too,  with  a 
ductile  material  samples  such  as  those  of  Fig. 
18,  in  which  the  part  of  smallest  section  between  tbe 
shoulders  or  enlarged  ends  of  the  piece  is  short,  will  break 
with  a  greater  load  than  could  be  borne  by 
long  uniform  rods  of  the  same  section.   In  good 
wronght-iron  and  mild  steel  the  fiow  of  metal 
preceding  rupture  and  causing  local  contraction 
of  section  extends  over  a  lengtii  six  or  eight 
times  the  width  of  the  piece ;  and,  if  the  length 
throngbont  which  the  section  is  uniform  be 
materially  leas  than  this,  tbe  process  of  fiow 
will  be  rendered  more  difficult  and  tbe  break* 
ineload  of  the  sample  will  be  raised.* 
These  considerations  have  of  course  a  wider 
Indication  than  to  tiie  mere  interpretation  of  special  tests. 
An  important  practical  case  is  that  of  riveted  Joints,  in 
which  the  metH  left  between  tbe  rivet-holes  is  subjoined 
to  tensile  rtress.  It  Is  found  to  bear,  per  square  inch,  a 
greater  pull  Uian  would  be  borne  by  a  strip  of  the  same 
plate,  if  the  strip  were  tested  in  tbe  usual  w^  with  nnl- 
form  section  throughout  a  length  great  enough  to  allow 
omnideto  freedom  of  local  flow.* 

41.  The  tensile  strength  of  long  rods  Is  aflteted  tbe 

*  lOm.  d£  la  goe.  Oa  Ina.  Cfv.,  1880:  sesalsoapuier  by  Mr.  W. 
Hsokner. "  On  tbe  Adopuouof  Standard  FOrmsorTest-PleaaB," 
Jfia.  Pne.  but  C.E.,  \m. 

*  The  greater  strength  of  nicked  or  grooved  ipedinens  seems  to 
have  been  fintTonarked  by  Ur.  mtXtXAj^SxprnmenUm  WrouoH- 
RmwidSleel,p.H.KiMoSipeTiMentB  <mFiiaa^Stwl.  p.^}.  Bee 
alBO  a  paper  by  Mr.  E.  Ricbarda,  on  testa  of  mild  steel,  Jour.  Iron 
and  SM  ItuL,  18S2. 

*  See  Kennedy'a  "  Beports  on  Riveted  Joints."  Proe.  IvM.  Mech. 
JEkto.,  1881-0.  In  tbe  case  <rf  mild  steel  plates  a  drilled  strip  may 
have  as  much  as  12  per  cent,  more  tensile  strength  per  square 
tach  than  an  undillted  strip.  With  punched  bola,  on  tbe  other 
ba^,  tbe  nmalnlng  metal  is  mneb  weakened,  for  the  reason  re- 
forred  Wln|86. 
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length  in  a  quite  differeat  way.  With  a  perfectly  bomo- 
Reneoofl  material,  no  difference  should  be 
foand  In  the  strength  of  rods  of  equal  sectional 
area  and  of  different  lengths,  provided  the 
length  of  both  were  great  enoogo  to  prevent 
the  action  described  in  2  ^  from  affectiug  the 
result.  Bat,  since  no  material  is  perfectly  ho- 
mogeneous, the  longer  rod  will  in  general  be 
the  weaker,  offering  as  it  does  more  chances  of  a  weak 
place ;  and  the  probable  defect  of  strength  in  the  long  rod 
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will  depend  on  the  degree  of  variability  of  the  material. 
When  this  has  been  established  by  numeroos  tests  of  short 
famples,  the  strength  which  a  rod  of  any  assigned  length 
may  be  expected  to  possess  can  be  calculated  by  an  applica* 
tion  of  the  theory  of  probabilities.  A  theory  of  the  strength 
of  long  bars  has  been  worked  out  on  this  basis  by  Prof. 
Chaplin,'  and  has  been  experimentally  confirmed  by  teats 
of  long  and  short  samples  of  wire.  The  theory  does  not 
apply  when  the  length  is  so  small  that  the  action  of  J  40 
enters  into  the  case,  and  the  experimental  data  on  which 
it  is  based  most  be  taken  from  tests  of  samples  long  enongh 
to  exclade  that  action. 

42.  In  tension  tests,  ruptnre  may  oocar,  as  in  Fig.  19,  by 

direct  separation  over  a  snrfaoe  which  is  nearly 
hl^^^    plane  and  normal  to  the  line  of 
oy  tension,  This  is  usual  in  hard  steel  — 

and  other  comparatively  uon-ductile  mate- 
rials. Or  it  may  occur  by  shearing  along  an 
obliqne  plane,  as  in  Fig.  20,  which  shows  the 
fracture  of  a  piece  of  steel  softer  than  the 
specimen  of  Fig.  19.  In  very  ductile  samples 
these  two  modes  of  rupture  are  frequently 
fonnd  in  combination,  as  iu  Fig.  31,  where  a 
central  core  is  broken  by  direct  tension  while 
round  it  is  a  ring  over  which  separation  has 
taken  place  by  shearing.  In  this  instance 
the  ring  is  in  two  parts,  one  above  and  one 
below  the  sur&ce  of  rupture  of  the  central 
flat  core.  In  other  instances,  soch  as  that  of 
the  sample  shown  in  Fig.  16,  the  shorn  ring 
forma  a  coutinuons  cone  or  crater  round  a  flat 
core. 

43.  In  oompression  tests  of  a  plastic  mate- 

rial,  such  as  mild  steel,  a  process 
J^^"  of  flow  may  go  on  without  limit ; 
presrion  piece  (which  must  of  course 

he  uiort,  to   avoid  hackling) 
shortens  and  bulges  out  in  the  form  of  a  cask.   This  is 
illustrated  by  Fig.  23  (from  one  of  Fairbalrn's  experiments), 
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which  shows  the  compression  of  a  round  block  of  steel  (the 
original  height  and  diameter  of  which  are  shown  by  the 
dotted  lines)  by  a  load  equal  to  100  tons  per  sqnare  inch  of 
original  sectional  area.  The  surface  over  which  the  stress 
is  distributed  becomes  enlarged,  and  the  total  load  must  be 
increased  in  a  corresponding  degree  to  maintain  the  pro- 
cess of  flow.*  The  bulging  often  produces  longitudinal 
cracks,  as  in  the  figure,  especially  when  the  material  is 
fibrous  as  well  as  plastic  (as  in  the  case  of  wrought-iron). 

1  Von  NorirantCi  Engbieering  Magaxme,  December,  1880 ;  Proe. 
Otgineenf  Club  qf  Ptiiladelpkia.  Horob.  1882. 

1  For  example,  see  Fairbaf  ra'i  experiment  on  steel,  Sat.  Bril. 
An.,  1867. 


A  brittle  material,  buc6  as  cast-iron,  brick,  or  stone,  yields 
by  shearing  on  inclined  planes  as  in  Figs.  23  and  24,  which 
are  taken  ftom  Hodgkinson's  experiments  on  cast-iron.' 
The  simplest  Aacture  of  this  kind  is  exemplified  by  Fig. 
23,  where  a  single  surface  (approximately  a  plane)  of  shear 
divides  the  compressed  block  into  two  wedees.  With  cast- 
iron  the  slope  of  the  plane  is  such  that  this  simple  mode 
of  fracture  can  take  place  only  if  tbe  height  of  the  block  is 
not  less  than  about  )  the  width  of  tbe  base.  When  the 
height  is  less  the  action  is  more  complex.  Shearing  must 
then  take  place  over  more  than  one  plane,  as  in  Fig  24,  so 
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that  cones  or  wedges  are  formed  by  which  the  surrounding 
portions  of  the  block  are  split  off.  The  stress  required  te 
crash  the  block  is  consequently  greater  than  if  the  height 
were  sufficient  for  shearing  in  a  single  plane. 

44.  The  inclination  of  the  surfaces  of  shear,  when  fracture 
takes  place  by  shearing  under  a  sEtnpIe  stress 

of  pull  or  push,  is  a  matter  of  much  interest, 
throwing  some  light  on  the  question  of  how  snear- 
the  resistance  which  a  material  exerts  to  stress  of  one  kind 
is  affected  by  the  presence  of  Etreas  of  another  kind,— a 
question  scarcely  touched  by  direct  experiment.  At  the 
shorn  surface  there  Is,  in  the  case  of  tension  tests,  a  normal 
pull  08  well  as  a  shearing  stress,  and  in  the  case  of  com- 
pression tests  a  normal  push  as  well  as  shearing  stress.  If 
this  normal  component  were  absent  the  material  (assuming 
it  to  be  isotropic)  would  shear  in  the  surface  of  greatest 
shearing  stress,  which,  as  we  have  seen  in  ^  5,  is  a  sni&ce 
inclined  at  45*'  to  the  ^ia.  In  fact,  however,  it  does  not 
shear  on  this  surface.  Hodgkinson's  experiments  on  tli« 
compressioa  of  cast-iron  give  surfaces  of  shear  whose  normal 
is  inclined  at  about  55°  to  the  axis  of  stress,*  and  Kirkaldy's, 
on  the  tension  of  steel,  show  that  when  mpture  ti^es  place 
by  shear  the  normal  to  the  surface  is  inclined  at  about  85* 
to  the  axis.*  These  resnlts  show  that  normal  pull  dimin- 
ishes resistance  to  shearing  and  normal  push  incresMa 
resistance  to  shearing.  In  the  case  of  cast-iron  under  com- 
preasion,  the  material  prefers  to  shear  on  a  sectitMi  where 
the  intensity  of  shearing  stress  is  only  0.94  of  its  valne  on 
the  surfSkce  of  maximum  shearing  stress  (inclined  at  45"), 
but  where  the  normal  pnsh  is  reduced  to  0.66  of  its  value 
on  the  aurfiwe  of  maximum  shearing  stress. 

45.  F\UUme  of  Metala. — A  matter  of  great  practical  as  well 
as  scientific  interest  is  tbe  weakening  which 
materials  undergo  by  repeated  changes  in  their  Fati^e 
state  of  stress.    It  appears  that  in  some  if  not  meui*, 
in  all  materials  a' limited  amount  of  stress-variation  miiy 
be  repeated  time  after  time  without  appreciable  deterina- 
tion  in  the  strength  of  the  piece ;  in  the  balanoe-sioing  of 
a  watch,  for  instance,  tension  and  compression  sacoeed  each 
other  some  150  millious  of  times  in  a  year,  and  the  aprioK 
works  for  yean  without  apparent  injury.    In  auch  cases 
the  stresses  He  well  within  ^e  elastic  limits.   On  tbe  other 
hand,  the  toughest  bar  breaks  after  a  small  nnmber  of 
bendinga  to. and  fro,  when  these  pass  the  elastic  limits 
althongh  the  stress  may  have  a  value  greatly  short  of  tbe 
normal  ultimate  strength.  A  laboriousreseareh  . 
by  Wohler,*  extending  over  twelve  years,  has  ^^iwti* 
given  much  important  information  regarding  meao. 
the  effects  on  iron  and  steel  of  very  numerous . 
repeated  alternations  of  stress  &om  positive  to  negative,  or 

s  Report  (tf  Oe  Soyat  OommiMimen  on  Ote  Applieatim  V  ^  f 
RaUvKtv  Stntctara.  1849;  see  also  BriL  Am.  Sep.,  183T. 
'  Op.  cU. 

s  Die  FtatttAeOi-VerBuche  mU  Aim  und  SUM.  Berlin,  1870.  or 
ZeOtchr.  fiir  Bauveaen,  1860-70 :  see  olao  Sngliuxrfiu}.  vol.  xi. 
R>r  early  experiments  by  Falrholru  on  the  same  suhject.  ne  J*i. 
IVoBf..  1854. 
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between  e  higher  aod  a  lower  TiUae  without  change  of  algD. 
Bjr  meana  of  iogeniouslf  contrived  machinea  he  eabmittod 
teet-ptecea  todirectpall,alteniatedwith  complete  or  partial 
relezatioD  from  pall,  to  repeated  bcDdiug  In  one  direction 
mad  also  in  oppoeite  directions,  and  to  repeated  twisting 
towards  one  nde  and  towards  oppoeite  sidee.  The  njsiilts 
ahow  that  a  atreas  fmatly  lees  than  tho  nltimate  strength 
(as  tested  in  the  nsual  way  by  a  single  application  of  load 
oontinued  to  mptoru)  is  snfflcient  to  break  a  piece  if  it  be 
often  enough  removed  and  restored,  or  even  alternated  with 
a  leas  ttrees  of  the  same  kind.  In  that  case,  however,  the 
variation  of  stress  being  leas,  the  number  of  repetitiona  re- 
quired to  produce  rupture  is  greater.  In  general,  the  num- 
ber of  repetitiona  required  to  produce  rupture  ia  increased 
by  xedu^u:  tJie  range  through  which  ^e  stoeaa  la  varied, 
or  by  loweiuig  the  uppra  limit  of  that  range.  If  the  greatest 
stress  be  ohoeen  amall  enongb,  it  maybe  reduced,  removed, 
or  even  reversed  many  million  times  without  destroying 
the  pieee.  WShler'a  results  are  beet  shown  by  quoting  a 
Aw  flgures  selected  from  his  experiments.  The  atreasee  are 
atatea  In  eentneis  per  aqnare  loll  ;>  In  the  osm  at  ban  sub- 
jected to  bending  they  reftr  to  tiie  top  and  bottom  dd«a» 
which  are  the  most  stiuaed  parts  of  the  bar. 


I.  Irw  bar  in  direct  tension : 


Streas.  No.  of  Applications 
Hax.Hln.  canflingRuptore, 
480    0  806 
440    0  lOMOl 

400  0  mjaa 


Btreaa. 
Max.Mln. 

820  0 


No.  of  Ap^lcatlona 
euiainc  Rupture. 
^l5l4l^ 


440  900  %89MM 
440  2n    Hot  broken  with  4  mUls. 


IL  Iron  bar  bent  by  transverse  load : 


Stress.  No.  of  Bendf  n«s 

Max-Hin.  causins  Rupture. 

560    0  109,750 

600    0  420.000 

450    0  481,SC0 


Streaa. 
Hax.Hln. 
400  0 
SCO  0 


No.  of  Bendlngs 
caariug  Rupture. 
1.^,000 
4,035,400 


800    0    Not  broken  with  48  mlUa. 


ni.  Steel  bar  bent  by  transverse  load  : 


Streas.  No.of  Bendfttgs 

l(ax.Hln,  causing  Rupture. 

'Mfl      0  ft,4S0 

900  soo  si^nf 

wo  aoo  1M,300 


streaa.  No.  of  Bendlngs. 

Max.  Min.  causing  Rupture. 

900  400  ^,800 
900  fiOO  7&4,90(>-me8nor2triala. 
900  600  NoCbrokenwltbSSlmUls. 


IV.  Iron  bar  bent  by  snppcnilng  at  one  end,  Uie  other  end 
being loadad;  altematlonaof  stfeflBflNnnpuUtopasbeaased 
by  rotating  the  bar : 

Stram.  IIo.(rfRolatlona  t  Stfeat  No.  of  Botatfons 
Prum-i-to—  caoalnirRoptare.  iFron  +  to—  causing  Rupture. 


S20 

aoo 

280 
260 
240 


00,480 
90,000 
1«3,145 
479.490 
909,810 


220 
20O 
180 

lao 


4,917,002 
19,186,791 
Not  broken  with 
132^  millions. 


46.  From  theae  and  other  experiments  Wohler  concluded 
that  the  wrought-iron  to  which  the  testa  refer  could  prob- 
ably bear  an  indefinite  number  of  stress-ebauKes  between 
the  limits  stated  (in  round  nnmbras)  in  the  following  table 
(the  ultimate  tensile  stteugth  was  about  19}  tons  persquaie 
Inch): 

Btrem  In  Tons  per  Sq.  Inch. 

From  pnll  to  push   +7  to— 7 

rrom  pull  to  no  itreaa   18  to  0 

■  rrom  poll  to  leaa  poll   19  to  10^ 

Hence  It  appeara  that  the  actual  strength  of  this  material 
vmrlee  In  a  ratio  which  may  be  roughly  given  aa  3 : 2 : 1  in 
the  three  cases  of  (a)  steady  poll,  (ft)  poll  alternating  with 
no  etieas,  very  many  times  repeated,  and  (e)  poll  alternating 
with  posh,  very  many  times  repeated.  Factors  of  safety 
applicable  to  the  three  caaea  might  therefore  rationally 
stand  to  one  another  In  the  ratio  of  1 : 2  ;  3.  For  steel 
Wohler  obtained  resnlta  of  a  generally  aimllar  kind.  Hia 
experiments  were  repeated  by  Spangenberg,  who  extended 
the  inquiry  to  braas,  gnu-metal,  aud  phosphor-bronze.*  On 
the  basis  of  Wohler'a  remits  formulas  have  been  deviaed  by 
Lannhardt,  Weyrauch,  and  others  to  expreoa  the  probable 
aetoal  strength  of  metals  under  assigned  variations  of 
atreas;  these  are,  of  eoniae,  of  a  merely  eoqiteieal  dhaiaetor, 
and  the  data  are  not  yet  extensive  taun^  to  give  them 
maeh  value.* 

47.  Wohler's  ezperimente,  dealing,  as  all  experiments 
moot,  with  a  finite  nnmber  of  streas-chaoge%  leave  it 
«n  <ipen  qnestfim  whether  there  are  any  limits  within 

1  Aooording  to  Banschinger  (toe.  eft.,  p.  44),  the  oentner  per 
aqnare  soil  fa  which  WObler  glvea  hIa  leaulta  la  equivalent  to 
Un  kOas  per  xquare  em.,orOJMS4  ton  per  square  Inch. 

a  Oeter  dot  Verhalten  der  MeUUU  bet  weiderhoUen  Atutrengungen, 
BerUn.  1875. 

a  8ss  WMiauch,  "On  the  Calctilatlon  of  Dlmenalons  as  de- 
mndliv  on  the  Qltlmate  WorUng  Btrengtb  of  HatertaJs,"  JHn. 
rtoe  M.C2:,voL1xfll.p.27!S;  aiRo  a  eoneapondenee  in  Apc- 
mr-int.  -rti.  xxl3L.  aud  Unwln'a  Jfodkfiu  DeHgB,  chap.  il. 


which  a  state  of  streaa  might  he  indelhtitely  often  varied 
without  finally  destroying  the  material.  It  ia  natural  to 
auppoae  that  a  materi^  poaaeesing  perfect  ekaticity  would 
suffer  no  deterioration  from  atress-cbangee  lying  within 
limits  up  to  which  the  elasticity  is  perfect.  But  these 
limita,  if  they  exist  at  all,  are  probably  very  narrow.  In- 
deed, in  the  ease  of  iron,  there  ia  indirect  evidence  that  all 
alteration  of  stress  whateoever  afiecta  the  molecular  struc- 
ture in  a  way  not  consistent  with  the  notion  of  perfect 
elasticity.  When  the  state  of  stress  in  iron  ia  varied,  how- 
ever slowly  and  however  little,  the  magnetic  and  thermo- 
electrio  qualities  of  the  metal  are  found  to  change  in  an 
eaaentially  irreversible  manner.*  Every  variation  leavea 
its  mark  on  the  quality  of  the  piece ;  the  actual  quality  at 
any  time  is  a  fhnctioii  of  all  the  states  of  stress  in'whieh 
the  piece  has  previously  been  placed.  It  can  scarcely  be 
doubted  that  sufflcieutly  refined  methods  of  experiment 
would  detect  a  similar  want  of  reversibility  in  the  median- 
ioal  effects  of  stresa,  even  when  altentions  of  stress  occur 
slowly  enongh  to  esoqie  the  eflbets  of  vlsoosf^  whieh  have 
been  examined  liy  Sir  Williun  lliomson  and  discussed 
nnder  EIlabticity  (vol.  vii.  p.  696  tq.).  In  any  case,  the 
Tleooslty  investigated  by  Thomson  causes  such  stress- 
changes  as  oecar  rqiidly  to  do  work  on  the  material,  koA 
the  destmctive  eflbot  of  rnieated  changes  may  be  dne  in 
great  part  to  this  cause,  ma  experiments  show  that  nvid 
straas-changes  often  repeated  do  produce  a  cumulative  effect 
in  reducing  the  modulus  of  elasticity ;  and  it  is  very  prob- 
able  that  thb  fittigoe  of  elasticity  is  asaofiiated  with  fatigue 
of  strength. 

There  are  as  yet  no  experiments  showing  bow  for  fatigoe 

of  Btrengtb  is  affected  by  the  frequency,  as  distinguished 
tnm  the  mere  number,  of  tfae  stress-changes,  nor  whether 
a  period  of  rest,  after  tatigue  has  been  induced,  restores 
strength.  That  it  doee  so  mav  be  coqjectured  from  Thom- 
son's discovery  that  rest  reatoree  elasticity  after  elastic  . 
fhtigne.  The  oo^eoture  is  strengthened  by  Bansehiager's 
disoovery  that,  after  a  permanent  set  has  been  produced 
and  a  period  of  rest  follows,  the  apparent  limit  of  elaatici^ 
(In  the  starlet  sense  of  l^at  term)  risee  slowly  with  the  lapse 
of  time.   Both  questions  are  of  obvious  practical  interest.' 

48.  When  a  strain  ia  produced  within  liie  limits  to  which 
Hooke's  law  appliea,  the  work  done  in  poducing  it  la  half 
the  product  of  the  stress  into  the  strain.  A  load  applied  to 
a  pieoB  suddenly,  but  without  impact,  doee  an  amount  of 
work  in  stiainipg  the  piece  which  is  measured  by  the  weight 
v[  the  load  into  the  diatance  it  ainka  in  oonseqnenoe  of  the 
strain.  Hence,  provided  this  strain  falls  wi^in  the  elastic 
limit,  the  stnun  and  the  stivBS  are  twice  as  great  as  t^e 
same  load  would  produce  when  In  equilibrium. 
Inatanoee  of  load  awlied  witii  complete  and- 
denneas,  and  yet  without  shock,  are  rare;  but  ^<]Jy^ 
it  is  a  oommon  case  for  loads  to  he  aiqilied  so  IokA. 
rapidly  that  the  stress  reaches  a  value  interme- 
diate between  that  due  to  a  static  load  and  the  double  stress 
dne  to  the  same  load  ^>plied  at  once.  Thus  the  Bailway 
Oommlasioners  foand  that  certain  bridges  were  deflected  by 
a  train  passing  at  a  speed  of  60  miles  per  hour  ^  more  than 
by  the  same  load  at  rest.*  The  fact  that  a  "  live  "  load  pro- 
duces greater  atresa  than  a  dead  load  is  of  oourse  to  be  dis- 
tingoUied  from  tiie  question  Wohler's  experiments  deal 
wltii— tho  greater  destmotiveness  of  the  intennitted  or 
varied  stress  which  a  live  load  causes.   In  many  oases  en- 

Soeen  allow  in  one  operation  for  these  quite  independent 
fluences  of  a  live  load  by  choosing  a  higher  factor  of 
safety  for  tlie  live  than  fur  tiie  dead  part  of  the  whole  load 
on  a  Btmetiua,  or  {what  is  the  wne  thing)  by  multiplying 
the  Uto  load  1^  a  eoelBdent  (often  H),  adding  the  produet 
to  the  dead  Iom,  and  treating  the  sum  aa  if  all  were  dead 
load. 

48.  A  Qs^Iiqn'Ioation  of  diagrams  showing  the  relation 
of  stnSn  to  stmss  to  to  dstermlne  tdio  amooat 
of  work  dMM  In  strainlns  a  jrisce  in  any  as-  Seslllenoe. 
dgned  way.    The  term  "resilienoe"  is  eon- 
veniently  nsed  to  spedfy  the  amount  ol  work  done  when 

4  Ewlns,  FML  TrwM.,  1880, 1886. 

*  For  Intereatlng  notices  of  the  &tlgoe  of  metala  In  railway 
axles,  bridge  ties,  etc.,  and  resnlta  of  experiments  showing  re- 
duced plastldty  !n  fatigued  metal,  see  Mr.  B.  Baker's  address  to 
tbe  Uechanlcaf  Section  of  the  BiWah  Aaaoclatlon.  1886.  In  moat 
caaea  where  the  Iktlgne  or  metala  oocura  in  engineering  practice 
tbe  phenomenon  la  rompUcated  by  the  occurrence  of  blotrs  or 
ahocln  whoae  enerr^  Is  abeortwd  in  producing  strains  oAen  ex- 
ceedhig  the  elastic Ttmila,  aometlmes  of  a  veir  local  character  In 
consequence  <tf  the  Inertia  of  the  strained  pfecea.  Such  shocka 
may  cauae  an  aconmolatlon  of  aet  which  Anally  leads  to  rupture 
In  a  way  that  la  not  to  be  oonfaaed  with  ordinary  foCIgue  of 
strength.  It  appean  that  the  eSbcta  of  Iktlgne  may  be  removed 
by  annealing. 

*  Bmort  tg  OmtnMmen  on  tte  AmUciilan  qf  Inm  to  Jtoilinw 
senwturei,  1H9l  A  mathematical  InveaUgathMi  of  this  efltet  ^ 
rolling  load  is  given  In  an  aHtendlx  to  tlte  Bep<»t 
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the  atrain  Jost  reaches  the  comsponding  eUatic  limit. 
Thoa  A  rod  Ui  aiuiple  tenaion  or  slinple  oomprwaloii  has  » 
nsUienea  per  nnit  of  volamo  ^pISE,  whaxe/ i>  the  oiMt- 
eat  eleatie  pall  or  puh.  A  Uow  iHioie  energy  ezoeeoB  the 
reeilienee  (reckoned  for  the  kind  of  stioas  to  which  the 
blow  gives  rlae)  moat  in  tlie  moat  bvonble  cme  produce  a 
pemunent  eet ;  in  leai  favon^e  cuee  local  permmnent  aet 
will  be  produoed  although  Uie  enercT'  of  the  blow  ia  leae 
thMH  the  TeaUienee,  in  oonaequenoe  of  Uie  itiain  being  nn- 
eqoally  diattibated.  In  a  plutic  material  a  atrain  exceed- 
ing the  limit  of  elaatleity  absorbe  a  relativelT  large  amoant 
of  energy,  and  geaerall;  increaace  the  reaillenoe  Cor  aabee- 
qoent  atnina.  Fraotare  aader  euoeeaalTa  Uows,  M  in  the 
teating  of  tai\t  by  placing  them  ia  beams  on  two  npporta, 
and  HUowing  a  weight  to  fall  in  the  middle  from  a  given 
height  results  from  the  aocamulated  set  which  is  brought 
aboat  07  the  energf  of  each  blow  ezoeeding  the  reellience. 

SO.  In  an  important,  paper^  which  is  reprinted  in  the 
,  ,  ,  article  Elastioitt,  and  ahoald  be  oarefally 
Htmok  in  thU  oonnection,  Prof  James  Tkom- 

aon  has  pointed  ont  that  the  elfect  of  mj  ex- 
temally  apfilied  load  depends,  to  a  very  material  extent,  on 
whether  tiiere  is  or  Is  not  initial  internal  atraaa,  or,  in  other 
words,  whetiier  the  loaded  piece  is  inlt^ly  in  what  Prof. 
Hearson  has  called  a  state  of  ease.  Intwnal  strMB,  exist- 
ing withoot  the  application  of  force  from  without  the  piece, 
must  aatisty  the  condition  that  Its  reanltant  vanishes  over 
any  complete  croea  section.  It  may  exist  in  conseqnenoe 
of  set  caosed  by  previously  applied  forces  (a  case  of  which 
Instancea  are  given  below),  or  in  oonaequMioe  of  previous 
temperature  ohuiges,  aa  in  cast-iron,  whieh  la  thrown  Into 
a  state  of  Internal  stress  by  nneqaally  rapid  oooling  of  the 
maaa.  Tbos  in  (say)  a  spherical  casting  an  outside  shell 
solidifies  first,  and  has  become  pntlally  contracted  by  oool- 
ing by  the  time  the  inside  has  beoome  solid.  The  Inside 
tiien  eontncts,  and  Its  oonttaoUtm  Is  realsted  by  the  shell, 
which  is  thereby  compressed  In  a  tangential  direction, 
while  the  metal  in  the  interior  1b  pulled  in  the  directdoo 
of  the  radius.  AJlosion  baa  already  been  made  to  the  bet, 
pointed  out  by  J.  'IluHnscmr  that  the  defi»et  of  elaaMolty 
under  small  loads  which  Hodgklnson  diseoveied  In  oast- 
iron  is  probably  doe  to  Initial  stress.  In  plaatic  metal  a 
nearly  complete  atate  of  ease  is  brought  about  by  annealing ; 
even  annealed  pieces,  however,  sometimes  show,  in  the  first 
loading^  small  defects  of  elasticity,  ^teh  an  imbably  doe  to 
Initial  stress,  as  they  disappear  when  the  load  is  reapplied. 
61.  Uttle  is  ezaotiy  known  with  regard  to  the  effect  of 
temperatnreonthestrengwof materials.  Some 
metals,  notably  iron  or  steel  oontainlng  much 
phosphorus,  show  a  marked  innfaaw  In  nitUe- 
neaa  at  low  temperatores,  or  "oold-shoituew." 
Experiments  on  tne  tensile  strength  of  wnnght- 
iron  and  steel  show  in  general  little  variation  within  the 
usual  atmoapherio  range  of  heat  and  oold.  The  tensile 
strength  appears  to  be  allf^tlyzednoed  at  ymj  low  tem- 
peratures, and  to  readi  a  muinnim  when  the  metal  Is 
wanned  to  a  temperature  between  100**  C.  and  200°  C. 
When  the  temperature  exceeds  900°  C  tlie  tensile  strength 
begins  to  fidl  off  lapldly,  and  at  1000°  C  it  is  leas  than  one- 
tenth  of  tilt  normal  nine.'  Befarenoe  may  be  made,  in 
this  oonnection,  to  the  eflbct  which  a  "  bine  heat,"  or  tem- 
perature short  of  red  heat,  is  believed  to  have  on  the 
plasticity  and  strength  of  iron,  and  more  eqiecially  of 
mild  steiol.  It  appears  that  steel  plates  and  bars  bent  or 
otherwise  worked  at  a  blue  heat  not  only  run  a  much  mere 
•erioas  risk  of  fraotare  in  the  prooees  than  when  worked 
either  oold  or  red-hot,  bat  beoome  so  deteriorated  that 
Ittlttleneas  nu^  afterwards  show  itoelf  when  the  metd  Is 
oold.* 

52.  The  following  table  gives  a  few  representative  data 

regarding  the  strength  of  the  more  important 
S^UUaT      materiala  need  in  engineering  (the  figures  are 

gathered  from  the  writings  of  Barlow,  Hodg- 
klnson, Eirkaldy,  Thurston,  Bankine,  Unwin,  CSark,  and 
others). 

53.  Space  admits  of  no  morethan  a  short  and  elementaxy 

account  of  some  ot  the  mote  slm^  stnUning 
actions  that  ooonr  In  maobines  and  engineering 

structuies. 

niad  stma.  atreas  which  aota  on  any  plane  surface 

AB  (Fig.  35),  such  as  an  imaginary  cross-section 
of  a  strained  piece,  may  be  represented  by  a  figure  formed 

I  OtmA.  and  Dttb.  Math.  Joum.,  Nov.,  IMS. 

■  See  Report  <^  a  CbmrnAfae  <^  tAe  AmOUn  IiutOuie,  18R7 ;  Falr- 
balni,  Brii  An.  Rep.,  1856 :  StySb  on  Inn  and  SUd,  trans,  by  C. 
P.  Bandbere.  Notlcei  of  these  and  other  e^eriments  wlU  be 
Ibnnd  In  Thnnton's  XaieiiaU  <a  Engineering,  11.  chap,  x.,  and  In 

Eipers  by  J.  J.  Webtter,  Xin.  Prw.  Intl.  G.E.,  vol.  Ix.,  and  A. 
artens,  Zrfteftr.  del  Ver.  DeuUeh.  T»a.,  ISKt. 

■  Btromeyer,  "The  Inlnrlona  EfflMttfa  Blue  Heat  on  Steel  and 
Iron."  Min.  Proe.  InaL  C.E.,  vtd.  Ixx^v.,  UH. 


EObot  of 
tempera- 
ture on 
Strength, 


Cast-Iron.  |51U>10)2S  to  « 

aTsiage    7  42 

Am.  (ordnance)     14    188  to  58 
strengthened 
by  mcceaalve  fiulonqU  to        to  76 
Wrougbt'lron— 
Floen  Lowmoor  and 
Yorkshire  plates ... 

StaObRlahlre.  


9to  13| 
11 


Z?  to  2»  along  the  flbra 
M  acroaa  fibre 
n  along 


Bridge  Iron  

Bara,  finest.  

Ordinary  good.  

Soft  Sweduh  ». 

Wronghi-lron  wire. 

"  av.abont^ 

Steel— 


M  aorosi 
22  along 
19  acroaa 

to  38 
SS 

IB  to  at 

ZS  to  GO 
86 


U  to  82 
.ver'ge 

kboQtn 

to  46 
Hto«6 
abontas 

80 
72 


Mild  Steel  ^ates  (Sie- 
mens or  Bessemer} 

Axle  and  rail  steel  (do] 
Cradble  tool  MeeL. 

Steel  castlnn  ~. 

Chrome  steu  

Tunnten  steel 
Whltwoith'i  fluid-eom- 
preaaed  steel  (mild)  40 

(hard)  IS  to  « 
Steel  win,  ordln'y,  ab't  70 
Tempered  steel  rope 

wire  (highest).   124 

Pianolbrte  steel  wire...  UO 

Copper,  cast-  10  to  14 

rolled.  15  to  16 

'  wire,  hard-dmwni  SS 

BraaL  „   8  to  18 

wire   22 

Unoti  metal  -.\  22 


Qun  metal- 
Phosphor  bronse  


Hanganeae  bionae . 

Zinc,  cast  

rolled.. 

Tin  

Lead  

Timber- 
Oak  _  

White  pine ... 
Pitch  pine.... 


wire.  S8 


Beech  _  

Teak  -  

Spanish  mahogany. 
Stone- 
Granite  ~  —.. 

Sandstone-  

Limestone  

Slate  .Mv. 

Briok  


Ultimate  Strength.  'r^^^  J 
Tons  pet  aquaielnch.  ^ 

 Voangi  Mofl.  of! 

,  :Hodn-;UcU-l 
/.  luaE.'!^! 


.  11  to  38 

15  to  36 
to  70 
»  to  82 
2  to  S 
7  to  10 
2 
0.0 


8  to  7 


4  to 
4  to 
4  to  7 


SO 


85 


4 

24 


2  to4 
4 
4 

21  toA 
Uto  2t 
2  to  21 
U  toS 


Uto 
22,  or 
about 
I  of/, 


about 
for/, 


10  to  U 


5000 
to 

aooo 


to 

18.000 


UOD 
to 

aoo 


5000 


12,000 

to 
18,000 


18,000 

7000 

8000 
6600 
6100 

/4EO0ta 
1  0600 

aooo 


5S00 

iciio 

800 
000 
060 

TCO 

S60 
060 


7000 


9000 
to 
8300 


UN 
3S0 


;1TO 

9W 
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to  tettlac  np  Mdinates  Ao,  B6,  etc.,  from  points  on  the  m- 
fhce,  the  length  of  thve  behis 
made  proporHraial  to  tlie  lateo- 
sityofatnasateadipoiiit.  Thi* 
gives  an  ideal  solid,  whieh  maj 
be  called  the  stress  figure,  whou 
hei^t^wsthe  distribntiosof 
■txcis  over  the  soifiMe  wbicli 
fimns  Iti  base.  A  Une  dnwa 
firom  0,  the  centre  of  gravis  of 
the  stress  figure,  paraUel  to  the 
ordinates  Aa,  etc.,  determinci 
the  point  which  is  called  tho 
oenweof  stTflaB,and  «,„,-of 
is  the  point  through 
which  the  resultant  of  the  distributed  streas 
acts.  In  tiie  ease  of  a  uniformly  distributed  stress,  ol  ■■ 
aplane  snrftMO  parallel  to  AB,and  C  is  the  eentre  of  gnvity 
of  thesurfeceAB.  When  a  bar  is  snl^eeted  to  simple  |nQ 
applied  axially — that  ia  to  say,  bo  that  the  resoltant  strw 
passes  through  the  centre  of  gravity  of  every  cn)s»-Bectio&, 
—the  Btrees  may  be  taken  as  (sensibly)  uniformly  distributed 
over  any  section  not  near  a  place  where  the  form  of  th« 
cross-section  changes,  provided  the  bar  is  Initially  in  a 
Btoto  of  ease  and  the  stress  is  within  the  limits  of  elutidty. 

54.  Uniformly  varying  stress  is  illostrmted  by  Fig.  28.  It 
occnis  (In  each  case  for  stresses  within  the 
elastic  limit)  in  a  bent  beam,  In  a  tie  rabj acted 
to  non-axial  pull,  and  in  a  long  strut  or  oolDmn 
where  bockUng  makes  the  strasa  beeome  non- 
axial.   In  nnlfwmty  varying  stteas  the  intensity  y  at  any 
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point  P  variM  as  tho  distance  of  P  from  a  line  UK,  oklled 
the  neutnl  uxia,  which  lies  ia  the  pl«ie  of  the  stressed 
mrfitoe  ud  st  right  angles  to  the  direction  AB,  which  is 
asRuned  to  be  thAt  in  which  the  intensity  of  strew  varlee 
HMst  rapidly.  There  Is  no  varUtion  of  stress  along  lijtes 
panllel  to  UN.  If  US  passes  throagh  C,  the  centre  of 
gnvil^or  th«^llrlhee»  M  u  Fig.  S7,  it  nu^easilTbeahowii 


Fio.  a&. 


that  the  total  poll  stress  on  mu  aide  of  the  neatnl  axis  is 
«qn*l  to  the  total  posh  stress  on  the  other  side,  whatever  be 
the  form  of  the  sorfhoe  AB.  The  resultant  of  the  whole 
ill  ass  on  AB  Is  In  tliat  case  a  couple,  whose  moment  mxy  be 
found  as  follows:  Let  dS  be  an  iadeflnitelr  small  part  of 
the  sazflwa  stadManMsftomtltBiwamL  uia  throngh 


Re.  27. 

Sand  \otp  be  the  Intensl^  of  a  trees  on  dS.  The  moment 
the  stress  mdS is  qidS.  fint  p  =pij/«i  =  pn/xi  (seeflg. 
ST).  The  whsle  moment  of  the  stress  on  AB  is  /«pdS=s 
(yi/ci]l/!AS=piI/zi  or  piUn,  where  I  is  the  moment  of 
uertb  of  the  surfluse  AB  ahout  the  neutral  axis  through  C. 

66.  A  stress  such  as  that  shown  in  Fig.  86  or  Fig.  28  may 
be  regarded  as  a  uniformly  diatribated  stress  of  intend^ 
ft  (wnioh  is  the  intensity  at  the  centre  of  gravis  of  the 


Fie.  28. 

mrlaee  C)  and  a  stress  of  the  kind  shown  in  Fig.  S7.  The 
xMBltant  la  jisB,  where  8  is  the  whole  area  of  ue  snrftee, 
and  it  acts  at  a  distance  CD  from  C  each  that  the  moment 
pi8  .  CD==(pi— p»}l/a  =  (iii  +  »2)I/ii.  Henoe  pt=j)«(l4- 
ariS .  CD/I),      pi  =:jw(l — aS .  CD/I). 

66.  Stinple  banding  oeonn  when  a  heam  is  in  eqnilibritun 
.         under  eqoal  and  opposite  couples  In  the  plane 
SS?3K»      of  the  beam.  Thos  If  a  beam  (Fig.  29),  sup- 
^'     ported  at  its  ends,  be  loaded  U  two  points  so 
that  WA  »  wA,  the  pcvHini  of  the  beun  lying  between  Wi 
mad  Ws  is  suljected  to  a  bending  stress.  On  any 


1-X 


■eetlon  AB  the  only  stress  oooslsti  of  poll  and  posh,  and 
lins  for  its  lesnltant  a  oonple  whose  momentK=Wifi  = 
Wsfa.  This  is  called  tha  SmwUiv  mom4jU  at  the  section.  If 
«lie  stress  be  within  the  elsstio  Umltsdt  will  be  distribnted 
mm  in  Fig.  30^  with  the  aentral  axis  at  the  centre  of  gravity 
of  the  aeetion.  ThB  greatest  intensities  of  push  sod  of  pull, 
«t  Uie  top  and  bottom  edge  respeotively,  are  (by  ^  54)  jn 
3fvt/I  KaApt=Ufill,  and  the  intensl^  at  any  point  at  a 
clistanee  y  obore  or  below  C  lapnl^^ 


67.  Let  the  bending  moment  now  be  increased;  noa- 
elostio  strain  will  b^n  as  soon  as  eitiier  n  or  _  . 
ptexoeedstheoonespDudinglimitofelastiolty.  ^^M^ 
and  the  distribution  of  stress  will  be  changed  ^"^^ 
In  consequence  of  the  fact  that  the  onter  layers 
of  the  beam  are  taking  set  while  the  inner  layers  are  still 
following  Hooka's  law.   As  a  simple  instance  we  may  cou' 
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aider  the  case  of  a  material  striotly  elastic  up  to  a  certain 
stress,  and  then  ao  plastic  that  a  lelatlTuy  very  hurge 
amount  of  strain  is  produoed  without  farther  change  of 
stress,  a  case  not  very  &r  from  being  realized  by  soft 
wronght-iron  I  and  mild  steel.  The  diagram  of  stress  will 
now  take  the  form  sketched  in  Fig.  31.  If  tiie  elastic  limit 
is  (say)  leas  for  compreesion  than  for  tension,  the  diagram 
will  be  as  in  Fig.  32,  with  the  nentral  axis  shifted  towards 
the  tension  side.  When  the  beam  is  relieved  from  external 
load  it  will  be  left  in  a  state  of  internal  stress,  represented, 
for  the  case  of  Fig.  31,  by  the  dotted  lines  in  that  flgnre. 

58.  In  consequence  of  the  action  which  bos  been  fUns- 
trated  (in  a  somewhat  crude  fashion)  by  Figs.  31  and  32, 
the  moment  required  to  break  the  beam  (Hi)  cannot  be  cal- 
culated from  the  ultimate  tensile  or  compresslTe  strengtti 
of  the  material  by  using  the  formula  Mi=/el/jft,  or  Mi  = 
ftVyi-  When  experiments  are  made  on  the  ultimate 
strcmgth  of  bars  te  resist  bending,  it  is  not  unusual  to  apply 
a  foraiola  of  this  form  to  ealonlate  an  Imaginary  stress  /, 
which  receives  the  name  of  the  modnlus  of  tnmsverse 
rupture.  Let  the  section  be  such  that  yi  =]fi.  „ 
Then  tite  modnlus  of  transverse  rupture  is  de-  ^i5Jr,rt? 
lInedaB/=Miyi/I.  This  mode  of  stating  the  "P""- 
lesalis  «  experiment  on  transverse  strength  is  nns^la&c- 
tory,  Inasmnch  as  the  modulus  of  rupture  thus  determined 
will  vary  with  different  forms  of  section.  Thus  a  plastic 
material  for  which  /«  and  ft  are  equal,  if  tested  in  the  form 
of  an  X  beam  in  which  the  flanges  form  practloalix  the 
whole  area  of  sectim.  will  have  a  modulus  <tf  mptuxe  sen- 
sibly equal  to/t  or/s.  On  the  other  hood,  If  the  material 
be  tested  In  the  form  of  a  rectangular  bar,  the  modoliu  of 
rupture  may  approach  a  value  one  and  a  half  times  as  great. 
For  In  the  laUer  case  the  disbribution  of  stress  may  ap- 
proaeh  sn  ultimato  condition  In  which  half  the  seetlon  Is 
in  anlfinnn  tension  ft,  and  tbB  other  half  In  uniform  com- 
pression of  the  same  Intensity.  The  moment 
I  of  stress  is  then  i  b  being  the  bresdth 
and  h  the  depth  of  the  section ;  but  by  de- 
flnition  of  the  modnlus  of  mptUTB  /,  II 
=  1  fth.  In  tables  of  the  modnlus  of  tnuu- 
:  I  verse  rupture  the  values  are  generally  to  be 
j  I  understood  as  referring  to  ban  of  reotangu- 
t  I  lar  section.  Values  of  tiiiis  modulus  for  some 
r  I  of  tiie  principal  materials  of  engineering  an 
L  \  glTen  In  the  article  BEnwiit  vol.  Iv.  p.  98a 
[     I  69.  The  strain  produoed  by  bending  stress 

1  in  a  bar  or  beam  is,  as  regards  any 
•  imaginarr  filament  taken  along  da&^ 
;  thelengUiof  the  pieoe,  oeuMbly  tf^rf^t^, 
the  same  as  if  that  filament  were 
directly  pulled  or  compressed  by  itself.  The 
resulting  deformation  of  the  piece  consists,  In 
the  flnt  place  and  chiefly,  of  curvature  in  the 
direction  of  the  length,  due  to  the  longitudi- 
nal extension  and  compression  of  the  fila- 
ments, and,  in  the  seoond  place,  of  transverse 
flexure,  due  to  the  lateral  compression  and 
extension  which  go  along  with  their  longitodl- 
FiQ.  S3.  nal  extension  and  compreesion  (see  Elabtic- 
mr,  2  57).  Let  h,  Fig.  33,  be  a  short  portion 
of  the  length  of  a  beam  strained  by  a  bending  moment  H 
(within  the  limite  of  elasticity).  The  beam,  which  we 
assume  to  be  originally  straight,  bends  in  the  direction  of 
its  length  to  a  curve  of  radios  B,  snch  that  Sjl=yU^  ^ 
being  the  change  of  I  by  extension  or  compression,  at  a 
dlstuce  w  from  the  neutral  axis.  But  tt  — Ipl'E  by  {  10, 
andjn— U|ri/I.  Hence  B  =  EI/M.   The  trauBverse  Juxure 
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1b  not,  Id  general  of  practical  importance.  The  centre  of 
enrvaton  for  it  ig  on  the  ophite  side  from  the  centre  for 
lonsitDdinal  flexure,  and  the  radios  is  Rv,  where  #  ie  ^e 
rano  of  longitodioal  eztention  to  la4»ml  ooatraotioa  under 
simple  pull. 

dO.  Efwiding  coaibined  with  ^hearing  is  the  mode  of 
Ordinarr  Stress  to  which  beams  are  ordinarily  eulgect, 
beodlTiKOf  loads,  or  eztemallj  applied  forces,  being 
beams.  applied  at  right  angles  to  the  direction  of  the 
length.  Let  AB,  Fig.  34,  be  any  crosB-sectlon 
•f  a  bfluu  in  eqnUibrinm.  The  portion  V  of  the  beam, 


I  The  area  laclosed  by  the  cnrve  of  ehearing  force,  up  to 
any  oidin^w,  suoh  ss  ab  (Fig.  37),  Is  equal  to  the  bendiig 
moment  at  the  same  section,  represented  by  the  ordinate  «. 
For  let  X  be  Increased  to  x^iti,tb6  bending  mooMiit 
changes  to  tFix-i-ix),  or  ii£  =  ixSF.   Hence  theaheariiig 

'  force  at  any  section  is  equal  to  the  rate  of  change  of  tb« 
bending  moment  there  per  nnit  of  the  leu^h,  and  the  bmd- 

I  ing  moment  is  the  integral  of  the  shearing  force  with  re- 
spect to  ^e  length.   In  case  of  a  oontinnouB  distribatioD 


I  •):/—*• 


 jc,  » 
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which  lice  on  one  side  of  AB,  is  in  eqailibrium  under  the 
joint  action  of  the  external  forces  Fi,  Ft,  F|,  etc.,  and  the 
forces  which  the  other  portion  U  exerts  on  V  in 
consequence  of  the  state  of  streas  at  AB.  The 
forces  Fi,  P»,  F»,  etc,  may  be  referred  to  AB  by 
iDtrodocing  coaples  whose  moments  are  Fizi,  Ftxa, 
FjXi,  etc.  Heuce  the  stress  at  AB  must  equilibrate,  first,  a 
conple  whose  moment  is  zFx,  and.  second,  a  force  whose 
value  is  IF,  which  tends  to  shear  V  from  U.  In  theeesum- 
mations  regard  mast  of  course  he  had  to  the  sign  of  each 
force ;  in  the  diagram  the  sign  of  F|  is  opposite  to  tiie  sign 
of  Fi  and  Fi.  Thus  the  stress  at  AB  may  be  regarded  as 
that  due  to  a  bending  moment  H  equal  to  the  sum  of  the 
moments  about  the  wction  of  the  externally  applied  foroes 
on  one  side  of  the  section  (£F«),  and  a  shearing  force  equal 
to  the  sum  of  the  forces  about  one  side  of  the  section  (£F). 
It  is  a  matter  of  convenience  only  whettier  tiieforoea  on  T 
er  on  U  be  taken  in  reckoning  the  bending  moment  and  the 
sbearing  force.  The  bending  moment  causes  a  uniformly 
varying  normal  stress  on  AB  of  the  kind  already  discussed 
in  g  66 ;  Uie  shearing  force  causes  a  shearing  stress  in  the 
plane  of  tiie  sectioB,  the  dlstribation  of  which  wlU  be  in- 
Testigated  later.  This  shearing  streas  In  the  plane  of  the 
section  is  (by  }  6)  accompanied  by  an  equal  intend^  of 
shearing  stress  In  hmiaontal  plane*  parallel  to  the  length 
of  the  beam. 

61.  The  Btnjss  duo  the  bending  momuit,  oonilBtiiig  of 
longttadinal  push  in  filaments  above  the  neutral  axis  and 

longitudinal  poll  in  filaments  below  the  neutral  axis,  is  the 
thing  chiefly  to  be  considered  in  practical  problems  relating 
to  the  strength  of  beams.  The  general  formula  j»  =  Hy/I 
becomes,  for  a  beam  of  rectangular  section  of  breadth  b  and 
depth  A,  jn— 61I/Ws=6H/Sjb,  S  being  the  area  of  secUoo. 
For  a  beam  of  dreolar  section  it  beoomes  pi=>32M/Th*- 
=  eMJBh.  The  material  of  a  beam  is  disposed  to  the  greatest 
advantage  as  regards  resistance  to  bending  when  the  form 
is  that  of  a  pair  of  flanges  or  booms  at  top  and  bottom,  held 
apart  by  a  thin  but  stiif  web  or  by  cross-bracing,  as  in  I 
beams  and  braced  tmsses.  In  such  cases  sensibly  the  whole 
bending  moment  is  taken  by  the  flanges;  the  intensity  of 
streas  over  the  section  of  each  flange  is  veiy  nearly  uniform, 
and  the  areaa  of  section  of  the  tension  and  compression 
flanges  (Si  and  Si  reepectively)  sbonld  be  proportioned  to 
the  value  of  the  ultimate  strengths  /t  and  /«,  so  that 
Si/t  —  Si/i.  Thus  for  east-iron  bauns  Hodgklnson  has  re- 
commended that  tiie  tension  flange  should  have  six  times 
the  sectional  area  of  the  compression  flange.  The  intensity 
of  longitudinal  stoess  on  the  two  flanges  of  an  I  beam  is 
approximately  M/Si&  and  lE/Sih,  ft  being  the  depth  from 
centre  to  centre  of  the  flanges. 
flS.  In  the  examination  of  loaded  beams  it  is  convenient 
to  repreeent  graphically  the  balding  moment 
raacuiaof  and  the  shearing  force  at  various  sections  by 
setting  up  ordinatea  to  represent  the  values  of 
and  shear-  qoantitiea. .  Curves  of  bending  moment 

Ing  force.  and  shearing  force  for  a  number  of  important 
practical  cases  of  beams  supported  at  the  ends 
will  be  found  in  the  article  Bbidobs,  wit^  expressions  for 
the  maximum  bending  moment  and  maximum  shearing 
force  under  various  distributions  of  load.  The  snl^ect  may 
be  briefly  illustrated  here  by  taking  the  case  of  a  cantilever 
or  prctJecting  brackel^(l)  loaded  at  the  end  onhr  (Fig.  35) ; 
(2)  loaded  at  the  end  and  at  another  point  (Fig.  86);  (3) 
loaded  over  the  whole  length  with  a  uniform  load  per  foot 
run.  Curves  of  bending  moment  are  given  In  ftfll  lines 
and  corves  of  shearing  force  la  dotted  lines  In  the  dia- 
grams. 
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load,  it  should  he  observed  that,  when  x  is  increased  to 
X  -|-  ix,  the  moment  changes  by  an  additional  amoant  whidi 
deiMudi  on  <Ac]>  and  joaj  therofote  be  Delected. 

63.  To  examine  the  dlstrlbntton  of  shearing  stress  over 
any  vertical  section  of  a  beam,  we  may  consider 
two  closely  adjacent  sections  AB  and  DE  (Fig.  '^^''^^ 
38),  on  which  ttw  bending  moments  are  U  and  oi">«[^ 
M4-WraapeetlTely.  Thexesaltant  horisontal 
force  dne  to  tho  bending  oCiaato  on  a  pieee  ADHO  indosei 


w 
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between  the  adjacent  sections,  and  bounded  by  Uie  Ixm- 
sontal  plane  QH  at  a  distance  from  the  neotnl  axis,  b 
shown  by  the  shaded  flgnre.  This  most  be  equilibrsted  bf 
the  horizontal  shearing  streas  on  QH,  which  is  tiie  oalj 
other  horizontal  force  acting  on  the  piece.  At  any  hei^t  % 
the  intensity  of  resultant  borizontal  stress  due  to  t^  dif- 
ference of  the  bending  moments  is  jf^ll/I,  and  the  whole 

horizontal  force  on  QH  is  /* '^yady,  *  being  (he  bnadA. 

If  9  be  the  intensity  of  horizontal  shearing  stres  aa  thi 
section  QH,  whose  breadth  Is  sg,  we  have 


But  iiSJtx  is  tho  whcde  shearing  foroe  Q  on  tJio  aeetka  «t 
the  beam,  ^iioe 

and  this  is  also  the  intensity  of  vertical  shearing  stresst 
the  distance  n  from  the  nentral  axis.  This  expression  mi; 
conveniently  be  written  q  =  QAy/^,  where  A  is  the  sks 
of  the  surface  AG  and  jr  the  distance  of  its  centre  of  gravitf 
tram,  the  nentr^  axis.  The  intensi^  g  is  a  maximum  st 
the  nentral  axis  and  diminishes  to  zero  at  the  top  and  bot- 
tom of  the  beam.  In  a  beam  of  rectangolar  section  tb* 
valoe  of  ttie  shearing  stre«  at  the  nentral  axis  is  o  max.  = 
IQ/M.  In  other  words,  the  maximum  intensi^  of  shearisir 
stieason  anyaeotion  is  |  of  the  mean  Intensity.  Similaily. 
in  a  beam  of  oircular  aeetion  the  maxlmnm  Is  |  of  tte 
mean.  This  result  is  of  some  importante  In  appUeatisBli 
the  pins  of  pln-Joints,  which  may  be  toaated  as  TC17  Airl 
beams  liable  to  give  w^  by  sh earing. 

In  tlie  oaw  of  an  I  beam  with  wide  flangea  aad  a  tUs 
wdl»,  the  above  expression  shows  that  In  any  wrtianl  iKtiaa 
0  la  nearly  constant  in  the  web^  and  inslgn Wcanfly  wall  la 
the  flansM.  Practically  all  toe  shearing  abesa  ia  ban  I7 
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th«  web,  ftnd  Its  iDtenslty  is  very  aenly  equal  to  Q  divided 
br  the  sre»  of  MOtl<Hi  of  the  web. 
8A.  TIm  foregoing  uuItbIs  of  the  strawes  in  a  beun, 
which  raulTes  them  into  longitadi&al  pall  Ud 
poah,  das  to  bending  moment  along  wiUi  shear 
in  longitudinal  and  transverse  planes,  is  gener- 
aily  BDfficient  in  the  treatment  of  praoUoal 
eases.  If,  however,  it  is  desired  to  find  the 
direction  and  greatest  intensity  of  stress  at  any  point  in  a 
bewn,  the  planes  of  principal  stress  passing  Ummgh  the 
point  most  be  foand  by  an  application  of  the  general 
method  given  in  the  article  Elabticitt, 
chapter  iii.  In  the  present  case  the  prob- 
lem is  exceptionally  simple,  from  the 
£kct  that  the  stresses  on  two  planes  at 
right  augles  are  known,  and  tiie  stress 
on  one  of  these  irianes  is  wholly  tangen- 
tlaL  Let  AC  (llg.  39)  be  an  indefinitely 
mall  portion  of  the  horlaontal  section 
of  a  beam,  on  which  there  la  only  shear-  -4 — 
iskg  stress,  and  let  AB  be  an  Indeflnltely  ' 
small  piMtion  of  the  vertieal  section  at 
th«  same  place,  on  which  there  is  shear- 
ing and  normal  stress.  Let  q  be  the  in- 
tensity of  the  shearing  stress,  which  is 
the  same  on  ABand  Ai^and  let  sbe  the 
latemrity  at  normal  strev  on  AB:  it  is 
required  to  find  a  third  plane  BC^  so  oh 
that  the  stress  on  it  is  wholly  normal, 
and  to  find  r,  the  Intensity  of  that  stress.  Let  9  be  the 
angle  (to  be  determined)  which  BG  makes  with  AB.  Then 
the  eqnilibrinm  of  the  triangular  wedge  ABC  requires  that 

rBGoos«=p  .  AB  +9.  AC,  and  rBC8in*=:{ .  AB; 
or    (r — p)ooa*«3{sin*  ,  andrsinf^teoB*. 

tanM^gjg, 

The  pasitive  vmloe  of  r  is  the  greater  principal  stresi,  and  Is 
of  tte  same  sign  as  p.  The  negative  value  to  the  leaser 
principal  stress,  which  oocnn  on  a  plane  at  right  angles  to 
the  former.  Tne  equation  for  *  gives  two  nloes  eorres> 
ponding  to  the  two  pUnes  of  principal  stress.  The  gieatsat 
inteiBsi^  of  shearing  stress  occurs  on  the  pair  of  pImim  In- 
dined    4&°  to  1^  planes  of  principal  stioas,  and  Ui  mine 


Fio.  8». 


ia\/«»J-lp'(by^  6). 
65.  The 


lie  above  determination  of  r,  the  greatest  intensity 
of  stress  due  to  the  combined  effect  of  simple  bending  and 
shearing,  is  of  some  maotical  importance  in  the  ease  of  the 
w^  of  an  I  beam.  We  have  seen  that  the  web  takes  prae- 
tteaUy  the  whole  shearing  force,  distribated  over  It  with  a 
BoaxlT'nnifonn  Intensity  q.  If  then  were  no  normal  stress 
on  s  vertical  section  of  the  web,  the  shearing  sbess  q  would 
give  riae  to  two  equal  principal  stresses,  of  poll  and  push, 
each  eqnal  to  9,  in  directions  inclined  at  46°  to  the  section. 
Bat  the  web  has  fttrUiM  to  saffer  noimal  streas  due  to 
bending,  the  Intenalty  of  which  at  points  near  tiie  flanges 
approxunates  to  the  intensity  on  the  fluiges  themselves. 
HoDoe  in  tiiese  regions  the  greater  principal  stress  is  in- 
I  iinMid,  often  bfm  considerable  amount,  which  mav  easily 
be  mlimlatiifl  from  the  fi>regoing  fbimola.  What  makes  this 
qieedially  Important  is  the  bet  that  one  of  the  principal 
stroases  is  a  stress  of  oompressltm,  which  lends  to  make  wm 
wob  yield  by  bnokling,  and  moat  be  gnaxded  agalnafebja 
airitaUe  stiffening  of  the  web. 

The  eqoatloa  nr  §  allows  the  lims  rf  prInetpsJ  at*  ws  in  » 
beam  to  oe  drawn  when  the  form  of  the  beam  and  the  dis- 
teibatioD  of  loads  are  given.  An  examine  has  been  shown 
in  the  article  Bbidoxb     13,  Fig.  12),  vol.  iv.  p.  25fl. 

6iS.  The  defieetion  of  beams  is  due  parUy  to  tlie  distortion 
n.A»H»n  caosed  by  shearing,  bat  ehiafly  to  the  simple 
MT  blS^    bending  whleh  oeonis  at  each  vertieal  seetkm. 

As  regards  the  second,  which  In  most  cases  is 
the  only  important  cause  of  defiection,  we  have  seen  69) 
that  the  radiua  <tf  carvatore  B  at  any  seetion,  due  to  a 
bending  moment  M,  la  EI/M,  whidh  may  alao  be  written 
E|nJ>i.  Thus  beaou  of  nnlfOTm  strength  and  depth  (and, 
M  a  partleolar  case,  beams  of  uniform  section  subjected  to 
a  nniform  bending  moment)  l>end  into  a  circular  arc  In 
other  cases  the  form  of  the  bent  beam,  and  the  resulting 
tiap»  and  defteetiou,  may  be  determined  by  Integmting  the 
earrstore  thronghoat  the  span,  or  1^  a  graphic  proeess  (see 
BRrDOBBj  ^  86),  which  consists  In  dnwing  a  curve  to  repre- 
sent the  beam  with  its  curvature  greatly  exaggerated,  after 
the  radius  of  curvatnre  has  been  determined  for  »  sufficient 
nam  bar  of  sections.  In  all  practical  oases  the  cnWatnre  is 
so  small  that  the  arc  and  chord  are  of  sensibly  the  same 
lemeth.  Galling  i  the  angle  of  alope,  and  11  tiie  dip  or  de- 
flectton  tarn  the  ohord,  the  equation  to  the  carve  into 


which  an  originally  stiaigbt  beam  bends  mi^  by  writtei^ 
de_..  _EI 

Integrating  this  for  a  beam  of  oniform  section,  of  spaa  L, 
supported  at  its  ends  and  loaded  with  a  weight  W  at  the 
centre^  we  havew  tat  the  greatest  slope  and  greatest  defiec- 
tion, rapecHvely,  ii  =  WW/16EI,  m  =  WI?/48EI.  If  the 
load  W  Ib  nniformly  distributed  oyer  L,  ii  =  WI^/24EI  and 
Hi  —  5WL>/384EI.   For  other  cases,  see  Bkidobb,  g  24, 

The  additional  slope  which  shearing  stress  produces  in 
any  originally  faoriaontal  layer  Is  ^C,  where  9  is,  as  before 
the  intensity  of  shearing  streaa  and  C  Is  the  modulus  of 
rigidity.  In  a  round  or  rectangular  bar  the  additional  de- 
fiection due  to  shearing  is  scarcely  appreciable.  In  an  I 
beam,  with  a  web  only  thick  enongh  to  resist  shear,  it  may 
be  a  somewhat  oonsidemble  proportion  of  the  whole. 

67.  Tor^om  ooouis  in  a  bar  to  which  eqnal  and  opposite 
couples  an  applied,  the  axis  of  the  bar  being  the 
axis  of  the  couples,  and  gives  rise  to  shearing  ^^^"^^ 
stress  in  planes  perpendicnlar  to  the  axis.  Let  hollow 
AB  (Fig.  40)  be  a  uniform  circular  shaft  held  shafts 
fltst  at  uie  end  A,  and  twisted  by  a  couple  ap- 
plied in  the  pUue  BB.  Aesnming  the  strain  to  be  within 
the  limits  of  dasUdty,  a  radioa  CD  tnraa  nnind  to  CD*  and 


Re.  40, 

a  line  AD  drawn  at  any  distance  *■  from  the  axl^  and 
originally  straight,  changes  Into  the  helix  AD*.  Let  #  be 
the  angle  which  this  helix  makes  with  lines  parallel  to  the 
axis,  or  In  other  words  the  angle  of  shear  at  the  distance  r 
ftom  the  axis,  and  let  i  be  the  angle  of  twist  DCD*.  'Atking 
two  sections  afa  a  dManoe  ds  fimm  one  another,  we  have  the 
arefdcssfdt,  Henoei^flie  intensityof  ahearing stress  In 

a  plane  of  cross-section,  varies  as  r,  since  9  s  Or  s  Cr 

The  resultant  moment  of  the  whole  shearing  stress  on  each 
plane  of  cross-section  is  equal  to  the  twlsthig  moment  K. 
Thus  ySn^jdr  =  M. 

Calling  n  the  oatside  radius  (when  the  shearing  stnas  Is 
greatest)  and  91  Its  intensity  there,  we  have  q  ~  rqUn,  and 
hence  for  a  solid  ahafli,  91  =  2M/irn*.  For  a  hollow  shaft 
with  a  central  hole  of  radius  n  the  same  reasoning  a^ss ; 
the  limits  of  integration  are  now  n  and  t%  and 
__2Mn 

The  lines  of  principal  ttrem  an  obrloialy  helleea  inclined 
at  450  to  the  axis. 

If  Ihia  ahaft  has  any  other  fiorm  of  aeetlon  than  a  solid  or 
symmetrical  hdlow  circle,  an  originally  strri^t  radial  line 
becomes  warped  when  the  shaft  is  twisted,  and  the  shearing 
stress  is  no  longer  proportional  to  the  distance  from  the 
axis.  The  twisting  of  shafts  of  sqoare,  triangular,  and 
other  aaoHona  has  been  investigated  by  M.  da  St.  Yenuit 
(see  Euffnorrr,  j  6ft-71,  where  a  oomparison  of  torsional 
rigidities  is  given).  In  a  aqnare  abaft  (side  a  k)  tbe  streea 
is  greatest  at  the  middle  of  eaeh  side,  and  tta  Intensity 
tfaere>  is  9,  =  M/0Ji81»>. 

For  round  aeetions  the  angle  of  twist  per  unit  of  length  Is 

i  =      =  in  solid  and  -^^^^^  .  in  hollow  shafts. 

6S.  In  whar  has  been  said  above  It  is  assnmed  that  the 
stress  is  within  the  limit  of  elasticity.  When  the  twisting 
couple  is  increased  so  that  this  limit  is  passed,  plastic 
yielding  Iiegins  in  the  outermoat  layer,  and  a  larger  pro- 
portion of  the  whole  stress  fells  to  be  borne  by  layers 
nearer  the  centre.  The  case  la  similar  to  that  of  a  beam 
bent  beyond  the  elastic  limit,  described  in  9  67.  If  we  sap< 
pose  the  process  of  twisting  to  be  continued,  and  that  after 
passing  the  limit  of  elasticity  the  materiiU  Is  capable  of 
mnohdistortion  wlthoat  farther  Increase  of  shearing  stress, 
the  distribution  of  stiess  on  any  cross  section  will  finally 
have  an  aq^proodmately  nnifiarm  value  9*,  and  the  moment 

oftMsIonwiUbe^J'iiTVdr  =  *ii'(n*— Intheoaaa 
1  Banklne,  Appttetl  MMtmUea,  1 321. 
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of  ft  wild  shaft  thit  glvM  ft>r  M  a  valae  greitor  than  it  has 
when  the  stren  in  th«  ontermost  layer  only  reaches  the 
tenai^  g',  in  the  ratio  of  4  to  3.'  It  is  obrioos  from  this 
coDsideratian  that  the  ultimate  strength  of  a  shaft  to  resist 
torsion  is  no  more  dedncible  from  a  knowledge  of  the  nlti- 
mate  shearing  strength  of  the  materiiU  than  the  ultimate 
strength  of  a  beam  to  resist  bending  is  dedocible  from  a 
knowledge  of  ft  and  /g.  It  ^onld  be  noticed  also  that  as 
regards  nltlmate  strength  a  solid  shaft  has  an  important 
advantage  over  a  hollow  shaft  of  the  same  elastic  strength, 
or  a  hoUow  shaft  so  proportioned  that  the  greatest  working 
intensity  of  stress  is  the  same  as  in  the  solid  shaft. 

69.  7\n8linffeombhgdmihlMngitudin^8treu.—yfheamTod 
is  twisted  and  palled  azially,  or  when  a  short  block  is 
twisted  and  compressed  axially,  tiie  greatest  inteusi^  (tf 
stress  (the  greater  principal  stress)  is  to  be  foand  by  com- 
ponnding  the  longitndinal  and  shearing  stresses  as  in  9^64. 
10  a  circular  rod  of  radios  n,  a  total  longitudinal  force  P  in 
the  direction  of  the  axis  gires  a  longitndinal  normal  stress 
whose  intensity  jn  =  P/m*.  A  twisting  conple  H  applied  to 
the  same  rod  fdvea  a  shearing  siress  whose  greatest  intensity 
IP  =21f;'«Ti*.  The  twotogetbergirerisetoapairof  principal 


■tresses  of  intensities  r  =  P/2»Ti»it  v'(2M/>m*)'  +  (P/2m')', 
their  inclinations  to  the  axis  being  defined  by  the  equation 
tan  2t=i4U/nP,  and  the  term  onder  the  square  root  is  the 
peatest  intensity  of  shearing  stress, 

70.  T\oiiti»g  amMned  mtk  BoKding, — ^This  important  prac- 
_  .  .  tloal  case  is  realized  in  a  crank-shaft  (Fig.  41). 
bm^*^^  Let  a  force  P  be  applied  at  the  crank-pin  A  at 
eran^T  i^sht  angles  to  the  plane  of  the  crank.  At  any 
section  of  the  shaft  C  (between  the  crank  and 
tbe  bearing)  there  is  a  twisting  moment  1I|  =  F.  AB,and 
»  bendbif  moiBMit  Va^F.  BC  There  is  aJio  a  dixaefe 


-1# 

I 


^  FlQ.  41. 

shearing  force  P,  but  this  does  not  require  to  be  taken  into 
aoeoont  in  c^culatiog  the  stress  at  points  at  the  top  or  bot- 
tom of  the  circumference  (where  the  Intensi^  is  greatest), 
sinoe  (by  ^  63)  the  direct  shearing  stress  is  distributed  so 
that  its  intensity  is  sero  at  these  points.  The  stress  tiiere 
is  consequently  made  up  of  longitadinal  normal  stress  (due 
to  bending),  pi  =  tttil'n^*,  and  shearing  stress  (due  to  tor- 
sion], 9i=:2Hi/«n*.  Combining  these,  as  In  g  64,  we  find 
fiir  the  nrindpal  stremes  r  =  8(  Ms  i  y'Mi'  +  JW)/»n*.  or 
r  »  £P(BC  ±  AG)Ml'.  The  greatest  shearing  streat  is 
2P .  ACr<n',  and  the  axes  of  mlinclpal  stress  are  IneUsed 
so  that  tan  »  =  Mi/Ui  =  AB/BC.  The  axis  of  greater  prin- 
cipal stress  bisects  the  angle  ACB. 

71.  Lmg  CWhbuu  and  dtnU — Cbs^irsHim  and  BswIm^—A 
RMiHrth  ^'^8  ^  pillar,  oomporaaMd  by  foroes  P  w- 
of^^utt!      Pli«<^     the  ends  In  the  direction  of  the  ads. 

becomes  unstable  as  regards  flexure  when  P  ex- 
ceeds a  certain  valoe.  Under  no  circnmstanoee  can  this 
Ttlue  of  P  be  raceeded  in  loading  a  strut.  But  it  may 
hmien  that  the  intandty  of  stress  prodooed  by  smaller 
loMB  exceeds  the  safb  compressive  strength  of  the  material, 
in  which  case  a  lower  limit  of  load  must  be  chosen.  If  the 
applied  load  is  not  strictly  axial,  if  the  strut  is  not  initially 
•traight,  if  it  is  snliJect  to  any  deflection  by  transverse 
foreee,  or  if  the  modulus  of  elasticity  is  not  unifomr  over 
each  cross-section,— then  loads  smaller  thm  the  limit  which 
eonses  instability  will  produce  a  certain  deflection  which 
Increases  with  increase  of  load,  and  will  give  rise  to  a  uni- 
formly varying  stress  of  the  kind  illustrated  in  Figs.  28  and 
tB.  We  shall  first  consider  the  ideal  case  in  which  the 
forces  at  ttie  ends  are  strictly  axial,  the  strut  perfectiy 
Itraight  and  free  trom  transverse  loads  and  perfectly  sym- 
metrical as  to  elasticity.  Two  ooodltlons  have  to  be  distln- 
pciiished — that  in  whidi  the  ends  are  left  f^  to  l>^d,  and 
ihat  in  which  tiie  ends  are  held  fixed.  In  what  follows,  the 
ends  are  supposed  free  to  bend.  The  valne  of  the  load  which 
eaoses  instability  will  be  fonnd  by  considering  what  force 
P  applied  to  each  end  would  snlBoe  to  bold  an  miginslly 
strught  stnit  In  a  bent  state,  saj^oainf  It  to  have  reortved 
I  BBwll  aauniDt  of  elaiUa  oiimiare  m  anj  way.  Ualag  « 

*  Me  Eumcrrr.  Kifr^D. 


as  before  to  denote  the  deflection  at  any  part  of  the  lengtt, 
tiie  binding  moment  is  P«,  and  (taking  the  origin  at  ibt 
middle  of  uie  chord)  the  eqaation  to  the  elastic  carve  k 

^_-Pii 

(fcc*—  EI' 

from  which,  for  a  stmt  of  nnifonn  section,  a  =  m  cos  x  v''  P  EI, 
ui  being  the  deflection  at  the  centre.    Now  «  =  0  when 

z=iL  (the  half  length),  and  tberefbre  ihv'PlEl  =  iw<a 
an  integral  molUple  of  iV.  The  smaUest  valne  (^)  oone- 
spends  to  the  least  force  P.  Thos  the  fbrce  reqaired  to 
maintain  the  stmt  in  its  carved  state  is  P=s*EI/L*,  and  is 
independent  of  ui.  This  means  that  with  this  particnUr 
value  of  P  (which  for  brevity  we  shall  write  Pi)  the  sinrt 
will  be  In  neatnl  equillbrinm  when  bent ;  with  a  value  sf 
P  less  than  Fk  it  will  be  staUe;  with  a  greater  valne  it  wiQ 
be  unstable.  Hence  a  load  exceeding  Pi  will  certainly  caiw 
mptore.  The  value  »*EI/L*  applies  to  stmts  with  round 
ends,  or  ends  flree  to  tarn.  If  the  ends  are  fixed  the 
eflbotive  length  for  bending  Is  tednoed  by  one  half,  so  Uist 
Pi  tiien  is  4«'E3^.  When  one  end  is  ixei  and  the  other 
is  tree  Pi  bos  an  intermediate  value,  probaUy  abovt 
9«r»EI/4L". 

7i.  The  above  theory,  which  is  Eoler's,  asoigDS  Pi  ssa 
limit  to  the  strength  of  a  strut  on  account  of  fiexoral  insta- 
bility:  but  a  stress  less  than  Pi  may  canse  direct  cmshiD^ 
Let  9  be  the  area  of  section,  and  /<  the  strength  of  the  ma- 
terial to  resist  crashing.  Thus  a  stmt  which  conforms  to 
the  ideal  oonditions  specified  above  will  fail  by  simple 
cmshlng  if  fS  is  less  thui  Pi,  but  by  bending  if  /cS  is 
greater  than  Pi.  Hence  with  a  given  material  and  form  of 
section  the  ideal  stmt  will  &il  by  direct  cmshing  if  tiie 
length  Is  less  l^an  a  certain  multrole  of  the  least  bnadth 
(easily  calculated  from  tiie  expression  for  Pi),  and  in  that 
ease  its  strength  will  be  independent  of  the  length ;  whta 
the  length  is  greater  than  this  tiie  stmt  will  yield  by  bend- 
ing, and  its  strength  diminishes  rai^dly  as  the  leng:tli  is  ia- 
cressed. 

Bat  the  conditions  which  the  above  theory  aasuinei 
are  never  realised  in  practice.  The  load  Is  never  strictly 
axial,  nor  the  stmt  aWtlotely  straight  to  begin  wltii,  nor 
the  elasticity  uniform.  The  result  to  that  the  strength  is 
in  all  oases  less  than  either  /<S  or  Fi,  The  efliact  of  devis- 
tions  from  axiallty,  from  straightne■^  and  from  nnifimiilty 
of  elasticity  may  be  treated  by  introducing  a  term  ezpreH- 
ing  an  imaginary  Initial  delleetioa,  and  in  this  way  Eulo's 
theory  may  be  so  modified  aa  to  agree  well  with  experi- 
mental results  on  the  fracture  of  stints,*  and  may  be  recn- 
clled  with  the  observed  &ct  that  the  d^ection  of  a  atmt 
begins  gradually  and  posses  through  stable  values  before 
the  stage  of  instaUlit?  is  reaehed.  In  conseqaenoe  of  this 
stable  defleotioD  the  stressttf  cunpreasion  on  the  inside  edge 
beoomes  greatorthan  PM,  the  stress  on  the  outside  edge  be- 
oomes  lessthui  P/S,  and  may  even  change  Into  tension,  and 
the  stmt  may  yield  by  one  or  the  other  of  these  stresses  be- 
oomlng  greaiter  than  /«  or^  respectively.  As  regaids  the 
inflnenoe  ai  lengtii  and  moment  of  inertia  of  seetloa  oo  the 
deflectdMi  of  stmts,  analogy  to  tiie  case  of  beams  SDnesto  tint 
the  greatest  deflectiOD  consistent  with  stability  will  vary  as 
Ulh,  h  twing  tiie  least  breadth,  and  the  grcatrst  and  least 
stress,  at  o^ooite  edges  of  the  middle  section,  willr— 
qoentiy  be 


where  a  is  a  coefilcient  d^ending  on  the  material  and  tho 
form  of  the  section.  This  gives,  for  the  breaking  load, 
P=^J(l-faI>/&*)or--^(/(l— aL*/»>),the  smaller  of  the 
two  being  taken.. 

This  formula,  which  is  generally  known  as  Gordoo'm,  caia 
be  made  to  agree  fiiJrly  with  theresalts  of  experimenta  on 
stmts  ordinary  propnlimis,  when  the  vahiea  of  well 
as  o  are  treatecL  as  empirical  constants  to  be  detemhwd  hj 
trisi  with  stmts  of  the  same  class  as  those  to  whieh  the 
formula  is  to  beapplied.  Gordon's  fbrmula  may  also  be  ar- 
rived at  in  another  way.  For  very  short  stmts  we  have 
seen  that  l^e  breaking  load  is /«S,  and  for  very  long  stmts  it 
is  «»EI/U.  If  we  write  P^fSli  1  +/J8L»/«*EI  i,  we  have  m. 
formula  which  gives  correct  values  in  these  two  extreme 
cases,  and  intermediate  values  for  stmts  of  medium  length. 
By  writing  this  P=/S/(l-f(flL>/I),  and  treating/and  c  aa 
empirteal  constants,  we  have  Oordnn's  formnla  in  s  slightly 
modified  shape.  Gordon's  formula  is  largely  used:  it  is, 
howevar,  eaMotially  em^rical,  and  it  is  only  hfa^JastaiMt 
of  haOi  eoDltaatathat  it  can  he  bronght  intoagremcat  witt 

■  See  papers  by  Proft.  Ayrton  snd  Perry.  TV  SMmt,  Dec  10 
andM,lW,andbyT.C.Ftdler.JHii.iVoe.  M.  C£.voLlxxjni. 
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of  shells 
tomtat 
bnntto^ 


experimental  remits.'  For  Tallies  of  the  eonstwitB,  see 
fiuznu.    In  the  caw  of  fixed  eacU,  e  ia  to  be  divided 

73.  Bwrmng  Btrmigth  Ctrrmlar  Cytvtdtrt  amd  Spherei.— 
Space  remains  for  the  consideration  of  vn\j 
one  other  mode  of  sttees,  of  great  Impor- 
tance ttom  its  occnrrenco  in  boilers,  pipes,  liy> 
diMilto  and  ateam  oylindets,  and  gnns.  The 
material  of  a  hollow  cylinder,  snUected  to 

pressnre  from  within,  is  thrown  into  a  stoesa  (tf  ffliummfw 
ential  pall.  When  the  thioknees  t  is  sm^  compared  with 
the  radius  B,  we  may  treat  this  stress 
as  nniformly  distributed  over  the 
thtokneas.  Let^  be  the  Intensity  of 
fluid  oreBBure  withinahoUow  circular 
cylinder,  and  let  /  be  the  intensity  of 
eirenmferential  Btreas.  Consider  the 
forces  on  a  small  rectangular  plate 
(Fig.  42).  with  its  sides  parallel  and 
perpendicular  to  the  directioa  of  the 
axis,  of  length  t  and  width  Bit,  i» 
being  the  small  angle  it  sabtends  at 
the  axis.  Whatever  forces  act  on  this 
plate  in  the  direction  of  the  axis  are 
eqoal  and  opposite.  The  remaining 
forces,  which  are  in  equilibrium,  are 
P,  the  total  pressure  from  within,  and  a  force  T  at  each  side 
due  to  the  circumferential  stress.  P=pIBM  and  T=:^ 
But  by  the  triangle  of  forces  (Fig.  43)  F=TM.  Henoe 

The  ends  of  the  ^Under  may  or  mt^  not  be  held  to- 
gether by  lon^tudinal  stress  in 
the  cylinder  sides;  if  they  are,  ^ 
then,  whatever  be  uie  form  of  tiie 
ends,  •  transrerae  aertlon,  the  area 
ofwhiobisSr^hastobearatotBl  ^ 
fbrce  wrB».  .Henoe,  if  /  be  the 
intennty  of  longitudinal  stress,  /  =        —  i/. 

74.  A  thin  hoUow  qthere  under  internal  pressaze  has 
equal  dzamnfbreiitial  pall  in 'all  dlzeettons.  To  flnd  its 
▼ahie  cenilder  the  plate  of  Fig.  iSt.  Tliere  aie  now  fimr 
equal  tcaem  T,  on  each  of  the  mar  sides,  to  eqaiUbrate  the 
radlalftreeP.  HeneeP—aiMand />»iiB/BL 


FIG.  42. 


75.  When  the  thickness  is  not  smsll  compared  with  the 
radius,  the  radial  pressure  is  transmitted  from  _  .  , 
layer  to  layer  with  reduced  inteiislty,  and  the  ™i^S¥ 
oircamferenttal  pull  diminishes  to^rards  the  Qrunoer. 
outside.  In  the  case  of  a  thick  cylinder  with  free  ends*  we 
have  to  deal  at  any  point  with  two  principal  stresses,  radial 
and  circumferential,  which  may  h«  denoted  by  p  and  -p' 
respectively.  Sapposing  (as  we  may  properly  do  in  dealing 
with  a  cylGider  which  is  not  very  short)  that  a  transvetse 
section  originally  plane  remains  plane,  the  longitudinal 
strain  is  uniform.  Since  there  is  no  longitadinal  stress  this 
strain  is  due  entirely  to  the  lateral  action  of  the  stresses  p 
and  p',  and  its  amount  is  ( p  p'jlvK  Henoe  at  aU  points 
p-\-p'~  constant.'  Farther,  by  considering  the  equilibrium 
of  any  thin  layer,  as  we  have  already  considered  that  of  a 

thin  cylinder,  we  have  ^^~iP^)  ~P'- 

These  two  eqnations  give  by  integration,  p  =  0  +  C/r*, 
udp'— C— CTr'. 

If  n  be  tiie  external  and  n  the  internal  radlns,  and  ps 
the  pressnre  on  tdie  inner  snrfiioe,  the  conditions  that  p^ 
po  when  r  =  rs  and  V  =  0  when  r  =  n  give  C  = —  so)^/(n' ~ 
n>)  and  C=  —  Or?.  Hence  the  dronmferetftial  stress  at 
any  radios  r  isp'  =  — pon'd +  n'/*^)/(n*  — n'.)  At  the 
inside, where  this  ts  grwrtertiitsvaluels— pi>(n'  +  n')/(ri" 
— r,*), — a  quantity  always  greater  than  po,  however  ^ick 
the  cylinder  is. 

In  the  construction  of  gnns  various  devices  have  been 
used  to  equalise  the  circumferential  tension.   With  cast 

Sins  a  chilled  oore  has  been  employed  to  make  the  inner 
yers  solidify  and  cool  first,  so  that  they  are  afterwards 
compreoed  by  the  later  conttaction  of  the  outer  lajren.  In 
gnns  buUt  up  of  wrought-iron  or  steel  hoops  tiie  hoops  are 
bored  small  by  a  regulated  amount  and  are  shrunk  on  over 
the  barrel  or  over  ttie  inner  hoope.  In  Mr.  Longridge's  sys- 
tem, now  under  trial,  the  gun  is  made  by  winding  steel  wire 
or  ribbon,  with  suitiible  initial  tMtsion,  on  a  central  barrel. 

76.  The  circumibrential  stress  at  any  point  of  a  thick  ^ 
hollow  sphere  exposed  to  Internal  finid  pressure  Is  found,  ^ 
by  a  process  like  that  of  the  last  paragraph,  to  be  —  p^n* 
(l-fn'/er')/{n*— fl^).  which  gives,  fbr  the  greatest  ten- 
liCHi,  the  Talne. 

-  j%(n»  +  8n«)«n"  -  (J.  a.  ■.) 


STRICKLAND,  Aonss  (1806-1874),  a  popular 
historical  writer,  waa  born  in  1806,  the  third  danghter 
of  Thomas  Strickland,  of  Roydon  Hall,  Suffolk.  Her 
Grat  literary  efforts  were  historical  romances  in  verse 
in  the  style  of  Walter  Soott,—  Worcester  Fi4d  (pub- 
lished without  date),  Demetriut  and  other  fvcmt 
(1833.)  EVom  this  she  passed  to  prose  histories, 
written  in  a  mmples^ie  for  the  Tonng.  A  pictoreaqae 
sketch  of  the  FUgrijiu  of  Wahmgham  appeared  in 
1835,  two  Tolumes  of  Tales  emd  Storiet  firom  Hutory 
in  the  following  year.  Then  with  the  assistance  of 
her  sister  she  projected  a  more  ambitioas  work,  TTie 
Jjives  of  the  Queens  of  England^  from  Mathilda  of 
Flanders  to  Queen  Anne.  The  first  volume  ap- 
peared in  1840,  the  twdfth  and  last  in  1849.  Miss 
Strickland  was  a  warm  partisan  on  the  »de  of  royalty 
and  the  chnroh,  but  she  made  induBtrious  study  of 
**offidal  records  and  other  public  documents,"  gave 
copious  extracts  from  them,  and  drew  interesting 
pictures  of  manners  and  customs.  While  engarcd  on 
this  work  she  found  time  to  edit  1843)  the  Letters 
Mary^  Queen  SetHs^  whose  iDnooenoe  she  cham- 
pioned with  enthnnasm.  bi  1850  shefollowed  up  her 
G^teent  o/*  England  with  tJie  Lives  of  the  Queens  of 
Seo&and,  completing  the  series  in  eight  volumes  in 
1859.  Unresting  in  ner  industiy,  she  turned  next  to 
^e  Bachelor  £tngs  of  England^  about  whom  she 
paUished  a  volume  in  1861.  The  Lwet  of  the  Seoen 
Mishaps  followed  in  1866— after  a  longer  interval, 
part  of  which  was  employed  in  producing  an  abridged 
venion  of  her  Quenu*  of  England  Her  last  work 
-vras  the  hioes  o/  the  Last  roar  Stuart  Ptmceises, 
published  in  1872.  In  1871  she  obtained  a  dvil  Hst 
nension  of  £100  [$486]  in  reoognititm  d  her  merits. 
She  died  at  Boydon  Hall  on  the  8th  of  Jidy,  1874. 

'  roT  experiments  on  the  breaking  ftrength  of  struts,  Nepapen 
try  Hodf  kJasoD,  PMZ.  Tmu.,  UuTBeikcIej,  JRa.  Proc  htM,  C 
ToL  xxz. ;  CbrlMi*,  Trtata.  Amer.  9oc.  <Xv.  Eng.,  IWi. 


A  Life  tor  her  rister,  Jane  Kavgaiet  StrieklMid,  appeared 

In  1887. 

STRIEGAU,  an  industrial  town  of  Prussia,  in  the 
provinoe  of  Siletda.  is  atuated  on  a  small  tributary  of 
the  Weis^tz,  30  miles  to  the  southwest  of  Breslau. 
In  1880  it  contained  11,470  inhabitants,  6928  of  whom 
were  Protestants  and  4379  Roman  (Tatholics.  Their 
chief  occupations  are  tanning  and  the  manufacture 
of  albums,  portfolios,  and  other  artides  in  leather. 
Gnuiite  is  quarried  in  the  neighborhood,  and  a  trade 
is  carried  on  in  grain.  It  was  near  Striegau  that 
Frederick  the  Great  gained  the  important  victory 
usually  named  after  the  villAge  cX  Hoheoftiedbeig 
(June  4,  1745). 

SinUjHBOLL  See  Lipabi  Islands. 

STRONTIUH,«  metallic  ohemical  element  inter- 
me^te  in  its  ehuacter  between  barium  and  calcium, 
with  which  it  fbrms  a  natural* 'triad."  Though  wide^ 
diffused  as  a  frequent  companion  of  calcium  (mcluding 
oceanic),  it  occurs  nowhere  in  abundance*.  Its  most 
important  mineral  forms  are  the  sulphate,  SrSO*, 
known  as  Codestine  (from  the  sky-blue  color  of  certain 
varieties] ,  and  the  carbonate,  SrCOt,  called  Stron  tianUe 
because  it  was  disoovered  first  at  Strontian,  tn  Argyll- 
shire, Sootiand.  Oawford  and  (independently  of  him) 
Gruickshanks  in  1790  were  the  first  to  recognize  the 
latter  mineral  as  a  thing  of  its  own  kind  ana  different 

I  TUacondlUon  ts  realized  In  practice  when  Uie  fluid  causing 
internal  pressure  Is  held  In  by  a  piston,  and  the  stress  between 
this  piston  and  the  other  end  of  the  cylinder  Is  taken  bj  some 
other  part  of  the  stmctare  than  the  nllnder  sides. 

>  The  solution  which  fbllovs  In  the  test  Is  applicable  even 
when  there  la  longitudinal  stress,  provided  that  the  longitudinal 
fltien  Is  nnifiinoly  distributed  over  each  trausverse  section.  If 
we  call  tbU  stress p",  the  longitudinal  strain  Is  p"/E  +  (l>  +  jO/rB- 
Since  Qie  whole  nnun  Is  munmn,  and  aP  U  nnlftitm,  the  som  of 
p  and  p' Is  constant  at  anp(4atB,as  in  the  ease  where  the  ends 
are  ftae. 

4  [The  sulphate  is  abundant  on  Btnmtlaa  or  Qreen  Uand  In 
LalM  Xiie^AM.  BDJ 
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from  withraite  (BaCO,).  Hope  in  1793  proved  it  to 
be  the  carbonate  of  a  new  earth,  which  discovery  was 
oonfirmed  by  £L]aproth. 

BagardioK  metsUio  Rtrontiom,  see  Cbbmotbt,  vol.  v. 
p.  456.  For  tbe  mafcing  of  Btnmtiam  jmpuations  stion- 
tianite,  of  coane,  is  the  handier  raw  material,  being  readUy 
ooQvertible  into  (for  instance)  nitrate  by  treatment  with 
dilate  uitrie  aoid.  From  the  nitrate  the  oxide,  SrO,  is  ob- 
tained bjr  prolonged  oaloinatlon  at  sltinuUely  a  bright  red 
heat,  as  a  grayish-white  abeolately  Inftasible  and  non- 
volatile mass,  which  acts  violently  on  water  with  formation 
of  the  hydrate,  &:(OH}i,  which  latter  readily  takes  op 
8H)0  of  water  to  form  crystals  soluble  In  fifty  parts  of  cold 
and  far  leas  of  boiling  inter.  An  impnre  oxide  is  obtain- 
able directly  from  s^ntianite  by  strong  ignition  with 
ehareoal ;  and  from  snch  cmde  oxide  pare  crystals  of  the 
hydrate  are  easily  prodaeed  by  obvious  operations. 

In  the  working  np  of  ccBlestine  the  flnt  step  is  to  redooe 
lttoiolphide,SrS,bTmeaaiofchaicoalataredhaat.  The 
anlphids  when  boUed  with  water  is  decompoaed  thw : 

28rS  +  2H|0  =  SrOHiO  -{- SrfiH^. 

Hydiate.  Sulph-hydrate. 

Both  piodacts  dissolve  in  the  hot  water ;  from  the  solafeiou 
the  3  of  tite  SrHtSf  is  easily  eliminated,  by  treatment  with 
ozlda  of  copper  or  oxide  of  zinc,  as  insolable  metallic  sid- 
^ide;  the  nitrate  oo  cooling  gives  crystals  of  pare  hydrate. 
From  it  any  stronlia  salt  of  coarse  is  easily  made  by  means 
of  the  respective  add;  in  manycaaea  the  salt  wished  f<w 
can  be  obtained  similarly  from  the  salphide. 

Nitrate  of  strontia  from  hot  nolatlons  cryatallisea  in 
anhydnnu  ootahedra,  SrNiOt,  soluble  in  abcmt  i  part  ot 
boiling  and  in  6  parts  of  cold  water,  ftua  oiddar  Mantlmi 
Iiydrated  crystals  SrNt0s4-4Ha0,  seaaEBte  out.  The  an- 
hydroQs  salt  iansed  largely  by  pyroteuiuistifiDr  the  maWng 
of  "  red  Are." 

TUm  hydroxide  some  yean  ago  pnnnised  to  pli^  an  Im- 
portant part  in  the  sogar  Indostry  as  a  preclpuMit  for  tjiie 
cane-sngar  known  to  lie  pvesant  lately  m  ttnaryitaUiaable 
molaaeee  (see  Sdoi.r},  bat  the  proeess  so  flv  has  Ikiled  to 
take  root  in  indostry. 

ilao^fsit,— To  detoet  atnmtiiun  in  a  nlt«olntion,  we  flnt 
eliminate  the  heavy  metals  by  the  snooesrire  wplieation 
ot  snlphoretted  hydn^en  (and  free  add)  and  or  solphide 
of  anunoninm  in  tite  presence  of  ammonia  and  sal-am- 
Dumlao.  From  the  lUtrate  carbonate  of  ammonia  (in  the 
iMat)  precipltaCea  only  the  barium,  strontium,  and  caldum 
as  oarbouatea,  whioh  are  filtered  off  and  washed  with  hot 
water.  The  analysis  of  the  preeisitate  Is  dlfflenlt  bat  any 
•strontia  in  it  is  easily  detected  by  meani  ct  tha  spectro- 
scope (see  SFiCTBOflcopr). 

STROPHANtBUS,  a  ^ua  of  plants  of  the 
□atural  order  Apoa/neoe,  denving  its  name  from  the 
long  twisted  thread-like  segments  of  the  corolla,  which 
in  one  speoiea  attain  a  length  of  12  or  14  inohes. 
The  genos  at  preaeat  comprises  about  18  spedes  con- 
fined to  tropical  Africa  and  Asia,  only  one  species, 
indigenooa  to  the  former  oontjaent,  being  known  out- 
aide  the  tropics.  Several  of  the  African  spedee  fur- 
nish the  natives  of  the  countries  in  which  they  grow 
with  the  prindpal  in^dient  in  their  arrow  poisons. 
The  inde  or  onaye  poison  of  the  Gaboon,  the  kornb^ 
poison  of  equatorial  North  Africa,  the  atquah  poison 
of  the  banks  of  the  Niger^  and  the  wanika  noison  of 
Zaoiibar  are  all  derived  from  members  of  this  genos. 
The  exact  species  used  in  each  case  cannot  be  sud  to 
•  be  accurately  known.  There  is  Htde  doubt,  however, 
that  S.  huptdiUj  D.  C,  is  the  one  most  firequently 
employed. 

Two  of  the  arrow  poisons  have  been  chemically  and 
physiologically  examined.  The  komb^  poison  was  sob- 
jected  to  some  preliminary  experiments  in  1862  by  Prof. 
Sharpey,  bat  was  more  folly  examined  a  few  years  subee- 
qoently  by  Prof.  T.  R  Frsaer.  From  the  investigations 
of  the  latter^  it  appears  that  the  komb6  arrow  poison,  when 
given  in  fatal  doses,  paralyzes  the  action  of  the  heart.  In 
minute  doses,  however,  it  possesses  a  tonic  action  on  that 
organ.  Since  the  practical  valae  of  strophaDthus  as  a 
medicinal  agent  has  been  pointed  oat  by  Prof.  Fraser,  it 
has  been  used  with  considerable  success  In  some  forms  of 
heart-diseaee.  The  chemical  examlnatioo  showed  that  ita 
activity  is  doe  to  a  gluooside,  which  has  been  named  stro- 

>See  Pror.  Sos.  Soe.  Bdin.,  18i»-1870, p. » ;  reprinted  In  Joat. 
4lMt,  orrf  nydoL.  voL  vH.  pp.  140-U6. 


phanthln.  The  wanika  arrow  poison  has  been  exu^aed 
physiologically  by  Dr.  Sydney  Biager  and  chemicslly 
Mr.  A.  W.  Gerrard.  Its  active  principle,  a  glaconde^ «« 
foand  to  resemble  strophanthin  in  its  action.  Chenieallj 
also,  as  obtained  by  Mr,  Oerrard,  it  seems  to  be  identiol 
with  strophanthin.'  It  is  solnble  In  alcohol  sod  water, 
bat  insoluble  in  ether  and  chloroform  ;  it  evolves  ammonit 
when  heated  with  soda-lime,  but  gives  only  a  slight  btowD 
coloration  when  breated  with  strong  aulpharle  add. 

Both  8.  ki»pidtL»  and  8.  Kombe  have  hairy  seeds  with  s 
slender  thread-like  a|ipendage,  terminating  in  «  fcatti«i7 
tuA  of  long  silky  hairs,  the  seeds  of  the  former  bcinf 
coated  with  short  appressed  brown  haiia,and  those  of  the 
latter  with  white  hairs ;  but  In  the  species  used  at  Delagot 
Bay  and  called  "  umtanli "  the  thread-like  appendsga  (tf 
the  seed  is  absent.  According  to  information  nuniaheiby 
Messrs.  T.  Qiriaty  A  Company,  of  London,  and  obtundi 
from  a  correspondent  on  the  Zanatbar  ooart,  tiie  BaUre 
pound  the  seeds  into  an  oily  mam,  which  assumes  a  red 
oolor,  portions  of  this  mass  being  «neared  on  tiie  arrov 
immediately  iMhiad  the  barb. 

Bee  Icowm  Ranftvwa.  Mo.  4, 1870;  Pdlksn,  .tire*.  Ondeim- 
cfM,  July,  im.  p.  lis ;  Van  Basnlt,  AfcA.  Seerl.  daft.  {Z),  lO^ 
1ST2,  p.  Ml ;  Ank.  de  flintU.,  No.  S,  190,  p.  BOS ;  Jl^pirt  m. 
einaye,  Parta,  1877,  Svo. 

STROUD,  a  mariret-town  of  Gloaoestershin,  u 
situated  on  Uie  Swindon  and  Gloucester  branch  of 
the  Great  Western  Railway,  on  a  bnuwh  of  the  Mid- 
land Railway,  and  oo  the  Thames  and  Severn  Jum- 
tion  Canal,  1 0  miles  south  of  Gloucester  And  30  north- 
east of  Bristol  It  is  picturesquely  sitoated  on  n 
emioeaoe  environed  by  higher  huls,  but  is  built  in  & 
somewhat  straggling  and  iir^nlar  fiuhion.  Anmg 
the  principal  buildmgs  an  the  town-hall,  built  in  tbe 
reign  of  Euzabeth,  the  Laiadownliall(]879),t}ieBai- 
brook  ball  (1869),  with  reading-room  and  large  row 
for  oonoerts,  the  sabsoription  rooms  (1834),  taA 
the  hospital,  erected  in  1875  at  a  cost  of  £8TH 
ll42,&44.44],to  replaee  tfaedtBpensatyn«o(edtnl8!3. 
Ilie  town  is  die  pnodpal  seat  of  Uie  west  of  En^ud 
doUi  mannfiwsfcure,  and  possesses  vtoiy  eztennve  milk. 
There  are  also  silk  mills,  soartet-dTe  mnks,  breweries, 
logwood-crushing  mills,  and  floor-millB.  Stroud  «t 
the  time  of  the  Norman  survey  was  part  of  Bial^ 
parish,  from  which  it  was  separated  in  1304.  Tlieloesl 
board  was  established  in  1857.  The  popnladoo  of  the 
urhan  sanitary  district  (area  999  acres)  in  1871  m* 
7082,  and  in  1881  it  was  7848. 

STBUENSEE,  Johanm  FEtoaicH,  Cocmt  (173T- 
1772),  Danish  statesman,  was  of  German  eztractioo, 
and  was  bom  August  5,  1737,  at  Halle,  where  his 
father  Adam  Struensee,  of  some  eminenoe  as  a  hymn 
writer,  was  pastor.  He  gradnated  H.D.  at  Halle  u 
1756.  and  obtained  the  omoe  of  phraidan  to  the  town 
of  Altona  through  the  influence  of  his  father,  who  had 
removed  thither.  On  aooount,  however  of  a  cbaoRe  u 
his  reUj^us  views  be  quarrellea  with  his  (athor,  and  fat 
some  time  he  led  an  unsettled  life,  until  in  1768  he  wu 
appointed  personal  physician  to  the  young  king,  (yhris- 
tian  YIL  of  Denmark,  whom  he  aooompamed  on  i 
tour  through  England,  France,  Holland,  and  Qa- 
many.  The  influence  he  ezerosed  over  the  ahnosC 
imbeoile  kin^;  awakened  at  first  the  jealonsy  of  the 
queen,  Oaroline  Matilda,  a  granddaughter  of  George 
n. ,  but,  having  had  occasion  to  attenaher  for  a  sercre 
muady,  he  won  her  oognplete  confidence  also,  and  be- 
came equally  the  favorite  of  both.  When  therefore  m 
1 770  he  was  appointed  master  of  reanests,  he  TiztasUj 
took  the  government  of  the  kingoom  into  his  on 
hands,  and  on  the  20th  Septemoer  the  conneit  of 
state  was  supearseded.  Thou^  acting  as  an  afaetdatiA, 
his  sympathies  were  democrauc,  and  ae  used  his  pos- 
tion  to  promote  the  general  benent  of  the  people  and  to 
curb  the  influence  w  the  nobilitjr.  The  extent  of  bU 
reforms,  and  the  suddenness  with  which  they  were 
introduced,  bad  all  the  practical  effect  of  a  revolotion. 
T^ey  included  the  enmnohisement  of  the  peastnl^, 
oomi^lete  relijpous  toleration,  the  aboUti<m  of  torn- 
mercial  restrictions,  the  reoiganisaUon  d  the  WMJ^ 

fl  itana.  Attr.  [SI  xL  np^SH,  SU. 
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uid  the  iatroduction  of  exammations  for  pal>lio  offices. 
His  reforms  were  reoeived  with  ooDsteraatioD,  and  a 
oonspiracy  was  entered  into  to  effect  his  orerthrow. 
The  qneea  dowager  persuaded  CliristiaQ  Vil.  that 
Straenaee  was  caning  on  an  intrigue  with  the  queen, 
and  had  entered  into  a  plot  to  assassinate  him,  in 
order  that  he  might  rule  as  regent  He  and  his  {riend 
Count  Brandt  were  oonsequently  arrested  on  20th 
FelnnwT,  1772.  The  attempt  to  {npre  that  he  had 
been  umaithfiil  in  his  daty  as  ministor  to  the  kmg 
Ailed,  but  he  did  not  deny  the  ^uonwitfa  1^  queen, 
and  he  and  Count  Brandt  were  both  beheaded  and 
quartered  on  the  28th  April  (see  Dinmabk,  toL  m 
p.  76).^ 

8m  LAm  md  3«ptb«nh«Uem  der  Orafm  Btrmum  w*d 
Smdt,  1773;  Mmokt  of  am  Onfortimats  Queen,  London, 
1776 ;  Host,  Struentee  og  kuu  Miniitsrum,  Copenhi^Q,  1824 ; 
Jenasen-Tnach,  Dm  Venehwdnam  gegen  die  Eonigin  Karoline 
Mathilde  und  die  Qrafm  S(rn«iuM  mwl  Brandt,  nach  hiiher 
mgedrOdaen  OrMnotoetM,  Leiprie,  1864;  WranU,  lAfe  and 
limee  of  Queen  Garvline,  1864 ;  K.  mtticli,fiKrMiMS^  Leipsio, 

STRUVE,  Fbiedbich  Qiobq  Wilhxlh  (1793- 
1864],  astronomer,  was  bom  at  AJtona  on  April  15, 
'1793.  In  1808  he  entered  the  university  of  Dorpat, 
whore  he  first  studied  philolcwy,  bnt  soon  tnmea  his 
attention  to  astronomy.  In  1813  he  was  iH>pointed 
obserrer  in  the  new  university  observatory  and  a  few 
later  professor  of  astronomy.  He  remained  in 
occupied  with  researches  on  double  stars  and 
m  geodieticwork,  till  1839,  when  he  removed  to  Pul- 
kova,  near  St.  Petersburg,  as  director  of  the  new 
Central  Observatory.  Here  he  continued  his  activity 
nntil  he  was  obliged  to  retire  (in  1861)  owing  to  fail- 
ing health.  He  died  at  Sl  Ptiwsbn^  on  Iforember 
23,  1864. 

Strnve's  name  is  best  kaown  by  his  oboarvaUonfl  of  doable 
stars,  which  be  oarrted  on  tm  maay  yean.  These  bodies 
bad  flist  been  regalarly  messored  W.  Heiachel,  who  dis- 
oovered  that  many  of  them  formed  systems  of  two  stars 
revolvliig  round  their  oommoa  centre  of  gravity.  After 
him  J.  Heiachel  (and  for  some  time  Booth)  had  observed 
them,  bat  their  labon  were  eclipsed  by  the  systematic  and 
more  extensive  ones  of  Stmve.  With  tiie  9i-incb  refractor 
at  Donat  hediscovered  a  great  number  of  doable  stus,  and 

EUiShed  in  1627  a  list  of  all  the  kaown  objects  of  this 
aA{<htiUoipi»lfovu»aUUarimIhipti^tm).  Hismicrometrie 
measorements  of  2714  doable  stare  were  made  from  1S24  to 
1S3?,  aod  are  oonti^oed  in  his  principal  work  SteUarum  Dk- 
ptiemrn  el  MvUiplieiim  Meneurm  IReromHriea  (St.  Petersborg, 
:  1837,  fol.;  a  oonvenient  sammaiy  of  the  reeolta  is  given  in 
vol.  1.  of  the  DmeeM  Obeenatorj/  PlMieattons,  1876).  The 
places  of  the  oltjectswere  at  thesame  time  determined  with 
the  Dorpat  meridian  circle  (Stdlantm  Fisnnm  Imprimie  Du- 
plieam  el  MvUipticiim  Poeitionee  Medim,  St.  Petersburg,  1852, 
f»l.}.  At  Pulkova  bd  determined  anew  the  oonktant  of 
ab^ratioD,  bat  was  chiefly  oocapied  in  working  ont  the  re- 
salts  of  former  years'  work  and  in  the  completion  of  the 
geodetic  operations  in  which  he  had  been  engaged  daring 
the  greater  part  of  his  life.  He  had  commenced  them  with 
ft  survey  of  Livonia  (1816-19),  which  was  followed  the 
measarement  of  an  arc  of  meridian  of  more  than  in  the 
^kltio  provinces  of  Baasia  {SeeiAre^tii;  der  BrHtengrad^ 
wtetemg  in  den  Osteeepnmnxen  Ruedande,  2  vols,,  4to,  Dorpat, 
X631).  This  work  was  afterwards  extended  by  Strnve  and 
Oeneral  Tenner  Into  a  measarement  of  a  meridional  arc 
£com  the  ntnth  coast  of  ITorw^  to  Inni^  on  the  Dunbe 
(AredaMiridie»d*S6'*2ffeHtn1eDa»iaeetiaMeraiMe, 
S  Toll.,  and  1  vol.  plates,  8t  Fatersbnzg,  1867-^  4to). 

STRT,  or  Strtj,  a  town  of  Galicia,  Austria,  is 
pleasantly  situated  on  a  tributary  of  the  Dniester, 
about  40  miles  to  ^the  south  of  Lemberg.  In  1880  it 
contuned  12,625  inhabitants,  chiefly  engaged  in  tan- 
ning and  the  manufacture  of  matches.  In  1886,  how- 
ever, the  town  was  almost  wholly  destroyed  by  fire,  and 
its  population  was  greatly  reauoed  by  the  wholesale 

1  Carl  Onstav  Straenaee  von  Carlabacb.  elder  brother  of  Joluum 
Medrleb,  born  at  Halle  ISth  Aagbst,  1786,  attataed  talsh  emi- 
nence in  the  service  of  Pnusla.  He  was  ennobled  In  17SB.  be- 
came minister  of  flnance  and  president  of  the  excise  dniartment 
In  17«,  and  died  at  Berlin  17th  October,  1804. 
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migration  and  deaths  ftom  privation  consequent  upon 

this  oaJamity. 

STRYCHNINE.  See  Poisons,  voL  xix.  p.  290, 
and  Nux  Vomica,  vol.  xvil  p.  706. 

STRTPE,  John  (1643-1737),  historian  and  biog- 
rapher, was  the  son  of  John  Stiype  or  Van  Stiyp,  a 
native  of  Brabant,  who  to  escape  religious  {Miseoution 
mnt  to  England,  and  settled  near  London,  u  a  looality 
aftervaiids  Known  as  Sti:;n>e'B  Yard,  formerly  in  Uie 
parish  of  Stepnoy,  but  snnequentiy  annexed  to  diat 
of  Christ  Church,  SpitalfielaB.  Here  he  carried  on 
the  bnmness  of  a  merchant  and  silk  throwster,  lie 
son  was  bom  1st  November,  1643.  He  was  educated 
at  St  Paul's  School,  and  on  5th  July,  1662,  entered 
Jesus  College,  Cambridge.  Thence  he  proceeded  to 
Catherine  Halt,  where  he  graduated  B.A.  in  1665  and 
M.A.  in  1669.  On  the  14th  Julyof  the  latter  year  he 
was  preferred  to  the  curacy  of  Theydon-Bois,  Essex, 
and  a  few  months  afterwams  was  chosen  curate  and 
lecturer  of  Low  Leyton  in  the  same  county.  On  ac- 
count of  the  smallness  of  the  salary,  the  patron 
allowed  the  people  to  choose  their  own  minister,  the 
vacancy  in  the  vicarage  remuning  unfilled  during  the 
life  of  Btiype.  He  was  never  instituted  or  inducted, 
but  in  1674  he  was  licensed  by  the  Inshop  of  London 
to  preach  and  expound  the  word  of  God,  and  to  pn>- 
fbrm  the  full  office  of  priest  and  curate  during  t^e 
vacauOT  of  the  vicarage.  In  his  later  years  he  obtuned 
from  Archbishop  Ten  ison  the  sinecure  of  Tarring, 
Sussex,  and  he  discharged  the  duties  of  lecturer  at 
Hadcney  till  1724.  When  he  became  infirm  he  took 
up  his  rendenoe  with  Mr.  Harris,  an  apothecary  at 
Ha(^ney,  who  had  married  his  daughter,  and  died 
there  llth  December,  1737,  at  the  advanced  age  of 
ninety-four. 

At  an  early  period  of  his  life  Strype  obtained  aocess  to 
the  papetfl  of  Sir  Michael  Hicks,  secretary  to  Lord  Bnt^hley, 
from  which  he  made  extensive  transcripts ;  he  also  wried 
on  an  extensive  correspondence  with  Archbishop  Wake  and 
Bishops  Bnmet,  Atterbury,  and  Nicbolson.  The  materials 
thns  obtained  formed  tbe  basis  of  his  historical  and  bio- 
graphical works,  which  relate  chiefly  to  the  period  of  the 
BeKwmatlon.  The  greater  portion  of  his  original  materials 
have  been  preserved,  and  are  inelnded  in  ute  iMudowne 
mannacripts  in  the  British  Masenm.  His  wiaks  can 
scarcely  be  entitled  original  compositions,  his  labor  having 
consisted  chiefly  in  the  arrangement  of  his  materials,  bat 
on  this  very  acconnt  they  are  of  considerable  value  as  con- 
venient books  of  reference,  easier  of  access  and  almost  as 
tmstwortby  as  the  original  dooaments.  Beeidea  a  number 
of  single  sennons  published  at  varioae  periods,  he  was  the 
author  of  an  edition  of  Lightfoot'a  TTorfct,  vol.  il.,  1684 ; 
Memariah  of  ArdMtk^  Ormmer,  1694 ;  Life  Sir  Tkomat 
Smith,  1698:  Life  and  AOtene  of  John  Atbnar,  Bitlup  <tf  Lm- 
don,  1701;  Life  of  fHrJoim  (Mdce,  withliie  TreoHee  on  Saper- 
etilion,  1705 ;  Annala  of  the  RefonMtion  *n  England,  4  vols., 
vol.  1. 1709  (reprinted  1725),  vol.  ii.  1725,  vol.  iii.  1728,  vol. 
iv.  1731 ;  2d  ed.  1735,  4  vols.;  3d  «d.  1736-38,  4  vole.;  Life 
and  AetioM  eS  M-Kuaid.  <7rtodsl,  Ar^AMvap  of  Cbn(«r6«fv, 
1710,  ofUamum  ftariw,  ^reUMop  of  CveUahnn,  1711,  and 
of  John  Whilgifi,  AnXtiUhQig  of  CaoXenmry,  1718 ;  An  Aceuraie 
Edition  of  Bws  Survey  of  London,  11^,  2  vols.,  fol.,  the 
standard  edition  of  Stow  ^d  of  great  value,  althoogh  its 
interference  with  the  orlglnid  text  1b  a  method  of  editing 
wbich  can  scarcely  be  leokoned  fiiir  to  the  original  author ; 
and  Eedeaiaelieal  Memoriah,  1721,  3  vols.;  1733,  3  vols.;  new 
ed.  1616.  His  Hiatorieal  and  Biogrc^ieal  WorJc*  were  pub- 
lished in  10  vols.,  with  a  general  index,  1620-40. 

STUART,  Stewabt,  or  Steuabt.  the  surname  of 
a  family  who  became  heirs  to  the  Soottish  and  ulU- 
mately  to  the  English  crown.  Their  descent  is  traced 
to  a  Norman  baron  Alan,  whose  eldest  son  William 
became  progenitor  of  the  earls  of  Arundd,  and  whose 
two  yonn^  sons  Walter  and  Simon  came  to  Scotland, 
Walter  being  ^pointed  high  steward  of  David  I. ,  who 
conferred  on  him  various  lands  in  Renfrewshire,  io- 
olnding  Paisley,  where  he  founded  the  abbey  in  1160. 
Walter,  his  grandson,  third  steward,  was  appointed  by 
Alexander  II.  juBticiair  of  Scotland,  ana,  dying  in 
1246^eft  four  sons  and  three  daughters.  The  third 
son  Waltez  obtuned  by  marriage  Uie  eaildom  of 
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Henteitb,  which  ultimately  came  by  marriaj^  to 
Robert,  duke  of  Albany,  third  son  of  Robert  U. 
Alexander,  fourth  steward,  the  eldest  son  of  Walter, 
third  steward,  inherited  by  his  marriage  with  Jean, 
granddaughter  of  Someried,  the  islands  of  Bute  and 
Arran,  and  on  2d  October,  1263,  defeated  Haoo  at 
I^rgs.  '  He  had  two  sons,  James  and  John.  The 
latter,  who  commanded  the  men  of  Bute  at  the  battle 
of  Falkirk  in  1298,  had  seven  bodb:  (1)  Sir  Alex- 
ander, whose  grandson  became  io  1389  earl  of  Angus, 
the  title  afterwards  passing  in  the  female  line  to  the 
Douglases,  and  in  1761  to  the  duke  of  Hamilton  ;  (2) 
Sir  Alan  of  Dreghom,  ancestor  of  the  earl^  and  dukes 
of  Lennox,  from  whom  Lord  Damlf»y,  husband  of 
Queen  Mary,  and  also  Arabella  Stuart, were  descended  ; 
(3)  Sir  Wuter,  who  obtained  the  barony  of  Garlics, 
WIgtowDsbtre,  from  his  uncle  John  Randolph,  earl  of 
Moray,  and  was  the  ancestor  of  the  earls  oi  Ghtlloway. 

?ounger  branches  of  the  family  being  the  Stewarta  of 
'oiiderghie,  Wigtownshire,  and  also  those  of  Physgill 
and  Glenturk  in  the  same  county ;  (4)  Sir  James,  wno 
fell  at  Dapplin  in  1332,  ancestor  of  the  lords  of  Lorn, 
on  whose  deeoendanta  were  conferred  at  different 
periods  the  earldoms  of  Athole,  Buchan,  and  Traquair. 
and  who  were  also  the  progenitors  of  tfae  Stewarts  ot 
Appin,  Argyllshire,  and  of  Grandtully,  Perthshire ; 
(5)  Sir  John,  killed  at  Halidon  Hill  in  1333  :  (6)  Sir 
Hush,  who  fought  under  Edward  Bruoe  in  Ireland ; 
and  (7)  Sir  Robert  of  Daldowie,  UMestor  of  the  Stew- 
arts of  Allanton  and  of  Goltaess.  James  Stewart,  the 
eldest  son  of  Alexander,  fourth  stewardj  suooeedea  his 
&ther  in  1283,  and,  after  distinguishmg  himself  in 
themrsof  Wallace  and  ofBruoe,  died  in  1309.  His  son 
Walter,  nzth  steward,  who  had  joint  command  with 
Douglas  of  the  left  wing  at  the  battle  of  Bannockbum, 
married  Maijory,  daughter  of  Robert  the  Bruoe,  and 
during  the  latter  sahsencein  Lreland  was  intrusted  with 
the  government  of  the  kingdom.  He  died  in  1326, 
leaving  an  only  son,  who  as  Robert  II.  ascended  the 
throne  of  Scotland  in  1370  (see  vol.  xzi.  p.  512). 
Sir  Alexander  Stewart,  earl  of  Buchan,  fourth  son  of 
Robert  IE.,  who  earned  by  his  ferocity  the  title  of  the 
"  Wolf  of  Badeoooh,"  iDbaited  by  his  wife  tiie  eari- 
dom  of  RoBB,  bat  died  widiout  legitimate  issue,  al- 
though from  his  illegitimate  offspring  were  desoeoded 
the  Stewarts  of  Belladrum,  of  Athole,  of  Garth,  of 
Urrard,  and  of  St.  Fort.  On  the  death  of  the  *'  Wolf 
(^Badenoch  "  the  earldom  of  Buchan  passed  to  his 
brother  Robert,  duke  of  Albany,  also  earl  of  Fife  and 
earl  of  Menteitn.  but  these  earldoms  were  forfeited  on 
the  exeoQtion  of  his  son  Murdoch  in  1426,  the  earl- 
dom of  Buchan  again,  however,  coming  to  the  house 
of  Stewart  In  the  person  of  James,  second  son  of  Sir 
Jamee  Stewart,  the  blade  knight  of  Lorn,  bv  Johanna, 
widow  of  King  James  L  from  Murdoch,  duke  or 
Albanyt  were  descended  the  Stewarts  of  Ardvoirlich 
and  other  fiunilies  of  the  name  in  Perthshire,  and  also 
the  Stuarts  of  Incbbreok  and  Luthera,  Abevaeeoshire. 
EVom  a  natural  son  of  Robert  II.  were  descended  the 
Steuarts  of  Dalguise,  Perthshire,  and  from  a  natural 
son  of  Robert  III.  the  Shaw  Stewarts  of  Blackball 
and  Greenock.  The  direct  male  line  of  the  royal 
fiuuily  terminated  with  the  death  of  James  Y .  in  1 542, 
whose  daughter  Mary  was  the  first  to  adopt  the  spell- 
ing "Stuart"  Maiywas  succeeded  in  her  lifetime 
in  1667  by  her  only  son  James  VL ,  who  through  his 
father  Lord  Darnley  was  also  head  of  the  second 
branch,  there  being  no  surviving  male  issue  of  the 
family  from  progenitors  later  than  Robert  IL  In 
James  V.,  son  of  James  IV.  by  Margaret^  daughter 
of  Heniy  VIL,  the  cliums  of  the  English  junior 
brandi  beoame  merged  in  the  Soottish  Une,  and  on 
the  death  of  Queen  Elizabeth  of  England,  hist  surviv- 
ing offihoot  of  Henry  TUL ,  James  VI.  of  Scotland, 
lineally  the  nearest  heir,  was  procliumed  k  ing  of  Eng- 
land, in  accordance  with  a  declaration  of  Elizabeth  that 
no  minor  person  should  ascend  the  throne,  but  her 
eonsin  the  king  of  Scots.   The  accession  of  James  was 


however,  oonfnur  to  the  will  of  Henry  VUL,  which 
favored  the  Suftolk  branch,  whose  suoceasion  woiUd 

£robably  have  marvellously  altered  the  complexion  of 
ath  Soottish  and  Englisn  history.  As  it  was,  the 
only  result  of  that  will  was  a  tragedy  initiated  by 
Elizabeth,  but  oonsummated  by  James,  so  as  to  clothe 
his  memory  with  deep  disgrace.  In  the  Scottish  line 
the  nearest  heir  after  James  VL,  both  to  titt  Scottish 
and  English  crowns,  was  Arabella  Stuart,  only  child 
of  Charies,  earl  of  Lennox,  younger  brotberof  Lord 
Darnley, — Lady  Margaret  Douglas,  the  mother  of 
Darnley  and  his  brother,  having  oeen  the  daughter  of 
Archibald,  uxth  earl  of  Angus  by  Margaret,  queen 
dowager  at  James  IV.  James  VI.  (1  of  £njdwd> 
was  thus  nearest  heir  of  thejimtor  Engfish  braooh  by 
a  double  descent,  Arabella  Stuart  being  next  heir 
a  single  descent.  On  account  of  the  descent  from 
Henry  VII.,  the  je^ousy  of  Elizabeth  had  already 
caused  her  to  imprison  Arabella's  mother  (Mizabeth, 
daughter  of  Sir  William  Cavendish)  on  learning  that 
she  bad  presumed  to  marry  Lennox.  The  daughter's 
marriage  she  was  detennined  by  every  posuble  meaoa 
to  prevent  She  objected  when  King  James  proposed 
to  marry  her  to  Lord  Esme  Stuart,  whom  he  had 
created  duke  of  Lennox,  but  when  the  appalling 
news  reached  her  that  Arabella  had  aetuallv  found 
a  lover  in  William  Seymour,  gnuidson  of  Catherine 
Grey,  heiress  of  the  Suffolk  branch,  shewas  so  deeply 
alanued  and  indignuit  tJbat  she  immediately  ordered 
her  imprisonmeot  This  happoied  immematdy  be- 
fore Elizabeth  *s  death,  after  whieh  she  obtMned  her 
release.  Soon  after  the  accession  of  James  a  conspir- 
acy, of  which  she  was  altogether  ignorant^  was  eDtered 
into  to  advance  her  to  the  throne,  but  this  caosed  no 
alteration  in  her  treatment  by  James,  who  allowed 
her  a  maintenance  of  £800  [$3888]  a  year.  In  Feb- 
ruaiy,  1610,  it  was  discovered  that  she  was  engaged  to 
Seymour,  and  although  she  then  promised  never  to 
many  him  without  the  king's  consent,  the  marriage 
took  place  secretly  in  July  following.  In  oonseguence  of 
this  her  husband  was  sent  to  the  Tower,  and  she  was 

E laced  in  private  confinement  Though  separated, 
oth  succeeded  in  escaping  nmnltaneously ,  on  3d  Jtme, 
1611 ;  bat«  less  fortonato  than  her  husband,  irtio  ^ 
safb  to  the  OoBtment,  she  was  omtured  at  the  8trmt» 
of  Dover,  and  shut  vp  in  the  Ixtwer.  Her  hopelesa 
oaptarity  deprived  her  of  her  reason  before  her  sor- 
rows were  ended  by  death,  27th  September,  1615. 

By  the  ueurpation  of  Cromwell  the  Stuarts  were  ex- 
cluded from  the  throne  from  the  defieat  of  Charies  L  at 
Naseby  in  1645  until  the  restoration  of  his  son  Chariee 
IL  in  1661.  Cariyle  refers  to  the  opinion  of  genealo- 
gists  that  Cromwell  "  was  indubitably  fflther  the  ninth 
or  the  tenth  or  some  other  fractional  part  of  half  a 
oouan  of  Charles  Stuart"  but  this  has  been  com- 
pletely exploded  by  Walter  Rye  in  the  Genecdoffia 
r'The  Steward  CFenealogy  and  Cromwell's  Boyil 
Descent,"  new  ser.,  toL  ii.  pp.  34-42).  On  die  death 
of  Ohazles  IL  without  issue  m  1685,  fais  brother  James, 
duke  of  York,  ascended  the  throne  as  James  IL,  bot 
he  so  alienated  tbe  sympathies  of  the  naUon  b^  lua 
unconstitutional  efforts  to  further  the  Cathdicrefi^oo 
that  an  invitetion  was  sent  to  the  prince  of  Orange: 
to  come  "to  the  rescue  of  the  laws  and  rdinon  of 
England."  Next  to  the  son  of  James  II.,  stiff  an  in- 
fant under  his  Other's  control,  Maiy,  princess  of 
Orang^,  eldest  daughter  of  James  XL,  had  the  stzcmg- 
est  claim  to  the  crown ;  but  ndtfaer  were  the  daims 
of  the  prince,  even  apart  from  his  marriage,  very  re- 
mote, since  he  was  the  son  of  Mary,  eldest  daughter 
of  Charles  I.  The  marriage  had  strengthened  the 
claims  of  both,  and  tbey  were  procUimed  joint  aant- 
eigne  of  England  on  12ih  February,  1689,  Scotland 
following  the  example  of  England  on  the  11th  April 
They  had  no  issue,  and  the  Act  of  S^itlemeot  passed 
in  1701,  exdudtng  Catholics  from  the  throne,  secnied 
the  succesuon  to  Anne,  second  daughter  of  James  IL, 
and  OD  her  death  without  issne  to  the  Frotestant 
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Honae  of  Hanover,  desoended  from  the  priDeeasEliBa- 
beth,  daughter  of  James  I. ,  wife  of  Frederick,  ooant 
mlatineoi  the  Rhine.  On  the  death  of  Anne  in  1714, 
George,  elector  of  Hanover,  eldest  son  of  Sophia,  eleo- 
tress  of  Hanover  (only  Borviving  child  of  the  prmoess 
Elizabeth)}  and  Sanest,  youngest  son  of  George,  duke 
of  BnmswidE]  oonsequently  became  sovereign  of  Ghrest 
Britun  and  Ireland,  and,  notwiUiatandiog  somewhat 
fivrmidaUe  attempts  in  behalf  of  the  elder  Stuart  line 
in  1715  and  1745,  the  Hanoverian  suooesuon  has  re- 
mained uninterrupted,  and  has  ultimately  won  nni- 
versal  assent  The  female  line  of  James  II.  ended 
with  the  death  of  his  daughter.  Queen  Anne.  James, 
called  James  IIL  by  the  Jaoobitee  and  the  Old  Pre- 
tender hy  the  Hanoverians,  had  two  sons, — Charles 
Edward,  the  Young  Pretender,  who  died  without 
Intimate  issue  in  1780,  and  Henry,  titular  duke  of 
York,  commonly  called  Cardinal  York,  at  whose  death 
in  1807  the  mue  line  of  James  II.  came  to  an  end. 
He  was  also  the  last  lineal  male  representaUve  of  any 
of  the  crowned  heads  of  the  raoe,  so  far  as  eitim  Eng- 
land or  Scotland  was  eoDoened,  and  exoepling  of 
eonna  the  Hanoverian  line.  In  the  female  Stuart 
line  there  are,  however,  stiU  nearer  heirs  to  the  throne 
than  those  of  the  Hanoverian  line,  viz.,  the  descend- 
ants  of  ^muietta,  duchess  of  Orleans,  dauj^ter  of 
Cbaries  L,  represented  now  only  in  Maria  Theresa, 
married  to  Pnnce  Louis  I«eopoldof  Bavaria,  and  their 
nine  children.  The  male  representation  of  the  fiunily, 
being  extinct  in  the  royal  lines,  is  claimed  bv  the  earu 
of  Oalloway  and  also  by  the  Stewarts  of  GastJemilk, 
but  the  claims  of  both  are  more  than  donbtfuL 

See  Str  Oeorge  Maokensle'B  Defme«  ofih*  Royal  Line  of 
BeoOaitd,  IS^  and  Antiqiuty  of&e  Line  «/  SMtlmul, 

leaa ;  Crawftird's  Oenealoffical  Hittorv  of  tke  Botfol  and  lUiu- 
triotu  Famii^  of  the  Stvarte,  1710;  Dtmoan  Kewarfs  Gene- 
tlogieal  Aeeownt  ofAe  Bnmame  of  Stewart,  1739;  Andrew 
Stoar^B  Qeneahiioia  Hittory  of  the  SftmarU,  1798 ;  Btotfaerf  i 
Honte  ofStnart,  privatelTprinted,  1856 ;  An  AMrael  of  the 
Emdeneetoprottethat  Sir  WiUiam  Btewart  ofJedvorth,  the 
teraol  AneeOw  <^  (ke  Preeent  JSaH  of  Golknat,  wa$  the  Seoand 
Son  of  air  Alexander  atmart  of  JMnleg,  1801;  Towniend's 
Deeeondmtt  of  the  fiKiMrti,  18BB ;  Ball^.  Tkeaneaetionto  the 
Siifiieh  0mm,  1879.  <T.  F.  B.) 

STUABT,  GxLBERT  (1755-1828),  a  distinguished 
American  portrait-painter,  was  bom  in  Narragansett, 
Rhode  Island,  U.  3.,  December  3,  1755.  His  father, 
a  native  of  Perth,  Scotland,  and  the  son  of  a  Fl^hy- 
terian  minister,  had  set  np  a  snuff-mill  in  Narragan- 
sett, in  oompiuiy  with  another  Sootsmauj  Dr.  Thomas 
Monatt,  ana  was  known  as  the  "snnff-gnnder."  The 
father  removed  early  to  Newport,  where  his  son  had 
the  advantage  of  good  instruction.  He  b^n  to  draw 
early,  bnt  none  of  his  sketches  have  been  preserved. 
His  first  known  piotnres  are  of  two  Spanish  don,  and 
two  portraits,  the  latter  painted  when  he  was  thirteen 
Tears  old,  and  now  in  the  Redwood  Libraiy,  Newport 
In  1770-71  he  received  some  instraction  mm  a  Soot* 
tish  ar^t  named  Cosmo  Alexander,  who  took  him  to 
Scotland  with  him ;  but,  this  patron  dying  soon  after 
his  arrival,  Stuart,  afler  struggling  for  a  while  at  the 
university  of  Glasgow,  had  to  work  his  wajr  home  in  a 
collier.  In  the  spring  of  1775  he  sailed  agun  for  Eng- 
land, and  became  the  puj)il  and  assistant  of  Benjamin 
West  ^th  whom  he  pamted  until  1785,  when  he  set 
up_  a  studio  of  his  own.  One  of  his  best  pictures  of 
this  period  is  a  full-length  portrait  of  W.  Grant  of 
Conj^ton  skating  in  St  James's  Paik,  now  at  Moor 
Court,  Stroud,  m  the  nossession  of  Lord  Charles 
Pelham  Clinton.  Two  fine  half-lengths  by  Stuart  are 
in  the  National  Gftllorj^— his  preoeptor  Beniamin  West 
and  the  engraver  Woolett  Stuart  married  in  London 
and  remuned  there,  with  the  exception  d  a  short  visit 
to  Dublin  in  1788,  until  1792,  when  he  retmned  to 
America.  Eariy  in  1795  Stuart  painted  his  first  head 
of  Washington.  This  t>ortrait  ^hibits  the  right  nde 
of  the  &ce,  and,  although  the  least  familiar,  is  un- 
doubtedly the  truest  of  the  three  porbraits  of  Washing- 
ton fVom  his  hand.   The  seoona  was  a  fiill-length  frar 


the  marquis  of  Lansdowne,  and  the  third  a  vignette 
head  now  belonnng  to  the  Athenesum  in  Boston,  U.  S. 
These  last  two  show  the  left  side  of  the  &ce.  and,  al- 
though they  are  the  readily  recognized  Stuart's 
Waiuiiogton,"  are  unsatisfactory  as  portraits  and  in- 
ferior as  wons  of  art  There  are  uxty-one  replicas  of 
then  three  {uotnres,  and  they  have  beoi  engraved 
more  than  two  hundred  limes,  la  the  catalogue  of 
Stuart's  works  are  recorded  seven  hundred  and  fifty- 
four  portnuts.  StuartremainedinPhiladelphia,  where 
he  painted  many  of  the  prominent  men  of  tiie  country, 
until  1803,  when  he  removed  to  Washington:  two 
yean  later  he  went  to  Boston,  where  he  died  Jiuy  27, 
1828. 

Btuftrt'B  pictnm  have  been  little  iqjnred  by  time,  which 
is  doabtieM  owing  to  his  UBe  of  pare  colon  and  to  his 
manner  of  employing  them.  His  practice  was  to  lay  all 
the  tintB  in  their  pla^  separately  and  distinctly  aloDgside 
of  each  other  before  any  blending  was  used,  and  then  they 
were  anited  by  means  of  a  large  soft  brash  and  without 
cormpting  their  freshness.  It  Is  this  method  that  gives 
the  flrmnees  and  solidity  to  his  flesh  work.  A  marked 
feature  of  Stoart's  work  U  the  total  abeenoe  of  all  lines,  his 
work  being  painted  in  with  the  bnuh  fTom  the  banning. 
It  is  this  process  that  gives  to  his  modelling  its  streagtib 
and  rotundity.  Btaart  was  pre-eminent  as  a  oolorist  and 
his  place,  Jnaged  by  the  highest  canons  in  art,  is  onqaes- 
tionably  among  the  few  recognized  masters  of  portraiture. 

STUART,  John  M'Douall  (1818-1866),  a  South- 
Anstaratian  explorer,  was  bora  in  En^and  in  1818  and 
arrived  in  the  colony  about  1839.  He  accompanied 
Captain  Sturt's  1844-45  expedition  as  draughtsman, 
and  between  1858  and  1862  he  made  six  expeditions 
into  the  interior,  the  last  of  which  brought  him  oa 
July  24  to  the  shores  of  the  Indian  OoMn  at  Port 
Darwin,  the  first  to  have  crossed  the  island  continent 
from  south  tp  north.  It  was  this  tnnscontinental  ex- 
pedition which  led  to  the  territorial  rights,  and,  in 
defianoe  of  ^eograpfaioal  poution,  the  name  of  South 
AnsUiaUa  hea^  extended  over  so  mnoh  of  centnd  and 
north  Australia.  Stoart  was  xewaided  with  £8000 
[914,680jj  and  a  grant  of  1000  square  miles  of  grazinjg 
ooontij  in  the  interior  rent  free  for  seven  years.  Hia 
name  is  perpetuated  by  Central  Mount  Stuart.  He 
died  in  Engfand,  June  5,  1866. 

STUHLWEISSENBURG  (Hung.  SxSke»-Feh^r; 
lAt  Alba  Reffia),  the  capital  of  the  county  of  Feh6r, 
and  in  former  times  also  of  Hungary,  is  situated  in' 
4r  11'  N.  lat  and  18"  25'  E.  long.,  in  a  fertUe  j)lain. 
It  is  the  see  of  one  of  the  oldest  bishopries  in  the 
country,  and  has  a  number  of  relipons  charities,  con- 
vents, and  nunneries,  a  seminaijr,  a  gymnasium,  and 
a  real  school  It  was  the  coronation  and  burial  place 
of  the  Hungarian  kings  from  the  10th  to  the  16th  cen- 
tury, but  has  sunk  into  comparative  insigniftamo&  A 
f^w  years  ago  some  ver^  remaikalde  exoavations  were 
made  here.  The  town  is  now  chiefly  agriooUural ;  its 
fairs,  espetnally  for  horses,  arc  famous.  Thepopola- 
tionJ1885)  numbers  27,000. 

STUBGEON.  Sturgeons  (^c^>en«er)  are  a  aman 
group  of  fishes,  of  which  some  twenty  different  species 
are  known,  from  European^  Asiatic,  and  North  Ameri- 
canrivers.  The  distinguishing  characters  of  this grou^ 
as  well  as  its  position  in  the  STstem,  have  been  sum- 
(nently  indicated  in  the  article  lOHmroLoaT  (vol.  xii. 
p.  725).  Thev  pass  a  sreat  part  of  the  year  in  the  sea, 
but  periodically  ascend  large  rivers,  some  in  spring  to 
deposit  their  spawn,  otherslater  in  the  season  for  some 
purpose  unknown ;  only  a  few  of  the  species  are  ex* 
dnsively  confined  to  fiesh  water.  None  oocur  in  ths 
troznos  or  in  the  soathern  hemiaphoe. 

Sturgeons  are  found  in  the  greatest  abundance  in 
the  rivers  of  southern  Ruseia,  more  than  ten  thousand 
fish  being  sometimes  caoght  at  a  single  fishing-statioa 
in  the  fortnight  during  which  the  ui>-8tream  migration 
lasts.  They  occur  in  less  abundance  in  the  fresh  waters 
of  North  Ajnerica,  where  their  capture  is  not  confined 
to  the  rivers,  the  mtgority  being  canght  in  shallow 
portions  of  the  shores  of  the  great  lakes.   In  Bneua 
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the  fiBheries  are  of  immense  value ;  yet  but  little  is 
Ldowq  of  the  sturgeoa's  habita,  life,  nod  eariy  stages 
of  dovelopment  or  growth.  £any  in  summer  the  &ih 
migrate  into  the  riveiB  or  towards  the  shores  of  fresh- 
water lakes  in  large  sboak  for  breeding  porpoaes.  ^e 
ova  are  Terr  small,  and  so  numerons  that  one  femak 
has  been  cueoUted  to  produce  about  three  millions  in 
one  season.  The  ova  of  some  species  have  been  ob- 
served to  hatch  within  a  very  few  da^  afler  exclusion. 
Probably  the  growth  of  the  young  is  veiy  rapid,  but 
we  have  no  knowledge  as  to  the  length  of  time  for 
which  the  fry  remain  in  fresh  water  before  their  first 
migration  to  the  sea.  AiW  they  have  attained 
maturity  their  growth  appears  to  be  much  slower,  al- 
though oontinmag  for  many  years.  Frederick  the 
Great  attempted  to  introduoe  the  sterlet  into  Prussia, 
and  placed  a  numbw  of  this  fish  in  the  Ghirland  Lake 
inPomerania  about  1780;  some  of  these  were  found 
to  be  still  alive  in  1866,  and  therefore  had  reached  an 
age  of  neariv  ninetf^yean. .  Prof.  Von  Baer  also  states, 
as  the  result  of  direct  observations  made  in  Russia, 
that  the  hausen  {AcipenMer  Auso)  attains  to  an  age  of 
from  200  to  300  years.  Sturgeons  ranging  from  8  to 
11  feet  in  length  are  by  no  means  soaroe,  and  some 
spetues  grow  to  a  much  larger  size. 

Sturgeons  are  ground-feeders.  With  their  project- 
ing wedge-shaped  snout  they  stir  up  the  soft^bottom, 
and  by  means  of  their  sensitive  barbels  detect  shells, 
crustaceans,  and  small  fishes,  ou  which  they  feed. 
Destitute  of  teeth,  they  are  unable  to  seize  larger 
prey. 

In  countries  like  England,  where  few  sturgeons  are 
caught,  the  fish  is  consumed  fVesh,  the  fl^  bong 
firmer  than  that  of  ordinary  fishes,  well-fiavore^ 


bdong  to  this  speeieB;  it  aomea  tht  Atlutie  and  i>  Ml 
rare  on  the  ooastB  of  North  America.   It  reacha  a  lam 

size  (a  length  of  12  feet),  but  is  alwaya  oaaght  singly  or  lo 
pairs,  so  that  it  cannot  be  regarded  as  s  fish  of  oommerdal 
Importanoe.  The  form  of  its  snoot  varies  with  age  {u  in 
the  other  apedea),  being  mnch  more  blant  and  abbreviated 
in  old  than  in  young  examples.  There  are  11-13  hoaj 
shields  altmg  the  baok  and  29-31  along  the  aide  of  the 
body. 

[it)AtipmMr  ffuldetutadiii  is  one  of  the  most  valoable  apedn 
of  the  rivers  of  Basaia,  where  it  is  known  under  the  nans 
"  Oss^tr  " ;  it  is  said  to  inhabit  the  Siberian  riven  alao,  and 
to  range  eastwards  ss  far  as  Lake  Baikal.  It  attains  to  the 
same  large  size  as  the  common  sturgeon,  and  is  so  abnndaot 
in  the  rivers  of  the  Black  and  Caspian  Seas  Uiat  more  thaa 
one-fourth  of  the  caviare  and  isinglasa  manoihctared  ]i 
Bussia  is  derived  from  this  species. 

(3)  Aeiptnaar  MUOattu,  the  "Seumga"  of  the  Bturiaaa, 
occun  likewise  in  great  abandance  in  the  rivers  of  Uie 
BUck  Sea  and  of  the  Sea  of  Azoff.  It  has  a  remarkably 
long  and  pointed  snout,  like  the  sterlet,  but  simple  barbels 
without  mngee.  Hiongh  growing  only  to  about  half  the 
size  of  the  preceding  speoiee,  it  la  of  no  less  value,  its  flesh 
being  more  highly  esteemed,  and  Its  caviare  and  idn^ais 
fetching  a  higher  price.  In  1850  it  was  reported  that  mors 
than  a  million  of  this  sturgeon  are  caught  annually. 

(4)  The  sturgeon  of  the  great  lakes  of  Nor^  America, 
Acipauer  rvbiemdut,  with  which,  in  opinion  of  Ameri- 
(jsn  ichtbyologista,  the  sea-going  sturgeon  of  the  riveta  of 
eastern  North  America,  Adpeiuer  Maeuto—u,  is  identical,  has 
of  late  years  been  made  the  ohject  of  a  large  and  profitabie 
indust^  at  variona  places  on  lAkee  Hichl^ui  and  Erie:  the 
flesh  ia  smoked  after  being  cut  into  aMps  and  after  aaii^t 
pickling  in  brine ;  the  thin  portions  and  ofbl  are  boiled 
down  for  oil ;  nearly  all  the  caviare  ia  shipped  to  Eort^ 
One  firm  alone  osea  from  ten  to  eighteen  thousand  sturgeons 
a  year,  averaging  fifty  pounds  each.  The  sturgeons  of  the 
lues  are  nnwble  to  migrate  to  the  sea,  whilrt  those  htkm 
the  Falls  of  Niaguaare  great  wandsieia;  and  it  is  quits 


The  Sterlet. 


Uiongh  somewhat  oily.  The  sturgeon  is  included  as  a 
royal  fish  in  an-  Act  of  King  Edward  II.,  which  as- 
signs to  the  sovereign  all  wrecks  and  wh^es,  although 
it  probably  but  rarely  CTacea  the  royal  table  of  the 

S resent  period,  or  even  that  of  the  \ovd  mayor  of  Lon- 
OD,  who  can  claim  all  sturgeons  caught  in  uie  Thames 
above  London  Bridge.  Where  sturgeons  are  regularly 
oaogbt  in  large  quantities,  as  on  the  rivers  of  southern 
Russia  and  on  the  great  lakes  of  North  America,  th^ 
flefAi  is  dried,  smoked,  or  salted.  The  ovaries,  which 
are  of  large  size,  are  prepared  for  caviare ;  for  this  pur- 
pose they  are  beaten  with  switches,  and  then  pressed 
through  sieved,  leaving  the  membranous  and  fibrous 
tissues  in  the  sieve,  whilst  the  eggs  are  collected  in  a 
tub.  The  quantity  of  salt  addea  to  them  before  they 
are  finally  packed  varies  with  the  season,  scarcely  any 
being  used  at  the  beginning  of  winter,  finally  one  of 
the  best  sorts  of  imnglaas  is  manu&otnred  from  the  air- 
bladder.  After  it  has  been  carefully  removed  from 
the  body,  it  is  washed  in  hot  water,  and  cut  open  in  its 
whole  length,  to  separate  the  inner  membrane,  which 
has  a  soft  oonsistency,  and  oontuns  70  per  cent  of 
glutin. 

The  twenty  species  of  sturgeons  {Aciperuer)  are 
nearly  equdly  divided  between  the  Old  and  New 
Worlds.    The  more  important  are  the  following : 

(1)  The  Common  Sturgeon  of  Europe  iAementer  ttitrio) 
ooonra  on  all  the  coaata  of  Europe,  but  is  abseat  in  the 
Black  Sea.   Almoat  all  the  British  specimens  at  sturgeon 


possible  that  a  apedmen  of  tiiis  species  sidd  to  have  been 
obtained  fhim  the  Firth  of  T^  was  really  captured  on  the 

coast  of  Scotland. 

(5)  A^p«n»er  hum,  the  *'  Hausen  "  of  Germany,  is  recog- 
nized by  the  absence  of  osseous  scutes  on  the  snout  and  by 
ita  flattened,  tape-like  barbels.  It  is  one  nf  the  largest  spe- 
cies, Teaching  uie  enormous  length  of  24  feet  and  a  weight 
of  aOOOponnds.  It  inhabits  the  Caspian  and  Black  Seas 
and  the  Sea  of  AzoS',  whence  in  former  years  large  shoals 
of  the  flah  entered  the  large  rivers  of  Bussia  and  the  Dan- 
ube. But  its  numben  have  been  much  thinned,  and  sped- 
mens  of  1200  pounds  in  weight  have  uow  become  scarte. 
Its  flesh,  caviare,  and  air-bladder  are  of  leas  value  than 
thoee  of  the  smaller  kinds. 

(6)  The  Sterlet  {Ac^auer  nihemu)  la  one  of  the  smaller 
species,  which  likewise  Inhabits  both  the  Black  and  Cas- 
pian Seas,  and  ascends  riven  to  a  greater  diatanoe  from  the 
sea  than  any  of  the  other  sturgeons ;  thus,  for  Instance,  it 
is  not  uncommon  in  the  Danube  at  Vienna,  but  specimens 
iiave  been  caught  aa  high  up  aa  Batislion  and  Ulm.  It  is 
more  abundant  in  the  rivers  of  Bussia,  where  it  is  held  in 
high  esteem  on  account  of  its  excellent  fleah,  contribatinc 
also  to  the  best  kinds  of  caviare  and  Isinglaea.  Aa  early  as 
last  century  attempts  were  made  to  introduce  thla  v&lnable 
flsb  into  Prussia  and  Sweden,  but  without  anoeeaa. 
sterlet  ia  distittgttiahed  from  the  other  European  neeiea  hy 
its  long  and  narrow  snout  and  fringed  barbels.  It  rarely 
exceeds  a  lenfsth  of  three  feet. 

Sturgeons  with  the  snout  prolonged  in  an  extraordinsij 
manner,  so  as  to  form  a  long  spade-like  or  conical  pro«« 
{Sptittilaria,  Polyoden,  Aspfeunu),  occur  In  tiie  UMmm 
and  the  great  rivers  of  China  and  Central  Aala.  Nona  w 
them  have  been  made  objects  of  trade,  but  apedal  lotareM 
lisattaohedtotiiemfromageogiaphicalaa  wellHpslMa- 
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tologioiJ  point  of  view,  ttie  two  genen  last  named  being  rep- 
resented as  far  back  u  the  Lias  by  an  allied  fossil  genns, 
(\or*droiteiu,  and  all  affording  a  striking  proof  of  the  close 
afflnity  of  the  North-American  and  Nor^- Asiatic  fiannas  of 
the  recent  period. 

STURM,  Jacquxs  Charles  FRAN901S  ( ]  803-1855), 
the  discoverer  of  the  algebraio  theorem  which  bears  hia 
name,  waa  bom  in  Genera  in  1803.  Onginally  tutor 
to  the  son  of  Madame  de  Stael,  he  subsequently  re- 
solved, in  ooixiunction  with  his  school-fellow  Colladon, 
to  try  hia  fortune  in  the  French  metropoIiB.  Sturm 
Boon  made  the  ao()uaintance  of  the  foremost  matliema- 
tioians  in  the  capital,  and  obta.ined  employment  on  the 
BuUeim  Univerid.  On  the  discovery  of  nis  important 
theorem  regarding;  the  deterraination  of  the  number 
of  real  roots  of  a  numerical  equation  which  are  included 
between  given  limits,  on  23d  May,  1829,  he  rapidly 
rose  to  fortune  and  public  honors.  He  was  chosen  a 
member  of  the  French  Academy  in  1836,  became 
"repetiteur"  in  1838,  and  in  1840  professor  in  the 
Polytechnic  School,  and  finally  succeeded  Poisson  in 
the  chair  of  mechanics  In  the  Faculty  of  Science  at 
Paris.  He  presented  numerous  memoirs  to  the  Acad- 
emy, of  which  his  admirers  have  said,  with  some  par- 
donable exaggeration,  that  ao  impartial  posterity  will 
place  them  by  the  aide  of  the  finest  memoirs  of  La- 
grange. Sturm  died  at  Paris  on  the  18th  December, 
1855. 

STURT,  Charles  (d.  1869),  adtatiaguished  South- 
Australian  explorer,  waa  bom  in  England,  and  at  an 
early  age  entered  the  army,  in  which  he  reached  the 
rank  of  captain.  Havins  landed  in  Australia  with  hia 
regiment  (the  39th),  he  became  interested  in  the  geo- 
graphical problems  which  at  that  time  were  exciting 
general  attention.  A  first  expedition  (1828)  led  to  the 
discovery  of  the  Darling  river ;  and  a  second,  from 
which  the  explorer  returned  almost  blind,  made  known 
the  existfiDoe  of  Lake  Aiexandrina.  For  some  time 
Captain  Sturt  was  surveyor-general  of  South  Australia, 
ana  he  afterwards  filled  the  post  of  colonial  secretaiy. 
The  first  session  of  the  South-Australian  legislature 
(1851)  voted  him  a  pension  of  £600  [$29161.  From 
his  third  journey  {1844-45),  in  which  terrible  hard- 
ships had  to  be  endured,  he  returned  quite  blind, 
and  he  never  altogether  recovered  his  sight. 
He  died  at  Cheltenham,  England,  June  16, 

1869;  

STUTTGART,  the  capital  of  Wiirtemburg, 
lies  in  the  small  valley  of  the  Neaenbach,  just 
above  its  confluence  with  the  Neckar,  near  tlie 


vine-dad  and  wooded  hills,  and  stands  at  a  height  of 
nearly  900  feet  above  the  sea.  The  town  is  intersected 
from  southwest  to  northeast  by  the  long  and  handsome 
KbnigB-Strasse,  dividing  it  into  an  upper  and  lower  half. 
In  aliits  mun  features  it  is  essentially  a  modern  town, 
and  few  of  its  prinapal  buildings  are  older  than  the 
present  century.  Many  of  its  modem  edifices  are,  how- 
ever, of  considerable  architectural  importance,  and  the 
recent  revival  of  the  Renaiasaace  style  is  perhaps  no- 
where better  illustrated  than  at  Stuttgart  The  lower 
or  south-eaatera  half  contains  both  the  small  group  of 
stKets  belonging  to  old  Stuttgart  and  also  the  most  im- 
portant part  of  the  new  town.  A  large  proportion  of 
the  moat  prominent  b'jildings  are  clustered  round  the 
spacious  Sohloss-Platz,  on  or  near  which  are  the  fol- 
lowing edifices :  the  new  palace,  an  imposing  structure 
of  the  18th  century,  finished  in  1806  ;  the  old  palace, 
a  building  of  the  16th  century,  with  a  picturesque  ar- 
oaded  court ;  the  Konigsbau,  a  huge  modem  build- 
ing, with  a  fine  colonnade,  containing  ball  and  concert 
rooms,  shops,  etc. ;  the  so-called  Akademie,  formerly 
(1775-94)  the  seat  of  the  Carls-Schule,  where  Schil- 
ler received  part  of  his  education,  and  now  occupied 
by  the  king's  private  library  and  by  guard-rooms ;  the 
new  courts  of  justice ;  the  palaces  of  the  crown  prince 
and  of  Prince  William  ;  the  Stiflskirche,  or  collegiate 
church,  a  fine  specimen  of  15th  century  Gothic;  the 
extensive  royal  stables ;  the  new  post-omce ;  the  the-^ 
atre,  and  the  central  railway  station,  one  of  the  hand- 
somest Btmotures  of  the  kind  in  German?.  In  the 
centre  of  the  Schloss-Platz  is  the  lofty  jubilee  column 
erected  in  memory  of  King  William  L ;  in  the  eeurt- 
yard  of  the  old  palace  is  a  bronze  equestrian  statue  of 
Count  Eberhard  with  the  Beard,  and  a^aoent  is  a  fine 
statue,  designed  by  Thorwaldsen,  of  Sohitler,  who  was 
a  native  of  Wiirtemberg.  Among  the  other  principal 
buildings  are  the  polytechnic  and  architectural  schools, 
the  Late  Gothic  Leonhardskirche  and  Spitalkirche, 
the  fine  modem  Gkithio  church  of  St.  John,  the  new 
Roman  Catholic  church,  the  neat  little  English  ohoroh, 
the  synagogue,  and  several  handsome  villas  and  man- 
sions, chieny  in  the  reanstutated  Renaissance  style. 
The  art  collections  of  Stuttgart  are  numerous  and 


1.  Palace. 

2.  Old  Palace. 

8.  Prlnsesien  Palais. 
4.  Collegiate  Church. 


Plan  of  Stuttgart. 

5.  Town-house. 

6.  Theatre. 

7.  Crown-Prince's 

F&laoe. 


8.  Hoepltal  Church, 

9.  Orphanage. 

lu.  Museum  of  Art 


EnTlrouE  ot  Stuttgart 


oBQtre  of  the  kingdom  and  about  115  miles  west-by- 
Dorth  of  Mnnicfa.   it  is  charmingly  situated  among 


valuable.  The  museum  of  art  oomprises  a  picture 
gallery,  an  almost  unique  collection  of  casts  of  Thor- 
waldsen'" wcrks,  and  a  cabinet  of  engravings.  The 


Digitized  by 


Google 


646 


STYIIAX-STYRIA. 


10^  lilvary  oontuns  »boat  350,000  printed  volumea/ 
inoladiog  what  ia  eaid  to  be  Uw  largest  ooUectioa  of 
BiWea  in  the  world,  and  abo  4000  HSS.,  many  of 
great  imrity.  To  theae  may  be  added  the  indoBtriat 
fflOBeam,  the  cabiaet  of  coins,  the  moseani  of  natural 
history,  the  fine  colleotion  of  m^olica  in  the  new  pal- 
aoe,  and  t^e  mnaeuui  vf  antiquities.  The  city  also 
contaioB  nomeroua  excellent  educaUonal  establiah- 
ments,  though  the  state  univerBity  is  not  here  but  at 
TlibtDgea,  and  its  oonserratorium  of  music  has  long 
been  renowned.  Stuttgart  is  the  centre  of  the  pub- 
liflhing  trade  of  South  Germanyj  ^d  has  a  busy 
industry  in  everything  conneoted  with  the  produotion 
o£  books.  Ia  varioos  other  industrial  departments  it 
also  takes  a  high  place,  its  manufactures  including 
machinery}  textUe  labrioa,  pianos,  and  other  musical 
instrumeots,  arUflta'  colon,  ohoniods,  sugar,  and 
chocolate.  Its  trade  is  oonsideraUe.  The  population 
of  Stuttgart  in  1885  was  ]25f510,  showing  an  increase 
of  7  per  cent  since  1880.  fW-fifths  of  these  aie 
Protestants.  The  town  proper  contains  about  1 10,000 
inhabitants,  while  the  above  total  is  made  up  by  add- 
ing the  populations  of  the  suburban  villages  of  Berg, 
Ghudenben;,  and  Hefalach.  Stuttgart  is  the  head- 
quarters of  the  I3th  corps  of  the  Qermanarm^,  andcon- 
^ns  a  comparatively  large  mrrison,  for  which  aooom- 
modation  is  provided  in  three  extensive  buracks 
within  the  town  and  on  the  outskirts. 

To  the  northeast  of  the  new  palace  lies  the  beautiful 
palaoe  pa^,  embellished  with  statuaiy  and  artificial 
sheets  of  water*  and  extending  nearly  all  the  way  to 
Cannstatt,  a  distance  of  over  two  milo.  Gannstatt.  a 
town  with  (1880)  16,205  inhabitants,  is  not  ofBciaUy 
incorporated  with  Stuttgart,  but  may  be  looked  on  as 
jmwtically  forming  part  of  it.  Its  beantiflil  situation 
on  the  Neokar,  its  tepid  saline  and  chalybeate  spring 
and  its  educational  adrantages  attract  numerous  tis- 
kors.  In  the  environs  of  Stuttxart  and  Gannstatt  lie 
Rosenstein,  the  Solitude,  Hohennam,'  the  WUhelma, 
and  other  royal  ohateans. 

Stattmrt  seems  to  have  originated  la  a  stad  ("Btaten 
Oarten  ")  of  the  early  coants  of  Wartemberg,  and  the  first 
mention  of  it  occurs  ia  a  docameat  of  1229.  Its  importanoe 
is  of  compaistively  modern  grow^,  and  in  early  Wurtem- 
berg  hiatorr  we  find  it  overshadowed  by  Osnnstatt,  the  cen- 
tral situation  of  which,  on  the  Neokar,  seemed  to  mark  it 
oat  u  the  natural  capital  of  the  conatry.  After  the  destmc- 
tion  of  the  csstle  of  Wnrtemhei^  Cotint  Eberbard,  however, 
transferred  his  residence  to  Stnttgart  (1^),  and  in  1482 
it  became  the  reoognUed  capital  of  all  the  Wartemberg 
territories.  Even  as  capital  its  growth  was  slow,  and  it 
et^oTB  little  prominence  in  history.  At  the  beginning  of 
the  present  century  it  did  not  contain  20^000  inhabitants, 
and  its  real  advance  begins  with  the  reign  ot  King  William 
I.  (1816-1864),  who  exerted  himself  in  every  wi^to  im- 
prove and  beautify  his  capital.  In  1848  Stattewrt  was  the 
niace  of  meeting  of  the  so-called  "Bnmp  nrliament" 
(Bnm^;parhunent).  Among  its  eminent  natives  are  Hegel 
<b.  1770),  the  philosopher,  and  HanlT  (b.  ISOS),  the  poet  and 
Bfeory-teller. 

STYRAX  SeeSroBAX. 

STYRIA  (Germ.  Steiermark  or  Steyermark),  a 
doohy  and  crownland  in  the  Cis-Leithan  part  of  the 
Austrian  empire^  is  bounded  on  the  north  by  Upper 
and  Lower  Austria,  on  the  E.  1:^  Hungary,  on  the  S. 
by  Croatia  and  Gamiola,  and  on  the  W.  by  Carinthia 
and  Sakburp.  Its  area  is  8630  square  miles.  Almost 
the  entire  district  ts  mountainous,  being  occupied  by 
various  chains  and  ramifications  of  the  eastern  Alps ; 
and  though  Northern  (or  Upper)  and  Southern  (or 
Jjower)  Styria  are  distinguished,  the  Utter  is  low  only 
in  a  relative  sense.  The  North  Limestone  Alps  touen 
Styria  to  the  north  of  the  Enns,  beginning  with  the 
huge  Dachstein  (9830  feet),  which  rises  on  the  north- 
west border  of  the  duchy.  To  the  south  of  the  Eons 
the  central  chain  of  the  Alps  traverses  Styria  from 
southwest  to  northeast  in  two  huge  ranges,  separated 

'  [For  rtaUsUci  of  tbU  IQnarr  see  ToL  zlv  p.  5U.— Ah.  Ed.] 


by  the  valleys  of  the  Mar  uid  the  Hiin,  and  con- 
▼eniently  grouped  wider  tiie  name  of  Styrian  Alps, 
The  more  nortoeriy  of  these  two  branches,  fbrming  a 
prolongation  of  the  Tauem  ridge,  is  the  loftier,  ind 
culmtDates  in  the  HochgoUing  (9392  feet),  the  highest 
summit  in  Styria.  The  lower  branch  to  the  south  is 
broken  by  the  valley  of  the  Mur,  which  turns  abmptly 
to  the  right  at  its  confluence  with  the  MiiTs,  and  uill 
farther  to  the  northeast  is  crossed  by  the  S«nmering 
Pass.  To  the  south  of  the  Ihave  tne  duchy  is  tra- 
versed by  the  Karawankeo  Mountains  (high^t  peak, 
the  Ston,  7346  feet),  forming  a  continuation  or  the 
Gamic  Alps.  The  moaatains  decrease  in  h^ht  irom 
west  to  east,  and  the  southeast  part  of  Stsrria  may  be 
described  as  hilly  rather  than  mountainous.  There  ia 
nowhere  level  ^und  enough  to  form  a  plun  in  the 
proper  acceptation  of  the  torn,  but  some  of  valleTs 
contain  a  good  deal  of  fertue  land.  The  rivers  of 
Styria  all  drain  into  the  Danube:  the  Save  and  the 
Tiiiun  are  the  most  important  of  those  not  already 
mentioned.  There  are  numerous  small  mountain  lakes. 
The  climato,  of  course,  varies  with  the  confi^ration 
of  the  surface,  and  there  is  a  mean  annual  difierenos 
of  about  7°  Fahr.  between  the  temperature  of  the 
northwest  and  the  southeast. 

In  spite  of  the  Irrognlar  natare  of  the  sarfhce,  bat  little 
of  the  soil  can  bo  called  anprodnctive.  Aboat  21.40  per 
cent,  is  andcT tillage,  1S;75  in meadow.and  16.75111  paatUfiT 
while  nearly  a  half  ef  the  totd  area  is  covered  with  fine 
forests.  The  chief  crops  are  oats,  maize,  rye,  wheat,  bnch- 
wheat,  potatoes,  and  flax.  Wiae  is  produced  In  the  valleys 
of  Lower  Styria,  where  large  quantities  of  cheetnnts  are 
also  grown.  In  the  moantalns  dair7-&rming  bsanccssftilly 
earned  on  In  the  Alpine  fssfaion,  and  good  honee  are  reared 
in  the  Talle7  of  the  Enna.  Sheep  are  oomnaiatively  few, 
but  there  are  large  nambws  of  goats  and  swine,  while 
pooltry-rearing  and  bee-keeping  are  very  general  in  the 
Blavonio  districts  to  the  ^onth.  Some  ^irly  ancccssfal 
attempts  have  also  been  made  to  breed  sUkwomis.  Treat 
and  other  fish  are  abnadaot  in  the  riveis  and  mountaia 
lakes,  and  chamois  are  hanted  anmag  the  higher  Alps. 

The  great  wealth  of  Styria,  however,  lies  nndergronnd. 
Its  extensive  and  important  iron  mines  yield  nearlr  one- 
third  of  the  iron  ore  raised  la  the  Austrian  empire,  and  iU 
other  mineral  resources  ladude  browo  coal,  pit-ooal,  copper, 
zinc,  lead,  graphite,  a  little  gold  and  silver,  nickel,  ilnm, 
cobalt,  salt,  dyer's  earth,  potter's  clay,  marble,  and  good 
mill  and  ballding  stones.  The  best  known  of  its  numeroos 
mineral  springs  are  the  thermal  springs  of  Tnffer,  the 
alkaline  springs  of  Bohitacb,  and  the  brine  springs  of 
AoBsee. 

The  chief  industry  of  Styria  is  determined  bj  its  mineral 
richness,  and  iron-foasdriea,  macbine-ehops,  and  manofac- 
tures  of  varioos  kinds  of  iron  and  steel  goods  are  very 
nnmerons.  A  fecial  branch  is  the  making  of  scythee  and 
sickles,  which  are  sent  oat  of  the  country  in  large  qaanti* 
ties.  Among  Its  other  indnstrial  products  are  glass,  paper, 
cement,  oil  and  perfumery,  shoes,  cotton  goods,  chemicals, 
and  gunpowder.  Linen-weaving  is  prosecated  as  a  house- 
hold indnstry.  An  active  trade  is  carried  on  in  the  above- 
named  maaa&ctnres,  and  in  brown  coal,  cattle,  wiae,  wd 
fhiit.  In  addition  to  three  navigable  rivers  (Drav^  Save^ 
Mar),  the  teffle  of  the  dudhy  is  fitdUtated  by  000  milea  of 
railway. 

The  popalatton  of  Styria  in  ISSOwas  ],S13,fi07,  equivalent 
to  140  per  square  mile,  a  proportion  which,  while  not  high 
ia  itself,  is  considerably  above  the  rate  in  the  other  moon- 
talnouB  regions  of  the  empire.   Nearly  the  whole  of  theae 

firofeas  the  Soman  Catholic  laith,  the  Protestants  nnmber- 
ng  only  8000  and  the  Jem  about  1000.  Two-thirds  of  the 
inhabit«ntB  are  Gtorman ;  the  remainder,  chiefly  found  ia 
the  south  parts  of  the  duchy,  ia  the  valleys  of  the  Draw 
and  Save,  are  Slavs  (Sloveoee).  About  65  per  cent,  are  anp- 
ported  by  agricaltaral  pursuits,  iaclnding  forestry.  Hie 
education  <tf  the  orownumd  centres  la  the  nnivem^  af 
Gratz,  which  is  attended  Inr  about  1200  students.  The  cap- 
ital and  seat  of  the  adminfatration  Is  Giatt  (100,000  inbab. 
itants],  which  Is  also  the  beadqnarters  of  the  third  corp4 
of  the  Austrian  army ;  the  only  other  town  of  any  siae  is 
Itfarhniv  {17,600).  The  provincial  estates  consist  of  63 
members,  inclnding  the  two  Soman  Chtholle  bishops,  the 
rector  of  the  anlrersity,  12  representatives  of  the  laiKe  laod- 
owners,  Z3  of  the  peasants,  19  of  the  towns,  and  6  of  the 
chmnben  of  commerce.  Styria  sends  23  members  to  the 
inqierlal  parliament, 
lu  the  Soman  period  S^ria,  whUk  evra  thas  sariy  wis 
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ftmad  for  iti  lion  and  itoal,  mi  Inhkblted  br  the  Celtic 
Tftarisci,  and  divided  gec^nphicaliybetweeB  norionm  and 
Fannonia.  SobMqaeatly  it  wm  mooeniTely  oocnpied  or 
traTened  by  Visigoths,  Hons,  Ostrogotlu,  Longobardi, 
Franks,  and  Avars.  Towards  the  end  of  tite  6th  centorf 
-the  last  named  began  to  giTe  way  to  the  Slavs  ( Vinds),  who 
ultimately  made  themselves  masten  of  the  entire  district, 
fltyria  was  tneladed  in  the  conquests  of  CharlemagDe,  and 
was  henoefortii  comprised  in  the  Qenuan  marks  erected 
against  the  Avar  and  the  Slav.  At  first  the  Identity  of 
^^rrla  is  lost  in  Uie  gnat  daohy  of  Carinthia,  correa ponding 
more  or  lees  eloa^  to  tiie  CTpper  Oarinthian  mark.  This 
'dnchy,  however,  afterwards  fell  to  pierce,  and  a  distinct 
nark  of  Styrta  was  reoogaized,  taking  its  name  from  the 
margrave  Ottocar  of  Stder  (1056).  A  centaiy  or  so  later  it 
was  created  a  dachy.  In  1192  the  daohy  of  Styria  came 
by  inheritADce  to  the  hoase  of  Aostris,  and  from  that  time 
it  shared  the  fortanee  of  Upper  and  Lower  Aostria,  pessing 
like,  them  to  the  Hapsbargs  in  1282.  The  Protestant  Befor- 
matioa  met  an  early  and  general  welcome  In  Styria,  bat  the 
dakes  took  the  most  stringent  measnres  to  stamp  it  oat, 
•offering  their  sabjecta  recantation  or  expatriation  as  the 
only  alteniatives.  At  least  30,000  Protestanta  preferred 
•exile,  and  it  wm  not  till  about  100  years  ago  that  religious 
liberty  was  recognized.  The  modem  history  of  Styria  has 
been  similar  to  Uiat  of  the  other  Aostrfaa  crownlands,  and 
4slls  for  no  special  remark. 

STYX,  a  river  whiofa  the  Greeks  fabled  to  flow  Id 
the  world  of  the  dead.  Homer  speaks  of  it  u  a  river 
of  Hades  by  which  the  {^ods  swore  their  most  solemn 
oaths,  and  he  couples  it  with  the  Ooovtus  imd  the 
Fyriphlurethoo,  the  river  of  wailing  ana  the  liver  of 
banung  fire.  Heuod  says  that  Styx  was  a  daoghter 
of  Oomn,-  ud  tfaat^  when  Zeus  sammoned  the  gods  to 
Olymima  to  help  him  to  fight  the  l^taas,  Styx  was  the 
first  to  come  and  her  duldren  wi^  her ;  henoe  as  a 
reward  Zeus  orduned  that  the  most  solemn  oath  of 
the  gods  should  be  by  her  and  that  her  children  (Emu- 
lation, Victory,  Power,  luid  Force)  should  always  live 
-with  him.  ut  another  passage  he  says  that  Styx 
(whom,  somewhat  contradictorily,  he  describes  as 
abhorred  by  the  immortal  gods)  dwells  far  off  from  the 
gods  in  a  Deaatsful  house  overarched  with  rocks  and 
supported  by  tall  silver  [>illarB,  which  may  be  meant  as 
a  description  of  a  stalactitie  caT&  Again  Hesiod  tells 
us  that  if  any  god,  after  pouring  a  libation  of  the 
water  of  Styx,  loiswore  himself,  ne  had  to  lie  in  a 
trance  for  a  year  without  speaking  or  breathini;,  and 
that  for  nine  yeus  afterwards  he  was  excluded  from 
the  sodetjr  of  the  gods.  In  historical  tames  the  Sl^ 
was  identified  witii  alof^  watrafkU  near  Nonaoris  to 
Arcadia.  Pausanias  describes  the  diff  over  which  the 
water  falls  as  the  highest  he  had  ever  seen,  and  indeed 
the  fall  is  the  bighest  in  Qreece.  The  scenery  is  wild 
and  desolate.  The  water  draoenda  in  two  slender  oas- 
oades,  which,  afler  winding  among  the  rocks,  unite 
and  nil  into  the  river  Akrata  (the  ancient  Crathis). 
The  anciente  regarded  the  water  as  poisonous,  and 
thought  that  it  possessed  the  power  of  breaking  or 
diasoTvtng  vessels  of  every  matenal,  with  the  exception 
of  the  hoof  of  a  horse  or  ass,  or  (according  to  others) 
of  horn.  The  Arcadians  used  to  swear  b^  it  on  im- 
portant oocaaons.  The  people  in  the  neighborhood 
still  hold  that  the  water  is  unwholesome,  ana  that  no 
vessel  win  hoM  it.  They  oaU  it  the  Black  Water  or 
the  Terrible  Water. 

Cbiuidering  the  promiDenoe  given  by  the  andenta  to  an 
oath  by  the  water  of  Btyx,  and  .comparing  the  eflbet  sap- 
posed  to  follow  firom  breaking  that  oatb  with  the  destructive 
power  BOpposed  to  be  poBMSBed  by  the  water,  we  are  tempted 
to  coqjectnre  that  dntiking  the  water  was  originally  a  Dec- 
tmmry  partof  the  oath,— uat  in  fitet  in  the  stories  of  the 
Styx,  we  have  traditions  of  an  ancient  poison  ordeal  such  as 
is  commonly  employed  amongst  barbarous  peoples  as  a 
means  of  eliciting  the  truth  (see  Obdbai.). 

SeeLeake,  3taMl*fetteiA)na,lli.p.Uen.;  M.  Q.  Clarfce,  i>l^ 
■opowmm,  p.  802 jg.;  Corttui,  JwBpoiiiisw^  i.  19B  iq.;  Words- 
worth, Oretee,  p.  8H. 

SUAKIN,  or  Suwakih,  more  correctly  SawXkin, 
the  chief  port  of  the  Sondau  on  the  Red  Sea  and  the 
«tarting-pfaoe  of  caravans  for  Kassala  and  Berber, 
occupies  a  small  island,  plaoed  in  a  deep  bay  in  19°  5' 


N.  lat.  Theoustom-hoose  and  Egyptian  Government 
offices  present  a  good  front^  to  uie  sea,  and  the  prin- 
cipal houses  are  stately  white  structures,  three  stories 
high,  not  unlike  those  of  Jiddah.  With  these,  how* 
ever,  are  intermingled  shapeless  huts,  each  with  it« 
courtyard  walled  in  with  mats.  There  are  also  the 
usual  Greek  drinking-shops,  ^fith  their  dirty  loungers 
in  00 ate  and  fez-caps,  and  a  short  street  of  coffee-houses 
and  shops.  The  mosques  are  not  remarkable.  Passing 
through  the  bazaar  and  turning  to  the  right  past  the 
tomb  of  Sheikh  'Alf,  one  oomes  to  an  often  space  at 
the  head  of  the  recent  causeway  which  unites  the  isl- 
and to  the  mainland  town  of  Al-Kaff  (Al-Keif).  The 
main  street  of  AI-Kaff  is  (or  was  before  the  recent 
war)  the  busy  centre  of  life  and  movement,  while  the 
tdde  streets  are  occupied  by  smiths,  forging  lanceheads 
and  knives :  leather  woricera.  who  drive  a  inisk  trade 
in  Uie  amnletB — passages  of  the  Koran  sewn  up  in 
leather  cases — which  the  natives  wear  on  their  arms  or 
round  their  necks ;  and  hairdressers,  greasing  and 
powdering  with  the  dust  of  a  red  wood  the  bushy  locks 
of  the  Hadendoa  dandies.  Beyond  the  town  is  a 
suburb  of  straw  huts  with  their  simple  furniture  of  a 
bedstead,  a  few  dishes,  and  a  rubbing  stone  for  the 
millet  which  with  milk  fonns  the  chief  food  of  the  na- 
tives. Here  too  are  the  booths  of  the  silversmiths, 
who  make  bracelets,  anklets,  ear  and  nose  rings,  for 
the  women.  The  Hadendoa,  a  tall  stalwart  race,  pic- 
turesquely draped  in  huge  wrappers,  to  which  the 
women  add  a  petticoat,  are  most  numerous  on  the 
mainland.  The  population  of  the  idand  is  mixed,  with 
a  Urge  infiuion  oS  Arab  Mood.  The  export  trade  of 
Suakm  before  the  revolt  of  the  Soudan  yielded  a  cus- 
toms revenue  of  £60^000  [1291,600]  a  year,  the  chief 
artitdes  bendes  the  ivoiy,  which  was  a  Government 
monopoly,  being  gum,  cotton,  sesame,  senna,  and  hides. 
The  total  yearly  trade  was  estimated  at  a  million  ster- 
ling. 

The  environs  of  Snakin,  though  not  so  aboolntely  desert 
as  the  opposite  Arabian  coast,  are  lees  wooded  than  some 
points  (e.g..  Sheikh  Barghlit)  which  lie  as  coavenieDtl.v  for 
the  inland  trade.  The  island  is  without  waterand  the  har- 
bor f ndifibrent ;  yet  the  settlement  is  andent.  Here  as  at 
UaSBOwah  traders  were  presumably  attnuited  by  the  advan- 
tages of  an  island  site  which  protected  them  from  the  nomads. 
The  ooantry  inland  from  all  this  coast  belonged  in  the 
Middle  Ages  to  the  BQ)a  (B^ah),  a  rude  pastoral  race  who 
aroear  to  be  Identical  with  the  Blenunyes  of  elassioal  writets 
and  of  whom  Hadendoa,  Blshfaln,  and  Abibdah  are  the 
modem  representatives.  The  trading  places  seem  to  have 
been  always  in  tiie  bands  of  forelgnen  sinoe  Ptolemais 
Theron  was  established  bv  Ptolemy  Philadelpbtis  for  inter- 
conrse  with  the  elephant  amteia.  After  Islam  many  Azdba 
settled  on  the  ooast  and  mixed  with  the  heathen  Bq|^  whose 
rule  of  kinship  and  soccesBion  in  the  female  tine  helped  to 
give  the  children  of  mixed  marriages  a  leading  position 
(Makrizi.  KkUat,  U  194  «9„  translated  in  Burckhardt'a 
iyaeab«aAtiMa,A|iip.UI.).  Thus  In  1830  Ibn  Batflta  fnund 
a  son  of  the  emir  of  iCeoca  reigning  in  Soakinover  the  Boja, 
who  were  his  mother's  kin,  Makrizi  says  that  the  chief 
inhabitants  were  nominal  Moslems  and  were  called  Hadtfrih. 
The  emir  of  the  Hadirib  was  still  sovereign  of  the  mainland 
at  the  time  of  BarokhaidVs  visit  (1814),  though  the  island 
lud  an  ags  appointed  by  the  Turkish  pairtia  of  Jiddah.  The 
^aoe  was  settled  by  the  Turks  under  Sellm  the  Qreat,  bat 
Tnrkbdt  (or  Egyptian)  control  over  the  mainland  was  not 
effeotivetiIltheEgyptianconqne«toftheSoudan.  Till  the 
suppression  of  the  usve  trade,  Soakin  was  an  important 
slave  port ;  of  late  years  slavee  have  l>een  secretly  ran  across 
the  Bed  Sea  ttom  leas  fkeqoented  points  on  the  coast.  But 
legitimate  commerce  was  rapidly  growing  before  the  riivolt 
(riTtheSoudan,  and  the  port  was  visited  by  English,  Egyptian, 
and  Italian  steamers. 

SUARDI,  Bartolohheo,  usually  known  as  Bba- 
UANTINO  ftom  his  master  Bramante,  was  a  distin- 

Siished  painter  and  architect  of  the  Milanese  school, 
e  was  specially  famed  for  his  knowledge  of  perepec- 
tive,  and  Lomazzo  {Tratt  d.  JPUt.^  iii.  1)  praises  Kim 
highly  for  the  deceptive  realism  of  his  punting.  The 
dates  of  his  birth  and  death  are  unknown,  but  he  was 
probably  quite  young  when,  about  1495,  he  visited 
Rome  in  company  with  his  master  Bramante ;  there  hs 
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IB  said  to  have  been  employed  as  a  punter  the  t>ope, 
and  he  erideatly  spent  much  time  in  studying  the  re- 
muns  of  claasii^  DuUdings  in  Rome.  A  number  of 
measured  drawings  by  hts  hand  are  still  preserved  in 
Uie  Brera  library  at  Milan.  Yasari  mentions  that  he 
had  seen  a  book  of  drawinra  by  Bramantino  of  the 
eariy  Lombardio  eburoheB  or  Northern  ItalYt  auoh  as 
S.  Ambtrogio  at  Milan  and  S.  Fietto  in  Giel  d'Oro  at 
^via, — a  remarkable  thing  at  a  time  when  these  ooUe 
abnictures  were  usually  despised  as  being  barbarous  in 
style.  The  greater  part  or  BramanUno's  frescos  are 
now  lost,  partly  because  he  was  speoallv  employed  to 
paint  the  external  facades  of  honses  ana  public  boild- 
m^,  such  as  the  mint  at  Milan.  One,  however,  still 
exists  over  the  doorwav  of  8.  Sepolero,  a  highly  fore- 
shortened figure  of  Christ,  with  the  Madonna  and 
Saipts.  He  also  punted  some  angels  which  still  exist 
in  the  oharch  of  S.  Euator^o,  also  in  Milan.  In  1513 
he  received  eighty  gold  crowns  [$89.55]  for  a  Vietk  and 
Sainto  painted  in  the  Baoristy  for  the  Obteroian  monks 
of  Chiaravalle,  near  Milan.  In  1525  he  was  appointed 
architect  and  punter  to  IVaDoesoo  IL  of  Muan,  and 
he  was  employed  as  military  engineer  to  reoonstnct 
the  walla  of  the  city,  which  was  then  tlweatened  by 
the  army  of  Charles  V.  The  church  of  S.  Satiro  in 
MilaJi  is  usually  attributed  to  Bramantino,  but  it  ap- 
pears to  have  been  munly  desinied  Brunante. 
Bramantino  died  between  1530  and  1536.  He  left  ui 
able  pupil  called  Agostino  di  Milano,  who  woriced 
chiefly  as  an  architect 

8UAREZ,  Franoisoo  (1548-1617),  Spanish  theolo- 
d:ian  and  philosopher,  was  bom  at  Granada  on  the  5th 
t3f  January,  1548.  After  completing  his  studies  at  the 
univeiwty  of  Salamanca,  he  entered  the  Society  of 
Jesus  in  1564.  'The  accounts  of  his  early  years  repre- 
Boit  him  as  backward  in  his  development,  and  it  was 
not  widiout  di£Soalt|f  diat  he  obtained  admianon  to  the 
order.  Under  the  Erection  of  Father  Bodrigues,  how- 
ever, he  tiirew  off  his  mental  slough  and  disoovered 
powers  of  mind  of  the  highest  order.  He  is  said  to 
have  habitually  devoted  seventeen  hoars  a  d^  to  study, 
and  wonders  are  reported  of  his  prodigioua  memory. 
He  was  soon  appointed  to  teaoh  philosophy  at  Segovia, 
and  he  afterwards  taught  theology  at  Yalladoiid,  at 
Alcala,  at  Salamanca,  and  at  Rome  successively.  After 
taking  his  doctorate  at  Evora,  he  was  named  by  Philip 
IL  pnncipal  professor  of  theolo^  in  the  university  of 
Coimbra.  Suucz  may  be  conndered  almost  the  last 
eminent  representative  of  scholasticism,  and  his  woi^ 
in  twenty-three  folio  volnmes  teeat,  after  the  scholastic 
Diethod  and  with  scholastic  comprehensiveness,  all  the 
main  suttjects  of  medissral  phuoBt^hy  and  neology. 
In  philosophical  doctrine  he  adhered  to  a  moderate 
Thomism.  Ontbequestionofuniversalsheendeavored 
to  steer  a  middle  course  between  the  pantheistically  in- 
clined realism  of  Duns  Sootus  and  the  extreme  nomi- 
nalism of  William  of  Occam.  The  only  veritable  and 
real  unity  in  the  world  of  existences  is  the  individual ; 
to  assert  that  the  universal  exists  separately  ex  parte 
m  would  be  to  reduce  individuals  to  mere  accidents  of 
one  indivisible  form.  Soarez  maintuns  that,  though 
the  humanity  of  Socrates  does  not  differ  ftt>m  that  of 
Plato,  yet  they  do  not  constitute  recdUer  one  and  the 
same  humanity  ;  there  are  as  many  "formid  unitiee" 
(in  this  case,  humanities)  as  there  are  individuals,  and 
Uiese  individuals  do  not  oonatitnte  a  faotaal^  but  only 
an  essential  or  ideal  unity  (**ita  nt  plura  indiyidua, 
qusa  dicnntnr  ease  ^nsdem  natons,  non  nnt  unum 
quid  vera  entitate  qoao  sit  in  rebos,  sed  solum  fun- 
dameotaliter  vel  per  intellectnm  ")•  ^e  formal 
unity,  however,  is  not  an  arbitrary  creation  of  the 
mind,  but  exists  "in  natura  rei  ante  omnem  opera- 
tipnem  intellectus."  In  thedogy,  Suarez  attached 
himself  to  the  doctrine  of  Molina,  the  celebrated  Jesuit 
professor  of  Evora.  Molina  tried  to  reooncile  the  doc- 
trine of  predestination  with  the  freedom  of  the  human 
will  by  saying  that  the  predestination  is  oonwquent 
npoQ  God  s  foreknowledge  of  the  frea  determination 


of  man's  will,  which  is  therefore  in  no  way  affected  I7 
the  &ct  of  such  predestination.  God  ^ves  to  all  men 
grace  sufficient  for  their  salvation,  but  some  co-operate 
Ireely  with  this  grace,  while  others  resist  it  Snares 
endeavored  to  reconcile  this  view  with  the  more  ortho- 
dox doctrines  of  the  efficacy  of  snuw  and  spedal  deo- 
tion,  maintaining  that,  thooish  aU  share  inan  abwrfatdy 
soffiaent  graoe,  there  is  granted  to  the  eleot  a  giaes 
which  is  so  adapted  to  theur  peculiar  dinporitions  and 
dxeomstanoes  that  they  infalbbly,  though  at  Uie  same 
time  quite  freely,  yield  themselves  to  its  influmoe. 
This  mediatizing  system  was  known  the  name  of 
"oongruism."  Suarez  is  probablv  more  importaiit, 
however,  as  a  philosophical  jurist  than  as  a  theolo^aa 
or  metaphyncstan.  In  his  extensive  work  Traetatiu, 
de  LeffUnts  ac  Deo  LegUlatore  (reprinted,  London, 
1679)  ne  is  to  some  extent  the  precursor  of  Grotins 
and  Fufendor£  Though  his  method  is  throughout 
scholastic,  he  covers  the  same  ground,  and  Grotius 
speaks  of  him  in  terms  of  hi^h  respect  The  funda- 
mental position  of  the  woric  is  that  all  le^^islative  as 
well  as  all  paternal  power  is  derived  ftom  God,  and 
that  the  authority  of  every  law  reacdves  itself  into 
His.  Snares  conclusively  refutes  the  patriarchal 
theory  of  govemment  and  the  divine  right  of  kings 
founded  upon  it,— doctrines  popular  at  that  time  m 
England  and  to  fome  extent  on  theContinent.  Adam, 
he  rema^  possessed  only  a  domestic  or  patriardial, 
not  a  pt^ttral  authority.  Power  b;ir  its  very  nature 
belongs  to  no  one  man  but  to  a  multitnde  of  men ;  and 
the  reason  is  obvious,  sinoe  all  men  are  bom  equal.  It 
has  been  pointed  out  that  this  accords  well  with  the 
Jesuit  poucy  of  depre<»ating  the  royal  while  exalting 
the  papal  prerogative.  But  Snares  is  much  more 
moderate  on  this  point  than  a  writer  like  Marian^ 
approximating  to  uu>  modem  view  of  the  rights  of 
ruler  and  ruled.  In  1618,  at  the  instintioB  of  Pope 
I^ul  v.,  Suarez  wrote  a  treatias  dedicated  to  the 
Christian  princes  of  Europe,  entiUed  D^endo  Catho- 
Ucce  Fidei  contra  Anglicance  Se^^e  Errorea.  This  was 
directed  against  the  oath  of  allegiance  which  Jamea  L 
exacted  from  his  sulyects.  James  caused  it  to  he 
burned  by  the  common  hangman,  and  forbade  its 
perusal  under  the  severest  penalties,  complaining 
Ntterly  at  the  same  time  to  Phuip  III.  that  he  shouH 
harbor  in  his  dominions  a  dedarea  enemy  of  the  throne 
and  majesty  of  kings.  In  France  extracts  from  the 
treatise  were  condemned  to  the  flames  by  the  parle- 
ment  of  Paris  on  similar  grounds.  Suarez  died  after 
a  few  days'  illness  on  25th  September,  1617.  at  Lisbon, 
whither  ne  had  gone  to  be  present  at  an  eoclesiascieal 
conference. 

The  collected  works  of  Soarei  have  been  printed  at  Kalns 
and  Lyons  (1630)  aud  at  Venice  (1740),  also  more  recentl? 
at  Bewui$on  (1656-62)  and  in  the  eollectloa  of  the  AbW 
Higne.  His  life  has  been  written  by  Deecbamps  (  ViU  Fr. 
Buareni,  PerpiipiaQ,  1671).  The  chief-  modem  aatboritiea 
are  K.  Wemer'a  Fratu  Suarat  u.  digSekotoMtUe  der  UbOm  Jmkt- 
k«wbrte  (lUtiBbon.  1861)  and  the  third  ydume  of  StScU'fe 
0«MMdU<  dn- i>MlM9U0  ite  JfitMaUm 

SIJBIACO,  a  town  of  Italy,  in  the  prorinoe  of 
Rome,  25  miles  east  ofl^yoli  and  42  from  the  capital, 
is  piotoresqaelr  ntuated  on  the  right  bank  or  tiie 
Teyeron&  It  has  inm-woAs  and  paper-millB,  and  m 
1881  the  population  of  Uie  town  was  6503  (onnmaiie, 
7017),  hating  deoreaaed  from  7452  in  1868. 

Subiaoo,  the  AtUofiMwa  of  t^e  Bomana,  was  00  called  frva 
its  position  under  the  artifioial  lakes  emutnietef  in  ood- 
nectiott  with  one  of  the  villas  of  the  emperor  Nero.  Id  all 
probabUity  tbwe  was  no  town  in  ancient  tlMes,  and  the 
modem  town  ttf  8abiaoo  appears  to  have  grown  up  sabae- 

?|aent  to  tlie  ertaUUhment  of  the  Benedlottae  monesteriea 
n  thia  n^g^borhood.  Of  theae  the  moat  remaikable  are 
Santa  Scolartica,<  which  was  built  by  the  abbot  Honoratoa, 
and  by  the  lltb  century  ranked  as  a  regular  prineipalitr : 
ud  Sacro  Speco,  whidi  has  glared  its  cnriooa  eloatttr  of 
buildtnga  round  the  oave  In  which  St  Benedict  himself 

1  For  the  Santa  BocdaitlGa  llbrair,  sse  Lnaaans,  voL  xtr. 
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Annd  m  uylom  fsoe  vol.  lil.  p.  481).  The  poiata  of  most 
Interwt  in  the  town,  which  atill  bean  od  the  whole  a 
elewlj  meduBval  impreos  are  associated  with  Pope  Plus 
VL  It  was  Piua  who  leBtored  and  extended  the  great 
cutis,  erected  in  1068  by  Abbot  John  V.,  and  long  nmd  as 
a  summer  residence  bj  the  popes ;  and  it  was  he  who  built 
the  eostly  ebateh  of  Banf  Andrea.  His  Tisit  to  the  town 
is  178B  li  eonunemorated  bj  a  triam^ial  Hch.  Hie  flzat 
book  printed  In  Italy  was  the  Sobiaoo  ImUmHub  of  1466. 

SUBLETKAS,  Pikrrk  (1699-1749),  Vrendk 
paiater,  who  passed  nearly  his  whtde  life  at  Borne, 
«u  bora  at  Uz^  (Gard)  ia  1699.  He  lefb  France  for 
Italy  in  1728,  haring  oazried  off  the  great  prize.  He 
tberepiuDted  for  the  oanoQS  of  Aati  Christ  a  Visit  to 
the  House  of  Simon  the  Pharisee  (Louvre,  eunuved 
by  SuUeyraa  himself),  a  larxe  work,  which  made  his 
leputation  and  procured  nis  admiasioQ  into  the 
Academy  of  St  Luke.  Cardinal  Yalenti  Gonzaga 
next  obtained  for  him  the  order  for  Stunt  Ba^  and 
the  Emperor  Talens  (small  study  in  Louvre),  which 
WIS  executed  in  moaaio  for  St  Peter's.  Benedict 
XtV.  and  all  the  princes  of  Rome  sat  to  him,  and 
the  pope  himself  commanded  two  sreat  paintings — 
the  MaTriaj»  of  St  Catherine  and  the  Ecstasy  of  St 
CamiUa^-whioh  he  |4aoed  in  his  private  apu>tment 
For  various  reli^ous  oorporaUons  at  Milap,  Perugia, 
and  other  pUoee,  and  for  various  great  persons  many 
importiuit  altar-pieces  were  also  executed ;  but  Sub- 
shows  greater  individuality  in  his  onrious  genre 

fiictures,  which  he  produced  in  considerable  number 
Louvre).  It  is  in  his  Ulustratioas  of  La  Fontaine 
and  Boccaodo  that  his  true  relation  to  the  modem  era 
oomes  out;  and  his  drawings  from  nature  are  often 
admirable  for  their  grave  sobriety  of  treatment  (see 
one  of  a  man  draped'^  in  a  heavy  cloak  in  the  Bridsh 
Museom).  Exhausted  by  overwork,  Subleyras  tried 
a  change  to  Naples,  but  returned  to  Rome  at  the  end 
of  a  few  months  to  die  (28th  May,  1749).  His  wife, 
the  celebrated  miniature  painter,  Maria  Felice  ISUiIdi, 
was  nster  to  the  wife  ofTr^moUidre. 

SUOGBSSION  DUT7  is  a  sum  paid  to  the  state  by 
a  penKm  benefited  b^  the  snooesnon  to  certain  kiiiu 
of  property.   Legaoes  were  first  taxed  in  1780.  It 
ms  not  until  1853  that  a  tax  was  levied  upon  auceee- 
sion  to  real  property,  or  suooesuon  under  any  instra- 
inent  other  than  a  will  by  which  property  is  ei^oyed 
in  sncoeasion  to  a  deceased  person.   The  duty  is  paid 
on  succession  to  both  real  and  personal  projKrty,  in 
fact,  in  almost  aU  oases  which  do  not  fall  within  the 
Legacy  Duty  Acts.    The  Succession  Duty  Act,  1853 
(16  and  17  Vict  c.  51),  defines  sucoesuon  as  "every 
past  or  fatare  dispodtion  of  property  h^  reason  whereof 
any  penoa  has  or  shall  become  beneficially  entitled  to 
any  property,  or  the  income  thereof,  upon  the  death 
of  uy  persm  dyinr  after  the  time  appointed  fi>r  the 
oommenceinent  of  this  AxA,  uther  immediately  or  after 
an/interval,  either  certainly  or  oontingently,  and  eitJier 
onginally  or  by  way  of  substitutive  limitation,  and 
every  devolution  by  law  of  any  benefidal  interest  in 
property,  or  the  income  thereof,  upon  the  death  of 
any  person  dying  after  the  time  appointed  for  the 
commenoenaent  of  this  Act  to  any  other  person  in 
jMBseasion  or  expectancy."   There  are  oertam  exemp- 
tions, the  most  important  being  successions  of  a  hus- 
band or  wife,  successions  where  the  whole  value  is 
under  £100  [^6],  individual  Buccesaons  under  the 
value  of  £2OT$97.20],  and  legacies  and  shares  of  per- 
sonal estate  chargeable  under  the  Legacy  Duty  Acts. 
The  duties  leviea  vary  from  1  to  10  per  cent ,  accord- 
ing to  the  d^ree  of  oonsangninity  between  the  prede- 
oeesor  and  Uie  sneoessor.   Leasehold  property  and 
personalty  directed  to  be  converted  into  real  estate  are 
liable  to  socoession  and  not  to  legacy  duty.  Special 
provision  is  made  for  the  collection  of  the  duty  in  the 
ease  of  joint  tenants,  in  the  case  where  the  suooeesor 
is  also  tho  predecessor,  and  in  other  dispoaUoos  of  a 
speciiU  nature.    The  duty  is  a  firet  charge  on  property; 
Mt,  if  the  property  be  parted  with  before  the  sucoes- 
«ion  duty  be  paid,  the  lialulity  of  the  soocesFvr  appears 


to  be  transferred  to  the  alienee.  A  bona  fide  pnidiaser 
is  protected  by  a  receipt  for  du^,  notwithstanding  any 
suppression  or  misstatement  m  the  account  on  the 
footing  of  which  the  duty  was  assessed,  or  any  insuffi- 
ciency of  such  assessment  It  is  usual  in  requisitions 
on  title  before  conveyance  to  demand  for  the  proteoUon 
of  the  ptuohaser  the  production  of  receipts  tor  sncoes- 
sion  duty.  Recent  legislation  has  made  some  amend- 
ments in  die  law.  By  43  Viet  a  14,  &  11,  suooesrioa 
duty  may  be  commuted  in  oertain  oases  by  the  Com- 
missionen  <^  Lihuid  Revenue.  44  Vict  o.  12,  &  36, 
reUeves  from  payment  of  snooesaion  duty  on  persoaal 
estate  not  exceeding  £300  [$1458]  by  payment  a 
sum  of  thirty  shillings  [$7.29]  on  the  affidavit  or 
inventory.  Section  41  exempts  from  payment  of  the 
1  per  cent,  duty  in  respect  of  property  for  which 
stamp  duty  has  been  paid  on  th^  affidavit  or  inventoty. 
Up  to  1885  oertain  property  vested  in  bodies  corporate 
and  uninoorporate  escaped  liaUUty  to  succession  dnty. 
48  and  49  Vict  c.  51.  s.  11,  now  imposes  on  such 
bodies  (wiUi  considerable  exceptions)  a  duty  at  the 
rate  of  5  per  cent  on  the  annual  value,  income,  or 
profita  of  the  succession.  All  the  Acts  which  have 
been  dted  extend  to  the  United  Kingdom. 

In  the  United  States  saoeession  dnty  is  regulated  by  tit 
XXXV.  oh.  10  of  the  Be  vised  Btatatfls.  The  dnty  varies  fnnn 
1  to  6  per  cent,  aooording  to  the  degree  of  ooaaaogDini^.i 

SUCHET,  Louis  Gabrixl,  Due  d'Albufera 
(1770-1826),  marshal  of  France,  one  of  the  most  bril- 
liant of  Napoleon's  generals,  was  the  son  of  a  silk 
manufacturer  at  I^ons^  where  he  was  bom  on  2d 
March,  1770.  He  origuially  intended  to  follow  his 
father  s  bmdness ;  but  the  Kevolntion  of  1789  altered 
the  bent  of  his  ambition,  and,  having  in  1792  served 
as  volunteer  in  the  cavalry  of  the  national  guard  at 
L^ons,  he  manifested  militaiv  abilities  which  secured 
his  rapid  promotion.  As  chef  de  batmUon  he  was 
present  at  the  siege  of  Toulon  in  1793,  where  he  took 
General  O'Hara  prisoner.  During  the  Italian  cam- 
paign of  1796  he  distinguished  himself  in  most  of  the 
important  contests  and  was  severely  wounded  at  Gerea 
on  11th  October.  In  October,  1797,  he  was  appointed 
to  the  oomtnand  of  a  demi-brigade,  and  in  the  follow- 
ing year  his  services  in  Switzerland  were  recognized  by 
his  promotion  to  the  rank  of  general  of  brij^e.  He 
then  went  to  Egypt,  but  soon  afterwards  was  recalled, 
and  in  August  made  chief  of  the  staff  to  Bmne,  to 
whom  he  rendered  invaluaUe  asnstanoe  in  restoring 
the  efficiency  and  discipline  of  the  army  in  Italy.  In 
July^  1799.  he  was  made  general  of  divieion  to  Jou- 
bert  in  Italy,  and,  after  h&ag  continued  in  the  same 
office  by  his  roooessors,  was  in  1800  named  by  Mass^ns 
his  second  in  command.  Soon  afterwards  he  had  an 
opportunity  of  manifesting  those  qualities  which  en- 
title him  to  rank  among  the  most  daring  and  clever 
tacticians  of  his  time  ;  nis  dexterous  resistance  to  the 
superior  forces  of  the  Austrians  with  the  left  of  Mas- 
B^na,  when  the  right  and  centre  were  shut  up  in 
Gienoi^  not  onlv  prevented  the  invasion  of  France  from 
this  direcrion  but  powerfnlly  contributed  to  the  suc- 
cess of  Napoleon's  strategy  of  crossing  the  Alps, 
which  culminated  in  the  battle  of  Marengo  on  14tfa 
June.  He  took  a  prominent  part  in  all  the  snbseonent 
events  of  the  Italian  campaign  tiU  the  peace  of  Lnn4< 
vilie,  9th  Februaiy,  1801.  In  the  campaigns  of  1805 
and  1806  he  greauy  increased  his  reputation,  more 
especially  at  Austenitz,  Saalfeld,  Jena,  Pultusk,  and 
Ostrolenka.  He  obtained  the  title  of  count  on  19th 
March,  1808,  and,  after  taking  part  in  the  siege  of 
Saragossa,  was  named  genenuissimo  of  the  army  of 
Ara^n  and  governor  of  the  province,  which,  by  wise 
administration  no  less  than  by  his  brilliant  valor,  he 
in  two  years  brought  into  complete  submission.  He 
annihiUted  Uie  army  of  Blake  at  Maria  on  14th  June, 

<  rrbe  United  States  mocesalon  tax  was  repealed  to  take  eflbot 
1st  October.  1870.  Booh  taxes  are  now  eon  trolled  entlrelT  by  the 
■everal  States.  Bee  JSeftedStaWMSsabove.— Am.  Bo.] 
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1809,  and  on  22d  April,  1810,  inflioted  a  severe  defeat 
on  O'Donnell.  After  being  made  nanb^  of  France, 
8th  July,  1811,  he  in  1812  achieved  the  oonqaestoi 
Valencna,  for  which  he  was  rewarded  with  the  tide  of 
Duo  d'Albafeia.  By  Louia  XVIII.  he  was  on  4th 
June  made  a  peer  of  Fraooe,  but,  having  assisted 
Napoleon  during  the  "  hundred  days,"  he  was  de- 
prived of  his  peerage  on  24th  July,  1815.  He  died 
near  HareeiHea  on  3a  Januarv,  1826.  Sachet  was  the 
author  of  M^moira  tuit$a  ChmpagnaenEKpagne^  2 
vols.,  1829-34. 

6ee  C.-H.  Baraalt-Boollon,  Le  Mariekal  BaAtA,  Paris,  1854 ; 
T.  Choamara,  Cfmridiraiiotu  miliUiire*  «ur  le*  mtmeina  du 
MartcKalBwhet,  Paris,  1840. 

8U-CH0W.  There  are  in  China  three  (nties  of  this 
name  which  deaerve  mention.  (1)  Su-ohow,  formerly 
one  of  the  largest  oitiep  in  the  world,  and  still  in  1880 
credited  with  a  population  of  500,000,  in  the  provinoe 
of  Kiang-BQ,  on  the  great  Impeiial  Canal,  55  miles 
west-northwest  of  Shanghw.  The  site  is  oract-ically  a 
cluster  of  ialuids  to  the  east  of  Lake  Tai-hu,  and 
streams  and  canals  give  oommunioation  with  most 
parts  of  the  provinoe.  The  waits  are  about  10  miles 
in  drcnmferenoe  and  there  are  fimr  large  snburba. 
Su-ohow  is  a  great  commennal  and  maoufiwtaring 
centre,  the  silk  manufacture  being  represented  by  a 
greater  variety  of  goods  than  are  produced  anywhere 
else  in  the  empire ;  and  the  publi<»tion  of  cheap  edi- 
tions of  the  Chinese  classics  is  carried  to  great  perfeo- 
tion.  There  is  a  Chinese  proverb  to  the  effect  that  to 
be  perfectly  happy  a  man  ought  to  be  bom  in  Su-chow, 
live  in  Canton,  and  die  in  Lian-chow.  The  great  nine- 
storied  pagoda  of  the  northern  temple  is  one  of  the 
finest  in  the  oountiy.  In  1860  Su-diow  was  captured 
1^  the  TMpings,  and,  when  in  1865  it  was  recovered 
h/  the  valor  and  «iterprise  of  General  Gordon,  the 
dty,  which  had  formerly  been  famons  for  its  large  and 
handsome  building,  was  almost  reduced  to  a  heap  of 
rains.  Of  the  original  splendor  of  the  plaoe  some 
idea  may  be  gathered  from  the  beautiful  native  plan 
on  a  slab  of  marble  preserved  sinoe  1247  in  the  temple 
of  Confucius  and  reproduced  in  Yule's  Marco  Polo^ 
vol.  L  Su-ohow  was  founded  in  484  by  Ho-Iu-Wang, 
whose  ^ve  is  covered  by  the  artificial  "  Rill  of  the 
Tiger  "  in  the  vicinity  of  the  town.  The  literary  wid 
poetic  deugnation  of  Su-ohow  is  Ku-bu,  from  the  great 
tower  of  Kn-su-tai,  built  by  Ho-lu-Wan^.  (2)  Su-ohow, 
formerly  l^iu-tsuan-tsiun,  a  free  oity  in  the  provinoe 
of  Kan-suh,  in  sg"  48^  3^^  N.  Ut  (aeoording  to  Sos- 
oo&kii),  Just  within  die  extreme  northwest  uigle  of 
the  GrMt  Wall,  near  the  gate  of  jade.  It  is  the  great 
oentre  of  the  rhubarb  trade,  ana  used  to  be  the  resi- 
denoe,  alternately  with  Lian-chow-fii,  of  the  governor 
of  the  province.  Completely  destroyed  in  the  Ihmgan 
insurrection  (1865-72),  it  was  recovered  by  die  Chinese 
in  1873  and  has  been  rebuilt  (3)  Su-ohow,  a  commer- 
cial town  situated  in  the  provinoe  of  Sze-chuen  at  the 
junction  of  the  Min  river  with  Uie  Taog-tse-kiaDg,  in 
28«  46'  50^'  N.  lat 

SUCKER.   See  Ltjhp-sucker. 

SUCKLING,  Sm  John  (1609-1642),  one  of  the 
most  admired  poets  and  men  of  fashion  at  the  court  of 
Charles  I.,  and  an  active  spirit  in  politics  as  well  as 
in  fashionable  gayeties.  beloiij;ed  to  a  Norfolk  family. 
His  father  was  a  hign  offioial  under  James  L  and 
a  comptroller  of  the  household  under  Charies  L  : 
finance  seems  to  have  been  his  strong  pmnt,  and 
he  managed  his  own  affairs  so  well  as  to  aoonmu- 
late  a  considerable  fortune,  of  which  the  poet  was  left 
roaster  at  the  a^e  of  eighteen.  His  earliest  biogra- 
phers fixed  his  birth  in  1613,  and  founded  on  this  a 
reputation  for  extraordinary  preoodt^  in  school  learn- 
ing. Mr.  Alfred  Suckling,  who  edited  bis  works  in 
1836,  corrected  this  error,  ascertaining  that  he  was 
bom  at  Whitton  in  Middlesex  and  baptiaed  on  10th 
PehruMy,  1609.  He  was  sent  to  Trinity  College, 
Gambrid^e.  in  1623,  at  what  was  then  the  nscal  age, 


and  thereafler  travelled  on  the  Continent,  as  was  also 
the  custom  for  youths  of  his  birth.  Returning  to 
London,  he  did  not  long  remain  inactive  at  court,  but 
sought  experience  as  a  soldier,  volunteering  into  the 
force  raised  by  the  marquis  of  Hamilton  for  the  sup- 
port of  GustavuB  Adolphus  in  the  Palatinate.  He 
reached  Germany  in  July,  1631^  and  was  Wk  at 
Whitehall  in  May,  1632 ;  but  dunng  this  time  he  saw 
a  good  daalof  hard  servioe,  being  present  at  the  battle 
of  Leipsio  and  the  sieges  of  Crossen,  Guben,  Glogan, 
and  Magdeburg.  Reappearing  at  court,  he  at  odu 
became  a  prominent  figure.  He  had  the  peculiar 
happiness  of  making  evetything  that  he  did  Deoome 
him."  He  was  ready  of  wit,  nandsome  of  person, 
wealthy  and  generous,  a  leader  in  all  pastimes,  the 
best  bowler  and  the  best  card-player  at  court.  His 
happy  skill  in  verse  was  only  one  of  the  distinctions 
a  man  who  excelled  in  everything  :  hut,  as  it  happened, 
both  the  king  and  the  queen  had  literary  tastes,  ana 
he  aimed  at  distinction  in  poetry  with  the  ardent  thor- 
oughness which  seems  to  ^ve  been  ^art  of  his  char- 
acter. He  became  eminent  at  court  just  at  the  time 
when  masques,  after  being  the  rage  for  a  few  yeara, 
had  reached  the  height  of  their  splendor  and  were  be- 
ginning to  pall ;  ana  it  occurred  to  him  to  apply  to  tbe 
ordinary  drama  the  improved  scenery  which  the  taste 
for  masques  had  developed.  We  can  trace  in  his  plays 
both  the  taste  for  spectacular  effect  and  the  admiration 
for  the  wit  of  Shakespeare  which  he  shared  with  his 
ro^d  master.  Aglaum  was  the  first  of  them,  and  is 
said  to  have  been  the  first  plav  produced  with  elabo- 
rate stage  scenery.  It  was  produced  first  at  ChristniaB 
in  1637,  with  a  tra^c  ending,  then  reproduced  at  ibe 
following  Easter  with  ingenious  changes  in  the  fifth 
act  which  made  it  end  happily.    With  all  its  clever 

Slajr  on  words  and  images,  and  its  natural  felicity  of 
ictioD,  it  is  not  an  interesting  drama  to  read ;  Uie 
characters  have  no  body  or  vitality.  But  it  is  fuB  of 
imndent,  as  if  the  dramatist  were  revelling  in  the  newly 
diseoverod  power  of  shi^|[  the  scenes,  and  msking 
the  most  of  his  advanti^  m  having  the  co-operatioo 
of  Inigo  Jones.  His  comedy  the  Goib'na  is  much  hap- 
pier, and  there  the  frequent  changes  of  scene  are  used 
with  great  skill  to  maintain  the  liveliness  of  the  ac- 
tion. Suckling  produced  another  tragedy  in  1639, 
Breniioralt ;  it  has  more  body  than  its  predecessor, 
but  shows  no  mastery  of  passion  or  tragic  character. 
He  began  still  another  tragedy,  the  Sad  One,  but  was 
abruptly  stopped  in  his  literary  career  by  the  beainniDg 
of  a  tragedy  in  real  life,  tbe  quarrel  between  Cbaries 
and  his  snmects.  Suckling  took  a  prominent  part  for 
a  t^me  on  the  Royalist  side.  When  war  was  levied  on 
the  Scottish  Covenanters  in  1639,  Suckling  raised  a 
txoop  of  a  hnncbred  hone  ^  his  own  expeiue  and  ao- 
oompMiied  them  on  the  bloodless  expedition  to  the 
border.  He  was  elected  member  for  Bramber  to  the 
Long  Pariiament  which  met  in  November,  1640;  bnt 
in  Mt^  of  tbe  following  year  he  got  into  trouble  in 
connection  with  a  plot  for  the  escape  of  Stiifford  from 
the  Tower  and  a  project  for  calling  in  French  vd,  was 
charged  with  high  treason,  and  fled  bevond  sea.  The 
droumstances  of  his  short  life  in  exile  are  obscure. 
He  continued  to  attract  attention,  and  many  pamphlets 
about  him  were  circulated,  one  in  particular  descriUng 
how  he  eloped  with  a  lady  to  Spam  and  feU  into  the 
dutches  of  the  Inquisition.  The  tradition  is  that  ha 
committed  suicide  in  Paris  some  time  before  the  end 
of  16^  Suckling's  repntation  as  a  poet  lesta  not 
upon  hto  plays  but  upon  his  minor  pieces.  Thef  uvs 
wit  and  fancy  and  at  times  exquisite  fd.icity  of  dirtuiL 
The  happiest  as  a  whole  is  the  Ballad  upon  a  Iw- 
dinff.  Prithee,  why  so  pale,  fond  lover^  "  is  an  oe- 
canonal  song  In  Aglavra. 

A  collection  of  Saokling'B  poenu  was  flist  pabliibed  la 
1646  with  the  title  Pragmoita  Avrta.  The  so-called  Bda^ 
published  bv  Hr.  Alfred  Saekling  In  1636  is  roaUyaJw 
edition  of  bis  poems,  letters,  and  plays,  which  was  re^Mr 
with  slight  additions,  by  Mi.  W.  C.  mditt  in  1874. 
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SUCRE,  the  capital  of  Bolivia,  formerly  known  as 
Chuquiaaca,  but  renamed  in  honor  of  General  Sucre, 
the  first  president  of  the  repablic.  L^g  in  19°  2'  45^'' 
S.  lat  and  65°  IV  W.  long.,  at  a  height  of  9183  feet 
above  the  sea,  in  a  valley  which  drains  southwards  to 
the  Filoomayo  (see  Plate  Rtver),  it  enjoys  an  agree- 
able dimate  and  has  its  markets  well  aapptied  with 
fruits  and  vegetable&  The  city  is  the  seat  of  the 
archbisfaoprio  of  Ia  Plata  and  Chareaa,  founded  in 
1609,  and  contains  a  magnificent  cathedral  and  several 
impcmng  ohurohee  and  eonvoita.  For  a  long  time  the 
vniTersity  and  ooHeK«e  of  Choqiusaoa  were  among  the 
most  frequented  in  Soath  America,  and  they  are  still 
of  some  note.  The  inhabitants,  who  are  mainly  of 
Indian  ori^,  are  Tariou^  stated  to  number  24,000 
(Ondana)  and  12,000  (Almanac  de  Gotha). 

The  Spanisli  city  of  Chaqniiaea  was  founded  In  1539  on 
the  site  of  a  PemTian  towD,  whose  orifiiial  name  snrrlvod 
the  Spanish  doriniation  of  Ciadad  la  Plata.  It  became  in 
lfl09  the  teat  (tf  the  snpieme  eoart  of  Justice  for  the  South 
American  colonies—"  Bml  Andieneiadd  la  Plata  y  Chaicas" 
— Quucas  being  the  name  of  a  nstiTe  tribe  often  given  to 
the  Chnqaisaca  district,  and  even  to  the  city  (Maria  de  laa 
Chareaa). 

SifDiN.   See  Soudan. 

SUDBURY,  an  ancient  borough  and  market  town 
of  Eogland,  chicily  in  Suffolk,  but  partly  in  JSssex,  is 
sitnatod  on  the  liver  Stour,  foiming  the  boundary  be- 
tween the  two  oonntlfls,  and  on  a  branch  of  the  Great 
Eastern  Bailw^r,  19  miles  southof  BnrySt.  Edmunds 
and  58  northeast  of  Ixtndon.  It  is  well  bnilt  and  well 
paved  and  contains  a  number  of  good  houses.  It  is 
chiefly  interesting  irom  its  three  parish  churches  of 
All  Saints,  St  Peter's,  and  St.  Gregory's.  All  Saints, 
dating  from  1 150  and  oonsisting  of  ohanoel,  nave,  aisles, 
and  tower,  is  chiefly  Perpendicular, — the  chancel, 
however  being  Decorated.  It  possesses  a  fine  oaken 
pnlpitof  1490.  Thechuroh  was  restored  in  1882.  St. 
Peter's  is  Perpendicular,  with  a  unique  coved  nave 
roof.  St.  Gregory's,  once  collegiate,  in  the  Perpen- 
dicolar  sbrle,  was  partly  built  by  Simon  Tybald.  aroh- 
biahop  of  CanterbuTv,  who  was  beheaded  by  Wat  1^- 
mob.  Be  established  also  a  college  lor  secular 
priests,  of  which  a  gateway  sdll  remaina.  HhA  gram- 
niaraeluKd  was  fi>unded  ay  T^lliam  Wood,  in  1491. 
The  ]mn^i»l  modem  bnildinga  are  the  town-hall,  the 
com  exchange,  the  litwary  and  mechanics'  institute, 
and  St  Leonard's  hospital.  The  town  owed  its  early 
importance  to  the  introduction  of  woollen  manufao- 
tures  by  the  Flemings  at  the  iostanoe  of  Edward  III., 
but  this  was  afterwards  replaced  by  silk  crape,  jao- 
quard  satin,  etc  ;  the  manufacture  has  now  greatly 
declined.  Goooa-nut  matting  is  an  important  manu- 
factnre,  and  there  are  also  fiour-mills,  malt-kilns,  lime- 
works,  and  brick  tmd  tile  yard^  A  declining  trade  ia 
carried  on  by  the  river,  which  is  navigable  up  to  the 
town.  The  area  of  the  municipal  borough  is  1459 
acres,  and  indodes,  besides  the  parishes  ofAll  Sunts, 
St  Gregory,  and  St  Peter,  BalUngdon  cam  Brandon 
in  Essex  and  St  Bartholomew.  The  population  in 
1871  was  6908,  and  6584  in  1881. 

Sndbaiy  is  mpposed  to  have  been  in  early  times  the  chief 
town  in  ^UToIk,  and  to  have  received  it*  name  In  oontradis- 
tinctlon  to  Norwich  in  Norfolk.  By  the  Conqneror  It  was 
given  to  Richud  de  Clare,  and  from  the  earls  of  that  name 
it  obtained  important  privileges.  It  is  a  bonmgh  by  pre- 
scription, bat  obtained  its  first  charter  from  Hair  In  1664. 
It  obtained  others  from  Ciomw^l  and  James  IL,  and  its 
governing  charter  is  that  of  Charles  II.  From  the  reign 
of  EHis^Mth  it  sent  one  member  to  parliameDt  nntll  it  was 
dis&anohised  in  1844.  ' 

SUDRAS.  See  Brahhanibh,  vol.  ir.  p.  183  s?., 
rnd  Oabtb. 

SUE,  JoBgPH  Marie  (1804-1859),  generally  known 
•8  Enofein  Svx^  French  novelist,  ranked  by  some 
as  the  chief  practitioner  of  the  melodramatic  style  in 
jBotion,  was  bom  at  Paris  on  10th  December,  1804. 
Unlike  most  roluminous  writers  of  light  literatore, 


Sue  was  a  man  of  fortune.  He  was  the  son  of  a  sur* 
geon  in  Napoleon's  army,  and  is  said  to  have  had  the 
empress  Josephine  for  godinother.  But  in  later  life 
he  became  somethingvery  different  from  aBonapartiat^ 
and  his  rewdenoe  in  Savoy  for  the  last  years  of  nis  life 
was  due  to  his  having  been  banished  from  France  after 
the  coin?  ifdiat.  Until  his  father's  death  in  1828  Sue 
piusued  the  same  profession  and  was  present  as  a 
sui^eon  both  in  the  campaign  undertaken  by  France 
in  1823  for  the  re-establishment  of  royal  power  in 
Spain  and  at  the  battk  of  Navarino  (1828).  His  naval 
experiences  supplied  much  of  themataialsof  his  first 
novels,  Kemoacle Pirate.  Attar-Oull,La  Salamandre^ 
La  Coucarateha^  and  others,  which  were  composed  at 
the  height  of  the  romantic  movement  of  1830,  and 
displumed  its  Byronic  enthusiasm,  ita  fancv  for  out- 
landish sulyects  and  names,  and  (in  a  very  full  measure) 
its  extravagance.  Then  be  took  to  more  serious  work, 
writing  a  naval  history  of  France  of  no  merit  His 
next  venture  was  the  historical  or  quasi-historical 
novel,  in  which  style  he  composed  Jean  Cavalier 
(1840),  besides  other  stories  of  adventure.  About  this 
time  he  was  strongly  affected  by  the  sodalist  ideas  of 
the  day,  and  his  attempt  to  display  these  in  fiction 
produced  (with  others)  his  most  lamous  and  perhaps 
best  works,— Zet  de  /Vu  (1842)  and  Le  Jvif 

.£Vnm<  (1844-45).  These  were  among  tlie  most  popular 
specimens  of  iha  romoji-feuxlUton,  then  at  the  height 
of  ita  popuhirity.  The  pditioal  and  philosophical  or 
pseudo-philosophical  "purpose"  continuing  to  ^n 
more  and  more  ground  on  the  novelist's  art,  he 
followed  these  up  with  divers  singular  and  not  very 
edifying book&Bo^  m La  Sept.  Ptchit  CapUatix,La 
Myidrra  du  jreiqjZe,  and  sev^^  others,  all  on  a  veiy 
huge  seale,  though  the  number  of  volumes — ten, 
twelve,  and  sometimes  even  sixteen — ogives  rather  an 
exaggerated  idea  of  their  length.  Some  of  bis  books, 
espeoially  the  Wandering  Jew  and  the  Mysteriei  of 
Furia,  were  dramatized  himself,  nsually  in  colla- 
boration with  others.  His  popularity  was  immense, 
and,  deq>ite  gross  faults  both  of  art  and  of  morality 
(the  latter  somewhat  exaggerated  in  general  estima- 
tion, at  least  when  the  work  of  bis  successors  ia  com- 
pared), he  deserved  that  popularity  in  part  By  an 
accident-,  which  is  noteworthy  in  uie  case  of  other 
pairs  of  novelists  (notably  in  those  of  Thackeray  and 
Dickens,  and  earlier  of  Fielding  and  Richardson),  bis 
period  of  greatest  success  and  popularity  coincided  with 
that  of  another  writer,  and  he  has  been  even  recently, 
and  by  not  despicable  authorities,  compared  with  and 
exalted  above  Alexandre  Dumas.  This  is  entirely  un- 
just, for  Sue  has  neither  Dumas's  wide  range  of 
snl^eet,  nor  his  genial  humanitv  of  tone,  nor  nis  in- 
ter^ of  character,  nor,  above  all,  his  faculty  of  con- 
ducting the  story  by  means  of  livel;^  dialogue ;  he  has, 
howevw,  a  command  of  terror  which  Dumas  seldom 
or  never  attuned,  and  which,  melodramatio  as  he  is,, 
sometimes  oomes  within  measurable  distance  of  the 
snUime,  while  his  purpose"  gives  him  a  certain 
enei^  not  easily  to  oe  found  elsewhere  in  ^  novel- 
writing.  From  the  purely  literaiy  point  of  view  his 
style  is  undistinguished,  not  to  eay  bad,  and  his  con- 
struction loose  and  prolix.  Af^er  the  revolution  of 
1848  he  sat  for  Paris  (the  Seine)  in  the  assembly  from 
April,  1850,  until  his  exile  as  above  mentioned.  This 
exile  rather  stimulated  than  checked  his  Uteraiy  pro- 
duction. The  works  of  his  last  days,  however  (the 
chief  of  which  is  perhaps  Le  Diable  Midfcin),  are  on 
the  whole  much  inferior  to  those  of  his  middle  period. 
Sue  died  at  Annecy  (Savoy)  on  3d  August,  1R59. 

SUETONIUS.  C^as  Saetonius  Tmnqnillus  was 
one  of  the  many  seoond-rate  anthors  and  men  of  letters 
who  lived  in  the  early  period  of  the  Roman  empire. 
He  was  the  contemporary  of  Tacitus  and  the  younger 
Pliny,  and  his  literary  work  seems  to  have  been  ohiefl/ 
done  in  the  reigns  of  Trajan  and  Hadrian.  His 
father  was  an  omiser  in  the  army  and  militaiy  tribune 
in  the  XlUth  legion,  and  he  bunadf  began  life  as  an 
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adrocate.  To  us  he  is  known  as  the  biographer  of  the 
twelve  CsBsars,  from  Cains  Julius  down  to  Domit^an. 
Tiheae  Uvea  tn  Talaattle  as  wverinc  a  good  deal  of 
cround  where  we  are  without  thegniaance  of  Tatntos. 
As  Saetonios  was  the  emperor  IfulriaD's  private  seo- 
retary,  he  must  have  had  access  to  many  important 
dooumenta.  It  would  seem  from  oocasional  references 
which  he  makes  to  himself  in  the  ooorse  of  the  work 
that  he  was  a  youngish 'man  in  the  reign  of  Domitian, 
and  BO  would  have  had  opportunities  of  conversing; 
with  men  who  had  lived  in  tne  days  of  l^berins,  Gah- 
gula,  Claudius,  Nero,  tad  had  been  present  at  the 
soenea  of  eml  war  and  anarchy  whim  followed  the 
ragaof  the  last-named.  The  most  interesting  fact 
about  Suetonius  is  that  he  was  a  friend  and  oorres- 
pondwt  of  the  yonnger  Pliny,  and  the  ftot  oertainly 
tells  in  his  favor.  Several  or  Pliny's  letters  are  ad- 
dressed to  him,  and  they  all  imply  esteem  and  intimate 
friendship.  Sometimes  we  find  Pliny  putting  in  a  good 
word  for  him,  as,  for  instanoe,  on  one  occasion  doing 
his  best  to  help  him  in  buying  a  small  property  at  a 
fair  price,  not  veiy  far  from  Rome,  with  a  house  of 
moderate  size  and  land  enough  to  amuse  but  not  to 
engross  a  man  of  scholarly  tastes  (i.  24).  In  another 
letter  (v.  10)  he  playfully  lallieB  him  on  nia  dilatoriness 
in  pabushing  his  works.  Pliny  does  not  menUon  the 
subject  of  these  works.  Again  he  reoommends  him  to 
the  favorable  notioe  of  the  emperot  Tn^an  "  as  a  most 
upright,  honondile,  and  learned  man,  whom  persons 
otteo  remember  in  their  wills  because  of  his  merits," 
and  he  begs  that  he  may  be  made  legally  capable  of 
inheriting  these  bequests,  for  which  under  a  special 
enactment  Suetonius  was,  as  a  childless  married  man, 
disqualified.  Tr^jau  granted  Pliny's  request  (z.  94,95). 
Hadrian's  biographer,  SpartianuSj  tells  us  that  Sue- 
tonius had  his  pnvate  secretaryship  taken  from  him 
because  he  and  some  others  of  the  imperial  officials 
were  not  suffidently  observant  of  court  etiquette  to- 
wards the  emperor  s  wife  during  his  absence  in  Britain. 

The  Livtt  of  the  Cmaan  has  always  been  a  popular  work, 
at  lust  with  scholars,  and  has  been  frequently  edited,  as 
well  as  traiiHlated  into  most  modem  languages,  the  latest 
English  translation  being  that  of  lliomsoa  in  1796.  The 
tlvee  of  the  first  six  Qeesan  ue  mnoh  ftiUer  than  those  of 
the  last  six;  this  shows  that  he  was  an  indnstrions 
compiler  rather  than  an  origtnal  historian.  He-gives  ns  no 
pietnre  of  the  society  of  the  time,  no  hints  as  to  t^e  general 
cbsdwjter  and  tendencies  of  the  period.  It  is  the  emperor, 
the  enperor  only,  who  Is  always  before  ns,  and  yet  after  all 
the  portrait  is  bnt  a  sorry  performance,  diswn  withont  any 
ceal  historical  .{ndjanent  or  Insight.  It  is  the  personal 
ueedotes  he  tells  DS,  several  of  which  are  veir  amoalng, 
that  give  his  lives  their  chief  interest;  but  he  panders 
rather  too  much  to  a  taste  for  scandal  and  gossip.  A  good 
many  of  his  scandalous  stories  abont  the  emperors  may  be 
and  probably  are  fictions,  bat  at  anyrate  they  reflect  the 
gossip  of  the  time.  Still  we  owe  him  thanks  for  having 
thrown  some  light  on  an  Important  period,  parts  of  which 
are  very  obsenre. 

Snetonlns  is  said  to  have  been  a  volnmlnona  writer,  and 
among  his  works  Snldas  mentions  treatises  on  the  RomoA 
Year,  Oeenft  Rtpablie,  !%»  Xing*,  The  Ptdigru  of  Shutrimu 
Xmaau,  and  Jioiiu^  iU  AJtiftifuMM  oiul  OutoiM,  with  several 
«tber8,— works.  It  woald  seem,  of  learned  researeh.  Under 
his  name  have  comedown  to  UBiAve*  of  Terence,  Jnvenal, 
Horace,  Perains,  Lucan,  and  bis  friend  the  yonnger  Pliny ; 
bnt  ti>e  gennineness  of  these  is  highly  questionable,  and 
that  of  the  last  is  hardly  wortii  oonildering.  Then  Is  also 
a  w»k  entitled  IM  tOwtribM  ffnlmmatieit,-^  **  grammati- 
ens"  being  what  we  ahoold  call  "a  professor  of  language 
and  literature." 

SUBUB,  EcsiAOHK  Lb  (1617-1655),  one  of  the 
founders  of  the  French  academy  of  punting,  was  bom 
19th  November,  1617,  at  Paris,  where  he  passed  his 
-whole  life,  and  where  he  died  on  30th  April,  1655.  Hiq 
«ariy  death  and  retired  habits  have  combined  to  give 
an  air  of  romance  to  his  ample  history,  which  has  been 
■decorated  vrith  as  many  fables  as  that  of  Claude.  We 
are  told  that,  persecuted  by  Lebrun,  who  was  jealous 
of  his  ability,  ne  became  the  intimate  friend  and  cor- 
lejpondcnt  of  Poussin,  and  it  is  added  that,  broken- 


hearted at  the  death  of  his  wife,  Le  Sueur  retired  to 
the  monastery  of  the  Chartnux  and  died  in  the  arms 
of  the  prior.  All  this,  however,  is  pure  fiction.  Tht 
facts  01  Le  Sueur's  life  are  these  :  He  was  the  eon  a£ 
Cathelin  Le  Sueur,  a  turner  and  sculptor  in  wood,  who 

Slaoed  his  son  with  Vouet,  in  whose  studio  he  rapidly 
istinguisbed  himself.  Admitted  at  an  early  age  into 
the  guild  of  master-painters,  he  left  them  to  take  part 
in  establishing  the  academy  of  painting  and  sculpture, 
and  was  one  of  the  first  twelve  profeesois  of  that  oodf. 
Some  paintings*  illustrative  of  the  Hypnerotomaehia 
Polypbili,  which  were  reproduced  in  tapestiy,  tnonght 
him  into  notioe,  and  his  npulation  was  niither  en- 
hanced by  a  series  of  decorations  ^^oavte)  in  the 
manuon  of  Lambert  de  Thorigny,  which  he  left  un- 
completed, for  their  execution  was  frequently  inter- 
rupted b^  other  commissions.  Amongst  these  were 
several  pictures  for  the  aparbnente  of  the  king  and 
oueen  in  the  Louvre,  which  are  now  misdng,  although 
tney  were  entered  in  Bully's  inventory  (1710) ;  but 
several  works  produced  for  minor  patrons  have  come 
down  to  us.  In  the  gallery  of  the  Louvre  are  the 
Angel  and  Hagar,  from  the  mansion  of  De  Tonnay 
Charente  ;  Tobias  and  Tobit,  from  the  Elenbet  oolleo- 
tion ;  several  pictures  executed  for  the  church  of  Saint 
Oervus ;  the  Martyrdom  of  St  Lawrence,  from  Sunt 
(i^rmain  de  I'Auzerrois;  two  very  fine  works  from 
the  destroyed  abb«y  of  Marmootiers ;  St.  Paul  preach- 
ing at  Ephesus,— one  of  Le  Sueur's  most  oomplete  and 
thorough  performances,  painted  for  the  goldsmiths* 
corporation  in  1649  ;  and  nis  famous  series  of  the  Lifs 
of  St^  Bruno,  executed  in  the  cloister  of  tiie  Ghartrenx. 
These  last  have  more  personal  oharaotor  than  any;diiii^ 
else  which  Le  Sueur  produced,  and  much  of  their  on- 
ginal  beauty  survives  in  spite  of  injuries  and  restora- 
tions and  removal  from  the  wafl  to  canvas.  The 
Louvre  ako  poss^ses  many  fine  drawings  (reproduoed 
by  Braun),  of  which  Le  Sueur  left  an  incredible  quan- 
tity, chieny  ezeouted  in  black  &nd  white  chalk.  His 
pupils,  who  aided  him  much  in  his  work,  were  his 
wijfe's  brother,  Th.  Gouss^,  and  three  brothen  of  his 
ovm,  as  well  as  Claude  Lefebvre  and  Ftttel  the  land- 
scape painter.  Most  of  his  works  hare  been  engraved, 
chiefly  by  Picart,  B.  Andran,  Seb.  Leolerc,  Drevet, 
Chauveau,  Poilly,  and  Pesplaoee.  Le  Sueur's  woric 
lent  itself  readily  to  the  engraver's  art,  for  he  was  a 
chiuming  draughtsman  ;  he  had  a  truly  delicate  per- 
ception of  vuied  shades  of  grave  and  elevated  senti- 
ment, and  possessed  the  power  to  render  them.  His 
graceful  facility  in  oompositioo  was  alwa^  restrained 
hy  a  very  fine  taste,  but  his  works  often  fail  to  pleaae 
completely,  because,  producing  so  much,  he  had  too 
frequent  recourse  to  conventional  types,  and  nartly 
because  he  rarely  saw  color  exoept  with  the  cold  and 
clayey  quality  proper  to  tiie  school  of  Vouet ;  yet  his 
St  Paul  at  EpnesoB  and  one  or  two  otiier  wtmx  show 
that  he  was  not  naturally  d^dent  in  Uiia  senae,  and 
whenever  we  mt  direct  reference  to  nature— as  in  the 
monks  of  Uw^t  Bruno  series— we  reoo^iie  lus  ad- 
miraUe  poww  to  read  and  render  phynognomy  of 
varied  and  serious  t^pe. 

Bfleanltletde8t.Ck»rges.  JfXsLtnM.;  CBlano,  SSdmn 
dm  fMnfm;  Vitet,  QiiaUtgiu  dtt  aUteus  dm  hmrnn; 

IVATgenville.  Vim  da  PrinlFSt. 

SUEZ  (SuwBisJ,  the  port  of  Egypt  on  the  Red  S» 
and  southern  termrans  or  the  Suez  Canal  (see  belowX 
situated  at  the  head  of  the  Gulf  of  Sues  in  29°  58'  37'^ 
N.  laL  and  32"  31'  18"  E.  long,  (see  vol  iv.  pL 
XXXVI.).  The  new  harbors  and  au^  are  abont  2 
milea  south  of  the  town,  vrith  which  they  are  connected 
by  an  embankment  and  railwiiy,  crossing  a  shallow 
which  is  drv  at  low  water ;  the  terminal  lock  of  the  fresh- 
water canal  is  on  the  north  of  the  town  near  the  Eng- 
lish hospital  and  the  storehouses  of  the  Peninsular  and 
Oriental  Company.  The  site  is  naturally  an  absolute 
desert,  and  till  the  vrater  of  the  Nile  was  introduced 

the  freshwater  canal  in  1863  the  water«applr  of 
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Soei  wu  brought  Mnnthe  head  of  the  gulf  from  Uie 
"  veils  of  Moeea  "  oo  the  Arabian  ooaet,  or  else  carried 
on  camels,  an  hoar's  journey,  from  the  fbrUfied  brack- 
iah  well  oz  Bir  Snweis.  Thns,  in  spite  of  its&vonbte 
position  for  commerce,  Suez  before  the  oanal  vas  bat 
a  small  place.  While  the  oanal  was  in  prtwress  the 
popah^n  rose  from  5000  to  15^000,  but  has  since 
dewned.  The  oanal,  in  fact,  camee  traffic  past  Suez 
ndier  than  to  it;  and  with  its  mean  bazaar  and 
moeques  and  mongrel  population  the  town  makes  an 
iniaTorable  impression  on  the  visitor,  save  for  the 
im^oung  view  over  the  gulf,  with  the  Sinai  Mountains 
m  its  eastern  and  Mount  'Ataka  on  its  western  shore.' 

A  canal  from  the  Kile  to  the  Bed  Sea,  the  tnctispenaaUe 
condition  for  the  existence  of  a  proeperooB  trading  station 
atSoeSiaivearetohaveexirtedinTeryearlyUines.  Classical 
writeiB  aqr  that  it  was  fli»  plaimed  by  Sesostria  (Bameeee 
IL),  and  aoain  nndertaken  by  Darius  I.,  bat  first  completed 
by  the  Pt^mies  (Axist.  Jfefeor.,  1.  M :  Strabo,  xiv.  The 
town  at  its  tenninns  was  Arsinoe  or  Cleopatris.  The  work 
wit  xraewed  by  Tniao  onder  the  name  AmgiuinM  tumit,  hot 
the  tnde  Aom  the  Esit  with  Egypt  still  went  mynly  over* 
land  flroffl  Hyns  Hormna  or  ftom  Berenice  on  the  Bed  Sea, 
below  the  Oalf  of  Snex,  to  OoptoB  in  Upper  Egypt.  Instead 
of  Aninoe  later  writers  name  the  port  of  Grama,  which  the 
Aiabs  etnmpted  into  Kolznm,  oalling  the  Bed  Sea  the  Sea 
«f  Xolsam.  On  the  If  oilem  etrnqnest  of  Egypt  the  canal 
was  Tcatored,  and  Is  said  to  have  TKnalned  open  more  than 
a  century,  tul  the  time  of  MansfiT.  Acoording  to  Has'fidi 
{M»rt^,  iv.  06),  H&rfin  al-Baehid  pndected  a  oanal  across  the 
isthmoa  of  Sues,  but  was  peisDaoed  that  it  would  be  dan- 
geroDB  to  lay  opim  the  eoasta  of  Arabia  to  the  Greek  navy. 
Kolzam  retained  some  trade  long  after  the  olosing  of  the 
canal,  bnt  in  the  23th  centary  it  lay  in  mins,  and  the  neigh- 
boring Sues,  which  had  taken  its  place,  was,  as  TAkllt  tells 
QS,  Utae  better  than  a  ruin.  From  Mokaddasi,  p.  196,  it 
maybe  Inferred  that  the  name  of  Suez  orlglnaUy  denoted 
Bfr  Suwels.  Throoghoat  the  Middle  Ages,  as  m  Boman 
timea,  the  main  route  firom  Cairo  to  the  Bed  Sea  was  ap  the 
Nile  to  K6s,  uid  then  throagh  the  deeert  to  Aldhib.  With 
the  Ottoman  oonquest  Suez  became  more  Important  aa  a 
uaral  and  trading  station.  Ships  were  built  there  from  the 
16th  century  onward b,  and  in  the  16th  oeotniy  an  annual 
fleet  of  nearly  twenty  vessels  (Nlebuhr}  sailed  from  it  to 
Jiddah,  the  port  of  correapondenoe  with  India.  When  the 
Frenoh  ocoopied  the  town  in  1796,  and  Bonaparte  was  fliU 
of  his  canal  prqjeot,  Suez  was  much  decayed,  and  the  oon- 
fiicti  which  followed  on  ita  occQpation  in  1800  by  an  Eng- 
lish fleet  laid  a  great  part  of  the  town  In  ruins.  The  over- 
land mall  route  from  finglaod  to  India  by  way  of  Soez  was 
opened  in  1837.  The  regular  Peninsular  and  Oriental 
steamer  service  began  a  few  yean  later,  and  In  1867  a  rail- 
way was  opened  from  Qairo  through  the  desert.  This  line 
is  now  abuidoned  in  favor  of  the  railway  which  follows  the 
canal  from  Suez  to  Iimailla,  and  then  ascends  the  Witdy 
Tumeil&C  to  ZaVAzIk,  whence  branches  diverge  to  Ckiro  and 
Alexandria. 

Suez  Canal.  The  great  engineering  features  have  been 
already  treated  of  under  Cawal  (vol.  iv.  pp.  697-99).  The 
opening  of  the  canal  to  a  great  extent  revolutionized  the 
main  lines  of  international  tiafBc  More  especially  it  baa 
restored  to  the  Mediterranean  eonntries  a  share  in  the  com- 
merce of  the  world  such  aa  they  have  not  possessed  since 
the  beginning  of  the  modem  period.  In  doing  so  it  has 
natniaUy  caused  the  decay  of  certain  stations  (such  as  fit. 
Helena)  on  the  oceao  highways  previously  In  vt^e.  In 
the  caae  of  sailing  vessels,  however,  the  winds  at  the  Bed 
Sea  entranoe  of  the  canal  are  ao  fimqnently  contrary  Uiat 
mneh  of  Uie  advantage  of  the  shortauas  of  lonte  is  IobL  and 
these  vessels  consequently  still  tske  the  old-thshtoned 
d6toura.  Traffic,  too,  In  the  canal  has  so  greatly  Increased 
that  in  1886  a  vessel  was  considered  fortunate  that  got 
through  in  forty-eii^t  hours.  In  lese  ahlpownen  having 
•nreiaed  dissatlaflMtion  with  the  eonditira  of  the  service, 
wmemes  for  rival  cauls  were  started,— one  tor  a  fresh-water 
canal  ftom  Alexandria  to  Cairo  and  thence  to  Suez  way 
of  Tel-«]-Keblr,  and  another  for  a  canal  from  Alexandria  to 
Mansnimh  and  lamailia,  and  then  parallel  to  the  original 
caaal  to  Sne^  and  a  third  for  the  construction  of  a  second 
Soea  canal,  to  be  finished  In  1888.  Tbese  proposals  all  fell 
to  the  ground ;  bnt  at  length,  In  1886,  It  was  determined  to 
widen  the  existing  canal  ao  as  to  accommodate  the  incrrased 
trafflfl,  and  the  worka  are  now  in  progress.  Originally  con- 
•femeted  by  Frenoh  capital,  the  Suez  Cbnal  has  passed  more 
sod  more  into  the  flnaoclal  ownership  as  well  as  under  the 
political  protection  of  England.  In  1875  the  British  Govern- 
ment purchased  176|60B  shares  ftom  the  khedive  of  Egypt 


at  the  price  of  £3,876,682  [$19,326,188.62],  or,  Including  oom- 
mission  and  expenses,  £4,076,622  [$19,812,3^92],  and  ex- 
chequer bonds  were  issued  to  the  value  of  £4,000,000  [$19,- 
440,000].  By  opening  up  a  passage  by  which  the  £sunal 
forms  of  the  Bed  Sea  and  of  the  Mediterranean  may  re- 
spectively advance  north  and  south  into  regions  ftom  which 
they  have  hitherto  hem  excluded,  the  canal  has  produced 
some  curious  results,  which  have  been  lately  investigated 
by  Dr.  Conrad  Keller  of  Zurich  {"  Fauna  im  Sues-Kanal  u. 
Diflbsion  de  Medlter.  u.  Eryth.  Thlerwelt,"  in  Nmt6  Dmk- 
admflen  d,  aUg,  tchveuM"  Oa.  /.  Naturwug.,  Zurich,  1883). 
Deep-sea  forms  are,  of  course,  prevented  passing  by  the 
shfdlownees  of  the  canal ;  and  the  sandy  nature  of  the  soil, 
the  luxe  lakes,  tiie  currents,  the  disturbing  infiueneo 
exerted  Inr  the  continual  movement  of  vessels,  and  tiie  ex- 
cessive sutness  of  tbt  water  all  tend  to  limit  and  retard  the 
progrees  of  even  those  forms  most  adapted  to  make  their 
way  through  such  a  channel.  The  salinity  of  the  water  is 
much  neater  than  that  of  the  Mediterranean  or  the  Bed 
Sea.  This  Is  due  mainly  to  two  eause^— ^e  rapid  evapora- 
tion to  which  the  water  In  the  ean^  is  subjected  and  the 
gradual  melting  of  the  deposits  of  salt  (tfae  result  of  pre- 
vious evaporation  in  distant  ages)  in  some  of  the  depressions 
through  which  the  canal  is  carried.  In  the  Bitter  liikea, 
for  example,  it  was  found  in  1872  that  on  mi  average  each 
cubic  m«re  ai  water  contained  166.42  lb  of  salt,  or  about 
three  timea  as  much  as  ordioaiysea water.  A  certein  num- 
ber of  forms  common  to  the  Bed  Sea  and  the  Mediterranean 
ai^iear  to  have  migrated  from  their  original  homes  when 
in  Quaternary  timea  the  Isthmns  was  still  a  lagoon.  Theee 
being  discounted,  the  following  rem&iu  as  the  result  of  the 
recent  connection  established  between  the  seas :  (1)  from 
the  Mediterranean  PMm  eandida  (as  fiu  as  Ismailia),  8oIm 
vagina,  8pkmroma  mrrata  (to  the  south  of  Tlmsah  Lake), 
CbrdtuM  eiids,  Qammanu  sp.  (to  the  nearer  end  of  the  Great 
Bitter  Lake),  Setea  wUgarU,  UmMna  drrikesa,  Atetdia  intt^ 
Kaofj^  and  Labrax  luput  (to  the  Bed  Sea) ;  (S)  from  the  Bed 
Sea  seventeen  forms  were  found  journeying,  but  one  only, 
JfytibuvariabM»,hMA  got  out  into  the  Meditoranean  proper; 
Ottraeion  cufriew  and  Cnranx  inacntpktkaimua  had  Just  got  a» 
rmfe,  and  Prittiptma  ttrident  (the  curious  fish  that  utters  a  cry 
when  caught),  Jfoetrs  obrtna  and  CVtOsum  teabridm  were 
found  in  Lake  Meiual^.  This  lake  seems  to  prove  in  tha 
meantime  an  obstaole  to  the  passage  of  eight  other  spedes. 

The  following  figures  are  In  oontinnatlon  of  the  table  ilk 
vol.  iv.  p.  699 : 


1 

No.  of 
{  Venels 
1  entering. 

Orofls 
Tonnage. 

Receipts. 

Year. 

111 

Qtom 

Tonnage. 

Beoelpts. 

ISTS 
1876 
1«7 
187a 

isn 

1800 

14M 
1467 
ISSS 
UM 
1477 
202B 

2,B«,708 
fLOTUO? 
S,41S,HS 
8,2n,08S 
S,nB,M2 

£1^,887 
1,22»,157 
1.889,817 
1.272,486 
1,214^ 

lesi 

1882 
18SS 
1884 

isec 
uss 

2727 

sigs 
law? 

83B4 
88» 

8100 

5,7H,401 
7.122.136 
8,061,807 
8,81»M7 
8;SB6,«U 

8,m.m 

£2,0».S74 
2,421.686 

2,^134 
2,48Mt7 

In  1883  10  francs  60  cents  [$2.03]  were  chanjwd  per  ton 
(net  tonnage),  and  pilotage  dues  amounted  to  70  cents  [18 
cents]  per  ton  on  an  average;  on  1st  July,  1884,  pilotage 
dues  were  abolished ;  and  in  1886  the  transit  dues  were  ra- 
dnced  to  9  francs  60  cents  [$1.84]  per  ton. 

SUFFOLK,  the  most  easterly  county  in  En^nd, 
is  bounded  E.  by  the  North  Sea,  N.  by  — .».wt»t 
Norfolk,  W.  bv  Cambridge,  and  S.  by  Es- 
sex,  the  boanoaries  bang  chiefly  the  sea  and  rivers ; 
it  has  somewhat  the  shape  of  a  half  moon.  Its  gntA- 
est  length  north  to  sontfa  from  Yarmouth  to  Land- 
guard  Point  is  aboat  50  miles,  and  its  average  length 
about  30 ;  its  greatest  breadth  fVom  east  to  west  is 
about  55  miles.  The  total  area  of  the  oonnty  is  944,- 
060  acres,  or  1475  sqiug%  miles. 

The  prinoip^  geological  formations  are  the  Chalk 
and  the  Tertiaries,  bntthev  are  frequently  overiaid  by 
drift.  The  sarfaoe  is  for  the  most  part  flat  or  slightly 
nndulating,  In  the  extreme  northwest  round  Muden- 
haU  it  joins  Uie  fen  country.  The  fen  land  is  bordered 
by  a  low  range  of  chalk  hills  extending  from  HaverhiH 
by  Newmsricet  and  Buiy  St.  Edmunds  to  Thetfinrd. 
^e  Chalk  extends  eastwards,  but  tomrds  the  sontli 
passes  under  the  London  day  and  crag,  which  a^tniu 
the  months  of  the  principal  rivers  and  extends  nom 
Sodbairby  Ipswich  to  Aldeburgh.  The  easterly  slopes 
of  the  Chalk  are  also  overiaidpy  beds  of  oUy,  as  well 
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u  hy  po6t-01acial  gravels,  in  wbtoh  flint  implements 
and  other  indications  of  the  presence  of  pre-faiBtoric 
man  have  been  foond.  The  most  interesting  deposits 
are,  however,  those  of  the  cnig  of  the  late  Miocene 
tna  niocene  periods,  resting  on  the  London  clay,  or, 
where  it  averkps,  on  the  Chalk.  At  the  base  of  the 
crag  resting  on  the  London  day  is  the  famous  Suffolk 
b(HM  bed.  The  cmt-liDe  has  a  length  of  about  52 
miles,  and  is  comparatively  regular,  with  only  slight 
convexities  towards  the  sea,  the  bays  being  generally 
shallow  and  the  headlands  rounded  and  only  aligbtly 

grominent.  The  estuaries  of  the  Deben,  Orwell,  and 
tour  are,  however,  of  some  len^.  The  shore  is 
generally  low  and  marshy,  with  occasional  day  and 
sand  cliffs.  The  riveis  flowing  northwards  are  the 
Lark  in  the  northwest  corner,  which  passes  in  a  north- 
westerly direction  to  the  Great  Ouse  in  Norfolk  ■  the 
Little  Ouse  or  Brandon,  also  a  tributaiy  of  the  Great 
Ouse,  flowing  by  Thetford  and  Brandon  and  forming 
part  of  the  nortnam  boundary  of  the  county ;  and  the 
Waven^,  which  rises  iu  Norfolk  and  forms  the  boun- 
6an  between  that  oounty  and  SuiSblk,  from  Palgrave 
till  It  falls  into  the  mouw  of  the  Yare  at  Yarmouth. 
The  Waveney  is  navigable  from  Bungi^j  and  by  means 
of  Lake  Lotninff  also  communicates  with  Lowestoft 
The  rivers  flowing  in  a  southeasterly  direction  to  the 
North  Sea  are  the  Bl;rUi ;  the  Aide  or  Ore,  which  has 
a  course  for  a  long  distance  parallel  to'  the  seashore, 
and  has  its  port  at  Orford :  the  Deben,  ftom  Deben- 
ham,  flowing  past  Woodbridge,  up  to  which  it  is  navi- 

fEible ;  the  Orwell  or  Gipping,  wnioh  is  navigable  to 
towmarket,  whence  it  flows  past  Needham  Maricet  and 
Ipswich ;  and  the  Stour,  which  forms  nearly  the  whole 
soathem  boundary  of  the  county,  receiving  the  Brett, 
which  flows  past  Lavenham  and  Hadleigh  ;  it  is  navi- 
sable  from  Sudbuiy  and  has  an  important  port  at 
Harwioh.  The  oounty  has  no  valuaUe  minmls.  Ce- 
ment is  dug  for  Boman  oement ;  and  lime  and  whiting 
are  obtained  in  various  i£8trid& 

^ffHeHlftm;— Saflblk  Is  one  of  the  most  fertile  ooonties  In 
Eugland.  In  the  16th  oentnry  It  wm  fiuaed  for  its  dairy 
prodncts.  The  high  prioee  of  corn  daring  the  wais  of  the 
French  Bevalution  led  to  the  ezteoBlve  breaking  ap  of  its 
pastuia,  aad  it  ii  now  one  of  the  prinoipal  com-growiog 
countiea  In  England.  There  !■  consfderablo  variety  of  soils, 
«nd  consequently  in  modes  of  farming,  in  different  parts  of 
the  oonuty.  Along  the  sea-coast  a  sandy  loam  or  thin  B$.uiy 
soil  pnvails,  covered  in  some  places  with  heath,  on  yrhieb 
large  qnantltlea  of  sheep  are  fed,  and  intenqwrsed  with 
tracts,  more  or  less  marshy,  on  which  cattle  are  grazed. 
The  DBHt  land  adjoins  the  rivers,  and  consists  of  a  rich  sandy 
loam,  wiUi  patches  of  lighter  and  easier  soil.  In  thesonth- 
west  and  the  centre  is  mach  fine  com  land,  having  mostly  a 
eiBj  subsoil,  but  not  so  tenacious  as  the  clay  in  Essex.  In 
climate  Snffolk  is  one  of  the  driest  of  the  English  ooonties, 
the  rainfoll  being  only  half  that  of  the  counties  In  the  west 
Towards  the  northwest  the  soil  is  genen^l;  poor,  eonslst- 
mg^^artly  of  sand  on  chalk  and  partly  of  peat  and  open 

According  to  the  agricoltaral  retams  for  1886,  780,448 
aores  or  nearly  five-slxthaof  the  total  area  were  under  cul- 
tivation, 363,641  being  nnder  com  crops,  1S0,3S6  under 
gieeu  cnqis,  M,893  elover  and  rotation  grasses,  174,970  per- 
maosnt  pasture,  19  flax,  57  hops,  and  26,613  fallow.  Wheat 
and  barw'  are  the  most  impoTtant  of  tiie  com  crops,  having 
an  area  of  118,873  and  161,630  respectively.  Of  gieen  crops 
only  2452  were  under  potatoea,  while  55,434  were  onder  tur- 
nips and  swedes,  36,311  under  mangold,  853  under  carrots, 
4100  under  sabbage,  and  Sl,207  under  vetches,— figures 
which  indicate  tliat  much  attention  Is  paid  to  the  winter  feed- 
iiw  of  catUe.  Horses  in  1886  numbered  43^7,  of  which  32,- 
1KB  man  used  solely  for  purposes  of  agricaltare.  The  breed 
known  as  Suffolk  punchea  is  one  of  the  most  valued  for 
agricultural  paipoees  in  England  (see  AoaicoL-ruBB,  vol. 
i.  p.  341).  Cattle  numbered  7<^695,  of  which  23.653  were 
cows  and  heifeis  In  milk  or  in  mlt,  and  17,383  other  cattle 
two  years  old  and  above.  The  breed  native  to  the  county 
is  a  polled  variety,  on  the  improvement  of  which  grrat  puns 
hare  been  bestowed  in  recent  yevs.  The  old  Suffolk  cows, 
fiuaoos  for  their  great  milking  aualities,  were  of  -wions 
ooIms,  yellow  fHwknninatiog.  The  imjnoved  ara  all  red. 
Mack  milk  is  now  sent  to  London,  Tarmonth,  etc  IStJty 
eattle,  mostly  imported  from  Ireland,  are  graaed  In  the 
winter.    The  sheep  are  nearly  all  of  the  blaok-iheed  imr 


proved  Suffolk  breed,  a  cross  between  the  old  Xorfblk  homed 
sheep  and  Sonthdowns.  She^  nombered  433,88&  of  which 
330,954  were  one  year  old  and  above.  Suffolk  is  famoos  for 
pigs.  The  breed  most  common  Is  small  and  nrj  compact, 
and  black  in  ctdor.   Pi^  numbered  131386  in  1886. 

The  following  taUe  givea  daeslflcatloni  <tf  holdinsB  ia 
187Eandl885: 


i 

>> 

BO  aerw 

Prom  SOU 
100  aerts. 

From  lOOto 
■OOaona. 

VromSOOto 

JTiiMnSOOtfi 

1000  MTM. 
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UWUTM 

Va. 

Mo. 

A.rMk 

Ko. 

Aim. 

No. 

So. 

ATM. 

So. 

Aim. 

im 
uw 

am 

MJBI 

urn 
lira 

I01.SM 
»t0H 

ms 

1873 

S9SJBS 

3au,m 

asT 

IMJNO 

tm 

17* 

ii4,tn 

a 

17 

I4.TM 

Thus  in  1875  there  were  in  all  S714  holdings  with  787,085 
acres,  and  in  IUSS  9357  with  783,019  acres.  According  to  tb« 
latest  landowners  Return  (1873)  Suffolk  was  divided  among 
19,276  proprietors,  holding  630,368  acres,  at  a  valued  rental 
of  £1,784,837  [$8,674,259:23],  or  an  aven^  all  over  of  about 
£1,  18s.  9id.  [t9.42]  per  acre.  Of  the  owners  13,511  or  nearly 
threa-fourths  possessed  less  than  one  acre  each.  The  fol- 
lowing possessed  over  10,000  acres  each :  Lord  Bendlesfaam, 
19369;  Oeot^  Tomlina,  18.473;  marquis  of  Bristol,  16354; 
the  mahan^ah  Dhnleep  H.  H.  Singh,  14,616;  Lord  Huot- 
ingfield,  11,713;  eari  of  Stradbroke,  11,097;  Sir  Bichard 
Wallace,  11,233;  Lord  Henniker,  10,910. 

Ommtinieation. — ^The  river  navl^tioa  affords  means  of 
oommanication  with  diflbrent  ports,  and  sopplica  fitdUtica 
fbr  a  considerable  amount  of  tiaffic  The  oounty  is  Inters 
sected  in  all  directions  by  branches  of  the  Qreat  Eastern 
BaUwa}^  which  touch  at  almost  every  town  of  importance. 

JUxaaaOmret  and  Trade, — The  count?  is  eassnti^y  agri- 
ealtnra^  and  the  most  important  manunctares  idate  to  Miis 
branch  of  Industry.  They  include  that  (HTagriealtoral  im> 

S laments,  especially  at  Ipswich,  Bury  St.  Edmunds,  and 
towmarket,  and  that  of  artificial  manures  at  Ipswich  and 
Stowmarket,  for  which  ooproUtes  are  dug.  Muting  ia  ex- 
teoslTdy  carried  on  thrmu^out  the  oounty.  There  is  a 
gnn-eottoD  maanhetory  at  Stowmarket,  and  gnu  flints  are 
still  made  at  Brandon.  At  different  towns  a  variety  of 
small  miscellaneous  manufiictnres  are  carried  on,  intdadlog 
silk,  ootton,  liuen,  woollen,  aad  horsehair  and  eoeoa-Bot 
matting.  The  prlndpal  ports  a»  Tannouth  (sitnated 
chiefly  in  Norfolk),  Lowestoft  Sonthwold,  Alddnirfrh, 
Woodbridge,  and  Ipswich.  Yarmoath  Is  one  of  the  most 
important  fishing  stations  on  the  east  coast  of  England ; 
within  the  oounty  Lowestoft  is  the  chief  fishing  town. 
Horlngs  and  mameiel  are  the  fish  most  abnndaut  oa  the 
coasts. 

AimiM^raHmi  and  Appalaffoa. — Suffolk  comprises  Si  hun- 
dreds; the  boroughs  of  Beocles  (pop^  5731),  which  has 
several  large  maltings;  Bun^  St  Edmonds  (16,111),  the 
chief  town  in  West  Snffblk ;  Bye  (3296),  an  ancient  market 
town ;  Ipswich  (50,546),  the  latest  town  and  principal  port 
of  the  connty ;  Aldeburgh  (3106),  the  birth^ace  of  CraUte ; 
Southwold  (2107),  a  fishing  town  and  bathing  resort ;  flie 
largest  part  (5856)  of  Sndbary  (6SB4)  a  market  and  maoa- 
&ctnring  town ;  and  small  portions  of  the  boroughs  of  Thet- 
ford and  Oreat  Yarmouth,  which  are  situated  dbiefly  in 
Norfolk.  The  other  princip^  towns  are  Hadleigh  (3237), 
witii  a  considerable  tnde  in  com  and  malt ;  Btverhill  (86H6) 
(partly  in  Essex),  of  great  antiquity,  and  possessing  Impor- 
tant silk  mauafhctnres ;  Lowestoft  ( 16,756),  a  port  and  fish- 
ing station;  Stowmarket  (4063);  and  Woodbridge  (45U1, 
with  some  coasting  trade.  Suffolk  is  divided  into  geldable 
portions,  in  which  the  sovereign  bas  the  chief  rights,  and 
libertiM.  The  liberties  are  those  of  St.  Etheldreda,  St.  Ed- 
mund, and  the  dukedom  of  Norfolk.  The  court  v£  qoaiter 
sessions  is  at  Ipswich  for  the  eastern  division  and  ad- 
journment at  Bury  St.  Edmunds  for  the  western.  There 
are  nineteen  petty  and  sessional  divisions.  Hie  hundreds 
of  Hartismere  and  Stow  and  the  borough  of  Bye  are  for 
petty  Bcesional  purposes  included  in  the  eastern  divirion. 
and  for  other  purposes  In  the  western.  The  boroaghs  of 
Bury  &t.  iidmunds,  Ipswich,  Great  Tarmonth,  and  Sudbury 
have  commissions  of  the  peace  and  separate  courts  <^  quar- 
ter sessions ;  and  Eye  and  Southwold  have  oommiasions  of 
the  peace.  For  parliamentary  purposes  the  oounty  was 
until  1885  divided  into  East  and  West  Sofiblk,  but  it  now 
constitotes  five  divisiona,  each  retoraing  one  member,  viz.. 
North  or  Lowestoft  diviflion,  North-east  or  Bye,  North-west 
or  Stowmarket,  South  or  Sadbnry,  and  South-east  or  Wood- 
bridge.  Bury  St.  Edmunds  returns  one  member  and  Ips- 
wich two ;  Eye,  which  formerly  returned  one  member,  was 
merged  In  the  North-east  division  of  the  conntr  ia  188(L 
The  oounty  contains  517  dvil  parishes  with  jparti  ti  7  othef& 
It  is  mostly  in  the  diocese  <rf  Norwich.  From  214^  la 
1801  the  populatlm  had  Inereased  tqr  ll^  to271,541,  Iv 
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18U  to  315,073,  hj  1961  to  337,070,  ud  by  1881  to  366^ 
of  whom  174,W6vere  nudea  and  182,887 lemalw.  ^Hte  nnm- 
brarof  penonitoaDMite  mB  0JS8  and  at  marm  to  ■  person 
S.6S. 

HiwUrrg  and  ^tUigtiiMflt.— Tite  district  which  now  indndee 
Norfolk,  SalFolk,  and  a  portion  of  Cambridge,  and  after- 
wards formed  East  AagUa,  had  in  early  time*,  im  acooont 
«r  the  manhfli  to  the  west,  ptaotlcaUy  the  ehaiafltor  of  a 
peninsnU.  It  was  InhaUted  by  the  leeni,  who  had  their 
capital  at  Icklinglum,  in  the  northwest  of  Saffolk.  Of  the 
nomeroos  barrows  and  tamoli  belonging  to  this  period 
mention  may  be  made  of  those  at  Fomlum  St.  Oeneveve 
and  those  between  Aldebnish  and  ftiape.  Kany  of  the 
medhBTal  castles  were  bnllt  on  andent  monnds.  The  dls* 
biet  snbmitted  to  the  RomanB  daring  the  campatan  of  Aa- 
loB  Plaatins,  and,  although  the  Iceni  joined  the  Trinoban- 
t«5  snder  Boadloea,  the  xceistanoe  made  was  ultimately 
flroltless.  A  Boman  road  fkom  I«ndou  crossed  the  centre 
of  Saffolk  northwards  by  Stratford  St.  Mary,  Needham 
Ibrket,  and  Billingford  (Norfolk)  to  Norwich,  another 
passing  in  a  mote  westerly  direction  to  Thetfoxd.  Walton, 
where  imptnrtaDt  Boman  rellca  have  been  fonnd,  Dnnwich 
(possibly  Sitoma^),  and  Bargh  Castle  (probably  Ombnio- 
ntwnj,  one  of  the  most  perfect  specimens  of  a  Boman  fort  in 
England,  incloaing  an  area  of  Ave  acres,  are  supposed  to 
have  been  Boman  fortified  stations  erected  for  the  defence 
of  the  au<m  shore.  Other  Boman  stations  were  at  Strat- 
ford St  Uary,  Tbetford.  and  Ickllnghom.  The  capital  of 
the  kingdom  of  East  Anglia  was  at  Dunwlch  in  Saffolk. 
Afterwarda  East  Anglia  was  divided  into  Norfolk  and  Saf- 
folk. Slgebert  eatabliahed  an  ecoleelastlcal  diocese  at  Dan- 
wich  in  ^0,  and  erected  a  palace  and  a  oharch  partly  out 
of  the  Roman  remains.  The  earldom  of  Norfolk  and  Suffolk 
was  bestowed  by  the  Oon%neror  on  Balph  le  Ouader. 
Though  Suffolk  suffered  Aram  fncutsions  of  the  Danes,  they 
did  not  effect  a  complete  sul^iigation  of  It.  The  preTailing 
terminations  of  the  place  names  are  Anglian.  The  remans 
of  old  castles  are  comparatiTely  unimportant,  the  principal 
being  the  eutrenchmenta  and  part  of  the  walls  of  Bongay, 
the  ancient  stronghold  of  the  Kgods ;  the  pictniesque  ruins 
of  Uettingham,  built  by  John  de  Norwiim  in  the  reign  of 
Edward  UI. ;  Wingfleld.  sarroonded  by  a  deep  moat,  with 
the  turret  walls  and  tne  drawbridge  still  existing;  the 
splendid  ruin  of  Fiamlingbam,  with  biKh  and  maaslTe  walls, 
origlnaUy  founded  In  the  8th  oentnn',  out  restored  In  the 
12th;  the  outlines  of  the  extensive  fortress  of  Clare  Ositle, 
anciently  the  baronial  resldenoe  of  the  earls  of  Clare ;  and 
the  fine  Norman  keep  of  Orford  Oastle,  on  an  emlnenoe 
overlooking  the  sea.  Among  the  many  flue  residenoes 
within  the  oonntv  then  are  several  Interesting  examples 
of  domestic  architecture  of  the  reigns  of  Henry  VUI.  and 
Elizabeth.  Thronghoat  its  whole  history  the  annals  of 
Snffolk  have  been  comparatively  uneventfhl.  It  adhered 
with  Norfolk  to  the  caose  of  the  Parliament.  James,  duke 
of  York,  twiee  defeated  the  Dntch  off  Oie  coast,— via..  Van 
Tromp  off  Lowestoft  on  3d  Jnne,  1665,  and  De  Bnytor  in 
Sonthwold  Bay  on  28th  Hay,  1673.  Of  monastic  remains 
the  moat  important  are  those  of  the  great  Benedictine  abbey 
»f  Bury  St.  Edmunds,  noticed  under  that  town ;  the  college 
of  (3are,  originally  a  cell  to  the  abbey  of  Bee  In  Normandy 
and  afterwards  to  SL  Peter*^  WflStminster,  converted  into  a 
college  of  secular  canons  in  the  reign  cS  Henry  VI.,  and 
still  retaining  much  of  its  ancient  architecture,  and  now 
used  as  a  boarding-school ;  the  decorated  gateway  of  the 
Angnstinian  priory  of  Botley ;  and  the  remains  of  the  Gray 
Friars  monasten' at  Dunwich.  A  peculiarity  of  tiie  church 
BTChitectore  is  th  e  use  of  flint  for  purposes  of  ornamenta- 
tion, often  of  a  very  elaborate  kind,  eapecially  on  the 
porches  and  parapets  of  the  towers.  Another  characteristic 
is  the  round  towers,  which  are  confined  to  f^at  Anglia,  but 
are  considerably  more  numerous  in  Norfolk  than  in  Suffolk, 
the  principal  being  those  of  Little  Sazbam  and  Herring- 
flee^  both  good  examples  of  Norman.  It  Is  gnestionable 
whether  there  are  any  remains  of  Saxon  arcbitectare  in 
the  county.  The  Decorated  la  well  represented,  but  by  fiur 
the  greater  proportion  of  the  chnrches  are  Perpendicolar, 
special  features  being  the  open  zoofo  and  woodwork  and  the 
line  fonts. 

See  Blome*!  Deteriptbm  tfS^otk,  1078 :  Klrby's  Vaerlatlon,  1748, 
3ded.lS»:  SuokWsffiitorvqf  5UMt,lM&48:  Her^i  HkBo^ 
turn  qf  atijMk  inVSiX,  ad.,  with  aiddltlons,  by  i>r.  J.  J.  Howaid, 
UOB:  and  BrowiK'B^ilorvV  OiivnvtiHaNaitan  and  JfJaNortel 
Ckmdtu    Ayjfea,  1837.  >  (r.  r.  h.) 

SUFISM.  See  Hohammedanism,  vol.  xvi.  p.  616 ; 
MTsnctSH,  vol.  xvii.  p.  137;  and  Sunnites,  mfra. 

SUGAB.  Fonoerly  chemiatB  called  eveiTthing  a 
"snnr"  which  had  a  sweet  taste,  and  soetate  of  lead 
to  uiis  day  is  known  as  "  sogu  of  lead  "  in  oommeroe 


and  familiar  chemical  parlance ;  but  the  term  in  -ita 
Bcientifie  sense  soon  came  to  be  restricted  to  the  sweet 
pria<nples  in  vegetable  and  animal  juices.  On^  one 
of  these— cane  sugar — was  known  as  a  pure  snb^anoe 
until  1619,  when  Fabrizio  Bartoletti  iBofated  the  sugar 
of  milk  and  proved  its  individuality.  In  regard  to  all' 
other  *' sugars"  besides  these  two  the  knowledge  of 
chemists  vas  in  the  highest  degree  indefinite,  and  re- 
mained so  and]  about  the  middle  of  the  18th  oentu^, 
when  Marxgraf  made  the  importaatdisooveiy  that  the 
somia  of  the  juioes  of  beets,  carrots,  and  certain  other 
fl^y  roots  are  identical  with  one  another  and  with  the 
Bogar  of  the  cane.  Lowitz  subsequently  shoved  that 
the  gramilar  part  of  honey  is  something  different  from 
cane  sugar ;  this  was  confirmed  b;^  Proust,  who  found 
also  that  Lowitz's  honey  sugar  is  identical  with  a  crys- 
tal! izable  sugar  present  lu-gely  in  the  juice  of  the 
grape.  Proust's  invesUgations  extended  to  other 
sweet  vegetable  juices  also.  All  those  investigated  by 
him  owed  th^r  sweetness  to  one  or  more  Spedes. 
of  only  three  spedes, — (1)  cane  sugar,  (2) 
grape  sugar,  (3)  (amorphous)  fruit  sugar.  Proust's 
results  obtun  substaoUally  to  diis  day  ;  a  number  of 
new  Bogais  striotlr  similar  to  these  three  have  been 
disoorered  since,  out  none  are  at  all  widely  diffused 
throughout  the  organic  kingdom. 

The  quantitative  elementary  compoeition  <^  cane 
sugar  was  determined  eaily  in  the  19tn  cen- 
tury by  Gay-Luasao  and  Th^nard,  who  may  i^^d^' 
be  said  to  have  virtually  established  our  min&tioa! 
present  formula,  CuHnOu.  Under  Fee- 
HENTATiON  (vol.  iz.  pp.  81-82)  it  hss  been  ezpl^ned 
bow  Gay-Lussao  (in  1811)  came  to  mia-correot  his 
numbers  so  as  to  bring  them  into  accordance  with  what 
we  now  express  by  C|HuO|  =  iCuHuOn.  Dumaa 
and  Boullay,  some  years  later,  found  that  oane  sugar 
is  what  Gay-Luasao  and  Th^nard's  analysis  makes  it 
out  to  be,  while  the  '*  oorreoted  "  numbers  happen  to 
be  correct  for  grape  vogar.  Dnmas  and  Bouluy's  le* 
eeareh  completed  the  foundations  our  present  a^ce 
of  the  sn^ect.  "  Sugar  "  is  now  a  oollective  term  for 
two  chemical  genera  named  saccharoH*  (all  GitHnOn} 
and  glucom  (all  GaHuOs).  All  sugars  are  colorless 
non-volatile  solids,  soluble  in  water  and  also  (though 
less  largely)  in  aqueous  alcohol ;  from  either  solvent 
they  can  in  general  be  obtained  in  the  form  of  crystals, 
llie  aqueous  solution  exhibits  a  sweet  taste,  which, 
however,  is  only  veiy  fteUy  developed  in  oertun 
apeoies. 

All  sugars  and  their  solutions  have  the  power  of  tamiag 
the  plane  of  polarisation  of  light.  In  a  given 
solution  of  a  given  kind  of  sugar  the  angle  •  noftSjSSiSn 
through  which  the  plane  is  turned  Is  governed  ^^fii^° 
by  tbe  equation  a  =  ±  [a]  tp,  where  I  stands  for  ^ 
the  len^  of  solution  traversed  (the  customary  unit  of 
length  being  tbe  oentimetre)  and  p  for  the  number  of  gisms 
of  dry  sugar  present  In  a  volume  of  solution  equal  to  that 
of  (say)  100  gnuns  (3.58  os.)  of  water,  where,  however, 
"gram"  must  be  taken  as  merely  a  convenient  word  for 
"unit  of  weight";  d=[«],  the  special  value  of  a  for 
1=  1  and  p  =  1,  is  called  the  specific  rotatory  power  of  the 
sugar  operated  upon.  The  sign  ±  indicates  that  tbe  plana 
of  polarisation  is  turned  either  to  the  right  m  to  tbe  left 
according  to  tbe  nature  of  the  species.  For  a  given  species 
and  a  given  temperature  [a]  has  a  constant  value.  Suppos- 
ing its  vaine  to  have  been  determined  by  standard  experi- 
ments and  I  to  be  known  (or  to  be  kept  constant  through- 
out and  taken  as  unit  of  length),  tbe  determination  of  « 
fhr  a  given  solution  sufices  fhr  the  ealoolation  of  p.  This 
method  is  largely  used  industrially  finr  ttm  am^ing  of  cane 
SDgar. 

Sngan,  though  neutral  to  litmus  and  Inert  towards  suoh 
substancee  as  carbonates  on  the  one  hud  and  aqueous  adds 
(fiM  adds)  on  the  other,  combine  vritfa  strong  bases,  soefa  ae 
canstio  potash,  baryta,  and  lime,  into  ssoeihaFatet,  and,  when 
brought  into  oontttct  with  the  strongest  nitric  acid  (or  a 
mixture  of  the  same  with  oil  of  vitriol)  or  (at  the  proper 
temperature)  with  acetio  anhydride,  unite  with  these  into 
nitrates  and  acetatei  respectively,  with  elimination  of 
water.  These  nitrates,  etc.,  are  related  to  the  respective 
sugar  exaetiy  as  (to  teke  an  anahw">*  nitrate  of 
.  methyl,  C^NOi),  is  to  aMthxl-aleohoU  CHj(OH) ;  only  in 
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the  case  of  a  sugar  a  plural  of  "SOt's  is  capable  of  enieriag 
into  67617  oae  moleoale  mad  turning  ont  bo  oumj  Bo's; 
henoe  aagan  are  laid  to  be  polyvalent  olnAoti.  Of  the 
lereral  points  of  dlflbrenoe  between  ■aoehanwM  and  glnoosee 
the  most  importuit  is  that,  while  the  latter  remain  on- 
cfaanged  when  boiled  with  highly  dilute  snlpharic  or  hydro- 
chloric (or  certain  other  kinds  of)  acid,  the  fionner  take  up 
water  aod  eveiy  moleoale  biei^  up  into  two  nu^ecnlea  of 
glaooae.  which  in  general  are  of  difltoent  kinds.  Qute 
•agar,  for  instance,  yields  dextnae  and  bmdcte  (so  called 
from  the  direction  In  whioh  fbej  torn  the  plane  of  pdarised 
light),  thas— 

CitHnOii  +  HiO  =  OiHiiOt  +  <VBiiO« 
Cone  Sugar  Deztroee  Leernloee. 

Oane  aogar  tarns  the  plane  of  polarized  light  to  the  right ; 
the  mixed  glucose  produced  is  Isevo- rotatory :  henoe  the  pro- 
oeas  is  spoken  of  technically  as  involving  (ne  faiesriioa  of 
oane  sugar,  and  the  mixed  product  is  called  imiert 
The  term  "invenion,"  however,  has  come  somehow  to  be 
nsed  for  all  decompositions  which  fall  under  the  above 
eqoation;  occasIoniUly  it  is  used  even  in  a  wider  sense,  to 
Ineladfl  any  decomposition  of  a  carbo-hydiato  (c^.,  statch) 
into  two  leas  complex  carbo-hydrates. 

All  sugars  are  \\alt^  to  fennentatiTe  changes ;  a 

speraa]  ehancter  of  the  three  principal  veg- 
I^ent-  etable  sugars  is  that,  when  Ivou^ht  into 
"cSfcngec     oontact  as  solations  with  yeast  (living  cells 

of  saoofaaiDiayoes),  under  suitable  condi- 
tions, they  suffer  Tinons  fermentaUon,  break  up 
substantially  into  carbonic  acid  and  alcohol  Dextrose 
and  Isernlose  break  up  directly,— €.H|,Ob  =  2C,H|0 
+  2C0f  Cane  sugar  first,  under  the  influence  of  a 
Bolabte  ferment  in  the  yeast,  gets  inverted,  and  the 
invert  sugar  then  ferments,  the  dextrose  disappearing 
at  a  greater  rate  than  the  uevulose. 
It  IS  remarkdbte  that  no  sugar  has  ever  been  pro- 

dooed  «rUfi(»aUy  even  in  the  sense  of  being 
r^l^^Qon.  ^^^^^       ^™  other  native  or^ic  aub- 

stanoes  of  leas  ebmnioal  oomplezity.  It  is 
easy  to  produce  dextoose  from  staioh,  or  IsBTuIose  finm 
inmio,  or  both  from  cane  st^ar,  invenion:  but 
none  of  these  processes  is  rev^osiUe  known  methoda. 
Yet  the  problem  of  produoing  oane  su^ar  artifioially 
may  in  a  sense  be  said  to  have  found  a  virtual  solution 
at  the  hands  of  a  German- American  ohemisti  Fahlberg. ' 
Fahlberg,  by  subjecting  toluene,  C«HftCHf  (one  of  the 
components  of  ooal-tar  naphtha),  to  a  series  of  opera- 
tions has  prodooed  from  it  a  body,  C^HtgQNHt 

which  he  called  taccJuaviA,  because  he  found  it  to  be 
about  230  times  as  sweet  as  oaoe  sugar.  This  saooh&* 
rlne  is  a  white  oiyBt^liied  solid,  onW  dightly  solnble 
in  oold  watw,  bat  snffidently  so  to  admit  of  its  inoor- 
poradon  with  jellies,  puddings,  beverages,  etc  A 
mixture  of  one  part  of  it  with  1000  parts  of  ordinary 
f^rape  sugar  (as  produced  industrially  from  starch) 
IS  as  sweet  as  the  best  cane  sugar.  The  substance, 
though  an  andsepUo,  issud  to  be  pofeotly  innoooous. 

Of  these  a  pretty  large  number  are  now  known,  hot  only 
mruwwM  Ittvnlose  and  dextrose  need  be  noticed  here. 
uiQCfwa.  ^  largely  present  in  aU  kinds  of  sweet 

fhiit  Juices  and  in  honey.  In  most  of  these  materials  tiiey 
are  aooompanied  by  a  small  proportion  of  cane  sugar,  which 
forcibly  suggests  that  the  gluoose  in  iVnit  juices  is  really 
inverted  cane  sngar.  But,  in  imposition  to  this  sormise, 
the  proportion  of  cane  sugar  in  oranges  increases  during 
the  process  of  ripening,  and  the  sourest  of  all  fniits— the 
lonon — oontains  four  parts  of  cane  for  every  ton  of  invert 
■agar;  besides,  the  Jnioas  oi  grapes  and  nrseteherriea con- 
tain no  cane  sugar  whatever.  According  to  Stammer,  the 
young  leaves  of  the  sugar  oane  contain  abundance  of  invert 
sugar,  whioh  gradually  disappears  and  gives  way  to  cane 
sugar  as  the  leaves  dev^op  and  ultimately  dry  np.  In  the 
living  body  of  man  dextrose  is  ooustantly  b^g  inadnoed 
from  the  glycogen  of  the  liver,  to  be  taken  up  1^  the  blood 
and  oxidised  into  oarbonio  acid  and  water.  In  certain  dis- 
eases, however  (see  NurarriON,  vol.  xvii.  pp.  700-1),  the 
sngar  survives  and  passes  into  the  urine ;  as  much  as  one 
ptmnd  aTtdrdopois  m^  he  dlseharged  by  a  diabetic  patient 

i8se  jlswr.  Otern.  •four.,  1. p.  170, 0. pi.  181,  and  L  p.  439;  short 
aottoes  in  Jow.  ate.  Oem.  M.,  iv.  p.  WB,  and  FAmary,  1886. 


in  twen^-fonr  hours.  A  nnmeroos  daM  of  TMetable  sab- 
stances,  known  as  fhuotidM,  eimtain  gluoose  of  some  kind 
in  the  sense  that,  when  decomposed  ^  boiling  dilute  sal- 
phurio  acid  or  by  the  action  vl  eertain  form  en  to,  they  qilit 
up  into  gluoose  and  some  product— not  a  sngai>-^bich  ti 
characteristic  of  the  respective  spedes.  For  examples,  m 
FxaHKNTAlloil,  v<d.  ix.  pp.  84-6. 

Dextrote  Is  being  produced  industrially  from  starch  bj 
Invenkin  (see  below),  and  sold  as  grape  sngar.  DMtias. 
Such  grape  sngar,  however,  is  very  impure. 
For  the  preparation  of  pure  dextrose  rich  diabetic  urine, 
honey,  and  cane  sugar  are  convenient  materiala.  Hie 
method  recommmded  by  Soxhlet  Is  to  diMolve  16D  gxaos 
(5.64  OS.)  of  powdered  cane  sogar  in  a  mlztoie  of  SCO  ce. 
of  alcohol  of  85  per  cent,  by  weighty  and  20  c.c  of 
Aiming  hydrochloric  acid  at  45^  C.  and  to  allow  the  sols- 
tion  to  stwd.  After  about  a  week  dextrose  begins  to  crys- 
talline out,  and,  if  the  mixture  is  being  frequently  agitated, 
the  deposit  of  crystals  Increases  grada^y.  A  smiUl  crop 
of  ci^«tals  thug  obtained  solfioes  for  indniBing  crystallin* 
tioQ  in  a  large  supply  of  fresh  liquor.  Dextrose  crystsUiscs 
from  its  highly  amcentrated  aqueous  solution — somewhtt 
tardily — in  minute  soft  crystals,  united  into  warts  or  caoli- 
flower-like  masses,  which  contain  1H|0  of  crystal  water 
beside  dHitO*.  The  crystals  lose  their  water  at  lOO"  C 
From  absolute  alcohol  it  crystallizes  as  CtHuOt.  It  dissolves 
in  12  parts  of  cold  and  &r  less  of  boiling  water.  100  parts 
of  alcohol  of  0.837  specific  Arravity  dissolve  1.94  parts  at 
17.5°  C.  and  21.7  parts  on  boiling.  In  a  given  volume  of 
aqueous  eolation  5  parts  of  durtrose  produce  the  same 
degree  of  sweetnoss  as  3  parts  of  cane  sngar.  Dextroee 
fuses  at  146"  C.  and  at  170°  passes  into  gluoosan,  CtHuOv 
an  almost  tasteless  solid,  which  when  boiled  with  dilute 
Bulpburic  acid  is  reconverted  into  dextrose.  If  a  solntioit 
of  dextrose  in  absolute  alcohol  is  saturated  with  hydro- 
chloric acid  gas  at  0°  C,  di-glucose,  CuHnOii,  is  producedt 
which,  however,  is  only  isomeric  with  cane  sugar  (Oautier). 

Ltmiiote. — The  liquid  part  of  crystalline  honey  oonslA 
chiefly  of  hevulose ;  but  Us  puriflcstion  is  diffi- 
cult From  Invert  sugar  it  can  be  extracted,  Lcvukse. 
aooordins  to  DubmnfiMt,  ^ry  oantloas  addition 
of  slaked  lime  at  a  low  temperature.  The  levnloee  sepa- 
rates out  as  a  difficultly  soluble  lime  compound,  which  is 
separated  from  the  mother-liqnor  oontalnins  the  dextrose 
by  pressure  and  Judloioas  washing  with  cold  mtor.  Tha 
Invulosato  of  lime  u  decomposed  the  exact  equiTalent 
of  oxalic  acid  solution  ;  then  the  oxalate  of  lime  u  filtered 
off,  and  the  filtrate  evaporated  on  a  water-bath.  The  hevn- 
lose  ultimately  remains  as  a  thick  ^mp,  which  formeriy 
was  supposed  nottobe  susceptible  of  wyitallisation;  bi^ 
Jungfleuch  and  Lefraoc  have  snooeeded  lately  in  obteining 
crystals  from  it  by  means  of  aloohoL  Lsevnlose  is  vcoy 
hugely  soluble  in  water,  and  ftally  as  sweet  as  cane  euicar. 
It  Aises  at  ^6"  C. ;  at  170°  it  panes  into  Isvalaaan.  C^is^ 
analofons  to  ^uoosan. 

Tlie  fcdlowiiig  reactions,  though  studied  chiefly  with 
dextrose,  apfdy  also  to  bevalcse,  and,  anbstan- 
tially  at  least,  to  glaooees  genersJily.  If  a  sola-  Beaetkms. 
tion  of  glucose  is  mixed  With  excess  of  caustic 
potash  or  soda,  a  sidation  of  alkaline  gluoosato  is  formed, 
which,  however,  has  little  stability.  If  the  solution  is 
heated,  the  gluoosato  is  decomposed  with  formation  of  dark- 
colored  (solnble)  alkali  salts  of  acid  products,  which,  what- 
ever they  may  be,  are  not  reoonvertible  into  gluoose.  Ckoe 
sugar,  in  these  clroumstanoes,  remaiDS  snbstantially  on- 
changed,  and  can  he  regenersted  by  elimination  of  the 
alkali.  If  a  solution  of  glucoee  is  mixed  with  (not  too 
much)  sulphate  of  copper,  and  an  exces  of  caustic  potash 
or  soda  be  then  added,  no  precipitate  of  capric  hydrate  is 
formed,  but  an  Intensely  blue  solution,  whidi,  on  standing 
in  the  cold  gradually,  and  on  heating  promptly,  deposito  a 
red  precipiteto  of  cuprous  oxide,  C«»0,  the  jdnooae  being 
-oxidized  at  the  expense  of  the  dlsscdved  OuO  Into  solable 
alkali  salts  of  little  known  acids.  By  means  of  this 
(Trammer's]  test  the  least  traoe  of  gluoose  in  a  solntioa 
can  be  discovered,  Oane  sugar,  in  the  elrcnmstanoea,  yieMa 
cuprous  oxide  only  on  long-oontinued  boiling.  Fehlinic 
has  brought  this  test  into  the  following  more  sonveaieot 
form,  which,  besides,  admits  of  quantitative  andiostion : 
34.65  grams  (1.2S  oc)  of  sulphate  of  oonter,  CoSOi -|-  SHiO, 
and  173  grams  (6  oz.)  of  Bochelle  salt  (double  tartrate  of 
potash  and  soda)  are  dissolved  in  a  eolation  of  70  grmma 
(2.46  OB. )  of  solid  canstio  soda,  and  the  intrasely  blue  aolo- 
tion  produced  is  dUated  to  1000  cc  Eveiyce.  of  Fehllnc 
solution  oxidizes  aboQt  6  milligrams  (.077  grain)  of  deitiuau 
(not  of  glucose  generally).  To  detannuie  an  unknowa 
weight  of  glnooae,  its  solution  la  added  to  an  ezeesa  of 
suitably  diluted  Fehling  solution  at  a  boiling  heat,  wUeh 
Is  maintained  foraaoffiident  time  toozldiae  tbegJeeoMaa 
oomplstely  as  ptMible^— the  nquisito  time  d^wiag  «■ 
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fte  aMnn  of  tiie  tfhieoM.  The  eaproos  «zf de  precipitAte 
iB  Allowed  to  flBttle,  la  then  collected  od  a  filter,  and  weighed 
diieoUy  or  iDdirectl^.  From  its  weight  the  weight  of  the 
^neoM  ia  ealealated,— •  atandazd  exptviment  with  a  known 
waighfe  of  the  napeetive  kind  of  pun  gltiMH  flimlihiiig 
the  metor.  A  Imb  exact  bat  more  expeditlooa  mofchod  u 
to  diawdve  the  lagar  to  be  analysed  In  water,  to  dUote  to  a 
known  volome  (not  lets  than  200  o.c.  for  everj  gnun  of 
glneoM),  and  to  diop  this  st^ution  Aom  a  burette  into  a 
measozed  Tolams  of  dilute  FeUlng  soIati<Hi  at  a  boiling 
heat  ODtU  the  bloe  eolor  la  Jost  dwtroyed,  «a,  the  eimper 
Just  precipitated  completely  ai  CmO.  This  method  is 
urgely  used  in  flasar>honies  In  the  awyiag  of  ende  oano 
or  beetroot  sagan.' 

Of  these  only  cane  sagar,  milk  sagar,  and  maltose  can  be 
noticed  here.  The  highest  qualities  of  com- 
Csne  aogar.  mereial  cane  sagar  are  cbemi<»lly  pare.  Pure 
cane  sogar  crystallizes  from  its  sapetBataiated 
symp  in  colorless,  tnnspareat  monoclioic  pnsms  (ezem- 
viifled  in  colorless  jiandy  sagar).  The  orystols  are  barely, 
If  at  all,  hygroscopic ;  they  are  rather  hard,  and  when 
broken  np  in  the  auk  give  off  a  peculiar  kind  <^  biaish 
light.  SpLgr.l.693at4oa  The  aqueoossolnUon,  satorated 
nt  fC,  contains  y  per  cent,  of  dry  sogw.  For 
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From  50"  upwards  the  aolubility  increases  at  bdoq  a  rate 
that  a  given  quantum  of  water  dissolves  any  quantity  of 
sagar  if  the  mixture  is  constantiy  kept  boiling.  Accord- 
in|^  a  si^ar  symp  when  boiled  down  deposits  notbing, 
but  panes  gradaally  into  the  condition  of  fOsed  sugar  when 
the  Doillng>point  merges  into  the  fosiog-point  of  sugar, 
wbleh  lies  at  leO-lSl"  C  Even  a  cold-satorated  solation 
of  sugar  has  the  consistence  of  a  symp.  Absolate  alcohol 
bardly  dissolves  sogar  at  all ;  aqueous  alcohol  dioBolves  it 
the  more  largely  the  greater  its  proportion  of  water.  Fused 
■agar  freezes  into  a  transparent  glass,  which  Is  colorless  if 
pare,  bnt  in  practice  generally  exhibits  a  yellowish  hne, 
and.  If  really  anhydrous,  remains  glassy  for  an  indefinite 
time.  Barl^-engar  and  certain  other  confections  are  sub- 
•taotially  fused  sugar;  but  from  their  mode  of  manufac- 
ture they  retain  a  trace  of  inclosed  water,  whltdi  constantly 
diaBolvee  particles  of  the  snrroundli^  sugar  glass  to  rede- 
poait  them  in  the  less  soluble  form  of  crystals,  so  that 
barley-sugar  In  the  course  of  time  loses  its  transparency 
through  conversion  into  an  Mgregate  of  minute  e^stals. 
If  flised  sugar  is  kept  at  a  nw  degrees  above  ita  (usiuK- 
point  for  some  time,  it  passes  into  an  alloy,  GiHuOa  + 
C«H||0|,  of  dextrose  and  usvniosan  (see  alwve).  At  higher 
temperatures  it  loses  water  and  passes  into  anhydrides  not 
reocmvertible  into  cane  sugar,  which  are  known  in  the 
anR^te  as  "oazamel,'*— a  most  intensely  brown  viscous 
aaSw,  easfly  soluble  in  water  and  in  aqueous  ateohol,  with 
fbnnatlon  of  Intensely  colored  solutions.  Oaramel  (often 
made  of  dextrose)  is  much  used  as  an  innooent  coloring 
agent  for  sauces,  liqueurs,  etc.  A  pure  solution  of  cane 
aogar  la  said  to  rMuain  unchanged  on  boUlng  (it  being 
nndentood,  of  ooone,  that  local  overheating  be  eareftally 
avoided) ;  but  continued  contact  with  even  so  feeble  an 
aoid  as  earbonio  induces  at  least  partial  inversion.  The 
■tatoment  vi  tiie  unehangeabili^  of  sugar  solution  on 
boiling  seems  hMdIy  oreuUe,  because  a  syrup  boiling  at 
■U  ocmriderably  above  100"  G  oimtains  plenty  of  molecules 
at  temperatures  above  100"  C.,  which  are  bound  to  suffer 
irrevet^ble  conversion  into  dextrose  and  laevulosan  (or 
IsBvolose),  and  even,  if  hot  enough,  canunelisation.  In 
mdinaiy  jnaeUce,  at  any  rate,  sngu  solutions  on  boiling  do 
behave  as  indicated  "by  tills  theory.  Oaae  sugar,  as  already 
stated,  nnitea  with  alkalies,  alkiUine  earths,  and  other  of 
the  more  stoocgly  basic  metallic  oxides  into  saccharates. 
A  soloble  aaocharate  of  lime,  which  is  readily  decomposa- 
ble by  carbonic  acid  and  even  by  filtration  through  bone 
Charcot,  play*  a  great  part  in  the  manufacture  of  sugar. 
The  fbilowing  soontium  salt  must  be  named,  because  it 
at  least  promised  some  years  ago  to  occupy  a  similar  posi- 
tion industrially.  According  to  Scbeibler,  if  sboutia 
hydrate,  SrOHjO  +  BHsO,  is  added  to  a  boiling  15  per  cent, 
■olution  of  cane  sugar,  then  as  soon  as  2SrO  is  added  for 
every  OuHaOii  the  salt  CuHnOu  -|-2StO  separates  oat  as  a 
sandy  powder,  and  after  addition  of  2.5  times  SrO  almost 
^  the  sogar  is  precipitated.    The  precipitate  ie  easily 

*  [Dr.O.OUver'ilndlKo-eanninetestforgluooBelsveTydfiUcate. 
Two  test  papen,  one  of  Indlgo-carmlne  and  the  other  of  carbo- 
nate of  soda,  Inuoduoed  into  a  teet-tube  and  covered  with  water, 

gre  on  beli^  heated  a  flne  blue  lolatloa.  If  sugar  now  be  added 
any  quantity  the  bloe  color  Is  discbarged  and  the  wlution 
become!  fellow.  If  the  mixture  now  be  shaken  or  boiled  the 
oill^^ial  blue  will  return.— Am.  Bd.] 
VOL.ZXIL— lltt. 


washed  and  deoompoeed  by  water  and  carbonic  acid,  with 

formation  of  Insoluble  carbonate  of  strontia  (ftom  which 
t^e  hydrate  can  be  reproduced)  and  a  solution  of  cane  sugar. 
Hie  oMmate  molasses  Reduced  in  sugar  making  or  r^n* 
Ing,  thongh  th^  reftasa  to  dcpodt  eiymls  under  any  con- 
ditions, contain  some  30  to  40  per  cent,  of  real  cane  sugar : 
Scheihler's  process  applies  to  them,— to  put  the  industrial 
bearings  of  the  disMivery  In  the  proper  light, — and  it  has 
led  to  quite  a  series  of  patents  fw  the  prodootlon  of 
Btrontia;  but,  as  ikr  as  wa  uww,  it  has  lUled  to  take  root 
In  the  sugar  hidustry. 

JfiO;  <Giii|Par  occurs  in  the  milk  of  mammals,  and  it  la 
doubtful  whether  it  occurs  anywhere  else,  e\- 
tiiough  Bouchardat  once  proved  ita  presence  in  llflk  sugar, 
a  sample  marked  as  sugar  obtained  from  Sapoia 
AiAfnu  (the  sapodlUa  of  the  West  Indies).  It  is  made  in- 
dustrially in  Switzerland  as  a  bye-product  In  the  making 
of  cheese.  It  passes  Into  the  whey,  from  which  it  la  ex- 
tracted by  evaporation  to  a  small  volume,  decolorization 
with  animal  charcoal,  and  crystalliisatioD.  From  the  com- 
mercial product  the  pure  sabetanoe  can  be  obtained  by  re- 
peated recrystalUsation  from  water,  and  ultimately  by  pre- 
cipitation from  the  aqueoas  solution  by  alcohol,  Hilk  sugar 
as  it  crystallizes  from  water  under  the  ordinary  ooDditioos 
forms  hydrated  crystals  of  the  composition  CiiHtiOii  + 
HjO ;  under  certun  coadltiom  anhydrous  crystals  sapwrate 
out.  The  hydrated  oiyatala  have  pretty  much  the  aspect 
of  candy  mgu,  but  they  an  less  transparent,^  far  harder, 
quite  free  from  every  umpam  of  hygroecopicitr,  and  Car 
less  sweet.  They  dissolve  in  six  parts  of  cold  and  In  2.6 
parts  of  l»liing  water ;  the  solations  are  notsympy.  Milk 
sugar  is  bardly  soluble  in  alcohol.  The  ordinary  crystals, 
as  the  formula  shows,  have  the  composition  of  a  glDOOse ; 
indeed  milk  sugar  solution  behaves  to  caustic  alkuies  and 
to  Febling  solution  as  if  it  were  a  glucose.  Bnt  the  hy- 
drated crystals  loae  their  water  at  130°,  with  formation  of 
a  te^ne  leoonvertible  into  the  origin^  substance  by  the 
mefe  action  of  water ;  besides,  milk  sugar  is  susceptible  of 
inversion  Into  dextrose  and  a  specific  galactose.  The  optical 
Iwbavior  of  a  milk  sugar  solution  varies  according  as  it  la 
derived  from  the  ordhiary  crystals  or  the  anhydride  pro- 
duced at  130°,  and  aooording  to  the  time  whleh  iiai  elapsed 
since  Its  preparation ;  bnt  if  it  stands  saffloiently  long  the 
specdfic  rotatory  power  assumes  ultimately  the  sune  (con* 
stant)  value.  Milk  si^ar  solution  when  brought  In  contact 
with  yeast  does  not  suffer  vinous  fermentation ;  but  cer- 
tain Aateiba  Indnee  a  fermentation  involving  tae  forma- 
tion of  akohtd  and  lactic  add.  This  process  is  ntilised 
by  the  Kirghls  in  the  production  of  tiwir  native  drink, 
"  kotunisB,"  made  ttom  mare^s  milk  (see  Milk,  vol.  xvl.  p. 
318).  Miik  sogar  isnaed  in  medicine  as  a  diluent  for  dry 
medieinei.  HomcBOpatbistB  use  it  by  preferenee.  A  sola- 
tion of  milk  sogar  in  oert^  laoporttons  of  water  and  cow's 
milk  Is  used  owsaslooally  as  a  suDstitute  for  mother's  milk. 

Jfottose  does  not  occur  in  nature ;  it  is  largely  j^nduced 
along  with  dextrin  when  starch  paste  is  acted 
upon  by  dilute  sulphuric  acid  or  the  ferment  Maltose. 
caUed  "disstase,"  which  is  loppaeed  to  be  the 
active  agent  in  malL   For  ita  preparation  2  kilo;rnuns  (4.40 
lb)  of  potato  starch  are  made  into  a  paste  with  9  litres  ( 15.84 

Sinta)  of  water  over  a  water-b^th ;  after  allowing  it  to  cool 
own  to  00"  or  65°  C,  an  ioftasion  of  from  ISO  to  140  graou 
(4je3  to  6  OS.)  of  malt  made  at  40"  C  la  added.  The  mixture 
Is  kept  at  from  60°  toffi"  fDr  anhonr;  it  is  then  boiled  and 
filtered,  ^e  filtrate  is  evaporated  to  a  syrup,  which  is 
exhausted  twice  with  alcohol  of  85  per  cent,  by  weight  and 
tiien  onoe  wiUi  absolate  alcohol.  The  dextrin  (mostiy)  re- 
mains; the  maltose  passes  into  solution.  Ihe  alcoholic 
extracts  are  evaporated  to  a  syrupy  consistence  and  allowed 
to  stand.  The  absolute  alcohol  extract  soon  yields  a  crop 
of  Impure  crystals  of  maltose,  which  are  used  to  induce 
crystiullsation  in  the  other  two  syrups.  In  regard  to  the 
somewhat  tedious  methods  of  purification  we  refer  to  the 
handbooks  of  chemistry.  Maltose  crystallises  (from  alcohol 
on  spontsmeous  evaporation)  in  fine  needles  of  the  composi- 
tion CuHbOiiH-  HiO.  The  HiO  goes  off  at  100°  C.  Mal- 
tose is  less  soluble  in  alcohol  than  dextrose,  to  which  it  is 
otherwise  very  similar.  To  caustic  alkalies  and  FehUng 
solution  it  behaves  exactiy  as  dextrose  does.  Like  It,  it 
suffers  vinoas  fermentation  under  the  Infiuenoe  of  yeast. 
When  boiled  with  dilute  sulphtirio  acid  it  breaks  up  Into 
(so  to  say)  dextrose  and  dextrose.  Maltose  plays  an  im- 
portant part  in  the  brewing  of  alcoholio  malt  liquors. 

(w.  D.) 

The  original  habitat  of  thtf  sugar-cane  is  not  known,  but 
it  seems  to  have  been  first  cultivated  in  the 
country  extending  ftem  Cochin  China  to  Bengal  History. 
(De  Oandolle).   Sugar  reached  the  West  from 
India,  and  at  a  comparatively  late  date.   Straho  (xv.  L  SO) 
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hM  ma  inmocante  notice  from  Nettrefans  of  the  Indiui 
hooey-bearlng  reed,  ud  Tarloas  olusical  writefs  of  tbe 
flret  century  of  oar  era  notice  tbe  sweet  sap  of  the  Indian 
reed,  or  eren  the  gnnalated  Balt>like  product  which  was 
imported  from  India,  or  from  Arabia  and  Opone  (these 
being  entrepots  of  Indian  tnde),*  under  the  name  of  sac- 
chamm,  or  oAitxapt  (from  San8kr.,«irl>ar<t, "  giavel,"  "  sngsr  ") 
and  Dsed  in  medicine.  The  art  of  boiling  sagar  wu  known 
in  Qangetie  India,  from  which  it  waa  carried  to  China  in 
the  first  half  of  7th  oeatary ;  bat  sugar-refining  cannot 
have  then  been  known,  for  the  C!hineee  learned  the  use  of 
ashee  for  this  pnirtose  only  in  the  Mongol  period,  from 
Eftyptisn  visitors/  l*he  caltivation  of  Uie  oane  in  liie 
West  spread  from  EhfisistAn  in  Perala.  At  Onad6-Shipfir 
in  this  rwion  "angar  waa  prepared  with  art"  about  the 
time  of  the  Arab  couqaeat,'  and  mannfitcture  on  a  large 
aoale  waa  carried  on  at  Shuster,  S6s,  and  Aakar-Moknun 
throughout  the  Hiddle  Ages.*  It  baa  been  plausibly  cou- 
Jectared  that  tbe  art  of  sngai^refinins,  whi<H)  the  fitrtber 
But  lewned  from  the  Arabs,  was  developed  by  tbe  Camoos 
phyaieiana  of  this  region,  in  whoee  pharmacopoeia  sugar 
had  an  important  place,  under  the  Arabs  the  growth  and 
manufacture  of  the  oane  spread  &r  and  wide,  from  India 
to  8&a  in  Uoroooo  (Edrisi,  ed.  Do2y,  p.  flS),  and  were  also 
introdueed  Into  Slel^and  Andulaaia. 

In  the  age  of  disooTery  the  Spauiatda  iMeame  in  their 
tnm  the  gnat  disseminators  of  the  sugar  cultivation :  the 
oane  waa  planted  by  them  in  Madeira  in  1420;  it  waa 
carried  to  San  Domingo  In  1494;  and  it  apread  over  the 
ooonpled  portions  of  the  West  Indiea  and  Soath  America 
early  in  the  18th  century.  Within  tbe  lint  twenty  yean 
of  VtiB  16th  century  the  sngar  trade  of  San  Domingo  ex- 
panded with  great  rapidity,  and  it  was  trma  the  due* 
levied  on  the  imports  brongbt  thence  to  Spain  that  Charles 
V.  obtMned  ftiaas  for  bis  palaoe-bailding  at  Madrid  and 
Toledo.  In  the  Middle  Ages  Venice  waa  the  great  Euro- 
pean centre  of  the  sngar  trade,  and  towards  the  end  of 
the  15th  century  a  Venetian  citizen  received  a  reward  of 
VXUWO  erowna  [$111,940]  for  the  invention  of  the  ut  of 
making  loaf-sngar.  One  of  the  earliest  references  to  sugar 
in  Oreat  Mtain  is  that  of  100,000  lb  of  sugar  being  shipped 
to  London  in  1319  by  Tomisso  Loiedano,  merchant  of 
Venice,  to  be  exchanged  for  wool.  In  the  same  year  there 
appears  in  the  accounts  of  the  dbamberlain  of  Sootluid  a 
payment  at  the  rate  of  Is.  9id.  [43  eta.]  per  pound  for 
sugar.  Throughout  Europe  it  oootinued  to  be  a  costly 
luxury  and  article  of  medicine  only,  till  the  increasing  use 
of  tea  and  coffee  in  the  18th  century  brooght  it  into  the 
l^t  of  principal  food  staples.  The  increase  in  the  consump- 
tion Is  exemplified  by  the  &et  that,  while  in  1700  the 
amount  used  in  Oreat  Britain  was  10,000  tona,  in  1800  it 
had  risen  to  160,000  tons,  and  in  1885  the  total  quantity 
Bsed  was  almost  1,100,000  tons. 

In  1747  Andreas  Slgiamnnd  Marggiaf,  director  of  the 
physical  claasee  in  the  Academy  of  Sciencea,  Berlin,  dis- 
covered the  existence  of  common  sngar  in  beetroot  and  In 
numerous  other  fleshy  roots  which  grow  in  temperate 
regiods.  But  no  practical  use  was  made  of  the  discovery 
dnring  his  lifetime.  The  firat  to  eatabllsh  a  beet-sugar 
factory  was  his  pupil  and  successor,  Prans  Carl  Actiard,  at 
Cunem  (near  Breslau)  in  Sileaia  in  1801.  Th9  proceasee 
used  were  at  first  Very  impofset,  bat  (be  extraordinary 
increase  in  the  price  of  sugar  on  tiie  Continent  CMised  by 
the  Napoleonic  policy  gave  an  impetus  to  the  industry,  and 
beetroot  factories  were  established  at  many  centres  both  in 
Oermany  and  in  France.  In  Germany  the  enterprise  came 
to  an  end  almost  entirely  wit^  the  domlUl  of  Kapoleon  I. ; 
but  in  France,  where  at  first  more  aelentlfic  and  economical 
methods  of  working  were  introduced,  the  mann&oturers 
were  able  to  keep  the  industry  alive.  It  was  not,  however, 
till  after  1830  that  it  aecared  a  finn  footlng^;  but  from  1840 
onwuds  It  advanced  with  giant  itrUes.  Now  it  is  an  in- 

»  Lucan,  Ut.  287 ;  Seneca,  EpitL.  84 ;  Pliny,  ll.lt.,  xIL  8  (who 
sopposee  that  siwar  was  pioducsd  in  Arabia  (ui  well  as  In  India) : 
jMrf.  Jfor.  Bryik.,  I U ;  Dloscorldes,  ii.  104.  Tbe  view,  often  re- 
peated, that  the  Bacoharum  of  the  ancients  la  tiie  bydiate  of 
silica,  sometimes  found  in  bamboos  and  known  in  Arabian 
medldne  as  fiMaAfr,  la  refhted  by  Yule,  Anf^Inditat  Gtnnarv. 
p.  654;  see  also  NU.  el  Bttr.  da  M3S,  de  la  BOt.  NaL,  xxt,  267  m. 

■  BCaroo  Polo,  ed.  Yule  Jl.  -JM,  212.  In  the  Middle  Ages  the  best 
sugar  eame  from  Egypt  (Kazwinl.  L  262),  and  in  India  cob  me  sugar 


«  ^takhil,  p.  n ;  Ykkdt,  li  407.  Tha'&Ubi,  a  writer  of  tbe  Ilth 
oentury,  says  that  Askar-Hokraro  had  no  equal  for  the  quality 
and  quantity  of  Its  sugar, "  notwithstandlnfr  the  great  prodoctlon 
of  'Irak,  Joi#bi.  and  India."  It  used  to  pay  50,000  pounds  of  sugar 
to  the  sultan  In  annual  tribute  (lofdv*  P- 107).  Tbe  names  of 
■agar  in  modem  Suiopean  langoagea  are  derived  through  tbe 
Arabic  from  the  Petalaa  thakar. 


dnatry  of  national  importanoe,  especially  in  0«nnaQy,«ai. 
trolling  in  tbe  meantime  the  market  against  the  cane- 
sugar  trade.  While  cane  sugar  was  practically  witJionts 
rinl,  the  cultivation  was  In  general  nlfdtly  pcofltaUs,  bid 
it  was  oondueted  under  tropical  skiesr  largely  by  dare 
labor  and  entirely  removed  from  sdeotifio  sopervisiim. 
The  staple  produced  at  the  plantations  was  law  sagK, 
which  was  sent  to  Europe  to  be  refined.  It  was  not  till  the 
pressure  of  the  oompetititm  with  beet  sugar  hegaa  to  mak« 
itself  felt  that  plaoten  roaUnd  the  necearity  fbr  impnrlnn 
their  methods  of  working.  It  has  now  been  fioasd  poanUt 
to  appl^  many  of  the  prooeaaes  and  appliances  devised  In 
connection  with  the  production  of  beet  toga  to  ths  ex* 
traction  of  its  older  rival. 

Cans  Suoab  Manufactubk.— The  sugar-cane  {Batd»- 
rwm  offidnanm)  is  a  species  of  grass,  the  stalks 
or  canes  of  which  reach  a  height  of  from  8  to  Vanit- 
15  feet,  wad  attain  a  diameter  of  li  to  2  inches.  bctua 
The  stalks  are  divided  into  prominent  Joints  or 
intemodes,  the  long  sheathing  alternate  leaves  springing 
from  each  Joint.  As  tbe  canes  approach  maturity  tbej 
throw  up  a  long  smooth  hollow  joint  termed  the  omv, 
whence  springs  the  flower  head,  consisting  of  beaotifol 
feather-like  loose  panicles.  The  points  are  filled  with  s 
loose  spongy  fibrous  mass,  aaturated  with  a  juice  which  ii 
at  first  watery  but  afterwards  becomes  aweet  and  glutinona. 
As  the  joints  ripen,  the  leaves  wither  and  fUl  away  and  ths 
stem  beooroes  eztem^b'  smooth,  shining,  and  hard,  cod- 
taining  much  silica.  The  varieties  of  an  gar-cane  in  colli- 
vation  are  very  numerous,  and  are  distinguished  from  each 
other  by  external  color,  length  of  intemodes  (3i  to  10 
inches),  neight  to  which  they  grow,  richneaa  in  Juioc^  sad 
many  other  chaiaeteis.  The  fonr  principal  claatcs  enlti- 
vated  in  the  West  Indies  are  the  ursole  or  conntiy  caM^ 
tbe  Tahiti  cane,  the  Batavian  cane,  and  the  Chinese  cans. 
An  average  sample  of  IVhiti  cane  at  maturity  contains— 
water,  71.04  per  cent.;  sngar,  IBM;  ligneous  tissoe  and 
pectin,  9.56 ;  albamen,  colimng  matter,  and  inaolnble  arili, 
130;  silica,  0J20.  Tha  sugar-cane  requires  a  rich,  wdl- 
drained,  but  moist  aoil.  It  is  propagated  by  slips  takes 
fW)m  the  upper  part  of  the  canes,  which  are  planted  st  in- 
tervals about  5  feet  i^art  or  in  close-set  rows  6  fert  spsit 
In  the  West  Indiea  t^e  planting  takes  place  between  Jnna 
and  October,  and  in  the  esse  of  tiie  Creole  variety  the  esses 
are  ready  for  cutting  down  by  tiie  beginning  of  January 
In  the  seoond  following  year.  When  mature  the  canes  are 
cut  down  close  to  the  ground,  tbe  remaining  leans  sad 
upper  shoot  removed,  and  the  stalks  immediately  tsken  ta 
the  mill  tar  crashing.  The  stocks  left  are  llberaUy  maDimd 
with  crushed  remains  and  ashes  of  former  crops,  comlHned 
with  nitrogenooa  manures,  and  are  covered  over ;  ^ey  thes 
send  up  a  crop  of  new  stems,  termed  rsllMas.  The  ^wtm 
of  rattocmlng  can  be  oonUnned  for  several  years,  but  tbs 
canes  so  treated  go  on  dedinlng  in  sixe  and  In  yield  of 
sugar.  The  jrield  of  cansi^  of  course,  varies  within  wids 
limits ;  but  20  ttms  per  acre  may  be  regarded  as  a  gosd 
average  crop. 

Gai^Onukmg. — The  Juice  is  extracted  by  pressing  the 
canes  in  a  sugar-mill  oetween  three,  or  sometimes  five, 
heavy  close-set  rollers  of  Iron,  placed  horizontally  in  s 
powerful  framework  or  cheeks.  In  a  three-roller  mill  they 
consist  of  a  eane,  top,  and  negau  roller  respectively.  The 
top  roller  is  set  above  and  between  the  other  two,  and  under 
its  periphery  is  a  fixed  metal  plate  called  the  troth  tanur, 
which  guidee  the  cane  coming  tnm  between  the  cane  aad 
top  rollers  Into  the  bite  between  tcni  and  megaaa  rollen. 
Qenerally  the  cane  roller  Is  screwed  up  to  within  half  u 
inch  of  Oie  top  roller,  while  the  free  spsce  between  top  and 
megass  rollers  is  considerably  less.  The  mill  is  set  In  mo- 
tion by  steam  power,  and  the  canes  are  fed  by  hand  en  s 
travelling  baud  or  carrier  into  the  rollers.  If  a  thick  feed 
is  placed  at  one  side  and  little  at  the  other,  one  portion 
passes  through  imperfectly  crushed,  while  the  otherseveiely 
strains  the  mill  and  may  either  atop  the  machinery  or  canas 
a  breakdown  by  some  portion  giving  way.  The  yield  of 
juice  obtained  with  an  ordinary  mill  varies  from  00  to  85 
per  cent.  One  of  the  most  usefbl  devices  for  improving  tiie 
madiinery  is  the  snbstitotion  of  an  hydraulic  attachment 
which  can  be  applied  to  the  headstocks  of  uiy  of  the  rollen, 
in  place  of  the  rigid  and  immovable  screws  and  wedges  of 
the  ordinary  mill.  This  secures  a  nniform  pressure  iHA 
the  most  irregular  feed  and  much  greater  pressure  than  i> 
possible  with  rigid  rollers,  resulting  In  a  greatly  increased 
yield  of  Juice  (^  to  70  per  cent.)  and  a  megass  or  refose 
proportionately  drier  and  therefore  mwe  anSlahle  for  ttA 
for  steam-iaisiDg.  The  juioe  fma  the  mill  is  tod  into  ft 
trough,  whence  it  is  carried  by  pipes  to  the  clarifieiaL  Bsft 
even  the  most  perfect  system  of  mechanical  preaaure  leaves 
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a  large  sercentue  of  sngnr  la  the  refuse  caoe,  and  to ' 
remedy  tnlB  the  oifftaHion  method  (see  below),  which  has 
been  attended  with  remarkable  saeeeH  Id  the  beet  ladoatry, 
hw  been  also  applied  to  the  extraction  of  cane  Jaice.  At 
Aflka  (Hadnw)  in  India  it  has  been  foand  ponible  by  that 
pcoceis  to  obtain  as  mach  as  87^  of  the  90  per  cent,  of  Jaice 
weaent  in  cuiee.  Considerable  difflcnlty  was  at  first  found 
m  dicing  the  sllioioas  stalks  for  diffhsion ;  bnt  this  process 
aeems  to  promise  a  mach  more  ezhatutive  extraction  of  the 
Jaice  than  can  be  secaied  by  meohanical  means.  The  Jnioe 
is  a  turbid  frotiiy  liquid  of  a  yellowish  green  color,  with  a 
speeifle  gravity  of  from  1,070  to  about  1.100.  The  variety 
of  caoe  cultivated,  its  age,  and  eipecially  the  nature  of  the 
season  in  which  it  has  grown  as  regards  rain,  all  have  an 
important  influence  on  the  yield  of  sugar.  The  ezpreesed 
juice  contains  from  15  to  18  per  cent,  of  solids,  showing  on 
a  good  avraage— sugar,  MJHiper  cent.:  i^uoon,  1^;  non- 
sscebariae solids,  .017;  ash,  SaS.  Thejnlce  gotfromsogar- 
cane  is  much  richer  in  sugar  and  leas  contaminated  with 
non -saccharine  solids  ttian  that  yielded  by  beet;  and  Its 
pleasant  taste  and  aromatic  odor  ooutraat  markedly  with 
the  acrid  taste  and  unpleasant  smell  of  beet  Jaioe. 

PiaiJteation  of  the  Jutes.— In  the  hot  etlmatee  where  sagar- 
canea  grow  a  process  of  fermentation  Is  almost 
FurlOcsr  immediately  set  up  In  the  impure  Juioes  from 
tionofcane  the  canee,oaasingthe  formation  of  invert  sugar 
jnlee.  and  later  prodnots  of  fermenta^on,  and  thereby 
a  serious  loss  of  sugar.  It  is  thorefore  easentiu 
that  with  the  least  possible  delay  the  manufiusturlng  pro- 
ceaooe  should  be  proceeded  with.  The  juice  is  first  filtered 
through  a  set  of  sieves  to  remove  the  mechanical  imparitlea 
it  carries  from  the  mill.  Then  it  is  mn  into  the  olsrifiers, 
a  series  of  iron  vessels  capable  of  holding  six  or  eight  hun- 
dred gallons  of  Jaice,  and  in  these  it  Is  heated  up  to  about 
1308  lahr.,  and  milk  of  lime  is  added  in  quantity  snfllcient 
to  neutralize  the  acid  constitnents  it  contains.  The  heat  is 
then  raised  to  inst  nnder  the  boiling-point^  when  gradnally 
a  thick  seam  rises  and  ftMrms  on  the  sar&oe,  and  when  the 
defecation  tiiereb?  effected  is  complete  the  clear  liquid 
below  is  clrawn  off.  Various  other  substances  besides  lime 
are  employed  for  the  defecation  of  Juice,  one  of  which,  the 
bisulphide  of  lime  in  the  so-called  leery  process,  has  attained 
considerable  &vor.  The  bisulphide  is  added  in  excess; 
the  acids  of  the  Juice  decompose  a  certain  proportion  of  it, 
liberating  sulphurous  acid,  which  by  its  infiaence  promotes 
the  coagulation  of  the  albominous  principles  and  at  ihe 
same  time  promotes  the  bleaching  of  the  liquid.  In  an- 
other procees  the  green  juice  is  first  treated  with  snlphu- 
tons  acid,  which  (with  the  natural  acid  constituents)  Is 
■nbsequently  neutralized  by  lime.  Becently  also  pfaoe- 
pboric  add  has  come  into  favor  as  a  defecating  agent. 
Boitbit  Down. — From  the  clarifler  the  juice  passes  on  to 
the  battery,  a  range  of  three  to  five  pans  or 
Boning  "  coppers,"  heated  by  direct  fire,  In  which  it  Is 
4own.         concentrated  down  to  the  crystallizing  point. 

The  juice,  gradually  increasing  in  density,  is 
passed  from  the  one  to  the  other  till  it  reachee  the  last  of 
the  aeries,  the  itrikinii  teaeh,  in  which  it  la  concentrated  to 
the  gisnolating  point.  The  skimmings  tnm  theee  pans 
are  collected  and  used  for  making  mm.  From  the  striking 
teach  the  concentrated  juice  is  removed  to  shallow  coolers, 
in  which  the  crystals  form.  A  few  days  later  it  is  trans- 
ferred to  hogsheads  In  the  curing-house,  and  the  molasses 
la  drained  awayfirom  the  orystallisedrawsugar  into  tanks. 
The  sngar  so  obtained  Is  the  vmtcovado  at  the  sngar-reflners, 
and  both  that  and  the  molasses  form  their  principal  raw 
materials.  Clayed  sngar  consists  of  raw  sugar  from  which 
a  portion  of  the  adherent  molasses  has  been  dissolved  by  the 
action  of  moisture  peroolating  through  it  from  moist  clay 
laid  over  its  snrthoe.  Labor  difflcnlties  and  sean^ty  of 
vrater  operate  against  the  general  introduction  of  Improved 
systems  ofworking  cane-juice,  hut  in  many  plantations  cen- 
tal uaiaea  or  sugar-fisctories  have  been  established  with 
great  sneoess.  Xn  theae  the  canes  of  many  growers  are 
vrorked  ap  witii  the  aid  of  the  frtple  ^ect  opporafiu,  the 
vacuum  pan,  and  the  centrifhgal  separator  employed  by 
beet  mannfacturets.  Wetzel's  pan.  Fryer's  concreter,  and 
similar  devices  for  the  efficient  evaporation  of  Juice  by  ex- 
posing it  to  the  action  of  heat  la  thin  films  over  an  ax- 
tended  surfhoe  are  also  in  use. 

Bkbt  SiroAB  MAnniFACTtnti:.— The  sugar  beet  is  a  culti- 
vated variety  of  Beta  marilma  (natural  order 
Sugar  beet.  Chau^odiaeem),  other  varieties  of  which,  under 
the  name  of  mangold  or  mangel  wnnel,  are 
grown  as  feeding-roots  for  cattle.  The  plants  are  cultivated 
lihe  turnips,  and  the  roots  attain  their  maturity  in  about 
five  months  afler  sowing,  being  gathered  daring  September 
and  October.  The  efforts  of  growers  have  been  largely 
directed  to  the  development  of  roots  yielding  Juice  rich  In 
•agar ;  and  especially  in  Germany  theee  efforts  have  been 


stimulated  by  the  eircnmstanoe  that  excise  dnty  on  inland 
sugar  is  there  olculated  on  the  roots.  The  duty  is  based 
on  the  assumption  that  from  12}  parts  of  beet  1  part  of  gmtn 
sugar  is  obtained  ;  but  in  actual  practice  1  part  of  raw  sugar 
is  now  yielded  by  9.27  parts  of  root.  Moreover,  when  the 
sngar  is  exported  a  drawback  is  paid  for  that  on  which  no 
duty  was  actually  levied,  and  hence  indirectly  cornea  the 
so-called  bounty  on  Qerman  sngar.  In  1836  for  1  port  of 
sugar  18  ports  of  beet  were  used,  in  1850 13.8  parts,  in  1860 
12.7  ports,  and  now  (1887)  about  9.SS  parts  only  are  required. 
In  France  till  reoenUy  the  inland  duty  was  calculated  on  the 
raw  sugar ;  hence  tiie  French  grower  devoted  himself  to  the 
production  of  roots  of  a  large  slse  yieldinr  great  weight  per 
acre,  and  had  no  ^gsotive  to  aim  at  rich  juice  and  economical 

{tiodoction.  Many  proceeses,  therefore,  have  oome  Into  use 
n  German  foctorles  which  are  not  available  nnder  tlie 
French  methods  of  working.  But  since  1884  the  French 
manufltcturers  have  had  the  power  to  elect  whether 
duty  shall  be  levied  on  the  roots  they  use  or  on  the  raw 
sugar  they  make,  and  a  large  proportion  have  already 
chosen  the  former.  The  nature  of  the  seasons  exercises 
much  Influence  on  the  composition  of  sngar  beet,  especially 
on  its  richness  in  sngar,  wtuch  may  ran^  from  10  to  20  per 
cent.  The  fDllowing  represents  the  limits  of  average  com- 
position : 

Water,  ,-w/W^to7»ii 
Sugar  and  other  scilnblebodiss>„iM-J<™"tu<6tol7.0 
O^nloM  and  other  solid*       |  W  4Ji 

The  non-saccharine  solids  in  the  Jnice  are  very  complex, 
embracing  albumen,  amido-acids,  and  other  nitn^enous 
bodies,  beetroot  gum,  soluble  pectose  compounds,  fist,  color- 
ing matter,  with  the  phosphates,  snlphatee,  oxalates,  and 
cibates  of  potash,  sooa,  lime,  and  Iron,  and  silica.  The 
relation  ana  relative  proportion  of  these  to  the  sngar  pre- 
sent are  of  the  utmost  importance. 

Two  distinct  ways  of  oot^ning  the  Juice  from  beet  are 
now  principally  employed,— pressure  and  dif- 
fusion. The  meohuii(»l  methods  of  pressure  Extraction 
are  principally  used  In  France;  the  process  of  of  Juice, 
diffusion  is  all  but  nniveraol  in  Germany. 
Formerly  a  modified  diffusion  process— maceration— woe  fn 
use ;  bnt  it  has  now  been  generally  abandoned,  as  has  also  a 
means  of  separating  the  juice  by  centrifbgal  action.  For 
the  mechanical  processes  the  roots  have  flnt  to  be  reduced 
to  a  condition  of  fine  pulp.  For  this  purpose 
the  roots,  thoroughly  trimmed  and  wsahed,  are  Method  of 
fed  into  a  pulping  machine.  In  which  a  large  pressuie, 
drum  or  cylinder,  armed  with  close-set  rows  of 
saw-tbothed  blades,  Is  revolved  with  great  rapiditjr,  so  that 
the  fieehy  roots  on  coming  ag^nst  them  are  rasped  down  to 
a  fine  uniform  pulp.  The  operation  is  assisted  by  pouring 
small  quantities  of  water  or  of  watery  Juice  on  the  revolv- 
ing drum,  which  thins  the  pulp  somewhat,  and  aids  the 
free  flow  of  the  juice  in  the  snbsequent  operation.  The 
expression  of  the  jnice  la  eflboted  eitiier  by  the  hydraulic 
press  or  by  continuous  roller  presses.  From  the  hydraulic 
press  the  Jnice  flows  freely  at  flnt ;  but  in  order  to  obtalu 
the  largest  possible  yidd  it  is  necenary  to  moisten  the  first 
pressM»ke  and  submit  it  to  a  second  pressure,  whereby  a 
Uiin,  watery  jnioe  is  expressed.  After  having  been  pressed 
twice,  the  cake  that  is  left  should  amoont  to  not  more  than 
17  per  cent,  of  the  original  roots ;  hence,  allowing4per  cent, 
for  ligneous  tissue,  eto.,  only  about  13  per  cent  of  water, 
sugar,  and  soluble  salts,  etc,  remain  In  the  refuse.  For  the 
system  of  continuous  pressure  pressee  analogons  to  the  mills 
employed  for  cane-crushing  are  used.  Many  modifications 
of  the  roller  press  have  been  Introduced,  and,  although  the 
best  express  ffomStoSper  cent,  lessjuioe  than  the  hydraulic 
press,  tkej  have  severu  advantages  under  the  syst^  form- 
erly common  in  France,  which  bound  the  maker  to  return 
prees-cake  containing  a  certain  proportion  of  sugar  for  use 
as  a  feeding-stuff  on  the  fkrm.  In  certain  forms  of  press 
the  lower  rollers  are  perforated  to  allow  the  escape  of  the 
expressed  juice ;  In  some  the  rollers  ore  covered  wftii  india- 
rubber,  so  that  they  give  an  elastic  sqneese  on  an  extended 
sorface ;  and  In  others  the  pulp  Is  carried  in  an  endless 
cloth  through  a  series  of  rollers,  being  all  the  while  subjected 
to  gradually  increasing  pressure. 

The  diflnulon  process  tar  obtaining  beet  juice  depends  on 
the  action  of  dialysis,  in  which  tw(>  liquids  of 
different  degrees  of  concentration  separated  by  IHRiBlon 
a  membrane  tend  to  transftise  through  the  process, 
membrane  till  equilibrium  of  solution  is  at- 
tuned. Inthebeettheoell-w^lsaremembranesbidoBinga 
solution  of  sngar.  Suppoelng  these  cells  to  be  brought  mto 
contact  with  pure  water,  then  by  theory,  if  the  cells  contain 
12  per  cent,  of  J  nice,  transfusion  will  go  on  till  an  equal  weight 
of  water  conteins  6  per  cent,  of  sngar,  while  by  the  passage 
of  water  Into  the  cell  the  juice  there  hi  reduced  to  the  same 
<  density.  Taking  the  6  per  cent,  watery  solution  and  with 
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it  ferestitig  fresh  roots  containing  again  12  per  cent,  a  9  per 
cent,  eolation  will  be  attained  which  on  b^g  bnraghtatbird 
time  in  contact  with  fresh  roota  would  be  i^sed  to  a  dens- 
ity at  10.6.  Thus  tbeoreticall7  seren-elg^ths  of  the  whole 
iDgar  would  be  obt^ned  at  the  third  operation,  and  it  is  on 
this  theory  that  the  diilhsioD  process  is  based.  In  working 
the  process  a  range  of  ten  or  twelve  difitaaen  are  employed, 
ei|^t  being  in  operation  while  the  othen  are  being  emp- 
tied, cleaned,  and  refilled.  Theee  diffluen  consist  of  large 
close  npright  cyllnden  capable  of  holding  each  two  or  three 
tons  of  sliced  roots.  They  are  provided  with  manholes 
above,  perforated  &lae  bottoms,  and  pipes  commanicating 
with  each  other,  so  that  the  fluid  oont^te  of  any  one  can 
be  fiiioed  by  pressore  into  any  other.  In  working,  pure 
water  from  an  elevated  tank  is  ran  into  No.  1  cylinder, 
which  contains  the  slices  almost  exhausted  of  their  soluble 
contents ;  it  percolates  the  mass,  and  by  preasare  posses  into 
No.  2,  where  it  acts  on  slices  somewhat  richer  in  jnice.  So 
it  goes  through  the  series,  acquiring  density  in  its  progress 
ud  meeting  in  each  suoceasive  <7linder  slices  increasingly 
rich  in  juice.  Before  entering  tho  last  cylinder  the  wat^y 
juice  is  heated,  and  nnder  the  combined  inflaence  of  heat 
and  pressure  the  juice  within  the  cylinder  becomes  richly 
charged  with  sugar.  No.  1  cylinder  when  exhausted  is 
diBoonoected ;  No.  S  then  becomes  No.  1,  and  a  newly 
charged  cylinder  is  joined  on  at  the  other  extremity ;  and 
so  the  <»eration  goes  on  contiunously.  The  juice  ulti- 
mately obtained  is  diluted  with  about  SO  per  cent  of  water; 
but  it  is  of  a  comparatively  pure  saccharine  quality,  with 
leas  gummy,  nitn^^ous,  mm  fibroni  impuritiee  than  ac- 
company the  juice  yielded  1^  mechanical  means. 
If  the  juice  obtained  by  any  process  were  a  pure  solution 
of  sugar  the  manufacturing  operations  would 
be  few  and  simile.  But  beet  juice  is  at  best  a 
very  mixed  solution,  conta^nii^  much  gam, 
acid  bodies,  nitrogenous  matter,  and  Tarious 
salts.  These  adhere  to  the  saccharine  solution 
with  the  utmost  obstioscr ;  they  attack  the  sugar  itself  and 
change  cryatnlline  into  invert  sugar,  eommanicating  to  It 
■  dirty  brown  oalor  and  a  disagreeable  acrid  taste  and 
smelL  To  separate  as  &r  aa  poeBible  the  noo-saceharine 
constituents  and  to  remove  the  color  fVom  the  Juice  are 
troublesome  tasks.  The  preliminary  puriflcation  embiaoee 
two  sets  of  operations,— flnt  the  treatment  of  the  jnice  with 
linw  and  oanKmie  add ;  secondly,  filtration  through  animal 
ohanwal.  Under  the  (Ad  method  of  working  the  juice  is 
first  boiled  in  a  oopper  pan  with  milk  of  Ume  to  the  extent 
of  from  i  to  1  per  cent,  of  lime  to  the  weight  of  Jnice  oper- 
ated on.  The  boiling  serves  to  coagulate  the  albuminmds, 
while  the  lime  forms  with  certain  of  the  other  Impurities 
an  Insoluble  precipitate,  and  in  part  combines  with  the 
sugar  to  form  a  soluble  Bacchante  of  lime.  The  insoluble 
lime  combination  and  the  ooagnlum  rise  as  a  scum  over  the 
snr£aoe  of  the  Juice,  and  the  latter,  now  comparatively  clear, 
Is  drawn  off  In'  a  siphon  to  be  treated  in  another 
vessel  with  oarbonie  add.  The  add  breaks  up  the  saccha- 
rate  of  lime  and  forms  insoluble  carbonate  of  lime,  which 
in  preoipitatfcg  carries  down  further  impurities  with  it. 
After  settlement  the  clear  Juice  is  drawn  off  and  the  pre- 
cipitated slime  pressed  in  a  filter  press,  whereby  it  gives  up 
the  Juice  It  contains.  As  now  commonly  conducted  theee 
operations— treating  with  lime  and  carbonic  acid— are  com- 
bined, according  to  the  method  devised  by  Jelinek.  The 
jnice  to  be  parified  is  heated  and  treated  with  as  much  as 
6  per  eent.  of  lime,  while  carbonic  acid  is  simultaneously 
ii^ected  into  the  mass.  The  Juice  mewitime  is  raised  to  a 
temperature  Just  under  boiling-point.  The  addition  of 
such  a  large  amount  (tf  lime  urects  the  precipitation  of  a 
great  proportion  of  the  non-saccharine  constituents  of  the 
juice.  The  whole  ma«s  of  turbid  liquid  formed  by  this 
treatment  is  forced  into  a  filter  press,  and  there  the  lime 
compounds  and  impurities  are  separated  with  great  rapidity 
from  tiie  saccharine  juice.  Numerous  other  methods  of 
purification  have  been  proposed,  and  to  some  extent  have 
met  with  favorable  reception ;  bnt  of  these  we  can  only 
mention  that  of  Dnhrnnfaut  and  De  Massy,  In  which 
baryta  is  sabstitutod  for  lime,  thereby  produdng  an  in- 
soluble barium  saccharato,  and  the  analogons  process  of 
Scheibler,  in  which  strontla  is  employed  in  the  same  sense, 
produdng  likewise  insoluble  strontla  saccharato.  The 
Juice,  which  still  contains  much  saline  and  other  non- 
saccharine  matter,  is  next  filtered  through  animal  charcoal ; 
this  largely  removes  coloring  matter  aud  carries  away  a 
further  proportion  of  the  salts.  Charcoal  filtering  is  an 
expensive  process ;  being,  moreover,  a  featuro  of  the  sub- 
sequent refining,  many  attempts  have  been  made  to  dis- 

Sense  with  it,  and  the  snccees  of  the  Jeliuek  method  in  pro- 
udng  a  comparatively  pure  and  colorless  jnice  has  given 
rise  to  hopes  that  it  may  at  this  stage  he  yftt  dispensed 
with. 


The  next  operation  oonsists  in  oonocnteiting  Ae  tm- 
paratively  pare  bnt  thin  and  watery  Jnlo^— a 
work  fonnnly  done  in  c^en  nana  by  direct  Crjtii- 
firins,  bat  now  carried  out  in  closed  TOMels,  in  llntfn. 
which  the  vacuum  pan  prindple  of  boHmg  is 
brought  into  play.  The  appwatos  consists  of  a  scrivof 
three  closed  vessels,  hence  called  a  "  tariple  effect"  althos^ 
in  some  esses  a  two-vessel  appazatasordoaUa  eflbctiin- 
ployed.  Theee  pans  an  provided  intemaUy  with  a  aeriv 
of  closed  pipes  for  steam-heating,  the  steam  from  the  boiler 
of  the  first  passing  by  a  pipe  into  the  worm  of  the  seoood, 
and  similarly  the  steam  maa  the  second  into  toe  worm  gf 
t^e  third  when  a  third  pan  Is  tmfiioyed.  The  rteamwhklt 
rises  in  the  third  pan  is  drawn  cff  by  a  oradeDSto-  lai 
vacuum  pump,  and,  as  the  vacuum  so  created  acta  throng 
the  whole  series,  the  juice  is  evaporated  and  eoneentnted 
at  a  comparatively  low  temperature  by  the  agency  of  the 
steam  supplied  to  the  first  pan.  The  juloe  iocrows  it 
gravity  as  It  is  drawn  fkum  the  one  pan  to  the  other,  till  br 
the  time  It  is  runoff  fh>m  the  third  cylinder ithas  att^Ki 
a  eoncentiation  representing  a  gravity  of  about  2S  book 
This  concentrated  juice  is  while  in  a  heated  oonditioi 
filtered  through  fresh  charcoal,  from  which  It  comes  ntij 
for  boiling  down  UT  crystallisation.  To  bring  tits  dean 
juice  to  the  orystnlllEing  point  it  is  necessary  to  eosdart 
the  evaporation  at  tihe  lowest  possible  tempetatnie.  Wigk 
temperature  increases  the  nncrystalllxable  at  toe  eipean 
of  ttke  crystallisable  portion,  and  bums  some  proportiod 
into  caramel,  which  darkens  the  liqoid  and  the  icsoltiDf 
sugar  crystals.  Boiling  down  at  low  temperature  Is  eAettt 
by  the  use  of  the  vacuum  pan,  a  dosed  e^obdar  vosd  ii 
which  by  the  aid  of  a  condenser  and  air-pnmp  a  nenon  ii 
maintained  over  the  boiling  juice  and  the  boiling-point  it 
lowered  in  proportion  to  decrease  of  air  pressure,  la 
vacuum  pan  boiling  the  thick  Juice  may  simply  be  conecs- 
trated  to  that  degree  ai  densl^  from  whidi,  on  oocdiiifr 
the  crystals  will  form,  or  the  crystals  may  be  allowed  to 
separate  frt>m  the  mother-liquor  in  the  ptui  while  the 
boUiog  proceeds;  these  vrywlBaJB,  forming  nuclei,  iaatm 
in  sise  from  the  conoentntion  of  tnth  chuges  of  Jain 
added  from  time  to  time.  By  this  method  tJie  bdkd-ovn 
juice  as  it  leaves  the  pan  consists  of  a  grainy  mass  of  erp- 
tals  fioating  in  a  fiuid  syn^.  After  being 
allowed  to  cool,  the  mass  is  fiad  into  the  dram 
or  basket  of  &  euitrifligal  maehlncL  which  by 
its  rapid  mtetion  sepantes  the  fluid  molasses 
fhmi  the  crystals,  driving  the  liqnid  portion 
throagh  the  meahed  wall  of  the  Msket.  For 
frirther  denning  of  the  crystals  from  adherent  syrap  a  nan 
qauiti^  of  either  water  or  pare  syrup  is  added  to  the  irm, 
and  Is  likewise  forced  throogh  the  sugar  rayst^  by  ca- 
triftagal  action.  Steam  also  la  employed  for  deoning  tk» 
crystals  whUst  in  the  centrifugal  nuchine.  The  gjnf 
from  the  first  supply  of  sugar  is  retomed  to  the  vacan 
pan,  again  boiled,  and  treated  as  above  for  »  second  sonlr 
of  lees  pure  sugar;  dmilarly  a  &ird  supply  is  yiddtd  to 
the  drainings  of  the  second.  The  molassee  from  the  tbin 
supply  is  a  highly  impure  mixtare  of  crystallisable  ud 
invert  sugar,  potash,  and  other  salts,  smelling  and  tutiag 
powerfoUy  of  its  beet  origin.  Many  meUiods  Iwve  ben 
tried  to  recover  the  large  amonntof  sugar  oontalnediatiih 
molasses.  That  most  extensively  employed  is  the  oscuae 
process  originated  by  Dubmnfitut,  in  which,  by  the  qipli* 
cation  of  a  dialyser,  it  is  found  that  the  salta  pass  thn^^ 
the  membrane  more  rapidly  than  does  sogar.  Hie  elitiga 
process  of  Scheibler,  whloh  depends  on  ^  formstimsf  t 
saccharato  of  lime,  and  the  more  recent  ationtia  p(oee« 
the  same  chemist,  in  which  a  strontiato  of  Ume  is  fiirmed, 
are  also  mudi  employed.  Another  means  of  otfflsin^  d>* 
molasses  consists  In  fermenting  and  dIsOTIng  tiam  it  n 
impure  spirit  for  industrial  purpoaes. 

Siiirar-S^fbHnfr— fiugar-reflnem  deal  Indlflbiently  witii  n« 
cane  and  beetroot  sugars  which  oome  into  the 
market,  and  by  precisely  the  same  series  of  BeflnlBl. 
operations.  The  sugar  is  first  melted  in  charges 
of  5  or  6  tons  in  blo»-np», — cast-Iron  tanks  fitted  with  tse- 
chantoal  stirrers  and  steam-pipes  for  heating  the  "S^- 
The  solution  called  liquor  is  bronght  to  a  certain  degree  of 
gravity,  from  25  to  33  Banrn^  and  formerly  it  was  the 
practice  to  treat  it,  especially  when  low  qualities  of  sogK 
were  operated  on,  with  blood  albumen.  The  hot  liquor  » 
next  passed  through  twilled  cotton  bags  encased  in  *<i>*^ 
ing  of  hemp,  through  which  the  solution  Is  mechameaV 
strained.  From  50  to  200  of  these  filters  are  suspended  i> 
dose  chambers,  in  which  they  are  kept  hot,  from  the  bot- 
tom of  a  perforated  iron  tank,  each  perforation  hsrisf 
nnder  it  abag.  Theee  bags  have  firom  time  to  time  to  w 
taken  off  for  cleaning  out  and  washing.  From  the  IM 
filter  the  liquor  is  paused  for  decolorising  threugh  heds" 
■ainud  dksnxMil  enclosed  In  dstems  to  a  depth  at  fkaa> 
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toSOfeet,  the  sugar  being  nerved  into  tanlu  tar  oonoen- 
tntion  in  the  nenDm  pan.   In  that  amxunfttna  It  ia  "  boiled 
to  gnin,"  and  the  treatment  is  varied  according  to  the 
lutare  of  the  flniahed  Bagar  to  be  made.  To  make  loaves 
small  dTstals  only  are  formed  in  the  pan,  and  the  granalar 
magma  u  run  into  steam-jacketed  open  pans  and  raised  to 
atemperatare  of  aboat  180°  to  190°  Fahr.,  which  liqneflea 
tlie  (^iis.  The  hot  Holntion  is  ttien  cast  into  conical 
moalds,  the  form  of  tiie  loaC  in  which  the  sagar  as  it  cools 
D^sttilises  into  a  solid  mass,  still  sorroanded  and  mixed 
with  a  STTop  oontaining  colored  and  other  imparities. 
Aiter  thorough  settling  and  crystallization,  a  plog  at  the 
bottom  of  the  mould  is  opened  and  the  syrap  allowed  to 
4raiD  away.  To  whiten  the  loaves  they  are  treated  with 
•aeceaalTe  doses  of  satarated  symp,  ending  with  a  syrap 
of  pare  colorless  sngar.  These  doses  are  ponied  on  the 
oppsrsideof  the  cone,  and,  percolating  down  throngh  the 
poroQs  mass,  carry  with  them  the  impore  green  symp  wlUch 
ttiU  may  adhere  to  the  crystals.   The  liquor  which  ob- 
Btiaately  remains  in  the  interstices  is  driven  out  by  suction 
or  centriAigal  action ;  the  loaf  is  rounded  ofl^  papered,  and 
placed  in  a  stove  for  drying.  The  syrnp  wliich  drains  from 
the  loaves  Is  sold  as  golden  symp.  When  refined  crystals 
are  to  be  made  the  contents  of  the  vacuum  pan  are  passed 
into  the  centrifugal  machine;  the  ayrap  is  uien  driven  off 
by  rotation,  and  the  crystals  parifled  either  by  adding  pure 
tjnvto  the  revolving  basket  or  by  blowing  steam  throngh 
it  There  an  nomezons  modified  and  eabaidiary  prooeases 
eoaneeted  with  leflnii^,  as  well  as  with  all  branchea  of  the 
sugar  industry,  regarding  which  tt  is  not  poaslhte  here  to 
enter  into  detail.  The  industry  la  eaaentially  progioiBive 
and  Bob}ect  to  many  clianges. 
SoBOBUH  SooAB. — ^The  atem  of  the  Guinea  com  or 
sorghum  (SorukuM  tae^Aaratim)  has  long  been 
known  in  China  as  a  sonrce  of  sugar,  and  the 
possibility  of  cultivating  it  as  a  rival  to  the 
sugar-cane  and  beetroot  has  attracted  mnch  attention  in 
America.  The  flOKham  is  hardier  than  the  sogar-eane ;  it 
comea  to  niafenrity  la  a  season ;  and  it  retains  its  maximnm 
sngar  content  a  oonaideiable  time,  giving  opportunity  for 
leisurely  liarveetiug.   The  sugar  is  obtained  by  the  same 
method  as  cane  sogar.  The  cultivation  of  sorghum  sugar 
has  not  found  much  Ihvor  In  the  United  States;  the  total 
yield  fkom  tiiat  source  in  1885  did  not  exceed  600,000  lb. 

Hapls  Sugar.— The  sap  of  the  rook  or  sugar  maple,  Aetr 
Hanlesaaar  '"^^'i'^'*"'**''")  *  large  tree  growing  in  the  United 
map  soga  .  g^f^  CJanada,  yields  a  local  supply  of  sugar, 
which  also  oocasionally  finds  its  way  into  commerce.  The 
sap  is  collected  in  niring,  just  before  Uie  foliage  develops,  and 
is  procured  by  nuking  a  notch  or  boring  a  hole  in  the  stem  of 
the  tree  about  3  feet  from  the  ground.  A  tree  may  yield  3  gal- 
lons of  Jnice  aday  and  continue  flowing  for  six  we^ ;  but  on 
»n  average  only  about  4  B)  of  sngar  are  obtained  from  each 
tree.  4  to  6  gallons  of  sap  giving  1  lb  of  sugar.  The  sap  is 
parifled  and  concentrated  in  a  simple  manner,  the  whole 
WihAl  being  carried  on  by  farmers,  who  themselves  nse 
moeh  of  the  product  for  domestic  and  culinary  purposes. 
The  total  production  of  the  tfnited  States  ranges  from  30,- 
000,000to 60,000,000  lb,  principally  obtained  in  Yermout,  New 
Tork,  Ohio,  and  Pennsylvania.  In  Canada  also  a  consider- 
able quantity  of  maple  sugar  is  collected  for  domestic  use. 

Paik  SuaAR.— That  which  comes  into  the  European 
—^1^  nmr  iii>^ket  as  jaggery  or  kkaur  is  obtained  from  the 
sap  of  several  palms,  the  wild  date  {Pk<mix 
siftwtrU),  the  Palmyra  {Boraamt  jIabeUiformu),  the  cocoa- 
nut  (CboM  nueifera),  the  gomuti  (Armpa  taccharifera),  and 
others.  The  principal  source  is  Ph«nt«  aylvertria,  which  is 
«altivated  in  a  portion  of  the  Ganges  valley  to  the 
north  of  CUcntta.  The  trees  are  ready  to  yield  sap  when 
Are  yean  tdd ;  at  eight  years  they  are  mature,  and  continue 
to  give  an  annual  supply  till  they  reach  thirty  years.  The 
collection  of  the  sap  (toddy)  begins  about  the  end  of  Octo- 
ber and  continues,  during  the  cool  season,  till  the  middle 
of  February.  The  sapis  drawn  off  from  the  upper  growing 
portion  of  the  stem,  and  altogether  an  avwage  tree  will  mn 
UB  ft  season  350  lb  of  toddy,  ttam  which  abcmt  35  lb  of  raw 
sngar— jaggery— Is  made  by  simple  and  mde  processes. 
Jaggery  production  is  entirely  in  native  hands,  and  the 
I^Teater  part  of  the  amount  made  is  consumed  locally ;  it 
only  occashmally  naohes  tite  European  market. 

VTAmom  Sugar.— This,  known  In  eommeroe  as  glucose  or 
grape  sngar,  an  abundant  constituent  of  sweet 
fruits,  etc.  (see  p.  658  above),  is  artificially 
elaborated  on  an  extensive  scsie  ttom  starch. 
Tb^  industry  is  moat  largely  developed  In  Oermany,  where 

fotato  starch  is  the  raw  mrterial,  and  in  the  United  States, 
iidian  com  starch  being  there  employed.  The  starch  is 
acted  on  by  a  weak  aointlon  of  sulphuric  acid,  whereby 
•oluble  starch  is  formed,  which  ultimately  results  in  a  mix- 
tore  of  glvooflo  and  dextrose  in  varying  pzt^ortions,  eon- 


Starch 
•agar. 


stitoting  the  starch  sugar  of  oommeroe.  Hie  operations 
embrace  the  boiling  of  the  starch  with  water  containing 
the  requisite  proportion  of  acid,  the  neutralisation  of  tiie 
acid  with  lime,  and  the  formation  of  a  iirecipitate  of  sulphate 
of  lime,  which  is  separated  by  filtration  In  a  filter  press. 
The  filtered  liquid  is,  when  necessary,  deprived  of  color  by 
passing  it  through  a  bed  of  animal  diarooal,  and  then  it  is 
concentrated  to  a  density  of  from  40  to  45  Baum<  in  a 
vacuum  pan.  If  the  reeolting  symp  contains  little  dextrin 
it  will  on  cooling  slowly  soudiiy  into  a  granular  concre- 
tionary mass;  but  if  mnch  dextrin  is  present  it  remains  in 
the  condition  of  a  symp.  Starch  sugar  is  very  iaq^y  used 
by  brewers  and  distillers,  and  by  liqueur  makers,  nmf^ction* 
ers,  and  others  for  making  fruit  and  other  syrups.  Burnt 
to  caramel,  it  is  also  employed  to  color  beverages  and  food 
anbstancee.  As  an  adniteiant  it  is  largely  employed  in 
the  honey  trade  and  for  mixing  with  the  more  valuable 
cane  sugar.  lu  1885  there  were  alwnt  fifty  &ctorie6  In  Ger- 
many engaged  in  starch  sogar  making,  in  which  10,000  tons 
of  hard  sugar,  30,000  tona  of  ayrap,  and  1250  tons  of 
"Dolor"  were  made. 

Canmeree. 

At  the  present  time,  judging  by  the  amount  sent  to  the 
market  cane  and  beet  sugars  are  produced  In 
about  equal  amount ;  but,  since  vast  qnantlties  of 
canesugar  are  grown  and  consumed  in  India,  China,  and  other 
Eastern  countries  of  which  we  get  no  account,  there  cannot 
be  a  doubt  that  the  annual  production  of  cane  far  exceeds 
that  of  beet  sogar.  Still,  as  a  growth  of  not  more  than  forty 
years,  the  dimensions  to  which  the  l>eet  sngar  trade  has  at- 
tained are  certainly  remarkable.  But  these  dimensions 
would  not  have  been  so  suddenly  attained  had  it  not  t>een 
for  the  aystem  of  protection  established  in  the  producing 
conntriee  and  of  bounties  paid  to  the  i>eet  nuuinfacturets  on 
exporting  their  produce.  The  United  Kingdom  is  the  only 
open  market  for  sugar,  which  is  consequently  sold  there  at 
an  unprecedentedly  low  price.  The  following  table  shows 
the  relative  proportions  of  the  beet  and  the  cane  sugar  trade 
and  the  principal  sources  of  the  supply  for  1880-86: 


l&SI-n.    lHQ-83,    lEKHU- 1 1894^ 


I.  BEi:r  ^v'iAK.  Toiia.  I 

Gvriiiiin  I'Taplre...  ..  Wl/^E! 

A  UHi  rm-  HuaauJj ... '  l^iKJlH^ 

Friintt'..    ■m.BlA 

itu*sia  and  Pdlapd  2/».''iij<i 

BylgJom-,-,,-..  I 

EolLsnd  snd  other  i 

cuuntrlw^-   xnoa 

Ttttal  

Cams  Suoab. 

Cil1.ii  

P.irnr  Kfio   

Ti  iiiiilati-   ..... 

BiLrWi<l.:^<  ........ 

JjLrLiiL:rFi,.    ..  .. 

A[it]»:iui  iind 

JviLl  f   

G'Vllll'l'  lUflL'.... 
lK'LllL-ri\'lL   

E^'ini]"[i   

Hiiiinri']-......,. 

JliVII  .     .  .  ..... 

Briil<li  lEKlla  . 

Bre-Eils......  

LuiiMsna.. 
Egypt-.... 


Si. 


TotBl  


Tons. 

■:A,m\ 


is,aoa 

43,000 
17.000 

K.m 

27.100 

n9.«» 

46,IMIQ 
3-tl,&J0 
1KI.0O0 

isa,»DO 

40,OW 
82,000 


Tom,  '  ToHH.  I 
986.000  Liy..)!"*!! 

Bf>^',i)'.') 

SK.i.idij 


2,i47.«ti  -ijimflm sjsvi/m 


63,0)0 
r  ",'<!«  I 

124,1^1111 
273,™  I 

71,4UC) 


r.L'.irl'iiji 
|r.,i..i 

lHi,7iiO 

HI  ,01X1 
21  .Wl 


HI 

^.'r..■^^^ 

l'-^l,)l.'>, 
:w.uou 


UflOO 

20,(XW 
MJflO 

::7,iiio 


L.^fTg,***)  2,w-i,fjao  i2,ftr*,<iOii  -.^.^iu.ii.'i-j.'.'iii'.i'W 


£«tand  aae...  a.76M*6  i,',Tri,ifii'4,r'Tt,l'"M,806,100 


Tbo  relative  values  of  beet  and  of  a  low  quality  of  raw  cane 
sugar  for  1879-86  are  shown  in  the  following  table: 


Average  Price  eficli  Year. 

18T9. 

sTd! 
14  8 
21  S 

1880. 

1861.  1882. 

1883 

1881.  1885. 

1886. 

Unclayed  Hanlla 
(taaf)  on  spot  

German  beet ;  basis 
88  per  cent  f.o.b. 

a.  d. 
15  S 
22  S 

B.  d.s.  d. 
15  01311} 
23  9|22  0 

B.  d. 
12  9 
20  2 

s.  d.  f).  d. 
10  O'lO  01 

u  oju  <n 

3.  d- 
9  lOj 
18  1 

At.  Price  of  the  Fourteen  Yean  1872  to  1885. 

Unclayed  Hanlla  (taal)  14s.  lljd.  per  cwt 

Germ,  beet :  bssbihttperct  Cab.  21*.  6Jd. 

Piloe,  Aug.  1886. 
9b.  U.  per  ewL 

111.  " 

(r.  PA.) 
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SUGAB-BIKD-SUICIDE. 


SUGAR-BIRD,  the  English  name  commonly  given 
in  the  West  India  Islanda  to  the  varioua  membere  of 
the  K^nna  Certhiola  (generally  regarded  as  belongmg 
to  the  Family  Carehidce^)  from  their  hahit  of  fre- 
quenUng  the  oorinf^-houses  where  sugar  is  kept,  appa- 
rently attracted  thither  by  the  swarms  of  fliea  lliese 
litUe  birds  on  account  of  their  prettv  plumage  and  their 
familiaritv  are  usually  favorites.  Tney  often  oome  into 
dwelling-nouses,  where  th^  preserve  great  ooolness, 
hopping  Kravely  from  one  piece  of  furniture  to  another 
and  carerully  exploring  the  surrounding  objecta  with 
intent  to  find  a  spider  or  insect.  In  their  figure  and 
motions  they  remind  a  northern  naturalist  of  a  Nut- 
hatdi,  white  their  coloration— Idack,  yellow,  olive, 
gray  and  white-^eoalls  to  him  a  Titmonae.  They 
generally  keep  in  purs  and  build  a  domed  hut  notidv 
nest,  laying  therein  three  e^gs,  white  blotched  with 
rnsty-red.  Apart  from  all  this  the  genus  presents  some 
points  of  great  interest  Mr.  Sc]ater(Cb<.  B.  Br.  Mur 
Beam,  xi.  pp.  36-47)  recognizes  18  "species,"  therein 
following  Mr.  Ridgway  \Proc  U.  S.  Nat,  Museum, 
1885,  pp.  25-30),  of  which  3  are  coutinentat  with  a 
joint  range  extending  from  southern  Mexico  to  Peru, 
Bolivia,  and  southeastern  Brazil,  while  the  remaining 
15  are  peculiar  to  certain  of  the  Antilles,  and  several 
of  them  to  one  island  only.  Thus  C.  caboti  is  limited, 
BO  far  as  is  known,  to  Cozumel  (off  Yucatan),*  C.  tri- 
color to  Old  Providence,  C.  Jlaveda  (the  type  of  Uie 
^nns)  to  Jamaica,  and  so  on,  while  islands  that  are  m 
sight  one  anoUier  are  often  inhatnted  by  different 
*'8pecie8."  Further  research  is  required;  but  even 
now  the  genus  furnishes  an  excellent  example  49f  the 
effects  of  isolation  in  breaking  up  an  original  form, 
while  there  is  comparatively  little  differentiation  among 
the  individuals  which  inhabit  a  large  and  continuous 
area.  The  non-appearanoe  of  this  genns  in  Cuba  is 
very  remarkable.  (a.  N.) 

SUGBEN,  Edward  Bubtknbhaw.  See  Sr. 
Leonards,  Lord. 

SUHL,  a  manufacturing  town  in  an  isolated  portion 
of  Prussian  Saxony,  is  picturesquely  situated  on  the 
Lauter,  on  the  southern  slope  of  the  Thuringian  For- 
est, 6i  miles  to  the  northeast  of  Meiningen  and  29 
miles  to  the  southwest  of  Erfurt  The  armorers  of 
Suhl  are  mentioned  as  early  as  the  9tii  century,  but 
they  eqjoved  their  highest  vogue  from  1550  to  1634. 
The  knights  of  south  Germany  especially  prized  the 
swords  and  armor  of  this  town,  ana  many  or  the  weap- 
ons  used  in  the  mediaeval  campaigns  a^nst  the 
Turics  and  in  the  Seven  Years'  War  are  said  to  have 
been  manufactured  at  Suhl.  Its  old  popular  name  of 
the  '*  armory  of  Germany  *'  is  more  appropriate,  how- 
ever, to  its  past  than  to  its  present  position,  for,  al- 
ready seriously  crippled  by  the  ravages  of  the  Thirty 
Years'  War  and  by  irequent  conflagrations,  it  has  suf- 
fered considerably  in  more  modem  times  from  the 
GompetiUon  of  other  towns,  especially  since  the  iotro- 
ductaon  of  the  needle-gun.  It  still  oontuns,  however, 
large  factories  for  firewns  (militai^  and  sporting)  and 
side  arms,  besides  iron- works,  machine-works,  potteries, 
and  tanneries.  The  once  considerable  manufacture  of 
fustian  has  declined.  A  brine  spring  (Soolquelle)  at 
the  foot  of  the  neighboring  Bomber^  is  said  to  have 
given  name  to  the  town.  The  population  in  1880  was 
9937  and  10,605  in  1885.  Suhl,  made  a  town  in  1527, 
belonged  to  the  early  principality  of  Hennebcrg,  and 
formed  put  of  the  possessions  of  the  kingdom  of 
Saxony  aangned  to  Prussia  by  the  congress  of  Vienna. 

1  KQOwnlnFrenchM€MhM(t,atiamsaaedforthemalw>by 
•nme  EDsllgh  wiiten.  The  GultguU  of  Bernaodes  (Rar.  Media. 
N.  Http.  Thenauna,  p.  fi6),  a  Dame  utd  by  htm  to  be  of  nattre 
origin,  can  hardly  be  detenalned,  though  thought  by  Uontbell- 
Isrd  (ifW.  NaL  otaeavx,  t.  p.  629)  to  be  what  1«  now  known  aa 
Ocertba  mivlta.  bat  that  of  later  writeni  ia  C.  eyonAi.  The  name 
le  probably  onomatopoetic,  and  very  likely  analogous  to  the 
"Qalt"  applied  In  Jamaica  to  several  small  birds. 

>  In  the  article  BiaoB  (111.  p.  851)  altenttoD  was  drawn  to  what 
was  then  believed  to  be  a  flust— namely,  that  the  form  fbond  in 
this  Island  was  identical  with  that  which  Inhabf  ta  the  «ft^itT"iw ; 
bat  now  the  two  forms  an  regarded  aa  dietfnct. 


SUICIDE.  The  phenomenon  of  sniotde  has  at  ill 
times  attracted  a  large  amount  of  attention  from  nor- 
alists  and  sodal  investigators.  Though  of  null 
dimensions,  even  in  the  countries  where  it  is  noBt 
prevalent,  its  existence  is  ri^hUv  looked  upon  as  a  mm 
of  the  presence  of  maladies  in  the  body  politic  whiui, 
whether  remediable  or  not,  deserve  caref^  examma- 
tion.  To  those  who  look  at  human  affairs  from  a  the- 
ological standpoint,  suicide  necessarily  assumes  a  graver 
aspect,  being  regarded,  not  as  a  minute  and  rather 
obscure  disease  of  the  social  organism,  but  as  an  appal- 
ling sign  of  the  tendency  of  man  to  resist  the  wui  of 
God.  Compare  Felo  db  Se.  As  a  great  number  of 
persons  axe,  ather  diret^y  or  indiiee^y,  under  the 
influence  of  the  theolo^cal  bias,  and  as  the  act  of 
suicide  is  in  itself  of  a  striking  charaoter  to  the  imapu- 
tion,  the  importance  of  the  phenomenon  from  asodo- 
log^oal  point  of  view  has  been  to  some  extent  exagger- 
ated, espetnally  in  those  countries  of  the  CoDtmeni 
where  suicides  are  most  nnmerons.  Moreover,  the 
matter  has  during  the  last  twenty  years  become  of 
direct  interest  to  the  Governments  of  those  countries 
where  the  whole  able-bodied  male  population  are  more 
or  less  under  the  control  of  a  military  organization; 
for,  rightly  or  wrongly,  a  portion  of  the  recent  consid- 
eraole  increase  in  the  suicide  rate  of  Prussia,  Saxonj, 
Austria,  and  France  is  attributed  to  dislike  of  the  mili- 
tary service.  It  may  be  observed  in  passing  that  ibe 
Boioide  rate  among  soldiere  is  high  m  all  oouotnes. 
Great  Britun  not  excepted,  as  was  shown  by  Mr.  AV. 

H.  Millarin  the  Journal  of  the  StcOisfieal  SocieH(,yol 
xxxvii.,  1874,  and  more  recently  by  Dr.  Ogle  id  the 
same  Journal,  vol.  xlix.  (March^,  1886.  As  enlist- 
ment is  voluntary  in  the  United  Kingdom,  the  alleged 
dislike  to  conscription  cannot  be  the  sole  cause  of  the 
high  rates  prevailing  in  some  of  the  ContiDental  states. 
Before  referring  t»  the  more  general  characteristics  of 
suicide^  it  will  be  well  to  furnish  some  idea  of  its  mag- 
nitude in  relation  to  the  category  of  social  phenomena 
to  which  it  bdongs,  namely,  death.  The  following 
tables  are  oonstmcted  for  this  purpose.   The  first  (L  j 

I.  BMmiumi  of  Ute  Nvmber  of  Ctuet  of  SaiMe  tn  ths  Printipd 

G»mtri«»  of  Europeditrmg  Oie  undermfntioned  Pfriodtmi 
Ymts. 
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663 


ffvm  die  absolvte  nnnber  of ouet  of  nuide  ts  ofiunally 
stated  in  »  numbv  of  oountrieB  fiv  %  aeriee  of  yean. 
Table  IL  (A,  B,  G)  refers  to  three  separate  yean  and 
showBthe  nnmber  of  oaaes  of  aaioide  relaUvely  to  all 
the  deaths  and  to  the  popalaUon  for  certain  ooontriee. 
The  totals  for  the  oountnes  in  qoestion  are  also^ven. 
Table  L  is  obtained  from  Moraelli  (Table  L)  with  the 
addition  of  firares  that  have  been  paUiahed  siooe  his 
woric  appeared.^  TaUe  III.  jpveB  Uie  figures  reladng 
to  three  States  of  the  Amenoan  Union  which  have 
published  BtatisticB  on  the  sulgeot, 

U.  BMemeia  of  Ott  SHlmUti  Aqmtafim  of  fke  wtdemm- 
fjmad  CouMrietvuHe  Yean  1868, 1876,  and  1882;  the 
Ntmier  of  Deaths  from  guilds  and  other  Oman  in  the 
tame  Teart  im  the  eaue  Oauntrie* ;  and  the  Proporiuma 
hone  If  the  Deatkt  to  the  Populaiion  m  awA  ohm.* 

A.— 1868. 


Ooontrlai. 


Ertlmted 
PopnU- 
EknlDtbe 
Middle  of^ 
the  Ywr. 


Aottila.  

B«den -  

BavarU.  

Btiglum  — 

Denmuk-  

FruiGe„  

ruUy.-  

PruHta.  

SAXonj^  » 

Bwedeo  

Uo.  Klng'm— 

BnslUMand 
WftlM  

Ireland.-  

Scotland  


4,7SO,O0a< 
4,961.044 

1,748,000 
38,S2»,617 

34,060.879 

4,178,000 


21,H8,713 
fi,4«,9U 
8,275,850 


Dtattu. 


1886 

m 

441 
87C 
498 

7H 
8068 
800 
868 


1606 
87 
123 


569,566 
89,677 
IS8,SG» 
107,180 
88,818 
916,491 
776.440 
»ft.07O 
71,818 
87,441 


479,114 
86,096 
69,298 


Tout. 


671  ,W2 
3B,8S9 
169,000i 
107,666 
88,816 
922,038 
777,22* 
658,728 
72,718 
87,8OT 


480,«2 
86,185 
60,416 


L'iB.090.121  16,386  i,0e0JQ&  4,06S,SA1  104  25,636  2&,740 


Number  Of 
Sflfttbsper 

l/WCoOo 
Intaautanis. 


28,401 
27,284 
88,877 
21,625 

23,966 
80,669 
37,248 
29,815 
20^12 


21.181 
16,784 
21,168 


28,600 
27.480 
88.470 
21,700 
19,800 
34,100 
30,600 
27,400 

a»,»40 


si^oo 

15,800 
21.200 


n.  R— 1876. 


OoDDtites. 


Alubla.  -.. 

Badea  

Bavaria-  

Bel«lnm  

Denmark  

Ftanoe — . 

Ital7   

Pnuda..  

Saxony^  

Sweden..  

Un.  Kins'iD— 
BnglaDa  and 

Walei-  

Irtfand.  

BcotlaDd  


Kitim'ted 
Popnla- 
tloQlnthe 
Middle  of^ 
the  Year. 


21.810,544 
l,607.17e« 
6,022.990 
6.336.185 
1393,100 
3A>)6,78B 
27,e2^826 
35,921,687 
2.800,0001 
4.429,718 


24,n0,2BT 
6^77,644 
^SD2,188 


Deatha 


CO 


2488 
268 
BS2 
4S9 
606 
5804 
1024 
8917 
9B1 
409 


1770 
111 
181 


6S1.9S& 
40.054 
1&3,«74 
116348 
86,850 
ftj8,270 
796,896 
666,460 
77,140 
85,925 


608,646 
92,213 
78,996 


Total. 


884.868 
40,823 
154.196 
116,787 
87,866 
884/174 
796,420 
660,886 
78,121 
86,881 


610,816 
92,824 
741.129 


in^MMOft  U,B1,4,0Q8^  l,lUhlS7  110  24,680  24.800 


Nmnberof 
Death*  per 

1,000,00) 
Inliabltanta 


29,686 
26.682 
80.686 
21,818 
19,488 
22^ 
28,763 
36,849 
27.660 
19,606 


20,827 
17^79 
90,868 


29,800 
26,700 
80,700 
21.900 
19.700 
22aI0 


26,800 
SBJiOO 
27,900 
19,600 


20,900 
17,800 
20,900 


The  first,  feature  which  appean  prominently  in  oon- 
neetion  with  these  taUes  is,  as  already  observed,  the 
■mall  absolute  amount  of  saidide  offiually  reported. 
Iliere  is,  however,  a  general  oonsensus  of  opinion 
among  those  who  have  made  a  spedal  study  of  this 

I  The  flgaree  tor  Atutrla  up  to  1871,  althongh  collected  by  ttie 
oflkdal  lefflstraT,  are  Ikr  from  tnutwortby.  Since  187S  more  reli- 
able data  naye  been  obtained  br  tbe  ■anitary  aerrloe.  Tbe  reg- 
istrar's flgurea  finr  1871  and  1672  have  been  corrected  by  Dr.  Neu- 
mann^Snallart ;  those  for  the  nicceedfng  yearn  are  the  flgnres  of 
the  eannary  nrrlce.  A  comparlmn  of  the  retams  from  tbe  two 
(rfSdal  eoarcM  abowi  that  the  llgaree  of  (he  latter  autbori^  are 
(except  In  two  eaaee)  80  per  cent  greater  than  the  oofreapODdlag 
fltroree  ftimlahed  by  tbe  former. 

*  Stlll-blrtha  are  excluded. 

>  Adding  natural  Increeae  of  1868  to  popnlation  of 1867  (Kolb). 

*  Brtlmate,  deducting  naturel  Inereeie  of  1889-70  from  figure  In 
oensua  of  ISTl.  *  159.186  inclndiiig  etlU-biitiu. 

•UtDeeember.UTfi.  ^  ^WiCMin  1875. 


branch  of  vital  statistbiik  to  the  efiect  that  the  number 
of  Boioides  which  aotaally  occur  is  rather  ^greater  than 
is  shown  by  the  offidal  returns.  This  opinion  is  based 
on  Uie  known  natural  repugnance  on  Uie  part  of  those 
concerned  to  make  a  declaration  that  any  person  found 
dead  oommitted  soiwle  if  his  death  can  be  accounted 


II.  C— 1882. 


Ceantrlea 


Bstlm'ted 
Popnli 
Uonlntbe 
Middle  ot 
the  Year. 


Aamia...... 

Baden  

BaTarla...... 

fielgitim..... 

Denmark.... 

Fnmoe  

Italy.-  

Pnuala.  

Saxony  

Sweden  

Un.  Klng*m — 
Ensland  and 
Walea.... 

Ireland  

Scotland... 


22,316,567 
1.606.206 
6,889,782 
6,665,197 
2.006,100 
87.768,000 
38,606,612 
27,796,189 
8,040.000 
4,679,116 


26v«l8,8Sl 
6.007,858 
8,786,400 


Deathe. 


3630 
288 
721 
606 
618 
7218 
1880 
6812 
1138 
482 


1966 
106 
167 


SI 


683,^ 
88,654 
152,428 
Ua,70B 
88,236 
681.826 
785,937 
694,979 
86,106 
78,024 


614,689 

88.886 
72,822 


Total. 


Nnmber  of 
Deaths  per 

l,O00,0M 
Inhabitants. 


686,961168 

884»7il77 
158,1621184 
114,2981106 

88,738  265 
888,630  191 
787,826 
700,291 

86,234 

79,406 


616,664 

88,600 
72,969 


174/>48,782  28,406,4478,609  4,202,015  184  21,966  24,120 


80,642 
21,223 
28,276 
20,005 
19,016 
22/»9 
27,461 
28,009 
2^990 
17,296 


t9,&fl6 
17,879 
19,266 


80,800 
24.400 
28,410 
20,200 
19,800 
22.200 
27,600 
26,200 
28,870 
17,400 


19,600 
17,41)0 
19,800 


in.  gtatemeaHtf  OeNwmber  of  Death*  ivBuieideim  the  nader- 
menitoMd  Btatet  of  the  Anmiea»  Union  in  the  Yean  named, 

wiM  thebr  ProperUan  to  the  FopudaiMn. 


Yeart. 


1870 
1871 
1872 
1878 
1974 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


MassochuaettB. 


Total. 


91 
122 
117 
117 
116 
160 
119 
168 
126 
161 
188 
165 
162 
167 
184 


Per 
1,000,000 
Inhabit- 
ants.* 


62 
82 
76 
74 
71 
96 
72 
96 
76 
94 
TO 


86 
96 


Rhode  Island.  I  Connecticut. 


Total. 


27 
10 
18 
8 
18 
26 
18 
22 
21 
18 
10 
33 
81 
25 
86 


Per 
1,000,000 
Inhabit- 
ants.* 


124 
81 
77 
88 
72 

101 
«0 
83 
78 
48 
36 
82 

109 


Total. 


49 

62 
66 
68 
48 
69 
65 


Per 
1,000,000 
InbablU 
ante*. 


88 
84 
88 
05 
77 
100 
101 


for  in  any  other  way.  Continental  staUstauans  think 
tlwt  this  tettdenoy  to  "  give  the  benefit  of  the  doubt " 
in  cases  of  apparent  suicide  in  the  manner  least  likely 
to  give  pun  to  the  rdatives  and  friends  of  Uie  deceased 
is  more  strongly  operative  in  England  than  in  other 
oountnes, — an  opinion  which  mav  be  fiuriy  considered 
doubtful  when  we  bear  in  mind  the  remarkable  differ- 
ence between  the  two  sets  of  offiraal  figures  for  Austria. 
It  is  not,  however,  maintained  that  the  number  of 
snicides  is  much  understated,  even  in  England,  at  any 
rate  of  late  vean.  It  may  be  observed  that  tbe  infor- 
mation on  the  sul^ect  in  any  country  cannot  be  much 
relied  upon  for  yean  previous  to  1850,  at  tbe  earliest^ 
and  previous  to  1860  for  the  United  Kingdom.  Per^ 
haps  an  exception  may  be  made  in  ikvor  of  the  figures 
for  Nwway  and  Sweden.  Diffeiwoes  in  the  mode  of 
determining  oases  of  supposed  suidde  in  differeiit 
countries  make  it  necessary  to  be  very  careful  in  pre- 
paring "international  **  statistics  of  suicide.  The  re- 
marks made  by  Dr.  Ogle  in  the  paper  already  referred 
to  are  worth  careful  attention.  He  says :  I  have 
been  tempted  to  compare  tbe  English  figures  with 
those  of  foreign  oountrie&  I  have,  however,  rigidly 
abstuned  from  doing  so.  Those  who  have  read  the 
laborious  treatise  of  Morselli  on  suicide,  and  have 

•  FopnUtion  calonlated  from  avenge  annual  toweaw  ilnoe 
1880. 
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SUICIDE. 


noted  how  heterogeneons  in  form  and  how  uaeqaal  in 
numerical  efficiency  were  the  materials  j^rom  dmerent 
oauntries  with  which  he  was  forced  to  be  ccQtent,  will, 
I  thick,  agree  with  me  that  it  is  at  present  more  ee- 
seotial  that  statistioians  should  look  to  the  accuracy  and 
sufficiency  of  the  returns  of  their  own  sereral  couDtries 
than  that  they  should  indulge  in  premature  oompari- 
flon.  "  The  tables  given  above  are  not  conceived  in  a 
spirit  oontraiT  to  these  judtcions  observations,  but  are 
merely  intended  to  supply  indications  of  the  general 
nature  of  the  phenomenon  as  met  with  in  differant 
ouuntries.  Those  who  wish  to  inquire  more  iiilly  into 
the  matter  will  find  all  the  available  information  in 
the  woiis  of  Morselli  and  Legoyt 
,  It  is  quite  admissible,  sul;|jeot  to  the  above  reserva- 
tions, to  point  out  briefly,  and  if  posnble  to  explain, 
the  leading  features  brought  into  relief  by  the  tables. 
It  will  be  seen  that  from  1866  to  1876  suicide  increased 
in  all  countries  for  which  returns  were  av^able  in  both 
years,  not  merely  in  number,  but  relatively  (except 
Denmark,  Prussia,  and  Scotland)  to  the  population, 
and  the  figures  for  the  years  subsequent  to  1876  do  not 
show  any  improvement  in  this  respect  It  will  also 
be  observed  that  the  figures  for  the  United  Kingdom 
and  Italy  are  low,  those  for  Austria,  Bavaria,  Bel- 
gium, and  Sweden  moderate,  those  forPmesia,  Baden, 
and  France  hieh,  and  those  for  Saxony  and  Den- 
mark vei7  high.  Attempts  have  been  made  to  ac- 
count for  these  diffisrences  by  considerations  derived 
from  (1)  race,  (2)  climate,  (3)  density  of  population, 
and  other  circumstances ;  bnt  it  cannot  be  said  ^at 
any  satisfactory  result  has  been  obtained  fVom  these 
investigations,  owing,  no  doubt,  to  the  fact  that  the 
phenomenon  is  too  minnte  to  furnish  numbers  large 
enough  for  the  [)roper  application  of  the  statistiod 
method.  Investigationa  into  certain  o^er  points 
have  been  more  successful,  such  as  the  relative  pro- 
portions of  the  two  sexes  as  resards  number  of  soicooes, 
the  relation  of  the  number  or  suiddes  to  the  age  scale 
(see  Population)  of  the  population,  and  also  the  dis- 
tribution of  the  cases  of  suicide  over  the  months  of 
the  year.  Most  valuable  inquiries  have  also  been 
made  into  the  dislxibution  of  suicides  with  regard  to 
occnpation,  with  resalta  which  appear  to  show  that 
saicdde  is  more  prevalent  among  the  educwted  than 
among  the  illiterate  tdasaes.  For  the  suiddil  tendency 
M  insanity,  see  vol.  xiii.  p.  112. 

8ex.—It  will  have  been  observed  that,  apart  ftwtn  fluctna- 
tioiu  in  particular  years,  the  varions  oounbries  maintain 
fldrly  couataiit  relations  to  one  another  aa  Rnrds  number 
of  soioides.  The  Beries  of  nomben  in  lUlle  I.  Is  ftirty 
legulu-,  in  each  country  usoaily  iaereaalng  as  the  popula- 
tion inereaaes,  bnt  in  several  cases  fiuter.  The  proportion 
of  iiunale  to  male  soioidfls  Ja  also  &iriT  constant,  so  fiitr  as 
experience  baa  hitherto  gone.  Bioadhr  speaking  ftmale 
Buicidea  are  never  less  than  15  per  cent,  and  never  more 
than  30  of  the  a,vemgo  annnal  namber  of  snicf  dee  In  any 
coantiy.  In  England  the  proportion  is  higli,  having  dnr- 
ingr  the  period  1863-76  averted  86  per  cent  In  Pranoe  the 
rate  is  nearly  as  h^,  though  it  q^poaxs  to  have  been  de- 
creasing of  late.  In  Prussia  and  most  Gennaii  states  rate 
is  nnder  SO  per  cent.  For  ftirther  details  i^renoe  may  tw 
made  to  Morselli,  and  for  England  maA  Wales  to  Dr.  O^fl'a 
paper  already  mentioned. 

Agt.—The  influence  of  age  on  saloide  shows  oonsfdeiable 
r^nlarltv  in  each  country  from  year  to  year,  and  a  certain 
d^free  of  similarity  In  its  effeeta  is  perceptible  in  all  coon- 
tries.  Momelli  gives  a  namber  of  tables  and  diagrams,  a 
stndy  of  which  indieatea  a  varieiy  of  intereeting  features. 
Ttie  observations  already  made  as  to  Uie  minuteness  of  the 
whole  phenomenon  in  relation  to  the  social  organism  must 
bo  particularly  borne  in  mind  In  drawing  condnsions  from 
investigations  which  involve  the  brmking  np  of  nambers 
already  small  into  parta.  Iti8tniethat,byaddlng  together 
tiie  corresponding  flgnrea  fitr  a  ssries  of  years,  fairly  large 
numbers  may  be  obtained,  even  for  those  parts  of  the  age 
scale  which,  in  any  single  year,  yield  only  one  or  two  cases 
of  suicide,  or  even  occasionally  none.  Bat  this  mode  of  ob- 
taining an  enhanced  image  of  the  age  scale  of  snicide  most 
be  employed  with  caution,  since  titen  may  have  been 
changes  in  the  tendency  to  suicide,  in  the  age  scale,  and  in 
tlte  occnpationp  <>f  the  people  during  the  pwiod.   Dr.  0^ 


has  prepared  a  table  (IV.)  which  gives  as  correct  a  im. 
eentation  of  tiie  eflbct  of  age  on  snicide  in  asd 
Wales  as  it  la  posaible  to  fUrnish.  The  age  aoale  trf  snicide 
in  question  Is  also  fairly  represeatadve  u  the  oomsimtd- 
ing  age  scales  of  other  ooontriee.  though  in  each  eoontrr 
slight  variations  from  the  typical  scale  are  appannt  at 
ferent  parts  of  It. 

lY.  Average  Anwaat  BmiAdea  iu  England  and  Wtdet  of  Men*. 
•tM  Afft  Periodt  per  million  Uvea,  1SS8-83  (Ogle). 


A«e. 

BatM  per  Million. 

Age. 

Bates  per  XIlUoL 

Persona 

Males. 

Females 

Persons 

Hales.  ,PeMla 

10 
U 

ao 

4 

28 
47 
W 
116 
1S« 

* 

36 
81 
99 
175 
271 

3 
SO 
Si 
42 
62 
lOS 

S6 
66 
75 
85 

All 
ages. 

2S1 
24S 
IS3 

H6 

396 
8H 
SOS 

m 

IU 
8S 
46 

72     ;  104 

41 

It  will  be  seen  that,  taking  both  sexes  tt^ether,  the  mi- 
eide  rate  rises  steadily  and  rapidly  after  the  tenth  year  luu 
been  passed,  attaining  its  m&ximum  in  the  period  fifty-five 
to  si^y-flve  years,  after  which  it  remains  aitnoat  statiooaiy 
for  another  ten  yaiws,  when  It  sinks  rapidly.  Although  bo 
figures  are  given  for  any  period  previous  to  the  tenth  year. 
Dr.  Ogle  mentions  that  there  were  actually  four  cases  of 
suiciM  of  children  between  the  ^jeBof  Ave  and  ten  daring 
the  twenty-six  years  observed.  (%ild  suicide  is  ^ipannfly 
at  more  fmiuent  oeoarrenee  on  the  Oontinent  tlian  In  the 
British  Isles.  It  is  important  to  notice  that  the  age  aetit 
of  suicide  for  women  is  materially  different  from  that  tbf 
men.  If  represented  by  a  diagram  its  curve  makes  a 
smaller  angle  with  the  base  line  than  the  correapoodiiv 
curve  of  male  Buietde.  As  might  be  expected  trma  the  Ikt 
that  females  become  ftiily  developed,  both  in  mind  and 
body,  at  an  earlier  period  of  life  than  males,  the  soiddo 
rate  for  women  is  relatively  very  high  during  the  yens  fif- 
teen to  twenty,  being  in  Englaad  and  several  oClier  ooaa- 
tries  actually  higher  than  that  for  men.  Comparteon  be- 
tween different  countries  in  this  respect  lB4ifflcult,  but  titt 
figures  given  by  Morselli  (Table  xxvi.  in  his  work)  show 
that  during  the  period  in  question  the  number  of  female 
suicides  Increases  with  great  rapidity  In  all  countries.  Be- 
niiding  the  suicide  of  young  persons  of  both  aezes,  Dr. 
CMe  observes  Uiat  it  is  >i!gher  than  is  generally  supposed. 
"  Few,"  be  says,  "  would  imagine  that  one  oat  of  every  119 
young  men  who  reach  the  age  of  20  dies  ultimately  by  his 
own  hand  ;  yet  such  is  the  case."  According  to  Dr.  Ogl^'* 
figures,  1  out  of  every  312  girls  who  reach  the  age  ^  IS 
ultimately  dies  by  her  own  hand. 

Influemx  of  Ooeupaium.— The  difficulty  of  iuTeeticiSiBg 
the  mode  in  which  the  suicide  rate  is  affected  by  diffonsms 
of  occupation  is  considerable.  Dr.  Ogle  has  with  great 
labor  worked  out  the  figures  for  males  for  the  six  vean 
1S78~83  in  Englimd  and  Wales.  He  obtained  about' 9000 
cases  of  the  suicides  of  persons  with  known  oocnpatioiu; 
these  he  compared  with  the  statement  of  occnpatfms  ob- 
tained from  the  census  of  1881,  taking  account  of  the  very 
eousiderable  variety  In  the  average  age  of  the  persona  io  caefa 
oocupatlim.  This  precaution  was  necessary  in  an  attempt 
to  ascertain  whether  the  persons  engaged  in  any  particular 
occupation  were  more  liable  to  suicide  than  those  in  other 
occupations,  for  the  effect  doe  to  the  occupation  would  In 
some  oases  be  entirely  obliterated  by  the  effect  due  to  age^ 
The  genoal  result  of  his  labors  <  was  that  the  rate  for  sol- 
diets  is  enormously  In  excess  of  that  for  any  other  occnpa- 
tion. It  is  followed  at  a  considerable  distance  by  inn- 
keepers and  other  persons  having  constant  access  to  alecJiol, 
—a  foot  which  certainly  sonests  that  mi  exoessive  use  of 
spirits  is  one  of  Uie  pTindpafcanses  of  snidde.  Bnt  another 
reason  tbr  Uie  high  rate  among  soldiers  is  certainly  the  foct 
that  ther  have  a  ready  and  ^ective  means  of  destmcttoo 
constantly  at  hand.  In  like  manner  the  high  rate  of  sni- 
cide among  mediesl  men,cltemisto,and  draggista  maybe 
attributed  in  part  to  their  fiunlliulty  with  poisons.  Hardly 
any  other  general  infiBrenoes  can  be  drawn  without  enter- 
ing on  matters  of  ooqjeetare,  except  that,  ezdoding  tbo 
case  of  clergymen,  the  rate  of  those  ooeupMdona  whii»  in- 
volve no  serious  bodily  labor  Is  higher  than  that  obaerved 
in  persons  who  work  chiefly  with  their  bands.  It  Is  ha- 
poasible  to  make  any  sattefootory  comparison  in  (his  le- 
spect  between  England  and  Wales  aod  other  oonntriea,  as 
the  divisions  of  occupations  In  different  OQUntries  are  not 
on  the  same  plan.  It  would  he  very  advantueous  if  scnne 
annwaeh  to  a  oommon  list  of  occupations  could  be  adoptsd 

>  See  ataL  Jbw.,  Karoh,  UBS,  e.  112. 
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by  all  states;  bat  there  !■  UtUe  prospect  of  that  being  real- 
ised for  some  time  to  come.  It  is,  nowever,  satis&otorily 
established  that  in  all  countries  the  saidde  rate  Is  higher 
fiir  the  edacated  than  for  the  nDedncated  claosee. 

iSssw. — iSmy  aad  Jane  are  ia  most  oonntrlee  the  months 
in  which  most  sntcides  oooar ;  but  in  some  oonntries,  auoh 
as  Bavaria  and  Smxaaj,  the  nuaimnm  is  in  July.  The  dif- 
tenaoe  between  the  warm  and  cold  portions  of  the  year  Is 
more  marked  in  femate  snicidee  than  la  male  snieides,  eepe- 
eiallj  in  Ital?.  This  is  probably  dae  to  the  lW:t  that  women 
show  a  tendency  to  adopt  drowning  as  a  mode  of  killing 
themselTfle,  and  that  there  is  more  shrinking  front  a  plange 
Into  water  In  eold  than  in  warm  weather.  The  foot  that  the 
maximnm  nnmber  of  soicidee  occurs  in  the  hot  season, 
daring  which,  aecording  to  Horselli  and  other  Oontinental 
statisticians,  insanity  is  more  fluent  than  in  the  cool 
portions  of  the  year,  baa  been  alleged  as  a  reason  for  the 
high  saieide  rate  In  May,  Jane  and  Jnly. 

ModM  of  Aneide.— The  ihvorite  mode  of  suicide  in  Eng- 
land is  among  men  hanging  and  among  women  drowning, 
— about  one-third  of  the  snieides  of  each  sex  being  effected 
In  these  modes  reqtectively  (MoxeelU,  Table  xlv.).  In  Italy, 
however,  the  most  common  mode  is  by  gaoshot,  among  men 
and  after  that  by  drowning,  hanging  Iwing  leas  nsuaj.  A 
Tory  large  nnmber  of  Italian  women  drown  themselves,  the 
proportion  being  in  some  years  over  50  per  cent,  of  the  total. 
In  Pmasia  eontiderably  over  one-half  the  male  salddes 
Inuig  themaelTes,  and  wtmien  also  make  ose  of  the  rope 
more  than  In  England.  The  ose  of  poison  is  more  common 
among  English  women  tlian  among  those  of  Italy  and  Prus- 
flia.  Dr.  (tele  observes  that  women  take  less  care  than  men 
to  seleet  pMnless  poison^  nearly  SO  per  oent.  of  female  sni- 
eides by  poison  In  England  dnriDg  uie  years  1863-82  being 
alfeeted  by  means  of  strychnia,  vermin  killer,  carbolic  acidj 
and  oxalic  acid,  while  60  per  cent,  of  the  men  employed 
prassle  add,  laodannm,  and  other  oompaiatively  painless 
pfMaoBiL  Dr.  Uonelli,  and  othtar  writen  hava^  inves- 
tigated the  eoaneetion  between  the  choice  of  means  and  tiie 
age  of  snleide.  Dr.  Ogle  has  also  compiled  a  valaable 
table  relating  to  method  of  male  soielde  in  rdatdon  to  oo- 
cnpation. 

Hie  whole  nibject  haabeen  treated  exhaosUvclr by  UoneUl  In 
his  it  Mrfdfo,  Smfo  tU  StaOaOea  MonU  OamaanJa,  Milan,  1879 
<Snr.  trans.,  iSWewe:  Enaum  Oampantite  HortdSalimlea,  Ixmdon, 
1881).  Beftrenoe  may  also  be  made  to  A.  Legoyt's  Le  SMetde  Ai*- 
dot  et  JVodane.  Parts,  1881.  This  vdame  contains  mooh  Inter- 
eMinc  htstcnlosil  matter,  bat  Is  Inllsrtor  as  a  stadstleal  work  to  that 
of  lionelU.  Iteonlalns,  homver,  a  assfkil  tdtalioir^ihy  of woAs 
on  milctde. 

Ofieial  Iirfi>matlon.—Aeeante  Inlbnnatlon  regarding  raldde 
has  fbrmany  yean  been  given  fbr  all  tbe  ooontrfes  of  wnloli  men- 
tion bss  been  made  above  In  the  publlosllons  of  their  respective 
Governments.  For  other  oonntries  the  available  statistics  are 
meagre,  accurate  teures  havlngln  many  cases  only  recently  been 
obtaliMa  from  Flnlaad,  Swltserland,  Holland,  Hongaiy,  Croatia, 
Spain,  and  three  or  Ibur  of  the  States  of  the  American  Union. 
iTiere  are  no  flsares  for  the  whole  United  States,  and  none  of 
value  Ibr  any  other  countries.  Snob  statistics  as  are  In  existence 
Ibr  tbCM  countries  will  be  fonnd  In  Ob^fnmU  AtenaSonaHpergli 
>timf  18(0-83  (Rome,  1884).  pnbUihed  lif  the  Italian  General  Sta- 
tlaUcal  Department.  (w.  no.) 

SUTDAS,  the  author  of  &  Greek  lexicon.  His  per- 
sonal life  is  totally  unknovn  and  even  his  date  is  un- 
certain.  He  most  have  lived  before  Enstathius  (12bh 
oentoiy),  who  quotes  him  repeatedly.  Under  the 
headioff  "Adam  "  the  author  of  the  lexiooo  gives  a 
Hrief  ohroDology  of  the  world,  ending  with  the  death 
of  the  emperor  John  Zimisoea.  Under  "  Constanti- 
nople" are  mentioaed  the  emperors  Basil  and  Gon- 
stantine,  who  snooeeded  Joho  Smisoes  in  975.  It 
noold  thus  appear  that  Suidaa  lived  in  the  latter  part 
of  the  iOth  oentniy.  The  passages  in  which  Miohael 
PselluB  (who  lived  at  the  end  of  the  11th  oentory)  are 
referred  to  are  thought  by  Kitster  to  be  later  interpo- 
latbnB ;  one  of  them  is  wanting  in  the  Paris  M33. 
The  lexicon  of  Suidaa  is  arranged  alphabetiaUly,  vith 
■ome  Blight  delations  from  the  strict  alphabetical 
order.  It  partakes  of  the  nature  of  a  dictionary  and 
enciyelopsMua,  containing  not  only  definitions  of  words 
hot  also  short  arttdes  on  hi8tori(»l,  biographical,  geo- 
graphical, and  antiquarian  sabjecta.  It  includes  nu- 
merous quotations  from  ancient  writers ;  the  scholiast 
on  Aiistophanes  in  particular  is  much  used.  Although 
the  wqA  is  unoritiow  uid  the  value  of  the  utades  very 
QBsgnial,  it  oontains  a  great  deal  of  imptnrtaat  infor- 
mation on  anment  histoiy  and  life.  It  deals  with 
Soiptiual  as  wdl  aa  pagan  aalaects,  flvm  wluefa  we 
Safer  that  the  writer  was  a  Christian.  I^refized  to  the 


work  is  a  notice  stating  "  the  present  book  is  by  Suidaa, 
but  its  arrangement  is  the  woric  of  twelve  learned 
men,"  and  then  follow  thdr  names. 

The  flnt  edition  of  Soidas  was  ttiat  by  Demetrins  Chal- 
oondylas  (Milan,  1499),  the  next  by  Aldus  (Venioe,  1614). 
The  chief  later  editions  are  those  by  L.  Knater  {Cambridge, 
1706),  by  T.  Oalsford  ^Oxford,  1834),  and  by  Q.  Berohaidy 
(Halle,  1834-1853).  There  is  a  cheap  and  convenient  edi* 
tion  by  Im.  Bekker  (Berlin,  1854). 

SULLA  (138-78  B.a).  The  life  of  Lucius  Corne- 
lias Sulla  makes  one  of  the  most  important  chapters 
in  Roman  history.  Both  as  a  general  and  as  a  politt- 
<nan  he  stands  in  the  foremost  rank  of  the  remarkable 
figures  of  all  time.  It  was  by  his  ability  and  his  force 
of  character  that  Snila,  who  bad  neither  great  wealth 
nornoUe  ancestry*  to  back  him  up,  pushed  himself 
to  the  front  in  early  manhood,  distiDguishing  himself 
in  tibe  Jngurthine  War  in  107  and  106,  and  being  able 
witli  a  good  show  of  reason  to  olaim  die  oiedit  of  hav- 
ing terminated  that  troublesome  war  eaptoriog  Ju- 
gnrtlia  himselC  In  these  African  campugns  nulla 
snowed  that  he  knew  how  to  win  the  hearts  and  con- 
fidence of  his  soldiers,  and  through  his  whole  subse- 
quent career  the  secret  of  his  brilliant  Buocesses  seems 
to  have  been  the  enthusiastic  devotion  of  his  troops, 
whom  he  continued  to  hdd  well  in  hand,  while  he  let 
Uiem  indulge  themselves  in  plundering  and  in  all  man- 
ner of  license.  "Rome's  soldiers  from  Sulla's  time," 
says  Sallust  ( Oat.,  11),  "  began  to  drink,  to  make  love, 
to  have  a  taste  for  woiks  of  art,  to  rdb  temples,  and  to 
confound  things  sacred  and  profane."  From  the  year 
104  to  101  he  served  Msin  under  Marine  in  tbe  war 
with  the  Cimbri  and  I%utones  and  fought  in  tbe  last 
gre^  battle  near  Verona,  which  annihilated  the  bcur- 
bariaa  host  Marios,  it  is  said,  was  jealous  of  him, 
and  any  fHendly  feeling  there  may  have  hitherto  been 
between  the  two  now  finally  oeased.  Bulla  on  his  re- 
turn to  Rome  lived  quiedy  for  some  years  and  took  no 
part  in  politics.  What  with  his  genuine  love  of  lettei-s 
and  bis  love  of  gay  company  he  was  never  at  a  loss  for 
amusement,  and  he  most  alwitys  have  been  a  particular 
fevorite  with  fashionable  society  at  Rome.  Id  93  he 
was  elected  praetor  after  a  lavish  st^uandering  of  money, 
and  he  delighted  the  pofjulaco  with  an  exTiibition  of 
a  hundred  Rone  from  Africa,  from  the  realm  of  King 
BoocbuB.  Next  year  (92)  he  went  to  the  East  with 
spedal  authority  from  the  senate  to  put  ptecsure  on 
the  famous  Mithradates  of  Pontna,  and  make  him 
give  baok  Cwpadooia  to  its  petty  prince  Ariobarsanes, 
one  of  Rome^  dependents  in  Asia,  whom  he  bad  driven 
ont  Sulla  with  a  small  army  soon  won  a  victory  over 
the  general  of  Mithradates,  and  Rome's  client-king 
was  restored.  An  embassy  from  Uie  Parthians  now 
came  to  solidt  tbe  honor  of  alliance  with  Rome,  and 
Sulla  was  the  first  Roman  who  held  diplomatic  inter- 
course with  that  remote  people.  In  the  year  91 ,  which 
brought  with  it  the  imminent  pwepeot  of  revolution 
and  of  sweeping  political  change,  with  the  enfranchise- 
ment  of  tbe  ItaJiui  peoples,  Snlla  returned  to  Rome, 
and  it  was  generally  felt  that  he  was  the  man  to  lieui 
the  oonaervative  and  aristoOTatic  party.  Who  was  to 
have  the  command  in  the  Mithradatic  War  and  be 
intrusted  with  the  settlement  of  Uie  East  was  the  ([ues- 
tion  of  the  d»,  and  the  ohoioe  iay  plunly  between 
Marios  and  Solla.  The  rivalry  between  dw  two  men 
and  their  partisans  was  as  Utter  as  it  oonld  possibly  be. 
Marius  was  old,  but  he  had  fay  no  means  lost  his  pres- 
tige  with  the  popular  party. 

Meanwhile  Mithradates  and  the  East  were  forgotten 
in  the  crisis  of  the  Sodal  or  Italic  War,  which  omke 
out  in  91  and  threatened  Rome's  very  existence.  The 
services  of  both  Munus  and  Sulla  were  needed,  and 
were  given  ;  but  Sulla  was  the  more  successful,  or,  at 
any  rate,  the  more  fortunate.  Of  the  Italian  peoples 
Rome's  old  foes  the  Samnites  were  the  most  formida- 
ble ;  these  Sulla  thoroughly  vanquished,  and  took 

1  He  belonsed  to  quite  a  minor  bcanoh  of  the  GomaUan  gens- 
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their  chief  town,  BoTtanum.  But  his  victoriee  were, 
«fter  allj  followed  by  the  oonoession  of  the  franchise  to 
the  Italian  towns  and  eommunitiea  generally,  though 
an  arrangement  which  made  them  vote  in  separate 
tribes  giewy  diminished  dieir  poetical  power  and  be- 
came a  further  source  of  irritation.  It  was  dear  that 
Borne  waa  on  the  eve  of  yet  further  troubles  and  revo- 
lutionary changes.  Her  armies,  now  recruited  from 
the  veiT  soum  of  the  population,  had  not  die  loyal  and 
honorable  spirit  of  lormer  days,  and  cared  only  for 
license  and  plunder.  On  every  side  it  seemed  that 
public  life  was  demoralized  and  politics  degraded.  In 
88  Sulla  was  oonsol  j  the  revolt  of  Italy  was  at  an  end ; 
and  again  the  question  came  to  the  firont — who  was  to 
go  to  the  East  and  encounter  the  warlike  king  of  Pon- 
tus,  afninst  whom  war  had  been  de«dared.  The  tri- 
bune Publios  Sulpimus  Rofhs  moved  that  Marias 
should  have  the  command :  there  was  feaifid  rioUng 
and  bloodshed  at  Borne  at  the  promptiDg  of  the  popu- 
lar leaders,  Sulla  narrowly  eeeu>ing  to  his  lemons  in 
Oamunia,  whence  he  marohea  on  Borne,  bemg  the 
first  Roman  who  entered  the  city  at  the  head  of  a  Ro- 
man anny.  Marius  now  had  to  fly ;  and  he  and  his 
party  were  crushed  for  the  time. 

Sulla,  leaving  things  quiet  at  Rome,  quitted  Italy 
in  87  for  the  JElost,  taking  Greece  on  his  way,  and  for 
the  next  four  years  he  was  winning  victory  afW  vic- 
tory against  the  armies  of  Mibhraaates  and  accumu- 
lating Doundless  plunder,  Athens,  the  headquarters 
of  the  Mithradatic  cause,  was  t^en  and  sacked  in  86, 
and  Suila  possessed  himself  of  a  library  which  ccmtuoed 
Aristotle's  woils.  In  the  same  year  at  ChsDroDMa, 
the  scene  of  Philip  of  Maoedon's  memorable  victory 
more  than  two  and  a  half  centuries  beibre,  and  in  the 
year  following,  at  the  neighboring  Ordiomenns,  he 
scattered  like  chaff,  with  hardly  any  loss  to  himself, 
immense  hosts  of  the  enemy.  Crossing  the  Hellespont 
in  84  into  Asia,  he  was  joined  by  the  troops  of  fimbria, 
who  soim  deserted  their  general,  a  man  sent  out  by 
the  Marian  party,  now  again  in  the  ascendant  at  Rome. 
Tlie  same  year  peace  was  oonduded  with  Mitfaradatee 
on  oonditioD  that  he  should  resign  all  his  recent  con- 

auests,  give  up  all  claim  to  meddle  with  Rome's  Asiatic 
epenaencies,  and  pay  a  considerable  indemoitjr.  In 
fact  the  king  waa  to  be  put  back  to  the  position  he 
held  before  the  war ;  but,  as  he  nUsed  cavils  and  Sulla's 
Allien  wanted  better  terms  and  more  spoil,  he  had  in 
the  end  to  content  himself  with  being  on  the  same 
footing  as  the  other  princes  of  Aua,— simply  a  vassal 
of  Rome. 

Sulla  returned  to  Italy  in  83,  landing  at  Brnnduuum. 
having  previously  informed  the  Senate  in  an  official 
despatch  of  the  result  of  his  campaigns  in  Greece  and 
Asia,  and  announced  his  presence  on  Italian  ground. 
He  complained,  too,  of  the  ill-treatment  to  which  his 
friends  and  partisans  had  been  subjected  during  his 
absence.  Tlie  revolutionary  party,  specially  repre- 
sented by  Cinna,  Carbo,  and  the  younger  Marius,  had 
massacred  them  wholesale,  confiscated  his  property, 
and  declared  him  a  public  enemy.  They  felt  they  must 
resist  him  to  the  death,  and  with  numerous  bodies  of 
troops  scattered  thronjghont  Italy,  and  the  snpport 
of  the  newly  enfranchised  Italians,  to  whom  it  was 
understood  that  Sulla  was  Mtteriy  hostile,  tfa^  counted 
confidently  on  suooess,  but  on  Snlla's  advance  at  the 
head  of  his  40,000  veterans  many  of  them  lost  heart 
and  deserted  their  leaders,  while  for  the  m(»t  part  the 
Italians  themselves,  whom  he  confirmed  in  the  pos- 
session of  their  new  privileges,  were  won  over  to  his 
side.  Only  the  Samnites,  who  were  as  yet  without 
the  Roman  franchise,  remained  his  enemies,  and  it 
seemed  as  if  the  old  war  between  Rome  and  Samnium 
had  to  be  fought  onoe  again.  Several  Roman  noUes, 
among  them  Cneius  Pompeius  (Pompey  the  Great), 
Metellus  Pins,  Marous  Cfrassus,  Marcus  LueuUus, 
joined  Sulla,  and  in  the  following  year  (82)  he  won  a 
decisive  victory  over  the  younger  Marius  near  Pnen- 
«8te  (Palestrina)  and  then  marched  straight  upon  Rome, 


where  again,  just  before  his  defeat  of  Marine,  then 
had  been  a  great  massacre  of  his  adherents,  in  wbid 
the  &mou8  and  learned  jurist  Mnuns  Scaavola  pol- 
ished. Borne  was  at  the  same  time  in  eztieme  perS 
from  the  advance  of  a  Samnite  army,  and  was  budy 
saved  bv  Sulla,  who,  after  a  bloody  and  very  hard- 
fought  battle  routed  the  enemy  before  the  walls  of 
Rome,  With  the  death  of  the  youninr  Bfarins,  who 
killed  himself  after  the  surrender  of  Prssneste  to  one 
of  Sulla's  officers,  the  civil  war  was  at  an  end  and 
Sulla  was  master  of  Rome  and  of  the  Roman  world. 
Then  came,  with  the  object  of  breaking  the  netk 
the  Marian  or  popular  party,  the  memorable ' '  proscrip- 
tion," when,  for  the  first  time  in  Roman  history,  a 
list  of  men  declared  to  be  outlaws  and  public  enemies 
was  exhibited  in  the  forum,  and  a  rdgn  of  terror— a 
auooession  of  wholesale  muiders  and  cmfiBcatioos 
throughout  Borne  and  Italy — ^made  liie  naote  of  SnOa 
forever  infmmons.  The  title  of  *'di(tetor"  was  reviTed 
after  a  long  period  and  conferred  upon  him :  SnOa  was 
in  fact  emperor  of  Borne,  with  aosolute  power  ova 
the  life  ana  fortunes  of  eveoy  Boman  ratizen.  There 
were  of  course  among  them  some  really  honest  wdl* 
meaning  men,  who  looked  up  to  him  as  the  "savioiir 
of  sodetv."  After  celebrating  a  splendid  triumph  ftff 
the  Mitnradatic  War,  and  assuming  the  surname  of 
"Felix"  ("Kpaphroditus,"  "Venus's  favorite,"  he 
styled  himself  in  addressing  Greeks),  he  carried  ia 
80  and  79  his  great  political  reforms  (see  Rohk,  voL 
XX.  pp.  779-81)-  Of  these,  the  main  object  was  to 
invest  the  senate,  the  thinned  ranks  of  which  he  bad 
reoruited  with  a  numbo'  of  his  own  creatures,  mth 
foil  control  over  the  state,  over  every  magistrate  and 
every  provinoe,  and  the  mainstay  of  bis  political  qs- 
tem  was  to  be  the  military  colonies  which  he  had  et- 
tabliahed  with  grants  of  land  throughout  ev^pait 
of  Italy,  to  the  injury  and  ruin  of  the  old  Italian  me- 
holders  and  fkrmers,  who  from  this  time  dwindled 
away,  leaving  whole  districts  waste  and  desolate.  Sal- 
la's  work  had  none  of  the  elements  of  permanence; 
it  was  a  mere  stop-np  purohased  at  theoustof  infinite 
misery  and  demoraIiKatic;n. 

In  79  Sulla  resigned  his  dictatorship  and  retired  to 
Pnteoli,  where  he  died  in  the  ibllowing  year,  probaUy 
from  the  bursting  of  a  bloodvessel,  thoogh  there  is  a 
story  that  he  fell  a  vicdm  to  a  particular  loathsome 
disease  umilar  to  that  which  cut  off  one  of  Uie  Herodi 
(Acts  xii  23).  The  half  lion,  half  fox,  as  hisenwues 
called  him,  the  "Don  Jnan  of  politice,"  to  quota 
Mommsen's  happy  phrase,  the  man  who  carried  oat  a 
p(4iQy  of  "blood  and  iron"  with  a  grim  humor, 
amused  himself  in  his  last  dio^  with  actors  and  u- 
tresses.  with  dabbling  in  poetiy,  and  completing  the 
Memoirt  of  his  Bb«nge  and  eventful  life. 

For  SqIIb  and  hia  times,  there  Is  his  Lt/e,  by  Plntardk 
who  had  his  Memoin  for  one  of  bis  antfaoritiee,  and  thtn 
are  very  nnmerons  references  to  him  in  Glcero's  writingi. 
The  beet  and  fullest  modern  acooant  of  him  is  that  of 
Hommsen  (vol.  lit.  bk.  iv.  ch.  8,  9).  (w.  J.  a.) 

SULLY,  Maximilian  de  BferauNE,  Dukk  of 
(1560-1641),  French  statesman,  waabom  at  theeh&teaa 
of  Bosny  near  Mantes  on  13th  December,  1560.  He 
derived  his  eariy  appellation  and  the  title  of  bam 
from  the  place  of  his  birth,  and  was  known  as  Bosny 
during  the  greater  part  of  his  life.  Some  one  of  his 
numerous  enemies  pretended  that  he  did  not  really 
belong  to  the  illustrious  family  represented  four  cen- 
turies earUer  by  the  trouvdre  and  warrior  Queues  de 
B^thune,  but  that  his  race  was  derived  from  Scottish 
Bethnnes  of  no  mark.  There  is,  however,  no  reason 
for  giving  any  credit  to  this  story.  Sully  was  a  second 
son ;  his  elder  brother  died  when  but  jnst  of  age,  and 
even  before  this  his  father  (if  his  own  account  maybe 
trusted),  treated  Maximilian  (so  he  himself  spelt  hs 
name,  and  not  Maximilien)  as  an  eldest'  son.  Re  was 
only  eleven  years  old  when  his  father,  who  was  a  Prot- 
estant, was  presented  to  Henry  of  Navarre,  and  fh« 
that  time  he  was  more  or  less  inseparably  attached  to 
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the  fbtnre  king  of  Fraoce.  fie  had  a  narrow  escape  on 
Sl  Bartholomew's  Day,  but  he  did  escape,  and  when 
little  more  than  Bixteen  be^n  to  take  an  aotive  part 
in  the  Civil  Wais.  He  difltinguished  himself  Dot  a 
little,  espedally  in  the  character  of  engiDeer.  In  1583 
he  mamed  Aane  de  GonrtenajT,  who,  howerer,  died 
in  1689,  and  in  the  interrab  of  war  he  lived  the  life 
«f  a  ooaiitry  gentleman  at  Roeny.  At  the  batde  of 
Ivry,  IddO,  he  bad  this  good  ludc,  though  seriously 
-wounded,  to  capture  Mayenue's  standard.  As  soon  as 
Henry's  power  was  established,  Solly,  who,  though 
hy  no  means  ahrays  a  coaiplusant  or  obliging  Berrant, 
bad  been  uniformly  faithful,  received  his  reward  in 
the  shape  of  numerous  places,  estAtes,  and  digoities, 
Id  J 601  he  was  made  grand-master  of  the  ordnance, 
«nd  in  1606  duke  of  Sully.  He  was  also,  practically, 
the  king's  minister  of  finance  during  the  f^eater  part 
of  his  reign.  After  the  assassination  of  his  master  he 
makes  nofurther  6gure  in  history,  though  he  survived 
for  many  years,  saw  Uie  rise  of  a  far  greater  minister 
than  himself,  and  £d  not  die  till  (less  than  a  year  be- 
ibre  Kcbelieu  himself  died)  the  22d  of  December,  1641, 
at  Villebon,  near  Chartrea. 

He  had  married  a  second  time,  and  anocdote  is  not  oom- 
plimeutary  to  his  second  wifa,  while  his  daUKhter,  who 
m»rried  the  great  duke  of  Bohan,  also  had  a  not  anbletn- 
lahed  repotatioD,  Solly,  however,  who,  thongh  deprived 
of  ^and  indeed  resigniiw)  all  control  of  pablic  aAirs  after 
Henry's  death,  retained  great  wealth,  lived  in  wiiat  was 
■almost  a  eairieatare  of  the  stately  fashions  of  the  Ume,  ajid 
busied  himself  In  the  oompoeition  of  memoirs  which  are 
junong  the  most  carious  in  fonn,  and  not  the  leaat  Interest- 
ing in  ooDtents,  of  the  kind.  He  iostracted  his  seoretariea 
to  di»w  the  book  np  in  the  form  of  an  elaborate  addreas  to 
bfmself :  "yon  then  did  this" yon  said  as  fbllows  " ;  "  as 
joo  have  been  good  enoogh  to  infonn  ua,  the  affltlr  went 
on  th  is  wise  " ;  and  so  forth .  And  he  not  only  had  the  book 
executed  in  this  ettntordiuary  fashion,  but  had  it  read  oat 
to  him.  Its  title  is  as  odd  as  other  tbiugs  abont  it,  and  runs 
thna :  Mim»ire$  de»  Boon  el  BoyaUs  (EoMomiet  ^Eitat,  dome»- 
tiqva,  poliUqKM,  at  mwuoires  d«  Hemy  U  Oraad,  VExemfHain 
dea  Soya,  le  Prince  dw  Verttu,  de»  Arme$,  «t  dt$  LtAe,  el  le  Pire 
^  effet  de  «m  Pnijrfs*  ^on^ou.  Et  dee  eervUvdee  whlM,  obfie- 
■Mancee  eonvenaHet,  et  admimatrtttunu  lagaiM  de  MaximUim  de 
SHkme,  rm  dee  dIw  mmUom,  yteaJHw^  H  hMm  aoUaU  et 
mrriteure  du  grmtd Mart  detFnmfOi*.  DedieitA  JaFiwee,  A 
tots  la  bone  eoldate,  et  tout  pouple*  Fran^oit.  Two  folio  vol- 
omos  were  splendidly  printed,  nominally  at  Amsterdam, 
bat  really  nnder  Snlly's  own  eye  at  his  ehitean,  in  1634 ; 
the  other  two  did  not  appear  till  twen^  yean  after  his 
death.   As  his  wealth,  his  imperious  and  grumbling  tem- 

Kr,  the  bvoT  which  he  had  enjojed  and  his  snbeeqnent 
0  of  it,  Joined  to  attract  odium,  his  character  and  his 
book  were  rather  roughly  liandled  in  his  lifetime.  Har- 
baalt,  secretary  to  Dn  Fleasis-Uonu^,  Sally's  chief  rival, 
wrote  a  very  canstlc  oriticinn  of  the  Memoire,  from  which, 
Chough  it  remained  in  MS.  till  the  Wfh  century,  Tallemant 
<lea  B£saz,  the  iuaatiidde  scandal-monger,  compiled  a  not 
niuunnsin^  bntdlstinctlycalnmnionsarticleon  Solly.  Most 
of  the  atones  It  contains  may  be  nnheaitatingly  disbelieved. 
At  the  same  time,  Solly  was  by  no  means  Uie  ideally  wise 
and  good  minister  that  he  has  not  nnfreqnently  been  rep- 
resented as  being.  He  was  as  &ithfnl  as  a  dog,  and  as  sorly. 
He  fn«sped  wealth  and  place  to  an  extent  not  quite  com- 
patible with  the  idea  of  pare  devotion  to  his  king  or  his 
«oiuitry,  and  his  Jealousy  of  all  other  ministers  and  all 
other  &vorite»wss  extravagant  and  unceaalng.  Still,  there 
is  no  donbt  that  he  was  an  excellent  man  of  business;  that, 
if  not  exactly  what  would  be  now  called  an  incorruptible 
minister,  he  made  no  gains  not  sanctioned  by  the  customs 
of  the  time,  that  he  was  inexorable  in  interfering  with 
peculation  and  malversation  on  the  part  of  othars,  that  he 
opposed  the  ruinons  penonal  expenditure  which  was  the 
bane  of  almost  all  European  monarchies  in  his  day,  and  that 
he  did  much,  both  aa  a  man  of  war  and  as  a  man  of  peace,  to 
make  France  strong,  anited,  and  liappy.  His  literary  power, 
moreover,  was  far  firom  small.  Although  the  fanta^io  form 
of  his  Menoirt,  after  being  diverting  for  a  time,  grows  not 
a  little  wearisome,  they  have  phrases  and  passages  of  great 
-vivacity,  which  it  is  reasonable  to  attribute  to  Sully  him- 
aelf  rather  than  to  his  spokesmen,  and  they  show  much 
grasp  of  administrative  bosinese. 

The  arrangement  of  the  Jfenurfn  so  ihocked  the  IMh  century 
that  In  1745  the  abM  de  rEclnse  re-edited  or  rather  rewrote  them 
4x1  the  ordinary  form  of  narrative.  Thla  text  has  of  course  nnin- 
£4srest ;  the  propervenlon  with  tbe  comnw&taryof  MatbauUmay 


befbund  In  the  collection  of  HIchaud  and  Potijonlat  (v<ds.  xvL 
andxvlL). 

SULMONA,  or  Solhona,  a  city  of  Italy,  in  the 
provinoe  of  Aquik  (Abruzso  Ultenore),  now  reached 

a  branoh  line  fh>m  the  nulway  between  Fracara  and 
Aquila,  lies,  at  a  hoght  of  1675  feet  above  the  sea,  at 
the  Junction  of  the  VeUft  with  Uie  GKzio  (a  tnbutarr 


and  several  times  remodelled  in  the  15th  and  I6th 
centuries,  Sulmona  has  in  Santa  Maria  della  Tomba  a 
good  example  of  pure  Gothic,  and  in  Corpus  Domini 
a  striking  instance  of  tbe  vagaries  of  0-othio  in  its 
decay.  The  communal  building  are  half  Gothic,  half 
Renaissance.  A  statue  of  Ovid,  the  most  celebrated 
native  of  the  city  (which  also  gave  birrh  to  Innocent 
VII.},  stands  in  firont  of  the  oanoelhtri&  In  the 
viciDi^  of  the  town  is  Monte  Morrone,  where  Celestine 
V.  Ivmd  as  a  hermit  uid  founded  a  monastery  of 
"Celestines,"  which  runained  till  1870,  when  it  was 
transformed  into  a  penitentiary.  The  population  of 
Sulmona  was  12,594  in  1861  and  14,171  in  1882  (com- 
mune, 17,601). 

finlmo,  a  city  of  the  Peligni,  is  first  mentioned  during  the 
Second  Funic  War  (211  B.C.).  It  became  a  Soman  colony 
pTohably  in  the  reign  of  Augnatus,  and  aa  a  maHieiplnm  it 
continued  to  flourish  throughout  the  empire.  Carles  V. 
erected  It  Into  a  principality,  which  he  bestowed  on  Charles 
Lannoy  of  "  Pavia  "  c^ebrity.  It  ultimately  passed  to  the 
Como  and  Borgheee  fluniliea.  The  blsfaoprie  u  known  as 
that  of  Valva  and  Sulmona. 

SULPHURS  The  sulphur  minerals,  which  are 
very  numerous  and  varied,  arrange  themselves  under 
three  heads,-^!)  metallic eu^hata,  of  which  hydrated 
sulphate  of  lime,  CaSO^ .  2H,0,  gypsum,  is  the  moRt 
abundant ;  (2)  metallie  ndphide$,  a  numerous  faitiily, 
including  the  majority  of  metallic  ores,  of  which,  how- 
ever, only  iron  pyrites  serves  as  a  source  for  sulphur ; 
( 3)  dannitary  eviphnr.  In  the  organic  worid  Tre  meet 
with  sulphur  everywhere,  this  element  forming  an 
essential  (though  quantitatively  subordinate)  compo- 
nent of  the  albuminoids,  a  oass  of  compounds  con- 
tained in  all  vegetable  and  animal  structures.  Of 
oi^nio  materials  rich  in  sulphur  we  may  name  animal 
hair  (oontuning  ahout  4  per  oent)  and  die  essential 
oils  of  (he  onion,  garlic,  and  mustard. 

Elementary  Sulphur, 
This  occurs  as  a  mineral  chiefly  in  the  Upper  Mio- 
cene deposits  and  in  the  Flbtz,  associated  m  general 
with  gypsum,  massive  limestone,  and  mart.  Com- 
mercially important  deposits  are  found  in  Sicily  (prov- 
inces of  Oaltanissetta,  Girgenti,  Catania),  Italy  (Inters 
and  Scrofano,  provinoe  of  Rome),  Spain  (Teme)  and 
Arcoe),  France  (dept.  Vauduse),  Transylvania,  Poland 
{Swossowioe  Dear  Craoow),  and  Germany  (LUneburg, 
m  Hanover).'  The  exhalations  of  volcanoes  include, 
as  a  rule,  sulphurous  acid,  SOi,  and  sulphuretted 
hydrogen,  HiS,  which  two  gases,  if  moist,  readily 
decompose  each  other  into  water  and  sulphur, — a  cir- 
cumstance which  accounts  for  the  oonstant  occurrence 
of  sulphur  in  all  volcanic  districts.  Mt.  Purace  in 
Colombia  wears  a  cap  of  sulphur  (derived  from  its  own 
crater)  which  accumulates  at  the  rate  of  about  2  feet 
per  annum, — its  superficial  area  amounting  to  1435 
square  yards.  The  solfatara  at  Bahara  Sapbinque  on 
the  Red  Sea  is  smd  to  yield  600  tons  of  sulphur  an- 
nually. The  molten  sulphur  di8chai|^  from  the 
crater  of  the  Alagbez  in  the  Armenian  highlandH  forms 
solid  excrescences,  which  the  natives  dislodge  from 
their  inaccessible  positions  by  means  of  rifle-shots.  A 

1  This  chemical  element  has  already  been  treated  InitssdentiRo 
aspects  ondor  CHEMmav  (vol.  v.  p.  431  eq.).  The  present  article 

Is  inlenf  '  "  '   


intended  to  supplement  what  la  them  given,  in  the  dlreotlon 
II  applications. 

alnea  of  Iceland  see  vc 

,   xli.  p.  M7,   Larxe  deposl  .. . 

Louisiana  and  In  tbe  Dutch  West  India  lalana  of  Bfd)a,-nAJl.  Bhl 


chiefly  of  practical  applications. 

t  [For  the  aulphur  mines  of  Iceland  see  vol.  zil.  p.  6&2,  and  of 
Popocatepetl  aee  vol.  xlx.  p.  nv.   Larxe  deposits  exist  In  S.  W. 
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sulphur  depoHt  near  the  Borax  Lake  in  California 
ifl  estimated  to  contain  20,00U  tons.  Most  of  the  sul- 
BloUian  Or  brimBtone  of  commeroe  oomea  from 

niipbsr.  the  rich  fields  of  Sicily,  where  in  1884  the 
animal  production  had  almost  reached 
400,000  tons.  The  mode  of  mining  there  adopted  is 
by  a  network  of  horizontal  xalleriea  (tunnels)  driven 
through  the  deposit ;  the  solid  squares  thus  marked 
off  are  hewn  out,  a  central  pillar  being  lef^  to  support 
the  roof.  The  total  excavation  is  geneniily  100  feet 
high  and  from  25  to  60  wide ;  not  UDfrequfintly  the 
whole  collapses.  Down  to  a  comparatively  recent  date 
all  the  work  used  to  be  done  by  luuid,  boys  of  eight  to 
ten  years  of  age  being  employed  to  carry  the  ore  to  the 
shaft  and  thence  to  the  surface ;  only  where  a  mine 
has  reached  a  depth  of  325  feet  or  more  is  water- 
power,  if  available,  resorted  to.  Since  1868,  however, 
the  ore  at  Grotta  Calda  at  least  has  been  nused  by 
properly  ooostrocted  shafts  with  the  help  of  steam- 
power,  and  this  extern  is  sinreading. 

The  Sieilian  ores  are  cnstomarily  claaBifled  aa  follows : 
Per  lOD  parta  of  ore 


Rlchestorea        ~  % 

Rich  ores   25-80 

Onlioary   20-25 


Per  100  parts  of  ore 
Sulphur  recovered. 
2IV-25 
15-30 
lfr-U» 


The  poor  yield  of  aotnal  salpfaor  la  explained  fay  the  nther 
priniitive  method  used  for  its  ezttaction.  A  semiciroalar 
or  aemi-eUiptical  pit  (ealeanme)  about  33  feet  in  diameter 
and  8  deep  is  Aug  Into  the  slope  of  a  hill,  and  the  sides  ore 
ooated  with  a  wall  of  atone.  T^e  sole  consiHts  of  two  halves 
slanting  against  each  other,  the  line  of  iatenection  forming 
a  dwcending  gutter  which  rana  to  the  ontlet.  This  oatlet 
having  been  closed  by  small  stones  and  sulphate  of  lime 
onnent,  the  pit  is  filled  With  snlphnr  ore,  which  ia  heaped 
up  considerably  beyond  the  edge  of  the  pit  and  covered 
with  a  layer  of  bnmt-oat  ore.  In  building  up  the  heap  a 
nnmber  of  narrow  vertical  passages  are  left  to  aflbrd  a 
draught  for  the  fire.  The  ore  is  kindled  tnm  above  and 
the  fire  is  so  regulated  (l>y  making  or  nnmaking  air-holes 
in  the  oovering)  that,  by  the  heat  produced  by  the  combus- 
tion of  the  least  sufficient  quantity  of  sulphur,  the  rest  is 
liquefied.  The  molten  sulphur  accumulates  ou  the  sole, 
whence  it  is  from  time  to  time  ran  out  into  a  square  stone 
receptacle,  from  which  it  la  ladled  into  damp  poplar-wood 
moulds  and  so  Imiaght  into  the  shape  of  trunct^ed  oonee 
weighing  110  to  130  ft  each.  These  cakea  arc  sent  out  into 
oommwoe.  A  ealcarone  with  a  capacity  of  28,250  cubic 
net  barns  for  about  two  month^  aod  yields  about  200  tons 
of  sulphur.  Tht  Immeuse  vtuumea  of  sulphurous  acid 
evoWed  give  rise  to  many  complaints ;  all  the  minor  pita 
suspend  work  daring  the  summer  to  avoid  destruction  of 
the  crope.  A  ealcarone  that  is  to  bo  used  all  theye«r  round 
must  be  at  least  220  yards  ficom  any  inhabited  place  and 
110  from  any  field  under  cultivation. 

The  yield  of  sulphnr,  as  seen  from  the  table  given  above, 
is  miserably  small,  but  the  scarcity  of  fuel  In  Sicily  almost 
prohibits  (ue  introduction  of  any  more  rational  method. 
As  sulphur  fines  at  114"  C,  high-preesure  steam  at  onoe 
sn^ests  itself  as  a  suitable  medium  of  heating.  In  the 
sulphur-works  of  lAtera,  in  the  province  of  Borne,  the  fol- 
lowing apparatus  (constructed  by  Orltti)  is  I>eing  used  with 
snoceas.  A  vertical  truncated  perforated  cone  of  thick 
sheet-iron  sema  for  the  reception  of  the  ore.  Tbia  cone  is 
inelflsed  in  a  similar  ooqe  of  iron,  whidl  terminates  in  a 
detachable  deep  iron  basin  below,  and  is  provided  with  a 
tightly  fitting  lid.  AU  the  Joints  In  this  outer  shell  aro 
steam-tight.  The  inner  cone  having  been  chuged  and  the 
lid  secured,  steam  of  sufficient  preasaro  to  insure  a  tem- 
perature of  from  ias"  to  135°  C.  is  blown  into  the  apparatus, 
which  soon  caoaes  the  sulphur  to  melt  and  collect  in  the 
basin  below.  After  from  30  to  SO  minutes,  reckoning  from 
the  time  when  the  above  temperature  Is  reached,  the  opera- 
tion is  otHupleted.  The  steam  is  then  turned  off  and  the 
sulphur  made  to  run  from  the  basin  into  a  receptacle  iMside 
the  apparatus,  to  be  cast  into  sticks  or  cakea.  Hie  iron 
basin  is  then  detached,  and  by  turning  aside  an  iron  damper 
which  held  the  ore  in  its  place  the  exhausted  ore  is  made 
to  drop  into  a  pit.  Each  charge  of  ore  amounts  to  alwnt 
from  25}  to  26i  cwts.,  containing  about  386  lb  of  sulphur. 
Of  this  some  360  lb  are  recovered  as  salable  snliAur,  at  the 
expense  of  about  286  lb  of  oak-wood  as  ftiel. 

B.  E.  Bollmann  in  1867  proposed  to  extract  the  sulphur 
__.  ^  by  meansofbisulphideof  carbon.  Theprocess, 
Ki traction,  after  having  been  tried  at  Bagnoli  near  Kaples 


.  a  ."dgiTennpashopelea^wasintiodiioediulSTS     i  See BODnm.  "Le  Mane  proews  fbr  mafchw  aodMili,'P* 

in  Swoaiowice  near  Craeow  under  the  guidanoe  of  Winkler  abowT  mi  «««  piwiM  wr  "iraw-n,  r- 


and  has  proved  a  snooess.  The  apparatus  is  conelnicMK 
that  the  bisalpblde  used  in  the  process  of  eitraetion  it  k. 
covered  by  distillation;  the  loss  of  bisulphide  amoaDkanlt 
to  one-half  per  cent.,  sometimes  to  less,  and  the  nlphu  in- 
duced is  very  pure.  But  by  ikr  the  greater  tart  of  theponr 
qualities  of  oommerolal  sulphur  is  prod  need  from  Sidliu  ot- 
oarone  sal  phur  by  distillation,  which  removes  the  SMreetL 
or  BO  of  earthy  Impurities  contained  in  it  The  Mkwisi 
apparatus  (invented  originally  by  Michel  of  Mantilla  ud 
improved  subsequently  by  others)  enables  the  manaftetBm 
to  produce  bither  of  two  forms  of  "refined"  solphnwhidi 
commerce  demands.  It  consists  of  a  Btone-bailt  cbtmber  of 
about  2825  cubic  feet  capacity,  which  commanicatadinetlr 
with  two  slightly  slanting  tubular  retorts  ctf  inn,  escb  g( 
which  holds  about  660  S)  of  sulphur.  The  retorts  are  ehai|ed 
with  molten  snlphnr  f^m  an  upper  reeerv(Hr,wliidfake|t 
at  the  requisite  temperature  by  means  of  the  lost  best  of  the 
retort  fires.  The  chamtwr  has  a  safety  valve  at  the  top  of 
its  vault,  which  is  so  balanced  that  the  least  nuploiim- 
Bure  from  within  sends  it  up.  The  flrrt  puff  of  ralpfair 
vapor  which  enters  the  chamber  takes  fire  and  conveili  tb 
air  of  the  chaml>er  intoa  mixture  of  nitrcgte  and  SBlptmroa 
acid.  The  next  following  instalments  of  vapor,  gettint 
difi^ised  throughout  a  large  mass  of  relatively  cold  gii,eDD- 
dense  into  a  kind  of  "snow,"  known  in  eommem  nd 
valued  as  "  flowers  of  sulphur  "  (Jam  aiUpluuit).  ^  on- 
ducting  the  distillation  slowly,  ao  that  the  tempmtnn 
within  the  chaml>er  remains  at  a  sufficiently  low  d^re«,i; 
is  possible  to  obtain  the  whole  of  the  product  in  the  fbra 
of  "flowers."  If  eompaet  C*  nU  ")  snlphnr  is  wanted  tk 
distillation  la  made  to  go  ou  at  the  qoiekest  admlsnUe  nfe. 
The  temperature  of  the  Interior  of  the  chamber  soon  tiki 
to  more  Uian  the  fUsing-point  of  aulphar  (114°  C),  and  He 
distillate  aocnmnlates  at  the  bottom  as  a  liquid,  wkidi  n 
tapped  off  from  tbne  to  time  to  be  cast  into  tte  eaMmmrr 
form  of  rods  of  about  li  inches  diameter. 

In  some  places  sulphur  ia  extracted  fhnn  Iron  pyrita  In- 
one  of  two  methods.  The  i^tes  Is  suMected  to  irj  db- 
tillatiOD  from  out  of  iron  or  flre-day  tubular  retorts  it  > 
bright  red  heat.  One-third  of  the  sulphur  is  volatitbed- 
8FeSt  =  FesSt  +  Ss— andobtaluedasadistillate.  Ihewoad 
method  is  analogous  to  the  ealcarone  method  of  liqutioB; 
the  ore  is  placed  In  a  limekiln-like  fnmaceoveramisrf 
kindled  fuel  to  start  a  partial  oombustloR  of  the  minenl. 
and  the  process  is  so  related  that,  by  the  heat  genmlcd, 
the  nnbnmt  part  Is  decomposed  with  elimination  of  sntpbn. 
which  collects  in  the  molten  state  on  an  Inverted  roof-^ipri 
sole  below  thefbmaoeaud  ia  thence condncted  intoadrttn. 
Such  pyrites  aulphur  is  usually  contaminated  with  aneiic. 
and  conaequently  Is  of  lees  value  than  Sicilian  sclpltBi; 
which  ia  characteristically  free  from  this  impuntrr. 

Thesnbstanceknown  as  "milk  of  sulphur"  [iaeniflmrii: 
is  very  finely  divided  sulphur  produced  by  the 
following,  or  some  analogous,  chemical  process. 
One  part  of  quicklime  is  slaked  by  means  of  6  •■'P'*- 
parts  of  water,  and  the  paste  produced  dilated 
with  24  parts  of  water;  8.3  parts  of  flowers  of  lulilnrst 
added  ;  and  the  whole  is  boiled  fbr  about  an  hour  or  hafo 
wbea  the  sulphur  dissolves, — 

3CaO  -f-  12S=20ftSs  +  OaSiOs. 
The  mixed  aolation  of  pentasulphide  and  thiosulphate  «f 
calcium  thus  produced  ia  clarified,  diluted  more  lannlf  >■ 
a  tub,  aod  then  mixed  with  enough  of  pure  dilute  fajdi*- 
chloricacid  to  produce  a  feebly  alkaline  mixture ;  thisdion 
that  only  the  bulk  of  the  pentasulphhlde  is  deoompoitd,- 
OaS64-2HCl=-CaCli+HtS-f  (4Sof  precipitated  snlfdiv . 
The  addition  of  more  acid  would  prodaoe  an  additioul 
supply  of  sulphar  (by  the  action  of  the  H>SiOs  on  th* d» 
solved  HiS) ;  but  this  thiosulphato  sulphur  is  yellow 
compact,  while  the  CaS^  part  has  the  desired  qoalities,  ftn>- 
ing  an  exteemely  fine,  almost  white,  powder.  Tbt  v*''^ 
tato  hi  washed,  otdlacted,  and  dried  at  a  very  modeiatB  hot 
It  Is  used  as  a  medidne.  If  sulfuric  acU  fa  used  iBilM* 
of  hydrochloric  acid  the  preparation  is  apt  to  be  mts^ 
inated  with  hydrated  sulphate  of  llmcL  In  the  Vb.w 
Kingdom,  indeed,  precipitated  sulphate  of  lime  used  to  be 
added  intentlonaJly  to  prodaoe  what  ttie  public  had  pt 
aooustomed  to;  but  this  practloe  has  been  rightly  atoH" 
by  the  authorities. 
During  the  year  1875  the  production  of  sul-  p_j,^t- 

{ihur  in  Europe  is  stated  to  have  been  as  f<A-  ^^Tj^ 
ows: 

Italy  „  _»» 

Spain  „  — 

Austrfa^Hongary  -   ^2 

Germ  an  empire  (Including  6000  tons  ofregenerated'  aalpbui^ 

Belgium     „    • 

Total  5K» 
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1^  ftr  ittie  grMter  part  of  all  the  Bolphor  prodnoed  in 
ttelly  and  elaewhere  !■  aaed  fiw  tiie  mannflwtan  ofsnlpbaric 
acid.  Sabjoined  is  an  enameration  of  some  other  appUca- 
iioQS.  (1)  The  manafactnre  of  gnnpowdor  (see  vol.  zi.  p. 
286).  (2)  The  taking  of  casta.  (3)  The  making  of  cements: 
(a)  a  mixta  re  of  molten  anlphnr  and  ferric  oxide  is  nsed  to 
cement  the  isolating  bells  to  telegraph  posts ;  {b)  a  mixture 
of  iron  fllings  (100),  flomre  of  solphnr  (3  to  20),  and  sal- 
ammoniac  (3  to  5)  made  into  piwte  with  water  is  used  to 
cement  inn  ban  (fences,  etc.)  into  stone  sockets;  (c)  a  mix- 
tare  of  molten  salphnr  with  powdered  qnarts  or  glass  has 
been  recommended  as  an  a^d-prot/f  material  for  sulpharic 
acid  chambers ;  (d)  a  mixture  produced  by  the  incorporation 
of  powdered  quarts  and  coloring  matters,  such  as  vermilion, 
etc,  with  molten  snlphur  la  employed  for  ornamental 
irticlee.  (4)  The  vatcanisation  of  iadia-rabber  (see  vol.  zii. 
tq.),   (b)  Dusting  vine-plants  with  floweis  of  salphnr 

said  to  kemi  off  the  ftingns  Oidfam  IWiwf,  which  has 
■wised  sneh  dsvasti^cHi  iu  the  Tinctyards  In  France  and 
elaowhere. 

SiUpknr  Oompomdi. 

Salphuntted  hrdrogen,  "BA  (see  Chemistrt,  vol.  v.  p.  433 
•g.),  IS  OBOd  largely  as  snch,  or  as  snipblde  of 
Snlphar-      ammoninm,  (IiHt)^=3NHi  +  HiS,  forthedo- 
gtt^V  tection,  discrimination,  and  separation  of  metals. 

Bydragen.  Xo  give  an  example :  the  least  qnantiiy  of  lead 
dissolved  In  water  as  (say)  nitrate  can  be  de- 
tected by  tiie  addition  of  salphoretted  hydrogen,  which 
hringB  down  the  lead  as  a  black  precipitate  of  sulphide  of 
lead,— Pb(IIOi)«  +  H,8  =  PbS  +  2HNO>.  The  presence  of 
a  moderate  quantity  of  mineral  acid  in  the  original  solatiou 
doea  not  intezfbre  with  t3ie  test.  What  we  said  of  solution 
«f  salts  vt  lead  holds  substantially  of  those  of  tbe  following 
Cronps  of  metals.  The  formabe  and  the  colors  of  the  sul- 
phides are  given  in  brackets.  A.  Lmd  (black,  Pb3),  silver 
(black,  AgiS),  mercury  as  meronroos  or  mercuric  salt  (black, 
^{S  +  Hg  or  HgS  respectively),  copper  (greenish  black, 
OiS),  bisinnth  (bnnm,  BiiSt),  cadmium  (yellow,  OdS).  B. 
Arsenic  (yellow,  AsjSi),  antimony  (orange-red,  SbtSt),  tin 
as  stannic  salt  (yellow,  SnSi) .  Tbe  salph  Ides  A  are  insoluble ; 
the  sdlphides  B  are  soluble  in  sulphide  of  ammonium  solu- 
tion, and  the  latter,  firom  this  solution,  can  be  reprecipitated 
by  addifloation  with  dilute  sulphuric  or  hydrochloric  acid, 
l^e  brown  SoS  precipitated  &om  stannous  salts  is  insoluble 
in  the  (colorless)  solution  of  (NH4)iS,  but  soluble  in  the 
yellow  solution  of  tbe  polysnlphide  (NH^^iSi,  as  SnSi.  C. 
The  following  metals  are  not  precipitated  from  their  salt 
solutions  if  these  are  acidified  sufflciently  by  added  mineral 
add ;  but  they  are  precipitated  from  their  neutral  or  alka- 
line solutions  by  sulphide  of  ammonium :  iron  (black,  FeS), 
nickel  (black,  NiS),  cobalt  (black,  Co3),  manganese  (flesh- 
colored,  BdnS),  zinc  (white,  ZnS).  Alnmioiam  and  chromium, 
given  as  salts  of  their  oxides,  BtOi,  are  precipitated  by  sul- 

£lde  of  ammonium  as  hydrated  oxides  ( AltOi .  xH>0,  color- 
s;  OnOi, .  sRsO,  green  or  violet).  The  reagent  acts  on 
these  as  ammonia,  NHi,  the  HiS  being  liberated,  and 
behaves  in  a  similar  way  to  acid  solutions  of  certain 
■alts,  e;{r-i  the  phosphaten,  of  the  following  group  V>,  these 
salts,  e.gr.,  OsiPiOt,  being  precipitated  as  such.  The  ordinary 
ealfis  of  group  D  (barium,  strontium,  calcium,  magnesium), 
mod  the  salts  of  the  alkali  metals  E  (potassium,  sodium,  etc.) 
generally,  give  no  precipitate  with  either  sulphuretted 
hydrogen  or  sulphide  of  ammoninm.  It  is  easy  to  translate 
what  we  have  stated  into  a  method  fbr  the  sepaiatlon  of 
gronps  A,  B,  C  (D  and  E),  from  one  another. 

Of  the  three  chlorides  treated  of  in  Chemistky  (vol.  v.  p. 

434)  only  the  lowest,  SiCli,  is  of  industrial  im- 
Cblorldes.  portance.  It  is  prepared  by  passing  perfectly 
dry  chlorine  gas  over  heated  salphuroontidned 
In  a  retort,  the  retort  being  connected  with  a  ooi^enser  con- 
structed so  that  the  nooondensed  vapors  are  led  away  into 
the  chimney.  The  two  elements  unite  readily,  and  diloride 
of  snlphur,  SiClt,  distils  over,  contaminated,  however,  by 
more  or  less  of  surplus  chlorine  present  as  higher  chlorides. 
To  reOove  (or  decompose)  these  the  crude  product  is  sub- 
jected to  fractional  distillation ;  the  thermometer  rises 
rapidly  and  soon  becomes  constant  (at  about  136°  under  768 
mm-  pressure).  What  afterwards  distils  over,  at  the  con- 
stant boiling-point,  is  oollected  as  pace  SiCIt,— a  yellowish 
Ted  liquid  of  1.68  sp.  gr.  at  lS.r*  O.  and  1.706S  at  0°  (Kopp), 
which  emits  fhmes  of  hydrochloric  acid  in  moist  air.  Its 
smell  is  characteristic  and  unpleasant.  Chloride  of  sulphur 
is  dtjoomposed  by  water,  alcohol,  etiicr  (see  CHKHiBTBy) ; 
and  benaol  and  bisulphide  of  earbon  mix  with  it  in  all  pro- 
portions  without  deoompositiim.  A  mixture  of  100  ports 
•f  bisnlphide  of  carbon  and  soma  of  chloride  of  sulphur 
Is  nsed  for  the  vulcanization  of  (chiefly  sheet)  india-rubber. 
The  mixture  is  readily  imbibed  by  the  rubber,  which  when 
allowed  to  dry  (at  from  22"  to  25"  G)  gives  upthe  bisulfide 


of  earbon  and  the  chlorine  of  the  teagmt,  the  latter  as  HCI, 
but  retains  its  salphnr  in  a  state  ot  wemiaU  combinatloB, 
The  gas  80i  (see  Chsmictsy,  vol.  v.  p.  435),  produced 
extempore  by  the  oomhustion  of  snlphur,  is  .  ,  . 
uaed-for  tbe  bleaching  of  silk,  wool,  straw,  and  ^'"P'"^.? 
wickerwork,  also  for  the  disinfection  of  rooms 
and  of  wineHsasks  (to  prevent  acetous  fermentation).  A 
Bolotion  of  the  gas  in  water  is  mann&ctored  industrially, 
tat  use  chiefly  in  the  mann&ctuxe  of  sugar.  It  is  added  to 
tiie  beetroot  or  cane  juice  to  prereat  its  fermentation  while 
awaiting  concentration.  A  solution  of  "  bisulphite  of  lime  " 
(prodn<»d  saturating  milk  of  lime  with  sulphurous  acid 
gas]  is  much  used  as  an  antiseptic  generally.  Liquefied 
sulphur  dioxide  has  tbund  an  application  as  a  frigoiifio  for 
the  manufacture  of  ice.  Tbe  apparatus  used  is  so  con- 
stracted  that  tiie  volatilised  sulphur  dioxide  is  all  oanght 
and  recondensed.  Sulphurous  acid  when  required  as  snch 
or  for  the  making  of  sulphites  is  always  iwoduoed,  even 
industrially,  from  oil  of  vitriol,  by  reduction  with  either 
sulphur  or  charcoal.  In  the  heat  the  reactions  are  2S0B-t- 
B  =  3S0i  and  SSOi  +  C  =  CO]-f  2S0i  respectively,  and 
either  can  be  (and  is)  executed  practically  in  cast-iron  ves- 
sels. The  presence  oT  carbonic  add  in  the  gas  [voduced  by 
the  charcoal  process  does  not  Interfere  with  the  preparation 
of  sulphites. 

The  soda  salt  Nai3aCHi-f6HiO,  known  commercially  as 
hyposulphite  of  soda,  is  used  industrially  for  im,iMni 
chiefly  two  purposes,  namely,  (1)  as  a  solTsnt  fbr 
chloride  of  silver  in  pfaotof^phy  (see  Photoo- 
BiPHY),— Aga  4- NaiSiO»=  NaCl  +  AgNa8K>i.— and  (2)  as 
an  "  anticlilor  "  in  paper-making,  to  destroy  the  remnants 
of  chlorine  in  bleachea  paper  pulp.  To  understand  itsaction 
we  need  only  know  that  chlorine  and  water  in  sudi  cases 
act  like  oxygen,— CTi  +  H(0  =  2HC1  +  0 ;  every  4X0  thus 
produced  converts  one  SiOt  of  NaiOfiiOi  into  2S0t  of  sul- 
pharic acid.  Forthe  preparation  of  this  salt  a  great  many 
methods  have  been  invented.  The  simplest  to  explain  is 
the  treatment  of  a  solution  of  normal  sulphite  of  sodium 
with  sulphur,— SOsyai  +  S  =  SiOiNa).  Instead  of  adding 
free  sulphur,  Liebig  prepares  a  solution  of  polysnlphide  of 
sodium  (by  dissolving  suiphur  in  caustic-soda  ley)  and  adds 
it  to  the  sulphite,  The  surplus  sulphur  combines  with  tbe 
sulphite ;  besides,  the  polysnlphide  contains  thlosnlphato 
from  the  first.  Another  method  is  to  pass  sulphurous  acid 
through  a  solution  of  sulphide  of  sodium.  Here,  W  first 
Intention,  if  we  may  say  so,  sulphite  of  sodium  and  HiS 
are  produced ;  but  the  HiS  and  the  excess  of  SOi  gi  ve  water 
and  sulphur,  and  two-thirds  of  this  sulpiinr  unite  with  the 
sulphite  first  formed  into  thiosulpliate.  The  crude  sulphide 
of  calcium,  which  is  produced  so  largely  in  the  Le  Blanc 
process  (see  Sodiuh,  mpra,  p.  256),  when  exposed  to  tbe  air 
gets  oxidized,  with  formation  of  calcium  tUiosulpbate, 
which  can  be  extracted  by  meauu  of  water  nnd  convtirted 
into  sodium  salt  by  double  decomposition  with  carbonate  or 
sulphate  of  soda.  Pare  tbiosalphate  of  soda  forms  large 
tnnsparent  monoclinic  prisms,  which  lose  no  water  on  ex- 
posure to  ordiuary  air  m  the  cold.  At  about  48°  C.  they 
ftise  into  a  liquid,  which  may  remain  liquid  on  cooling,  but 
solidifies  suddenly  when  a  fragment  of  the  solid  salt  is 
dropped  in.  100  parts  of  water  dissolve 
at  16°      25"      35°      45°  C. 

65       75       89      100  parts  of  tbe  salt  (Mulder). 
The  solution  is  not  subject  to  oxidation  in  tbe  air. 

The  anhydride  SOi  Is  used  largely  in  the  manufiM^re  of 
tar  colors.  Oil  of  vitriol  is  decomposed  by  oninhiirii. 
dropping  It  on  a  mass  of  platinum  scrap  kept  '^^ij^ 
at  a  bright  red  heat  within  a  fireclay  retort,— 
S04H3  =  H30-|-SO>-(-40t;  and  after  removing  the  water 
— the  bulk  by  partial  condensation  and  the  rest  by  means 
of  vitriol — ^the  snlphur  dioxide  and  the  oxygen  are  made  to 
recomblne  ^  passing  them  over  platinized  asbestos  at  a  dull 
red  heat  Tha  fhmes  at  SOi  forined  are  condensed  in  r.  diy 
receiver  by  application  of  etdd  from  without  (Winkler% 
process). 

The  feet  that  finely  divided  platinum,  in  -virtue  of  Ms 
power  (Kf  condensing  oxygen,  indnoes  the  union  of  SOt  and 
\Oi  into  SOi  has  been  known  for  a  long  time ;  but  all  at- 
tempts to  utilise  the  reaction  for  the  production  of  sulphu- 
ric acid  from  a  mixture  of  sulphur  dioxide,  air,  and  nitro- 
gen produced  hy  the  combustion  of  sulphur  or  pyrites  in 
air  have  fidled.  The  platinum  acta  too  feebly  in  the  pres- 
ence of  the  unavoidably  large  mass  of  nitrogen,  and  soon 
loses  its  efficacy  altogether  owing  to  the  accumulation  on  it 
of  particles  of  incombustible  matter  from  the  kiln  gsses. 
Oxide  of  chromium,  CrjOi,  and  oxide  of  iron,  FeiQb  act 
like  platinum,  through  transitory  formaUou  of  the  respec- 
tive sulphates—the  gases  produced  In  pyrites  kilns  include 
a  considerable  quantity  of  ready-made  SOs — but  tfaey  also 
are  not  available  practically  for  the  making  of  sulphuric 
add.   In  short,  all  attempts  to  produce  this  reagent  othra^ 
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wiM  than  1^  mMW  of  Om  tdd  NordhattMa  or  the  chuabex 
pcooew  have  so  ba  been  noqaalifled  fUlnne  industriellT. 

In  xe^u*d  to  tlie  ohamber  prooesB  we  may  add 
Chamber     ,       ^^t^  ^  ^-^^  ^  under  Chkm- 

gSSSton.  wraT(vel.T.p.436«.).  Aa  steted  in  tb«t  ar- 
ticle,  nltrooa  add,  MiO^,  whtti  brought  into 
oontaet  with  anOeieDtly  strong  TitrlM  unites  irlth  giv- 
ing xin  to  bodies  similar  to  chamber  erystals,— 

N»0i4-Hi0+2SO,=28Oi25, 
or,  what  oomes  practically  to  the  same, 

NiOi  4-  SOs(ottt  of  the  vitriol)  =  SOi^^. 

Id  the  presence  of  snffloiMit  water  tiiis  union  does  not  take 
'place,  because  the  water  eanses  the  prodnct  to  break  np  as 
shown  1^  the  eqnation  if  read  from  right  to  left.  These 
Acts  explain  why  a  stronger  acid  than  one  containing  some 
60  per  cent,  or  so  of  real  HtSOi  cannot  be  prodaoed  directly 
in  the  chamber.  This  inconvenience  has  led,  In  the  hands 
of  Gtoy-LoBsac,  to  an  important  improvement  on  the  origi- 
nal process.  He  inserts  between  we  chamber  ootlet  and 
the  chimney  a  tower  made  of  acid-proof  stone  and  filled 
with  pieoes  of  coke,  over  which  concentrated  oil  of  vitriol 
is  made  to  trii^Ie  down  while  the  chamber  gases  ascend 
through  the  tower  on  their  way  to  the  chimney.  The 
vitriol  absorbs  all  or  most  of  the  NiOi,  which  wonld  other- 
wise be  lost.  But  the  practical  reliberation  of  the  NiO.  was 
beset  with  very  great  difficulties,  which  have  been  ftally 
overcome  only  by  a  more  recent  Invention  of  Glover's.  He 
places  between  the  kiln  and  the  entrance  side  of  the  cham- 
ber a  tower  similar  in  constouction  to  Qay-Lnssac's,  which 
the  kiln  gases  have  to  traverse  before  ^ey  get  into  the 
latter.  Through  the  tower  he  rans  at  the  same  time  a 
stream  of  nitoated  (Gay-Lusaac)  acid  and  one  of  ordinary 
chamber  acid.  Hie  latter  acta  on  tiie  nitrated  acid  as  water ; 
at  least  it  virtnally  sets  free  the  ccanbined  nitrous  add,  so 
tiiat  it  is  rednoed  by  the  sulphurous  acid  coming  ftom  the 
kiln  to  nitric  oxide,  which  travels  Into  the  chamber  with  the 
Tost  of  the  gases  to  do  duty  there  in  the  well-known  man- 
ner. As  the  kiln  gaoea  are  very  boC^  a  considerable  qnan- 
Uty  of  tlte  water  which  goes  through  a  OIovot  tower  (as 
chamber  acid)  is  volatilised  and  thos  made  to  supply  part 
of  the  steam  necessary  for  the  process.  The  Glover  tower, 
beddes  fhlfllllng  its  primary  ooject,  serves  to  oonoenliate 
part  of  the  chamber  add  and  to  sn^ilr  part  of  the  neoea- 
sary  steam  without  npenae  fur  fkieU  The  expenditore  of 
nitrate  of  soda,  which  before  the  Introduction  of  the  two 
towers  used  to  amsunt  to  from  6  to  13  parts  per  100  of  sul- 
phur homed,  has  been  rednoed  to  from  3.6  to  6J».  Hie 
actual  loss  of  nitrons  add  of  course  Is  the  Ims,  larfsrw  pori- 
hn»,  the  larger  the  chamber,  and  (for  a  givra  diamber)  the 
greater  the  care  with  which  the  process  is  condncted.  But 
even  under  the  most  skilfhl  management  more  nitrons  acid 
is  lost  than  can  be  aoooonted  for  by  the  unavoidable  imper- 
fbetions  In  the  appaxatos  and  in  the  mode  of  working  them. 
From  Uie  inveaogatioiis  of  Weber  and  at  FMmy  It  appears 
that,  in  the  presence  of  relatively  mnch  water  more  espe- 
dally,part  of  the  nitrons  acid  suffers  redaction,  not  to 
nitric,  but  to  nitrons  oxide,  NjO,  which,  being  unsusceptible 
of  direct  oxidation,  is  lost  for  the  process. 

For  a  great  many  purposes  (e^^  the  mann&cture  of 
„  .  „  "superphosphate"  fltombones  or  mineral phos- 
rfSSS.™*^  phate  of  Ume)  the  eOtoBi  per  cent,  add  which 
Ikcld  comes  out  of  tiie  chamber  can  be  used  as  it  is ; 

but  it  Is  not  strong  enough  for  aU  purposes.  In 
the  production  of  strdnger  (from  chamber)  acid  the  first 
step  always  Is  to  nm  the  add  Into  long,  very  shallow  lead 
pans  and  to  dm^y  boil  It  down  in  these,  dther  by  the  ap- 
plication ef  heat  from  below,  in  which  ease  ^e  bottoms  of 
'  tiie  pans  must  be  protected  by  making  them  rest  on  plates 
of  iron,  or  by  inclosing  the  pans  in  a  vaolt  and  oansing  the 
hot  gasea  of  •  fhroace  flre  to  strike  alongthe  surface  of  the 
acid.  Theresolt  in  either  case  is  that,  while  more  and  more 
water  goes  away  as  steam,  the  residual  add  of  course  gets 
stronger  and  stronger.  But  with  the  strength  the  boiling- 
point  rises,  and,  as  neoeesary  oonseqnences,  the  extent  to 
whidi  the  acid  attacks  the  lead  (with  formation  of  sulphate 
and  snlphorons  add)  and  the  danger  of  melting  down  the 
pans  by  local  overheating  become  greater  and  greater. 
When  the  add  has  comenp  to  about  from  78  to  60  per  cent, 
(eorreepnndingtoaspedflc  gravity  of  1.7  after  cooling),  it  is 
not  safe  to  posh  the  eonoentration  any  fhrther,  qnlte  apart 
from  t^e  Awt  that  an  add  of  80  per  cent,  when  boiled  down 
emits  a  very  appreciable  proportion  of  add  along  with  the 
volatilized  water.  An  add  of  1.7  indeed  is  amply  strong 
enough  for  a  variety  of  applications,  snob  as,  for  instance, 
the  conversion  of  salt  into  sulphate.  If  a  stnmger  add  is 
wanted  t^e  eonoentration  mnst  be  oontinned  in  glass  or 
platinum  retorts. 


The  vltrid  maker's  glsss  retort,  ss  a  rule,  oonsistB  of  two 
detachable  parts,  namely,  a  pear-shaped  body  „,^. 
about  3i  feet  high  and  nearly  2  feet  in  diam-  V^J^ 
eter  and  a  glass  alembic  whose  wider  end  fits  ntatt 
the  month  of  the  pear,  while  its  narrower  oat- 
let  end  pdnts  downwaras  and  terminates  within  a  lUghtly 
slanting  lead-pipe,  whidi  conveys  the  distillate  to  a  leaden 
tank.  The  retort  rests  on  a  layer  of  sand  oontained  in  a 
dosely  fitting  iron  basin,  and  the  lateral  space  between  the 
two  is  filled  completely  with  sand.  The  iron  basin  is  sb»- 
pended  within  a  frimaoe  in  radi  a  ymj  that  It  and 
not  uy  part  of  the  retort,  is  tooehed  directly  by  the  nune. 
As  a  rule,  some  twdve  retorts  stand  dde  by  dde,  each  ia 
its  own  sandhath.  and  are  heated  by  the  same  fire.  As  the 
temperature  of  the  boiling  liquid  and  of  the  vapor  rises  at 
the  end  to  b^ond  300"  C.,  a  sadden  dnnghtof  cold  air 
might  cause  a  rupture  of  a  ntort ;  tiie  apparatus  is,  thei»- 
fore,  placed  in  a  ^>ecial  room  aeoeasible  only  through  double 
doors,  and  the  inner  door  is  not  permitted  to  be  opened 
before  the  outer  has  been  shut.  The  acid,  as  it  is  boiliag 
down,  gets  stronger  and  stronger,  because,  althoag^  th» 
vapor  u  ven  strongly  add  fVom  the  flrs^  its  poreentage  jf 
of  real  HtSO«  at  any  given  stage  is  less  than  the  vaJue  p. 
which  obtains  In  the  boiling  liquid  as  it  is  at  the  time.  / 
at  a  given  barometric  pressure  is  a  fixed  frinction  of  p  only, 
and  increases  asp  increases;  the  difference  p  —  p'  accord- 
ingly gets  less  and  less.  It  becomes  nil,  not  when  tho  add 
has  become  pure  HtS04,  but  when  it  has  come  op  to  the 
oomposttitm  1280^4- 13HiO  (ICarignac).  litis  nartiealsr 
hydrate  only  boils  without  change  of  oomposition  ;  evea 
pure  HiSOi  when  distilled,  by  giving  up  more  than  ISO^ 
for  IHtO,  becomes  reduced  to  that  hydrate  ISSOi-j-  13HA 
which  then  boils  without  fnrtiker  change  of  oomposition. 
A  stronger  add  Uian  "  Harignae,''  as  we  may  call  it,  eauot 
be  produced  by  the  concentration  of  weaker  acid,  and  ev«n 
its  production  (from  1.7  add)  involves  a  very  oonsideiable 
loss  of  acid  as  distillate.  Hence  practically  the  proces  is 
stopped  when  the  add  in  the  retorts  has  come  up  to  some 
96  per  cent,  of  Ht804,  which  is  ascertained  by  the  iqieciSc 
gravity  of  the  last  mnnings  being  at  a  certain  valae.  As 
soon  as  this  point  is  reached  the  retorts  are  allowed  to  coci 
till  the  contents  can  be  vrithdxawn  with  safety  by  means  of 
lead  dphona  into  glass  carboys.  This,  however,  means  a 
considerable  loss  of  time  and  fnel ;  besides,  the  ^ooess  of 
distilling  from  out  of  glass  vessels  is  not  free  from  danger, 
and  forthese  reasons  It  is  preferred  in  many  establislimeBk 
to  concentrate  the  pan  ada  inlar^plstinnm8tilU,alUioagk 
these  are  extreme^  expensive.  The  great  advantage  of 
platinum  sMl  ia  that  it  admits  of  continuous  working; 
while  pan  acid  ^ntalning  say  1  lb  of  water  per  ft  of 
full  strength— 96  per  cent,  or  so— add)  runs  in,  and  a  br 
weaker  add  (containing  for  the  same  period  of  time  1  li  of 
water  and  a  Di  of  'flill  strength  acid)  n  distUllna  over,  4e 
balance  JV — alh  of  flnisbed  add  is  hdng  withdrawn  by 
means  of  a  platinum  siphon.  The  outer  limb  of  the  sipbcn 
in  its  middle  portion  divides  Into  a  system  of  four  narrower 
tubes  and  is  cooled  down  by  means  of  a  oold-water  jaekat 
surrounding  It^  n>  that  the  add  can  be  ran  dixeetly  iida 
carboys. 

The  ntatlnum  retort  in  Its  latest  form  has  a  large  undu- 
lating bottom  made  of  strong  metal,  on  which 
a  n^idly  converging  low  body  joioL  made  ot  FlaUana 
thinner  metal  beaaase  it  Is  not  so  direotly  ex-  relott. 
posed  to  the  flame.  Along  with  this  still  a  flat 
platinum  pan  Is  used  with  an  undulating  bottom  similsr  to 
that  of  the  still  for  the  prdiminary  concentration  of  the 
add.   As  platinum  is  not  liaUe  to  ftiee  or  be  attacked 
any  strength  of  boiling  add,  a  rdativdy  inutll  iJatina» 
pan  does  as  much  woik  ss  a  or  larger  one  made  w  lead. 

Btipkatm. 

Several  of  these  are  treated  of  under  the  heads  of  tli» 
Twpective  bases.  Thus,  for  the  sulphates  of  ammonia,  seo 
NrrsooBN,  vol.  xvli.  p.  630  sg.;  for  PoTASsnTH  and  SoDiuil,. 
see  these  articles';  fbr  caldum,  see  LniK  (voL  xiv.  p.  GM^ 
and  Gypsum  (voL  zi.  p.  313);  fiw  barium,  see  Baxttm 
(vol.  iii.  P.3S0) ;  for  magnesium,  see  Epsom  Sun  (vi^viiL 
p.  440)  and  Sf  AOirmuH  (vol.  xv.  p.  819) ;  and  Ibr  inn,  soft 
CoppKBAS  (vol.  vi.  p.  312). 

Sulphate  of  aluminium,  AIi(SOt)i  -f  ISHiO,  the  active  tai- 
gredient  of  Alitii  (vol.  i.  p.  S66),  is  now  being 

Sroduced  industrially  In  a  state  of  perfect  fitee-  Solpfaaleor 
om  from  iron,  and  is  more  and  more  taking  alnmlnhm- 
the  place  of  alum.  Paper-makers,  at  least,  no 
longer  use  anything  elufbr  theprodnctiooof  ainioina  sas|v 
which  in  machine-made  paper  serves  as  the  principal  in- 
gredient of  the  sise.  The  crude  salt  is  eadly  produced  by 
treatment  of  relatlvdy  pure  bauxite  (native  hydrsted 
alumina)  at  china  clay  with  chamber  acid  at  a  snltalto 
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teniMrfttan.  The  rMnltiag  nuuB  ia  diasolved  In  water,  the 
andWilTed  matter  (silica,  etc)  allowed  to  settle,  the  clear 
liqDor  drawn  off,  and  from  it  an  apology  for  what  ia  wanted 
Is  obtained  by  evaporation  to  a  small  volome  and  allowing 
to  crystallise.  But  the  salt  thus  obtained  is  always  eon 
tamlnated  with  a  variety  of  foreign  salpfaates,  inelnding 
Botphate  of  Iron,  and  this  last-named  impurity,  for  the  ma- 
jority of  applications,  cannot  be  saffered  to  remain.  One 
of  the  beet  methods  for  its  removal,  if  not  the  best,  is  that 
diseoveied  by  Semper  and  Fahlberg :  the  solntion,  which 
most  contain  all  its  iron  as  ferric  salt  and  contain  somewhat 
lessthan  the  normal  proportion  of  salpbarto  acid,  is  digested 
with  hydrated  binozlde  of  lead.  In  the  oonne  of  abent  a 
week  all  the  Iron  is  ennpletely  preclpltrted.  The  betted 
qoaUtka  of  sulphate  (tf  alomiaa  nowadays  have  at  most 
only  a  few  thoosandtbs  per  cent,  of  iron. 
Sblphato  of  copper  (bine  vitriol)  is  nude  technically  in 

chiefly  two  ways.  One  method  la  to  heat 
Bulfdiale  metallic  copper  to  redness  in  air  nntil  it  is 
of  copper,     almost  completely  oxidized,  and  to  dissolve  the 

oxide  by  means  of  dilute  sulphuric  acid.  Hie 
CuiO  present  behaves  like  a  miztnn  oi  metal  and  CnO. 
AnoUier  process  starts  ftom  the  sab>flulphide  CojS  (pro- 
duced metalloigioally  as  "  mat,"  or  perlups  expreasly  fiom 
Its  elementi),  and  oonverta  this  Into  ■ulphate  and  oxide  by 
csreftal  roasting.   The  product  is  dissolved  in  dilate  snl- 

Cric  acid.  Large  quantities  of  bine  vitriol  aro  produced 
dentally  in  the  "  parting  "  of  anrifennssilver  (see  Gold, 
ToL  X.  p.  008)  by  means  of  cdl  of  vIMol.  Sulphate  of  copper 
erywtalnaes  nom  its  aqueons  scdntion  in  large  transparent 
blue  crystals  of  the  trlclinio  system ;  their  composition  is 
CaSOiSBiO.  The  crystals  are  steble  in  the  air.  At  100° 
C  th^  lose  4H^f  the  last  H*0  requiring  a  temperatnre  of 
900"  U  for  iti  expulsion.  The  anhydrous  salt  is  dirty  white ; 
it  readily  lennftea  witii  water,  and  onueqoently  Is  avail- 
able as  a  dehydratinjr  agent,  for  InstHMse,  for  the  preparation 
of  absoltito  Moohol  mm  wpmt  of  wine.  100  parts  of  water 
dissolve 

at  0°     lO"    20"     60°  lOO'C. 

31.6  37.0   423   66.8    2033  parts  of  crystaUlzed  salt 

(Poggiale). 

The  salt  is  insoluble  in  alcohol.  Bine  vitriol  is  used  largely 
In  aleetio^ldng  and  for  many  other  purposes. 
Snldoined  an  two  general  tests  for  snlphur.   (1)  All 

sulphur  oompounds  when  bronght  in  contact  at 
AnalTris.     *  md  heat  with  a  mixture  of  nitre  and  car* 

bonate  of  soda  (or  some  other  eqnivalent  alka- 
line oxidizing  mixture)  ara  changed  so  that  the  sulphur 
assumes  the  form  of  alkaline  sulphate,  which  can  be  ex- 
tracted by  means  of  water.  From  the  (Altered)  solution  the 
SOi  is  precipitated  by  addition  of  chloride  of  barinm  as 
BoSOf— awhite  powdery  precipitate  characteristically  in- 
soluble in  water  and  in  dilute  acids.  (8)  Any  non- volatile 
Bulphur  oomponnd,  when  heated  on  diarooal  in  a  reducing 
flame  with  carbonate  of  soda,  yields  sulphide  of  sodium 
<"hepar")  which,  when  moistened  with  water  on  a  silver 
ooin,  produces  a  black  stain  of  metaUiosnlidiide.  (Compare 
Sbi^ich,  vol.  xxi.  pp.  663-4.)  (w.  D.) 

8ULPICIUS  SEVERU8.  See  Skvebub. 

STJLTANPURj  or  Sultanpoor,  a  district  of  British 
India,  in  the  R&i  Bateli  (Roy  Bareilly)  division  of 
Oadh,  under  the  jurisdiodon  of  the  Heatenant-goTernor 
of  the  Northwestern  ProTtnoes,  lying  between  26?  39^ 
and  27*  68'  N.  lat.  and  81'  36'  and  StP  44='  B.  long. 
"With  an  area  of  1707  sqiuure  miles,  it  is  bouoded  on 
the  N.  by  Faiz&h6d,  on  the  E.  hr  Jaanpnr,  on  the  S. 
by  PartAbgarh,  and  on  the  W.  by  B^BareK.  The 
surface  of  the  district  is  {^nerally  level,  b^ng  Iffoken 
onl^  by  ravines  in  the  neighborhood  of  tfae  rivers  by 
which  its  drainax;e  is  eflteoted.  The  central  portion 
of  the  district  ia  highly  cnlUvated,  while  in  the  sonth 
are  widespread  and  phuns  and  swampy  j[hils  and 
■aarsbes.  The  prininpal  river  is  the  Cramti,  which 
passes  throaeh  the  centre  of  Sult&npnr  and  affords  a 
Talnable  highway  for  oommeroe.  Minor  streams  are 
the  K&nda,  PfH,  Tengha,  and  Nandhia,  the  last  two 
being  of  some  importance,  as  their  channels  are  deep, 
thoogh  narrow,  and  form  the  outlet  for  the  superflaous 
water  of  the  extencdve  series  of  jhils.  There  are  no 
forests  in  the  district,  the  only  tree-oovered  tracts  b»ng 
stunted  dk6k  jungles  used  for  fuel.  Wild  animals  are 
Tery  few,  chiefly  wolves,  nylghau,  and  wild  hog: 
There  are  some  good  roads  in  the  district,  chief  of 
which  is  the  imperial  high  road  fixa  Fuz&b^  to 
AUahdbAdf  whioh  intersects  it  from  north  to  sonth. 


The  Ondh  and  Bohilkhand  Bwlway  traverses  the  dis* 
trict  for  a  few  miles  in  the  extreme  easL  The  oUmata 
is  oonddered  mild,  temperate*  and  healthy ;  the  aver- 
age amnal  nin&ll  is  about  46  inohes.. 

The  pi^alation,  acoording  to  the  census  of  1881,  was 
9SI,912  (males  475,125,  females  482,787),  of  whom  856,329 
were  Hindus  and  101,Si4  Mohammedans.  The  only  town 
with  a  population  e»Meding  6000  is  Salttfnpur,  the  admin- 
istrative  headqaarters  of  the  district,  which  is  situated  on 
tfae  right  bank  of  the  Gumti,  and  in  1881  contaiaed  9374 
Inhabitants.  Of  the  total  area  571,795  acres  were  returned 
as  cultivated  in  1884-85  and  368,911  as  cultivable ;  the  total 
area  under  crops  in  the  sune  year  was  672,058  acres,  wheat 
and  rice  being  the  principal  products.  The  trade  of  the 
distgrict  deals  principally  with  grain,  cotton,  molaraes,  ancT 
native  dotii,  and  its  maaofoetaree — which,  however,  are 
unimportant—comprise  ooane  cotton  cloth,  brass  vessels 
and  other  metal  work,  sugar,  and  ind  igo.  The  only  incident- 
worthy  of  note  in  the  history  of  the  district  since  the 
British  annexation  of  Oadh  is  the  revolt  of  the  native  troopa 
stationed  at  Sult&npur  during  the  mntiny.  The  troops  roafr 
in  rebellion  on  9th  June,  1857, and, after  firing  on  andmor- 
dering  two  of  their  officera,  sacked  tfae  stetion.  Upon  the 
lestoiation  of  order  Sultinpnr  cantonment  was  strengthened 
by  a  detachment  of  British  troops;  but  in  1861  it  was  en- 
tirely abandmed  as  a  military  station. 

SULU  ISLANDS.  See  Phiuppinxs,  toL  xviii. 
p.  766. 

SUMACH.   See  Lsathkb,  vol.  xir.  p.  382. 

SUMATRA,  in  Bfalay  called  iVtt  PMcha  or  Lida- 
Ztu,  is  one  of  the  largest  and  most  impor- 
tant  islands  of  the  East  Indian  Atchipet-  "^^^ 
ago.  It  stretches  from  northwest  to  southeast  to  a 
dutanoe  of  1047  miles, — Tan^joDg  Batu,  the  north- 
most  point,  being  situated  in  5°  40'  N,  lat  and  the 
sonthmost  in  5"  59^  S.  lat  The  greatest  breadth  is- 
abont  230  miles.  In  area  it  is  estimated  that  Sumatra, 
with  its  170,744  square  miles,'  is  thirteen  times  the  nze 
of  Holland,  of  which  oonntry  the  island  is  in  large 
measure  a  dependent.  The  northern  half  rona  ob- 
liquely parallel  to  the  Malay  Peninsula,  from  which  it- 
is  separated  by  the  Strait  of  Malaooa,  and  the  sonth- 
em  end  is  separated  by  the  narrow  Sunda  Strait  from 
Java.  Unlike  Java,  snmatra  has  a  seraa  of  oonsider- 
aUe  isUnds  (Hiaa  IslandsL  Mentawd  Islands,  etc) 
arranged  like  outworks  in  front  of  the  coast  that  feoea 
the  open  Indian  Ocean.  The  general  phy^oal  featurea 
of  the  isluid  are  simple  and  striking :  a  range  of  lof^ 
mountains  extends  throughout  iu  whole  length,  their 
western  slopes  descending  rapidly  towards  the  ocean 
and  their  eastern  looking  ont  over  a  vast  alluvial  tract 
of  unusual  uniformity.  This  mountun  range  is  koowa 
as  Bukit  Barisan  or  Chain  Mountain.  It  varies  in 
average  hdght  from  1500  to  6000  feet,  and  consists  of 
three  or  four  ridges  separated  by  plateau-like  valleys. 
Among  its  more  remarkable  summits  are  Ya  Mura  or 
Gold  Mountain,  near  the  north  end  (6879  feet) ;  Sereb 
Berapi  or  Merapi  (5857  feet),  in  0°  44^  N.  lat ;  Paaa- 
man  or  Mount  Ophir  (10,866) ;  Merapi  (9663)  ;  In* 
drapura,  in  1"  86' a  lat  (11,800),  which  has  the 
reputation  of  being  the  eohainating  point  of  the  whole 
isknd  ;  Dempo  (10,000) ;  and  Abong  Abong  (10,000). 
The  summit  of  Indrapnra  was  reached  by  the  Central 
Sumatran  Expedition  of  1877-79.  Towards  the  north 
end  of  the  island  the  spurs  of  the  main  chain  some- 
times extend  towards  the  neighborhood  of  the  east 
coast  Owing  to  this  conSguration  of  the  island,  the 
watereourses  of  the  western  side  are  oomparatively 
short ;  only  very  few  of  them  are  laige  enough  to  be 
navigable.  Those  of  the  eastern  slope,  on  the  other 
hand — mch  as  the  Tamiang,  the  Simpang,  the  Asahan, 
the  Kubu,  the  Siak,  the  Indragin,  the  Jambi,  the 
Kampas,  the  Palembaag— are  longer,  and  can  not  un- 
firequently  carry  vessels  of  oonaiaerable  burden.  In 
their  lower  oouises  die^  form  enormous  inofloulaUog 
deltas.  The  mountainous  regions  oontain  numerous 
lakes,  many  of  them  evidently  the  craters  of  extinct 

1  The  triaugulatlon  of  Snmatra  was  commenced  In  Jane,  18Sa 
by  the  measurement  of  «  base  line  4S57  metres  (needy  »  mllew 
Imig  In  the  neighborhood  of  Padang> 
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Toloanoea  When,  as  sometimeB  happens,  two  or  three 
of  these  oraters  have  memd  into  one.  the  lake  attains 
a  great  size.  Amonxst  the  larger  lakes  may  be  men- 
tioned the  Tao  SikUtai^  with  its  offshoots  'ao  Muara 
and  Tao  Balige;  MaoincUi,  to  the  west  of  Fort  de 
Kock  ;  Sinkarak,  soatfaeastof  Fortde  Kock ;  Korintji} 
inland  firom  Indntpun ;  Banau,  inland  from  Tampan ; 
and  the  Uke  of  the  X.  Kotas,  in  the  Fading  High- 
lands. 

Volatnoe$. — Sumatra  sUlI  poaseBses  several  centres 
of  volcanio  eraption,  and  in  1883  its  southern  extremity 
shared  with  Java  in  the  disasters  of  the  Krakatoa 
outbreak.  Indrapura  sends  up  from  time  to  time 
heavy  oolumns  of  smoke.  Merapi,^  the  most  active  of 
the  volcanoes  in  the  island,  was  in  full  eruption  in  the 
years  1807,  1822,  1834,  1845,  1863-64.and  1872.  Mt 
Talangin  thePadangHiehluidB,  also  has  three  craters 
one  ofwhtoh  ia  filled  wiU  molten  sulphur.  Jonghohn 
registcrod  nxteen  Snmatean  volcanoes,  and  others 
have  since  been  discovered. 

Geology. — A  larM  part  of  The  Somatran  highlands 
consists  of  very  old  (probably  Silurian  or  Devonian) 
slates  and  oUv  schists,  combined  with  hornblende  talc 
and  other  scnists,  and  traversed  by  veins  of  quartz. 
Granite  also  pla\-s  a  considerable  part,  diough  it  does 
not  come  so  mucii  to  the  sur&oe.  Carooniferous  rocks 
(marls,  sandstones,  limestones,  etc)  are  in  some  places 
well  developed.  Between  the  Carboniferous  period  and 
the  Tertiary  there  is  a  great  blank  alt  through  the 
island.  Augite-andesite  of  late  Eocene  origin  has 
greatly  modified  the  surface  of  the  oountz:^ ,  and  con- 
stitutes, inter  alia,  the  main  part  of  the  Banaan  range.* 
The  Tertiary  formation  is  Btvongly  dev^ped  in  four 
di&rent  divisions.  They  are  nnuUy  oonndered  to  be 
Eocene :  but  this  determination  rests  on  badly  ])re- 
served  fossils.  The  oldest  or  breooa  diviuon  oonsistA 
of  diSbris  of  carboniferous  limestone,  syenites,  and 
granites,  sometimes  in  the  form  of  breocia  proper, 
sometimes  in  that  of  sandstones  or  marl  clays.  The 
fiah  remains  found  in  the  marls  have  led  some  palieon- 
tologiste  to  assign  a  greater  antiquity  dian  that  of  Eo- 
cene to  these  strata,  while  otherSj  again,  consider  them 
to  be  Miocene.  Above  this  division  (apparently  absent 
in  south  Sumatra)  comes  the  second  of  Bandstones, 
day  rocks,  coal  beds,  and  ooal.  The  coal  appears  to 
he  the  result  of  a  vegetation  which  grew  mntu.  Above 
the  ooal  is  sandstone,  sometimes  1000  feet  thick.  The 
third  division  oonnsts  of  marly  sandMonee  (Mf  evidently 
marine  origin  ;  it  ia  well  devdoped  in  west  Sumatra, 
but  is  absent  from  the  south  of  the  island.  The  fonrth 
division  is  a  limestone,  rioh  in  remains  of  corals,  mol- 
luscs, echinida,  and  especaally  in  OrbiUridm ;  it  is  well 
devMoped  both  in  the  west  and  in  the  south.  Mio- 
oene  deposits  are  more  abundant  in  the  south  than  in 
the  west.  At  Luba  Lintang  in  the^  Benkulen  resi- 
denoy  the  Ebuma  fossils  are  charaoteristic.* 

Jfmem^.  ^Sumatra  poceesses  various  kinds  of  min- 
eral wealth.  Oold  occurs  in  the  central  regions  ;  gold 
mines  have  lonx  been  worked  in  Menangkabau  and  the 
interior  of  Padang,  and  eold-washing  is  carried  on  in 
several  of  the  streams.  iHn.  which  forms  the  staple 
of  the  neighboring  idand  of  Bangka  or  Bakoa  (^ .«. }, 
is  fbnnd  more  especially  in  Siak  and  die  "  division 
of  the  L  Kotas.  Copper  mines  are  woriced  in  the 
I^uiaog  Highlands  (most  largely  in  the  district  of 
Lake  Sinkarah)  and  at  Muki  m  Aohin.  Iron  is  not 
nnfreqnent,  and  magnetic  iron  is  obtduned  at  the  "  Iron 
Mountun  near  Fort  van  der  (Tapellen  (l^nah  Datar). 
Coal  seams  exist  in  the  Malabuh  valley  (Aohin),*  in 

1  Fwanaocoontof  ohuues  Id  th«  principal  crater  see  Ver- 
beek'B  paper  in  Nabmrk.  TtdKhr.  van  Ned.  Inda,  \m. 

»  ror  the  peologjBoo  R-  D.  M.  Verbeek,  Die  TerttArformaOon  wm 
aimatra  ttnaikrm  Thierretten;  "  Topomphlacbe  en  GeologlBCbe 

lied.  Indil.  mi.  pi.  1. :  and  nhort  papen  in  OeoL  JTw.  ja77, 1878, 
etc.  See  abo  the  2d  part  of  Mtddm-Suvuitni,  by  D.  D.  Yetb,  1882. 

■  Pull  details  and  a  Keolofflcal  btbUMrraphy  will  be  firand  In  H. 
van  Capp^e,  BH  Karakter  mm  de  JMSrfciwfa^flicHMfcc  2MiB»« 
AwAo,  Boeek,  1885. 

•  See  Adfidk  Oida,  188D,  piper  and  b^. 


the  Sinamu  valley,  and  on  both  sides  of  Uie  Ombifia 
(Umbilin)  river;  the  Ombilin  field  was  Ivonght  into 
notice  more  eapeoially  by  Mr.  D.  D.  Veth  of  um  1877 
-79  expedition.  Idgnite  of  good  quality  ia  found  in 
several  localities.  Oii  wells  are  worked  at  L&ngkK 
and  other  places ;  and  arsenio,  saltpetre,  alum,  oapli' 
tha,  and  sulphur  may  be  oolletked  m  the  vokaaie  dii- 
tricts. 

AdmmutrfUive  Dwision*. — ^The  prooeea  hj  whkili 
the  Dutch  have  advanced  to  their  present  posiUos  m 
Sumatra  has  been  a  y&cy  gradual  one,  and  even  ;flt, 
though  their  supremacy  is  effective  all  round  the  oaaat^ 
much  of  the  interior  remwns  jamotioaUy  anpoaseased. 
TpA  following  arc  the  more  important  polituil  snUi* 
visions  of  the  country. 

A.  The  Dutch  government  of  the  West  Coast  (am 
46,212  square  miles),  extending  along  the  shore  ei  the 
Indian  Ocean  from  Trumon,  It  63^  NTlaL  to  die  Hand- 
jata,  2**  25'  S.  lat,  comprises  Uie  readendes  ^danf, 
Tapanuli,  and  the  Padimg  Highlands  (Auion^MM 
Bovadandai),  The  governor  of  the  whole  goveromeBt 
has  his  residence  at  Padang.  The  residency  of  Padsn^ 
is  bounded  south  by  Benkmen  and  north  by  Tapaooh. 
It  contuns  a  large  number  of  separate  districts,  mostl; 
corresponding  to  natural  diviuons  formed  by  mountun- 
spuis  or  river  valleys.  Among  the  rest  are  Indraptm, 
Tapan,  Lunang,  and  Silaut,  whibh  form  the  regain 
of  InmBpnra,  and  are  the  remains  of  the  anciant 
Idn^om  of  that  name.  Administratively  Padang  is 
divided  into  Ayer  Bangis  and  Rau,  Friaman,  Padug, 
Painan.  The  headquarters  of  Ayer  Bangis  and  Bu 
is  Talu,  to  the  north  of  Mt  Ophir.  Ayer  Bangis  ilaelf 
ifltmueooart,  and  has  a  good  roadstead  on  one  rf 
the  islands  that  protect  ita  bay.  At  Baa  is  the  Dntck 
fort  of  Amerongen,  and  to  the  northwest  the  old  fbrt 
of  Balong  or  Sevenhoven.  Padang  is  a  town  of  bom 
2000  houses  and  15,000  inhabitants,  with  a  Chinese 
settlement  and  a  European  quarter.  It  is  the  duef 
market  in  Sumatra  for  gold.  Indrapura  lies  about  8 
miles  up  the  river  of  its  own  name,  and  is  now  only  aa 
unimportant  village  of  bamboo  huts.  The  reaideDqr 
of  Tapanuli  ia  divided  into  Siboga  (which  includes  w 
Nias  Islands),  Natal,  Mandeling  and  Angkola.  Psdaag 
Lawas.  The  town  of  Siboga  nas  oonsideraole  otn- 
meroial  importance,  the  bay  on  which  it  stands  bong 
one  of  the  finest  in  all  Sumatra.  Tapanuli,  the  aooait 
capital,  and  Sinkil,  a  commercial  town,  also  deserve  to 
be  mentioned.   In  Natal  (properly  Natar)  the  kntftn 

glaoes  are  Jambur,  Sinkuanr,  and  Natar.  lUsig 
idempuan,  the  chief  town  of  Mandeling  and  Angkidi, 
lies  to  the  south  of  Mt.  Lubu  Baya.  Fort  Elout  m 
formeriy  die  militarv  centre  in  Great  MandeUns^  The 
reudency  of  die  I^<umg  Highlands  lies  east  of  Psidiiig 
proper.  The  whole  siufaoe  is  mountunous,  and  the 
natural  districts  are  very  numerous.  Agam,  BatiDa 
and  the  X.  Kotas^the  L.  Kotas,  Tanah  Datar,  and  the 
Xnt.  and  IX.  Kotas  form  the  five  administrstir* 
divisions.  Bnkit  Tinggi^  or,  as  it  is  usually  caDsd 
Fort  de  Ko(^,  is  the  capital  of  the  residency ;  othtf 

Elaoes  of  note  are  Bondiol,  Padang  Pandjang  Ptya- 
ombo,  Fort  van  der  (Japelleo,  Pagar  Rinung  (the 
residence  of  the  last  prince  of  Meoangkabau),  niyan- 
nn  (the  zemains  of  another  capital  of  MenaiwfcabMiJi 
Sinkaimh,  and  Solok.  To  the  mvemment  of  the  WMt 
Coast  belong  the  following  isuods:  Banyak  IsUwhi 
a  small  limestone  group,  well  wooded  and  qtaiMv 
peopled ;  Nias  Islands,  with  an  area  of  2523  saaws  • 
miles ;  Batu  Islands  (Pulu  Pingi,  Pulu  Baai,  Tanah 
Masa,  Tanah  Balla,  etc. ;  area  630  square  miles) ; 
Mentawei  and  Pageh  or  Nassau  Islands  (area  4200 
square  miles)  ;  Engano  (area  360  square  miles),  an- 
nexed by  Holland  in  1 863  and  seldom  visited.  Tha 
Nias  Islands  are  a  very  interesting  group  (see  Ot 
Schreiber  in  Piltermann't  MiUhdL,  1881 ).  There  m 
no  volcanoes,  but  earthquakes  are  veiy  frequmt  U 

*  "  Kota"  means  settlement  or  townahlp,  and  a  Rteat  muTji 
the  districts  are  named  from  the  nnmber  of  koCaa  they  eortalU 
ttnu  in  it^am  we  have  the  VIL  KotM,  UM  vm.  Kota^  alB.  ■ 
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the  north  the  villacea  are  merely  perched  on  steep 
hills  reached  by  ladders  ;  in  the  south  they  are  larger 
and  occupy  low-lying  sites. 

B.  The  residency  of  Benkulen  or  Bencoolen  (i.e., 
Bang  Kulon,  "  west  coast ")  lies  along  the  west  coast 
from  the  Manc^uta  to  the  south  end  of  Sumatra.  It 
is  divided  into  eight  districts:  Mokko-Mobko,  Lais 
or  Snngei  Lama  ;  the  district  [ommeianden)of  Ben- 
kalen ;  the  capital  Benkulen  ;  Seluma :  Mana  and 
Puramah  Ulu  Mana  ;  Kauer ;  and  lastly  Km.  Amonff 
the  noteworthy  places  are  Mokko-Mokko,  with  the  old 
English  fort  Anna  ;  Bantal ;  Lais  (Laye),  the  former 
seat  of  the  English  resident;  and  Benkulen,  the  capi- 
tal, with  12,000  inhabitants,  Fort  Marlborough,  and  a 
Chinese  kampong  (see  Bencoolen). 

C.  The  residency  of  the  Lamjwng  districts,  separated 
from  Patembang  by  the  Masudji  river,  is  partly  moun- 
tainous (Lampong  Peak  6800  feet),  partly  so  flat  as 
to  be  under  water  in  the  rainy  season.  It  is  divided 
into  the  districts  of  Telok  Betong,  Tulang  Bawang, 
Seputib,  Sekampong,  Katimbans,  and  Semanj^ka.  The 
more  important  places  are  Tetok  Betong,  chief  towu 
of  the  reudeuOT,  Menggala  (with  a  good  trade), 
^unung  Sugi,  Sukadana,  TandjoDg  Kuang,  Benia- 
wang. 

D.  The  residency  of  Patembang  consists  of  the 
ibrmer  kingdom  of  this  name,  various  districts  more 
or  less  dependent  on  that  monarchy,  and  (since  1839) 
the  kin^om  of  JambL  With  the  exclusion  of  this 
last  it  IS  divided  into  the  administrative  districts  of 
Palembang ;  Tebing  Tinggi ;  Lematang  Uln^  Lema- 
tang  Ilir,  and  the  Pasumah  county  ;  Komenng  Ulu, 
Ogan  Ula,  Inim,  and  the  Ranau  districts  ;  Musi  Ilir ; 
Ogan  Ilir,  Komering  Itir,  and  Blidah ;  and  Iliran  and 
Banyu  Asin.  In  the  kingdom  of  Jambi  the  govem- 
ment  is.left  in  the  bands  of  the  native  chief^  The 
town  of  Palembang  is  a  lai^  place  of  50,000  inhabi- 
tants (2500  Clunese),  with  extenmve  barnudu,  ho6i>i- 
tals,  etc,  a  mosqne  (1740),  conudered  the  finest  in 
the  Datoh  Indies,  and  a  traditional  tomb  of  Alexander 
the  Great  A  good  description  of  the  town  and  its 
river  approaches  is  given  by  Mr.  Forbes. 

E.  The  kingdom  of  Indragiri  (along  with  Kwanten 
and  the  districts  of  Reteh  and  Mandah)  is  adminisbra- 
tiTely  suly'ect  to  the  residency  of  Riouw. 

F.  The  residency  of  the  East  Coast  was  formed  in 
1 873  of  the  territory  of  Siak  and  its  dependencies  and 
the  state  of  Kampar.  It  consists  of  five  divisions, — 
thf  island  Bengkalia,  Siak  proper,  Labuan  Batu, 
'Ausahan,  Deli.  The  island  has  an  area  of  529  square 
milea  and  a  population  of  5000.  Deli  is  the  most  im- 
portant part  of  the  residency, — having  been  since  1870 
the  seat  of  the  Amsterdam  Deti  Company,  engaged  in 
j^wiBg  tobacco,  ooffee^  etc 

G.  ^  1878  the  Aohm  (Atjeh)  kingdom  was  turned 
ioto  a  Dutch  government,  hot  the  greater  part  of  Uie 
tCTritory  is  Btul  but  tittle  known.  Ccnnpiire  Aohih, 
tdL  i.  p.  90  f^. 

jnora. — Thongh  SoDutra  Is  npaiated  from  Java  by  so 
narrow  a  strait,  the  botanist  at  onoe  finds  that  be  has  broken 
now  ground  when  he  crosses  to  the  northern  island,  and  the 
&Tther  he  advances  inward  the  more  striking  becomca  the 
originality  of  the  ikna.  The  alang  fields,  whldt  play  a  great 
part  in  Java,  have  even  awlder  range  in  Samatra,  descend- 
ing to  within  700  or  800  feet  of  sea-level ;  wherever  a  space 
in  tiie  fbreet  is  cleared  this  wgreesive  grass  begins  to  take 
poaDcooion  of  the  soil,  and  if  once  it  be  folly  rooted  the 
woodland  has  great  difflcalty  in  re-establuhlng  Itself. 
Among  the  orders  more  strongly  represented  In  Sumatra 
than  in  Java  are      Dipteroearpaem,  Ckrynbalaneem,  sclero- 
oarp  MjfrtoeeK,  MetasUmaeae,  B^onias,  Nepentha,  OxaiidaeeK, 
Myriatieactm,  7Vmrfr5nua«e«,  CotaMraeem,  Amivridaem,  Ogr- 
iandrae^,  Epaendatiem,  and  EriocatUacea.     Many  of  the 
Samatran  fbrms  which  do  not  occur  in  Java  are  found  in 
the  Malay  Peninsala.   In  the  north  the  pine  tree  (Pitwi 
jfeHbusii)  has  advanced  almost  to  the  equator,  and  in  the 
aonth  are  a  variety  of  species  charactralatic  of  the  Ans- 
tralian  region.  The  distrioation  of  species  does  not  depend 
on  elevation  to  the  same  extent  as  in  Java,  where  the  hori- 
zontal flones  are  dearly  marked ;  and  there  appears  to  be  a 
teodencx  of  all  fbrms  to  grow     lower  altitudes  than  In 
Vol.  XXII.— ii» 


that  island.  A  remarkable  feature  of  the  Samatran  fiora  is 
the  great  variety  of  trees  that  vie  with  each  other  in  stature 
and  beauty,  and  as  a  timber- producing  country  the  island 
ranks  high  even  among  the  richly  wooded  lands  of  the 
archipelago.'  The  process  of  reckless  deforestation,  is,  how- 
ever, beginning  to  tell  on  certain  dlBtricts, — the  natives 
often  destroying  a  whole  tree  for  a  plank  or  rafter.  The 
principal  caltivated  plants,  apart  from  sugar  cane  and  coffee, 
are  rice  (in  great  variety  of  kinds),  the  cocoa-nnt  palm,  the 
areng  palm,  the  areca  and  the  sago  palms,  maize  ( j^ung), 
yams,  and  sweet  potatoes;  and  among  thefmit  trees  are 
the  Indian  tamarind,  the  blimbing,  pomegranate,  jamboctt, 
guava,  papaw,  orange,  and  lemon.  Even  before  the  arrival 
of  Europeans  Sumatra  was  known  for  Its  pepper  plantations ; 
and  these  still  form  the  most  conspicuous  featore  of  the 
sonth  of  the  island.  For  the  foreign  market  coffee  is  the 
most  important  of  ali  the  crops, — the  Fadangdis^cts  being 
theehief  seatof  its  cultivation.  The  average  value  of  the 
000*66  brought  to  market  in  I^dang  In  the  three  years  1880- 
8S  was  £581,000  [$S,53S,0e0].  Bensota  was  fonnerly  oh- 
tained  almost  exclusively  from  Sumatra  from  the  Styrax 

J^atmo. — Snellemann  oonfirms  the  statement  of  Wallace 
that  no  trace  has  been  found  of  the  orang-ontan  (£Smia 
aatj/rus).  The  stamang  [HylobaUa  aynda^jfitu),  an  ape 
peculiar  to  the  island,  fills  the  woods  with  the  cry  "mm 
uvNt "  The  nngko  (Sylobatet  agUis)  is  not  so  common.  A 
foirly  fiimlliarform  isthesimpei  {BemnopWiMtumetatoplMu). 
Noapes  are  found  on  the  plateau  of  Alahan  Pandjang  and 
t^e  slopes  of  the  mountains  above  1500  metres.  The  ^tga^ 
(CS»rooe0frM  dsmoMo^ntt)  is  the  only  ape  found  in  centrsJ 
Sumatra  in  a  tame  state.  The  pig-tail  ape  (Maeaena 
n«fN«sermiu) — as  Baflies  described  It  in  his  "  Descriptive 
Catalogne  of  a  Zoological  Collection  made  in  Sumatra," 
TVoM.  lAnn.  8oe.,  1820,  voL  ziii.  p.  243 — is  employed  by  the 
natives  of  Benkulen  to  ascend  the  cocoa-nnt  trees  for  the 
purpose  of  gathering  the  nnts.  The  Oaleopitiiteut  volant 
("  kubin,"  "  flying  caC"  or  "  flying  lemur")  is  fairly  common. 
Bats  of  from  twenty  to  twen^-five  species  have  been  regis- 
tered ;  in  central  Sumatra  they  dwell  in  thousands  in  the 
limestone  caves.  The  Fteroptu  edulit  ("kalong,"  "flying 
fox  ")  is  to  be  met  with  almost  everywhere,  especially  in  the 
durian  trees.  The  tiger  fi^nently  makes  his  presence  felt, 
but  is  seldom  seen,  and  lees  fVequently  hunted:  he  prefers 
to  prowl  in  what  the  Malays  call  tiger  weather,  that  ia, 
dark,  starless  misty  nights.  The  "  clouded  tiger  "  or  rimaa 
bnlu  {Fdia  macrocdia)  is  also  known,  as  well  as  the  Malay 
bear  and  wild  dog.  Puradoxurua  mutcmga  ("coff'ee-rBt"  M 
the  Europeans)  ia  only  too  abundant ;  ^reftcfi*  frtHturoag 
appears  to  be  rare.  The  Samatran  baie  (Ltput  netaA^ri), 
discovered  In  1880,  adds  a  second  Bpedfls  to  the  i^pM 
nigrieoUia,  the  only  hare  previously  known  in  the  East 
Indian  Archipelago.  The  Mania  javaniau  is  the  only  rep- 
resentative of  the  Edentata.  The  Padtydermaia  are  strongly 
characteristic  of  the  Samatran  bona;  not  only  are  the 
rhinoceros  (Bh,  atmatroMu),  the  SuivitUOut,  and  the  Taftna 
tndiciM  common,  but  the  elephant  (altogether  absent  IVom 
Java)  ia  represented  by  a  peculiar  variety.'  The  Samatran 
rhinoceros  differs  from  the  Javuiese  in  having  two  horns, 
like  the  African  species.  Its  range  does  not  extend  more 
than  8S00  feet  above  sea-level,  and  that  of  the  elephant  not 
above  4900  feet.  The  wild  Boa  attndaieut  does  not  appear  to 
exist  in  the  island.  The  Aniilope  amnatrenaia  (kambing-utan) 
has  been  driven  to  the  loneliest  parts  of  the  uplands.  Corvna 
estitntw  is  widely  distrlbated,  Osnua  miuilgae  less  so.* 

InJuAitanta. — The  bulk  of  the  Samatran  population  is 
MaUyan :  bat  to  what  extent  the  Malay  has  absorbed  pre- 
Atalayan  blood  is  stilt  open  to  investigation.  The  Kubu:^  a 
race  or  tribe  still  found  in  an  emphatically  savage  state  ia 
the  interior,  have  been  by  some  r^noded  as  the  remains  fit 
an  aboriginal  stock :  but  Mr.  J.  O.  Oarson,  reporting  on 
Knbu  skulls  uid  skeletons  submitted  to  him  by  Mr.  Forbes, 
comes  to  tiie  oonclusion  that  they  are  decidedly  Malay, 
though  the  firlBEle  in  the  hair  might  indicate  a  certain 
mixture  of  Negrito  blood  ( Jovnt.  Anthrop.  Intt.,  1884).  They 
speak  the  Malay  dialect  of  the  district  to  which  they  belong. 

One  of  the  most  interesting  of  all  the  savage  or  semi- 
savage  peoples  is  the  Battaks  or  Batahs.  About  these  a 
great  dml  has  been  written  since  Janghuhn  published  his 
Die  Battalander  in  1847.  It  is  not  known  whether  they  were 
settled  in  Sumatra  before  the  Hindu  period.  Their  lan- 
guage coQ tains  words  of  Sanskrit  origin  and  others  most 

1  The  Central  Somatra  Expedition  alone  collected  specimens 
of  about  400  kinds  of  timber.  _ 

>  See  Miquel ,  Flora  Ind.  Batavm;  Suppl.  1,  "  Prodr.  Flotte  Su- 
matranro,"  ls60.  _ 

'  [Found  aiso  In  Ceylon.   Beevol.  v.  p.  316.— Am.  Ed.] 

*  For  the  birds  see  Forbes's  Jtdtaraltiet  Wanderit^^.  On  this,  as 
on  other  branches  of  natural  history  elaborate  treatises  appear 
In  Midden^umatra. 
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Teadil7  referred  to  JavuieM,  Vaimy,  Mensngkabaa,  M»- 
cusar,  Suodanese,  Niaeeee.  and  Ta^  inflaeaee.  At  the 
present  time  they  occapy  the  coantry  to  the  sontheast  of 
Aohin,  inthe  centre  of  which  lies  the  great  TobaLake; 
but  it  is  evident  that  they  formerly  poaseseed,  or  at  least 
were  present  Id,  variooa  other  districts  both  north  and 
sonth.  The  process  of  ahsorption  into  the  Aohin  uid  Malay 

Kpolation  which  is  now  rapidly  going  on  seems  to  have 
en  long  at  work.  In  many  points  the  Battaks  are  quite 
different  from  the  Malay  type.  The  average  stature  of  the 
men  is  about  5  feet  4  inches,  of  the  women  4  feet  6  inchee. 
In  eeneral  build  they  are  rather  tiiickset,  with  broad 
ahoiuders  and  fkirly  muscular  limbs.  The  color  of  the  skin 
ranges  from  dark  brown  to  a  yellowish  tint,  the  darkness 
apparently  qnite  independentof  climatic  iuflaencesor  dis- 
tinction of  race.  The  skull  Is  rather  oval  than  round.  In 
marked  contrast  to  the  Malar  type  are  the  large  black  long- 
ahaped  eyes,  beneath  heavy  black  or  dark  brown  eyebrows. 
The  cheek  bones  are  somewhat  prominent,  but  less  so  than 
among  the  Malaya.  J.  B.  Neumann  >  reckons  the  inhabi* 
tants  of  the  whole  river  basin  of  which  he  treats  at  50,000. 
The  Battak  language  *  eepecially  the  Tobadialect,  has  been 
studied  by  Van  der  Tonk  (Balakteh  WoordeiiboA.  On  the 
borders  of  I^embang  and  Beaknlen  live  the  Bedjangers, 
a  peculiar  tribe  who  still  employ  a  distinctive  written 
ehaiaoter,  which  they  cut  with  a  kris  on  bamboo  or  lontar. 
The  same  chuacter  is  employed  by  the  FWomi^B,  who 
bear  fataoes  of  Javaneae  dements  oi  Indaence.  Fall  details 
aa  to  the  vuiooa  forms  are  given  by  Van  Hsasel^  Votk*- 
hetehr.  m  Tool  vam  Wd.-3mnaira  (1877-79  expedition).  The 
original  stock  of  the  AchioeBeam>ears,acoording  to  K.H.  F. 
van  Langen  (Tijdtcitr.  vmtr  Jm.  Tool',  Land-,  m  Votkm- 
Xmdk,  Batavia,  zxviiL),  to  have  consisted  of  the  Mantirs, 
who  seem  tohavabeen  driven  inland  by  the  Battaks  and 
the  Cheties  (Tljetiee}  or  Hindus.  The  Achineee  langnageis 
at  present  spoken  in  four  main  dlalecta,  of  which  the  purest 
or  most  onltnred  is  that  of  tite  XXV.  and  XXVI.  MidEims. 
It  BhowL  beaidea  the  Ibntir  dement,  Malar,  Battak,  Hindu, 
and  Arablo  Inflnenee.  The  InhaUtants  of  the  Nias  Islands 
have  a  special  tongue,  which  has  been  stadied  by  Herr  Snn* 
dermaan. 

The  physical  oonditions  of  large  tracts  render  it  certain 
that  as  a  whole  the  ialud  cannot  be  thickly  peopled.  In 
1681  the  Government  j4IsiaHa«  gave  the  population  of  the 
Duteh  possessions  as  2,142,873  (2894  Europeans,  2,098,084 
niUives,  11,289  C!hlneee,  1929  "Arabs,"  and  27,777  Orientals 
of  other  stock).  To  this  considerable  additions  must  be 
made,  as  the  kingdom  of  Achin  (356,000  at  least),  as  well  as 
Indragirl  and  K  wan  ten  (about  30,000).  Perhaps  a  fair  esti- 
mate for  the  whole  is  somewhat  under  3,500,000.  The  Nias 
Islands  would  add  230,000  to  the  totaL  The  most  popoloos 
Tc^on  is  the  govemmeut  of  the  West  Coast. 

Ilwtory. — As  far  as  is  known,  Snmatran  civilisation  and 
ealture  are  of  Hindu  origin ;  and  it  is  not  improbable  that 
the  island  was  the  f\nt  of  all  the  archipelago  to  receive  the 
Indian  immigrants  who  played  so  important  a  part  in  the 
history  of  the  region.  Certain  inscriptions  discovered  In 
-  the  Padang  Highlands  seem  to  certify  the  existence  in  the 
7th  century  of  a  powerfhl  Hindu  kingdom  in  Tanah  Datar, 
Dot  fltr  fKou  the  site  of  the  later  capital  of  Menangkabau. 
In  tiiese  Inscriptions  Snmatia  is  called  the  "  flrat  Java." 
The  traces  of  Hindu  influence  still  to  be  found  in  the  island 
are  extremely  numerous,  though  fkr  from  being  so  im- 
portant as  those  of  Java.  There  are  ruins  of  Hindu  temples 
at  Butar  in  Deli,  near  Pertibi,  on  the  Panbl  river  at  Jambi, 
in  the  interior  of  Palembang  above  La  hat,  and  In  numerous 
other  localities.  One  of  the  principal  Hindu  mins  is  at 
Muara  Takns  on  the  Kampar  river.*  The  bnildings  (in- 
eluding  a  stapa  40  feet  high)  may  possibly  date  from  the 
11th  CMitBiy.  At  Pagar  Bojnng  are  aevenl  stones  with 
inscriptions  in  Sanskrit  and  Menai^kabau  Malay.  Sanskrit 
words  oocnr  in  the  various  languages  spoken  in  the  island ; 
and  the  Fictu  rdmcta,  the  saozed  tree  of  the  Hindu,  is  also 
the  sacred  tree  of  the  Battaks.  At  a  later  period  the  Hindu 
iaflnence  in  Sumatra  was  strragtiiened  1^  an  inflnx  of 
Hindus  from  Java,  who  settled  in  n^embang,  Jambi,  and 
Indragiri,  but  their  attachment  to  filvalsm  prevented  them 
from  coalescing  with  their  Bnddhist brethren  in  the  north. 
In  the  13th  century  Mohammedanism  began  tomake  itself 
fUt,  and  in  coaxse  of  time  took  a  flzm  hold  upon  some  of  the 
most  Impcfftuit  itatea.  In  Menangkaban,  for  instance,  the 

1  "Het  Pane  en  nia  Sboongebled,"  in  7Vd$A.  Ked.  Aardri^ 
em.  1686. 

•  Kr.  C.  A.  van  Ophullsen  has  imbllihed  (in  mt.  lol  Land., 
Ttaol-,  en  VoUm-Kmde,  1S86)  an  Interesting  collection  of  Battak 
poetry.  He  describes  a  curious  leaf  language  need  by  Battak 
loven,  in  which  the  nameof  some  leaf  or  plant  Is  substituted  for 
the  word  with  which  it  has  greateat  phonetic  almllarlty. 

*  See  descriptions  of  It  In  TtklKhr.  van  Ind.  Taat-,  Land-,  en 
VoOai'Kunde.  1860  and  IS7D,  and  VerkanOel.  Baton.  Oen.  ma 
gimden  Witmueh..  im. 


I  Arabic  alphabet  displaced  the  Kawi  (ancient  Jannci^ 
character  previoualy  employed.  Native  chronicles  derir* 
!  the  Menangkabau  princes  from  Alexander  the  Great;  id4 
the  Achinese  dynasty  boasts  its  origin  from  a  niiuioDary 
of  Islam.  The  town  of  Samudera  was  at  that  period  thft 
seat  of  an  Important  principality  in  the  north  of  the  islstxl. 
whose  enrrent  name  is  probably  a  cormpCion  of  this  word.' 
Mr.  Wenniker  in  1681  found  a  village  called  Samndra  near 
Fasei  (Passir),  which  possibly  indicates  the  site. 

Subjoined  are  a  few  leading  events  in  the  recent  histoiy 
of  Sumatra.  The  island,  or  rather  the  portions  poasened 
by  the  Duteh,  were  British  from  1811  to  1616.  1821.  Se- 
cond expedition  against  Palembang ;  Palembang  captared 
23d  June.  1622.  Menangkabau  recognized  Dutch  authori^. 
1625.  Benkulen  taken  over  from  the  English  in  May.  1837. 
Cultivation  of  coffee  extended  in  We^  Coast  region  \fj 
Governor  A.  v.Michiels.  1840.  Extension  of  the  WestCosst 
government  to  Sinkil.  1851.  Revolt  suppressed  In  Palem- 
bang ;  expedition  to  the  Lampong  districts.  1863l  Choi  en. 
"rages  In  the  island;  Bi^^  Tiang  Alam,  ringleader  of  the 
revolt  in  Palembang,  surrenders.  1658.  Exp^ition  agsiut 
Jambi;  sultan  dethroned'and  treaty  made  with  his  ne- 
cessor.  1660.  Bedjang  added  to  Palembang  rMidency. 
1863.  Expedition  against  Nias.  1865.  Expedition  agsinat 
Asahanand  Berdang  (East  Coast).  1872.  Agreement  with 
the  British  Government  in  regard  to  Sumatra.  1673.  War 
in  Achin  commenced.  1874.  Capture  of  the  kraton  of 
Achin.  1676.  Captore  of  the  VI.,  IV..  and  IX.  MnkiaM 
( Adiin) ;  expedition  against  Kota  Jotan  (East  Coast) ;  emsa- 
cipation  of  slaves  on  West  Coast.  1876.  Benkulen  madea 
residency;  civil  administration  of  Achin  and  dependeaids 
intrusted  to  a  governor. 

The  literature  dealing  with  Sumatra  is  very  extensive.  Of  Out 
older  workii  the  best  known  Is  Uaisden's  Himrj/  of  Siuaatra,  ISIL 
A  fall  list  of  other  authorities  will  be  found  to  veth's  AardrjA- 
Aimd^  Woordenbodi  van  NedeH.  Inda,  1669.  Among  recent  wotb 
by  &r  the  most  Important  Is  Middm-aiimotra :  SidMn  en  Ondemt- 
tbven  der  aumatra  ExpetUlie.  1877-1679  (im),  edited  by  ProC  P.  J. 
Veui.  Bee  also  Bran  de  Saiot-Po:  Lias,  Ite  de  Samofrn.  18M ;  Bti* 
tian  Indonaiea;  Buijs,  Twee  Jaren  op  fiKDiatra'i  IfaChuf.'  M. 
Fauque,  "  Rapport  Bur  an  Voyage  i  Sumatra."  In  AnlAm  d» 
MMmt  Seienl.  8d  ser.  vol.  xli. ;  Kielsira,  Bea^Miving  van  der  J(|tk 
Ooriog,  188&«6,  and  "  isumatras  West-Kuat  van  1819-1825,"  IB 
Bad.  M  i.and-,  etc.,  -Kvnde,  1887.  (b.  a.  wJ 

SUMBAL,  or  Scmbul,  also  called  Mdsk  Root,  i 
drug  Teoeatly  introdaoed  into  Enropeaii  medioi^|>ne- 
tioe.  It  connBts  of  the  root  of  Ferwa  Sumhvl,  Hook., 
a  tall  UmbelliferouB  plant  found  in  the  north  of  Bok- 
hara, itfi  range  apparently  extending  beyond  the  Amur. 
It  was  first  Drought  to  Russia  in  1835  as  a  substitute  for 
musk  ;  it  was  subsequently  recommended  as  a  remedr 
for  cholera,  and  in  1 867  was  introduced  into  the  British 
pharmacopoeia.  The  root  as  found  in  commerce  con- 
sists of  transverse  sections  an  inch  or  more  in  thieknes 
and  from  1  to  3  or  more  inches  in  diameter.  It  has  a 
dark  thin  papery  bark,  a  spongy  texture,  and  the  out 
surface  is  marbled  with  white  and  bladcish  or  pile 
brown ;  it  has  a  muskv  odor  and  a  bitter  aronatis 
taste.  Sumbal  is  usea  in  medicine  as  an  aotiBpH- 
modic  and  stimulating  tonic,  espedally  in  nervoos  di»- 
eases.  It  owes  its  medidnu  properties  to  a  balsania 
reun  and  u  eaaentaal  cat  Ca  the  fiwiner  it  oontuu 
about  tf  per  oent  and  of  the  latter  one-third  per  oent 
The  reun  is  Bolnble  in  ether  and  has  a  motty  amdl, 
which  is  not  ftilly  developed  until  after  contact  with 
water:  by  dry  distUl^on  it  yields  umbeUifenne, 
CfHaUi,  a  crystalline  substance  soluble  in  water,  etha, 
and  chloroform,  and  produdng  in  an  alkaline  solnliott 
a  brilliant  blue  fluoresoenoe,  wnich  is  destn^yed  by  the 
addition  of  an  add  in  excess. 

Under  the  name  of  East  Indian  sumbal,  the  root  ol 
rema  ammoniaam,  Don.,  has  occasionally  teen  oflbtedta. 
English  commerce.  It  is  of  a  browner  hae,  has  the  teste  flf 
ammoniacum,  and  gives  a  much  darker  tincture  tlian  the 
genuine  drug ;  it  is  thus  easily  detected.  The  name  "  sam- 
bal "  (a  word  of  Arabic  origin,  signifying  a  spike  or  earl  is 
applied  to  several  ftagrant  roots  in  the  East,  the  prind^ 
being /rardoitoMyaJiatamann,  D.C.  (aeetelKBNABD).  Wert 
Afiican  sumbal  is  the  root  of  a  qw^es  of  QfpermL 

BUMBAWA  (properly  Sahbava  or  Samawa),  u 
islartd  of  the  East  Indian  Arohipelsgo,  one  of  the  Sonda 
group,  lies  between  8'  6'  and  9*  ^  S.  h*.  and  Uf 
47'  and  119*  12'  E.  long,  to  the  east  of  Lomhok, 

*  AUthetectarelatinglothlsderivatlODanclvaifnTatoaBt 
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from  which  it  is  separated  by  the  narrow  Alias  strut ' 
Its  area  is  estimat^  at  5186  square  miles.  The  popu-  j 
latioD  was  computed  to  number  about  150,000  in  1887. ' 
The  deep  Bay  of  Salee  or  Sumbawa  on  the  north 
divides  the  island  into  two  peninsulas,  and  the  isthmus 
is  furUier  reduced  by  the  narrower  Bay  of  ISempi 
(Chempi)  entering  from  the  south.  The  eastern  penin- 
sula is  deeply  indented  by  the  Bay  of  Bima.  The  whole 
Burfaoe  of  Sumbawa  is  mountainous ;  G.  Nvenges,  in 
the  western  peninsula,  is  5560  feet  high,  and  G.  Tarn- 
bon,  in  the  eastern,  which  is  said  to  have  lost  a  third 
of  its  eleration  in  the  empUon  of  1815,  is  still  8697 
higli.  There  are  no  navigable  streams.  The 
climate  and  prodoctions  are  not  nnlike  those  of  Java, 
though  the  rains  are  heavier,  the  drought  more  severe, 
and  the  fertility  less.  Sulphur^  arsenic,  asphalt,  and 
petroleum  are  the  mineral  prodnots.  Mohammedanism 
prevaib  throoghoat  the  iuaod,  eioept  among  oertun 
mountain  tribra. 

Sumbftwa  is  divided  into  fpnr  independent  statee, — Sam- 
bawa  proper,  Dompo,  Sangar,  and  Bima.  Two  other  states 
on  the  northern  extremity  of  the  island  were  so  devastated 
by  the  Tambora  eruption  of  1815  that  their  territory,  after 
lying  for  long  uninbabited,  was  in  1866  divided  between 
Dompo  and  Saugar.  Sumbawa  proper  occnpiea  the  western 
peninsula.  The  residence  of  the  snltan  is  Snmbawa,  2 
miles  from  the  coast  of  the  great  bay,  in  8°  32'  S.  lat.  and 
117°  20'  33"  E.  long.  It  is  surrounded  with  palisade  and 
ditches.  The  inhabitants  of  this  state  empl07  sometimes 
the  Halay  and  sometimes  the  Macassar  character  in  writ- 
ing. A  considerable  trade  is  carried  on  in  the  export  of 
horses,  buflkloee,  goats,  dindlng  (dried  flesh),  skins,  birds' 
nests,  wax,  rice,  ka^ang,  sappanwood,  etc  Sumbawa 
entered  into  treaty  relations  with  the  Dutch  East  India 
Company  in  1674.  Dompo  is  the  western  halfof  the  eastern 
peninsula.  The  capital  of  the  state,  Dompo,  lies  in  the 
heart  of  the  country,  on  astream  thatfklls  into  Ijempi  Bay. 
Bada,  the  sultan's  residence,  is  farther  west.  Sangar  occu- 
pies tbe  northwestern  promontory  of  the  island,  and  Bima 
the  extreme  east.  Bima  or  Bo^jo,  the  chief  town  of  the 
bitter  state,  lies  on  tbe  test  side  of  the  Bay  of  Bima ;  it  has 
a  stone-wallod  palace  and  a  mosque,  as  well  as  a  Dutch  fort. 
The  popnUtion  of  Bima  is  corionsly  divided  into  twelve 
KBiloB  or  oastes  (dori).  In  the  town  is  a  Qoveninient  ChriB> 
tisn  aebool  dating  fRtm  1S74. 

SUMMARY  JURISDICTION.  By  a  court  of 
summary  jurisdiction  is  meant  a  oourt  in  which  oases 
■re  heard  and  determined  by  a  justice  or  justices  of  the 
peace,  mdioat  the  intervention  of  a  jui;^.  Such  a  court 
baa  duties  to  perform  of  two  diffiareot  kinds.  It  either 
hears  and  determines  a  ease  in  a  judidal  capacity,  or  it 
acts  rather  in  a  ministerial  capacity  where  a  prima/acie 
ease  has  been  established,  asby  issuing  a  warrant  of  di»- 
tmas  for  non-payment  of  poor  rate,  or  by  commitUng 
an  aooiued  person  for  the  deoinon  cmT  a  nigher  oourt, 
g^erally  assizes  or  quarter  sessions.  It  is  to  the  oourt 
acting  in  the  former  capacity  that  the  term  *'  oourt  of 
anmmaiy  Jurisdiotion'  more  strictly  applies.  £v6r 
since  the  first  institution  of  justices  of  tne  peace  {see 
JtTSiTCi:  o:fthe  Peack),  the  tendency  of  English  legis- 
lation has  been  toenlarge  their  jurisdiction  and  to  enable 
offences  of  a  less  heinous  nature  to  be  tried  in  their 
oomrts  without  a  jmy.  Tbia  inroad  nyou  the  functions 
of  the  jury  can  only  be  made  kgidadon.  "The 
common  law  is  a  stranger  to  it,  unless  in  Che  case  of 

,  contempts,"  says  Bladcstone.^  At  common  law  all 
offuKsea  must  be  proceeded  a^nst  by  indictment,  and 
an  indictment  can  only  be  tned  before  a  jury.  Even 

I  vhere  an  offence  is  created  by  statute  and  is  unknown 
to  the  common  law  the  procedure  must  be  by  indiot- 
nent,  unless  the  statute  creating  the  offence  or  some 
other  statute  speciallv  makes  it  summary.  The  history 
of  the  gradual  growth  of  summaiyiurisdiction  will  be 
found  in  Stephen,  History  of  the  Vnminal  Law,  vol 
i.  chap.  iv.  The  summary  jurisdiction  exercised  by 
Justices  is  the  only  one  of  much  practical  importance, 
it  is  mmecessary  to  do  more  than  mention  in  passing 
the  two  other  kinds  named  Blackstone,  that  of  the 
onnmissionerB  of  taxes  for  revenue  offences  and  that 
«f  tbe  superior  oomrts  for  Contkhpt  or  Court  (9.0.). 
M  Tery  remarkable  case  of  tlie  latter  is  die  power 


given  to  ajndge  lo^  12  Geo.  I.  c.  29,  s.  4,  to  summa- 
rily sentence  to  seven  pours'  penal  servitude  a  soli<»tor 

Eraoticing  after  conviction  for  peijury,  forgeiy,  or 
arratry. 

The  principal  Actsnow  dealing  with  snmmaryjnrtsdlctlon 
are  the  Summary  Jurisdiction  Act,  1848'  (11  and  12  Vict.  c. 
43),  one  of  what  are  called  Jervis's  Acts,  and  the  Summary 
Jurisdiction  Act.  1879  (42  and  43  Vict.  c.  49).  The  former 
consolidated  the  law  up  to  that  time  of  a  large  number  of 
Acta,  but  only  to  a  certain  extent,  for  a  ooualderable  number 
of  previous  eoactments  dealing  in  a  greater  or  lees  degree 
with  this  Bul^ect  are  still  law,  the  earliest  being  S  Hen,  IV. 
c.  10.  It  also  amended  the  law  in  several  important  par- 
ticulars. The  amendment  was  tn  the  'direction  of  greater 
aimplicity  of  prodednre,  and  related  to  both  criminal  and 
only  quasi-criminal  matterB.  'The  procednre  under  the  Act 
is  shortly  this.  In  all  cases  where  an  information  is  laid  or 
complaint  made  the  J  ustioee  are,  on  proof  of  a  »rima/acte  case, 
to  iMue  a  Summons  (q.v.).  An  information  Is  laid  in  crimi- 
nal matters  in  which  the  decision  of  the  justices.  If  adverse 
to  tbe  d^endant,  would  be  a  conviction.  A  complaint  is 
made  where  tbe  decision  of  ^e  Justices  in  such  an  event 
would  be  an  order  for  the  payment  of  money  or  otherwise 
in  what  may  be  called  only  quasi-criminal  matters,  e.g., 
claims  under  tfae  Employers  and  Workmen  Act.  If  tbe 
summons  is  disobeyed,  a  warrant  may  {in  criminal  charges 
only) 'issue  in  tbe  first  instance  at  the  discretion  of  a 
justice.  The  warrant  is  good  only  within  the  local  juris- 
diction of  the  justice  issuing  it;  and,  if  it  is  required  to  be 
executed  in  another  Jurisdiction,  it  mast  Iw  backed,  i.e., 
indorsed  by  a  justice  of  that  Juriediction  (unless  in  case  of  a 
fre«h  pursuit,  when  it  is  good  for  7miles beyond  the  bounds 
of  the  jurisdiction  in  which  it  was  issued).  Complaiuta  need 
not  be  in  writing;  informations  usually  are,  though  the  Act 
does  not  make  writing  necessary.  Where  a  warrant  issues 
in  tbe  first  instance,  the  information  must  be  upon  oath.  In 
all  cases  not  otherwise  provided  for,  the  information  must 
be  laid  or  complaint  made  within  six  calendar  montlis  from 
the  time  at  which  the  matter  of  the  information'  or  com- 
plaint arose.  The  bearing  is  in  open  court,  and  parties 
may  appear  by  oonnsel  or  solicitor.  If  both  parties 
appear,  the  Jnstioee  must  hear  and  determine  tfae  case. 
If  tbe  defendant  does  not  appear,  tbe  justices  may  hear  and 
determine  in  his  absence,  or  may  issue  a  warrant  and  ad- 
journ tbe  hearing  until  bis  apprehension.  If  tbe  com- 
plainant does  not  appear,  tiie  Jnataees  may  dismiss  Oie  com- 
plaint or  adjourn  the  bearing.  The  punishment  inflicted 
may  be  fine  or  imprisonment,  or  Iwth.  Imprisonment  as  a 
rule  cannot  exceed  six  months.  The  regular  mode  of  pro- 
ceeding where  a  conviction  adjndgea  a  pecuniary  penalty, 
or  an  order  requires  payment  of  a  sum  of  money,  is  vj 
issue  of  a  warrant  of  dlstrees  to  be  levied  on  the  goods  cn 
the  defendant.  The  court  usually  consists  of  two  or  more 
justices,  but  the  lord  mayor  or  an  alderman  of  the  City  of 
London,  a  metropolitan  police  m^istrate,  and  a  stipendiary 
magistrate  have  each  the  aiitborityof  twojostiees.  thn 
Act  fbitber  makes  provision  for  curing  defects  in  form  In 
the  proceedings  for  tbe  payment  of  costs,  for  removing 
difflcnlties  as  to  the  boundaries  of  jurisdiction,  and  for 
various  other  matters.  The  schedule  gives  forms  of  pro- 
ceedings,  wbiob  are  as  flur  as  poflslble  to  be  Mlowed.  ^le 
Act  of  1879  amended  the  Act  of  1848  in  several  Important 
particulars,  chiefly  in  the  direction  of  greater  leniency  and 
enlarged  Jurisdiction  and  power  of  appeal.  A  greater  dis- 
cretion in  the  infliction  of  punishment  is  conferred  on  tbe 
oourt.  A  scale  of  imprisonment  in  reopect  of  non-payment 
of  a  fine  or  default  of  distress  is  fixed  at  periods  varying 
according  to  the  amount  of  tbe  fine  onpaid,  bnt  in  no  case 
exceeding  Uiree  months  (exoeptin  certain  revenue  offences, 
where  the  limit  is  six  months),  and  without  bard  labor, 
unless  hud  labor  is  specially  authorlied  by  the  Act  on 
whi<^  the  conviction  is  founded.  Time  may  be  given  for 
payment  of  money,  or  it  may  be  ordered  to  be  paid  by  in- 
stalments, or  security  may  be  taken.  Summary  trial  of 
children  under  twelve  is  allowed  at  the  discretion  of  tbe 
court  in  case  of  any  indictable  ofiience  other  than  faomicide, 
unless  ejection  is  made  by  the  parent  or  guardian.  A 
chUd  cannot  on  summary  conviction  be  imprisoned  for  more 
than  a  month  or  fined  more  than  40s.  [^.72].  Summary 
trial  of  juvenile  ofiienders  between  twelve  and  sixteen  and 
of  adults  ia  allowed  in  certain  orimee  mentioned  in  the  Act, 
if  the  aocnsed  assents  and  foregoes  bis  right  to  trial  by  Jniy. 
There  are  cases  in  which  the  court  can  deal  snnunarily  with 

1  This  name  oftheAetoflBtBltanexampleofatltleofanAot 
conferred  retroapectlTely  (see  Statotb).  tm  name  was  given  to 
It  the  Act  of  1879.  In  tbe  saoie  way  tbe  name  of  the  Scotch 
Summary  Proeedore  Act,  18B4,  was  changed  to  that  of  tfae  Sum- 
mary Jurisdiction  Act,  1H4,  vj  tbe  Summary  Jnilsdlctlon  Act, 
1681. 
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SUMMONS. 


«D  tAalt  pleading  gailty  where  it  would  have  been  necsB- 
wry  to  commit  him  for  trial  had  be  pleaded  not  guilty. 
The  coort  may  in  trivial  cases  discharge  the  accused  with- 
«ut  panishmeDt  or  with  only  a  nominid  panisbment.  Im- 
proTementa  are  made  In  tiie  practice  as  to  sureties,  reoog- 
nimuces  (see  Svbbty,  Beooonizancb),  and  the  issae  and 
ezecatioD  of  warrants  of  commitment  and  distress.  The 
issae  of  such  a  warrant  may  be  postponed  if  the  court 
thinks  fit.  The  wearing  apparel  and  bedding  of  a  petson 
and  his  family,  and  the  tools  and  implements  of  bis  trade 
to  the  valae  of  £5  [IS4.30]  are  exempt  from  distress.  Im- 
prisonment may  is  certain  cases  be  ordered  instead  of  dis- 
tress. The  right  of  appeal  is  much  extended.  An  appeal 
now  lies  from  every  conviction  or  order  adjudging  impria- 
onment  without  the  option  of  a  fine  where  the  accused  did 
not  plead  guilty.  The  appeal  by  the  Act  of  1884  must  be 
in  accordance  with  the  procedure  of  the  Act  of  1879,  or  of 
May  subsequent  Act  giving  a  right  of  appeal  in  the  parUc- 
vlar  case.  The  appeal  is  to  Quabteb  SKSsiom  (q.v.).  A 
mumons  or  warrant  is  not  avoided  by  the  death  or  cesser 
«f  office  of  thejuatice  issuing  it.  Under  the  powers  of  tiie 
Act  rales  and  forms  were  A«med  which  came  into  effect  on 
Ist  January,  1880.  The  Sammary  Jurisdiction  (Process) 
Act,  1881  (44  and  45  Vict.  c.  24,  applying  to  Great  Britain, 
but  not  to  Ireland),  gave  additional  fhcilities  for  serving 
and  executing  the  process  of  an  English  court  of  summary 
Jurisdiclion  in  Scotland  or  of  a  Scotch  court  in  England, 
on  indorsement  in  the  country  where  it  is  executed.  The 
Summary  Jarisdictlon  Act,  1884  (47  and  48  Vict.  c.  43], 
repealed  a  number  of  enactments  rendered  obsolete  by  the 
Acts  of  1848  and  1879  and  explained  certain  sections  of 
those  Acta  as  to  which  doubts  had  arisen.  There  are 
numerous  other  enactments  dealing  less  directly  with  the 
powers  of  courts  of  summary  Jurisdiction.  For  instance, 
the  Merchant  Shipping  Acts  give  jaaticee  large  powers  in 
ease  of  salvage  claims  and  of  offences  by  seamen.  The 
Criminal  Law  Consolidation  Acts  of  1861  give  them  limited 
|nrlsdiotlon  in  larceny,  coining,  malicious  ii^arles  to  prop- 
erty, and  offences  against  the  person.  Among  many  other 
Acta  inferring  summary  jurisdiction  are  the  Army,  Bas- 
tardy, Customs,  Employers  and  Workmen,  Qume,  Highway, 
IJoeiiainK,PostOffiee,and  Vagrant  Acts.  Some  of  the  latter 
AotBiSUui  as  the  Customs  and  Army  Acts,  apply  to  the 
United  Kingdom.  The  decision  of  a  court  of  summary 
jurisdiction  may  be  reviewed  by,  besides  appeal,  a  writ  of 
certiorari,  mandamus,  or  habeas  corpus,  or  by  statement  of 
Antedal  oaae. 

aeoUamd.  —  Summary  jurisdiction  in  Scotland  depends 
chiefly  upon  the  Summary  Jurisdiction  Acts,  1864  and  1861. 
A  court  of  summary  jurisdiction  includes  the  sheriff  court. 
The  Acts  follow,  mvtatU  niOandit,  the  lines  of  English  legis- 
lation. All  proceedings  for  summary  conviction  or  for  re- 
covery of  a  penal^  must  be  by  way  of  complaint  according 
to  one  of  the  forms  in  the  schedule  to  the  Act  of  1864.  The 
English  summons  and  warrant  are  represented  in  Scotland 
hy  the  warrant  of  citation  and  the  warrant  of  apprehension. 
Where  no  punishment  is  fixed  for  a  statutory  offence,  the 
court  cannot  sentence  to  more  than  a  fine  of  £5  oi  sixty 
days'  imprisonment,  in  addition  to  ordering  caution  to  keep 
the  peace.  The  Act  of  1881  adopts  many  of  the  provisions 
of  the  English  Act  of  1879.  In  addition,  it  confers  the  dis- 
cretion as  to  punishment  to  a  sheriff  trying  by  jury  in  cases 
where  the  prosecution  might  have  been  by  complaint  under 
the  Acts.  Appeals  from  courts  of  summary  Jurisdiction  are 
now  mainly  regulated  by  38  and  39  Vict.  c.  63,  and  proceed 
on  case  stated  by  the  inferior  judge. 

Ireland, — The  principal  Acts  dealing  with  the  subject  are 
the  Summary  Jurisdiction  and  Petty  Sessions  Acts,  1851  (14 
and  15  Vict.  cc.  92, 93).  These  Acts  are  more  extensive  in 
their  purview  than  the  English  Acts,  as  they  form  in  a  great 
degree  a  code  of  substantive  law  as  well  as  of  procedure. 
The  exceptional  political  circumstances  of  Ireland  have  led 
to  the  wpointment  of  resident  magistrates  under  6  and  7 
WilL  IV.  c.  13,  and  to  the  conferring  at  dlfibrent  times  on 
courts  of  summary  Jurisdiction  of  an  aatbority  generally 
temporary,  greater  than  that  which  they  can  exercise  in 
Oreat  Britain.  Becent  instances  are  the  Peace  Preservation 
Act,  1861,  and  the  Prevention  of  Crime  Act,  1882.  The 
provisions  of  the  English  Act  of  1879  as  to  children  were 
extended  to  Ireland  by  47  and  46  Vict,  c  19. 

UnUed  8tatet.~By  Art  III.  8.  2  of  the  constitution  the 
trial  of  all  crimes,  except  in  cases  of  Impeachment,  is  to  be 
by  Jury,  By  Art.  V.  of  the  amendments  no  person  can  be 
held  to  answer  for  a  capital  or  otherwise  iofiunons  crime 
onlesB  on  a  preeentment  or  indictinent  of  a  grand  jury. 
Considerable  changes  have  been  made  by  State  legislation 
In  the  direction  of  enlarging  the  powers  of  courts  of  sum- 
mary Jurisdiction.  (J.  wf.) 

SUMMONS  itummonUio)  is  alegal  fonn  demaiidiiig 


the  att«o(Ianoe  of  a  person  in  pftriiament  (see  Vw- 
AOE,  Tol.  xviiL  pp.  472-3)  or  before  a  court  of  joadoe. 
The  term  as  it  appUes  to  courts  of  justioe  is  wed  botli 
in  civit  and  in  criminal  procedure,  out  is  not  applied 
'  universallv  to  all  oases  of  demanding  aUendance. 
{  Thus,  in  the  Probate,  Divorce,  and  Admiralty  Division 
the  summoDs  is  usaally,  fbllowiog  the  civil  law,  called 
a  "citation, y  while  a  summons  to  a  witness  (at  lesst 
in  the  superior  courts)  bears  the  name  of  "subpoena," 
taken  from  the  iDttial  words  of  the  penal  clause  in  its 
Latin  form.  Whatever  be  the  aame,  the  principle  of 
law  is  invariable,  that  a  court  before  prooeeding  to 
adjudicate  should  bring  before  itself  by  some  formal 
legal  process  all  persons  interested  in  uie  dedsioD  or 
able  to  inflneuoe  the  decision  by  giving  evideooe  u 
material  witDeases.  The  oral  summons,  like  the  oral 
pleading,  Beema  to  have  been  earUer  in  lame  than  the 
written  ibnn.  In  Roman  law  the  oral  m  jtta  meatio 
existed  centuries  before  the  written  Ubellus  convm^qtas. 
The  antiquity  and  importance  of  the  summQDS  as  a 
legal  form  in  England  is  shown  by  the  presence  of  the 
' '  sompnour, ' '  or  summoner  of  the  ecclesiastical  oouit. 
as  one  of  the  characters  in  the  Canterbury  Tula,  aod 
by  the  comparative  frequency  of  ' '  Sumner  "  as  a  sur- 
I  name.  In  civil  procedure  a  summons  may  be  i^ued 
I  either  in  the  High  Court  or  in  an  inferior  court-,  suck 
.  as  a  county  court  In  the  High  Court  all  actions  are 
1  commenced  by  writ  of  summons.  In  the  High  Court 
the  summoDs  (in  this  case  not  in  the  form  of  a  writ) 
is  also  a  convenient  mode  of  determining  inteiiooutoty 
matters  by  a  judge  or  some  other  officer  of  the  court— 
such  as  a  master  in  the  Queen's  Bench  IHTiaioD  or  a 
chief  clerk  in  the  Chancery  Divinon—witiioat  the 
necessity  of  bringing  the  case  into  court. 

The  tendency  of  reeeat  l^fisUtion  is  towards  tiie  ia- 
creased  use  of  the  summons  as  a  mode  of  presenting  a  lau 

for  deciriou.  For  insUnoe,  under  the  Vendor  and  Pai- 
chaser  Act,  1874,'  and  the  Conveyancing  Act,  1881,  m^oj 
important  questions,  even  of  title  to  real  property,  may  bt 
ra^ed  on  summons.  It  thus  approaches  very  nearly  la 
Pleading  (4.11.) ;  in  fitct,  the  deflnitltm  of  {deadisg  in  the 
Judicature  Act,  1873,  s.  100,  includes  summons.  The  Bslcs 
of  the  Supreme  Court,  1883,  introduced  two  new  fonns  d 
summons, — (1)  the  general  summons  for  directions,  ij 
which  several  matters  may  be  included  in  a  single  sammou 
which  before  the  rules  must  have  been  the  subject  of  sepa- 
rate applications;  (2)  the  originating  summons  in  tba 
Chancery  Division,  by  which  proceedings  may  be  com- 
menced without  writ  for  certain  kinds  of  relief  specified 
in  the  rules  (see  Ord.  Iv.  r.  3).  The  originating  summots 
to  a  great  extent  supersedes  the  action  for  administratis 
of  a  trust  or  of  the  estate  of  a  deceased  peison.'  An  ordi- 
nary summons  must  beserved  two, an  originating  sammoos 
seven,  clear  days  before  its  return.  A  decision  on  a  snni- 
mons  is  generally  subject  to  appeal.  In  the  Chancery  Tfiyi- 
sion  it  is  customary  to  adjourn  into  court  the  consideiatioa 
of  a  summons  of  more  than  ordinary  importance.  The 
appendix  to  the  Rules  of  1883  contains  forma  of  every  kind 
of  summons  in  the  High  Court.  In  the  county  coorte  u 
action  is  commenced  by  plaint  and  summons.  Two  kinds 
of  summons  are  in  use, — the  ordinary  and  the  deiholt  snai- 
mens.  The  latter  is  an  optional  remedy  of  the  plaintiff  in 
actions  for  debts  or  liquidated  demands  exceeding  £5 
[$24.30],  and  in  all  actions  for  the  price  or  hire  of  goods 
sold  or  let  to  the  defendant  to  be  used  in  the  way  of  his 
calling.  It  may  also  issue  by  leave  of  the  judge  or  registrar 
in  other  cases,  with  the  single  exception  that  no  leave  can 
be  given  in  claims  under  £S  [$24,301  where  the  daim  is  ■">* 
for  the  price  or  hire  of  goods  sold  or  let  as  abov^  if  the 
affidavit  of  debt  discloses  that  the  defendant  Is  a  servaut 
or  person  engaged  in  manual  labor.  The  advantage  of  a 
delanlt  summons  is  that  judgment  is  entered  for  the  plain- 
Hff  withoat  hearing  nnlen  the  defendant  gives  Dowe  of 
defbnce  within  a  limited  time.  A  defiuilt  sDmnwne  nuat 
as  a  mlebe  served  peiaonaliyon  the  defendant;  an  oidinary 
summons  need  not  be  serveil  personally,  but  nay  in  most 
cases  be  delivered  to  a  peistm  at  the  defendant's  honse  or 
place  of  bnaineas.  A  summons  is  also  iaraed  to  a 
in  the  county  court.  Forms  of  summons  are  given  in  Uw 
County  Court  Bules,  1886.   These  include  certain  ^teiM 

1  A^ilarpraoUoeexistedbelbreUSSanderUiepDwenffivM 
by  U  and  16  Viet  0. 86.  but  was  very  limited  in  Its  opoatioa.  aa 
It  applied  timpij  to  the  pecsonal  estate  of  a  deosaaed  psnta- 

Digitized  by  Google 


8UMNEB^SU>1PTUARY  LAWS. 


677 


forms  Qsed  in  Admiralty  and  interpleader  actioiiR  and  iu 
prooeediagB  under  the  Charitable  Trusts  Act«,  the  Friendly 
Societies  Act,  1875.  and  the  Married  Women's  Property  Act, 
1882.  In  criminal  law  a  summons  is  the  mode  of  securing 
the  attendance  of  the  defendant  before  a  court  of  summary 
jnrisdiction,  whether  it  be  sought  to  obtain  a  conviction  or 
an  order  against  him.  Forma  of  summons  to  a  defesdaat, 
a  witaesB,  or  a  surety  will  be  found  in  the  schedule  to  the 
Buoimary  Jurisdiction  Act,  1848,  and  in  the  rules  issued  In 
HGordanee  with  the  Summary  Jariodietion  Act,  1879  (see 
the  aiticle  Suhxaby  Jdbibpictiok,  tupra).  Forgery  of  a 
samnona  or  use  of  any  document  falsely  purporting  to  be  a 
nmmons  or  professing  to  act  under  such  a  document  is 
ponithable  as  felony  under  the  County  Courts  Act,  1846, 
wad  the  Forgery  Act  <^  1861. 

AoftinHl.— Summons  Is  a  term  confined  iastrictneoi  to  the 
commencement  of  an  action  in  the  Court  of  8e«8ton.  Form- 
eriy  it  was  the  mode  of  commencing  an  action  in  the  sheriff 
eonrt,  but  such  an  action  is  now  commenced  by  Pbtition 
(kv.).  In  aome  Aeli  of  ParliHunt,  bowtyer—M^  the  Cita- 
wm  Amflndment  Acta— the  term  "nimnuHU"  u  certainly 
np»ed  to  denote  part  of  the  proceai  of  an  inferior  court.  The 
summons  is  a  writ  in  the  eovereign's  name,  signed  by  a 
writer  to  the  lignek  citing  the  defender  to  appear  and 
answer  Mie  dalm.  liie  will  of  the  summons  ealls  upon  the 
defender  to  uppemt  on  the  proper  itHhwte.  A  privil^ed 
summons  is  one  where  tbe  indiieuK  are  shortened  to  six  days 
Sfftinst  defenders  within  Scotland  (6  Oeo.  IV.  c.  130,  s.  53). 
Defects  in  the  summons  are  cured  by  amendment  or  by  a 
sappiementiirT  snmrnona.  The  mmmons  goes  moan  into 
detail  than  the  English  writ  of  summons,  though  it  no 
longer  states,  as  It  once  did,  the  grounds  of  action,  now 
stated  in  the  oondesoendence  and  pursuer's  pleas  in  law 
annexed  to  tiie  summons.  The  fonn  of  the  summons  is 
im^bted  by  13  and  U  Vict,  c  36,  a.  1,  and  Sohedule  A. 
After  Uh)  aetion  has  been  set  on  foot  17  summons,  the  attend- 
ance of  the  parties  and  wltneaaee  is  obtained  by  citation. 
The  (Station  Amendment  Acts,  1871  and  1662,  give  addi- 
tional &cilitiea  for  the  execution  of  citations  in  civil  Cases 
by  means  of  registered  letters.  In  cases  in  a  court  of  sum- 
mary Jurisdiction  the  English  summons  is  represented  by 
the  wurant  of  citation. 

SUMNER, Chables  (1811-1874), Amerioanstates- 
mao,  was  bom  at  Boston,  Mass.,  on  6th  January, 
1811.  He  graduated  at  Harvard  in  1830,  and  studied 
law  with  Judge  Stoiy.  His  natural  powers  of  mind 
were  great,  his  hal^ts  of  study  intense,  and  his  snooess 
immediate  and  conspicuous.  Everything  seems  to 
have  been  expected  of  him,  and  he  msappointed 
Dobodv.  In  1834  he  had  been  admitted  to  the  bar, 
was  editor  of  the  American  Jurist,  and  was  reporting 
the  decisions  of  Judge  Story.  For  the  next  three 
years  he  was  a  lecturer  in  the  Harvard  law  school. 
He  then  spent  three  years  in  Europe,  always,  however, 
studying  with  an  intensity  that  never  relaxed.  Re- 
tnniing,  he  began  the  practice  of  law,  but  gradually 
driftea  into  politics  during  the  anti-slavery  struggle. 
In  1851  the  few  "  free-soilers  "  in  the  Massachusetts 
l^islature  offered  to  vote  for  Democrats  for  other 
(^oers  in  return  for  Democratic  votes  for  Sumner  as 
United  States  senator.  Sumner  was  thus  sent  to  the 
Senate,  to  which  he  was  regularly  re-electod  for  the 
zest  of  his  life.  He  at  once  became  a  man  of  mark, 
thoD^  not  of  popularity,  in  the  Senate.  His  fine 
personal  presence,  his  somewhat  florid  rhetoric,  his 
wealth  of  citation  from  learned  and  foreign  tongues, 
his  wide  foreign  acaaaintance,  high  culture,  and  social 
stMiding  seem  to  nave  Btaggered  his  Southern  col- 
leagues. They  could  not  look  down  upon  him,  and 
they  hardly  knew  what  else  to  do.  A  long  series  of 
speeches  brought  about  an  assaultupon  him,  22d  May, 
1856,  bv  FVeston  S.  Brooks,  a  representative  from 
Sooth  Carolina,  in  retaliation  for  Sumner's  criticism 
of  Brooks's  uncle,  a  senator  from  his  State.  Brooks 
found  Sumner  writing  in  the  Senate  chamber,  and 
beat  him  so  cmelly  that  he  narrowly  esoaped  death. 
Hewasabeent  from  his  place  until  1859,  and  never 
folly  recovered  from  the  effscts  of  the  assault.  When 
his  party  took  con^l  of  the  Senate  in  I86t  Sumner 
became  one  of  its  foremost  members.  like  Stevens 
(see  Stkvenb),  he  propounded  a  theory  of  the  reUt- 


tions  of  the  seceding  States  to  the  Union  which  nevet 
was  indorsed,  but  had  its  influence  on  the  outcome  of 
reconstruction.  In  the  American  Union  States  are 
autonomous,  but  Territories  are  theoretically  underthe 
absolute  government  of  Congress,  though  in  practice 
Congress  gives  them  as  much  self-govemmcnt  as  is 
possible  or  prudent.  A  Territory  becomes  a  State  by 
admission  through  an  Act  of  Congress.  Sumner  held 
that  the  national  boundaries  of  the  Union  were  so  fixed 
that  no  Slate  could  escape  from  them  by  seoession, 
that  a  State's  secession  was  merely  an  abandonment 
of  its  Statehood,  so  that  it  fell  back  into  the  condition 
of  a  Territory  and  came  under  the  absolute  goTenunent 
of  Congress.  Tlus  '*  State-suicide  "  theory  was  in  due 
time  condemned  by  the  Supreme  Court,  which  held 
that  a  State  could  not  lose  its  Statehood ;  but  Con- 
gress had  really  acted  upon  it  already  in  several  points 
of  reconstruction.  Sumner's  peculiar  field  was  in  the 
Senate  committee  on  foreign  relations,  of  which  he  was 
diairman  from  1861  until  1871.  It  was  during  this 
period,  in  1869,  that  he  urged  the  "indirect"  items 
of  the  Alabama  claims,  saorifimng  without  hesitation 
the  Etij^sh  popularity  which  had  always  been  dear  to 
him.  Within  a  year  or  two  he  felt  compelled  to  oppose 
the  new  administration  of  President  Grant  in  several 

SartioolaiB.  In  the  expectation  of  gratifying  the  presi- 
ent,  the  Republican  senators  removed  Sumner  from 
his  chairmanship;  and,  like  Seward,  he  passed  his 
later  years  in  general  oppoation  to  the  party  which  he 
had  helped  to  oi^ianiaa  In  December,  1872,  he  in- 
troduced a  resolution  that  the  names  of  victories  over 
fellow-citizens  should  be  removed  from  the  regimental 
flags  of  the  army.  For  this  his  State  l^slature  cen- 
sured him,  hut  the  oensure  was  rescindra  just  before 
his  death.  He  had  been  from  the  beginning  of  the 
Civil  War  the  advocate  of  emandpation  and  of  the 
grant  of  full  status  to  the  Negroes ;  and  for  the  last 
few  years  of  his  life  his  ener^es  were  devoted  to  for- 
warding his  Civil  Rights  Bill,  intended  to  give  the 
freedmen  the  aame  legal  rights  as  the  whites.  He 
died  at  Washington  on  lUh  March,  1874. 

Sumner's  speeches  were  collected  in  1850  under  the  title 
of  Oration*  and  Speech^,  to  which  was  added,  in  1656,  Recent 
BpeechtB  and  AadreucM.  His  Waria,  in  twelve  volumes, 
were  issned  in  1675.  See  alao  Lester's  LOb  9f  Simiur,  1874 ; 
Harsha's  Life  of  Summer;  uid  Pierce's  Memorial  and  hUOierw 
of  Shmiut. 

SUMPTUARY  LAWS  are_  those  intended  to  limit 
or  regulate  the  private  expenditure  of  the  citizens  of  a 
community.  They  ma^  De  dictated  by  political,  or 
economic,  or  moral  considerations.  They  have  existed 
both  in  ancient  and  in  modern  states.  In  Greece,  it 
was  amongst  the  Dorian  races,  whose  temper  was 
austere  and  rigid,  that  t^ey  most  prevailed.  All  the 
inhal^tants  of  lAoonia  were  forinddsn  to  attend  drink- 
ing entertainments,  nor  could  a  Laoediemonian  possess 
a  nouse  or  fiimiture  which  was  the  work  of  more 
elaborate  implements  than  the  axe  and  saw.  Amongst 
the  Spartans  proper,  nmple  and  frugal  habits  of  ufe 
were  secured  rather  by  the  institution  of  the  pheidiim 
(public  meak)  than  by  special  enactments.  The  pos- 
session of  gold  or  silver  was  interdicted  to  the  citizens 
of  Sparta,  and  the  use  of  iron  money  alone  was  per- 
mitted by  the  Lycurgean  legislation.  "Even  in  the 
cities  which  had  early  departed  from  the  Doric  cus- 
toms," says  K.  0.  Miiller,  "  there  were  frequent  and 
strict  prohibitions  against  expensiveness  of  female 
attire,  prostitutes  alone  being  wisely  excepted."  In 
the  Locrian  code  of  Zaleucus  citizens  were  forbidden 
to  drink  undilc^  wine.  The  Solonian^  somptnaiy 
enactments  were  directed  prineipally  against  the  ex- 
travagance of  female  apparel  and  dowries  of  excessive 
amount;  costly  banquets  also  were  forbidden,  and  ex- 
pensive funeral  solemnities.  The  Pythagoreans  in 
Magna  Qreecia  not  only  protested  against  the  luxury 
.  of  their  time  but  encouraged  legation  mlJi  a  view  to 
.jestraining  it 
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At  Rome  the  system  of  sumptuary  edicts  and  enact- 
meats  was  largely  developed,  wtiilst  the  objecta  of  such 
legislation  were  concurrently  sought  to  he  attained 
through  the  exercise  of  the  censorial  pnower.  The  code 
of  the  Twelve  Tubles  contained  provisions  limiting  the 
ex|>enditure  on  funerals.  The  most  importaut  sump- 
tuary laws  of  the  Roman  oummunwealth  were  those 
which  follow  :  (1 )  The  Oppian  law,  215  B.C.,  provided 
that  no  woman  should  possess  rnon*  than  half  an  ounce 
of  gold,  or  wear  a  dress  of  different  colors,  or  ride  in  a 
carriage  ia  Uie  city  or  within  a  mile  of  it  except  on 
oocasions  of  public  religious  ceremonies.  This  law, 
which  had  been  partly  dictated  by  the  tinaocial  neces- 
sities of  tlie  conflict  with  Hannibal,  was  repealed 
twenty  years  later,  against  the  advice  of  Gato.  Livy 
(xzxiv.  1-8)  gives  an  interesting  account  of  the  com- 
motion excited  by  the  pniposal  of  the  repeal,  and  of 
the  exertions  of  the  Roman  women  against  the  law, 
which  almost  amounted  to  a  female  immte.  (2)  The 
Orchian  law,  187  B.C.,  limited  the  number  of  guests 
at  entertainments.  An  attempt  being  made  to  repeal 
this  law,  Cato  offered  strong  opposition  and  delivered 
a  speech  on  the  subject,  of  whicli  some  fragments  have 
been  preserved.  (3)  The  Fannian  law^  161  b.c., 
limitea  the  sums  to  be  spent  od  entertammeots ;  it 
provided  amonj^at  other  thmcs  that  no  fowl  shonld  be 
anred  bat  a  single  hen,  and  that  not  fattened.  (4) 
He  DidisD  law^  143  B.C.,  extended  to  the  whole  of 
Italy  the  provisions  of  the  Fannian  law,  and  made  the 
roeets  as  well  as  the  givers  of  entertainments  at  which 
the  law  was  violated  liable  to  the  penalties.  After  a 
considerable  interval,  Sulla  anew  directed  tefjislation 
against  the  luxury  of  the  table  and  also  limited  the 
cost  of  funerals  and  of  sepulchral  monuments.  We 
are  told  that  he  violated  his  own  law  as  to  funerals  when 
burying  his  wife  Metella,  and  also  his  law  on  enter- 
tunments  when  seeking  to  forget  hia  grief  for  her  toss 
in  extravagant  drinking  and  feasting  (Plut.,  SvlL, 
35).  Julius  CsBsar,  in  the  capacity  oi  oroefectvM  mori- 
btu,  after  the  Amcan  war  re-enacted  some  of  the 
sumptuary  laws  which  had  fallen  into  neglect;  Cio»o 
impfies  {£!p.  ad  Ait. ,  xiii.  7)  that  in  Csaaar's  abeenoe 
his  legislation  of  this  kind  was  not  attended  to.  Sue- 
tonius tells  us  that  Cesar  bad  officers  stationed  in  the 
market-places  to  seize  such  provisions  as  were  for- 
Indden  py  law,  and  sent  lictors  and  soldiers  to  feasts 
to  remove  all  illegal  eatables  {Jvl.^  43).  Augustus 
fixed  anew  the  expenses  to  be  incurred  in  entertain- 
ments on  ordinary  and  festal  days.  Tiberius  also 
sought  to  check  inordinate  expenses  on  banquets,  and 
a  decree  of  the  senate  was  passed  in  his  reign  for- 
bidding the  use  of  gold  vases  except  in  sacred  rites, 
and  prohibiting  the  wearing  of  silk  garments  by  men. 
But  it  appears  from  Tacitus  (Ann. ,  iii.  53-55,  where 
a  weech  is  put  into  his  mouth  very  much  in  the  spirit 
of  Horaoe's  "  Quid  leges  nne  moribus  Vanse  profi- 
dnnt?"),  that  ne  looked  more  to  the  improvement 
of  manners  than  to  direct  legislative  action  for  the 
lestriotion  of  luxury.  Suetonius  mentions  some  regula- 
^ons  made  by  Nero,  and  we  hear  of  further  legislation 
of  this  kind  by  Hadrian  and  later  emperors.  In  the 
time  of  Tertulfian  the  sumptuary  laws  appear  to  have 
been  things  of  the  past  {ApoL,  a  vi.  ]. 

In  modem  times  the  ISrst  important  sumptuary 
legislation  was — in  Italy  that  of  Frederick  IT.  ;  in 
Aragon  that  of  James  I.,  in  1234 ;  in  France  that  of 
PhiEp  IV.  ;  in  England  that  of  Edward  II.  and 
Edward  UI.  In  1294  Philip  lY.  made  provisions  as 
to  the  dress  and  the  table  expenditure  or  the  several 
orders  of  men  in  his  kin^om,  the  most  remarkable 
of  which  may  be  seen  in  Giiizot's  Ciwivtntion  en 
France,  le^.  15.  Charles  V.  of  France  forbade  the 
use  of  long-pointed  shoes,  a  fashion  against  which 
popes  and  councils  had  protested  in  vain.  Under 
later  kings  the  use  of  gold  and  silver  embroidery,  silk 
fltuffi),  and  fine  linen  wares  was  restricted, — at  first 
moral  and  afterwards  economic  motives  being  put  for- 
ward, the  latter  especially  from  the  rise  of  the  mercan- 


tile theory.  In  England  we  hear  much  fam  tbs 
writers  of  the  14th  century  of  the  extravagance  of 
dress  at  that  period.  They  remark  both  on  the  ereat 
splendor  and  expen»iveness  of  the  apparel  of  the 
higher  orders  and  on  the  fantastic  and  deiormin^  fagh- 
ions  adopted  by  persons  of  all  ranks.  The  pariiameat 
held  at  Westminster  in  1303  made  laws  (37  Edw.  IIL 
c.  8-14)  to  restrain  this  undue  expenditure  and  to 
regulate  the  dress  of  the  several  classes  of  the  people. 
These  statutes  were  repealed  in  the  following  yeu, 
but  similar  ones  were  passed  uun  in  the  same  rngn. 
They  »eem,  however,  to  have  bad  little  effect,  foria 
the  reign  of  Richard  II.  the  same  excesses  preTsiki], 
apparently  in  a  still  greater  degree.  Another  stataio 
was  passed  in  the  year  1463  (3  Edw.  IV.  c.  5)  for  the 
regulation  of  the  dress  of  persons  of  all  ranks.  Id  this 
it  was  stated  that  "the  commons  of  the  realm,  as  v^ 
men  as  women,  wear  excessive  and  inordinate  appud 
to  the  great  displeasure  of  God,  the  enriching  of 
strange  realms,  and  the  destruction  of  this  rewtn." 
An  Act  of  1444  had  previously  regulated  the  clothing, 
when  it  formed  a  part  of  the  wages,  of  ser^-ants  em- 
ployed in  husbandry:  a  bailiff  or  overseer  was  to  have 
an  allowance  of  5s.  [$1.21]  a  year  for  his  clothing,  a 
hind  or  principal  servant  4s.  [97 eta.],  and  an  ordinary 
servant  3s.  4d.  [8Icts.], — sums  equivalent  respective^ 
to  50s.  [*12.15j,  40s.  [»9.72],  and  338.  4d.  [*8.I0]  of 
our  money  (Henry).  Already  in  the  reign  of  Ednrd 
IL  a  proclamation  had  been  issued  against  the  "outr 
rageous  and  excessive  multitude  of  meats  and  dishes 
wEucb  the  great  men  of  the  kingdom  had  used,  and 
still  used,  in  their  castles,"  as  well  as  "persons  of  in- 
!  ferior  rank  imitating  their  example,  beyond  what  tbor 
stations  required  and  their  circumstances  could  afford": 
and  the  rule  was  laid  down  that  the  great  men  shoula 
have  but  two  courses  of  fiesh  meat  served  up  to  their 
tables,  and  on  fish  days  two  courses  of  fish,  ead 
course  consisting  of  but  two  kinds.  In  1363,  at  the 
same  time  when  costumes  were  regulated,  it  was  en- 
acted that  the  servants  of  gentlemen,  merchants,  and 
artificers  should  have  only  one  meal  of  flesh  or  fbh  in 
the  day,  and  that  th^r  other  food  should  oonsist  of 
milk,  butter,  and  cheese.  Similar  Acts  to  those  ahon 
mentioned  were  passed  in  Scotland  also.  In  1433 
(temp.  James  L),  by  an  Act  of  a  pariiament  which 
sat  at  Perth,  the  manner  of  living  of  all  orden  in 
Scotland  was  prescribed,  and  in  particular  the  use  of 
pies  and  baked  meats,  which  had  been  only  lately  in- 
troduced into  the  country,  was  forbidden  to  all  under 
the  rank  of  baron.  In  1457  (temp.  James  IL)  in 
Act  was  passed  against  "sumptuous  deithing."  A 
Scottish  sumptuary  law  of  1621  was  the  last  of  the 
kind  in  Great  Britain. 

Fergnson  and  othen  have  pointed  oat  that  "  laznrr"  is  a 
term  of  relative  import  and  that  all  laznrlesdoBot  oeaerva 
to  be  disconraged,  Roscfaer  faas  called  aUention  to  the  ftet 
that  the  nature  of  the  prevalent  luxury  changes  with  tho 
9tafi«  of  social  development.  He  endeavon  toshow  that  then 
are  three  periods  in  the  history  of  laznry, — one  in  which  it 
is  coarse  and  piofase ;  a  second  in  which  it  aims  nsainlr  at 
comfort  and  elegance;  and  a  third,  proper  to  periodi  of 
decadence,  in  which  it  is  perverted  to  vicious  and  onnattual 
ends.    The  second  of  these  began,  in  modem  times,  with 
the  emergence  of  the  Western  natioua  from  the  medieval 
.  period,  and  in  the  ancient  commnniUea  at  epochs  of  similar 
j  transition.   Boscher  holds  that  the  sumptoary  legislatioa 
which  regnlarly  appears  at  the  opening  of  this  stafte  was 
then  usefni  as  promoting  the  lefoimation  of  habito.  B« 
remarks  that  the  contemporary  formation  of  strong  Got- 
<  ernments,  disposed  fVom  the  conaciouaneaB  of  their  strength 
'  to  interfere  with  the  lives  of  their  subjects,  tended  to  en- 
{  coarajce  sach  legislation,  as  did  also  the  jealoosj  felt  by  the 
I  hitherto  dominant  ranks  of  the  rising  wealth  of  the  dtinn 
classes,  who  are  apt  to  imitate  the  conduct  of  their  sapo- 
riora.   It  ia  certainly  desirable  that  habits  of  wasteful  ex- 
penditure and  frequent  and  wanton  changes  of  fasbioa 
should  be  discouraged.  Bat  such  action  belongs  more  ^v?- 
erly  to  the  spiritual  than  to  the  temporal  power..  In  ancient, 
especially  Roman,  life,  when  there  was  a  conftuion  d  the 
two  powers  In  the  state  system,  snmptnaiy  legiilation  WM 
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taore  natural  thaa  in  the  modern  world,  in  which  those 
powers  have  been  ia  general  rettlly,  though  imperfectly, 
•epantad.  How  fiir  regalation  of  this  kind  could,  and 
migbt  iweftally,  be  carried  oat  by  a  spiritual  power  under 
purely  moral  snuctiona,  and  whether  and  to  what  extent 
■ocial  offices,  private  as  well  as  public,  should  be  discrim- 
inated by  costume,  are  qnestioDS  which  need  not  be  dis- 
cnasMl  at  preeeut.  Political  economists  are  practically 
unanimous  in  their  reprobation  of  the  policy  of  legislative 
eoupulsion  In  these  matters.  In  a  well-known  passage  Adam 
Smith  protests  a^inst  the  "  impertinence  and  presumption 
4^  kings  and  ministers  in  pretending  to  watch  over  the 
Monomyof  private  people  und  to  restrain  their  expense, 
being  tliemselves  always  and  without  any  exception  the 
greatest  spendthrifts  in  the  society."  Yet  he  does  not  seem 
to  have  been  averse  to  all  attempts  to  influence  through 
taxation  the  expenditure  of  the  humbler  classes.  The 
modem  tftxes  on  carriages,  coats  irf  arms,  bair-powder, 
playing-cards,  etc.,  ought  pertiapa  not  to  be  leguded  as 
resting  on  the  principle  of  ramptuary  laws,  but  only  as 
means  of  proportioning  taxation  to  the  capacity  of  bearing 
the  harden. 

The  loel  datUci  on  Roman  ramptuary  laws  are  Oelllua,  A'oda 
Alliex,  il.  24,  and  Hacroblus,  Atfum.,  ill.  17.  On  the  similar  Eng- 
Uah  legislation  Henry's  HiiloTy  Oreal  Britain  may  usefkiUy  be 
eoQsuUed.  One  of  the  best  extant  treatments  of  the  whole  sub- 
ject Is  that  by  Koscher,  In  his  essay  Ueber  den  Luxtu,  republished 
In  his  AntidUen  der  ViHkgwtrthachiifl  taa  dem  getehientllcnen  Stand- 
pitnkk  {3d  ed.,  1S78).  (j.  k.  i.) 

SUMY,  a  district  town  of  Little  Russia,  in  the  gov- 
eniment  of  Kharkoff,  situated  12-)  miles  to  the  Dorth- 
irest  of  the  chief  town  of  the  Kovernment,  was  founded 
in  165:i  by  Little  Russian  Cossacks.  It  is  poorly  huilt, 
chiefly  of  wood,  but  is  an  important  centre  for  the 
trade  of  Great  Russia  with  Little  Russia, — cattle  and 
com  being  sent  to  the  north  in  exchange  for  various 
kinds  of  manufactured  and  grocery  wares.  It  has  a 
classical  pro-eymnaaium  and  a  technical  sohooL  Its 
inkabitants,  who  numbered  16,030  in  18S4,  are  engaged 
in  commerce,  in  various  kinds  of  petty  trades,  and  in 
agrieultare. 

SUN.  In  the  article  Astronobct  (vol.  ii.  p.  685 
«q.)  the  Ban  has  been  considered  as  a  member  of  the 
aolar  system,  and  references  are  given  to  variouB  dia- 
ooTeriee  which  have  been  made  fVom  time  to  time  relat- 
ing to  its  physical  and  ohemical  constitatioa.  In  the 
present  artide  we  propose  to  consider  the  sun  as  a 
star,  and  to  state  as  briefly  as  may  be  the  views  at 
present  held  regarding  its  structure,  and  subsequentiv 
to  refer  to  the  most  recent  observations  dealing  wiut 
the  physics  and  chemistry  of  the  various  phenomena 
which  are  open  to  our  study. 

The  sun  as  ordinarily  visible  to  us,  bounded  by  the 
gof^tap^  photosphere,  is  only  a  small  part  of  the 
real  sun;  from  observadoas  made  during 
eelipses  it  is  now  known  that  ontade  the  photosphere 
an:  fint,  an  envelope,  namely  the  chromospnere, 
wbidi  is  mwnly  composed  of  hydrogen,  and  outcude 
this  another  envelop,  called  the  corona,  while  there 
is  evidence  that  outside  these*  and  especially  along  the 
plane  of  the  sun's  equator,  there  is  a  considerable  ex- 
tennon  of  matter  which  may  or  may  not  be  of  the 
same  nature  as  that  of  which  the  corona  is  composed. 

These  various  parts  of  the  solar  economy  have  been 
examined  by  the  spectroscope,  and  from  this  examina- 
tion two  widely  divergent  views  have  arisen. 

According  to  the  first  view,  the  true  atmosphere 
of  the  son  is  limited  by  the  chromosphere, 
^^^f,  and  the  constituents  of  that  atmosphere 
atmo^heie.  consist  essentially  of  the  vapois  of  the 
ehemioal  elements  reoognuEed  on  the  earth. 
It  win  be  seen  that  on  this  view  the  corona  and  the 
eqoatoiial  ezteouon  observed  occasionally  are  merely 
solar  appendages.  In  the  other  view  the  atmosphere 
of  the  sun  is  extended  to  the  confines  of  the  corona, 
the  temperature  naturally  increasing  as  we  descend  ; 
and  it  is  held  that  towards  the  photosphere  the  tem- 
perature is  so  high  that  the  chemical  elements  are  dis- 
sociated into  finer  forms  of  matter,  so  that  descending 
vapors  get  more  simple,  ascending  vapors  get  more 
complex,  and  it  is  only  in  the  cooler  regions  of  the 
atmosphere  that  vapors  resembling  those  of  our  ter- 


restial  elements  can  exist,  wnile  near  t^e  confines  of 
the  corona  these  vapors  give  place  to  solid  particles 
and  masses.  Broadly  stated,  these  divergent  views 
have  arisen  from  the  application  of  two  distinct 
methods  of  inquiry.  In  one  method,  light  coming 
I  from  every  portion  of  the  sun,  ai>d  reflected,  let  us 
say,  by  a  cloud  into  the  spectroscope,  gives  ns  a  speo- 
I  trum  full  of  absorption  lines,  and  these  lines  are  prao- 
I  lically  constant  from  year  to  year.  In  the  other  nietnod, 
each  minute  portion  of  the  solar  economy  has  been  ex- 
amined bit  by  bit,  and  thus  we  have  the  spectrum  of  the 
spots,  the  spectrum  of  the  prominences,  the  spectrum 
of  the  chromosphere,  the  spectrum  of  the  corona.  AU 
these  spectra  vary  enormously,  not  only  among  them- 
selves, but  from  year  to  year ;  and,  when  we  consider 
merely  the  spots  and  prominences,  we  may  say  that 
they  vary  from  spot  to  spot  and  from  prominence  to 
prominence. 

It  wUI  be  obvious  that  the  true  mean  density  of  the 
sun  cannot  be  the  same  on  the  two  lm>o- 
theses  to  which  we  have  referred.  If  the  de^Sta* 
atmosphere  is  practically  limited  W  the 
photosphere,  it  has  been  found  that  the  density  of  the 
sun  is  1.444,  water  being  taken  as  unity.  If  we  in- 
clude the  corona  in  the  sun's  atmosphere,  and  assume 
that  its  height  is  half  a  million  of  miles  above  the 
photosphere,  then  the  volume  of  the  sun  is  ten  times 
that  bounded  by  the  photosphere,  and  the  density  is 
reduced  to  a  tenth  of  the  value  given  above. 

We  next  proceed  to  discuss  the  chemical  results  ob- 
tained by  the  flrst  method  of  inquiry  to  which  refer- 
ence has  been  made.  For  these  results  we  are  of  course 
dependent  upon  comparisons  of  the  lines  given  by 
various  incandescent  vapors  with  the  Fraunhofer 
lines  seen  in  the  ordinary  spectrum  of  the  sun.  If  by 
such  means  complete  evtdenoe  is  afforded  of  the  exis- 
tence of  one  of  onr  chemical  elements  in  the  snn,  it  is 
obvious  that  no  infoimatira  is  j^ven  as  to  its  ^rwnse 
locality  ;  fiirther,  if  the  high  temperatures  used  in  owe 
laboratories  to  produce  a  speotmm  should  break  op  the 
molecules  of  the  vapors  as  known  to  the  chemist  into 
finer  ones,  and  if  the  temperature  of  the  sun  were  to 
do  the  same,  there  would  still  be  a  considerable  urn- 
ilarity  between  the  solar  and  the  terrestrial  spectrum 
of  any  one  substance. 

The  first  (A)  of  the  following  tables  ^SSSS 
gives  the  substances  present  in  the  sun's  *^of  atmoa- 
atmosphere  according  to  (I )  Kirchhoff  and  phers. 
(2)  Angstrom  and  Thal6n. 

Table  A. 


Eirchoff. 

Sodlnm,  Iron,  Oalciam,  Magneslom,  Nickel, 
Barium,  Copper,  Zinc. 

Angstrom 
andThal&n 

Sodinm,  Iron,  Oalcinm,  Hagnesium,  Nickel, 
Chromium,  Cobalt,  Hydrogen,  Hugaiuse, 
Titanium. 

A  subsequent  method  of  inqmiy,  which  was  capable 
of  traoing  merely  a  small  quantity,  gave  the  additional 
substances  shown  in  Table  B. 

Tablk  B. 

Eleatenit  wkoie  Longest  Lines  caineide  with  F^amihofer  Lines. 


Cert^nly 
coincident 

Aluminium,  Strontium,  Lead,  Cadmium,  Ce- 
rium, Uraninm,  Fotaeainm,  Vanadium,  Palla- 
dium, Molybdenum. 

Probably 
coincident 

Indium,  Lithium,  Rubidium,  Onsium,  Bismntii, 
Tin,  Silver,  Glacinum,  Lanthanum,  Yttrium 
or  Erbium. 

When  we  come  to  bring  the  chemical  evidence 
together  which  has  been  acquired  by  the  examination 
of  separate  parts  of  the  solar  economy,  we  find,  as  has 
been  aJready  hinted,  that  the  apparent  similarity  in 
cheraiod  structure  suggested  hy  the  forcing  tablea 
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entirely  breaks  down.  Not  only  is  the  chetoical  na- 
ture of  each  separate  solar  phenomenon  different  from 
that  of  any  other,  but  the  facta  of  observation  are  in 
all  cases  entirely  new  and  strange,  bo  that  ve^  little 
light  is  obtained  towards  the  understanding  of  them 
from  ordinary  laboratory  work. 

We  will  consider  the  chemistry  of  the  chief  solar 
features  in  order. 

Chemistry  of  the  Constituent  Parts. 

The  spectrum  of  the  spot  differs  from  that  of  the 
ordinary  surface  of  the  sun  chiefly  by  the 
■pSSt**  widening  of  certain  of  the  Frannhofer  lines 
in  the  spot  spectrum. — some  being  ex- 
cessively widened.  The  lines  whicb  are  most  widened 
change  from  spot  to  spot  and  from  year  to  year. 
The  most  extenuve  son-spot  obserrationa  of  this 
nature  have  been  carried  on  in  Kennnf^n,  and  the 
oondnsion  derived  from  700  observations  on  spots 
between  1879  and  1885  are  as  follows: 

(1)  The  spot  epoctn  are  very  nnlike  the  ordinary  spec- 
trum of  the  eao  ;  some  PraaDhofer  lioee  are  omitted  ;  new 
Hdw  appear;  and  the  intensities  of  the  old  linee  aie 
ebanged. 

(2)  Only  very  few  lines,  comparatively  speaking,  of  each 
chemical  element,  even  of  those  which  have  many  among 
the  Fnanbofer  lines,  were  seen  to  be  most  widened.  It 
was  aa  If  OD  a  piano  only  a  few  notes  were  played  over  and 
over  Boaln,  always  prodndDg  a  different  tnne. 

(3)  An  immense  variation  fW>m  spot  to  spot  was  observed 
bafeween  the  most  widened  lines  seen  in  the  first  hundred 
obwrvationB.  (Siange  ofqoality  or  density  will  not  ao- 
•oont  for  this  variation.  To  investigate  this  point  the  in- 
divldnal  observations  of  lines  seen  in  the  spec  tram  of  iron 
were  plotted  out  on  strips  of  paper,  and  an  attempt  made  to 
ananoe  them  in  order,  bnt  without  saccees,  for,  even  when 
the  (wservationi  were  divided  into  six  groups,  about  half 
of  them  were  left  outatuiding. 

(4)  If  we  consider  the  lines  any  one  sabstance,  there  Is 
as  much  inversion  between  them  as  between  the  lines  of 
any  two  metals.  By  the  term  "  inversion"  is  meant  that 
of  any  three  lines.  A,  B,  C,  we  may  get  A  and  B  without 
C,  A  and  C  without  B,  B  and  C  without  A. 

(5)  Very  few  lines  are  strongly  affected  at  the  same  time 
In  the  same  spot,  although  a  great  many  lines  of  the  same 
sabetance  may  be  affected,  besides  the  twelve  recorded  as 
most  widened  on  each  day. 

(6)  Many  of  the  lines  seen  in  the  spots  are  visible  at  low 
temperatures  (some  in  the  oxy-hydrogea  flame),  and  none 
are  brightened  or  intensified  when  we  pass  from  the  tern* 
peratore  of  the  electric  arc  to  that  of  the  electric  aparlc. 

(7)  Certain  lines  of  a  subetance  have  indicated  rest,  while 
other  adjacent  lines  seen  in  the  spectrum  of  the  same  sub- 
stance in  the  same  field  of  view  have  shown  change  of 
wave-length. 

(6)  A  lai^  number  of  the  Hues  seen  in  spots  are  common 
to  two  or  more  substances  with  the  dispersion  employed. 

(9)  The  lines  of  iron,  cobalt,  chromium,  manganese,  ti- 
tanium, calcium,  and  nickel  seen  in  the  spectra  of  spotsare 
nmally  Coincident  with  lines  in  the  spectra  of  other  metals 
with  the  dispersion  employed,  whilst  the  linee  of  tungsten, 
copper,  and  zinc  seen  in  spots  are  not  coincident  with  linee 
in  other  spectra. 

(10)  The  lines  of  iron,  manganese,  zinc,  and  titanium 
most  fk«quently  seen  In  spots  are  dlS^nt  fitnn  those  most 
frequently  seen  in  flames,  whilst  in  cobalt,  chromium,  and 
calcium  the  lines  seen  in  spots  are  the  same  as  tiiose  seen  in 
flames. 

(11)  Towards  t^e  end  of  the  flrst  series  of  investigations 
there  appeared  among  the  most  widened  Uaea  a  few  whicb 
are  not  r^reeented,  so  fer  as  is  known,  among  tiie  lines  seen 
in  the  spectra  of  terrestrial  elements.  This  change  took  place 
when  there  was  a  marked  Increase  in  the  solar  activity. 

(12)  Tbe  most  widened  lines  in  sun  spots  cbuigewitb  the 
sun-spot  period. 

(13)  At  and  slightiy  after  the  minimum  the  lines  are 
chiefly  known  lines  of  the  various  metals. 

(14)  At  and  slightly  after  tiie  maximum  the  lines  an 
chiefly  of  unknown  origin. 

(16)  On  the  hypothesis  under  dlseuasion  the  ohuige  indi- 
cates an  increased  temperature  in  the  spots  at  the  sun-spot 
maximum. 

The  g;eneral  result  is  that  in  passing  fVom  minimum 
to  maximum  the  lines  most  affected  change  irom 


those  of  the  ordinary  chemical  elements  to  tines  vliott 
significance  are  not  known.  The  aocom- 
panying  diagram  represents  graphically  tbe  ^JS]! 
disappearanoe  of  the  lines  of  iron,  nickel,  ipceu. 
and  titanium  and  the  simultaneous  appear- 
ance of  unknown  lines  in  the  spot  spectra  in  fimag 
from  minimum  to  maximum.  In  toe  r^pn  of  tli» 
spectrum  for  which  the  curves  are  drawn  six  lines  wen 
recorded  in  each  observation,  and  therefore  6O0  in 
each  series  of  100  obeervations.  In  the  ciures  the 
vertical  ordinates  represent  not  merely  the  number  of 
individual  lines  recorded  but  the  number  of  occu- 
renoes  of  lines  of  each  substance.    The  dotted  cum 
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Most  widened  lines,  r— b  region.  In  snn-epotapecta. 


shows  the  variation  in  the  frequency  of  the  iron  Gm; 
at  the  minimum  in  1879  practically  all  the  600  liM* 
observed  were  iron  lines :  towards  the  end  of  1681 
they  had  dwindled  down  to  30 ;  and  during  the  thm 
follomng  years  th^  fell  to  10.  The  dot  and  itA 
curve  shows  a  similar  variation  in  the  nickel  fines,  vn 
the  double  line  curve  that  of  the  titanium  lines  dnnn; 
the  same  periods.  The  continuous  curve  shows  ts» 
gradual  increase  in  the  number  of  ooeorrenpes  of  u- 
known  Unes  in  passing  iirom  the  minimum  in  1879 1» 
the  maximum  in  1884. 

The  chromosphere  when  quite  quieecent  msJWf 
gives  us  a  spectrum  of  hydro^n  together 
with  a  line  in  the  yellow,  which,  from  its  f^ga. 
proximity  to  Di  and  Dt,  is  called  Dg.  The 
chromosphere  is  disturbed  in  two  ways, — first,by  pro* 
inences,  of  which  more  hereafter,  and  second,  by  r* 
formation  gradually  and  peacefully  of  domes,  vw* 
are  of  no  great  height  but  sometimes  extend  orer 
large  areas  and  last  for  weeks.  These  last-named  pn^ 
nomena  have  been  termed  "wellings  up,"  the  tm 
being  that  they  were  produced  by  the  gradual  apn* 
of  vapors  from  below ;  but  it  is  clear  that  the  am 
phenomena  might  be  produced  by  the  very 
scent  of  matter  from  above.  The  spectrum  of  theft 
higher  portions  of  the  chromosphere,  whether  tw- 
duoed  from  below  or  above,  is  more  complicated  thu 
the  ordinary  one.  The  following  uUe  (C)  P^f'Jf* 
prindpal  lines  whidh  have  been  recorded  up  to  18S7. 
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1880.  Hydros  Dt 
1474  (5315.9) 

y  ftj  6* 
*> 

DiD 
4933.4 

4899.3 

4923.1 

5017.6 

5275 

6233.6 

5179.9 

4921.3 

5014.8  bright 
^1869./4471 
4924.5 
B-« 
B-a 
5019 

1  1 


AU  lines. 
UnknbwD. 

MagneBium,3  out  of  7(ThBl4n). 
Nickel,   1  out  of  34. 
Sodinm,  2      "  8. 

Bariam,  2     "  26. 

Iron,      2     "  460(ADgstroiii). 

Unknown. 


Unknown. 

Titaainm,  1  oat  of  201  (Tbdto). 
GBlcinm,  8     "  74. 

The  first  new  tine  in  this  table  is  called  in  Bpectro- 
•copic  languaj(e  1474,  because  when  this  work  was 
"begnn  the  only  maps  available  were  those  made  by 
Professor  Kirchofi^,  and  this  particular  line  fell  at  1474 
on  his  scale.  Since  then  these  artificial  scales  have 
been  discarded  in  favor  of  the  natural  one,  which  is 

fiven  hy  the  wave-lengths  of  light  of  different  colors, 
a  this  the  reference  namber  of  the  same  line  is 
Ji315.9,  which  repreaenta  the  wave-leiwUi  in  ten- 
millionthB  of  a  miflimHTe  of  that  particular  quality  of 
fight.  After  this  we  observe  three  lines  of  magnesium, 
4)Qly  3  out  of  7 ;  next  a  line  of  nickel,  one  only,  how- 
ever, out  of  34 ;  then  two  lines  of  sodium,  although 
we  might  naturally  expect  to  get  all  the  8  lines ;  then 
ivo  lines  of  barium  out  of  2& ;  and  so  on.  Almost  all 
the  other  lines  have  origins  which  are  absolutely  un- 
known :  that  is  to  say,  we  never  get  them  in  our 
terrestrial  laboratori^  and  never,  therefore,  are  able 
to  match  the  Inight  lines  in  the  chromosphere  of  the 
«un  with  an;^  chemical  substance.  In  1871  the  sun 
was  more  active,  and  this  activity  resulted  in  the  ad- 
dition of  new  lines,  all,  however,  absoluteljr  unknown 
to  uB,  exoept  one,  which  represents  a  Ime  in  the 
^teotrnm  of  titaoiam ;  but  in  thai  case  we  get  one 
line  out  of  201  in  exactly  the  same  way  as  we  get  two 
only  of  iron  out  of  460.  It  is  moat  important  to  note 
that  pracUoally  none  of  the  lines  shown  in  taUe  C  an 
among  thow  whioh  are  widened  in  spots. 
The  piominenoeB  are  of  two  kinds—thoee  which  are 
relatively  quiet  and  give  almost  exclusively 
the  lines  of  hydrogen  and  those  in  which 
the  motions  are  as  a  rule  very  violent  The 
spectrum  of  the  latter  class  generally  includes  a  large 
number  of  metallic  lines ;  henoe  they  are  generally 
oalled  metallic  prominences.  The  first  stage  of  metallio 
prominence  is  usually  the  appearance  of  three  lines  of 
the  following  wave-lengths— 4943,  5031,  5315.9.  As 
ike  prominence  inoreaaes  in  magnitude  and  violence 
oliwr  Uoes  are  addedvpntil  at  times  the  Bpectram 
wems  fnll  of  fines.  Tho  rate  of  uprush  of  these 
pnnnioences  sometimes  reaches  250  miles  per  second, 
or  nearly  a  million  miles  an  hour. — figures  which  con- 
"wy  an  idea  of  the  enormous  energies  involved.  The 
fines  seen  in  these  prominences,  although  many  are 
present  in  the  spectra  of  the  metallio  elements,  appear 
with  greatly  cnanged  intensities :  the  lines  seen 
brightest  in  the  prominences  are  frequently  dim  lines 
in  the  terrestrial  spectrum.  A^in  it  may  be  remarked 
that  these  are  not  the  lines  which  are  most  widened  in 
spots.  In  the  case  of  the  spectrum  of  any  one  sub- 
atanoe  the  number  of  lines  seen  usually  in  the  promi- 
oenoes  is  very  small. 

The  general  conclusions  which  have  been  derived 
from  a  discnsBion  of  the  prominenoe  obeervations 
made  by  Plroft.  Taoohim  and  IUoo5,  in  oonnection  with 
the  flan-spot  obsenrationa  already  mentioned,  are  as 
foSkm: 

(1)  The  chromospherie  and  prominenoe  spectram  of  tny 
«u  snb^ance,  except  iif  the  cue  of  hydrogen,  is  nnllke  the 
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ordinary  Bpectram  of  the  substanoe.  For  instance,  we  get 
two  lines  of  iron  oat  of  460. 

|2]  There  are  inversions  of  lines  in  the  same  elements  in 
the  prominences  as  there  are  inversions  in  the  spots :  in 
certain  prominences  we  sec  certain  lines  of  a  sabstance 
without  otheni ;  in  certain  other  prominences  we  see  the 
other  lines  without  the  first. 

(3|  Very  few  lines  are  atrougly  affected  at  once,  as  a  mle, 
and  a  very  small  proportion  altogether,— emaller  than  in 
the  case  of  spots. 

(4)  The  prominences  are  less  salyect  to  sodden  changes 
than  spots,  bo  iar  as  lines  of  the  same  element  are  con- 
cerned. 

(5)  There  is  a  change  in  the  lines  affected  according  to 
the  son's  spot  period. 

(6)  The  lines  of  a  substance  seen  in  the  prominences  are 
those  which  in  onr  laboratoriea  become  cnuiidetably 
brightened  when  we  change  the  arc  apectmm  for  the 
spark  M>ectram. 

(7)  None  of  the  iron  lines  ordinarily  visible  in  promi- 
nencea  are  seen  at  the  temperature  of  the  oxy-hydrogen 
flame.  Some  of  the  oxy-hydrogen  flame  lines  are  seen  in 
the  spots,  bat  none  have  ever  been  seen  in  the  prominenoes. 

(8)  A  relatively  large  number  of  the  linee  ordinarily  seen 
are  of  unknown  origin. 

(9)  Many  of  the  lines  seen  are  not  ordinarily  seen 
amongst  the  Frannhofer  linee.    Some  are  bright  linea, 

(10)  As  in  the  spots  the  H  and  K  lines  of  <^oiam  in  the 
ultra-violet  are  always  bright  in  the  spot  spectmm,  the 
other  lines  of  calcium  and  the  other  snbatances  being 
darkened  and  widened,  so  it  wonld  appear  that  the  lines  H 
and  K  of  calcium  are  alwi^s  bright  In  the  promineneea  In 
which  the  other  lines  are  generally  nnaflbcted. 

(11)  Many  of  the  lines  are  common  to  two  or  more  ele- 
ments with  the  dispeision  which  has  been  employed. 

The  spectrum  of  the  inner  corona  indioates  that  it 
is  chiefly  composed  of  hydrogen.  All  the  corona, 
hydrogen  lines  are  seen  in  it,  and  up  to  a 
certain  hoght  the  H  and  K  lines  of  oaldum,  proving 
the  presenoe  either  of  oaldam  or  of  something  that 
exists  in  calcium  which  we  cannot  get  at  in  onr  tem- 
perature. 

In  the  outer  corona  moet  of  the  hydrogen  lines  dis- 
appear ;  but  one,  the  green  line  F,  remains  for  a 
oonsiderable  height  side  by  side  with  the  1474  line, 
indicating,  aa  far  as  we  can  see  where  eveiything  is  so 
doubtful  that  the  constituents  of  the  enter  corona 
ooDsist  moet  probably  of  hydrogen  in  a  cool  form  and 
the  unknown  stuff  vnich  gives  the  1474  line.  We  also 
know  that  the  outer  corona  oontoiiiB  par^jks  whioh 
reflect  the  ordinary  sunlight  to  us,  beoMise  in  1871  Dr. 
Janssen,  and  in  1878  Professor  Barker  and  others  saw 
the  dark  Fraunhofer  lines  in  the  spet^mm  of  tibe 
corona.  We  must  imagine,  therefore,  that  some  part 
of  that  spectrum  depends  for  its  extstenoe  on  solid 
particles  which  not  only  ^ve  a  spectrum  like  that  of 
the  lime-light  but  have  the  faculty  of  reflecting  to  us 
the  light  of  the  underlying  photosphere.  It  iras  also 
put  beyond  all  question  in  the  edipse  of  1 882  in  Egypt 
that  this  corona  has  another  spectmm  of  its  own. 
There  are  bright  bands  in  the  spectrum,  showing  that 
with  these  additions  it  u  not  a  truly  oontinuous  spec- 
trum like  that  of  the  lime-light,  and  that  iUi  origin  is 
therefore  in  all  probability  very  complex. 

Aaodation  and  Distribution  of  Phmomma. 
Obsenrationa  of  prominences,  spots,  and  other 
phenomena  which  require  continuous  in-  connection 
vestigation  have  been  carefully  made  from  of  pbe- 
day  to  day  for  several  years,  and  one  con-  nomena. 
dusion  arrived  at  is  that  when  and  where  the  (dis- 
turbed) spots  are  at  the  maximum  the  facutss  and 
metallic  prominences  are  also  at  the  maximum. 
When  the  maximum  changes  from  north  to  south 
latitude  in  the  spots  it  also  changes  from  north  to 
south  in  the  metallic  prominences  and  the  faculse. 
These  observations,  therefore,  establish  not  only  an 
important  connection  between  spots,  metallio  promi- 
nences and  iaculee,  hut  also  the  fact  of  the  wonderful 
localization  of  these  phenomena  upon  the  sun.  The 
spots  are  never  seen  highor  in  latitude  than  40"  Dordi 
or  south,  and  they  are  invariably  seoi  in  smaUer 
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qoantity  at  the  equator.  Similarly,  the  facolse  and 
metallic  promineDceB  do  not  go  much  beyond  40°  north 
or  south,  and  their  minima  are  also  at  the  equator. 
But  this  does  not  hold  good  for  prominences  of  the 
quiet  sort  and  the  veiled  spots, — that  is,  spots  without 
umbrje  or  very  highly  developed  penumbrse.  They 
extend  from  one  pole  of  the  sun  to  the  other  ;  hence 
there  must  exist  a  great  difference  between  metallic 
and  quiet  prominences  and  between  distarbed  and 
veiled  spots. 

Although  the  more  iminrCant  of  these  solar  phe- 
nomena are  limited  to  oerttun  zones  of  the 
■^■9^^°  sun's  surface,  and  although  they  vary  very 
pfaentmieaa.  violently,  they  have  a  cn^ole  or  regular  suc- 
cession of  changes,  during  which  the  par- 
ticular zone  of  the  sun  on  which  they  appear  alters. 
When  there  is  the  smallest  number  of  spots  on  the 
sun — that  is  to  say,  when  there  is  a  sun-spot  minimum 
— the  spots  that  appear  are  seen  in  a  high  latitude, 
and  the  latitude  decreases  gradually  until  we  arrive  at 
the  next  minimum.  Thus  there  are  two  perfectly 
distinct  spotted  areas,  one  corresponding  to  the  end 
of  the  old  period,  the  other  to  the  beginning  of  the 
new  period.  At  the  maximum  period  of  sun  spots 
the  latitude  of  the  spot  zone  is  about  1 5°.  Activity  in 
the  solar  atmosphere,  therefore,  appean  to  begin  in  a 
high  latitude— say  about  30^  or  SS"— and  very  soon 
reaches  the  maximum  in  about  latitude  15**;  then  it 
gradually  dies  away  until  spotS;  metallic  prominences, 
and  faoolfld — all  of  rednoed  mtensity — cling  pretty 
near  to  the  solar  equator,  wid  at  the  same  time  we  get 
a  new  wave  of  activity,  beginning  again  in  a  high 
Utitude.  This  association  of  what  ma^  be  called 
localized  phenomena  is  quite  in  harmony  with  a  similar 
association  of  phenomena  which  are  more  or  less  gen- 
erally distributed  over  the  whole  sur&ce  of  the  sun. 

Pores,  which  are  in  reality  nothing  but  small  sun 

rts,  may  occur  in  any  part  of  the  sun,  and  are 
ays  accompanied  by  a  slight  waviness  in  the 
chromosphere.  Veiled  spots — spots  which  never 
attain  nill  development— are  also  nniversally  dis- 
tributed over  the  sun's  snrfkoe  and  ue  accompanied 
hf  small  i)rominenoe8  (see  below). 
The  main  periodiinty  on  the  sun  is  that  of  about 
eleven  years  which  elapees  between  two 
2^^rtu3e.  Buocesrive  maxima  or  minima.  When  the 
'  sun  is  quietest  there  are  very  few  of  the 
ordinary  tree-like  prominences  visible,  and  there  ia  an 
espeoial  dearth  of  them  near  the  poles  and  the  equa- 
tor. There  are  faculte,  but  they  do  not  present  their 
usual  bright  appearance,  and  are  confined  to  the  re- 
^ons  between  latitudes  20**  N.  and  20°  S.  On  exam- 
ining the  chemical  nature  of  the  materials  In  the 
chromosphere  at  such  a  period  by  means  of  a  spectro- 
soope,  we  see  only  the  four  lines  of  hydrogen  and  the 
line  Dt,  whose  chemical  signifi«uioe  we  do  not  know. 
Fraotiodty  speaking,  there  are  no  spots  viuble  and 
the*  disk  appears  to  be  perfectly  pure,  uoept  the 
darkening  towards  the  limb  produoed  by  absorption  in 
the  sun's  atmosphere.  As  there  are  no  spots,  or  only 
very  small  ones  m  hifj^h  latitudes,  it  follows  that  there 
are  no  metallic  prominences.  T^e  spectroscope  search- 
ing right  round  the  limb  of  the  sun_  ^hera  no  indi- 
cations of  violent  action — no  region  ^ving  many  lines 
— nothing  but  the  simple  spectrum  of  hydrogen. 
ObeervatioDS  and  photographs  of  the  corona  token  at 
solar  eclipses  occurring  at  minimum  spot  periods  in- 
dicate that  at  two  different  sun-spot  minima  the 
appearances  presented  by  the  corona  are  very  much 
alike.  A  drawing  made  during  the  eclipse  of  1867, 
'before  the  apjplieation  of  phot^raphy  to  solar  inves- 
tigations, ezhilnts  a  amilar  appearance  to  an  absolutely 
trustworthy  photo^ph  obtained  at  the  eclipse  of 
1878.  At  the  minimum  period  the  chief  feature  is  a 
Tery  great  extension  of  the  corona  in  the  direction  of 
Uie  solar  equator,  and  a  wonderfully  exquisite  out- 
onrving  right  and  left  at  both  poles.  It  is  probable 
that  the  equatorial  extenuon  pictured  in  the  above- 
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mentioned  photograph  is,  after  all,  only  a  put  of  a 
much  more  extended  phenomenon,  one  going  ta 
almost  incredible  distances  from  the  sun  itself.  At  tlie 
eclipse  of  1878  precaution  was  taken  to  shield  the  eye 
of  tne  observer  from  the  intense  light  of  the  iooer 
corona,  which  is  sometimes  so  bright  as  to  be  misUkeD 
for  the  sun's  limb,  by  erecting  a  screen  which  covered 
the  moon  and  a  space  12^  high  around  it.  The  ob- 
server, Professor  Newcomb,  saw  on  both  udes  of  the 
dark  moon  a  tremendous  extension  of  the  sun'a  equa- 
tor, far  greater  than  that  recorded  in  the  photogr^ha 
taken  at  the  same  time.  But  the  extended  portions 
may  have  been  so  delicately  illuminated  that  tb^ 
could  not  impress  their  image  on  the  photogrifibie 
plate  during  the  time  it  was  exposed,  or  that  the  bjghb 
Itself  is  poor  in  chemically  active  rays.  The  exteraioii, 
as  observed  by  the  shielded  eye,  amounted  to  six  or 
seven  times  the  diameter  of  the  dark  moon.  In  a 
more  favorable  situation  the  same  extension,  bat  to  a 
less  extent,  was  observed  without  the  aid  of  a  screen. 
At  a  sun-spot  minimum,  therefore,  there  exists  a  great 
equatorial  extension  of  the  corona  east  and  west.^ 

The  time  between  the  minimum  and  the  maximum 
sun-spot  periods  is  three  or  four  years,  and 
that  irom  maximum  to  minimum  seven  or 
eight  years,  so  that  the  sun  incresses  in 
activity  much  more  rapidly  than  it  >>fter- 
wards  decreases  in  passing  to  the  next  mini- 
mam.  Starting,  then,  about  half  way  between  mini- 
mum  and  maximum,  we  find  an  increased  aoUvity^  io 
every  direction.  The  quiet  prominenoes,  oonastinff 
of  hydrogen,  are  more  numerous,  and  the  faculse  aie 
brighter.  If  at  this  time  we  examine  the  spectnm 
of  the  chromosphere,  we  find  hydrogen  and  Dj  are  not 
the  only  constituents :  we  get  other  short  lines,  tie 
chief  being  the  three  lines  of  magnesium, 
The  spots  are  more  numerous  and  are  in  a  lower  lati- 
tude, navin^  moved  from  near  35°  to  about  25".  Me- 
tallic prominenoes  now  constantly  aooompany  tks 
spots ;  and  the  uTimber  of  bright  bnes  visilue  in  thfir 
spectra  gradually  increases  from  month  to  month. 
These  changes  are  aooompanied  by  changes  in  Ute 
oorona,  which  affbot  not  only  its  form  but  also  its 
spectrum.  At  the  minimum  spot  period  the  ommt 
gives  an  almost  continuous  spectrum,  differing  only  in 
the  presence  of  a  few  dark  lines,  and  oooasionuly  a  fev 
not  very  obvious  bright  lines,  whence  we  condndt 
that  at  the  minimum  the  corona  is  not  entirely  gaK- 
ous.  In  passing  from  the  minimum  to  the  maximam 
the  spectrum  is  no  longer  continuons :  bright  lines 
begin  to  appear,  emanating  from  the  incandesoMit 
gaseous  portions  of  the  corona,  and  at  the  same  time 
there  is  an  increase  in  brilliancy.  At  this  period  then 
is  no  longer  any  remarkable  equatorial  ezteraoa, 
although  here  and  there  streamers  of  strange  outGnes 
ooour.  A  drawing  of  the  eclipse  of  1858,  a  period  be- 
tween minimum  and  maximum,  shows  in  middle  lati- 
tudes, both  north  and  south,  four  remarkable  Inminona 
cones  standing  with  their  bases  on  the  chromosphere. 
The  amount  of  tight  and  structure  in  t^e  corona  has 
increased  to  such  an  extent  that  the  boratiiul  double 
curves  seen  at  the  poles  at  the  minimum  are  nov 
hidden  in  a  strong  radianoe. 

During  the  maximum  period  all  the  solar  forces  are 
doing  their  utmost,  and  we  see  in  promi-  ^.^^ 
nences  and  spots,  and  indeed  in  eveiy  ^"^SS 
outcome  of  action  that  we  can  refer  tOj 
indications  of  the  most  gigantic  energies  beinj;  at  won. 
The  ordinary  prominences,  instead  of  dinging  to  tw 
equator,  now  occur  most  irequeutly  at  the  ptii^ 
faculn  are  brighter  and  are  more  widely  distriboted, 
and  die  chromosphere  is  richer  in  tines.  The  spots  at 
this  period  occupy  broad  cones  wit^  mean  latitudes  of 
about  18^  N.  and  18**  S.  Then  an  no  spots  nearUie 
poles  and  none  near  the  equator ;  but  org*  q)0te  ii^ 
dlcating  a  state  of  violent  agitation,  somniided  vj 
gigantic  facnise,  follow  each  other  in  these  sonei- 
ESch  of  these  indioaton  of  ndar  Mtivi^  is  aeoo^a- 
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Died  by  a  prominenoe.    At  this  time  also  we  note  the 

Ctest  velocitiea  of  down-nuh  in  the  vapors  which 
I  the  spots  and  of  up-rush  in  those  which  form 
the  prominenoes.  These  changes  are  accompanied  by 
oorresponding  changes  in  the  corona ;  and,  fortunately, 
we  have  photographic  records  for  two  periods  of  maxi- 
mum—1871  anil  1882.  In  these  the  .streamers,  instead 
of  bung  limited  to  the  equator  or  to  mid-latitudes, 
exist  in  «il  latitudes,  so  that  they  practically  extend 
to  every  part  of  the  sun.  Their  directions,  which  may 
be  called  lines  of  force,  are  v&ry  vwed,  some  being 
straight  and  some  curved  ;  but  it  is  difficult  to  unravel 
the  appearances,  because  what  we  see  are  only  pro- 
jeotions  of  the  actual  things,  and  this  is  espeoiuly  the 
case  when  the  sun's  pole  is  tipped  towards  or  away 
from  the  earth  to  the  greatest  extent.  In  the  eclipse 
of  1882  Uie  corona  indicated  a  mere  eqnal  distribation 
of  action  than  that  of  1871,  but  the  general  result  was 
the  same. 

After  the  maximum  period  there  is  a  gradual  falling 
off  of  all  the  various  energies,  the  mean  latitudes  oi 
the  spots  decreasing  until  they  reach  8°  N.  and  8°  S. ; 
then  anotiier  series  of  spots  breaks  out  about  35**  N. 
and  35"  S.  lat,  and  the  ^rde  begins  anew. 

Otntral  Theory. 

It  has  been  very  generally  accepted  for  some  time 
_  _  that  sun-spots  are  depressions  in  the  photo- 
sphere,  produoed  \ey  downfalls  of  cool  ma- 
terial. The  follo^Dg  sketch  shows  how,  if 
we  accept  this  view  and  also  the  h^thesis  that  the 
chemical  elements  are  disBooiated  in  the  lower  parts 
of  the  solar  atmosphere,  many  of  the  more  important 
solar  phenomena  may  be  explained  and  correlated. 

We  know  that  small  meteorites  in  our  own  cold 
atmosphere  are  heated  to  incandesoenoe  by  friction, 
that  is,  by  the  conversion  of  their  kinetic  energy  into 
heat,  and  it  is  therefore  not  difficult  to  imagine  that 
enormous  masses,  falling  with  great  velocities  through 
the  sun's  highly  heated  atmosphere,  would  be  com- 
petent to  give  nse  to  such  disturbances  as  those  with 
which  we  are  familiar  on  the  sun's  surfaoa  This  cool 
material  is  produced  by  the  condensation,  in  the  upper 
ODol  r^ons  of  the  sun's  atmosphere,  of  the  not 
isoending  vapors  produced  at  the  lower  levels,  and 
this  is  probably  the  main  source  of  supply  of  spot- 
produang  material.  The  faculse  and  other  disturb- 
ances of  the  general  surface  do  not  precede  bub  follow 
^the  formation  of  a  spot,  so  that  a  spot  may  be  con- 
sidered as  the  initial  disturbance  of  the  photosphere 
in  the  region  where  it  is  observed.  Large  spots  almost 
invariably  appear  first  as  little  dots,  freauently  in 
groups,  and  then  suddenly  grow  large.  The  little 
dots,  according  to  the  view  of  spot  formatton  now 
under  discussion,  are  formed  by  small  masses  which 
precede  the  main  faU.  The  heat  produced  by  friction 
with  the  atmosphere  and  the  arrested  motion  causes 
Qprodies  of  heated  vapors,  which  eventually  cool  and 
oondenae,  and  af^rwards  fall  to  the  photosphere  and 
produoe  firesh  disturbances.  Down-rushes  of  cool 
material  must  take  place  all  over  the  sun's  surface, 
and,  although  the  most  violent  results  of  such  falls 
are  restricted  to  certain  regions,  minor  disturbances 
are  dbtributed  over  the  whole  surface.  These  gener- 
ally distributed  phenomena  are  well  known  to  be  merely 
different  degrees  of  the  same  kind  of  energies  that 
operate  in  producing  the  more  restricted  ones. 

We  will  now  review  the  several  phenomena  in  turn, 
beginning  with  the  most  widely  distributed. 

Besides  tbe  general  darkening  near  the  edge  of  the  sun's 
vHw.  t  Borfooe  is  seen  to  be  strangely  mottled 

near  the  poles,  near  the  e^oator,  and  in  fact 
nniTeraally.  Moreover,  small  black  specks, 
called  gratadatioM  or  poret,  are  everywhere 
Tiaihle,  and  spectroscopic  examination  shows  that  every  one 
«f  these  is  a  true  spot.  The  fine  mottliogs  freqaenUy  in- 
dicate tbe  existence  of  powerfal  currents  in  that  they  take 
deflnite  diteeUona,  acnnetimes  in  stndght  Unci^  sometimes 
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in  lines  suggesting  cyclonic  swirls.  In  addition  to  the 
poree  spots  of  a  smudgy  kind,  called  voted  apctt,  are 
sometimes  seen,  and  it  is  probable  that  in  such  cases  tbe 
force  of  the  down-rush  is  insufficient  to  depress  the  photo- 
sphere to  an  extent  competent  to  give  rise  to  the  ordinary 
dark  spots.  Some  spots  appear  as  large  pores,  that  is,  they 
consist  of  nothiug  but  nmbra;  others  appear  as  well- 
developed  veiled  spote,  consisting  almost  entirely  of  pe- 
nnmbra.  Tbe  obvious  large  spots  consisting  of  umbia  and 
pennmbra  follow  next  In  order  of  iotraaity,  and,  as  has 
been  previously  pointed  out,  their  appearance  is  confined  to 
definite  spot  sones.  Minute  observation,  therefore,  shows 
that  the  whole  of  the  sua's  surface  is  traversed  by  down- 
rushes  of  varying  intensities,  from  almost  infinitesimal 
dimensions  to  tbe  most  powerful  that  we  can  conceive. 
Some  of  the  ordinary  spots  do  not  appear  to  be  in  any 
violent  state  of  agitation :  tbe  penumbra  and  umbra  are 
well  defined,  and  the  ridge  of  &cb1«  round  such  a  spot  does 
not  indicate  any  disturbance  by  either  lateral  or  convection 
currents.  Other  spots,  however,  indicate  very  violent 
commotion,  the  pennmbra  and  nmbra  being  tremendously 
contorted  and  mixed  up.  In  this  kind  of  spot  the  dfs* 
turbance  often  afiects  enormous  areas  of  tbe  son's  surlhce; 
one  spot  in  1851  was  140.0i)0  miles  across,  and  the  commo- 
tions were  so  great  that  they  could  be  detected  by  eye  ob- 
servation with  the  telescope.  It  appears  as  if  the  materid 
carried  in  the  first  instance  below  tbe  level  of  the  photo* 
sphere  produces  a  distarbuice  in  tbe  interior  regions,  which 
exhibits  itself  at  tbe  surface  by  an  increase  in  t^e  quantity 
and  brilliancy  of  the  surrounding  facalee.  As  a  spot  dies 
away  it  is  replaced  by  facoln,  and  these  remain  long  after 
tbe  spot  baa  closed  up.  It  often  happens  that  new  spots 
break  ont  In  the  traces  occupied  by  previous  spots.  The 
spot-prodncing  material  in  its  descent  is  dissociated  either 
before  or  when  it  reaches  the  photosphere,  and  the  rapidity 
and  energy  of  the  dissociation  depend  upon  tiie  velocity 
with  which  it  travek.  Gravitation  is  of  course  Uie  main 
fhctor  opemting  in  the  production  of  a  down-rash.  The 
v^ocity  prodnced  by  gravitation  in  matter  fhlling  from 
great  heights  above  tbe  photosphere  must  be  very  great, 
and  in  consequence  the  kinetic  energy  of  the  moving  mass 
most  also  be  great.  Hie  motion  is  impeded  by  iVietion  with 
the  gases  in  the  son's  atmosphere,  and  some  or  perhaps  all 
the  kinetic  energy  becomes  beat.  The  heat  thus  developed 
must  [ntiduce  sadden  expansions,  and  the  Initial  down-rush 
is  snrrounded  by  up-roMes  along  the  lines  of  least  resist- 
ance. The  eS'ects  of  such  down -rushes  vary  in  degree 
according  to  the  qoantity  of  matter  falling  and  the  height 
Arom  which  it  falls. 

Equally  too  there  are  observed  different  degrees  of  tiie 
effects  of  np-msbee.  All  over  the  sun's  aurfhoe  Kstoto  of 
are  seen  domes  of  facaln,  either  separate  or  in  npnab. 
groups,  and  there  is  indication  that  they  ue 
hotter  than  the  rest  of  the  snrtace,  for  tbe  bright  lines  of 
hydrogen  are  seen  to  surmount  them.  It  is  probably  owing 
to  this  that  tbe  chromosphere  exhibits  a  billowy  ontllne 
when  under  conditions  of  little  disturl»nce.  The  next 
condition  of  increased  action  exhibits  itself  in  the  growing 
complexity  of  the  chemical  nature  and  of  the  form  of 
tbe  chromosphere.  Occasionally  the  whole  level  of  the 
chromosphere  over  a  large  region  seems  to  be  quietly  raised^ 
and  observation  proves  this  to  be  due  to  tbe  intrusion  of 
other  vapors.  There  is  either  a  gradual  evaporation  from 
the  photosphere  or  a  gradual  vaporization  or  expantfon  of 
slowly  foiling  material  over  large  regions,  raising  the  levM 
of  the  sea  of  hydrogen.  Tbe  chromosphere  then  appears 
to  contain  different  layers,  and  tbe  lower  we  descend 
towards  the  photdBphere  the  lees  we  know  about  the  sub- 
stances that  exist  there.  The  next  degree  of  disturbance 
is  seen  in  what  are  called  the  ^tiiei  prominence,  which  very 
frequently  occur  in  regions  wbere  the  beginning  of  a  dis- 
turbance has  been  previously  indicated  by  the  appearance 
of  domes  and  metallic  strata.  As  a  rule  the  quiet  promi- 
nences are  not  very  high— not  higher  than  40,000  miles — 
and  many  of  them  resemble  trees.  They  are  almost  entirely 
composed  of  hydrogen,  or  at  least  of  a  substance  which 
gives  some  of  the  lines  observed  in  the  spectrum  of  hydro- 
gen. Soch  a  prominenoe  grows  upwards  &om  tbe  photo- 
sphere, b^K  first  of  a  small  height,  then  getting  higher 
and  often  broader,  and  finally  a  kind  of  condensation  dood 
may  form  at  tbe  top.  The  upward  velocity  of  the  gases 
forming  these  prominences  is  seldom  very  great.  When  a 
prominence  disappears  it  do«|i  not  follow  that  the  Bubstaaces 
of  which  it  waa  composed  have  also  disaweared,  and  there 
is  evidence  to  show  uiat  the  apparent  dinn>eaianoe  is  due 
to  a  reduction  of  temperature.  The  most  intense  degree 
of  action  of  an  up-msh  is  exhibited  by  the  metallic  promi- 
nences, which  contain  other  substances  in  addition  to 
hydrogen.  They  are  seen  mounting  upwards  to  enormous 
heights  with  almost  Incredible  velocities,  and  their  ascent 
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It  Mcompanied  hj  violent  lateral  motions.  Such  promi- 
nencM  have  been  seen  with  an  upward  velocity  of  250 
milee  s  secood,  and  of  a  height  as  great  aa  400,000  miles. 
There  is  also  evidence  that  some  prominences  consist  of 
mixed  np-THshea  and  down-raahes,  and  it  may  turn  ont 
«ventnali7  ttiat  this  Is  the  case  in  all  the  metallic  piomi- 
nenees. 

Acoording  to  the  gnvitation-dusociation  theoiy  of 
the  fonnation  of  spot^,  we  ought  to  find 
rei«Vnaof  effects,  in  rarioiu  degrees,  pro- 

phenomena,  duced  hy  down-rushes  of  associated  matter 
are  rekted  to  the  effects,  in  like  degrees, 
produced  by  the  corresponding  up-rushes  of  dissociated 
materials.  Comparing,  then,  the  &ct8  already  stated, 
we  have : 


Eflbcta  of  Down-rush. 


Effects  of  I'p-rnsh. 


1.  Pores. 

2.  Veiled  spoti. 

t.  Qniet  spots. 
4.  Disturbed  spots. 


1.  Domi-s- 

2.  H«ulllc  strata  and  small 

prumlncnofls. 
8.  Qnlet  prtHninenoes. 
4.  Meulllc  prominences. 


It  is  a  fact  that  the  pores  and  domes  are  very  closely 
associated  over  all  parts  of  the  ann,  and  that  the  domee  are 
moot  prominent  in  places  previously  occupied  by  spots.  All 
large  spots  are  seen  to  be  accompanied  by  metallic  promi- 
nences, when  observed  at  the  eilge  of  the  sun.  There  iaalso 
a  strict  relationship  between  the  intensity  of  action  goinft 
on  in  a  spot  and  the  associated  prominence,  so  much  so  that 
a  very  violent  change  in  a  spot  on  the  disk  sometimes  causes 
the  bright  prominence  lines  to  become  visible  in  its  spec- 
bum.  The  ordinary  metallic  prominences,  as  already  stated, 
may  consist  of  both  ascending  and  descending  material ; 
this  wilt  be  best  nnderstood  by  likening  the  whole  pheno- 
menon to  a  splash. 

We  have  previously  seen  that  spots  and  metallic  promi- 
nences are  very  intimately  connected  as  regards 
Physics  of  their  occnrrence  in  sonee,  and  this  Intimacy  is 
asun-qxit  easy  to  explain  by  supposing  things  to  happen 
In  the  way  here  set  forth.  The  height  of  the 
solar  atmosphere  Is  greater  over  the  equator 
than  at  the  poles ;  particles  condensed  on  the  outside  at  the 

Slee  have  therefore  a  relatively  small  velocity  when  they 
\  into  the  photosphere,  and  are  able  to  produce  only  pores 
or  veiled  spots.  Over  tiie  equator  the  particles  attain  a 
higher  velocity  in  their  ta\\,  but  they  also  have  to  pass 
through  a  much  greater  thickness  of  atmosphere  and  nn- 
dergo  BO  mnch  dissociation  that  on  reaching  the  photosphere 
they  are  incompetent  to  prodaee  spots.  In  mtd-latitudes, 
therefore,  the  falls  of  condensed  particles  should  h«  most 
effective  in  producing  spots.  In  this  way  the  absence  of 
spots  at  the  poles  and  equator  is  explained, — one  of  the  best- 
known  iacts  of  solar  physics.  The  falls  of  the  condensed 
particles,  or  meteoric  matter.  Into  the  aun  increase  the  tem- 
perature of  the  atmosphere  over  the  spots  and  promtnencea 
which  they  i»rodnce,  so  that  other  &!ls  in  the  same  region 
are  not  elective  in  producing  spots  on  account  of  the  in- 
creased dissociation  whidi  tiiey  must  andergo  before  reach- 
ing the  photosphere.  If  the  material  condensed  in  those 
regions  is  to  produce  a  spot,  it  must  be  removed  to  some 
place  where  it  can  reach  the  photosphere  without  being  dis- 
sociated. Hence  from  the  first  appearance  of  apots  after  a 
■nn-apot  minimum  there  is  a  continual  change  of  latitude. 
From  minlmnm  to  minimum  there  is  a  regular  decrease 
In  the  latitude  of  spots ;  hence  it  Is  clear  that  there  must 
be  currents  f^m  the  poles  towards  the  equator  In  the  upper 
atmosphere  of  the  sun,  causing  the  removal  of  condensed 
materials  to  lower  Mid  relatively  cooler  latitudes.  Assuming 
the  ezfstenoB  of  snoh  currents,  we  ongfat  to  And  that  sue- 
oessive  spots  have  a  tendency  to  form  along  the  same  merid- 
ians, for  the  polar  currents  would  carry  the  condensed 
materials  to  lower  latitudee  in  a  nearly  meridional  direc- 
tion. Examination  of  sun-Bpot  records  for  187^79  shows 
that  there  is  a  marked  tendency  for  spots  to  follow  each 
other  in  meridians.  The  existence  of  such  comnts  Is  far- 
ther supported  by  the  outcurving  of  the  corona  at  the  solar 
poles  as  observed  in  seveml  eclipses.  If  these  currents  exist, 
there  must  also  be  compensating  currents  towards  the  poles 
In  the  lower  parts  of  the  sun's  atmoephere,  carrying  incan- 
descent vapors  along  with  them.  Small  prominences  often 
give  indication  of  motion  towards  the  poles  which  such  cur- 
rents would  produce,  and  examination  of  sun^pot  records 
also  shows  that  the  tendency  of  the  proper  motion  of  the 
spots  is  polewards.  Hence,  although  the  existence  of  these 
currents  haa  not  been  definitely  proved,  there  is  strong  evi- 
dence that  there  exists  some  clrealation  of  this  nature  In 
the  solar  atmosidiere. 


I  When  once  the  falls  have  commenced,  if  this  hypothtsii 
!  is  true,  they  should  rapidly  increase  in  intensity,  for,  u  it 
!  is  the  &lla  which  increase  the  temperatnte  of  the  lawn 
i  atmosphere  by  the  convenion  of  their  kinetic  energy  inU 
;  heat,  the  more  fklls  there  are  the  moiv  material  will  be  takes 
l.flrst  to  the  poles  and  then  towards  the  equator,  uid  then- 
;  fore  there  will  be  more  available  spot-forming  nuterisl. 
But  we  know  that  ihis  increase  in  intensity  does  oot  go  on 
,  forever,  and  there  most  therefore  be  some  regulating  Inbi- 
ence.  The  increase  of  tempetstnte  and  possiU^  of  ttn 
height  of  the  solar  atmoaphere,  due  to  the  indessed  ftlli, 
will  eventually  become  such  that  the  descending  msteiiali 
are  dissociated  before  they  reach  the  photosphere.  Hie  pro- 
duction of  spots  must  therefore  gradually  diminish  until 
they  finally  disappear  and  end  t^e  spot  cycle.  At  tht 
'  minimum  period,  therefore,  pores  and  veiled  spots,  dne  (a 
less  powerful  energies,  are  at  a  mazimnm. 

Records  of  eclipses,  occurring  when  the  sun  was  qnieto^ 
show  that  the  condensing  and  condensed  mate- 
rials brought  to  the  equator  by  the  poUur  car-  £cUp» 
rents  probably  extend  fiur  beyond  the  true  obsem- 
atmosphere  of  the  sun  and  are  there  collected,  Oool 
possibly  in  the  form  of  a  more  or  less  regular 
ring  the  section  of  which  widens  towards  the  snn,  tiM 
widest  part  being  within  the  boundary  of  the  sun's  ataw- 
sphere.  If  we  assume  such  a  ring  under  at>solutely  MaUa 
conditions,  then  will  be  no  &11  of  material,  and  therefon 
no  prcHuinences  or  spots.  But  suppose  a  disturbance  caoaed, 
as  before,  by  collisions,  which  most  likely  occur  where  the 
particles  brought  by  the  polar  currents  meet  the  surface  oT 
the  ring.  These  particles  then  &1I  from  where  theniig 
first  meets  the  atmosphere  on  to  the  photosphere,  sad  form 
the  first  spots.  Eclipse  records  show  that  this  action  taka 
place  about  30°  lat.  According  to  ^is  view,  there  are  vsn- 
ally  no  spots  above  30°  lat.,  beeanse  there  is  no  rin^,  ud 
because  the  atmosphere  is  too  low  to  give  the  height  of  &I1 
necessary  to  produce  spots.  There  are  no  spots  at  the  eqnatoi 
for  the  reason  that  the  oondensed  matter  has  to  psai  for 
perhaps  millions  nf  miles  through  strata  of  increasing  tem- 
perature, and  do  not  therefore  reach  the  photosphere  before 
being  dissociated.  Accordingly,  we  ought  to  find  that 
and  after  the  maximum  the  corona  is  brighter  and  moit 
truly  a  gaseous  body  on  account  of  the  increased  tempen- 
ture.  This  is  in  strict  accordance  with  eclipse  obeerv^ui 
extending  over  twenty  years.  According  to  this  vie* 
the  solar  economy,  the  sun  ought  to  give  ont  mtne  heat  at 
a  maxlmnm  than  at  a  minimum  period,  when  the  nuite 
of  &Us  is  greatest;  on  this  point  see  the  article  Hmwi- 
OLOOY  (vol.  xvi.  pp.  187-8  fj.). 

Tfie  Sun'a  Place  among  the  Start, 

The  relative  neamesH  of  the  son  makee  it  ooDvenioit 
as  a  type  of  those  stars  which  on  account  of  their  gnat 
distanoe  an  less  accessible  to  minute  observation.  If 
the  gnu  were  at  a  greater  distance,  its  BDecinim  wooU 
become  much  fainter  and  would  not  snow  so  modi 
detail,  but  its  general  character  would  not  be  altered : 
its  dark  lines  would  not  become  bright  onee.  In  the 
atmospheres  of  the  varions  members  of  the  solar  ars- 
tem,  incladiog  the  earth,  there  is  a  very  conndnam 
absorption  oi  blue  light.  We  know  also 
that  this  condition  applifs  to  the  sun.  The  a^^^^ 
light  we  receive  under  present  oonditiooB 
we  call  white ;  but,  if  its  own  atmoBphem  aod  oati 
were  removed  or  became  so  changed  as  to  m>  loader 
absorb  blue  light,  the  san  would  appear  bine.  If,  ob 
the  other  hand,  the  blue  absorption  were  enormonslj 
increased,  so  that  it  extended  into  the  green,  the  san 
would  appear  red,  because  eveir  other  Idnd  of  liglit 
would  be  absorbed.  If  two  kinds  of  abeorptiwi-cK 
in  the  red.  the  other  in  the  blue — were  going  on 
together,  as  they  sometimes  do  in  our  laboratories,  the 
sun  would  then  appear  green.  Although  these  ehanga 
are  not  of  actual  occurrence  in  the  son,  we  find  ewAot 
these  conditions  represented  among  tJie  stars.  In  the 
colored  stars,  which  may  be  red,  greoi,  or  Hue,  w 
are  simply  dealing  with  this  kind  of  absorption  phoKK 
mena.  This  difference  in  the  oonditjpQB  of  afaaorptioa 
in  the  Stan,  however,  is  It  no  means  the  moat  imper- 
tant  one :  the  diffierenoe  of  temperature  as  indkateifa^F 
the  spectrum  is  of  piimair  impoitaiioe.  Ab  in  oar 
laboratories  the  spectrum  of  a  sahatanoe  is  dtangedbr 
a  variaUon  of  temperature,  and  always  in  a  renbt 
way,  so  the  nature  of  a  stiur'a  speotrum  fumaMs  * 
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doe  to  its  probable  state  as  regards  heat  For  ex- 
ample, we  may  submit  carbon  vapor  to  a  low  tempera- 
ture, aod  we  shall  tliea  obtain  what  is  called  a  spectrum 
of  flutings ;  on  increasiDg  the  temperature,  the  flutings 
'  are  replaoea  wholly  or  partially  by  lines,  according  to 
the  amount  of  increase.  From  hundreds  of  observa- 
tions of  this  kind,  both  on  carbon  and  other  substances, 
it  may  be  safely  inferred  that  a  fluted  spectrum  indi- 
cates a  lower  temperature  than  a  line  spectrum.  There 
are  doubtless  substances  in  the  sun's  atmosphere  which, 
aldiough  represented  fa^  lines  in  its  specbuitt,  ma  be 
snhmitted  to  low  conditions  of  temperature  so  as  to 
ciTe  fluted  spec^  There  can  be  httle  doubt,  there- 
fore, that  a  oooling  of  the  sun  would  be  followed  by  a 
change  in  ita  spectjrum,  which  would  cease  to  be  one  of 
fines  and  become  one  of  flutings.  While  the  sun  was 
acquiring^  its  present  intensely  heated  state,  it  must  at 
BODM  penod  of  ita  history  have  been  in  a  condition  of 
tem^rature  in  which  its  spectrum  would  consist  of 
flutings,  and  similurly  it  must  give  a  fluted  spectrum 
at  some  future  period  when  it  has  further  cooled. 

The  ordicarr  FraQuhofer  spectrnm  gives  the  sum  total 

of  the  liue  absorptiooB  of  all  the  various  layers 
Son  ijid  '°  sun's  atmosphere,  but  by  examining  in- 
spectra.       dividual  layers  just  off  the  edg«  of  the  disk  we 

can  single  out  the  absorption  lin«B  produced  by 
the  lower  layer.  Thus  the  absorption  produced  by  tAe 
hottest  layer,  the  chromosphere — hottest  because  nearest 
the  photosphere— is  indicated  by  its  usually  simple  radia- 
tion tpectram  when  examined  in  this  way.  If  the  sun 
were  made  hotter,  therefore,  the  gases  which  give  the  sim- 
ple chromosphere  spectrum  would  have  a  larger  share  in 
tiie  absorption,  and  the  main  features  of  the  Fraunhofer 
Ktectrum  would  be  the  few  dark  linee  correepondiug  to 
ttiese  bright  onea.  This  being  so,  a  star  which  gives  prac- 
tiaUy  the  same  abaotption  spectrum  as  the  ehromosphere 
0f  the  inn  must  be  hotter  than  the  average  temperature  of 
the  sun^  atmosphere, — as  hot  as  the  hottest  part  of  it.  The 
brij^t  central  part  of  the  sun  is  not  very  much  lees  than 
the  wh^  volume,  but  it  is  so  much  hotter  that  it  gives  out 
thooHiida  of  times  more  light  tbui  the  atmosphere.  The 
eod  vapon  In  the  atmosphere  give  the  dark  Fraunhofer 
lines  by  their  absorption,  and  even  if  they  are  hot  enough 
to  give  bright  linee  when  seen  on  the  sun's  edge  they  can 
<atly  reduce  the  intensity  of  the  dark  lines.  Here  the  dif- 
fanmee  of  area  between  the  disk  representing  the  central 
mass  and  that  representing  the  sun's  atmosphere  is  ven 
BDoall,  and,  the  light  from  the  central  mass  being  so  much 
more  intense,  we  do  not  ordinarily  see  the  evidences  of  ra- 
diation, but,  in  place  of  it,  the  absorption  of  the  attnosphere. 
IJ^  hoiraTer,  we  suppose  the  central  mass  to  be  very  small 
eompaxed  mth  its  atmosphere,  the  total  radiation  of  the 
atmosphere  may  be  snfflciently  powerful  to  overcome  the 
intensity  of  the  light  from  the  smaller  central  part,  so  that 
the  spectrnm  <rf  such  a  star  would  contain  bright  linee  f^m 
the  exterior  mixed  up  with  the  dark  lines  from  the  inte- 
rior. The  spectrum  of  a  star,  therefore,  doee  not  always 
depend  upon  its  total  diameter,  but  upon  the  relative  diam- 
eters  of  the  central  mass  and  the  outer  atmosphere.  It  is  a 
qaeaticm  of  sectional  areas. 

Observationa  of  the  spectra  of  a  large  number  of  stars 

show  that,  although  there  is  a  great  difference 
I^^^^       between  individual  spectra,  they  still  admit  of 

arrangement  in  fkmily  groups.  While  some 
Stan  give  line  absorption  spectra,  others  give  fluted  spectra, 
and  others  again  give  bright  lukss.  They  may  he  oonve- 
nientiy  arranged  as  follows: 


T    /Stars  whose  spectra  consist  of  a  few 
thick  abeorpUon  Ilnea. 
riw  Ti  jStan  whose  spectra  conslstofalarge 
^"■"■"-l    number  of  fine  abeorptlon  lines. 

[Stars  with  fluted  spectra,  the  maxima 
m  -(  fluttngs  being  towards  the  red. 

TV  ]  Stars  with  fluted  spectra,  the  maxima 
Class  IV  j    t^jjg towards theblue. 

(Stars  whose  spectra  contain  bright 
Class  T--<  lines,— (a)  of  hydrogen,  (b)  of  un- 
(  known  anbstanoes. 


Sample. 

•  Lyne. 

Snn.Capella, 
etc. 

152  SchJ. 
aOrlonis. 


This  classification  probably  represents  the  stars  In  order  of 
temperature,  class  I.  being  tiie  hottest. 

Altliough  different  stars  may  contain  lines  of  Identical 
wave-lengths,  the  thickness  of  these  lines  Is  very  liable  to 
wuiation  in  passing  from  one  star  to  another.  The  thick- 
cat  lines  in  the  ao^ar  spectrum  are  H  and  K  in  the  ultra- 


violet, both  of  equal  thickness ;  on  passing  to  some  of  the 
stars,  however,  we  find  H  broad  with  K  thin,  and  in  others 
H  without  K,  This  is  similar  to  what  occurs  In  our  labor- 
atories when  we  study  the  spectrum  of  calcium,  the  sub> 
stance  which  gives  the  lines  H  and  K ;  at  the  temperature 
of  the  electric  arc  the  blue  line  of  calcium  ts  very  Intense, 
while  H  and  K  are  scarcely  visible ;  but  on  passing  to  a 
higher  temperature,  that  of  the  induction  spark,  H  and  K 
appear.  In  those  stars  which  give  H  without  K,  namely, 
those  in  class  I.,  it  is  probable  that  there  is  a  very  high 
temperature  competent  to  separate  H  and  K,  Just  as  H  and 
K  were  coiyointly  separated  from  the  blue  line.  A  further 
indication  of  high  temperature  in  the  stars  belonging  to 
class  I.  is  that  the  few  hues  which  do  occur  in  their  spectta 
are  almost  the  exact  counterparts  of  those  which  occor  in 
the  hottest  layer  of  the  sun,  hydrogen  lines  being  especially 
prominent.  The  passage  from  class  I.  to  class  II.  is  by  no 
means  sudden :  there  are  stars  with  every  gradation  of  broad 
and  fine  lines.  It  will  readily  be  nnderstood  that  the  stars 
of  class  II.  are  probably  not  so  hot  as  those  belonging  to 
class  I.,  and  the  change  in  the  spectrum  is  supposed  to  be 
due  to  new  combinations  of  the  original  substances,  ren- 
dered possible  by  a  reduction  of  temperature ;  that  is,  new 
lines  are  formed  at  the  expense  of  the  old  ones.  The  hy- 
drogen lines  are  very  prominent  in  class  II.  though  not  so 
intense  as  in  class  I.  The  stars  of  these  two  classes  may  be 
grouped  together  and  called  hydrogen  stars.  Stars  belong- 
ing to  class  III.  exhibit  unmistakable  evidence  of  carbon 
vapor.  Sodium  and  inm  are  also  often  present.  All  tho 
stars  in  this  class,  of  which  fifty-five  are  known,  agree  la 
having  a  reddish  tint.  They  are  usually  faint,  and  seldom 
exceed  the  fourth  magnitude.  There  is  evidence  of  the 
existenoe  of  carbon  vapor  in  the  sun's  atmosphere,  depend- 
ing upon  one  solitary  fluting,  uid  hence  stars  of  this  class 
probably  represent  what  the  sun  would  become  if  it  were 
cooled.  Clans  III.  therefore  represents  a  lower  temperature 
than  classes  II.  and  I.  Class  IV.,  containing  475  known 
members,  includes  the  stars  giving  fluted  spectra  with  the 
darkest  edges  of  the  flutings  towards  the  violet.  The  origin 
of  the  substances  of  which  they  are  mainly  composed  is  not 
at  present  known.  AU  the  principal  bands  are  absolutely 
unchanging  in  position,  although  there  is  condderable  varl- 
tion  in  the.  intensities.  The  bands  in  the  spectrum  appear 
to  result  from  the  rhythmical  vibrations  of  the  same  sub- 
stance, probably  a  complex  one.  Besides  this  unknown 
substance,  there  are  also  metallic  lines  in  many  of  the  stars, 
the  complete  spectrum  consisting  of  the  banded  spectrum 
superposed  upon  the  line  spectrum.  The  metallic  lines  are 
genetally  seen  in  the  spectra  of  sodium,  iron,  magnesium, 
or  calcium ;  the  hydrogen  lines  are  very  inconspicuous. 

These  considerations  suggest  the  question  of  stellar  evo- 
lution. Comets  and  nebulse  are  now  supposed 
to  consist  of  clouds  of  stones  or  small  meteoritee,  evoluUo^ 
and  the  difference  between  their  spectra  may  be 
dne  to  a  difference  of  temperature,  that  of  the  nebule  being 
highest.  Comets  ordinarily  give  the  spectrum  of  carbon,  an£ 
if  we  imagine  soch  cometuy  matter  to  enrround  a  cenbal 
bright  nucleus,  we  have  the  spectrnm  of  a  star  of  the  tbirA 
class.  On  the  nebular  hypothesis,  starting  with  ordinary 
cometary  materials,  the  small  masses  resulting  l^m  the 
first  condensations  gravitate  towards  each  other,  and  their 
energy  becomes  heat  by  the  retardation  of  their  motion  on 
coming  in  contact.  As  soon  as  the  condensed  mass  is  hot 
enough,  it  gives  a  fluted  spectrum,  like  stars  of  the  third 
class.  As  Uie  energy  of  condensation  Increases,  the  tem- 
perature Is  raised  and  the  spectrum  passes  from  that  of  a 
third-class  star  to  that  of  a  second-class  star,  and  then  to 
that  of  a  firstH^laSB  star.  On  the  subsequent  cooling  of  what 
is  then  a  star  the  successive  stages  will  be  again  passed 
through  in  inverse  order.  According  to  this  view,  we  ought 
to  find  fewer  hydrogen  state  than  carbon  stars,  because 
every  star  Is  a  carbon  star  at  two  periods  of  its  existence, 
but  a  hydrogen  star  only  once.  On  this  point,  however, 
nothbig  definite  can  be  stated,  as  the  stars  of  clsHsns  L  and 
II.  have,  in  consequence  of  their  greater  brightness,  received 
more  attention  than  carbon  stars. 

In  1866  a  star  of  the  tenth  magnitude  in  the  constellation 
Corwua  suddenly  flashed  up  Into  a  star  of  nearly 
the  first  magnitude;  its  spectrum  as  a  tenth  TsriaMa 
magnitude  star  differed  from  its  spectrum  as  a  stais. 
first  or  second, — the  latter  containing  bright 
Unes  of  hydrogcai.  In  about  a  month  it  again  became  a 
tenth  magtiituae  star  aod  appeared  as  if  nothing  had  hap- 
pened to  it.  There  can  be  little  doubt  that  here  there  was 
a  sudden  increase  of  temperature,  as  evidenced  by  the  spec- 
trum becoming  like  that  of  the  chromosphere  of  the  son. 
Ten  years  afterwards  a  new  star  appeared  in  Cygnns ;  it 
had  never  bera  seen  belbre,  but  appeared  suddenly  as  a  turd 
or  fourth  magnitude  star.  In  «>out  a  year  It  gradually 
dwindled  down  to  the  tenth  magnitude,  and  Its  apeetnuu 
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became  that  or  a  nebala.  This  mass  was  at  a  stellar  db- 
tauce,  bat  it  cam  not  be  considered  to  have  been  a  large  mass 
of  iacandeacent  material,  for  in  that  case  it  wonid  have 
takes  millioofl  of  years,  iostead  of  only  one,  to  cool  down 
to  the  tenth  magnltoda  A  poesible  explanation  of  most  of 
the  new  and  variable  stars  is  to  be  found  in  the  meteorite 
theory ;  the  innuraersble  components  of  one  group  of  me- 
teorites colliding  with  those  of  another  group  would  be 
competent  to  give  out  light  snffleient  to  make  the  whole 
appear  as  a  stu.  Each  meteorite  gives  only  a  little  light, 
bnt  the  total  most  be  very  considerable.  The  new  star  in 
Cygnas,  and  similarly  all  new  stars,  may  have  been  the  re- 
mit of  a  ooUision  of  two  groups  of  meteorites.  They  die 
out  qnickly  because  the  oomponentB  are  small  and  &r  apart. 
The  sudden  increase  in  the  brilllMicy  of  Uie  star  in  Corona 
would  be  produced  by  a  coUisionofameteorswann  with  the 
star  already  existing.  (j.  tt.  l.) 

SUN-BIRD,  a  name  more  or  lees  in  use  for  many 
years/  and  dow  generally  aooepted  aa  that  of  a  group 
of  over  100  ^}eoieB  of  small  birda,  but  whoi  or  by 
whom  it  was  first  applied  is  unoertain.  Most  of  them 
are  remarkable  for  their  gaudy  plumage,  and,  though 
those  known  to  the  older  naturafista  were  for  a  long 
while  referred  to  the  genus  Certh^  (T^-creeper, 
g.tJ. ),  or  some  oUier  group,  they  &«  now  fully  recog- 
nised as  forming  a  valid  Family  Nectarmuda,  from 
the  name  Nectarinia  invented  in  1811  by  Illiger. 
The^  inhabit  the  Ethiopian,  Indian,  and  Australian 
Regions,*  and,  with  some  notable  exceptions,  tfae 
species  mostly  have  but  a  limited  range.  They  are 
considered  to  nave  their  nearest  allies  in  the  Mdvpha- 
gidoB  i<^.  HoNKT-EATEs,  vol.  xii.  p.  142)  and  the 
members  of  the  ^nos  Zosterops ;  but  their  relations 
to  the  last  require  further  investieation.  Some  of 
them  are  called  "  Humming-birds  "  by  Anglo-Indians 
and  ooloniste,  but  with  that  group,  which,  as  before 
indicated  (HimHiNO-BiBD,  vol.  zu.  p.  371),'  belongs 
to  tlie  PCcaricB,  the  San-birds,  being  trae  Patseres,  have 
nothing  to  da  Though  part  of  the  plumage  in  many 
Sun-birds  gleams  with  metallic  lustre,  they  owe  much 
of  their  beauty  to  feathers  which  are  not  lustrous, 
though  yet  almost  as  vivid,*  and  the  most  wonderful 
combmataon  of  the  brightest  colors — scarlet,  purple, 
blue,  green,  and  yellow — is  often  seen  in  one  and  the 
same  bird.  One  ^up,  however,  is  dull  in  hue,  and  but 
for  the  preaeDoe  m  some  of  its  members  of  yellow  or 
flame-colored  precoatal  tufts,  which  are  very  character- 
istio  of  the  Family,  might  at  first  sight  be  thought  not 
to  belong  here.  Graoenil  in  form  and  active  in  motion. 
Sun-birds  flit  fnnn  flower  to  flower,  feeding  diiefly  on 
mall  insects  which  are  attracted  by  the  nectar ;  but 
thisisalw^s  done  while  perched,  and  never  on 'the 
wing  as  is  the  habit  of  Humming-birds.  The  eztenmble 
tongue,  though  practically  serving  the  same  end  in 
both  groups,  is  essentially  different  in  its  c^uaai-tubular 
Btructare^  and  there  is  also  considerable  difference  be- 
tween this  organ  in  the  Nectiiriniidce  and  the  MeU- 
pha^<jE.^  The  nests  of  the  Sun-birds,  domed  with 
a  penthouse  porch,  and  pensile  from  the  end  of  a  boueh 
or  leaf,  are  very  neatly  built.  The  egra  are  genenuly 
three  in  number,  of  a  dull  white  covered  with  ooofluent 
specks  of  greenish  gray. 

The  Jfectarinvda  form  the  subject  of  a  sumptuous 
Monoffraphhy Cvpt  Shelley  (4to,  London,  1876-1880), 

_VOsrtaln]]r  since  uas  StqAens.  On.  Sboftw,  xIt.  pt.  l,p. 
329).  Bwalnson  (JW.  md.  OHd^lmiie.  BMaTp-  USi  sayT th» 
are  "  so  called  by  the  natives  of  Asia  In  allnaion  tothdr  noendlo 
and  Bhlalng  plumage."  bnt  rives  no  bint  as  to  the  nation  or  lan- 
anage  whemn  the  name  onginated.  By  the  French  they  have 
Men  much  longer  known  aa  "Boulmaneu,"  from  the  Hadans- 
carnameofoneof  the^edes  given  In  1668  by  Ftacourt  as  Scw- 


■  One  speoiss  occurs  In  BalnchlstaiL  which  Is  perhaps  outside 
of  the  Indian  B^lon,  but  the  tut  of  Its  being  found  uiere  may 
be  a  reason  for  Ineludlng  that  ooontiy  within  the  Beaton,  Jnst  as 
the  presence  of  another  species  in  the  Jordan  vauey  Indoces 
acmraphers  to  ragard  ttie  Gh6r  as  an  outlier  of  the  Ethiopian 

■[Mr.  Newton  has  not  Indicated  In  vol.  xli.  p.  871  that  he  places 
the  Hnmmlng^tdrd  among  the  Piearlm,  bat  he  does  in  Obni- 

TBOLOOY,  vol.  XVili.  p.         Am.  ED.l 
*  q.  Oadow,  Vne.  Zoei.  BocUty,  1682,  iq>.  «)fMZl,  pis.  xxTlL 


•  or.  Oadow.  Aoa  ZM.  SMfa4r.  1888,  IV        pL  zvL 


I  in  the  colored  plates  of  which  full  justice  is  done  to 
I  the  varied  beauties  which  these  gloriously  arrayed 
little  beings  display,  while,  almost  every  avaiUble 
I  source  of  information  having  been  consulted  and  the 
results  embodied,  the  text  leaves  little  to  be  desired, 
and  of  course  supersedes  all  that  had  before  been  pub- 
lished about  them.  This  author  divides  the  Family 
into  three  subfamilies  :  Neodrepanina;^  consisting  of 
a  single  genus  and  species  peculiar  to  Madagascar  j 
Nectarinnnoe,  containing  9  genera,  one  of  which, 
jivrw,  has  more  tJian  half  we  number  of  species  in  dhe 
wnole  group :  and  Ara^notherinoe  (sometimes  known 
as  "Spider-hunters"),  with  2  genera  including  II 
species — all  large  in  size  and  plain  in  hue.  To 
he  also  adds  the  genus  Promeraps*  composed  of  2 
species  of  South-African  birds,  oi  very  different  ap- 
pearance, and  the  affinity  of  which  to  the  rest  can  as 
yet  hardly  be  taken  as  proved.  According  to  Mr. 
Layard,  the  habits  of  the  Cape  Promerops,  its  mode 
of  nidincation,  and  the  character  of  its  eggs  are  very 
unlike  those  of  the  ordinarj'  NectarinuMt.  In  the 
British  Museum  Cfftahgite  of  Birds  (vol.  ii.  pp. 
1-126,  and  291)  Dr.  Gadow  has  more  recently  treatrt 
of  this  Family,  reducing  the  number  of  both  geooa 
,  and  species,  though  atMing  a  new  genus  discovered 
since  the  puUication  of  Oapt  Sh^oy'a  work. 

  (a.  N.) 

SITN-BrrrERN,  otherwise  the  CAtraSxs,'  the 
^ry^ga  hduu  of  ornithology,  a  bird  that  has  l<Hig 
exercised  systematiste  and  one  whose  proper  plaoe  eu 
scarcely  yet  be  said  to  have  been  detennined  to  evay- 
body's  satisfaction. 

According  to  Pallas,  who  in  1781  gave  (N.  wrdl.  Brjftri^i, 
ii.  pp.  46-&4,  pi.  3)  a  good  description  and  fair  figure  of 
calling  it  the  "  Surinamische  Sonnenreygcr,"  Ardea  Miu, 
tiie  first  author  to  notice  this  form  was  Fcnnin,  whose 
account  of  it,  under  the  name  of  "  Sonnenvogel,"  was  pnb- 
lished  at  Amsterdam  in  17^  [Deacr.,  etc.,  de  Atrtaom,  ii.  p. 
192),  bnt  was  vague  and  meagre.  In  1772,  however,  it  was 
satisfactorily  figured  and  described  in  Bosier's  ObwrvotiMu 
aur  la  Phynque,  etc.  (v.  pt.  1,  p.  212.  pi.  1),  as  the  iWit  Pao^ 
de«  roteaux — by  which  name  it  was  known  in  Cayenne.'  A 
few  years  later  lyAnbenton  figured  it  in  his  well-knowa 
aeries  (Pt.  Enl.,  782),  and  then  in  1781  cune  BuSbn  {B. 
Oueaux,  viii.  pp.  169,  170,  pi.  ziv.),  who,  calling  it  "Le 
Caurftle  on  petit  Paon  des  roses,"  announced  It  as  hitherto 
undescribed,  and  placed  it  among  the  Hails.  In  the  sane 
year  appeai«d  the  above-cited  paper  by  I^as,  who,  not- 
withstanding his  remote  abode,  was  better  informed  aa  to  its 
history  than  his  great  contemporary,  whose  Ignorance,  real 
or  afibcted,  of  his  feliow-oonntryman's  priority  in  the  field 
is  inexplicable ;  and  it  must  luve  been  by  inadveitenos 
that,  writing  "  roses "  fbr  "  roseaux,"  Buffon  turned  the 
colonial  name  from  one  that  had  a  good  mflMiing  into  noa- 
sense.  In  1783  Boddaert,  equally  ignorant  of  what  Pallas 
had  done,  called  it  Seolopax  $olari8,*  and  In  referring  it  to 
that  genus  he  was  followed  by  lAtham  (%Noi>atf,  ili  p.  156), 
by  whom  it  was  introduced  to  English  reada8asthe"CBa- 
rale  Snipe."  Thus  within  a  dozen  years  this  bird  wis  re- 
ferred to  three  perfectly  distinct  genera,  and  in  those  ^uy* 
genera  meant  much  more  than  they  do  now.  Not  until 
1811  was  it  recognized  as  forming  a  genns  (rf  its  own.  This 
was  done  by  Illiger,  whose  appellation  Smrjffirga  has  besa 
generally  accepted. 

The  Snn-Bittem  is  about  as  big  as  a  nnall  Cariew,  bat 
with  much  shorter  legs  and  a  rather  slender,  dightly 
decnrved  bill,  blunt  at  tfae  tip.  The  wings  are  moderste, 
broad,  and  rounded,  the  tail  rather  loag  and  broad.  Ite 
head  is  black  with  a  white  etzipe  over  and  another  under 
eaoh  eye,  the  chin  and  throat  being  also  white.  The  Ml 
of  tiie  plum^ce  Is  not  to  be  described  In  a  limited  ipaoB 
otherwSw  than  generally,  being  variegated  witii  blsd:, 
brown,  chestnut,  bay,  butf,  gray,  «id  white~-eo  mottW, 
speckled}  and  belted  oither  In  wave-like  or  algng  tomt » 

•  Aooordlng  to  Brisson  {Onaaologte,  U.  p.  480),  this  nauewH 
the  Invention  of  RAanmur.  It  seems  to  have  bectMneAnriieiied. 

*  A  name,  savs  Bufibn,  Intended  to  mean  Rdit  d  mesa  nat  li.s 

tailed  Ran. 

■  This  flgore  and  description  were  repeated  In  the  later  lmc« 
thb  work  In  1777  (1.  pp.  6»-«a,  pi.  1). 

•Possibly  be  saw  in  the  trfrdls  variwated  plumage  a  mem- 
blanoe  to  the  Painted  Snipes,  MmdSn:  Bis  speeUe  osm 
shows  that  he  must  have  known  now  the  Dutch  In  samiB* 
caUedit. 
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somewhat  to  resemble  certata  tnotbs.  The  hay  color  forms 
two  coospiouooB  patches  on  each  wing,  and  also  aa  atite- 
penaltiinate  bar  oa  the  tail,  behind  which  iB  a  snhterminal 
Dand  of  black.  The  irides  are  rod;  the  bill  is  greenish 
olive ;  and  the  legs  are  pale  yellow.  As  in  the  case  of  most 
Soath-AmericaD  birds,  very  little  is  recorded  of  its  habits 
in  freedom,  except  that  it  frequents  the  muddy  and  wooded 
banka  of  rivers,  feeding  on  small  fishes  and  insects.  In 
captivity  it  soon  becomes  tame,  and  has  several  times  made 
its  nest  and  reared  its  young  (which,  when  hatched,  are 


Fio.  1.— Sun-Bittern  {Eitrypj/ga  heliat). 

■clothed  with  mottled  down  ;  JVoc.  Zool.  Sociiijt,  1866,  p.  76, 
pi.  iz.  Fig.  1)  in  the  Zoological  Qardens  (London),  where 
■examples  are  generally  to  be  seen  and  their  plaintive  piping 
heard.  It  ordinarily  walks  with  slow  and  precise  steps, 
keeping  its  body  in  a  horizuntal  poeition,  but  at  times, 
when  excited,  it  will  go  throagh  a  series  of  fantastic  per- 
formances, spreading  ita  broad  wings  and  tail  so  as  to  dis* 
flay  their  beautiful  markings.  This  species  inhabits  Guiana 


Fig.  2.— Kagu  (RMnoeheitu  jvbabu). 

■uad.  the  Interior  of  Braxil ;  but  Id  Colombia  and  Central 
America  occurs  a  larger  and  somewhat  differently  colored 
form  which  is  known  as  E.  im^or. 

For  a  long  while  it  seemed  as  if  Eurypyga  had  no  near 
■ally,  bat,  on  the  colonization  of  New  Qiledonia  by  the 
.EVench,  an  extremely  corious  bird  was  found  inhabiting 


most  parts  of  that  island,  to  which  it  is  peculiar.  This  the 
natives  called  the  Kagn,  and  it  is  the  Rhinueketus  jttbatua 
of  ornithology.  Its  original  describers,  MM.  Jules  Verreatix 
and  Des  Mura,  regarded  it  first  as  a  Heron  and  then  as  a 
Crane  {Rev,  et  Mag.  de  Zoologif,  1860,  pp.  439-441,  pi. 21 ;  1862, 
pp.  142-144) ;  but,  on  Mr.  George  Bennett  sending  two  live 
examples  to  the  Zoological  Gardens,  Mr.  Bartlett  quickly 
detected  iu  them  an  affinity  to  Etirypyga  ( Proc.  Zool.  l^ocieiy, 
1862,  pp.  218,  219,  pi.  xxx.),  and  in  due  time  anatomical  in- 
vestigation showed  him  to  be  right.  The  Kagn,  however, 
would  not  strike  theordinary  observer  as  having  much 
outward  resemblance  to  the  Sun-Bittern,  of  which  it 
has  neither  the  figure  nor  posture.  It  is  rather  a 
long-legged  bird,  about  as  large  as  an  ordinary  Fowl, 
walking  quickly  and  then  standing  almost  motion- 
less, with  briglit  red  bill  and  legs,  large  eyes,  a  full 
pendent  crest,  and  is  generally  of  a  light  slate-color, 
paler  beneath,  and  obscurely  barred  on  its  longer  wing- 
coverts  and  tail  with  a  darker  shade.  It  is  only  when 
it  spreads  its  'wings  that  these  are  seen  to  be  marked 
and  spotted  with  white,  niBt-color,  and  black,  some- 
what after  the  pattern  of  those  of  the  San-Bittern. 
Like  that  hird  too,  the  Kagn  will,  in  momeats  of 
excitement,  give  up  its  ordinary  ■placid  behavior  and 
ezecate  a  variety  of  violent  geeticolatioos,  some  of 
them  even  of  a  more  extraordinary  kind,  for  it  will 
dance  round,  holding  the  tip  of  its  tail  or  of  one  of  ibi 
wings  in  a  way  that  no  other  bird  is  known  to  do.  Its 
habits  in  its  own  country  were  described  at  somo 
length  in  1663  by  M.  Joaan  (if^.  8oe.  8e.  Nat.  Cher- 
bourg, iz.  pp.  97  and  235),  and  in  1670  by  M.  Marie 
{ActetSoc  LAnn.  Bordeaiix,  xxvii.  pp.  323-326),  the  last 
of  whom  predicts  the  speedy  extinction  of  this  inter- 
esting form,  a  fate  foreboded  also  by  the  statement  of 
Messre.  lAyard  {IhU,  1882,  pp.  634,  535)  that  it  has 
nearly  disappeared  from  the  neighborhood  of  the 
more  settled  and  inhabited  parts. 

The  internal  and  external  structure  of  both 
these  remarkable  forme  has  been  treated  in  much 
detail  by  Prof  Parker  in  the  Zoological  Proceed- 
ingt  (1864.  pp.  70-72)  and  Tramactions  (vij)p. 
501-521,  pis.  91,  92 ;  x.  pp.  307-310,  pi.  54,  Figs. 
7-9),  as  also  by  Dr.  Murie  in  the  latter  work 
(vii.  pp.  465-492,  pis.  56,  57),  and  the  result  of  their 
researches  shows  that  they,  though  separable  as 
distinct  Families,  EurypygidcB  and  Rhinochetidm 
belong  to  Prof.  Huxley^s  Geranomorplup,  of  which 
they  must  be  deemed  the  relics  of  very  ancient  and 
generalized  types.  Their  inter-relations  to  the  JRal- 
lidcB  (Rail.  vol.  ri.  pp.  229-30),  PkopkiuUe  (Trump- 
FTER,  (f.v.),  and  otoer  groups  there  is  not  space 
here  to  consider,  any  more  than  there  is  to  speculate 
on  the  bearings  of  their  geographical  position.  It  is 
only  to  be  remarked  that  the  eggs  of  both  Eurypyga 
and  Rhinocheha  have  a  very  strong  Kalline  ap^ar- 
ance — stronger  even  than  the  figures  published  (rVcrc. 
Zool.  Society,  1868,  pi.  zii.)  would  indicate. 

(a.  n.) 

8UNDA  ISLANDS,  the  collective  name  of  thi 
whole  series  of  islands  in  the  East  Indian  Archipelago 
which  extend  from  the  peninsula  of  Malacca  to  New 
Guinea.  They  are  divided  into  the  Great  Sunda 
Islands — ue.,  Sumatra,  Java,  Borneo,  Celebes,  Bancs, 
and  BillitOD,  with  their  adjacencies — and  the  Little 
Sunda  Islands,  of  which  the  more  important  are  Bali, 
Lombok,  Sumbawa,  Flores,  Sandalwood  Island,  Ada- 
nara,  Solor,  Savu,  Fantar,  eta 

Sunda  Strait  b  the  channel  separating  Sumatra 
ftom  Java,  and  uniting  the  Indian  Ocean  with  the 
Java  Sea.  It  is  15  miles  broad  between  the  southm(»t 

g>tnt  of  Sumatra  and  the  town  of  Anjer  in  Java, 
igbt  in  the  middle  ia  the  low-lying,  well-wooded 
island  of  Dwars  in  den  Weg,  otherwise  Middle  Island 
or  Sungian.  In  1883  Sunda  Strait  was  the  scene  of 
the  most  terrific  results  of  the  eruption  of  Krakal^a,  a 
volcano  on  the  west  side  of  the  strait.  The  greater 
part  of  the  island  of  Krakatoa  was  destroyed  and 
two  new  islands,  Steers  Island  and  Calmeyer  Island, 
were  thrown  up. 
SUNDAHBANS.  See  Ganges,  vol.  x.  p.  62. 
SUNDAY,  or  The  Lord's  Day  (_*  rov  ^xiov  ^fiipa, 
diet  Solis ;  ^  Kvptaxii  ^fitpa^  dia  domintca,  dies  domini- 
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eu^).  According  to  all  the  four  evangelista,  the  resur- 
rection of  our  Lord  took  place  on  the  first  day  of  the 
week  after  His  crucifixion  fila  [tuv]  aa^Mruv ;  Matt 
xxviii.  1,  Mark  xvi.  2,  Luke  zxiv.  1,  John  xx.  1: 
irpi>TTi  aap^&rov  ;  Mark  zvi.  9],  and  the  Fourth  Gospel 
describes  a  second  appearance  to  His  disciples  as  having 
ooourred  eight  days  afterwards  (John  xz.  26).  Apart 
&om  this  central  fact  of  the  Ghristiaii  faith,  the  Pen- 
tecostal outpouring  of  the  Spirit,  seven  weeks  later, 
described  in  Acta  li.,  cannot  have  failed  to  give  an 
additional  saoredness  to  the  day  in  the  eyes  of  the 
earliest  converte.^  Whether  the  primitive  church  in 
Jerusalem  had  any  special  mode  of  observing  it  iu  its 
duly  meetings  held  Id  the  temple  (Acta  iU  46)  ve  can- 
not tell;  but  as  there  is  no  doubt  that  in  these 
gatherings  the  recurrence  of  the  Sabbath  was  marked 
Dv  appropriate  Jewish  observances,  so  it  is  not  improb- 
ame  that  the  worship  on  the  first  day  of  the  week 
had  also  some  distinguishing  feature.  Afterwards,  at 
all  events,  when  Cfanstianity  had  been  carried  to  other 
plaoea  where  ftom'  the  nature  of  the  case  daily  meetr 
logs  for  worship  were  impossible,  the  first  day  of  the 
week  was  everywhere  set  apart  for  this  purpose.  Thus 
Acts  XX.  7  shows  that  the  disciples  in  Troas  met  weekly 
on  the  first  day  of  the  week  for  exhortation  and  the 
breaking  of  bread ;  1  Cor.  xvi.  2  implies  at  least  some 
observanoe  of  the  day  ;  and  the  solemn  commemo- 
rative character  it  had  very  early  acquired  is  strik- 
ingly indioated  by  an  incidental  expreeuon  of  the 
writer  of  the  Apocalypse  (i.  10),  who  tor  the  first  time 
^vea  it  that  name  ("the  Lord's  day")  by  which 
It  is  almost  invariably  referred  to  by  all  writers  of 
the  oentury  immediately  succeeding  apostolic  times.* 
Among  the  indications  of  the  nature  and  universality 
of  its  observanoe  during  this  period  may  be  mentioned 
the  precept  in  the  (recently  discovered)  Tenchmg  of 
the  Apostles  (c.  14):  "And  on  the  Lord's  day  ot"  the 
Lord  (itara  ifvptaKi)v  Kvpiov)  come  together  and  break 
bread  and  give  thanks  aft;er  confessing  your  trans- 
gressions, that  your  sacrifice  may  be  pure."  Ignatius 
{Ad  magn.,  o.  9)  speaks  of  those  whom  he  addresses 
as  *'  no  longer  S^bbatizing,  but  living  in  the  observance 
of  the  Iiora's  day  («ora  mpian^  Cwv«f),  on  which  also 
OUT  life  sprans  up  again."*  Eusebiua  \H.  £,  iv.  23) 
has  preservea  a  letter  of  IMonysins  of  Corinth  (175 
A.D.)  to  Soter,  bishop  of  Rome,  in  which  he  says : 
*'  To-day  we  have  passed  the  Lord's  holy  day,  in 
which  we  have  read  your  epistle"  ;  and  the  same 
historian  {H.E.,  iv.  26)  mentions  that  Melitoof  Sar- 
dis  (170  A.D.)  had  written  a  treatise  on  the  Lord's 
day.  Pliny's  letter  to  Trajan  in  which  he  speaks 
of  the  meetings  of  the  Christians  "on  a  stated  day  " 
need  only  be  alluded  to.  The  first  writer  who  men- 
tions the  name  of  Sunday  as  ap])licable  to  the  Lord's 
day  is  Justin  Martyr;  this  designation  of  the  first 
di^  of  tlie  week,  which  is  of  heathen  origin  (see 
Si^BATH,  vol.  zzL  p.  134),  had  come  into  general 
nae  in  the  Roman  wmd  shortly  before  Justin  wrote. 
Hie  passage  is  too  w^  known  to  need  quotation  {ApoL 
i. ,  67)  in  which  he  describes  how  '  *  on  the  day  called 
Sunday  '\  town  and  country  Christians  alike  gathered 
together  in  one  phu»  for  instruction  and  prayer  and 
charitable  ofilerings  and  the  distribution  of  bread  and 
wine ;  they  thus  meet  together  on  that  day,  he  says, 
because  it  is  the  first  day  in  which  God  made  the 

1  The  Teatonlc  and  Bcandinavi&n  nattotta  adopt  the  fbrmer 
Oeslgnatlon  (Sanday,  aomtag,  aOndag,  etc),  the  liitm  natloiu  the 
latter  (IKmoncAe,  Ztonienioo,  J^onijnop,  etc.). 

■  Prom  &n  expreaBlon  In  the  I^lstle  of  Barnabas  (c.  16),  it 
would  slmoBt  seem  as  If  the  ascension  also  was  believed 
■ome  to  have  taken  place  on  a  Sunday. 

■  In  the  Epistle  of  Barnabas  already  referred  to  (c.  16)  It  la 
called  "  the  efghth  day  " :  "  We  keep  the  algAth  day  with  Joyflil- 
nesB,  the  day  alno  in  wbloh  Jesus  rose  again  tnm  the  dead." 
Con^.  JasUn  Martyr,  Dial.  e.  Trypk.,  c.  1S8. 

*  The  longer  recension  runs :  *'  But  let  every  one  of  you  keep 
the  Sabbath  after  a  spiritual  manner.  .  .  .  And  after  the  oh- 
serrance  of  the  Sabbath  let  every  fHend  of  Christ  keep  the  Lord's 
day  as  a  festival,  the  resurrection  day,  the  queen  and  chief  of 
•11  the  days."  The  writer  finds  a  reference  to  the  Lord's  day  In 
the  tltlei  to  Pn.  vi.  and  xii.,  which  are  "  set  to  the  elfbth." 


worid,  and  because  Jesus  Christ  on  the  same  day  nee 
from  tbe  dead. 

As  long  as  the  Jewish  Christian  element  contisoed 
to  have  any  prominence  or  influenoe  in  the  chnn^  i 
tendency  more  or  less  strong  to  observe  Siiibatfa  as 
well  as  Sunday  would  of  course  persist  Eusebius  (K 
E.y  iii.  27)  mentions  that  the  Ebionites  continued  to 
keep  both  days,  and  there  is  abundant  evidence  irom 
Tertullian  onwards  that  so  far  as  public  worship  ud 
abstention  from  fastine  are  conoemed  the  practice  wis 
widely  spread  among  the  Gentile  churches.  Thas  we 
learn  from  Socrates  1^.  £,  tl  e.  8)  that  in  lus  time 
pubUe  worBhip  was  held  in  the  chuiciiee  of  Constanti- 
nople on  both  days;  the  ApottoUc  Oznonx  (can.  66 
[65])  sternly  prohibit  fasting  on  Sond^  or  SaAirtUy 
(except  Holy  Saturday) ;  and  the  iqjuni^<m  of  tlie 
Apostolic  Constiitttions  (v.  20 ;  cp.  ii.  59,  vii.  23}  is  to 
"bold  your  solemn  assemblies  and  rejoioe  eveiy  Sab- 
bath day  (excepting  one),  and  every  Lord's  diy.  '  In 
the  primitive  cnuroh  the  social  conditions  were  such  u 
hardly  to  admit  of  the  question  being  nused,  in  Gentile 
(urcles  at  any  rate,  as  to  the  manner  in  which  eitba 
the  Lord's  day  or  the  Sabbath  ought  further  to  be  kept 
after  the  duty  of  congregational  worship  (usually  eanj 
in  the  morning  or  late  in  the  evening)  had  been  dis- 
charged \  but  the  whole  matter  was  plaoed  on  an  entirely 
new  footing  when  the  civil  power,  by  the  constitution  of 
Constantine  mentioned  bdow,  began  to  legislate  ss  to 
the  Sunday  rest  The  fourth  commandment,  holcUng 
as  it  does  a  oonspionoos  place  in  the  decalogue,  the 
precepts  of  which  oonld  not  for  the  most  part  be  re- 
garded  as  of  merely  tmnutory  obligation,  had  never 
of  course  escaped  the  attention  of  tlie  fathers  of  tke 
church ;  but,  remembering  the  liberty  raven  in  the 
Pauline  writings  "in  respect  of  a  fea^t  day  or  a  new 
moon  or  a  Sabbath"  (Col.  ii.  16;  cf.  Kom.  xiv.  5, 
Gal.  iv.  10,  11),  they  usually  explained  the  "Sabb&tli 
day"  of  the  commandment  as  meaning  the  newoa 
that  had  been  introduced  by  the  advent  of  Christ,  and 
interpreted  the  rest  enjoined  as  meaning  cessation  frnm 
sin.^  But,  when  a  series  of  imperial  decrees  had  en- 
joined with  increasing  stringency  an  abstinenoe  froot 
labor  on  Sunday,  it  was  inevitaMo  that  the  Chrisdin 
oonadenoe  should  be  roused  on  the  subject  of  the  Sab- 
bath rest  dso,  and  in  many  minds  tiie  tendency  wonU 
be  such  as  finds  expression  in  the  Apostolic  Ooiutitu- 
tiont  (viii.  33) :  "Let  the  slaves  work  five  days ;  but 
on  the  Sabbath  day  aiid  the  Lord's  day  let  them  have 
leisure  to  go  to  church  for  instruction  in  piety. ' '  Thoe 
is  evidence  of  the  same  tendency  in  the  opposite  canon 
(29)  of  the  council  of  I^ioea  (363),  which  foit»ds 
Christians  from  Juduzing  and  resting  on  the  S^batii 
day,  and  actually  enjoins  them  to  work  on  thi^  day, 
preferring  the  Lord  s  day  and  so  far  as  pcrasible  resting 
as  Christians.  About  this  time  accordingly  we  find 
traces  of  a  dispOMtion  in  Christian  thinkers  totiyto 
distinjpiish  between  a  temporary  and  a  permanent  ele- 
ment in  the  Sabbatli  day  precept;  thus  Chrysoaton 
(10th  homily  on  Genesis)  disoerus  the  ftindamental 
prindple  of  uiat  precept  to  be  Uiat  we  should  dedicate 
one  whole  daj^  in  the  diele  of  the  week  and  set  it 
apart  for  exercise  in  spiritual  things,  llie  view  that 
the  Christian  Lord's  day  or  Sunday  is  but  the  Christiu 
Sabbath  deliberately  transfored  Irom  the  seveaUi  to 
the  first  da;^  of  the  week  does  not  indeed  find  cate^ 
ical  expression  till  a  much  later  period,  Aleoin  bong 
apparently  the  first  to  allege  of  the  Jewish  SahUth 
that  "  ejus  observationem  mos  Christianas  ad  diem 
dominicam  competentius  transtulit"  (compare  ^^^^ 
LOOUE,  vol.  vii.  p.  17).  But  the  sulgoined  sketch  ww 
incidentally  show  how  soon  and  to  how  large  an  extent 


■  See  Ignat..  Ad  Mom.,  tU  tapm,  and  Bp.  of  BainabM  (e.  1^: 
' '  Yoar  present  Sabbaths  are  not  acceptable  nnto  me,  but  that  u 
which  I  have  made  when,  giving  teat  to  all  tblmn.  i  uaU 


make  a  beginning  of  the  elgliu  day."  So  pmeUeally  -- 
(fieq).  ad  Jvd.,  c.  4)  and  Clement  of  Alazandifa.  AeooroUg J* 
Augustine  also  (De  At.  et  UL.  14),  tti«  otaamiue  <tf  the  MM* 
la  to  be  taken  In  a  qnrltual  lenaa. 
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this  idea  bas  influeneed  the  course  of  divil  l^isliUion 
on  tJie  sulyect. 

Xiow  rdatitig  to  BttHdag. 
The  earliest  rec<«nition  of  the  observance  of  Banday  as 
a  legal  daty  is  a  constitation  of  CoostantiDe  in  321  A.D., 
enai^ag  that  all  conrte  of  jnitice,  inhabitante  of  towns,  aod 
vorkshopB  were  to  be  at  rest  on  Sanday  (veneraMfi  die  SotU), 
-with  an  exception  in  &Tor  of  then  engaged  in  agrieultaral 
labor.   This  was  the  first  of  a  long  series  of  imperial  con- 
stitutions, most  of  which  are  incorporated  id  the  Code  of 
Justinisn,  bk.  iii.  tit.  IS  (Dt  Artia).   The  constitations 
comprised  In  this  title  of  the  code  begin  with  that  of  Oon- 
stan^e,  and  flutherproTide  that  emancipation  and  mann- 
mission  were  the  onl^  legal  proceedings  pennissihle  on  the 
Lord's  day  (die  domiuMo),  though  contracts  and  oompromiaes 
mighfcbe  made  between  the  parties  where  no  intervention 
of  the  ooort  was  necessary.  Pleasare  was  forUdden  ■■  well 
as  bosiiMss.  No  spectacle  was  to  be  exhibited  in  a  theatre 
or  drens.    If  the  emperor's  birthday  fell  on  a  Sunday,  its 
oelebntioD  was  to  be  postponed.  The  seven  days  l>efore  and 
after  Easter  were  to  Imi  kept  as  Sundays.   In  Cod.  i.  4,  d, 
"  appeals  the  hnmane  regnlation  that  prisoners  were  to  lie 
broaght  up  for  examination  and  interrogation  on  Sonday. 
Ob  Oie  other  hand,  Cod.  iii.  12, 10,  distinctly  directs  the 
tortare  of  robbers  and  pirates,  even  on  Easter  Sunday,  the 
divine  pardon  (says  the  law)  being  hoped  for  where  the 
safe^  or  society  was  thus  assured.   After  the  time  of  Jus- 
tiniaa  the  observance  of  Sunday  appears  to  have  become 
stricter.   In  the  West  Charlemagne  forbade  labor  of  any 
Und.  A  eentury  later  in  the  Eastern  empire  No.  liv.  of  the 
Leonine  constitutions  abolished  tbe  exemption  of  agri- 
cultural labor  contained  in  the  constitution  of  Constsntine. 
It  is  worthy  of  notice  that  this  exemption  was  specially 
preserved  In  England  by  a  constitution  of  Archbishop  Heo- 
I^iam.   The  canon  law  followed  tbe  lines  of  Soman  law. 
l^e  decrees  of  ecclesiastical  councils  on  the  subject  have 
been  very  nnmerons.    Much  of  the  law  is  contained  in  the 
Decretals  of  Gregory,  hk.  ii.  tit.  9  (De  Feriia),  c.  1  of  which 
(translated)  runs  thus:  "We  decree  that  all  Sundays  bo 
observed  from  vespers  to  vespers  (a  vapera  ad  vupertm),  and 
that  all  unlawfiil  work  be  abstained  from,  so  that  in  them 
trading  or  legal  proceedings  be  not  carried  on,  or  any  one 
condemned  to  death  or  punishment,  or  any  oaths  be  admin- 
iatered,  ezcejit  for  peaoe  or  oilier  neoesMtry  reason."  Works 
of  neoeasity  (especially  in  the  case  of  perishable  materials 
orwhere  time  was  important,  as  in  flshfug)  were  allowed,  on 
condition  that  a  due  proportion  of  the  gain  made  by  work 
■0  done  was  given  to  the  church  and  the  poor.  Tbe  consent 
of  partleB  was  insaffleient  to  give  jurisdiction  to  a  court  of 
law  to  proceed  on  Sunday,  though  it  was  snfflciant  In  tlie 
case  of  a  day  sanotifled  by  the  eccledastlcal  uthorilr  for 
a  temporary  pnrpose, a  thanksgiving  Ibr  vintage  or 
harvest. 

In  England  legislation  on  the  soUeet  began  early  and 
eontinaes  down  to  the  most  modem  tiunes.  Am  early  as  the 
7th  century  the  laws  of  Ina,  king  of  the  West  Saxons,  pro- 
vided that,  if  a  "  theowman "  worked  on  Sonday  by  his 
lord's  command,  he  was  to  be  free  and  the  lord  to  be  fined 
80b.  [t7.99] ;  if  a  f^veman  worked  without  his  Ind's  wnai- 
mand,  the  penalty  was  f<nfeitnre  of  freedom  or  a  &ie  of  60s. 

214-58],  and  twice  as  muoh  in  the  case  of  a  priest.  The 
WB  of  ^helstan  forbade  marketing,  of  jEthelred  folk- 
moota  and  hunting,  on  the  Sunday.  In  almost  all  tbe  pre- 
Ckmqnest  compilations  there  are  admonitions  to  keep  the 
d»T  holy.  The  first  allusion  to  Snnday  in  statute  law 
moper  Is  the  Act  of  28  Edw.  III.  c.  14  (now  repealed),  for- 
uddlns  the  sale  of  wool  at  the  staple  on  Sunday.  Tbe 
mass  of  I^islatioD  from  that  date  downwards  may  be  di- 
vided, if  not  with  strict  accnracy,  at  least  for  purposes  of 
convenience,  into  five  classes, — ecclesiastical,  constitutional, 
jndicial,  social,  and  commercial.  Tho  following  sketch  of 
the  legislation  can  scarcely  presame  to  be  exhaustive,  but 
it  will  probably  be  found  not  to  omit  any  statute  of  impor- 
tance. It  should  be  noticed  that  the  terms  "  Sunday  "  and 
"  Lord's  day  "  are  used  in  statutes.  The  term  "  Sabbath  " 
fMscnra  only  in  ordinances  of  the  Long  Parliament.  "  Sab- 
hath-breaking  "  is  sometimes  used  as  a  popular  expression 
for  a  violation  of  the  Acts  for  Sanday  obenrvance,  but  it  is 
objected  to  by  Blackstone  ss  being  legally  incorrect.  Gtood 
Fridny  sad  Christmas  Day  are  as  a  rule  in  the  same  legal 
position  as  Sunday.  In  English  law  Sunday  is  reckoned 
from  midnight  to  midnight,  not  as  in  canon  law  a  Mptfra 
md  easponm.  Tbe  Acts  mentioned  below  are  still  law  unless 
icipcnl  rrf  any  of  them  is  specially  mentioned. 

Seelsgtastieal. — Before  tho  Beformation  there  appears  to 
be  little  or  no  statutory  reoogallAau  of  Sunday,  except  as  a 
day  on  which  trade  was  Interdicted  or  national  sports  di- 
neted  to  be  held.  Thus  tho  repealed  Acts  12  Bic.  II.  e.  6 
amd  11  Hen.  IV.  c.  4  enjoined  the  practice  of  archery  on 
Vol.  XXII.— 1140 


Snnday.  The  church  itself  by  provincial  constitutions  and 
other  means  declared  the  sanctity  of  tbe  day,  and  vraa 
strong  mongh  to  virit  with  its  own  censures  those  who 
fiiiled  to  observe  Sunday.  With  the  Beformation,  however, 
it  became  necessary  to  enforce  the  observance  of  Sunday- 
by  the  state  in  face  of  the  question  mooted  at  the  time  as 
to  the  divine  or  merely  human  institution  of  the  day  as  a 
holy  diqr.  Snnday  obeervanoe  was  directed  by  iqjuuctions 
of  both  Edward  vl.  utd  Elisabeth,  as  well  as  by  Acts  of 
Parliament  in  their  reigns.  S  and  6  Edw.  VI.  c.  1  (the. 
second  Act  of  Unlfbrmi^)  enacted  that  all  inhabitants  of 
the  realm  were  to  endeavor  themselves  to  resort  to  th^ 
parish  chondi  or  chapel  aocustmned,  or  upon  reasonable  let 
thereof  to  some  nsusl  place  where  common  prayer  is  used 
every  Snnday,  upon  pain  of  pnnifihnient  by  the  censures  of 
the  church.  This  is  still  law  except  as  to  Dissenters  (see 
9  and  10  Vict,  c  60).  The  some  principle  was  re-euaeted  in 
the  Act  of  Uniformity  of  Elizabeth  (1  Elis.  c.  2),  with  tha 
addition  of  a  temporal  panishment,  vis.,  a  fine  of  twelve 
pence  for  each  offence.  This  section  of  the  Act  is,  however, 
no  longer  law,  and  it  appears  that  the  only  penalty  now  in- 
curred by  non-attendance  at  church  is  the  shadowy  one  of 
ecclesiastical  censure.  5  and  6  Edw.  VI.  c.  3  directed  tho 
keeping  of  all  Sundays  as  holy  days,  with  an  exception  in 
favor  of  husbandmen,  laborers,  fishermen,  and  other  persona 
in  harvest  or  other  time  of  necessity.  At  Uie  end  of  tho 
reign  of  Elizabeth  canon  13  of  the  canons  of  1603  (which 
are  certainly  binding  upon  the  clergy,  and  probably  upon 
the  laity  as  &r  as  they  are  not  contrary  to  the  law,  statutes,, 
and  customs  of  the  realm,  or  the  royal  ^mrogatlve)  provided 
that  "  all  manner  of  persons  within  the  CJhurch  of  England 
shall  celebrate  and  keep  tbe  Lord's  day,  commonly  called 
Sunday,  according  to  Qoi'a  holy  will  and  pleasure  and  the. 
orders  of  the  Chnrch  of  England  prescribed  in  that  behalf, 
that  is,  in  hearing  t^e  word  of  God  read  and  taught,  In  pri- 
vate and  public  prayers,  in  acknowledging  their  offences  to 
God  and  amendment  of  the  same,  in  reconciling  themselves 
charitably  to  their  neighbors  where  displeasure  hath  been, 
in  oftentimes  receiving  the  communion  of  the  body  ana 
blood  of  Christ,  in  visiting  the  poor  and  sick,  using  all 
godly  and  sober  conversation."  The  Long  Parliament,  as. 
might  be  expected,  occupied  itself  with  the  Sunday  ques- 
tion. An  ordinance  of  1644,  c.  51,  directed  the  Lord's  day 
to  be  celebrated  as  holy,  as  being  the  Christian  Sabbath. 
Ordinances  of  1660,  e.  0,  and  1656,  c  16,  oont^ed  vuiona 
minute  descuiptions  of  crimes  against  the  sanotl^  of  the 
Lord's  day,  including  travelling  and  "  vainly  and  proftnely 
walking."  Tbe  Act  of  Uniformity  of  Charles  II.  (13  and 
14  Cm.  II.  c.  4)  enforced  the  reading  on  every  Lord's  day  of 
the  morning  and  evening  prayer  according  to  the  form  In 
the  book  of  Oranmon  Prayer,— a  duty  which  had  been  pre- 
viously emoined  by  canon  14.  By  the  first  of  the  C%nreh 
Building  Acts  (56  Geo.  III.  c.  46,  s.  65)  the  bishop  may  di- 
rect a  third  service,  morning  or  evening,  where  neceoary, 
in  any  chnrch  built  under  the  Aet.  By  1  and  2  Viet  c  106, 
R.  60,  he  may  order  the  performanoe  of  two  fhll  services, 
each  if  he  so  direct  to  inclode  a  sermon.  The  Burial  I^wa 
Amendment  Act,  1880,  forbids  any  burial  under  the  Aot 
taking  place  on  Snnday. 

ClMMtilHfMiiuit.— Parliament  has  ooeaslonally  sat  on  Sander 
in  cases  of  great  emergency,  as  on  the  demise  of  the  crown. 
In  one  or  two  cases  in  recent  years  divisions  in  tbe  House 
of  Commons  have  taken  place  early  on  Sanday  morning. 
The  Ballot  Act,  1872,  enacts  that  'in  reckoning  time  for  elec- 
tion proceedings  Sundays  are  to  be  excluded.  A  similar 
provision  is  contained  in  the  Municipal  Corporations  Act» 
1882,  as  to  proceedings  under  that  Act. 

JvdiaaL — As  a  general  rule  Sunday  for  the  purpose  of 
judicial  proceedings  is  a  din  no».  Legal  process  cannot  be 
served  or  executed  on  Sonday,  except  in  cases  of  treason, 
felony,  or  breach  of  the  peace  (29  Car.  II.  c.  7,  a.  6).  Pro- 
ceedings which  do  not  need  the  intervention  of  the  court 
are  gooA,  e.g.,  service  of  a  citation  or  notice  to  quit  or  claim 
to  vote.  By  11  and  12  Vict.  c.  42,  s.  4,  a  justice  may  issne  a- 
warrant  of  wpprehenaion  or  a  search  warrant  on  Sanday. 
The  Rules  of  the  Supreme  Court,  1883,  provide  that  the  of- 
fices of  the  Supreme  Court  shall  be  closed  on  Sundays,  that^ 
Sunday  is  not  to  be  reckoned  in  the  computation  of  any 
limited  time  less  than  six  days  allowed  for  doing  any  act  or 
taking  any  proceeding,  and  Uiat,  where  the  time  for  doing 
any  act  or  taking  any  proceeding  expiree  on  Sunday,  such 
act  or  proceeding  is  good  if  done  or  taken  on  the  next  d^. 
By  the  Oonnty  Court  Bales,  1686,  the  only  county  court 
process  which  can  be  executed  on  Sunday  is  a  warrant  of 
arrest  in  an  Admiralty  action. 

SoaaL — Under  this  head  may  be  grouped  the  enactmenta 
having  tat  thuAr  (ddect  tbe  regnlation  of  Snnday  travelllng- 
and  amnsnnents.  The  earllnt  example  of  non-ecclesiasti- 
eal  interferenoe  with  recreation  appears  to  be  the  Boat  of 
jE^orti  Isned  by  James  1.  in  U18.  Boyal  anthnri^ ' 
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given  to  all  bot  recasante  to  ezercbe  tbetuBelTM  after  eve- 
Ding  wrvieo  in  daDcing,  arcbeiy,  leaping,  vaulting,  Hay- 
games,  Whltran-ales,  morriB-dances,  and  setting  up  of  May- 
poles; but  bear  and  ball  baiting,  interlndes,  and  bowliaft 
by  the  meaner  sort  were  prohibited.  In  16^  the  first  Act 
of  the  reign  of  Charles  I.  (1  Oar.  I.  c.  1),  follovring  the  lines 
of  the  Book  of  SporU,  inhibited  meetings,  assemblies,  or 
concoDrse  of  people  oat  of  their  own  parishes  on  the  Lord's 
day  for  any  sports  and  pastimes  whatsoever,  and  any  bear- 
baiting,  bnll-baiting,  interludes,  common  plays,  or  other 
nnlawful  exercises  and  pastimes  nsed  by  any  person  or  per- 
sons within  their  own  parishes,  under  a  penalty  of  3s.  4d. 
for  every  offence.  The  Act,  it  will  be  noticed,  impliedly 
allows  sports  other  than  the  excepted  ones  as  long  as  only 
parishionerB  take  part  in  them.  An  Act  which  has  had 
more  important  conseqaencee  in  recent  yean  is  21  Geo.  III. 
C.  49  (drawn  by  Dr.  Port«u8,  bishop  of  London).  It  enacts 
that  any  place  opened  or  nsed  for  pnbUe  entertainment  and 
amusement  or  for  public  del>ate  upon  any  partof  the  Lord's 
day  called  Sunday,  to  which  persons  are  admitted  by  pay- 
ment of  money  or  by  tickets  sold  for  money,  is  to  be 
deemed  a  disorderly  honse.  The  keeper  is  to  forfeit  iSOO 
[9073]  for  every  dur  on  which  it  is  opened  or  used  as  a&re- 
aaid  on  the  Lord's  day,  the  manager  or  master  of  the  oere- 
monies  £100  [$486],  and  every  doorkeeper  or  servant  £60 
[$243].  The  advertising  or  publishing  any  advertisement 
«f  SQch  an  entertainment  is  made  sul^ect  to  a  penal^  of 
£60  [IBIS].  It  has  been  faeld  that  a  meeting  the  olt|ect  of 
Thidiwasnot  pecuniary  gain  (though  there  was  a  charge  for 
admission),  bat  an  honest  intention  to  introdace  religions 
worship,  thongh  not  according  to  any  established  or  osaid 
form,  was  not  within  the  Act.  On  this  principle  forms  of 
worship  most  direct^  imposed  to  the  prevailing  fbeling  of 
the  country,  such  as  Hormonism  or  Mohammedanism,  are 
protected.  In  18TC  actions  were  brought  in  the  Courts  of 
uneen's  Bench  and  Exchequer  against  the  Brighton  Aqaa- 
nnm  Company,  and  pemuties  recovered  under  the  Act 
The  penrdUes  were  remitted  by  the  crown;  but,  as  doubts 
were  felt  as  to  the  power  of  the  crown  to  remit  in  such  a 
case,  38  and  39  Vict.  c.  80  was  passed  to  remove  sach  doabts 
and  to  enable  the  sovereign  to  remit  in  whole  or  in  part 
penalties  recovered  for  offences  against  the  Act  of  Geo.  III. 
The  rales  made  by  justices  and  the  by-laws  made  by  local 
anthoiltiee  for  tbe  government  of  theatres  and  places  of 
public  entertainment  nsnally  provide  for  closing  on  Sunday. 
The  Sunday  opening  of  mnseams  and  art  galleries  is  gov- 
erned by  local  regulations;  there  is  no  general  law  on  the 
Bulfject,  though  attempts  have  been  made  in  that  direction. 
The  House  of  Lords  recently  passed  a  resolution  in  favor 
of  the  principle.  A  public  billiard  table  mast  not  be  used 
on  Sunday  (8  and  9  Vict.  o.  109).  The  Game  Act  (1  and  2 
Will.  IV.  0.  3S,  s.  3)  makes  it  pnnisfaahle  with  a  fine  of  £5 
[$24.30]  to  kill  game  or  use  a  dog  or  net  for  sporting  pur- 
poses on  Sunday.  Provisions  for  Che  regnlation  of  street 
traffic  on  Sundays  during  divine  scrrice  in  tbe  metropolis 
and  provincial  towns  may  be  made  by  the  local  authorities 
under  the  powers  of  the  Metropolis  Manaeement  Acts,  the 
Town  Police  Clauses  Act,  and  tbe  Public  Health  Act. 
Hackneycarriagesmay  ply  for  hire  in  London  11  and  2 
Will.  IV,  0.  22).  Where  a  railway  company  runs  trains  on 
Sunday  one  cheap  train  each  way  is  to  be  provided  (7  and  8 
Vict.  c.  85, 8. 10).  Most  of  the  railway  companies'  own  Acts 
also  provide  for  tbe  mnnhig  of  Sunday  trains. 

CbmmsreiaL— At  common  law  a  contract  made  on  Sunday 
is  not  void,  nor  is  Sunday  trading  or  labor  anlawfhl.  A.t 
an  early  period,  however,  tbe  legislature  began  to  Impose 
restrictions,  at  first  by  making  Sunday  trade  impoasible  by 
closing  the  places  of  ordinary  business,  later  by  declarinn 
certain  kinds  of  ttadeand  labor  illegal,  still  later  by  attempt- 
ing to  prohibit  all  trade  and  labor,  28  Edw.  m.  o.  14  (re- 
ferred  to  above)  closed  the  wool  market  on  Sunday.  27 
Hen.  VI.  c.  5  (tbe  earliest  Sunday  Act  still  in  force)  pro* 
hiblted  fairs  and  markets  on  Snnday  (necessary  victual 
only  excepted),  unless  on  the  four  Sundays  in  harveet, — an 
exemption  since  repealed  by  13  and  14  Vict,  c  83.  4  Edw. 
IV.  0. 7  (now  repealed)  restrained  the  shoemakers  of  London 
ftom  carrying  on  their  business  on  Sunday.  3  Car.  I.  c.  1 
inflicted  a  penalty  of  20s.  [$4.86]  on  any  carrier  or  drover 
travelling  on  the  Lord's  day,  and  a  penalty  of  8b.  8d.  [$1.62] 
on  any  batcher  killing  or  selling  on  that  day.  Both  this 
and  tbe  prerlous  Act  of  1635  were  originally  passed  only 
for  a  limited  period,  bot  by  subseqaent  legislation  they 
have  become  perpetual.  Next  in  order  is  the  most  compre* 
hensive  Act  on  the  subject,  29  Gar.  II.  c.  7,  "An  Act  for  the 
better  observance  of  the  Lord's  day,  commonly  called  Sun- 
day." After  an  exhortation  to  tbe  observation  of  tbe  Lord's 
day  by  exercises  in  the  duties  of  piety  and  true  religion, 
publicly  and  privately,  the  Act  provides  as  follows :  No 
tradesman,  aitifioer,  workman,  laborer,  or  other  person 
vhatsoever  shall  do  or  exercise  any  worldly  labor,  business, 


I  or  work  of  their  ordinary  callings  upon  the  Lord'sdsyst 
I  any  part  thereof  (works  of  necessity  and  eliaiity  only  ex- 
'  cepted);  and  every  person  being  of  tbe  age  of  foarteen 
;  years  or  upwards  offending  in  tbe  premises  stiall  for  rmy 
I  such  offence  forfeit  tbe  sum  of  5s.  [$1J21] ;  and  no  peiaoo 
or  persons  whatsoever  shall  publicly  cry,  show  forth,  or 
I  expose  to  sale  any  wares,  merchandises,  fruit,  herfae,  goods, 
1  or  chattels  whatsoever  upon  the  Lord's  day  or  any  psit 
thereof  upon  pain  that  every  person  so  offending  shall  for- 
feit the  same  goods  so  cried,  or  showed  forth,  or  exposed 
to  sale  (b.  1),  No  drover,  hoise-couiser,  wagtmer,  botcha, 
higgler,  their  or  any  of  their  servants,  shall  travd  or  oou 
into  his  or  their  lodging  npon  the  Ltnd's  day  or  any  put 
thereof,  upon  pain  uiat  each  and  every  such  offender  dall 
forfeit  20e.  [$4.86]  for  every  snch  oflbnce ;  and  no  peiBOB 
or  persons  ^all  use,  employ,  or  travel  upon  the  Lord's 
with  any  boat,  wberry,  lighter,  or  barge,  except  it  be  npn 
extraordinary  occasion  to  be  allowed  by  some  juitice  of 
the  peace,  etc.,  upon  pain  that  every  person  so  offesdinf 
shall  forfeit  and  lose  the  sum  of  5s.  [$1.21]  for  every  sad 
offence.  In  default  of  distress  or  non-payment  of  forfeit- 
ure or  penalty  the  oflbnder  may  be  set  pnblicly  in  tlte 
stacks  »r  two  bonn  (i.  S).  Nothing  la  the  Act  is  t»  ss- 
tend  to  the  prohiUting  of  dressing  of  meat  In  fomOin,  tr 
dressing  or  selling  of  meat  in  inns,  cooks'  shops,  or  Tieenl- 
ling  houses  for  such  ss  cannot  be  otherwise  provided,  dot 
to  tbe  crying  or  selling  of  milk  before  nine  in  the  nomfng 
or  after  four  in  the  afternoon  (s.  3).  PiasecutiiHiaBBitba 
within  ten  days  after  the  offence  (a.  4).  llie  handled  ii 
not  responsible  for  robbery  of  persons  travelling  np(«  tiie 
Lord's  day  (s.  5).  Service  of  process  on  the  Lord's  day  ii 
void ;  see  above  (s.  6).  This  Act  has  frequently  reoeiTsl 
jadioi^  emutmetion.  The  use  of  tbe  irord  "ordlnsiy' 
in  section  1  has  led  to  the  «Btablishm«it  by  a  series  of  d»- 
cisions  of  the  principle  that  work  done  oot  of  the  coons  of 
tbe  ordinary  calling  of  tbe  person  doing  it  is  not  withis 
the  Act.  'intas  tbe  sale  of  a  horse  on  £kinday  by  a  hons- 
dealer  would  oot  be  enfbroible  by  him  and  he  wnald  ba 
liable  to  the  penalty,  but  these  results  would  not  follow  is 
the  case  of  a  sale  by  a  person  not  a  horse-dealer.  Oertaii 
acts  were  held  to  fall  within  the  exception  as  to  works  rf 
necessity  and  charity,  e.0..  Inking  provisions  forcoslonwn 
running  stage-coaches,  hiring  form-laborers.  The  legid*- 
tore  also  intervened  to  obviate  some  of  the  iucoDveoieooB 
caused  by  the  Act.  By  10  and  11  Will  III.  c.  24  mackenl 
was  allowed  to  be  sold  before  and  after  service.  By  11  and 
12  Will.  III.  c.  21  forty  watermen  were  allowed  to  {dy  « 
the  Thames  on  Sunday.  By  9  Anne  c  S3  licensed  ooachma 
or  chairmen  might  be  hired  on  Sunday.  By  34  Geo.  UL 
bakers  were  allowed  to  bake  and  sell  bread  at  certain  htwn. 
These  Acts  are  all  repealed.  Still  law  are  2  Gieo.  lU.  c.  IS 
s.  7,  allowing  flah  carriages  to  travel  on  Sunday  in  Ltndoe 
and  WestmiuBter ;  7  and  8  Geo.  IV.  c.  75,  repealing  sectiw 
2  of  the  Act  of  Charles  II.  as  far  as  regards  Thames  boU- 
men ;  and  6  and  7  Will.  IV.  c.  37,  permitting  bakers  oat  of 
London  to  carry  on  their  trade  up  to  1.30  P3i.  The  pensltr 
of  the  stocks  denounced  by  sect.  2  is  practically  obsolete 
(sec  Stocks).  Tbe  prosecution  of  offences  under  the  i<A' 
of  Charles  II.  is  now  subject  to  34  and  35  Vict,  c  87  (an  Act 
which  was  passed  for  a  year,  but  has  since  been  anutuUf 
continued  by  the  Expiring  Laws  Continuance  Act  of  ei^ 
sesBion).  by  which  no  prosecution  oi  proceeding  forpensltits 
under  that  Act  can  be  instituted  except  with  the  consat 
in  writinK  of  the  chief  officer  of  a  police  district  or  tbe  cos- 
sent  of  two  jastices  or  a  stipendiuy  m^cistrate.  Tfaii  ii 
surely  a  more  reasonable  means  of  providing  against  ssy 
hardship  Caused  by  the  Act  than  the  «r  post  /oeto  power  tS. 
remiasion  of  penalties  incorrod  under  21  Geo.  III.  c.49. 
Besides  the  general  Act  of  Charles  II.,  there  are  varion 
Acts  dealing  witii  special  trades;  of  these  the  LicessiDf 
Acts  and  tiie  Factory  and  Workshop  Act  are  the  meet  ia- 
portant.  By  tbe  Licensing  Act,  1S74,  premises  lioensedhr 
tbe  sale  of  intoxicating  liquors  by  retail  are  to  be  open  es 
Sunday  only  at  certain  hours,  varying  according  as  tiw 
premises  are  situate  in  the  metnmolitan  dlsbriet,  a  town  « 
popnloas  place,  or  elsewhere.  An  exception  to  made  is 
fovor  of  a  person  lodging  in  the  house  or  a  h<ma  fid«  travel- 
ler, who  may  be  served  with  refreshment  during  prohibited 
hours,  aniess  in  a  boose  with  a  six-day  license.  Attem^ 
have  often  been  made,  but  hitherto  witiioat  sucoeeB,  to  in- 
duce the  legislature  to  adopt  the  principle  of  compl^  ten- 
day  closing  in  England  as  a  whole,  or  in  particular  oonstiea' 
In  the  session  of  1886  a  Kll  for  Sunday  closing  in  Dorbaa 
was  passed  by  tbe  Commons,  bat  r^ected  by  the  Lords. 
The  advocates  of  Snndsrclosiug  in  Ireland  and  Wales  ban 
been  more  Buocessfhl.  TheSaleof  Liqrans  on  Snnday  (Ir^ 

<  The  Act  1  James  I.  c.  9  (now  repealed)  appean.  howerer.ts 
have  provided  for  closing  ale-houses  In  mon  cases,  except  <■ 
usnal  woritingdays. 
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iHid)  Act,  1878,  prohibits  the  opening  of  licensed  premlBes 
on  Sunday,  except  in  Dublin,  Cork,  Limerick,  Waterford, 
and  Belfast.  In  these  towns  such  premises  may  be  opened 
from  2  F.H.  to  7  p.m.  Exemptions  are  also  made  in  favor  of 
lodgers  and  travellers,  of  packet-boats  and  railway  stations. 
The  Sunday  Closing  (Wales)  Act,  1881,  contains  no  excep- 
tions of  towns,  like  the  Irish  Act,  and  the  only  exemption 
Is  the  sale  of  intoxicating  liquors  at  railway  stations.  The 
Factory  and  Workshop  Act,  1678.  forbids  the  employment 
of  a  child,  young  person,  or  woman  on  Sunday  In  a  foclory 
or  workshop.  But  a  young  person  or  woman  of  the  Jewish 
religion  may  be  employed  on  Sand^  by  a  Jewish  mann- 
fihcture^  provided  that  the  fitototy  or  workshop  be  not  open 
for  traffic  on  Sunday.  There  are  a  few  other  legislative 
provisions  of  less  importance  which  may  be  noticed.  Fish- 
ing for  salmon  on  Snnday  by  any  means  other  than  a  rod 
•od  line  is  an  offence  nnder  the  Salmon  Fishery  Act,  1861. 
By  the  same  Act  a  ftae  paawge  for  the  salmon  tiirongh  all 
oriba,  etc,  used  for  fishery  it  to  be  left  daring  the  whole 
of  Snnday.  Carrying  on  the  business  of  a  pawnbroker  on 
Snnday  is  an  offence  within  the  Pawnbrokers  Act,  1878. 
Distilling  and  rectifying  spirits  on  Sunday  is  forbidden 
by  the  l^irits  Act,  18S0.  Theefltetof  Sandaynpon 
mllaof  exchange  is  declared  by  the  Bills  of  Ex- 
change Act,  18S2.  A  bill  is  not  invalid  by  reason 
only  of  its  bearing  date  on  a  Snnday  (s.  13).  Where 
the  last  day  of  grace  Calls  on  a  Sunday,  the  bill 
la  payable  on  the  preceding  business  day  (s.  14). 
Sandj^  Is  a  "  non-rasiness  day  "  for  the  purposes 
of  the  Act  (s.  98).  This  review  of  Sunday  legisla- 
tion pret^  clearly  shows  that  its  tendency  at  present 
is  opposed  to  extending  fitciUldes  to  tiaide  on  Sun- 
^j,  but  that  as  to  lecreatlon  tiie  tendem^  is  vather 
In  the  other  direction.1 

Scotland.— The,  two  earliest  Acts  dealing  with  Sun- 
day are  somewhiA  out  at  harmony  with  the  general 
l^islation  on  the  snl^ect  1457,  o.  6,  ordered  the 
practice  of  archery  on  Sunday ;  1526,  c.  3,  allowed 
markets  for  the  sale  of  flesh  to  be  held  on  Sunday 
«t  Edinburgh.  Then  came  a  long  series  of  Acts 
forbidding  the  profanation  of  the  day,  especially  by 
salmon  fishing,  holding  foiisand  markets,  and  work- 
ing in  mills  and  salt-pans.  1579,  c.  70,  and  1661,  c. 
18,  prohibited  all  work  and  trading  on  the  Sab- 
bath. The  later  legislation  introduced  an  excep- 
tion in  fovor  of  duties  of  necessi^  and  mercy,  in 
accordance  with  ch.  21  of  the  Confession  of  Faith. 
In  more  modem  times  the  exigencies  of  travelling 
have  led  to  a  still  further  extension  of  the  exception. 
The  Sabbath  Observance  Acts  were  frequently  oonflrmed, 
the  last  time  in  1696.  These  Acts  were  held  by  the  High 
Court  of  Justiciary  in  1870  to  be  still  subsisting  as  far 
as  they  declare  the  keeping  open  shop  on  Sunday  to  be 
an  offence  by  the  law  of  Scotland  (Bnte'^  Case,  1  Oouper's 
SeporU,  495}.  The  forms  of  certificate  in  the  schednle  to 
the  Pnblic  Houses  Acts  Amendment  Act,  1662  (snperseding 
those  in  the  Forbes  IHackenzie  Act  of  1853),  provide  for  the 
closing  on  Sunday  of  public-bouses  and  of  premises  licensed 
for  the  sale  of  exclsuile  liquors,  and  of  inns  and  hotels, 
except  for  the  accommodation  of  lodgers  and  tnvellers. 
Scots  law  Is  stricter  than  English  in  the  matter  of  Sunday 
Ashing.  By  55  Geo.  III.  c.  94  the  setting  or  hauling  of  a 
herring-net  on  Sunday  renders  the  net  liable  to  forfeiture. 
Bar  the  Salmon  Fisheries  (Scotland)  Act,  1862,  fishing  for 
■Mmon  on  Sunday,  even  with  a  rod  and  line,  is  an  offence. 
As  to  contracts  and  legal  process,  the  law  is  in  general  ac- 
cordance with  that  of  England.  Contracts  are  not  void, 
apart  tmm  statute,  simply  because  they  are  made  on  Sun- 
day- Diligence  cannot  be  executed,  bat  a  warrant  of  im- 
pnsoiunent  or  m^iitatio  fugm  is  exercisable.  It  should  be 
notioed  that,  contrary  to  the  English  custom,  the  term 
"  Sabbath "  was  generally  used  in  the  legislation  of  the 
Scottish  parliament. 

Vmted  Btaitt. — Some  of  the  early  colonial  ordinances  en- 
finoed  theobUgatioaofaftendanoeatehnrch,as  in  England. 
In  most  States  there  Is  legidatton  on  the  sntfjcct  of  Snnday, 
fbUowing,  as  a  general  rule,  the  lines  of  the  English  Act 
of  Charles  II.  In  Massachusetts  travelling,  except  from 
necessity  or  oharity,  is  punishable  with  a  fine  of  ten  dollars. 
ProvirioD  is  somenmes  made,  as  in  the  Hassachosetts  laws, 
for  the  benefit  of  persons  observing  Saturday  as  the  Sab- 
bath, on  condition  that  they  disturb  no  other  person.  The 
number  of  Sunday  trains  is  often  limited  by  State  legisla- 
tion.  In  some  of  the  New  England  States  Snnday  is  from 


sunset  to  sunset.  In  most  States,  however,  it  is  reckoned, 
as  in  England,  from  midnight  to  midnight.  By  the  con- 
stitution of  the  United  States,  art.  I.  s.  7,  Sundays  are  to  be 
excluded  from  the  ten  days  allowed  the  president  to  return 
a  Bill.  A  similar  provision  is  often  contained  m  State 
constitutions  as  to  the  return  of  a  Bill  by  the  governor. 
The  United  States  legislation  on  the  subject  of  Sunday  is 
not  important.  It  directs  that  naval  and  military  studies 
are  not  to  be  pursued,  and  that  the  day  is  not  to  be  reck- 
oned in  bankruptcy  proceedings.  (j.  wf.) 

SUNDERLAND,  a  municipal  and  parliamentary 
borough,  market  town,  and  large  seaport  of  Durham, 
England,  is  situated  at  the  mouth  oi  the  river  Wear 
ana  on  the  North-Easteni  Railway,  12  miles  southeast 
of  NewoaaUe-on-Tyne  and  77  north -north west  of  York. 
The  municipal  borough  includes,  besides  the  township 
of  Sunderland  proper  on  the  south  bank  of  the  river, 
the  acUoining  township  of  Bishopwearmouth,  which 
embraoes  about  three-fifths  of  the  total  Inhabitaots, 
and  the  township  of  Monkwearmoutfa,  on  the  north 


See.  In  addition  to  the  suthoriMes  cited,  Lyndewode,  Provin- 
dcd  Qmmutioiu.  bk.  U.  chap.  111. ;  AjUO^,  Partrgm,  p.  470 ;  Qibaon, 
Cbdex,  at.  X.  chap,  i.:  Heylln,  mMory  QT  the  SnUoO,  part  U.;  the 
article  "  Lord's  Day  "  (by  Bishop Barryjin  the  ZMcffonorv  q^ Cftri*- 


Urn  AiatqUHa:  and  Hmmt,  SUndav  (Biunpton  Lectures.  Un) ; 
«lso  Robert  Cox'f  votkK  ot  ute  8sbb«tb 


Plan  of  Sunderland. 


bank  of  the  river.  SunderUnd  proper  oonfflsts  chiefly 
of  the  High  Street  and  other  streets  near  the  dockg. 
It  is  connected  with  Monkwearmouth  by  a  cast-iron 
bridge,  dedgned  by  Rowknd  Buidon,  and  consisting 
of  one  arch  with  a  span  of  236  feet  and  a  height  above 
low  water  of  100  feet  It  was  opened  in  1796  and 
widened  in  1858.  The  only  ecclesiaatical  building  of 
antiquarian  interest  is  St.  Peter's  church,  Monkwear- 
mouth, which  still  retains  the  tower  with  other  por- 
tions of  the  ancient  Saxon  building  attached  to  the 
monastery  founded  by  Benedict  Biscop  in  674.  The 
modem  publio  buildings  embrace  the  custom-house 
(1837),  the  Sunderland  and  North  Durham  Liberal 
club  in  the  Ionic  style  (1839),  the  corporation  offices, 
the  workmen's  hall,  the  new  general  market,  the  Vio- 
tona  hall  (1871),  the  assembly  hall,  and  two  theatres. 
The  charitable  and  benevolent  institutions  are  numer* 
ous,  ineluding  Gibson's  almshouses  (1725)  for  twelve 
poor  persons/Bowe  atmshonses  (1725),  Trinity  Church 
almshouses  (1719,  rebuilt  in  1876)  for  ei^ht  aged 
poor,  the  marine  almshouses  (1820),  the  eye  mfirmai? 
(1836],  the  s^Iors'  home  (1856),  the  orphan  asylum 
(1853),  the  infirmary  and  dispensary  (erected  in  1868 
and  extended  in  1882),  and  the  blind  institute,  for 
which  a  new  building  has  recently  been  erected.  For 
the  literary  society  and  subscription  library,  originally 
founded  in  1793,  a  new  building  was  erected  in  1877. 
The  people's  park  at  Bishopwearmouth,  17  acres  in 
extent,  contains  a  bronze  statue  of  Sir  Henry  Have- 
lock,  who  was  bom  at  Ford  Hall  in  the  neighborhood. 
The  park  was  Utely  increased  by  an  additjon  of  10 
acres,  <»lled  tite  Extension  Park,  in  which  there  is  a 
statue  of  Alderman  Gandlish,  and  a  free  lilnmiy, 
museum,  art  gallery,  and  winter  garden.  Roker,  on 
the  north  side  of  Sunderland,  is  a  &vorite  bathing- 
place.  The  population  of  the  municipal  borough 
(ana,  3306  acres)  in  1871  was  98,242,  and  in  1881  it 
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was  116,542  (males  57,131,  femaleB  59.411).  The  popu- 
lation of  the  parliamenUry  borough  (area,  5130  acres) 
in  the  same  yean  was  104,409  and  124,841  respectively. 

Haeh  of  the  prosperity  of  Sunderland  is  due  to  the  coal 
aod  iimeetono  in  the  neighborhood  of  the  river  Wear,  of 
which  it  is  the  port.  Its  export  of  coal  began  in  tJie  reign 
of  Henry  VII.,  the  trade  being  principally  with  London 
and  the  western  coaats  of  BnglaBd,  although  large  quanti- 
ties  were  also  shipped  to  Holland,  France,  and  other  parte  of 
the  Continent.  The  coal  trade  is  still  of  great  importance, 
and  the  Honkweannoutb  colliery  is  one  of  the  deepest  ooal- 

gits  in  the  world, — 381  fathoms.  Sunderland  vies  with  the 
lyde  for  its  iron  shipbailding.  The  number  of  iron  ships 
bollt  in  18%  was  31  with  a  tonnage  of  30,520  for  home  and 
2  with  a  tonnage  of  1255  for  foreigners ;  of  steel  ships,  9 
with  a  tonnage  of  6099  for  home  and  3  with  a  tonnage  of 
3635  for  foreigners.  Along  both  banks  of  the  Wear  nomeroos 
extensive  works  of  varioua  kinds  «e  situated,  inclnding 
anehor  and  chain  cable  works,  "glafls  >nd  bottle  works, 
roperies,  forges,  iron-works,  cbcnuoal  works,  paper-mills, 
breweries,  and  lime-kilns.  The  modern  prosperity  of  the 
town  has  been  largely  promoted  by  the  enterprise  of  George 
Hudson,  the  "  railway  king."  The  oonservanon  of  the  port 
is  vested  in  the  Wear  commlisioneis,  to  whose  care  the 
Soatb  Dock  was  tmnsferred  by  the  Wear  Navigation 'and 
Sunderland  Dock  Act  of  1859.  Under  their  auspices  great 
extensions  and  improvements  have  been  made,  and  Uiere 
are  now  three  \»xg6  decn-water  docks,  embracing  a  total 
acea  of  43  acres,  vii.,  Hudson  dock  norUi  (16),  Hadson  dock 
sonth  (14),  and  Hendon  dock  (11).  Monkweannoatb  dock, 
6  acres  in  extent  and  the  proper^  of  the  railway  company, 
is  chiefly  used  for  the  export  of  coal.  New  piers  over  half 
a  mile  in  length  are  now  (18S7)  lieing  erected.  The  aver- 
age annual  value  of  the  imports  of  foreign  and  colonial 
merchandise  for  the  Ave  years  ending  1886  was  a  little  over 
£700,000  [$3,402,000],  and  of  the  exports  of  produce  of  the 
United  Kingdom  a  little  over  £600,000  [$2,916,000].  The 
coasting  trade,  in  regard  to  which  specific  details  are  want- 
inff,  is,  however,  more  important.  The  total  number  of 
British  and  ftoreign  vessels,  sailing  and  steam,  that  entered 
the  port  of  Sunderland  with  oargoes  or  in  ballast  from  for- 
eign countries,  British  possessions,  and  coastwise  in  1876 
was  9706  of  2,329,576  tons  and  in  1885  9451  of  2,764,174 
tons.  The  nambers  that  cleared  in  the  same  years  were 
respectively  9m  of  2;357,430  tons  and  9419  of  2,824,218 
tons. 

Hie  early  history  of  the  Iwrongh  is  associated  with  Monk- 
wearmonth,  which  existed  long  befiwe  the  town  on  the 
other  side  of  the  river,  and  had  its  origin  in  a  convent 
which  was  founded  by  St.  Bega  in  the  7th  century  and  con- 
verted into  a  monastery  for  Benedictines  by  Biscop  in  674. 
Bede  was  bom  at  Wearmonth  in  673,  and  in  his  seventh 
year  was  placed  nndor  the  charge  of  Biscop.  The  monas- 
tery was  reconstituted  as  a  cell  of  Dnrham  in  1084.  About 
the  dose  of  Uie  12th  century  the  inhabitants  of  Sunderland 
received  from  Bishop  Pudsey  a  charter  of  free  customs  and 
privileges  similar  to  those  of  Newcastle-on-Tyne.  In  1634 
the  town  was  Incorporated  under  the  title  of  "mayor,  alder- 
men, and  commonalty,"  with  the  privilege  of  holding  a 
market  and  annual  fain.  In  the  preamble  of  the  charter 
it  is  stated  to  have  been  a  borough  fhiiB  time  immemorial 
nndn*  Uie  name  of  New  Hnikwearmoath,  and  to  have  been 
in  the  enjoyment  of  various  liberties  and  free  cnstoms  con- 
ferred by  vae  bishops  of  Durham.  Under  a  special  Act  in 
1861  the  town  oonndl  was  constituted  the  urban  sanitary 
authority.  Extensive  drainage  works  have  been  carried 
out,  as  well  as  important  street  imnrovements.  Sunderland 
has  returned  two  members  to  the  Honse  of  Commons  since 
1832.  A  large  number  of  Scotch  fkmiliee  settled  In  the 
town  in  1640  and  nve  a  omulderable  impulse  to  its  trade. 
Dozingthe  Civil  War  the  inhabitants  embraced  the  eaow 
of  the  ntrllament,  whUe  the  neighboring  Newcastle  hold 
out  for  the  king  for  two  yean.  The  Scottish  army  under 
Leslie,  earl  of  Leven,  entered  Sunderland  on  4th  March, 
1644,  and  the  king's  forces  followed  them;  but  no  engage- 
ment took  place  beyond  desultory  firing. 

SUNDERLAND,  Robert  Spenceb,  Shcond 
Earl  of  (1640-1702),  was  the  eldest  sod  of  Henry, 
the  first  earl,  and  Lady  Dorothy  Sidney,  ^deat  daughter 
of  Robert,  second  earl  of  Leicester.  He  was  bom  in 
1640  aod  suooeeded  his  father  (who  was  killed  at  New- 
bury) in  the  title  on  20th  September,  1643.  During 
the  ^ean  1671-73  he  noted  as  ambassador  at  Madrid, 
Pans,  and  Cologne  consecutively,  and  in  1678  went 
to  Paris  as  ambassador  extraordinary.  It  was  during 
this  period  of  his  life  that  he  acquired  that  supple- 
ness of  feeling  and  love  of  finesse  which  may  be 


traced  throughout  his  subsequent  career.  From  Vdt- 
ruary,  1679,  to  Januar}^,  1681,  a  period  when  the 
country  was  rent  in  twain  by  real  or  &nGied  dan^ 
to  the  Protestant  faith  he  held  the  post  of  seetetary 
of  state  for  the  northern  department ;  but  his  oondnet 
in  office  was  not  marked  by  discretion.  He  voted  fa- 
the  exclusion  of  the  duke  of  York  from  the  snccet- 
sion  to  the  throne,  and  the  ill-feeling  which  tliiB 
action  created  in  the  mind  of  Chariee  II.  was  aug- 
mented by  the  overtures  which  Snnd^and  made  to 
the  prince  of  Orange,  whilst  difierenoes  of  opinion  on 
the  subject  of  the  Exdnuon  Bill  brought  about  a 
fierce  quarrel  between  Sunderiand  and  Htdi&z,  the 
head  of  the  "  trimmers."  Eariy  in  1683,  having  been 
reconciled  to  the  duke  of  York  and  having  aecored  a 
warm  friend  in  the  duohess  of  Portsmouib,  Suader- 
land  regained  his  place  as  secretary  for  the  nortfaera 
department.  When  James  II.  succeeded  to  the 
throne,  Sunderland  became  secretaiy  for  the  Eouthera 
department,  from  March,  1686,  to  27th  October, 
1688,  for  most  of  which  period  he  held  the  additiMul 
post  of  president  of  the  council,  and  was  a  membo' 
of  the  high  commission  for  ecclesiastical  causes.  Be 
aflerwaroB  claimed  that  he  had  used  his  influeooe  to 
mitigate  the  proceedings  of  this  obnoxious  body,  but 
he  went  suffidently  far  with  his  royal  master  to  oga 
the  warrant  for  the  committid  of  the  biahofts  and  to 
appear  aa  a  witnew  against  them.  Though  Lord 
Sunderland  was  in  sympathy,  if  not  in  actual  «m- 
munion,  with  Roman  Catholicism,  he  he«uued  to 
commit  himself  entirely  to  the  acts  of  the  fierce  de- 
votees who  surrounded  James  II.,  and  throiuh  thdr 
opposition  he  was  dismissed  in  disgraoe  and  sought 
security  in  Holland.  He  had  been  too  much  engaged 
in  the  acts  of  James  II.  to  find  a  place  among  the 
advisers  of  William  and  Maiy. 

The  visit  which  William  paid  to  Althorp  in  North- 
amptonshire, the  oountiy  seat  of  Sunderland,  in  169S 
was  the  prelude  of  a  reconciliation  between  the  kii^ 
and  bis  ambitious  sujtyect  and  of  Sundeiiand's  recall 
into  public  affairs,  from  April  to  Deoember,  1697, 
he  discharged  t^e  duties  of  lord  chamberlain  of  the 
household  taiA  far  the  gnater  part  of  that  time  he 
was  also  lord  justice  of  England  :  but  he  finally  re- 
tired from  active  life  in  the  dose  of  1697  through  di»- 
gnst  at  the  check  which  William  received  in  the 
retention  of  a  standing  army.  The  rest  of  his  life  was 
passed  in  strict  sedusion  at  Althorp,  and  there  1m 
died  on  28th  September,  1702. 

Lord  Sunderland  possessed  a  keen  intellect  and  was 
consumed  by  intense  resdessness ;  but  his  character 
was  wanting  in  Btead&stn4»&,  and  he  yielded  too  eaaii^ 
to  opposition.  His  adroitness  in  intrigue  and  h» 
fhacinatine  manners  wera  exoeptional  even  in  an  a^ 
when  such  qualities  formed  part  of  evei7  statesman  s 
education  ;  but  the  oharactraiBtios  which  insured  hia 
success  in  the^  House  of  Lords  and  in  the  royal  doset 
led  to  fulnrd  in  hia  attempts  to  understand  the  feel- 
ings of  the  mass  of  his  conntx|rmen.  OonaistenOT  of 
oondnot  was  not  among  the  olfjectswhidi  he  umea  tt, 
nor  did  he  shrink  fVom  thwarting  in  secret  a  pdicT 
whieh  he  supported  in  public.  A  lam  share  tw 
discredit  attaching  to  the  measures  of  James  XL  mat 
be  aadgned  to  the  earl  of  Sunderland. 

SUNDERLAND,  Charlxs  Spencsr,  Thikd  Eabi. 
OF  (1675-1722),  was  the  second  son  of  the  second  eail, 
but  on  the  death  of  his  dder  lurother  at  Paris,  on  5th 
September,  1688,  he  became  the  heir  to  the  peerage 
He  was  born  in  1675,  and  when  twenty  years  old  was 
sent  to  theHouse  of  Commons  by  the  two  constitnoideB 
of  Hedon  in  Yorkslure  and  liverton  in  Devraslure- 
He  chose  the  latter,  and  represented  it  until  his 
succession  to  the  earidom  of^  Sondaland  in  1702. 
Throughout  this  period  of  hia  ti&  his  eareo'  was  od- 
distingnished ;  hu  first  start  in  the  worid  of  pditiea 
occurred  in  1705,  when  he  was  sent  to  Vienna  as 
envoy  extraordinary,  a  mittuon  which  he  disahaiced 
with  mgnal  ability.,  Although  Sunderiand  was  tii^ 
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irith  republican  feeling  and  had  rendered  himself  per- 
sonally obnoxious  to  Anne,  he  was  foisted  by  the  all- 

Sowemil  influence  of  his  father-in-law,  the  duke  of 
farlborough,  into  the  ministry  as  secretary  of  state 
for  the  southern  department.   This  office  he  held  from 
3d  December,  1706,  to  14th  June,  1710,  when  he  fell, 
as  he  rose,  through  his  connection  with  the  duke  and 
duchess  of  Marlborough.    The  queen  offered  him  a 
pension  of  £3000  a  year  [$14,580],  but  he  proudly 
refused  the  temptation  saying  that,  if  he  could  not 
serve,  he  would  not  plunder,  his  country.    After  the 
•ocession  of  George  T.  he  was  lord  lieutenant  of  Ire- 
land (1714-1 5),  lord  keeper  of  the  privy  seal  (1715-17), 
and  secretary  of  state  for  the  northern  department 
(April,  1717,  to  Marx:h,  1718).    At  the  latter  date  he 
was  raised  to  tlie  post  of  prime  minister,  holding  with 
the  office  of  first  lord  of  the  treasuir  the  position  of  lord 
president  of  the  council.    Sir  Robert  Walpole  had 
been  shelved,  and  he  revenged  himself  on  the  new 
administration  by  resisting  and  defeating  the  Bill 
which  was  desired  to  limit  the  numbers  of  the  House 
of  Lords, — a  victory  over  Sunderland  which  led  to  a 
partial  reconciliation  between  htm  and  Townshend  and 
Walpole,  his  rivals.    Lord  Sunderland  was  at  the 
head  of  affairs  during  the  South  Sea  mania,  and  the 
bursting  of  the  financial  bubble  led  to  his  political 
ruin.    Through  Walpole's  influence  he  was  acquitted 
of  personal  corruption,  hut  he  was  forced  to  resign 
his  place  as  flrst  lord  of  the  treasuiy  on  1st  Apnl, 
1721.    The  passion  for  intrigue  which  charactenzed 
the  father  had  descended  to  the  son :  he  was  ever 
plotting^  and  within  a  few  months  aflcr  Walpole  had 
saved  him  from  disgrace,  if  not  from  a  worse  fate,  he 
was  engaged  in  scheming  against  the  friend  who  had 
saved  aim.    But  his  plots  were  interrupted  by  his 
death,  which  occurred  on  19th  April,  1722.  Lord 
Sunderland's  manners  were  repelling  and  his  disposi- 
tion was  harsh,  but  he  stands  high  among  his  com- 
peers for  disinterestedness.    The  love  of  hooks  ranked 
amon^  the  ruling  passions  of  his  life,  and  he  spent 
his  leisure  hours  and  his  wealth  in  forming  the  great 
collection  at  Althorp. 

SUN-FISH.  This  name  is  chiefly  and  property  ap- 
plied to  a  marine  fish  {Orthagoriscm)  wnich  by  its 


San-flsh  [OrOKvoriieui  mola). 


large  size,  grotesque  appearance,  and  numerous  pecu- 
Iktntiee  oforganization  has  attracted  the  attention 


equally  of  fishermen  as  of  naturalists.  Only  two 
species  are  known, — the  rough  or  short  sun-fish  (0. 
7ito/a),  which  is  found  in  all  seas  of  the  temperate  and 
tropical  zones  ;  and  the  much  smaller  and  scarcer 
smooth  or  oblong  sun-fish  [0.  truncatu^),  of  which 
only  a  small  number  of  specimens  have  been  obtained 
from  the  Atlantic  and  Indian  Oceans.  That  this 
genus  belongs  to  the  order  Ftectognathi  and  is  allied 
more  especially  to  the  globe-fishes  (Diodon  and  Te- 
trodon)  naB  been  indicated  in  the  article  Ichthyology 
(vol.  lii.  pp.  701,  733),  where  also  the  principal  ana- 
tomical peculiarities  have  he^n  noticed,  and  where 
illustrations  of  the  young  have  been  given  (see  Figs. 
64,  65). 

Sun-fishes  have  the  appearance  of  tailless  fish.  This 
is  due  to  the  extreme  saortening  of  the  tail,  which  is 
supported  by  only  a  few  short  vertebrae  and  reduced 
to  a  broad  fringe  of  the  trunk.  Directly  in  front  of 
it  rise  dorsal  and  anal  fins,  high  and  broad,  simUar  to 
each  other  in  size  and  triangular  in  form.  The  head 
is  completely  merged  in  the  trunk,  the  boundary  be- 
tween them  being  indicated  only  by  a  very  smalt  and 
narrowgill  opening  and  a  comparatively  small  pectoral 
fin.  This  fin  can  be  of  but  little  use  in  locomotion, 
and  the  horizontal  and  vertical  movements  of  the  fish, 
as  well  as  the  maintenance  of  its  body  in  a  vertical 
position,  are  evidently  executed  by  the  powerful  dorsal 
and  anal  fins.  The  small  mouth,  situated  in  front  of 
the  head,  is  armed  with  an  undivided  dental  plate 
above  and  below,  similar  to  but  weaker  than  the  teeth 
of  the  globe-fish  {Diodan). 

Sun-nshes  are  truly  pelagic,  propagating  their  spe- 
cies in  the  open  sea,  and  only  occasionally  approach 
the  coast.  During  the  stormy  season  they  live  proba- 
bly at  some  depth,  but  in  calm  bright  weather  they 
rise  and  rest  or  play  on  the  surface  with  their  dorsal 
fin  high  above  the  water.  This  habit  has  given  rise 
to  the  popular  name  "sun-fish,"  a  term  also  some- 
times applied  to  the  basking-shark  (vol.  xxi.  p.  814), 
which  in  like  manner  enjoys  the  warmth  of  a  sunny 
day.  In  some  years  the  rough  sun-fish  is  by  no  means 
scarce  on  the  south  coast  of  England  and  on  the  Irish 
coasts,  where  it  appears  principally  in  the  summer 
months.  The  usual  size  is  from  3  to  4  feet  in  lengthy 
hut  this  species  attains  to  7  feet  and  more.  One  of 
the  largest  specimens  (see  the  accompanying  figure) 
was  caught  near  Portland  (Dorsetshire)  in  1846,  and 
is  now  in  the  British  Museum  ;  its  length  is  7  feet  6 
inches.  The  sun-fish  has  no  economic  value,  and  is 
rarely,  if  ever,  eaten. 

Whilst  the  roagh  sun-fish  has  a  granulated,  rough, 
shagreen-like  skin,  the  second  species  ( 0.  truncatiis) 
has  the  surface  of  the  body  smooth  and  polished,  with 
its  small  dermal  scutes  arranged  in  a  tesselated  fashion. 
It  is  oblong  in  shape,  the  body  being  much  longer  than 
it  is  deep.  The  sides  are  finely  ornamented  with 
transverse  silvery,  black-edged  stripes  running  down- 
wards to  the  lower  part  of  the  abdomen.  It  nos  not 
been  found  to  exceed  2  feet  in  length,  but  is  veiy 
scarce,  only  a  few  specimens  having  been  captured  on 
the  coasts  of  Europe,  at  the  Cape  of  Good  Hope,  and 
off  Mauritius. 

SUNFLOWER    In  the  modem  vernacular  this 
name  is  most  commonly  applied  to  various  species- of 
Hdianthm^  especially  to  ti.  annuus ;  but,  as  this  is  a 
tropical  American  herb,  and  the  word  "sunflower"  or 
something  corresponding  to  it  existed  in  English  liter- 
ature prior  to  its  introduction,  or  at  any  rate  prior  to 
its  general  diffusion  in  gardens,  it  is  obvious  that  some 
other  flower  than  the  Helianthm  must  have  been  in- 
tended.   The  marigold  ( Calendula  qfficinaiig)  is  con- 
sidered  by  Dr.  Prior  to  have  been  the  plant  intended 
by  Ovid  [Met.,  iv.  269-70); 

".  .  .  .  Illaaonm,  qaamviB  radice  tenetnr, 
Vertitnr  ad  solem ;  matataqne  servat  amorem  " — 

and  likewise  the  sohcece  of  the  Anglo-Saxon,  a  word 
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eqaiTalent  to  aoUequium  (saa-foUowiDg).  But  this 
moTement  with  the  sun  is  more  imagiDary  than  real, 
the  better  ezptaDatiuit  being  affonled  by  the  resem- 
blaaoe  to  "  the  radiant  beams  of  the  sun,"  as  Gerard 
expresses  it  The  central  disk  of  tubular  hermaphro- 
dite flowers,  encompassed  by  the  spreading  neuter 
florete  of  the  ray,  has,  indeed,  a  marked  resemblance 
to  the  sun  as  cooTentionally  depicted.  The  florets  are 
provided  with  two  or  three  dry,  sharply  pointed  scales, 
which  serve  as  panpus,  and  the  whole  mass  of  florets 
is  encircled  by  a  ctose  involucre  of  lefUy  bracts.  There 
are  nnmeroos  varieties  of  the  common  sunflower  in 
cul^vation,  the  so-oalled  donUe  form  being  one  in 
which  the  ordinarilr  tubular  florets  in  the  centre  be- 
0(»ne  spreading  and  '*  ligulate  "  like  those  at  the  cir^ 
cmnferanoe.  _  The  seeds,  or  more  sljictly  speaking  the 
Anita,  contain  much  oil,  for  which  the  plant  is  culti- 
rated  in  Bonthem  Rusna.  The  oil  is  used  in  the  man- 
ufacture of  soap.  The  seeds  are  also  valued  for  their 
agreeable  flavor,  and  are  much  used  as  food  for  poul- 
try, etc.  The  so-called  "Jerusalem  artichoke"  (He- 
lianthm  tuberonu)  belong  to  the  same  genus.  It  is 
believed  to  be  a  native  of  Canada,  or  perhaps  a  modi- 
fied form  of  H.  daronteoide*.  The  tubers  are  rich  in 
inolin  and  sugar,  and  the  plant  deserves  more  atten- 
Uaa  at  the  hands  of  onllavators  than  it  has  yet  re- 
eeived.  The  word  "Jemsalem"  is  evidently  a  cor- 
mption,  while  **  axtioh<Ae  "  appHesto  the  flavrar  of  ^ 
tuber,  which  is  not  unlike  th^of  the  artichoke. 

8UNNITGS  AND  SHITTES.  The  nligion  of 
Mohammed  is  at  present  profeaaea  by  150 
^^f'SISg^  to  aOO  million  souls,  spread  over  great  parts 
Uon.  of  Aaia  (indndingthe  Indian  Arohipelago), 
Afiioa,  and  southern  Europe.'— over  Asia 
Minor,  Armenia,  Syria,  Palestine,  iuabia,  Mesopo- 
tamia, the  CaneasuB,  Penia.  all  upper  Asia  (including 
Siberia),  the  steppee  of  southern  Russia,  Afghanistan, 
Beluchifltan,  Tibet,  China,  Japan,  India,  I^pt,  the 
Soudan  as  far  as  the  equatorial  lakes,  the  whole  north 
coast  of  Africa  and  thence  deep  into  the  interior,  Euro- 
pean Turkey,  Bulgaria,  Bosnia,  and  Herzegovina.  In 
moat  of  these  regions  Moslems  live  nde  by  side  with 
men  of  other  confeasiona,  even  where  luam  is  the 
ruling  creed ;  it  is  found  unmixed  in  Ccntml  Asia  and 
some  parts  of  Arabia. 

Mohammedans  fall  into  the  two  great  divinons  of 
Sunnites  and  Shf'ites  (SM'a),  Be|>arated  by  such  bitr 
ter  hatred  as  belong  to  two  hostile  religions,  or  such 
as  some  Catholic  populations  feel  towards  a  Protes- 
tant.* The  Sunnites,  who  accept  the  orthodox  tradi- 
tion iSunna)  as  well  as  the  Koran  as  a  source  of  theo- 
logioo-juristic  doctrines,  predominate  in  Arabia,  the 
Turkish  empire,  the  north  of  Africa,  Turkestan,  Af- 
^anistan,  and  the  Mohammedan  parts  of  India  and 
the  east  of  Asia  ;  the  Shf'ites,  whose  origin  has  been 
explwned  in  Mohammedanism  (vol.  xvi.  pp.  5&1,592, 
615),  have  their  main  seat  in  Persia,  where  their  con- 
fesBioo  is  the  state  religion,  but  are  also  scattefed  ovex 
the  whole  sphere  of  IsRun,  especially  in  India  and  the 
regions  bordering  on  Persia,  except  among  the  nomad 
T^ars,  who  are  all  nominally  Sunnite.  Even  in  Turkey 
there  aoe  many  native  Shritea,  generally  men  of  the 
upper  olaaaes,  and  often  men  in  Ugh  office.  The 
Shf'ites  are  less  numerous  and  leaa  imp<»tant  than  the 
Sunnites,  but  on  the  whole  may  amount  to  20  millions. 

SuNimss. 

Orthodox  Islam  preserves  unchanged  the  form  of 
doctrine  established  in  the  10th  century  by 

BoDQitet.     AbtS  'l-5asan  al-Ash'ari  (see  vol  ivlp. 

615j  and  also  pp.  577  to.,  606,  615).  The 

attacks  of  rationalism,  aided  by  Greek  philosophy, 

1  Szaot  itatlBtics  »re  anatuloable  becaiue  we  lack  details  as  to 
the  nest  advance!  which  Islam  hw  recently  made  and  Is  otUl 
making  In  Central  AfHca. 

1  Qenerall;  speakins  the  Sonnltee  are  the  more  bitter  party. 
The  relation  Is  least  nralned  ia  India,  where  the  Smrnltee  ap- 
MoaoU  the  Bblltee  In  reverence  fot  'All,  Haaan,  and  Bos^d,  and 
■hare  the  iHrts  of  tbeM  saints 


I  were  repelled  and  vanquished  by  the  weapons  of  aduh 
lastic  cUiUectic  borrowed  livm  the  enemy ;  on  taoA 
points  of  dispute  discussion  was  foH>idden  ilb^tber, 
and  faith  in  what  is  written  in  Koran  and  tnditioD 
was  enjoined  without  question  as  to  how  these  ttuogs 
were  true  (bil&  kaifa).  Freer  allegorical  views,  bov- 
ever,  were  admitted  on  some  specially  perneriDg 
points,  such  as  the  doctrine  of  the  eternity  of  the  Ko- 
ran, the  crude  anthropomorphirans  of  the  sacred  text, 
etc  ;  and,  since  Mo'tazilite  views  had  never  takea  de^ 
root  among  the  masses,  while  the  caliphs  reqnired  tae 
help  of  the  clergy,  and  ftom  the  time  of  Sutsmkki 
(847  A.i>. )  became  even  more  doady  bound  to  ortho- 
dox views,  the  freethinking  tendenc^r  ms  tfaonm^hlr 
put  down,  and  to  the  present  da^  no  rationalidi^ 
movement  has  failed  to  be  crushed  m  the  bod.  Phi- 
losophy still  means  no  more  than  scholastic  dialectic, 
and  18  the  humble  servant  of  orthodoxy,  no  man  Ytaba- 
ing  on  devious  paths  except  in  secreL  In  the  yetn 
1872-78  the  Afghan  Jamil  al-D(n.  a  professor  in  tlu 
Ashar  mosque  at  Cairo,  attempted  to  read  AvioeDU 
with  his  scholars,  and  to  exercise  them  in  things  tliat 
went  beyond  theology,  bringing,  for  example,  a  ^obe 
into  the  mosque  to  exphun  the  form  of  the  eartfa.  Bnl 
the  other  professors  rose  in  arms,  forbade  him  to  ester 
the  mosque,  and  in  1 879  procured  his  exile  on  the  fm- 
text  that  he  entertained  democratic  and  rev<datioDuy 
ideas.  Tbm  the  later  movements  of  thought  m  Uw 
never  touch  on  the  great  questions  that  exemnd 
Mohammedanism  in  its  first  oeoturies,  e.ff.,  thebcng 
and  attributes  of  God,  the  Aeedom  of  die  will,  sh, 
heaven-  and  hell,  eta  Religions  earnestness,  eeu- 
ing  to  touch  the  higher  problems  of  specolttiTe' 
thought,  hasexpressed  itself  in  later  times  exdnaivd; 
in  protest  against  the  extravagances  of  the  derrislM, 
of  the  worship  of  saints,  and  so  forth,  and  has  th» 
given  rise  to  movements  analogous  to  Puritanism. 

That  even  in  early  times  the  masses  were  uem 
shaken  in  their  attachment  to  the  tradi-  xnam. 
tional  faith,  with  all  its  crude  and  gro- 
tesque conceptions,  is  due  to  the  seal  of  the  ulema.  or 
clergy,  for  the  protection  of  Islam  from  eveir  aba 
influence.  Mohammedanism  has  no  priesthood  stsa^ 
ing  between  Gtod  and  the  congregation,  but  Knanisa 
Sunna  are  f\il1  of  minute  rules  for  the  details 
private  and  dvil  life,  the  knowledge  of  wfaidi  ii 
necessarily  in  the  hands  of  a  class  of  professed  tbeo- 
logians.  These  are  the  'vZemd  ("knoweia,"  sincshr 
Wim),  theology  being  briefly  named  "  the  knowleoge' 
Cffm).  Their  influence  is  still  enormous  and  hudly 
has  a  parallel  in  the  history  of  religions.  For  it  is  not 
supported  by  teinporal  agencies  like_  the  simitaM 
authority  of  the  Cnristian  priesthood  in  the*  Middk 
Ages,  but  is  a  pure  power  of  knowledge  over  the 
ignorant  masses,  who  do  nothing  without  consoltua 
their  spiritual  advisers.  .  When  toe  vigorous  Spuun 
sultan  Man^nir  b.  Abl  'Amir  proposed  to  oon^cates 
religious  foundation  and  the  assemUed  nlema  refinea 
to  approve  the  aot^  and  were  threatened  by  his  vixief; 
one  of  them  replied,  "All  the  evil  say  of  n 
applies  to  :^ouTBelf;  yxra  seek  ni^ust  gains  and  support 
your  ity ustjoe  by  threats ;  yon  twe  mibes  and  practitt 
tingodlineas  in  the  world.  But  we  are  guides  on  tw 
path  of  righteonsness,  lights  in  the  darkness,  iiu 
bulwarks  of  Islam  j  we  decide  what  is  jtist  or  w^v^ 
and  declare  the  rif^bt ;  through  us  the  precepts  of 
religion  are  muntained.  We  know  that  the  snltsa 
will  soon  think  better  of  the  matter;  but,  if  hepe^ 
sists,  evei7  act  of  his  government  will  be  null,  ^ 
every  treaty  of  peace  and  war,  every  act  of  sale  m 
purchase,  is  valid  only  through  our  testimony." 
this  answer  tfaev  left  the  asseml^,  and  ibe  snltu  s 
apology  OTertotuc  them -before  they  had  passed  me 
palace  ^te.''  The  same  oonscBonsness  of  indepeaont 
authority  and  slqiaigth  stiU  sarvives  among  the  ulcaa 
Thus  the  sheikhn  l-Islim  'Abbisf  (who  was  depcM 

*  Von  Kremer.  GttOL  0.  kemdmin  Jdam  d.  JUmi,  LsfN^ 
18B8,p.4et. 
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by  the  professors  of  the  Azbar  in  I8S2)  had  in  the 
first  period  of  his  presidency  a  sharp  conflict  with 
^AbMs  Pasha,  vioeroji'  of  Kgypt,  who  asked  of  him 
an  unjost  legal  opinion  in  matters  of  inheritance. 
When  bribes  and  threats  failed,  the  sheikh  was  thrown 
into  chains  and  treated  with  great  severity,  but  it  was 
the  pasha  who  finally  yielded,  and  'Abb&ai  was  recalled 
to  honors  and  rich  rewards. 

The  way  in  which  the  ulema  are  recruited  and  formed 
into  a  hierarchy  with  a  vigorous  esprit  de  corp*  throws 
an  instructive  light  on  the  whole  subject  before  us. 
The  brilliant  days  are  past  when  the  universities  of 
Damascus,'  Ba^nd&d,   Nfsh&piir,   Cairo,  ^airow&n 
(Kairwan),  Seville,  Cordova,  were  thronged  by  thou- 
sands of  students  of  theology,  when  a  professor  had 
often  hundreds  or  even,  like  Bokh&rf,  thousands  of 
hearers,  and  when  vast  estates  in  the  hands  of  the 
clergy  fed  both  masters  and  scholars.   Of  the  great 
nniversiti^  but  one  survives — the  Azbar  mosque  at 
Cairo — where  thousands  of  students  still  gather  to  fol- 
low a  course  of  study  which  gives  an  accurate  picture 
of  the  Mohammedan  ideal  of  theolo^oal  education.' 
The  students  of  theology  generallyDecin  their  couree 
in  early  youth,  but  not  seldom  io  riper 
years.   AJmoet  all  come  from  the  lowest 
atadenis.     orders,  a  few  from  the  middle  classes,  and 
none  from  the  highest  ranks  of  society, — 
a  fact  which  in  itself  excludes  all  elements  of  freer  and 
more  refined  education.   These  sons  of  poor  peasants, 
artisans,  or  tradesmen  are  already  disposed  to  narrow 
fanatioism,  and  generally  take  up  study  as  a  means  of 
livelihood  rather  than  from  genuine  religious  interest. 
The  scholar  appears  before  the  president's  secretair 
with  his  poor  belongings  tied  up  in  a  red  handkerchief, 
and  after  a  brief  interrogatory  is  entered  on  the  list 
of  one  of  the  four  orthodox  rites, — Sfa&fi'ite,  Qanafite, 
M4Ukite,  and  ^anbalite.    If  he  is  lucky  he  gets  a 
sleeping-plaoe  within  the  mosque,  a  chest  to  hold  his 
things,  and  a  duly  ration  of  Imnd.   The  less  fortanate 
make  shift  to  live  ontrnde  as  best  they  can,  but  are  all 
day  in  the  mostiae,  and  are  seldom  deserted  by  Moslem 
charity.    Having  kissed  the  hands  of  the  sheikh  and 
teaohera  of  his  school,  the  pupil  awuts  the  b^inning 
of  the  lectures.    For  books  a  few  compendiums  suffice 
him.    Professors  and  students  gather  eveiy  morning 
for  the  duly  prayer:  then  the  prof^sors  take  their 
seats  at  the  foot  of  the  pillars  of  the  great  court  and 
the  students  crouch  on  mats  at  their  feet.    The  be- 
ginner takes  first  a  course  in  the  grammar  of  classical 
'Arabic,  for  he  has  hitherto  learned  only  to  read,  write, 
and  oonnt    The  rules  of  grammar  are  read  out  in  the 
memorial  verses  of  the  Ajnlmfya,  and  the  teacher 
adds  an  exposition,  generally  read  from  a  printed  com- 
mentary.  The  stodHit's  chief  task  is  to  know  the 
roles  by  heart;  this  accomplished,  he  is  dismissed  at 
the  end  of  the  year  with  a  certificate  {ijdasa),  entered 
in  his  text-book,  which  permits  him  to  teach  it  to 
others.     The  second  year  is  devoted  to  dogmatic 
{kaldnt  and  tatoh^d),  taught  in  the  same  mechanical 
way.    The  dogmas  of  Islam  are  not  copious,  and  the 
attributes  of  God  are  the  chief  sulneot  taken  up. 
They  are  demonstrated  by  scholastic  dialectic,  and  at 
the  end  of  hb  second  year  the  student,  receiving  his 
certificate,  deems  himself  a  pillar  of  the  faith.  The 
study  of  law  {jSiA),  which  rests  on  Koran  and  tradi- 
tion, is  more  difficult  and  complex,  and  beftns,  but  is 
often  not  completed,  in  the  third  year.    The  student 
had  learned  the  Koran  by  heart  at  school  and  has 
often  repeated  it  since,  hot  only  now  is  the  sense  of  its 
words  expluned  to  him.   Of  the  tractions  of  the 
Propbet  ne  has  learned  something  incidentgdly  in 
other  lectures :  he  is  now  regulariy  introduced  to  their 
Tast  and  artificial  system.    From  these  two  sources 
are  derived  all  religious  and  dvil  laws,  for  Islam  is  a 
P<^tiflal  as  well  as  a  religions  institotaon.   The  five 
main  points  of  relipons  law,  "the  pillam  of  Islam," 

1  Of  the  USmadnun  w  collegM  wbfeh  onoe  belrased  to  the 
nniTant^  of  Damaaeu  bat  five  mulned  In  IWk 


have  been  enumerated  in  vol.  xvi.  p.  till aq. ;  the  civU 
law,  on  the  development  of  which  Roman  law  had 
some-influence,  is  treated  under  Leads  similar  to  those 
of  Western  jurisprudence.  It  is  here  that  the  diflfer- 
ences  between  the  four  schools  (vol.  xvi.  p.  616  sq.} 
come  most  into  notice :  the  Hanafitepraxis  is  the  least 
rigorous,  then  the  Sh^'ite;  the  Hanbalites,  whose 
system  is  the  strictest,  have  praetici^ly  disappeared  in 
the  Milikites.  The  Qanafite  rite  is  official  in  the 
Turkish  empire,  and  is  followed  in  all  Government 
offices  whenever  a  decision  still  depends  on  the  sacred 
law.  as  well  a«  by  all  Mohammedans  of  Turicish  race. 
In  Egypt  and  North  Africa  Shdfi'ites  are  more  numer- 
ous than  Milikites,  while  the  opposite  is  the  case  in 
Arabia.  In  1878  the  Azbar  had  7691  students,— 372a 
Sh&fi'ites  with  106  sheikhs,  2855  M^ikites  with  75 
sheikhs,  1090  Hanafit^  with  49  sheikhs,  23  Hanbalites 
with  1  sheikh.  In  this  as  in  the  previous  studies  a 
compendium  is  learned  by  heart,  and  explanations  are 
given  from  commentaries  and  noted  down  by  the 
students  word  for  word.  The  professors  are  expressly 
forbidden  to  add  anything  of  their  own.  The  rec- 
ognised books  of  jurisprudence,  some  of  which  run 
to  over  twenty  foho  Tuomes,  are  vasUy  learned,  and 
ocoaenonally  snow  sound  sense,  but  excel  miunly  in 
useless  hair-splitting  and  feats  of  scholastic  gymnastiur, 
for  which  the  Arabian  race  has  a  natural  gin. 

Besides  the  three  main  disciplines  the  student  tak«s 
up  according  to  his  tastes  other  subjecta,  such  aa 
rhetoric  {ttui  dni  ioab<^/dn),  logic  (tnan^),  prosody 
('an*^).  and  the  doctrine  of  the  correct  pronunciation 
of  the  Koran  IJird'a  watajidd).  After  three  or  four 
years,  fortified  with  the  certificates  of  hia  various 
professors,  he  seeks  a  place  in  a  law-court  or  as  t. 
teacher,  preacher,  cadi,  or  mufti  of  a  village  or  minor 
town,  or  else  one  of  the  innumerable  posts  of  confi- 
dence for  which  the  complicated  ceremonial  of  Moham- 
medanism demands  a  tiieologian,  and  which  are  gen- 
erally paid  out  of  pious  foundations.  A  place  is  not 
hara  to  find,  for  the  powerful  cor|K>iation  of  th6  idem* 
seeks  to  put  its  own  members  into  all  posts,  and, 
though  the  remuneration  is  at  first  small,  the  young 
'&lim  gradually  accumulates  the  revenues  of  severu 
offices.  Gifts,  too,  fall  in,  and  with  his  native  avarice 
and  economy  he  rises  in  wealth,  position,  and  reputa- 
tion for  piety.  Thecommooaltyreverehim  and  kiss  his- 
hand ;  the  rich  show  him  at  least  outward  respect ;  and 
even  the  Government  treats  him  as  a  person  to  whon» 
consideration  is  due  for  his  infiuence  with  the  masses. 

This  sketch  of  his  education  is  enough  to  explain 
the  narrow-mindedness  of  the  'Uim.  He  deems  all 
non-theological  science  to  be  vain  or  hurtful,  has  no 
notion  of  progress,  and  re«irds  true  sdence — Le.,  the- 
ology—as  naving  reached  finality,  so  that  a  new  super- 
commentary  or  a  new  students'  manual  is  the  only  thing 
that  is  perhaps  still  worth  writing.  How  the  mentiu 
feculties  are  blunted  by  scholasticism  and  mere  memory 
work  must  be  seen  to  be  believed  ;  such  an  education 
is  enough  to  spoil  the  best  head.  All  originality  is- 
crushed  out  and  a  blind  and  ludicrous  dependence  on 
written  tradition — even  in  things  profane-^-takes  ita 
place.  Acuteness  degenerates  into  hair-splitting  and 
clever  plays  on  words  after  the  manner  of  the  rabbins. 
The  A^har  students  not  seldom  enter  Government- 
offices  and  even  hold  important  administrative  posts, 
but  they  never  lose  the  stunp  of  their  education — the 
narrow  unteachable  spirit,  incapable  of  progress, 
always  lost  in  external  aetails,  and  never  able  to  grasp 
principles  and  get  behind  forms  to  the  sabstance  of  a 
matter.  (w.  8.-B.) 

Tet  it  is  but  a  small  fraction  of  the  ulema  of  the 
Moslem  world  that  emoy  even  such  an  edu- 
cation as  the  Axhar  affords.   It  draws  few  Schools. 
Btodents  from  foreign  parts,'  where  the 

•  In  1878  aeventeen  lecture-rooms  of  the  Azhar  hafl  8707  stu- 
dent)), of  whom  only  64  came  from  Constantinople  and  th» 
northern  parts  of  the  Ottoman  Empire,  8  ftom  north  Arabia,  L 
ttom  the  sDvemment  of  Baghdad,  13  Ih>m  Kurdlatao,  and  7  tnak 
Intlla  with  Its  miitj  mllUonSannttw. 
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local  schools  are  of  the  poorest  kind,  except  in  India 
(thanks  to  the  British  GoTernment)  and  perhaps  in 
Constantinople.^  Bokh4T&  was  once  a  chief  seat  of 
learning,  but  is  now  so  sunk  in  narrow  fanaticism  that 
its  eighty  nwdramt  with  their  5000  students  only 
turn  out  a  bigoted  and  foolish  clergy  {Vdmb^ry).* 
But  for  this  very  reason  Bokh&rd  is  famed  as  a  lumi- 
nary of  pure  theology  and  spreads  its  influence  over 
Turkestan,  Siberia,  Chma,  Bduhmir,  Afghanistan,  and 
-even  over  India.  Minor  schools  attached  to  mosques 
■are  found  in  other  places,  but  teach  still  less  than  the 
great  schools  already  mentioned. 
Except  in  India,  where  it  is  controlled  by  the  Gov- 
ernment, _  the  organization  of  the  priestly 
and  judicial  persons  trained  in  the  schools 
is  a  compromise  between  what  theological 
principles  dictate  and  what  the  state  de- 
mands. Neither  Koran  nor  Sunna  distin- 
guishes between  temporal  and  spiritual  powers,  and 
no  such  distinction  was  known  as  long  as  the  caliphs 
acted  in  all  things  as  successors  of  the  prophets  and 
heads  of  the  community  of  the  faithful.  But,  as  the 
power  of  the  'Abb&sids  declined  (see  toI.  xvi.  p.  607 
-so.)  and  external  authority  fell  in  the  proTinces  into 
toe  hands  of  the  goTemora  and  in  the  capital  into 
those  of  the  amir  al-omard,  the  distinction  became 
more  and  more  palpable,  especially  when  the  Biiyids 
KBuwaihids),  who  were  disposed  to  SM'ite  views,  pro- 
■clatmed themselves  sultans,  possessors  of  all  real 
authority.  The  theologians  triedto  uphold  the  ortho- 
dox theory  by  declaring  the  sultanate  to  be  subordi- 
nate to  the  im&mate  or  sovereignty  of  the  caliphs,  and 
dependent  on  the  latter  especially  in  idl  religious 
matters ;  but  their  artificial  theories  have  never  modi- 
fied  facta.  The  various  dynasties  of  sultans  (Btiyids, 
Ghaznevids,  Se^jtilfs,  and  finally  the  Mongols)  never 
mid  heed  to  the  caliphs  and  at  len^h  aboUsned  them  ; 
but  the  fall  of  the  theocracy  only  mcreased  the  influ- 
■eaoe  of  the  cteigy,  the  expoairaerB  and  pracdoal  ad< 
ministnton  of  that  legislation  of  Koran  and  Sunna 
which  had  beoome  putof  the  life  of  the  Mohamme- 
^n  worid.  The  Mamelukes  in  Egypt  tried  to  make 
their  own  government  appear  more  legitimate  by 
nominally  recognizing  a  oontinoatton  of  the  spiritual 
■dignity  of  the  caliphate  in  a  surviving  branch  of  the 
'Abb&sid  line  which  they  protected,  and  in  923  A.B:. 
(1617)  the  Ottoman  Selim,  who  destroyed  the  Mame- 
luke power,  constrained  the  'Abb&sid  Mutawakkil  HI., 
who  lived  in  Cairo,  to  m^e  over  to  him  his  nominal 
«aHphate.  The  Ottoman  sultans  still  bear  the  title  of 
"'sncoessors  of  the  Prophet,"  and  still  find  it  useful 
in  foreign  relations,  since  there  is  or  may  be  some  ad- 
vantage in  the  right  of  t^e  caliph  to  nominate  the 
4ihief  oadi  (^i)  of  Egypt  and  in  the  iact  that  the 
vpiritnal  head  of  Khiva  odls  himself  only  the  na^ 
(vioegerent)  of  the  sultan.'  In  India  too  the  saltan 
owes  somediing  perhaps  to  his  spiritual  title.  But 
among  his  own  subjects  he  is  compelled  to  defer  to 
the  ulema  and  has  no  considerable  influence  on  the 
«ompo9tion  of  that  body.  He  nominates  the  shetkhu 
'l-Imm  (sffliior,  t*  e. ,  president  of  Islam)  or  mufti  of 
Oonstantinople  (grand  mufti),  who  is  his  representa- 
Idve  in  the  im&mate  and  issues  judgments  in  points  of 
faith  and  law  from  which  there  is  no  appeal ;  but  the 
nomination  must  &11  on  one  of  the  moUahs,*  who 
form  the  upper  stratum  of  the  hierarchjr  of  ulenaa. 
And,  though  the  various  places  of  religious  dignity 
-are  conferred  by  the  sultan,  no  one  can  hold  office  who 
has  not  been  examined  and  certified  b^  older  ulema, 
■80  that  the  corporation  is  self-propagating,  and  palace 

\  Id  Kaxan  also  the  standard  of  leandng  seenu  to  have  been 

raued  bj  Russian  and  Western  sobolarB. 

1  The  madroM  Is  hereacoUege.generalljr  attached  toa  moeqae, 
with  lands  whose  revenues  provide  the  means  of  Instruction  and 
in  part  also  food  and  residence  ibr  scholars  and  teachers. 

■  Till  the  Russians  rained  preponderatlnar  Influence  the  kh&n 
of  Khiva  also  acknowledged  the  snitaa  as  hb  suzerain. 

*  HoUah  la  the  Feno-Tarklsh  pronanclatlon  of  the  Arabic 
mmid,  literally  "  patron,"  a  term  appUed  to  heads  of  orders  and 
■Other  religious  dignitaries  of  v&rloiis  grades. 


intrigues,  though  not  without  influence,  can  Qever 
break  tlirough  its  iron  bonds.  The  deposition  of 
'Abd  al-Azfz  is  an  example  of  the  tremendous  power 
that  can  be  wielded  by  the  ulema  at  the  head  of  their 
thousands  of  pupils^  when  they  choose  to  stir  op  the 
masses ;  nor  would  Ma^miid  II.  in  1826  have  vmtured 
to  enter  on  his  struggle  with  the  Janissaries  unles  h« 
had  had  the  hierarchv  with  him. 

The  student  who  has  passed  his  examinations  at 
Constantinople  or  Ciuro  may  take  op  the  purelr  i»- 
ligious  office  of  tWm  (president  in  worship)  or  lataib 
(preacher)  at  a  ^mosque.  These  offices,  however,  an 
purely  ministerial,  are  not  necessarily  limited  to 
students,  and  ^ve  no  place  in  the  hierarchy  and  no 
particular  consideration  or  social  status.  On  the  otha 
hand,  he  may  become  a  judge  or  cadi.  j„jicM 
Every  place  of  any  importance  bas  at  least  offices, 
one  cadi,  who  is  nominated  by  the  (Govern- 
ment,' but  has  no  farther  dependence  on  it,  kbA  is 
answerable  only  to  a  member  of  the  third  class  of  the 
ulema,  viz. ,  tne  mufti  or  pronouncer  of  f^cat.  A 
fetwa  is  a  decision  according  to  Koran  and  Sunna,  bat 
without  reasons,  on  an  abstract  case  of  law  which  is 
brought  before  the  mufti  fay  appeal  firom  the  cadi'i 
judgment  or  by  reference  from  the  cadi  himsdf.  For 
example,  a  dispute  between  master  and  slave  may  be 
founa  bv  the  cadi  to  turn  on  the  general  question. 
"  Has  Zaid,  the  master  of  *  Amr,'  the  absolute  right 
to  dispose  of  his  slave's  earnings?"  When  this  is 
put  to  the  mufti,  the  answer  will  be  nmply  "Yes." 
and  from  this  deoaon  there  is  no  app^,  so  that  the 
mufti  is  supreme  judge  in  his  own  district.  The  gnnd 
mufti  of  Constantinople  is,  as  we  have  seen,  nominated 
by  the  sultan,  but  his  hold  on  the  people  makes  him 
ciuite  an  independent  power  in  the  state  ;  in  Cairo  he 
is  not  even  nominated  by  the  Government,  but  each 
school  of  law  chooses  its  own  sheikh,  who  is  Hao 
mufti,  and  the  Hanafite  is  head  mufti  because  lis 
sdiooi  is  offioal  in  the  Turkish  empire. 

All  this  gives  the  judges  great  private  and  political 
influence.  But  the  former  is  tainted  tqr  ^^^^ 
venality,  the  plague-spot  of  the  East,  chaoin. 
which,  aggravated  by  the  scantiness  of 
judicial  salaries  or  in  some  cases  by  the  judge  havipg 
no  salary  ^  all,  is  almost  universal  among  the  admiB- 
istrators  of  justice.  Their  political  inflnokoe,  a^ 
which  arises  from  the  fusion  of  private  and  pohtaetl 
law  in  Koran  and  Sunna,  is  highly  inconvenient  to  tha 
state^nd  often  becomes  intolerable  now  that  rebtkoi 
with  Western  states  are  multiplied.  And  even  in  neli 
distant  parts  as  Central  Asia  the  law  founded  on  tke 
oonditions  of  the  Prophet's  li^me  proves  sounsoited 
to  modem  life  that  cases  are  often  referred  to  aril 
authorities  rather  than  to  canonical  jurists.  Unis  a 
costomary  law  ( 'oi/)  has  thoe  sprung  up  side  If  m» 
vrith  the  offifual  sacred  law  (xAarf'a),  miu^  to  the 
pleasnie  of  Uie  mtJlahs.  In  Turkey,  and  lately  than 
aU  in  Egypt,  it  has  been  found  necessary  gready,  to 
limit  the  sphere  and  influence  of  the  canonical  jonata 
and  introcuice  tnstitutioius  nearer  to  Western  legal 
usage.  We  do  not  here  apeak  of  the  paper  constitu- 
tions {khatt-isherif)  and  the  like,  created  to  dope 
Western  diplomathrts  and  amuse  their  authors,  hot  of 
such  things  as  consular  Mid  commercial  oourts,  criminal 
codes,  and  so  forth.  The  present  sultan  seems  abort 
aim  at  diminishing  the  power  of  the  ulema  by  mtk 
measures  as  ftequent  changes  of  the  sheikhu  'I-ial&ai, 
though  this  policy  is  perhaps  less  likely  to  confirm  hi> 
power  than  to  rob  it  of  its  last  supports. 

The  offi<»al  hierarchy,  strong  as  it  is,  divims  ib 
power  with  the  dervishes.  A  religion  which  sabaiM 
to  itself  a  raoe  vrith  stronf^y  marked  individoah^  « 

(  Called  In  ConstanUnopIe  aq/Io,  Fenian,  sMUo, "  homed  vp.' 
tcU.,  with  zeal  or  love  to  God.  „  .   .  „, 

•  In  Hirypt  before  ihe  time  of  Said  Pasha  OSSMI)  tbftlw 
Judtrex  were  appointed  by  the  chief  cadi  of  Cain,  who 
from  Constantinople.  Sla^  then  tbej  hav«  been  nomlBstea  or 
the  Snptten  Ooyemment.  , .  i— 

1       and '  Amt  are  the  Oalw  and  SsmpionJaiof  Arauaa  law. 
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always  influenced  in  cultus  and  dogma  the  previous 
viewB  and  tendencies  of  that  race,  to  which  it  must  in 
some  measure  aooommodate  itself.  Mohammed  him- 
self made  a  concession  tu  heathen  traditions  when  he 
recognized  the  Kaaba  and  the  black  stone ;  and  the 
worship  of  saints,  which  is  now  spread  throughout 
Islam  and  supported  by  obviously  forged  traditions,  is 
an  example  of  the  same  thing.  So  too  are  the  relig- 
ioas  orders  now  found  everywhere  except  in  some  parts 
of  Arabia.  Mystical  tendencies  in  Mohammedanism 
arose  mainly  on  Persian  soil  (see  vol.  zvL  p.  616)  and 
Von  Kremer  has  shown  that  these  Eastern  tendencies 
fell  in  with  a  dispositioa  to  asoetunsm  and  flight  from  tbe 
vorld  which  had  arisen  amongj^  Arabs  before  Islam 
under  Christian  influence.^  Intercourse  with  India 
a ...  .  had  nven  Persian  mysticism  the  form  of 
dervisheM.  Buddtiistic  monkery,  while  the  Arabs  imi- 
tated the  Christian  anchorites :  thus  the 
two  movements  had  an  inner  kinship  and  an  outer 
form  BO  nearly  identical  that  they^  naturally  coalesced, 
and  that  even  the  earliest  organizations  of  orders  of 
dervishes,  whether  in  the  East  or  the  West,  appeared 
to  Mohammedan  judgment  to  be  of  one  type.  Thus, 
though  the  dame  of  (see  vol.  xvi.  p.  616)  is  first 
applied  to  Abd  Hdshim,  who  died  in  Syna  in  150  A.  H. 
(767)_,  wc  find  it  transferred  without  question  to  the 
myBtical  brotherhood  which  appeara  in  Khoris&n 
nnder  Abd  Sa'ld  about  200  A.  b.  (815(6).  Yet  these 
two  Bchoob  of  @iifEs  were  never  quite  rimilar;  on 
Sunnite  wnl  ^lifisni  oould  not  openly  impugn  orthodox 
TiewB,  while  in  Persia  it  was  saturated  with  Shf'ite 
heresy  and  the  pantheism  of  the  extreme  devotees  of 
*Alf  (see  voL  xvi.  p.  616).  Thus  there  have  always 
been  two  kinds  of  ^^fls,  and,^  though  the  course  of 
history  and  the  wandering  habits  which  various  orders 
borrowed  from  Buddhism  have  tended  to  bring  them 
closer  to  one  another,  we  still  find  that  of  the  thirty- 
nz  ohief  orders  three  claim  an  origin  from  tbe  caliph 
Abiibekr,  whom  the  Sunnites  honor,  and  the  rest  from 
'Alf,  the  idol  of  the  Shf'ites.'  Mystic  absorption  in 
the  being  of  God,  with  an  increasing  tendency  to 
Panth^sm  and^  ascetic  practices,  are  the  main  scope  of 
•11  ^lifismt  whidi  is  not  necessarily  oonfined  to  mem- 
bers of  orden ;  indeed  the  secret  praciioe  of  con- 
templMion  of  the  love  of  Ood  and  contempt  of  the 
world  is  sometimes  viewed  as  specially  meritorious. 
And  so  ultimately  the  word  fdft  has  come  to  denote 
all  who  have  this  religious  direodon,  while  those  who 
follow  the  special  rules  of  an  order  are  known  as 
dervishes  ("beggars,"  in  Arabic  yuj»n<,  6mg./aMr— 
names  originally  designating  only  the  mendicant  orders). 
In  Persia  at  the  present  day  a  Siif!  is  much  the  same 
as  a  freethinker.  Several  of  the  chief  dervish  orders 
arose  in  tbe  evil  times  before  and  after  the  invasion  of 
the  Mongols:  thus  'Abd  al  K4dir  al-Jfl&nf  (d.  561 
A.H. ;  1165/66)  founded  the  I$.&dfrfya  order,  Ahmad 
al-Rif&'f  (d.  578  A.  H.;  1182/3)  the  Rifa*fya,  Jalilu 
n-din  Rdmf  (see  Ztxf)  the  Mawlairiya,  Abii  'l-Hasan 
al-Sh&dbilf  [d.  656  a.h.  ;  1258)  the  Sfa&dhilfya,  Abmad 
al-Badawl  (d.  675  A.H. ;  1276)  the  Abmadfva  or 
Badawf^a,  an  order  still  very  widely  spread  in  Egypt 
While  dvil  distress  drove  men  to  flee  from  the  world, 
the  stupid  &natiaism  of  Turkish  rule  has  helped  on 
the  belief  in  miracles  so  often  associated  with  mysti- 
dam  and  all  those  deceits  that  go  with  the  spread  of 
enthusiastic  notions.  Of  later  orders  we  may  name 
the  Na^shbendfya,  now  the  most  important  in  tbe 
khanates  of  Turkestan,  whose  founder  died  719  A.H. 
(1319),  the  Sa'dfya  (736  A.H. ;  1335),  tbe  Bekta- 
shiya  (758  A.H. ;  1357),  the  Khalwatfya  (800  a.h.  ; 
1397).* 

The  modem  derrishes  have  sunk  as  low  as  the 
modem  olema.   The  idea  of  absorbed  contemplation 

'  Qp.  ca.,p.92mi- 

*  Tbeee  cCklnu  to  early  orlfrin  are  mere  fobles,  like  the  claim  of 
the  Oweisl  order  to  spring  m>m  Owel«,  one  of  the  oldest  tradl- 
tloiiaUste,  and  so  fortb. 

*  Tbe  best  acooont  of  tbe  derrlahee  Is  still  that  in  D'Ohsson, 
SMetm  GMraldsrA^i.  Ottoman,  TOl.U.,  Paris,  17W. 


of  the  divine  being,  freed  from  all  earthlv  conceptions^ 
and  of  mortification  of  the  flesh  in  order  to  become 
one  with  God,  is  grossly  caricatured  in  the  insane  how- 
lings  Au  (he,  he  "J  and  self-torture  with  red-hot 
knives,  etc.,  practiced  by  the  "howling"  Rifk'fya  and 
in  the  dizzy  whirling  of  the  "dancing"  Mawlawfya. 
Very  pestilent  too  is  their  traditional  reputation  for 
holiness  with  the  common  people,  while  ecstatic  piety 
easily  passes  into  deceit  where  it  is  still  generally  be- 
lieved that  a  saint  [toali)  can  work  miracles.  The 
wandering  dervishes  especially,  who  move  con- 
stant!/ from  place  to  place,  are  noted  for  all  sorts  of 

i'ligghng  impostures,  by  the  ud  of  which,  like  thfr 
''ogis  of  India,  ^bey  live  at  the  cost  of  the  people.* 
But  they  are  no  longer  trusted  or  held  in  much  esteem 
even  by  tbe  populace,  whereas  the  conventual  orden 
are  usually  regarded  as  pious  and  inspired  men. 
Sheikh  Abmad,  tbe  founder  of  the  Badawfya,  is  the 
national  saint  of  E^pt,  and  his  tomb  at  Tanta  is  a 
^eat  place  of  pil^mage.  The  uleina  dislike  these- 
rivals,  but  can  do  little  agunst  their  influence. 

The  bright  side  in  the  modem  world  of  Islam  ia 
found  among  the  lower  classes.  The  ruling  classes  of 
Turkey  are  utterly  corrupt,  and  for  centuries  their  one 
art  of  administration  has  been  to  suck  the  provinoea 
dry.  Taxes  are  exorbitant  and  bad  laws  check  the 
production  of  wealthy  while  what  remuns  of  the  usefnl 
institntions  and  pnblic  works  of  old  time  daily  decays. 
To  this  is  added  the  recklessness  bom  of  a  more  or  lesBi 
clear  consciousness  that  things  cannot  last  as  they^  are. 
The  effendi  of  Constantinople  has  lost  iaith  in  hia 
reli^on  and  tbe  future  of  his  race ;  as  for  a  sense  of 
honor,  as  we  understand  it,  that  does  not  exist  in  the- 
East.  In  Egypt  things  have  not  been  quite  so  bad 
since  Mohammed  '  Alf  destroyed  the  Mamelukes  and 
founded  a  state  with  some  pretensions  to  order  and 
solidity ;  selfish  as  he  was,  he  saw  that  to  maintain  the 
revenue  it  was  necessary  to  stimulate  production,  and 
to  this  end,  amid  many  mistakes,  he  took  not  a  few 
useinl  steps.  His  successors  were  less  wise  and  skil- 
ful, yet  prosperity  increased,  and  for  the  first  time  for 
centuries  national  feeling  began  to  assert  itself  But 
this  movement  fell  into  the  hands  of  the  ignorant  and 
ianatical'Or&bf  F&sha  (1882)  and  led  to  the  English 
occupation  and  the  enUre  diso^nizatton  of  the- 
country,  so  that  Cairo  is  now  llttie  better  than  Con- 
stantinople. 

Yet  with  all  this  the  poorer  classes  have  not  lost 
their  vigor,  and  among  them  Islam  has 
still  a  deep-rooted  streng^th.  The  common 
Turk  of  Roumelia  or  Asia  Minor  is  still  a 
solid  sober  honest  fellow  and  a  brave  soldier,  always 
ready  to  make  every  sacrifice  for  his  religion.  In 
Egypt  tbe  morality  of  the  people  has  suffered  from 
tbe  great  foreign  immigration,  which  has  introduced 
many  evil  elements  as  well  as  some  good;  yet  even 
here  the  great  mass  of  both  townsmen  and  peasants 
are  loyal  to  the  old  fiuth  and  to  the  ImcUtional  sobriety 
and  paramony  which  the  nature  of  the  ooontry  itsdf 
prescribes,  ^eae  qnaUties  taken  with  the  undoubted 
mtelligenoe  of  the  Aralnan  population  give  hope  of  a. 
revival  of  prosperity  on  the  Nfle  under  more  favorable 
political  conditions.  Tbe  people  have  a  pereuasion  of 
the  superiority  of  their  reunon,  whioh,  while  it  often 
makes  necessary  reforms  difficult,  prevents  them  from 
losing  national  individuality  and  self-relianoe,  and  the 
belief  in  predestination  gives  a  certain  dignity  and 
self-possession  under  calamities,  without  ezcinding- 
foresight  and  activity  in  daily  dutjr.  But  whether  all 
this  is  enough  to  secure  the  political  revival  of  the 
Sunnite  commonwealths  is  douDtfol  in  face  of  tbe  pre- 
ponderating influence  on  all  the  coasts  of  the  Levant  of 
Western  civilization,  which  as  yet  is  almost  entirely  a 
disintegrating  force  and  seems  oertun  to  prevent  a 

*  These  mendicants  belong  in  part  to  orders  like  tbe  Bektashim. 
and  Rli&'lya,  whose  other  members  live  In  convents  (Khansan^ 
Takiya) ;  In  part  the;  are  falanderin  (Calanden),  te.,  bound  or 
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redintegration  of  lelam  in  Turkey,  and  probably  also 
in  Egypt.  The  khanates,  aeaiii,  are  sunk  in  incredible 
moral  corruption  cloaked  by  blind  fanaticism,  while 
moat  of  the  Bedouin  tribes  of  Arabia  have  known  little 
About  Koran  and  religion  for  the  last  eight  centuries.' 
Islam  has  certainly  still  a  great  future  in  Central 
Africa,  but  this  can  hardly  lead  to  veritable'  refonna- 
tion  of  its  system.  Still  there  are  many  evidences 
that  the  faith  u  not  yet  dead  even  in  its  old  realms. 
We  lay  no  stress  on  the  existence  of  various  sects  op- 
posed to  the  current  Sunnite  orthodoxy,  such  as  the 

Euritanical  Wahhabites  of  Arabia  and  India,  or  the 
'RUSES  (^.r.),  Nopairiya,  Isma'fli'ya,  and  Metwilfya 
of  Syria,  who  are  tinged  with  Shi'ite  views  and  belong 
only  politically  to  the  Sunnite  section  of  Islam.  But 
in  India  there  are  still  living  seeds  of  further  devel- 
opment within  Islam  proper.  Under  English  control 
the  ulema  are  unable  to  maintain  the  same  spiritual 
tyranny  over  men's  minds  as  elsewhere,  and  we  find 
more  mutual  toleration  between  Sunna  and  Shf'a,  an 
ea^  accommodation  to  local  tradition,*  and  even  an 
ability  to  leave  the  grooves  of  Al-Ash'arf's  scholasti- 
fflsm  and  approach  the  ideas  of  the  old  ratiooalistio 
Mo'tazilites.  Movements  in  this  direction  have  come 
to  light  qatte  recently ;  but  their  further  growth  need 
not  here  oe  speculated  on.' 

SHf'lTES. 

The  extreme  Shf'ite  view  that  'Alf  is  to  be  regarded 
as  ao  incarnation  of  the  Oodh^  (see  vol.  xvi.  pp. 
-586,  615)  maintained  its  predominance  only  in  times 
when  and  places  where  the  opposition  to  the  sover- 
■eignty  of  tne  OmajT'ads  and  'Abbdsids  was  intense,  or 
where  pantheistic  lofluenoes  fk>m  India  were  at  work. 
From  the  first  there  existed  also  a  milder  form  of 
Shf'ite  &ith,  which  soon  was  at  open  war  with  the 
fanatical  Ism&'flfya  and  their  disfflples,  die  F&^nutes 
and  Assassins  (vol.  xvi.  p.  616  sg.).* 

It  was  through  the  moderate  Shf'ites  that  the 
oaiUph  Ma'miin  thought  to  raoom^  his 
dynasty  wit^  the  honse  of  'Alf  (vol.  xvi.  p. 
606),  and  it  was  this  party  that  became 
dominant  in  Persia  in  the  lOth  Christian 
century  under  the  Bilyids.  When  they  conquered 
Baghcmd  the  Bdyids  uistained  from  interfering  with 
the  Sunnite  orthodoxy  of  the  populations  of  the  capi- 
tal and  Arabian  'Ir&V:,  batthe  shf^te  futh  was  openly 
professed  in  their  courts  at  Rai,  Shir&x,  and  Kirmin. 
But  in  the  next  oentory  the  power  of  the  Shf'ite 
dynasty  crumUed  and  fell  before  the  Ghaznevids  and 
'Seljiiliis,  who  as  Turks  were  Sunnites,  and  repressed 
ihe  opposing  views.  In  the  13th  oenturv  the  Moham- 
medan East  was  overran  b^  the  Mongols,  who  at  first 
mre  indiflbrent  to  all  relinon,  and  gave  the  Persian 
Shf  Ites  |wrlecfc  liberty ;  later  on  t^e  neat-grandson 
of  JenghiB  Kh&n,  Monaoimed  Khodahoende  Oe^ita 
^1303-16),  himself  became  a  Shf'ite ;  nor  was  the  prog- 
ress of  the  sect  checked  by  the  fall  of  the  d^asty  and 
the  conquests  of  Tlmiir  (1387),  who  veUed  his  religious 
indifference  by  proclaiming  himself  an  admirer  of  Alf. 
Thus  the  mass  of  the  ^r«an  population  remained 
Shf'ites,  and  theTfmiirides  accommodated  themselves 
to  the  religious  feelings  of  their  subjects.  Tfmtlr's 
son,  Sh4h  Rokh,  even  built  and  furnished  forth  the 
tomb  of  the  im&m  Ri^  in  Meshhed  (Meshed).  The 
troublous  times  that  followed  and  the  intervention  in 
Persian  affairs  of  the  Sunnite  Ak-Koyunlu  (see  voL 
zviii.  p.  632  sf.jmusthave  been  unfavorable  to  Shf'ite 
priuini^ ;  bat  they  guned  a  final  victory  through  the 
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■aq..  aes  M.  The  wabhabltes  protest  against  this  laxity. 

■  See  wed  Ameer  'All,  ftnmoJ  Late  M^aamedan$,  London, 
1880,  ptefcce. 

*  when  the  HHinltA  lords  of  Enpt  tried  to  enter  into  relations 
with  the  moderate  Shl'lte  Bdytds  in  BaghdAd  they  were  met  with 
polite  nserve.  and  subsequently  public  protests  egalnstthem  em- 
juiated  from  the  *  Allde  circles  of  that  (WOatenftld,  Gaekiehte 
4l(r  ^lOmtdeH-ChaHren.  OOttlngea  L8S1.  pp.  t97,  2*1). 


[  Safawi  dynasty,  whose  founder,  Sh&h  Ismd'fl  {I49^^- 
i  1523),  gave  the  Shf'ite  doctrine,  in  the  form  in  which 
'  it  is  held  by  the  Ithni-'Asharfya,  the  ponttoa  it  still 
;  has  as  the  state  religion  of  Persia. 

The  Ithnd-'Ashariya,  or  "  Twelvers,"  a  sect  of  the 
'  moderate  Shf'ites,  have  their  name  from 
the  respect  they  pay  to  'Alf  and  his  eleven  IJjJ^ 
'  immediate  heiiB  through  F^i(ima,  daughter 
of  the  Prophet.    Like  all  Shf'ites,  they  hold  that  'Alf 
wan  designated  as  his  successor  by  Mohammed.*  and 
I  unjustly  thrust  aside  by  the  three  actual  caliphs, 
Abiibeicr,  'Omar,  and  'Othm&n.    Still  more  do  thej 
I  hate  the  Omayyad  enemies  of  'Alf  and  his  house  (see 
i  vol.  xvi.  p.  587).    They  and  the  'Abb^ds  wem 
;  usurpers,  the  true  caliphs  tfc  jure  being  the  imims— 
'(I)  'Alf;  (2)  Hasan;  (3]  Hosain,  then  his  heirs  in 
the  direct  line— (4)   'Alf  II.;  (5)   Mohammeil  al- 
iB&kir;  (6)  Ja'far  al-$&di^  ;  (7)  Milsd  al-K&^im  :  (H) 
'Alf  III.  al-Rid&  (in  modern  pronunciation  Riza):  (9) 
Mohammed  II!  al-Tawdd;  (10)  'Alf  IV.  al-'Astari; 
idl)  ^asan  IT.  al-Kham(;  (12)  Mohammed  HI.  >1- 
!  Mahdf,  who  lived  in  the  second  half  of  the  3d  oentn^ 
I  of  the  flight  (9th  centuir  A.D.),  and  to  whom  hu 
1  Shf'ite  partisans  looked  to  rree  them  from  the  *Abb<nd 
I  yoke.   These  hopes  failed  and  he  himself  disappeared, 
whence  the  belief  grew  that  he  was  concealed  in  a  cave 
I  at  Samarra  and  would  return  at  the  end  of  dajf. 
Meantime  Uie  sovereignty  belongs  to  the  other  descend- 
ants of  'Alf,  the  Sayyids  (lords).    In  fact  the  Safawii 
'  claimed  descent  from  the  seventh  im&m,  and  neither 
the  Afghan  Nadir  Sh&h,  who  overthrew  their  power, 
nor  the  K^ars,  who  now  rei^n,  are  r^arded  as  legiti- 
mate. The  false  position  which  the  royal  house  stands 
in  with  the  clergy  is  an  important  element  in  the 
weakness  of  the  crumbling  state  of  Persia. 

All  other  points  in  whi^  Shf'ites  differ  from  Son- 
nites  depend  on  their  legitimisdc  ojHnionB, 
or  are  aooommodationB  of  the  rites  of  Islam 
to  the  Persian  nationality,  or  else  are  petty 
matters  affecting  ceremonial.  The  rejection  of  tlie 
whole  Sunnite  traditions  goes  with  the  repudiatiim  of 
the  caliphs  under  whose  protection  these  were  handed 
down.*  An  allegorical  and  mystical  interpretation  no- 
onciles  the  woras  of  the  Koran  with  the  inordinats 
respect  paid  to  'Alf ;  the  Sunnite  dootrine  of  the  on- 
created  Koran  is  denied.  To  the  Mohunmedan  con- 
fession There  is  no  god  but  God  and  Mohammed  ii 
His  ambassador"  they  add  "and  'Alf  is  the  vice- 
gerent of  God"  (woZf,  properly  "confidant").  Hiew 
are  some  modifications  in  detail  as  to  the  four  main 
relif  ions  duties  of  Islam,— the  prescriptions  of  ritual 
punty,  in  pardonlar,  being  abrardly  exaj^erated  and 
made  the  main  duty  of  the  fiuthfiil.  The  prayeis  an 
almost  exat^y  the  same,  bat  to  take  part  in  pnbBs 
worship  is  not  obligatory,  as  there  is  at  preaest  ne 
legitimate  im&m  whose  authority  can  direct  the  prayar 
of  the  congregation.  Pilgrimage  to  Mecca,  to  whiA 
the  Snnnite  indwellers  of  'Izif:  and  Aralna  opposi 
difficulties,  though  sinoe  the  reign  of  *Abd  al-Mejul  it 
is  officially  thrown  o^n  to  all,  may  be  performed  by  a 
hired  substitute,^  or  its  place  can  be  taken  by  a  visit  to 
the  tombs  of  Shf'ite  saints,  cff. ,  that  of  'AM  at  Nejef. 
of  Hosain  at  KerbelA,  of  lUji  at  Meshhed,  or  of  the 
"utistained  F&Uma"  at  ^nm  (F&thna-i-ma'afdnj. 
daughter  of  Mdsi,  the  7th  imim).  The  Shf'ites  are 
much  the  most  zealous  of  Moslems  in  the  woisbip 
of  saints  (real  or  supposed  descendants  of  *Alf)  and  in 
pilgrimages  to  their  graves,  and  they  have  a  character- 
istic eagerness  to  be  buried  in  those  holy  places.  Tie 
Persians  have  an  hereditary  love  for  pomps  and  festiv- 
ities.  and  ao  t^e  Shf  Stes  bave  devised  many  rdigioiis 

'  To  main  this  credible  diren  pMSges  of  the  Koran  have  beea 
chanited  from  the  recetvad  readlngB,  and  uUliiuMy  a  specU 
sdra  wu  tamA  oat  ot  Koran  fdinaes.  Sea  Nfildeke,  OetA.  M 

■  But  %e  oomparlion  of  Shi'ites  with  Pnt«rtanti  to  MO^ 
Shl'ltes  have  th^ awn  tradition  l^adU)  nterad  to  'Alf.  whM 
Is  gToaaly  distorted,— Indeed  a  tissue  of  Uee. 

I  This  the  Sonnltee  aim  allow  under  certain  condltloBa. 
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ftuta.  Of  these  the  great  sacrificial  feast  ( ^(d-t-^uT- 
hdn;  Turkish  ^urb&n  Bairdm)  ia  also  Sunnite;  the 
first  teo  dajv  of  the  month  Moliarram  are  dedicated 
to  the  ipoarning  for  the  death  of  Uosain  at  KerboU 
(vol.  xvi.  p.  591 ),  which  is  celebrated  by  passion-plays 
ha^ztua;  see  vol.  xviii.  p.  672),  while  tlie  universal 
joy  oit  the  Nauroz,  or  the  New  Year  of  the  Old  Per- 
sian calendar,  receives  a  Mohammedan  sanotion  by  the 
tradition  that  on  this  day  the  Prophet  conferred  the 
<»liph&te  on  'All.* 
While  they  naturally  reject  the  four  Sunnite  schools 

of  jurisprudence,  the  ShE'ites  also  derive 
oL  offloeni.      '^^  ''^"^       Koran,  and  their  trained 

dergy  (mollahs)  are  the  only  dass  that  can 
give  legitimate  legal  responses.  The  tnuning  of  the 
moUah  resembles  that  of  the  Sunnite  '&lim.  The 
coane  at  the  madrasa  embraces  grammar,  with  some 
rhetoric  and  prosody,  logic,  dogmatic,  Koran  exegesis, 
tradition,  ana  jurisprudence,  'and  finalljir  some  arith- 
meUc  and  algebra.  The  best  madrasa  is  at  KerbeUL* 
But  the  best  students  of  Kerbeli  are  no  match  even 
for  the  Sunnite  disciples  of  Bokh&rd.'  The  scholar 
discharged  from  his  studies  becomes  first  a  simple 
mollah,  t'e.,  local  judge  and  notary.*  A  small  place 
has  one  such  judge,  larger  towns  a  college  of  judges 
T  j<  I  I      under  a  head  called  the  thei0tu  'Uhldm. 

The  place  of  the  Sunnite  muftis  is  filled  by 
^  certain  of  the  trndmr^xm^a^  tc,  presidents 
of  the  chief  mosques  in  the  leaaing  towns,  who  in  re- 
ject of  this  fiint^ion  bear  the  Utie  of  imdm  mustekid. 
*Rm  is  a  dignity  conferred  by  the  tadt  oonseDt  of  peo- 
gle  and  cfergy,  and  is  held  at  one  time  only  by  a  veiv 
nv  diatingnished  men.  At  the  beginning  of  the  19ta 
century  there  were  but  five  mcgtehids  in  Persia;  now 
(1887)  they  seem  to  be  more  numerous.  In  Persia  the 
cadi  (Min)  is  an  inferior  judge  who  acts  for  the 
afaeikhn  *1-Isliim  in  special  cases,  and  a  mufti  is  a 
solicitor  acting  under  the  judge  to  prepare  oases  for 
court 

Under  the  Safawis,  when  the  demr  had  great  in- 
fiuenoe,  they  had  at  their  head  the  foarti  'ffomr,  who 
administered  all  pious  foundations  and  was  the  highest 
judicial  authori^.  But  so  great  a  power  was  loiuid 
aaogerous;  *Abh&s  the  Great  (1586-1628)  abstained 
Irom  filling  up  a  vacancy  which  occurred  in  it,  uid, 
though  Sh&h  Sefi  (1628-1641)  restored  the  office,  he 
iriaoea  it  in  commission.  Nfidir  Sh&h  abolished  it  in 
his  attempt  to  get  rid  of  the  Shf  ite  hierarchy  (1736), 
ud  since  then  it  has  not  been  restored.  Yet  the 
im&m-jum'a  of  Isp&h&n,  the  old  Safawi  capital,  is 
tacitly  regarded  as  representative  of  the  invisible 
im&m  of  the  house  of  'All,  who  ia  the  true  head  of  the 
church.  Various  vain  attempts  have  been  made  in  the 
19th  century  to  subordinate  the  authority  of  the  clergy 
to  the  Government.  These  attempts  had  thesympa- 
thy  of  the  better  classes,  for  the  venality  and  moral 
oorrapUon  of  the  mollahs  and  their  disposition  to  the 
most  vulgar  ftaud  are  proverbid.  But,  on  the  other 
hand,  the  clerical  power  and  the  right  of  asylum  at 
Meshhed,  ^um,  and  some  other  sanctuari^  are  the 
only  protection  of  the  masses  against  the  arbitrary 
tyranny  of  the  court  and  the  officials.  There  is  now  a 
sort  of  truoe  between  the  Government  and  the  clergy, 
though  the  former  is  always  suspidoua  of  the  latter. 
Only  the  venality  of  the  spiritual  courts  has  led,  as 
in  Tiu^estan,  to  a  limitation  of  their  jurisdiction,  and 
judicial  decisions  are  given  also  by  civil  magistrates 
according  to  *oi/  or  customary  law  and,  although  their 
decisions  are  often  arbitrary,  they  are  commonly  re- 
sorted to  in  cases  affecting  pni^rty,  in  which  the 
spiritual  judge  would  think  it  his  duty  to  '*  eat  up  " 

'  Without  tbia  sanction  the  Nauroz  waa  celebnted  even  at 
«OQrt  under  the  'AbM«ldi.  It  1b  the  only  ttMBt  still  celebrated  b; 
the  poor  as  well  as  the  rich. 

■  On  Turkish  soil ;  but  the  Sbl'lte  foundations  there  are  toler- 
ated. 

■  Polak,  Pertim,  Leipsic,  1866, 1. 290. 

'  Ho  contract,  especlsllr  no  contntct  of  marriage,  Is  valid  un- 
Mi  made  before  «  mollab.  An  (wdlnaiy  InArlor  Jodge  ia  called 
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the  sum  in  dispute.  The  main  prop  of  the  mollies 
against  the  Government  are  the  scum  of  the  popula' 
tion,  the  H{U  or  foul  rowdies.  In  1862,  according  to 
Vbrnb^ry,  the  im4m-ium'a  of  Isp^hdn  had  at  his 
orders  a  thousand  of  these  scoundrels. 

The  rivals  of  the  clergy  in  popular  influence  are  the 
dervishes,  whose  show  of  holiness^  cloaks 
an  immorality  and  propensity  to  crime  far  Dervishes, 
exceeding  what  is  found  among  their 
brethren  in  Egypt  and  Turkey.  So  it  has  been  for 
centuries,  as  appears  in  Olcarius's  account  of  the  Cal- 
anders  of  his  time  (1637).  Supported  by  popular 
supersUtion,  the  Persian  dervishes  are  much  more 
pretentions  than  those  of  the  West  At  the  great 
feasts  especially  they  quarter  themselves  impudently 
in  wealthy  houses  and  deafen  the  indwellers  with  theif 
unceasing  cry  of  Kf  ("0  Truth !  "  the  mystical 
equivalent  of  "0  G^!").  The  wise  and  modest 
dervish  who  in  Sa'df's  poems  tells  the  greatest  sultan 
the  truth  as  to  the  hollowness  of  his  royal  state  has 
degenerated  into  the  half-mad  and  insolent  Iianger-on 
who  thrusts  himself  into  audience-chambers  and  claims 
theseat  of  honor  beside  the  grandees.  The  multitude 
of  these  motley  vagabonds,  some  harmless,  others  dan- 
gerous, ia  explained  by  the  love  for  idleness)  bufibonery, 
and  story-telliDg,  which  is  even  more  marked  in  Persia 
than  in  other  parts  of  the  East. 

Hie  great  practical  difference  between  the  Sunnite 
and  Shrite  oommnnitieB  is  that  among  the 
former  it  is  only  with  the  upper  classes, 
who  are  few  in  number,  and  with  the  worse 
sort  of  dervishes  that  obedience  to  the  pre- 
cepts of  religion  is  a  mere  formal  profession. 
Most  of  the  ulema  and  the  middle  and 
lower  classes  are  sincere  Moslems.  In  Persia  it  is  the 
other  way;  the  praise  of  religion  is  always  on  men's 
lips,  but  the  inner  conviction  is  that  it  is  aU  a  mockery, 
lie  clergy  laugh  inwardly  at  their  own  functions  ;  the 
educated  olacees  either  believe  nothing  at  all  or  hold 
secretly  to  a  ^dfl  pantheism.  Sa'df  and  9&fiz  are 
much  more  to  them  than  the  Koran  ;  and,  while  the 
the  Sunnite  take  his«orte>&t&&Vxe  from  the  Koran,  the 
Sbl'ite  uses  a  oo^^  of  the  songs  of  Q&fiz.  With  the 
common  people  it  is  not  the  proper  precepts  of  Islam, 
but  the  Shf'ite  tenets  direct  against  Sunnites  and 
Jevrs,  that  find  hearty  adherence.  The  death-feast 
of  l^asan  and  ^osain  excites  them  far  more  than  the 
great  sacrificnal  feast ;  and  'Alf,  the  national  saint  is 
much  more  popular  than  Mohammed.  Islam,  as  it 
was  forced  ou  Persia  by  'Omar,  was  the  faith  of  for- 
eign conquerors  and  oppressors  ]  and  the  people  have 
revenged  themselvea  by  travestymg  it  and  veiling  their 
old  convictions  under  its  outwurd  forms.  And  so 
Islam  has  never  had  any  considerable  influence  on  con- 
duct save  that  it  has  confirmed  the  natuial  tarn  of  the 
Persians  for  lying  and  hypocrisy.  As  it  was  long 
necessary  to  profess  orthodoxy  for  fear  of  the  Arabs, 
it  came  to  be  an  established  Shf'ite  doctrine  that  it  is 
lawful  to  deny  one's  fiuth  in  case  of  danger.  This 
"caution"  (ta^j/a)  or  "concealment"  {kOmdn)  has 
become  a  second  nature  with  the  Persians.  And  with 
this  it  goes  that  no  one  shrinks  from  secret  sins, 
though  outwudly  professing  the  utmost  devotion. 
The  preparation  of  wine  and  spirits,  for  example,  is 
confined  to  Jews  and  Armenian  Christians,  but  private 
drunkenness  is  most  common.  Very  conscientious  or 
pious  people,  however — c.  ff.,  the  dervishes — use 
rather  opium  or  hashish  ana  confound  the  narcotic 
intoxication  with  mystic  ecstasy.  Another  mischiev- 
ous thing  is  the  permission  of  temporary  marriagM,-^ 
marriages  for  a  few  hours  on  a  money  payment  This 
legitimized  harlotry  (mot'a)  is  forbidden  by  the  Snnna, 
but  the  Shf'itee  ulow  it,  and  the  mollahs  adjust  the 
contract  and  share  the  women's  profit& 

With  all  this,  modem  observers  are  agreed  that  the 
middle  and  lower  classes  of  Persia  are  not  hopeless, 
and  that  their  natural  inbelligenoe,  though  oombined 
with  lack  of  perseverance,  would  make  it  mnofa  eaaar 
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for  tfaem  than  for  the  Turks  to  take  a  new  start  if  they 
were  freed  from  the  wretched  civil  and  eccleuastical 

administration.  There  is  still  mental  life 
SUiteaectB.  and   vi^or  timoon  them,  as  appears — 

though  in  an  unfavorable  aspect^-^monc 
the  fleets,  which,  allowance  being  made  for  "  takfya, 
play  DO  inoonaidemble  part.  The  Akhb^s  (t^^i- 
tionalists),  who  adopt  a  semi-philosophical  way  of 
ezplaioiiig  away  the  plainest  doctrines  (such  as  the 
resarreotjon  of  the  flesh)  on  the  authortty  of  false 
traditions  of  'Alf,  are  not  so  mnch  a  sect  as  a  sdiool 
of  theology  within  the  same  pale  as  the  orthodox 
8hf  *a  or  mmtehidU.^  A  real  dissenting  sect,  however, 
is  the  Sheikhfs,  of  wfacee  doctrines  we  have  but  im- 
perfect and  discrepant  accounts.*  Representatives  of 
the  old  extreme  Sbf'ites,  who  held  'Alf  for  a  divine 
incarnation,  are  found  all  over  Persia  in  the  'Alf-Il&hf 
or  'AI(-All4hf  sect  (*'  'Ali  deifiers").' 
Finally,  in  the  year  1848  there  broke  out  a  violent 

reaction  against  the  wretched  condition  of 
BAbl  State  and  church  at  a  moment  when  a  new 

movement,  sucoessioo  to  the  throne  had  (as  is  wont) 

involved  great  part  of  the  land  in  anarchy 
(oomp.  vol.  xvii).  p.  662^3).  As  eu-lyas  1837  a  youns 
enthusiast,  'Alf  (son  of)  Mohammed,  imbued  with 
pantfaeistio  and  otHnmnnistic  ideas,*  had  begun  a 
peaceable^  but  eealous  propaganda.  Conustently 
enou|[h  with  ultra-Shl'ite  principles,  he  deemed  him- 
self mspired  by  the  spirit  of  God,  and  claimed'to  be 
the  Mahdf,  the  twelfth  im&m,  issued  from  his  obscur- 
ity to  lead  the  worid  to  salvation.  He  took  the  title 
ofB&bal-din  ("portal  of  the  faith"),  and  hisfoUowers 
are  know  as  B&bfs.  Bfb  was  a  man  of  profound 
HDcerity  and  averse  to  violent  measures ;  he  avoided 
all  open  polemic  asainst  the  Government,  which  in 
turn  at  first  tolerated  him  in  its  Jealousy  of  the  clergy. 
In  1844  tJie  too  great  zeal  of  his  follower  Mollah 
^osain  oooauoned  B&b's  imprisonment;  but  Hosain 
and  his  emissaries  continued  toe  propaganda  and  made 
many  oonv^s  in  all  provinces.  When  the  troubles  of 
1848  broke  out  ^osain  raised  open  rebellion  in  Mazen- 
derftn.  Terrible  conflicts  ensued,  made  only  more  bitter 
bytheeze(!utionofB4b(18tb July,  1849).  Apparently 
oppressed,  the  movement  proved  that  it  was  not  ez- 
tinct  in  an  attempt  to  assasunate  the  sh&h  in  1852. 
A  new  proscription  followed ;  but  there  is  no  doubt 
the  Bdbism  still  lives  in  secrecy,  and  the  universal 
sympathy  felt  for  the  martyr  Bib  among  generously 
minded  Persians  may  still  give  it  a  foture.' 

Less  dangerous  than  these  bold  communists  are  the 
Ishmaelites,  direct  descendants  of  the  old  Ism&'flfya, 
whose  nihilist  doctrines  are  now  diluted  into  a  harmless 
doctrine  of  inoamation.  They  are  pretty  numerous 
in  India,  at  Bomb^,  Surat,  and  Buriiampur,  but 
hardly  are  found  in  Persia.* 

Despite  their  matnal  feuds,  SooQites  and  Shi'itee  are  at 
one  in  their  hatred  and  contempt  for  theprofessorB  of  other 
religions.  Holding  that  faith  and  unbdief  are  matter  of 
predestination,  Islam  is  not  given  to  forcible  proselytizing, 
and  on  certain  conditions  Christisns  and  Jews  (and  later  on 
Zoroastrians  also)  have  always  been  tolerated  in  the  Mo- 
hammedan empire,  except  that  'Omar,  mainly  on  political 

»  The  orthodox  are  so  called  because  they  allow  the  aathority 
of  the  muJtebld  (fiffint,  p.  AM).  SeeGobineau,  XeaJec^Ttox,  etc., 
tUm  PAste  Onfrafe,  Parli,  1866,  p.  28  to. 

>  Qobineau  (up.  cU.,  p.  SO)  re(ncons  them  as  orthodox  ;  bat  see 
FOlak,  iVr«ien,  Leipslc  1865, 1. 848 ;  oomp.  also  Von  Kremer,  Qaek. 
d.  herrtchendm  Idem  da  THamg.  p.  206  to.  (after  Eaieu  Beg). 

»  SeePolak,  op.cti..  p  849;  MsJcoIm,  ifirt.  t^Penia,  li.  382;  Re- 
hatsek,  ln/oum.£.5.J.  (Bombay  blanch),  IM),  p. 424.  Langlis, 
in  Chardln,  Vouaoa,  1811,  z.  241,  says  that  at  the  MKlnnliig  (rf^tbe 
19th  century  their  chief  seaU  were  north  of  Kandahar  and 
Kabul  (Cabul),  and  at  Kashan. 

•  The  fusion  of  these  two  tendencies  is  In  Persia  as  old  as  Mai- 
dak  (vol.  zTlU.  p.  622).  Communistic  rlslnm  constantly  took  place 
in  various  parts  of  Persia  under  the  caliphs,  and  that  of  BAbek 
endauKered  the  empire  for  twentv  years  (till  837  a.d.).  The  com- 
munlsn  were  afterwards  abfiorbeo  In  the  ishmaelites  (see  vol.  xvl. 
p.  615  iQ.),  whose  power  was  extinguished  by  the  Mongols  (1250). 

>  SeeonBttband  Bablsm.  MIrzaKazem  Beg,  ia  J<»ir7i,  Aeiatigue, 
■ei.  6,  vols.  Til.  vlll. :  Gobineau.  op.  eiL,  where  there  is  ■  transla- 
tion of  BAb's  new  Koran ;  Von  Kremer,  op.  eiL,  p.  202  w. 

^*  See  Oarcln  de  TnMy,  L'lmtmUmt,  S&  ed.  {&74),  p.  296  and 


gronnds,  expelled  all  non-Uoslems  from  Arabia.  Bat  Qime 
the  less  the  adhereuCsof  other fiuths are  hated  aod  despiMd 
as  children  of  bell  and  enemies  of  true  religion.  Toreoon- 
cile  the  present  decay  of  Islam  and  prosperity  of  the  an- 
believer  with  their  feelings  and  convictions,  ^nnita  and 
Sbl'ites  alike  take  refage  in  the  doctrine  of  a  restAratim 
of  Islam  before  the  end  of  the  world  through  the  "  divindj 
guided"  Mahdi.  In  view  of  ^6  interest  in  the 
subject  excited  by  recent  eventB,8ome  addition 
may  here  be  made  to  the  brief  statement  in  the  lub^ 
article  Mahdi.^  Originally,  as  has  been  shown 
in  that  article,  the  idea  of  a  god-sent  deliverer  from  the  ille- 
gitimate caliphs  was  attached  by  the  Shi'ites  to  actnal 
pretenders  of  the  house  of  'Ali ;  but  later  on,  and  spe- 
cially sinoe  the  days  of  the  Ifongola,  the  figure  ttf  tba 
Mahdi  was  pnyected  into  the  far  future,  and  oltimatelyliia 
arrival  was  made  a  sign  of  the  end  of  the  world.  Amn^ 
the  8unnit«e,  on  the  other  hand,  who  could  not  accept  tlw 
Sbi'it«  pretenders,  some  of  those  who  felt  that  the  Omayjid 
sovereignty  was  not  truly  spiritual  and  worthy  of  Islin 
borrowed  the  Christian  hope  of  the  second  coming  ofCbriit, 
whom  Islam  acknowledges  as  a  prophet  and  precursor  o( 
Mohammed,  and  whose  rotam  at  the  end  of  the  waM 
seemed  to  accord  with  somevagne  passages  of  the  Konn; 
others  looked,  like  the  Shi'itee,  for  a  deliverer  fromcMtiily 
tyranny,  but  did  not  tie  themselves  to  the  belief  that  h 
must  spring  from  the  house  of  'All.  When  the  theolopaot 
of  'Ahb&id  times  began  to  systematize  the  religioas  b«di- 
tions  they  found  some  that  spoke  of  a  return  <^  Jesus  and 
others  referring  to  a  Hahdf.  These  they  oombined  to- 
gether, so  that  Sannites  now  believe  thai,wlien  nnrighteoto- 
ness  is  at  its  height  upon  earth  and  the  victory  of  the  ene- 
mies of  Islam  seemasure,  the  Mahdi  will  appear  to  destrof 
the  unbelieven  and  establish  God's  kin^om  on  eaitii. 
Then  t^e  Antichrist  (daUM)  wiU  work  new  miadileC  bat  ke 
destroyed  1^  Jesos,  who  appears  as  {oeearaor  of  the  bsl 
Judgment.  Sunnite  theologians  have  not  all  been  at  one  is 
expecting  a  Mahdi  as  well  as  Jesus,  but  this  is  the  viev 
generally  current  in  recent  times;  and  Sonnites  and  Su- 
ites are  agreed  that  ttie  Mahdi  wlU  deste^  the  exteiul 
foes  of  Islam,  all  non-Mohammedan  powers.  Theologians 
have  tried  by  artificial  interpretation  of  Koran  and  Beam 
to  fix  when  and  how  the  Mahdi  is  to  appear,  uid  have  in- 
cluded that  he  mast  be  looked  for  at  the  close  of  a  oentsi7. 
or  this  widespread  belief  Mohammed  Ahmed,  the  SudMcn 
Mahdf,  availed  himself  In  coming  forward  in  the  year  IW 
of  the  Flight  (188S-83).  Theological  opinion  is  so  uaaettM 
as  to  all  the  details  of  the  Mahdi's  work  that,  accordiog  to 
trustworthy  information,  his  death  has  not  serioasiy  im- 
paired the  impression  prodnoed  by  his  ▼ictorlee.  In  nrttt, 
for  example,  in  188&it  was  commonly  held  to  be  conceinbit 
that  the  Sudanese  fighting  in  his  name  might  destn?' 
England  and  the  Western  powers ;  and  it  is  potfibls 
that  the  belief  in  this  latest  Mahdi  bos  still  an  impoitaiU 
part  to  play  iu  the  Eastenr qnostion.  (a.  mC-) 

SUNSTROKE  {Heatttroke;  Inmlntum;  CWA 
Soled;  Thermic  Fever),  a  term  applied  to  the  effects 
produced  upon  the  central  nerroiis  system,  and  throuxli 
it  upon  other  organs  of  the  body,  by  exposure  to  nie 
sun  or  to  overheated  air.  Althoufjh  most  fioquendy 
observed  in  tropical  regions,  this  disease  occurs  also  ia 
temperate  climates  during  hot  weather.  A  moist  ecm- 
dition  of  the  atmosphere,  which  interferes  with  oooHng 
of  the  overheated  body,  greatly  increases  the  liatHlity 
to  suffer  from  this  ailment 

Sunstroke  has  b«en  chiefly  observed  and  investigated 
as  occurring  amon^  soldiers  in  India,  where  fbnneilr, 
both  in  active  service  and  in  tlie  routine  of  ordinal; 
duty,  cases  of  this  disease  constituted  a  considerate 
item  of  sickness  and  mortality.  The  increased  attentioD 
now  paid  by  military  authonties  to  the  personal  bealth 
and  comfort  of  the  soldier,  particulaHy  as  r^aids 
barrack  accommodation  and  dress,  together  with  tbe 
care  taken  in  adjusting  the  time  and  mode  of  move- 
ment of  troops,  has  done  much  to  lessen  the  mtntalitf 
from  this  cause.  It  would  appear  that,  while  any  one 
exposed  to  the  influence  of  strong  solar  heat  may  sD%r 
from  the  symptoms  of  sunstroke,  there  are  oertaii 
conditions  which  greatly  predispose  to  it  in  the  owe 
of  individuals.  Causes  calculated  to  depress  tli« 
health,  such  aa  previous  disease,  particularly  afirp(*ti<-fi» 
of  the  nervous  system, — anxiety,  wony,  or  orerwuit, 

I  Compare  especially  Snouck  Hnigronie,  "  ber  Mahdi.''  ^ 
Seviu  OoUmiale  JntematiotwU,  1H85,  an  article  based  on  wide  nm- 
lug  tad  penonsl  ohMrratloni  at  Jeddab  and  Kwca. 
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iTTegularities  in  foool,  and  in  a  marked  degree  intem- 
peranoe — hare  a  powerful  predisposing  influence,  while 
personal  nncleaminess,  which  prevente  among  other 
things  the  healthy  action  of  the  akin,  the  wearing  of 
tight  garments,  which  impede  the  functions  alike  of 
heart  and  lungs,  and  living  in  overcrowded  and  insan- 
ituy  dwellings  have  an  equally  hurtful  tendency. 

While  attacks  of  sunstroke  are  frequently  predp- 
iteted  by  exposure,  especially  during  fatigue,  to  the 
direct  rays  of  the  sun,  in  a  Urge  number  of  instances 
they  come  on  under  other  circumstances.  Cases  are  of 
not  anfrequent  oocumnoe  among  soldiers  in  hot  cli- 
mates when  there  is  overerowding  or  bad  ventilation  in 
their  barracks,  and  sometimes  several  will  be  attacked 
in  the  course  of  a  un^e  night.  The  same  remark 
applies  to  similar  oonditiona  eusttng  on  shipboard. 
AutheFi  pemxis  whose  oooupation  exposes  them  to 
^xceasive  neat,  sooh  as  stokers,  laundry  workers,  etc., 
we  to  saSer,  partieulariy  in  hot  seasons.  In  the 
tropics  Europeans,  espemally  those  who  have  recently 
arrived,  are  more  readily  affected  than  natives.  But 
natives  are  not  exempt. 

The  symptoms  of  heatstroke,  which  obviooslv  de- 
pend upon  the  disorganization  of  the  normal  heat- 
T^olating  mechanism,  as  well  as  of  the  functions  of 
^droulation  and  respiration  (see  Patholoot,  vol.  xviii. 
p.  403),  vary  in  their  intensity  and  likewise  to  some 
«xtent  in  their  form.  Threeoaief  types  of  the  disease 
«xe  usually  described. 

(1)  -ffeof  iS^fneope. — In  this  finm  the  «ymptoiiis  are 
those  of  exhaiution,  with  a  tendency  towards  fiuntang 
or  its  aotual  occurrence.  A  fully  devdoped  attai^  of 
4hi8  description  is  usually  preceded  by  sickness,  gid- 
diness, some  amount  of  mental  excitement  followed  by 
drowsinessj  and  then  the  passage  into  the  syncopal 
condition,  in  which  there  are  ^pallor  and  coldoeeff  of 
the  skin,  a  weak,  quick,  and  intermittent  poise,  and 
gasping  or  sighing  respiration.  The  pupils  are  often 
contracted.^  Death  may  quickly  occur :  out  if  timely 
treatment  is  available  recovery  may  take  place. 

(2)  ffmt  Apoplescy  or  Axphyxia. — In  this  variety 
tlie  attack,  whether  preceded  or  not  by  the  premon- 
itory symptoms  alreaidy  mentioned,  is  usually  sudden, 
wd  occura  in  the  form  of  an  apoplectic  seizure,  with 
jpreat  vascular  engorgement,  as  seen  in  the  flushed 
noe,  congested  eyes,  qnick  full  pulse,  and  stertorous 
breathing.  There  is  usually  insensibility,  and  oon- 
Tulnona  are  not  unfrequent  Death  is  often  very 
sudden.  This  form,  however,  is  also  amenable  to 
treatment. 

(3)  Ardent  7%ermic  Feoer. — This  variety  is  char- 
aotonied  chiefly  by  the  excessive  development  of 
fever  (hyperpyrexia,  the  temperature  of  the  body 
rising  at  such  times  to  108"  to  110°  Fahr.  or  more. 
Aooompanying  this  are  the  other  symptoms  of  high 
febrile  disturbance,  such  as  great  thirst,  quick  full 
pulse,  puns  throughout  the  body,  headache,  nausea, 
and  vomiting,  together  with  respiratory  emlmrrasS' 
ment.  After  the  attack  has  lasted  for  a  variable 
period,  often  one  or  two  days,  death  may  ensoe  fVom 
.Of^pse  or  irtHn  the  ease  assuming  the  apoplectic  form 
already  described.  But  here  too  tre^nent  may  he 
AuxKssful  if  it  is  promptly  applied. 

Besides  these,  other  vaneties  depending  on  the  prom- 
inence of  certain  symptoms  are  occasionally  met  with. 
The  <^ief  changes  in  the  body  aft«r  death  lirom  heat- 
stroke are  those  of  anaemia  of  the  brun  and  congestion 
of  the  lungs,  together  with  softness  of  the  heart  and 
■of  the  muflcular  tissues  generally.  The  blood  is  dark 
and  fluid  and  the  blood  corpuscles  are  sonoewhat  altered 
in  shape.  Attadcs  of  sunstroke  are  apt  to  leave  traces 
-of  their  efiects  upon  the  constitution,  especially  upon 
the  nervous  system.  A  liability  to  severe  heada<me, 
which  in  many  oases  would  seem  to  depend  upon  a 
«onditiott  of  chronic  meningitis,  epileptic  fits,  mental 
irritabilit:^,  and  alterations  in  the  dispoution  are  among 
the  more  important  It  is  often  ohserved  that  heat  in 
aqy  fiirm  is  ever  afterwards  iU  home,  while  there  also 


app^rs  to  be  an  abnormal  susceptibility  to  the  action 
01  stimulants.  The  mortality  from  sunstroke  is  esti- 
mated at  from  40  to  50  per  cent. 

TVealtMKt. — In  respect  of  this  diseaae  means  should  be 
adopted  to  prevent  attacks  in  the  case  of  those  who  most 
necessarily  be  exposed  to  the  sun.  These  consist  in  the 
wearing  of  loose  dothing,  with  the  ezceptioD  of  the  head- 
drees,  which  ooght  to  be  worn  dose  to  the  head,  in  doe  atten- 
tion to  Uie  fanction  of  the  akin,  and  in  the  avoidance  of 
alcoholic  and  othw  ezcesMS.  Cold  water  may  be  drunk  in 
Bmall  qaantities  at  freqaent  intervalB.  Sleepiiig  in  the  open 
air  in  very  hot  seaBoOB  is  recommended.  The  treatment  of 
a  patient  suffering  from  an  attack  necessarily  depends  upon 
the  fbrm  It  has  assamed.  In  all  cases  he  should  if  possible 
be  at  once  removed  into  a  shaded  or  cool  place.  Where  the 
symptoms  are  mostly  those  of  syncope  and  there  is  a  ten- 
dency to  death  from  heart  failure,  rest  in  the  recumbent 
position,  the  use  of  dlStasible  stimnlants.  each  as  ammonia 
or  ether,  etc.,  together  with  friction  or  warmth  applied  to 
the  extremities,  are  the  means  to  be  adopted.  Where,  on 
the  other  band,  the  symptoms  are  those  of  apoplexy  or  of 
hyperpyrexia,  by  tax  the  most  sncceesfiil  resnlta  ore  obtained 
by  the  use  of  eold  (the  cold  affosion,  mbhing  the  snrfkce 
with  ice,eoemataof  ioe-cold  water).  The  effect  isa  marked 
lowering  of  the  tempeistnre,  while  at  the  same  time  a  stim- 
nlas  is  ^ven  to  the  respiratory  fanction.  Mu^rd  or  tur- 
pentine applied  to  the  nape  of  the  neck  or  chest  Is  a  usefni 
a^uvant.  Should  the  twiperatare  be  lowered  in  this  way 
bat  nnconscionsnees  still  persist,  removal  of  the  hair  and 
blistering  the  scalp  are  recommended.  The  snbseqaent 
treatment  will  depend  upon  the  nature  ot  the  resulting 
symptoms,  but  change  to  a  cool  climate  Is  often  followed  by 
marked  benefit.  (j.  o.  a.) 

SUPERIOR,  Lake.  See  Lake  and  St.  Law- 
rence. 

SURABAYA  SeeJAVA,  vol  xiii.  p.  617*?.  The 
population  in  1880  was  122,234. 

SURAKARTA,  or  Solo.  See  Java,  vol.  xiii.  pp. 
611^7  so.    Its  population  was  124,041  in  1880. 

StJRAT,  a  district  of  British  India,  in  the  Ouserat 
division  of  Bombay  presidency,  lying  between  20°  15' 
and  21"  28'  N.  lat.  and  72°  38'  and  73°  30'  E.  long. 
It  has  an  area  of  1662  sciuare  miles,  and  is  bounded  on 
the  N.  by  Broach  district  and  the  native  state  of  Ba- 
roda ;  on  the  K  by  the  states  of  R4jpip]a,  the  G&ikw&r 
B&nsda,  and  Dharampur ;  on  the  S.  by  Th&oa  district 
and  the  Portugese  torritoiy  of  Daman ;  and  on  the 
W.  by  the  Arabian  Sea.  It  has  aooast-line  of  80  miles, 
consisting  of  a  barren  stretch  of  sand  drift  and  salt 
marsh ;  behind  that  is  a  rich  highly  cultivated  plain, 
nearly  60  miles  in  breadth  at  the  embouchure  of  the 
Tipti,  but  narrowing  to  only  15  miles  in  the  southern 
part ;  and  on  the  northeast  are  the  wild  hills  and  jun- 
gle of  the  Dangs.  The  only  important  rivers  are  the 
Tlpti  and  the  Kim,  the  former  of  which  is  ordinarily 
navigable  for  native  orafl  of  from  18  to  36  tons.  The 
district  contains  a  large  numberof  tanks  for  irrigation ; 
and  a  canal  is  projected  from  the  T&pti  with  head 
works  at  Kaml&pur,  35  miles  from  Surat  The  fauna 
of  the  district  consists  of  a  few  tigers,  stragglers  from 
the  jungles  of  B&nsda  and  Dharampur,  besides  leopards, 
bears,  wild  boars,  wolves,  hyenas,  spotted  deer,  and 
antelopes.  The  clunate  of  Surat  vanes  with  the  dis- 
tanoe  irom  the  sea.  Near  the  coast,  under  the  influence 
of  thesea-breeie,  an  eouahle  temperature  prevails,  but 
8  to  1 1  miles  inland  the  breeze  ceases  to  blow.  The 
coast  also  possesses  a  much  lighter  rainfall  than  the  in- 
terior, the  annual  average  ranging  from  30  inches  in 
01p4d  to  72  in  Chikhli,  white  at  Surat  city  the  average 
is  46  indies.  The  Bombay,  Baroda,  and  Central  India 
Railway  runs  through  the  disbiot  from  north  to  south. 
A  magnificent  iron-girder  bridge  crosses  the  T&pti  at 
Surat  city. 

The  census  of  1881  retnmed  the  popalation  of  Sarat  at 
614,196  (306,015  males,  306,183  females),  of  whom  Hiodns 
nombered  410^081  Uohammedans  65,547,  Parsis  12,593,  and 
aborii^nals  118,664.  There  are  only  two  towns  in  the  dis- 
trict wi^  a  popalation  exceeding  5000, — namely,  Sdbat 
(9.V.)  and  Bnlsar  (13,229).  The  cultivated  area  la  1884-65 
WIS  letnmed  at  726,563  acres,  and  the  area  available  for 
cultivation  at  61,063.  "Die  total  area  of  crops  In  I664-8S  was 
660^33  acres,  including  66,066  twice  cropped.   Bice  occu- 
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pied  103,972  acres,  wheat  38,817  and  joir  106,644 ;  cotton  is 
wiMO  largely  cultivated,  and  its  cultnre  is  greatly  increasiDg. 
Gniu,  cotton,  timber,  oil,  sugar  and  molasses,  and  piece 
goods  are  the  chief  articles  of  export.  Almost  the  whole 
nmale  popalatioo  is  engaged  in  spinning  cotton  thread,  and 
the  weaving  of  cotton  cloth  in  hand  iooma  is  carried  on  in 
the  chief  towns:  silk  is  also  manafactared  in  considerable 

aoantities,  as  well  as  brocades  and  embroidery.  In  1684-85 
lie  revenue  of  the  district  amounted  to  jE378,061  [$1,837,376.- 
4^,  of  which  the  land-tax  contributed  xa66,644  [$l,305,dOe.- 
84].  Sunt  was  one  of  the  earliest  parts  of  India  brought 
Into  dose  relations  with  European  countries,  and  its  his- 
tory merges  almost  entirely  into  that  of  its  capital,  long  the 
greatest  maritime  city  of  the  peninsnla.  By  an  arrange- 
ment made  in  1799  the  Englisn  were  placed  in  possession 
of  Sunt  eity  and  the  town  of  Bander ;  subsequent  oessions 
mnder  the  treaties  of  Bassien  (1803)  and  Poona  (1817),  to- 
gether with  the  lapse  of  the  Handvi  state  in  1839,  brought 
the  district  into  its  present  shape.  Since  the  introdnonon 
of  British  rule  the  distriot  has  mnained  oompantively  tram 
qnil ;  and  even  during  the  period  of  the  mutiny  peace  wsl 
not  disturbed,  owing  in  a  great  measore  to  the  steadfhst 
loyalty  of  its  leading  Mohammedan  fomilies. 

SURAT,  capital  and  administrative  headquarters 
of  the  above  diBtrict,  is  situated  in  21"  9'  30''  N.  lat. 
and  72^54'  15"  E.  long.,  on  the  southern  bank  of  the 
T&pti,  distant  from  the  sea  14  miles  by  water  and  10 
by  land.  Its  origin  appears  to  be  comparatiTely 
modern,  tradition  assigninK  the  foundation  or  the  town 
to  the  beginning  of  the  16tD  century.  As  early  as  1514 
it  was  describea  by  the  Portuguese  traveller  Barbosa 
aa  a  "  very  Important  seaport  '  During  the  reifos  of 
Akbar,  JahiA^fr,  and  Sh&h  Jah&n  it  roee  to  db  tiie 
chief  oommercial  city  of  India.  From  1573to  lM2the 
Portuguese  were  undisputad  masters  of  the  Surat  seas 
and  part  of  the  seaboard.  But  shortly  after  1612  the 
dty  of  Surat  became  the  seat  of  a  presidency  under 
the  English  East  India  Company,  and  the  Dutch  also 
had  mMe  it  their  principal  factory  in  India.  During 
the  18th  centui;^  it  probably  ranked  as  the  most  popu- 
lous dty  of  India,  its  population  being  at  one  time  esti- 
mated as  high  as  800,000 ;  but  with  Uie  transfer  of  its 
trade  to  Bombay  the  numbers  rapidly  fell  off,  until  in 
1847  its  inhabitants  numbered  only  80,000.  Thence- 
forward the  city  began  to  revere  ite  position,  uid  in 
1881  its  popuUtion  numbered  107,164  (64,524  males 
and  ^630  females). 

SURBITONj  a  suburb  of  Kingston  in  Sorrey,  Eng- 
Und,  is  find?  situated  on  the  river  Thames,  12  miles 
southwest  of  London  bjr  the  London  and  South-Wes- 
tem  Railwajr.  It  consists  chiefly  of  Tilla  reudenoes 
embosomed  in  woods  and  gardens.  Along  the  river  an 
esplanade  has  been  constructed,  forming  a  pleasant 
promenade.  Surbiton  is  the  headquarters  of  the  King- 
ston Rowing  Club  and  the  Thames  Sailing  Club.  The 
recmation  ground,  in  connection  with  which  there  is  a 
reading-room  ana  library,  is  much  frequented  for 
athletic  meetings  and  bicycle  races.  In  the  town  there 
is  a  cotta^  hospital  The  population  of  the  urban 
^itaiy  district  (area,  1000  acres)  in  1871  was  7642, 
and  in  1881  it  was  9406. 

SURETY',  in  law,  is  the  mvty  liable  under  a  con- 
tract of  GuABANTBB  ($.0. ).  Jn  criminal  praotaoe  anie- 
ties  bound  by  Rbooqnizancx  (a v.)  are  a  means  of 
obtaining  compliance  with  the  order  of  a  court  of  jus- 
tice, whether  to  keep  the  peace  or  otherwise. 

SURFACE,  CONGRUENCE,  COMPLEX.  In 
the  aittde  Ccbtb  the  subject  was  treated  from  an 
historical  point  of  vieWj  for  the  purpose  of  showing 
how  the  l^ing  ideas  oi  the  theory  were  successively 
arrived  at  These  leading  ideas  apply  to  surfaces,  but 
the  ideas  peculiar  to  surfaces  are  scarcely  of  the  like 
fundamental  nature,  being  rather  developments  of  the 
former  set  in  their  application  to  a  more  advanced  por- 
tion of  geometry  ;  there  is  consequently  less  occasion 
for  the  nistorical  mode  of  treatment,  Curves  in  space 
WOTe  briefly  considered  in  the  same  article,  and  they 
will  not  be  discussed  here ;  but  it  is  proper  to  refer  to 
them  in  connection  with  the  oUier  notions  of  soHd 
geometry.  In  plane  geometry  the  elementaiy  figores 
are  the  pmnt  and  the  line ;  and  we  then  have  the 


'  curve,  which  may  be  regarded  as  a  singly  mfinite  ejh 
tern  of  points^  and  also  as  a  singly  infinite  s^m  of 
lines.  In  solid  geometry  the  elementary  figuns  an 
the  point,  the  line,  and  the  plane ;  we  have,  more- 
over,  first,  that  which  under  one  aspect  is  the  cnn-e, 
and  under  another  aspect  the  developable  (or  (otae), 
'  and  which  may  be  r^arded  as  a  singly  in&iite  m- 
\  tern  of  points,  of  lines,  or  of  planes ;  and  86000%, 
the  surface,  which  may  be  regarded  as  a  dot^  in- 
finite system  of  points  or  of  pUnee,  and  also  u  a 
special  triply  infinite  system  01  lines.  (Hie  taneeut 
hnes  of  a  surface  are  a  special  complex. )  As  distuet 
particular  oases  of  the  first  figure,  we  have  ^e  plane 
curve  and  the  ccne,  and  as  a  particular  case  of  the 
second  flgnre  the  ruled  surface,  regulus,  or  sio^  iit- 
finite  svstem  of  lines ;  we  have,  besides,  the  oongnieue 
or  doubly  infinite  system  of  lines  and  the  complex  x 
triply  infinite  svstem  of  Hoes.  And  thus  oowda  of 
theories  arise  woich  have  hardly  any  analogues  m  pkoe 
geometry :  the  relation  of  a  curve  to  the  varioos  bot- 
faoes  which  can  be  drawn  through  it,  and  that  of  a 
surface  to  the  various  curves  whic^  can  be  drawn 
upon  it,  are  different  in  kind  from  those  which  in  plane 
geometry  most  nearly  correspond  to  them,— the  ra- 
tion of  a  system  of  points  to  the  different  cnrres 
through  them  and  that  of  a  curve  to  the  systems  of 
points  upon  it  In  particular,  there  is  nothing  in  plane 
geometiy  to  oorrespond  to  the  theory  of  the  curres 
of  curvature  of  a  surface.  Again,  to  the  «ncle  the- 
orem of  plue  geometry,  that  a  line  is  the  shoru* 
distance  between  two  points,  there  correspond  in  BoHd 
geometry  two  extensive  and  difficult  theories.— thM 
of  the  geoderio  lines  on  a  surface  and  that  of  the 
minimal  surface,  or  surface  of  minimum  area,  fw  a 
fi;iven  boundary.  And  it  would  be  easy  to  say  mm 
in  illustration  of  the  great  extmt  and  oomidezitr 
the  snlgect 

Surfaces  in  General;  Tones,  etc 

1.  A  surface  maybe  regarded  as  the  loeofi  of  a 
doubly  infinite  system  of  points, — that  is,  the  locos  of 
the  system  of  points  determined,  fay  a  single  equatios 

(*)(x,  y.  z,  1)",  =  0,  between  the  Cartesian  coor 
dinates  (to  fix  the  ideas,  say  rectannilar  oooidbaies) 
X,  y,  a;  or,  if  we  please,  fay  a  single  DOmogeDeons  re- 
ataon  U  =  (•)(r,y,«,«')",  =  0,  between  ^e  qoadri- 
planar  coordinates  x,  y,  z,  to.  The  degree  n  of  tbe 
epnataon  is  the  order  of  tbe  surface  ;  and  this  d^oi- 
tion  of  the  order  agrees  with  the  geometrical  one,  that 
the  order  of  the  surface  is  equal  to  the  number  the 
intersections  of  the  surface  by  an  arbitrarv  line.  Stilt- 
ing from  the  foregoing  point  definition  of  the  sniftoL 
we  might  develop  tbe  notions  of  the  tangent  line  and 
the  tangent  plane  ;  but  it  will  be  more  convenient  to 
consider  the  surfooe  ab  mitio  from  the  more  general 
point  of  view  in  its  rdation  to  the  pdnt,  the  line,  asd 
the  plane. 

2.  Mention  has  been  made  of  tSie  plane  curve  aod 
the  oone ;  it  is  proper  to  recall  that  the  order  of  1 

Slane  curve  is  equal  to  the  number  of  its  iatersedioiB 
y  an  aiiHtnry  line  (in  Uie  plane  of  die  curve),  aid 
lat  ite  dan  is  equal  to  the  number  of  tan^ntstothe 
curve  which  pass  throc^h  an  arbitrary  point  (in  tbe 
plane  of  the  curve).  Tne  oone  is  a  fixnre  oorraative 
to  the  plane  curve  ;  corresponding  to  the  plane  of  the 
curve  we  have  the  vertex  of  Uie  cone,  to  its  tangents 
the  generating  lines  of  the  oone,  u>d  to  its  points  the 
tangent  planes  of  the  oone.  But  from  a  diffierait 
point  of  view  we  may  consider  the  genraating  lines 
the  cone  as  corresponding  to  the  points  of  the  eatre 
and  its  tuigent  planes  as  corresponding  to  the  ttagats 
of  the  curve.  From  this  point  of  view  we  d^ne  the 
order  of  the  oone  as  equal  to  the  number  of  its  inter 
sections  (generating  lines)  by  an  'arhitrarr  plane 
through  the  vertex,  and  itedaes  aa  equal  to  the  nns- 
ber  of  the  tangent  i^anes  which  pass  thimigh  an  ail>- 
trary  line  through  the  vwtez.  And  in  the  sanie  way 
that  a  i^ane  com  has  angalaritieB  (angular  pontt 
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and  Bingular  tanfrents)  so  a  cone  has  singulanties  (sin- 
gular eeDeratiiig  lines  and  singular  tangent  planes). 

3.  CoDflider  now  a  surface  in  connection  with  an 
arbitrary  line.  The  line  meet»  the  surface  in  a  certain 
number  of  pointe,  and,  as  already  mentioned,  the 
onicr  of  the  surface  is  equal  to  the  number  of  these 
iDtArseotions.  We  have  through  the  line  a  certain 
number  of  tangent  planes  of  uie  surface,  and  the 
dtm  of  the  sunaoe  is  equal  to  the  Dumber  of  these 
tangent  planes. 

But,  further,  through  the  line  unagine  a  plane ;  this 
meeta  the  sniilaoe  in  a  cnrre  the  order  of  which  is 
equal  (aa  is  at  onoe  seen)  to  the  order  of  the  surface. 
Again,  on  the  line  imagine  a  point ;  this  is  the  vertex 
ma  oone  droumscribing  the  surface,  and  the  class  of 
this  oone  is  equal  (as  is  at  onoe  seen)  to  the  class  of 
the  surface.  The  tangent  lines  of  the  surface  which 
lie  in  the  plane  are  nothing  else  than  the  tangents  of 
the  plane  section,  and  ^us  form  a  singly  infinite  series 
of  hues ;  similarly,  the  tangent  lines  of  the  surface 
which  pass  through  the  pomt  are  nothing  else  than 
the  generating  lines  of  the  droomscribed  oone,  and 
thus  form  a  singly  infinite  series  of  lines.  But,  if  we 
oonnder  those  tangent  lines  of  the  surfiuje  whioh  are 
at  onoe  in  the  pluie  and  through  the  point, 
that  they  are  finite  in  number;  and  we- deiSne  the 
rank  of  a  surface  as  equal  to  the  number  of  tangent 
lines  which  lie  in  a  given  plane  and  pass  through  a 
nven  point  in  that  plane.  It  at  onoe  follows  that 
the  clasa  of  the  plane  section  and  the  order  of  the 
eirBumscribed  oone  are  each  equal  to  the  rank  of  the 
snrfaoe,  and  are  thus  equal  to  each  other.  It  may  be 
notioed  that  for  a  genial  surface  (*{a:,y,z,  to)",  =  0, 
of  order  n  without  point  singularities  the  rank  is 
a,  =  n(n — 1),  and  the  class  is  n',=n{n — 1)*;  this 
implies  (what  is  in  fact  Uie  case)  that  the  drcum- 
Bcnbed  oone  has  line  angularities,  for  otherwise  its 
olaas,  that  is  the  dasst^  the  sarfaoe,  would  he  a(a —  1 ), 
wbiw  is  not  sn(n — 1)*. 

4.  In  tlie  last  preoeding  numher  the  notions  of  the 
tangent  line  and  the  tangent  plane  have  been  assumed 
as  known,  but  they  require  to  be  fiirther  explained 
in  reference  to  the  <»iginal  point  definition  of  the  sur- 
jaee.  Speaking  genially,  we  mi^  say  that  the  points 
of  the  sur&oe  conwoutive  to  a  given  point  on  it  lie 
in  a  plane  whioh  is  the  tangent  plane  at  the  given 
point,  and  conversely  the  given  point  is  die  point  of 
oontact  of  this  tangent  plane,  and  that  any  line 
through  the  point  of  oontact  and  in  the  tangent  plane 
IB  a  tangent  line  touching  the  snrfaoe  at  the  point  of 
oontact.  Hence  we  see  at  once  that  the  tangent  line 
is  any  line  meeting  the  surface  in  two  oonseontive 
points,  or — what  is  the  same  thing — a  line  meeting 
the  sur&oe  in  the  point  of  contact  counting  as  two 
intersections  and  inn — 2 other  points.  But  from 
the  foregoing  notion  of  the  tangent  plane  as  a  plane 
ooataining  the  point  of  oontact  and  the  conseentave 
points  of  the  surface,  the  passage  to  the  ^e  defini- 
tion of  ^e  tangent  plane  is  not  equally  obvious.  A 
plane  in  general  meets  the  surface  of  the  order  n  in  a 
cnrve  of  t^at  order  without  double  points :  but  the 
plane  may  be  such  that  Uie  curve  has  a  double  point, 
and  when  this  is  so  the  plane  is  a  tangent  plane  having 
the  double  point  for  its  point  of  contact.  The  double 
point  is  either  an  acnode  (isolated  point),  then  the 
Boi&ce  at  the  point  in  question  is  convex  towards 
(that  is,  concave  away  from)  the  tangent  plane;  or 

it  is  a  cronode,  and  the  surface  at  the  point  in 
question  is  then  concavo-convex,  that  is,  it  has  its  two 
oorvatnres  in  oppodte  senses  (see  v^fra.  No.  16).  Ob- 
serve that  in  dtner  ease  any  Une  whatever  in  the  plane 
and  dirongh  the  ptnnt  meets  the  sorfocein  Uie  ptnnts 
in  whioh  It  meets  the  plane  enrve,  namely,  in  the 
point  of  oontaot,  which  yuo  double  point  oonnla  as 
two  intersec^ons,  and  in  n— 2  other  points ;  that  is, 
we  have  ^e  preoeding  definition  <tf  the  tangent  line. 

5.  The  complete  enumeration  and  dismission  of  the 
'~igaUrities  of  a  sur&oe  is  a  question  of  extreme 


difficulty  which  has  not  yet  been  solved.'  A  plane 
curve  has  point  singularities  and  line  singularitaes ;  cor- 
responding to  these  we  have  for  the  surface  isolated 
point  sinnilarities  and  isolated  plane  singularities,  but 
there  are  oesides  oontlnaous  singularities  applying  to 
curves  on  or  torses  circumscribed  to  the  surface,  and  it 
is  among  tJiese  that  we  have  the  non-sped^  singulari- 
ties which  play  the  most  important  part  in  the  theory. 
Thus  the  pUne  curve  represented  by  the  general  equa- 
tion (*Ja;,  y,  z)^*— 0,  of  My  given  order  n,  has  the 
-special  line  ungularities  m  inflections  and  douUe 


non 


tangents ;  corre^Kmding  to  this  the  surface  represented 
by  the  general  equation  y,  a,  «j)*  =  0,  of  any 

fiven  order  n,  has,  not  the  isolated  plane  singnlaritiee, 
at  the  continuous  singularities  of  the  spinode  curve 
or  torse  and  the  node-couple  curve  or  torse.  A  plane 
may  meet  the  surface  in  a  curve  having  (1)  a  cusp 
(spinode)  or  (2)  a  pair  of  double  points;  in  each  case 
there  is  a  singly  infinite  system  of  such  singular  tangent 
planes,  and  the  locus  of  the  points  of  contact  is  the 
curve,  the  envelope  of  the  tangent  planes  the  toise. 
The  redprooal  singularities  to  Uiese  are  the  nodal  curve 
and  the  cuspidal  onrve ;  the  snrfiwe  may  intersect  or 
touch  itself  along  a  curve  in  such  wise  that,  eatting  the 
surfiwe  by  ui  arbitrary  plane,  the  curve  <^  intersection 
has  at  each  intersection  of  the  plane  with  the  curve 
on  the  surface  (1)  a  double  point  (node)  or  (2)  a  cusp. 
Observe  that  these  are  dngularities  not  occurring  in  the 
surface  represented  by  the  general  equation  (*JEx,  y, 
z,w)'=0  of  any  order;  observe  further  that  in  the 
case  of  both  or  either  or  these  ainguluities  the  defini- 
tion of  the  tangent  plane  must  be  modified.  A  tangent 
plane  is  a  plane  such  that  there  is  in  the  plane 
section  a  double  point  in  addition  to  the  nodes  or 
cusps  at  the  intersectionB  with  the  singular  lines  on 
the  surface. 

6.  As  r^iaids  isolated  un^arities,  it  will  be  snf- 
ficent  to  mention  the  pmnt  singularity  of  the  conical 
point  (or  cnicnode)  and  tiie  oorresponding  plane 
singularity  of  the  oonio  of  contact  (or  cnictmpe).  In 
the  former  case  we  have  a  point  socb  that  the  consecu- 
tive points,  instead  of  lying  in  a  tangent  plane,  He  on 
a  quadric  cone,  having  the  point  for  its  vertex  ;  in  the 
latter  case  we  have  a  plane  tondiing  the  surface  along 
a  oonio ;  that  is,  the  complete  intersection  of  the  sur- 
face by  the  plane  is  made  up  of  the  conic  taken  twice 
and  of  a  residual  curve  of  the  order  n — 4. 

7.  We  may,  in  the  general  theory  of  surfaoes,  oon- 
edder  either  a  surface  and  its  reciprocal  suriaoe,  the 
redprocal  surface  being  taken  to  be  the  .surface  en- 
veloped by  the  polar  planes  (in  regard  to  a  given 
quaorio  surfbce)  of  the  points  of  the  original  suimce ; 
or — what  is  better-^e  may  oonnder  a  fiven  snrfitce  in 
reference  to  t^e  redprooal  relations  of  its  order,  rank, 
class,  and  nngnlaritaes.  In  dther  case  we  have  a  series 
of  nnaooented  letters  and  a  oorresponding  soies  of  ao- 
oented  let^ea.  and  the  rdations  between  ttiem  are  snoh 
that  we  may  in  Any  equation  interchange  the  accented 
and  the  unaccented  letters;  in  some  cases  an  unac- 
cented letter  may  be  equal  to  the  corresponding  ac- 
cented letter.  Thus,  let  n,  be  as  before  the  order 
and  the  dass  of  the  surface,  but,  instead  of  immedi- 


to  the  singularities.  The  form  of  the  relations  ia 
a  =  a'(=rank  of  surfiaoe) ;  o'=n(n  — 1)  —  S; 
„^  =  n(n  — 1)'— 5;  a— ^{n'— 1>— ,Sr^•  n— 
(n^— 1)*— <SK.  IntheseW  equations  S,  are 
merely  written  down  to  denote  proper  oorresponding 
combinations  of  the  several  numbers  referring  to  the 
singularitiesooUectivelydenotedby  iSF,  tSf' respectively. 
The  theory,  as  already  mentioned,  is  a  complex  and 

1  In  a  plane  carve  the  onlr  ■tngalaritiw  wtalcb-need  to  be  oon- 
Bldered  are  those  thftt  present  themaelvee  In  PlQcker's  eqaationB, 
for  every  hlgber  dngiilBTlt;  whatever  Is  equivalent  to  a  certain 
Domber  of  nodes,  cusps,  inflections,  and  double  tangents.  As  »- 
gnrdii  a  Bnrflwe.no  snoh  reducUon  of  the  hl^ier  slngolaritiwlws 
as  Tet  been  made. 
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difficult  one,  and  it  18  not  the  intenllon  to  further  de- 
velop it  here. 

S.  A  developable  or  torse  correspondB  to  a  curve  in 
space  in  the  same  manner  as  a  cone  corresponds  to  a 
plane  curve  ;  although  capable  of  representation  by  an 
equation  U  =  (*jja:,  y,  z,  «),)".  =0,  and  so  of  coming 
under  the  fore^ing  point  definition  of  a  Burface,  it  is 
an  entirely  distinct  geometrical  conception.  We  may 
indeed,  oua  snrfaoo,  regard  it  as  a  surface  character- 
ized by  ttie  property  that  each  of  its  tangent  planes 
touches  it,  not  at  a  ain^e  point,  but  alonv  a  tine  ;  this 
is  equivalent  to  saying  that  it  is  the  envelope,  not  of  a 
doubly  infinite  seiies  of  planes,  as  is  a  proper  surface, 
but  of  a  single  infinite  system  of  planes.  But  it  is 
perhaps  easier  to  regard  it  as  the  locus  of  a  singly  in- 
nnite  system  of  lines,  each  line  meeting  the  consecu- 
tive line,  or,  what  is  the  same  thinx.  the  lines  being 
tangent  lines  of  a  curve  in  space.  The  tangent  plane 
is  tnen  the  plane  through  two  consecutive  lines,  or 
vhat  is  the  same  thing,  an  osculating  plane  of  the 
■curve,  whence  also  the  tangent  plane  intersects  the  sur- 
&ce  ID  the  generaUng  lino  oounting  twice,  and  in  » 
leudud  oarve  of  the  order  n  —  2.  The  curve  is  said 
to  be  the  edge  of  rejiression  of  the  developable,  and  it 
'is  a  cuspidal  curve  thereof ;  that  is  to  say,  any  plane 
flection  of  the  devdopaUe  has  at  each  pomt  of  inter- 
section with  the  edge  of  regression  a  cusp.  A  sheet 
of  paper  bent  in  any  manner  without  crumpling  gives 
a  developable ;  but  we  cannot  with  a  single  sheet  of 
paper  properiy  exhibit  the  form  in  the  neighborhood 
of  the  edge  of  regression  :  we  need  two  sheets  con- 
nected along  a  plane  curve,  which  when  the  paper  is 
bentj  becomes  the  edge  of  regression  and  appears  as  a 
-cusp  idal  curve  on  the  surface. 

It  may  be  mentioned  that  the  condition  which  must 
be  satisfied  in  order  that  the  equation  U=Q  shall  rep- 
resent a  developable  iai7(£^)»0;  that  is,  the  Hessian 
■or  functional  determinant  formed  with  the  second  dif- 
ferential coefficients  of  U must  vanish  in  virtue  of  the 
■equation  {^=0,  or— what  is  the  same  thing— ir(tO 
must  contain  Z/  as  a  factor.  If  in  Cartesian  coordi- 
nates the  equation  is  taken  in  the  form  z  —  f(x,  y)  =  0, 
then  the  condition  isri — «•=  0  identically,  where  r,«, 
t  denote  as  usual  the  seoond  differential  ooeffi<aents  of 
z  in  regard  to  x,  y  res|)eotively. 

9.  A  ruled  surface  or  regulus  is  the  locus  of  a  singly 
infinite  sjratem  of  lines,  where  the  consecutive  lines  do 
not  intersect;  this  is  a  true  surface,  for  there  is  a 
doubly  infinite  series  of  tangent  planes, — in  fact  any 
plane  through  any  one  of  the  lines  is  a  tangent  plane 
of  the  surface,  touching  it  at  a  point  on  the  line,  and 
in  such  wise  that^  as  the  tangent  plane  turns  about  the 
line,  the  point  or  contact  moves  along  the  line.  The 
complete  intersection  of  the  surface  by  the  tangent 
plane  is  made  iip  of  the  line  counting  once  and  of  a 
residual  curve  of  the  order  n  —  I.  A  quadric  surface  is 
&  regulus  in  a  twofold  manner,  for  there  are  on  the  sur- 
face two  systems  of  lines  each  of  which  is  a  r^ralus. 
A  onlnc  surface  may  be  a  legoluB  (see  No.  11  vafixi). 

Sur/accM  of  the  Orders  2,  3,  and  4. 

10.  A  surface  of  the  second  order  or  a  quadric  sur- 
face is  a  surface  such  that  every  line  meets  it  in  two 
points,  or — what  comes  to  the  same  thing — such  that 
every  plane  section  thereof  is  a  conic  or  quadric  curve. 
Such  surfaces  have  been  studied  from  every  point  of 
view.  The  only  singular  forms  are  when  there  is  (1) 
•  conical  point  (cnicnode),  when  the  surface  is  a  cone 
•of  the  second  order  or  quadrioone  ;  (2)  a  conic  of  con- 
teet  (cnicbrope),  when  the  surface  is  this  conic;  from 
a  different  point  of  view  it  is  a  surface  apbilie  or  fiat- 
tened  sar&oe.  Excluding  these  degenerate  forms,  the 
surface  is  of  the  order,  rank,  and  class  each  =  2,  and 
it  has  no  singularities.  Distingubhinff  the  forms  ao- 
oordin^  to  reaU^,  we  have  the  ellipsoid,  the  hyperbo- 
loid  or  two  sheets,  the  hyperboloid  of  one  sheet,  the 
•elliptic  paraboloid,  and  tiie  hyperbolic  paraboloid  (see 
OsoHxrar,  Analttioal).   A  inrtioaiar  case  of  the 


ellipsoid  is  the  sphere ;  in  abstract  geometrv  this  is  i 
quadric  surface  passing  through  a  given  quadric  carve, 
tlie  circle  at  infinity.   The  tangent  plane  of  a  quadric 
surface  meets  it  in  a  quadric  curve  having  a  node,  tlul 
I  is,  in  a  pair  of  lines ;  hence  there  ai-e  on  the  sarTue 
j  two  singly  infinite  seta  of  lines.    Two  lines  of  the 
;  same  set  do  not  meet,  but  each  line  of  the  one  set 
meets  each  line  of  the  o^er  set  Jthe  surface  is  thus 
a  regulus  in  a  twofold  manner.    The  lines  are  real  for 
the  liyperboloid  of  one  sheet  and  for  the  hyperbobc 
paraboloid ;  for  die  other  forms  of  surface  they  are 
imaginary. 

11.  We  have  next  the  surface  of  the  third  oideror 
cubic  surface,  which  has  also  been  very  coinpktelf 
studied.  Such  a  surface  may- have  isolated  poiDtuo- 
gularities  (cnicnodes  or  points  of  higher  singularit?), 
or  it  may  have  a  nodal  hne ;  we  have  thus  21+2,= 
23  cases.  In  the  general  case  of  a  surface  withoit 
any  singularities,  the  order,  rank,  and  class  ire  =3, 
6,  12,  respectively.  The  surface  nas  upon  it  27  lines, 
lying  by  threes  in  46  planes,  which  are.  triple  taoKent 
planes.  OhBerve  tiiat  the  tangent  plane  is  a  pwie 
meeting  the  sorfooe  in  a  onrve  having  a  node.  ¥oti 
surface  of  any  given  order  n  there  will  be  a  oeituD 
number  of  planes  eatA  meeting  the  surface  in  a  com 
with  3  no<MB,  Uiat  is,  triple  tangent  planes ;  and,  in 
the  particular  ease  where  »  ^  3,  the  cubic  curve  with 

3  nodes  is  of  course  a  set  of  3  lines ;  it  is  found  that 
the  number  of  triple  tangent  planes  is,  as  just  men- 
tioned, =  45.  This  would  give  135  lines,  hut  through 
each  line  we  have  5  such  planes,  and  the  numbra-  ot 
lines  is  thus  =  27.  The  theo^  of  the  27  lines  is  u 
extenuve  and  interesting  one ;  in  particular,  it  maybe 
notioed  that  we  can,  in  thirty-six  ways,  select  a  sjttem 
of  6  X  6  lines,  or  "double  sixer,"  such  that  no  2Uiiei 
of  the  same  set  intersect  each  other,  but  Uiat  wh 
line  of  the  one  set  intersects  each  line  of  the  other  set 

A  cnbia  snrfhoe  having  a  nodal  line  is  a  ruled  mt- 
face  or  regulus ;  in  &ct  a^iy  phne  through  the  nodd 
line  meets  the  sur&oe  in  this  line  counting  twice  and 
in  a  residual  line,  and  there  is  thus  on  the  surface  a 
singly  infinite  sbt  of  tines.  There  arc  two  forms;  bta 
the  distinction  between  them  need  not  be  referred  to 
here. 

1 2.  As  regards  quartic  surfaces,  only  particular  forms 
have  been  much  studied.  A  quartic  surfsce  can  have 
at  most  16  conical  points  (cnicnodes)  ;  an  instance  of 
such  a  surface  is  Frcsnel's  wave  surface,  which  has  * 
real  cnicnodes  in  one  of  the  principal  planes,  -i  X  2 
imaginary  ones  in  the  other  two  prinfipa!  planes,  and 

4  imaginary  ones  at  infinity, — in  all  lf>  cnicnodes  ;  die 
same  surface  has  also  4  real  + 1 2  imaginary  planei 

;  each  touching  the  surfhce  al(Hig  a  circle  (cnictropes).— 
in  all_16  cnictropes.  It  was  easy  by  a  mere  faomo- 
grapbio  transformation  to  pass  to  the  more  general 
surface  called  the  tetrahedroid  ;  but  this  was  itself  onlf 
a  particular  form  of  the  general  surface  with  16  cnic- 
nodes and  16  cnictropes  first  studied  by  Komner. 
Quartic  surfaces  with  a  smaller  number  of  (aucoodes 
have  also  been  considered. 

Another  very  important  form  is  the  quartic  surface 
having  a  nodal  conic;  the  nodal  conic  may  be  the 
circle  at  infinity,  and  wc  have  then  the  so-«aOed  anal- 
lagmatic  surface,  otherwise  the  cyclide  (which  indades 
the  particular  form  called  Dupin's  cyclide).  Hk* 
correspond  to  the  bicircular  quartic  curve  of  plue 
geometry.  Other  forms  of  quartio  snriaoe  mi^  n 
referred  to. 

Cortgrumce$  and  Comj^xeM. 

13.  AajngruenceisadoublyinfiniteorstemofliMa 
A  line  depends  on  four  parameten  and  can  thoeiM* 
he  determined  so  as  to  satisfy  four  conditioM ;  if  onif 
two  conditions  are  imposed  on  the  line  we  have  a 
doubly  infinite  system  of-  lines  or  a  congruence.  For 
instance,  the  lines  meeting  each  of  two  given  line^ 
form  a  congruence.  It  is  hardly  neceasaiy  to  reman 
tlwt,  imposing  on  the  line  one  more  conditimi.  w 
have  a  nUed  surboe  or  r^ulns ;  thus  we  can  in  an  b- 
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fioit:^  of  ways  separate  the  congruence  into  a  singly 
infinite  system  of  reguU  or  of  torses  (see  m/ro,  No. 
16). 

Considering  in  connection  with  the  congruence  two 
arbitrary  lines,  there  mil  be  in  the  congruence  a  de- 
terminato  number  of  lines  which  meet  each  of  these 
two  lines  ;  and  the  number  of  lines  thus  meeting  the 
two  lines  is  said  to  be  the  order-dim  of  the  oongru* 
enoe.  If  the  two  arbitrary  lines  are  taken  to  intersect 
each  other,  the  oongnienoe  lines  which  meet  each  of 
the  two  lines  separate  themselves  into  two  sets, — those 
which  lie  in  the  plane  of  the  two  lines  and  those  which 

C through  their  intersection.  There  will  be  in  the 
ler  set  a  determinate  number  of  eongruence  lines 
which  is  the  or(2ei*of  the  congruence,  and  in  the  latter 
set  a  determinate  number  of  congruence  lines  which  is 
the  dots  of  the  congruence.  In  other  words,  the 
order  of  the  congruence  is  equal  to  the  number  of 
oongnienoe  lines  lying  in  an  arlntraxy  plane,  and  its 
class  to  the  number  of  oongnienoe  lines  paaung  through 
an  arbitrary  point 

The  following  systems  of  lines  form  each  of  them  a 
oongmeuce ;  (A)  lines  meeting  each  of  two  given 
curves ;  (B)  lines  meeting  a  given  curve  twice ;  (C) 
lilies  meeting  a  given  curve  ana  touching  a  given  sur- 
faoe ;  (D)  lines  touohinp  each  of  two  ^ven  sor&oes ; 
<E)  lines  touching  a  given  surface  twice,  or,  say,  the 
bitangents  of  a  ^ven  surface. 

The  last  case  is  the  most  general  one  ;  and  conversely 
for  a  given  congmenoe  there  will  be  in  general  a  sur- 
faoe  having  the  congruence  lines  for  bitangents.  This 
surface  is  sud  to  be  the  focal  surface  of  the  congru- 
ence ;  the  general  surface  with  16  onicnodes  first  pre- 
sented itaeii  in  this  manner  as  the  focal  sur&ce  of  a 
congruence.  But  the  focal  surface  may  degenerate 
into  the  forms  belonging  to  the  other  oases  A,  B, 
C,  D. 

U.  A  complex  is  a  triply  infinite  system  of  lines, — 
for  instanoe,  the  tan^nt  Imee  of  a  snrftee.  Consid- 
ering an  arbitrary  point  in  connection  with  the  com- 
plex, the  complex  hues  which  pass  through  the  point 
form  a  cone ;  oonuderin^  a  plane  in  connection  with 
it,  the  complex  lines  which  be  in  the  plane  envelope 
a  curve.  It  is  easy  to  see  that  the  class  of  the  curve 
is  equal  to  the  order  of  the  cone  ;  in  &ot  eadi  of  these 
numbers  is  equal  to  the  number  of  comply  lines  which 
lie  in  an  arbitrary  plane  and  pass  through  an  arbitrary 
point  of  that  plane ;  and  we  then  say  order  of  com- 
plex =  order  of  curve;  rank  of  complex  =dass  of 
curve  =  order  of  cone;  doss  of  complex  =  class  of 
cone.  _  It  is  to  be  observed  that,  while  for  a  congruence 
there  is  in  general  a  surface  having  the  congruence 
lines  for  bitangents,  for  a  oomplex  t£^ere  is  not  m  gen- 
eral any  surface  having  the  oomplex  lines  for  tangents : 
the  tan^nt  lines  of  a  surface  are  thns  only  a  special 
-form  of^ the  oomjplex.  The  theory  of  complexes  first 
presented  itself  in  the  researches  of  Mains  on  systems 
•of  rays  of  light  in  connection  with  double  refraction. 

Ifi.  The  analytical  theorv  as  well  of  congruences  as 
<»f  complexes  is  most  easily  carried  out  by  means  of 
tlie  six  coordinates  of  a  line  ;  viz. ,  there  are  coordi- 
nates (a,  h,  c,  /,  h)  connected  by  the  equation 
ot/'-f  cA=0,  and  therefore  such  that  the  ratios 
a  :b:  c'.f:  g  :h  constitute  a  system  of  four  arbitrary 
parameters.  We  have  thus  a  congruence  of  the  order 
n  represented  by  a  single  homogeneous  equation  of 
tliat  order  (•JSo,  b,  c,  /,  g^  h)*=0  between  the  six  co- 
ordinates ;  two  such  relations  determine  a  congruence. 
Bat  we  have  in  rwaid  to  con^ences  the  same  diffi- 
4su\tj  as  that  which  presents  itself  in  regard  to  curves 
in  space ;  it  is  not  every  congruence  which  can  be 
represmtiBd  completely  and  piedsely  by  ttoo  such 
eqnalionB. 

7n»e  linear  equation  (*&,  6,  c,f,ff,k)=0  repre- 
sents a  congruence  of  the  first  order  or  linear  congru- 
ence ;  such  congruences  are  interesting  both  in  geom- 
etry and  in  connection  with  the  theory  of  forces  acting 
4>n  a  rigid  body. 
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Curves  of  Curvature ;  Asj/mptoHc  Luut, 

16.  The  normals  of  a  surface  form  a  congruence. 
In  any  congruence  the  lines  consecutive  to  a  given 
congruence  line  do  not  in  general  meet  this  line  ;  but 
there  is  a  determinate  number  of  consecutive  lines 
which  do  meet  it ;  or,  attending  for  the  moment  to 
only  one  of  these,  say  the  congruence  line  is  met  by  a 
consecutive  congruence  line.  In  particular,  each  nor- 
mal is  met  by  a  consecutive  normal ;  this  a^ain  is  met 
by  a  consecutive  normal,  and  so  on.  That  is,  we  have 
a  m^y  infinite  system  of  normals  each  meeting  the 
consecutive  normial,  and  so  forming  a  torse  ;  startiog 
from  different  normals  successively,  we  obtain  a  singly 
infinite  system  of  such  torses.  But  each  normal  is  in 
fact  met  ny  two  consecutive  narmals,  and,uuiur  in  the 
construction  first  the  one  and  then  the  otaer  of  these, 
we  obtain  two  sin^jly  infinite  systenw  of  torses  each 
intersecting  the  given  surface  at  right  angles.  In 
other  words,  if  in  place  of  the  normal  we  consider  the 
iwint  on  the  surface,  wo  obtain  on  the  surface  two 
singly  infinite  systems  of  curves  such  that  for  any 
curve  of  either  system  the  normals  at  consecutive 
points  intersect  each  other ;  moreover,  for  each  normal 
the  torses  of  the  two  systems  intersect  each  other  at 
right  angles ;  and  therefore  for  each  point  of  the  snr- 
face  the  curves  of  the  two  systems  intersect  each  other 
at  right  angles.  The  two  systems  of  curves  are  said 
to  be  the  curves  of  curvature  of  the  snr&oe. 

The  normal  is  met  by  the  two  oonseoutiTe  normals 
in  two  points  which  are  the  centres  of  curvature  for  the 
point  on  the  surface ;  these  lie  either  on  the  same  side 
of  the  point  or  on  opposite  «des,  and  the  surface  has 
at  the  point  in  question  Hke  curvatures  or  opposite  cur- 
vatures in  the  two  oases  respectively  (see  supra.  No.  4). 

17.  In  immediate  connection  with  the  curves  of 
curvature  we  have  the  so-called  asymptotic  curves 
(Haupt-tangentenlinien).  The  tangent  plane  at  a 
point  of  the  surface  cuts  the  surface  m  a  curve  having 
at  that  point  a  node.  Thns  we  have  at  the  point  of 
the  surface  two  directions  of  passage  to  a  consecutive 
point,  or,  say,  two  elements  of  arc  \  and,  passing  along 
one  of  these  to  the  consecutive  pomt,  and  thence  to  a 
conseoadTepoint,  and  so  on,  ire  obtain  on  the  sur&oe 
a  curve.  Starting  suooesnvely  from  (U£ferent  points 
of  the  surface  we  thus  obtain  a  singly  infinite  s^tem 
of  curves :  or,  using  first  one  and  then  the  other  of 
the  two  directions,  we  obtain  two  singly  infinite  sys- 
tems of  curves,  which  are  the  curves  above  referred 
to.  The  two  curves  at  any  point  are  equally  inclined 
to  the  two  curves  of  curvature  at  that  point,  or — ^what 
is  the  same  thing^the  supplementary  angles  formed 
by  the  two  asymptotic  lines  are  bisected  by  the  two 
curves  of  curvature.  In  the  ease  o£  a  quadno  sur&ce 
the  asymptotic  tninrea  are  the  two  systems  of  lines  on 
the  surface. 

Geodesic  Lines. 

18.  A  geodesic  line  (or  curve)  is  a  shortest  curve  on 
a  surface;  more  accurately,  the  element  of  arc  be- 
tween two  consecutive  points  of  a  geodesic  line  is  a 
shortest  arc  on  the  surface.  We  are  thus  led  to  the 
fundamental  property  that  at  each  point  of  the  curve 
the  osculating  plane  of  the  curve  passes  through  the 
normal  of  the  surface :  in  other  words,  any  two  con- 
secutive ares  PP',  P'r'  are  in  pfono  with  the  normal 
at  P.  Starting  mm  a  given  point  /*on  the  surface, 
.we  have  a  singly  infinite  system  of  geodesies  proceed- 
ing along  the  surface  in  the  direction  of  the  several 
tangent  itnes  at  the  point  P;  and,  if  the  direction  PF^ 
is  given,  the  property  gives  a  construction  by  succes- 
sive elements  of  arc  for  the  required  geodesic  line. 

Considering  the  geodesic  lines  which  proceed  flrom  a 
given  poipt  Pof  the  surface,  any  narticular  geodesic 
nne  is  or  is  not  again  intersected  oy  the  consecutive 
generating  line ;  if  it  is  thus  intersected,  the  generat- 
ing line  is  a  shortest  line  on  the  surface  up  to,  out  not 
beyond,  the  point  at  which  it  is  first  intersected  by  the 
consecutive  graeratin^  line ;  if  it  is  not  intersected,  it 
continue  a  shortest  line  for  the  whole  course. 
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STIRFAOB;  CORGRnENCS,  COMPI^BX 


la  the  MulyUoal  theory  both  of  geodeuo  lines  uid 
of  Uie  curves  of  curvature,  and  in  other  parts  of  the 
theory  of  surfaoes,  it  is  very  oonvenient  to  consider 
the  reotangular  coordinates  x,  z  of  a  point  of  the 
eur&oe  as  given  funotions  of  two  independent  para- 
meters p,  q;  the  form  of  these  funcUons  of  oourse 
determines  the  sur&oe,  unoe  by  the  elimination  of 
p,  q  from  the  three  equations  we  obtun  the  equation 
m  the  coordinates  x,  y,  z.  We  have  for  the  xeodeuc 
lines  a  differential  equation  of  the  second  order  between 
p  and  q ;  the  general  solution  oontuns  two  arbitrary 
constants,  and  is  thus  capable  of  representing  the 
geodesic  line  which  can  be  drawn  from  a  given  point 
m  a  given  direotion  on  the  surface.  In  the  ease  of  a 
qnatmc  surface  the  solution  invcJvee  hyperelliptdo 
integrals  of  the  first  kind,  depeniUng  on  the  square 
root  of  a  seztio  fbnotion. 

CStrviiinear  OoorduuUM, 

19.  Theezpre8nonBofUieooordinateBx,v,2int6nns 
of  p,  g  may  contain  a  parameter  r,  and,  ii  this  is  re- 
garaed  as  a  given  constant,  these  expressiona  will  as 
before  refer  to  a  point  on  a  ^ven  surface.  But,  if 
p,  ^,  r  are  regards  as  three  independent  parameters, 
X,  y,  z  will  be  the  coordinates  of  a  point  in  space,  de- 
termined by  means  of  the  three  parameters  p,  q,  r; 
these  parameters  are  said  to  be  the  curvilinear  coor- 
dinates, or  (in  a  generalized  sense  of  the  term)  amply 
the  coordinates  of  the  points  We  arrive  otherwise  at 
the  notion  by  takins  p,  q,  r  each  as  a  given  function 
of  X,  y,z;  say  we  have  p=/,{x,y,z),  9=/,(x,y,s), 
f  ^f$i^j*)t  which  equations  of  oourse  M»d  to  expres- 
sions forp,  q,  r  each  as  a  function  of  x,  y,  s.  The 
first  equation  det«rmines  a  singly  infinite  set  of  sur- 
faces :  for  any  given  value  of  p  we  have  a  surface ; 
and  similarly  the  second  and  third  equations  determine 
each  a  singly  infinite  set  of  surfaces.  If,  to  fix  the 
ideas,  are  taken  to  denote  each  a  rational  and 
int^n*tu  nmction  of  x,  y,  z,  then  two  surfaces  of  the 
same  set  will  not  intersect  each  other,  and  through  a 
given  pointofspaoe  there  will  pass  one  surface  of  each 
set^  that  isj  the  point  will  be  determined  as  a  point 
of  intersection  of  three  surfaoes  belonnng  to  the  three 
sets  respectively ;  moreover,  the  whole  of  spaoe  will 
be  divided  hf  the  three  sets  of  sorfhces  into  a  triply 
infinite  «:;8tem  of  elements,  eadi  of  them  bong  a 
pandklopiped. 

Orthotomie  Surface;  PotrcJld  iSurfaoa. 

20.  The  three  sets  of  surfaces  may  be  such  that  the 
three  surfiuse  Uirough  any  point  of  spaoe  whatever 
interseot  each  other  at  right  angles ;  and  th^  are  in 
tills  case  said  to  be  orthotomic.  The  term  onrvilinear 
coordinates  was  almost  appropriated  Lam£,  to 
whom  this  theory  is  chiefly  due,  to  the  case  in  qnes- 
Uon;  assuming  that  the  equations  p  =>/i{x,2/,z),  q  = 
Mx^fjz)^  r=f,ix,y,z)  refer  to  a  system  «  orthotomic 
Burfhoes,  we  have  in  the  restricted  sense  j>,  (?f  r  aa  the 
enrvilinear  ooordinates  of  the  point 

An  interesting  spedal  oas^  is  that  of  oonfooal  quadric 
snrfeoes.  The  general  equation  of  a  surface  oonfooal 
with  the  ellipsoid 

and,  if  in  this  equation  we  consider  x,  y,  z  as  ^ven,  we 
have  for  «  a  cubic  equation  with  three  real  roots 
p,  0,  r,  and  thus  we  have  through  the  point  three 
rail  surfaces,  one  an  ellipsoid,  one  a  hyperboloid  of 
one  sheet,  and  one  a  hyperboloid  of  two  sheets. 

21.  The  theory  is  connected  with  that  of  curves  of 
curvature  by  Dupin's  theorem.  Thus  in  any  system 
of  orthotomic  surfaces  each  surface  of  any  one  of  the 
three  sets  is  intersected  by  the  surfaces  of  the  other 
two  sets  in  its  curves  of  curvature. 

22.  No  oneof  thethree  setsof  Bur&ees  is  altogeUier 
nh^xary :  in  the  equation  p  — /i(x,y,s),  p  is  not  an 


arbitrary  function  of  y,  s,  but  it  mnat  sattsfr  a  o» 
tain  partial  difiiarential  equatimi  of  the  third  nder. 
Assuming  that  p  hss  this  value,  we  have  q  =/Ji^^) 
and  r=/,[xtj/,z)  determinate  functions  of  xji^  sodi 
that  the  three  sets  of  surfaoes  form  an  oithotomie 
system. 

23.  Starting  from  a  given  surface,  it  has  been  seen 
(No.  16)  that  the  normals  along  the  curves  of  curratnie 
form  two  systems  of  torses  intersecting  each  other,  ud 
also  the  ^ven  surface  at  right  angles.  But  there  are, 
intersecting  the  two  systems  of  torses  at  right  angfei, 
not  only  the  given  sunace,  but  a  singly  infinite  systen 
of  surfaoes.  If  at  each  point  of  the  given  snrraoe  we 
measure  off  along  the  normal  one  and  the  same  dis- 
tance at  pleasure,  then  the  locns  of  die  points  thtM 
obtained  is  a  surface  cutting  all  the  DonnBlB  of  tbe 

E'ven  snrfaoe  at  right  angles,  or,  in  other  words, 
iving  the  same  normals  as  the  given  surface ;  and  it 
is  th^efore  a  parallel  surface  to  the  given  snrbea 
Henoe  the  nn^y  infinite  system  of  puaDd  snr&oei 
and  the  two  singly  infinite  syst«iu  of  torses  finm  to- 
gether a  set  of  orwotomio  sur&oes. 

The  Mnimal  Surface. 

24.  This  is  the  surface  of  minimum  area — more  a^ 
curately,  a  surface  such  that,  for  any  indefinitely  smaS 
closed  curve  which  can  be  drawn  on  it  round  any 
point,  the  area  of  the  surface  is  less  than  it  is  for  any 
other  surface  whatever  through  the  dosed  curve  It  at 
once  follows  that  the  surface  at  every  point  is  ooncavo- 
oonvex;  for,  if  at  any  point  this  was  not  the  case,  wc 
oonld,  by  cutting  the  surface  by  a  plane,  deecribe  nrand 
the  point  an  indefinitely  nnall  clwed  plane  curve,  and 
the  plane  area  within  toe  closed  curve  would  then  be 
less  than  the  area  of  t^e  element  of  snr&oe  wiUiin  the 
same  carve.  The  condition  leads  to  a  partial  difiem- 
tial  equation  of  the  second  order  for  the  determinatioD 
of  the  minimal  surface  :  concddering  z  as  a  function  of 
X,  3/,  and  wriUnf  as  usual  p,  9,  r,  «,  t  for  the  first  and 
second  different  ooefficients  of  z  in  regard  to  x,  « 
respectively,  the  equation  (as  first  shown  by  Lagrange) 
is  (1 +3')r  —       +  (1  +  p*)(  =  O^OT as  this  may  aho 

be  written,  ^y,  4,*  ^^+^,.,4.^4^=0. 

The  general  integral  oontains  of  course  arbitiuy  ftiae- 
tions,  and  if  we  imagine  these  so  determined  that  the 
surface  may  pass  through  a  given  closed  curve,  and  iC 
moreover,  there  is  but  one  minimal  surface  pasting 
through  that  curve,  we  have  the  solution  of  the 
problem  of  finding  the  surface  of  minimum  areawithia 
the  same  curve.  The  surface  continued  beyond  the 
closed  curve  is  a  minimal  surface,  but  it  is  not  of  ne- 
cessity or  in  genend  a  snrfaoe  of  minimum  area  for  as 
arbitrary  bounding  curre  not  wholly  included  wttlua 
the  given  dosed  curve.  It  is  hurdly  neoeasaiy  to 
remark  that  the  plane  is  a  minimal  surface,  and  that, 
if  the  given  dosed  curve  is  a  plane  curve,  the  pUoe  is 
the  proper  solution ;  that  is,  the  plime  area  iritoin  the 
given  dosed  curve  is  less  Hum  the  area  for  any  other 
surface  Uirongh  the  same  curve.  The  given  dosed 
curve  is  not  of  necessity  a  single  curve :  it  may  he, 
for  instance,  a  skew  pol:^gon  of  four  or  more  udea  ^ 

The  partial  differential  equation  was  deak  with 
in  a  very  remarkable  manner  Yfy  JUemann.  lYon 
the  second  form  ^ven  above  it  appean  tiiat  we  have 

— "=  a  complete  differential,  or,  patting 


this  =  (2c,  we  introduce  into  the  solution  a  variableCi 
which  combines  with  z  in  the  forms  z±t?  (» 
as  usual.  The  boundary  conditions  have  to  be  s^s- 
fied  by  the  determination  of  the  coqjugate  '^^"^ 
17,  as  functions  of  «  +  tC,  «  —  if,  or,  say,  of  a  Z 
respectivelyj  and  by  writing  5,  *Sf  to  denote  x + qfi  * 
— ivresijeetively.  ffiemann  obtains  finally  two  orwnaff 
differential  equations  of  the  first  order  in  S,  <f  i 
Z,  Z^,  and  the  results  are  completely  worm  oat  itt 
some  very  interesting  spedal  oaaea. 
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The  memoin  on  various  parts  of  the  general  sabject  axe 
very  nomeroas;  reforences  to  many  o(  tibem  will  be  foaod 
in  Salmon's  TreaHte  on  the  Analytic  Gametry  of  Three  Dimen' 
•ttM,  4th  ed^  Dablin,  ISSSt  (the  most  compreheDsive  work 
on  idlid  gecnaetry) ;  for  the  mtnimAl  rarfltae  (which  Is  not 
oon^ered  there)  see  Memoirs  xviU.  and  xxvi.  in  B^nuum^ 
CewMMnte  wallbwwiijdto  TTa*^  Lelpti<^  1876;  the  fannw— 
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"  Ueber  die  fUehe  Tun  kleiuaten  lahalt  bet  gegebener  Be- 
grenzung,"  as  pnbliahed  in  OM.  ANumdl.,  vol.  ziii.  (1866- 
ffT) — contains  on  Introduction  by  Hattendorff  giving  the 
history  of  the  question.  (a,,  ca.) 

SURGEONS,  College  or.   See  Socibiibs. 


SURGERY. 


Part  L — History. 

SURGERY  in  all  ooantnes  u  as  old  as  faaman 
needs.   A  oratain  skill  in  the  stanobing  of  blood, 
tbe  eztraedoD  of  arrows,  the  binding  up  of  wounds, 
the  supporting  of  broken  limbs  by  splints,  and  the 
like*  together  with  an  insUnctive  reliance  on  the  heal- 
ing power  of  the  Ussnes,  has  been  common  to  men 
evoywherc   In  both  branches  of  the  Aryan  stock 
surgioal  pradiioe  (as  well  as  medioal)  reached  a  high 
degree  oi  perfection  at  a  very  early  period.   It  is  a 
matter  of  controversy  whether  the  Greeks  got  their 
medidne  (or  any  of  it)  from  the  Hindus  (through  the 
medium  of  the  Egyptian  priesthood),  or  whether  the 
Hindus  owed  thtiEthigh  degree  of  medical  and  surgical 
knowledge  and  skill  which  is  reflected  in  Charaka  and 
Su^ta  (oommentatorB  of  onoertain  date  on  the  Ayur- 
veda; see  Sanskbit,  vol  xxl,  pp.  308-4)  to  their 
eontact  with  Western  i^vification  axber  the  campaigns 
of  Alexander.   The  evidence  in  fkvor  of  the  former 
view  is  ably  stated  1^  Wise  in  the  Introduction  to  his 
Hittory  of  Medicine  among  the  Atiatics  (London,  1 868 ). 
^e  oorrrapondenoe  between  the  Su&nUa  and  the 
Sippocratie  Collection  is  closest  in  the  seoUons  relat- 
ing to  the  ethics  of  medical  pracUoe  ;  the  description, 
also  of  lithotomy  in  the  former  agrees  almost  exactly 
with  the  account  of  the  Alexandrian  practice  as  given 
by  Celsus.  But  there  are  oertiunlv  some  dexterous  ope- 
rations described  in  Su^ruta  (snon  as  the  rhinoplastic] 
whi^h  were  of  native  invention;  the  elaborate  and 
lof^  ethical  code  appears  to  be  of  pure  Brabmanioal 
oruin  ;  and  the  very  copious  materia  medica  (which 
inciiided  arsenio,  merann,  nnc,  and  many  other  sub- 
stanoea  of  pennaoent  TOloe)  does  not  contun  a  single 
artide  of  roreign  source.   There  is  evidence  also  (in 
Aniaa,  Strabo,  and  other  writers)  that  the  East  en- 
Joyed  a  provermal  reputation  for  medical  and  surgical 
l^lisdom  at  the  time  of  Alexander's  invaaon.  We  may 
nve  the  first  place,  then,  to  the  Eastern  branch  of  the 
Ajyan  race  in  a  sketch  of  the  rise  of  surgery,  leaving 
aa  insoluble  the  question  of  the  date  of  the  Sanskrit 
oompendiums  or  oompilations  which  pass  under  tka 
names  of  two  representative  persons,  Charaka  and 
Suiruta  (the  dates  assigned  to  these  ranging  as  widely 
as  500  years  on  each  side  of  the  Christaan  era. 

The  Suhuta  speaks  throughout  of  a  single  class  of 
ADdest      praotiUoners  who  undertook  both  surgical 
xunda       and  medioal  cases.   Nor  were  there  any 
fixed  degrees  cr  orders  of  skill  viUiin  the 
*^  profession;  even  lithotomy,  which  at  Alex- 

andria was  assigned  to  specialists,  was  to  be  under- 
taken by  any  one^he  leave  of  the  ngah  having  been 
firtft  obbUDM.  The  only  distinction  recognized  be- 
tween medicine  and  surgery  was  in  the  inferior  order 
of  barbers,  nail-trimmers,  ear-borera,  tooth-drawers, 
asid  phlebotomists,  who  were  outside  the  Brahmanical 
caste. 

Su&ruta  describes  more  than  one  hundred  surgical 
instruments,  made  of  steel.   They  should 
SS^lS^  Kood  handles  and  firm  joints,  be  well 

g^Snia.       polished,  and  sharp  enough  to  divide  a  hair ; 

they  should  be  perfectly  dean,  and  kept  in 
flannel  in  a  wooden  box.  They  induded  various  shapes 
of  scalpels,  bistouries,  lanoete,  scarifiers,  saws,  bone- 
nippers,  sdsson,  trocus,  and  needles.  There  were 
also  Uant  hooks,  loops,  probes  indudiiig  a  oanstio- 


holder),  directore,  sounds,  sooops,  and  fynepB  (for 
polypi,  etc),  as  well  as  catheten,  syringes,  a  rertal 
speculum,  and  bougies.  There  were  fourteen  varieties 
or  bandage.  The  favorite  form  of  splint  was  made  of 
thin  slips  of  bamboo  bound  together  with  string  and 
out  to  the  length  required.  Wise  aaya  that  he  has 
frequenUy  used  "this  admirable  splint,"  partioulariy 
tor  nraotures  of  the  thigh,  humerus,  radius,  and  ulna, 
and  it  has  been  subsequentiy  adopted  in  the  English 
army  imder  the  name  of  tbe  ''patent  rattan-cane 
splint" 

EVactures  were  diagnosed,  among  other  signs,  by 
crepitus.  Dislocations  were  elaborately  operatkais. 
dasstfied,  and  the  differential  diagnosis 
given ;  the  treatment  was  by  tawtion  and  conntertrao- 
tion,  cireumduction,  and  other  dexterous  manipulatioo. 
Wounds  were  divided  into  indsed,  punotorod,  lacer- 
ated, contused^  etc.  Cuts  of  the  iu»d  and  &oe  were 
sewed.  Skill  in  extracting  foreign  bodies  was  carried 
to  a  great  height,  the  magnet  being  used  for  iron  par- 
tides  under  certain  spedfied  conmmstances.  Inflam- 
mations were  treated  hf  the  usual  antiphlogistic 
refnmen  and  applianoes ;  venesection  was  practiced  at 
several  other  points  besides  the  bend  of  the  dbow; 
leeches  were  more  often  resorted  to  than  the  lancet ; 
cuppinff  also  was  in  general  use.  Poultidng,  foment- 
ing, and  the  like  were  done  as  at  present.  Amputation 
was  done  now  and  then,  notwithstanding  the  want  of 
a  good  control  over  the  haemorrhage ;  boiling  oil  was 
applied  to  the  stnmp,  with  pressure  by  means  of  a 
cup-formed  bandage,  pitch  bdng  sometimes  added. 
Tumors  and  oilarged  lymphatic  glands  were  cut  out, 
and  an  arsenical  mve  applied  to  the  raw  surihosB  to 
prevent  recurrence.  Abdominal  dropsy  and  hydrooele 
were  treated  by  tapping  with  a  trocar ;  and  varieties 
of  hernia  were  nnderstood,  omental  hernia  being  re- 
moved by  operation  on  the  scrotum.  Aneurisms  were 
known,  but  not  treated ;  the  use  of  the  ligature  on  the 
continuity  of  an  arteiTj  as  well  as  on  Ute  out  end  of  it 
in  a  flap,  is  the  one  thing  that  a  modem  surgeon  will 
miss  somewhat  noticeably  in  the  andent  surgery  of  the 
Hindus ;  and  the  reason  of  thdr  backwardness  in  that 
matter  was  doubtless  their  want  of  &miliaritjr  with  the 
course  of  the  arteries  and  with  the  arterial  circulation. 
Besides  the  operation  already  mentioned,  the  abdomen 
was  opened  by  a  short  inddon  bdow  the  umbilicus 
slightily  to  the  left  of  the  middle  line,  for  the  purpose 
of  removing  intestinal  concretions  or  other  obstmotion 
(laparotomy).  Only  a  small  segment  of  the  bowel  was 
exposed  at  one  time  \  the  oonomon  wfaffli  firand  was 
removedj  the  intestine  stitched  together  agun,  an- 
ointed with  ghee  and  honey,  and  returned  into  the 
cavity.  Lithotomy  was  practiced,  without  the  staft 
There  was  a  plastic  operation  for  the  restoration  of  tha 
nose,  the  skin  heing  taken  from  the  cheek  adjoininp, 
and  the  vascularity  kept  up  by  a  bridge  of  tissue.  Tha 
ophthalmic  surgery  lududed  extraction  of  cataract. 
Obstetric  operations  were  various,  indnding  ciBSueaa 
section  and  crushing  the  foetus. 

The  medication  and  constitutional  treatment  in  snr* 
gical  cases  were  in  keepins  with  the  general 
care  and  daboiateneas  of  Uidr  practice,  and  tMbuiDL 
with  the  copiousness  of  thdr  materia  med- 
ica.  Ointments  and  other  external  applications  had 
usually  a  basis  of  ghee  (or  dwifted  butter),  and  con* 
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teinad,  among  other  things,  such  metals  as  arsenic, 
nno,  copper,  meroiuy,  and  sulphate  of  iron.  For  every 
emergency  and  every  known  form  of  disease  there 
w«re  elaborate  and  minute  directions  in  the  Asbva, 
which  were  taoght  by  the  ^^wciui-prieets  to  the 


Training 
of  prao- 
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young  aspirants.  3ook  learning  was  oon 
sidertid  oi  no  use  without  ezpeiieDce  and 
manual  skill  in  operations ;  the  different 
surgical  operations  were  shown  to  the  stu- 
dent upon  wax  spread  on  a  board,  on  gourds,  cucum- 
bers, and  other  soft  fruits ;  tapping  and  pnncturing 
were  practiced  on  a  leathern  bae  filled  with  water  or 
soft  mud ;  scarifications  and  bleeding  on  the  fresh 
hides  of  animab  from  which  the  hair  had  been  re- 
moved; puncturing  and  iandng  upon  the  hdlow  stalks 
of  water-lilies  or  the  veasels  of  aead  animals ;  buidag- 
ing  was  praotioed  on  fleziUe  models  of  the  human 
body ;  Stttorea  on  leather  and  doth ;  the  plastic  opera- 
tions on  dead  animab ;  and  the  application  of  caustics 
and  oanteries  on  liriog  animab.  A  knowledge  of 
anatomy  was  held  to  be  neceeeary,  but  it  does  not 
appear  that  it  was  system  aUcall>|  acquired  b^  dissec- 
tion. Superstitions  and  theurgic  ideas  were  diligently 
kept  up  so  as  to  impress  the  vulgar.  The  whole  body 
of  teaching,  itself  the  slow  growth  of  much  close 
observation  and  profound  thinking  during  the  vigorous 
period  of  Aryan  progress,  was  given  out  in  later  times 
as  a  revelation  fromlieaven,  and  as  resting  upon  an 
absolute  authority.  JPatholo^cal  principles  were  not 
wanting,  bat  they  were  derived  ftom  a  purely  arlntrary 
or  oonventional  pbysioloEy  (wind,  bile,  and  phlegm) ; 
and  the  whole  elaborate  nwnc  of  rules  and  direotions, 
grnt  though  its  utility  must  have  been  for  many  gener- 
ations, was  without  the  quickening  fiower  of  reason 
and  freedom,  and  became  inevitably  stiff  and  decrepit. 

The  Chinese  appear  to  have  been  far  behind  the 
ChfDMe  Hindus  m  their  knowledge  of  medidne  and 
surgery,  notwithstanding  that  China  pro- 
fited at  the  same  time  as  Tibet  by  the  misaionaty  propa- 
ration  of  Buddhism.  Surgery  in  particular  had  nardly 
developed  among  them  beyond  the  merest  rudiments, 
owing  to  their  religious  respect  for  dead  bodies  and 
their  unwillingness  to  draw  blood  or  otherwise  inter- 
fere with  the  living  atructure.  Their  anatomy  and 
physiology  have  been  from  the  earliest  times  unusually 
ra«nful,aDd  thdr  Bu^poal  practice  hasoonnsted  almost 
mtirdy  of  external  api4i^tion&  Tumors  and  boib 
were  treated  by  soarinoaUons  or  inciBionfl.  Hie  dis- 
tinctive Chinese  surgical  invention  is  acupuncture,  or 
the  insertion  of  fine  needles,  of  hardened  silver  or 
gold,  for  an  inch  or  more  (with  a  twisting  motion)  into 
the  seats  of  pain  or  inflammatjon.  Wise  says  that 
"  the  needle  is  allowed  to  remain  in  that  part  several 
minutes,  or  in  some  cases  of  neuralgia  for  days,  with 
great  advantage"  ;  rheumatism  and  chronic  gout  were 
among  the  localized  pains  so  treated.    There  are  367 

Kints  specified  where  needles  may  be  inserted  without 
uring  great  vessels  and  vital  organs. 
Cupping-vesseb  made  of  oow-hom  have  been  found 
in  andent  ESgyptian  tombs.  On  monu- 
M^jpuMu.  g^Qfg  and  the  walb  of  temples  are  figures 
of  patients  bandaged,  or  andergoiiiB  operation  at  the 
hands  of  surgeons.  In  museum  eollectiona  of  Egyp- 
tian antiquities  there  are  lancets,  foroeto,  knives, 
probes,  aeissors,  etc.  Kbers  interprets  a  pa.<«age  in 
the  papyrus  discovered  b^  him  as  relating  to  the  oper- 
ation of  cataracL  Surgical  instruments  for  the  ear 
are  figured,  and  artificial  teeth  have  been  found  in 
mummies.  Mummies  have  also  been  found  with  well- 
set  fractures.  Herodotus  describes  Egypt,  notwith- 
standing its  fine  dimate,  as  being  full  of  medical  prac- 
utioners,  who  were  all  ^ '  spedalists. ' '  The  ophthalmic 
surgeons  were  oelebrated,  astd  practiced  »t  the  court 
of  Cyrus. 

As  in  the  case  of  the  Sanskrit  medical  writings,  the 
Qmok        earliest  Greek  oompendtums  on  surgery 
bear  witness  to  a  long  organic  growth  of 
knowledge  and  skill  through  many  generations.  In 


the  Homeric  picture  of  society  the  surgery  is  thu  of 
the  battlefield,  and  it  is  of  the  most  metgre  tini 
Achilles  is  oonoemed  about  the  reatontion  to  beiU 
of  Machaon  for  the  reason  that  his  skill  in  cuttiottnt 
darts  and  applyine  salves  to  wounds  was  not  iheini 
valuable  service  that  a  hero  could  render  to  the  Gitek 
host  Machaon  probably  represents  an  uutesr. 
whose  taste  had  led  him,  as  it  did  Melampus,  to  cm- 
verse  with  centaurs  and  to  glean  some  of  their  tndi- 
tional  wisdom.  Between  that  primitive  state  of  mi- 
zation  and  the  date  of  the  first  Greek  treatisea  dm 
had  been  a  long  interval  of  gradual  prog- 

The  surgeiT  of  the  Hippocratic  Hipp* 
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Collection  (a^e  of  Pericles)  bears  every  evi- 
dence of  finish  and  elaboration.  The  two 
treatises  on  fractures  and  on  dislocations  lespeefir^ 
are  hardly  anrpaasod  in  some  ways  hy  the  wntim^u 
the  present  mechaDical  age.  Or  the  four  £slocin» 
of  the  shoulder  the  displacement  downward  into  tht 
axilla  u  given  as  the  only  one  at  all  oommon.  lie 
two  most  usual  dislocations  of  the  femur  were  Iwk- 
wards  on  to  the  dorsum  ilii  and  forwards  mi  to  At 
obturator  region.  '  Fractures  of  the  spinoos  jntmaee 
of  the  verteprsB  are  desoibed,  and  caution  adTistd 
against  trusting  those  who  would  magnify  that  iqjioT 
into  fracture  of  the  spine  itself.  Tubercles 
are  given  as  one  of  the  causes  of  spinal  cnrvaton,  u 
antidpation  of  Pott's  diagnosis.  In  all  matters  of 
treatment  there  was  the  same  fertility  of  resoora  n 
in  the  Hindu  practice ;  the  most  noteworthy  point  i) 
that  shortening  was  hy  many  regarded  as  inevitiUe 
after  dmple  fracture  of  the  femur.  FnMttoKa  ml 
dialooatiotts  were  the  most  oomplete  diaptns  of 
Hippocratic  aurKeiy ;  the  whole  docbrine  and  pnoial 
art  of  them  had  arisen  (like  sculpture)  with  no  bt^ 
from  diflset^on,  and  obviously  owed  its  exceUence  u 
the  opportunities  of  the  pauestra.  The  next  nwt 
elaborate  chapter  is  that  on  wounds  and  iniaries  of  Ik 
head,  which  refers  them  to  a  minute  subdivisioD, 
indudes  the  depressed  fracture  and  the  emtrwif- 
Trephining  was  the  measure  moat  oommonk  resortH 
to,  even  where  there  was  no  compression.  KumotH 
forms  of  wounds  and  iqjuries  of  other  parts  an  ■pB' 
fied.  Ruptures,  piles,  rectal  polvpi,  fistula  in  id>> 
and  prolapsus  am  were  among  the  other  oondibw 
treated.  The  amputation  or  CKdsion  of  ttunots  ws 
not  appear  to  have  been  undertak^i  so  fredy  u  d 
Hindu  surreal  practice ;  nor  was  lithotomy  penbnM| 
except  by  a  specially  expert  person  now  and  h« 
The  diagnosis  of  empyema  was  known,  and  the  rai- 
ment of  it  was  by  an  induon  in  the  intovoetal  sfsa 
and  evacuation  of  the  pus.  Amoi^  thdr  instmiBCtii 
were  forceps,  probes,  directors,  syringes,  rectal  spew- 
lum,  catheter,  and  various  kinds  of  cauteiy.  , 

Between  the  Hippocratic  era  and  the  foandinf  of 
the  school  of  Alexandria  (about  300  ao), 
there  is  nothing  of  surgical  progress  to 
dwell  upon.  The  Alexandriui  epochstands  prM 
out  prominentiy  by  reason  of  the  enthusi- 
astic  cultivation  of  human  anatomy — there  sie  wo^ 
tions  also  of  vtvisection — at  the  hands  of  Heropnuf 
and  Erasistratus.  The  mm  and  substance  of  tbf 
movement  appears  to  have  been  preduon  of  ^^'ff^ 
(not  unattended  with  pedantic  minuteness),^  btJon* 
of  operative  procedure,  subdivUion  of  practice  into » 
number  of  specialties,  but  hardly  a  single  additioa  » 
the  stock  of  physiological  or  pat  hologicar ideas,  oren* 
to  the  traditional  wisdom  of  the  Hippoontie  ta» 
"The  surpeons  of  the  Alexandrian  school  *cre<* 
distinguished  by  the  nicety  and  compleiitr  of  ^ 
dre&sings  and  luindagings,  of  which  uiev  inventeB  * 
great  variety. ' '  HerophUus  boldly  used  tne  kdfee^ 
on  internal  organs  such  as  the  liver  and  splesi,^)? 
latter  he  regarded  "  as  of  littie  conse<quenoe  io.^tt* 
mal  economy."   He  treated  retention  of  uruieliF' 

E articular  kind  of  catheter,  which  long  bore  l^i^.*^ 
lithotomy  was  much  practiced  b3[  a  few 
!  and  one  of  them  (Ammonius)  u  said  to  have  van 
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jDatrnment  for  breaking  the  stone  in  the  bladder  into 
serenU  pieces  when  it  was  too  large  to  remove  whole. 
A  sinister  story  of  the  time  is  that  oonceniiiiK  Antic- 
dius,  son  of  Alexander,  king  of  Syria,  who  was  done 
to  death  by  the  Uthotomista  when  he  was  ten  years 
dd,  under  the  pretence  that  he  had  stone  in  the  blad- 
der, the  insd^tor-  of  the  oiime  being  his  guardian  and 
sopplanter  Diodotua. 

The  treatise  of  Gelsos  De  re  medica  (reign  of  Au- 
gustus) refleota  the  state  of  surgery  in  the  ancient 
world  for  a  peiiod  of  several  centuries :  it  is  the  best 
record  of  the  Alexandrian  practice  itself,  and  it  may 
be  taken  to  stand  for  the  Roman  practice  of  the  period 
foUowing.   Great  jealousy  of  Greek  medicine  and  sur- 
gery  was  expressed  by  many  of  the  Ro- 
9|jL        mans  of  the  republic,  notablV  by  Cato  the 
Elder  (234-149  B.O.).  who  himself  prac- 
Uoed  on  his  estate  according  to  the  native  traditions. 
His  medical  observations  are  given  in  De  re  nutica, 
In  reducing  dislocations  he  made  use  of  the  following 
incantation:  '*Haat  hanat  ista  pista  sista  damiato 
damnaaatra."  The  first  Greek  snxgeon  who  estab- 
Uriied  faunaelf  in  Rome  is  said  to  have  been  Aiohaga- 
thus,  whose  fondness  for  the  knife  and  cautery  at  length 
led  to  his  expolnon  by  the  populace.   It  was  in  the 
person  of  Aaelepiades.  the  contemporary  and  fiiend 
of  Gioeio,  diat  the  Hellenio  medical  practice  acquired 
a  permanent  footing  in  Rome.   This  eloquent  and 
ptlausible  Greek  confined  his  practice  mostly  to  medi- 
cine, but  he  is  credited  with  pradicing  the  operation 
of  tracheotomy.   He  is  one  or  those  wnom  Tertollian 
quotes  as  abandoning  themselves  to  vivisections  for  the 
gratification  of  their  ourio«ty  :  "  A^clepiades  capras 
Boas  qoserat  sine  oorde  balantes  et  muscas  suas  &biifl»t 
rtj^        sinecapitevolantes"  (J)eanima,  15).  The 
next  figure  in  the  surgical  history  is  Olsos, 
who  dcTotes  the  7th  andSthbooksof  hia/ABiiemet2£i» 
exofauBTcHy  to  magBry.   There  is  not  mnoh  in  these 
b^ond  the  precepts  of  the  Brafamanioal  Mstras  and  the 
maxims  and  rules  of  Greek  surgery.   Plastio  opera- 
tions for  the  restoration  of  the  nose,  Hps,  and  ears  are 
described  at  some  length,  as  well  as  the  treatment  of 
hernia  by  taxis  and  operation;  in  the  latter  it  was 
reoommended  to  apply  the  actiul  cautenr  to  tbe  canal 
after  tbe  hernia  had  been  returned.   The  oelebrated 
description  of  lithotomy  is  that  of  the  operation  as 
practiced  long  before  in  India  and  at  Alexandria.  The 
■treatment  of  sinuses  in  various  regions  is  dwelt  upon, 
and  in  the  case  of  sinuses  of  the  thoracic  wall  resec- 
tion of  the  rib  is  mentioned.    Trephining  has  the  same 
jnrominent  place  assigned  to  it  as  m  the  Greek  su^ei^. 
The  resouroes  of  oontemponiy  saigeiy  nuiy  be  esti- 
mated by  the  fael  that  suoeataneous  orethrotomy  was 
practiced  when  the  urethra  was  blocked  by  a  calculus. 
Amputation  of  an  extremity  is  described  in  detul  for 
the  first  time  in  surgical  literature.   Mention  is  made 
of  a  variety  of  ophthalmic  operations,  which  were  done 
by  specialists  after  the  Alexandrian  fashion. 

Galen's  practice  of  sui^eiy  was  mostly  in  the  early 
Oaien  career  (bom  131  A.D.),  and 

there  is  little  of  special  surgical  interest  in 
his  writings,  great  as  their  importance  is  for  anatomy, 
physiology,  and  the  general  doctrines  of  disease. 
Among  the  operations  credited  to  him  are  resection 
of  a  portion  of  the  sternum  for  caries  and  ligature  of 
the  temporal  artery.  ■  It  may  be  assumed  that  so^oil 
practice  was  in  a  flourishing  condition  all 
R^Yn""*    through  the  period  of  the  empire  from  the 
cmpiie.       accounts  preserved  by  Oribasins  of  the 
great  sur^ns  Antyllus,  Leonides,  Rufus, 
and  Heliodorus.   Antyllus  (300)  is  daimed  by  HSser 
as  one  of  the  greatest  of  the  world's  surgeons ;  he  had 
an  operation  for  aneurism  (tying  the  artery  above  and 
below  the  sac,  and  evacuating  its  contents),  for  cataract, 
for  tbe  cure  of  stammering ;  and  he  treated  contract- 
ures by  something  like  tenotomy.    Rufus  and  Helio- 
dorus are  said  to  have  practiced  torsion  for  the  arrest 
of  hsemorrliage :  but  in  later  periods  both  that  and 


the  ligature  appear  to  have  given  way  to  the  actual 
cautery.  Hftser  speaks  of  the  operation  for  scrotal 
hernia  attributed  to  Heliodorus  as  a  brilliant  example 
of  the  surgical  skill  during  the  empire."  The  same 
surgeon  treated  stricture  of  the  urethra  by  internal 
section.  Both  Leonides  and  Antyllus  removed  glan- 
dular swellings  of  the  neck  {ttruiMx)\  the  latter  llga- 
tored  vessels  before  cutting  them,  and  nves  directiotis 
for  avoiding  the  carotid  artery  and  jugular  vein.  The 
well-known  operation  of  Antyllus  for  aneurism  has 
been  mentioned  before.  Flap-amputations  were  prac- 
ticed hy  Leonids  and  Heliodorus.  But  perhaps  the 
most  Btrikinf;  illustration  of  the  advanced  surgery  of 
the  period  is  the  freedom  with  which  bones  were 
resected,  including  the  long  bones,  tbe  lower  jaw,  and 
the  upper  jaw. 

Whatever  progress  or  decadence  sur^iy  may  have 
experienced  during  the  next  three  centuries 
is  summed  up  in  the  authoritative  treatise 
of  Paulus  of  iE^na  (650).    Of  his  seven 
books  Uie  nxth  is  entirely  devoted  to-  operative  sur- 
gery, and  the  fourth  is  largelyoocttpied  with  surgical 
diseases,   The  importance  of  Tknlna  for  sun^oalliis- 
tory  during  several  centuries  on  each  side  <»  his  own 
period  win  appear  from  the  following  remarks  of 
Frauds  Adams  in  his  translation  and  oommmtaiy 
(vol.  ii.  p.  247). 

"  This  book  (bk.  vl.)  contains  the  most  complete  Hytrtom 
of  operative  surgery  which  baa  come  down  to  as  from 

ancient  times  Haly  Abbas  In  the  0th  book  of  his 

Praetiea  copies  almost  eveirthing  from  Paulas.  Albocasis 
[AbulcasisJ  gives  more  original  matter  OQ  flurgery  than  uiy 
other  Anbian  aathor,  and  yet,  as  will  be  seen  from  oor 
commentary,  be  Ib  Indebted  for  whole  chapters  to  Fanloa, 
In  the  ConHtunt  of  Bhases,  that  preclona  repository  of 
ancient  opinions  on  medical  sntdects,  If  there  be  an;  aor* 
glcal  information  not  to  be  found  in  our  aatiior  it  is  mostiy 
derived  from  Amtylbu  and  ArohiniiM.  As  to  the  other 
autlioritiM,  although  we  will  oeoaaionally  have  to  exphibB 
their  opinions  npon  particalar  sal^ects,  no  one  has  treated 
of  surgery  in  a  systematical  manner ;  for  even  Avicenna, 
who  treats  so  ftiUy  of  everything  else  connected  wiUi 
medicine,  is  defi»ctive  in  bJs  aeooonts  of  sorglcal  opera* 
tions ;  and  the  deecriptionB  whleli  be  does jrive  of  them  are 
almost  all  borrowed  from  onr  author.  The  accounts  of 
fractnree  and  dislocations  given  t>7  Hippocrates  and  his 
commentator  Qalen  may  be  pronoanced  almost  complete; 
bat  tbe  information  which  tney  supply  upon  most  oUier 
surgical  snl^ecte  is  scanty." 

It  is  obviously  impoaable  in  a  brief  space  to  convey 
any  notion  of  the  oomprehensivenesa  of  the  surgery 
of  Paulus ;  his  sixth  book,  with  tbe  peculiarly  valuable 
eommentaiy  of  Adams,  brings  the  whole  su^;eiy  of 
the  ancient  wosld  to  a  rocuB ;  and  it  should  be  refiamd 
to  at  first  brad.  Paulus  himself  is  credited  mth  the 
principle  of  local  depletion  as  agunst  general,  with 
the  lateral  operation  for  stone  instead  of  the  mesial 
and  with  understanding  the  merits  of  a  free  external 
incision  and  a  limited  internal,  with  the  dia^nions  of 
aneurism  by  anastomosis,  with  an  operation  Tor  aneu- 
rism like  that  of  Antyllus,  with  amputation  of  the 
cancerous  breast  by  cnidal  indsion^  and  with  the 
treatment  of  fractured  patella. 

The  Arabians  have  hardly  any  greater  merit  in 
medicine  than  that  of  preserving  intact  the  Anbian. 
bequest  of  the  ancient  world.  To  surgery 
in  particular  their  services  are  small, — first,  because 
tbeir  religion  proscribed  the  practice  of  anatomy,  and 
secondly,  because  it  was  a  characteristic  of  their  race 
to  accept  with  equanimity  the  sufierings  that  fell  to 
them,  and  to  decline  the  means  of  alleviatitm.  The 

nt  names  of  the  Arabian  school,  Avicenna  and 
rroes,  are  altogether  unimportant  for  surgery. 
Their  one  distinctively  surgical  writer  was  Abulcasim 
(d.  1122),  who  is  chiefly  celebrated  for  bis  free  use  of 
the  actual  cautery  and  of  <»usUcs.  He  showed  a  good 
deal  of  character  in  declining  to  o^rate  on  goitre,  in 
resorting  to  tracheotomy  but  sparingly,  in  refusing  to 
meddle  with  cancer,  and  in  evaouating  large  abscesses 
by  d^ree& 
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For  the  five  huoclred  years  followiDK  the  work  of 
HediteraL  0^  .-Egina  there  is  Dothiog  to  record 

bat  the  oames  of  a  few  practitioners  at  the 
oourt  and  of  imitators  or  compilers.  Meanwhile  in 
western  Europe  (apart  from  the  Saracen  civilization) 
a  medical  achool  had  gradually  grown  up  at  Saleroo, 
which  in  the  10th  century  had  ahready  become  famous. 
From  it  issued  the  Reginien  SalemUanum^  a  work 
used  by  the  laity  for  several  centuries,  and  the  Coui- 
pmdium  Salemitanum,  which  circulated  among  the 
profenion.  The  aerioos  dedine  of  the  school  oMes 
iTom  the  ibunding  of  a  university  at  Naples  in  1224. 
In  its  best  period  princes  and  nobles  resorted  to  it  for 
treatment  ftom  all  parts  of  Europe.  The  hStel  dieu 
of  Lyons  had  been  founded  in  560,  and  that  of  Paris 
a  century  later.  The  achool  of  Montpellier  was  founded 
in  1025,  and  became  the  rallying  pomt  of  Arabian  and 
Jewish  learning.  A  ^ood  deal  of  the  medical  and 
surgical  practice  was  in  the  hands  of  the  religious 
ordera,  particularly  of  the  Benedictines.  The  practice 
of  surgery  by  the  clergy  was  at  length  forbidden  by 
the  council  of  Tours  ( 1 163).  The  surgical  writings  of 
the  time  were  mere  reproductions  of  the  classical  or 
Aiabiao  authors:  "unus  non  dicit  nisi  quod  alter." 
One  of  the  first  to  go  back  to  independent  observa- 
tion and  reflection  was  William  of  Saliceto,  who  be- 
longed to  the  school  of  Bologna;  his  work  (1275} 
advocates  the  use  of  the  knife  in  many  cases  where 
the  actual  cautery  was  used  by  ancient  prescription. 
A  greater  name  in  the  history  of  mediaeval  surj^ery  is 
that  of  his  pupil  Lanfrancht  of  Milan,  who  migrated 
(owing  to  political  troubles)  first  to  Lyons  and  then  to 
Paris.  He  distinguished  between  arterial  and  venous 
luemorrhage,  and  is  said  to  have  used  the  ligature  for 
tiie  former.  Contemporary  with  him  in  France  was 
Henri  de  Monderille  of  the  school  of  Montpellier, 
whose  teaching  is  best  known  through  that  of  his  more 
famous  pupil  Guy  de  Chauliac',  the  CAirurfific  of  the 
latter  b^rs  the  date  of  1363,  and  marks  the  advance 
in  precision  which  the  revivu  of  anatomy  by  Mondino 
had  made  possible.  Eighteen  years  before  Lanfnnohi 
came  to  Paris  a  college  of  surgeons  was  founded  there 

il279)^  by  Htard,  who  had  accompanied  St  Louis  to 
Palestine  as  his  surgeon.  The  college  was  under  the 
inotection  of  St.  Coamas  and  St.  Damianus,  two  prac- 
titioners of  medicine  who  sufiered  martyrdom  in  the 
reign  of  Diocletian,  and  it  became  known  as  the 
(Jojl^ge  de  St  C6me.  From  the  time  that  Lanfranchi 
joined  it  it  attracted  many  pupils.  It  maintained  its 
independent  existence  for  several  centuries,  alongside 
the  medical  faculty  of  the  university  ;  the  corporations 
of  surgeons  in  other  capitals,  such  as  those  of  London 
and  Kdinburgh,  were  modelled  upon  it. 

The  14th  and  15th  centuries  are  almost  entirely 
without  interest  for  surgical  history.  The  dead  level 
of  taradition  is  broken  firet  by  two  men  of  origimdity 
and  genius,  Paracelsus  and  Par^,  and  by  the  levivu 
of  anatomy  at  the  bands  of  Vesalius  and  Fallopius, 
professors  at  Padua.  Apart  from  the  mystical  form 
p^j,jyj^j^  in  which  muon  of  his  teaching  was  cast, 
Paracelsus  has  great  merits  as  a  reformer 
of  surgical  practice.  "The  high  value  of  his  snrgic^ 
writings,"  says  H^er,  "has  been  recognized  at  all 
times,  even  by  his  opponents."  It  is  not,  however, 
as  an  innovator  in  operative  surgery  but  rather  as  a 
direct  observer  of  natural  processes  that  Paraoelsus  is 
distinguished.  His  description  of  ''hospital  gan- 
grene," for  example,  is  perfectly  true  to  nature  ;  his 
numerous  observations  on  syphilis  are  also  sound  and 
sensible  ;  and  he  was  the  first  to  point  out  the  connec- 
tion between  cretinism  of  the  o&pring  and  goitre  of 
ihe  parents.  He  inves  most  prominence  to  the  heal- 
ing of  Wounds.  His  special  surgical  treatises  are 
ifctne  CAtrurffie  (1528)  and  Die  gTosse  Wund-Arznei 
(1536-37)^— tbe  latter  being' the  best  known  of  his 
works.  Somewhat  later  in  date,  and  of  much  greater 
concrete  importance  for  surge^  than  Paraoelsus,  is 
Amhroise  Par4  (15I7-I590).   He  began  life  as  ap- 


prentice to  a  barher^ui^eon  in  I^uis  and  as  a  popB 
at  the  h6tel  dieu.  His  earliest  opportnni- 
tira  were  in  military  surgery  during  the  cam- 
paign of  Francis  I.  in  Piedmont.  Instead  of  treadntt 
gunshot  wounds  with  hot  oil,  according  to  the  practice 
of  the  day,  he  had  the  temerity  to  dnist  to  a  jimple 
bandage  ;  and  from  that  beginning  he  proceeded  u 
many  other  developments  oi  rational  surgoy.  In 
1545  he  published  at  Paris  La  mithode  de  trakter  fat 
playet  JaicteM  par  haequebuta  et  avUra  beutoiu  dfm. 
The  same  year  he  bwan  to  attend  the  lectnres  of  Sri- 
vius,  the  Paris  teacher  of  anatomy,  to  whom  he  k- 
came  prosector;  and  his  next  book  was  au  Anaionq 
(1550).  His  most  memorable  service  was  to  get  tlu 
use  of  the  ligature  for  large  arteries  generaUv  adopted, 
a  method  oi  coutrolliog  the  haemorrhage  wnich  made 
amputation  on  a  large  scale  possible  for  the  first  time 
in  history.  Like  Paracelsus,  he  writes  simply  and  to 
the  point  in  the  language  of  the  people,  while  he  is 
free  from  the  encumbrance  of  mystical  theories,  vhidi 
detract  not  a  little  from  the  merits  of  his  fellow-^^ 
former  in  Germany.  It  is  only  in  his  book  on  mon- 
sters, written  towards  the  end  of  his  career,  that  be 
shows  himself  to  have  been  by  no  means  nee  from 
superstition.  PartJ  was  adored  by  the  army  and 
(;reatly  esteemed  by  successive  French  kings ;  Intt  bis 
innovations  were  opposed,  as  usual,  by  the  faculty,  and 
he  had  to  justify  the  use  of  the  ligature  as  well  as  be 
could  by  quotations  from  GJaJen  and  other  ancieots. 

Sur^ry  in  the  I6th  century  recovered  much  of  tbe 
dextentjr  and  resource  that  had  distin-  gj^j^nft 
gnished  it  in  the  best  periods  of  antiquity,  centui;. 
whQe  it  underwent  the  developments 
opened  up  to  it  by  new  forms  of  wounds  inflicted 
new  weapons  of  warfare.  The  use  of  the  staff  and 
other  instruments  of  the  "  apparatus  m^jor"  was  the 
chief  improvement  in  lithotomy.  A  "radical  core" 
of  hernia  by  sutures  supeiseded  the  old  application 
of  the  actual  cautery,  ^e  earlier  modes  of  treating 
stricture  of  the  urethra  were  tried ;  plastac  opentioni 
were  once  more  done  wit^  something  like  the  skill  cS 
Brahmantcal  and  cUssical  times;  and  opfathahnK 
surgefy  was  to  some  extent  rescued  from  the  hands  of 
ignorant  pretenders.  It  is  noteworthy  that  even  in 
the  legitimate  profession  dexterous  special  operatwis 
were  kept  secret;  thus  the  use  of  tbe  "apparatu 
m^dr  "  in  lithotomy  was  handed  down  as  a  seetet  in 
the  family  of  Laurenoe  Golot,  a  contemporary  of 
Park's. 

The  I7th  century  was  distinguished  rather  for  the 
rapid  progTMS  of  anatomy  and  physiology, 
for  the  Baconian  and  Garteeian  philoso- 
phies,  and  the  keen  interest  taken  in  oom-  omtnir. 
plete  systems  of  medicine,  than  for  a  high 
standard  of  surgical  practice.   The  teaching  of 
that  gunshot  wounds  were  merely  contused  and  not 
poisoned,  and  that  simple  treatment  was  the  best  fw 
them,  was  enforced  anew  by^  Magati  (1579-1647), 
Wiseman,* and  others.  Trephining  was  freely  resortea 
to,  even  for  inveterate  migraine;  Philip  Willuu^ 
pnnee  of  Orange,  is  said  to  have  been  trephined 
seventeen  times.   Flap-amputations,  which  had  been 
praoti<»d  in  the  best  period  of  Roman  surgery  hf 
Leonides  and  Heliodoms,  were  reintroduced  by  Uim- 


am,  an  Oxford  surgeon,  in  1679,  and  probabIy_  used 
_y  Wiseman,  who  was  the  first  to  practice  the  priniaiy 
mtyor  amputations.  Fabriz  von  Hilden  (1560-1634) 
introduced  a  form  of  toumiauet,  made  by  plaring  t 
piece  of  wood  under  the  banaage  endrcling  the  limb  : 
out  of  that  there  ^w  tbe  block-tourniquet  of  Mora, 
first  used  at  the  siege  of  Beaan9on  in  1674;  and  this, 
again,  was  superseded  by  Jean  Louis  Pbtit's  «tew- 
tourniquet  in  1718.  Strangulated  hernia,  which  w» 
for  long  a,voided  as  a  noli  me  tangerey  became  a  suqject 
of  operation.  Lithotomy  by  the  lateral  method  oune 
to  great  perfection  in  the  hands  of  Jacques  BeamKB. 
To  this  century  also  belong  the  fiiBt  indieations  (not 
to  mention  the  Al^andrian  practtoe  of  Ammoans; 
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of  orushins  the  stone  in  the  bladder.  The  theoi;  and 
praotioe  of  traosfuBion  of  blood  occupied  mnoh  atten- 
tion, especially  among  the  huay  spirits  of  the  Royal 
Society,  such  as  Boyle,  Lower,  and  others.  The  seat 
of  cataract  in  the  subetaaoe  of  the  lens  was  first  made 
out  by  two  French  surgeons,  Qoarrd  and  Lasnier. 
Perhaps  the  most  important  figure  in  the  su^oal  faia- 
Wtaeman.  century  is  Richard  Wiseman, 

the  father  of  EngUsh  surgery.  Wiseman 
took  the  Royalist  side  in  the  wars  <»  the  Gommon- 
irealth,  and  was  surgeon  to  Junes  I.  and  Charles  L, 
and  aooompanied  Charies  U.  in  his  exile  in  France 
and  the  Low  Countries.  After  serving  for  a  time  in 
the  Spanish  fleet,  he  joined  the  Rovalist  cause  in  Eng- 
land and  was  taken  prisoner  at  the  battle  of  Woroeater. 
At  the  Restoration  he  became  seijeant^urgeon  to 
Charies  II.,  and  held  the  same  office  under  James  11. 
His  Seoen  Ckirurgical  TreatUet  were  first  published 
in  1676,  and  went  through  several  editions:  they  re- 
late to  tumors,  uloera,  diseases  of  the  anus,  king's  evil 
(scrofula),  wounds,  fractures,  luxations,  and  lues 
venerea.  Wiseman  was  the  first  to  advocate  primary 
amputation  (or  operation  before  the  onset  of  fever)  in 
cases  of  gunshot  wounds  and  other  injuries  of  the 
limbs.  He  introduced  also  the  practice  of  tieating 
aneurigms  by  compresnon,  gave  an  aoourate  acooont 
of  fungus  ardoulorum,  and  improved  the  operative 
procedure  for  hernia. 

The  18th  oentanr  marks  the  establidunent  of 
Sfsfateenth  ^^''^?7  ^  broader  buus  than  the  skill  of 
^^ly.      individual  surgeons  of  the  court  and  army, 

and  on  a  more  scientific  basis  than  the  rule 
of  ^umb  of  the  multitude  of  barber-snrgeona  and 
other  inferior  orders  of  practitioners.  In  Pans  the  Col- 
Uge  de  St.  Cdme  gave  way  to  the  Academy  of  Suri^ry 
in  1731,  with  Pejit  as  director,  to  which  was  added  at 
a  later  date  the  Ecole  Pratiq^ue  de  Chiruigie,  with  Cho- 
part  and  Desault  among  its  first  profeasors.  The 
Aoademy  of  Surgery  set  up  a  very  high  atandard  from 
the  fiiBt,  and  exercised,  great  exclusiveness  in  its  pub- 
lications and  its  honorary  membership.  In  London 
and  Edinbu^h  the  development  of  surgery  proceeded 
on  leas  aoademieal  lines,  and  with  greats  soope  for  in- 
dividual effort  Private  dissecting  rooms  and  anatomi- 
cal theatres  were  started,  of  which  perhaps  the  most  no- 
table was  Br.  William  Hunter's  school  in  Great  Wind- 
mill Sb«et,  London,  inasmuch  as  it  was  the  first  perch 
of  his  more  famous  brother  John  Hunter.  In  Edin- 
buivh,  Alexander  Monroe,  first  of  the  name,  became 
proieBBOT  of  anatomy  to  the  company  of  surgeons  in 
1719,  transferring  hie  title  and  services  to  the  university 
the  year  after ;  as  be  was  the  first  systematic  teacher  of' 
xnemcine  or  surgeiy  in  Edinbui^h,  he  is  regarded  as 
the  founder  of  the  lamous  mediod  school  of  that  dty. 
In  both  London  and  Edinburgh  a  company  of  barbers 
and  surgeons  had  been  in  existence  for  many  years 
before ;  out  it  was  not  until  the  associatioD  of  these 
companies  with  the  study  of  anatomy,  comparative 
ani^my,  physiology)  and  pathology  that  the  surgical 
profession  b^n  to  take  rank  with  the  older  order  of 
physitnana.  Hence  the  significance  of  the  eulogy  of 
a  living  surgeon  on  John  Hunter:  "more  than  any 
other  man  he  helped  to  make  us  gentlemen' '  {Hvnterian 
Oration^  1877).  The  atateof  snigexyin  Gennanymay 
be  inferred  from  the  fact  that  the  teaching  of  it  at  the 
new  univeruty  of  Gliittingen  was  for  long  m  the  hands 
of  Haller.  whose  office  was  "professor  of  theoretical 
medicine.  In  the  Prussian  army  it  fell  to  the  regi- 
mental surgeon  to  shave  the  officers.  At  BerUn  a 
medioo-chirorgical  college  was  founded  by  surgeon- 
general  Holtzendorff  in  1714,  to  which  was  joined  in 
1726  a  school  of  clinical  surgery  at  the  Charit^.  Mili- 
tai^  surgery  was  the  original  purpose  of  the  school, 
vhidi  Buu  exists,  nde  bymde  with  the  surgical  diniques 
of  the  &oulty,  as  the  Friedrich  Wilhelm'a  Institute. 
In  Vienna,  in  like  manner,  a  school  for  the  tnuning 
of  anny  snzgeons  was  founded  in  1785, — Joseph's 
Aoademy  or  the  Josephinum.   The  fint  systematic 


teaching  of  suraeiy  in  the  United  States  was  by  Dr. 
Shippen  at  Philaaelphia,  where  the  medical  college 
towards  the  end  of  the  century  was  largely  officered  by 
pupils  of  the  Edinburgh  school.  *  Without  attempting 
to  enumerate  the  ,great  names  in  surgery  during  the 
ISth  century,  it  will  be  posaible  to  introduce  the  more 
prominent  of  them  in  a  brief  sketch  of  the  additions 
to  the  ideas  and  resources  of  surgery  in  that  period. 
A  great  part  of  the  advance  was  in  suigical  path- 
ology, including  Petit' s  observations  on  the  forma- 
tion of  thrombi  in  severed  vessete,  Honter's  account 
of  the  reparative  process,  Benjamin  Bell's  clasmfica^ 
tion  of  ulcers,  Uie  observationB  of  DuhameU  and  others 
on  the  formation  of  callus  and  on  bone-repair  in 
genera],  Pott's  distinction  between  spinal  onrvatmn 
irom  caries  or  abscess  of  the  vertebrsa  and  kyphons 
from  other  causes,  observations  by  various  sonceons  on 
chronic  disease  of  the  hip,  knee,  and  other  joints,  and 
Cheselden 'a  description  of  neuroma.  Among  the  great 
improvements  in  auigical  procedure  we  have  Chesel- 
den's  operation  of  lithotomy  (six  deaths  in  eighty  cases], 
Hawkins's  cuttinggorget  for  the  same  (1753).  Hunter  s 
operation  (1785)  lor  popliteal  aneurism  by  tying  the 
femoral  artery  in  the  canal  of  the  triceps  where  its 
walls  were  sound  ( excited  the  greateat  wonder,"  As- 
Balini),  PeUt'a,  Deeault's,  and  Pott's  treatment  of  frac- 
tures, Gimbernat's  (Barcelona)  operation  for  strangu- 
lated ftmoral  hernia,  Pott's  bUtoury  for  fistula.  White's 
Manchester)  and  Park's  (Liverpool)  excision  of  joints 
Petit's  invration  of  the  screw-tourniquet,  the  same 
surgeon's  operation  for  lachrymal  fistula,  Chopart's 
partial  amputation  6f  the  foot,  Desanlt's  band^  for 
fractured  davicle,  Bromfield's  artery-hook,  and  Cheeel- 
den's  operation  of  iridectomy.  Other  surgeons  of  great 
versatiTity  and  general  merit  were  Sharp  of  London, 
Gooch  of  Norwich,  Hey  of  Leeds,  David  and  Le  Cat  of 
Rouen,  Sabatier,  La F^e,  Ledran^Louis,  Morand,  and 
Percyof  Paris,  Bertrandi  of  Turin,Tr(ya  of  Naples,  Pal- 
leta  of  Milan ,  Schmucker  of  the  Prussian  army.  August 
Richter  of  Gtittingen,  Siebold  of  Wiirzhurg,  Olof  Aorel 
of  Stockholm,  and  Callisen  of  Copenhagen. 

Two  things  have  given  surgicaT  knowledge  and  skill 
in  the  19th  century  a  oharaoter  of  stnoitifio  «^gt-_nth 
orpoativeonmulaliveiieBsandawidediffn-  centuir. 
sion  through  all  ranks  of  the  profesnon. 
The  one  is  the  founding  of  museums  of  anatomy  and 
surgical  pathology  by  the  Hunters,  Dupuytren,  Cloquet, 
Blumcnbaoh,  Ban^y,  and  a  great  number  of  more 
modem  anatomists  and  surgeons ;  the  other  is  the 
method  of  clinical  teaching,  exempl^ed  in  its  highest 
form  of  constant  reference  to  principles  by  Lawrence 
and  Syme.  In  surgiosl  procedure  the  disooveiy  of  the 
anseathetic  properties  or  ether,  chloroform,  methylene, 
etc,  has  been  of  incalculable  service;  while  the  con- 
SOTvative  principle  in  operations  upon  diseased  or  in- 
jured parts  and  what  may  be  called  the  hygienic  idea 
(or,  more  narrowly,  the  antiseptic  prin<»ple)  m  surgical 
dressings  have  been  eqaaUy  ben^oal.  The  following 
are  among  the  more  important  additions  to  the  re- 
sources of  the  surgical  art:  the  thin  thread  ligature 
for  arteries,  introduced  by  Jones  of  Jersey  (1805);  the 
revival  of  toruon  of  arteries  by  Amoasat  (1829);  the 

Eraotice  of  drainage  by  Chassaignac  (1859);  aspiration 
y  Pelletan  and  recent  improvers ;  (lie  plaster-of-Paris 
randage  or  other  immovable  application  for  simple 
fracturee,  club-foot,  etc.  (an  old  Eastern  practice  recom- 
mended in  Europe  about  1814  by  the  English  consul  at 
Baasorah) ;  the  re-breaking  of  badly  set  fractures; 
^Tano-causti<s  and  dcrasenrs;  the  general  introduc- 
tion of  resection  of  Joints  (Ferrusson,  Syme,  and 
others);  tenotomy  by  Dclpech  and  Stromeyer  (1831): 
operation  for  aqiunt  by  Dieffenbach  (1842) ;  successful 
ligature  of  the  external  iliac  for  anenrum  n  the  femoral 
byAbemethy{1806);  ligature  of  the  snfadavian  in  the 
third  portion  by  AsUey  Cooper  (1806),  and  in  its  fint 
portion  by  Colles ;  crushing  of  stone  in  the  Madder  by 

1  [That  Ib  th«  Kfldloal  Department  of  the  Unlvenltr  of  Fesfr 
snvanla.  cMaUldted  1766.-A1C.  Ed.] 
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Oraithmaen  of  Muoich  (1819)  and  Gviale  of  Pans 
(1826) ;  cure  of  OTarian  dropsy  by  remorins  the  ^st 
(sinoe  greatly  perfected) ;  discovery  of  the  o^thalmo- 
Boope,  and  many  improvementa  in  ophthalmic  surgery 
by  Von  Grkk  and  others ;  application  of  the  laryngo- 
scope in  operations  on  the  uirynz  by  Czermak  (1860) 
and  others ;  together  with  additions  to  the  resources 
of  aural  surgery  and  dentistry.  The  great  names  in 
the  surgery  of  the  first  half  of  the  centnry  besides  those 
mentioned  are:  Scarpa  of  Italy  (1747-1832);  Boyer 
(1757-1833),  Larrey  (1766-1842),— to  whom  Napoleon 
left^  a  legacy  of  a  hundred  thousand  francs,  with  the 
eulogy:  "U'eat  I'homme  le  plua vertneux  que  j'aie 
connu,"— Roux  (I780-I854),  Usfranc  (1790-1847), 
Velpeau  (1795-1868),  Malgaigne  (1806-1865),  Nfelaton 
(1807-1873),— all  of  the  French  school;  of  theBiitish 
school,  John  Bell,  Charles  Bell,  Allan  Bums,  Liston, 
Wardrop,  Astley  Cooper,  Cline,  Travers,  Brodte, 
Stanley,  and  Guthrie;  in  the  United  States,  Mott, 
Gross,  and  others ;  in  Germany,  Kern  and  Schuh  or 
Vienna,  Von  Walther  and  Teztor  of  "Wiinburg, 
Cbeltus,  Hesselbach,  and  the  two  lAugenbecks.  In 
surgical  pathology  the  discoveries  and  doctrines  of  the 
19th  century  are  greater  in  sdentific  value  than  those 
of  any  antecedent  period ;  and  it  would  be  unprofitable 
to  attempt  an^  enumeration  of  them,  or  of  thnr 
authors,  m  a  brief  space. 

The  aatborities  mostly  awd  have  been — Wiae,  ffiatorjf  of 
Medicine  amoM  the  A$iatia,  2  vols.,  London,  1868 ;  PatUus 
JBgineta,  tmufatdd  with  commentary  on  the  knowledge  of 
the  Qreeks,  Boraans,  and  Arabians,  in  medicine  and  rargery, 
by  Fianeis  Adams,  3  vote.,  London,  18M-47:  Htoer,  0mm. 
d.  JMIeM,  3d  ed..  vols.  L  and  IL,  1876-81.  {c  c.) 

Part  II.— PaAcncns  of  Suboebt. 
A  great  change  has  taken  place  in  the  practice  of 
Burgerjir  since  the  publication  (I860)  of  the  artide  Sur- 
OERT  m  vol.  XX.  of  the  8th  edition  of  the  present  work. 
This  change  is  due  in  great  part  to  the  fact  that  the 
germ  theory  of  disease  has  been  accepted  by  the 
u^ority  of  sunical  teachers  and  practitioners.  Sden- 
tita  men  have  demonstrated  that  the  causation  of  many 
diseased  eonditions  is  closely  connected  with  the  pxes- 
enoe  in  Uie  diseased  organ,  tissoe,  or  individual  <^ 
Uring  onanisms,  whidi  nave  to  a  certain  extent  been 
daanfied,  and  are  supposed  to  be  forms  of  plant  life. 
In  one  sense  it  is  perhafw  unfortunate  that  the  artide 
on  surger;^  has  to  be  written  at  the  present  time,  be- 
oaose,  while  there  are  few  who  now  hold  that  these 
organisms  are  inert,  there  are  some  who  do  not  grant 
that  they  are  the  ctause  of  disease ;  and  there  are  many 
^fferences  of  opinion  as  to  the  b^  methods  of  apply- 
ing this  scientific  knowledge  to  practical  use.  In  other 
words,  although  much  of  the  surgical  practice  of  the 
Iiresent  day  is  founded  on  a  scientific  basis,  the  prac- 
tical detuls  are  still  matter  of  dispute. 
It  is  impossible  in  the  present  sketch  to  go  with  any 

fulness  into  the  details  of  the  experimental 
improTe-  research  by  which  the  truth  of^  the  germ 
^J^^"*  theory  was  proved ;  but  some  allusion  must 
tnatment.    be  made  to  the  salient  points  which  have  a 

bearing  on  the  work  of  the  surgeon.  It  has 
long  been  known  that  subcutaneous  tqjuries  follow,  as 
a  rule,  a  very  different  course  from  open  wounds ;  and 
the  past  history  of  surgery  ^!ves  evidence  that  surgeons 
not  only  were  aware  of  this  great  difference  but  en- 
deavored, by  the  use  of  various  dressings,  empiricdly 
to  prevent  the  evils  which  were  matters  of  common 
observation  during  the  healing  of  open  wounds.  Va- 
rious means  were  also  adopted  to  prevent  the  entrance 
of  air,  e.g. ,  in  the  opening  of  abscesses  by  the  "  valvu- 
lar method"  of  Abernetny,  and  by  the  subcutaneous 
division  of  tendons  in  the  common  deformity  termed 
"dub-foot."  Balsams,  turpentine,  and  varions  forms 
of  spirit  were  the  baaig  of  many  varieties  of  dressing. 
These  different  dres-sings  were  frequently  cumbersome, 
difficult  of  application,  and  did  not  attain  the  ohject 
umed  at,  vhilo  at  the  same  time  they  retained  the  dis- 


charges, and  gave  rise  to  other  evils  whtdi  preraited 
rapid  and  painless  healing.    In  the  beginning  of  the 
19th  century  these  complicated  dressings  began  to  \ok 
favor,  and  practical  surgeons  went  to  the  oppoate  ex- 
treme and  applied  a  simple  dressing,  the  muD  object 
of  which  was  to  allow  a  free  escape  of  dlschu:ge. 
Others  applied  no  dressing  at  all,  laying  the  stamp  of 
a  limb  after  amputation  on  a  piece  of  dry  lint,  avind- 
ing  thereby  any  unnecessary  movement  of  the  put& 
0th  ers  left  the  wound  open  for  some  hours  after  lu 
operation,  preventing  in  this  way  any  accamuUtion, 
and  brought  its  edges  and  surfaces  t(»ether  after  all 
oosing  of  blood  had  ceased  and  after  the  eflfosion,  (bit 
result  of  ii^uiy  to  the  tissues  by  the  instruments  ued 
in  the  operation,  had  to  a  great  extent  subsided.  As 
a  result  of  these  various  improvements  many  wonndt 
healed  in  a  thoroughly  satisfat^ory  manner.   Bttt  in 
other  cases  inflammation  often  occurred,  aooompanied 
by  pain  and  suppuration  or  the  formation  of  pus,  ind 
various  feverish  conditions,  due  to  and  in  some  vt; 
connected  wit  h  the  unhealthy  state  of  the  wound,  were 
observed.    These  constitutional  sequelae  freQuently 
proved  fatal  and  the  general  impresnon  of  samoiu 
was  either  that  the  constitution  of  the  paUent  rendertd 
him  liable  to  these  conditions,  or  that  some  ^ison  bid 
entered  into  the  wound,  and,  pasnng  &om  it  int«  tlie 
veins  or  lymphatic  vessels  that  had  oeen  cut  acnia, 
reached  the  j^neral  <»roalatjon,  oontamiDaUnK  the 
blood  and  poisoning  tJie  patient  Ibe  dose  dinial 
assodation  between  suppuration  (or  the  ftmnatioo  of 
pus)  in  wounds  and  many  of  those  fatal  cases  enoonr- 
aged  Ibe  belief  that  the  pus  cells  from  the  woand  a- 
teied  the  drculation  (whence  the  word  "pysmia"). 
It  was  also  frequently  observed  that  a  septic  cooditioD 
of  the  wound  was  assodated  with  the  oonstitattonil 
fever,  and  it  was  supposed  that  the  septic  matter 
passedinto  the  blood  (whence  theterm  **septietemia"}. 
It  was  further  observed  that  the  ovwdingtc^faeroi 
patients  with  open  wounds  increased  the  liability'  to 
these  constitutional  disasters,  and  evei;y  eudeavw  vis 
made  bv  surgeons  to  separate  their  patients  and  to  im- 
prove the  ventilaUon  of  the  lareer  hospitals.  Id  Im^- 

hospitals  the  jmnlion  and  other  mterns, 
windows  on  both  rides  and  cross  Tentuataon  n  m 
wards,  were  adopted  in  order  to  give  the  patients  as 
much  fresh  ur  as  was  atuinabla  Hosintal  hoUdiiies 
were  spread  over  as  ,l&rge  an  area  as  possible ;  the 
blocks  were  restricted  in  height,  and  if  practicaUe  vere 
never  higher  than  two  stones.  The  term  "hospital- 
ism "  was  coined  by  Sir  J.  Y.  Simpson,  who  oolledcd 
statistics  comparing  hospital  and  private  practice,  bf 
which  he  endeavored  to  show  that  private  patiena 
were  not  so  liable  to  those  constitutional  seqoeue. 

This  was  very  much  the  condition  of  affairs  wbei 
Lister  in  1860,  from  a  study  of  the  experi-  jj^^, 
mental  researches  of  Pasteur  into  the  causes  gera 
of  putrefaction,  sUted  that  the  evils  ob- 
served  in  open  wounds  were  doe  to  die  qjg^ff 
admifsion  into  them  of  organisms  which 
exist  in  the  air,  in  water,  on  instruments,  on  spooges. 
and  on  the  hands  of  the  auiwwn.  These  orptni™**! 
finding  a  suitable  nidus  for  their  growth  and  develop- 
ment in  the  discharges  and  surroundinR  tissues, 
mtnate  in  them  and  alter  their  chemical  oonstitotKM, 
forming  various  poisonous  eomiMunda,  which,  if  ab- 
sorbed into  the  blood,  give  rise  to  pyteniia  and  septJ- 
ciemia.  Having  accepted  the  germ  theory  of  pntre 
faction,  he  applied  himself  to  discover  the  best  "^y^, 
preventing  these  organisms  from  reaching  the 
from  the  moment  that  it  was  made  until  it  was  healed. 
He  had  to  deal  with  a  plant  and  he  desired  to  inter 
fere  with  its  growth.  This  was  possible  in  one  of  l» 
ways, — either  (1)  direetJy  destroying  or  pani^suj! 
the  plant  itself  before  it  entered  the  wound  or  afwr.'t 
had  entered,  or  (2)  by  an  interference  with  the  sou  in 
which  it  f!;rew,  for  eiample,  by  fadlitating  the  remoyal 
of  the  discharges  and  preventing  their  aocomalatKin 
t  in  the  wound  cavity,  and  hy  doing  everytluBg  to  gn- 
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TWt  depreaBiOD  of  the  wounded  tissues,  becaufie  healthy 
tissues  are  the  best  uf  all  genuicidea.  Several  sub- 
Btances  were  then  known  posaeBsiog  properties  antag- 
onistic to  _  sepsis  or  pntrefactioD,  and  henoe  called 
''antiseptic'  Acting  on  a  suggestion  of  Lemaire's, 
Lister  chose  for  his  ezperimenta  carbolic  acid,  which 
he  used  at  first  in  a  crude  and  impure  form.  He  had 
many  praetioal  difficulties  to  contend  with, — the  im- 

Sorily  of  the  snbstuoe,  its  irritating  properUes,  the 
iffioulM'  of  finding  the  exact  Btrangth  in  woioh  to  use 
it :  on  toe  one  hand,  he  feared  to  use  tt  too  strong,  lest 
it  shoald  irritate  the  tissues  to  which  it  was  applied  and 
thus  prevent  healing ;  on  the  other  hand,  he  feared  to 
use  it  too  weakj  lest  its  true  antiseptio  qualities  should 
be  insufficient  for  the  main  object  in  view.    It  is  un- 
oecessary  to  dwell  on  the  details  of  his  tentative  expe- 
riments.  As  dressings  for  wounds  he  used  various 
chemical  substances,  which,  being  mixed  with  carbolic 
acid  in  certain  proportions,  were  intended  to  give  off 
a  quantity  uf  carbolic  acid  in  the  form  of  vapor,  so  that 
the_  wound  might  be  constantly  surrounded  by  an 
antiseptic  vapor  which  would  destroy  any  organisms 
approaching  it  and  at  the  same  time  not  interfere  with 
its  healing.   At'  first,  although  he  preveated  pyanuia 
in  a  marked  degree,  he,  to  a  certain  extent,  irritated 
his  wounds  and  prevented  rapid  healing.    He  beean 
his  experiments  m  Glasgow  and  continued  them  alter 
his  removal  to  the  chair  of  clinical  surgery  in  Edin- 
burgh.   After  many  disappointments,  ne  gradually 
perreeted  his  method  of  performing  operatioos  and 
dressing  wounds,  which  will  be  best  anoerstood  by  an 
illustration. 

A  patient  is  suffering,  let  us  say,  from  a  diseased 
condition  of  the  foot  necessitating  amputa- 
^t"Sw*"°°  tion  at  the  ankle  joint   The  pwt  to  be 
joiDt.  ^      operated  on  is  enveloped  in  a  towel  which 
has  been  soaked  with  a  5  per  cent,  solution 
of  carbolic  acid.   The  towel  is  apphed  two  hours  be- 
fore the  operation,  with  the  object  of  deatro^ng  the 
(putrefactive)  organisms  present  in  the  skin.  The 
pati<mt  is  placed  on  the  operating  table,  and  brought 
under  the  influence  of  chloroform  ;  the  limb  is  eleviUed 
to  empty  it  of  blood,  and  a  tourniquet  is  applied 
round  the  limb  below  the  knee.   The  tostrainenta  to 
be  used  during  the  operation  have  been  previously 
purified  b;^  l^ing  for  half  an  hour  in  a  fiat  porcelain 
dish  coatatning  carbolic  acid  (1  to  20).   The  sponges 
are  lying  in  a  similar  carbolic  lotion.    Towels  soaked 
in  the  same  solution  are  lud  over  the  table  and 
blankets  near  the  part  operated  upon.   The  hands  of 
the  operator,  as  well  as  those  of  his  assistants,  are 
thoronshly  purified  by  washing  them  in  the  same 
lotion,        use  being  made  of  a  nail  brush  for  this 
purpose.    The  operation  is  performed  under  a  oloud 
of  carboluied  wateir.  vapor  (1  in  30)  from  a  steam* 
spray  producer.   The  visible  bleeding  points  are  first 
ligatured;  the  tourniquet  is  removed:  and  then  any 
ressels  that  have  escaped  notice  are  ligatured.  The 
wound  is  stitched,  a  drainage-tube  made  of  red  rubber 
being  introduced  at  one  comer  to  prevent  accumula- 
tion of  discharge;  a  strip  of  i>rotective  (oiled  silk 
coated  with  carbolized  dextrin)  is  washed  in  carbolic 
lotion  and  applied  over  the  wound.    A  double  ply  of 
cartwlic  gauze'  is  soaked  in  the  lotion  and  placed  over 
the  protective,  overlapping  it  freely.   A  dressing  con- 
flistin^  of  eight  layers  of  dry  gauze  is  placed  over  all, 
covering  the  stump  and  passing  up  the  le^  for  about 
6  inches.    Over  that  a  piece  of  thin  Mackintosh  cloth 

1  Tbe  gaiue  ilrasinK  COiuUts  of  tblo  gnuze  which  hu  been 
■oabed  la  a  mlxtare  of  carbolic  acid  (1  part),  reein  (5  parts),  and 
paraffin  (7  parts).  Tbe  object  of  tbe  paraffin  1b  to  prevent  the 
gauze  sticking  to  theskin.  The  resin  retains  tbe  carbolic  acid  and 
prevents  evaporaUon  at  tbe  ordinary  temperature;  at  the  tern- 1 
pcmture  of  the  body,  however,  a  certain  qaaDtlty  of  the  car- ! 
Bollc  acid  Is  constantly  being  given  off,  and  In  this  way  the  part  i 
operated  on  Is  enveloped  In  a  vapor  of  carbolic  acid.  This  and- ! 
lepUc  rapor  persists  as  long  as  there  Is  any  carbolic  acid  Id  the  , 

5uze.    A  g»uie  dressing  Is  not  reliable  fi>r  more  than  a  week ; 
ttaftt  time  the  carbolic  add  In  tbe  gauie  Is  dlnlpated  and  the  I 
li^atns  requires  to  be  renewed.  I 


is  placed,  and  the  whole  arrangement  is  fixed  with  a 
gauze  bandage.  The  Mackintosh  ^oth  prevents  the 
carbolic  acia  from  escaping  and  at  the  same  time 
causes  the  discbarge  from  the  wound  to  spread  through 
the  ^uze.  The  wound  itself  is  protected  by  the  pro- 
tective from  the  vapor  given  ofi*  by  the  carbolic  gauze, 
whilst  the  surrounding  parts,  being  constantly  exposea 
to  its  activity,  are  protect«a  from  the  intrusion  of 
septic  contamination  ;  and  these  conditions  are  muu- 
tained  until  sound  healing  has  taken  phwe.  When- 
ever the  discharge  reaches  the  edge  of  the  Mackin- 
tosh the  case  reouires  to  be  dressed,  and  a  new  supply 
of  gauze  applied  round  the  stump.  The  gauze  that 
is  used  should  be  freshly  made  and  kept  in  a  tin  box 
to  prevent  evaporation  of  the  volatile  carbolic  acid. 
This  precaution  is  most  needful  in  warm  weather. 
Whenever  the  wound  is  exposed  the  stump  is  en- 
veloped in  a  vapor  (1  in  30)  of  carbolic  acid  by  means 
of  the  steam-spray  producer.  At  first  a  synnge  was 
used  to  keep  tne  surface  constantly  wet  with  lotion, 
then  a  hand-spray,  such  as  Richardson's  ether-spray 
producer.  More  recently  a  steam-spray  producer  has 
been  introduced  into  practice.  These  dressings  are 
repeated  at  intervals  until  the  wound  is  healed,  the 
drainage-tube  being  gradually  shortened  and  ulti- 
mately removed  altogether. 

In  the  case  of  an  accidental  wound  to  vhith  the 
surf^n  is  called  a  short  time  after  its  occurrence,  car- 
bolic lotion  (1  to  20)  must  be  iiyected  into  the  cavity 
of  the  wound  to  destroy  any  organisms  which  may 
have  fallen  into  it  The  dressings  already  described 
are  then  applied.  In  operating  on  a  case  in  which 
putrefaction  has  occurred,  every  endeavor  must  be 
made  to  destroy  the  causes  of  putrefaction  which  are 
already  present  The  substance  most  frequently  used 
for  this  purpose  is  chloride  of  zinc  solution,  40  grains 
to  1  oz.  of  water.  This  powerful  antiseptio  was  ex- 
tensively used  some  years  ago  hy  Mr.  De  Moi  »an, 
Middlesex  Hospital,  London.  When  the  wound  naa 
been  thus  purified  mm  its  septic  conditjoo,  the  after- 
treatment  must  follow  strictly  the  plan  aheadv  recom- 
mended for  a  recent  wound  to  avoid  secondary  con- 
tamination at  subsequent  dressings. 

The  olgeet  Idster  had  in  view  from  Uie  b^innning 
of  his  experiments  was  to  place  the  open 
wound  in  a  condition  as  regards  the  en-  ^"l^S 
trance  of  organisms  as  closely  analogous  Uster. 
as  possible  to  a  truly  subcutaneous  wound, 
such  as  a  contusion  or  a  simple  fracture,  in  which  the 
unbroken  skin  acta  as  a  protection  to  the  wounded 
tissues  beneath.  The  introduction  of  thb  practice 
hy  Lister  effected  a  complete  change  in  operative 
surgeiy.  Althouj^h  the  pnntu^le  on  which  he  founded 
it  was  at  first  denied  by  many,  it  is  now  very  genorally 
acknowledged  to  be  correct  In  Germain  more 
esperaally  his  views  were  speedily  accepted.  In  France 
and  En^pand  thsAt  adoption  was  slower.  In  Scotland, 
perhaps  in  consequence  of  the  &ct  that  many  saw 
nim  at  work  and  worked  under  him,  acquiring  per- 
haps some  little  part  of  his  persevering  enthusiasm, 
he  soon  had  many  believers.  Since  about  1875  sur- 
geons have  been  trying  to  improve  and  simplify  the 
method  ;  chemists  liave  been  at  puns  to  supply  car- 
boUc  acid  in  a  pure  form  and  to  discover  new  anti- 
septics, the  great  object  being  to  get  a  non-irritating 
substance  which  shall  at  the  same  time  be  a  power- 
ful germicide.  Iodoform,  eucalyptus,  salicylic  acad, 
boracic  acid,  corrosive  sublimate,  have  been  and  are  ■ 
being  used,  and  the  question  as  to  their  rdative 
superiority  is  not  yet  settled.  Carbolic  acid  has  the 
disadvantage  of  irritating  the  tissues.  This  is  partiy 
counterbalanced  by  its  anaesthetic  properties.  Ah- 
sorption  of  the  carbolic  acid  has  occasionally  taken 
place,  giving  rise  to  symptoms  of  poisoning.  But 
this  danger  has  been  greatly  Iwisened  hy  the  introduc- 
tion of  pure  acid.  Of  the  antiseptics  named  carbolic 
a(»d,  eucalvptns,  and  iodoform  are  volatile ;  the  rest  are 
non-Tolatile.   At  first  Lister  for  some  years  irrigated 
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ft  woand  with  carbolio  lotion  dnriog  the  operation, 
and  at  the  dressings  when  it  was  exposed.  The  intro- 
dacd(«i  of  the  spray  displaced  the  irrigation  method. 
At  t}ie  preseat  time  the  irrigatioD  method  ia  again 
gaining  favor.  All  these  dimvent  pioeednraSf  how- 
ever, as  regards  both  the  antiseptic  used  and  the  beet 
method  of  its  application  in  oi^  wd  mteiy  solntions 
and  in  dressings,  are  entirely  snbsidiaiy  to  the  great 
inindple  iuToired-^amely,  that  patrefaction  in  a 
wmmd  is  an  evil  which  can  be  i>revented,  and  that,  if 
it  is  prevented,'  local  irritation,  in  so  far  as  it  is  doe  to 

Sutrefaction,  is  obviated  and  aeptiosamia  and  pyaemia 
0  not  occur.  Alongside  of  this  great  improvement 
the  immense  advutage  of  free  drunage  is  now  ani- 
versally  acknowledged.  Surgeons  now  understand  the 
dangers  which  lie  on  every  side,  and  this  knowledge 
causes  them  to  take  greater  care  in  tiie  purification 
and  in  securing  the  greater  deanliness  of  wounds,  and 
some  hold  that  much  of  the  good  result  follows  from 
these  i»reo«itioii8  ^part  from  the  priwajde  <tf  the 
^tem. 

Putrefaction  has  been  deariy  Aawa  by  Pasteur, 
lypdall,  and  odwrs  to  be  due  to  the  ao- 
tivity  <€  oertain  lowly  forms  of  organized 
tgnuT^  matter.  Soentiflc  raa  have  therefore  had 
th«r  attention  mcne  puticnlariy  directed 
to  these  lower  forms  of  plant  lire.  A  careful  study 
has  been  made  of  Uieir  life  history,  and  several 
diseased  conditions  are  now  known  to  be  due  to  die 
deposit  and  growth  of  oifianinns  of  a  specific  form  in 
tbe  blood  and  in  the  tassnea.  This  is  not  the  plaoe  to 
disouas  points  still  tub  judiee;  but  there  can  be  no 
doubt,  e.^.,  that  the  BofnBm  anthmeu  is  the  cause 
of  splenio  fever  and  of  its  local  manifestation,  malig- 
nant pustule,  and  that  erysipelas  is  due  to  the  presence 
of  ft  miaroooooos,  Tbore  ftre  manjr  other  diseases 
mdEMi  of  as  ^^motio  <Hr  fermentative,  upm  which 
observeiB  are  now  at  wmk,  and  hardly  a  month  passes 
without  the  pnfalioation  of  now  observations  (oompue 
SoHooicrorm).  It  can  oertatnly  be  said  that  the 
relation  between  those  or^isms  and  various  speoifio 
diseases  is  the  question  which  at  present  most  oocnpies 
the  attention  both  of  pathologists  and  of  pracUtionors 
of  medidne  and  snrgerv.  It  is  now  known  that  there 
are  many  varieties  of  organisms  (in  Crookshank's 
BcKterioioffy  sixty  are  described],  some  of  which  are 
hurtful  to  the  human  economy,  though  othera  are 
apparently  harmless.  Those  or  the  former  class  give 
rise  to  an  alteration  in  the  tissue  in  which  they  grow ; 
and  during  their  growth  they  alter  its  oomposition 
ftnd  oause  it  to  break  up  into  various  compounds, 
some  of  which,  when  ftbscnbed  into  the  Uood-stroam, 
Pjcnson  the  individual.  Some,  on  tbe  other  hand,  are 
either  in  themselves  innoonons  or  are  killed  when  they 
enter  the  Mood,  which  is  ft  fluid  tissue  and  aots  as  a 
gormirade;  hence  the  tissnes  in  a  healthy  condition 
are  spoken  of  as  *' germiddal. "  Some  apparentiy 
grow  only  on  dead  tissue,  or  in  tissue  the  vitality*  of 
which  has  been  lowered. 

The  alteration  in  the  tissue  is  strictiy  analogous  to  a 
^  fermentation — such,  for  example,  as  the 
tions.  change  which  takes  place  in  a  solution  of 
grape  sugar  in  which  the  yeast  plant  has 
been  planted.  The  solution  breaks  up  into  akohol 
and  carbonic  add  ;  along  with  this  change  there  is  an 
increaseinthequantityof theyeast  Themostoommon 
flermentation  is  the  alteration  termed  "  jmtrofactive  " 
or  "  septic"  The  cause  of  this  change  is  in  all  proba- 
bility a  special  organism  turned  BcKterium  termo.  It 
lives  on  any  dead  matter  containing  nitrogen  when  ex- 
posed to  heat  and  moisture ;  dryness  and  cold  are  an- 
tagonistio  to  its  growth.  Its  results  are  so  evident 
and  of  such  common  observation  that  the  term  "  anti- 
septic "  was  used  long  before  the  primary  cause  of  the 
condition  was  understood.  Antiseptics  originally  were 
Bttbstanoes  which  interfered  with  sepsb.    The  term 
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has  now,  however,  a  wider  meaning,  and  iDdudes  m 
substanoe  opposed  to  fermentation.    "  AntifetmeDU- 
tive  "  or  *'  antitherio"  wonld  be  a  better  term.  An 
antitheric  substance  is  one  whidi  interferes  with  fentKti- 
taticm     destroying  or  pandynnf  the  oi^uism  vl^ 
istheprimftiycuiseof  theemditaon.  Hie  word  "uii- 
aeptic,  * ontheotberhandishoaldberesemdtodaiMe 
any  substanoe  which  is  opposed  to  pntrelkotira  oisepm, 
— one  form  of  fermentation.  Many  of  the  most  dufa-- 
ons  fermentations  have  nothing  in  common  with  putie- 
fkctiw ;  the  products  whidi  result  are  odoricv;  tk 
appeanuwes  whidi  arise  bear  no  umilarit;  to  t^ 
changes  which  oocur  when  putrefactive  fermratAtioB 
is  pneenL    Plant  the  Baetaium  laefit  in  nulk,  isd 
souring,  or  the  lactic  acid  fermentMion,  takes  plw; 
plant  the  Bacterium  termo  in  milk,  and  pntrencdTe 
fermentation  occurs.   The  fermentatioos  of  stDiDtwi, 
vaccinia,  syphilis,  scariet  fever,  typhoid,  r^pong 
fever,  typhus,  eiysipelas,  and  cholera  may  be  tauDtt 
examples  of  fermentations  of  the  non-pntreftetin 
class.   Apparently  in  them  the  ouanism  nten  tk 
blood-stream,  there  develops  and  forms  its  pmioidi, 
which,  acting  directly  or  indirectly  on  the  hei^Hsentie 
gives  rise  to  a  speofic  fever.   This  fever  cootiiraei 
until  the  soU  is  worn  out,  and  the  organism,  in&Dt 
no  longer  a  nidus  for  its  development,  dies  oot.  uri 
recovery  takes  place.   Death  of  course  results  if 
individual  has  not  sofficient  strengtii  to  witbstud  ibe 
attack.   There  is  a  general  law  regarding  all  liTiu 
things  which  holds  true  of  these  lowTy  orgasiamB  ii<x 
the  highest :  remove  its  food  and  the  orKanism  diea, 
or  at  any  rate  ceases  to  develop.    Itmay,  nowerer,  lie 
quiescent,^  agun  appearing  wnen  a  new  nidoa  is  pro- 
vided for  it^  These  oondderations  explain  the  reMn 
why,  after  one  attack,  the  individual  is  protected  fwi 
longer  or  shorter  period.   They  also  explain  «h  j  mu; 
diseases  are  beeoming  throaghoonzsetn  time  lea  Tin- 
lent  than  they  ones  were :  the  soil  is  beonniBK  ei- 
hausted  in  relation  to  the  spedal  reqniremenls  Ae 
organism,  and  the  onanism  is  tberefore  incapaifcof 
flourishing,  as  it  formeriy  did.   Plant  the  orguiem^ 
a  virgin  sou — take,  for  example,  as  was  uDirittuwr 
done,  the  organism  of  measles  to  E^i — and  a  diaMe 
which  in  Orekt  Britain  is  compantivdy  haimkn  be- 
comes a  most  deadly  scourge. 

An  attempt  has  been  made  to  divide  organiBDuiit* 
two  preat  divisions — (he  infective  and  the 
non-infective.  The  first  class  can  grow  in 
living  tissue ;  the  second  cannot.  The 
first  form  their  products  in  living  matter ; 
the  second  can  only  grow  in  dead  or  lowly 
vitalised  matter.  The  infootive  ormnian  oanm^*^ 
from  the  original  point  of  entranoeliy  the  vascnlir  m 
lymphatic  streams  to  distant  parts  of  the  body,  w 
may  there  form  secondary  foci  of  infection.  As^ 
gards  the  non-infootive  tho  manufactoi^  of  the 
IS  prindpally  restricted  to  the  near  neigfaboriiom  a 
the  original  point  of  entrance,  ^nerally  a  womid.^ 
cannot  migr^  into  the  living  tissues  around  if 
remain  healthy.  Both  kinds  of  organisme  i<:n> 
ptomaines  (m-ufta,  a  carcase],  the  products  <^  *™  *^ 
mentation  which  result  from  the  breaking  op  of  tK 
tissue  or  discharge  in  which  the  organisms  gio*- 
They  mayenter  the  blood-stream  and  Twiw"** 
patient.  Their  entry  into  the  blood  must  be  cUiaw 
tiated  from  the  entry  ot  the  oiganism  itself  i^^J^ 
stream.  Cliuioally,  the  two  oonditions,  >lthouponeB 
met  with  in  one  individual,  are  in  many  oases  distimr 
separable.  This  phynological  division  of  org^* 
into  infective  and  non-infe^ve  is  at  present  onlr,teiH 
tative,  and  much  work  must  be  done  before  a  bow^ 
pbysiological  classification  can  beattempted:  ^F^^ 
the  main  line  of  inquiry  must  be  principally  moip*^ 
logical.  Even  in  this  direction  a  difficulty  meets  tU 
observer,  because  or^isms  change  their  sbaF**" 
corrling  to  the  media  in  which  they  are  coltivateA 

In  the  present  article  on\y  a  ^neral  view  of  tM 
present  aspects  of  snrgicsl  practice  can  be  ff^ 
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Special  Btress  will  be  laid  upon  the  prininplea  which 
euide  the  surgeon  in  hisdai^  work.  For  full  partiou- 
kn  with  reference  to  any  speoial  points  the  reader  \a 
referred  to  Holmes's  System  of  .SW^^eiv,  Erichsen's 
Sdenee  and  Art  of  Hurgery,  and  Gross  b  Syttem  of 

Sorgioal  affectionB  oMty  be  divided  into  two  great 
duBea,— those  which  are  the  remit  (1)  of  iqjuiy  and 
(2)  of  disease. 

I.  iHJunns. 

Beftne  prooeedio^  to  the  eomideration  of  the  dlfl^nt  in- 
jories  it  will  be  aeeesBar^  to  say  a  few  words 
Shock.        about  the  general  condition  termed  lAodb  or 
eeUapae,  which  snperrenea after  asevere  iiijary. 
Chn  must  be  taken  not  to  eoafoand  thii  state  with  fldnt- 
nesB  or  syncope  from  loss  of  blood.   Undoubtedly  in  numy 
cases  both  oosditions  are  present.   Syncope  from  loss  of 
blood  is  oonaidered  below.    Syncope  from  mental  emotion 
diffm  from  shock  in  degree  only.  In  shock  the  patient  is 
pale,  and  bathed  in  com  olammy  peispiratlon ;  his  SMisi- 
blli^  Is  blunted ;  hit  pnlae  is  smul  and  feeble :  ne  is  nnable 
to  make  any  active  exertion,  but  lies  in  bed  indifferent  to 
external  cireumstwices,  and  can  only  be  roosed  with  diffl- 
cnl^;  he  fieqaentiy  complains  of  a  feeling  ot  odA;  and 
he  mMiy  ham  a  distinct  shivering  or  rigor.   These  symp- 
toms may  continne  for  some  honn;  the  fltst  evidence  of 
improvement  is  that  he  shifts  his  position  In  bed  and  com- 
plslns  of  the  pain  of  the  iqjnry  which  has  cansed  the  condi- 
tion. The  pnlse  becomes  stronger,  uid  he  then  peases  from 
the  state  of  shock  into  the  condition  of  reaction.  If  the  im- 
provement oontinnes  recovery  will  take  place,  but  if  it  is 
only  transient  thepatient  will  sink  back  again  into  a  drowsy 
condition,  which,  if  it  peiaista,wlll  end  in  death.  In  severe 
cases  there  may  be  no  reaction ;  the  patient  then  gradually 
becomes  weaker  and  weaker,  his  pulse  feebler  and  feebler, 
till  death  enwiee.  Shock  is  dne  to  an  impression  conveyed 
to  the  central  nervous  system  by  an  afferent  nerve  of 
common  or  special  sensation.  lliiB  impreaaion  produces 
s  change  in  the  medalla  oblongata,  by  which  the  nerve- 
centres  are  so  affected  that  a  partial  paralysis  or  paresb  of 
the  volontary  and  involnntary  mnscnlar  fibres  in  the  body 
tkkea  place.   In  oonsequenoe  of  the  change  in  the  voluntary 
muscles  thepatient  is  unable  tollfthisarmor  movebisleg ; 
the  respiratory  ftmctions  are  performed  wearily,  and  the 
mnscle  of  the  heart  contracts  feebly  ;  the  muscular  flbree  in 
the  walls  of  the  bloodvessels  lose  their  tonicity  and  the 
bloodvessels  dilate ;  the  blood  collects  in  the  large  venous 
trunks,  more  especially  of  the  abdomen ;  the  vessels  of  the 
skin  are  emptied  of  blood,  giving  rise  to  the  marked  pallor. 
Two  of  the  great  causes  that  keep  op  the  normal  circulation 
of  the  blood  through  the  body  are  in  partial  abeyance ;  the 
heart  has  not  sufficient  energy  to  contract,  and  there  is  not 
ft  sufflcient  qoantity  of  blood  passing  into  itfrom  the  blood- 
weasels.   The  heart  beats  feebly  (1)  because  its  nervous  en- 
ergy is  lowered,  and  (2)  because  it  has  not  a  snfflcient  qnan- 
titj  of  blood  to  act  noon.  An  andeistanding  of  these  fects 
Sives  the  general  inoications  for  treatment,— (1)  exterual 
■Simulation  over  the  heart  by  mnstard  poulUeee  or  tnrpen- 
tine  stupes ;  (2)  elevation  of  the  limbs,  to  canse  the  blood 
to  gravitate  towards  the  heart;  (3)  manual  pressnreon  the 
ftbomninal  cavi^  from  below  npwards,  to  encourage  the 
flow  ot  blow  mm.  the  dUated  abdominal  veins  into  the 
hflftrt.  These  dlffbrent  measnres  may  be  supplemented  by 
the  ndminiatration  of  stimulants  by  the  month,  or,  if  the 
pAtient  cannot  swallow,  by  snbcntaneons  injection  of  a  dif- 
_  Airible  stlmnlant,  snoh  as  ether  or  ammonia. 

Sjmofve.  In  svnoope  or  ftintneasftom  mental  emotion  the 
weakened  heart  cannot  drive  a  snfflcient  quan- 
MtT  of  blood  to  the  brain  ;  the  patient  feels  dlszy  and  faint 
wad  &lls  down  insensible.  The  condition  is  a  transitory 
one,  and  the  recumbent  posture,  assisted  if  need  be  by  ele- 
vsttioD  of  the  limbs,  causes  the  blood  to  gravitate  to  the 
boArt,  which  is  thereby  stimulated  to  contraction ;  a  snf- 
flef  ent  qoanti^  of  blood  is  then  driven  onwiunls  to  the  brain 
stfid  the  insensibility  passes  off.  If  the  patient  is  in  the 
■itttng  posture  when  he  feels  fbint,  the  head  sbonld  be  de- 
pressed between  the  knees,  which  will  cause  the  blood  to 
rvtah  to  the  brain,  and  the  falntness  will  pass  off. 

VITlth  few  exceptions  the  soft  parts  are  freely  supplied 
with  bloodvessels,  and  as  a  preliminary  to  a 
ft  so  in  fir  consideration  of  the  different  forms  of  inJnries 
rlistge.  it  will  be  well  to  say  a  few  words  about  hsemor- 
rhage  or  bleeding.  If  a  bloodvessel  is  torn  or 
eat  across,  the  blood  within  it  escapes,  either  externally 
on  to  the  clothes  or  floor,  or.  In  the  cbrc  of  a  subcntaneous 
ix^j  nry,  into  the  tissnee,  giving  rise  to  ecchymotu.  Cessation 
of  tlia  bleeding  may  take  place  in  consequence  of  an  arrest 
of        hwuorriiage  either  by  nature's  effort  or  by  the  adop- 


t  tlonof  artificial  means  by  the  surgeon.  The  lossof  blood  may 
be  so  great  that  the  heart's  propeUing  power  is  weakened,  and 
in  this  way  the  natural  arrest  is  assisted.  But  there  is 
alwaysa  danger  that  with  the  arrest  of  the  heemorrhage  the 
heart's  action  may  recover  its  power  and  the  bleeding  re- 
commence. In  arresting  hiemorrhsge  temporarily  the  chief 
thing  is  to  press  directly  on  the  bleeding  part.  The  pres- 
sure to  be  effectual  need  not  be  severe,  but  must  be  accu- 
rately applied.  If  the  bleeding  poiut  cannot  be  reached, 
the  pressure  should  be  applied  to  the  main  artery  between 
the  bleeding  point  and  the  heart.  In  small  bloodvessels 
pressure  wul  be  sufficient  to  arrest  hemorrhage  perma- 
nently. In  lai^  vessels  it  is  usual  to  pass  a  ligature  xoond 
the  vessel  and  tie  it  with  a  reef  knot.  Apply  t^e  ligature 
also,  if  possible,  at  the  bleeding  point,  tying  both  ends  of 
the  cut  vessel.  If  this  cannot  be  done,  the  main  artery  of 
the  limb  most  be  exposed  by  dissection  at  the  most  acces- 
sible point  between  the  wound  and  the  heart,  and  there 
ligatured.  Heemorrhage  has  been  classified  in  three  varie- 
ties: (1)  primary,  occurring  at  the  time  of  the  injuir ;  (2) 
reactionary,  or  within  twdve  hours  of  the  accident,  diuing 
the  stage  of  reaction ;  (3)  secondary,  occoxring  at  a  later 
period,  and  caused  by  unhealthy  procesBee  attacking  the 
wound  and  giving  rise  to  ulceration  of  the  coats  of  the  blood- 
vessels. In  treating  these  different  varieties  the  principles 
already  laid  down  hold  good.  In  oases  of  severe  haemor- 
rhage the  patient  suffers  from  syncope  owing  to  loss  of 
blood.  Syncope  from  loss  of  blood  is  to  be  treated  on  the 
same  principles  as  those  already  laid  down  for  shock.  But  In 
addition  it  may  be  necessary  in  cases  of  severe  hnmorrhage, 
in  which  much  blood  has  been  lost,  to  introduce  into  the 
circulation  fluid  which  will  give  the  heart  something  to  act 
upon.  Blood  drawn  directly  from  the  arm  of  a  healthy 
person,  and  introduced  through  an  opening  in  the  vein  of 
the  arm,  has  Amiuently  been  made  use  of.  The  tendency 
of  the  blood  to  coagulate  when  brought  in  contact  with  for- 
eign matter  has  led  to  the  adoption  of  ingenious  instru- 
ments to  avoid  this  danger.  Some  surgeons  have  used  de- 
fibrinated  blood,  and  others  milk.  Theopinion  isat  present 
giUning  ground  that  a  nutrient  fluid  is  unnecessary,  and  that 
^1  that  is  required  is  to  introduce  an  aseptic  nenbral  fluid  at 
the  temperature  of  the  body  which  has  no  tendency  to 
cause  coagulation  of  the  blood  with  which  it  mixes.  A  sa- 
line solution,  composed  of  .75  per  cent  of  common  salt  in 
distilled  water,  fulfils  all  these  requirements ;  4  to  6  oz.  are 
generally  sufficient.  Becent  experiments  have  been  made 
by  which  blood  drawn  from  the  arm  of  the  giver  Is  mixed 
with  a  solution  of  phosphate  of  soda.  This  admixture  pre- 
vents the  Uood  from  coagulating,  and  it  can  be  introduced 
into  the  blood-etream  with  safe^. 

In  a  recent  contusion  careful  pressure  should  be  applied, 
with  cotton  wadding  fixed  in  position  with  a 
bandage.  The  aim  is  to  prevent  ecchymosls  Contustons. 
and  tonasten  the  abaorption  of  the  eflhsed  blood 
after  it  has  eso^ed  Into  tfae  tissues.  Aoourate  pressure  fU- 
flls  these  ends  more  perfectly  than  the  commoner  applica- 
tion of  cold. 

The  procedure  for  the  toeatment  of  an  open  wound  is : 
(1)  arrest  of  hnmrarhage;  (S)  removal  of  any  wound 
foreign  bodies  in  the  wound ;  (3)  careful  ainio-  treatment, 
sitton  of  its  edges  and  surihoes,— the  edges  being 
best  brought  in  contact  by  the  use  of  horse-hair  stitches, 
thesurfeces  by  carefnUy  applied  pressnre;  (4)  free  drain- 
age of  tfae  wound  to  prevmt  aooomulation  eltlter  of  tdood 
or  of  serous  eiTkuion,  which  may  be  done — (a)  by  leaving 
the  dependent  comer  open,  or  (6)  by  introducing  a  drain- 
age-tube, a  skein  of  catgut,  or  a  skein  of  horseliair  ;  (6} 
avoidance  of  pntrefeetlon  by  the  use  of  antiseptic  precau- 
tions ;  (6)  penbet  rest  of  tbo  part  1^  appropriate  means 
during  the  cure.  These  methods  of  treatment  require  to 
be  mcMifled  for  wounds  in  spedal  situations  and  for  those 
in  which  there  is  much  contusion  and  laceration.  In  punc- 
tured wounds  free  drainage  is  of  primary  im-  Ptrisooed 
portance.  When  a  qwcial  poison  has  entered  wounds, 
the  wound  at  the  time  of  its  infliction  or  at 
some  subsequent  date  the  following  dangers  have  to  be  com- 
bated: (1)  an  intense  inflammation  in  the  wound  itself  and 
surrounding  parts ;  (2)  inflammation  of  the  lymphaticves- 
sels  leading  from  it;  (3)  inflammation  of  ^e  l^phatlo 
glands;  (4)  blood-poisoning  of  the  general  circnlaUon.  One 
of  the  commonest  poisons  is  that  connected  with  wound 
pntrefaction ;  of  others  some  are  the  result  of  diseased  ac- 
tion in  the  lower  animals.  hydrophobia,  whilst  some 
are  special  diseases  in  man.  These  diseased  conditions  ax9 
at  the  present  time  being  carefully  studied,  and  the  obser- 
vations all  tend  to  one  conclusion,  that  tbey  are  due  to  spe- 
cific organisms  which  have  found  entrance  into  the  diseased 
animal  or  man,  and,  finding  there  a  suitable  nidus  for  their 
growth  and  development,  have  set  up  a  specific  disease.  If 
the  surgeon  is  accidentally  wounded  in  operating  on  the 
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living  Bobject,  or  the  pathologist  in  making  a  post-mortem 
examination,  the  poison  may  pass  into  the  woand  and  give 
rise  to  one  or  more  of  the  symptonu  already  indicated. 
There  can  be  no  doubt  that  these  special  poisons,*  which 
an  Bpoken  or  as  pathogenic  or  infective,  are  in  some  way 
MBOciated  with  low  forms  of  plant  life,  and  that  in  this  they 
reaemble  the  poiua  of  patre&otion.  If  the  operator  is  in 
good  health  the  poison  will  generally  have  little  eflbct ;  if 
he  is  in  bad  health  the  effect  may  be  very  severe.  We  do 
not  yet  know  in  what  cases  bad  results  are  to  be  expected. 
The  great  point  in  every  donbtful  case  is  to  jpurify  the 
wound  thoroughly  with  some  powerfbl  antiseptic,  so  as  to 
destroy  the  poison  at  the  point  of  inocalation.  If  the  poi- 
son escapes  the  germicidal  action  of  the  antiseptic  used  and 
enters  the  system,  the  patient  should  t>e  stimulated,  as  the 
poison  exercises  a  depressing  action.  For  hydrophobia  no 
cure  ia  at  present  known.  Experiments  are,  however,  now 
(18S7)  being  made  by  Fftstenr  which  will  tiirow  Bome  light 
on  this  dreadful  disease. 

BnrnB  are  dangerous  accidents  in  young  children  and  in 

old  people  when  the  areas  affected  are  large. 
Bums.        <u>d  when  they  are  situated  over  tSxe  caTities 

of  the  body.  The  patient  may  die  of  shock  soon 
after  the  accident,  of  deep-seated  inflammation  coming  on 
during  the  stage  of  reaction,  or  of  hectic,  which  in  all  prob- 
ability is  a  form  of  chronic  pysemia  associated  with  profuse 
distdiarge  from  tlie  wounded  surface.  To  prevent  death 
from  any  of  these  causes  stimulating  treatment  is  necessary. 
It  has  long  been  known  that  it  Is  important  to  keep  the  air 
from  the  wounded  surface,  and  anttseptic  dressings  must  be 
used  to  prevent  the  access  of  organisms  to  it.  When  the 
skin  is  destroyed  to  any  great  extent  contraction  is  apt  to 
take  place,  followed  by  deformity.  Care  must  be  taken 
during  the  process  of  cure  to  prevent  this,  by  keeping  the 
limb  in  an  extended  position  daring  the  treatment  of  bums 
ou  the  flexor  snrfoce.  To  hasten  cicatrization  after  a  bum 
in  which  the  skin  has  l>eeu  destroyed  gntta  of  epidermic 
tissue  may  be  planted  on  the  granulating  surface  according 
to  the  method  of  Baverdin.  These  grafts,  each  the  size  of 
a  pin's  head,  become  fixed  and  trom  them  cicatrisation 
spreads  over  the  surface.  After  cicatrization  the  tendency 
to  oontraction  is  not  nearly  so  great.  Epidermis  grafting 
must  not  be  confounded  with  skia  grafting,  iu  whidi  the 
grafla  are  of  the  whole  thicknesB  of  Uie  skin. 

A  bone  toafbe  broken  at  the  partwhert  it  iastraok,or  it 
Fracture      °^^7  ^^'^^^      consequence  of  a  strain  applied 

to  it.  In  the  former  case  the  ftacture  is  gen- 
erally  transverse  and  in  the  latter  more  or  leas  oblique  in 
direction.  The  folly  developed  bone  is  broken  Atirly  across ; 
the  soft  bones  of  yonng  people  may  simply  be  bent—"  green 
•tick  "  or  "  wUtow  "  fracture.  Fractures  are  either  simple  or 
compound.  A  simple  fhwsture  is  analogous  to  the  contusion 
or  sobcutaneoas  laceration  in  the  soft  parts;  a  compound 
fracture  is  analogoni  to  the  open  wotma  in  the  aoft  parts. 
The  wound  of  the  soft  parts  in  the  compound  fracture  may 
be  cansed  either  by  the  same  force  which  has  caused  the 
ftaeture,  as  in  the  case  of  a  cart  wheel  going  over  a  limb, 
flnt  wounding  the  soft  parts  and  then  f^nctoring  the  bone, 
or  by  the  sharp  point  of  the  fractured  bone  coming  through 
the  skin.  In  either  case  there  is  a  commuidcation  between 
the  external  air  and  the  iqjnred  bone.  As  some  years  elapse 
before  the  epiphyseal  extremities  of  the  bone  bMome  united 
by  oeseons  deposit  to  the  shafL  external  violence  may  cause 
a  separation  of  the  epiphyalB  from  the  sliafL  TiuB  variety 
of  fractnre  is  termed  a  diosfawis.  When  a  bone  ia  broken 
there  is  generally  distortion  and  preternatural  mobility,  in- 
ability to  use  the  limb,  and  pain  on  pressure  over  the  frac- 
tured part.  In  the  noMority  of  fractaree  there  is  also  crepi- 
tus,— the  feeling  elicited  when  two  osseous  sur&cee  are 
rubbed  together.  When  a  bone  is  bent^  or  when  a  diastasis 
has  occurred,  there  is  no  crepitus.  It  is  also  absent  in  im- 
pacted fhicturee,  in  which  the  broken  extremities  are  driven 
into  one  another.  In  order  to  get  firm  osseous  union  in  a 
case  of  fracture  the  great  points  to  attend  to  are  accurate 
apposition  of  the  fragments  and  complete  rest  of  the  broken 
bone.  Accurate  apposition  is  termed  "  setting  the  fixture  " ; 
this  is  liest  done  by  the  extension  of  the  limb  and  coapta- 
tion of  the  broken  surfaces.  Uemplete  rest  is  attained  by 
the  use  of  appropriate  splints.  As  a  rule  it  is  of  great  im- 
portance to  command  the  joint  above  and  below  the  seat  of 
fracture.  In  cases  of  fracture  near  a  joint,  in  which  very 
commonly  a  splintering  of  the  bone  into  the  joint  has  taken 
place,  more  especially  in  those  cases  in  which  numerous 
tendons  in  their  tendinous  sheaths  have  been  stretched,  if 
the  surgeon  forgets  that  there  may  be  eflbsion  into  the  joint 
and  the  tendinous  sheaths,  and  that  this  efltision  may  form 
fibrous  tissue  leading  to  stiKiera  of  the  Joint  and  stifltning 

'  For  thetrclRSsiflcation,as  yet  very  Imperfect,  consult  Zlegler's 
Fatltologioal  Aiwioiny  (trans,  by  Mncalister,  London,  ltU<8-M). 
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of  the  tendons,  the  result,  more  especially  in  old  pe(^ 
will  be  a  permanently  stiff  joint  or  permanently  stiifeiMd 
tendons.  Care  must  be  taken  in  such  instances  by  geotle 
passive  movement  daring  the  process  of  cure  to  keep  tiie 
joint  and  tendons  free  from  the  fibrous  formation.  To  taka 
a  common  example, — in  fracture  of  the  radius  close  to  the 
wrist  joint,  it  ia  neceasaty  to  apply  appropriate  s^ts  to 
keep  the  bone  at  rest,  and  to  arrange  them  so  that  Inpa- 
tient can  move  bis  fingers  and  thumb  to  prevent  stiftm, 
and  the  splints  must  be  taken  off  occasionally  in  order  lo 
move  the  wrist  joint  gently.  If,  however,  the  spUntaeztenil 
to  the  points  of  the  flngeis  and  are  kept  on  for  some  werts 
.  without  removal,  the  consequence  is  a  normal  radios  and  ■ 
useless  hand.  Instances  occasionally  occur  in  which  dob- 
union  results,  either  from  want  of  formative  power  on  the 
part  of  the  individual  or  in  consequence  of  improper  trea> 
ment  by  the  aurgeon.  For  the  treatment  of  this  condition 
the  reader  is  referred  to  one  of  the  ^rstematic  wortB  mea- 
tioned  above.  For  fractures  of  the  cranium  see  below,  p. 
724. 

There  is  no  form  of  injury  in  which  the  truth  tie 
principles  first  advocated  by  Lister  has  been 
more  prominently  brought  forward  than  in 
compound  fractures.  When  snch  an  accident 
occurs  from  direct  violence  the  soft  parts  are 
generally  much  crushed  and  the  bone  is  fre- 
quently comminnted.  When  a  bone  is  broken  from  indi- 
rect violence  the  fracture  is  frequently  oblique  and  At 
sharp  point  of  the  bone  projects  through  the  skin.  In 
a  case  the  injury  is,  as  a  rule,  not  so  severe.  Fonneriy 
compound  fractures  were  the  dread  of  the  surgeon:  septK 
inflammation  occurring  in  the  wound  reached  the  lya 
medullary  cavity  of  the  bone,  and  the  open  bleodvewi 
of  the  bone  gave  easy  access  to  the  causes  and  prodoctB  rf 
the  inflammation  into  the  general  blood-stream, giTia?;rw 
to  pysemia.  It  is  not  asserted,  however,  that  this  accidtst 
always  occurred.  In  a  case  of  compound  fractnre  ft* 
wound  should  be  at  once  covered  with  a  towel  thoroo^lT 
soaked  in  a  five  per  cent,  solution  of  pure  carbolic  acid. 
And,  if  some  time  elapses  before  the  arrival  or  a  anrgm 
more  of  the  solution  most  be  poured  upon  the  towri,  whia 
should  be  kept  thoroughly  soaked.  Afl«r  the  fracture  is  irt 
it  will  probably  be  necessary  to  iiyeot  the  solution  into  the 
interstices  of  the  wound,  over  which  an  efBcient  antisepac 
dressing  must  be  a[^lled.  When  the  iqjury  is  so  seme 
that  it  is  Impossible  to  preserve  the  limb,  amputation  ii  die 
only  resource.  It  is  often  a  difilcult  thing  to  say  when  tlx 
surgeon  should  amputate.  The  question  will  freqoectlj  be 
settled  by  a  consideration  of  the  general  circumstances  un 
BurronndiiigB  of  the  patient,  and  no  definite  rules  can  be 
laid  down.  Speaking  iu  general  terms,  an  artificial  sal>^ 
tute  may  take  the  place  of  the  lower  limb,  but  no  aitifitiil 
substitute  can  ever  efficiently  take  the  place  of  the  a|^ 
limb ;  and  therefbre  surgeons  will  run  some  risk  In  atttiBpi- 
ing  to  save  an  upper  limb  which  they  Will  not  do  in  tK«t- 
ing  an  injury  of  a  lower  limb. 

There  are  three  principal  types  of  joint  injury ;  (1)  vffo^ 
or  strain,  in  which  the  ligamentous  and  ten- 
dinouB  structures  around  the  join  t  are  stretched  ii^n 
and  even  lacerated ;  (2)  contusion,  in  which  the  ' 
cartilaginous  surfaces  of  the  opposing  bones  in  the  joint  in 
driven  forcibly  together;  (3)  dislocation,  in  which  tbe 
articular  surfaces  are  aeparated  from  one  another ;  in  thii 
last  iqjnry  the  ligamentous  capsule  of  the  joint  most  be 
torn  to  i^low  tlie  accident  to  occur.  Joint  strength  mayle 
classified  anatomically  under  three  beads:  (1)  ligamentooi, 
due  to  the  ligaments  bindlug  the  bones  together;  (3) 
ous,  due  to  the  shape  of  the  bones  forming  the  joint;  l3! 
muscular,  due  to  the  muscles  euriounding  ute  Jdnt.  Lif*" 
mentons  strength  predisposes  to  sprains,  osseous  to  conte- 
sions,  and  muscular  to  dislocations.  A  joint  is  frequently 
saved  from  it\jary  in  consequence  of  the  relative  weakoen 
of  a  Innenear  it.  The  ankle  joint  is  saved  by  theweakneai 
of  the  fibula,  the  wrist  joint  by  the  weakness  of  the  mdlOB, 
the  stemo-clavicular  joint  by  the  weakness  of  thedavkfc; 
tbe  fracture  of  the  bone  preserves  the  joint  ftom  iqjnty. 
The  tonicity  of  the  muscular  structures  around  a  joint 
often  prevents  a  dislocation,  tbe  patient  being  prepared  for 
the  violence  to  which  his  joint  is  sulyected.  The  ooeMS 
strength  of  a  joint  will  depend  very  much  on  the  positioB 
of  the  limb  at  the  time  of  the  accident. 

When  a  joint  is  sprained  or  contnsed  there  la  efltasioti  into 
it  and  into  the  structures  around  it.  In  such  cases  aoM- 
rately  applied  pressure  will  prevent  efl\i8ion,  and  along  win 
gentle  passive  exercise  and  rubbing  will  prevent  sabeeqoest 
stiffness.  When  a  joint  is  dislocated  it  is  of  importance  to 
restore  the  bones  to  their  normal  position  as  soon  as  pos- 
sible after  the  accident.  Within  the  last  few  years,  in 
,  several  dislocations,  the  treatment  by  extension  of  the  Wma 
,  and  forcible  pressure  of  the  bon^  back  into  their  oonoal 
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position  has  been  given  np,  md  &  method  of  treatment  at 
one  tima  in  nse  in  the  French  schools  has  been  revived  hj 
Dr.  Bigelow  of  Boston,  Haas.,  who  has  pointed  oat  that  witli 
IvM^meBiid  therofore  leaiqjory  adulocated  joiDt  may  be 
ndneed  manipnUtioD.  "nte  gnat  prineipfe  at  the  toot 
of  thli  treatment  Is  to  manipalate  the  limb  so  as  to  cause 
the  dislocated  bone  to  paas  back  into  its  normal  position  by 
thessme  path  by  which  it  left  it.  In  compound  disloca- 
tiinu  tlie  same  precautions  must  be  attend«»d  to  as  in  com- 
yonnd  fractnres. 

II.  Pkocbbs  op  Bkpaib. 
After  an  litjnry  certain  changes  take  place,  which,  if 
kept  within  bonnda,  tennlnate  in  repair,  in  other  words^  in 
a  teitontion  of  the  injured  part  to  a  condition  aa  nearly  as 
poasiUe  nonnal.  When  the  injury  is  severe  the  Tostoimtion 
may  (all  far  short  of  the  normal.  The  recovery  may  take 
place  with  very  little  pain  or  discomfort  even  in  severe  in- 
jnriee.  Frequently,  however,  as  the  result  either  of  im- 
pn^  treatment  on  the  part  of  the  surgeon  or  of  fbeUeness 
OD  the  part  of  the  person  ipjured,  local  nnea^ess  and  a 
general  feverish  condition  arise,  which  interfere  with  the 
healing.  When  these  evil  results  follow,  a  local  death  of 
tissue  in  a  greater  or  leas  degree  is  observed.  Three  forms 
of  local  death  nave  been  described:  (1)  sup- 
^™  of     pnratioQ  or  the  formation  of  piu ;  (2)  ulceration, 
or  the  formation  of  an  ulcer;  (3}  mortification, 
or  the  formation  of  a  slough.    These  three 
processes  ran  imperceptibly  into  one  another.  They  are 
not  distinctly  separable  from  one  another,  and  they  very 
freqnenUy  occar  together.   It  is  to  be  noted  that  the  pro- 
cess of  repair  and  tiie  local  death  which  interferes  with  a 
painless  repair  differ  only  in  degree.   As  a  general  rule,  in 
the  truly  subcutaneous  wound  of  tissue,  be  it  the  soft  parts 
or  bone,  the  changes  that  take  place  ending  in  its  repair 
are  simple  and  uncomplicated ;  it  is  in  the  open  wounds  of 
tiie  soft  parts  and  in  compound  fiaeturea  of  bone  that  com- 
plications  arise. 
In  order  to  understand  this  process,  it  will  be  beet  to  take 
a  simple  iqjury,  such  as  a  clean  cat.  As  the 
^^'^        result  of  the  passage  of  even  tbe  sharpest  knife 
l^jl^j         through  the  tiasnes  a  microscopic  laceration 
wound.       along  the  line  of  tbe  Incision  must  occur.  The 
skin,  subcutaneous  fitt,  &scia,  and  muscle  are 
divided.   These  parts  being  vascular,  bleeding  takes  place 
from  the  cat  veasels.   Let  us  suppose  that  the  bleeding  has 
ceased,  and  that  the  surfaces  and  edges  of  the  wound  are 
not  brought  into  contact.  The  retractile  power  of  the 
tissues,  when  they  are  divided,  neceesarify  produces  a 
trench-shaped  gap.   If  the  sides  of  this  gap  are  watched  a 
weeping  of  a  straw-colored  fluid  will  be  observed,  which, 
when  examined  under  the  microscope.  Is  seen  to  have  cor- 
puscles flottting  in  it.  The  fluid  is  the  liquor  sanguinis  of 
the  blood,  and  the  corpuscles  are  the  blood  corpuscles.  In 
the  blood  as  it  circulates  throughout  tbe  veasels  in  the  body, 
the  yeilotr  or  red  blood  corpuscles  are  greatly  in  excess  of 
the  white.   In  thiaflnid  the  white  blood  oorptiscles  are  tmt 
nDmefons.   Ckireftal  observation,  with  the  aid  of  a  suffi- 
ciently powerfhl  microscope,  will  show  tbe  formation  of  fine 
itbrils  of  a  solid  substance,  which  gradually  extend  over 
the  fleld;  this  flbrilhttion  takes  its  start  from  white 
hlood  corpaselea.  llieelRieion  has  coagulated.  A  soft  solid 
— flbrin — Is  formed,  which  gradoally  contracts,  and  a  clear 
flaid  escapes;  this  is  the  blood  serum.  To  return  to  the 
wonnd, — in  consequence  of  the  iqjury  the  smaller  blood- 
TCMela  dilate,  their  walls  are  thinned,  and  a  stasis  or  stop- 
WRe  of  tiie  flow  of  blood  within  these  vessels  takes  place. 
The  ata«is  Is  catised  by  the  iqjury  to  the  vessel  walls,  rend- 
ering the  blood  corpuscles  more  adhesive.  The  circulation 
is  going  CD  fn  the  vessels  beyond  tbe  area  of  stasis. 
The  blood  in  a  state  of  stasis  acta  as  an  obatmction,  and 
conseqaently  there  Is  an  InereaMd  pnaniie  on  the  inner 
tar&ee  of  the  thin  walls.  As  a  reealt  the  flaid  part  of  the 
blood  or  liquor  sangnlnls  and  the  corpuscular  elements  of 
the  blood  eacape  into  the  tinsues  and  on  to  tbe  snrfiuw  of  the 
woand.    On  this  snr&oe  and  in  tbe  tissue  next  the  surface 
a  clotting  takes  place,  and  flbrin  is  formed.  The  surflKe  of 
the  woood  becomes  glazed,  and  as  the  flbrin  contracts  the 
blood  aoram  oozes  ont  npon  the  wound  snrf^  and  escapes. 
The  glased  aurfsce  then  becomes  vascular;  new  bloodvessels 
are  formed  In  it;  and  throngh  these  a  circulation  is  set  up 
continnoos  vrith  the  circulation  in  the  bloodvessels  around. 
If  tbe  Borfacee  of  the  gap  are  now  brought  Into  geutie  con- 
tact, the  bloodvessels  on  the  two  sarfaces  will  unite.  At 
Brst  tbe  uniting  tissue  is  very  succulent  and  vascnlar,  and 
farther  changes  must  occur  before  the  uniting  medium  is 
»nsolidated.  This  la  effected  by  the  formation  of  fibrous 
iissae  in  the  deeper  ports  of  the  uniting  medium  and  by 
he  formation  ot  epithelial  tissue  In  the  more  superficial 
larta  wliera  the  dun  is  divided.  Along  with  these  diuigea 


the  uniting  medinm  hecomei  leas  vascular,  and  a  linear 

scar  is  the  result 

This  is  the  case  of  an  incised  wound  In  which  the  sur- 
faces are  not  brought  at  once  into  contact.  If,  however, 
this  is  done,  the  same  changes  take  place,  and  in  a  small 
wound  no  untoward  results  need  follow.  Bat  in  a  wound 
of  some  size  there  is  danger  in  bringing  the  edges  of  the 
wound  into  contact.  In  consequence  of  the  diffbrence  in 
the  retractile  power  of  the  diflTeient  tissues  that  are  divided, 
it  may  be  impassible  to  bring  tiie  deeper  parts  Into  aoearate 
contact,  l^e  patient  will  complin  of  local  pain,  accom- 
panied by  a  throbbing  sensation,  showing  that  an  accumu- 
lation of  semm  has  taken  place.  If  a  stiteh  is  removed, 
the  serum  will  escape  and  tbe  local  uneasiness  disappear. 
If,  howerer,  no  relief  Is  given,  the  retoined  aenun,  pressing 
upon  the  sarrounding  tissues  and  acting  as  a  (breign  body, 
will  cause  efiHixion  of  more  serum.  The  white  blood  cor- 
puscles will  pass  firom  the  vessels  in  large  numbers,  will 
die,  and  practically  a  cemetery  of  white  blood  corpuscles 
will  he  formed ;  If  a  stiteh  is  then  removed  a  creamy  flnid 
escapes.  This  flnid  la  termed  "  pus."  Once  the  tensloo  la 
relieved,  the  local  uneasiness  disappears:  but  the  wonnd 
cannot  then  heal  by  primary  anion.  The  walls  of  the 
cavi^  must  uain  become  ^a»d;  vascularization  must 
take  place ;  and,  as  the  walls  of  the  cavity  gradually  come 
together  by  contraction,  fibrous  tiasne  is  formed.  This  ia 
union  by  aeamd  intention. 

The  collection  of  white  blood  corpuscles  floating  In  the 
effbsion  and  eventually  forming  pus  is  termed  .k™_ 
an  o&sccM.  Pus  may  also  form  amongst  the  -w^*^ 
tissues  after  a  blow  or  other  iiijury.  As  the  formation 
result  of  a  blow  a  certain  area  of  tiflsne  becomes 
congested,  and  efi^ision  takes  place  Into  the  tlssaea  outside 
the  vessels;  the  effUsion  coagulates  uid  a  hard  brawny 
mass  is  formed.  This  mass  softens  towards  the  centre; 
and  if  nothing  is  done  the  softened  area  gradually  increases 
in  size,  the  skin  becomes  thinned  over  it,  the  thinned  skin 
loses  its  vitality,  and  a  small  dough  is  formed.  When  the 
slough  gives  way,  the  pus  escapes.  Such  shortly  is  the 
history  of  an  acute  abscess  under  the  shin,  and  tbe  ex- 
planation generally  given  is  that  a  local  necrosis  or  death 
of  tissue  tekes  place  at  that  part  of  the  inflammatory  swell- 
ing farthest  ftom  the  normal  circulation.  When  the  dying 
process  is  \-ery  acute  death  of  the  tissue  occurs  m  mosw, 
as  in  the  core  of  a  boll  or  in  the  slough  in  a  carbuncle. 
Sometimes,  however,  no  such  evident  mass  of  dead  tissue  is 
to  be  qbserved,  and  all  that  escapeswheu  the  skin  giveaway 
is  tbe  creamy  pus.  In  the  latter  case  the  tissue  has  broken 
down  in  a  molecular  form ;  in  the  former  case  it  has  broken 
down  en  masae.  After  the  escape  of  the  core  or  slough 
along  with  a  certain  amount  of  pas,  a  cavij^  is  left,  we 
walls  of  which  become  lined  with  lymph.  Tlie  ^ph  be- 
comes vascular,  and  receives  the  name  of  gruinlatlon  tlssae. 
The  cavity  heals  by  second  intention.  Pus  may  accumulate 
in  a  normal  cavity,  such  aa  a  Joint  or  bursa.  It  may  also 
be  met  with  in  the  cranial,  thonteic,  and  abdominal  cavi- 
ties. In  all  these  dtoationa,  if  the  diagnosis  is  clear,  the 
principle  of  treatment  is  ftee  evacuation  of  tiie  ^ns,  and  in 
Joints  and  in  the  peritoneal  and  pleural  sacs  washing  ont  the 
cavity  at  the  time  of  opening,  free  drainage,  and  careftil 
antiseptic  treatment  daring  tite  subsldenoe  of  the  inflam- 
matory process.  The  tension  la  reUeved  by  letting  ont  the 
pus.  If  the  after-dndnage  of  the  cavity  is  thorongh  the 
formation  of  pus  ceases,  and  the  serous  discharge  from  the 
inner  side  of  the  abscess  wall  gradually  subsides ;  and  as 
the  cavity  oonttacto  the  discharge  becomes  less  and  less, 
until  at  last  the  drainage  tube  can  be  xemoved  and  the  ex- 
ternal wound  allowed  to  heal.  The  large  odlections  of  poa 
which  form  In  connection  with  disease  of  the  vertobne  in 
the  cervical,  dorad,  and  lumbar  regions  are  also  now  treated 
by  free  evacuation  of  the  pus,  with  careAil  antiseptic  meas- 
ures. In  aU  cases  care  ahonld  he  taken  to  make  the  open* 
ing  as  dependent  as  possible  in  order  that  the  drainage  may 
be  thoroughly  efllcient.  If  tension  occurs  after  opening 
by  the  blocking  of  the  tube,  or  by  Its  imperfect  position, 
or  by  its  being  too  short,  there  will  be  a  renewed  formation 
of  pus. 

When  a  consideimble  portion  of  tissue  dies  in  consequence 
of  an  iqJiUT,  the  death  taking  place  by  gradual 
breaking  down  or  disintegration,  the  process  Ulceta- 
is  termra  lUeeralion,  and  tbe  result  Is  an  ulcer.  tton. 
As  long  as  the  original  canse  which  formed  the 
ulcer  is  at  work,  the  gap  in  the  tissues  becomes  larger  and 
larger.  Suppose  that  the  ulcerative  process  is  going  on 
and  the  ulcer  is  spreading.  The  ulcer  is  then  painfttl  and 
tbe  parts  aroand  are  inflamed.  Remove  the  cause  by  ap> 
propriate  treatment  and  the  necrotic  process  ceases,  the 
shreds  of  tissue  are  cast  off,  the  ulcer  gradually  deans,  the 
Inflammation  sahsides,  the  pain  disappears:  the  nicer  be- 
comes a  healing  nicer.  The  sorfooe  of  the  gap  beoomes 
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glued.  Mid  those  changes  take  place  in  it  which  have  al- 
ready been  described  as  ooenrring  io  an  open  wound.  The 
gap  gtadoallrcontnetsinsize.  Boand  the  edges  cicatriza- 
Uon  occnra,  leaving  a  scar  or  cicatrix.  Within  the  last  few 
yean  the  process  of  cicatrization  has  been  hastened  by 
planting  on  the  gianulation  tisane  small  grafts  of  epidermic 
tissne  in  the  manner  already  described  (p.  716).  Inere  can 
be  little  doabt  that  the  growth  of  an  afcer,  as  well  as  the 
disintegrating  prooess  which  precedes  its  formation,  is 
closely  associated  with  the  mnltiplication  of  low  forms  of 
plant  life  in  the  decaying;  tisBoe.  By  destroying  these 
organisms  with  some  powerfnl  antiseptic  the  destractive 
process  may  be  checked.  Since  these  organisms  live  on  de- 
caying matter,  they  are  termed  "  saprophytic."  The  healthy 
tissues  are  antagonistic  to  their  growtii,  and  any  treatment 
which  renders  the  tissues  around  the  gap  healthy  will  in< 
terfere  with  their  Airtber  development.  The  entrance  of 
those  organisms  into  a  woond  made  by  the  surgeon,  if  they 
find  in  it  a  suitable  soil  for  their  development,  is  nodoubt- 
edly  also  a  fertile  cause  of  snppnration  m  woonds.  But  it 
most  be  distinctly  remembered  that  any  means  which  are 
adopted  to  keep  the  iqjnred  tissues  in  a  healthy  condition 
interferes  with  the  growth  of  these  saprophytes  as  directly 
ae  if  the  sorgeon  used  some  antiseptio  substance  which 
destroyed  them.  What  relation  obtains  between  a  load 
necrotic  process,  such  as  the  formation  of  a  boil  with  its 
central  slough,  situated  DeccBsarily  in  the  first  instance 
onder  the  skin,  or  tiie  equally  necrotic  process,  the  forma- 
tion of  pus  in  a  aaboataneoiu  absoesB,  and  these  low  forms 
of  plant  life  ?  There  can  be  no  doubt  that  by  the  iidection 
into  the  tlssnes  of  apowerftil  irritant  these  necrotic  changes 
can  l>e  induced  without  the  intervention  of  organisms. 
Processor  Ogston  and  Bfr.  Watson  Cbeyne  have  also  shown 
that  micrococci  are  present  in  the  great  majority  of  acate 
subentaneonsneerotfo  inflammations,  as  they  are  commonly 
met  with  in  the  hamaa  body.  Here  the  question  at  pres- 
ent rests.  The  opinion  of  the  present  writer  is  that  in  all 
probability  they  ate  the  cause  of  the  necrotic  process.  It 
IB  not  aiHited  that  they  axe  the  cause  of  the  primary  in- 
flammation, which  need  not  go  on  to  oecTOsia ;  but  the  prob- 
ability is  that  they  find  in  the  inflamed  area  a  nidus  for 
their  growth  and  development.  It  is  not  known  how  they 
cause  it,  whether  bv  direct  action  upon  the  tiasnee  or  by 
irritating  products  formed  during  their  growth.  The  or- 
ganismsdesi^bed  byOgston  and  Cheyne  have  alife  history 
and  require  conditions  for  their  existence  uid  development 
difi'erent  from  those  demanded  by  the  saprophytic  organ- 
iams already  described.  To  reach  the  subcutaneoua  area  of 
Inflammation  they  must  pass  by  the  blood-stream,  and  must 
be  able  to  exist  in  the  living  blood.  They  are  probably 
associated  with  the  Infective  class  of  organisms.  In  some 
suppurations  at  the  present  moment,  such  as  acute  suppu- 
rative periostitis,  the  formation  of  pus  under  the  periosteum 
connected  with  bone,  a  suppuration  within  the  medullary 
cavity  of  abone  called  osteomyelitis,  and  in  acate  ulcerative 
endocarditis,  the  organisms  met- with  are  undoubtedly  in-, 
factive.  We  do  not  know  exactly  bow  they  enter  the  blood- 
sbwm,  but  we  know  that  they  can  live  in  it,  and  that  the 
occurrence  of  these  diseased  conditions  is  andoubtedly  a 
local  effect  closely  connected  with  blood-poisoning, 
A  portion  of  the  body  may  die  in  consequence  either  of 
an  intense  inflammation  or  of  a  cutting-off  of 
the  blood-suppl^.  Besides  these  two  distinct 
_gM|ie  varieties  there  is  a  great  intermediate  group 
of  cases  in  which  Iwth  causes  may  be  at  work. 
A  comparatively  slight  Injury  affecting  a  portion  of  the 
body  imperfectly  supplied  with  blood  may  give  rise  to  an 
inflammatory  condition  which  in  a  healthy  part  would  be 
easily  checked,  but  which  in  coDsequeace  of  imperfect  na- 
trition  may  end  in  mortification.  Whilst  the  pressure  of  a 
tight  boot  in  an  old  person  with  atheromatous  vessels  can 
give  rise  to  mortification,  the  same  pressure  in  a  healthy 
nerson  would  give  rise  only  to  an  evanescent  redness. 
Frost-bite  is  a  localized  deaui  of  a  portion  of  the  body 
which  has  been  exposed  to  prolonged  cold.  It  may  attack 
the  fingers  or  toes.  The  death  may  occur  directly  without 
any  intermediate  reactionary  infltunmation,  or  it  may  fol- 
low an  excessive  reaction.  The  rule  of  treatment  in  all 
cases  of  gangrene  in  which  there  is  a  tendency  to  death 
is  to  keep  the  part  warm  by  layers  of  wadding,  but  to 
avoid  all  methods  which  hurry  the  returning  circulation  ; 
because  any  such  Increase  would  be  followed  by  excesaive 
reaction,  which  in  its  turn  in  a  part  already  weakened 
would  be  followed  by  secondary  death.  When  the  part  Is 
dead,  envelop  it  In  antiseptic  wadding  to  prevent  putre- 
faction ;  wait  until  the  line  of  demarcation  between  the 
living  tissues  and  the  dead  part  is  evident,  and  then,  if 
the  case  permits,  amputate  at  a  higher  level.  In  spreading 
gangrene  la  which  sepsis  is  present,  and  in  which  no  line 
of  demarcation  forms,  the  best  chance  for  the  patient— at 


best  a  poor  one — is  to  amputate  high  up  in  sound  tiasoML 
In  these  cases  the  blood  is  gener^y  poisoned,  and  if  tb« 
patient  recovers  from  the' primary  shock  of  ^le  <qietati«i 
a  return  of  the  decaying  pEoeess  aa,j  mUmek  the  atamf. 
and  carry  him  off. 

IIL  Dmuna. 
1.  DtMO&a  €f  BhoivemU. 

An  aneurism,  in  so  &r  aa  we  have  to  deal  with  it  at 
present,  may  be  deflned  as  a  sac  oommnnicating 
with  the  lumen  of  an  artery.  The  sac-wall  AnenrlM. 
may  be  formed  of  one  or  more  of  the  arterial 
coata  which  have  become  dilated.  The  tiasnes  around,  beins 
condensed  and  being  more  or  less  adherent  to  sac-wall, 
strengthen  and  support  it.  '^le'dilatation  of  the  arterial 
coats  is  generally  due  to  a  local  weakness,  the  result  of  dis- 
ease. Thediaeasedoondition  isalmostalwaysachroDicfana 
of  inflammation,  to  which  the  name  alkerttma  is  given.  In 
some  instances  the  local  weakness  may  be  due  to  an  is- 
jury  bruising  or  lacerating  the  vessel  and  iijnring  iti 
internal  coat.  When  an  artery  is  vrounded  and  when  tke 
wound  in  the  skin  and  superficial  structores  heals,  the 
blood  may  escape  into  the  tissues.  In  this  case  it  dis^aeta 
the  tissues  and  by  ita  pressure  causes  them  to  eondeua 
and  form  the  sac-wiUL  The  ooats  of  the  vessels,  mora 
especially  when  they  are  diseased,  may  be  torn  teom  a  seven 
strain,  and  the  blood  will  then  escape  into  the  ocHadcoaei 
tissues  forming  the  sac- wall.  Wben  one  or  more  of  the 
vessel  ooats  fcnrm  the  me  there  results  what  la  called  ■ 
trne  muHritm ;  in  those  instuees  in  wfaldi  the  um-wbH  is 
formed  by  the  condensed  tissues  around  we  liave  apriwj 
falte  aneurim  ;  wben  a  true  aneurism  bursts  and  the  blood 
escapes  into  the  tissues  around  it,  as  sometimes  oeeois  in 
deep-seated  anenrisma,  giving  rise  to  ttooatdatey  localised 
aocamntation,  the  term  mmdary  falte  awarfMs  is  Med. 
In  iwth  varieties  of  fiilfle  aneurkm  the  flwelUnc  is  awn 
diffhse  and  the  pulsation  as  a  inle  Is  less  marked  than  in 
the  true  auenrinn. 

The  blood  in  ao  ancnriam  la  at  first  in  a  fluid  ■tafe^a•d 
at  each  beat  of  the  heart  a  certain  amount  passes  into  the 
sac,  causing  Its  expansion.  In  all  anenrisms  tliere  is  ato- 
dency  to  coagulation  of  the  blood,  and  a  blood-dot  is  de- 
posited in  a  laminar  form  on  the  inner  sur&oe  of  tha 
anenrismal  aao.  In  aome  instances  this  laminar  eoa^^ila- 
tion  by  constant  additions  gradually  fills  the  aocurunal 
cavity.  The  pulsation  iu  the  sac  then  ceases ;  oontraetiai 
of  the  sac  and  its  cont«ntB  gradually  takes  place ;  the  ance- 
rism  is  cared.  On  the  other  hand,  if  the  blood  within  the 
sac  remains  fluid,  the  aneurism  will  gradually  increase  hi 
stse;  the  tissues  over  the  aneurism  and  the  sac-wall  wiS 
become  thinned,  and  at  last  give  way ;  and  death  oeenn 
from  heemorrhage. 

In  the  treatment  of  true  aneurism  the  great  principle  ii 
to  encourage  coagulation  in  the  anenrismal  sac. 
This  can  be  done  by  lessening  the  force  of  '5'!; 
the  circulation  generally  or  locally.  The  "'ms 
general  force  of  the  circulation  can  be  lessened  umot- 
by  low  diet,  rest  in  bed,  avoidance  of  all  causes  tm. 
of  vascular  excitement,  and  by  the  administra- 
tion of  lai^e  doses  of  iodide  of  potassium.  The  force  of 
the  circulation  can  be  decreased  locally  and  temporarily  by 
the  application  of  a  ligature  to  the  arterr  between  tlu 
aneurism  and  the  heart  or  by  the  application  of  presEiue 
upon  the  main  vessel  at  a  convenient  point  between  the 
aneurism  and  the  heart  The  general  treatment  is  avafi* 
able  in  all  cases.  The  local  treatment  by  operation  or  ij 
compression  Is  only  available  in  those  instances  in  whia 
the  aneurism  is  so  situated  that  the  bloodvessel  can  be  con- 
pressed  or  ligatured,  as  in  aneurisms  of  the  head  and  neck 
or  of  the  extremities.  In  certain  aneurisms  in  tiie  lower 
part  of  tlie  nec^  and  upper  part  of  the  thorax,  in  which  a 
ligature  cannot  be  applied  between  the  aneurism  and  the 
heart,  the  blood-flow  tiirougb  the  aneurtsmal  sac  has  bees 
diminished  by  the  a'pplication  of  a  ligatore  to  one  or  naon 
of  the  main  vessels  on  the  distal  side  of  the  aneurism.  The 
blood-supply  to  the  ports  beyond  the  aneurism  being  thai 
cut  off,  the  immediMe  effect  is  increased  pressure  on  the 
anenrismal  sac ;  bat,  since  the  paris  accommodate  theaa- 
selves  to  altenyd  circumstances,  as  the  coUoterai  blood- 
vessels increase  in  size,  becoming  tiie  main  vessels  of  supply 
to  the  parts  beyond,  the  original  channel  beeomea  of  sao- 
oiidary  importance,  the  result  being  a  dimlBntion  in  the 
size  of  the  main  vessel  and  diminished  blood  in  the  sar, 
enconraging  coagulation  and  oontnietiou  of  the  aneorisiBsl 
sac.  Practically  the  same  efl^t  has  sometimes  been  <^ 
tained  In  a  permanent  way,  as  in  cases  of  rapidly  Increasing 
aneurism  of  tiie  subclavian  artery  in  the  root  of  the  seek 
by  ampatatiou  of  the  upper  extremity  at  the  shonlder-joiat. 
And  within  the  last  few  years,  in  popliteal  aneariam,  the 
;  same  thing  has  been  done  temporarily  by  the  ap|iUcsti«B 


Digitized  by 


Google 


SUBGEBr. 


719 


of  tm  elutie  b»ndage  to  the  limb  from  the  foot  upwards  to 
the  popliteal  space,  emptying  the  bloodvenelB  below  the 
knee,  and  In  this  way  catting  off  the  blood-supply  tempo- 
wily.  The  application  of  the  elastic  bandage  is  continued 
up  the  thigh,  care  being  taken  not  to  make  firm  pressure 
with  the  bandage  as  It  passes  over  the  aneorlsm  behind  the 
knee-joint,  so  that  the  sac  may  not  be  emptied  of  blood.  If 
the  sac  were  emptied,  the  object  in  view  would  be  defeated, 
because  there  would  be  no  blood  in  the  sac  to  coagulate. 
The  continuation  of  the  baudi^  in  the  thigh  above  the 
aneorism  is  practically  a  compiening  agent  applied  to  the 
artery  on  the  proximal  side  or  the  aneurism.  The  rationale 
of  this  treatment  of  popliteal  aneurism,  due  to  Dr.  Walter 
Befd  of  the  British  navy,  may,  if  this  explanation  is  cor- 
rect, be  said  to  owe  its  success  to  the  fact  that  in  it  we  com- 
bine the  two  great  princlpleswhich  check  the  blood-pressure 
locally,  (.«.,  a  cutting  off  of  the  blood'Supply  beyond  the 
anenrismal  sac  and  compieesion  on  the  main  venel  on  the 
proximal  side.  It  is  to  he  noted  that  all  these  different 
means  of  checking  the  blood -pressure  within  the  anenrismal 
sao  are  temporary  in  their  action.  The  temporary  arrest 
by  compression,  the  equally  temporary  arrest  by  the  appli- 
cation of  a  lisature.  In  the  latter  case  the  collateral  anasto- 
mosing clrcalatiou  taking  the  place  of  that  of  the  main 
trunk  which  has  been  ligatured,  start  tho  prooeas  of  coagu- 
lation within  the  sac,  and,  the  prooesi  being  once  started, 
complete  oousolidatton  gradoal^  takea  plaoe.  Although 
theee  methods  of  treatment  are  principally  of  value  f  n  true 
aneorism,  tbey  are  also  to  a  certain  extent  usefbl  in  secon- 
dary blae  aneurism.  In  primary  false  aneurisms,  on  the 
other  hand,  we  fasTe  to  deal  witha  wounded  vessel  In  which 
the  Uood,  Instead  of  being  poured  <mt  externally,  is  poured 
Into  the  tiasnee,  and  is  practically  a  (chronic)  bleeding 
point;  the  principle  of  treatment  is  to  open  the  sac,  turn 
Mt  the  clota,  and  ligatnre  the  artery  above  and  below  the 
Ueedlng  point. 
The  Telns  are  liable  to  InflamniaUoa  fjiJUe&fKa).  When 
this  occurs  the  blood  in  the  vein  is  liable  to 
Slaeaaee  coagulation,  forming  a  clot  or  thrombus,  which, 
of  veins.  if  displaced  from  its  original  position,  either 
makes  its  way  as  an  embolus  towards  the  heart 
and  is  there  arreoted,  or  passee  through  the  cavitiee  of  the 
heart  into  the  lungs,  there  sticking  and  giving  rise  to  lung 
eymptoms.  If  the  thrombos  is  formed  in  the  hnmorrhoidu 
plexus,  it  passee  as  an  embolus  by  the  portal  system  into 
the  liver.  If  It  is  formed  in  the  left  side  of  the  heart,  it 
may  pass  into  the  large  vessels  at  the  root  of  Uie  neck  and 
teach  the  brain,  giving  rise  to  symptoms  of  brain  disease. 
The  trombus  may  be  formed  apart  from  inflammation  of 
the  vein  wall  in  consequence  of  diseased  states  of  the  blood, 
•s  in  goat  and  rheumatism,  or  It  may  form  In  consequence 
<tf  stagnation  of  the  blood-current  due  to  slowing  of  the 
circulation  In  various  wasting  diseases.  When  a  thrombus 
forms,  abeolnte  rest  in  the  recumbent  posture  is  to  be  strictly 
eqjoined ;  the  great  danger  is  embolism  or  the  displacement 
of  the  clot  from  its  original  position.  Hot  fomentations  in 
tiie  early  stages  and  belladonna  ointment  when  the  oondi* 
tkm  becomes  sub-acute  are  the  Iwet  local  applications.  The 
dflsin  is  to  promote  absorption  of  the  clot.  The  veins  in 
the  lower  extremity  and  in  the  bEemorrboidal  and  spermatic 
plexna  are  liable  to  dilatation.  The  condition  is  termed 
«irtx.  The  veins  dilate  with  tortuosity ;  the  valves  become 
incompetent;  and  the  condition  is  apt  to  spnuid.  In  the 
lower  extremity  the  primary  caose  may  be  an  iqjory  or 
aome  obstruction  at  a  higher  point.  General  laxity  of  the 
tissues  predisposes  to  the  condition;  occupations  which 
necessitate  much  standing  and  alternation  <»  heat  and  cold 
also  act  as  predisposing  causes.  The  treatment  oonaiste  in 
giving  the  dilated  vessel  support  by  means  of  an  elastic 
bandjge  or  stocking.  When  the  condition  Is  local  and  gives 
discomfort,  the  vessel  may  be  ligatured  at  various  points  so 
as  to  caose  its  obliteration.  This  operation  riionld  not  be 
undertaken  rashly,  and  should  only  be  perfoimed  If  the 
case  is  an  aggravated  one,  since  it  is  by  no  means  devoid  of 
risk.  In  the  hemorrhoidal  plexus  the  disease  Is  termed 
■i»tenMHttemorrhoidt  or  pUet ;  many  operations  are  performed 
for  this  condition,  but  in  the  great  maiority  of  cases  the 
carefhl  use  at  pnigativea  and  the  admintatra^n  of  oold 
water  li^ectlonB  into  the  rectum  will  relieve  the  condition. 
The  dilated  veins  often  ulcerate  and  give  rise  to  bleeding 
piles;  here  an  mwration  is  often  called  for,  because  the 
-perststent  loss  of  even  smalt  quantities  of  blood  is  apt  to 
result  in  chronic  anamia.  The  enlargement  of  the  sper- 
matic plexus  Is  termed  varieoeeU,  and  almost  always  occurs 
on  the  left  side.  The  use  of  a  suspensory  bandage  and  cold 
bathing  should  first  be  tried;  if  the  disease  persists,  it  Is 
often  associated  with  mental  depression,  and  an  operation 
— ligatoro  at  several  points  of  the  dilated  vessel— Mould  be 
performed.  The  disOtse  mqr  be  associated  with  atrophy 
«f  the  testicle  on  the  nine  side,  and  this  liability  aggra- 


vates the  mental  condition  and  encourages  the  sorgeon  to 
operate.  Inflammation  of  the  lymphatic  vessels  in  the 
tower  limbs  is  often  associated  with  inflammation  of  the 
veins  in  the  female  after  delivery,  giving  rise  to  the  various 
forms  of  vAUe  leg.  Acute  Inflammation  of  the  ^mphatlc 
veeaels  and  glands  is  also  associated  with  poisoned  wounds, 
and  has  already  been  alluded  to  in  connection  with  Iqjuriw. 
The  use  of  hot  fomentations  and  careftal  aUstic  prsssnn 
with  rest  are  prescribed  for  treatment. 

S.  Diteatet  of  Bom. 

Attention  has  already  been  directed  to  one  form  of  iqjory 
to  a  bone,  viz.,  fracture.  A  word  may  now  be 
said  about  inflammation  of  a  bone  and  its  re-  Bona 
suits.  As  a  typical  instance  we  will  take  a  diseases, 
long  bone,  consisting  of  a  shaft  and  two  ex- 
tremities. The  waUB  of  the  shaft  oonslst  of  dense  bone, 
the  extremltiee  of  cancellated  tissue.  Tike  shaft  of  the 
bone  is  hollow,  and  filled  with  medullary  tissue.  In  the 
fully  developed  bone  the  extremities  alone  are  tipped  with 
cartilage;  in  the  extremities  of  the  hones  of  a  growing 
person  there  are  also  layers,  termed  the  eptphptetU  Mrtiiagei. 
The  hone  Is  sorronaded  by  a  fibrous  membrane  termed  the 
periotteum.  This  membisoe  is  richly  sullied  with  blood- 
veesels,  which  ramify  through  It  and  pass,  along  with  lym- 

fhatic  vessels  and  nerves^  from  It  Into  the  Havfuman  canals 
n  the  dense  bone  forming  the  shaft  ^e  deeper  layers 
of  the  periosteum  consist  of  osteoblastic  cells,  which  also 
line  the  Haversian  canals.  In  the  undeveloped  condition 
these  cell  elements  take  an  active  part  In  the  growth  of  the 
bone  as  tegatdsits  breadth,  the  epl^yseal  cartilages  taking 
an  active  part  In  its  growth  as  regards  its  length.  The 
medullary  tissue  in  the  cavft?  of  the  bone  is  supplied  by  the 
nntrlent  artery ;  the  cancellated  tissue  forming  the  extremi- 
tiee  receives  Its  blood-sopply  partly  from  the  nutriant 
artery  and  partly  from  venels  passing  indirectly  from  tiie 
periosteum.  When  a  bone  is  i^jured— as  happens,  for  ex- 
ample, in  asevere  bruise — the  bloodvessels  in  tine  periosteum 
and  in  the  Haversian  canals  become  congested,  effusion  of 
liquor  sanguinis  and  migration  of  the  white  blood  oor- 
puscles  take  plaoe,  and  a  severe  gnawing  pain  is  felt  at  iSie 
seat  of  the  bruise.  The  pain  is  severe  because  the  efftasion 
cannot  escape.  It  collects  under  the  periosteum  and  in  the 
Haversian  canals.  The  cell  elements  In  these  situations 
are  irritated,  and  cell  proliferation  takes  place.  The  perios- 
teum becomes  thickened,  and  if  the  tension  ooutinues  sup- 
puration may  occur  between  the  perioetenm  and  the  bone. 
The  periosteum  Is  raised  from  the  bone ;  the  blood venbla 
passing  Into  the  Haveraiau  canals  are  obliterated  or  torn 
across ;  and  the  outer  layers  of  the  hud  dense  bone,  their 
sources  of  nutriment  being  cut  off,  die.  The  extent  of  the 
necrosed  tissue  will  depend  upon  tiie  extent  of  tbe  suppu- 
rating area :  if  the  suppurating  area  includes  the  nntrient 
artery  within  its  range,  nntrimMit  being  then  cut  off  from 
the  medullary  tissue  from  which  in  part  the  de«>er  layers 
of  the  shaft  of  the  bone  are  supplied  wiiix  blood,  death  of 
the  whole  tiiickness  of  the  shaft  of  the  bone  may  occur. 
As  already  stated,  the  most  acute  forms  of  suppurative 
periostitis  and  suppurative  osteomyelitis  are  infective  d^ 
eases,  the  suppuration  in  them  being  due  to  the  presente 
of  a  miorococons.  If  after  an  injury  the  primary  inflam- 
mation is  relieved  by  fomentations,  leeching,  or  Ineiaions, 
suppuration  may  be  prevented ;  or  even  if,  after  snppara- 
tion  has  ocOnrred,  free  incisions  are  made  to  allow  the  pus 
to  escape,  the  periosteum  may  assume  Its  normal  position, 
and  the  area  of  necrosis  be  limited  or  necrosis  be  prevented 
altogether.  After  a  portion  of  the  shaft  of  the  bone  dies, 
tiie  necrosed  area  is  gradually  absorbed  ;  but,  if  the  area  la 
of  considerable  sise,  and  more  particularly  if  sepsis  occurs, 
the  dead  part  is  gradually  separated  from  the  living,  and 
after  a  time  it  becomes  loose,  and  as  a  rule  has  to  be  removed 
l^opentioD.  If  the  inflammation,  aente  In  the  first  In- 
stance,  beoomes  suh-aeute,  or  If  It  ts  sub-acute  from  the 
first,  then,  instead  of  suppuration,  the  eShsion  under  the 
periosteum  coagulates,  whereupon  lymph  is  formed,  the 
proliferating  osteoblastic  cells  in  the  lyui^  take  up  their 
normal  ftmction,  and  new  hone  Is  made.  This  mass  of  new 
bone  Is  termed  a  nods.  In  the  Haversian  canals  the  osteo- 
blasts there  forming  bone  will  render  the  bone  tissue  more 
dense  and  ivory-like  in  consistence,  to  which  the  term 
tdero»u  is  applied.  In  some  cases  the  osteoblastic  cells  in 
the  Haversian  canals,  instead  of  forming  bone,  feed  upon 
the  original  bony  tissue  which  constitutes  the  walls  of  the 
canals.  The  Haversian  canals  becoming  enlarged,  the  re- 
sult is  a  lessening  of  the  amount  of  inorganic  matter  !n  the 
area  affected,  and  a  cancellation  of  the  hard  bone  takes 
plaoe.  Hils  condition  Is  called  Tartfymff  ottitit.  The  rare- 
faction of  the  dense  bone  may  persist,  or  the  process  may 
stop,  the  SBteoblaata  again  forming  bone  and  the  rarefled 
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area  becominE  Bcleroeed.  In  the  cancellated  tiuae  in  the 
extxemitioB  of  the  long  bones,  and  in  that  which  forms  the 
mass  of  the  short  bones,  such  as  the  vertebree,  the  tarsal 
and  the  carpal  bones,  the  inorganic  matter  compared  with 
the  bard  bone  is  relatively  in  smaller  amount  than  the 
organic  matter  filling  the  caooeUse.  Here  as  a  resalt  of 
ipjary  the  thin  lamellte  of  bone  may  be  cat  ofi*  Arom  their 
blood-snpply,  and  death  take  place.  If  the  process  is  acute, 
an  area  of  cancellated  tissaewill  die,  and  be  separated  from 
the  snrroundii^  liTlng  tiasae  as  in  the  hard  bone.  In 
consequence,  however,  of  the  quantity  of  orgMiic  matter, 
death  may  take  place  in  a  mol.ecDlar  form,  more  nearly 
allied  to  the  process  of  ulceration  in  the  soft  parts.  This 
condition  is  known  as  oortsf.  If  the  inflamnuWy  process 
In  canoeliated  timie  is  mb^eote,  instead  of  a  molecalar 
death,  sclerosis  of  the  cancellated  tissae  occurs.  When  the 
cancellated  tissue  Is  the  seat  of  inflammation,  in  conse- 
quence of  its  close  connection  and  intimate  anatomical 
relations  with  the  articular  cartilages,  they  in  their  turn 
become  implieated,  and  w«  have  then  to  deal  with  disease 
of  &e  joint.  In  all  cases  In  which  incislouB  are  made  to 
relieve  tension  under  the  periosteum,  or  in  which  portions 
of  bone  are  removed  to  relieve  tension  in  the  shaft  or  in 
the  medullary  cavity  of  a  bone,  or  in  which  incisions  am 
made  to  check  the  progress  of  inflammatory  action  in  the 
<sanoellated  tissue,  strict  antiseptic  precautions  must  be 
taken  to  prevent  sepsis  oamrring  in  the  wound. 

3.  JHuattt  ef  MniU. 

A  joint  is  a  complicated  organ,  and  its  integrity  depends 

upon  a  healthy  condition  of  the  bonea  which 
Structure  form  it,  of  the  articular  cartilages  which  cover 
of  Joint       the  ends  of  the  bones,  and  of  the  synovial 

membrane  which  suppliee  the  synovial  fluid 
that  lubricates  the  joint  These  different  structures  are 
closely  associated  anatomically  and  physiologically,  and 
disease  beginning  in  any  one  of  them  will  assuredly,  unless 
checked,  gradually  extend  to  the  others.  The  cartilage 
covering  the  ends  of  the  bones  receives  its  blood-supply 
mainly  from  the  bone,  and  is  also  to  a  certain  extent  sup- 
plied at  its  edges  by  the  synovial  mraihrane.  The  cartilage 
beiuR  in  itself  non-vascular,  disease  does  not  commence  in 
it;  ute  nuvJority  of  Joint  diseases  commence  either  in  the 
synovial  membrane  or  in  the  bone;  as  a  generaJ  rule  they 
b^n  with  some  slight  ii^ury  of  the  Joint.  These  Injuries 
consist  of  strains  or  twists  (of  the  joint)  on  the  one  htmd 
and  Jarring  or  contusion  on  the  ouier.  In  tiie  latter  case 
the  elastic  cartilage  lessens  the  force  of  the  oontnsion. 
When  ajcdnt  is  strained,  the  ligaments  binding  the  bones 

together  are  stretch^  and  the  synovial  mem- 
Spraln.        brane  becomes  inflamed,  Gkmsequeatly  eftisioii 

takes  plaoe  into  the  Joint,  which  becomes  swol- 
len and  painful  on  pressure.  Any  movement  of  it  is  palnftil, 
and  all  tiie  muscles  around  it  are  rigid.  In  a  faealUty  person 
appropriate  treatment — ^rest,  hot  fomentations,  and  gentle 
elwitlo  pressure— will  cause  the  fluid  within  the  Joint  to  be 
gradnaUy  absorbed,  after  which  the  joint  can  be  reetwed 
to  its  normal  condition.  When  the  Inflammation  becbmes 
sub-acute  the  pain  disappears,  and  unless  the  joint  is  kept 
qaiet  by  appropriate  splints  the  condition  is  very  apt  to 
beoome  chnmio ;  thatjs,  thejoint becomes  swollen  and  the 
movements  are  restricted.  This  condition  is  most  per- 
sistent and  prolonged  rest,  along  with  counter- irritation  by 
blistering  or  by  uie  application  of  tinotOre  of  Iodine,  & 
neoessary  before  the  eShsIon  subsides.  The  joint  may  re- 
main weak  fbr  the  rest  of  the  patient^s  Ufa.  Fibrous  adhe- 
sions may  form  and  prevent  free  movement.  A  Joint  in 
snob  a  condition  is  always  liable  on  the  slightest  tpjary  to 
have  a  return  of  the  efiUsion  in  an  acute  or  sub-acute  form. 
These  are  the  chief  oonseqnenoee  of  a  strain  in  a  healthy 
person.  In  a  weakly  person  the  primary  strain  may  entail 
a  very  different  result.  The  synovial  membrane  may 
undei^  gelatinous  or  pnlpy  degeneration,  and,  although  it 
is  improbable  that  this  oondition  is  associated  with  the 
tabercnlar  diathesis  in  all  cases,  there  can  be  no  doubt  that 
in  very  many  the  degeneration  of  the  synovial  membrane 
is  tubercular  In  character.  The  tubercle  bacillus  has  been 
found  in  the  thickened  membrane.  A  Joint  in  this  condi- 
tion swells ;  the  enla^ement,  although  it  may  be  dne  in 
part  to  effusion  into  the  cavity  of  the  joint,  is  mainly 
caused  by  the  thickening  of  the  synovial  membrane,  which 
has  a  peculiar  doughy  semi-elastic  feeling.  The  move- 
ments of  the  Joint  are  restricted,  though  little  pain  is  com- 

{ilained  of.  If  it  is  an  upper  limb  the  patient  will  not  use 
t,  if  a  lower  limb  he  will  walk  with  a  distinct  limp.  The 
disease  is  a  chronic  one,  and  the  joint  may  remain  in  this 
oondition  for  months.  Best,  elastic  pressure,  and  blistering 
mar  check  tlie  progress  of  fibe  disease,  but  as  a  rule,  sooner 
or  hter,  and  very  often  as  tiie  result  of  some  slight  Iqjnry, 


a  change  takes  place.  On  the  one  hand,  the  eflhsion  witUs 
thejoint,  instead  of  being  serous,  becomes  8ero-pnralait,ud 
even  purulent,  owingtofehe  formation  of  pus  within  it.  Iftlu 
joint  is  an  important  one,  inflammatory  fever  is  setnp;  the 
Joint  becomes  intensely  painftil  on  the  slightest  movei&eiit, 
and  unless  incisions  are  made  to  allow  the  pus  to  escape  it 
passes  gradually  into  a  state  of  complete  disorganixation. 
The  cartilage  softens  and  breaks  down,  so  that  giadully  the 
cancellated  bone  underneath  is  exposed.  A  similar  eliaoge 
takes  place  in  the  opposing  cartilage.  It  is  destroyed  in 
its  torn  and  the  ligaments  binding  the  bones  together  an 
softened  and  lose  tiieir  elasticity,  so  that  the  joint  can  be 
moved  in  abnormal  directions.  A  gnting  sensation  caa  be 
felt  when  the  cancellated  bony  surftoes  are  rubbed  to- 
gether. Along  with  these  changea  within  the  joint,  fbd 
of  Inflammation  form  in  the  soft  tissues  azoand  it  TImb 
InflammatoiT  areas  suppurate ;  the  abscesses  burst  into  the 
joint ;  the  win  over  tliem  gives  way ;  and  oommnnicstion 
is  established  between  the  external  air  and  the  cavity  of 
thejoint.  Through  this  channel  the  canses  of  patie&ctias 
reach  the  cavity,  and  complete  disorganfottion  of  the  psit 
accompanied  by  sepsis  oocnis.  Should  the  joint  be  an 
important  one,  a  condition  termed  k«dte  Is  setup.  If  tbe 
discharge  Is  allowed  to  continue,  a  gradual  wasting  tskv 
place,  which  sooner  or  later  ends  in  the  death  of  the  indi- 
vidual, uoless  the  surgeon  either  relieves  the  tension  by  free 
incisions,  or  excises  thejoint,  or  amputates  the  limb.  After 
disorgaolzation  has  occurred,  if  the  inflammatery  ptooeK 
ceases,  anchylosis  of  the  joint  may  result.  But,  if  tiu 
Joint  is  freely  drained  and  kept  at  rest,  the  infiammatin 
will  subside,  and  the  granulation  tissue  on  the  two  opposing 
surfaces  will  unite  and  a  flbrons  formation  take  place.  He 
process  may  stop  there,  or  the  fibrous  tissue  may  be  gndn- 
ally  transformed  into  bone.  Osseous  union  has  taken  pbce 
between  the  bones  forming  the  joint.  In  many  cases  this 
is  what  the  surgeon  aims  at,  and  it  is  of  great  importaoee 
to  keep  it  constantiy  in  view  and  to  place  the  Joint  in  and 
a  position  that,  if  anchylosis  does  occur,  the  limb  may  be 
as  usefhl  as  possible.  This  result  is  only  attained  after 
prolonged  treatment,  and,  if  the  patient's  strength  Is  nn. 
equal  to  it,  it  will  be  necessary  to  excise  the  affected  Jcunt 
or  to  amputate  the  limb.  Snpputatiou  sometimes  occon 
witiiin  a  joint  without  any  previous  pulpy  degenention  of 
the  synovial  membrane^  eitiier  as  the  result  of  a  wound  or 
f^m  septic  inflammation  secondary  to  pynmia,  or  in  oonae- 
qneuce  of  a  very  acute  simple  synovitis  reeultiag  frtsa 
ezoessive  tension  within  the  Joint  When  the  synovial 
membrane  is  aflboted  with  pulpy  degeneration  the  vitalitj 
of  the  cartilage  at  its  ed^s,  where  it  Joins  the  synovia] 
membrane,  may  be  interfered  with ;  the  thickened  synovial 
monbrane,  by  encroaching  on  the  articular  cutilagt, 
gradually  by  nnssnie  alters  the  natrition  of  the  cartilage 
BO  that  it  dufiitqEiatee  and  breaks  down,  and  when  it  is 
destroyed  disorganization  of  the  Joint  ensues,  as  already 
described.  Should  the  disease  assume  this  form,  if  cat«  is 
taken,  and  If  thejoint  Is  kept  qaietsupnoration  within  it 
need  not  neoeeaarUy  take  place,  "nie  InflammatiMi  oaf 
asBume  a  snb-aente  type  kdA  flbzous  anchylosis  occur. 

When  a  joint  has  hwn  severely  contused,  sepaiation  <tf  the 
cartilage  nrom  the  bone  occurs ;  eflhsion  then 
takes  place  between  the  cartilage  and  the  bone ;  Oaotnrin. 
the  cartilage  is  cut  off  flrom  its  nutrient  sup- 
ply; and,  unless  the  Joint  Is  kept  at  complete  restunksb 
the  efi^lon  is  absorbed,  the  cartilage  will  sooner  or  labs 
become  necrosed.  The  necrosed  cartilage  will  give  way  i 
the  bone  beneath  will  be  exposed ;  and,  if  the  irritation  it 
kept  up,  eflhsion,  at  Aist  serous  but  soon  becoming  poiv- 
leut  in  oonsequenoe  of  the  tension  wittiln  the  Joint  win 
take  plaoe.  Changes  follow  in  the  opposing  cartilage,  wbieh 
has  been  itsdf  bruised  by  the  primary  Jar,  and  periiaps 
even  separated  from  the  bone  beneath.  It  will  in  Its  tun 
necrose,  and  the  bone  will  be  exposed,  suppuration  taking 
plaoe  within  the  joint  The  synoviia  membtane  will  be- 
come diseased,  the  ligamrata  softened,  and  the  evil  seqnowi 
of  events  alr^y  described  will  ensue.  A  joint  aflbrted  ia 
this  way  is  easily  recognized  from  one  in  which  the  syno- 
vial membrane  is  primarily  affected  by  the  absence  of  nrdl- 
ing  and  by  the  intense  pain.  In  the  early  stages  complete 
rwt  should  be  obtained  by  affixing  a  weigbt  to  the  affeded 
limb.  This,  by  setting  up  between  the  opposed  and  ii^iwd 
cartilaginous  surfaces  a  oondition  of  negative  pressaie,  will 
tend  to  check  the  disease.  But  If  this  plan  of  treatment 
does  not  soon  cause  a  subsidence  of  the  pain,  actual  canteiy 
most  at  once  be  resorted  to.  Contusion  In  which  the  eao- 
cellated  bone  is  Ii^ured  at  some  distance  from  the  cartii^ 
is  most  commonly  met  witii  in  young  people,  ia  whom  the 
extremities  of  the  bones  are  not  folly  developed.  In  than 
the  epiphyseal  cartilages  are  richly  suppled  with  blood  for 
the  performanoe  of  their  physifdogieal  ftinetiaa,  tbs  tanatf 
tion  of  bone,  and  a  owuparatively  dight  liOnry      •  ' 
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iafiaoiiuAtioD  to  be  set  ap  in  the  bone  immediately  ia  con- 
toet  with  the  epiphyseal  cartilage.  As  in  the  synovial 
nemlnwie  when  it  ia  affected  with  pulpy  degeneratioii, 
this  disease  may  be  occaBionally  non-tubercular  in  charac- 
ler ;  bat  in  t^e  m^ority  of  cases,  more  especially  when  the 
piimary  iqjary  is  very  alight,  tlte  diaeue  assumes  the  ta- 
bnoakr  type  and  tabercle  is  depuiited.  In  such  cases  the 
symptoms  are  often  very  insidiooB;  the  young  patient  com- 
pluns  of  some  slight  uneasiness,  or  ihv  first  thing  to  be 
noticed  is  a  limp  in  walking  when  a  lower  limb  is  i^ected. 
Id  (be  ease  of  an  upper  limb  the  patient  will  avoid  moving 
the  allbeted  Jtdnt.  As  there  Is  no  external  swelling,  the 
dlscMM  may  be  overlooked  in  its  early  stages ;  but,  if  it  is 
nupected,  and  if  the  affected  limb  is  kept  at  rest,  the  iu- 
fismmation  will  snbstde  and  recovery  enane.  On  the  other 
haad,  if  the  patient  ia  allowed  to  use  the  Uinl^  even  in  ao 
impenbct  w^,  the  taberoalar  area  may  extend  and  the  ar- 
ticnlar  cartilage  become  aflbcted.  The  articular  cartilage 
does  not  in  that  case  receive  its  proper  nourishment :  it 
dteintegrates,  breaks  down,  and  the  diseaae  attacks  the 
Joint.  Into  this  last  tubercular  matter  escapee  Mid  snp- 
piiratIoaoccaiB,ieniIUngBoonerorlaiterin  dlaoxganization 
of  the  joint. 

In  recent  years  a  nseful  limb  has  often  been  saved  by  cx- 
eiiioB  of  the  aflteted  Joint.  In  the  early  stages  the  disease 
isty  subside  under  appropriate  local  treatment,  such  as 
coaater-irritation,  rest,  preesnre,  assisted  by  constitutional 
treatment,  such  as  tonics,  fresh  air,  and  careful  dieting. 
By  these  means  an  operation  may  t>e  avoided,  and  in  apply- 
ing  nch  treatment  it  munt  be  remembered  that,  while  the 
disease  itaelf  may  subside,  the  joint  as  an  organ 
AnehylosiB.  may  be  irretrievably  damaged  :  it  may  become 
anchylosed.  If  anchylosis  occurs  in  a  flexed 
tion  of  the  hip  or  knee  joints,  the  limb  will  be  useless 
progiflssion ;  and  an  operation  will  be  necessary  In 
order  to  straighten  it.  In  the  ankle  joint,  if  anchylosis 
ocean  with  the  foot  in  an  extended  position,  the  patient  wilt 
not  be  able  to  put  his  heel  to  the  groand,  and  an  operation 
will  be  necessary  to  bring  the  foot  at  right  angles  to  the 
leg.  Do  not  interfere  with  an  anchylosed  joint  in  the  lower 
limb  if  it  is  in  good  position.  If  the  shoulder  Joint  be- 
comes anchylosed  after  disease,  the  stemo-clavicular  and 
aeromio-claTioalar  joints  take  up  to  a  great  extent  the 
faaetion  of  the  aiudiylowd  ahoalder.  In  the  elbow,  in 
whatever  poaitioD  the  Joint  beoomea  ancbylosed,  the  arm 
loses  much  of  its  usefulneaB  and  excision  of  the  joint  is 
performed  in  order  to  get  a  movable  ell>ow.  In  the  wrist 
It  may  be  neoessary  to  operato  for  anchylosis ;  but  as  a  role, 
if  the  Angers  are  mobile,  the  anchylosed  wrist  does  not  In- 
teitett  to  any  great  extent  with  the  nsefolneas  of  the  hand. 

4.  Vaunal  DttaoMt. 

Three  distinct  affections  are  included  under  this  term — 
g^j^jjgjjj  gonorrhcea,  chancroid,  and  syphilis.  At  one 
oTveaeteal  time  these  were  regarded  as  different  forms  of 
aiiessea.  the  same  disease ;  and,  though  gonorrhoaa  is 
now  generally  held  to  be  quito  distinct  ft-om 
tt>6  other  two,  there  are  not  wanting  eminent  aathoritiee, 
Ineluding  Hr.  Jonathan  Hntchlnsoni  who  are  inclined  to 
look  npon  chancroid  and  syphilis  as  enentially  one  and  the 
same  disease.  The  preeent  writer  believes  that  gonorrhcea, 
chancroid,  and  syphilis  are  three  distinct  diseases,  due  to 
Hpaiate  causes,  which  have  nothing  in  common  except 
their  habitot.  The  cause  in  each  case  is  a  specific  vims, 
probably  a  micro-orgwism.  In  the  case  of  gonorrhcsa  the 
virus  attacks  muooofl  membranes,  «n>ecially  that  of  the . 
urethra;  in  chancroid  mucous  membranes  and  the  skin  are 
ftflected ;  in  syphilis  the  whole  nvtom  oomee  under  the  in- 
fluence of  the  poiaon.  Gonorthcsa  and  chancroid  corre- 
spond to  the  proceas  of  arotic  intoxication.  The  organisniB 
on  implantation  set  up  a  local  disturbance,  and  the  products 
of  this  fermentative  process  pass  into  the  system  and  give 
rise  to  constitntional  effecls ;  hut  the  organisms  themaelvee 
do  not  pass  into  the  system  generally.  In  syphilis,  on  the 
other  hand,  there  is  a  true  infective  procesa ;  the  organirans 
pass  into  the  general  circulation  and  ttve  and  multiply 
wherever  they  find  a  suitable  nidus.  The  joint  affection 
commonly  called  "  gonorrheal  rheumatism,"  which  some- 
times follows  gonorrhcea,  is  in  all  probability  an  infective 
condition.  If  this  is  true,  then  in  these  rare  cases  gonor- 
rhoea is  infective.  The  chancroid  poison  may  pass  into  the 
lymphatics  and  cause  inflammation  of  thelym^atic  glands 
in  the  groin  giving  rise  to  eltancroidal  bubo.  These  clinical 
bets  are  undoubtedly  opposed  to  any  generalization  such 
AS  that  down  above,  and  it  is  right  to  note  tiiem ;  but  the 
gweral  eompftriaon  between  gononltcBa  and  chancroid  as 
non-infective  and  syphilis  as  distinctly  infective  in  itechar- 
ftctor  holds  good  in  the  great  minority  of  cases.  A  farther 
study  of  these  quasi-infective  varieties  of  gonorrboa  and 
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chancroid  must  undoubtedly  throw  light  npon  the  physio- 
logical claasifioation  of  pathogenic  organisms.  These  uiree 
affections  are  generally  acquiried  as  the  resultof  impure  sex- 
ual intercoorse ;  but  there  are  other  methods  of  coiitaglos, 
as,  for  example,  when  the  accoucheur  is  poisoned  whilst  de- 
livering asyphilitic  woman,  the  surgeon  when  operating  on 
a  syphilitic  patient.  An  indiridnal  may  bo  attacked  by 
any  one  or  any  two  of  the  three,  or  by  all  of  them  at  onc^ 
as  the  result  of  one  and  the  same  connection  -  but  they 
do  not  show  themselves  at  the  same  time:  in  other  words, 
they  have  different  stages  of  incul>ation.  In  gonorrh<Ba  the 
disMwe  appears  very  rapidly,  so  also  in  chancroid,  the  flnt 
symptoms  commencing  as  a  rule  three  or  four  days  after 
inoculation.  It  is  very  different,  however,  with  syphilis. 
Here  the  period  of  incubation  is  one  rather  of  weeks,  the 
average  length  being  twenty-eight  daye,  though  itmay  vary 
ttom  one  wt  ek  to  eight.  The  length  uf  the  period  of  Incn- 
batioD,  therefore,  is  the  great  primary  diagnostic  la  the 
case  of  syphilis. 

Syphilia  is  an  Infective  fever,  and  its  life  history  may  be 
best  considered  by  comparing  it  with  vaccinia. 
A  child  is  vaccinated  on  the  arm  with  vaccine  Syphilis, 
lymph.  For  the  first  two  or  three  days  nothing 
is  observed ;  but  on  the  fourth  day  redness  appears,  and  by 
the  eighth  day  a  characteristic  vaccine  vesicle  is  formed, 
which  bursts  and  trees  a  discharge,  which  dries  and  farms 
a  scab.  If  on  the  eighth  day  the  cleer  lymph  in  the  vee- 
icie  is  introduced  at  another  point  in  the  child's  skin,  no 
characteristic  local  effect  follows.  The  system  is  protected 
by  tiie  previous  inoculation ;  this  protection  will  last  tor 
some  years,  and  in  certain  cases  for  the  rest  of  the  patient's 
life.  We  have  here,  then,  exposure  to  a  poison,  its  intro- 
dnction  locally,  a  period  of  incubation,  a  characteristic 
local  appearance  at  the  seat  of  inocnlation,  a  change  in  the 
constitution  of  the  individual,  and  protection  from  another 
attack  for  a  variable  period.  So  with  syphilis.  The  syphi- 
litic poison  is  introduced  at  the  seat  of  an  accidentet  abra- 
sion either  on  the  genital  organs  or  on  any  part  of  the  sur- 
face of  the  body.  The  poison  lies  quiescent  for  a  variable 
period.  The  average  period  is  font  weeks.  A  characteris- 
tic cartilaginous  bardness  appears  at  the  seat  of  inoculation. 
If  Uiis  is  irriteted  in  any  way,  an  ulceration  takes  place ; 
but  ulceration  U  an  accident,  not  an  essential.  From  the 
primaty  seat  the  system  gentnally  Is  infected.  The  virus  Is 
multi]^ied  locally  and,  passing  along  the  lymphatic  vessels, 
attacks  the  nearest  chain  of  lymphatic  glands.  If  the 
original  sore  is  in  the  genital  organs,  the  glands  in  the 
groin  are  first  attacked ;  if  in  the  hand,  the  gland  above 
the  inner  eondyle  of  the  humerus ;  if  on  the  lip,  the  gland 
in  f^nt  at  the  angle  of  the  jaw.  The  affected  f^ods  are 
indurated  and  painless;  they  may  become  inflamed,  Just  as 
the  primary  lesion  may  nlcerate;  hut  the  inflammation  is 
an  accident  not  an  essential.  From  tiie  primary  glands  the 
mischief  will  aflbct  the  whole  glandular  system.  The  body 
generally  is  so  altered  that  various  skin  eruptions,  often 
symmetrical,  break  out.  Any  irritation  of  the  mucous 
membrane  is  followed  by  superficial  ulcerations,  and  In  the 
later  stages  of  the  disease  skin  eruptions,  pustnlar  and  tn- 
bereular  in  ^rp^  aweu-,  and  in  weakly  people  in  severe 
cases,  or  In  cases  that  have  not  been  properly  treated  by 
the  surgeon,  syi^ilitlc  deposits  termed  fpamata  are  formed. 
These,  if  irritated,  break  down  and  give  rise  to  deep-seated 
ulcerations.  Onmmato  may  attack  the  different  organs  In 
the  body ;  the  muscles,  liver,  and  brain  are  the  ttvorite 
sites.  Their  presence  interftoes  witii  t^e  ftanctions  of  the 
organs,  and,  If  tiie  organ  aflVted  is  one  functionally  im- 
portant in  tiie  economy,  may  cause  death.  The  individual 
ia  as  a  general  rule  protected  against  a  second  attack, 
althongh  there  have  been  rare  cases  recorded  in  whish  in- 
divldnals  have  been  attacked  a  second  time. 

^hilis  is  treated  by  many  surgeons  by  giving  careful 
attention  to  the  general  heuth,  to  diet  and  xreatment 
regimen  and  tonics,  by  placing  the  patient  In  syphilis, 
the  most  favorable  hygienic  circumstances,  in 
the  belief  that  it  runs  a  natural  course  and  has  a  tendency 
to  natoral  cure.  Special  symptoms  are  treated  as  they  arise. 
Other  surgeons  administer  small  doses  of  mercnry.  In  the 
form  of  gray  powder,  iodide  of  mercury,  or  corrosive  sub- 
limate. If  the  physiolc^ical  effects  of  mercury  are  ob- 
served— tendemees  of  the  guma  and  a  metallic  taste  in  the 
month— this  treatment  is  desisted  from  and  iodide  of  po- 
tasBiam  is  administered,  mercury  being  giveu  again  when 
its  physiological  symptoms  have  disappeared.  Oleate  of 
mercury  or  mercurial  ointment,  or  mercu^  with  lanoline, 
is  applied  to  the  primary  lesion  and  rubbed  In  over  the  en- 
lar^  glands.  This  is  continued  for  six  months  or  a  year. 
In  the  later  stages  of  the  complaint  iodide  of  potassium  ia 
the  main  remedy  used.  There  are,  therefore,  two  distinct 
methods  of  treating  syphilis,— the  non-mercurial  and  the 
mercurial.   Both  methods  have  been  extensively  tried  by 
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the  preeent  writer,  and  he  believes  that  the  mercurial  is  in- 
finitely preferable  to  the  non-merearial  method.  Beoent 
investigations  point  to  the  valne  of  oomsive  sablimate  as 
a  germicide,' at^  in  all  probability  tiie  good  results  which 
follow  saturation  of  the  system  with  mercary  are  to  be  ex- 
plained in  this  way.  It  is  said  by  the  non-mercurialists 
that  the  administration  of  mercury  maslcB  the  symptoma. 
There  can  be  no  doubt  that  the  symptoma  often  appear 
after  the  mercury  is  stopped,  but  in  a  modified  form,  and 
tliere  is  no  evidence  that  the  mercurial  treatment  prolongs 
the  disease.  Syphilis  has  a  tendency  to  natural  care,  like 
all  the  continued  fevers,  and  along  with  the  administration 
of  mercury  careful  hygienic  treatment  must  receive  particu- 
lar attention,  and  often  in  weakly  nnhealthy  people  a  long 
lesk  voyage  is  of  great  value.  Any  means  which  causes  a 
free  action  of  the  skin,  aa,  for  instance,  by  periodic  visits  to 
thermal  hatha,  is  of  great  assistance  in  eliminating  the 
poison. 

Syphilis  M  commonly  met  with  nowadays  is  not  of  so 
severe  a  type  as  it  formerly  was.  One  reason  often  given 
for  Ais  is  that  mercury  was  formerly  always  pushed  until 
its  ftill  physiological  effects  were  observed,  and  that  the 
lowering  of  the  patient's  constitution  by  this  severe  treat- 
ment aggravated  the  primary  complaint.  There  may  be 
some  tmtii  In  this  explanation  ;bnt  the  principal  reason  in 
all  probability  Is  that  the  syphiiitdo  organism  does  not  now 
find  so  suitable  a  nidus  or  soil  for  its  growth  and  develop- 
ment as  it  once  did.  Syphilis  in  the  United  Kingdom  at 
the  present  moment  is  in  the  stage  of  an  epidemm  In  its 
daoline.  This  may  be  looked  on  as  a  startling  statement ; 
but  it  is  true  of  syphilis  as  of  ail  Infbolive  diseases.  A  time 
must  come  when  the  soil  Is  practically  worn  out,  when  it 
becomes  so  poor  that  the  organism  grows  only  in  a  stunted 
form,  producing  a  mitd  disease,  till  In  time  it  ceases  to  grow 
altogether.  It  Is  not  averted  that  it  will  nocessarily  die 
out,  because  after  lying  fitUow  tor  a  time  the  soil  may  ro< 
cover  iti  power  and  the  disease  be  revived  In  a  more  vimlent 
form,  analogous  to  the  luxuriant  crop  which  follows  after  a 
period  of  fikUow.  Syphilis  can  be  eonveyed  by  the  dischaiice 
nom  anysyphilitio  lesion  oecarriiw  within  two  yearn  after 
the  commencement  of  the  oomplaint.  It  cannot  be  con- 
veyed by  the  normal  secretions  of  the  syphllitio  person 
except  in  the  case  of  the  semen,  which,  impregnating  the 
ovum  in  the  famale,  causes  the  frntus  to  be  syphilitic. 
Syphllization  of  the  fcetus  is  followed  by  syphillzation  of 
the  mother.  The  blood  of  a  syphilitic  person  is  infectious 
fbr  two  years  after  the  oommeucement  of  the  attack.  Pure 
vaccine  lymph  cannot  convey  syphilis;  if;  however,  it  is 
mixed  with  blood  It  may  convey  it.  So  person  who  has 
had  syphilis  should  marry  until  he  has  t>een  entirely  free 
from  the  complaint  for  two,  or  better  still  for  three,  years. 
If  a  person  marries  before  this  time  pregnancy  greatly  in- 
creasee  the  risk  to  the  mother.  If  there  is  any  suspicion  of 
syphilis  the  mother  should  take  mercury  during  the  period 
of  pregnancy.  It  is  interesting  to  note  how  time  has  a 
mooi^ng  influence  in  a  cose  of  repeated  pregnancies 
occurring  in  a  syphilitic  woman.  At  first  there  may  be 
miscarriage  in  the  early  stage  of  pregnancy  ;  after  a  time 
abortions  in  the  later  stage ;  there  may  then  be  a  still-born 
child;  then  one  bora  alive  but  syphilitic;  then  a  child 
born  apparently  healthy  hut  soon  becoming  syphilitic  :  and 
oltimately  a  healthy  child  is  born  and  remains  healthy, 
showing  no  evidenoe  of  syphilitic  disease.  The  disease  has 
worn  itself  out.  The  relation  of  apparently  healthy  people 
bom  of  syphilitic  parents  to  syphilis  acquired  during  the 
course  of  their  life  may  ezpUin  those  remarkable  cases  of 
flfloapa  from  syphilitic  Infection  which  conatantly  come 
under  tiie  observa^n  of  the  surgeon. 

As  the  result  of  a  local  irritation  an  acute  inflammatory  , 
Cause  of      "welling  may  appear.   If  the  irritant  is  of  a 

tumors.       severe  type  the  result  may  be  local  death.  An  ' 
abscess  may  form ;   and,  after  the  pus  has 
escaped  or  has  been  evaooated,  and  after  the  origiiwl  cause  i 
of  the  irritation  has  sabsided,  the  swelling  may  disappear  ' 
and  the  parts  be  restored  to  a  condition  nearly  allied  to  the 
normal.   If  the  irritant,  however,  is  alight  and  its  action 
prolonged,  a  chronic  iufiammatory  swelling  of  the  part  may 
result.    Although  in  many  oases  with  appropriate  treat- 
ment the  induiatlon  disappears.  In  other  cases  it  persists 
during  the  life  of  the  Individual.   The  indurated  mass  In 
its  microscopic  characters  closely  resembles  the  original 
anatomical  characteristica  of  the  part  affected.  Wbeu, 
for  example,  an  organ  like  a  gland  is  tiie  seat  of  a  chronic 
Irritation  a  general  increase  in  Us  size  takes  place.  A 
hypertrophy  or  overgrowth  has  occurred,  but  as  a  rule  the 

1  Compare  Pathology,  toI.  xvlU.  p.  377  tq. 


hypertrophied  gland  is  only  altered  in  size;  it  letuni  ik 
general  shape  and  fonctional  actlTit?.  Oocasionally  the 
bypertroph  ic  area  is  localised,  and  to  a  gnat  extent  RfUiUs 
from  the  original  gland  by  a  more  or  lev  dtatinet  es^ 
snle.  In  the  mammaiy  gland,  for  example,  a  v«i*m 
local  hypertrophy  may  occur,  the  microscopic  J—ff 
characters  of  which  resemble  imperfect  gland  tsnat 
tissue.  Between  this  condition  and  on  adenoid 
or  gliuidular  tumor  of  the  mamma  no  distinct  line  of  de- 
marcation can  be  drawn,  and  the  probability  is  that  the 
adenomatous  tumor  of  the  mamma  ia  caused  ij  local  irri- 
tation. It  may  be  the  immediate  outcome  of  a  misditected 
or  excessive  ftinctional  activity.  The  great  piaeticsl  iiSer- 
enoe,  however,  between  it  and  true  hypertrophy  is  thti, 
that  it  can  only  be  removed  by  operation.  The  adenomtl- 
ous  tumor  closely  resembles  in  some  of  its  micniocopie 
characters  one  of  the  varieties  of  epithelioma,  of  which  u 
Increase  in  the  columnar  epitiielium  lining  the  acini  in  tiM 
gland  is  the  main  characteristic.  Thistumor  isnotasimiite 
tumor  like  the  true  adenoma;  it  does  not  grow  slowly;  it 
Is  not  encapsulated ;  the  cellular  elements  in  it  not  onlj 
invade  the  surrounding  tissues  but  tend  to  pass  into  tlic 
lymphatic  Tessels  and  reach  the  lymphatic  glands  in  the 
am-pit,  whero  they  grow  and  form  secondary  tamon 
similar  In  microscopic  characters  to  the  original  growtL 
From  these  secondary  GkI  a  further  Invasion  may  take 
place,  and  the  cell  elements  may  reach  the  blood-stnaa 
and  be  caught  in  the  capillaries,  forming  there  new  giowthi, 
till  the  patient  dies  mm  the  general  Implicatitm  of  the 
whole  syrtem.  Tliis  fbrm  of  tomor  has  mbd  tertnad  a 
maUgtwU  admma.  While  it  has  originally  the  naicracofit 
characters  of  a  simple  adenoma,  if  we  look  to  its  life  hittarj 
we  have  in  it  an  excellent  example  of  a  malignant  tanoi. 
Hicrosoopically  it  is  a  steraing-etone  between  iih»  sirapk 
and  the  maliguaat  type  <n  tumor;  dinleimy  It  is  dot- 
acteristically  malignant.  The  mammary  gland  la  composed 
of  glandular  tissue  and  fibrous  tieaue.  A  hyperplasia  of 
the  fibrous  tissue  may  occur  in  consequence  of  an  ezeesKm 
Irritation  of  the  f^and^htf  tissue,  or  apparently  a  ptimsiT 
increase  in  tiie  flbrons  tissae  may  ooeor  loeal^,  nving  ri« 
to  a  simple  fibrous  tomor  of  the  mamma,  of  wbldi  taHj 
developed  fibrous  tissue  la  the  microscopic  eharactcaiatic 
This  overgrowth  may  become  encapsulated  and  give  rise  to 
no  symptoms  except  those  referable  to  its  gradual  incnsH 
in  size,  and  after  the  gland  in  which  it  lies  has  folfllled  iti 
life  history  It  may  stop  growing,  degenerate,  and  itaj. 
In  the  nteroa,  e.p.,  those  flbrons  tumom  which  occur  after 
the  time  of  child-bearing  ia  post,  after  the  uterus  baa  fol- 
fllled its  destiny,  cease  to  give  any  fhrther  trouble  and  an 
only  inconvenient  in  consequence  of  their  siie.  Fihnn 
tissue  in  the  early  stages  of  its  development  is  largely  cm- 
posed  of  cell  elements,  and  there  are  tumors,  e.g.,  in  ooniwe- 
tion  with  the  Tua"iTna,  whidi  have  their  proto^pe  In  tbe 
undeveloped  or  cellular  stage  of  fibrona  tissue.  Tbeie 
tumors  ateo  an  essentially  malignant.  They  grow  rapidly, 
and  are  richly  supplied  with  thln-walled  bloodvessels;  the 
elements  of  the  tumor  pass  directly  into  the  blood-stream, 
and  reach  the  capillaries,  whero  the^  aro  arreeted  aiul 
whero  secondary  growths  like  the  originij  growth  in  tkeu 
anatomical  charaoteristles  ue  Ibrmed,  causing  tiie  death  m 
the  patient. 

In  what  hag  Just  been  said  it  will  be  seen  that  there  h 
no  distinct  Woe  of  demarcation  between  the  inflsmmfttwy 
swelling  and  the  hypertrophy,  between  the  hypertrophj' 
and  the  tumor  proper,  between  the  simple  and  the  maliK- 
nant  tumor.  The  local  irritation  can  be  traoed  in  the  can 
of  the  inflammatoiy  swelling  and  the  hypertrophy,  and  It 
is  highly  probable  that  both  the  simple  and  the  maligasot 
tumor  aro  also  due  to  local  irritation.  It  must,  hoveTcr, 
-be  acknowledged  that  it  cannot  alwajrs  be  traced.  If  the 
malignant  tumor  is  not  due  to  local  irritation,  bat  ts  ■ 
general  dyscrasia  or  peculiarity  of  the  patient,  the  surgeoa 
has  slight  grounds  for  recommending  its  romoval.  It  how- 
ever, he  believes  that  all  tumors  are  evidences  of  locsl 
irritation,  he  Is  ftally  justified  in  recommending  their  <arfy 
and  complete  removal— in  the  case  of  the  malignant  tamon 
beforo  they  have  time  to  spread  by  the  lynH>hatie  or  Uood- 
stream  to  distant  parts,  in  the  case  of  simfde  tamon  b^n 
they  have  assumed  characteristics  of  malignancy,  ss  then 
tumors  sometimes  do.  The  mammary  gland  has  been  taken 
as  an  example  of  an  organ  in  which  tamon 
occur.  The  reason  fbr  this  fkeqnenoy,  if  we  bellevBUi  well 
irritation  as  a  cause  of  tumor-gnnrta,  is  not  ftr  to  ssdr: 
from  tbe  time  of  puberty  to  the  time  when  it  tenninai** 
its  functional  activity  this  gland  is  in  a  constant  state  of 
vascular  unrest  and  functional  change.  Both  f^majt 
tnmor  aro  met  with  in  all  the  on^ans  and  tinues  w  m 
body.  Simple  tumors,  are  generally  composed  of  M\f  «■ 
veloped  tissue,  similar  to  tdfte  tissue  in  which  Ot^  ^'^^t 
■im^e  fttty  tumor  oocurting  in  connection  with  fUq 


Digitized  by 


Google 


OPBUinTE  SUBQZRT.] 


SURG£RY. 


723 


tianie.  the  ilmple  flbroos  tumor  in  cooneotioD  with  flbrona  I 
tiasne,  the  oBseons  tamor  in  coDoefTtion  witii  bone.  The  ! 
malifiuuit  tumor,  on  the  other  hand,  ia  generally  formed  of 
Dodeveloped  ti»ue  which  has  not  yet  fnlflUed  its  destiny, 
whieb  it  not  only  misplaced  iu  situatioti  bat  in  time.  The 
eartilagluoas  tumor  has  its  prototype  in  cartilage,  for  that 
which  covers  the  ends  of  the  long  bones  and  enters  into 
the  formation  of  a  Joint  is  a  fully  developed  tissue.  The 
true  prototype  of  the  cartilaginous  tumor  is  not,  however, 
fhlly  developed  cartilage,  bat  one  or  other  of  those  forms 
of  cartilage  which,  as  regards  their  developmental  position, 
are  intermediate  between  fibrous  tissoe  and  bone,  and 
therefore  the  cartilaginoos  tumor  has  freqaeotly  a  life 
history  more  cloeely  allied  to  the  malignant  than  to  the 
simple  type  of  tumor  formation. 

No  attempt  can  here  be  made  to  classify  the  different 
forms  of  tumor.  The  sargeoa  at  the  bedside  meets  with 
tumors  aa  living  parasitic  formatious.  He  stadlee  their  life 
history ;  he  obwrves  their  birth,  their  growth,  their  pecul- 
iarities, and  their  tendendes;  he  natnrally  attempt*  to 
ciamlfy  them  from  a  stndyof  their  physiological  or  clinical 
aspects-  The  pathologist,  on  the  other  hand,  exaoiiaes  the 
tumor  after  it  is  removed  ;  he  studies  it  as  it  appears  to  the 
niAed  eye  and  under  the  microscope ;  and  he  attempts  to 
dassi^  tumors  from  an  anatomical  standpoint.  Within 
resent  years  the  patholt^t's  dassiltcation,  associated  with 
a  recognition  of  the  developmental  division  of  the  haman 
embryo  into  different  layers,  has  become  the  &vorite  ;  but 
it  is  hoped  thak^as  science  advances,  the  increase  of  clinical 
Inowleofce,  assisted  by  microscopic  and  embrytdoffical  re- 
seirefa,  will  make  a  physiological  daariflcatiun  a  reality. 

rV.  Operative  SuBOEET. 

Within  recent  years  the  main  advance  in  surgery 
has  been  from  the  aoientifio  side,  dae  to  in- 
^^SfL?'  oreaaed  preoision  in  physiological  knowl- 
opwSona.  odge  and  a  careful  study  of  the  relation  of 
organisms  to  various  diseaaed  conditiona 
And  with  this  progress  operative  skill,  in  many  direc- 
tions i)revion8ly  unthought  of,  has  kept  pace.  Cranial 
operative  surgery  has  advanced  as  the  motor  areas  on 
the  surfaoe  of  the  brain  have  been  localized  with 
frreater  precdmoQ.  The  experimental  physioloj^ist  has 
done  his  part ;  the  oliDioaTohBerver  is  now  doing  his. 
Cranial  sar^eiy  neoeaaitates  spemal  notioe.  In  the 
thoracio  cavity  also  diseased  conditions  are  now  re- 
lieved by  snrgicid  operations.  The  greatest  advance 
of  all,  however,  is  in  connection  with  the  abdominal 
cavity.  Under  this  head  the  work  of  the  last  thirty 
years  requires  speoial  notice.  The  peritoneum  was  at 
one  time  considered  a  closed  book  to  the  operator ; 
now  all  is  changed,  and  abdominal  surgery  has  become 
one  of  the  most  important  branches  of  operative  work. 
Joints  in  a  state  of  inflammation  are  also  now  freely 
opened  and  tension  is  relieved.  With  the  relief  of 
tension  the  inflammatory  prooess  subsides  and  the 
joint  recovers.  The  excision  of  diseased  joints  has 
also  beoome  part  of  the  everyday  work  of  the  sai^eon. 
Ganoerous  afleotiona— ^ng  the  term  inaelinioal  sense 
— of  the  tongue,  retrtum,  and  larjmx  are  now  treated 
by  exeinon  of  these  organs.  But  it  is  still  a  question 
in  what  oases  the  operation  prolongs  IH^  and  what 
cases  are  specially  suited  for  operation.  While  greater 
latitude  has  been  given  to  suixtcal  interference  mth 
the  different  cavities  of  the  body,  operations  upon  the 
limbs  have  been  restricted  in  consequence  of  the  ao- 
oeptance  of  Lister's  views  with  regard  to  wound  treat- 
ment Many  limbs  upon  which  formerly  amputation 
was  performed,  as,  for  example,  in  the  case  of  com- 
Conae  a-  P*'"'"^  fractures,  are  now  saved.  The  term 
tiTosMgery.  conservative  surgery,"  which  formerly 
had  reference  to  the  excision  of  a  diseased 
joint  instead  of  amputation  of  the  affected  limb,  has 
now  a  wider  meaning,  and  covers  not  only  the  different 
excisions  which  have  taken  the  place  of  amputation  but 
also  those  cases  in  which  a  limb  is  mvea  by  careful 
antiseptic  management  after  severe  injury.  At  one 
time,  perhaps,  in  the  early  stages  of  antiseptic  wound 
tteatment  the  briUianc^  of  the  results  obtained  by  these 
means,  and  the  immunity  which  resulted  from  the 
prevention  of  blood-poisoning,  encouraged  surgeons  to 


save  a  limb  which,  when  the  wound  was  healed,  waS 
not  really  usetiil.  An  upper  limb  saved,  however  in- 
efficient, is  better  than  any  artificial  substitute,  and 
every  endeavor  in  the  direction  of  conservation  should 
be  made.  Conservation  in  the  case  of  a  lower  limb,  on 
the  other  hand,  may  be  carried  too  far.  Unless  the 
saved  limb  can  support  the  weight  of  the  body,  it  is 
far  better  to  perform  amputation,  because  a  satisfac- 
tory artificial  substitute  can  be  found  to  take  the  place 
of  the  lower  extremity.  In  performing  amputation  on 
a  lower  limb  every  endeavor  should  be  made  to  obtain 
a  stump  whieh  will  bear,  in  part  at  any  rate,  the 
weight  of  the  patient's  body.  Since  the 
introduction  of  anseathetics  rapidity  in  per- 
forming an  amputation  is  not  essential, 
flaps  can  be  carefully  made;  time  can  be 
taken  to  shape  tfaein ;  uid  they  can  be  so  arranged 
that  the  reenlting  cicatrix  will  not  'he  opposite  the 
sawn  extremity  of  the  bone.  In  order  to  obtain  such 
fiaps  the  surgeon  is  justified  in  sacrificing  to  some  ex- 
tent the  length  of  the  limb,  if  by  so  doing  he  can  leave 
a  mobile  and  punless  stump  on  which  an  artificial 
limb  can  be  comfortably  fitted.  But  this  does  not  hold 
good  to  the  same  extent  for  an  upper  limb.  The  pres- 
sure on  the  extremity  is  not  so  great,  and  the  longeir 
the  stamp  the  more  eaolr  can  an  artjfimal  luhstitute 
be  fitted  on.  As  a  reeolt  also  of  Lister's  teaching 
operative  procedure  for  the  cure  of  various  deformities, 
such  as  kuook-knee,  rickets,  and  club-foot,  in  which 
the  bonee  affected  are  freely  attacked,  has  done  much 
to  relieve  nnnghtly  deformity  and  increase  the  useful- 
ness of  the  individual.  In  all  operations  absorbable 
catgut  ligatures  for  the  cut  vessels  have  ennce  about 
]861  taken  the  place  of  «lk,  which  had  to  oome  away 
by  ulceration, — a  destructive  process  antagonistio  to 
rapid  healing.  Greater  care  is  taken  to  save  blood 
by  emptying  the  part  to  be  operated  on  before  begin- 
ning the  operation.  Greater  care  is  also  taken  to  tie 
all  bleeding  points,  so  as  to  prevent  reactionary 
hsemorrfaage  and  the  escape  of  bbod  between  the  sur- 
&oeB  of  the  wound,  wherel^  heaUnc  u  retarded. 

dnunage  by  india-rubber  and  glass  tulnng,  by 
absorbable  tubes  made  of  deqilcified  bone,  by  skeins 
of  catgut  acting  by  capillarity — all  the  outcome  of  an 
understanding  of  the  load  irritation  and  constitutional 
fever  caused  ay  tension — have  done  more  than  any- 
thing else  to  enable  the  surgeon  to  attain  his  triple 
ol^ject, — painlessness,  rapidity,  and  safety  in  the  heal- 
ing of  a  wound.  Lastly,  the  dear  understanding  of 
the  term  '*  antiseptic  in  its  fullest  meaning,  the 
knowledge  of  the  power  which  the  unirritatra  and 
healthy  tissues  have  as  germicidal  agents,  and  the  in- 
troduction of  various  antiseptic  or  rather  antitherio 
substances,  some  of  which  destroy,  some  of  which 
paralyze,  those  lowly  organisms  whose  power  for  evil 
in  an  unhealthy  tissue  or  an  iqjured  part  is  so  great, 
oontrihate  towuds  the  same  great  end.  By  these 
means  operations  are  to  a  ^reat  extent  relieved  of  their 
dangers,  and  by  aniesthesia,  which  prevents  pain  and 
sufiering,  they  are  robbed  of  their- terrors.     (J.  c.) 

1.  Ormial. 

The  necessity  for  setting  apart  a  distinct  section  of  this 
article  to  deal  separately  with  the  region  of  the  head  does 
not  depend  upon  any  specialization  in  the  principles  of 
treatment  peculiar  to  that  region.  The  general  laws  of 
surgical  procedure  hold  good  here  as  elsewhere  thrcughoat 
the  body ;  hot  they  have  to  be  exemplified  in  relation  to  a 
region  so  separated  from  others  in  its  architectural  and 
functional  peculiarities  as  to  call  for  special  record  and  de- 
lineation. The  snrgeou  has  to  deal  with  a  most  intricate 
series  <rir  considerations — anatomical,  physiological,  and 
psychic — in  devising  suitable  treatment  for  abnormal  con- 
ditions in  this  region ;  the  inter-relation  of  cranial  tissues 
and  organs,  their  capital  importance  in  the  physical 
economy,  and  the  position  of  some  of  them  aa  the  salMtrata 
I  of  mental  activities  render  any  surgical  interference  a  mat- 
ter of  great  delicacy  and  grave  anxiety.  So  mnoh  is  this 
I  the  case  that  it  has  been  left  for  the  most  daring  and  the 
;  most  modem  inrgeons  to  prove  that  this  ia  a  region  to  which 


Digitized  by 


Google 


724 


SURGERY. 


[opkrahvk  subgdot. 


OT<tinar7  surgical  rules  may  properly  apply ;  and  hence 
what  must  be  here  recorded  ib  largely  matter  of  quite 

recent  hUtory  and  to  a  large  extent  at  variance 
FuaodoD  of  with  the  doctrine  of  former  epochs.  The  fnnc* 
thecranium.  tion  of  the  cranium  as  a  protective  agent  for 

the  brain  and  the  organs  of  spectal  sense  is 
strikingly  shown  by  its  architectural  design.  The  proper 
discharge  orthis  function  is  of  paramoant  importance  from 
the  ecoDomic  valae  of  the  cmnial  contents ;  and  the  de- 
mands npon  it  are  the  more  exa<^ng  from  the  extreme 
deliCBcy  of  physical  stractnre  and  the  unstable  physiological 
equilibriam  present  in  the  brain.  Clothed  externally  by 
the  densely  resisting  textures  of  the  scalp,  farther  protected 
by  a  li^r  of  healnleflectiag  hair,  the  cranium  itself  con- 
flUts  of  a  firmly  welded  bony  casket  of  ovoid  form,  main- 
tained in  its  wdanced  position  npoti  the  upright  spinal 
colamn  by  a  series  of  ligamentous  and  muscniar  bands. 
There  is  thus  protection  against  the  snn's  rays  and  a  gen- 
eral mobility  that  provides  for  the  avoklanca  of  impending 
blom.  Bat  tbe  crnninm  has  chiefly^to  reeelve  and  annul 
transmitted  physical  vibrations,  tbe  result  either  of  blows 
upon  the  head  or  of  those  jars  and  oscillations,  incidental  to 
bodily  movements,  which  would  interfere  greatly  with  the 

(bnctions  of  the  brain  did  they  actoally  reach 
ProtactlTe  It.  The  function  of  the  cnninm  in  this  rtapect 
meebwiism.  has  been  fnlly  deeeribed  by  Hilton,iwho  shows 

that  special  bony  ridges  are  present  in  the  skull 
vrhich  arrest  vibrations  and  divert  them  into  channels 
where  their  action  is  no  longer  deleterious.  Three  series 
of  such  battressea  descend  from  the  vanlt  to  the  base  of  the 
skull,  where  th^  oonverge  in  tbe  region  of  the  sella  turcica 
at  a  point  termed  by  Felizet "  the  centre  of  resistance," 
and  where  the  terminations  of  the  ridges  come  into  im- 
mediate contact  with  the  cartilage  of  the  foramen  lacerum 
mediom  or  the  take  of  oerebro-spinal  fluid  which  surrounds 
the  anterior  and  posterior  clinold  processes.  The  trans- 
mitted vibrations  are  thus  annulled  by  tnrasfereaoe  to  a 
liquid  or  a  soft  solid  medium,  and  lose  all  ftirther  power. 
In  addition  to  the  special  mechanism  which  mitigates  the 
effect  of  considerable  shocks  tmd  renders  slight  ones  ordi- 
narily imperceptible,  there  is  a  general  elasticity  of  the 
skull  whidi  enables  it  to  withstand  great  violence  without 
material  ii^jury  and  so  enhances  its  protective  power.  This 
elasticity  is  not  uniformly  present,  but  is  much  more  de- 
veloped in  the  bell-like  vault  than  in  the  region  of  the 
base.  The  osseons  texture  also  la  much  more  brittle  in  the 
latter  locality.  When,  therefore,  such  severe  shocks  are 
communicated  to  theskuU  as  overcome  its  elasticity  and  its 
power  of  resistance,  the  fracture  which  ensues  is  found  as  a 
rule  to  involve  the  base  much  more  seriously  than  tbe  vault 
These  physical  qualities  are  of  great  importanoe  as  giving 

an  index  of  the  relative  resisting  powers  of  dif- 
Efftects  of  ferent  parts  of  the  skull,  and  as  aSbrding  data 
violence.      that  may  assist  in  determining  the  position  of 

a  fracture  from  a  study  of  the  forces  which 
caused  it.  Of  suoh  forces  those  that  are  closely  circum- 
scribed in  their  area  of  apidieation  produce  smeUy  looal 
effects,  whilst  dlflbse  blows  prodooe  their  most  marked 
effects  at  a  distance  from  their  point  of  application.  The 
former  f^t  needs  no  illustration  ;  the  latter  has  been  made 
the  sul^ect  of  numerous  researches  in  relation  to  the  usual 
oourse  of  ciaolal  ftaetores.  From  the  results  of  these 
Investigations  three  dlfibrent  etiological  laws  have  been 
educed— (1)  aaucerotte's  law  of  eontreeoup;  (2)  Aran's  law 
of  radiation ;  and,  in  special  relation  to  fractures  of  the  base 
of  the  skull,  (3)  Von  Wahl's  law  of  parallel  cteavi^e.  In 
Its  special  sphere  each  of  these  laws  probably  holds  true ; 
but  the  stdieTe  of  each  Is  a  limited  one  and  Is  dependent 
npon  the  local  peculiarities  of  the  skall  already  described. 

The  theory  of  eontreeoup  is  that  a  force  pro- 
Theory  of  duces  its  maximum  effect  at  the  opposite  jwle 
eontreeoup.  oftheskulltothepointof itsapplloation.  That 

this  law  can  have  no  general  bearing  is  shown 
by  the  numerous  cases  in  which  the  ftactnre  beus  no  such 
relation  to  the  force  which  causes  it.  In  relation  to  a  limited 
area  of  the  vault,  however,  it  app^rs  to  hold  true ;  for 
isolated  fraotoree  of  the  base  resulrang  from  blows  upon  the 
vault  are  on  record,  but  as  these  are  the  only  fractures 
>vbich  this  theory  would  explain,  and  as  they  are  very  rare, 

its  range  of  action  is  very  greatly  curtailed. 
Law  of  Aran's  law  of  radiation  is  that,  starting  from 
ndlation.     the  point  where  the  blow  is  received,  a  fissure 

traverses  the  walls  of  tbe  sknlL  la  the  direction 
of  the  base  and  spreads  itself  in  that  foesa  of  the  base  of 
the  skull  which  correspond  to  the  [Murt  of  the  vanlt  that  is 
struck.  Thus  a  diffuse  blow  on  the  frontal  bone  causes  in- 
Jury  to  the  anterior  foesa  of  tbe  base,  and  blows  npon  the 
parietala  or  occipital  bone  cause  similar  injury  to  the  mid- 
ale  or  posterior  fossa  respectively.  This  law  holds  true  of 
ih»  great  m^ority  of  fractoies  of  tiie  skull  and  will  assiBt 

ifJohn  Hilton  (1807-78),  anatomist,  suigeon  at  Guy's  Hospital,  President  of  the  Royal  Cullege.  inote  raTalpBnd 
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in  localizing  the  course  of  a  fracture  when  the  part  of  the 
skull  first  struck  can  be  recognized.  But  numer- 
ous casee  of  fractured  base  are  on  record  ia  i^Sw 
which  no  fissure  can  be  traced  leading  from  the  ciSni[& 
point  first  struck ;  and  from  a  study  of  these 
Von  Wahl  has  ooncluded  that  fractures  of  the  base,  whetho- 
connected  with  fissured  vault  or  isolated,  are  always  paralld 
to  the  direction  of  the  force  which  caused  them.  Tbm 
blows  upon  the  frontal  and  occipital  r^ons  cause  lon^- 
tndinal  Sssnres  of  the  base,  in  the  temporal  region  obliqtie 
fissures,  and  in  the  mastoid  region  transverse  fissures.  An 
iudexof  tlie  probable  direction  of  a  fVacture  is  thnsobtsiiHd 
by  observing  the  exact  point  of  incidence  of  the  blow  which 
caused  it,  whether  other  evidences  of  localized  iqjnry  to  the 
cranial  contents  be  forthcoming  or  not. 

The  diagnosis  of  the  presence  of  a  fracture  is  often  a  mat- 
ter of  great  difficulty,  especially  where  tbe  soft 
parte  are  still  intact,  and  by  their  contused  and  Sympbuiu 
swollen  condition  mask  the  true  nature  of  the  oi  bacnue. 
case.  Apart  from  obvious  ertemal  signs  of  In- 
jury, the  following  symptoms  should  lead  to  the  sospleioti 
of  afkacture:  bleeding  from  t^e  mouth,  nose,orearB;  loal 
ecchymoses  or  lacerations,  as  that  of  the  membrana  tym- 
pani;  circumscribed  hnmorrhages,  as  under  the  scalp  or 
visceral  conjunctiva ;  interference  with  tbe  functions  of  the 
brain  or  special  sense-organs,  as  aphasia,  motor  spasms  or 
paralyses,  blindness,  deafness,  an  altered  condition  of  the 
respiration  or  the  pupils,  slight  unconsciousness  or  profound 
stupor.  The  immediate  risks  to  life  are  from  aback  tai 
oompreaslon,  the  latter  due  to  depressed  bony  fiagments  or 
efftased  blood.  The  treatment  of  shock  has  already  beea 
alluded  to  (p.  716  above) ;  that  of  compression 
consists  in  the  early  relief  of  pressure  by  tre-  Qnestionof 
phining,  with  elevation  of  the  depressed  frag-  tr^^iIniDK. 
ments  and  removal  of  tba  bIood-«1oti,  If  the 
symptoms  are  advancing.  These  symptoms  are  increasing 
stupor,  stertorous  respiration  (Cheyne-Stokee  breathing), 
relaxation  of  tmhincteis, — the  condition  passing  on  to  c(n- 
plete  coma.  In  cases  where  pressure  symptoms  an  w* 
urgent  (especially  in  young  patients  with  elastic  skulls) and 
in  cases  where  no  such  symptoms  are  present,  expecteit 
treatment  should  be  employed, — complete  rest,  local  eoollitf 
applications,  conetantiy  applied,  the  excloalou  of  all  stimuli 
to  the  ipecial  sense-organs  or  to  tbe  attention,  and  a  careflil 
watch  for  farther  symptoms.  Bhonld  symptoms  of  com- 
pression appear  and  advance,  or  should  slight  symptoma 
idready  present  become  aggravated,  immediate  operators 
interference  for  the  relief  of  pressure  as  above  indicated 
must  be  resorted  to,  and  In  operating  in  this  region  it  miut 
be  remembered  that  strict  antiseptic  precautions  are  essoi- 
tial,  for  in  no  region  of  the  body — not  excluding  even  tho 
peritoneal  cavity— are  the  effects  of  septic  infectioD  more 
disastrous  and  at  the  sfune  time  so  hopeless  of  remedy. 

Having  thus  alluded  to  the  physiology  and  surgery  «t 
the  cranial  envelope.  It  remains  to  consider  the 
corresponding  aspects  of  the  cranial  contents.  i^f^ffl 
The  older  theory  of  Flourens  and  Hertwig,  that  ^tnttn. 
all  parts  of  the  Vraln  are  equally  concerned  in 
producing  ito  aggregate  activltlee,  has  been  displaced  by  the 
more  recent  theory  of  the  localization  of  ftinctioa.  This 
theory  is  supported  by  the  results  of  recent  pbvsiologiesl 
and  pathd^gical  inveatigations,  the  former  curled  oo  iar 
the  most  put  by  Hitalf^FritKh,  and  Ferrier,  the  bttsr  by 
Broca  and  Heynert.  The  practical  outcome  of  these  re- 
searches— viz.,  au  adaptation  to  the  human  brain  of  rcsetts 
obtained  in  that  of  the  higher  mammals,  controlkd-by 
patitolwical  observatlona  on  the  human  brain  itself— is  that 
tbeanr&ce  of  the  brain  can  bemajqwd  out  Intoaierieief 
topographical  areas,  each  of  which  occupies  a  definite  rela- 
tionship to  some  well-defined  fbnction — motor,  sensory,  or 
psychic—of  the  human  eoouomy.  Of  tbe  areas  oonneeied 
with  psychic  activity  little  is  at  present  known ;  they  are 
generally  believed  to  occupy  the  frontal  lobes 
of  the  brain.  In  the  parietal  r^on  grouped  t^g™J 
around  the  fissure  of  Bolando  fure  the  cortical  taaBOam. 
areas  connected  with  motor  fhnotlonB  in  the 
extremities,  and  around  the  horiiontBl  limb  of  tbe  tmut 
of  Sylvius  are  arranged  tiiose  eoncemed  in  geneial  aad 
Bpedai  sensation.  The  results  of  these  reseordies  oooflm 
the  views  of  Hnghlings-Jackson,  who  has  couclnsiTely 
demonstrated  the  cortical  origin  of  those  eptleptifom  seis- 
ures  in  which  the  motor  phenomenaue  limited  to  pacticalar 
groups  of  muscles.  At  the  same  time  these 
reauita  open  a  new  field  of  anatomical  and  sur- 
gical inquiry,  with  the  olfject  of  defining  what 
relation  the  cerebral  convolutions  bear  to  ex- 
ternal cnuiial  landmarks,  and  of  showing  that 
circumscribed  cortidal  disease  or  injury  is 
capable  of  detection  and  relief.  For  pnctieal  paipaMjfi 
the  presmt  state  of  our  knowledge  of  cenem  t*J*- 


cooToJn- 

tlOMlO 

ofl  ' 


OFIRATIVE  SUBGEBT.] 


72d 


oiogj,  tho  flnt  part  of  the  qaostion  limits  itself  to  an  exact 
deUneation  of  tlie  position  of  tlie  flssares.  of  Bolando  and 
SjMoB  in  relatioD  to  well-known  cmaial  laudmorkB,  In  r«- 
gard  to  Qie  position  of  the  former  Bevenl  researclieB  have 
been  made,  and  its  upper  extremity  Das  beeu  localized  at  a 
point  2  indies  behind  the  ooronal  suture  in  the  mesial  line 
by  Broca,  Turner,  and  F6r6.  Fot  the  purpose  of  its  exact 
detenniiHAion  in  the  living  snbrfect,  where  the  line  <k  the 
ooronal  suture  cannot  -always  be  detected,  measarements 
have  been  made  and  formulie  for  its  localization  devised  by 
Qtacomini,  Lucas-ChamptonniirB,  Hare,  and  Beid  (see  the 
liteiatnre  cited  below).  The  commencement  of  the  fissnre 
of  ^Ivius  Is  sitnated  1}  inehes  behind  the  external  angnlar 
prooMS  oi  the  frontal  bone. 

an  oatcome  of  these  additions  to  onr  knowledge  of 
accurate  facts,  a  new  branch  of  surgical  pro- 
h^"'?nr"      codure  is  now  firmly  established  and  alrrady 
^^^^       sufficiently  snfqpoTtea  lnr8ncoeesftilresalt8,viz., 
disease.       trephining  for  the  relief  of  cortical  disease. 

Enconraginf?  cases  have  occurred  in  the  hands 
of  Hoghee  Bennett  and  Godlee,  Fraser  and  Chiene,  and 
Victor  Horsley.  The  lost  namedpreeented  to  the  British 
Hedical  Association  meeting  In  1888  tiiree  patitoats  relieved 
by  this  operation  from  oortieal  lesions.  As  a  result  of  wide 
experience  in  operating  upon  apes  and  upon  human  beings, 
Mr.  Horsloy  accentuates  the  importance  of  employing 
the  following  precautions  in  operative  interference:  (1) 
th(»ODgh  cleansing  and  diaiofection  of  the  scalp ;  (2)  the 
nsQ  of  chloroform  as  an  annsthetic,  morphia  having  been 
previously  given  to  reduce  cerebral  congestion  and  to 
obviate  excessive  hemorrhage  during  the  operation ;  (3) 
strict  antiseptic  precautions;  (4)  a  semilunar  incision 
through  t  he  soft  parts ;  (6)  the  use  of  large  trephines ;  (6) 
Xacewen's  method  of  replacing  tho  bone  in  small  fragments 
carefully  purified.  The  occurrence  of  hernia  cerebri  sig- 
nifies a  failure  in  tho  antiseptic  procautions,  and  a  primary 
union  of  the  integuments  is  a  matter  of  the  most  extreme 
importance.  In  removing  the  tumor  or  scar-tissue  the  knife 
is  ineferable  to  the  thermo-oantery.i  (a.  W.  h.) 

Purulent  collections  in  the  perlcardinm  and  pleural  sacs 
may  be  treated  as  ordinary  abecesses  by  incision.  In  the 
case  of  the  i^ural  cavity  the  pus  may  be  evacuated  through 
an  opudng  made  In  the  axillary  line  at  the  seventh  coetal 
inteispace;  but  it  is  quite  possible  to  empty  it  thoroughly 
at  the  fifth.  A  dinluage-tube  is  inserted,  protected  by  a 
broad  flange,  that  it  may  not  slip  into  the  cavity,  and  strict 
ssepshi  shonld  be  secured.  Should  sepsis  occur,  the  wound 
should  be  washed  out,  and  a  counter-opening  made  if 
necessary.  As  the  lung,  however,  fk^uently  will  not  ex- 
pand, and  a  large  cavity  is  therefore  left  to  heal  by  granu- 
ution,  with  little  chance  of  it  ever  getting  filled  up, 
surgeons  have  excised  portions  of  the  ribs  in  oider  to  bring 
alwnt  a  collapse  of  the  cheet  wall  and  thus  insure  oblitera- 
tion of  the  cavity.  The  second,  third,  fourth,  fifth,  and  sixth 
ribs  have  been  partially  removed,  together  with  a  portion 
of  the  clavicle.  It  is  better  In  young  people  to  remove  the 
periosteum  also.  9ome  surgeons  cut  away  the  thickened 
picyra  as  well.  The  possibility  of  opening  into  the  pienial 
sacs  and  pericardium  for  the  removal  of  tumors  has  been 
demoni^nted  by  KSnig  and  Kuster,  who  have  reported 
cases  where  growths  In  eonnection  with  the  sternum  and 
riba  were  snccessfhlly  removed.  Special  care  was  taken 
that  as  tittle  air  as  possible  should  gain  access  to  the  pleural 
cavities.  Attempts  have  also  been  made  to  tap  and  wash 
•at  vomicte  in  the  Inng,  but  as  yet  operative  Interf^nce 
In  such  Instances  is  not  ftally  established. 

3.  Ahdominal. 

Modem  surgery  has  made  its  greatest  advance  and  has 

'  Utaviure  <a  CVonio/  Sio-perv,— Perclvall  Pott,  Injuria  the 
Head:  Sir  Artley  P.  Cotmer,  lect.  on  Swgery  (Tyrell).  vol.  i. ;  Sir 
B.  Brodle,  Med.  CUr,  Trcmt.,  vol.  xlv. ;  Huton,  LeHum  on  the 
Cranium;  Pellzct,  Recherdte*  anat.  et  exper.  lur  let  fract.  du  crdne, 
1873 ;  Aran,  Arch.  Otn.  de  MM.,  4th  ser.,  vol.  vi.  p.  180 ;  Saucerotto. 
MUtuiffCt  <U  Chintrgie.  part  1.  p.  233,  Paris,  1801 ;  Von  Wahl.  "  Frac- 
turen  der  SchidelbaslH,"  in  voltmann'f  Series,  No.  228;  Floiirens, 
LeamvprUUs  et  inJontHont  du  SynUme  Nerreux,  Paris,  1R24 :  Hltzlg 
anaFiitsch.lQ  Reichert  and  Du  Bols  Reymond's  Arckiv,iS70; 
HltziR, "  Ueber  den  hentlRen  Stand  der  Frage  von  der  Locallea- 
tion,''^in  VoOcmann'i Srrief,  No.  112;  Perrier, f iinf/wM (A< Broin, 
1876,  and  Wetl  Ridina  Iteporit,  vol.  Hi..  ;  HuRh lines- Jackson. 
Land.  Uoap.  Rrp.,  lR6i,  and  Clin,  and  iVms.  Itetearehf*,  1873  ;  Broca, 
}iur  la  topoffraphie  cr4niarfrei>m!e,  1H76;  Turner,  "  Relations  of  Con- 
volutions to  Skull  and  tkMlp,"  in  Jour.  Anat.  anri  phun.,  1873;  Ota- 
comini,  l^mogmlla  della  Seuftira  dt  Rolando,  1878;  Lucas-Cham- 

?>lonnUrc,  la  Iripanatiott  ffuidie  par  let  locaiitnllonB  rirtbralet.i^S  ; 
(are.  Jour.  Awu.and  Ptiyt.,  Januar)',  1884;  Reld.  Lancet,  vol.  11., 
p.  639 :  Hughes  BenneU  and  Godlee,  Brit.  MM.  Joam..  May, 
188&;  Victor  HorslCT,  Brit.  Med.  Jimra..  vol.  11„  1886.  p.  670  [also 
Amgr.  Jour.  Med.  Se&iuxt,  April,  1887.  p.  312]. 


achieved  its  most  signal  triumphs  in  connection  with  oper- 
ations performed  in  those  cavities  of  the  body  which  are 
lined  by  a  synovial  or  serous  membrane.  The  older  sur- 
geons did  nut  dare  to  systematically  attack  the  Joints  and 
the  cranial,  thoracic,  and  abdominal  cavities;  but  the  sur- 
geon of  to-day  performs  the  most  daring  operations  here 
with  confidence,  and  is  rewarded  with  a  success  which  at 
first  sight  appears  almost  marvellous.  The  timid  extoaperi- 
toneal  monipulatimis  of  former  days  made  use  of  in  the 
treatment  of  hernia  and  kidney  disease  and  in  the  forma- 
tion of  artificial  anus,  have  now  given  way  to  systematic 
intraperitoneal  modes  of  treatment  whereby  we  aim  at  the 
radical  onre  of  hernia  and  bring  disease  aflwtingany  of  the 
abdominal  viscera  dlreetly  ander  our  control.  We  have  to 
consider  the  conditions  under  which  wound 
treatment  of  tho  peritoneum  is  placed,  and  in  'JjSSd 
what  reepect  this  portion  of  the  human  frame-  treatment, 
work  reacts  npon  liUuries  as  compared  with  the 
general  behavior.  It  is  generally  acknowledged  that  rest 
in  the  surgical  sense,  the  &ctor  necessary  for  healthy  wound 
closure,  is  obtained  by  a  condition  of  asepsis  and  fixation. 
Moreover,  it  is  generally  granted  that  tension  as  a  condition 
unrest  ladangerons  not  so  much  In  Itsdf  as  la  the  char* 
octer  of  the  material  that  gives  rise  to  tension ;  hence  the 
extravasated  serum  and  blood  In  a  ease  of  simple  fracture 
give  rise  to  comparatively  little  disturbance.  Tne  presence 
of  ascites  need  not  lead  to  fever.  But  once  let  sepsis  gain 
entrance  and  the  fermenting  exudate  is  resented  by  the  or- 

Snism:  violent  attempts  to  throw  it  off  ore  made;  and 
ins  of  blood-poisoning  more  or  less  severe  and  vsriable 
ensne.  In  a  severe  i^yury  of  the  extremities,-Bay  a  com- 
pound ft-acture,  the  effhsed  serum  and  blood-clot  are  not 
readily  removed  by  the  damaged  lymphatic  system,  and, 
when  that  does  act,  sepsis  having  lUready  occurred,  tiie  ab- 
sorption of  the  putrid  fluid  does  mach  harm.  Fortunately 
the  open  character  of  tihe  wound  may^  allow  tlie  foetid  dis- 
charge to  escape.  In  any  case,  the  surgeon  insures  a  good 
result  when  be  makes  use  of  splints,  drainage,  and  antisep- 
tics. He  brings  about  local  fixation,  removes  the  excessive 
exudation,andsorelieves  the  lymphatics  and  prevents  sepsis. 
In  the  case  of  a  penetrating  abdominal  Wound,  where  the 
healthy  peritoneum  is  iujnred,  we  have  somewhat  dif- 
ferent conditions,  mainly  varying  in  degree.  It  must  ever 
he  borne  in  mind  that  here  we  open  into  a  huge  lymnh-sae. 
The  tteritoneum  consists  of  a  sheet  of  vascular  and  lym- 
phatic network,  covered  with  epithelium  and  provided  with 
stomata.  It  Is  easily  lujured,  and  then  rapid  eS^ision  ensues. 
Like  most  vascular  structures,  however,  it  heals  quickly 
with  favorable  surroundings,  and,  the  source  of  irritation 
having  beeu  removed,  it  speedily  returns  to  the  normal. 
In  comparison  with  the  large  absorbing  surface  the  iqjured 
portion  is  but  small,  and  the  efllusion  thrown  out  at  the  seat 
of  injury  may  readily  enough  be  absorbed  by  the  remainder 
of  the  healthy  sac  So  long  as  the  rate  of  absorption  equals 
tliat  of  eShslon  tension  cannot  exist.  It,  however,  the 
nature  of  the  fluid  be  of  importance.  It  Is  evident  that  no- 
where In  the  body  is  this  more  marked  than  in  the  case  of 
the  peritoneum,  and  here  above  all  other  parts  must  we  pre- 
serve strict  as^^  This  may  h^  gained  iu  various  ways: 
(1)  By  drainage,  In  whloh  case  the  surgeon  carefiilly  drawa 
off  from  the  pouch  of  Douglas  any  excess  of  fluid  thrown 
outas  the  result  of  Injory,  until  snch  time  as  the  peritoneum 
itself  has  recovered  its  tail  absorbing  power  and  the  exces- 
sive secretion  has  ceased.  (2)  Where  1^  careful  sponging 
the  operator  so  fkr  reUevea  the  peritoneum  and  tbra,  cloiinc 
the  wound  to  prevent  entrance  of  ftirther  sepsis,  leaves  the 
rest  to  nature.  For,  If  we  do  permit  a  moderate  septic 
inoculation,  it  is  evident  that  the  rapid  change  of  fluid  may 
prove  inimical  to  the  development  of  septic  ferments  and 
the  contact  of  healthy  tissue  will  finally  render  impossible 
the  existence  of  organisms.  The  presence,  however,  of  any 
accumulation  of  putrid  etnision  is  at  once  resented  by  the 
peritoneum  and  an  attempt  by  local  peritonitis  may  shut 
off  the  collection,  or  even  previous  to  any  local  reaction 
septic  absorption  may  prove  fatal,  or  again  severe  general 
peritonitis  may  kill  the  patient.  (3)  F^om  the  above  we  ok 
once  see  how  applicable  the  antiseptic  system  must  be  to  the 
al>domen,  and  the  most  signal  success  has  crowned  attention 
to  matters  of  detail  In  this  respect.  By  means  of  antisep- 
tics we  can  securely  close  the  abdomen,  resting  assured  that 
the  peritoneum  is  perfectly  capable  of  carrying  off  efihsioos 
due  to  our  interference.  Whore  we  dread  that  oozing  may 
complicate  matters,  the  drainage-tnltf  can  in  addition  be 
employed,  but  the  necessity  for  its  nse  ln-comes  less  marked 
as  the  operator  acquires  experience.  Abdominal  surgery 
requires  from  beginning  to  end  the  utmost  care,  and  it  is 
well  that  specialists  reached  a  high  standard  of  snccess  be- 
fore the  adoption  of  the  antii^optic  s>'RU-m,  since  various 
points  have  been  formulated,  all  of  which,  however,  are  of 
minor  importance  compared  with  the  one  great  end  in  vleWi 
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—that  of  asepeis  from  first  to  last.  The  atmost  care  should 
be  taken  to  ascertain  the  general  bodily  condition  of  the 
patient,  to  see  that  the  kidueya  are  healthy,  and  to  select 
an  ansenthetic  suitable  to  the  requiremeats  of  the  case. 
The  temperatare  of  the  room,  the  clothing  during  operation, 
rapid  dexterous  manipulatiou,  and  preventivee  against 
hemorrhage  require  the  utmost  attention.  The  patient 
should'  be  prepared  by  having  had  low  diet  and  gentle 
purgatives  for  a  few  days  prior  to  surgical  interference,  so 
that  rest  of  the  intestiDa)  tract  duv  rwidily  be  aasnred.  As 
a  material  for  ligature  floe  silk  ChiDeBe  twist,  of  various 
Bisses,  may  be  employed.  It  most  be  carefully  dl^nfected  by 
boiling,  and  is  readily  preserved  pure  In  a  five  per  cent, 
solution  of  carbolic  acid.  The  ends  should  always  be  cut 
short.   It  possesses  certain  advaatagee  over  catgut. 

In  reviewing  the  field  of  abdomiual  snrgery  we  must 
study  shortly  the  methods  and  results  gained  by  ovariotomy, 
removal  of  the  uterine  appendages  (ovaries,  Battey ;  tabes, 
Tait),  hysterectomy,  myotomy,  removal  of  fibroid  tumors 
of  the  utom^  iutraperitonesl  operatioas  on  the  kidney, 
liver,  spleen,  loteotinal  tract,  inbladlng  stomaeh,  pylorus, 
duodenum,  small  and  large  Inteetdne.  Finally,  attention 
should  be  given  to  the  extraperitoneal  operations  for  sar- 
coma and  disease  of  the  kidney  and  intestine. 
From  1701.  the  date  when  Houston  of  Carlake,  lanark- 

shire^  carried  out  his  snccesaful  partial  eztir- 
Orariolomy.  pation,  progress  was  arrested  for  some  time, 

although  the  Hunters  (1780)  indicated  the 
practicability  of  the  operation.  In  1809  Ephraim  M'Dowell* 
of  Kentucky,  inspired  by  the  lectures  of  John  Bell,  fals 
teacher  in  Edinburgh,  performed  ovariotomy,  and  contin- 
uing to  operate  with  success  established  the  possibility  of 
surcpoal  interference,  aud  was  followed  in  the  United  States 
many  otiiers.  The  cases  brought  forward  by  Lisars  of 
Edinburgh  were  not  sufficiently  encouraging ;  the  operation 
met  with  great  opposition ;  and  it  was  not  nntil  Clay,  Spen- 
cer Wells,  Baker  Brown,  and  Keith  began  work  that  the 
procedure  was  placed  on  a  firm  basis  and  regarded  as  Justi- 
flable.  Improved  methods  were  introdnoed,  and  surgeons 
vied  with  one  another  in  obtaining  good  results,  until  by 
the  introduction  of  the  antiseptic  system  of  trei^ng  wounds 
this  operation,  formerly  regarded  as  one  of  the  most  grave 
and  anxious  in  tbe  domain  of  snrgery,  bas  come  to  to  at- 
tended with  a  lower  mortality  than  any  other  of  a  m^or 
chantoter.  We  may  now  briefly  outline  the  mode  employed 
in  operating.  The  room  should  be  well  heated,  be  free  from 
draughta,  have  agood  light,  and  above  all  a  pare  atmosphere. 
The  patient  is  secured  toaflrm  table  and  well  protected  with 
blankets.  Annstheaia  having  been  obtained,  tiiesfiUeof^e 
bladder  being  known,  and  the  nrine  drawn  off  if  thought 
necessary,  the  surgeon  purifies  the  integument  with  car- 
bolic acid  five  per  cent,  solution,  attending  specially  to  the 
region  of  the  ambillons  and  pnbes,  which  latter  should  be 
shaved.  A  large  perfbrated  wa4wrproof  dieet  may  be 
spread  over  and  secured  to  the  body,  through  which  the 
more  prominent  part  of  the  tumid  abdomen  protruding 
presents  a  localized  field  for  manipalatioD;  this  alu  pro- 
teats  adjoining  parts  and  obviates  nnneownity  ezpoBare. 
An  inoislon  S  or  3  Inches  In  length  In  the  Unea  alba  Mid 
midway  between  the  umbilicus  and  the  symphysis  pubis 
carries  the  surgeon  down  to  the  interval  between  the  recti ; 
tdeeding  points  are  seized  with  pressure  forceps ;  and  by  a 
fbrther  nse  of  the  knife  the  anbperitoneiJ  tat  is  ezpoaed,  the 
perltoneam  divided,  and  its  free  edges  seised  with  foroepe. 
The  operator  next  introduces  his  finger  and  with  the  scis- 
Bots  enlarges  the  wound  downwards  or  upwards  on  the  left 
side  of  the  umbilicos  if  necessary.  The  entire  huid  is  then 
Introdaced  between  the  parietal  perltoneam  and  tiie  tumor 
and  swept  around  so  as  to  ascertain  the  condition  of  affhini, 
and  even  to  separate  gently  slight  adhesions.  A  few  sponges 
are  next  packed  round  the  exposed  tumor  surface,  which 
serve  to  keep  the  intestines  and  omentum  oat  of  the  way 
and  to  retain  any  tumor  content  which  may  esoi^  during 
taiqjiing.  With  a  large  trocar,  aided  perhaps  by  an  exhausts 
iugjar,  the  contents  are  drawn  off,  and,  as  the  tumor  col- 
lapses, its  folds  may  be  canght  by  forceps  and  the  whole  sac 
gntdnally  pulled  outside  the  abdomen.  The  pedicle  is 
clamped  by  strong  forceps ;  the  tomor  ia  cnt  off ;  the  stump 
of  the  pedicle  is  carefully  ligatured,  the  clamping  forceps 
removed,  the  peritonenm  carefkilly  sponged  ont,  more  espe- 
cially the  poach  of  Douglas,  the  ligature  cnt  short,  and  the 
pedicle  dropped  into  the  cavity  of  the  abdomen.  At  this 
stage  the  forceps  and  sponges  are  counted,  a  definite  num- 
ber being  always  employed,  and,  their  tale  being  perfect, 
the  surgeon  proceeds  to  close  the  wound,  For  this  purpose 
his  needle  tnTerses  the  entire  thickness  of  the  parietes 
fnjm  peritoneum  to  skin ;  the  stitches  should  be  about  one- 
third  of  an  inch  apart,  and  closer  apposition  is  gained  by 
secondary  sutures,  which  go  throngh  the  integament  alone. 
A  drieasing  is  now  applied,  and  for  the  next  few  days  Uie 


patient  gets  little  else  than  occasional  spoonfiils  of  hot 
water  and  milk,  unless  brandy  be  necessary,  nntil  she  passes 
wind,  after  which  time  the  nau^  diet  is  gradually  resumed. 
It  is  necessary  that  the  most  precise  precaatioiis  be  taken 
against  septic  infection.  The  sponges  are  deeped  in  a  five 
per  cent,  solution  of  carbolic  acid,  then  dipped  in  boiling 
water,  and  squeezed  dry  immediately  before  nee.  Sbrndd 
the  contents  of  the  cyst  be  too  viscid  to  run  through  the 
trocar,  the  contents  of  the  sac  most  be  pulled  oat  with  the 
'  hand.  Adhesions  to  various  organs  must  be  dealt  with  by 
caretbl  sqaxatlon  and  ligatare.  Bents  In  the  peritnenin 
should  be  stitohed  ap  wiui  fine  catgut,  and  some  opeatois 
also  stiteh  over  tiie  stump  of  the  pedicle,  or  bury  it  in  a  band 
portion  of  the  adjacent  broad  ligament,  so  tl^  it  may  not 
contract  adhesions.  While  the  great  m^ority  of  sarge«is 
are  at  one  as  reguds  the  use  of  antiseptic  precaatiooB^tlicir 
do  not  agree  as  to  the  use  of  the  spray.  Msnj  dispense  witii 
it  altogether.  Some  employ  it  in  the  room  prior  to  the  oper- 
ation. A  few  surgeons  also,  without  availing  themselves 
of  the  aatiseptio  system  appear  to  obtain  as  good,  if  not  bet- 
ter, results  than  their  fellows.  It  may  also  be  noted  that 
the  antiseptic  In  use  by  different  operators  varies,  and  that, 
while  the  pedicle  is  usually  ligatured,  Keith  attaches  great 
importance  to  the  clamp  and  cautery  introduced  by  Bakex 
Brown.  The  draiuMe-tabe  is  not  now  so  freqnentiy  en- 
ployed  as  formerly.  Too  ^tistical  results  show  ao  inereas- 
ingSQCoess  in  the  caseof  every  surgeon.  Speneer  Welta  tells 
as  that  in  his  first  five  years  one  patient  In  three  died,  in 
his  second  and  third  five  years  one  in  foar,  in  bis  foortfa 
five  years  one  in  five,  in  1876-77  one  In  ten,  sinee  the  in- 
troduction of  antiseptics  (complete  Listerism),  1878-84, 10^ 
per  cent., — the  last  series  showing  a  marked  absence  of  sep- 
tic &tali^.  Keith  in  1881  reported  a  mortality  of  9.11; 
formerly,  when  using  the  spray,  he  once  had  a  snecMsfal 
consecutive  series  of  80,  Koeberle  up  to  1B78  had  perfwmed 
300  operatims,  of  which  231  had  a  favorable  resalt.  Ot  300 
patients  operated  on  by  Scbroeder  ap  to  188S  258  recovepcd ; 
in  tiie  last  hundred  oases  there  were  only  7  deaths.  Other 
figures  are— Knowsley  Thornton,  423  cases,  40  deaths ;  Ttit, 
405  cases,  33  deaths,  and  in  1885  (including  parovarian  qnts) 
139  cases,  no  deaths ;  Olshausen  (1886),  293  cases,  87  deaths 
(in  the  last  hundred  only  4  deaths).' 

Bemoval  of  the  aterine  appendages,  the  ovaries  and  FU- 
lopian  tubes,  is  performed  for  three  distinct  -  ^ 
conditions — (1)  for  disease,  when  the  tnbes  are  ^^^?!^ 
the  seat  of  infiammatory  changes  and  distended,  jmHrgH. 
or  when  the  ovaries  are  the  seat  of  cystic  and 
cirrh<rtdc  changes ;  (2)  for  fibroid  tumors,  in  which  case  1^ 
operating  we  hasten  the  menopause  and  bring  about  invo- 
lution ;  (3)  in  cases  where  dysmenorrhffia  is  wearing  out 
and  rendering  useless  the  life  of  the  patient,and  where  less 
severe  treatment  is  inefitectoal.  Oophorectomy,  by  which 
we  mean  removal  of  the  ovaries  only,  was  introdnoed  by 
Battey  of  Gtewgia  in  1672.  It  Is  now  replaced  by  the  more 
extensive  procednre  of  I^wson  Tait,  sapingo-ocnphoreetoiny. 
The  operation  Is  sometimes  followed  1^  loss  of  sexual  fen- 
ing  and  lus  been  said  to  nnsex  the  patient,  hence  strooc 
otHecUons  have  been  urged  agaiost  it  The  patient  and 
fneads  sbonld  clearly  understand  the  object  and  nsotti 
likely  to  be  gained.  According  to  Angus  Macdooald,  "as 
soon  as  we  are  certain  that  the  ovaries  or  tubes  are  dis- 
tinctiy  diseased  and  are  not  likely  to  yield  to  our  ordi- 
nary methods  of  treatment  we  are  bound  to  at 

least  Inform  our  pj^eut  of  the  possibility  of  relieving 
her  by  operation.  The  operation  presents  greater  difficul- 
ties and  Is  associated  with  a  higher  mortfuity  than  ovari- 
otomy." The  greatest  care  must  be  taken  in  making  tbe 
inltii^  incision  for  fear  of  wounding  tiie  bowel.  TheMgaa* 
are  not  uncommonly  deeply  plaoed  and  have  eontiartsd 
adhesions.  Every  trace  of  Qvarian  tissue  should  be  re- 
moved along  with  the  tubes  and  the  ligatures  must  be  car- 
ried close  up  to  the  uterus.  The  stitches  should  be  pbeed 
closer,  since  the  tendency  to  hernia  ia  greater. 

In  cases  of  fibroid  tumor — myoma — the  surgeon  most  be 
largely  guided  by  the  condition  of  the  patient 
and  the  new  growth  as  to  whether  removal  of  eoSw 
the  uterine  appendages  is  sufficient.  If  it  is 
not  and  the  patient  is  in  such  danger  that  the  next  perfed 
threatens  life,  he  had  bettor  proceed  to  hysterectomy  or  en- 
tire removal  of  the  uterus  and  appendaRes.  When  we  con- 
sider the  circumstances  under  which  this  opwation  Is  per- 
formed, the  weakly  aufemic  state  of  the  patient,  thesisBef 
the  tumor,  and  the  rapidity  with  which  procedure  shoild 
be  conducted,  we  must  regard  hysterectomy  as  one  of  the 
gravest  in  the  domain  of  surgery.  There  is,  moreover,  a 

1  [The  size  of  ovarian  cysts  may  be  very  great  Spenoer  Weto 
has  Kuccessflillv  removed  one  which,  with  its^ntents,  welgped 
la-ilbs. ;  Keith,  one  weighing  1201b*. ;  and  Kelly,  of  Philadelphia 
one  of  116  lbs.  Bee  Amtr.  Jmental  (mirt.  and  Dtt.  o/  Wamm  OM 
CMMren,  vol.  xvlll..  Aug.,  ISffi.— AM.  Ed.] 


■  [This  Virginian  (1771-1890)  settled  at  Danville  and  was  very  successflil  in  lithotomy.— Ax.  Bn.] 
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tpedftl  danger  which  does  not  obtain  In  OTariotomy, — the 
tiakof  septlo  poiBoning.   Since  we  cat  into  the  canal  of  the 
vteros,  it  is  oovioas  that  we  open  into  a  septic  cavity,  and 
it  is  impoflsiUe  mwely  to  ligature  and  drop  the  pedicle, 
■Inee  by  doing  so  we  shoald  oonrt  failarc.  The  snrgeon, 
hSTlng  made  a  way  Into  the  peritoneum,  seisee  and  liga- 
tares  adhesions,  prctJects  the  tamor  throagh  the  woand, 
clamps  the  pedicle  (cervix  ateri),  removes  ue  tumor  and 
Qteros,  and  closes  the  woond,  leaving  the  clamped  pedicle 
protrading.   It  is  advisable  to  scoop  oat  the  septic  central 
canal  of  the  pedicle  and  carefully  to  pare  away  sarplns  tis- 
sue, and  as  dreasing  to  have  a  plentifbl  Bu|nily  of  some 
potent  non-irritating  antiseptic  in  contact  with  the  stump. 
If  we  take  care  that  the  septic  focus  is  removed  without 
coming  in  contact  with  its  sorroundingB,  if  we  keep  the 
stamp  aseptic  and  dry,  there  wlH  be  little  fear  of  septic 
flnid  triokliug  down  the  side  of  the  pedicle  and  caosingsep- 
iii,  peritooiuB,  or  blood-poisoning.   Attempts  have  beui 
made,  by  carefal  dialofectiou  of  the  stamp,  paring  its  oen- 
tre,  careftil  ligatare,  and  stitching  its  raw  surftoee  together, 
to  treat  the  pedicle  by  dropping  It  into  the  abdomen  as  in 
ovariotomy,  bat  as  yet  with  no  marked  success.  The  results 
of  ImteiMtomyis  the  hands  of  Kdth  (33  cases,  3  deaths, 
la  1BB5)  stand  anrlvalled.  Simitar  principles  guide  the 
performance  of  ctesarean  section  and  Porro's  operation. 
Aflfections  of  the  liver  and  gall-bladder  Iiavealso  been 
treated  by  laparotomy.   In  the  latter  case  an 
Sauoralof  Iwdiion  is  madeover  the  swelling,  and  the  gall- 
tfUl-Uadder;  bladder,  having  been  exposed,  maybe  removed 
or  explored,  gsll-etones  cleared  oat,  the  walls 
stitched  to  the  sides  of  the  abdominal  woand,  and  a  drain- 
age  tube  inserted  as  occasion  reqaires.  The  sjdeen  has  also 
beenattai&ed.  Iniemonlof theratiteoTgaii 
spleen;        qtedal  cue  most  be  taken  that  none  of  the 
larger  veins  give  way  during  manipulation, 
ICost  flanfml  ligation  and  subdivision  of  the  pedicle  Is  re- 
quisite.   In  recent  years  the  snrgeiy  of  the 
kUtawr;       kidn^  has  made  gigantic  strides.   There  are 
three  modes  of  reaeaing  the  organ,  each  of  pro- 
portionate valne  aooording  to  the  nature  of  tiie  case,  (1) 
nam  the  lumbar  r««ion.   In  this  way  we  may  opes  ab- 
acessts,  remove  calcnli,  and  even  extirpate  if  the  kidney  be 
notenlazged.  Increased  room  may  be  obtained  byremoving 
the  twelfth  rib.   By  this  method  we  gain  sofflcientand  de- 
pendent drainage  and  we  need  not  open  the  peritoneum. 
(2)  As  in  ordinary  laparotomy,  making  an  incision  in  the 
middle  line.   This  admits  of  onr  examining  both  organs 
and  to  a  large  extent  determining  the  condition  of  each. 
We  get  free  aoeess  and  can  more  readily  treat  the  pedicle 
of  vessels  and  the  ureter.   We  open  Into  the  periton«tl  cav- 
and  again  divide  the  peritoneam ;  bat  onr  incisions  are 
roadily  closed  and  we  no  longer  dread  interfering  with  this 
hnge  lymph-SBO.  For  tumors  of  the  kidney  this  metiiod  is 
clearly  Indicated.  (3)  lAugenbuch  hss  proposed  making  an 
incision  along  the  outer  border  of  the  rectus,  which  Is  said 
to jmsent  advantages  in  certain  cases. 

Since  the  advance  of  ovariotomy  the  possibility  of  re- 
moval of  portions  of  the  intestinal  tract  with  a 
sabaequent  suture  of  tite  divided  wads  has  been 
repeatedly  dononstrated,  and  thus  lesectiona 
tor  disease  of  the  pylorus  and  bowd  have  been 
saeceasftilly  performed.  In  cases  of  gun-shot 
wound,  laparotomy,  arrest  of  hcemorrhage,  careful  deans- 
lag  of  the  peritoneum,  and  suture  of  the  wounded  gat  is 
now  t^  established  pnctloe.  W.  T.  Boll,  of  Kew  York, 
reports  a  reooTerr  In  a  ease  when  seven  wounds  in  the  gat 
were  sutured.  All  laparotomies  are  founded  on  the  ^rpe  of 
ovariotomy;  saocess  depends  oq  the  fsct  that  two  opposed 
serous  surfiiees  rai^dly  unite,  and  this  fiutt  must  ever  be 
borne  In  mind  when  we  tear  or  iqjan  the  boml  and  ila 
ooTOTings,  or  antte  them.  Bepeis  Is  ibe  main  disaster  lik^y 
to  attend  onr  interference,  but  wifh  die  means  at  onr  du- 
poaal,  washing  out  the  peritoneam  if  neoessary,  we  shoald 
be  able  to  obviate  this. 

In  regard  to  operationsou  the  abdominal  organs  In  which 
we  do  not  interfere  with  the  peritoneum  it  is  sufficient  to 
note  that  from  the  lumtiar  region  we  can  reach  the  colon, 
where  it  is  nnoovered  by  serous  membrmie,the  kidney,Mid 
Tetnqteritoneal  tamors.^  (f.  m.  a) 

4.  Deformittm, 

(1)  For  club-foot,  see  vol.  vi.  p.  41. 

(2)  During  the  last  few  years,  in  consequence  of  the  safe^ 
with  wfaleh  -  bones  may  be  divided,  other  defbrmltles  vacn 
m  knock-knee  or  gem  valffim  and  bow-1^  or  tfmu  wum, 

1  The  Hterature  of  abdominal  surnTv  Is  veiy  extensive.  The 
most  complete  lists  wni  be  ftnind  in  Olshausen's  "  tHe  Krankhel- 
Cen  derOvarlen,"  In  DtedetUtehe  CUwirte,  1866, and  in  Hart  and 
Barbour"!  JAniial  itf  Ofpueeologg. 


portkmsof 

Slestlnal 

traeL 


Koook- 
knee,  etc. 


have  been  remedied  by  operation.  Drs.  Macewen  of  Glas- 
gow, Ogston  of  Aberdeen,  Schede  of  Hamburg, 
and  the  present  writer  have  been  working  at 
this  suttject  and  have  devised,  more  especially 
in  knodc-knee,  various  methods  of  remedying  the  deform- 
ity. Operations  are  only  justifiable  when  the  deformity 
has  become  chronic.  Daring  the  advancing  stage,  when 
the  deformity  is  getting  worse,  when  the  bones  are  still 
cartilaginous  and  plastic,  the  evil  can  be  remedied  by  me- 
chanical means.  This  statement  may  be  best  illnstiated 
by  a  short  consideration  of  the  development  of  the  lower 
limbs  and  the  changes  which  normally  take  place.  At  birth 
all  children  are  more  or  leas  bwidy-legged.  The  child  lies 
on  its  nurse's  knee  with  the  soles  of  ^e  feet  facing  one  an- 
other ;  the  tibie  and  femora  are  curved  outwards ;  and,  if 
the  limbs  are  extended,  although  the  ankles  are  in  contact, 
there  is  a  distinct  space  between  the  knee  joints.  During 
the  first  year  of  life  a  gradual  change  takes  place.  The 
knee  joints  approach  one  another ;  the  femora  slope  down- 
wards and  inwards  towards  the  knee  joints ;  the  tiblee  be- 
odmes  straight;  and  the  sole  of  the  foot  &cee  almost  directly 
downwards.  While  these  changes  are  occurring,  the  bones, 
which  at  first  consist  principally  of  cartilage,  are  gradually 
becoming  ossified,  and  In  a  normal  diild  1^  the  time  It  be- 
gins to  walk  the  lower  limbs  are  prepared,  hoth  by  their 
general  direction  and  by  the  rigidity  of  the  bones  which 
form  them,  to  support  the  weight  of  the  body.  If^  however, 
the  child  attempts  either  as  the  result  of  imitation  or  fWnn 
enconragement  to  walk  before  the  normal  bHidy  condition 
has  passed  ofi",  the  result  will  neceesarlly  be  either  an  arremt 
in  the  development  of  the  limbs  or  an  increase  of  the  bandy 
condition.  If  the  child  is  weakly,  either  rachitic  or  Buffor- 
Ing  fi»m  any  ailment  which  prevents  the  doe  oseification 
of  the  bones,  or  is  Improperly  fed,  the  bandy  condition  may 
remain  persistent.  As  a  rule,  however.  In  children  that 
are  precocious  as  regards  walking,  if  proper  care  is  taken 
the  bandy  condition  will  disappear,  wiutout  any  special 
treatment.  In  a  healthy  ohildT  who  does  not  attempt  to 
walk  until  the  limbs  are  prepared  to  support  the  weigiit  of 
the  body,  no  farther  abnonoal  change  tidces  place.  But  In 
a  weakly  child  In  whom  the  develoimient  alr^dy  described 
hss  occurred,  in  whom  the  limbs  as  regards  their  general 
direction  are  prepared  for  the  support  of  the  body,  bat  in 
whom  the  bones  foimiug  the  limbs  are  not  sufficiently  ossi- 
fied, as  in  the  rachitic  child,  the  shafts  of  the  femora  above 
the  knee  and  the  shafts  of  the  tiblv  below  the  knee  bend 
forwards ;  at  the  same  time  a  change  takes  place  at  the 
knee  joint, — the  condition  called  knoek-hnee.  In  the  normal 
limbs,  the  tibiie  being  vertical  and  parallel,  and  thedistance 
between  the  upper  extremities  of  the  femora  being  greater 
than  that  between  their  lower  extremities,  the  femoia 
necessarily  slope  inwards  towards  the  middle  line,  and  there 
is  therefore  in  every  properly  developed  person  an  angle  at 
the  knee  joint.  If  at  this  stage  the  bones  are  snfflcientiy 
rigid  to  bear  Che  weight  of  the  patient^  no  further  chango 
takes  place ;  hut,  If  the  limbs  give  way  and  are  not  saffl- 
cientiy  strong,  the  normal  an^Ie  at  the  knee  joint  Increases 
and  the  internal  lateral  ligament  of  the  knee  Joint 
becomes  sketched,— the  result  being  knock-knee.  The 
condition  may  be  arrested  In  Its  earliest  stage  by  an  Im- 
provement in  the  general  health  of  the  child ;  but,  If  no 
such  Improvement  takee  place,  and  if  the  child  is  allowed 
to  walk,  then  definite  cl^ges  occur  in  the  bones  which 
form  the  knee  joint.  These  diaoges  an  t^edirect  outcome 
of  a  general  law,  namely,  that  diminished  pnmin  nsnlta 
in  increased  growth,  Increased  pressun  in  diminished 
growth.  The  best  example  of  the  former  principle  Is  the 
rapid  growth  that  takes  place  in  a  child  that  is  confined  to 
bed  daring  a  prolonged  illness,  l^e  distorted,  stunted^ 
shortened,  and  nshltmable  fiiot  of  the  Chinese  udy  Is  an 
example  of  the  latter.  In  the  knee  Joint  then  Is  diminished 
pressure  between  the  interna]  condyle  of  the  femur  and  the 
inner  condyle  surface  of  the  tibia:  there  is  increased  pres- 
sure between  the  external  condyle  of  the  femur  and  the 
outer  condyle  surfiice  of  tiie  tiUa.  Hie  resnlt  is  an  Increased 
growth  of  the  internal  and  a  diminished  growth  of  the  ex- 
ternal condyles;  the  knock-kneed  condition  is  intensified,, 
and  will  go  on  as  long  as  the  primary  cause  Is  at  work, 
getting  worse  and  worse,  and  will  only  cease  when  the  bones 
become  fully  developed.  As  long  as  the  disease  Is  getting 
worse,  the  application  of  a  rigid  splint  to  the  outer  side  of 
the  limb  fixed  at  the  foot  and  at  the  upper  part  of  the 
thigh,  and  the  arrangement  of  an  elastic  rondage  so  as  to 
draw  the  limb  towards  the  splint,  the  person  being  kept  in 
the  horizontal  posture,  will  cause  a  diminution  in  the 
pressure  on  the  external  condyles  followed  by  their  in- 
creased growth,  and  by  an  incressed  pressure  on  the  internal 
condyles  followed  by  a  diminished  growth.  This  eflect 
may  he  obt^ned  by  applying  a  weight  to  the  limb ;  and  by 
mechanical  means  foniued  on  this  general  law  cases  of 
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knock-knee  that  are  getting  woise  cao  be  improved.  At 
flnit  there  is  an  arrest  iu  the  abuonn^ity,  which  is  soon 
followed  hy  improvemeDt.  The  different  methods  that  have 
been  leconunended  for  divisioa  of  Uie  bones  are  only  neces' 
Bary  iu  thoae  oaseB  in  which  thoy  have  become  permanently 
distorted. 

(3)  Lateral  corrature  of  the  spine  is  a  deformity  which 
occurs  during  the  developing  period  of  life  be- 
fa^  fore  the  bodies  of  the  Tortebm  are  AiUy  ossi- 
fled.  In  young  people  wboare  growing  rapidly, 
and  whose  moscular  system  is  weak,  any  bad 
habit,  as  for  example,  that  of  standing  and  throwing  the 
weight  of  tite  body  oonstantly  on  one  leg,  gives  rise  to  a 
drooping  of  the  pelvis  ou  one  side ;  or,  if,  when  writing  at 
a  desk,  they  are  allowed  to  sit  in  a  twisted  position,  a  lateral 
CQrvatare  of  the  spine  takes  place.  By  constant  indulgence 
in  these  bad  habits  the  cartilaginous  spinal  column  gets  set 
in  an  abnormal  direction.  In  the  concavity  of  the  curve 
there  is  increased  pressure  and  neoeoBarily  diminished 
growth,  in  the  convexity  of  the  curve  diminished  pressure 
with  increased  growth.  The  patient's  friends  will  probably 
notice  first  the  right  scapula  being  pushed  backwards  by 
the  underlying  ribs,  which  from  their  close  attachment  to 
the  dorsal  vertebm  participate  in  a  rotatory  movement 
occurring  in  t^e  Tertebrse  themselves,  and,  unless  means 
are  taken  to  alter  the  abnormal  distribution  of  pressnre, 
the  condition  wiU  become  worse  and  worse,  until  complete 
ossification  checks  the  progress  of  the  deformity.  The 
commonest  curvature  is  one  in  which  there  is  a  dorsal  con- 
vexity towards  the  right,  with  the  right  shoulder  higlier 
than  the  left.  Compensatory  curves  in  the  opposite  direc- 
tion form  in  the  lumbar  and  cervical  regiona.  Along  with 
the  lateral  curvation  a  rotation  of  the  bodies  of  the  vertebne 
towards  the  convexity  of  the  cnrve  takes  place ;  their 
spinoos  processes  necessarily  turn  towards  the  concavity 
of  the  curve.  Since  the  line  of  the  spinous  processes  of  the 
▼ertebne  can  be  easily  traced  through  the  skin,  their 
deviation  may  mislead  the  saperflcial  observer  as  to  the 
true  direction  in  which  curvature  has  taken  place.  As  the 
lateral  curvation  occurs  the  articular  facets  along  the  line 
of  the  concavity  are  pressed  together,  the  line  of  these 
facets  being  posterior  to  the  Ix^ies  of  the  vertebm  and 
their  tntervening  elastic  intervertebral  disks.  The  result 
of  this  is  that  the  vertebral  column  as  a  whole  catmot  fly 


away  towards  the  convexity.  The  anterior  parts  of  ths 
bodies,  being  fiuthest  away  ttom  the  fixed  point,  are  teert 
restrained  from  movement,  and  they  pass  away  to  a  gnstei 
extent  than  the  posterior  parte.  The  result  is  a  rotatioD 
of  each  vertebra  in  the  direction  indicated.  To  countenct 
this  deformi^  in  the  earliest  stages,  the  patient  (genersUy 
a  girl)  should  be  encouraged  to  walk  about  with  a  book  mi 
her  head,  to  retain  which  in  position  she  most  neoesaarily 
keep  perfectly  erect.  Mnsoular  exercises,  to  streugthen  tin 
musides  of  the  back,  ought  to  be  enjoined  and  superinteodsd 
by  the  surgeon.  During  the  intervals  of  rest  she  shoaldlte 
upon  her  iMick  on  a  firm  board,  and  should  carefully  avoil 
taking  any  exercise  which  gives  rise  to  weariness  of  the 
muscles ;  for,  whenever  the  muscles  become  weuled,  Aa 
will  attempt  to  take  up  a  position  which  throws  tiiestiahi 
off  them  on  to  her  ligamentous  and  bony  stroctores.  On« 
of  the  best  exercises  is  to  lay  the  patient  on  her  face,  fix  her 
fset,  and  encourage  her  to  raise  herself  by  using  themoBclts 
of  the  back.  When  the  deformity  becomes  more  marked 
the  use  of  the  trapeze  should  be  prescribed.  Hanging  witb 
her  arms  upon  the  trapeze,  the  weight  of  the  lower  limbe 
and  pelvis  will  tend  to  straighten  the  spine  as  a  whole, 
necessarily  diminishing  the  increased  pressure  upon  the 
oartilaginons  bodies  of  uie  vertebne  towards  the  concwritr, 
and  increasing  the  pressure  betwsen  the  sides  of  the  bodia 
towards  the  convexity.  The  tendency  to  rotation  mast  be 
counteracted  in  another  way.  The  pelvis  being  fixed, 
elastic  bands  attached  to  fixed  points,  one  in  front  of  tbs 
patient  towards  her  left  side,  another  behind  her  townda 
her  right  side,  are  to  be  grasped  by  her  rightand  left  hands 
respectively,  the  right  arm  passing  in  f^nt  of  her  body,tbe 
left  arm  behind  it.  When  the  patient  stretches  both  hudt 
simultaneously  there  will  bean  untwisting  of  the  spine  in 
a  direction  opposite  to  the  abnormal  rotation.  In  this 
description,  the  common  curvature — namely,  of  the  doTss) 
region  towards  the  right — has  been  taken  as  a  typicd  ex- 
ample to  illustrate  the  treatment.  When  the  dornl  carve 
is  in  the  opposite  direction,  the  untwisting  of  the  cnrve 
must  necessarily  be  In  the  opposite  direction  also.  During 
the  intervals  of  active  treatment  the  patient  must  wear  a 
rigid  support,  which  in  itself  has  no  direct  curative  actioo. 
bnt  will  materially  assist  the  treatment  by  preventing  the 
good  result  obtained  by  the  muscular  exercises  from  being 
nnlUfled.  (J.&) 


SURINAM.    See  Guiana,  Dutch,  vol.  xi.  p.  223. 

SURRENDER  iaamode  of  alienation  of  real  estate. 
It  ia  defined  by  Lord  Coke  to  be  "the  yielding  up  of 
an  estate  for  life  or  years  to  him  that  hath  an  im- 
mediate estate  in  reversion  or  remainder  "  (Coke  upon 
Littleton,  337b).  It  is  precisely  the  converse  of  re- 
lease, wnich  is  a  conveyance  bv  the  reversioner  or 
remainderman  to  the  tenant  of  the  particular  estate. 
A  surrender  is  the  nsual  means  of  enecting  the  aliena- 
tion of  copyholds.  The  surrender  is  made  to  the  lord, 
who  grants  admittance  to  the  purchaser,  an  entry  of 
the  surrender  and  admittance  Deing  made  upon  the 
court  roUs.  Formerly  a  devise  of  oopyholds  oould 
only  liave  been  made  by  surrender  to  the  use  of  the 
testator's  will,  followed  by  admittance  of  the  devisee. 
The  WiUs  Act  of  1837  now  allows  the  devise  of  oopy- 
holds without  surrender,  though  admittance  of  the 
devisee  is  still  necessary,  A  surrender  must  sinoe  8 
and  9  Vict  o.  106  be  by  deed,  ezcepit  in  the  case  of 
oopyholds  and  of  surrender  by  operation  of  law.  Sur- 
render of  the  latter  kind  generally  takes  place  by 
merger,  that  is,  the  combination  of  the  greater  and  less 
estate  by  descent  or  other  means  without  the  act  of  the 
party.  It  has  been  dealt  with  by  recent  legislation 
(see  Remainder).  In  Scotch  law  surrender  in  the 
case  of  a  lease  is  represented  by  renunciation.  The 
nearest  approach  to  surrender  of  a  copyhold  is  resigna- 
tion in  remanentiam  (to  the  lord)  or  resignation  in 
favorem  (to  a  purchaser).  These  modes  of  convey- 
ance are  now  pracUoally  superseded  by  the  simpler 
forms  introduced  by  the  ConveiraDcing  Act.  1874. 

SURREY,  a  metropolitan  county  of  England,  is 
Hate  X.  bounded  north  by  the  Thames,  which  sepa- 
rates it  from  Berks  and  Middlesex,  east  by 
Kent,  aoath  by  Sussex,  and  west  by  Hampshire. 
Owing  to  the  fact  that  it  includes  a  portion  of  Lon- 


don, it  ranks  fourth  among  the  coonties  of  EugUod 
in  point  of  population,  but  in  point  of  sie  it  is  mlf 
the  thirtieth,  the  total  area  bung  485,129  acre8,«758 
square  miles. 

The  geological  structure  of  Surrey  is  reflected  in  ila 
varied  and  picturesque  scenery,  the  charms  of  which 
are  enhanced  by  the  largeproportion  of  ground  still 
remaining  uncultivated.  The  extent  of  common  land 
is  also  very  great,  a  circumstance  which,  from^  its 
proximity  to  London,  must  be  considered  as  speoii^ 
fortunate.  The  northern  portion  of  the  ooiu^,inm 
London  baan,  belongs  to  the  Eocene  formation ;  the 
lower  ground  is  occupied  chiefly  by  the  London  day 
of  the  Lower  Eiocene  group,  stretching  (with  inter- 
ruptions) from  London  to  ^arnham  ;  this  is  frin^ 
on  its  southern  edge  bgr  Uie  plastic  clays  or  Woc^wich 
beds  of  the  same  group,  which  also  appear  in  isolated 
patches  at  Headley  near  Leatherhead ;  andtheThanet 
sands  of  the  same  group  crop  out  under  the  London 
clay  between  Beddington,  Banstead,  and  Leatfaerhead. 
The  northwestern  portion  of  the  county,  covered  chiefly 
by  heath  and  Scotch  flr,  belong  to  the  Middle  Eocene 
group,  or  Ba^hot  sands :  the  Fox  Hills  and  the  Uealc 
Chobham  Ridges  are  formed  of  the  upper  seiiea  of 
the  group,  which  rests  upon  the  middle  beds  oocupnag 
the  greater  part  of  Bagsiiot  Heath  and  Bisl^uianr- 
bright  Commons,  while  eastwards  the  commons  of 
Chobham,  Woking,  and  Esher  belong  to  the  lower 
division  of  the  group.  To  the  south  of  the  Eocene 
formations  the  smooth  rounded  outlines  of  the  chalk 
bills  extend  through  the  centre  of  the  county  flrran 
Famham  to  Westerham  (Kent).  From  Famham  to 
Guildford  they  form  a  narrow  ridge  called  the  Hot's 
Back,  about  half  a  mile  in  breadth  with  a  hi|rh  noith- 
em  dip,  the  greatest  elevation  reached  in  this  section 
being  505  feet.    East  of  Guildford  the  northeni  dip 
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decreases,  and  the  oatcrop  mdens,  throwing  oat  pic- ' 
turesque  siinimtta,  ireqaentJy  partly  wooded,  and  com- 
maadiDfC  widely  vari^rated  views,  the  highest  elera- 
tioD  being  Botley  HiU  near  Titeey,  866  feet.  The 
Upper  Oieensand  or  gray  chalk  marl,  locally  known  as 
firestone,  crops  oat  underneath  the  Chalk  along  the 
southern  escarpment  of  the  Downs,  and  the  Gault,  a 
darlt  blue  marl,  rests  beneath  the  Upper  Greensand 
in  the  bottom  of  the  lone  narrow  valley  which  sepa- 
rates the  chalk  Downs  from  the  well-marked  Lower 
Greensand  hills.  Leith  Hill  of  this  formation,  reaches 
a  height  of  967  feet,  and  from  its  isolated  position 
commands  one  of  the  finest  views  in  the  south  of  Eng- 
Laad,  the  next  highest  summits  being  Hindhead  Hill 
(894  feet)  and  Holmbury  Hill  (857  feet).  The  south- 
ern part  of  the  oouoty^  belongs  to  the  Wealden  forma- 
tion of  freshwater  origin :  the  lower  strata  or  Hastinf^ 
beds  oocapy  a  small  portion  at  the  Boutheastem  comer, 
hot  the  greater  part  consists  of  a  bine  or  brown  shaly 
clay,  amid  which  are  deposited  river  sheUs,  plants  of 
tropical  origin,  and  reptilian  remains. 

The  whole  of  the  county  north  of  the  Downs  is  in 
the  basin  of  the  Thames.  Besides  a  number  of  smaller 
Btreftms,  its  chief  affluents  from  Surrey  are  the  Wey 
at  Weyhridge)  the  Mole  at  East  Moulaey,  and  the 
Wandle  at  Wandsworth.  The  Eden,  a  tributary  of 
the  Medway,  tidces  its  rise  in  the  southeast  comer  of 
Surrey. 

Aooording  to  the  agricnltaral  returns  for  1886,  of  the  total 
area  of  the  county  399,034  acres  were  nader  cnltivatioD, 
77,663  being  ander  corn  crops,  44,996  onder  green  crops, 
26,741  rotation  Krassos,  138,117  permanent  {nstore,  2&17 
hops,  and  fallow.  There  are  conaiderable  -varieties  of 
■oti,  ranging  from  plastic  cli^  to  calcareous  earth  and  bue 
rocky  heath.  The  plastic  day  is  well  adapted  for  wheat, 
the  mori  largely  grown  of  the  com  crops,  ooco^ing  2&,6M 
■ens  in  1888,  while  barley,  oats,  and  pease,  which  grow  well 
on  ^e  loamy  Holls  in  dlflbrent  ports  of  the  county,  occupied 
respectiTely  15,439,  24,706,  and  4597  acres,  beans  occnpying 
1872  and  rye  1256.  Of  green  crops  there  were  6432  acres 
Boder  potatoes,  1^975  under  turnips  uid  swedes,  9995  man- 
golds, 800  conrati,  3680  cabbage,  kohl'ToM,  and  rape,  and 
9076  vetohflB  and  other  green  Ac(Hisldetable  propor- 

tion of  the  area  under  green  crops  is  occnpied  by  the  market 
gardens  on  the  alluvial  soil  along  the  banks  of  the  Thames, 
especially  in  the  vicinity  of  London.  The  total  area  of 
nnrsery  gronnda  in  18B6  was  1466,  and  of  market  gardens 
SSSSacreo.  In  early  times  the  market  gardaiers  were  Flem- 
ings, who  introduced  the  culture  of  asparagus  at  Battersea 
and  of  carrots  at  Cbertsey,  for  which  this  dlatarict  is  still 
funoos.  The  area  under  orchards  in  1886  was  2144  acres. 
Bhododendrons  and  anleas  axe  largely  grown  tnthe  nortb- 
wcetom  district  of  the  county.  In  the  neighboihood  of 
M Itcham  varioos  medicinal  ptaate  are  extensively  cultivated 
for  the  London  herb-sellers  aad  druggists,  such  as  lavender, 
mint,  camomile,  anise,  rosemary,  liquorice,  hTSSop,  etc.  The 
ealcormns  soil  in  the  neighborhood  of  Funhom  Is  well 
adapted  for  hops,  but  this  crop  in  Surrey  is  of  minor  im- 
portance. There  is  a  conaiderable  area  under  wood  (42,974 
acres  in  1881).  Oak,  chestnut,  walnut,  ash,  and  elm  are 
extensively  planted  -  alder  and  willow  plantations  are  com- 
mon; and  the  Scotch  fir  propagates  natnraJly  from  seed  on 
the  commons  in  the  northwoBt  of  the  county.  The  extent 
of  posture  land  is  not  great,  with  the  exception  of  the 
Downs,  which  ore  chiefly  occupied  as  sheep-runs.  Dairy- 
farming  is  a  more  important  indastry  than  cattle-feeding, 
rlarge  qnantities  of  muk  being  sent  to  London.  The  num- 
ber of-horaee  in  1886  was  9930,  of  which  3273  wereunbroken 
horses  and  mares  kept  solely  for  breeding ;  of  cattle  49,986, 
of  which  24,869  were  cows  and  heifen  in  milk  or  in  calf 
and  8699  other  cattle  two  years  old  and  above ;  of  sheep 
87,656;  and  of  pigs  25,173. 

.  According  to  the  latest  (1873)  landowners  SOum  for  Eng- 
Joud,  Surrey  was  divided  among  17,293  proprietors  pogoeso 
ing  308,746  acres  at  an  annual  valne  of  £2,285,814  [$11,109,- 
066.04],  in  addition  to  which  there  were  40,037  acres  of 
common  lands.  Of  the  proprietors  12,712.  or  nearly  two- 
thirds,  possessed  less  than  one  acre  each,  the  total  which 
they  owned  being  2861  ocres.  The  average  annual  rental 
per  acre  of  the  land  all  over  was  about  £5  14s.  9d  [(27.88]. 
The  following  proprietors  held  over  5000  acr^  each:  earl 
of  Lovelace,  9958;  crown,  7496;  earl  of  Onslow,  6563;  Sir 
W.  B.  Clayton,  6505;  a.  W.  Q.  Leveson-Gower,  6368. 

-  JfiMM(/i(c<wrM.— The  more  important  manafbeturee  ore 
chiefly  confined  to  London  and     immediate  neighborhood 


(see  London,  vol.  xiv.  pp.  841-2).  There  are  paper-mills 
at  Wandsworth,  and  along  the  valley  of  the  Wandle  there 
are  suns',  drug,  and  copper  mills.  Calico  bleaching  and 
printing  are  carried  on  to  a  small  extent  in  the  same  valley, 
and  there  are  also  a  few  alUc  mills  and  tuinerics.  Bopes, 
snuff,  and  drags  ore  likewise  mannStctnred  along  the  banks 
of  the  Mole.  Woollen  goods  and  hosiery  are  nutde  at  Oo- 
dalming,  uid  gunpowder  la  largely  mannfhetared  at  Chil- 
worth. 

OmmuNtcotMn. — In  addition  to  the  navigation  by  barges, 
steamers  ply  on  the  Thames  as  far  as  Hampton.  The  Ba- 
singstoke Canal  tram  Basingstoke  to  the  WeyatWeybridge 
crosses  the  northwest  comer  of  the  county,  and  the  Sarrcy 
and  Sussex  Canal  passes  southwards  from  the  Wey  near 
Ouildfordto  the  AniQ.  Surrey  is  more  completely  supplied 
by  railways  than  any  other  county  in  England,  the  London, 
Chatham,  and  Dover,  the  Sontb-Eastern,  tbe  London, 
Brighton,  and  Soath  Coast,  and  the  London  and  South- 
western Railways  intersecting  it  by  their  main  lines  as 
well  as  by  various  branches. 

AdtMnutratim  and  I\>pvUitwit.—SaTte7  contains  14  hun- 
dreds ;  the  borough  of  Sonthwark  (pop. 221,946), which  hasno 
municipal  government,  but  for  certain  purposes  is  connected 
with  the  city  of  XiOndon;  and  the  municipal  boroughs  of 
OodalmiuK  (2605),  Guildford  (10,856),  Kingston-upon- 
Thames  (20,648),  and  Beigate  (18,662).  A  considerable 
portion  (22,472  acres,  with  a  population  in  1881  of  980,522} 
is  within  the  metropolitan  district  of  London,  in  addition 
to  which  there  are  the  following  urban  sanitary  districts— 
Aldersbot  (20,1551,  Croydon  (7R953),  Dorking  (6328),  East 
Moulsey  (3289),  Epsom  (6916),  Famham  (4488),  Ham  Com- 
mon (1349),  Hampton  Wick  (2164),  New  Maiden  (%38), 
Richmond  (19,066),  Surbiton  (9406),  Teddington  (6599),  and 
Wimbledon  (15,950).  The  county  has  one  conrt  of  quarter 
sessions,  and  is  divided  into  twelve  petty  and  special  ses- 
siomU  divisions.  The  central  criminal  conrt  has  jurisdic- 
tion over  certain  parishes  in  this  county.  The  borough  of 
OuildfoH  has  a  separate  conrt  of  quarter  sessions  and  com- 
mission of  the  peace;  the  boionghs  of  Beigate  and  Kin^- 
ston-upon-Thamefl  have  oommissious  of  the  peace;  the 
bonm^  of  Soutiiwark  is  included  in  the  petty  sessional 
division  of  Newlngton ;  and  the  borough  of  Oodalming,  In 
which  the  mayor  and  ex-mayor  arc  magistrates,  forms  part 
of  the  petty  sessional  division  of  Qnildford,  the  county 
Justices  having  ooncarrent  jurisdiction.  The  county  con- 
tains 162  civil  parishes,  with  parts  of  two  others.  It  is 
shared  omong  the  dioceses  of  Canteihury,  Rochester,  and 
Winchester.  Until  1886  the  county  for  poritamentary  pur* 
poses  was  divided  into  East,  Hid,  and  West  Surrey ;  it  is 
now  rearranged  in  six  divisions,  viz.,  Kingston,  Mid  (£p- 
smu),  North-East  (Wimbledon),  North-West  (Cherts^), 
South-East  (Beigate),  and  Sooth-West  (Guildford).  Tlie 
portim  of  Surrey  fimneriy  Included  in  tbe  borough  of 
Greenwich  was  in  1^  included  in  the  borough  of  Deptford 
(Kent) ;  tbe  borough  of  Guildford  was  disfranchised ;  one 
member  was  given  to  (>oydon:  and  iosteod  of  the  two 
metropolitan  boroughs  of  liunbeth  and  Sonthwark  the 
following  fifteen  constitaeudes  (eoeh  returning  one  mem- 
ber) were  created:  Battersea  and  Clapham,  constituting 
two  divisions;  Camberwell,  embracing  the  divisions  of 
North  Camberwell,  Dulwioh,  and  Peckham;  Lambeth,  em- 
bracing the  divisions  of  Brixton,  Kennlngton,  Lambeth 
North,  and  Norwood ;  Soutbwark,  containing  the  divisions 
of  Bermonds^,  Botherhithe,  and  Bouthwark  West ;  Wands- 
worth ;  and  Newlngton,  with  tbe  divisions  of  Walworth 
and  West  Nowington. 

Since  tbe  banning  of  the  19th  century  the  population 
has  increased  nearly  600  per  cent.  From  268,233  in  1801  it 
had  increased  by  1821  to  399,417,  by  1851  to  683,062,  by  1871 
to  1,091,635,  and  by  1881  to  1,436,899,  of  whom  683,228  were 
males  and  753,671  females.  The  number  of  persons  to  an 
acre  is  2.96  and  of  acres  to  a  person  0.34.  Within  the  last 
decade  the  increase  has  been  35.1  per  cent.,— much  greater 
than  tiie  increase  in  tbe  general  town  population  of  Ehig- 
land  and  Wales,  which  was  19.63  per  cent.,  the  increase  in 
the  whole  population  being  only  14^.  Nearly  two-thirds 
(980,^2)  of  the  population  belong  to  the  metropolitan  dis- 
trict of  London,  bat  the  suburbs  of  London  extend  prac- 
l^ally  thronghoot  the  greater  part  of  the  county,  its  in- 
crease in  population  being  cbtefiy  due  to  the  building  of 
residence  for  those  who  have  business  or  professional  in- 
terests in  London. 

Sistoiy  and  AnHqmtiei. — Notwithstanding  its  proximity 
to  London,  Surrey  has  been  associated  with  few  great  events 
in  English  history.  Boman  remains  have  been  discovered 
at  Albury,  Kingston,  Titsey,  Woodcote,  and  a  few  other 
places,  but  none  are  of  much  importance.  On  several  of 
the  hills  there  are  remains  of  camps  of  either  Roman  or 
British  origin.  The  Boman  Stane  Street  from  London  to 
Cbiohester  in  Sussex  passed  by  Kingston,  Chessington, 
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Leatberhead,  Dorking  (where  its  remuoB  wn  specially  well 
marked},  Leith  Hill,  aod  Ooklef.  During  the  Baxon  period 
Surrey  wu  inoloded  In  the  domlnUnu  of  the  South  Saxons, 
and  afterwards  of  WflBsez.  Ita  name  Sor^y  or  "aouth 
kingdom"  has  i^parently  reference  to  its  poeitioa  sooth  of 
London  or  sontii  of  tlie  Thames.  Kingston  in  Surrey  was 
in  838  the  seat  of  a  witanagemot  convened  by  Egbert ;  and 
after  the  eaptare  of  Winchester  by  the  Danes  It  was  frtm 
901  to  978  Uie  place  where  the  Anglo-Sazon  kings  were 
etowned.  Surrey  was  an  earidom  of  Godwine;  and  after 
the  conqaest  was  bestowed  on  William  de  Warren,  who  had 
married  Gnndrada,  sapposed  to  have  been  a  daughter  of 
the  Conqueror.  From  the  time  that  the  great  chioter  was 
on  15th  June.  1215,  signed  by  King  John  at  Sunoymede 
near  Egham  the  historical  anuals  of  the  county  are  a  olank, 
until  the  period  of  the  Civil  War,  when  a  uinniBh  took 
place,  7th  June,  1648,  at  Kingston. 

The  only  ecclesiastical  ruins  worthy  of  special  mention 
are  the  pictnresqne  walls  of  Newark  Priory,  founded  for 
Angustinians  in  the  time  of  Richard  Cmar  de  Lion;  and 
the  Early  English  crypt  and  part  of  the  refectory  of 
Waverley  Abbey,  the  earliest  house  of  the  Cistercians  in 
England,  founded  in  1128  by  William  Giffbrd,  bishop  of 
Winchester.  The  Annalet  WaverlietueB,  published  by  Giale 
in  his  Seriplont  and  afterwards  in  the  Becord  series  of 
OkoiifeZM,  are  supposed  to  have  suggested  to  Sir  Walter 
Scott  the  name  of  his  first  novel.  The  church  architecture 
,  is  of  a  very  varied  kind,  and  has  no  peculiarly  special 
features.  Among  the  more  interesting  churches  are  Albury, 
the  tower  of  which  is  of  Saxon  or  very  early  KormaD  date ; 
Beddlugton,  a  fine  example  of  the  Perpendicular,  and  con- 
taining monuments  of  the  Garew  family ;  Cbaldon,  remark- 
able for  its  ft^sco  wall-paintings  of  the  12th  century, 
discovered  dnring  restoration  In  1870;  Compton,  which, 
though  mentioned  in  Domesdi^,  poaso— es  little  of  its 
original  architecture,  bnt  is  worthy  of  notice  for  its  two- 
storied  ctiancel,  and  its  carved  wooden  balustrade  sur- 
mounting the  pointed  Transition  Xorman  arch  which 
separates  the  nave  from  the  chancel ;  St.  Mary's,  Guildford, 
eontaining  examples  of  Norman,  Early  English,  Decorated, 
and  Perpendionur,  bnt  is  of  interest  chiefly  fbr  the  gro- 
tesque carving  on  the  corbels  of  the  aisles  and  the  colored 
medallions  on  the  roof  of  the  north  chapel ;  X^igh,  Per- 
pendicular, possesBlng  some  very  fine  brasses  of  ^e  16th 
century;  Ungfleld,  Perpendioalar,  containing  ancient 
tombs  and  biuses  of  ^e  Cobhams ;  Ockham,  chiefly  Dec- 
orated, with  a  lofty  embattled  tower,  containing  the  man- 
aoleum  of  Lord  Chancellor  King  (d^  1734),  with  full-length 
statue  of  the  chancellor  by  Bysbroeck;  Belgate,  chiefly 
Perpendicular,  bnt  with  Transition  Norman  idUars  in  the 
nave;  Stoke  d'Abemon,  Early  Eoglish,  with  the  earliest 
extant  English  brass,  that  of  Sir  John  d'Abemon,  1277 ; 
and  Woking,  Decorated,  with  Eariy  English  chancel.  Of 
old  castles  the  only  examples  are  Fammun,  occupied  as  a 
palace  by  the  bishops  of  Winchester,  originally  built  by 
Henry  of  Blois,  and  restored  by  Henry  UI. ;  and  Guild- 
ford, with  a  strong  quadrangular  Norman  keep.  Ancient 
domestic  architecture  is,  however,  well  represented,  the 
examples  including  Beddington  Hall,  now  a  female  orphan 
asylum ;  the  ancient  mansion  of  the  Oorews,  rebuilt  in  the 
reign  of  Qneen  Anne,  but  still  retaining  tiie  hall  of  the 
Elizabethan  building;  Crowhurst  Place,  built  In  the  time 
of  Henry  VII.,  the  ancient  seat  of  the  Gaynesfordi,  and 
fkvquentiy  visited  by  Henry  Vni. ;  portions  of  Croydon 
PfUsoe,  an  ancient  seat  of  the  arohbishops  of  Omterbury; 
the  gate  tower  of  Eslier  Place,  built  by  William  of  Wayn- 
flete,  bishop  of  Winchester,  and  repaired  by  Cardinal 
Wolaey;  Archbishop  Abbot's  hospital,  Guildford,  in  the 
Tudor  style;  the  flue  old  Elizabethan  honse  of  Loeely  near 
Guildford ;  Cowley  House,  Chertsey,  originally  of  the  time 
of  James  I.,  inhabited  by  the  poet  Cowley  fVom  the  Bestora- 
tion  till  his  death ;  Smallfleld  Place,  now  a  &rmhonae,  at 
one  time  the  seat  of  Sir  Edward  Bysshe,  garter  king-at- 
»rms ;  and  Sutton  Place,  dating  from  the  time  of  Henry 
VIII.,  possessing  curious  mouldings  and  ornaments  in 
terra-cotta.  Among  the  eminent  persons,  specially  con- 
nected with  Surrey  may  be  mentioned  Geoi^  Abbot,  uoh- 
bishop  of  Canterbury,  uie  son  of  a  cloth-workw  in  Guild- 
ford ;  Arthur  Onslow,  bom  at  Herrow  in  1691,  who  became 
member  for  Guildford  and  speaker  of  the  Honse  of  Com- 
mons ;  Sir  William  Temple,  who  lud  his  residence  at  Hoor 
Park,  where  he  died  in  1699 ;  Sir  Nloolas  Chrew,  beheaded 
for  conspiracy  in  1539,  and  other  members  of  the  fhmily, 
who  had  their  ancestral  seat  at  Beddington;  John  Evelyn, 
the  diajrl8t>  who  was  born  at  Wotton  in  1620 ;  Malthus,  the 
political  economist,  who  was  born  at  the  Bookery,  near  the 
flame  j^aoe,  in  1766;WUltam  Oobbetfe,  who  was  bora  near 
Famham  in  1768;  Home  Tooke,  who  was  bom  at  West- 
minster, wrote  his  well-known  book  at  Purley,  and  died  at 
Wimbleidon  in  1812;  the  historian  Gibbon,  who  was  bora 


at  Pntaey  in  1737,  which  was  also  the  birtbiilMB  of  Ona- 

well,  the  minister  of  Henry  VIIL 

See  Toplev*!  Oeolon  tbe  Weaid  and  Whltaker's  Oeolosv  V 
London  Aim,  formin*  part  of  the  Memoirt  of  Qeotogtaal  9mrwii  t( 
Vniled  Kingdom:  Surrej/ AnAxologleal  OotUetuma;  Autoef, ifttcvul 
JBttom  and  AuMqaiUei  of  9itrreu,  6  vols.,  17IS-1» :  Manning  cod 
Brur,  HiM.  and  Jjtttg.  qfBurrtfi,  180»-14;  Brayley,  nmontpk.  SU. 
(tf  awTVy.  5  volSu  18U-46 :  Lysons,  Surinna  if  Lmaam,  S  vob., 
1800-11 ;  BaxtontoMMdv  Book  of  fibmy,  1878.  (T.  J.  ■.) 

SURBET,  Hehbt  Howabd,  Eabl  or  (1516?- 
1547),  ooe  of  the  leadeis  in  the  poetic  moTOMt 
uDder  Henry  VIIL  that  heralded  the  great  ootbont 
of  the  Btiaahethan  period.   Of  his  persoDal  life  out- 
side hia  poetry  only  the  harest  outline  is  known,  wl 
till  oomparatiTely  of  late  even  that  outline  wtB  not 
free  from  ooofiisioa.   Three  different  men— the  giaed- 
father  of  the  poet,  hiB  father,  and  the  poet  lumsdf— 
bore  the  title  within  a  period  of  ten  or  eleven  yeua ; 
and  at  one  time  the  poet  was  oonfounded  with  Im 
mndfather,  and  supposed  to  have  heen  preeent  atthe 
battle  of  Flodden  (1513).    He  was  not  bom  till  at  least 
two  years  after  that  event.    It  was  his  ffrandbUier 
who  distinguished  himself  at  Flodden  under  the  tide 
of  the  eu^l  of  Surrey,  and  was  created  duke  of  Norfcft 
as  a  reward  for  his  services,  snnendering  the  title  of 
Surrey  to  his  son,  the  poet's  father,  for  his  lifetime. 
Although  the  poet  has  always  been  mosi  fiunilisriy 
known  as  (he  ei^  of  Surrey,  he  really  h^  the  title 
only  by  courtesy,  suooeeding  to  it  on  that  footing  in 
1524,  when  his  fkther  became  duke  of  Norfolk.  Id 
one  of  his  poems  he  speaks  of  having  passed  "his 
ebildish  years"  at  Windsor  "with  a  king's  son." 
This  was  Heniy  V III.  *s  natural  son,  Henry  Fitnoj, 
doke  of  Richmond,  who  was  affianoed  to  Surrey's  nster, 
Mary,  but  died  before  he  was  out  of  his  teens.  It  is 
BomeUmes  said  that  the  two  were  educated  together 
at  Windsor ;  but  the  sweet  companionship  to  whidi 
the  poem  refers,  when  the  two  youth  "hoved"  in  the 
large  green  courts  "  with  eyes  cast  up  into  the  maid- 
en^ tower,"  belongs  to  the  last  yearof  Fitsroy'ssboit 
life.   Whether  or  not  Surrey  was  educated  fttMn  litenl 
childhood  with  a  king's  boq,  he  via  certainly  edneited 
with  the  oare  far  Utmuy  culture  which  aboat  that 
tame  became  common  in  the  households  of  Ekigiish 
noblemen ;  and,  as  the  fashion  was,  he  was  mai,  after 
passing  through  Cambridge,  to  complete  his  educstiMi 
in  Italy.    The  tradition  that  he  made  the  tour  of  Eu- 
rope BS  a  knight-errant,  uphdding  agunst  all  oomets 
the  superiority  of  his  mistress  Geraldine,  has  no  ex- 
trinnc  evidence  in  its  favor.    If  Gleraldine  was,  as  a 
commonly  supposed,  Elizabeth  Fitsgerald,  a  daoghter 
of  the  ean  of  Kildare,  she  was  but  a  child  of  seven  « 
eight  years  when  Surrey  set  out  on  his  travels-  The 
legend  about  his  kni{;ht-errantiy  is  probaUy  only  a  aigo 
of  the  extent  to  which  his  chivalrous  personaSty  m 
poetry  fascinated  the  imagination  of  his  own  and  ths 
next  gMioatiMi.   The  eminence  of  the  Howards  at 
Henri's  court  was  eridaioed  in  many  ways :  in  the 
festivities  at  the  king's  marriage  with  Anne  of  Cteves, 
Surrey  was  the  leader  of  one  of  the  sides  at  the  twir- 
nament,  and  two  years  later  his  cousin,  Catherine 
Howard,  became  the  king's  fifth  wife.    Surrey  took  an 
active  part  in  the  insignificant  wars  of  Henry's  later 
3rears,  accompanied  the  expedition,  led  by  his  &ther. 
which  ravaged  the  south  of  Scotland  in  1542,  and  heU 
a  commana  in  the  French  expedition  of  1544.  When 
the  king's  death  was  known  to  be  near,  the  doke  ^ 
Norfolk  was  suspected  of  aiming  at  the  throne,  and 
Surrey's  own  haughty  and  ostentatious  manners  onu- 
tenanoed  the  suspicion.    A  month  before  the  king's 
death  both  were  arrested  and  lodged  in  the  Tower  nn 
on  the  13th  January,  1547,  Snney  was  bronght  to 
trial  for  high  treason,   ^e  main  charge  against  hin 
was  that  he  had  "falsely,  malitnoudv,  and  treacbw- 
ously  set  up  and  borne  the  arms  of  Edward  the  Coa- 
fessor."    His  plea  that  the  arms  belonged  to  his  tt- 
oestors  was  probably  not  accepted  as  an  extenuatioa 
of  the  offence.   A  common  Jury  found  him  guilty,  and 
he  was  executed  on  Tower  ffiu  on  19th  Jannuy. 
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His  poemi,  which  had  been  one  of  the  oocapatiom  of  his 
laowded  life,  first  appeared  in  print  in  I^ttd'a  iRteMami  In 
UB7.  On  the  title-pane  of  this  memorable  pablication  Sar- 
nfs  name  itood  flnfe,  bat  this  was  probably  in  deRsrenee 
to  bis  rank ;  Wyatt  was  the  Srat  in  point  of  time  of  Henry's 
"eonrtlv  makers"  (see  Wyatt).  mrrey, indeed,  expressly 
ackaowledges  Wyatt,  who  was  several  yean  his  senior,  as 
bis  master  in  poetry-  Seeing,  however,  that  their  poMns 
were  flnt  pablished  in  the  same  volume,  many  years  after 
the  death  of  both,  their  names  can  oever  be  disusoeiated, 
and  it  most  always  be  liard  to  say  which  was  the  loader  in 
the  various  new  and  beaatiful  forms  of  verse  wh  ich  TattePi 
MueeUoH]/  introdaced  into  English  poetry.  Sarrey's  only 
anqnestionable  distinction  as  a  metaiciaji  lies  outside  the 
JftMwUany:  his  translation  of  the  second  and  fourth  books 
«r  the  jffiieid  into  blank  verse— the  first  attempt  at  blank 
verse  In  English — was  published  separately  by  Tottel  in  the 
same  year.  Bat  bis  sonnets  (iu  varions  schemes  of  verse), 
his  elegy  00  the  death  of  Wyatt  {in  elegiac  staves  shut  iu 
l^aflul  couplet),  t^lB  pastoral  poem  (a  lover's  complaint 
pat  into  the  mouth  of  a  shepherd ),  and  his  lyrics  in  livelier 
measures  are  all  extremely  Intereeting  experiments,  and 
served  aa  models  for  more  than  one  generation  of  courtly 
singers  and  sonueteers.  In  form  as  well  as  in  subetancfl 
Sorrey  and  his  compeers  were  largely  indebted  to  Italian 
predeceasors;  most  <Mf  his  poems  are  in  fiwt  transUtiiMU  or 


adaptations  of  Italian  originals.  The  tone  of  the  love 
sentimeat  was  new  In  Enguah  poetry,  very  different  in  its 
eameetneas,  passion,  and  fluitactie  extravagance  trtm  the 
lightness,  gayety,  and  homm-  of  the  Chanoeriaa  school.  In 
this  respect  TottiFi  MiacMutjf  helped  to  ednoate  the  English 
mase  for  the  trinmf>hs  of  the  tragic  drama.  Santa's  own 
contributions  are  distiuguisbed  by  their  copioos  and  impet- 
oouB  eloquence  and  sweetness, 

SURROGATE  1  is  a  deputy  of  a  bishop  or  an  ecolft- 
siastioal  jud^,  acting  in  the  absence  of  his  principal, 
and  atiictly  hound  by  the  authority  of  the  latter.  At 
present  the  chief  duty  of  a  surrogate  is  the  granting 
of  marriage  Hcenaes.  Quite  recently  judgments  of  the 
arches  court  of  Canterbury  have  been  delivered  by  a 
surrogate.  The  office  is  unknown  in  Scotland,  but  is 
of  some  importance  in  the  United  States.  In  the 
State  of  New  York  the  surrogate's  court  is  a  court  of 
record,  with  jurisdiction  over  the  administration  of 
the  persooal  estate  of  a  deceased  person  and  certain 
other  matters.  In  New  Jersey  the  Borrogate  is  an 
official  of  the  orphans'  court,  grants  unopposed  pro- 
bates, etc. 


SURVEYING." 


SURVEYING  is  the  art  of  determining  the  relative 
positions  of  prominent  points  and  other  objects 
on  the  surface  of  the  ground  and  making  a  graphical 
delineation  of  the  included  area.  The  general  prind- 
on  which  it  is  conducted  are  in  all  instances  the 
same :  certain  measures  are  made  on  the  ground  and 
corresponding  measures  are  protracted  on  paper,  on  a 
scale  which  is  fixed  at  whatever  fracUon  of  the  natural 
scale  may  be  mo6t  appropriate  in  each  instance.  The 
method  of  operation  varies  with  the  masnitade  and 
importanoe  of  the  Borrey,  which  may  emhraise  a  rast 
empire  w  be  restricted  to  a  nuall  plot  of  land.  All 
sniT^  rest  primarily  on  linear  measures  for  direct  de- 
terminaUons  of  distance ;  bat  these  are  usually  largely 
sapi^eiDented  by  angular  measnres,  to  enable  distances 
to  De  dedivoed  by  the  prinoipleB  of  geometry  which  can- 
not be  oonyenienljy  measured  over  the  aurfaoe  of  the 
groand  where  it  is  hilly  or  broken.  The  nature  of  a 
surrey  depends  on  the  proportion  which  the  linear 
and  the  angular  measures  bear  to  each  other;  it 
may  be  purely  linear  or  even  purely  anxular  but  is 

fenerally  a  combination  of  both  methc||(M.  Thus  in 
ndia  there  are  numerous  instances  of  large  tracts 
having  been  surveyed  by  the  purely  linear  method,  in 
the  coune  of  the  revenue  surveys  which  w«re  iuitiaied 
fay  the  native  Governments.  The  opmtions  were 
conducted  by  men  who  had  no  knoiriedge  of  geometry 
or  of  any  other  measuring  instrument  than  the  rod  or 
chfun,  and  whose  prin<n|wl  object  was  the  determina- 
tion of  fairiy  accurate  areas  ;  their  methods  sufficed  for 
this  purpose  and  were  accepted  and  perpetuated  for 
many  years  by  the  European  officers  to  whom  the  reve- 
nue assessments  became  intrusted  afler  the  subveision 
of  the  native  rule.  In  India,  too,  there  are  extensive 
tracts  of  country  which  have  been  surveyed  by  the 
purely  an^ipilar  method,  either  because  the  groand  did 
not  penult  of  the  chain  being  emi^loyed  with  advan- 
tage, aa  in  the  Himalayan  mountains  and  hill  tracts 
generally,  or  because  the  chwn  was  considered  poHU- 
oally  objectionable,  as  in  native  states  where  it  would 
have  been  regarded  with  suspicion. 

1  ["In  American  law.  A  term  used  In  some  States  to  denote 
the  judKe  to  whom  Jurisdiction  of  the  probate  of  wIIIb,  the  iirTant 
of  administration  and  of  fniardlanBhlp  la  confided.  In  Rome 
States  he  ia  called  snrroirate.  in  otbers,  ludge  of  prabste,  reRiflter, 
Jodge  of  the  orphans'  court,  etc.  He  u  oralnanly  a  county  nffl- 
«er,  with  a  local  ^r1»dlctlon  limited  to  his  county."  (An(rter'« 
Law  DielionaTy.)—ku.  Eo.] 

slFor  a  history  of  the  United  SUtes  Geological  Survey  see 
V<.r.  XXIX.-AK.  En.]  ' 


Snrveys  of  any  grutt  extent  of  oountry  were  formeriy 

construct  on  a  msis  of  points  whose  positions  were 
fixed  astronomically,  and  in  some  countries  this  method 
of  operation  is  stjll  of  neoessitv  adopted.  But  points 
whose  relative  positions  have  been  fixed  by  a  tnangu- 
laUon  of  moderate  accuracy  presen  t  a  more  satisfactory 
and  reliable  baffls;  for  astronomical  observations  are 
liable,  not  only  to  the  well-known  intrinsic  errors  which 
are  caused  by  uncertainties  in  Uie  catalogued  places  of 
the  moon  and  stars,  but  toexternfJ  errois  arising  from 
deflections  of  the  plumb  line  under  Uie  influence  of 
local  attractions,  and  t^ese  of  themselves  materiaUy 
exceed  the  errors  which  would  be  generated  in  a  furiy 
executed  triangulation  of  a  not  excessive  length,  say 
not  exceeding  500  miles.  The  French  Jesuits  who 
made  a  survey  of  China  for  the  emperor  about  1730 
appear  to  have  been  the  first  deliberately  to  discard 
the  astronomical  and  adopt  the  trigonometrical  basis. 
In  India  the  change  was  made  in  1800,  when  what  is 
known  as  the  Great  Trigonometrical  Survey  was  initi- 
ated by  M^jor  Lambton — ^with  the  support  of  Colonel 
Weltesley,  afterwards  Duke  of  Wellington — as  a  means 
of  connecting  the  several  surveys  of  routes  and  districts 
which  had  already  been  made  in  various  parts  of  the 
country,  and  as  a^  basis  for  ftitnre  topography.  This 
necessitated  the  inception  of  the  survey  as  an  onder- 
taking  calculated  to  satisfy  the  requirements  of  geodesy 
as  well  as  geography,  beorase  the  latitudes  and  longi- 
tudes of  the  points  of  the  triangulation  had  to  be  deter^ 
mined  for  future  reference, — as  in  the  case  of  the  dis- 
carded  astronomical  stations,  though  in  a  different 
manner, — ^by  processes  of  calculation  combining  the 
results  of  the  triangulation  with  the  elements  of  the 
earth's  figure.  The  latter  were  not  then  known  with 
much  accuracy,  for  so  far  geodetic  operations  had  been 
mainly  carried  on  in  Europe,  and  additional  operations 
nearer  the  ec^uator  were  much  wanted ;  the  survey  was 
conducted  with  a  view  to  supply  this  want.  Thus  a 
high  order  of  accuracy  was  aimed  at  from  the  very  first. 
In  course  of  time  the  operations  were  extended  over 
the  entire  length  and  breadth  of  Hindustan  and  beyond, 
to  the  farther  limits  of  British  sway ;  they  cover  a 
larger  area  than  any  other  national  surrey  as  yet  com- 

{  pleted,  and  are  ver^  elaborate  and  pretnse.  liius,  as 
triangulation  constitutes  the  most  appropriate  basis 

:  for  survey  operations  generally,  a  short  account  will  be 

g'ven  of  { 1 )  the  methods  of  the  Great  Trigonometrical 
urvey  of  India.   This  will  be  followed  by  accounts  of 
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(2)  travending  as  a  basis  for  surrey,  (3)  levelling,  (4) 
sarrey  of  interior  detail,  (5)  representation  of  ground, 

!6)  geographical  reconnaissance,  (7)  nautical  surveying, 
8]  mapping,  (9)  map  printing,  (10)  instruments. 

I.  Qreat  Tbioonometkical  Survey  of  India. 

1.  General  Outliim.  —  Primarily  a  network  was 
thrown  over  the  southern  peninsula.  The 
mSlDM.  triangles  on  the  central  meridian  were  meas- 
ured with  extra  care  and  checked  by  base- 
lines at  distances  of  about  2°  apart  in  latitude  in  order 
to  form  a  geodetic  arc,  with  the  addition  of  astronomi- 
cally determined  latitudes. at  certain  of  the  stations. 
The  base-lines  were  measured  with  ohaias  and  the 
prin<Hpal  angles  with  a  3-foot  theodolite,  which,  how- 
ever, was  bully  damaged  idmost  at  the  outset  by  an 
aonaent  to  the  azimothal  ciic^e.  The  signals  were 
oaims  of  stones  or  poles.  The  chains  were  somewhat 
rude  and  their  units  of  length  had  not  been  determined 
originally,  and  could  not  be  afterwards  ascertained. 
The  results  were  good  of  their  kind  and  sufficient  for 
geographical  purposes ;  but  the  central  meridional  arc 
—the   greatarc  — was  eventually  deemed  inadequate 
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for  geodetic  req^uirementa.  A  superior  instrumental 
equipment  was  introduced,  with  an  improved  modm 
operandi,  under  the  direction  of  Colonel  Everest  in 
1832.  The  network  system  of  triangulation  was  super- 
seded by  meridional  and  longitudinal  chains  taking  the 
form  of  gridirons,  and  resting  on  base-lines  at  the 
angles  of  the  gridirons,  as  represented  in  Fig.  1.  For 
convenience  of  reducUon  and  nomenclature  the  trian- 
ffulatioD  west  of  meridian  92°  E.  has  been  divided  into 
five  sections, — the  lowest  a  trigon,  the  other  four  quad- 
rilaterals distinguished  by  cardinal  points  whidi  nave 
reference  to  an  observatory  in  Central  India,  the 
adopted  origin  of  latitudes.  In  the  northeast  quadri- 
lateral, wliicn  was  first  measured,  the  meridiontd  chains 
are  about  one  degree  apart ;  this  distance  was  latterly 
much  increased,  and  eventually  certain  chains — as  on 
the  Malabar  coast  and  on  meridian  84°  in  the  southeast 
quadrilateral — were  dispensed  with,  because  good 
Becondary  triangulation  for  topography  had  been  accom- 
plishod  before  they  could  be  commenced. 
2.  Modern  Baxe- Lmes. — AH  these  were  measured 
with  the  Colby  apparatus  of  compensation 
Bftse-liDM.  bars  and  microscopes.  The  bars,  10  feet 
lonf;,  were  set  up  horizontally  on  tripod 
stands  ;  the  microscopes,  6  inches  apart,  were  mounted 
in  pairs  revolving  round  a  vertical  axis  and  were  set 
up  ou  tribraohs  fitted  to  the  ends  of  the  bars.  Six  bars 
and  five  central  and  two  end  pairs  of  microscopes — the 
latter  with  their  v«1ieal  axes  perforated  fur  a  look-down 


telescope — constituted  a  complete  apparatus,  meisar- 
ing  63  feet  between  the  ground  pins  or  registers.  For 
explanation  of  compensation  see  Eaath,  FiocRi  or 
THE,  vol.  vii.  p.  517-18.  Compound  bars  are  neeea- 
sarify  more  liable  to  accidental  changes  of  length  tbaa 
simple  bars ;  they  were  therefore  tested  fKim  tine  to 
time  by  comparison  with  a  standard  simple  bar ;  the 
microscopes  were  also  tested  by  comparison  with  t 
standard  6-incli  scale.  At  the  ver^'  Qnit  base-line  the 
oompeusated  liars  were  found  to  be  liable  to  seneible 
variations  of  length  with  the  diurnal  variations  of  tem- 
perature ;  these  were  supposed  to  be  due,  not  to  emnr 
in  effiacting  the  oompensataon,  but  to  the  diffant 
thermal  oonduotivities  of  the  brass  and  the  iron  ooot- 
ponentB.  It  became  iieoeSBaiy,  therefore,  to  determine 
the  mean  daily  length  of  the  bars  very  predsdy,  tat 
which  reason  they  were  systematically  compared  with 
the  standard  before  and  after,  and  sometimes  at  the 
middle  of,  the  base-line  measurement  throughout  the 
entire  day  for  a  space  of  three  days,  and  under  condi- 
tions as  nearly  similar  as  possible  to  those  obtuning 
during  the  measurement.  Eventu^ly  thermoinetei» 
were  applied  experimentally  to  both  components  i 
compound  bar,  when  it  was  found  tnat  the  diior' 
nal  variations  in  length  were  prindpaUydoe  to 
difference  of  position  relatively  to  tbe  bud,  not 
to  differenoe  of  conductivity, — tiie  oomponoit 
nearest  the  sun  aoqutring  heat  most  rapidly  or 
parting  widi  it  most  Aawa,  notwithstanding  that 
both  were  in  the  same  box,  which  was  ahrrn 
kept  under  the  cover  of  a  tent  and  carefofi; 
sheltered  from  the  sun's  raya.  Happily  tlie 
systematic  comparisons  of  the  oompouDO  bus 
with  the  Bteadard  were  found  to  give  a  enfi- 
oiently  exact  determination  of  the  mean  diil^ 
length.  An  elaborate  investigation  of  theweU- 
oal  probable  errors  at  the  Cape  Oomorin  base 
showed  that,  for  any  base-line  measured  as  usnal 
without  thermometers  in  the  compound  bars, 
the  p.e.  may  be  taken  as  ±  1.5  oiillionth  pai(» 
of  the  length,  excluding  unaaoertainable  constut 
errors,  and  that  on  introdnoing  thermometas 
into  these  bam  the  p.&  was  diminished  to±0L5} 
mUlionthB. 

In  all  base-line  measurements  tbe  weak  point 
is  the  determination  of  the  temperature  of  the 
bars  when  that  of  the  atinospnere  is  nfi^ 
rising  or  falling ;  the  thennomet«8  aoqme 
and  lose  heat  more  rapidly  than  the  bar  if 
their  bulbe  are  outside,  and  more  slowly  if  inside 
the  bar.  Thus  there  is  always  more  or  less  lagging 
and  its  effects  are  only  eliminated  when  the  rises  ino 
falls  are  of  equal  amount  and  duration ;  bat  as  a  nle 
the  rise  generally  predominates  greatly  during  the  osmI 
hours  or  work,  and  whenever  this  happens  laggioc 
may  cause  more  error  in  a  base-line  measured  witfi 
fflmple  bars  than  all  other  sou  roes  of  error  oomluDedL 
In  India  the  probable  Kvenga  lagging  of  the  standard- 
bar  thermometer  \nui  estimated  as  not  lees  than  0.3*^ 
Fahr. ,  corresponding  to  an  error  of — 2  miUionths  in 
the  length  of  a  hue-line  measured  with  iron  btm 
With  compound  bars  lagging  would  be  much  the  same 
for  both  components  and  its  influence  would  conse- 
quently be  eliminated.  Thus  the  most  perfect  bM^ 
line  apparatus  would  seem  to  be  one  of  corapcnsatioo 
bars  with  thermometers  attached  to  each  oomponeot : 
then  the  comparisons  with  the  standard  need  only  be 
taken  at  the  times  when  the  temperature  is  oODsUurt, 
and  there  is  no  lagging. 

3.  Factor  of  Expansion  of  Standard  Bar.—Thit 
was  first  determined  in  1832  by  measuring  snuM 
the  increment  in  length  between  tempera-  of 
tures  of  76**  and  212r^  Fahr. ;  in  1870  the  ^ 
ioOTement  between  52°  and  %"  was  measored ;  the  le- 
suite  indicated  an  increase  of  expansion  with  tempen- 
ture.  They  were  therefore  combined  on  theemptriou 
assumption  that  the  expansion  is  the  snm  of  two  lennfi, 
— the  first  X  times  the  temperature,  the  second  y  time* 
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the  square  of  the  tempeiuture ;  x  and  y  were  then 
determiQed  from  the  two  equations  of  condition  given 
by  the  two  sets  of  measnrements.  The  resulting  value 
of  the  expansion  at  62°  was  found  to  be  5  per  oent. 
le&s  than  the  previously  derived  value  at  the  mean 
temperature  of  144°,  thus  showing  the  importance  of 
employing  a  factor  varying  with  the  mean  temperature 
of  each  base-line  ;  and  this  was  done  in  the  final  i 
doctions. 

4.  Fkm  of  IVicMffulation.  — Tlus  was  broadly  a 
sjvtem  of  internal  meridional  and  longitu- 
dinal  chuns  with  an  external  border  of 
oblique  chains  following  the  course  of  the 
frontier  and  the  coast  lines.  The  design  of  each  chain 
was  DOOMsarily  much  influenced  by  the  physical  features 
of  the  country  over  which  it  was  carried.  The  most 
difficult  tracts  were  plains  of  great  extent,  devoid  of 
any  commanding  pomts  of  view,  in  some  parts  covered 
with  dense  forest  and  jungle,  malarious  and  deadly, 
and  almost  uninhabited,  in  other  parts  covered  with 
towns  and  villages  and  umbrageous  trees, — the  acijuncts 
and  concomitants  of  a  teeming  population.  In  such 
tracts  triangulation  was  impossible  except  b^  construct- 
ing bffy  towem  as  stations  of  observabon,  raising 
them  to  a  sufficient  height  to  overtop  at  feast  the 
earth's  curvature,  and  then  either  increasing  the  height 
to  surmount  all  obetaoles  to  mutual  vision,  or  clearing 
the  lines,  both  of  which  wore  laborious  and  expensive 
processes.  Tkaa  in  hilly  and  open  country  the  chains 
of  triangles  were  generally  made  **double"  through- 
out, ue.,  formed  of  polygonal  and  quadrilateral  figures, 
to  give  greater  breadth  and  accuracy ;  but  in  tracts  of 
ibrest  and  dose  coiintry  they  were  carried  out  as  series 
of  angle  triangles,  to  give  a  minimum  of  labor  and  ex- 

Knse.  Symmetry  was  secured  by  restricting  tfaeanf^les 
tween  the  limits  of  30°  and  90°.  The  average  side 
length  was  30  miles  in  bill  country  and  U  in  the  plains ; 
the  longest  ptindpal  aide  was  62.7  miles,  though  in 
the  seoondaiy  triangnktion  to  the  Himalayan  peaks 
there  were  hoob  exceeding  200  miles.  Long  sides  were 
at  first  oonsidercd  desirabto,  on  the  prindple  Uiat  the 
fewer  the  links  the  greater  the  accuracy  of  a  chain  of 
triangles  ;  but  it  was  eventually  found  that  good  ob- 
aervations  on  long  sides  could  onl^  be  obtained  under 
exceptionally  favorable  atmospheric  condiljons,  wbidi 
were  of  rare  occurrence.  The  sides  were  therefore 
shortened,  whereby  the  observations  were  much  im- 
proved and  accelerated.  In  pl^ns  the  length  was 
governed  bj^  the  height  to  which  towers  could  be  con- 
veniently raised  to  surmount  the  curvature,  under  the 
well-known  condition,  height  in  feet  =  i  X  square  of 
the  distance  in  miles;  thus  24  feet  of  height  was 
needed  at  each  end  of  a  side  to  overtop  the  curvature 
in  12  miles,  and  to  this  had  to  be  wlded  whatever  was 
required  to  surmount  obstacles  on  the  gnrand.  In  In- 
dian plains  refraction  is  more  frequently  negative  than 
positive  durins  sunshine;  no  redocdon  oould  theie- 
tbre  be  made  for  it. 

6.  /Section  of  Sites  for  Statiom. — This,  a  very  sim- 
pie  matter  in  hilts  and  open  country,  is  often 
Ul^Sji^      very  difficult  in  plains  and  close  country. 

In  the  eariy  operations,  when  the  great  are 
was  being  carried  across  the  wide  plains  of  the  Oan- 
getic  valley,  which  are  covered  with  villages  and  trees 
and  other  obstacles  to  distant  vision,  masts  35  feet  high 
were  carried  about  for  the  support  of  the  small  recon- 
noitring theodolites,  with  a  sufficiency  of  poles  and 
bamboos  to  form  a  scaffolding  of  the  same  height  for 
the  observer.  Other  masts  70  feet  high,  with  arrange- 
ments for  displaying  blue  lights  by  night  at  90  met, 
were  erected  at  the  spots  where  station  sites  were 
wanted.  But  the  oost  of  transport  was  great ;  the  rate 
of  progress  was  slow ;  and  the  results  were  nnsaUs- 
fiiotory.  Eventually  a  method  of  touch  rather  than 
aght  was  adopted,  feelinx  the  ground  to  seareh  for 
the  obstacles  to  be  avoided,  rather  than  attempting  to 
look  over  them;  the  " rays  "  were  teiwed  either  by  a 
minor  triangulation,  or  by  a  traverse  with  theodoute 


and  perambulator,  or  by  a  simple  alicrnment  of  flaxs. 
The  first  method  gives  the  direction  oT  the  new  station 
most  accurately  ^  the  second  searehes  the  ground  most 
closely ;  the  third  is  best  suited  for  tracts  of  unin- 
habited forest  in  which  there  is  no  choice  of  either 
line  or  site,  and  the  required  station  may  be  built  at 
the  intersection  of  the  two  trial  rays  leadine  up  to  it. 
As  a  rule  it  has  been  found  most  economical  and  ex- 
peditious to  raise  the  towers  only  to  the  height  neces- 
sary for  snrmonnting  the  onrvatnre,  uid  to  remove  the 
trees  and  other  obstacles  on  the  lines. 

6.  Structure  of  the  fHne^xU  Stations. — Each  has  a 
central  masonry  piUar,  circular  and  3  to  4 

feet  in  diameter,  for  the  support  of  a  large  ^^hJ,^ 
theodolite,  and  around  it  a  platform  14  to 
16  feet  square  for  the  obeervatonr  tent,  observerK 
and  signauers.  The  pillar  is  carefully  isolated  from 
the  platform,  and  when  solid  carries  the  station  mark — 
a  dot  surrounded  by  a  circle — engraved  on  a  stone  at 
its  surface,  and  on  additional  stones  or  the  rock  in  s^, 
jn  the  normal  of  the  upper  mark ;  but,  if  the  height 
is  considerable  and  there  is  a  liability  to  deflection,  uie 
pillar  is  oonstructed  with  a  central  vertical  shail  to  en- 
able the  theodolite  to  be  plumbed  ov^  Uie  ground- 
level  mark,  to  which  access  is  obtained  through  a  pas- 
sage in  the  basement.  In  early  years  this  precaution 
against  deflection  was  neglected  and  the  pillars  were 
built  solid  throughout,  whatever  their  height;  the 
surrounding  platforms,  being  usually  constructed  of 
sun-dried  bricks  or  stones  and  earth,  were  liable  to  M\ 
and  press  against  the  pillars,  some  of  which  thus  be- 
came deflected  during  the  ratny  seasons  that  intervene 
between  the  periods  during  which  operations  were  ar- 
rested or  the  commencement  and  close  of  the  succes- 
sive circuits  of  triangles.  In  some  instences  displace- 
ments of  mark  occurred  of  which  the  magnitudes  were 
not  ascertainable,  but  were  estimated  as  equivalent  to 
p.e.  's  of  about  =b  9  inches  in  the  length  and  2. 4''''  in 
the  azimuth  of  the  ndo  between  any  two  de&oted 
towers;  and,  as  these  theoretical  errors  are  idenUnl 
with  what  may  be  expected  at  the  end  of  a  dtun  of 
36  equilateral  triangles  in  which  all  the  angles  have 
been  measured  with  a  p.e.  =±0.5''^  the  old  triangu- 
lation over  soUd  towers  had  evidently  suffered  mxuAi 
more  from  the  deflections  of  the  towers  than  firom 
erron  in  the  measurements  of  the  angles. 

7.  Instrummtt  for  Measurma  Principal  Angles. — 
Large  theodolites  were  invariably  employed.  Repeat- 
ing circles  were  highly  thought  of  by  French  geodesists 
at  the  time  when  the  operations  in  India  were  being 
commenced :  but  they  were  not  used  in  the  scrvey, 
and  have  now  been  generally  disrarded. 

The  prindpal  thwdolites  are  somewhat  similar  to 
the  astronomer's  alt-asimuth  instrument, 
but  with  larger  arimuthal  and  smaller  ver-  iim! 
tical  drdes,  also  with  a  greater  base  to  give 
the  firmness  and  stability  which  are  required  in  meas- 
uring horizontal  angles.  The  azimuthal  drelra  have 
mostly  diameters  or  either  36  or  24  inches,  the  vertical 
drcles  having  a  diameter  of  18  inches.  In  all  the 
theodolites  the  base  is  a  tribrach  resting  on  three  lev- 
elling foot-screws,  and  the  cirdea  are  read  by  micro- 
scopes ;  but  in  different  instruments  the  fixed  and  the 
rotatory  parts  of  the  body  vary.  In  some  the  vertical 
axis  is  fixed  on  the  tribrach  and  projects  upwards  ;  in 
others  it  revolves  in  the  tribrach  and  projects  down- 
wards. In  the  former  the  azimuthal  circle  is  fixed  to 
the  tribrach,  while  the  telesoope  pillars,  the  micro- 
scopes, the  damps,  and  the  taneent  screws  are  at- 
tached to  a  drum  revolving  round  the  vertical  axis  ; 
in  the  latter,  the  microscopes,  damps,  and  tangent 
screws  are  fixed  to  the  tribrach,  while  the  telescope 

Sillars  and  the  azimuthal  circle  are  attached  to  a  phUa 
xed  at  the  head  of  the  rotatory  vertical  axis.  The 
former  system— called  thi^  of  j^iruj'  microscopes — ^per- 
mits the  verUcal  axis  to  be  readily  opened  out  and 
cleaned,  and  presenta  the  same  clamp  and  tangent 
screw  fw  employment  during  a  round  of  angles;  tlM 
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latter — the  system  of  fixed  microicopea — Deo^tates 
the  removal  and  repUoement  of  all  the  microscopes, 
clamps,  aad  tangent  screws  whencTer  the  axis  is 
cleaned,  which  is  very  troublesome,  and  it  presents 
three  sets  of  clamps  and  tangent  screws  for  suooessire 
employment  during  a  round  of  ^Qgles,  which  is  a  de- 
parture from  true  differeDtiality.  The  vertical  axis  is 
perforated  for  oentring  over  the  station  mark  with  the 
aid  of  a  ''look-down  telescope  "  instead  of  a  plmnmet 
The  azimuthal  circle  is  invariaUy  read  by  an  odd  num- 
ber of  mioTOBoopeB,  dtJier  three  or  five^  at  equal  inter- 
vals apart.  The  t^esoope  rests  with  its  pivote  in  Y's 
at  Uie  head  of  two  pQlan  of  a  snfficoent  height  to 
enable  it  to  be  oomiuetdlr  tuned  round  in  altitude. 
The  vffftioal  drde  is  fizea  to  the  transit  axis  of  the 
telescope,  and  is  read  by  two  microeoc^xse  180°  apart, 
at  the  extremities  of  arms  prmecting  from  one  or  the 
pillars.  The  stand  is  a  well-braoea  tripod,  carrying 
an  iron  ring  on  which  the  theodolite  rests,  and  may  be 
turned  round  bodily  whenever  desired,  as  for  shining 
the  position  of  the  zero  of  the  azimuthal  circle  rela- 
tively to  the  points  under  observation.  The  ring  is  3 
inches  broad  and  of  the  same  diameter  as  the  cirae  of 
the  foot-screws  of  the  theodolite.  In  some  instm- 
ments  the  foot-screws  rest  directly  on  the  ring;  but 
the  instrument  can  be  mised  off  uie  ring  and  turned 
round  with  the  aid  of  an  apparatus  in  the  oentre  of 
the  stand.  In  others  thay  rest  in  grooves  at  the  angles 
of  an  hron  trian^e  whidi  rits  on  the  ring  and  can  be 
shifted  in  position  by  hand,  thus  vrith  the  stand  wdl 
levelled  in  the  first  instance  the  circle  may  be  set 
within  y  of  any  required  reading.  The  eentnng  over 
the  station  mark  is  performed  by  poshine  screws 
placed  either  in  the  drum  of  the  stand  or  at  the  angles 
of  the  triangle. 

For  travelling  the  theodolites  were  packed  in  two 
cases,  the  larger  containing  the  body  of  the  instrument, 
the  smaller  the  telescope  and  the  vertical  circle ;  the 
stand  constituted  a  third  package.  £^h  was  carried 
on  men's  shoulders  as  the  safest  method  of  transport ; 
the  weights,  of  the  heaviest  36-inoh  and  of  the  lignteet 
24-tn<^  instruments^  as  packed  with  ropee  and  bam- 
boos, were,  respectively,  as  follows:  body,  649  ft>; 
telescope,  130;  stand,  232;  total,  1011  ft;  and  300, 
135,  and  186,  total^  620  lb. 

8.  SiffnaU. — Oaims  of  stones,  polee,  or  other  opaque 
Uj^nalswere  primarily  employed,  the  angles 
signals.  bemg  measured  by  day  only ;  eventualiv  it 
was  found  that  the  atmosphere  was  often 
more  favorable  for  observing  by  night  than  b^  day,  and 
that  distant  points  were  raised  weU  into  view  by  re- 
fraction by  night  which  might  be  invisible  or  onlyseen 
with  difficulty  by  day.  Lamps  were  then  introduced, 
of  the  simple  form  of  a  cup  6  inohes  in  diameter, 
filled  with  cotton  seeds  steeped  in  oil  and  resin,  to 
burn  under  an  inverted  earthen  jar  30  inches  in  diam- 
eter, with  an  aperture  in  the  tdde  towurds  the  observer. 
Subsequently  Uiis  oontrivanoe  gave  place  to  the  Ar- 
j^d  lamp  with  parabolio  reflector;  t^e  opaque  day 
signals  were  diseaided  for  heliotropes  reflecting  the 
sun's  rays  to  the  observer.  The  introduction  of  lu- 
minous signals  not  only  rendered  the  night  as  well  as 
the  day  available  for  the  observations,  but  changed 
the  character  of  the  operations,  enabling  woric  to  be 
done  during  the  dry  and  healthy  season  of  the  year, 
when  the  atmosphere  is  generally  hazy  and  dust  laden, 
instead  of  being  restricted  as  formerly  to  the  rainy 
and  unhealthy  seasons,  when  distant  opaque  objects 
are  best  seen-  A  higher  degree  of  accuracy  was  also 
secured,  for  the  luminous  signals  were  invariably  dis- 
played through  diaphragms  of  appropriate  aperture, 
tauly  centred  over  the  station  mark  ;  and,  looking  like 
stars,  they  could  be  observed  with  f;reaJber  precision, 
whereas  opaque  signals  are  always  dim  in  comparison, 
and  are  liable  to  be  seen  eccentrically  when  the  light 
falls  on  one  side. 

A  signaUing  party  of  three  men  was  nsnaUy  found 
BufBraent  to  manipulate  a  pur  of  heliotropes— one  fbr 


un^le,  two  for  double  reflection,  aooordin^;  to  the  sob's 

gtsition — and  a  lamp,  Uiroughout  the  nwht  and  diy. 
eliotropeni  were  abo  employed  at  the  oosen^  sta- 
tions to  flash  instructions  to  the  signallers. 

9.  Meaxtiring  Horizontal  Angles. -~'t\iQ  theoddilSB 
were  invariably  set  up  under  tents  for  pro- 
tection against  sun,  wind,  and  rain,  and  {f^jf"^ 
centred,  levelled,  and  acUusted  for  the  runs  ° 
of  the  mimwcopes.  Then  the  signals  were 
observed  in  reguhu-  rotaticm  round  the  horizon.  alt«^ 
nately  from  r^ht  to  lefL  and  vice  versa ;  after  the 
piesoribed  minimum  nnmbo'  of  rounds,  either  two  or 
three,  had  been  thus  measured,  the  telescope  was 
turned  through  180°,  both  in  altitude  and  anmath,, 
ohan^mz  the  posirion  of  the  face  of  the  vertical  oiRile 
relatively  to  the  observer,  and  further  rounds  woe 
measured  ;  additional  measures  of  single  angles  wen 
taken  if  the  prescribed  ofaservatiinis  were  not  suffid- 
entl^  aooordant.  As  the  mieroaoopes  were  invariably 
equidistant,  and  their  number  was  atwavs  odd,  dther 
three  or  five,  the  readings  taken  on  the  azimuth^ 
circle  during  the  telescope  pointings  to  any  ohjed  in 
the  two  positions  of  the  vertical  drde,  "face  right" 
and  '*  face  left "  were  made  on  twice  as  many  equidis- 
tant graduations  as  the  number  of  microscopes.  The 
theodolite  was  then  shifted  bodily  in  asimuth  by  being 
turned  on  the  ring  on  the  head  of  the  stand,  w\aea 
brought  new  graduations  under  the  microscopes  at  the 
telescope  pointings  ;  then  ftirtho'  rounds  were  meas- 
ured in  the  new  positions,  face  right  and  face  left. 
This  process  was  repeated  as  often  as  bad  been  pre- 
viously prescribed,  the  sucoessive  angular  shifb  of 
position  being  made  by  e^ual  arcs  brining  eqiudiitaiit 
graduations  under  the  microscopes  dunng  the  succes- 
sive telescope  pointings  to  one  and  the  same  olaeot 
By  these  arrangements  all  periodic  errors  of  graaoa- 
tion  were  eliminated,  the  numerous  graduations  Uut 
were  read  tended  to  cancel  accidental  errors  of  divisioD, 
and  the  numerous  rounds  of  measuree  to  minimize  the 
errors  of  observation  arising  from  atmospheric  and 
personal  causes. 

Tbe  following  table  (I.)  gives  details  of  the  procedon  at 
difibrent  times ;  in  the  headings  U  stands  for  tbe  nomber 
of  microecopee  over  tbe  azimuthal  circle  of  the  theodt^Ite, 
Z  for  tbe  number  of  the  sero  aettiogs  of  tbe  circle,  N  fct 
the  number  of  gmduatlons  btougbt  under  tbe  mioroeot^K^ 
A  =  380°  +  N,  the  arc  between  ti^e  giaduatioii&,  S  the  pm- 
flo'ibed  namber  of  roandB  of  measureB,  and  P  =  B  X  Z,  tbe 
minimnm  number  of  telesoope  pointings  to  any  statioo,  oi- 
dnding  repetitions  for  discrepant  observations: 


Pertod. 

U 

Z 

N 

P 

1830-45 

6 

8 

40 

9" 

0- 

3 

24 

1845-55 

5 

10 

60 

7° 

12* 

2 

SO 

186&40 

[1 

'  10 
IS 

60 
36 

7° 

io» 

12' 
0* 

8 
3 

ao 
as 

Under  this  system  of  procedure  the  insbnmentiL 
and  ordinary  errors  are  practically  cancelled  and  any 
remaining  error  is  most  probably  due  to  lateral  refiao- 
tion,  more  especially  when  the  rays  of  light  grase  tbe 
surface  of  the  ground.  The  Uiree  angles  of  evay 
triangle  were  alw^  measured. 

10.  Vertical  Angles.  Refraction.— The  apparent 
altitude  of  a  distant  pjoint  is  liable  to  con-  vaitiMi 
siderable  variation  during  the  twenty-four  jjjffS 
hours,  under  the  influence  of  changes  in 
the  density  of  the  lower  strata  of  the  atmosphere. 
Terrestrial  refraction  is  very  capricious,  more  paitico- 
larly  when  the  rays  of  light  grase  the  surface  of  the 
ground,  passing  through  a  medium  whi^  is  liable  to 
extremes  of  rarefaodon  and  oondens^km,  nnda  the 
alternate  influence  of  the  sun's  heat  radiated  from  the 
sur&oe  of  the  ground  and  of  chilled  ^nosphexie 
vapor.  When  the  back  and  forward  verticals  at  a  psir 
of  stations  are  equally  refracted,  their  tUfferenoe  gives 
an  exact  measure  of  the  ^fferenoe  of  height.  Bat 
atmospheric  conditions  are  not  always  iMoticd  at  At 
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■gune  momeDt  everywhera  on  long  rays  whiob  graze 
the  Bur&oe  of  the  ground,  and  the  i&y  between  two 
redprocatiDg  stations  is  liable  to  be  differently  re- 
fncted  at  ita  eztremitjca,  each  end  being  influenced  in 
i  greater  degree  by  ike  oonditions  prevailing  around 
it  than  by  those  at  a  distance ;  ihm  instances  axe  on 
Koofd  of  a  station  A  being  invisible  from  another  B, 
wlule  B  was  vinUe  from  A. 

When  the  great  arc  entered  the  plains  of  the  Gan- 
j^jjiijjjQu  getio  valley,  simultaneous  reciprocal  verti- 
cals were  at  first  adopted  with  die  hope  of 
eliminating  refraction ;  but  it  was  soon  found  that  they 
£d  not  do  so  sufficiently  to  justify  the  expense  of  the 
additional  instrumentfl  and  omervers.  Anerwardsthe 
ba^  and  forward  verticals  were  observed  as  the  stations 
were  visited  in  suooession,  the  back  angles  at  as  nearly 
as  possible  the  same  time  of  the  day  as  the  forwara 
angles,  and  alwftys  during  the  so-called  time  of  mini- 
mom  refraetion,  which  ordinarily  oommeooes  about  an 
hour  afterappuent  noon  and  lasts  from  two  to  three 
hoan.  Tm  apparent  aemth  disUnoe  is  always 
greatest  then,  but  the  refraoUon  is  a  minimnm  only  at 
Btatioos  which  are  well  elevated  above  the  snrftoe  of 
the  ground ;  at  stations  on  plains  the  refraction  is  lia- 
ble to  pass  through  zero  and  attain  a  oonsidenble 
negative  magnitude  during  the  beat  of  the  day,  for  the 
lower  strata  of  the  atmosphere  are  then  less  dense 
than  the  strata  immediately  above  and  the  rays  are  re- 
fracted downwards.  On  plains  the  grei^t  positive 
refiictions  are  also  obtained, — maximum  valuesj  boUi 
Dontive  and  negative,  usually  occurring,  the  former 
by  night,  the  latter  bv  day,  when  the  sk^  is  most  free 
firom  clouds.  The  values  actually  met  with  were  found 
■  to  range  from  -f  1.21  down  to  —  0.09  parts  of  the  con- 
tained an  aa  plains;  the  normal  "coefficient  of  re- 
ftaction"  for  free  rays  between  hill  stations  below 
0000  feet  was  about  .07,  whichdiminishedto.Oiabove 
18,000  feet,  broadly  varying  inversely  as  the  tempen^ 
tore  and  directly  as  the  pressure,  but  much  influenced 
also  by  local  climatic  oonditions. 

In  measuring  the  vertioal  angles  with  the  great  the- 
odolites, graduation  errors  were  rcvaided  as  insignifi- 
cant oompared  with  errors  ariung  from  uncertain  re- 
fraction ;  thus  no  arrangement  was  made  for  effecting 
changes  of  zero  in  the  circle  settings.  The  observa- 
tions were  always  taken  in  pairs,  face  risht  and  left, 
to  eliminate  indiax  errorsj  only  a  few  daily,  but  some 
on  as  many  days  as  possible,  for  the  variations  from 
day  to  day  were  found  to  be  greater  than  the  diurnal 
variati(»M  during  (he  hours  of  nunimum  refraction* 

11.  RmtltM  diducedfrom  Obaervatiom  cf  Borkont/d 
Ai^^t ;  Weight*. — In  the  Ordnance  and  other  Burveys 
moearings  of  the  surrounding  stations  are  deduced 
from  the  actual  observations,  but  from  the  "included 
angles"  in  the  Indian  Survey.  The  observations  of 
every  angle  are  tabulated  vertically  in  as  many  columns 
IB  toe  number  of  circle  settiiw  &oe  left  and  faoe  right, 
v^],,^     and  the  mean  for  each  setting  is  taken. 

For  several  years  the  general  mean  of 
these  was  adopted  as  the  final  result ;  but  subsequently 
a  "concluded  angle"  was  obtuned  comlnniDg  the 
nngle  means  with  weights  inversely  proportional  to 
iI^-|-o'-^n,—i?  being  a  value  of  the  r.m,*.'of  rndua- 
tfOD  derived  empirically  from  the  differences  between 
the  general  mean  and  we  mean  fbr  each  setting,  o  the 
&«.«.  of  oliaerTation  deduced  from  the  differences  be- 
tween the  individual  measures  Mid  their  respective 
means,  and  n  the  number  of  measures  at  each  setting. 
Thus,  putting  toi,  v)^  .  .  .  .  for  the  weighta  of  the 
single  means,  to  tor  the  wejcht  of  theconcluded  angle, 
M  lor  the  general  mean,  (T for  the  oonduded  angle, 
f^,  dfi  •  •  •  for  the  differences  between  Jf  and  the 
angle  means,  we  have 

c^jf+y^'+-*;+  (I) 

•Bd  «=«!+«■+  ..»..(2). 


1  nwttMOf«tleal"«RW  (tf  mean  aqiiare"*l.4BX*'|Ri>l)al>la 


C — ilf vanishes  when  n  is  constant;  it  is  inappre- 
ciable when  g  is  rnuch^  larger  than  o  ;  it  is  signincant 
only  when  the  graduation  errors  are  more  minute  than 
the  errors  of  obaervation ;  but  it  was  always  small,  not 
exceeding  0.14^''  with  the  system  of  two  rounds  of 
measures  and  0.05^^  with  the  system  of  three  rounds. 

The  wMghta  of  the  concluded  angles  dras  obtained 
were  employed  in  the  primary  reduotions  of  the  angles 
of  single  triangles  and  polygons  which  were  made  to 
satisfy  the  geometrical  conditions  of  each  figure,  be- 
cause they  were  strictiy  relative  for  all  angles  measured 
with  the  same  instrument  ud  undw  dmilar  ciroum- 
stances  and  oonditions,  as  was  almost  always  the  case 
for  each  single  figure.  But  in  the  final  reductions, 
when  numerous  chains  of  triangles  composed  of  figures 
executed  with  different  instrumenta  and  under  Affer- 
ent circumstances  came  to  be  adjusted  amultaneously, 
it  was  necessary  tomodify  the  original  weights,  on  such 
evidence  of  t^e  pretnwon  of  the  angles  as  might  be  ob- 
tained from  other  and  more  roliable  sources  than  the 
aotnal  measures  of  angles.  This  treatment  will 
now  be  described. 

12.  Determxnation  o/"  TheortHcid  Abtolvte  Eiron 
of  Obterved  Angles. — Values  of  theoretical 
error  for  ^ups  of  angrles  measured  with  "^^^^f^ 
the  same  mstrument  and  under  umtlar  oon-  nngim. 
ditions  may  be  obtained  in  three  wtya, — 
(i.)  trom  the  squares  of  the  reciprocds  of  the  weight 
w  deduced  as  above  from  the  measures  of  such  angle, 
(il)  from  the  mwnitudes  of  the  excess  of  the  sum  of 
the  angles  of  each  triangle  above  ISO**  +  the  spherical 
exoeds,  and  (iii.)  from  tne  magnitudes  of  theoorrec- 
tions  which  it  is  necessary  to  apply  to  the  angles  of  poly- 
gonal figures  and  networks  to  satisfy  the  several  geo- 
metrioafoODditions  (indicated  in  the  next  section).  Xet 
ci,  eg,  and  ^  be  the  values  of  the  «.m.«.  thus  obtwned ; 
then,  putting  n  for  die  number  of  angles  grouped  to- 
gether, we  have 

[■qmaeiof  trlangnlarerrors] . 
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and  V: 


also  putting  W  for  the  mean  of  the  weights  of  the  t 
angles  of  a  polygonal  figure  having  m  geometrical  equa- 
tions of  condition,  and  z  for  the  most  probable  value 
of  the  error  of  any  observed  angle,  we  nave 

-        ■     =     for  a  single  flgan, 


~      ^  *  ■'OOP  ^"^  flgnre^ 

the  brackets  []  in  each  case  denoting  the  sum  of  all 
ike  quantities  involved,  et  usually  gives  Uie  best 
value  of  the  theoretical  error,  then  As  a  rule  t^e 
value  by  ei  is  too  small  ;  but  to  this  there  are  notaUe 
exceptions,  in  which  it  was  found  to  be  much  too 
great  The  instrument  with  whidi  die  anglei  were 
measured  in  these  instances  gave  verv  discrepant  re- 
sults at  different  setting  of  the  dnye :  but  this  was 
caused  by  large  periodic  errors  of  graduation  which 
did  not  affect  the  "condnded  angles,"  because  they 
were  eliminated  by  the  systematic  changes  of  setting, 
so  the  results  were  really  more  precise  than  was  ap- 
parent 

When  weights  were  determined  for  the  final  simul- 
taneous reduction  of  Uriangulations  executed  by  differ- 
ent instmmenta,  it  became  neoessaiy  to  find  a  factor  p 
to  be  applied  as  a  modulus  to  each  group  of  angles 
measured  with  the  same  instrument  and  under  umilu 
conditions,  to  convert  the  as  yet  relative  weights  into 
absolute  measures  of  precision,  p  was  madesei-f-<k 
whenever  data  were  available,  if  not  loci-t-e,;  then 
the  absolute  weight  of  an  observed  angle  in  any  group 
was  taken  as  w/^  and  the  e.m.s.  of  the  an^e  as 
1  -t-py/  u).  The  average  values  of  the  e.m.«.  thus 
deteimined  for  large  groups  of  angles,  meaaund  with 
the  36-inch  and  the  24-inch  theodolitiss,  ranged  fivm 
±0.24'^  to  ±  0.67^^  the  smaller  values  being  usuidly 
obtained  at  hill  stations,  where  tiie  atmoephoric  oon- 
ditions were  most  favorable. 
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13.  Ifarmonizing  Angles  of  IHfftmometrioal  Fig- 
WW.— Every  figure,  whether  a  single  tti- 
HamoQ-     angle  or  a  polygonal  netwoA,  was  made 

angles. 


^'ifea.       eooaiatant  by  tHe^applieation  of  oorrecUons 
to  the  observed  angles  to  satisfy  its  geomet- 


rical conditions.  The  three  angles  of  every  triangle 
having  been  ofaaerred,  their  som  had  to  be  made 
=18(r4-  the  spherical  excess ;  in  Detworica  it  was  also 
necessary  that  the  sum  of  the  angles  measured  round 
the  horizon  at  any  station  should  be  exactly  =  360", 
that  the  snm  of  the  parts  of  an  angle  measured  at 
different  Umes  should  equal  the  whole,  and  that  the 
ratio  of  anv  two  sides  should  be  identical,  whatever 
the  route  through  which  it  was  oomputed.  These  are 
called  the  triangular,  centrtU,  toto-partud,  tnd  side 
conditions ;  they  present  n  geometrical  equations, 
which  oontain  t  unknown  qoantities,  the  errors  of  the 
observed  angles,  t  being  almys  >n.  When  these 
eqaatlons  are  satisfied  and  the  dednoed  values  of  errors 
are  applied  as  oOrreotions  to  the  observed  angles,  die 
figure  becomes  consistent  Primarily  the  equations 
were  treated  by  a  method  of  saooessive  iH>proxima- 
ttons;  but  afterwards  they  were  all  solved  simaltane- 
ously  by  the  so-called  method  of  minimum  squares, 
which  leads  to  the  most  probable  of  any  system  of 
oorrections :  it  is  demonstrated  nnder  Eabth,  Fiocrk 
OF  THK  (vol.  vii.  pp.  517-18).  The  following  is  a  gen- 
eral outline  of  the  process : 

Let  zbe  the  most  probable  value  of  the  error  and  %  the 
reciprocal  of  the  weight  of  any  observed  angle  X,  aod  let 
s,  &,...»  be  the  coefficients  of  x  in  mcoenive  geometrical 
eqoatioQsof  coDditioa  whoMabsoliitetermflarefl^  A, . . . 
then  wa  have  the  following  groapofa  eqaatioDscontainiDg 
t  unknown  qoantities  to  be  oatiafied,  the  signiflcant  coeffi- 
cients of  s  being  1  tn  the  tri»ngolar,  to  to-partial,  and  cen- 
tral, and  ±  cot  X  in  the  side  equations : 

«in  +  mm 

J-        J.  t.  r 

.(3). 


6im  +  bm 


+  .  .  .  +ftt«l=  M  f 

+  ...  +  nixt—«tt  J 


The  values  of  x  will  be  the  most  probable  when    ^  J  * 

miQtmam,  a  condition  which  introduces  n  indetermiaate 
factors  A^,  .  .  ,  X«,  whose  ralaes  are  obtained  by  the  sola- 
tioD  of  the  following  equations ; 

[00.11]  Xa  +  \ab.u]  >i     . . .  +  [(m.KlX«  =  «« 


[a».H]  X«  i-  \hit.u\  »*  +  ...  +  [n».H. 
the  braokflts  indicating  summations  of  t  terms  as  to  left  of 

(3). 

Then  the  value  of  anr,  the  pth,  x  is 

a^=i^  ^(^X.+yXt  +  ...+«,X,  f  ...«...{5). 

 (6). 


The  minimum  or  i9  =  [«X] 


In  the  application  to  a  single  triangle  we  have  xi  +  xt  +  xa 
=  6,  X  =  «     (»i  +  M  +  «i) ;  a:i  =  uiX ;  n  ~  wX ;  2^  =  wiX. 

In  the  application  to  a  simple  polygon,  by  changing  sym- 
bols and  putting  X  and  Y  for  the  exterior  aod  Zfor  the 
central  angles,  wi^  errors  x,  y,  and  m  uxA  weight  recipro- 
cals u,  V,  and  w,  a  for  cot  X  and  b  for  cot  Y,  «  for  any  trlan- 
golar  error,  ec  and  e*  for  the  central  and  side  erroiB,  Xa  and 
A|  fbr  the  &etor8  for  the  central  and  side  equations,  and  W 
fbra-f-v-l-tB^the  equations  for  obtaining  Uie  fheton  be- 
come 

— r  (aw  —  bv)e~\ 
I       W  ] 
and  the  general  expressions  for  t^eerroTS  of  the  angles 


(7) 


.(8). 


ar=      <!  +  (air— oa  +  *r)^— ^ 

14.  CaJeulation  of  Sides  of  TWrinfffcs.— 1%6  angles 
having  been  made  geometrically  consistent  infer  se  in 
each  figure,  the  ude-lengths  are  computed  from  the 


Ltfltalt 
udkoii 

■titioa', 
ubna 


baae-Iine  onwards  by  Legendrei's  theorem,  esch  ugle 
being  diminished  by  oae-third  of  the  qiheri- 
oal  excess  of  the  tiiangle  to  which  A  u-  ,SSj[ 
pertains.   The  theorem  is  applicaUe  with- 
out sensible  error  to  triangles  of  a  muchlujerjae 
than  any  that  are  ever  measured. 

15.^  CcUctUatum  of  Latittidst  and  Lonffihuia  gf 
Stations  and  Azimuths  of  Sida. — A  sta- 
tion of  origin  being  chosen  of  which  the 
ladtude  and  bngitude  are  known  astronom- 
ically, Mid  also  the  aximuth  of  one  of  the 
surrounding  stations,  the  differences  of  Ud- 
tude  and  longitude  and  the  reverse  ui- 
mutfas  are  oalcul^ed  in  suoceasioo,  for  til  the  stt^ 
of  the  triangulat^on,  by  Puissaot's  fomuliB  [TnAi^ 
Oiodine,  Paris,  1842,  3d  ed.). 

Problem. — Assnming  the  earth  to  benhen»dal,lttAiij 
B  be  two  statfont  on  its  snT&ce,and  letthelititsdtaJ 
longitude  of  A  be  known,  also  the  aslmuA  of  B  it  i, 
the  distanoe  between  A  and  B  at  the  meaa  iM-laKliii 
have  to  find  the  latitude  and  longitade  of  B  sad  th 
azimuth  of  A  at  B. 

The  following  symbols  are  employed:  atiie  niviirx^ 

{a*—¥ '  i 
—f-j  '■' 

the  radius  of  curvature  to  the  meridlsu  In  ]atttBii,t= 
i  1—^5)^  H  '        normal  to  the  mvidisB  in  htUi 

X,  =  ^  1  — tin**  ft '  ^  ^ 
gitudeof  A;  X -t- AX  and  1,  +  aL  the  required  Istitndttd 
longitodaof  B;  ^  tin  aaimnth  of  B  at  A;  BOttami 
of  A  at  B;  ^A^B  —  ir  +  A);  cthedistueebrtmeiiBj 
B.  Then,  all  asimutbs  being  measured  Snm  the  mm  " 
have 

-OOS^OOKWl" 

p 

1  ^ 

—  5  —  sin*  ^  tan  X  coaec  1" 

—  7  "  oos«  ^  sin  2X  oosee  1" 
4  p.-  1  — ^ 


dX"= 


aL''= 


_|_  *      Bin*  il  cos  A  (1  +3  tan*  X)  cosec  I" 

0  p.* 

e  sin  A  ,,, 
 — coeeo  1" 

V   COS  X 

,  1     sin  2  ^  tan  X  „ 

~  2  cos  X 

1  «»  (l+Stann)  8in2_iicosM 
"6^  coeX 


+ 


1  e»  sin'  A  _tan«^ 
3 


eoaeel" 


cos  X 

— ^stn  .titan  XeoBeer 

\<?  f,   «  ,«WXi 


+  )^^dnSA>QsJ««l' 
-l-J  p  sin"  X  tan  X  (1 +2tann)«oi«  r 

Each  a  is  tlie  sum  of  fonr  terms  symbolised  by  ii.  ^  ^"jj 
it ;  the  calculations  are  so  arranged  as  to  prodiwe 
terms  in  the  order  A,  iL,  and  iA,  each  term  eatauf*' 


&A"  or  _ 
B^lr  +  A)^ 


&ctor  tn  calculating  the  following  term.  He  — — r 
is  shown  below  in  eqnati<mB  in  which  the  symbol*  f.  ^y^ 
repreaent  the  factors  which  depend  on  the  adoirtH  p**^ 
constants,  and  vary  with  the  latitade;  the  lc8V<»^ 
their  numerical  vuues  are  tabulated  in  the  AMaStrjr" 
to  JihtfiWuf «  as  CWoiIsfHus  of  the  Mum  AlrH^ 

ftx  P.  COS  il^      «j£  —  -HiX.©.  sec  A.  tan  J*  M-  tjir 

^  -    *,A.Jt  sin  A.e  i,L  cot  ^         M'  Tl f 

By  this  artifloe  the  calculations  are  rendered 

and  made  susosptible  of  being  readily  pCTftfWl  W^ : 

persons  who  are  acquainted  with  the  use  of 

tables. 

16.  Limits  within  which  Geodetic  Formla 
eavfiloyed  wUkovt  Sau&le  fWor.— Each  & 
pressed  as  a  series  of  ascending  diflerentiab  m  *^ 
all  terms  above  the  third  order  are  n^ledca ;  wi^ 
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ride-leDgth  c  in  do  case  exceeded  70  miles,  nor  was 
the  latitude  ever  higher  than  36°,  and  for 
M^Mio  'hese  extreme  values  the  maximnm  m&s- 
^maix.  nitodeR  of  the  fourth  differential  are  ODly 
0.002^  in  btitode  and  O.QOi'^  in  longi- 
tude and  azimuth. 

Far  greater  error  may  arise  from  uocertfuntiefl  re- 
garding the  elements  of  the  earth's  figore,  which  was 
assumed  to  be  spheroidal,  with  semi-axes  a  =  20, 922,- 
932  feet  and  6  =  20,853,375  feet  The  changes  m  AA, 
aL,  and  aA  which  woold  arise  from  errors  da  and  db 
in  a  and  6  are  indicated  by  the  following  formnln : 

P  r  (1  — ' 

i.AL=~  aL.  — —      ^  — +  i*L)2  — 

'   "      "  "  m 


-{4il  +  M)8^ 


2taaU+ 


;1 


■J)0(^000,0178{da— 2ia-8((Ia-ia)Bin*X  > 


15« 
85" 
35* 


—  .113"  "  31"  " 

—  .195"  "54"  " 

—  .303"  "84"  " 


in  which 
P 

'-  =  +  .000,000,0178^  iia  +  (<la—ia)fin*X  }-  |.(14). 

The  adopted  values  of  the  semi-axes  were  deter^ 
mined  Colonel  Everest  in  an  investigation  of  the 
figure  of  the  earth  from  such  data  as  were  available  in 
ISSS6.  Forty  years  afterwards  an  inveatkation  was 
made  by  Captun  (now  Oolonel)  A.  R.  Clarke  with 
additional  data,  which  gave  new  values,  both  exceeding 
the  former. '  Accepting  these  aa  exact,  the  errors  of  the 
first  values  are  da  =  —  3130  feet  and  dft  =  1 746  feet, 
the  former  beine  150,  the  latter  84  millionth  parts  of 
the  semi-axis.  Tne  corresponding  changes  in  arcs  of  1" 
of  ladtttde  and  longitude,  expr^sed  in  seconds  of  arc 
and  in  millionth  parts  (z^)  of  arc-length,  are  as  follows : 
In  lat  5°d.aX  =  — .068"  or  19f>  aud  <!,&£=— ".540or  160  p ! 
'  '    "  —.554"  "  154  ; 

—.581"  "  161  "  ; 

— .eir' "  X71 " . 
These  assumed  errors  in  the  geodetic  laUtodes  and 
longitudes  are  of  service  when  comparisons  are  made 
between  independent  astronomical  and  geodetic  deter- 
minations at  any  points  for  which  both  may  be  avail- 
able ;  they  indicate  the  extent  to  which  differences  may 
be  attributable  to  errors  in  the  adcmted  ^^eodeUe  oon- 
Btanta,  as  distinct  from  errors  in  the  tngonometri<^ 
or  the  astronomical  operations. 

17.  Final  Reduction  of  Prineij^l  Triang\dation. — 
The  calculations  described  so  far  suffice  to 
make  the  angles  of  the  several  trigonomet- 
rical figures  oonsistent  inter  $e.  and  to  give 
preliminary  values  of  the  leneths  and  azi- 
rnnths  of  the  mdes  and  the  latitudes  and 
louritndes  of  the  stations.  The  results  are  amplv 
sufficient  for  the  requirements  of  tbe  topographer  an^ 
land  surveyor,  and  they  are  published  m  preliminary 
charts,  which  fpve  full  numerical  details  of  latitude, 
longitude,  aiimuth,  and  side-length,  and  of  height 
also,  for  each  ^rtion  of  the  triangulation— second  ai? 
aa  wen  u  principal — as  executed  jyear  by  ^ear.  But  on 
the  completion  of  the  several  ohams  of  triangles  further 
reductions  became  necessary,  to  make  the  trianguta- 
lation  everywhere  oonsistent  inter  se  and  with  the 
Terificatory  base-lines,  so  that  the  lengths  and  aztmnths 
of  common  sides  and  the  latitudes  and  longitudes  of 
oommon  stations  should  be  identical  at  tbe  junctions 
of  ohuns,  and  that  the  measured  and  computed  lengths 
of  the  base-lines  should  also  be  identical. 

How  ihia  was  done  will  now  be  set  forth.  But  first 
it  most  be  noted  that  the  trian^lation  might  at  the 
mme  time  have  been  made  oonsistent  with  any  values 

'  Bee  Aeeawa  <4      PrinHpnl  TVfOMiilaMm  tg  Oe  Ordnance 
tmh  UH  and  QmpariirmM  n}  SUmiStmmtihmgBi,  1866. 

Vol.  XXn.-lli3 


KedocUon 
<rf'[n1iiclpftl 
trunsQ- 
ladon. 


of  latitude,  longitude^  or  aiimuth  which  had  been  do> 
termined  by  astronomical  observations  at  either  of  the 
trigonomebical  stations.  Thia,  however,  was  uodesir- 
ubie,  because  such  observations  are  liable  to  errora 
from  deflection  of  the  plumb-line  from  the  true  normal 
under  the  influence  of  local  attraction,  and  these  errora 
are  of  a  much  greater  magnitude  than  those  that  would 
be  generated  in  triangulating  between  astronomi(»d 
stations  which  are  not  a  great  distance  apart.  The 
trigonometrical  elements  oould  not  be  lorced  into 
accordance  with  the  agronomical  without  altering  the 
angles  by  amounts  much  larger  than  thor  probable 
errors,  and  the  results  would  oe  naelees  for  invesdg*- 
tions  of  the  figure  of  the  earth.  The  only  independent 
facts  of  observation  which  could  be  legitimately  com- 
bined with  the  angular  adjustments  were  tbe  base-lines, 
and  all  these  were  employed,  while  the  several  asteo- 
nomical  determinations — of  latitude,  differendal  longi- 
tude, and  asimuth — were  held  in  reserve  for  futnro 
geodetic  investagationB. 

As  an  lUostration  of  the  problem  for  treatment,  suppooe 
a  combination  of  three  meridional  and  two  a—^Atu, 
longitn4inal  ehi^ns  comprising  seventy-two  iiflt^^ 
single  triangles,  with  a  baae-lineat  each  comer,  u£ 
as  shown  In  the  accompanying  diagram  (Fig. 
2) ;  sappoee  the  three  angles  of  every  triangle  to  have  been 
measored  and  made  consistent.  I«t  A  be  Uie  origin,  with 


rig.  2. 

ita  latitude  and  longitude  gives,  and  also  tbe  length  and 
Bzimoth  of  the  adjoining  nise-llne.  With  these  data  pro- 
CCO0O0  of  calculation  are  carried  through  the  triangnlaBoii 
to  obtain  the  lengths  and  azimuths  of  the  sides  and  the 
latitades  and  longitadea  of  the  stations,  say  In  the  following 
order :  from  A  through  B  to  E,  tbrodgh  F  to  E,  through  F 
to  D,  through  F  and  E  to  C,  and  through  F  and  D  to  C. 
Then  there  are  two  valnee  of  side,  azimnth,  latitude,  and 
longitnde  at  E,— one  &om  the  righi.hand  chains  via  B,  the 
other  from  the  left-hand  chains  via  F;  similarly  there  are 
two  sets  of  valnee  at  C  -,  and  each  of  the  base-linee  at  B, 
and  D  has  a  calcolated  as  welt  as  a  measnred  value.  Thoa 
eleven  absolute  errors  are  presented  for  disperaion  over  the 
triangnlation  by  the  application  of  the  most  appropriate 
correction  to  each  angle,  ^ad  as  a  imllminary  to  the  deter- 
mination of  theee  oorrectlons,  equations  most  be  constructed 
between  each  of  the  abeolQt«  errors  and  the  unknown  errors 
of  the  angles  from  which  they  originated.  For  this  pur- 
pose assume  X  to  be  the  angle  oroosite  the  flank  side  tilt 
any  triangle,  and  Fand  Zthe  anglea  opposite  the  sides  of 
continnation ;  ^so  let  x,  y,  and  z  be  the  most  probable 
values  of  the  errors  of  the  angles  which  will  satisfy  the 
given  equations  of  condition.  Then  each  equation  may  be 
ezpremed  in  the  form  [<» -4- By +e(]  =  £;  the  Ivaokets  in- 
dicating a  summation  for  all  tbe  triangles  involved.  We 
have  first  to  ascertain  the  valnes  of  the  coefficients  a,  h,  and 
G  of  tJie  unknown  quantities.  They  are  readily  found  for 
the  side  equations  on  the  circuits  and  between  the  base- 
lines,  toe  *  does  not  enter  them,  but  only  y  and  a,  with  oo- 
effldents  whleh  are  the  cotangents  of  Ka»d  Z,  so  that  these 
equations  are  simply  [cot  Y.y  —  oot  Zjs\  =  E.  But  three  out 
of  four  of  tbe  circuit  equations  are  geodetic,  corresponding 
to  the  closing  errors  in  latitude,  longitude,  and  aidmuth, 
and  in  tiiem  the  ooefBcIeats  ue  very  oomidicated.  They 
are  obtained  as  fallows :  ^le  flnit  term  of  each  of  the  threa 
ezpressioiis  ft>r  ^  aL,  and  B  Is  differentiated  in  terms  of 
e  and  A,  giving 


d.aL  = 


dAfn  A  alu  1" 


A/J^  +  dMcot^stol"! 


dB^dA  +  aA 


+  dil  oot  ^  sin  1 


"IJ 


(IB). 
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in  wiiich  lie  ami  dA  i<opi>eaeiit  the  enois  in  the  leagth  ud 
ftdmafb  ot  any  side  e  which  have  been  generated  in  the 
oT  the  triangnlatioQ  ap  to  It  from  ^e  bue-line  and 
the  aaiunith  vUaon  at  the  ortgin.  The  erron  in  the  lati- 
M*  moA  IffRfHade  of  any  station  wfatch  are  doe  to  the 
trhMgnliHtf  «>e  <n,  =  and  dL,  =  [d.  Ai.].   Let  ite- 

tioD  1  be  th%  origin,  mmI  let  3, 2,  ....  be  the  snoceeding 
•tetions  tak«i  aJoog  a  predetermiDed  line  of  tn^vena,  "which 
BUf  either  run  from  vertex  to  vertex  of  the  snoceaive 
tMBglei,  sigaggiufc  between  the  flanks  of  the  chain,  In 


7 

w 

h 

IS) 

(« 

131  > 

3 

(3) 

(It 

ai 

PiQ.  8. 

fig.  3  (1),  or  be  carried  ffineet^  along  o>e  of  the  flanks,  ae 
In  Fig.  8  (S).  Fbrtte  genenf  symfaoto  at  the  diflorential 
MnauoDB  striiBtitate  d>>,  Alrt,  &An,  Ah  An,  mad  Bn,  for  the 
aide  between  stations  »  and  «4'  1  ot  tuie  travene ;  and  let 
Ath  and  iAt,  be  Uie  errors  genatated  between  the  sldea  1 
and  On ;  then 

dAn=dSn-i  +  iA^ 
Performhig  the  necessary  substltations  and  snmrnations, 
we  get 


ei       oi  '     ta       a  cs 


+  (1  +  "       cot  ^]  aInl")'Ai+(l+*  [A^  cot  ^]  sin 
l")iAa  +  .  . .  +(l  +  A^eDt  jl»ainl")^i(«. 

•       <a    ■       ft  Ai 
—  i'lA\tan  X]iAi  +  *lM<-tKa  A']iJa+    .  . 
-f  AX.tan^.^»  l-sinl" 


I  ci  1 


nil 


+  ii[ALcabA]iAf''^  lALaat  A]iA2  +  ... 
+  AX.cot  A»  oAm  }  sin  1" 
-we  hare  the  feUowiag  egression  A>r  mdj  geodetic 


.  +  #»U»=^  ...(16), 


Sfhenpaad  f  repieseBt tlie re^aettre  snnmiaWons  wUeh 
•re  tlie  caattetents  of  le  and  iA  In  eaeh  InstaMe  but  Hio 

Ast,  1b  wUcdL  1  is  added  to  {he  lamnutloa  In  fyiwtog  tbn 
eeeffloieHt  vt  iA. 

Ite  i*"B*'"'  wron  s,  y,  aad  «  nrast  now  he  intradaced  In 
fOaoe^f  ieand  djl,  into  ttte  general  exprearion,  whi<dL  win 
4teB  tale  4iflbreBt  forms,  aocordlng  as  the  roote  adopted 
far  the  Uae-af  tiaverse  was  the  cigwg  or  the  direct  In  the 
Carnnr  the  namber  of  atrtlons  on  the  travene  is  orttnaiily 
tfw  aune  aa  the  number  af  triangles,  and,  whetibCT  or  no,  a 
SB— wi  wwerical  nefaitisn  may  be  adt^ited  for  Ixtth  ue 
trmvmm  stelions  md  tflieotrflatCTal  triangko;  thns  the  ao- 
grtaar  erases  of  every  triangle  enter  the  ganmitl  expmssion 
it  the  form 

±*»+oot  !»  —  ootZ.fi'», 

in  which  it'  =fi  sin  1",  and  the  sj^mr  sign  of  ^  Is  taken  if 
the  triangle  lies  to  the  left,  the  lower  if  to  the  ri^t,  of  the 
line  of  tntTerse.  When  the  direct  traverse  is  adopted,  there 
are  anljr  hdf  as  many  tnTrase  atationa  as  triangles,  and  there- 
fbreoniy  half  the  nnmber  of  ft's  and  to  determine ;  bnt  it 
beoomes  neoessary  to  adopt  diflhrent  nomberings  for  the 
stations  and  the  triangles,  and  t3ie  form  of  the  ooeffidents 


of  the  angular  errors  idtemates  In  BooceesiTe  trisngies. 
Thus,  if  tlw  pth  triangle  has  no  side  oa  the  line  of  tbs 
tiayeise  btft  unly  an  angle  at  the  ttfa  station,  the  fano  Is 

If  the  9*  triaai^  has  a  side  b^een  the  Ah  and  the 
l)th  stations  of  the  traverse,  the  form  is 

o8tJtiriVi->«'n-i)«H-<ft+F'i+i  «*  ^,)tH#l+l-l'^«>t^l«^ 

,As  «aeh  oinmlt  haa  a  rigfat-hand  and  a  lefthand  bnmd, 
the  emtts  of  the  angles  KeflnaBy  arranged  10  as  to  presaal 
fl^natfona  of  the  general  finnn 

The  eleven  circuit  and  base-line  equations  of  oonflitioa 
baving  been  duly  ooustrneted,  the  nest  step  isto  find  valats 
of  the  angular  errexs  which  will  satia^  Uieae  equations,  aad 
be  the  meat  probable  of  anfnrsbCBi  ^  vtfaes  that  will  do 
so,  and  at  the  same  time  wm  not  dMorb  the  existing  har- 
mony of  the  angles  in  each  of  the  seventh-two  trbmglM. 
Harmony  is Tnaiotained  by  introduufaiglheeqaaUan  of  cee- 
ditioa  x  + 9  4- >  =  '*''oi'W^  triangle.  The  most  proiiM 
results  are  obt^ed  by  Ihe  nethad  af  Adnimam  aqnstsi, 
which  may  be  applied  in  two  waya. 

(i.)  A  iactor  X  may  be  obtained  for  each  of  the  eighty- 

— I — I —  I 

«         9  vJ 

is  made  a  minimum,  «,  v,  and  «  being  the  reciprooola  ot  the 
weights  of  the  observed  angles.  Thia  neceasitates  the 
simultaneous  eolation  of  eighty^hree  eqwUona  to  obtsis 
as  many  valnee  of  X.  The  resulting  vafuee  of  the  eirm 
ef  the  aD|^  in  aay,  the  yth,  triangle,  are 

(U.)  One  of  the  anknown  quantities  in  every  triangle,  m 
m,  may  be  eliminated  from  cadi  of  the  eleven  cironit  and 
base-lhie  eqnatians  by  suMMoting  lis  equivalent—  (y+ri 
twit. a ^mllaraabstttHtiao  being  madeia  the  ndsimM. 
Then  the  eqaathms  take  form  £(t — a)y  +  =^ 
while  the  mlnlmnm  beeamwt 

Thus  -we  have  new  to  flod  only  eleven  vdnes  of  X  %  t 
shnattaaeons  solution  of  as  many  equations,  instead  «f 
ei^ty-tbtee  valnea  ftom  eighty-three  eqaatiwm;  bat  at 
arrive  at  mom  complex  exprnstoas  for  the  angular  enen 
m  follows: 

(IB). 




%  "  <    +  VE(«^  -  l(h  —  ^ 

The  aeoond  method  has  invarUbly  beta  aflmaea,  «i^ 

nally  because  it  was  sappoaed  that  the  number 
of  the  &ctorB  X  being  rednoed  from  the  total 
number  of  equatioDB  to  that  of  the  circuit  and 
baae-Une  equEitiona,  a  great  saving  of  lahor 
would  be  (ufBcted.   But  subsequentiy  It  waa 
ascertained  that  in  this  respect  there  Is  little 
to  ^oosebetweea  the  two  methods^  far  when  c  is -not 
inated,  and  as  many  footois  an  ntrodaeed  as  fliere  aie 
equations,  tile  foetois  for  the  triaiunlar  eqntiona  mayht 
r^ily  eliminated  at  tiie  outset.  Thea  the  real^  seven 
calcalatlona  will  be  restiscted  to  the  eolation  of  tbe  s^**- 
tions  containing  the  factore  for  the  circuit  and  base  Bae 
eqnationa,  as  in  the  second  method. 

In  the  yraeeding  lUnrtratfMi  M  is  assamaa  that  the 
base-lines  are  enorlsBB  as  otmparod  with  the  triaiyiJatioa. 
Strictly  speaking,  however,  ae  baae-UDea  are  follibie  qa«- 
titiefi,  presumably  of  different  weight,  their  erron  absuM 
be  introduced  as  anknown  quantities  of  which  the  moit 
probable  values  are  to  be  determined  in  a  slmaltaneoo* 
Investigation  of  the  errors  of  all  the  foeta  of  obeerratim, 
whether  linear  or  angular.  When  they  aTP  eonuectpd 
together  by  ao  fow  triangles  that  tbeir  ratiss  msy 
deduced  as  aocnrately,  or  neariy  so,  Aoss  Aa  triaagwlartia 
as  from  the  measared  losgtbs,  this  ought  to  be  dMC ;  hot, 
when  the  connecting  trianglffi  ata  so  aaaiaroas  that  the 
direct  ratios  are  of  much  gnater  weight  than  the  trigoMi- 
metrical,  the  erron  of  the  base>lhMB  ma^he  selected.  In 
the  reduction  of  the  Indian  triangnlation  it  was  decided, 
after  examinhig  tbe  lelative  magnltudee  ef  the  piehaMe 
erron  of  the  liaear  and  the  aagoiar  mn— uies  and  r^ioa 
to  assume  the  baeeJinfls  to  be  aLTetless  taee  f  19,  p. 
below). 

The  ohaiiu  af  **'"g'f  iMlag  laigaly  eompoaed  of  paty- 
gons  or  other  netwarka,  aad  not  oHMly  of  riiq^  tiia^glM 


Digitized  by 


Google 


SURVETIira. 


w  kM>  bwn  wauMd  tar  atmpUci^  in  the  iUntaUMt, 
Hhe  geametaical  bumcwf  to  be  momtaioed  iavolTed  tlie 
fntroonctioB  of  s  luge  Dumber  of  "siide,"  "  ceDtial,"  and 
"tato-j»rtoJ"eqwMoii»of  oondttion,  m  well  as  the  trira< 
gntor.  Tkne  Ihe  ■wM—  far  ttttaA  «w  ttie  tf maltMMW 
■olution  of  a  nnmber  of  eqnatiMH  of  cendiliNi=:tlwfc  of 
aU  the  fMnwtoioal  eoMditiMiB  of  tnaj  flgare  +  S»iar  titaes  I 
tbe  nunbar  of  ouooito  funaed  by  tke  ckainaef  triaagtuB  +  : 
the  namber  of  baae-liuM — 1,  Uw  luuaber  of  nnknAwmj 
qoantlUea  centalaad  in  the  equations  betnff  that  of  the 
Thole  of  the  observed  angles ;  the  method  of  procedure,  if 
ngorous,  would  be  preciaety  similar  to  that  aheady  indi-  | 
eatod  ft>r'*ha*nMBisiDfrthe  ani^ef  tFiftononaetrical 
weBt"  of  which  It  is  nu«alj  an  eapan^on  finna  tingle 
flnies  to  great  gnwpa. 

xhe  riseroua  treatneat  would,  howeves,  bare  invtdved 
the  simiutaneaua  aolutiou  of  about  4000  eqoations  between 
9230  nakaown  quantttiee,  nbieh  was  quite  iupiactioable. 
The  trtangnlation  waa  therefhre  Avided  Into  sections  ft>E 
■ppamte  vedaelio*,  oi  which  the  meat  importHttt  were  the 
five  betwven  the  neridiaas  of  and  92°  (see  Ftp.  1,  p. 
7Xi\i  ciailatiag  of  fowi  qoaMlatotal  ftfpuM  amd  a  trigioD, 
oaeh  eomprwiiig  aeveial  fhaiiMi  ef  triangkea  aad  senae  baae- 
liuoe.  This  Bnangeiaent  had  the  advantage  of  enabUng 
the  final  rcdocttons  to  be  taken  in  hand  as  sood  as  conve- 
nipnt  after  the  complcAion  of  aof  section,  instead  of  being 
ptfstpoaed  QBttl  all  were  emnphited.  It  waa  snhjeet,  how- 
ever, to  the  RoaMtioB  Aat  tite  aeebiona  ceataJaing  the  beet 
chains  of  trlangieawere  to  bo  ftisfi  reduced ;  for,  as  all  ctwniB 
bordermg  eentigiioas  asotions  wonid  neccaearily  bo  "  &xed" 
aa  a  pact  «C  the  section  fiist  loduced,  it  was  obviously  de- 
sirable to  run  no  risk  of  iD^)airing  the  beat  chains  by  forcing 
them  inCa  adjustment  n-itb  otheiaof  inEerier  qaallty.  It 
happened  that  both  the  northeast  and  the  southwest  quadri- 
laluala  ceataincd  several  of  the  elder  chains;  their  redac- 
tion was  tbenfci*  made  to>  firflow  that  of  tho  collataial  see- 
ttosM  ooHlMlag  the  owdcKn  shaina. 

Bei  the  rediMtiea  of  wch  of  these  )(ieat  seetiena  waa  in 
itself  a  vary  formidaJile  ondertokiog;  nectaaitating  som-e 
departure  from  a  purely  rigorotia  txeatowut.  Fov  the  chains 
were  tarffely  composed  of  polygonal  networks  and  not  of 
single  triangles  onty  as  assumed  fn  the  iUDStration,  and 
theaeftne  oogBinnee  had  to  be  taken  of  a  nBiaberof  "  side  " 
and  QtbeF  gaometrlMl  egnsaioaaof  eon^tion,  which  entered 
irregBlavly  aad  osMaed  great  etttamgJement.  Bqiuattona  17 
and  18  of  the  ilLuatcaUoa  an  af  ■  aimpla  flinn  heoauBa  th^ 
liATO  a  ain^e  geoiaetarical  cenditloa  to  maintain*  the  tri- 
angnlar,  which  is  not  only  npressed  hy  tho  aimpte  and 
symmeMcsl  eqaathm  x-^-y  -\-  g  =  0,  but — what  Is  of  moch 
grmtm  iiapoitsnao  ree»ra  in  a  M^alar  order  ef  sequaoce 
thmk  inatorially  fitsUitatea  the  geunl  atdation.  Tbao, 
though  the  calcalatioDs  must  ia  til  aaaBs,be  vray  numeioss 
and  laborious,  rules  eao  be  formulated  under  which  they 
cau  be  wdl  controlled  at  every  stnge  and  eventually  brought 
to  a  aoccasafhl  issue.  The  other  geometrical  conditions  of 
networks  an  expnasad.  by  aqnations  which  are  not  mwely 
of  a  more  eomplez  form  hat  have  no  regular  order  of 
seqaeuce,  foe  the  uetworks  ^oaent  a  variety  of  forms ;  tbaa 
tlieir  introdnctiou  wonld  caoae  much  entaaglemetit  and 
oonplicatioii,  aad  gteatly  increase  the  labor  of  the  ealeolA- 
tions  and  the  chances  of  fiulore.  Wherever,  therefore,  any 
eomponnd  figure  ocenrred,  only  so  mneh  of  it  as  was  re- 
qaired  to  foEmacbain  of  single  trtanglea  waa  employed. 
'The  figure  having  previonsly  been  made  cooaistent,  it  waa 
immaterial  what  part  was  employed,  but  the  selection  was 
Dsoally  made  so  aa  to  iatrodnoa  the  fewest  trlaagles.  The 
triangnlatim  for  final  simultaneous  reduction  was  thus 
made  to  consist  of  chains  of  single  triangles  only ;  but  all 
tiie  inclnded  angles  were  "fixed"  slmnltaneonsly.  The 
«xeladed  angles  of  eomponnd  figures  were  suberqueatly 
harmonized  with  the  fixed  angles,  which  was  readily  done 
for  each  figure  p«r  te. 

This  departure  from  rigDrons  accnntcy  vras  not  of  mate- 
rial iatpwrtonce,  for  the  aniflus  of  the  compound  figures  ex- 
cluded from  the  simurtaoeom  reduction  had  already,  fn 
ttM  coarse  of  several  independent  flgnral  a^astments, 
beew  made  to  eixert  their  fall  inflnenco  en  the  inclnded- 
anjdas-  The  flgnial  ad^aatmenti  had,  however,  introduoed 
new  relations  between  the  angles  tt  dtfihrent  figures,  Gaa»- 
iB£C  their  weights  to  increase  eid«rif;Hin&u<  with  the  number 
of  >nKKnetriciil  conditiona  satisfied  in  each  instance.  Thus, 
BB|ippose  »  to  be  the  average  weight  of  the  I  observed  angles 
of  any  ftgnc^  and  n  the  number  of  geometrical  oonditions 
pnaentedforaaMelioii:  thaa  the  average  weight  of  Ae 

an zles  after adlnstmeBt  maybe  taken  as  u.   -  —  ,tbe  fiictor 

I  —  n 

thtts.  beiac  lJ»ftir  ft  triaaglAk  L8  for  a  faasagea,  2  ftw  a  quad- 
rilateral, 2,5  for  the  network  around  the  SIroAi  haae<llne, 
eto. 

In  temiac  ^Im  aoimal  cqvatioM  befeween  the  In  deter  I 


nklaate  CMbm  X  for  the  Aaal  aimttUaaeena  nsdaattsai,  ife 
wenld  hava  greatiy  added  to  the  labor  of  tke  aaliwiaial 

calculations,  if  a  separate  weight  had  been  givsm  ta  cask 
aagla,  ftft  wm  dto*  w  the  prtautty  Ogaral  ledoctton ;  ttia 
waa  obvfwislj'  uanaoeasazy,  tar  theeretical  zeqalrementa 
wonld  BOW  be  ampler  satiefled  by  giving  eqnal  wetg^lv  tv 
all  the  angTee  of  each  independent  figure.  T%e  mean  weif^b^ 
that  was  finally  adopted  for  the  ai^cs  of  groajp  waa 
theraiare  takaaaa 

P  beiag  the  nodaloi  alnady  ladioatod  In  ncttoa  19: 

aecood  of  the  tw»  proceesaa  for  amtying  tha  malhtil 
of  minimm  sqaans  having  beenadevteo,  A»  valaes  ef  tha 
errora  y  and  a  of  the  angles  appertaining  to  any^tha  jtt^ 
triangle  were  flaally  expresaed  by  the  followinc  nqiiatiiaM, 
which  are  derived  from  (181  by  substitnttng  «  Ar  tke  ie» 
cfproea)  ffnal  mean  weight  as  shove  determinedr 


The  most  laborious  part  of  the  calculations  wia  the  < 
stnictioQ  aud  solation  of  the  normal  equations  between  the 
Ihcton  >,  On  thiasuhject  a  few  bints  are  desirable,  becaaae 
the  tabtw  faiTolved  is  liable  to  be  materially  faOkeaoed  by 
the  order  of  seqnence  adopted  in  the  construcUsa.  Tba 
nocmal  equations  invariably  take  the  form  of  (4),  the  «»• 
efficients  on  the  diagonal  cootaining  summations  ef  squaraa 
of  the  coefficieBts  in  the  primary  equations,  while  those 
above  and  below  contain  sunimationa  of  products  of  the 
primary' qnantitie8,aacfa  that  the  coefflolent  of  the  j>th  X  In 
the  fth  equation  is  the  same  ss  that  of  the  gth  X  In  the  jrth 
eqai^iea.  In  pnetice,  as  any  single  angular  ertor  e^ 
eaters  a  lew  off  the  priaaary  eqoatioos  ef  eendWon,  aaaj 
of  tke  ceaficieBtB  vaals^  both  in  the  primary  and  ia  the- 
nanaol  aqaatioaa;  and  it  lean  ottfaet  nf  gaeat  fcaBsitBiw 

setoHTangetbeaennBl  eqaatloiia  that  most  UniL  

occur  above  and  fewest  blanks  beltteen  the  signifiteat  vali 
on  each  vertical  line  of  coeflUcients ;  in  other  words,  the 
signiflennt  values  abwe  and  below  the  diagsoal  riionld  lie 
as  closely  aa  possible  to  the  diagonal,  every  vatee  om  lAtA 
ia  always  significant.  This  advantage  is  secured  whea  Ibe 
primaEy  aqnatioBs  arc  arranged  ia  groups,  in  which  eadi 
contains  a  number  of  angular  errois  in  commoB  and  aa 
many  as  poa^le  of  those  entering  the  graap  oa  aaolk  aide. 
Thus  tbe  arrangement  must  follow  the  natiiiaT  aiifiiiwiiia 
of  the  chains  oftrEangles  rather  than  the  chacacteristiea  of 
the  primary  eqaations ;  it,  for  example,  all  the  side  equations 
were  grouped  together,  and  all  the  latitude  eqoationa,  and 
ao  on,  great  entanglement  would  arise  in  the  sorution  of 
the  normal  equations,  enormonaly  incieaaing  the  labor  and 
the  chances  of  Ihilnre.  The  beet  arrangement  was  found  to 
be  bo  greaptbe  side  and  tho  thrce  geedetie  cqnatioBsed 
eaeh  cireait  together  ia  tlto  ocder  of  sequence  of  tlw  laerMtt- 
oaal  dbKim  of  triaagles,  and  then,  to  iatrodaea  tho  sida 
equatiana  ceaoectiar  haM-Uaes  betwaan  tha  gsaafs  aMIi 
which  they  had  most  in  common. 

The  following  table  (II.)  gives  the  nomberef  equatioaa 
of  condition  aud  nnknown  quantities — the  aognlu  erxont 
— in  the  five  great  sections  of  the  trisngoUtion,  which  were 
rei^MCtively  indnded  in  the  simultaBoooa  ganwal  radoe- 
tioQs  and  relegated  to  the  subsequent  adjustments  of  each 
figure  jMfM.* 


fUaauhaneona. 
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LN.W.Qaad.;  2S  »0 

2.S.CQaBd..j  1&  t  277 

8.N.E.Quad.'  49  i  573 

4.  Trtgon  I  22  i  SflB 

6.  S.W  Quad.  24  172 


16W  1367 
631  IM 

1719  '  112 
909  1 192 


56  •  6B 
79  10! 


SU  ;  88'  82  S2 


m 

M7 
387 


no 
« 

so 

TT 
40. 


The  magnitndea  of  tha  3461  angular  etren  ili  tmaiaiJ 
stanultaneoosly  in  the  fint  two  sections  were  very  smO,  SMV 
being  nnder  0.1",  20R  between  0.1"  and  0J2'*,  33  betaaask 
0;S"  and  0.3",  2  between  0.3"  and  0.4",  and  1  between  OA" 
and  0i5".  In  the  third  sootioa,  which  ™it*ti«t*  a  aanaber 
of  eld  chains,  executed  with  insbrumeats  infarier  to  the  il 
and  3  foot  theodolites,  they  were  larger :  780  were  nui^r 
0.1",  m  between  0:1"  and  1.0'%  S7  between  1.0^  aad  fjO*. 
and  1  batween  3.0"  and  3.1".  Thus  tba  corrections  to  tha 
aaglas  wars  genstaUy  Tory  ninnte,  rarely 
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tfaeoietkal  lootwble  erron  of  the  uulai,  Mid  thtxeftm  ap- 
pUmUfl  withoDt  Uking  may  liber^  wltii  the  ftcto  of 
olnei  vetioii. 

18.  TheortticaX  Ehranof  any  F\tncthnof  Aiigleaof 
TheoreUcBl  "  OtometricaUp  corrected  Triangvlatum. — 
errors  of  The  investigaboii  of  such  theoretical  errors 
of^elS!  easy  matter.   When  first  essayed  it 

was  generally  assumed  by  mathemattciana 
in  EofflaDd  that  any  attempt  to  exhibit  the  theoretical 
OTor  by  a  purely  algebraical  process  soon  led  to  results 
of  intoleraDle  complexity,  so  that  it  was  desirable  to 
introduce  numbers  as  soon  as  possible  for  every  s^bol 
except  the  absolute  terms  of  the  geometrical  or  pnmary 
equations  of  condition.  But  on  continuing  the  alge- 
braical process  certain  relations  were  found  to  exist 
between  the  coefficients  of  the  indetenninate  factors 
in  the  normal  equations  of  the  minimum  sqaare 
method  and  the  ooeffidents  of  the  unknown  qnanti- 
ties  in  the  prin^iy  equations  of  condition,  which 
enormoushr  simplified  the  process  and  led  to  a  general 
algebraical  expression  of  no  great  complexity;  it  was 
also  found  that,  the  number  of  primair  equatjons 
b^Dg  »,  the  labor  of  calcnladon  by  the  formula  was 
rcdiued  to  an  nth  of  that  involved  1^  nsorUng  at  onoe 
to  numbers. 

Let  F  be  any  function  whatever  of  the  corrected  angles 
JTi— xi',  (At— Ji),  .  . .  of  a  trigonometrical  figare;  let 

,      dF  ,  dF 


dXi 


also  let  m.  ui,  .  .  . ,  symbols  liitberto  employed  to  represent 
ibo  relative  reciprocal  weigbts  of  the  observed  aoglea 
Xu  Xi, . . . ,  Id  ftature  represent  absolute  measuree  of  pre- 
cision, the  p.0.>  of  the  observed  angles ;  Ui«n  the  fiallowlng 
formula  expresses  the  p.e.  of  any  fbnctwn  <tf  the  oorrected 
angles  rigorously : 

(20). 


+[/«.!.]{ [/«.«]jv;+[/6.«]m+...-f-[A.i.]2i?;|. 

Tnie  symbols  a,  6,  ...  n  faave  the  same  significatiou  as  in  (3) 
to  (6)  of  section  13.  B,. .  .Nun  coefficients  which  most 
ba  determined  in  the  prooess  of  solving  the  normal  eqna- 
timis  as  follows: 

X.=  ^  +  ^  +  ...  +  -) 

X*  =  S^+  Bw»  +  ...  +  Bnen  (   (21), 

where  the  coefficient  represented  by  any  two  letters  in  one 
order  is  identical  with  that  represented  by  the  same  letters 
in  the  reverse  order :  thus      —  N».    Hence  to  find  the 
utany  angle,  as  (Xi — xi),  in  a  single  triangle  we  liave 

/i  =  l,andi4.=  pi^  = 
'  [aoM]     m  +  m  +  vt 

all  the  other  factors  vanish,  and 

p.e.*  of  (Xi  —  Xi)  =  la  ,  *"  ,  ■    =  p.e.*  of  Xi— p,e  *  of  xi. 

To  find  the  m.  of  the  ratio  B  of  either  ude  to  the  base, — If 

S  =  sio  (Xi  —  xi)  -f-  sin  (Xi  —  «■), 
then  /i  =  £  cot  Xi  sin  !",/■  =  £  cot  Xi  sin  l",/s  =  0, 
and  PA*  of  B 

=J?8inn''Ucot«X,+«,cottX,-i5!£2t§=2^^>)*h 

When  the  ftinction  of  the  oorrected  angles  is  the 
ratio  of  the  terminal  to  the  initial  side  of  an  equilateral 
triangle  or  a  regular  quadrilateral  or  polygon  (either 
of  two  sides  beine  taken  if  the  figure  has  an  odd  num- 
ber of  exterior  sides),  then,  a^^suming  all  the  angles  to 
be  of  equal  weight,  we  have  the  following  values  of  the 
p.  e.  'b  and  the  relative  weights  of  the  ratios : 

Figure.  p.e.  weight.    Flrure.         p.e.  Weight. 

TdaniAe  ±:.n%^iislnl''1.49  Pentagon  dil.Ziy«8lnl''0.n8 

QoadriUteral .    1.00  LOO  Hexagon     1.20     "  O.SQ 

Trigon   1.05       "      0.90  Heptagon     1.41      "  0.60 

Tetragon   I.IS       "      CTSOcugon       1.67     "  0.41 

In  ordinary  ground  seven  nngle  triangles  will  span 
about  as  much  as  two  hexagons  and  the  weights  of  the 
terminal  ndes  would  be  as  twenty-one  by  the  former 
to  thirty  by  the  latter.  In  a  fiat  country  two  quadri- 
laterals would  not  span  more  than  one  hexagon^  giving 


terminal  side  weights  as  five  to  six ;  but  in  hills  t 
qundrilateral  may  span  as  mnoh  as  any  polygon  and 
givi!  a  more  exact  side  of  continuation.  Thus  in  the 
Indian  Survey  polygons  predominate  in  the  frfunsud 
quadrilaterals  in  the  hills. 

The  theoretical  errors  of  the  lengths  and  aiimutht 
of  the  sides,  and  of  the  latitndee  and  longitudes  of  the 
stations,  at  the  termini  of  the  chuns  of  triaru^  or  at 
the  circuit  dosings,  might  be  calculated  with  the  co- 
efficients a,  b,  and  c  of  x,  y,  and  z  in  the  orcuit  ud 
base-line  equations  as  the/'s,  and  the  known  p.e.'B  oit 
X,  and  Z  and  the  other  data  of  the  fignral  redoo- 
tiona  Such  calculations  are,  however,  much  too  la- 
borious to  be  ordinarily  undertaken.  Thus  the  exacti- 
tude of  a  triaogulation  is  very  generally  estimated 
merely  on  the  evidence  of  the  magnitudes  of  the  dif- 
ferences between  the  trigonometricsu  and  tlie  measured 
lengths  of  the  base-lines ;  for,  though  Uie  combined 
influence  of  angular  precision  and  geometrical  coo- 
figuration  is  what  really  governs  the  precision  of  Ihi 
results,  it  is  not  readily  ascertainable,  and  is  therefore 
^nerally  ignored.  But,  when  questions  as  to  the 
inbinsie  nuue  of  a  triaogulation  arise,  the  theoi^  A 
errors  should  always  be  appealed  to,  and  its  intima^ 
tions  aooe|)ted  rather  than  the  evidence  of  base-line 
discrepancies,  which  if  very  small  are  certainly  aod- 
dental,  and  if  seemingly  luge  may  be  no  greater  than 
what  we  should  be  prepared  to  expect.  Good  woik 
has  occasionally  been  redone  unnecessarily,  and  inferior 
work  upheld,  because  their  merits  were  erroneooBly 
estimated.  The  following  formulae  will  be  found  use- 
ful in  acquiring  a  fairly  approximate  knowledge  of  the 
magnitude  of  the  errors  which  theory  would  lead  us  to 
expect,  not  only  in  side,  but  in  latitude^  longitude,  and 
azimuth  also,  at  the  dose  of  any  chain  of  triao^ea. 
They  indicate  rigorpiialy  the  j>.«.  's  at  the  terminal  end 
of  a  chain  of  eqnilatem  tnangleB  of  which  all  the 
angles  faave  been  measured  ana  corrected  and  are 
equal  weighty  the  resulto  may  be  made  to  serve  for 
less  symmetncal  chains,  including  networks  of  TUT^ng 
weight,  by  the  application  of  certain  factorB  whidi  ca 
be  estimttted  with  fair  precision  in  each  instance. 

Let  e  be  tbe  aide  lengU^  *  the  p.e.  of  the  angles,  a  Hh 
number  of  triangles,  and  B  the  ratio  (here  =  1)  of  ttie  ttr* 
mlnal  to  the  Initial  ride,  Qien 

PA  of  «  =  «  sinl"  j;  l^fi 
p.A0f  aiimnth  =  ■  1^}n   ^  y  (jg).! 

p.B.of©ithercoordinate=«c  — g— v'a^+Si'+ifti 

When  the  form  of  the  triangles  deviates  much  from  the 
eqniangnlar,  tbe  p.e.  most  be  multiplied  b^  a  fkctor  ia- 
creasing  np  to  1.4  as  the  angles  diminish  from  60°  to  30*, 
and  a  mean  valae  of  c  must  lie  adopted.  When  the  rbaia 
is  double  throughout,  thcp.e.  must  M  diminished  bya&ctar 
taking  cognizance  of  the  greater  weight  of  compoand 
figures  than  of  single  triangles.  When  the  chain  is  con- 
pmed  of  groope  of  augles  measured  with  different  lustra- 
ments,  a  separate  value  of  c  most  be  empU^ped  for  cadi 
gronp,  and  the  final  result  obtained  from  Vp.e*\,  Tbt pjt. 
of  5  may  be  determined  rigorously  for  any  chain  of  uirie 
triangles,  with  angles  of  Tarying  magnitudes  and  wei^l^ 
by  (22),  with  little  labor  of  calculation. 

19.  RdatioriB  behoem  3%eoretieal  Error*  «^  Saae- 
Una  and  thou  of  a  Trumgulation. — These 
relations  have  to  be  investigated  in  order  ^f^JJ* 
to  ascertain  whether  the  base-lines  may  be  of 
assumed  to  be  errorless  in  the  general  reduc-  ^''gg^ 
tion  of  the  ttiangulation ;  being  _  fallible  ^^Sn! 
quantities,  their  errors  must  be  included 
among  the  unknown  quantities  to  be  investigated 
simultaneously,  if  their  respective  />.«.'&  differ  sensiUy, 
or  if  tbe  p.&'s  of  their  ralioe  are  not  materially  Bmaller 
than  those  of  the  corresponding  trigonometrioJ  imtifla 
By  (23)  the  p.e.  of  the  ratio  of  any  two  sides  of  aa 
equilateral  triangle  is  e  sin       v^2-«-3;  but  tbe  p.e. 
of  the  ratio  of  two  base-lines  of  equal  length  aad 

>  For  an  Investigation  of  ttkese  Ibfmala,  see  AnMndlz  Hbt.  \ 
V(^  vlL  of  ileoEwal  V  <))MrattiM    Aast  THdm^ 
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weight  is  9  where  n  is  the  p.e.  of  either  hue-line ; 
thus  weight  of  trixoDometrical  ntio :  weight  of  base- 
line ratio  :  Zv^:^  mi*  V\  or  as  3: 1  when  e  =  ± 0.3'' 
and  9<»  ±:  1.5  millionth  parts,  which  happens  gener 
ally  in  the  Indian  triangulation.  But  the  chains  be- 
tween base-lines  vrere  always  composed  of  a  large 
number  of  triangles,  and  the  arerage  weight  of  the 
base-line  ratios  was  about  eleven  times  greater  by  the 
direct  linear  measurements  than  by  the  triangulation. 
even  when  all  the  unascertainable  constant  or  accidental 
errors — as  from  displacements  of  mark-stones — which 
might  be  latent  in  the  latter  were  disretcarded.  More- 
over; the  base-lines  wcra  practically  ul  of  the  same 
preeujon ;  th^  were'thererore  treated  as  errorless,  and 
the  IrUngnlation  was  made  accordant  with  them. 

If  ft  base-line  AD  be  divided  at  BvaA  Cinto  three 
equal  sections  connected  together  by  equilateral  tri- 
aogles,  and  every  angle  has  been  measured  with  a 
])w  e.  M  c,  the  p.  e.  of  any  trigonometrical  ratio  may  be 
pat  =K.rBin  1",  K  being  a  coefficient  which  has  two 
values  fbr  each  ratio, — the  greater  value  when  the  tri- 
angulaUon  has  been  carried  along  one  flank  of  the  line, 
the  smaller  when  along  both  flanks,  as  follows :  for 

ratio        «  =  1.41  and  1;  for        1.83and  1.23;  for 

45,  2.94  and  1.99;  for  2.16  and  1.46.  The 
aB  JSC 

values  for  the  last  two  ratios  show  that,  when  the 
length  of  a  base-line  Is  determined  uartly  by  measure- 
ment and  partly  by  triangolation,  tne  p.e.  is  smallest 
if  the  central  secdon  rauier  than  an  end  secUon  is 
measured. 

If,  with  linear  and  angular  p.e.'s  aa  in  the  Indian 
operationii,  a  single  section  is  measured  dnce  only,  and 
the  lengths  of  the  other  sections  are  derived  from  it 
by  triangulation,  thei>.«.  of  the  entire  length  will  be 
greater  than  that  of  Uie  wh(^e  line  once  measured ;  it 
will  be  less  if  the  section  is  measured  oftener  than 
onoe  and  the  mean  taken. 

20.  AzwMith  Ob»enxUum$  in  connectton  toith  /Vinct- 
Aximath  P**'  T'rianffidation. — These  were  invariably 
obaerva-  determined  by  measuring  the  horizontal 
**<*M.  angle  between  a  referring  mark  and  a  cir- 
cumpolar  star,  shortly  before  and  a&ei  elongation, 
and  usually  at  both  elongations  in  order  to  eliminate 
the  error  of  the  star's  place.  Systematic  changes  of 
"face"  and  of  the  zero  settings  of  the  azim,uthal 
circle  were  made  as  in  the  measurement  of  the  prin- 
apal  angles  (3  9) ;  but  the  repetitions  on  each  zero 
were  more  numerous^  the  azimuihal  levels  were  read 
and  oorrectioos  applied  to  the  star  obsenrationg  for 
^slevelment.  As  already  mentioned  {|  17),  the  trian- 
golation was  not  adjusted,  in  the  course  of  the  final 
Mmultaneous  i^uction,  to  the  astronomically  deter- 
mined aiimutlis,  because  they  are  liable  to  be  vitiated 
by  iooal  attractions  ;  but  the  azimuths  observed  at 
about  flftv^  stations  around  the  t>rimanr  azimuthal 
station,  which  was  adopted  as  the  origin  of  the  geodetic 
calculations,  were  referred  to  that  station,  through  the 
triangulation,  for  comparison  with  the  primary  azi- 
muth. A  table  was  prepared  of  the  differences 
(obeerved  at  the  origin — computed  from  a  distance) 
between  the  primary  and  the  geodetic  azimuths  ;  the 
differences  were  assumed  to  be  mainly  due  to  the  local 
deflections  of  the  plumb-line  and  only  partially  to  error 
in  the  triangulation,  and  each  ms  multiplira  by  the 
ftotor 

tangent  of  latitude  of  origin 

p—  ^  , 

tangent  of  latitade  of  comparing  statioD 

in  order  that  the  effect  of  the  local  attraction  on  the 
asimuth  obeerved  at  the  distant  station—which  varies 
with  the  latitude  and  is==tbe  deflection  in  the  prime 
vertical  X  the  tangent  of  the  latitude — might  be  con- 
verted to  what  it  would  have  been  had  the  station 
been  situated  in  the  same  latitude  as  the  origin.  Eaoh 
deduction  was  given  a  weight,  to,  inversely  proportional 


to  the  number  of  triangles  connecting  the  station  ^th 
the  origin,  and  the  most  probable  value  of  the  errorof 
the  observed  azimuth  at  the  origin  was  taken  as 

[  (obwrVed  —  computed )  v  w  ] 

*  =   (M); 

[»] 

the  value  of  a;  thus  obtained  was  —  l.K'. 
The  formulse  employed  in  the  reduction  of  the  aii- 


tatice  F  «S'  are  known,  and,  as  the  angle  at  S  is  a  right 
angle  at  the  elongation,  the  hour  angle  and  the  asi- 
muth at  tliat  time  are  found  from  the  equations  : 

««P  =  tauPScot  PZ, 
cobZ  — coe/W  tin  P. 

The  interval,  iPy  between  the  time  of  any  observation 
and  that  of  the  elongation  being  known,  the  corre- 
sponding azimuthal  angle,  iZ,  between  the  two  posi- 
tions of  the  star  at  ttic  times  of  observation  and 
elongation  is  given  rigorously  by  the  following  ezpres- 
Moo — tan  6Z 

—  (asj 

cotPSsinPZsinP^  1  +  ten*P8  oos^P-f-see>P9  etAPiiniP  f 

which  is  expressed  as  follows  for  logarithmio  com- 
putation— 


ip 

where  M=S^n'     ooseo  1' 


m  tan  Zcos*  PS 

iZ  


ip 


*  =  2ti.n*PSBln* ,Bnd 


l  =  cotPB\n  6P;  I,  m,  and  n  are  tabulated. 

21.  Calculation  of  Meight  and  BefmetioH. — Let  A 
and  B  (Fig.  4)  be  any  two  points  the  nor-  Height 
uials  at  which  meet  at  C,  cutting  the  sea-  and  re- 
level  at;?  and  q ;  take  Dq=Ap,  then  B£>  fraction, 
is  the  difference  of  height ;  draw  the  tangents  Aa  and 
BbatA  and  B,  then  aAB  is  the  depression  of  B  at 


Fro.  4. 


A  and  bBA  that  of  A  at  B;  join  AD,  then  BD  is 
determined  from  the  triangle  ABD.  The  triangula- 
tion gives  the  distance  between  A  and  B  at  the  sea- 
level,  whence  P9  =  c:  thus,  putting  Ap^  the  height  of 
A  above  the  sea-level,    /T,  and  pCf^r. 


^/)=fl(l+  ) 


(9S). 


Putting  Da  and  Dh  for  the  actual  depressions  at  A  and 
B^  S  for  the  angle  at  A,  usually  called  the  "  sub- 
tended angle,"  and  A  for  BD — 


and 


•  {87, 
.(88). 


The  angle  at  C  being  =Da  +  Db,  S  may  be  expressed 
in  terms  of  a  single  vertical  angle  and  (Z^when  oliK 
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Berrations  hara  been  taken  at  only  one  of  the  two 

p+v 

pointa.    C,  the  "contaiDed  arc,"=c  ooaec  in 

secoads.  Putting  ly^  and  IXi  for  the  obeerTed  ver- 
tical angles,  and  ^  for  the  amounts  by  which  they 
are  affected  by  refractioii,  Dm  =  iy»  +  ^«  and  Dt  = 
D't  +  f t ;  0a  mid  ^»  may  differ  in  amount  (see  {  10}, 
but  as  they  cannot  be  separately  asoertained  they  are 
always  assmncd  to  be  equal ;  the  hypothesis  is  soSi- 
dently  exact  for  practical  purposea  when  both  verttcals 
have  been  measured  under  similar  atmoapberic  con- 
ditions. The  refractions  being  taken  eqmd,  the  ob- 
served veitieals  are  snbstitatea  for  the  true  in  (27)  to 
find  Sy  and  the  diffarenoe  of  height  is  caknlaied 
(28)  j  the  third  term  within  the  Imckete  of  (26)  is 
usually  omitted.  The  mean  value  of  the  reiVaction  is 
deduced  from  the  formula 

#=i  \  c-jy, +!>'•)   --(29). 

An  approximate  value  is  thns  obtained  from  the 
observations  between  the  pairs  of  reciprocating  stations 
in  each  district,  and  the  corresponding  mean  *' ooefft- 
cient  of  refraction,"  ^-^  is  computed  for  the  district, 
and  is  employed  when  heights  hare  to  be  determined 
from  observations  at  a  single  station  only.  When 
cither  of  the  vertical  angles  is  an  elevation  —  E  must 
be  substituted  for  D  in  the  above  expressions.' 

IL  Tra\'er8ino,  as  a  basis  for  SfRVEY.— Rect- 

ANOULAR  SPHERirAL  COOKDINATES, 

Traversing  is  a  combination  of  linear  and  angular 
TniTaninr  weasnres  in  equal  pro^nions :  the  sur- 

veyor  proceeds  from  point  to  pointj  meas- 
uring the  lines  between  them  and  at  each  point  the 
angle  between  the  back  and  fiirward  lines ;  he  runs  his 
lines  as  much  as  possiMe  over  level  and  open  ground, 
avoiding  obstacles  by  working  round  them.  The  sys- 
tem is  well  suited  for  laying  down  roads,  boundary* 
lines,  and  circuitous  features  of  the  ground,  and  is  very 
generally  resc>rted  to  for  filling;  in  the  interior  details 
of  surveys  b<ised  on  triangnlatioii.  It  has  been  largelv 
employed  in  certain  districts  of  British  India,  which 
had  to  be  surveyed  in  a  manner  to  satisfy  fiscal  as  well 
as  topogniphical  reqiurements ;  for,  the  village  being 
the  administrative  unit  of  the  district,  the  boundaip' 
of  every  village  had  Ui  be  laid  down,  and  this  necessi- 
tated the  sun'ey  of  an  enormous  number  of  circuits. 
Moreover,  the  traverse  system  was  better  adapted  for 
the  country  than  a  network  of  triangulation,  as  the 
ground  was  generally  very  flat  and  covered  with  trees, 
villages,  and  other  obstacles  to  distant  vision,  and  was 
also  devoid  of  hills  and  other  commanding  points  of 
view.  The  principal  triangulation  had  been  carried 
across  it,  but  by  cliaius  executed  with  great  difficulty 
and  expense,  and  therefore  at  wide  intervals  apart, 
with  the  intention  that  the  intermediate  spaces  should 
be  provided  with  points  as  a  basis  for  the  general  topo- 
graphy in  some  other  way.  A  system  of  traverses 
was  obviously  the  best  that  could  be  adopted  under 
tJw  oircumtanoes,  as  it  not  only  ^ve  all' the  village 
benndaiies  but  was  practically  easier  to  MMate  than 
ft  networic  of  minor  triangnlation. 

Pfoddivrt  cf  the  ladian  Survey. — ^Tbe  Iraveiaes 
I  I  diu  *™  executed  in  minor  circuits  following 
Surf^.  !>eriphery  of  each  village  and  in  major 

circuits  comprising  groups  of  several  vil- 
lages ;  the  former  are  done  with  4"  to  T/'  theodolites 
and  a  single  chain,  the  latter  with  7''  to  lO''  theo- 

1 1n  topographical  and  leveUin^  operations  It  Is  snnwtliiMi  caor 
venlent  to  apply  Bmall  corroctlona  to  obserTatlons  of  the  holsht 
tlx  curvature  and  reftsction  simultuieouBly.  Putting  d  for  the 
distance,  r  for  theeartb'B radius,  and  «  f<»  tlie  coefflclent  of  re- 
ineUon,and  expreulng  the  dbrtabce  and  rRdius  In  rollcsandtlw 
correction  to  height  In  Ifect,  then  correction  for  curvature  —  t(P ; 

  i—u 

oomctnn  for  refraction  «—|cdi;  correction  for  both  ~  .  A 


dolitfls  and  a  pur  of  chainsjwhidi  are  compued 
frequently  with  a  standard.  The  main  cticoits  an 
oonnected  with  every  station  of  the  principal  triinju- 
lation  within  reach.  The  meridian  of  tbe  origifl  ii 
determined  by  astronomical  observations:  the  mijt 
at  the  origin  between  the  meridian  and  the  neit 
station  is  measured,  and  then  at  each  of  the  suooeattre 
stations  the  angle  between  the  immediatdy  preoe£n; 
and  following  stations  ;  summing  these  togethn,  Uk 
"inclinations"  of  the^  lines  between  tbe  siaUone  to 
the  meridian  of  the  origin  are  successively  detenntitei 
The  distances  between  the  stations,  multiplied  by  tke 
cosines  and  sines  of  the  inclinations,  give  the  dietuKe 
of  each  station  from  the  one  preceding  it,  resalTsd  in 
the  directions  parallel  and  perpendiciuar  nqiec^r^ 
to  the  meridian  oi  the  origin  :  and  the  akeUwu 
sums  of  these  quantities  give  the  correspoamog  rect- 
j  angular  coordinates  of  the  successive  stations  rdi- 
tively  to  the  origin  and  its  meridian.  The  ara 
included  in  any  (drcuit  is  expressed  by  the  fonnuli 

area = half  algebc^oal  mm  of  prodncts  ( xi  -\-Tt)  (fi — yi)(Mt 

Vi  being  the  cooidinatea  of  the  first,  and  a^^thw 
01  uie  seoond  station,  of  every  line  of  the  iraraseii 
succession  round  the  cireait. 

Of  geometrical  tests  there  are  two,  both  appIicaUt 
at  the  close  of  a  circuit :  the  first  is  angular,  via,  tk 
sum  of  all  the  interior  angles  of  the  described  wly- 
gon  should  be  equal  to  twice  as  many  right  matsa 
the  figure  has  sides,  less  four ;  the  second  is  mm. 
viz.,  the  algebraical  sum  of  the  x  coordinats  nd 
that  of  the  t/  coordinates  shonld  each  be  =  0.  Ha 
astronomical  test  is  this :  at  any  station  of  the  trtTOK 
the  azimuth  of  a  refening  mark  nutybe  detemml 
by  astronomical  observations ;  the  indioatioo  itf  Ac 
line  between  the  stadcrn^  and  the  referring  muk  to 
the  meridian  of  the  origin  is  given  by  the  tnTciw: 
the  two  shoaM  differ  by  the  oonvergency  of  the  me- 
ridians of  the  station  and  the  origin.  In  pracdce  tk 
angles  of  the  traverse  are  usually  a^usted  to  sitii^ 
their  special  geometrical  and  astronomical  tests  in  tk 
first  instanoe.  and  then  the  coordinates  of  the  stalim 
are  calculated  and  adjusted  corrections  applied  to 
the  longest,  that  the  angles  may  be  least  disturbti 
as  no  further  corrections  are  given  them. 

Convergence  nf  Meridtang. — ^ITie  exact  vahe  of  the 
convergence,  when  the  distance  and  azi-  coai*' 
muth  of  the  seoond  astronomical  station  f?S^ 
from  the  first  are  known,  is  that  of  B  —  "^^ 
(v  -f-  A)  of  equation  (II) ;  but,  as  the  flrettennisnif- 
cient  for  a  traverse,  we  have 

rnnnr  1" 
eonvergeDcy-  =  s  tan  X  y-=— , 

substituting  the  coordinate  of  the  second  it«i« 
perpendioilar  to  (be  aeridiaa  of  the  oigiB,  fa  ' 

un  A. 

A4fmHment  pf  m  of  TVawraea  to  a  frkaft 

2a<»m.— Tbe  eoor£iiateB  of  tJbe  principal 
stationa  of  a  tri^onooetrieal  8arv»  an  wrd^ 
osaally  the  spbencal  eoordinatea  of  lati-  ***^?^ 
tade  and  longitude;  those  of  a  traven* 
stirvey  are  anr^  leetangnlar,  plane  for  a 
small  area  bat  spherioal  for  a  large  nme.   It  is  <^ 
neoessary,  tbamon,  fibr  purposes  of  coB^aiiKia 
check  at  stations  coasmoD  to  sarveys  of  both  deao^ 
tioiiB,  to  convert  eiUier  leetangnlar  coorthMlffi  i^^ 
latitudes  and  longitudes,  or  ewe  t>erKi,  in  order  th* 
the  errors  of  traverBee  sny  be  dBpened  by  pro^'l^ 
tion  over  the  coordinates  of  the  traverse  statMws.  s 
desired,  or  adjusted  in  the  final  mapping.   Hie  h'M 
is  generally  all  diat  is  neceaaarr,  more  partieuW 
whin  t^  traverses  ar«  referred  to  aoeeeain 
ononetneal  atatiouM  onfiins,  an  the  operatiotf'* 
being  extended,  im  order  to  preront  any  lup  >^ 
mulation  of  estor.   Similar  oanreinoQB  an  at*  a^ 
quMtly  neaeaaury  in  nap  pnseotieBs.   The  iiw* 
of  effemng  tbeoa  irilt  now  W  '^ii'Btijtd 
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TroMsfornuUitm  of  Latitude  and  LongUvde  Co- 
Xrvulht-  ordmate$  mto  RectsMffular  Spherical  6b- 
naUom  of  ■ordaiates^  and  viae  verga. — ^liet  A  and  B 
be  ftny  tiro  potala,  Aa  ttw  memian  of  A, 
Bb  tfae  paraUel  of  latitude  of  B  ;  then  Ah, 
^  will  be  their  di&reuoes  in  ktiude  and  loogitvde; 
fn»  JS  dnv  BP  pei^jeodiodar  to 
Aa;  then  AP,  BPwla.  be  the  reeUn- 
gnlar  Bpherieal  coonUnatee  of  B  rela- 
tiTBlr  to  A  Pat  BP=x,  AP=y,  the  k 


an  /%  =  f,  and  the  arc  Bb,  the  oliffer- 
«Qoe  of  longitude,  »  u ;  aim  let  A.,  f 
Bad  ^,  he  the  latitudes  of  A,  B,  and 
the  Domt  P,  Pr,  the  i-adius  of  cwraUire 
of  ^e  noiidaB,  and     the  nomal  ter-  m 
juaatiag  to  tlie  axis  minor  for  the  lati-      fk.  S. 
tade  Ay ;  and  let  a  be  the  fadns  of 
enrvatirre  for  the  btkade  \{K  +  K)-   'Elien,  when 
the  mteBitiilar  ooordinates  arc  given,  we  have,  taking 
^  as  (2m  Mrigin,  tlie  bdtude  (jf  which  is  known, 

(SI). 

V— *~i»secl";.i=  -f  -  tin>,c<»eol"; 
At  —  A,—  £■  ooeM  1"  —  iaoiA*  +  4«)  ooMc  1". 

And^  whm  tbe  latitude  sad  longknde  axe  fdven,  we 


t ^  J*  -  X. + <  ^  «n  1"  f   

«         ma  (X»  +      Ma  1"  ) 


.(38). 


■alMof 
luiTiaited 

point. 


Oraphic  Method  of  Deternwvmg  ike  Ooordinates  of 
fjQQ^       a»  Uwcmited  PaaU  obterved  from  Severai 
Statiom.~Wb.6n  a  hill  peak  or  otlier 
prominent  ofcgect  has  been  observed  from  a 
namber  of  stations  wboee  coordinates  an 
alreaify  fixed,  the  ooovensing  nyi  may  be  projected 
|;raphiQBl]y,  and  firon  an  emniaatiini  of  their  aeraral 
mtmeotioos  tiw  most  probable  pontioo  of  the  ol^ect 
may  be  obtained  almost  as  acconUely  as  fay  calcula- 
tions by  the  method  of  least  sqnares,  whidi  are  very 
laborious  and  owt  of  place  for  the  detenuinatioa  of  a 
secondaiy  point   The  foUcHnng  is  a  desoription  of 
the  application  of  this  method  to  nohrta  on  a  plane 
surface  in  the  calrailations  of  the  Ordnanoe  Survey, 
^t  thi  *ti  ■  ■  •  be  Btatuns  whose  rectangnbr  ooordi- 
Dates,  xi,       .  .  .  perpendioalar,  and  Vi,  ^  .  .  . 
parallel,  to  the  meridian  of  the  origin  are  given ;  let 
Oi,  ft,,  ...  be  the  bearinga — here  the  directlon-bicU- 
nations  with  the  meridian  of  the  origin — of  any  point 
P,  IB  obserred  at  the  several  sutioiis;  and  letp  be  an 
approximate  position  of  P,  with  ooofdinates  a>,  y, 
as  determined  by  mjifaical  nrqjeotion  on  a  disbiet  map 
or  by  rouffh  oaloiiJation.   (%nstniot  a  dia^iam  of  the 
lays  oonverging  around  ^,  by  taking  a  point  to  repre- 
Mttt  p  and  drawing  two  unes  thnmj^h  it  at  right  angles 
to  each  other  to  indicate  the  dn-ections  of  north, 
south,  east,  and  west-.    Oaleolate  aecnraMv  {p,  —  y.) 
tan  a^,  and  compare  with  {x,  — Xi) ;  the  difference  will 
show  how  &r  the  cTirection  of  tiie  ray  fi-om  «i  falls  to 
the  east  or  west  of  p.    Or  oalculate  (ov  —  ^i)  cot  ai, 
and  oompatre  with  [y,  — ,Vi)  to  find  how  tar  the  di- 
Teetion  falls  to  the  north  or  south  of  p.    Set  off  the 
distance  on  the  corresponding  axis  of  p,  and  through 
the  point  thus  fixed  draw  the  direction  Ui  with  a 
comnion  protractor    All  the  other  rays  around  p 
may  be  drawn-  in  like  manner ;  they  will  intersect 
each  other  in  a  number  of  points,  the  centre  of  which 
may  be  adopted  as  the  most  probable  position  of  R 
The  coordinates  of  P  will  then  be  revlily  obtained 

1  In  the  Indian  SiirTey,  tables  are  employed  for  tbese  cslculs- 
Uon^  wblcb  ffive  the  vRlue  of  1"  of  arc  In  feet  on  the  meridian, 
md  OB  each  parallel  at  latltode,  at  Interrala  of  .V  apart ;  also  a 
CMreapondltiKtable  of  arc-Tetslnefl  {fb)  of  Bpheroldal  arcs  of 
oarmllMtJIb)^  tn  lengtb,  ftom  which  the  arc-venloes  for  shorter 
or  lonaer  SR!S  are  obtateedproportlonallr  to  the  s-jaarea  of  the 
;  X  ti  taken  M  the  diOeience  of  loncltnde  converted  Into 
Unesr  meanne- 


irom  those  of  p  ±  the  distanees  on  the  meridiaa  and 
perpendicular.  In  tJie  annexed  diagram  (Fig.  6)  Pib 
supposed  to  have  been  observed  trom  five  statiofis, 
giving  aa  many  intersecting  rays,  (1,  I),  (2,  2),  .  .  . ; 
were  are  tea  points  of  inteneotion,  the  mean  position 
of  which  gives  the  true  pontiou  of  P,  the  assumed 
poaitsoa  beinf  p.  The  advsatafes  clainied  for  the 
Bwthod  are  that  tin  bearinfos  being  independent,  an 
otToneous  bearing  m^  be  redrawn  without  distarhing 
those  that  ate  oorreot :  similarly  new  bearings  m^  be 
introdaoed  without  disturUng  previous  work,  and 
obssrvationa  fima  a  kfgs  number  of  statims  may  bf 


Fro. «. 

readlb^  ntHized,  whereas,  when  calculation  is  resorted 
to,  observations  in  excess  of  the  minimum  number 
required  are  freqiuently  rejected  beoaose  of  the  labor 
of  computing  them.' 

III.  Levelling. 
Levelling  is  the  art  of  determining  the  relative 
heights  of  points  on  the  surface  of  tiie    ,  ,„ 
groand  as  referred  to  a  hypothetical  sur- 
noe  which  cuts  the  direction  of  ^rnivity  everywhere  at 
right  angles.    When  a  line  of  instrumental  levels  is 
commenced  at  the  sea-leve!,  a  series  of  heights  Is  de- 
termined corresponding  to  what  would  be  found  by 
pmpeodicnlar  measurements  upwards  from  (he  surface 
<^  water  communicating  freely  with  the  sea  in  under* 
cround  channels ;  thus  the  line  traced  indicates  a 
nypothetieal  prolongation  of  the  surface  of  the  sea  in- 
land, which  is  everywhere  conformable  to  the  earth's 
curvature. 

The  trigonometrical  delemilnation  of  the  relative 
heights  of  points  at  known  distances  apart,  by  the 
measurements  of  their  mutual  vertical  angles — as 
already  described  in  section  I. — is  a  method  of  level- 
ling. Bnt  the  method  to  whieh  the  term  "levelling" 
is  always  applied  is  that  of  the  direct  determination  of 
the  differences  of  height  from  the  readings  of  the  lines 
at  which  graduated  staves,  held  vertically  over  the 
points,  are  cut  by  the  horizontal  plane  which  passes 
through  the  eye  of  the  observer,  ffach  metliod  nas  its 
own  advantages.  The  former  is  less  accurate,  but  best 
suited  for  the  requirements  of  a  general  geographical 
survey,  to  obtain  the  heights  of  all  the  more  promi- 
nent objects  on  the  surface  of  the  ground,  whether 
acc^ible  or  not  The  latter  may  be  conducted  with 
extreme  precision,  and  is  specially  valuable  for  the 
detennination  of  the  relative  levels,  however  minute, 
of  easily  accessible  points,  however  numerons,  which 
succeed  each  other  at  short  intervals  apart ;  thus  it  is 
very  generally  undertaken  part  pami  with  geographi- 
cal sur\'ej-B,  to  furnish  lines  of  level  for  ready  referenoe 
aa  A  check  on  the  ftccuracy  of  the  trigonometrical 

■  For  fbller  details  and  an  application  to  (rpherical  EUT&eeL 
M  Aeeamd  tf  Me  firapMc  Jfettoif  vi  tht  OmnanM  Brnxw,  ^ff. 
(miitil.  London,  im 
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h^hts.  la  levelliDg  with  gtarea  the  measurements 
are  always  taken  from  the  horizontal  plane  which 
passes  through  the  eye  of  the  observer  ;  but  the  line 
of  levels  whioli  it  is  the  object  of  the  operations  to  trace 
is  a  curved  line,  everywhere  oonfonnine  to  the  normal 
curvature  of  the  earth's  surface,  and  aeviating  more 
and  more  from  the  plane  of  reference  as  the  distance 
from  the  station  of  observation  increases.  Thus,  either 
a  correction  for  curvature  (see  footnote,  page  742) 
must  be  applied  to  evray  stsfF  reading,  or  the  instru- 
ment must  be  set  up  atequal  distances  from  the  staves ; 
the  curvature  ooneetaon,  being  the  same  for  each 
staffj  will  then  be  eliminated  from  thedifferenoe  of  the 
readme^,  which  wilt  thus  give  the  true  difference  of 
level  of  the  points  on  which  the  staves  are  set  up. 

Levelling  ia  an  essentimlly  simple  operation ;  bat,  ae  It 
bsB  to  be  repeated  very  freqaently  in  executing  a  long  line 
of  levels— say  seven  times  on  an  average  in  every  mile — it 
mart  be  condacted  witb  every  precaution  against  errors  of 
various  kinda,  iaatrumental  and  pemonal,  some  accidental 
and  tending  to  cancel  each  other,  others  systematic  and 
cumulative.  lostramentol  errors  arise  when  the  visual 
axis  of  thetelescope  is  not  perpendicular  to  t^eazis  of  rota- 
tion, imd  when  the  focusiiiK  tnbe  does  not  move  truly  paral- 
lel to  the  visual  axis  on  a  change  of  foouB.  The  first  error 
la  eliminated,  and  the  second  avoided,  by  placing  the  instru- 
ment at  equal  distances  from  the  staves ;  and,  as  this  pro- 
cedure has  also  the  advaotajie  of  eliminating  the  corrections 
for  both  curvature  and  refraction,  it  should  invariably  be 
adopted.  Errors  of  staff  readlngBshonld  be  guarded  against 
by  having  the  staves  gradoatedon  both  &ces,  but  differently 
figured,  80  that  the  observer  may  not  be  biassed  to  repeat 
an  error  of  the  first  reading  In  the  second.  The  staves  of 
the  Indian  survey  have  one  faoe  painted  white  with  black 
divisions — feet,  tenths,  and  hundredtha— from  0  to  10,  the 
other  black  with  white  divisions  from  S.ST*  to  15.55.  Defiec- 
tion  from  horizontatity  may  be  cither  measnred  and  allowed 
for  by  taking  the  readings  of  the  ends  of  the  bubble  of  the 
si^rit-level  and  applying  corresponding  corrections  to  the 
staff  readlnjis,  or  be  eliminated  by  setting  the  bubble  to  the 
same  position  on  its  scaleatthe  reading  of  thesecond  staff  as 
at  tli^of  the  first,  both  beinfc  eqnidiatant  fVom  the  observer. 

Certain  erron  are  liable  tA>  recur  iu  a  constant  order  and 
to  accumulate  to  a  considerable  magnitude,  thongh  they 
may  be  too  minute  to  attract  notice  at  any  single  station, 
as  when  the  work  is  carried  on  under  a  uniformly  sinking 
or  rising  refraction — from  mominir  to  midday  or  from  mid- 
day to  evening— or  when  the  iiiatrument  takes  some  time 
to  settle  down  on  its  bearings  after  being  sot  up  for  observa- 
tion, "niey  may  be  eliminated  (i.)  by  alternating  the  order 
of  observation  of  the  staves,  taking  the  back  staff  first  at 
one  station  and  the  forward  first  at  the  next;  (ii.)  bv  work- 
ing in  a  circuit,  or  returning  over  the  same  line  back  to  the 
origin ;  (iii.)  by  dividing  a  line  into  sections  and  reversing 
the  direction  of  operation  in  alternate  sections.  Cumulative 
error,  not  eliminable  by  working  in  a  circuit,  may  be  caused 
when  there  is  much  northing  or  southing  in  the  direction 
of  the  line,  for  then  the  sun's  light  will  often  Ml  endwise 
oil  the  bubble  of  the  level,  illuminating  the  outer  edge  of 
the  rim  at  the  nearer  end  and  the  inner  edge  at  the  further 
end,  and  so  biassing  the  obaerver  to  take  scale  readiofis  of 
olges  which  are  not  equidistant  from  the  centre  of  the 
bubble;  this  introduces  a  tendency  to  raise  the  south  or 
depress  the  north  ends  of  lines  of  level  in  tiie  northern 
hemisphere.  On  long  lines,  the  employmeot  of  a  second 
observer,  working  independently  over  the  same  RTOund  aa 
the  first,  station  by  station,  is  very  desirable.  Tlie  great 
lines  are  osually  carried  over  tiie main  roads  cfthecountry, 
a  number  <tf  "oenoh-nuu'kB"  being  fixed  for  ftature  refer- 
snee.  In  the  Ordnance  Survey  of  Great  Britain  lines  have 
been  carried  across  from  coast  to  coast,  in  snch  a  manner 
that  the  level  of  any  common  croasiag  point  may  be  found 
by  several  indt^pendent  lines.  Of  these  points  there  are  166 
In  Ekiglaad,  Scotland,  and  WiJes;  the  discrepancies  met 
wiai  at  them  were  adjusted  simultaneously  by  the  method 
of  minimum  squares. 

Sect'Iievel. — The  sea-level  is  tlie  natural  datum 
plane  for  levelling  operations,  more  partic- 
ulariy  in  countries  bordering  on  the  ocean. 
Tba  earliest  surveys  of  coasts  were  made 
for  the  use  of  navigators,  and,  as  it  was  considered 
veiy  important  that  the  charts  should  everywhere 
show  the  minimum  depth  of  water  which  a  vessel 
would  meet  mth,  low  water  of  spring-tides  was 
adopted  is  the  datum.   Bat  this  does  not  answer  the 


requiretuents  of  a  land  survey,  because  the  tidal  rann 
between  extreme  high  and  low  water  differs  gita^ 
at  different  points  on  ooast-lines.  Thus  liie  genenltf 
adopted  datum  plane  for  land  surveys  is  the  nieaa-sei  > 
level,  which,  if  not  abeotutely  uniform  all  tbewotU 
over,  is  much  more  nearly  so  than  low  water.  TiM 
observations  have  been  taken  at  nearly  fifty  points  oq 
the  coasts  of  Great  Britain,  which  were  ooQDeded  Ly 
levelling  operations ;  the  local  levels  of  mean  sea  were 
found  to  differ  by  larger  magnitudes  than  could  fiuri; 
be  attributed  to  errocs  in  the  lines  of  levels,  having  ■ 
range  of  12  to  15  inches  above  or  below  the  meaa  of 
all  at  points  on  the  open  coast,  and  more  in  ddil 
rivern.'  But  the  genei^  mean  of  the  cosst  staticni 
for  England  and.  Wales  was  practically  identical  with 
that  for  Scotland.  The  observations,  however,  kr 
seldom  of  longer  duration  than  a  fortnight,  whuA  ii 
iiiBuffioieiit  for  an  exact  determination  of  even  dK 
short  period  components  of  the  tides,  and  ignores  tlw 
annual  and  semi-annual  components,  which  oooaa<Ht- 
ally  attain  considerable  m^nitudes.  The  mean-M 
levels  at  Port  Said  in  the  R^iterranean  and  at  Soei 
in  the  Red  Sea  have  been  found  to  be  identical,  sndt 
similar  identity  is  sud  to  exist  in  the  levels  of  tbe 
Atlantic  and  the  Padfic  Oceans  on  the  opposite  ooasli  ' 
of  the  isthmus  of  Panama.  This  is  in  favor  of  a  uni- 
form level  M  the  world  over :  but,  on  the  other  baoi 
lines  of  level  carried  across  the  continent  of  Europe 
make  the  mean-sea  level  of  the  Mediterraneui  at  Mu- 
seiUes  and  Trieste  frvm  2  to  5  feet  below  that  of  tbe 
North  Sea  and  the  Atlantic  at  Amsterdam  and  Brat, 
— a  result  which  it  is  not  easy  to  explain  on  mechani- 
cal principles.  In  India  various  tidal  stations  on  the 
east  and  west  coasts,  at  which  the  mean-sca  levd  bis 
been  determined  from  several  years'  observslioDs, 
have  been  connected  by  lines  of  level  run  aloog  tbe 
coasts  and  across  the  continent ;  the  differences  b^ 
tween  the  results  were  in  all  cases  due  with  grata 
probabilitv  to  error  generated  in  levelling  overKsH 
of  great  length  than  to  actual  differences  of  aea-lenl 
in  different  localities. 

The  sea-level,  however,  may  not  ooindde  eveiy- 
where  with  the  geometrical  figure  whidi 
most  closely  represents  the  earth's  surface, 
but  may  be  raised  or  lowered,  here  and  mttn. 
there,  under  the  influence  of  local  and  ab- 
normal attractions,  presenting  an  equipotential  snr- 
faoe — an  ellipsoid  or  spheroid  of  revolution  slightJr 
deformed  by  Dumps  ana  hollows — which  Bmns  calls  ■ 
"geoid.''  Archdeacon  Pratt  has  shown  that,  under 
the  combined  influence  of  the  positive  attraction  of  tlie 
Himalajran  Mountains  and  the  negative  attraction  eS 
the  Indian  Ocean,  the  sea-level  may  be  some  560  &et 
higher  at  Karrachee  than  at  Cape  Comorinj  but,  oi 
the  other  hand,  the  Indian  pendulum  operationB  bin 
shown  that  tliere  is  a  deficiency  of  denuty  wtdvr  tbe 
Himalayas  and  an  in(»«ase  aader  thebed  of  theoeeiB- 
which  may  wholly  compensate  for  the  excess  of  ibe 
mountain  masses  and  deficiency  of  the  ocean,  and  lean 
the  surface  undisturbed.  If  any  bumps  and  hoUon 
exist,  they  cannot  be  measured  instrumentally ;  fortbe 
instrumental  levels  will  be  affected  by  the  local  attitc- 
tions  precisely  as  is  the  sea-level,  and  will  thus  invan- 
ablv  snow  level  surfaces  even  should  there  be  ooobn- 
eraue  deviataons  from  the  geometrical  figure. 

IV.  Survey  op  Interior  Detail. 
(1)  General  Principle. — We  have  seen  that  tbe 
skeleton  framework  of  a  survey  may  be  oa^ni 
either  a  triangulation  or  a  system  of  trar-  prindpiti 
eises;  verv  generallv  it  ia  a  combination 
of  both.    The  method  of  filling  in  the  details  is  new- 

1  In  tidal  estuaries  and  rivere  the  mean-water  level  ris«  >b«< 
the  meao-sea  level  u  the  distance  ftom  the  open  coast  iiiKlif 
creases ;  for  Instance,  in  the  Hoofbly  river,  passiog  CslciSH. 
there  U  a  rise  of  10  innhea  In  42  miles  between  Sagar  (Sttoon 
Island  at  the  month  of  tbe  river  and  Diamond  Harbor,  and  a  va- 
tfaerrise  of  20  Intihei  In  48  miles  bstwcen  Hamoid  Bartsraal 
Kidderpur. 
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aarily  influenced  to  some  extent  by  the  nature  of  the 
fnmework,  but  it  depends  mainly  on  the  ma^tnde 
of  the  scale  and  the  requisite  degree  of  minatue.  In 
iH  inatances  the  principal  triangles  and  cirooit  trav- 
enes  have  to  be  broken  down  into  smaller  ooes^  to 
famish  a  sufficient  number  of  fixed  points  and  lines 
for  the  sabflequent  operations.  The  filling  in  may  be 
performed  wholly  by  bnear  measurements  or  wholly  by 
direction  intersections,  but  is  most  frequently  eflfeoted 
b;^  both  linear  and  angular  measures,  the  former  taken 
with  chains  and  tapes  and  ofiaet  poles,  the  lifter  with 
■mall  theodolites,  sextants,  opttod  squares,  or  other 
reflecting  instruments,  magnetized  needles,  prismatic 
ooinpasses,  and  plane  tables.    When  the  scale  of  a 
Burvev  is  large,  the  linear  and  angular  measures  are 
usually  recorded  on  the  spot  in  a  fiud-book  and  after- 
wards plotted  in  office  ;  mien  small  they  are  sometimes 
drawn  on  the  spot  on  a  pUoe  table  and  the  field-book 
is  dispensed  witn. 
(2)       SatU, — In  every  oonntry  the  scale  is  gener- 
ally expressed  by  the  ratio  of  some  fraction 
^1*-        or  multiple^  of  the  smallest  to  the  largest 
national  uniui  of  length,  but  sometimes  bv 
the  ftaction  which  indicates  the  ratio  of  the  length  of 
a  line  on  the  paper  to  that  of  the  corresponding  line 
on  the  ground.   The  latter  form  is  obviously  prefer- 
aUe,  bein|;  international  and  independent  of  the 
various  units  uf  length  adopted  by  aifferent  nations. 
See  tables  of  maps  and  scales  under  Map,  vol.  xv. ,  p. 
529-30.    In  the  Ordn&nce  Survey  of  Great  Britain 
and  Ireland  both  forms  of  expression  are  adopted,  the 
smaller  scales  being  1  inch  and  6  inches  to  a  mile  for 
provinces  and  countlbs,  the  larger  tAu  for  parishes 
and       for  towns.    In  the  Indian  Survey  the  stand- 
ard topographical  scale  is  I  inch  to  a  mile,  diminishing  to 
^aad  X  inch  for  geographical  reoonnaissance,  and  rising 
by  multiples  of  2  to  higher  scales,  of  which  the  great- 
est, for  other  than  city  surveys,  is  32  inches,  for  cadas- 
tral purposes.    In  both  surveys  the  double  unit  of  the 
foot  and  the  Gunter's  link  {=>  W^ths  of  a  foot)  is  em- 
ployed, the  former  invariably  in  the  triangulal^on,  the 
latter  very  j^enerally  in  the  taraverwng  and  filling  in, 
because  of  its  oonvenienoe  in  calculations  and  measure- 
ments of  area,  a  square  chain  of  100  Gunter's  links 
being  exactly  one-tenth  of  an  acre. 

<3)  Ordnmee  Surveg  MModt. — ^All  linear  measurea  are 
made  with  the  Ghintei'a  ohain,  all  angular 
Oxdnance     with  small  theodolites  only ;  neither  magnet- 
Snrrqr         ized   nor  reflecting  instrameats  nor  plane 
methodfl  ;     tables  are  ever  employed,  except  in  hill  sketch* 
iag,  when  bearioiiB  are  taken  with  the  priam- 
atie  oompam.  As  a  rale  tlie  fllllng  in  is  dme  by  triangle- 
ohaining  only;  traverses  With  theodolite  and  chain  aie 
occasionally  resorted  to,  bnt  only  when  it  is  neceswry  to 
work  round  woods  and  hill  tracts  across  which  right  liD<» 
cannot  be  carried. 
(a)  Detail  Survej/kig  Iw  Triangle  —This  is  based  on  the 
points  of  the  minor  triangnlatiOD.  The  aides 
n^rmltw     *"  perfecrty  straight,  all  the 

bfti^unes ;  poi°^  where  the  lines  of  interior  detail  cross 
'  the  sides  being  fixed ;  the  alignment  is  effected 
with  a  small  theodolite,  and  marks  are  established  at  the 
crossing  points  and  at  any  other  points  on  the  sides  where 
they  may  be  of  u^e  in  the  subseqaent  operations.  The  sur- 
veyor is  given  a  diagnm  of  the  triangnlatlon,  bnt  no  side 
Jeogihs,  as  the  accaracy  of  his  chaining  is  tested  by  oom- 
parison  with  the  trigonometrical  valaes.  Then  straight 
lines  are  carried  across  the  intermediate  detail  between  the 
points  established  on  the  »idee;  they  constitute  the  princi* 
pal  "cnttiDK  op  or  split  lines";  their  crossings  of  deteil 
are  marked  in  tarn  and  straight  linea  are  ran  between 
"Uiem.  The  process  iacontinned  until  a  sufficient  namber 
vtViuos  and  marks  have  been  established  on  Che  ground  to 
eoable  nil  houses,  roads,  fences,  streams,  railways,  canals, 
rivers,  l>oundaries,  and  other  detail  to  be  conveniently 
measured  opto  and  fixed.  Perpendicalar  offiwts  are  lim- 
ited to  eighty  and  twenty  links  for  the  respective  scales  of 
8  inches  to  a  mile  and  7^9. 

(6)  DetaU  t^urwjfing  by  Traverset. — When  a  considerable 
has  to  be  thus  treated  it  is  divided  into  a  number  of 
blocks  of  FonvcQioiit  size,  bounded  by  roads,  rivers,  or 
pttisli  bonodaries  and  a  "  traverse  on  the  meridian  of  tiie 


origin  "is  carried  round  the  periphery  of  eacD  block.  Oom- 
mencing  at  a  trigonometricaf  station,  the  theo- 
dolite is  set  to  circle  reading  0**  0'  with  the  tol-  by  traveissi. 
esoope  pointing  to  the  north,  and  at  every  "  for- 
ward "  stetion  of  the  traverse  the  circle  is  set  to  the  same 
reading  when  tiie  telescope  is  pointed  at  the  "  back  "  sta- 
tion as  was  obtained  at  tiie  back  statioB  when  the  telescope 
was  pomtiiwto  thefbrward  one.  When  the  circuit  is  00m- 
pleted  and  va»  Uieodollte  again  pat  np  at  the  origin  and  set 
on  the  last  hack  station  with  the  appropriate  cirde  reading, 
tiie  circle  reading,  with  the  telescope  again  pointed  to  the 
first  forward  station,  will  be  the  same  as  at  first, if  no  error 
has  been  oommltted.  Thissystemestabllshes  a  convenient 
check  on  the  aoenra^  of  the  openttlons  and  enables  the 
angles  to  be  readily  protracted  on  a  system  of  lines  parallel 
to  the  meridian  of  the  origin.  As  a  further  check  the  tra- 
verse is  connected  with  all  contigoooB  trigonometrical  sta- 
tions by  measnred  angles  and  distaiioes.  Traverses  are 
finqaently  carried  between  Uie  points  already  fixed  on  the 
sides  of  the  minor  triangles;  the  initlalside  isthenadopted. 
instead  of  the  meridian,  as  the  axis  of  coordinates  for  the 
plotting,  the  telescope  being  pointed  with  circle  reading 
0*  0*  to  either  of  the  trigonometriad  stations  at  the  eztremi- 
tlee  of  the  side. 

(ej  J^oUin^  and  Examination. — The  plotting  is  done  from 
the  field-books  of  the  sorveyors  by  a  separate 
agency.  Its  accuracy  is  tested  by  examination  -ndeM^S* 
on  the  ground,  when  all  necessary  addenda  are  w^ui. 
made.  The  examiner — who  should  be  both 
snrveyor,  plotter,  and  draftonan — mounts  the  plot  on  his 
sketehing  block,  and  verifies  the  aocnracy  of  the  detail  by 
intersections  and  productions  and  occasional  direct  measure- 
ments, and  generally  endeavors  to  cause  the  details  under 
examination  to  prove  the  aocnracy  of  om^  other  rather  than 
to  obtein  direct  proof  by  measurement.  He  fixes  con- 
spicuous trees  and  delineates  the  woods,  footpaths,  locka, 
precipices,  steep  slopes,  embankments,  eto.,  and  supplies  the 
requisite  information  regarding  minor  objects — whether 
pit,  shaft,  level,  spring,  well,  conduit,  weir,  quarry,  refbse 
heap,  waste,  orchard,  stackyard,  railway,  canal,  manu&c- 
toring  and  mineral  works,  viaducts,  bridges,  tramways, 
pluitations,  etc. — to  enable  a  draftsman  to  make  a  perfect 
representetion  according  to  the  scale  of  the  map.  In  ex- 
amining a  coast-line  he  delineates  the  foreshore  and  sketehee 
the  strike  and  dip  of  the  stratified  rocks.  In  titlal  rivers 
he  ascertaina  and  marks  the  highest  points  to  which  the 
ordinary  tides  fiow.  The  examiner  on  the  25.344  inch  scale 
is  required  to  give  all  necessary  information  re- 
garalug  the  parcels  of  ground  of  different  character — 
whether  amblo,  pasture,  wood,  moor,  moss,  sandy— defining 
tbe  limits  of  each  on  a  separate  tracing  if  Decenary.  He 
has  also  to  distinguish  between  turnpike,  parish,  and  occu- 
pation  roads,  to  collect  all  names,  and  to  famish  notes  of 
military,  baronial,  and  ecclesiastical  antiquities  to  enable 
themtobeappropriatelyrepreSented  In  the  final  maps.  The 
latter  are  sQi^ected  to  a  donble  examination— first  in  the 
office,  secondly  on  the  ground ;  they  are  then  handed  over 
to  the  officer  in  charge  of  the  levelling  to  have  the  levels 
ud  contour  lines  inserted,  and  finally  to  the  hill  sketebera, 
whose  Antj  it  is  to  make  an  artistie  repreeentaticm  of  the 
fBatoies  of  the  ground. 

(4)  Indian  fturvej)  Methoda.~A\l  filling  in  is  invariably 
done  by  plane-tabling  on  a  basis  of  points  pre-  , 
vlously  fixed ;  the  methods  differ  simply  in  the  inrrar 
extent  to  which  linear  measures  an  introduced  tnethou. 
to  supplement  the  direction  rays  of  the  plane 
table.  When  the  scale  of  the  snrvey  is  small,  direct  meas- 
urements of  distence  are  rarely  made  and  the  filling  is 
usually  done  wholly  by  direction  intersections,  which  fix 
all  the  principal  points,  and  by  eye-sketching;  but  as  the 
scale  is  increased  linear  measures  with  chains  and  oflbet 
poles  are  introduced  to  the  extent  that  may  be  desirable. 
A  sheet  of  drawing  paper  is  mounted  on  cloth  over  the  fttOB 
of  the  plane  table;  the  points,  previously  fixed  bytrlauga* 
lation  or  otherwise,  are  projected  on  it — the  collateral  me- 
ridians and  panUlels,  or  the  rectangular  coordinates,  when 
these  are  more  convenient  for  employment  thiui  the  spheri- 
cal, having  first  been  drawn ;  the  plane  table  is  then  ready 
for  use.  Operations  are  commenced  at  a  fixed  point  by 
aligning  with  the  sight  rule  on  another  fixed  point,  which 
brings  the  meridian  line  of  the  table  on  that  of  the  station. 
The  magnetic  needle  may  now  be  placed  on  the  table  and  a 
position  assigned  to  it  for  futnre  reference.  Bays  are  drawn 
nom  the  station  point  on  the  table  to  all  conspicuous  ob- 
jects around  with  the  aid  of  the  eight  rale.  The  table  is 
then  taken  to  other  fixed  points,  rad  the  process  of  ray- 
drawing  is  repeated  at  each  ;  thus  a  number  of  objects,  some 
of  which  may  berome  available  as  stations  of  observation, 
are  fixed.  Additional  strtions  may  be  established  by  set- 
tbig  op  thfi  UM.^      a  n^,  adjusting  it  on  tbe  back  station 
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—that  from  which  the  ny  vrm  drawn — and  tfaaa  obtaloiiig 

i  cross  interseetioB  with  tb«  sight  ralvlatd  on  some  otiur 
fixed  potot,  also  hy  interpolattu^Iwtween  thrM  Axed  ponte 
sitnated  around  the  ohservvr.  The  iB*gn«tie  D«edla  may 
not  be  reUed  on  for  ooircct  orhmtntion,  but  is  of  serrloe  in 
eoablingthe  table  to  be  set  so  nearly  ferae  at  th«  osbut  that 
It  has  to  be  very  slig-htlj  altered  afterwards.  The  error  in 
the  setting  ts  indicated  by  the  r»7fl  frenk  tbe  sarroaMtBg 
fixed  poir^  Intersecting  im  a  small  triangle  instead  of  • 
pt^t,  and  a  sKght  change  in  admnth  mflcfl*  t»  redaee  the 
triangle  to  a  point,  whi^  will  indicate  the  poeitieD  ot  the 
station  ezoetry.  Asimnthal  error  being  less  apparmt  on 
short  than  on  long  lines,  interpolation  is  best  performed  hy 
rays  drawn  from  near  points,  and  checked  by  rays  dzawB 
to  distant  poinh),  as  the  latter  show  most  straaf^y  the  mag- 
nitodo  of  any  «rror  of  the  prtflaary  nagDetie  settisg.  In 
this  way,  and  hy  self-rerifieatory  tmveTsee  "en  the  back 
ray"  between  fixed  points,  plane-table  itatioas  are  estab- 
lished over  the  ground  at  appropriate  intervabj  depending 
on  the  scale  of  the  anrvey ;  and  tnm  these  bMioim  ail  nr- 
rouuding  ohJeetB  which  the  scale  permits  of  being  shown 
are  laid  down  on  the  table,  Bometimee  by  rays  only,  some- 
times by  a  sinf^e  ny  and  a  measared  distanoe.  Tbe  general 
coufi^uration  of  the  ground  is  delineated  stmaltaneoasly. 

CfiedringandEaimvtaHon, — Varione  methods  are  followed. 
_  For  large  scale  work  in  plains  it  ii  ctwtMunry 

^dexami-  ^  ™^  arbitrary  lines  aoroas  it  and  make  aa  in- 
nation.  "  dependent  survey  of  tbe  belt  of  ground  to  a 
distance  of  a  few  efaains  on  either  side  for  com- 
parison with  the  original  snrvey ;  the  smaller  scale  hill  to- 
pography is  eheeked  by  examination  from  oommandlng 
pamtB,  and  abo  1^  travenes  ran  aerm  the  finished  work 
on  tho  table. 

V.  Representation  of  Grottto. 

The  master  lines  of  ground  aie  the  tanin  ri^fes  and 
M  ta  11dm  w^'^r-parttngs  of  the  hills,  the  watenosraes, 
ofVeeuBd.  horizontal  oontour  Knes  of  the 

coaata;  the  BuTwTdinate  fines  are  those 
whidi  define  the  uudulations  and  minor  features  fkll- 
iox  between  tbe  low-lying  plaioa  and  the  crests  of  Uie 
hilla.  These  lines  Tnust  first  be  laid  down  oa  a  hori- 
zontal projection  to  fix  the  dimensions  ef  each  feature 
of  the  grouid,  afterwhichthe  slopes  must  be  indicated 
with  sufficient  relief  and  character  to  present  a  true 
[ucture  of  the  eorrngatious  of  .surface.  In  ancient 
maps  the  kills  are  lepiesented  as  seen  against  th«  sl^ 
ID  proflte  by  a  spectator  Btaading  on  the  ground  below 
at  some  distance  oft  This  system  of  natural  repre- 
sentation," as  it  was  oalledj  was  ser^'iceahte  in  enaMing 
P^oos  lookine  at  the  hilla  from  the  quarter  firom 
which  they  had  been  sketched  to  identify  them  readily, 
for  wh'ieb  reason  such  views  of  distant  inland  hilla  are 
BtiU  commonly  given  on  the  margins  of  marine  charts 
of  const-lines  K)r  tbe  assietanoe  of  laTigatora.  B«t, 
when  aH  other  objects  excep*the  hilts  are  shown  in  a 
map  by  their  horizontal  projections,  hills  represented 
in  perapective  are  false  to  their  surroundings,  and  mis- 
leo^g  to  all  who  apjH-oach  thom  from  other  directions 
than  that  of  tbe  adopted  noint  of  view,  for  the  verti- 
cal projection  of  the  prowe  ia  practieally  turned  over 
and  eonfnsed  with  the  horizontal  phuie.  Heoee  in 
course  of  time  hills  oame  to  be  drown  as  if  seen 
a  high  bird's-eye  point  of  view,  the  position  of  which 
vn»  shifted  until  at  last  the  point  m  sight  was  sup- 
posed to  beveiticallyO'Ter  them  ;  thus  the  evils  of  the 
perapeofcire  system  were  diminished,  whilst  something  | 
of  natural  representatiott  was  stitt  pressed.  About  { 
the  end  of  the  I8th  century  the  perspeetive  and  the  [ 
bird's-eye  systems  gave  way  to  the  true  method  ot  in- 
dicating the  {onus  of  hilb,  viz.,  by  their  horizontal 
projeettoua,  like  aU  the  other  details  of  the  ground, 
and  by  adding  the  requisit*  shsr^g  to  bring  every 
feature  into  proper  relieC 
SSl-Shadmg. — There  are  two  rival  methods  of  hill- 

shading,— one  by  borinontal  eontonra,  the 
Anting,     other  by  Tcrticalhachuies.  A  oontour  bein/; 

the  Une  of  intersection  of  a  hill  by  a  hon- 
zootal  tdaue,  eontour  lines  indicate  tbe  marlcings  which 
would  be  made  by  the  saooessive  risings  of  a  flood  to 
different  levels  aMTO  the  sea;  vertieal  Imoharea  indi- 
cate the  directions  which  the  particles  of  a  Tolume  of 


water,  •qsnlk  diasennnatod  over  the  fcofi  of  a  htt 
ipwdd  natunily  take  in  runnwf  down  the  aidea  aai 
slopes.  Tbe  most  perfect  repreaantatan  of  garni  k 
obteined  wben  the  shade  line^  whether  horiioBUl  or 
TOrtteal,  ave  snffioiently  elose  and  well  graduatei  in 
tooe  and  intenuty  to  imitate  good  meuotiot  sbailiiif; 
in  Indian  ink.    A  good  ^wct  ma^  be  and  is  fr^nenllf 

Srudnoed  fay  assuaung  lif^  to  fall  on  Ike  mUb  tt- 
qnely  frasi  a  specific  directaoa,  iUununaliBg  Umb  oa 
one  aide  and  throwing  the  reverse  slopes  into  shadov. 
But  this  bAs  the  disaavantage  of  givii^  simUar  dopes 
dtflerent  intenu^  of  shade  aeeorun^  to  tbeut  ponboa 
with  vefttenee  to  the  assumed  directuw  of  tk» 
on  the  other  hand,  vertical  limiting,  whidi  givte 
same  intrauty  to  the  saaie  slope  wherever  BtMtid, 
fails  in  rddef  and  peruMcaoity.  A  ooNuanm  ofdu- 
lene  appointed  ay  the  republieaa  Govenmeai  of 
I^Mioe  in  1803  to  fortaalate  rules  oa  the  subset  bf 
topography,  condemned  the  represenfeation  ef  l^is 
deoni-persiMBtive  as  absurd,  bwt  ap^Mroved  tbe  ^em 
of  obliqoe  »de-li^ht ;  it  also  coodemoed  contours,  ei- 
eept  for  en^neenng  works,  and  recoiuBiended  veriial 
baohares,  undee  the  idea  t  hat  the  sk>pe  luMs  of  the  M 
of  water  represent  a  maleoial  effect  of  which  the  eye 
is  witness  every  moment,  and  reoalla  the  geoenioeuse, 
if  not  of  the  fucmatioD,  at  least  of  tiie  figure  and  Aa- 
aotcri^cs,  of  the  mountains. 

Seal*     Skade.—Var  uUtary  wrposea  it  ia  ray 
deurable  that  maps  shoaU  be  ■»  drawn  aa 
to  enablo  the  an^es  of  inolination  of  att 
slopes  to  be  readilcr  aseertained,  with  a  view 
to  determining  what  pactions  of  tbe  ground  are  ntteA 
for  tke  niMceuwes  ot  each  of  the  three  anna, — iaiSa- 
try,  cavalry,  and  artillery.  Thus  military  topognf  kco 
of  difierent  nationalitiea  have  pronoaed  a  variety  of 
Beaks  to  rej;ulaie  the  thidcnees  ana  diatatiee  apart  of 
the  shade  hnes^  and  generally  the  poportion  »  black 
to  white,  for  different  angles  of  slope,  that  the  mu 
may  convey  to  the  mind  as  aoeuzate  a  kaowledse  « 
the  dopes  of  the  ground  as  ef  the  borixoa£al  outlinea 
AH  slopes,  however,  are  aot  of  equal  piactieal  uupi*- 
tanoe,  out  enly  those  which  are  of  aaost  cobbob  » 
enTymoe  and  most  liable  to  be  gone  ovev     uni  am 
horses  and  wheeled  vehidoa,  and  their  ladiMliw 
rarely  exceeds  25° ;  C(MB8e<;^uentIy  it  is  of  mo8ti■lpa^ 
tanoe  to  be  able  to  distinguish  variations  of  slope  huor 
that  angle:  it  is  oecasiona^  dewrafale  to  know  tbe 
sharper  slop^i  up  to  45^  or  SOP,  bnk  greater  inclinatioiB 
are  comparatively  of  rare  oeeurrence  and  unimportaBt 
Now  in  a  true  scale  of  shade  the  intensity  iocresw 
with  the  inclination  from  0*  to  9* ;  thus  putting  Wad 
+  white  =  1,  the  proportiou  of  black  to  white  tor 
incKnstioa  i  by  a  seue  of  cosines  will  be  black  =  I 
—  cos  f,  white  =  eoe  i.    But  that  scale  does  not  » 
ficiently  accentuate  the  bwer  hictinatione,  which  iff 
the  most  important,  and  have  therefrire  to  be  (few 
with  more  emphatically  ;  this  has  led  to  the  int^nD^ 
tion  of  a  variety  of  coaventioaal  scales,  each  vitk^ 
special  diaraoteristics  which  ocanmeikled  thnnacrn 
to  its  anthor.   Major  Lehmam  of  the  German  amy 
suppMed  light  to  be  admitted  in  parallel  v»tical 
and  gave  the  horizontal  plane  the  rtdleet  light,  keow 
the  reflected  coincides  with  the  vertical  ray :  at  an  b- 
cUnation  of  45°  the  reflected  tav  is  perfectly  horixonm, 
and  this  dope  was  therefore  least  illumined.  Dine 
ganKng  all  greater  sloyies,  he  placed  45"  at  the  bad 
of  his  scale  and  represented  it  by  abaolute  black;  the 
scale  was  divided  into  nine  equal  parts  of  5"  eaah,  fw* 
0°  to  45",  up  to  which  the  illumination  varies  inrciMtr 
as  the  angle  of  inclination.    General  van  Grorkem  oi 
the  Netherlands  arm}'  improved  on  LefamMin^s  ^ 
tem :  he  adi^ted  certain  groups  of  eontoors  arranged 
aooording  to  the  slope,  makbig  the  voitioal  distaaett 
between  the  oontoors  eqval  in  eaefa  grotqy  hot  ffR^*^ 
in  the  higher  groups,  and  between  the  oontom  k 
drew  vertical  haehures  the  lengths  of  which  shevm 
by  reference  to  a  scale  the  angtm  of  slope.   His  ki«ert 
group  inoloded  ail  angles  ap  to  25°,  the  vertical  mr 
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taoee  between  the  coatoon  being  m  reguUted  with 
reference  to  the  scale  of  the  map  as  to  permit  the 
draftsman  to  represent  the  slopes  without  ioconve- 
niently  long  haohoree.  For  highw  angles  he  doubled 
and  tteUM  tbe  veztieal  intmii  of  hu  ooBtoan  tnd 
the  tfaidcneiB  of  his  hachnics.  Thin  the  TeUtire  ald- 
tudes  of  any  roqaired  pointe  might  be  deduced  with 
oomparativeiWdH^  by  noting  the  thidcness  and  count- 
ing  ttie  Dumbw  of  ^e  rertiou  hacfaures  between  them. 
In  this  respect  the  syaiem  latisfieB  the  requirements 
of  a  military  map,  but  the  eflEeot  is  unpleasing  and 
VBSUggeatiTe  of  hill  forms.  In  1828  a  second  frenoh 
oooinitBsion,  haring  Laplace  for  its  president,  was  ap- 
pointed to  repcHi  on  topographical  drawing.  It reversed 
Uie  deciaion  of  tbe  first  oom mission  in  favor  of  oblique 
side  lifbt,  as  being  diffiooh  to  execute  and  inaccurate 
in  giving  different  intensities  to  the  same  angles  of 
alope  being  differently  ;  and,  after  trying  various  soaks 
<tf  shade,  it  determined  to  increase  tiie  iateosity  in  pro- 
pwtioe  to  the  sines  of  doable  the  angles  of  iaolination 
oiunisbed  by  A,  which  gives  m  more  rapid  increase 
of  shade  for  we  gentle  than  the  steep  slopes.  In  sub- 
■equeDt  inatrnetaons  of  tlie  *'dep6tde  lagtierre"  the 
propoition  of  black  to  white  is  fixed  at  one  and  a  half 
times  the  aag^  of  slope.  In  England  rarioas  soalee 
of  shade  have  been  proposed  by  Colonel  Scott  and 
Captain  Webber  of  the  Ko^'al  Engineers,  and  by  the 
Oounoil  of  Military  Bducation.  Colonel  Scott's  soale 
is  iateiesting  as  having  been  derived  from  the  avenge 
of  measorements  taken  from  the  beet  examples  of  hiU 
aket<^iag  in  ih&  Ordnaiioe  and  other  surve^  whereas 
ail  the  oaen  were  dedooed  from  a  oonventional  apj^- 
oation  of  geometrical  nrineiplee.  The  fi^wiag  taUe 
(III.)  gives  the  several  scales : 

lUfe  ilMwk^     AtDjMHMK  cf  OaOt  f»  WhitB  m  any  Omt  of 
Area,  i»  HorimmUl  Plwk 


Of  late  yeazs  t^e  system  of  jBhadiog  by  lines  has  been 
abaadoped  for  the  EngUah  army,  and  a 
BHithoa  of  representing  slopes  by  mezzotint 
ituMag.  shading  over  a  few  governing  contour  lines, 
laid  down  actual  survey,  nas  been  intro- 
doeed  instead.  The  effect  aimed  at  is  a  transpareot 
shade,  dark  in  proportion  to  the  steepnees  of  the 
gioand  .refnresentod ;  its  oloect  is  to  give  body  aad 
expression  to  the  contours  aod  to  explam  and  develop 
minor  features  of  the  ground  which  may  lie  between 
ihem.  This  style  of  shading,  being  distinct  from  all 
line  drawing,  may  be  spi^ied  over  the  moat  crowded 
detaUs  without  eaosiog  confusion,  such  aa  wontd  be 
produced  by  baehure  shading.  The  contours  are  indi- 
cated fey  eoDtiauoos  red  lines  constant  thickneBS, 
atarong  enough  to  be  everywha«  visible  through  the 
shading,  which  is  effected  applying  lead  with  a  soft 
venoil  over  the  parts  where  it  is  wanted,  and  then  nib- 
iring  it  in  firmly  with  a  piece  of  chamois  leather  folded 
into  a  small  pad.  No  pencil  maridng  is  allowed; 
Kghtening  is  aone  with  india-rabber ;  the  shading  is 
finallj^  fixed  with  a  wash  of  thin  giim-water. 

It  is  to  be  noted  that  the  several  scales  of  riiade 
Above  given  were  devised  for  military  maps  to  be 
-drawn  on  a  scale  of  not  less  than  4  inches  to  the  mile 
and  posnUy  mudi  greater.  The  harshness  and  man- 
aeriam     which  all  line-shading  by  rule  is  liaUe  are  of 


less  importance  in  maps  of  small  &i-eas  represented*  on 
Urge  scales  than  on  maps  of  large  areas  on  small  scales. 
In  the  former  the  sacrifice  of  pictorial  effect  is  more 
than  compensated  by  the  additional  infonnation  re* 
garding  the  slopes  of  the  ntmnd ;  in  the  latter  any 
attempt  to  introduce  so  muoh  inf(Hmata<m  would  tend 
to  crowd  the  map  objectionably,  and  confuse  the  v«v 
tical  with  the  horisontal  details.  The  nmaller  the  scide 
of  a  map  of  hiU  country  the  more  necessary  it  is  to 
abandon  mediaiiioal  ocmventjonalism,  and  to  aim  at 
achieving  an  artistic  repres^tation  which  will  convey 
an  immediate  and  accurate  impresuon  of  the  genenu 
character  o£  the  ground. 

In  India  the  topogr^ih;  has  been  raainly  executed  on 
scales  of  or  lees  tlian  1  inch  =  1  mile  aud  rarely  exceeding 
2  inches,  aod,  as  the  range  of  Altitude  varies  considerably 
in  different  parta  of  the  ooaotry,  froniplains  and  nudulatioBi 
little  above  the  sea-Ievel  to  moontaina  rising  to  an  altitade 
of  2Sfi(30  feet,  scales  of  shade  were  long  deemed  wholly  nu' 
aoitable  for  mplorment.  The  higher  moantains  had  neces- 
sarily to  be  bioiight  into  pTominence  over  the  lower  by 
giving  t^em  a  darker  shade  than  was  due  simply  to  tbeir 
slopes,  and  similarly  the  elevated  plateaus  bad  to  be  more 
lignteued  and  iUuminated  than  the  low-lying  plains.  Bat 
in  coarae  of  time,  a.3  the  number  of  hands  employed  in  the 
operations  Increased  more  rapidly  than  tbeavailable  supply 
of  artistic  dn^mmi,  the  intxvdncti^  of  a  scale  of  shade 
beouie  necesaary,  in  order  that  the  multitude  of  workers 
■light  be  pat  more  starly  on  a  par  with  the  few.  For  Diea  who 
have  been  aooustomed  to  associate  a  certain  depth  of  shade 
with  a  certain  angle  of  slope  will  work  together  within 
narrower  Itmita  of  error  and  divergenoe  than  if  left  entirely 
to  their  own  onaided  jodgment  and  antatored  proclivities. 
The  field  sketchers  shoald  therefore  learn  to  work  on  a 
ayitem  which  gives  every  baehavs  line  a  definite  meaning, 
M  that  their  aketiehea  may  be  rightly  interpreted  aod  ap* 
pffofviatdy  tnwalated  and  rendered  in  the  final  represent*- 
tion  of  the  ground,  when  it  is  the  duty  of  the  draftsman 
to  enhance  we  tone  of  the  laap  as  much  aa  possible  while 
maintaining  Its  tmthfalnees. 

Ordnanee  flbrwy  Sj/ttei^  cf  DtHnee^ng  Oramd. — As  a  rate 
the  featnres  of  the  gronnd  are  sketched  in  the 
field  on  the  8-iach  scale,  and  afterwards  xe- 
doeed  and  inbliahed  on  the  l-inch  soale.  The 
Hi^ilanda  of  Scotland  were  aketehed  partly  on 
the  1-inch  and  partly  oa  tiie  2-inch  soale ;  in 
Ireland  the  1-inch  scale  only  was  used :  and  this  scale  is 
now  being  adopted  for  hill  sketching  In  England  and  Wales. 
In  the  purto  where  the  O-inch  scale  was  used  the  ground  was 
first eoateaied  instntsuntBlly;  apian  of  the contonra anfi 
of  an  s«rv«7«d  eutUneBwas  sopi^ed  to  the  aketdier,  who 
proceeded  to  insert  (ha  hill  featoree  with  the  aid  of  a  pris- 
matic compass,  protractor,  plotting  scale,  wd  a  "hilt- 
sketcber's  scale,"  graduated  to  show  the  horizontal  inter- 
vals between  uie  contours  which  correspond  to  various 
angles  of  Inclination  ftom  0**  to  45**.  He  was  required  to 
delineate  slopes  up  to  45°  by  horizontal  baehuree,  and  sliq>es 
beyond  45°  by  vertical  hachnrw.  The  thickness  and  num- 
ber of  the  strokes,  the  relation  to  light  and  shade,  and  the 
character  of  the  tondi  were  left  to  the  skill  and  experience 
iho  sketcher.  The  Introduction  of  sea) en  n  shade 
adapted  to  various  inclinations  and  altitudes  was  ftequently 
mooted,  with  a  view  to  secnring  greater  uniformity ;  but 
no  such  scale  was  adot^ed,  for  it  was  found  that,  though  at 
first  different  workmen  produced  different  results,  long 

Sractice  and  constant  oomparisoo,  together  with  the  aid 
wived  &om  the  instrumental  contours,  effected  all  desira- 
ble uniformity.  Thus  in  good  sketches  it  was  found  that 
the  maximum  breadth  of  stroke  used  in  the  representation 
of  very  steep  monntain  slopes  was  ^  inch,  and  the  mini- 
mum nsed  in  low  and  nearly  flat  country,  ^  Jg  inch,  also  that 
the  average  proportions  of  light  to  shade  were  1  to  3  at  the 
maximum  and  ^  to  I  at  the  mininmm  inclinations.  In 
the  field  sketches  the  light  is  sappoaed  to  fall  verticallv,  and 
all  slopes  of  like  altitude  and  inclination  arc  similarly  ex- 
pressed. The  6-inch  sketches  are  reduced  to  the  I-ineh 
scale  for  publication  by  an  artist  woi^lng  with  Indian-ink 
and  the  camel-hair  brush  on  an  impression  in  outline  of  the 
1-incb  map.  He  makes  a  carefnl  study  of  the  several 
sketches  which  he  has  to  combine  together,  in  order  to  de- 
termine which  features  should  be  retained  and  which 
omitt^  in  the  reduction,  and  he  divides  the  ground  into 
zones  of  different  altitude  to  guide  him  in  giving  a  strength 
of  shade  proportioned  to  the  altitude  rather  than  to  the 
slope  as  in  the  field  sketches;  and  in  drawing  he  increases 
the  oontrsats  between  light  and  shade  and  introiluci:«  light 
i  from  a  corner  of  the  mi^  to  give  a  stronger  ndief,  and  t» 
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Attract  the  eye  to  Che  higheab  points  and  enable  it  to 
(lutingoUh  rradily  the  higher  from  the  lowwr  groand.  His 
ffenenJ  aim  Is  to  prodaca  a  more  pictorial  aud  feu  meebaiD- 
foal  study  of  the  groand  than  is  supplied  by  the  field 
sketches.  Many  exquisite  maps  have  been  thus  produced 
and  afterwards  engraved ;  see  sheets  32,  33,  3S,  53,  and  64 
of  Scotland,  38  and  48  of  England,  75  of  Wales,  83,  94, 191, 
wid  19S  of  Ireland.  These  sheets,  however,  though  ad- 
mirable specimens  of  ennuving,  fall  short  of  the  original 
drawings  in  tone  and  relief,  for  in  them  the  bill-shading  is 
necessarily  shuwn  by  line^tching,  and  it  does  not  produce 
such  effective  contrasts  and  gradations  of  light  and  shade 
as  the  original  bmah  work.^ 

Delineation  hi/  Tn$tnimetital  CoiUourutg. — A  very 
precise  knowledge  of  the  configuiation  of 
m!u!uico&-  surface  may  be  acquired  by  carrying  true 
toortng.  contour  Hnes  over  the  ground  ana  pro- 
jecting them  on  the  map  of  the  survey. 
But  the  cotitoura  do  not  give  a  true  representation  of 
the  ground,  for  they  seldom  represent  actual  lines  on 
the  surface,  as  do  the  lines  on  the  map  which  indicate 
roads,  watercourses,  walls,  inclosures,  etc. ;  they  give, 
however,  a  conventional  representation  which  is  stiffi- 
(nent  per  se  for  the  engineer  and  the  expert,  and  they 
famish  guiding  lines  fur  all  shading,  whether  by 
haehures  or  mezzotint,  which  maybe  siibaequently  exe- 
cuted to  produce  n^artiatic  delineation  of  tlie  features 
of  the  ground.  In  instrumental  contouring  we  have 
first  to  dedde  on  the  vertical  intervals  to  be  maintained 
betweeu  the  contours.  They  depend  on  the  scale  of 
the  survey  and  the  nature  of  the  ground.  In  the 
Ordnance  Survey  they  are  made  as  small  as  from  5  to 
10  feet,  when  special  plans  on  large  scales  are_  being 
prepared  for  engineering  requirements;  but  fur  the 
general  maps  they  are  50  feet  up  to  an  elevation  of  100 
feet  above  the  sea-level,  and  100  beyond  up  to  900  feet, 
which  elevation,  being  the  praotioil  limit  of  cultivaUon, 
is  the  highest  generally  marked,  though  in  the  northern 
counties  of  Kngland  and  in  parts  of  Scotland  additional 
contours  have  hcen  executed  at  the  altitudes  of  1000, 
1250,  1500,  1750.  2000,  2500,  3000,  eta,  feet  The 
intervals  having  been  determined  on,  instrumental 
levelling  is  commenced  at  either  the  top  or  the  bottom 
of  those  slopes  which  best  define  the  general  li^of 
the  ground,  or  at  some  previously  established  bench 
ma,rk  of  which  the  height  above  the  sea  is  known. 
Points  are  marked  out  on  the  slopes  with  pickets  at  the 
prescribed  vertical  intervals,  and  then  the  contour  lines 
of  the  horizontal  planes  passing  in  succession  through 
each  of  these  points  are  traced  with  a  levelling  instru< 
ment  and  staff  and  surveyed  by  traverse,  the  two  pro- 
cesses being  performed  either  simultaneously  or  con- 
secutively as  may  be  most  convenient. 

The  instroments  generally  used  in  the  Ordnance  Survey 
are  a  5-inch  theodolite — employed  as  a  levelling  instrument 
—and  a  contouring  staff,  8  feet  long,  provided  with  a  sliding 
vane  which  may  be  fixed  at  any  required  height:  the  stafl' 
is  shifted  about  until  the  vane  is  brought  into  the  horisontal 
plane  of  the  theodolite,  when  the  bottom  of  the  staff  will  be 
on  the  contour  line.  A  serviceable  contouring  instrument 
of  very  simple  construction  is  the  water-level,  which  con- 
siats  of  a  of  transparent  vials  partially  filled  with 
water ;  the  vials  are  placed  upside  down  at  the  ends  of  a 
hollow  bar  fixed  on  a  rotatory  vertical  axis,  and  have  their 
mouths  connected  with  pipiiiK  of  any  available  material, — 
brass,  tin,  or  gutta-percha.  The  water  in  both  vials  is  in 
free  communication,  and  the  water  surfaces  imlicate  the 
horizontal  plane  naturally,  witliout  any  mechanical  con- 
trivance. The  instrument  is  well  snited  for  short  sights 
not  requiring  a  telescope,  and  may  be  n-adily  manipnlated 
by  persons  ignorant  of  the  nse  of  instruments  of  a  hij^her 
elaas.  Eye-reflecting  levels,  clinometers,  orometers,  and 
other  light  instruments,  which  may  be  held  in  the  hand 
and  do  not  require  a  fixed  support,  are  ^equently  employed 
for  interpolating  minor  between  m^or  contours.  In  mili- 
tary sketching  on  large  scales  hypothenosal  iaclioations 
and  lengths  are  sometimes  ineasaTed ;  the  bases  and  perpen- 
diculars are  deduced  on  the  spot  from  a  table  of  gradients; 

1  WItb  certain  exceptions,  principally  of  a  military  natnre,  the 
hill  features  are  now  sketched  on  the  l-lncb  scale,  on  pboto- 
fHfibie  reductions  of  the  6-Inch  contonred  sheets,  fUnUy  Staled 
u  onnge  oolor.  as  a  guide  to  the  iketoheis. 


and  then  the  contour  lines,  and  the  orthogonals  also  If 

quired,  are  laid  down. 

YI.  GeOQBAPHICAL  RECONNAISfiANCI. 

When  a  traveller  passes  through  an  unknown  or 
littie  known  re^un  the  opportunity  afforded 
him  of  acquiring  some  new  geographical  *'^2RSmi' 
knowledge  depends  largely  on  the  oonfigura-  naiMM^ 
tion  and  aspects  of  the  ground,  the  condi- 
tion of  the  atmosphere,  the  attitude  of  the  inbabitaals, 
and  the  time  available.  If  hills  are  nnmaons  and 
prominent  and  free  from  forest,  and  othci'  oonditiou 
are  favorable,  a  large  area  may  be  covered  in  a  short 
time  by  reconnaissance  from  the  stations  of  a  chain  <^ 
triangles  carried  along  the  line  of  route,  fixing  points 
in  advance,  some  of  which  beoome  stations  of  observa- 
tion whenoe  further  points  are  fixed  ;  and  Uiui  the 
continuity  of  the  operations  is  maintUned.  But  tlie 
ground  may  be  fiat  and  devoid  of  prominent  punts, 
the  view  circumscribed  by  forests  and  other  obstacles, 
the  atmosphere  dense  and  unfavorable  for  distant 
vision,  the  inhabitants  hostile,  and  the  time  short,  and 
the  traveller  may  be  restricted  to  his  line  of  route  and 
unable  to  deviate  from  it ;  he  must  then  endeavor  to 
maintain  a  continuous  traveree  of  the  route,  sketching 
in  the  groand  in  its  immediate  vidnity.  Wfaenem 
breaks  of  oontinuity  ooonr  he  must  reemrt  to  utnwoB- 
ical  observations  to  effect  a  connection  betwen  ths 
dissociated  sections  of  his  survey  and  to  obtain  an  in- 
dependent check  on  the  general  accuracy  of  the  open- 
tions.  He  has  therefi»e  to  be  prepured  to  meuare 
base-lines,  to  carry  on  a  triangulation  in  some  re^om 
and  a  traverse  in  others,  and  to  make  any  astronouiictl 
observations  which  may  be  wanted,  and,  if  posraUe,  to 
complete  his  mapping  on  the  ground  instead  of  post- 
poning it  to  be  ooDc  elsewhere.  He  should  supply 
nimself  with  some  instruments  suited  fur  rough  and 
rapid  work  and  with  others  for  better  woric  when  time 
and  opportunity  permit,  and  he  should  be  careful  to 
arrange  beforehand  the  general  oharaoter  of  the  fn- 
p<»ed  operations  and  the  scales  and  pn^ecUons  to  be 
adopted  for  the  mapping;  he  should  also  provide  hin- 
self  with  blank  sheets  of  paper  duly  graticnlated  lo 
scale  for  work  in  detail  in  the  viciniW  of  the  line 
route  and  tor  general  geography.  For  measures  of 
base-lines  and  distances  on  the  groand,  ebuns,  nOi 
of  crinoline  wire.  Ions  Assam  canes,  and  perambuk- 
toTs  ma^  be  employed,  also  omnimeters  and  subtense 
theodolites,  to  measure  the  angle  subtended  by  a  pole 
of  known  length,  whence  the  distance  maybe  deduced. 
For  measures  of  angles  and  bearings,  either  the- 
odolites,' or  sextants,  or  prismatic  compasses  maybe 
used,  according  as  more  or  less  accura^  is  requuei 
For  the  general  survey  the  plane  table  is  a  most  vihi' 
able  instrument ;  it  enables  hearini^s  to  be  at  ouce  laid 
down  on  the  paper  without  previous  measuremeoL 
and  maoh  detail  to  be  sketched  in  on  the  spot,  instesd 
of  being  plotted  snbsequendy  from  afield-book;  then 
the  only  independent  angufacr  measurementa  whid 
need  be  taken  are^those  of  the  principal  triangles  and 
of  very  distant  points  beyond  the  range  of  the  table. 
Rough  and  rapid  route  surveys  may  be  made  by  vtang 
the  distances,  taking  the  magnetic  hearings,  and  com- 
bining with  the  results  of  astronomical  ooservatiou. 
Many  thousand  miles  of  itinerary  throuj^h  regions  is 
Central  Asia  have  been  surveyed  by  Asiatic  employ^ 
of  the  Indian  Government  in  this  way;  the  northingi 

■  In  many  respects  a  theodolite  is  more  suitable  than  a  sei- 
tant :  (1)  it  measures  borixontal  angles  dlrectl;,  wbema  the  MX- 
tant  measures  oblique  angles,  which  have  to  be  redaoed  to  lbs 
horlson :  (2)  It  measures  a  round  of  sereml  anglea  with  mnch 
greater  fitcllitv ;  (3)  It  measures  all  vertical  anglea  with  cqwl 
fecfllty,  Including  the  small  elevations  and  deprnrionsof  dtaisBl 

Kiaks  which  cannot  be  readily  seen  by  reflecnon  from  memur 
r  mesflurement  with  a  sextant ;  (4)  its  telescopic  powet  a 
usually  far  higher ;  (5)  it  may  be  so  manlpolaied  aa  to  eltmtiwlB 
the  eflects,  without  ascertaining  the  msgnltodes,  of  the  cooMaai 
Instramental  errors.—excentrldtr.  Index,  and  colli  at  atton ;  sad 
(6)  when  much  acouracy  Is  required  the  Infloence  of  gradaadaa 
erroisBaybe  greatly  reduced  bysjntamaac  ebaagsa  of  tte  Ml- 
tliici  of  ttie  bonaontal  drele. 
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and  MmtluiigB  were  oontroDed  by  latitude  olMemtions, 
and  the  factors  thug  obtuoed  were  applied  to  the  east- 
iDgs  and  westings,  longitudes  being  impracticable.  The 
Uieodolite  should  be  employed  to  fix  points  on  veir 
distant  ranges,  for  it  will  give  good  results,  even  with 
Bhcnrt  bases  and  very  acute  angles,  provided  the  objects 
actually  obeyed  are  well  identified  in  each  instance. 
ObserratioDS  should  be  taken  from  three  stations, 
giving  two  triangles  with  a  common  side,  which  will 
at  once  show  up  any  mistake,  whether  of  identity, 
aide  readily,  ot  calculation.  Whenever  a  break  of 
eoDtinuit;i^  ooeors  in  the  triangulation  or  the  traversing, 
astronomical  observations  must  be  resorted  to.  Much 
ma^  be  done  by  a  judicious  introduction  of  latitudes 
and  azimuths,  more  particularly  where  there  is  con- 
siderable northing  and  southing,  for  then  differences 
of  longitude  ma^  be  obtained  trom  the  azimuths  and 
differences  of  latitude.  A  prominent  peak,  visible  from 
great  distances  all  round,  may  be  made  to  serve  as  a 
oonnecdng  link  between  regions  which  cannot  be  con- 
tinuously connected,  by  meaBuring  its  azimuth  and  dis- 
tance from  a  baso-line  in  each  region  ;  the  addition  uf 
latitudes  at  the  azimuth  stations  will  much  strengthen 
Uie  work. 

OoUateral  Attronomical   Determinations. — ^Deter- 
ninatioDS  of  azimuth,  latitude,  time,  and  longitude' 
may  all  be  required  for  geographical  reoonnaissance, —  i 
the  first  two  more  particularly,  as  they  can  be  obtained  ' 
leadily  with  much  accuracy  ;  the  fourth,  being  much 
the  most  troublesome  to  get  and  the  least  rdiable 
when  cot,  is  only  resorted  to  when  it  cannot  be  dia- 
pensecTwith. 

The  Azimuth  of  an  object  may  be  determined  with- 
out calculation  by  observing  the,  angles  be- 
AiIiBiith.     tween  the  object  and  a  star  at  e^iial  altitudes 
on  opposite  sides  of  the  meridian ;  but  it  is 
generally  found  by  observing  the  angle  in  one  position 
of  the  star  and  applying  thereto  the  azimuth  of  the 
star  aa  obtained  b^  (Vernation.   In  the  spheric^  tn- 
angle  PZS,  in  which  Prepresents  the  pole, 
.  £!  the  senith,  and  S  the  star,  the  angle 
PZS  is  the  star's  asimnth,  which  can  oe 
eomputed  when  any  three  parts  of  the  tri- 
angle are  given.    PSy  the  polar  distance 
of  the  star,  is  given  by  the  tables,  and  /'Z, 
the  co-latitude,  must  be  previously  deter- 
mined   then,  for  the  third  part,  we  may 
have  either  (1)  PSZ,  a  right  angle,  b^ 
observing  a  circumpolar  star  at  its  man- 
fflnm  elongation,  or  (2)  the  hour  angle  P 
for  an^  star,  by  taking  the  time  of  the  ob- 
eervation,  or  (3)  the  zenith  distance  ZS,  by  measnre- 
ment  sinaultaneously  with  the  horizontal  angle.  Of  these 
three  methods  the  first  is  the  most  acunrate,  but  it  is 
not  always  convenient ;  the  second  requires,  in  ad- 
dition, epeoial  observations  for  time ;  the  third  is  gen- 
erally the  most  convenient,  for  it  may  be  performed 
between  eunset  and  dark,  when  the  stars  are  coming 
into  view,  but  when  there  is  still  sufficient  light  to 
illuminate  the  wires  of  the  telescope  and  the  referring 
mark,  and  thus  enable  lamps  to  be  dispensed  with. 
The  latitude  is  most  readily  determined  by  measures 
of  stars'  zenith  distances  on  the  meridian, 
Latitade.      duly  corrected  for  refraction  ;  then,  the 
polar  distance  being  known,  the  latitude  is 
at  onoe  ascertained.    The  stars  should  be  observed  in 
pairs  of  nearly  equal  zenith  distance,  north  and  south, 
for  this  eliminates  all  constant  instrumental  errors,  as 
of  index,  ezoentricity^  and  graduation,  and  also  errors 
in  the  adopted  refractions.    When  a  single  star  is  em- 
l^oyed,  (nranm-nieridiaa  observations  of  zenith  dis- 
taiMe  may  be  taken  and  reduced  to  the  meridian  by 
flateulation  ;  fables  for  the  pole  star  are  given  in  the 
JfauHoal  Almanac,  which  enable  an  observation, 
taken  at  any  known  time  in  the  24  hours,  to  be  re- 
dooed  to  the  pole. 

The  time  is  usaally  best  determined  measaring 
the  MDith  distaBoeB  of  stars  situated  not  fiur  ftaok 


the  prime  vertical ;  then,  the  latitude  and  polar  dis- 
tance being  known,  the  hour  angle  Pof  the  Time. 
spherical  triangle  is  found  by  calculation. 
Time  may  also  he  determined  hy  observing  the  transits 
of  stars  over  the  wires  of  the  telesoope  m  a  theodolite 
set  up  in  the  meridian. 

The  longitude  may  be  determined  either  absolutely, 
by  purely  astronomical  methods,  as  by  oh-  Lomrtmae. 
servations  of  the  moon's  motion,  or  differ- 
entially,  with  the  aid  of  tele^ph  jines  and  travelling 
chronometers.  Absolute  longitude  is  the  geognphers 
oKot  difficulty ;  for  much  time  must  be  devoted  to 
toe  observations,  and  much  more  to  their  reduction, 
when  undertaken  with  the  object  of  fizingthe  rela- 
tive positions  of  the  stations  of  a  survey.  The  obser- 
vations are  of  various  kinds, — (1)  lunar  distances,  i.e.. 
the  distance  between  the  moon  and  the  sun  or  one  of 
the  stars  given  for  this  purpose  in  the  Nautical  Al- 
manac; (2)  lunar  zenith  distances,  observed  at  points 
of  the  moon's  path  where  the  conditions  are  favor- 
able ;  (3]  lunar  transits  over  the  meridian,  observed 
with  transits  of  the  moon -culminating  stars  given  in 
the  Nautiml  Almanac;  (4)  lunar  occultations  of  stars; 
(5)  eclipses  of  the  sun  and  moon  ;  (6)  eclipses  of  Jupi- 
ter's satellites.  The  first  method  requires  the  em- 
ployment of  a  sextant  or  other  reflecting;  instrument ; 
the  second  may  he  accomplished  with  either  a  r^ect- 
ing  instrument  or  a  theodolite  ;  the  third  with  a  theo- 
dolite |  for  the  last  three  a  good  astronomical  tele- 
scope 18  wanted.  The  first,  when  carried  out  strictly, 
requires  three  observers,— one  to  measure  the  Innar 
distance,  while  the  others  are  measuring  the  zenith 
distances  of  the  moon  and  the  star ;  but,  as  the  last 
two  are  not  wanted  with  great  accuracy,  the  several 
observations  may  be  taken  in  succession  by  one  per 
son,  and  the  observed  zenith  distances  afterwards  ad- 
justed to  Uie  time  of  the  lanar  distance. 

The  effects  of  errors  of  obaervation  io  these  methods  ftie 
as  follows :  In  (1)  an  error  in  time  produces  the  same  error 
in  the  lougitude,  »Dd  an  error  of  one  second  of  arc  in  Uie 
distance  prodnces  two  seconds  io  time  in  Uie  longitode.  In 
(2)  an  error  of  one  second  In  time  produces  at  least  thirty 
eecoada  of  time  error  in  the  longitnde,  and  one  second  of 
arc  in  the  zenith  distAsce  at  least  two  seconds  of  time  in 
Uie  longitude.  In  (3)  to  (6)  an  error  of  time  produces  the 
same  error  In  the  louKitudo.  The  first  method  is  preferred 
by  seamen  and  travellers,  who  are  more  expert  in  the  oae 
of  the  sextant  than  of  the  theodolite.  The  second  method 
is  preferred  by  those  who  are  more  familiar  with  the  theo- 
dolite, and  who  are  equipped  with  one  of  good  telescopic 
power.  It  gives  very  bdm  results  when  the  observatioiw 
are  made  at  the  most  nvorahle  time,  which  occurs  when 
the  resultant  of  the  moon's  motion  in  right  MoensioQ  and 
in  declination  lies  in  the  direction  of  the  observer's  cenith; 
this  time  may  be  readily  found  by  graphical  pngection  on 
a  chart  of  the  heavens. 

Differential  lonfdtude  may  be  determined  chroiio- 
metrically,  on  land  as  at  sea,  by  carrying 
about  several  well-rated  chronometers  and 
comparing  their  times  with  the  local  times  longitude, 
deduced  from  observations  of  the  sun  and 
stars  I  or  electro-telegraphically,  by  interchanging  sig- 
nals between  two  stations  connected  by  a  telegranh 
wire,  and  ascertaining  the  local  timM  at  which  the 
signals  are  transmitted  from  and  received  at  each  sta- 
tion. 

Hypeometrjf. — ^Determinations  of  height  form  a  very 
neoessMy  part  of  geographical^  reconnus- 
sance.  Whenever  triangulation  is  possible, 
vertical  angles  may  be  measured  and  the 
heights  ascertained  in  regular  snooeasion.  But  in  a 
traverse  this  is  scarcely  praotioaUe  ;  breaks  of  con- 
tinuity in  the  verticals  are  liable  to  be  of  frequent  oc- 
currence, and  then  recourse  must  be  had  to  observa- 
tions of  the  pressure  and  temperature  of  the  atmos- 
phere, or  of  the  temperature  of  the  vapor  of  boiling 
water,  from  either  of  which  fairly  correct  heights  ma^ 
be  deduced  differentially  under  normal  almosphenc 
eonditiona  in  settled  weather.   The  instraments  em- 
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i^yed  for  this  purpose  are  mercurial  and  oneroid 
MTometers  aud  builing-poiut  thermometers ;  deacrip- 
ttooB  of  them,  and  the  loraiulee  employed  in  reduoi^ 
the  ditBrralioQs,  are  giTea  under  BARoaiXTEa  (vol. 
iii.  pp.  329-34).  Here  it  is  only  neceasai^  to  add  that 
the  date  and  hour  of  every  barometric  obserratioQ 
shoidil  ba  recorded,  and  the  observations  referred  fur 
redootion  to  those  b^en  at  the  same  time  at  one  or 
mve  of  the  nearest  standard  meteorolofiical  oheerva- 
tories;. otherwise  corrections  should  be  given  to  the 
barometer  readings  for  the  hour  of  the  d^y  and  the 
month  of  the  year,  ia  order  to  reduce  them  as  neatly 
as  may  be  to  toe  local  mean  altitude  of  the  mercuir. 
The  index  errors  of  aneroid  barometers,  beiu£  liable 
to  rariatioas,  should  be  determined  from  time  to  time 
by  observations  at  stations  of  known,  altitude,  or  by 
tempariaoDS  with  boiling-point  thermometers. 

Vn.  Nautical  Suevbtino. 
Nantual  wureyine  has  for  its  object  the  determioa- 
HMthttl  owfiguration  of  land  which  is 

aBitayiiv.  OBversd  asd  oonoealed  from  view  by  water, 
Bora  partiealarly  along  the  fbreahors  of  a 
ooMt-Kne^  and  wherever  navigation  is  carried  on  in 
ooaparatively  shallow  waten  and  a  knowledge  of  the 
depth  of  water  is  of  great  importanoe;  it  has  like- 
wise to  lay  dowa  the  positions  of  oceanic  islsnds, 
shoals,  aDd  ro(^,  and  generally  to  deUneate  whatera 
land  exista  immediately  above  or  below  the  aorfaoe  of 
the  ooean.  Its  methods  differ  aoeording  as  they  are 
performad  io  or  out  of  sight  of  land.  When  in  the 
TioBity  of  luid  it  is  preoeoed  by  a  survey  of  the  ooast- 
line  and  a  belt  of  the  ooontiy  beyond,  which  must 
be  of  soffioieat  breadth  to  fumisfa  suitable  points  of 
reference  for  the  survey  operations  on  the  watoT}  and 
luy  havo  to  be  oxteaded  inland  to  embraoe  those 
peaks  of  distant  hill  nuages  whieh  are  prominent  ob- 
jects at  sea  for  the  guidance  of  mariners.  This  done, 
survey  is  earned  on  in  boats,  bv  taking 
•DandiDgs  and  detenntning  the  pontionsof  t&e  bents 
Igr  obsefrations  to  some  of  die  points  already  fixed 
•n  land.  The  observatioflB  are  necessarily  made  with 
sextants  and  magnetic  oompasses  only.  "With  the 
fbrater  the  an#^es  oetween  conspicuous  jand-marks  are 
MaBorad,  and,  as  the  angle  between  any  two  points 
ia  half  the  magnitude  of  the  angle  between  the  same 
points  at  the  centre  of  the  circle  which  passes  through 
them  and  through  the  boat,  the  measurement  of  two 
angles  between  three  ptunta  enables  two  circles  to  be 
drawn  on  the  diart,  the  intersection  of  which  will 
Heaoraliy  indtaatB  the  positioa  of  the  boat  with  suffi- 
•nnt  MOUMpy.  Oooasmnalhr,  iMwerer,  it  hanpens 
that  the  pontions  of  idl  three  points  on  shore  aira  the 
boat  also  lie  actually,  or  very  neariv,  on  the  circumfer- 
ence of  one  and  the  same  circle ;  then  a  bearing  taken 
with  the  oompass  will  fix  the  position  <i£  the  boat  on 
the  (nronm&nDoe  of  the  eaida.  Time  is  ootad  when- 
arcr  soundii^  are  taken,  tliat  due  allowanoe  may  be 
made  for  the  rise  and  fall  of  the  tide.  All  the  sound- 
ing stations  are  not  fixed  by  observations  to  pcunta  on 
riiore,  as  just  indicatedj  but  only  a  certain  proportion, 
and  between  than  straight  lines  of  sounding  are  run, 
with  intervals  measured  either  by  a  patent  log,  or  hy 
time,  or  Woouating  the  strokes  of  the  oars;  when- 
ever possible  the  lines  of  sounding  are  carried  parallel 
to  eaoh  other.  Soauding  is  the  most  important  part 
of  a  nautical  surveyor'a  doty  and  that  on  which  his 
«haraot«r  mainly  depends.  It  is  cssentiaBy  the  wmk 
of  Uie  sailor,  for  in  carryii^  it  out  the  acoidents  <^ 
wind  aad  water — the  direction  and  &n»  of  the  wind, 
tha  rise  aad  fall  of  the  tide,  and  the  vdoeity  of  cur- 
wnta— MMSt  be  duly  taken  oognizaDoe  of  and  the  work 
managed  to  suit  wind  and  weather ;  on  the  other 
haad^  the  work  on  land  ma^  be  dona  by  landsmen. 
Nautical  surveying^  out  of  sight  of  land,  rests  on  as- 
trwiomical  determinations  or  latitude  and  time. 
«hroWHMfaric  hm^tudae,  and  dead  retdcooiiw  by  log. 
Whan  tiiaagiihition  is  naorted  to,  baBfr-UDes  are 


measured  sometimes  wiUi  a  patent  log,  sometuoea  hf 
sound,  by  noting  the  interval  in  time  between  the 
flash  ana  the  report  of  a  gun.  The  great  length  of 
modem  ironclads  presents  a  base-liDe  which  is  ooca- 
skmally  very  ounvenient ;  points  are  taken  at  eadi  ei^ 
of  the  ship,  as  far  apart  as  possifalCt  from  which,  two 
observers  can  see  nch  other;  thw  are  can^ullf 
marked,  and  the  distanoes  between  imem  detenuiiMd 
Sot  future  reference  :  then  an£^  between  moderatdy 
distant  objects  and  observers  standing  at  these  points, 
taken  simultaneously  Irom  each  point,  enable  the  re- 
(;^uired  distanoES  to  be  obtjuned.  The  magnetic  varia- 
tion is  determined  by  observing  the  aximoth  of  tha 
sun,  when  on  or  near  the  horizon,  with  a  standard 
compass  fixed  amidshjp,  care  being  taken  beforehand 
to  determine  any  deviation  of  the  needle  wbidi  may 
be  due  to  the  attraction  of  the  surrounding  ironwotk^ 
by  observing  the  bearing  of  a  distant  mark  as  the  diip 
is  swung  round  and  her  head  lud  on  diSereut  points 
of  the  compass.  See  also  Nayioazion  (Pnwsucs]}, 
vol.  xvii.  p.  282. 

TUL  SEapkno. 
Cfratuathtimt.~~The  sheets  of  paper  on  which  the 
detuls  of  the  survey  of  any  large  area  of 
country  are  to  be  laid  down  must  be  fur*  thiii' 
nished  with  a  sjrstem  of  conventional  lines> 
drawn  with  a  view  to  Jf^ni'la^j^  the  mai;^ns  of  con- 
tiguous ^eetfi  and  to  form  a  gratioalation  within  whidb 
the  detuls  may  be  aoourately  inserted.    The  xraticuls 
is  sometimes  rectangular,  sometiates  sphericaL  bomw 
times  a  combination  of  both,  as  when  points  oi  which 
the  latitude  and  longitude  ooordinates  are  ^ven  hare 
to  be  plotted  within  rectangular  mai^nal  lines. 
Spherical  graticules  are  oonstzucted  in  various  wb^ 
usnaUy  in  aooordanoe  with  some  speoifie  method  of 
projection  i  see  QEoaaAPHT  (UathenmtiQal),  vaL  jc 
p.  178  xf.   The  following  coovonient  B^od  is  net 
referable  to  any  demonstrated  nviJeotioB.  bat  is  ge»* 
erally  employed  on  the  Indian  eurv«or.   BnppoBe  tha 
intersection  of  two  meridians  by  two  paralloa  to  f^rM 
a  small  spherical  9iiadrilateral,  with  aides  of  afiqwt 

Earts  of  a  degree  m  latitude  and  in  longitudei  let  m 
e  the  length  of  each  of  the  meridional  aras,  j>,  p'  the 
lengths  of  the  aros  on  the  upper  and  lowur  p^M^ 
and  let   be  a  tHameter,  than 

thus,  m,  p,  and being  g^ven.  ois  calculated.  With 
these  data,  whicm  are  tabulated  for  diffment  arcs  aad 
scaleSj  the  earner  points  of  a  number  of  quadrilataaJi 
are  laid  off  inanoaaasioaon  catherside  of  an  adoptad 
meridian,  Ae  lines  are  drawn  throngh  the  potntata 
indicate  the  oollateial  meridians  utd  tha  pnrallelaaf 
latitude.  ^Hie  latter  are  alw^  curved,  more  or  \m 
sensiUy;  the  former  are  also  curved,  though  io  a 
much  leas  degree,  being  concave  to  their  initud  nw- 
ridian,  aud  the  more  so  the  fiirthar  they  are  front  it. 
When  the  area  is  small  and  the  scale  lacge,  the  me- 
ridians are  practically  sUuight  tinea,  and  the  aeranl 
sheets  of  a  map,  each  pn^jeoted  on  its  own  m^ridiaa, 
will  fit  together  <doselywaen  carried  on  in  any  direolioo. 
"BiA,  when  the  area  is  large — exceeding  8  or  10  square 
degrees— and  the  scale  anall,  the  sheets  will  not  fit 
togediM-  CMitinuoudy  unless  th^  ace  pnuected  with 
refereooe  to  a  single  meridian  tor  tha  whole  m»p,  ts 
which  the  meridians  on  either  side  w31  be  inema- 
iogly  concave,  or  niJass  all  ^  ueridiaBS  ara  nada 
sumight  lines,  by  slightly  oontrao^ng  eaoh  of  the  inter- 
mediate arcs  of  paiallM  to  a  length  which  ia  exactly 
proportioned  to  the  lengths  aad  ralative  diat annus  of 
the  upper  and  lower  patalieh  of  the  map  6xm  it. 
Th^  must  be  some  distortion  in  either  case ;  in  the 
first,  meridians  which  are  actually  stnaie^t  Hbm  are 
rein«seoted  as  being  curved ;  in  the  Aoood,  etraiigbi 
meridians  are  obtained,  but  the  distanoes  betwMB 
them  are  exact  oaiy  on  the  upper  end  lovir  paraldN 
ud  are  too  unall  daewharai  mom  paitieul«|y  en 
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nid^  panllel,  rtM  leoftk  ^  wliiob  neceBSBntr  ex* 

oeeds  the  mean  length  of  the  upper  and  lower  panutels.  * 
But  distOTtioa  i&  iBevitabte  WBenorer  a  spherical  avr- 
&ce  ia  projected  ou  a  plane. 

When  a  maf  ia  Qonatnioted  in  ractangulai:  abfieta^ 
Bome  station  ia  adtyted  a»  the  oci^  ana  il»  iaai(Uaa 
aa  the  prineipat  axis,  towhieh  t^eoner  poiate  of 
iheets  are  to  be  refeired;  the  ooordinates  of  theae 
pcHDts  are  given  soch  dimensions  as  are  most  suitable 
n>r  the  »ze  and  scale  of  the  map,  and  are  equivalent 
to  the  lectwgttlar  9>herical  ooordinatoa  of  imaginary 
yoiata  OB.  the  cured  BoHaee  of  the  earUi,  at  oorre- 
■pondRv  cKMaoeee  from  the  origin  and  its  meridiaa. 
These  beinj;  giveD,  t^e  distanoes  of  the  points  from 
the  origin  m  mtatude  and  bngitnde  may  be  computed, 
aa  alxea^  ahown  (p.  742) ;  thus  data  become  avulable 
for  projeatiDg  tiie  graticulation  of  meridians  and  par- 
aUels  withia  the  rectuigular  marginal  lines  of  eaah 
sheet,  or  for  iittrodiioiag  the  dirisionB  of  latitude  and 
loDgitade  on  the  niai^nal  tines  if  preferred.  Con- 
versely, when  the  latitudes  and  longitudes  are  given, 
the  rectangular  spherical  coordinates  are  computed 
and  the  marginal  hoes  prcgected  around  the  graticula- 
taoB.  KUing  ia  is  then  eonmenoed  ^  the  prinmpal 
statiow  ara  hid  dowa  hy  their  ooonhnates  and  we 
topofraphioal  details  peaciHed  annnd  th«n  by  oo|^ 
ink  or  traeingthefield  sheets  of  the  survey;  the  names 
and  the  outRnes  are  then  inked  in  ;  the  shading  for 
delineating  the  features  and  general  oon&guration  of  the 
ground  ia  usually  done  last  of  all.  The  manner  in 
which  the  details  an  inked  in  and  rendered  permanent 
depends  on  wbeth»  the  map  is  to  be  reproduoed  by 
hand  only — as  when  it  is  to  be  engraved  or  litho- 
graphed—or  whether  in  its  reproduction  photography 
IS  to  be  employed  and  the  action  of  lifjht  invokea, 
either  in  entire  supersession  of  or  in  partial  co-opera- 
tion with  the  labor  of  the  draftsman.  In  the  former 
ease  the  map  is  made  as  perfect  a  pictorial  representa- 
tion of  die  snr^hce  of  the  ntiand  as  posnble,  the  hill 
features  being  repreaentea  artistically  in  measotint 
shading  with  a  brush  or  in  chalk  drawing,  and'  a 
variety  of  oolors  used  to  fkdlitate  discrimination  <^ 
diffeiences  of  topogia0hical  detail.  In  the  latter  no 
colors  are  used  whi^  will  not  photofi^pfa  well,  aor 
flat  shades  of  any  c<^r,  nor-His  a  rule — mezzotint 
shading,  bnt  only  some  substitnte  thereibre  in  pea 
and  ink.  This  last  condition  is  essential  for  the  com.- 
monly  employed  processes  of  photo-zincography  and 
phuto-lithography  ;  hut  endeavors  have  recently  been 
made,  with  some  degree  of  snceesa,  to  reproduce 
UMpphig  in  middle  tones  by  the  processes  of  photo- 
ooHotype  and  photo*gmvure. 

Photography  is  much  employed  as  an  anxiltaiy  in 

mapping ;  for  when  a  map  is  to  be  pnb- 
npb^Q  liBued  on  various  scales  the  hand-drawn 
aacpping.     details  of  the  largest  scale  edition  may  be 

reduced  by  its  means  as  aceurately  as  by 
the  fhmiliar  pcmta^ph,  and  of  oourse  very  much 
more  rapidly.  Thus  in  the  Ordnance  Snn-ey  town 
maps  on  the  acale  of  -g^t  are  reduced  to  the  scale  of 
for  incorporation  into  the  parish  maps  ;  the  latter 
are  reduced  for  inbcrtion  in  the  6-inch  maps,  and  they  iu 
turn  for  the  l-ini^map.  By  limiting  the  dimenBions  of 
emck  sheet  for  reduction  to  3  feet  by  2,  and  by  a  judicioue 
Qseof  stops  to  lenses,  the  reductionsaremade  without 
any  error  in  scale  or  any  distortion  that  can  be  detected 
the  most  rigid  examination.  But  photography  re- 
duces every  part  of  the  original  alike,  the  printing  of 
wrwedsaiKt  names  as  well  as  the  topographical  details, 
aad  it  repruduces  all  the  minor  and  less  important  as 
woU  as  the  more  importuit  features ;  henoe  a  reduction 
IS  rarely  suited  for  reproduction  without  intermediate 
modi^oation,  the  printing  being  gencr^-  too  small  to 

'  In  Mr,  O'Wirmn'B  pamphlet  On  ffie  n»irtrwtum  mut  Uteaf  the 
SHxShivUrtfJtbrffhtiULinetfitr  Hap»iffftiny  PnHi^OK  WBrU,  pub- 
IWied  by  the  Ordnance  AarrcT.  tabtei  are  frlven  of  tbe  langtlis 
otfsMidloaaLRiidktnclliidinBl  urs, their  verHlmnaod  dluKwals 
SDr«««n  ten  ulauteslii  lutitu'k:  rrrim  tiie  equator  to  80°  N.  and 

airs. 


be  eank  legiUa^  aad  the  mass  of  miiior  dMaU  tndiaif 

to  eonnse  the  principal  sab-lines.  The'  draftnufr 
is  therefore  called  in.  and  the  procedure  so  srraiuped'  as 
to  obtain  tbe  best  results  with  tbe  least  Labor.  Eithet 
ha  may  const^oict  a  new  map  by  txadug  from  a  silvei 
print  of  the  photograph  whiriiever  topographical  detauis 
are  nequiied  for  it  and  omittiag  the  rest^  or  he  raaijt 
ink  in  such  details  at  onoe  wi  th  hhuik  ink  on  a  blu» 
print  taken  from  a  transit  of  tlie  photc^rsph  to  ston« 
or  zinc,  in  boUi  oases  adding  names  and  writing  of  m- 
propriate  siaea;  either  result  may  be  reproduced  by 
photogrash^',  aa  the  unUackened  datails  of  the  Uue 
ptmt  will  onappasr  in  tbe  pxooeas.  This  done,  a 
ttaiaSat  to  stone  or  zinomay  beatade  ftum  tha  seoood) 
photograph  fi)r  the  printing  off.  Prints  from  pboio- 
graphic  reproductions  to  fall  scale  exhibit:  all  the 
blem  ishes  of  the  hand  drawing  and  somewhaDezaggerattf 
them,  whereas  prints  from,  photo-neduotions  are  freer 
fnm  bleaush,  and  oflenaa  clear  and  shatp  as-good  hand 
fithographa  In  employing  a  process  of  doable  vfao- 
tography  therefore,  the  firet  pho6o  is  usuf^y  made  on 
a  larger  scale  than  that  fur  publication  ;  the  Knee  of 
the  printing  and  topograpliioal  detail  are  correspond- 
ingly exaggerated  by  the  drafieman ;  and  then  tiie 
saoond  photo  is  a  reauction,  which  snoold  be  sharpi 
and  fi«e  from  blemish. 


IX.  Uap  Pbistino. 

V*rk)QB  proc«aBes  are  employed  for  the  repvodootioft  of 
nu^M  in  lai^e  numben  for  genenl  ime;  sum  are  pat^ 
manoal,  tbe  map  being  redrawn  by  hand  on  oopper,  rtoaa^ 
or  other  aabrtanm  prcwnUng  a  mftable  sarlhea  from  whieh. 
T^Dta  hmj  be  tiAea,  or  on  paper  Bpeeially  prepared  for 
transfer  to  Bach  sabstaafe;  others  are  carried  out  with  the 
ud  of  photofiiaphy,  whereby  an  exact  copy  of  the  <nigiaal 
can  be  oMwned  elfehflv  diicetly  npan,  or  te  ■ahwqn— > 
transfer  to,  the  anrfhoe  to  he  printed  fhm.  IRie  Immar 
inolade  the  prorems  of  copper-pIat«  engraving  and  lithog- 
rapby,  which  an  the  oldest,  and  still  ia  BOOie-  n^focts  the 
best  of  all,  bat  slow  and  expensive ;  the  lattet  inelode  tbe 
prooessee  of  photolithography,  photo-aiBcgfivsphy,  photo- 
Kravnre,  and  pboto-oollotype.  Engiaving  on  atone  is  ranch 
employed  on  the  Coatiaenb  for  nap  work,  being  cheaper 
and  qaiohertfaan  engraTioK  on  copper.  ESe^^tro-metallnrgic 
pmeeeses  are  fteqncatty  employed  in  cmmectlon  with 
copper-plate  enfrraving,  either  to  protacb  and  harden  the 
Rmface  of  the  plate  witit  a  flwiing  of  ateel  or  to  flimisb 
dttpli«atee  to  be  printed  from,  instead  of  the  plate  itself 
hoirtg  used ;  somrtimee  tbe  wear  of  the  plate  is  prevented 
by  transferrtng  a  print  ttom  it  to  a  liti)Of[nq>hio  stone  or  a 
tine  plate,  from  whioh  the  printiofr  is  done  in  its  stead. 
By  the  aiustatic  process  an  old  ^iat  of  a  map  may  be  hans- 
ferred  to  a  xiao  plate  to  be  printed  fnnn. 

Engraving  may  be  performed  on  copper,  Wood,  nmi,  or 
atone ;  see  vol.  viii.  p.  38S.  Aa  done  on  copper 
plate  for  mapping,  it  is  a  combination  of  plough-  Engrav- 
ing with  the  Irarin  and  etchtng  with  ao  acid  Ii*. 
the  former  being  used  for  the  names  and  topo- 
graphical ontlinea,  the  Iatti>r  for  tbe  fMitares  of  tbe  ponnA. 
The  system  adopted  in  the  Ordnance  Survey  of  Great 
Britain — ^where  it  ha<4  been  largely  employed  and  carried  to 
great  perfection — is  as  follows.  'The  6-inch  ma^e  of  the 
astvey  are  engraved  on  copiier  platee  measaring  36  by  24 
inches  within  tlie  marginal  linee  and  weighing  aboat  35  lb ; 
the  1-inch  maps  are  18  by  12  for  England  and  24  by  IB  for 
Scotland.  The  comemof  tbe  maps,  thepreeoribed  muginal 
subdivisions, and  the  trigonometrical pointearefiretmarked 
on  the  plate  by  a  scoring  nuudiine,  In  which  it  is  laid,  and 
which  is  provided  With  a  tmvdiing  carriage  holding  a  steel 
pricker.  The  carriage  is  moved  along  a  graduted  scale 
and  the  pricker  along  another  scale  at  right  angles  to  the 
former,  and  all  points  of  which  the  rectangular  coordinates 
are  known  are  laid  off  by  vemier-iead  meaaarements  timu 
the  two  aodee.  The  plate  is  then  removod  from  the  scoring 
machine,  heated,  and  given  a  thin  coating  of  white  wai. 
to  form  a  snrface  on  which  the  topographical  d^talta  are 

Slotted  before  t^e  graving  is  commenced.  This  sarihee  ia 
ivided  into  a  nomber  of  reetaufdee  by  fine  line*  jetninff 
ma^nal  sabdlvisions,  the  distances  between  which  are 
nssally  so  retrulated  as  to  I ntrodnce  sixteen  of  the  Eurv^ 
sheets  on  the  scale  into  one  sheet  on  the  S-inch  seale. 
Tlie  reductions  to  this  scale  are  made  by  photography,  a*d 
the  snbaeqnent  redactions  to  the  1-incb  scale  either  by  the 
paatagraph  or  by  photofcratihy.  Tracings  of  the  xednfttiona 
in  bmp4)]ack,  made  to  flt  into  the  rectanf^aa,  are  trans- 
ferred to  the  wax  gronnd  by  rahhing  with  a  ateel  bvmiahar. 
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Hie  plate  is  then  readr  to  be  placed  in  the  hands  of  the 
engravers,  who  complete  Srst  the  oatlinea,  then  the  print- 
ing and  writing,  and  afterwards  the  ornament,  each  class 
of  work  heing  usually  done  by  a  different  person.  The 
lignres  of  latitudes,  longitudes,  and  altitudes,  and  varioas 
oonveiitional  symbols,  are  stamped  with  steel  punches. 
Parks  and  sands  are  ruled  with  a  dotting  wheel,  and  build- 
ings  shaded  iu  lioes  with  a  ruling  machine.  When  a  ^ate 
•f  the  1-inch  map  is  being  engraved,  all  the  printing  is  com- 
pleted, and  liue-eugraving  with  the  exception  of  the  eon- 
Coar  lines,  and  then  an  electrotype  duplicate  of  the  plate  is 
taken.  The  oontour-lines  are  engraved  on  the  duplicate, 
and  the  hills  are  etched  on  the  original  plate;  thus  two 
editions  of  the  map  are  obtained,  one  wltii  oontours  but 
without  hills,  the  other  with  hills  but  without  contours, 
the  topographical  details  and  writing  being  the  same  in 
both.  In  etching,  the  sor&ee  of  the  plate  ia  thinly  coated 
witli  an  acid-resisting  snbstaaoe  composed  of  asphalt,  Bur- 
gundy pitch,  and  vli^n  wax,  forming  an  etching  ground, 
«n  which  the  outlines  of  the  bill  features  are  traced,  and 
then  marked  through  with  a  needle  which  removes  the 
icronnd  where  it  passes,  exposing  the  surface  of  the  copper. 
Aquafortis  is  applied  to  bite  in  theflner  lines  and  then  poured 
■off ;  the  parts  whioh  are  bitten  sulBoiently  are  painted  over 
-with  "  stopping  varnish  " ;  and  acid  is  again  applied.  The 
processes  of  stopping  out  and  biting  in  are  alternately  re- 
peated until  alt  the  required  tints  from  the  lightest  to  the 
darkest  are  produced.  In  printing  from  a  copper  plate,  a 
nueh  more  powerftal  press  baa  to  be  used  than  in  printing 
from  stone  or  zinc,  as  the  ink  lies  in  the  furrows  that  have 
been  ploughed  or  bitten  into  the  plate  and  not  on  its  sur- 
face; the  process  of  printing  is  also  much  slower.  In 
engraving  on  stone  or  zino,  the  Burfooe  is  coai»d  with  a 
preparation  of  gum  and  lampblack,  and  on  It  the  detail  is 
traced  with  red  chalk  and  afterwards  cut  in  with  very  fine 
steel  or  diamond  points  so  sa  just  to  lay  hare  the  surfiioe  of 
the  ground  without  penetrating  to  any  depth,  as  in  copper- 
plate engraving.  A  little  oil  having  been  rubbed  over  the 
■ur&ce,  the  gummy  composition  Is  washed  aWay  and  print- 
ing-ink applied ;  the  printing  ia  performed  almost  exactly 
in  the  same  way  as  in  ordinary  lithography,  except  that 
the  printing-ink  is  in  the  first  instance  spread  over  the 
Btone  or  the  zinc  plate  with  a  dabber  instead  of  a  roller. 
Electrotyping  is  employed  to  conserve  work  engraved  on 

oopper,  either  by  depositing  a  thin  surface  of 
Electro-  steel  over  an  engraved  plate,  which  enables  it 
typing.        to  be  printed  from  very  much  oAener  without 

injury,  or  by  producing  a  duplicate  to  be  em- 
ployed in  its  stead  in  the  printing.  In  the  latter  case,  a 
double  process  is  gone  through ;  first,  a  cast  or  matrix  is 
produced  in  relief  by  the  deposition  of  copper  on  the  anr- 
faca  of  the  original  plate,  and  then  an  intaglio  of  the 
matrix — which  is  therefore  a  duplicate  of  the  original — is 
formed  by  depositing  copper  on  the  surface  of  the  matrix. 
For  details  of  these  processes,  see  ELBcrao-MKrALLCTBOY, 
vol.  viii.  p.  109.  In  the  Ordnance  Snrvey  electrotyping  was 
first  employed  to  obtain  duplicates  on  which  to  make  the 
eorrections  and  additions  necessary  to  show  the  growth  of 
railroads  and  towna  since  the  time  of  the  original  survey. 
The  alterations  are  effected  more  easily  when  obsolete  de- 
iaXia  are  scraped  off  the  electrotype  matrix  than  when  they 
are  scooped  out  of  an  intaglio ;  the  original  plate  ia  also 
preserved  intact.'  Electrotyping  ia  further  serviceable  in 
producing  the  two  editions  of  the  general  map,  one  with 
contour  lines,  the  other  with  bill-shading,  alra^y  men- 
tioned, as  well  as  editions  for  geological  fuid  other  deti^s. 
It  is  also  serviceable  in  effecting  a  combination  of  portions 
of  aeveral  platea :  matrices  of  the  different  portions  are 
riveted  together  to  form  a  single  plate :  then  an  intaglio  of 
ibis  ptate  is  taken,  on  which  anydetidls  lost  at  the  junction 
of  the  matrices  are  made  good  by  hand.  The  dimensions 
of  a  full-sized  plate  are  38}  by  261  inches :  the  weight  of  a 
matrix  is  18  lb,  and  of  the  duplicate  .33  tb. 
There  are  two  essentiallydistinctprooessesof  lithography, 

— one  in  which  the  map  is  wholly  drawn  by 
Uthog-  hand  on  the  stone,  the  other,  a  much  quicker 
fsphy.         but  coarser  procesA,  ia  which  it  is  traced  with 

greasy  ink  on  specially  prepared  paper,  which 
is  then  laid  &ce  downwards  on  the  stone.  When  litho- 
cnphs  are  to  be  pro<luced  by  a  single  printing,  all  hill 
features,  as  well  as  topographical  outlines  and  names,  are 
drawn  with  a  pen  or  fine  camel-hair  brush  in  ink  of  one 
color.  Double  printing  is  necessary  when  tlie  hills  are 
drawn  ia  chalk,  two  stones  being  required,  one  for  the 
ohalk  work,  the  other  for  the  pen-and-ink  work ;  and  in 
•hrmno-lithograpby  a  separate  stone  is  required  for  the 

>  In  the  French  and  Austrian  surveys  correctlonB  are  made 
on  fresh  copper  deposited  by  electricity  over  the  liMilty  parts, 
which  are  soooped  out 


work  in  each  color.   For  ftall  deteUi,  MM  Lithoobapsi; 

vol.  xlv.  p,  703. 

Zincography  lias  of  late  years  largely  taken  tbe  place  of 
lithography  for  printing  from  hand-drawn 
transfers,  though  not  for  hand-drawing  on  the  Zfueor- 
surface  of  the  zine,  as  on  atone  and  copper.  nvby. 
Zinc  plates  are  lesscostlyand  bulky  tlian  litbo- 
graphic  stones,  and  are  much  more  oonvenioitiy  bandied; 
thus  a  plate  measuring  about  43  by  28i  inches  and  A  °f  *■ 
inch  thick  weighs  60  id,  Is  easily  carried  by  one  man.  and 
costs  16  shillings  [$3.89] ;  a  lithographic  stone  of  the  same 
sur&ce  ia  4i  inches  tliidc,  weighs  450  lb,  requires  fonr  mm 
to  lift  it,  and  costs  about  £7  [$84].  Prints  ttom  teantfeit 
to  a  sine  plate  are  as  satisfactory  as  prints  from  transfers  ts 
stone,  and  there  is  no  liability  of  the  plate  being  fractured 
in  tbe  press,  which  not  unfrequently  happens  to  the  stooe. 
The  surface  of  tbe  plate  is  prepared  by  scraping  it  evenly 
all  over  with  a  razor  blade  in  parallel  Hnes,  antil  all  irregu- 
larities are  removed  ;  the  plate  is  then  bent  so  as  to  premt 
a  slightly  convex  surl^oce,  which  bi  ground  with  pumice- 
stone  and  water,  and  smoothed  with  a  piece  of  steatite,  and 
then  given  a  grained  surface  with  sand.  It  is  flattened  by 
being  passed  through  a  press,  after  which  it  is  ready  to 
receive  the  transfer.  "Hie  subsequent  procedure  depend^ 
as  in  lithography,  on  the  circumslance  thut  greasy  sub- 
stances do  not  mix  with  water  and  are  repelled  by  gnmmy 
substances.  The  greasy  ink  lines  of  the  transfer  are  readily 
absorbed  hj  the  snrlhos  of  the  plate :  then  a  preparation  of 
gum  and  Mcoctlon  of  gall  nnte  (to  which  a  little  phospboris 
acid  is  added),  applied  to  the  entire  surface  of  the  plate, 
serves  to  etch  the  blank  ground  without  affecting  tbe  lines 
of  the  transfer ;  but  It  prevents  the  ink  from  spreadinit 
and  also  fills  up  the  pores  of  the  blank  parts  of  the  plata 
with  a  gnmmy  snbstaoce,  which  repels  a  greasy  ink. 
Printing  ink,  therefore,  applied  as  usual  witfa  a  roller  t» 
the  entire  surface  of  the  plate  adheres  to  the  inked  lines 
only  and  can  he  readily  washed  off  the  blank  spaces,  and 
then  a  print  taken  will  show  the  inked  lines  only.  The 
tracing  for  trannfer  is  drawn  on  paper  thinly  coated  witb 
starch  to  prevent  the  graphic  writing-ink  from  soaking  ints 
it ;  the  ink  is  a  mixture  of  Paris  black,  Castile  soap,  white 
wax,  tallow  or  sweet  oil,  and  shellac,  which  being  grea^  is 
readily  absorbed  by  the  zinc  The  tracing  is  laid  face 
downwards  on  the  plate  and  passed  several  times  under  tbt 
pressure  of  the  roller  of  the  printing  press.  It  is  thca 
wetted  and  peeled  off,  the  ink  remaining  on  the  xioc  Tht 
surface  of  the  plate  is  again  washed  witfa  the  etching  liquid, 
which  removes  stains  from  tbe  blank  spaces  and  renders 
them  mofe  susceptible  of  being  equally  wetted  with  water, 
and  also — after  a  few  drops  of  turpentine  have  been  added 
— removes  the  nnabsorbed  writing-ink  and  helps  to  fix  the 
lines.  The  plate  is  then  ready  to  be  printed  from.  The 
printing-ink  is  composed  of  lampblack— with  a  little  Pn» 
sian  blue  added — and  linseed  oil  varnish  of  a  thiekncs 
depending  on  the  temperature  and  tbe  suhj^-  Small  cor- 
rections on  the  plate  can  be  ihade  by  removing  the  surfiws 
with  a  strong  solution  of  hydrate  of  potash,  and  then  pre- 
paring a  new  surface  to  be  drawn  on  by  applying  dilati 
nitric  acid  and  afterwards  washing  off  the  nitrate  of  zine 

Anastatic  printing  produces  facsimiles  of  any  inked  ptiirt 
by  transfer  to  a  zinc  plate,  the  inked  lines  on  it 
being  absorbed  in  agrcateror  lessdegrce  by  the  Anariatic 
plate.  Tlie  print  is  laid  face  downwards  on  pFinda^ 
blotting-paper,  and  brushed  with  a  solution  of 
nitric  acid  diluted  with  five  times  its  bulk  of  water  until 
tbonragbly  and  evenly  saturated ;  it  is  then  placed  &ts 
downwards  on  a  zinc  plate  with  a  well-grained  snrCaee,  aad 
passed  under  the  roller  of  a  powerful  copper-plate  printing 
press.  The  grease  of  the  ink,  being  set  free  by  Uie  acid, 
adheres  to  the  surface  of  the  plate  l^bnt,  as  Uie  amonnt  of 
ink  absorbed  Is  much  less  than  in  tbe  case  of  an  otdlnaiy 
transfer,  it  is  strenpthened  by  working  up  with  lithographic 
ink,  oil,  and  gum  water  until  the  snnace  is  snfflcienlly 
strong  to  bear  etching  with  the  usual  preparation  of  gui^ 
nut  i^ls,  and  pboq>horie  aeid.  Hie  {date  ia  now  ready  Is 
be  ifflnted  from  in  the  usual  manner.  If  tbe  original  print 
is  an  old  one,  it  must  first  have  its  ink  softened  by  immer- 
sion in  hot  water  containing  half  an  ounce  of  cansticstrontia 
for  every  pint  of  water,  the  time  of  immersion  vaiying, 
with  the  condition  of  the  print,  ttam  a  few  minutes  to  aa 
hour.  A  print  well  worked  up  is  often  superior  to  tbs 
original. 

Photography  having  already  been  described  in  det^  (ms 
vol.  xviii.  p.  834),  its  application  to  mapping 
and  m^>-printing  need  only  be  noticed  here.  Ilkolac- 
The  action  of  light  can  he  employed  either  by  tM^- 
placing  the  map  in  contact  wiUt  a  sheet  of  sen- 
sitized paper  and  iMcaiust  a  glass  plate  in  a  printing  frame, 
when  the  light  will  paaa  through  tbe  map  and  prodDcea 
picture  of  it  on  the  piQer,  or  by  naing  a  camera  nmiislWB 
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with  Ml  olftect-glaas,  through  which  rays  of  light  txom  the 
map  are  tniumitted  so  as  to  produce  a  pictore  on  a  sensi- 
tized glass  plate,  which  can  afterwarda  be  printed  ftom. 
The  beat  known  of  the  proeenea  in  whieh  the  camera  la  not 
used  is  the  "  cyanotype  " ;  the  paper  is  sensitized  with  a  mix- 
tare  containing  nearly  equal  proportions  of  solutions  of 
ammonio-citrate  of  iron  and  the  ferrid-eyanide  of  potassium ; 
the  ^IntB  give  white  lines  ou  a  dark-blue  gnmnd,  and  are 
very  inexpensive.  There  are  other  proeeaBes  of  printing 
with  the  salts  of  iron,  uraniam,  etc.,  which  give  an  exact 
transcript  of  the  original  drawing  with  dark  lines  on  a 
white  ground.  Bat  they  are  only  snitable  for  maps  drawn 
in  pen  and  ink  not  larger  than  Me  glass  plate  of  the  print- 
ing f^me ;  being  therefore  only  servioeable  In  special  eases 
when  few  copies  are  wanted,  they  are  little  employed  and 
may  be  regarded  more  as  curiosities  than  ait  ordinary 
methods  of  map-printing.  Photography  is  generally  effected 
with  the  aid  of  a  camera,  and  employed  to  obtain  a  n^pitive 
«t  a  map  on  glass,  from  which  prints  may  be  taken  dther 
for  use  per  te  or  for  transfer  to  a  flat  surface  of  ztoc,  stone,  or 
other  suitable  material  to  print  from.  The  map  is  usually 
attached  to  a  board  suspended  vertically  in  an  adjustable 
frame,  while  the  camera  is  placed  on  an  adjuBtabte  stand 
set  at  right  angles  to  the  map  frame  on  a  trarawn',  along 
which  it  can  be  moved  to  any  desired  distance  from  the 
map.  The  camera  is  furnished  with  a  ground-glass  focasing 
aereen,  on  which  is  pencilled  a  rectangle  whose  dimensions 
are  proportional  to  those  of  a  corresponding  rectangle  on 
the  map,  in  the  ratio  of  the  scale  of  the  reijuired  photograph 
to  that  of  the  map.  The  map  and  the  focusing  screen  are 
brought  Into  parallelism  at  sach  a  distance  that  the  image 
of  ^e  rectangle  on  the  map  exactly  coincides  with  the  rect- 
angle on  the  focusing  screen,  A  sensitized  collodion  plate 
is  then  subetitated  for  the  screen  and  a  negative  taken, 
which  is  afterwards  "  fixed  "  and  "  intensified  "  so  as  to  pro- 
dQce  the  greatest  transparence  in  the  lines  and  an  almost 
opaque  density  of  the  ground.  Printing  from  a  negative  is 
usually  performed  by  the  action  of  light  when  only  a  few 
copies  are  wanted,  and  mechanically  when  many  are 
wanted  ;  the  prints  are  taken  directly  from  the  negative  in 
the  one  instance,  and  from  a  transfer  of  the  negative  to  the 
surface  of  a  stone  or  metal  plate  in  the  other.  Of  the  pro- 
cesses of  printing  directly  from  the  negative,  silver  print- 
ing, the  oldest,  is  as  yet  unsurpassed  for  the  delicacy  of  its 
neults,  but  it  is  expensiTe  and  perishable ;  the  prints  art 
taken  en  paper  coated  with  alhnmen  containing  an  alkaline 
chloride,  such  as  common  salt,  floated  on  a  bath  of  nitrate 
of  silver,  and  allowed  to  dry  in  the  dark.  After  exposure 
to  light  in  a  printing  frame,  the  prints  are  washed,  toned 
with  a  solution  of  ^Id,  and  then  fixed  In  a  bath  of  hypo- 
■ulpbate  of  soda,  which  diaaolvesall  the  remaining  unaltered 
chloride  of  silver.  At  the  Ordnance  Survey  ofllce  platinum 
printing  is  now  (1887j  largely  used  instead  of  silver  print- 
ing for  all  purposes  where  only  a  few  copies  of  a  map  are 
xequircd.  It  is  more  expensive,  but  tiie  prints  are  afaeo- 
lutely  permanent  and  are  produced  more  qnickly  than 
silver  prints.  Their  rich  velvety  black  color  and  freedom 
from  glaze  rentier  them  peculiarly  suitable.  The  paper  is 
Beuaitized  with  a  preparation  of  platinum  and  ferric  oxalate. 
After  exposure  to  light,  the  image  is  developed  idmoat  in- 
stantaneously by  laying  the  print  on  a  hot  solution  of 

Sstassic  oxalate ;  it  is  then  washed  in  successive  baths  of 
ilute  acid  to  remove  the  soluble  iron  salts,  and  after  that 
in  a  few  changes  of  water.  Various  processee  of  "  collo-cliro- 
natc  "  printing  are  also  moat  usefully  employed  in  map- 
printing  ;  they  depend  on  the  reaction  of  toe  salts  of  ehro- 
minm — particularly  the  alkaline  bichromates — on  gelatin, 
gnm,  albuuien,  or  other  colloid  substances,  which,  in  pro- 
portion to  the  amount  of  the  action  of  light  upon  them, 
Mcome  more  or  less  insoluble  In  and  nnabsorbent  of  water, 
and  acquire  the  property  of  taking  up  greasy  ink  and  not 
attracting  plumbago  or  other  fine  dry  pigment  in  powder. 
When  the  subject  is  in  line  the  print  is  taken  on  paper  that 
is  nsualiy  coated  with  a  mixture  of  gelatin  and  bichromate 
of  potash,  colored  with  Indiau  Ink  or  any  other  suitable 

SIgment;  after  a  few  minutes'  exposure  in  the  copying 
sme  the  pwer  is  plunged  into  tepid  water,  which  dissolves 
the  unaltered  gelatin  in  the  blank  parts  of  the  print — they 
tavo  been  protected  from  the  light  under  the  dark  parts  of 
tlic  negative—leaving  a  clear  image  in  pigment  on  the  white 

S round.    When  the  subject  is  in  half-tone,  the  gelatin  film 
as  to  bodctached  from  the  paper  that  it  may  he  developed 
by  being  washed  on  the  unexposed  side,  a  temporary  sup- 

Sort  being  employed  to  preserve  the  image  from  ii^uiy 
uring  the  wostiing;  the  most  delicate  ahadee  in  the  half- 
tones are  thus  perfectly  preserved. 

In  tlie  processes  noticed  above  it  is  necessary  to  repeat 
the  operation  by  exposure  to  light  for  cvory  print  pro- 
dnceil:  the  rate  of  printing  will  therefore  be  more  or  less 
dependent  on  the  sensitiveness  of  the  paper,  the  Btrengtfa  of 
Vol-  XXII.— UM 


the  light,  and  the  condition  of  the  atmosphere.  In  the  pro- 
eaases  about  to  be  described  theae  disadvantages 
are  obviated  by  traoaferring  tiie  photograiAlo  Photo- 
Image  to  a  lurfaee  Of  stone  or  metal,  from  mechanical 

which  prints  may  be  made  mechanically  in  any  printing, 
numbers  independently  of  light  or  weather. 
The  photo^mechanical  processes  are  hroailly  divisible  Into 
two  classes,— one  comprising  photo-lithography,  photo-dn* 
cography,  and  photo-typography,  for  the  reproduction  of 
subjects  in  line  only ;  the  other,  photo-collotype  and  photo- 
gravure, for  flalt]eetB  In  mezcotint  or  half-tone  as  well  as 
lino, 

Fhoto-Uthogrnphy  and  the  analogoua  photo-sincography 
are  the  processes  which  have  hitherto  been 
most  extensively  employed  for  map  printing.  Photo-lIth> 
They  are  the  simplest  to  carry  out ;  they  allow  ^TiSlU 
the  photographs  of  several  sections  of  a  map  .fncoR^ 
which  may  be  too  large  to  be  reproduced  as  a  i^tj. 
whole  to  be  combined ;  ud  additions  and  cor- 
ructions  may  be  readily  made  by  hand  on  the  stone  or  zinc 
plate.  The  prints  for  transfer  from  the  nepitivesure  taken 
on  paper  coated  with  a  mixture  of  gelatin  and  potaiisium 
bichromate,  as  in  the  pigment  printing  process,  except  that 
the  greasy  ink  or  coloring  n»tttcr  is  not  mixed  with  the 
gelatin,  bnt  applied  evenly  over  the  surface  of  the  prints 
after  exposure  to  the  light.  The  inked  print  is  immersed 
for  a  few  minutes  in  tepid  water  to  soften  the  gelatin  still 
remaining  soluble  in  the  parts  notacted  upon  by  light,  and 
is  then  laid  on  a  sloping  plate  and  washed  with  a  soft  sponge 
until  all  the  unaltered  soluble  gelatin  and  the  ink  over- 
lying it  are  removed.  The  lines  on  which  the  light  has 
acted  remain  insoluble  and  retain  the  ink,  forming  a  clear 
image  of  the  subject  in  a  greasy  ink.  When  a  map  is  plio- 
tograpbed  in  several  sections,  as  often  happens,  each  section 
overlaps  well  all  round  to  enable  the  transfers  from  the 
different  negatives  to  be  neatly  joined  together  without 
showing  lines  of  junction  ;  if  the  whole  is  too  large  to  be 
printed  on  a  single  sheet  of  paper,  it  is  cut  up  into  sectlooa 
for  printing  separately. 

The  object  of  photo-typography  Is  to  obtain  by  photo- 
graphic agency  a  surface  block  which  maybe 
set  up  with  type  and  printed  in  the  same  way  ^hoto- 
as  a  woodcut.  The  image  may  be  obtained  on 
a  zinc  plate  by  transfer  in  the  same  way  as  for 
photo-ainoography,  or  it  may  be  printed  directly  from  a  re- 
versed negative.  In  the  latter  case  the  sine  plate  is  usually 
prepared  with  a  thin  coating  of  bitumen,  a  substance  which 
has  the  property  of  becoming  insoluble  under  the  influence 
of  light,  so  that,  when  after  exposure  the  plate  is  washed 
witii  turpentine  or  bensole,  the  image  remains  on  the  sine, 
while  the  ground  la  washed  away.  In  both  eases  the  Image 
is  strengthened  by  careful  inking  and  by  the  application 
of  powdered  resin,  which  the  plate  is  heated  sufficiently  to 
melt.  The  image  is  then  etched  with  nitric  acid.  The 
operations  of  Inking,  applying  resin,  and  biting  with  acid 
are  repeated  several  times,  until  the  plate  is  bitten  suffi- 
ciently deeply  to  give  clear  prints.  In  another  process, 
which  la  perhaps  preferable  for  fine  work,  a  mould  is  ob- 
tained by  electrotyping  a  relief  in  swollen  gelatin,  tite 
surface  of  which  has  been  metallized  with  plumbago  or 
bronze  powder.  Tliese  processes  are  largely  used  for  pro- 
ducing small  maps  to  illustrate  books  and  uewspapcn,  but 
not  for  maps  of  onlinnry  size. 

The  three  mechanical  processes  just  noticed  are  only  appli- 
cable to  maps  drawn  In  line,  and  to  get  good  prints  every  line 
should  beof  the  same  blackness,  though  of  different  breadth. 
Attempts  have  been  made  to  reproduce  brush-shaded  draw- 
ings, exhibiting  continuous  gradations  of  shade,  by  photo- 
lithograpliy  and  photo-zincography,  bat  with  Tery  partial 
success,  and  only  ny  breaking  up  and  destroying  the  con- 
tinuity of  gradation.  The  fulowiug  processes  are  specially 
suited  for  reproducing  maps  in  half-tone. 

In  photo-collotype,  so-called  from  the  printing  snrfcca 
being  of  gelatin,  a  plate  with  a  perfectl,v  smooth 
surface,  usually  of  thick  glass,  either  is  coated  ^n"' 
with  a  sensitive  mixtnre  of  gelatin  and  biobro- 
mate  of  potash,  upon  whieh  the  photographic  im- 
age  is  produced  by  the  action  of  light  through  a  revtraad  nega- 
tive, or  is  employed  to  support  a  gelatin  film  on  which  uie 
image  has  been  imprinted  fh>m  an  ordinary  negative,  and 
which  ia  attached  to  the  plate  with  suitable  cement.  The 
gelatin  when  properly  moistened  possesses  tbe  valuable 
property  of  receiving  a  greater  or  less  amount  of  ink  in 
different  parts  of  the  image  in  exact  proportion  to  the  inten- 
sity of  the  action  of  the  light  on  eaeh  part ;  thus  it  is  capable 
of  reproducing  the  most  delicate  sradations  of  shade.  Tbe 
process  is  admirable  for  maps  of  small  size,  which  only  re- 
quire a  single  plate,  but  is  not  suited  for  making  a  com- 
bination of  sections  to  form  a  map  of  ordinary  size ;  nor  can 
additions  or  correctiotu  be  made  oa  the  gelatin  film,  which 
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li,  moreover,  bo  teader  tbst  it  doei  not  readily  permtt  of  s 
large  □amber  of  prints  of  onifonn  quality  being  taken,  and 
fi  easily  damaged. 

13ia  Hveral  raethodH  of  obtaining  an  incised  imaRe  on  a 
Phnbv.  eopper  plate  by  means  of  photography  are 
broadly  divisible  into  tbe  two  groups  ofelectro- 
graTura.  typing  and  etching  pFoceesee  ;  one  of  eacb  will 
1>e  briefly  noticed.  (1)  A  positive  pigment  print,  forming  a 
relief  in  hardened  gelatine,  isdeveltmedon  asilveredeoiqier 
plate  by  the  ordinary  operations  of  the  antotype  or  pigment 
printing  process;  it  is  then  blackleaded  and  copper  is  de- 
posited on  it  to  form  an  electrotype  intaglio,  from  which 
prints  may  be  taken  in  tbe  asnal  wi^,  thT^e  to  fbar  weeks 
being  rcqnired  for  the  deposition  of  enongh  copper  to  pro- 
dace  a  plate  of  sutBcient  thickness.  (2)  A  negative  pig- 
meut  print  is  developed  on  a  highly  polished  copper  plate, 
Qpoa  a  which  a  very  fine  grain  ofpowdered  resin  baa  been 
deposited  and  fixed  by  heat.  Tha  intaglio  Is  obtained 
directly  on  tlie  plate  by  biting  in  with  a  solution  of  per- 
chloride  of  iron,  which  penetrates  the  gelatin  film  with  com- 
parative ease  in  those  part«  representing  the  shades  and 
lines  of  a  map,  where  there  is  little  or  no  gelatin,  and  thus 
bites  the  copper  to  a  considerable  deptli,  while  In  the  parts 
representing  tbe  blank  spaces  and  groond  of  the  map,  where 
the  gelatiD  is  thicker,  it  penetrates  with  more  and  more 
dilBcnltyas  the  tbiclcnoss  of  the  gelatin  increases,  and  in 
the  highest  blanks  sbonld  leave  the  copper  nntoached. 
The  operation  of  biting  takes  only  a  fbw  minutes,  and  the 
gravare  is  remarkable  for  its  delicacy  of  gradation  and 
richness  of  effect;  there  is,  however,  some  difficnlty  in 
etching  to  the  proper  depth  so  that  the  plate  may  stand 
much  printing  without  the  loss  of  the  flneet  tint.  In  both 
cases  tJie  copper  plates  have  to  be  protected  by  a  flioing  of 
steel  before  they  can  be  prints  from.  The  processes  ^ve 
not  yet  been  used  to  any  great  extent  for  maps  wiUi  half- 
tones,  but  they  are  very  promising.  For  maps  in  line  the 
first  method  gives  excellent  results,  and  is  largely  employed 
in  the  Anstiian  and  Italian  snrveya. 

X.  iNSTauHZNm 

The  instnimeDta  employed  in  survey  operations  are 
broadly  divisible  into  two  clawes,  one  for  making  the 
requiBit«  linear  and  angular  measnrements  on  the 
ground,  the  other  for  plotting  the  daU  thus  acqaired 
on  paper,  and  for  measuring  from  the  map,  when 
completed,  lengths  and  areas  which  it  may  not  be  con- 
venient to  calculate  from  the  numerical  data.  Aa  a 
rule  di£fierent  instrumenta  are  emplo>'ed  for  the  men- 
aaration  on  the  ground  and  for  the  ))l<4ting  on  paper ; 
but  to  this  rule  there  ia  a  notable  exooption  in  the 
plane  table,  by  means  of  which  all  bennngs  may  be 
drawn  direcUy  on  paper  with  a  sight  rule,  without 
previous  measuremeut  of  any  kind,  and  thus  a  jilot  of 
the  ground  may  be  oonBtructed  without  emi^ying  any 
other  instrument. 

Fittd  larifKmeMtt, — These  arc  of  two  classes, — linear,  for 

determining  distancM!  diroctlyby  actual  meas- 
^dra-  urt'tnent  along  the  surface  of  the  ground,  and 
menti!         angular,  furdetorminingthe bearings  of,  orthe 

angles  between,  any  objecte.  Some  instruments 
are  automatic,  as  the  needle,  which  points  to  the  magnetic 
north,  the  plam1)-line  and  the  spirit-level,  which  indicate 
the  direction  of  gravity,  and  hypeometers  of  various  kinds, 
for  measuring  altitudes;  others  are  entirely  controlled  by 
the  manipulator.  Some  regoire  to  be  rigidly  supported  oil 
tbe  gruuud,  as  measuring  ban  and  theodolites;  others  are 
adapted  for  fie.\ible  supports,  as  reflecting  and  magnetic 
instmmcnta,  which  may  be  employed  either  on  land  or  on 
the  oscillating  deck  of  a  ship  at  sea.  Some,  as  magnetic 
corapaasea,  measure  angles  in  the  horizontal  plane  only ; 
others,  as  theodolites,  in  two  planes — one  horizontal,  the 
other  vertical ;  others,  as  reflecting  instruments,  in  all 
planes ;  others,  as  lovelling  instruments,  measure  nothing, 
but  simply  indicate  a  plane  of  reference.  And  there  are 
Certain  instruments  by  which  angles  are  measured  in  the 
ordinary  way,  and  direct  distances  are  determined  by  rai- 
erometeic  measures  of  the  small  angles  subtended  at  a 
distanoe  by  ol^ects  of  known  dimensions. 
Linear  instmmentB  are  of  twn  classes, — one  for  exact 

measurement  of  base-lines  the  lengths  of  which 
Linear  are  required  to  be  known  with  great  precision, 
instm-  the  other  for  ordinary  and  rough  measure- 
ments,       ments.   Among  tho  former  may  be  included 

the  Colby  apparatus  of  compensation  bars  and 
microscopes,  described  in  sect.  I.,  9  2  (p.  7^  above],  Bessel's 
apparatus,  those  of  Stmve  and  the  United  States  Coast 


Sttrvey,  and  Pom's  Cadopted  by  the  ftnalaids  and  tte 
French  in  Algiets),  which  have  already  been  described  b 
Eaeth  (Fioubhop  THB),T0l.TiLpp.617,618;snd  Gxodest 
vol.  X.  pp.  146-7.  fbrleasexaetbatsUllesBeBtiallyaacaiste 
tneasures  the  instrumenti  most  eommonly  eanployw  are  Hm 
brass  or  steel  chain  of  100  links,  tiiegradaatMmelBUicti^ 
and  the  oAet  pole. 

For  reconnainanoe  and  rough  meamirement,  pBiaafcs 
latore,  with  wheels  of  known  periphery  and  dials  toindicatB 
the  numl>eT  of  revolutions,  are  largely  used  in  India.  Crin^ 
line  wire  has  l>een  employed  with  advantage  In  Anstoalis; 
it  is  80  light  that  a  length  of  1000  feet  or  more  baessily 
carried,  rolled  on  a  dram,  by  cme  man,  who  pays  ItMttai 
wanted ;  he  is  uso^y  fidlowed  Iqranotheg,  who  cmb—bcm 
rolling  it  up  at  tho  opposite  end  when  an  entire  length  his 
Iwen  laid  out  on  the  ground.  Air  lines  are  sometfaati 
measured  bystretehing  itk»  wire  over  the  tops  of  trees  la 
valleys  obstoacted  with  forest  alw>  the  bwdthsof  nwtmhf 
resting  the  wire  on  logs  anonored  at  saltsble  iatenalits 
support  it  above  water. 

Angle-measuring  instrnments  are  of  two  elasns,  diiMt 
and  Teflectlng.  Both  are  provided  wlUi  an 
aligner,  nsn^Iy  a  tdesoope,  whidi  ts  irivoted  ^°S^ 
over  the  centre  of  the  graduated  circle  or 
sector;  in  one  the  aligner  is  pointed  in  sno-  inenM. 
cession  to  any  two  objects  tho  angle  between 
which  is  being  measnred ;  in  the  other  it  is  pointed 
to  one  olfject,  wbUe  an  im«^  tlie  second  is  throws 
on  Oie  first  by  double  nflectton  from  a  pair  of  mir- 
rors. Beflecting  instruments  are  largely  employed  ia 
nautical  surveys,  as  they  can  be  hold  by  Uie  hand  and  do 
not  require  a  rigid  sopport;  bntthey  are  very  rarely  used 
in  land  survejrs.  A  description  of  them  will  be  foand  under 
Sextant  (vol.  xxi.  pp.  760-8).  They  give  the  angle  in  the 
plMie  in  which  they  are  hdd ;  and,  whenever  this  plane  is 
sensibly  oblique  to  the  horiion,  the  an^e  most  be  redneeS 
by  ealoolation  to  the  plane  of  the  horizon  before  it  can  be 
employed  in  the  work  of  a  land  snrvey.  The  other  instiu- 
ments  give  the  required  horizontal  angles,  whatever  tbe 
altitudes  of  the  ot^ects  observed. 

The  circles  of  angle-measunng  instmmonta  are  nsoal^ 
divided  into  300  equal  parts  called  degrees,  and  subdivided 
into  spaces  ranging  downwards  from  thirty  to  five  minaUs 
of  arc,  according  as  the  diameter  of  the  circle  is  incieased. 
Smaller  arcs  are  measured  by  interpolation  b^weeu  ttc 
eabdivlsions,  with  the  aid  of  a  circle  reader  which  moves 
with  the  aligner.  All  instruments  except  those  of  the 
simplest  form  are  supplied  with  one  or  more  ^rele  reados 
and  spirit-levels  and  a  telescope ;  these  important  a^Inne^ 
which  ai-e  common  to  so  many  ine^ments.  will  thereftiae 
be  first  described,  and  afterwards  tbe  more  importaat 
instntmenta  which  are  employed  in  connection  with  sorvey 
operations. 

Circle  readers  are  of  two  kinds,— the  TOrnier  and  the 
microecope.  Both  are  held  over  the  dreleat 
the  extremity  of  a  radial  arm  pivoted  over  its  r^^f 
centre.  The  vernier  moves  in  contact  with  the  reatwn. 
sur&oe  of  the  circle,  while  the  microscope  views  it  a  Hhort 
distance  olT;  the  former  is  nsaally  awlied  to  elreies  wtiase 
diameters  do  not  exceed  IS  inches,  the  latter  to  those  of 
larger  diameter.  Both  kinds  of  reader  are  a|>plicable  t» 
linear  scales  as  well  as  to  graduated  circles,  the  rairroseo^ 
being  usually  employed  when  most  precision  is  desired. 

The  vernier  is  so,  called  after  its  inventor,  a  Fienab- 
man.  Its  principle  Is  very  simide.  The 
space  between  any  convenient  nnmbor,  a.  Temlcf. 
of  gradnations  on  the  circle  is  set  olT  on  tho 
vernier  and  divided  into  (n  +  l)  equal  jKirts;  then 
one  division  of  the  vernier  will  always  coinoide 
a  gradnatioa  of  the  circle.  On  ooanting  tiie  divMons  i 
the  index  onwards  it  is  fonnd  that  the  coinciding  dtvidon, 
say  the  mtb,  of  the  vernier  is  opposite  the  mth  gradnatioo 
of'  the  circle,  counting  from  the  last  one  passed  by  the  in- 
dex.  This  indioates  that  the  distance  of  the  index  : 


the  last  gradoation  la  — ^  parts  of  the  space  h^weentfas 

graduations ;  n  Is  invariably  taken  as  an  odd  nnmber,  sncb 
that  the  unit  of  («  4*  1)  some  convenient  aliqnet 

part  of  the  circle,  as  a  minute  for  a  oin:le  divided  iato 
degree  spaces. 

Tho  micrometer  microscope  presents  the  combination  id 
object  and  eye  glasses  met  with  In  ordinary 
microscopes  with  the  addition  of  a  wire-carry-  Mieiomcter 
ing  diaphragm,  movable  by  a  screw,  for  micro-  mfwoacofK. 
metric  measurements  in  the  plane  of  the  focns 
of  tbe  olyect-glass.  The  tube  is  conical  at  tiie  oljeet  tai 
and  cylinidrical  at  the  eye  end ;  the  box  of  the  miLiuaiulcr 
is  mounted  between  these  two  parts  at  right  angles  wUh 
the  visual  axis.  The  tube  is  held  at  the  eztremi^  of  tb* 
arm  of  an  alidade.  In  a  collar  in  whidi  ft  may  be  novel 
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'Claser  to  or  away  from  the  surfStce  of  «iicle,  or  be 
turned  rouud  ko  as  to  place  the  micrometer  tangeDtially  to 
the  circle.  The  diatukce  between  the  micrometer  and  the 
•ottjecticlafls  ia  uaually  about  four  times  that  between  the 
object-glasa  aad  the  &ce  of  the  cinUe,  and  thus  a  corre- 
igKHM^iugly  magnified  inuwe  of  the  apaces  between  the 
jfiadnationa  isobtained  in  the  plane  of  meaaarement.  The 
object-glaas  is  held  in  a  small  tube  which  can  be  screwed 
in  or  out  of  the  principal  tube,  to  enable  the  length  of  the 
image  to  be  adjasted  to  an  exact  integral  number  of  revo- 
IntioDS  of  the  mierometer.  The  box  of  the  micrometer 
sod  the  wire  diaphragm  are  rectangular,  the  latter  slidiog 
to  the  right  or  left  within  tbc  former.  Slow  motion  in  j 
oonunnnicated  to  the  diaphragm  by  the  micrometer  screw, 
which  paimw  into  it  through  a  collar  in  one  side  of  the  box,  | 
jigaiust  which  the  shoulder  of  the  acrew  ii  pressed  by  an 
intenul  spiral  spring  acting  agaiiiat  the  aides  of  the  dia- 
phragm and  the  box.  The  screw  is  fbrnished  with  a  cir- 
cular head  divided  into  a  number  of  equal  parts — usually 
4iO,  eatdi  equivalent  to  1"  for  circular  arcs,  and  100  for 
liBear  K»les— and  is  rotated  opposite  oa  index  arm  fixed 
on  the  box ;  comply  revMatitms  are  marked  by  the  teeth 
of  a  statioaary  comb,  which  is  fixed  above  the  wire  of  the 
diaidiTagm  and  viewed  with  it  through  the  eye-pieoe. 
TJm  spirit-level  coshMb  of  a  glass  tube  not  quite  filled 

wiOi  aleobolt  a  small  quantity  of  air  being  left, 
Spirttlertl.  wtiich  rises  as  a  babble  to  the  highest  part  of 

the  tube.  In  small  and  coarse  levels  the  diam- 
eter of  the  tube  la  largest  in  the  middle  and  decreases  uni- 
formly towards  tiie  ends  which  are  closed  by  the  blow- 
npe;  In  long  and  delicate  levels  the  tnbe  is  e^adriaal, 
out  wiUi  a  longitudinal  portion  of  tile  interior  snrfiMse 
grooad  to  the  curvature  of  a  circle  of  greater  or  less 
radtuB  according  as  the  level  is  designed  to  be  more  or  lees 
aeasitive,  and  it  is  sometimes  closed  bj  circular  glass  stop- 
pen  oeaunted  into  the  ends.  When  the  tnbe  is  held 
norixontally,  with  the  curved  sur£aoe  of  the  interior  opper* 
most,  the  middle  pert  is  ooeapied  by  the  air  babble.  Lines 
are  etched  on  the  outer  sur&ce  at  equal  distances  tron  the 
central  point,  to  eaaUe  the  tube  t»  be  set  with  the  babble 
«xactly  in  the  middle,  or  a  scale  gradaated  thnmghont  its 
entire  length  is  provided,  to  enable  any  deviation  from 
eantrioality  to  be  measured  and  the  csrrespoodiagdiilevri- 
ment  to  be  calculated  ud  allowed  for  subsequently  in  the 
redaction  of  the  observaticdu.  The  gUws  tube  is  commoaly 
flxed  ia  »  uetal  tabe,  with  plaater  of  Paris  for  protection  ; 
bat,  as  it  is  then  liable,  under  changes  of  temperature,  to 
tttriioB  and  strain,  which  may  sensibly  alter  its  onrvatorer 
it  is  preferable  to  plaoe  it  in  a  metallic  cradle  and  rest  it 
on  cork  bearings,  with  dne  provision  against  sliding,  dw 
iriM^  being  oovered  with  a  glass  cylinder  if  need  be  for 
Airther  protection.  The  metallic  cradle  or  tube  U  attached 
to  any  iustrnment  on  which  the  lev^  is  to  be  monated  by 
adiii>ting  screws,  fsr  setting  it  correctly  with  reference  to 
l^e  axis  of  rotation  with  which  it  is  associated.  The  value 
of  a  divisitm  of  the  scale,  in  seooads  of  arc,  is  usnally  called 
the  "  ntn,"  and  is  determined  by  attaching  the  lervel  with 
Ha  scale  to  a  (generally)  vertical  circle,  Mtd  taking  both 
tbe  circle  aud  the  bubble  end  readings  in  different  positiom 
of  the  circle.  As  the  length  of  the  bubble  is  mndi  affected 
by  cbaagee  of  temperature,  and  the  oarvatsre  of  the  tnbe 
ma^  not  be  identical  at  all  poiats,  v^ues  ot  run  are 
oaauaonly  ebtaioed  aader  widely  diflbring  teatpemtarea. 
,  The  telescope  consists  of  a  tubeif  canTiag  an  aehvomatia 

o^eet-glaasand  an  eye-piece  which  holds  either 
Telsascve.    a  pair  of  lenses  for  viewing  the  inverted  image 

transmitted  1^  the  oUect^class  or  a  oombiiis- 
liiKi  of  fsar  lenses  ftir  iaverting  Uie  image  and  cnsing  all 
«lijecte  to  be  viewed  aatamlly.  The  fbrmer  is  asoally  em- 
ployed 6m-  observing  celestial  objects,  the  latter  for  cfcserv- 
lag  terrestrial.  The  field  of  view  being  more  or  less  ex- 
tensive, a  oential  peint  is  established  in  the  tabe,  naually 
by  thaiatoneetianefapairof  fine  wins  or  spider  Hoea— 
one  vertical,  the  other  horiaoatal— 4n  the  fdaoe  of  the 
image,  and  the  -telesoope  ts  directed  by  bringing  this  point 
on  any  speeiflo  object  in  the  field.  As  the  interval  between 
ti»e  oUeet-glass  and  the  image  varies  iritii  the  distaaoe  of 
the  olQeot,  a  tabe  is  provided  to  slide  within  the  tdesoope 
tsbe  and  carry  the  oli^ect-glass  at  me  end,  while  Uie  tele- 
soope tube  carries  tlra  diaphragm  and  eye-piece  at  tin 
other  end,  or  «m«  oerfo.  The  image  and  the  wires  are 
hioaj^  into  the  same  plane  by  a  focusing  screw,  which 
acta  on  the  Inner  through  the  eater  tabe.  The  wires  are 
attaehed  totbeearfiKeof  an  adjustable  annular  diaphragm, 
which  is  held  In  position  by  two  pairs  of  antagonising 
screws— one  pair  hwiaontal,  the  other  vertical— wim 
shoulders  working  against  the  exterior  of  the  tube  in  which 
tiie  diaphragm  is  contained,  so  as  to  move  it  to  t^e  right 
or  left  «nd  up  or  down,  in  order  to  bring  the  point  of  inter- 
Mction  of  Hhe  wires  Into  the  visoal  axis  of  the  telesoope. 


In  practice  the  first  adjortmot  is  to  set  the  eyo-pieae  to 

distinct  vision  of  the  wires ;  the  olijocfr«laBB  Is  then  set 
truly  to  focus,  which  is  accomplished  when  no  apparent 
parallax,  or  movement  of  the  image  relatively  to  the  wires, 
is  seen  on  shifting  the  position  of  the  eye,  for  this  would 
indicate  that  the  image  is  either  in  front  of  or  behind  the 
|dan«of  the  wires.  The  line  joining  the  point  of  intersec- 
tion of  the  wires  with  the  centre  of  the  object-glass  is 
called  the  "line  of  collimation,"  sad  tbedii^ragm  should 
be  so  flxed  that  this  line  may  always  be  petpendicolar  to 
the  axis  on  which  tiie  telescope  revolvee. 

The  surveying  compsss  gives  the  magnetie  bearing  of 
any  object,  and  is  the  simplest  of  all  inetm- 
ments  for  measuring  horinontal  angles.  It  enrvcTing 
consists  of  a  magne^ed  needle,  with  an  agate  compass, 
eeotre,  poised  on  the  point  of  an  upright  pivot 
in  the  centre  of  the  bottom  of  a  eirenlar  box  and  carrying 
a  concentric  eirenlar  card  or  silvM  ring,  the  circnmferenee 
of  which  ia  gradosted  into  360°,  and  is  sometimes  further 
subdivided.  The  aligner  is  voostitnted  by  a  pair  of  sight 
vanes  attKhed  to  tlMboxatoppoaitBractremitieiof  adiwn- 
eter,  one  vane  having  a  uarraw  silt  tor  tiie  eye  to  look 
through,  the  other  with  a  wider  opening  bisected  by  a  ver- 
tical wire  to  be  set  on  the  observed  object.  There  is  no 
circle  readM-,  the  jnolongation  of  the  wire  on  to  the  gndn- 
atiooa  being  estinwtod  by  tlw  eye;  and  there  is  no  level, 
for  the  eime  poises  Itadf  harliontally  on  the  supporting 
pivot. 

The  prismatic  compass  is  similar  to  the  surveying  oom- 
pass,  with  the  addition  of  a  prism  in  the  eye 
vane  tbmogh  wfaieh  the  wire  of  tlw  sight  vane  Prlmatle 
and  the  divisioos  of  the  circle  are  viewed  ap-  oonpsM. 
parendy  together ;  the  division  with  which 
the  wire  ooineides  when  the  needle  is  at  rest  indicates  the 
magnetic  sximuth  of  any  el^t  biseeted  by  the  wire.  The 
sight  vane  osrries  a  minor  toralag  on  a  hing^  to  eaidda 
otjects  to  be  seen  by  refleetioa  whi^  bmt  be  tea  to 
be  seen  oa  the  wive:  tha  eye  vane  is  AimislMd  with  a  pair 
of  dark  glssnra  to  he  Mipioyed  when  the  son  is  being  eli- 
aerved. 

Magnetie  infltmmeatiare  oseflii  for  rapid  reconnaissance 
and  roogh  survey,  and  fi>r  filling  in  the  minor  details  of  an 
oxaet  survey,  hot  they  are  not  to  be  relied  on  to  give  bear- 
lags  with  errors  less  than  ten  to  fifteen  minutes.  In  plot- 
ting, however,  beszings  axe  preferable  to  angks,  for,  by 
dnwiogannmber  of  meridional  lines  parallel  toeecfa  other 
on  the  paper,  each  bearing  may  be  plotted  from  aa  inde- 
peadeat  meridian  without  any  soeumntatioa  of  error,  sadh 
ss  arises  when  a  number  of  angles  are  [dotted  in  snoct-ssfam 
with  the  protractor  adjusted  on  short  lines. 

The  plane  bible  is  in  its  asual  fonn  simply  a  rectMigalar 
board  mounted  lierisontaliy  on  »  stand,  on 
which  it  may  be  turned  round  and  set  in  any  Plans  taUe. 
requited  position ;  it  is  fhnMted  with  a  flat 
sight  rale,  which  nau^y  carries  a  pair  of  sight  vanes  and 
has  a  twvelled  edge,  paiallei  to  the  line  of  sight,  to  serra  ss 
a  ruler,  also  with  a  magnetic  needle.  Occasionally  the 
constrnotion  is  more  dabmte  and  the  board  is  •nrronnded 
by  a  marginal  frame  with  gradnattoos  tadiatiag  from  tiio 
centre  as  the  degrees  of  a  ctnde,  BO  that  it  may  be  ased  asaa 
iostrnmcot  for  measniing  horisontol  angles,  while  theslght 
rule  is  funi^ed  witii  a  telescope,  which  t^es  the  place  of 
the  vanes  sad  is  moonted  on  an  axle  to  mosaurc  vertical 
Mgles.  The  sise  is  made  as  great  as  is  oosaistent  with  the 
limits  of  portability  in  each  isstanoe,  so  that  the  sheet  of 
paper  to  be  drawn  on  may  be  as  large  as  possible.  The 
staadaid  plane  table  of  the  Indian  Survey  neesares  30 
i»^es  by  2i,  and  is  made  of  i^anks  of  well-seasoned  wood, 
one  inch  thick,  with  traasveise  edge  bars  below  to  prevent 
warping  and  bnekliag.  It  is  set  up  on  a  stand,  usually  a 
braced  tripod,  to  which  it  is  elamped  by  a  powerful  hand 
screw  pssaiag  through  ths  head  of  the  rtand  into  a  bnss 
soekrt  fixed  eentr^y  mder  the  taUe;  the  screw  when 
relaxed  serves  as  a  pivot,  ronnd  which  the  table  ■■■ybo 
turned  in  asimath  and  set  in  any  required  position.  11m 
table  is  then  firmly  chunped  so  as  to  maintain  a  constant 
position  during  ail  the  snbseqaent  laying  off  of  loeariBga. 
Hie  sifl^t  rule  is  30  indies  long,  S  whte,  and  one-third  ef 
an  inch  thidc,of  ebony,  witt  a  brass  sight  vane  at«ach  end, 
and  a  fiducial  edge  parallel  to  the  line  of  sight;  tfae  vanes 
are  about  5  inches  high,  which  gives  sufficient  elevation 
and  depression  for  general  ase.  Hie  amgnetic  needle  is 
about  6  inches  long  and  ia  beM  ia  a  rsetangnlar  bnss  box 
an  inch  broad,  placed  «bi  the  table  whilst  it  is  being  set  and 
aiterwards  removed.  Heights  asay  be  determined  on  the 
spot  with  the  aid  of  a  clinometer,  isrmed  of  a  bar  carrying 
a  spirit-level  and  a  pair  of  rights,  one  of  wfaieh  ims  a  scale 
of  tangents  gradwated  to  radias  =  the  interval  between  the 
sights,  i^sr  Mm  method  ^f  employing  the  table  see  M>  V* 
74&  above. 
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The  tiiflodolite,  the  niogt  important  of  tXl  inftramente 
for  the  purpoBM  of  a  rarvey,  la  a  oombination 
Theodolite,  of  two  graduated  oirclefi  placed  at  right  angles 
to  each  other,  for  the  meaanrement  of  horizon- 
tal and  Tertical  angles,  a  telescope,  which  tarns  on  axes 
mounted  centrieally  to  the  circles,  and  an  alidade  for  each 
circle,  which  carries  two  or  more  rtaders  of  the  arcs  through 
which  the  telescope  is  moved.  The  whole  is  supported  bj- 
a  pedestal  resting  on  foot-screws,  which  are  also  employed 
to  level  the  instrument.  Tlie  siae  varies  from  a  minimum 
with  circles  3  inches  in  diameter  to  a  maximum  with  a  36- 
tneh  horizontal  and  an  18-inch  vertical  circle,  the  weight 
ranging  from  4  tb  to  1000  Q) ;  the  dimensions  and  magnify- 
ing powers  of  the  telescope  increase  with  the  diameter  of 
the  horizontal  circle.  The  telescope  may  be  connected 
rigidly  with  the  alidade  and  move  with  it  while  the  circle 
remains  stationary,  or  with  the  circle  and  move  with  it 
while  the  alidade  remains  stationary.  The  varieties  of 
form  as  well  as  of  size  are  nnmerons:  In  some  the  telescope 
may  be  completely  turned  round  in  altitude  as  well  as 
aKimath,  and  i>otnted  to  any  object  celestial  or  terrestrial ; 
to  others  the  range  of  movement  in  altitude  is  restricted 
to  about  25°  above  and  25°  below  the  horizon,  and  a  pair  of 
sectors  are  substituted  for  the  complete  vertical  circle;  in 
some  the  telescope  and  vertical  circle  are  placed  between, 
in  others  outaide  o^  the  pillars  which  support  their  common 
axis;  in  soma  the  pedestal  la  a  simple  tribrach  resting  on 
three  foot-screws,  in  others  it  takes  the  objectionable  form 
of  shall  carrying  the  vertical  axis  and  a  socket  holding  the 
ball  between  two  parallel  plates,  which  are  antagonised  and 
set  firm  by  two  pairs  of  foot-screws,  tnming  in  socketB 
fixed  to  the  lower  plate,  while  their  heads  are  pressed 
against  the  upper  plate,  to  fix  it  and  bring  the  instrument 
iuto  level  at  the  same  time.  There  are  numerous  other 
spocialities  ot  form  which  have  been  introduced  to  meet 
speciflo  TMiaireaients:  bnt  these  cannot  be  noticed  here. 
The  transit  theodolite  Is  an  alt-asimuth  instmment  with 
the  graduated  circles  of  equal  diameter,  usually 
Tcanaft  6  to  8  inches.  The  telescope  is  mounted  be- 
theodolite.  tween  a  pair  of  conical  arms  which  taper  out- 
wards wid  end  in  oylindrieal  pivots,  constitat- 
ing  what  Is  called  the  transit  axis  of  the  instrument.  The 
pivots  rest  on  Vs  or  in  semicircular  collars,  on  the  beads  of 
a  pair  of  pillars,  which  are  made  of  snfficient  height  to 
enable  the  telescope  to  revolve  between  demand  be  pointed 
to  sban  In  the  lenith.  These  plllan  stand  on  a  drcniar 
plate,  which  serves  as  the  alidade  of  the  horizontal  circle 
and  is  usually  constructed  to  revolve  round  a  vertical  axis 
fixed  in  the  centre  of  the  plate  of  the  horizontAl  circle ; 
this  axis  passes  downwards  Into  a  socket  in  the  centre  of  a 
tribmoh,  which  forms  the  pedestal  of  the  instntment  and 
rest!  on  three  mill-headed  foot-screws  by  whidi  the  instru- 
ment is  levelled.  The  vertical  circle  is  mounted  centrieally 
on  one  of  the  cones  of  the  transit  axis,  near  the  pivot  end ; 
its  alidade,  nsnally  a  rectangular  plate  carrying  a  pair  of 
veralen,  Is  fitted  oentzicallr  over  that  axis,  in  contact  with 
the  circle  bnt  nearer  the  snoolder  of  the  pivot,  and,  while 
the  telescope  and  the  circle  revolve  together,  it  is  held  sta- 
tionary by  an  adjustable  arm  the  end  of  which  is  pinched 
between  a  pair  of  antagonizing  screws  mounted  on  the 
nearest  pillar.  The  alidade  of  the  horlsontat  circle  carries 
two  or  three  equidistant  verniers,  beoanse  any  error  in 
eentring  an  alidade  over  a  circle  is  eliminated  in  the  mean 
of  the  readings  whenever  two  or  more  verniers,  placed  at 
equal  distances  apart  round  the  circle,  are  read.  A  damp, 
with  a  tangent  screw  for  communicating  slow  motion,  is  at- 
tached to  the  nearest  pillar,  to  act  on  the  vertical  circle  and 
the  telescope ;  another  is  attached  to  the  plate  of  the  hori- 
zontal circle,  to  act  on  the  alidade  of  that  circle  and  so  also 
on  the  telescope  for  azimuthal  motion  ;  and  a  third  to  the 
pedestal,  io  act  on  the  plate  of  the  horizontal  circle.  The 
nist  two  are  Mnployed  in  measuring  the  vertical  and  asi- 
mutbal  angles,  the  third  in  setting  the  zero-diameter  of  the 
horizontal  circle  in  any  specific  direction,  with  a  view  to 
tiie  repetition  of  the  measurements  of  the  azimuthal  angles 
at  different  parts  of  the  circle.  For  levelling  the  instru- 
ment, two  levels  are  fixed  at  right  angles  to  each  other  on 
the  plate  of  the  alidade  of  the  horizontal  circle ;  a  third  is 
attached  to  the  telescope,  or,  preferably,  to  the  alidade  of 
the  vertical  circle ;  a  fourth  is  mounted  on  the  transit  axis 
when  levelling  for  astronomical  observations.  A  magnetic 
eompass  or  needle  is  added,  and  also  a  plummet  for  centring 
the  instrument  over  the  station  mark. 

Theodolites  are  designed  to  measure  horisontal  angles 
with  greater  accuracy  than  vertical,  because  it  is  on  the 
former  that  the  most  important  work  of  a  survey  depends, 
and  they  are  measurable  with  greatest  accnrary ;  measures 
of  vertical  angles  are  liable  to  be  much  impaired  by  varia- 
tions in  the  ref^wstive  condition  of  the  lower  stzata  of  the 
atmosphere,  more  particularly  on  long  lines,  so  that  when 


heights  have  to  be  determined  with  much  accuracy  tb* 
theodolite  must  be  discarded  for  a  leveUing  instranieiit>  Is 
be  set  up  repeatedly  with  staves  at  short  distances.  Wfaco 
truly  adjusted  the  theodolite  measures  the  horizontal  aogh 
between  any  two  ot^ects,  however  much  they  may  dififar  ia 
altitude,  as  the  pole  star  and  any  terrestrial  ol^ert;  bat,  u 
adjustments  are  not  always  made  with  aeeoraeynorpenM- 
nently  maintained,  it  is  desirable  always  to  take  Uie  ob- 
servations in  pairs,  with  the  fiiee  of  the  vertical  circle  alter- 
nately to  the  right  and  left  of  the  observer,  for  this  elimi- 
nates collimation  error  from  the  horizontal  an^esand  index 
error  in  the  setting  of  the  spirit-level  &om  the  vertle^ 
angles. 

When  a  horizontal  angle  is  measured  seveiai  times  fin 
^creuter  accuracy,  one  of  two  methods  of  proeednre  is 
adopted.  11 }  The  angle  is  measured  once  or  oftener  In  the 
wtual  way,  the  horizontal  circle  remaining  clamped  ud  the 
telescope  and  alidade  moving  over  it ;  then  the  positios  o( 
the  horizontal  circle  is  shifted  >  as  often  as  may  be  desired, 
and  after  each  shifting  the  angle  ia  a^in  measnred  u 
formerly ;  thus  a  separate  numerical  result  is  obtained  for 
each  operation..  Or  (2),  the  first  object  A  having  been 
observed  and  the  telescope  set  on  the  second  object  B,  the 
horizonbil  circle  is  undamped  and  turned  round  until  the 
telescope  is  brought  back  on  A,  when  it  is  again  clamped; 
then  the  alidade  is  undamped  and  the  telescope  sgaiii 
moved  over  the  horizontal  circle  to  be  set  on  B.  Tlie  opera- 
tion is  repeated  ait  often  as  may  be  desired.  The  vernier 
readings  are  only  taken  for  the  first  telescope  pointing  to 
A  and  the  last  to  B ;  their  difference  4-  360°  for  every  com- 
plete rcTolntiou  of  the  circle  divided  by  the  number  of 
repetitions,  gives  the  angle.  This  method  is  olyectioasble 
when  a  round  of  seversl  angles  has  to  be  measured,  bat  it 
enables  the  value  of  a  single  angle — more  particnlarljr  a 
small  one,  as  betweeu  ol^ects  in  the  same  field  of  the 
telescope— -to  be  dtionnincxt  aocorately  with  mnch  greater 
rapidity  than  the  first  method. 

An  auxiliary  telescope  is  sometimes  fixed  below  the  fttxe 
of  the  horizontal  circle  of  a  theodolite,  to  be  pointed  to  a 
referring  mark  while  the  npper  telescope  is  being  moved 
about,  and  thus  to  serve  as  a  check  on  the  general  slildlltT 
of  tiie  instmment  and  on  the  permanence  of  the  initial 
setting  of  the  circle  during  the  measurement  of  a  ronnd  of 
angles.  When  a  theodolite  is  set  up  on  a  lofty  scaflUdisic 
which  ia  liable  to  be  swayed  by  the  wind,  or  on  a  stud 
which  cannot  be  readily  isolated  from  the  observw,  htsi- 
Eontal  angles  may  be  measured  accnrately  by  employing  a 
second  observer  to  keep  Ae  auxiliary  telesoopetntlypmnted 
to  a  referring  mark  while  (he  (riie^ving  tueaaope  u  behv 
pointed. 

Tlie  sabtenw  transit  tbeodolite  difibis  tmm  the  ordinary 
transit  theodolite  merely  In  having  a  pair  of      „  . 

wire-carrying  micrometers  mounted  in  the  °°™? 
telescope  tnoe,  in  order  that  the  small  angle  uteoddHc. 
subtended  by  a  distant  ot^ject  of  known  dimen- 
sions, or  by  two  oUects  sufficiently  near  each  other  to  be 
seen  in  the  same  field  of  the  telescope,  may  be  meaBsnd 
with  greater  facility  and  precisiou  than  on  the  grsdoatBd 
circles  in  the  usual  way.  The  micrometers  are  held  is  » 
rectangular  box,  one  on  the  right  hand,  the  other  oo  the 
left,  with  the  wires  brought  as  dosely  as  possible  into  the 
plane  of  the  fixed  wires  in  the  ordinary  diaphragm;  the 
box  can  be  turned  on  the  telescope  tube  through  an  an^ 
of  rather  more  tlmn  90°,  to  enable  the  microm^er  wins 
to  be  set  parallel  to  either  the  horizontal  or  the  vatical 
wire  of  the  diaphragm,  or  to  be  placed  at  any  desired  an^ 
of  inclination.  The  subtense  oltJect  usually  employed  is 
survey  work  is  a  pole  of  known  length ;  If  held  papas' 
dicularly  to  the  line  of  sight  of  the  telescope,  its  dlivct  dis- 
tance may  be  determined  from  the  angle  measured  by  the 
micrometers  with  a  snfSciently  small  percentage  of  smr 
to  make  this  method  preferable  to  chaining  over  nwgh 
ground.  The  instrument  has  been  a^vantageoosly  SB- 
ployed  in  carrying  traverses  of  considerable  length  orer 
ground  which  was  impracticable  for  direct  linear  messaic- 
ments.  The  micrometers  are  also  serviceable  in  aiti»- 
nomical  observations  for  time  and  longitnde,  for  they  give 
additional  wires  on  which  to  observe  the  passage  of  a  star, 
at  distances  from  the  fixed  wire  which  may  be  varied  with 
the  speed  of  the  star;  and  for  determining  the  longitnde 
they  permit  numerous  measures  of  the  distance  between 
the  edge  of  the  moon  and  a  star  to  be  taken,  immediately 
before  and  after  occultatiou. 

Eckhold'a  omnimeter  is  a  theodolite  furnished  with  s 
mlcrosccqw  of  considerable  m^niitade  &cing  a  giadaslsd 
linear  scale ;  the  tube  of  tiie  mlerasoope  Is  rigidly  atlarM 

>  This  Is  often  done  arbitrarily,  but  systematic  shifts  whSA 
bring  equidistant  graduations  of^  the  drcle  under  the  venrfen 
during  all  the  tdescope  poindngs  to  any  one  oliject  are  alwqa 
preferable  (aee  sect  I.,  {  ^  p.  7M  above). 
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to  the  telescope  tnbe,  ettlier  at  right  angles  or  parallel  to 
it,  BO  that  the  two  always  move  together.  The 
BclUMdi  g^jjjg  jg  gjjpj  either  parallel  or  perpendicular 
to  the  alidade  plate  of  the  horisoDtsl  circle; 
thus,  when  the  telescope  is  moved  through 
vertical  arcs  within  the  range  of  the  scale,  the  tangents  of 
the  arcs  are  meosared  by  the  microscope  on  the  scale.  The 
latest  and  best  form  of  the  instrument  is  shown  in  Fig.  8, 
which  represents  a  transit  theodolite  converted  into  an  om- 
uimeter  by  the  application  of  a  microscope  AB  to  the  tele- 
scope at  right  angles  to  it,  and  of  a  scale  C  to  the  plate  of 
the  alidade  of  the  horizontal  circle  in  a  plane  parallel  to 
that  of  the  vertical  circle.  The  microscope  ia  fhmished 
with  a  diagonal  eye-piece,  through  which  the  observer 
looks  down  on  the  scale.  The  scale  is  divided  into  100 
equal  parts,  and  is  movable  in  iti  bod-plate  through  the 
length  of  one  of  these  divisions  by  one  rotation  of  a  mi- 


Fio.  8. 

•rometer  screw,  with  a  large  head,  D,  the  cirmmference  of 
which  is  divided  into  100  equal  part«,  each  divisible  into 
fifths  by  a  vernier.  The  microscope  has  a  fixed  wire  in  a 
diaphragm  at  Its  eye  end,  A,  and  when  the  t«}wcopG  is  set 
on  an  object  and  the  wire  ia  seen  between  a  pair  of  divisions 
on  the  scale,  the  scale  is  moved  by  the  micrometer  screw 
>ntil  the  nearest  division  is  brought  under  the  wire  ;  the 
scale  readiug  corresponding  to  the  horizontal  position  of 
the  telescope  being  known,  the  difference  between  it  and 
tbb  reading  when  the  telescope  ie  pointing  above  or  below 
the  horizontal  plane  is  the  tangent  of  the  arc  of  elevation 
or  depression,  to  radius  =  tbe  perpendionlar  from  the  axis 
•r  rotation  of  the  telescope  to  the  scale.  Thus  both  the 
lUstance  and  the  height  of  any  point  over  which  a  staff  of 


Fio.  9. 


known  length  has  been  set  up  vertically  may  be  readily 
determined  with  fair  accuracy.  Let  0  (Fig.  9)  be  the  posi- 
tion of  the  transit  axis  of  the  telescope,  OA  the  direction 
of  the  telescope  when  horiiontal,  and  Oa  the  corresponding 


Prismatlfl 
reflection 
theodo- 
lites. 


'  direction  of  the  microscope  at  right  angles  to  the  scale  ama; 

let  if  be  a  distant  point  over  which  the  staff  MN  has  twen 
I  set  up  vertically,  and  let  m  and  n  be  the  graduations  under 
'  the  microscope  when  the  telescope  is  pointiuK  to  the  bottom 

and  top  of  the  staff;  then,  since  MN  and  Oa  are  hnown,  the 

horizontal  distance  OA  and  the  height  ^Jf  are  determined 

from  the  proportions 

OA  .Oa  \ 

It  is  essential  that  the  focusing  tube  of  the  microscope 
shualit  always  move  parallel  to  the  visual  axis  when  dif- 
ferent divisions  of  the  scale  are  being  brought  into  focus, 
otiierwise  errors  mat<;riHlly  exceeding  the  quautitietj  appre- 
ciable by  the  micnimuter  may  be  caused.  The  linear  results 
thus  obtained  arc  satisjactory  when  the  aubteuse  stuff  is  set 
up  at  a  moderate  distance;  the  iustrumeut  lias  oft<:n  been 
used  with  advantage  in  localities  where  measuring  chains 
could  not  be  conveniently  employed.  As  an  angular  instru- 
ment it  ia  identical  with  the  ordinary  transit  theodolite,  as 
will  be  seen  from  the  figure,  which  may  be  referred  to  as 
illustrating  the  description  of  that  instrument;  the  foot- 
screws  are  represented  as  resting  on  a  plate  such  as  k  usnally 
fixed  on  the  head  of  a  folding  tripod  stand,  tlieir  lower  ex- 
tremities, as  well  as  the  grooves  in  which  they  are  placed 
on  the  plate,  being  concealed  from  view  by  a  capping  upper 
plate,  which  is  clamped  over  their  shouldurs  to  prevent  the 
instrument  from  falling  off  the  stand. 

In  any  theodolite  with  a  telescope  of  the  ordinary  form 
the  height  of  the  pillars  must  necestiarily  be 
somewhat  greater  than  half  the  length  of  the 
telescope  if  Stars  iu  the  zenith  are  to  be  ob- 
served or  if  the  telescope  is  to  be  completely 
rotated  on  its  transit  axis  ;  the  higher  the  pil- 
lars the  higher  the  centre  of  gravity,  the  It^  perfect  the 
stability  of  the  instrument  when  setup  fur  observation,  and 
the  greater  its  weight  and  cumbersonieness  fur  transport. 
In  Qcrmauy  and  Russia  theodolites  and  transit  instruments 
are  sometimes  employed  in  which  the  eye  end  of  the  tele- 
scope tube  is  removed — a  counterpoise  to  the  object  end  being 
subetitated  iu  its  place;  and  a  prism  is  inserted  at  the  in- 
tersection of  the  visual  axis  with  the  transit  axis,  so  that 
the  rays  of  light  from  the  object-glass  may  be  reflected 
through  one  of  the  tubes  of  the  transit  axis  to  an  eye-piece 
in  the  pivot  of  this  tube.  In  this  case  the  pillars  need  only 
be  high  enough  for  the  coanterpoiso  to  pass  freely  over  the 
plate  of  the  horizontal  circle  ;  but  the  observer  has  always 
to  place  himself  at  right  angles  to  tlie  direction  of  the  object 
he  is  observing. 

The  levelling  Instrument  consists  of  a  telescope  which 
carries  a  long  spirit-level  parallel  to  itself  and 
is  mounted  on  a  horizontal  plate,  which  is  fixed  Lerelllng 
rigidly  either  on  the  head  of  a  vertical  axis 
revolving  within  a  socket  in  the  centre  of  the 
pedestal  or  on  that  of  a  hollow  cone  revolving  ronnd  a  ver- 
tical axis  which  projects  upwards  from  the  pedestal.  There 
are  varioos  forms  of  the  instrument;  in  the  Y-level  the 
telescope  rests  on  a  pair  of  V's,  in  which  it  can  be  both 
rotated  and  turned  end  for  end  ;  in  the  dumpy  level  the 
telescope  is  rigidly  attached  to  its  supports,  and  its  tube  is 
made  shorter  and  of  greater  diameter,  to  carry  an  object- 
glass  of  shorter  focal  length  aud  larger  aperture.  A  mag- 
netic compass  is  attached  to  the  instromeiit  to  enable  the 
bearings  of  the  levelling  staves  to  be  taken  whenever 
desired.  Levelling  staves  are  of  a  variety  of  patterns  and 
are  graduated  in  various  ways,  best  on  both  £aces  and  dis- 
similarly, for  a  check  on  accidental  errors  of  reading,  as  in- 
dicated in  sect.  III. 

Reflecting  levels  are  portable  instruments  which  may  be 
held  by  the  hand  for  rough  and  rapid  survey 
work.  They  are  of  two  forms :  in  one  an  im- 
age of  the  eye  of  the  observer,  in  the  other  an 
image  of  the  babble  of  a  spirit-level,  isseen  by 
reflection  on  a  level  with  the  observed  oliject. 
consists  of  a  square  of  common  looking-glass,  which  is  set 
in  a  frame  suspended  from  a  ring  on  the  line  of  prolonga- 
tion of  one  of  the  diagonals  in  Euch  a  manner  as  to  swing 
freely  but  not  turn  round  on  its  axis  of  saspension;  the 
frame  is  weighted  by  a  metal  plate  behind,  to  which  it  is  so 
adjusted  that,  when  suspended,  the  plane  of  the  surface  of 
the  mirror  will  be  vertical.  A  small  portion  of  the  glaesat 
one  end  of  the  horizontal  diagonal  is  either  cut  away  or 
ansilvered.  When  the  image  of  the  observer's  eye  is  seen 
on  the  diagonal,  all  objects  bisected  by  the  diagonal,  whether 
viewed  through  the  opening  in  the  mirror  or  by  reflection, 
are  on  the  level  of  the  eye.  The  second  coneietA  of  a  tube 
open  at  the  object  end  and  closed  at  the  eys  end  by  a  disk 
which  is  perforated  with  a  sight  hole;  a  mirror  fllling  np 
half  the  section  is  fixed  in  the  tnbe,  facing  the  eye  end  at 
an  angle  of  i6°  with  the  axis ;  and  an  all-roond  transparent 


instru- 
ment. 


Reflecting 
lerels. 

The  first 


Digitized  by 


Google 


TS8 


SURVEYING. 


■pMt-Icvel  Ib  mounted  -over  an  opeaiag  ^aove  the  mirror, 

and  its  bubble  Is  seen  by  reflection  in  tbe  axis 
Ktmej'B  of  tke  tuba.  Abney'fi  level  is  of  the  latter  cou- 
IbtcI.         Btraction,  b«t  witli  Uie  tpirit-leTol  attacked  t* 

tbe  AlidMk  of  a  gndaated  arc  4ixed  to  sue  nds 
of  tiie  (reetngalar)  tube;  tltni  vertieal  ugtos  H  well  M 
levels  may  be  determined  with  it. 
The  optical  sqoare  is  a  Tefleetiiu  instnuaent  iodicating  a 

right  angle,  and  It  of  great  use  fn  laying  off 
Optical  perpendiculars  for  tbe  measurement  of  o&^ts 
■ipnue.        from  a  line  of  enrrey.    It  con^BtB  of  two  glass 

plates,  one  wholly  tbe  other  paitiaily  silvered, 
which  are  ifxed  penBanently  id  a  shallow  eimilar  box  at 
mn  maffie  ot  45%  so  that  any  tiro  ohjects  seen  together 
through  a  sight  hole  iu  the  box — one  directly  throagh  the 
transparent  portion,  the  other  by  reflection  In  the  mirror  of 
the  partially  silvered  glass  plate— sabtend  an  angle  of  90° 
at  tiie  pohit  where  the  obaeirer  is  standing. 
FMtmg  and  ftot-meamirutg  ItMtnmmto. — Tbflse  eoraprtee 

linear  scairs,  common  eompanes,  imd  angular 
F™*~'V       protractors  for  laying  off  distances  and  angles 

meaaared  on  the  ground,  proportioaal  c«m- 

paases  and  pantagrapha  for  rqaoteolng  a 
flnMied  plot  on  Mnne  other  scale,  and  opiMsieAen  and  plau- 
Imeters  for  measnring  plotted  lines  and  areas. 
Bealea  are  divided,  either  decimally  or  fractionally,  into 

eqnal  parts,  eaA  of  whieh  is  a  portion  of  a  fixed 
BoalBB.         Qnit  of  leagtii,  aa  a  foot  or  an  inch ;  some  are 

anbdivided  more  or  leas  minutely  tiir»aghoat 
their  entire  length  between  a  pair  of  pairilel  liaea ;  others 
are  subdivided  at  their  extreniitieg  only.  Dfagonal  aealea 
are  Cormed  by  eleven  eqaidistaat  parallel  linee,  the  outer 
ODOBof  whidi  are  divided  primarily  and  snbdividcd  into 
tenths  at  their  extremities,  'nte  primary  divisions  are 
Joined  by  cross  lines  perpendicnlar  to  the  e)«v«n  parallel 
fines ;  the  end  subdivisions  are  >Mn«d  diagonally,  (be  first 
•n  the  lowra-  line  with  the  aeooud  on  (be  upper,  and  ao  on, 
each  diagonal  catting  every  hoHaoutal  line  iu  a  point  a 
tenth  of  a  subdivision  beyond  tbe  cutting  point  on  the 
parallel  line  below,  aa  mewmred  from  any  one  of  Che  per- 
pendicnlar  lines;  and  each  of  these  tenths  is  Airtlier  divis- 
ible into  tenths  by  measnring  from  the  perpendicalar  at  in- 
tervals ef  tenths  between  tho  paiallef  lliws;  tblaa  gnat 
precisioa  of  measnrement  is  ohtaioed. 
The  Harqinoia  scale  and  triangle  conslstB  of  a  aoiJedlvided 

throngliout  into  equal  parts  more  or  less  Kin- 
•^Md  •  right-angled  triangle  of  which  the 

^rtim^       hypotfaennse  is  three  times  the  ebortoBt  side. 

An  arrow  is  drawn  perpendicular  to  the  hypoth- 
«nuf»  to  serve  as  a  peinteT  to  the  divisions  of  the  scale. 
The  third  side  hae  a  bevelled  edjfe  for  ruling.  When  tiie 
triangle  is  phwed  with  its  hypo^enoee  agaimt  the  scale 
sad  is  moved  along  it,  all  lines  4rawn  along  tlte  bevelled 
edge  are  parallel  to  each  other,  their  diataooee  apart  being 
one-ttiird  of  the  distauees  ttavelled  by  the  arrow  along  the 
scale. 

Compaeaes  osually  take  the  form  of  a  pair  of  legs  movri)le 
-rntniMsain  *  joint  so  that  their  extremities  which 

*  are  of  steel,  finely  pointed,  may  be  set  at  any 

required  distauoe  apart;  the  1^  may  be  faaee-jointed,  and 
one  is  usnally  adapted  to  hold  eitlier  a  pencil,  a  rvlingpen, 
or  a  steel  pointer,  as  may  be  dedred.  A  beam  oonpaas  is 
employed  when  long  lengths  are  Kid  off;  iteoonsts  of  a 
light  tubular  metal  bar,  or  a  reetangalar  deal  r«*d,  fttted 
with  a  pair  of  boxes,  which  sIMe  along  it  and  carry  eitter 
pen,  pencil,  or  pointer,  and  may  he  aet  and  damped  at  any 
oearred  dlatanee  apart. 

Proportional  compasses  consist  of  two  parts  eo  exactly 
atmllar  that  when  held  in  contact  thnrngfaont 

tjl^com-  ""'y  ^PP*"  "  fointed  at  both 

puses,  vaoB,  nat  and  grooved  tbrongh  one-half  tta 
length,  and  tapering  to  a  point  in  the  other 
half.  The  tn-o  are  oenpled  tog<3ther  by  a  pair  of  similar 
aliders,  one  for  ca/A  groove,  turning  on  a  common  axle 
whieh  carries  a  disk  at  one  end  and  aduui^ng  serew  at  the 
oOier  ;  by  sIiKtmg  the  position  of  theslMersin  the  grooves 
the  distances  between  the  pointe  at  the  opposite  ends  can 
1>e  brought  into  any  desired  proportion.  The  settinfts  for 
differant  proportions  are  effected  by  bringing  a  line  on  ti>e 
slider  opposite  the  lines  of  a  Anetional  eo^  engraved  on 
one  side  m  the  groove. 

Protractors  are  of  two  forms  circnlar  (or  eMnictrcalar) 
P^^^^  and  rectangular :  the  circnmfcrciieea  of  the 
*™*"**°^  former  are  divided  into  360°  or  180°;  tiie 
latter  are  divided  on  three  sides  of  their  periphery  by 
lines  drawn  from  the  eentre  of  the  fourth  me  to  de- 
grco  points  on  the  circumference  of  a  semicircle  of  wbidi 
that  side  ia  the  iliameter.  The  protractor  being  set  with 
its  centre  on  a  given  pdnt  and  Itm  aero  line  on  a  given 
IhM  panring  threuf^  the  point,  any  ang^e  witit  this  Uns  «t 


the  point  can  be  readily  laid  off.  Protraetora  for  pl«Uiiu 
traveKKK  are  commoniy  annular,  that  they  may  be  centted 
over  ttie  statioa  of  origin  witli  tlie  lero  diameter  «■  the 
initial  meridian ;  their  beariaga  at  any  other  staties  tmj 
be  laid  off  without  moving  tbe  protractor  by  drawing  linfs 
parallel  to  tbesoBM  beariagB  at  the  origin.  Rectangular pn- 
tractora  aometimes  have  pai»Uei  lines  engtared  on  thek 
[moot  at  equal  diatoacoB,  Cat  setting  over  paper  riled  wiUi 
parallel  liaes  at  unequal  diataaoes,and  UielrbaclueBgiaTed 
with  scales  of  rhuuibe,8iues,  secants,  and  tangeataand  com- 
moa  soales  of  eqoal  parts. 

The  statioa  pointer  enables  the  positioo  af  any  ststioa  at' 
which  angles  between  three  fixed  points  hav« 
been  measared  to  be  plotted  on  p^>er.  It  cun- 
sists  of  three  arms ;  the  centre  arm  carries  a 
graduated  cirde  fixed  over  an  axis  atoac  end;  the  ether 
two  are  movable  round  this  axis,  and  each  carries  a  vwniac 
for  reading  the  circle.  Eaobftrmhasastnughtedgebevcn^ 
as  a  mler,  and  the  lineaon  the  prolongations  of  ucse  edges 
meet  in  the  centre  of  the  axis,  where  there  ia  a  small  open- 
ing through  which  a  point  may  be  pricked  on  tbe  paper. 
The  arms  having  been  set  to  tbe  observed  anglea,  the  ia* 
strument  is  moved  about  until  each  edge  la  over  one  of  tb« 
fixed  points  on  tbe  paper,  when  its  centre  will  be  ezactlf 
over  the  position  of  the  atation  if  none  of  the  angles  are  verr 
acDte.   The  instrument  is  much  naed  in  nautical  sorvajr- 
tng,  for  laying  down  the  poeitwik  of  a  vessel  at 
seabyangles  measared  to  fixed  •UectaOBahflK.  Mugnlu 

The  triangular  compan  is  servieeable  In  re-  sanpta. 
produdng  plans  to  full  scale ;  it  Is  formed  by 
jointing  a  third  leg  to  the  centre  pin  of  the  Joint  ef  an  or- 
dinary pair  of  oompaaBes,ao  as  to  be  movahle  in  any  direction. 

The  paotagraph  is  employed  in  r^vodociog  a  map  od  a 
different-general  ly  a  amaller— scale.  It  con-  p._,._.h 
siste  of  two  long  onus,  AB  and  .dCljointed  *^»«^- 
together  at  A,  «nd  twv  Aort  arms,  Fv  and  FE,  Jdntid 


VtcUL 

together  at  ^and  witli  the  long  arms  at  D  and  E;  PD  m 
made  exactly  eqnaT  to  ^£and  FE  to  AD,  so  that  ADFSit 
a  true  pacaUelegintu  whatever  the  angle  at  A.  The  instis- 
ment  is  snpfiorted  parallel  to  the  paper  on  ivory  castors,  oo 
which  it  moves  freely.  A  tabe  iansnally  fixed  vertically  ati^ 
near  the  oztreniity  of  the  long  arm  AC,  and  similar  tube* 
are  mounted  on  plates  which  slide  along  tbe  short  anna  BD 
and  FD;  theyare  intended  to  hold  either  the  axle  pin  on  a 
weighted  fulcrum  round  whieh  tbe  iustmment  tarns,  or  a 
atcel  pointor,orapencil,interchangeably.  When  thecentns 
oi  the  tubes  axe  exactly  in  a  tttnigbt  Uim,  as  «■  tk«  dstiti 
line  ifc  tAie  soull  triangle  ifj>  will  always  be  similar  to  Ifta 
large  triangiB  bcA  ;  and  then,  if  tbe  fuleram  is  placed  m- 
d«r  b,  tibe  pencil  at/,  and  the  pointer  at  e,  crben  the  taatia' 
saeat  is  moved  rouad  tbefnienunasa  pivot,  tbe  pewU  asA 
tto  pdntor  will  nurreparallal  teeodi  other  thninf^  di>- 
tanoos  which  will  be  remeotlvdy  ia  the  itoportion  of  Vto 
be;  UioB  thepemtl  at /draws  a  redoeed  oopgrof  the  nup 
under  tbe  poiotor  at  e  ;  If  tbe  pencil  and  the  poiuter  wite 
intevclMiged  sua  enlarged  oaof  would  be  drawn ;  if  the  iU- 
emm  aad  pencil  vrera  integcnangfd,  and  the  aUden«tfir 
/to  bisect  V  the  map  wmdd  be  oopied  ezaetl^.  Umsm 
engraved  on  the  arms  BD  and  FD,  to  indicate  the  i 
to  whtdi  the  aiideis  must  be  set  fitn  the  ntiss 
which  are  commonly  required. 

The  square  pantograph  of  Adrian  Oavard  consists  of  two 
graduated  arms  wh^ch  aro  pivoted  on  a  plain  _  _ 
bar  and  connected  by  a  graouatod  bar  sliding  BOMre^S 
between  themtbroughoQttheirentire  length, to  upaS 
he  set  at  any  reqninsd  distance  from  the  plain 
bar ;  a  riiding  mate  carrying  a  vertical  tube,  to  fadd  dther 
the  axle  of  the  fulcrum,  the  pencil,  or  the  pointer,  iamoimtcd 
on  one  of  the  arms  and  on  a  prolongation  of  the  plain  bar 
beyond  tbe  other  arm,  and  also  on  the  graduated  connect- 
iug  bar;  and  an  addition^  arm  is  provided  by  meaesof 
which  reductions  below  or  ealargementa  above  tiieaealsi 
given  on  the  instrument  can  be  r«idily  effected. 

The  eidograph  is  designed  to  snposseJe  the  psulatWI^ 
whidi  is  somewhat  ansteady,  baving  sevoEal  MgMdb. 
sopporte  and  Joints.  It  is  omnposed  of  tiuee  ^ 
graduated  ban,  one  of  which  js  bald  over  a  fiUonim  aas 
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«arriH  ttw  «ttttii,  which  ftre  Kgbter.  ma  at  «aeh  cztvaailT. 
Tho  tbnft  bu»  ftmaorabk  Ann  anil  to  «ad  in  box..flDck»to, 
(wh  havisff  tn  undex  ud  a  vmuar  in  floutaet  with  tke 
gndnatod  MBhk  Th*  box-Maksft«f  tk»priMtp«kbaT  tms 
lomt  Me  vtrtiml  ul»  •!  tdie  fiiknun  ;  that  •t  Mch  Bide 
bw  ii  attaded  to  a  vartical  axla,  which  alao  canriaa  a 
tnaved  whed  (tf  htrge  diameter  and  turns  in  a  collar  at 
•ithermdofthe principal  bar.  Thetw»wheelsareefaxaekl7 
thenme  diameter  and  are  canaeeted  byasteel  baodflttiiie 
tightly  into  the  grooves,  so  tlwt  they  always  torn  together 
through  identicaf  ares;  tlini  the  side  hars  over  which  they 
are  respeetlTely  neunted,  whea  once  set  paralld,  turn  with 
tbeai  and  always  reMiu  paaaUcL  A  pointer  is  hdd  at  the 
wd  of  eoe  of  tha  side  bars  snd  a  pencil  at  the  diagonally 
onoeito  end  of  the  other.  The  bais  may  be  readiW  set  by 
their  graduated  scales  to  positioua  in  which  the  distanecs 
of  the  pencil  sod  the  pointer  from  the  ftileram  will  always 
b«  in  tin  ratio  of  the  iciv«n  and  the  reqnired  map  scales. 

Th9  opiMmeter  is  intended  to  neasnre  tbe  lengths  of 
rw.t«»..ot»  roads,  riven,  and  other  HnsatHtamap.  Iteon- 
upuomeur.  ^mply  ofamiHtd  wheel  noanted  in  a 
forked  handle  on  a  steel  wrew  with  a  very  flas  thread.  The 
wheel,  biiiag  inroad  up  to  one  end  of  the  screw,  is  put  down 
en  tba  nuip  with  the  handle  held  vertically  over  the  pointat 
which  the  measurement  is  to  commence,  and  is  run  over 
tho  road  or  ttne  nntil  the  point  la  reaclu-d  at  which  the 
meaiarement  k  to  stop;  it 'm  then  lifted  off  the  ps^r, 
placed  an  the  seate  of  the  aap^  and  run  ha^watds  to  the 
initial  end  of  th»  sczew,  efwer  a  Length  af  the  scale  which 
corre^nds  to  the  length  run  over  on  the  tnap. 

The  polar  planimeter  was  invented  by  Professor  Amaler 
of  Sohaffhanson  for  the  measurement  of  areas 
Potarplsni'  on  maps  and  plans.  It  consists  essentially  of 
meter.  two  arms  Jointed  together  and  a  roller,  carried 
at  right  angles  to  one  ef  tba  arms  and  moving 
in  Umdh  with  the  paper,  which  by  iti  revolntiaas  leeeads 
the  area  of  a  flgnre  wluwe  pcrfaactw  is  tiaoed  by  a  point  a« 
that  arm,  while  the  iiutnment  is  tamed  hadily  on  &faint 


The  Mlowing  explaaatioa  sT  the  tbraiy  of  the  laMm- 

meot  is  due  to  Probnor  Oreenlull.  L«t  OA,  ^PU  the 
two  arms  jointed  at  At  with  the  fixed  point  at  0  and  the 
tracer  at  F,  and  suppoae  the  wheal  to  be  fixed  at  X  on  the 
prohiagBfetoaoftfaeann-P.<l.  het  OA  =  a,  AF=b,  AB=e, 
sad  the  ladiosef  Mie  raner^r;  aaiht  the  dtreetlw  of 
a  positive  rotatioa  of  the  roller,  as  atarked  by  the  gradnar 
tiens,  be  that  of  rotation  on  a  riHht-handcfl  screw  en  tin 
axle  of  R  which  would  give  motaou  m  the  direetioa  AE. 
Drop  the  peipendloular  01  from  O  on  ASt  and  first  suppose 
the  joint  X  to  bo  damped.  Then,  it  I  ts  fn  AS  produced, 
a  rototion  of  the  instrument  about  Owith  angular  velocity 
M  will  giro  to  S  the  component  velocities  OT.tn  in  the  di- 
rection IB  and  i£.n>  in  the  direction  perpendionlar  to  JR, 
and  will  tberstoreeoaif  ol  the  loller  to  tum  with  the  aagnlar 
SI 

velocity  — -  w;  but  If  lis  on  thoothersideof  5,  the  angular 

SI 

velocity  of  the  roller  wH!  he  


FIG.  11. 

on  the  other  arm  as  a  fixed  centre.  There  are  two  forms 
of  the  instrument:  in  one  the  position  of  the  roller  is  fixed 
and  the  arms  are  Jointed  on  a  common  pinion ;  in  the  other 
the  roller  and  a  pinion,  to  which  the  hohling  arm  ^attached, 
aru  I>oth  carried  by  a  slider,  which  la  movable  along  the 
tracing  arm  and  oan  he  set  at  any  required  distance  from 
the  tradng  pofait.   The  flnt  fiinn  gives  areas  In  a  single 


Therefore,  keeping 
RI 

A  damped,  the  rdler  will  torn  ^loogh  as  angle  — -  *  or 

—  ^f,aaeoBdinsaa7is  or  is  set  en  the  sMi»ridt  of  Jl 

as  A,  wlken  the  instmment  la  rotated  throngh  an  angle  * 
about  0;  hnt,  when  /eoineidea  with  X;  tike  roller  wilT  not 
tnm,  and  then  P  describes  a  elrele,  called  the  "aero  eir* 
ckv"  rcpseacBted  by  fte  alddle  detaed  elicalsa  lin^ 
radius 

v'(Oi^'  +  «P*)  =  l/^  rf  — i!»  +  (6+-c)»  l-  =  V(o'  +  »*  +  2to>. 
Next  anclamp  the  Joint  X  and  clamp  thearm  0.i4/ thentiie 
roller  will  taxn  throngh  an  angle  —  -t,  while  AP  tnrus 

tbnnifh  Hkanglo  f.  Now  Ef^poaa  P  to  tnirel  vonad  the 
flaito  dseaii  PPiPtPi  by  a  ceasblaatioB  of  the  prccoding 
mottoni  in  the  fitUewtng  order.  (1)  Cbua*  the  Joint,  aad 
nHwraP  to  Pi  and      to  .di  cm  soca  of  circles  of  centre  0{ 

RI 

then  the  roller  will  twrn  thmngh  an  angle  ~  «,  *  being  ■= 

AOAi  —  POPi.   (2)  Undnmp  thejeint  and  damp  ttie  asm, 
I  and  move  the  pointo*  iVeni  Pi  to  Pt  on  the  anef  aeirele 
of  eeotie  jti;  then  the  roller  will  turn  throagh  an  angte  = 

^f,  f  being  =  PMiPt.  (3)  Unehuup  the  arm  and  claaip  the 

Joint,  and  move  the  pointer  f^m  Pt  backwards  to  Pi  and 
Ai  to  A,  on  area  of  circles  of  centre  0,  through  an  aDgle 

then  tho  rdler  wHI  tain  throsjdi  an  angle  —  — -  «,  if  OIi 

Is  tho  perpendicular  fh>m  0  on  PaA.  (4)  Unclamp  the 
joint  and  clamp  the  arm,  and  move  the  pointer  from  Pi  to 
P  on  the  arc  of  a  circle  of  centre  A,  and  consequently 
thtoagil  an  an^  f  ;  the  roller  will  turn  through  am  angle 

'    '!>,  which  cancels  fte  angle  dne  to  motion  (2).   Thas  in 

I  completing  the  finite  circuit  PPiPiPa  the  roller  will  haTC 

I  tomed  through  an  angle  (BI—RIi)  J  =  (Al~AIi) 

I  Bat  the  area  PPiPtPa  —  area  PPiQiQ, 

^  sector  OPPi  -  BWtor  OgQi  —  HOP*  —  OP^ 
s=4^  0A'  +  AP'  +  2AI.AP—10A*+AP* 
+  2AIi  .  AP)^l, 
i  —(AI-AIi\U, 

—  ir  times  the  angle  turned  through  by  the 
I  roller. 

t  The  area  PPiiV^  ie  then>i»e  b  times  the  traivd  of  the  d» 
'  eumferenoe  of  the  roUer. 

i    Any  irregular  area,  sappoeed  to  be  built  up  of  infinited- 
mal  elements  found  in  the  same  manner  as  PAA/^,  will 
ba  aecuratt'Iy  measured  by  the  roller  when  the  point  P  com- 
pletes a  circuit  of  the  perimeter,  the  arm  AP  being  ftee  to 
torn  on  the  joint  at  A  and  the  arm  OA  m  a  fixed  potat 
(X   If,  however,  O  is  inside  the  am,  the  area  of  tho  aeia 
circle  mast  be  added  to  the  areadedueed  from  the  readings 
of  the  roller.    When  the  rdler  is  fliKd  permanently,  this 
I  area  is  constant,  and  is  usually  engraved  on  the  arm  iu  units 
of  the  adopted  length  A ;  when  the  roller  is  held  on  a  slider 
'  which  dso  carries  toe  pinion  of  tAie  arm  OA,  the  length  b 
'  uair  he  so  adjusted  that  the  areas  deseribad  will  be  ea- 
!  pressed  In  any  dedied  unit  ef  Heaaore. 
unit  of  measure  only,  the  second  in  various  nnita.   Thean-j  ,  ^  «^     .  . 

nexed  figure  represents  the  first  form,  showing  the  Joint  A,  1  ^.^S'^ST^f^E 

itogradoated  dial  and  vernier, Ibr  Indleating  the  lengths  „anceSurvry:  Col.  Waterhouae.  On  the  AppUoation  t/  JHw^gn^ 
«f  line  rdlad  over  while  the  txaoar  moeea  nntnd.  the  peri-  ^  Map$  anttPbau  ;  and  Pr<tfe$sional  Papert  ttfthe  Soyta  fn^Enenra. 
'  of  the  ana  under  ueamiemmt.  '  (i.t.w.) 
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SUSA,  the  BiUioal  Shcshan,  oapital  of  Sasianaor 

Elam  and  from  tfae  Ume  of  Darius  L  the  chief  resi- 
denoe  of  the  Aohaemenian  kings,  was  a  very  ancioot 
citVj^  which  had  been  the  centre  of  the  old  monarchv 
of  Elam  and  undergone  many  vicissitudes  before  tt  fell 
ioto  the  hands  of  the  Fersiaos  (see  Elau).  The  site 
of  the  town,  which  has  been  fixed  by  the  explorations 
of  Loflus  and  Churchill,  lies  in  tfae  plain,  but  within 
sight  of  the  mountains  between  the  courses  of  the 
Kerkha  (Choaspes)  and  theDizful,  one  of  the  affluents 
of  the  Pasitigns.  The  Sh&piir,  a  small  tributary  of 
the  Dizful,  washes  the  eastern  base  of  tfae  ruin-mounds 
of  Siis  or  Shiish.  Thus  the  whole  district  was  fruit- 
ful and  well  watered,  fit  to  support  a  great  city  ;  the 
surrounding  rivers  with  their  canals  gave  protection  and 
a  waterway  to  the  Persian  Gulf ;  while  the  position  of 
the  town  between  the  Semitic  and  Iranian  lands  of  the 
empire  was  convenient  for  adminislmtive  purposes.  It 
is  not  therefore  sutpnsing  that  Susa  became  f  vast  and 
populous  capital ;  Greek  writers  assiffn  to  it  a  circuit 
of  15  or  20  miles, — a  statement  which  is  fairly  well 
borne  out  by  the  remains.  These  include  three  mun 
mounds,  of  which  one  is  identified  with  the  strong 
citadel'  and  a  second  shows  the  relics  of  the  great  paT 
ace  built  by  Darius  I.  and  completed  by  ArtAxerxes 
Mnemon.  Susa  was  still  a  place  of  importance  under 
ihe  Sasaniansi  and  afler  having  been 'razed  to  the 
ground  in  oonseouenoe  of  a  revolt  seems  to,have  been 
rebuilt  hy  8hd,par  II.  under  the  name  of  Er&nshafar- 
Sh&pdr  (Niildeke,  Getch.  d.  Ptrser  aw  foAan,  p.  68). 
The  fortifioations  were  destroyed  at  the  time  of  the 
Moslem  conquest  (Mof^addasi,  p.  307) ;  but  the  site, 
which  is  now  deserted,  was  tnhabitea  in  the  Middle 
Ages,  and  a  seat  of  sugar-manufacture. 

In  Daniel  viii.  2  the  rlvarof  Shashan  Ii  eallecl  TTlal,  a  name 
wbloh  U  identical  with  Avrsi  of  the  Buudehesb  and  Eolsaa 
of  olassical  writers.  What  is  told  of  the  Enlsna  makes  it 
impossible  to  identify  it  with  the  inconsiderable  Sh&p6r; 
bat  BB^oiitiefl  differ  as  to  whether  it  is  another  name  for 
the  Choaapea  or  rather  denotes  the  Disfol  or  the  Faaitigris. 
Sasa  in  the  days  of  ita  greatness  must  have  stretched  nearly 
frum  river  to  river.  There  \a  a  sanctuary  of  the  tomb  of 
Dauiel  on  the  banks  of  the  Sh^fir,  and  Arabic  geographers 
relate  that  thla  tomb  was  a  frequented  shrine  boflore  the 
Moslem  conqueat  and  that  the  Arabs  torned  the  stream  over 
the  grave. 

SUSA,  a  city  of  Italy,  in  the  province  of  Turin,  33^ 
milea  west  of  Turin  b^  the  railway  which  passes  by 
the  Mont  Oenis  tunnel  into  France,  is  situated  on  the 
Dora  Riparia  (tributaiy  of  the  T?fs\  at  1625  teet  above 
the  sea,  and  is  so  protected  from  the  northern  winds  by 
the  Roociamelone  that  it  enjoys  a  milder  winter 
climate  than  Turin  itself.  Tlie  city  walls,  20  to  30 
feet  broad  at  the  base,  were  about  50  feet  in  height, 
but  in  1 789  their  ruinous  condition  caused  them  to  be 
reduced  by  about  half  their  elevation.  Numerous  re- 
mains of  Roman  buildings  and  works  of  art  still  show 
tfae  importance  of  the  ancient  town ;  and  the  triumphal 
arch  erected  by  Cottius  in  honor  of  Augustus  still 
stands  on  tfae  old  Roman  road  between  Italy  and  Gaul, 
— a  noble  structure,  45  feet  high,  39  broad,  and  23 
deep.  The  inscription,  now  ill^ible,  mentioned  four- 
teen "dvitates"  8ul;tj^  ^  Cottius.  Among  the 
modern  buildings  of  Susa  the  first  plaoe  belongs  to  tfae 
cfaurcfa  of  San  Giusto,  founded  in  1029  by  Olderico 
Manfredi  II.  uid  tfae  countess  Berta,  and  in  1772 
raised  to  be  the  cathedral.  The  population  of  the 
city  was  3254  in  1871  and  3305  in  1881  (commune, 
4418). 

SeRnsio  (also  Secnsio,  Siosium,  Seatinm,  Sencia,  etc.)  was 
ata  very  early  period  the  chief  town  of  this  Alpine  ref^on, 
and  the  Cottian  Alps  themselves  preserve  the  name  of  the 
Segnsian  chief  Cottius,  who  with  the  title  of  prsefectus  be- 
cftme  a  tributary  and  ally  of  Some  In  the  relfm  of  Au- 
gustus, and  left  his  state  strong  t^noagh  to  mainti^o  its 

>  The  Greeks  called  the  citadel  the  VLt^vovior  (Strabo,  xv.  3. 2), 
and  supposed  It  to  have  been  fouoderl  hy  the  Ethiopian  Memnon. 
It  was  strong  enough  to  wilbstand  Holon  Id  his  war  wlUi  Anti- 
eobusthe  (iTeat(lMl7b.,v.4^. 


independence  till  the  reign  of  Nero.  As  a  Bom&n  niutid- 
pium  and  military  post  Segusio  coutinned  to  floDrish.  After 
the  time  of  Charlemagne  a  marquiaateofSunwuestib- 
lished ;  and  the  town  became  in  the  11th  century  the 
tal  of  the  famous  connteas  Adelaide,  who  was  miitreis  erf 
the  whole  of  Piedmont.  On  his  retreat  from  L^nuo^ 
BarbaroBBa  Bet  fire  toSasa;  batthe  town  becuae  mote  tliaa 
ever  important  when  Emaunel  Ptiilibert  fortiflad  it  it 
great  expense  in  the  16th  centnry. 

SUSA  (iS^i2<a),  a  cit^  of  Tunis,  on  the  coast  of  the 
gulf  of  ^am&ma,  33  miles  south  of  Qam&ma.  It  oo- 
oupies  the  side  of  a  hill  sloping  seawards,  and  is  atiU. 
as  far  as  tfae  town  proper  is  concerned,  saiTotinden 
with  heavy  whitewasnea  Oriental-looking  walls.  The 
^<isr  aJ-Ieibd(,  a  square  building  flanked  by  sereti 
bastions,  was  probably  either  a  Itoman  or  ByzaDtine 
fortress,  and  a  Byzantine  chapd  is  now  transforiDed 
into  the  KcJwxU  c^^vLba  or  Caf<S  of  the  Dome. 
Since  the  Preoch  annezatioD  the  citadel,  built  on  tfae 
highest  point  within  tfae  town,  has  been  entirely  re- 
stored and  serves  as  the  headquarters  of  the  «nenl 
commanding  a  division ;  and  acampof  tile-roofed  brick 
buildings  faas  been  erected  in  the  neighborhood. 
The  space  witfain  the  walls  is  proving  too  limited  for 
tfae  growth  of  tfae  population,  and  houses  already  ex- 
tena  along  the  shoro  to  north  and  south  for  about  a 
mile.  Su»a  is  the  ancient  seaport  of  {^airwan  (4^  niiles 
inland),  with  which  it  is  connected  by  afaorse-tramway, 
and  it  has  a  rapidly  increasing  commerce.    In  1864 
the  port  was  visited  by  about  195  vessels,  in  1885  by 
701,  of  whicfa  532  were  Italiau.    The  exports  in  1885 
were  valued  at£l,371, 510  [16,665,538.60]  (oil.  to  Genoa 
and  Leghorn,  £232,530  [$1,130,095.80] ;  grain, langnlr 
to  Siraly,  £397,760  [«1,933,113.60]  ;  w/wa  or  olive  re- 
fuse, to  France,  £13,715  [$66,654.90] ;  esparto,  acom- 
parativelyreoentarticte  forthisport,  £17,935  [$87,164.- 
I0)j  and  tfae  imports  (including  building-stone  fron 
Sicily  and  Malta,  brick,  lime,  marble,  and  timber) 
amounted  to  £660,135  [$3,208,256.10].    The  popttla- 
tionj  which  numbered  8000  in  1872  (2000  Jews,  1000 
Christians),  had  increased  to  upwards  of  10,000  ia 
1886. 

Susa  is  the  ancient  Ha.drumetuh  ({.r.).  In  1537  it  w« 
beaieged  by  the  marquis  of  Tens  Nova,  in  the  eervice  <^ 
Charles  V.,  and  in  1^9  was  captured  for  the  emperor  by 
Andrea  Doria.  Bnt  as  soon  as  the  imperial  forces  wers 
withdrawn  it  became  again  tfae  s^  of  Turkish  pirmrj. 
The  town  was  attacked  by  the  French  and  the  Kniglits  it 
St.  John  in  1770,  and  by  the  Venetians  in  1764. 

SUSANNA  Lily"),  the  heroine  of  one  of  the 
apocryphal  additions  to  the  Greek  test  of  the  book  of 
Ihiniel,  the  others  being  the  A'ahj/  oftha  Three  Childrm 
and  tfae  stoi'y  of  Bd  and  the  Dragon.  In  the  English 
version  tfae  story  of  the  virtuous  Susanna — the  false 
accusation  brought  against  her  by  the  elders  and  her 
deliverance  by  the  Judgment  of  Daniel — is  put  as  a 
separate  book.  Jerome,  in  his  I\e/ace  to  Danid, 
points  out  tfaat  it  Itad  been  observed  both  by  Jews  ana 
Christians  that  this  story  was  certainly  written  b^a 
Greek,  and  not  teanslatea  from  Hebrew,  since  Banid 
makes  a  series  of  Greek  puns  on  the  names  of  trees. 

SUSSEX,  a  maritime  county  in  the  south  of  Eng- 
land, lying  between  50°  43'  and  51°  9'  N.  ™.^tl 
lat.  and  0'  49'  E.  and  0°  rs'  W.  lont  It  ^^^^ 
is  76  miles  from  Lady  Holt  Park  to  lient  Ditch,  and 
28  miles  from  Tunhndge  Wells  to  Beachy  Head,  and 
adjoins  Kent  on  the  N.K..  Surrey  on  the  N.,  Hamp- 
shire on  the  W.,  and  the  English  Channel  on  the  3. 
Its  total  area  is  933.2ri9  acres  or  1458  square  miles. 

The  range  of  chalk  hills  known  as  the  South  Downs 
divides  the  county  into  two  districts — that 
of  the  coast  and  that  of  the  Wealden — 
whicfa  are  of  unequal  extent  uid  possess  very  different 
charaoteristicB.  In  the  western  part  of  the  county  the 
South  Downs  are  abont  10  miles  distant  from  the  sea ; 
they  continue  eastwards  for  about  45  miles,  and  ter- 
minate in  the  bold  headland  of  Beachy  Head.  Tlieir 
average  height  is  about  560  feet,  tfaouffh  some  of  the 
summits  reach  700  {Ditchling  Beacon,  813  feet ;  Chano- 
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tonbory  Bing,  783 ;  Firie  Beaoon,  700 ;  and  the  Devil's 
Dyke,  607).  The  Forest  Ridge  extends  through  the 
Dorthem  part  of  the  county  from  Petworth  to  Crow- 
borough,  reaching  the  coast  in  FMrlight  Down.  The 

Srinoipal  summits  are  Growfaorough  Beacon  (796  feet), 
irightltng  Hill  (647),  and  Fairlight  Down  (528).  The 
counter  has  suffered  greatly  from  incursions  of  the  sea. 
The  site  of  the  ancient  cathedral  of  Selsey  is  now  a 
mile  out  at  sea.  Between  1292  and  1340  upwards  of 
5500  acres  were  submerged.  In  the  early  part  of  the 
14th  oentui^  Pagham  harbor  was  formed  by  a  sudden 
irruption  of  the  sea,  devastating  2700  acres.  Recently 
all  this  knd  has  been  reclaimed  and  again  brought  under 
enltiTatioD.  There  is  considerable  reason  for  believ- 
ing that  the  whole  coaet-lino  of  the  county  has  been 
slightly  raised  in  the  last  800  years  (possibly  by  earth- 
quake shock),  as  the  large  estuaries  at  the  river  mouths 
no  longer  exist,  and  the  archipelago  round  Fevensey 
[e^e  signifies  ''island")  has  onlv  a  riight  devation 
above  the  neighboring  marsh  land. 

The  rivers  are  small  and  unimportant.  The  prin- 
lUven.  fi^P^  are  the  Rother,  the  Cuckmere,  the 
Ouso,  the  Ailnr,  the  Arun,  and  the  La- 
vanL  The  Rother  rises  in  the  Forest  Kidge.  in  the 
parish  of  Rotherfield,  and  enters  the  sea  near  Rye,  its 
coune  having  been  diverted  by  a  ^at  storm  on  12th 
^October,  1250,  before  winch  dato  ita  exit  was  12  miles 
to  the  east^beyond  Dungeness.  The  Ciickmcro  also 
rises  in  the  Forest  Ridge,  near  H&tthfield,  and  empties 
itself  into  the  sea  a  little  to  the  east  of  Scaford.  The 
Onse  rises  in  St.  Leonards  Forest,  to  the  northwest 
of  lindfield,  and,  passing  through  Isficld  and  Lewc^ 
enters  the  sea  at  Newhavcn,  now  the  principal  port  in 
the  county.  The  former  outlet  was  at  Seaford,  but  in 
the  reign  of  Elizabeth  the  sea  broke  through  the  beach 
bank  at  some  warehouses  just  below  Bishopstonc  and 
formed  what  is  now  called  the  old  harbor,  which  was 
in  use  until  the  Newhaven  one  was  mode  a  safer  exit. 
The  Adar  has  three  sources,  all  in  the  neighborhood 
of  St.  Leonards  Forest,  nnd  flows  southwards,  entering 
the  sea  at  Southwick.  The  mou  th  of  the  rive^formerly 
shifted  from  year  to  year,  ranging  both  east  and  west 
over  a  distance  of  2  miles.  The  Arun^  rises  in  St. 
Leonards  Forest,  in  the  parish  of  SHnfold,  flows 
throngh  Amberiev  and  Arundel,  and  enters  the  sea  at 
Littlehampton.  Ttie  Lavant  has  its  source  in  (Tharlton 
Forest  and  encircles  Chichester  on  all  sides  except  the 
north,  entering  the  sea  through  creeks  in  the  extreme 
southwest  oomer  of  the  county. 

The  portion  of  the  county  to  the  north  of  the  South 
v'anHHa.  Downs  is  called  the  Weald ;  it  formerly 
formed  part  of  the  forest  of  Andredsweald ; 
(*'the  wood  or  forest  without  habitations"),  which 
was  120  miles  in  length  and  about  30  in  breadth.  The 
total  area  of  forests  in  1885  was  113,043  acres,  being 
the  greatest  of  any  county  in  England.  About  1660 
the  total  was  estimated  at  over  SWO.OOO  acres.  The 
chief  renuuns  of  the  ancient  forests  are  Tilgate,  Ash- 
down,  and  Su  Leonards,  but  the  names  in  many  parts 
indicate  th«r  former  wooded  character,  as  Huistpier- 

Biint  {hunt  meaning  "wood"),  Midhurst,  Femhurst, 
illin^huTst,  Ashurst,  .ind  several  others.  The  forests 
were  interspersed  with  lagoolis,  and  the  rainfall  being 
very  great  caused  marshes  and  the  large  river  estuaries; 
the  rainfall,  however,  abated  in  consequence  of  the  cut- 
ting down  of  the  Wealden  forests  for  fuel  in  the  ex- 
tensive ironworks  that  formerly  existed  in  that  district. 
The  wood  was  exported  in  the  reign  of  Edward  VI. 

The  greater  portion  of  the  county  is  occupied  by  the 
Oaaiaw  chalk  formation,  of  which  the  South  Downs 
are  almost  entirely  composed.  Firestone  is 
found  in  the  west,  and  Steyning  is  built  upon  it.  At 
the  base  of  the  Downs  the  Greensand  oro^  up,  bat  is 
of  small  extent  The  Wealden  formations  oocnpy 
nearly  all  Uie  inland  dis^ot  of  the  oonnty^  and  in 
these  was  found  the  ironstone  from  which  iron  was 
extracted.  Sussex  was  at  one  time  the  centre  of  the 
Boglish  iron  manufacture ;  before  1653  there  were  42 


iron-forges  or  mills  (reduced  to  18  before  1667)  and  27 
furnaces  (reduced  to  11  before  1664),  which  employed 
50,000  men'  and  furnished  the  main  supply  of  ordnance 
for  the  national  defence.  The  last  forge  at  Ashbum- 
ham  was  not  extinguished  until  1809.  Between  1872 
and  1876  boring  was  carried  on  at  Netherfield,  near 
Battle,  with  the  object  of  discovering  what  beds  were 
below  the  Wealden,  and  if  possible  of  reaching  the 
PaUeozoio  rocks,  which  at  Kentish  Town,  Harwich, 
Ostend,  and  Cslais  had  been  found  at  a  dcnth  of  about 
1000  feet  below  the  sea-level.  Some  slight  hope  was 
entertained  of  the  occurrence  of  Coal-measures,  as  in 
the  Boulonnais  the  Carboniferous  limestone,  where 
last  seen,  dips  south.  The  boring  was  continued  to  a 
depth  of  1905  feet,  the  (>xford  Clay  being  reached. 
The  chief  result  was  the  discovery  of  the  unusual 
thickness  of  the  Kimmeridge  Clay,  which  ^gan  at 
275  feet  fh)m  the  surface  and  continued  to  a  depth  of 
about  1469  feet.  The  most  practical  result  wan  the 
finding  of  thick  beds  of  gypsum  (at  about  160  feet), 
which  were  before  unknown  in  the  Weald  and  are  now 
worked  at  Netherfield.  From  Beachy  Head  to  Selscy 
Bill  there  lies,  south  of  the  Downs,  a  low  and  level 
tract  belonging  to  the  Tertiary  period,  of  which  there 
is  no  such  record  ati  any  other  place  in  England.  The 
towns  of  Hove,  Worthing,  Littlehampton,  Bognor, 
etc,  arc  built  on  gravel,  sand,  and  loam  of  the  Poat- 
Pliocene  or  Pleistocene  series,  and  these  superficial 
beds  overlie  the  Eocene  scries  in  patches  and  contain 
a  large  fosffll  ikuna.  Remains  of  the  mammoth  occur 
in  the  mud  deposit  (or  Lutraria  day)  of  this  district, 
a^nd  the  Chichester  museum  contuns  the  greater  por- 
tion of  a  fine  skdeton  of  tho  ElepltmantiquuB  o\)ia.meA 
off  Selsey  Bill.  Of  tho  British  Quaternary  fossils 
forty-five  are  peculiar  to  Selsey,  and  twenty  others 
probably  find  here  their  earliest  place  in  British  geolo- 
gical history.  The  Bracklesham  beds  occur  at  the  bay 
of  that  name,  and  their  main  divisions  extend  from 
Wittering  on  the  west  to  the  Bam  Bocks,  east  of 
Selsey  Bill,  a  distance  of  7  miles.  Thegr  are  fhll  of 
fossil  shells,  particularly  nummuHtic* 

An  analysis  of  the  flora  of  the  coanty  was  placed  befbn 
the  British  AaMciation  in  18^  by  Mr.  W.  B. 
Hemsley  (BepoH,  1872,  p.  128),  who  stated  the  Plonand 
total  naniber  of  indigeooiiB  plants  to  be  VXO,  bona, 
to  wbich  59  introduced  species  mast  be  added. 
Tho  most  iDtarestiDK  features  of  the  flora  are  the  number 
of  species  to  the  county  area,  the  species  pecoUar  to  certain 
fbrmations,  vis.,  the  Chalk  (56),  maritime  species  (76),  and 
the  rare  species,  eapechUly  of  the  Atiantio  and  Soottfsh 
types.  Amongst  the  rarer  marsh  plants  are  Imardia  paltu- 
tru,  SeirpHt  triquefer,  S,  GirnuUm,  Pgrola  media,  Habinaria 
eUbida,  Featuea  nflvatica  of  the  "  Scottish  "  type  of  Watson ; 
tbiB  last  is  not  found  In  atljolnhig  eonnttes.  A  prominent 
featare  of  (he  Wealden  flora  Is  the  extent  of  heath  land  and 
the  large  size  the  heath  attains.  The  fauna  includes  2R 
species  of  Mammalia.  The  birds  are  very  numerons,  no  less 
than  291  species  havinK  been  recorded.  There  are  about 
76  species  of  general  migratory  visitors.  Of  the  216  species 
of  marine  flshea  found  ronnd  the  British  eoasts  106  have 
been  obserred  olT  Snssez,  and  there  are  also  19  freshwater 
flsh.i 

Tbe  county  presents  two  distinct  climates,  that  of  the 
coast  district  beiiie  mild,  equable,  and  dry, 
whilst  that  of  the  Wealden  district  is  eontinen-  Climate, 
tal,  extreme  and  rainy.  The  coast  rainfall  is 
about  25  26  inches  annually  and  that  of  the  WeaM  about 
SSincbee;  this  is  due  partly  to  the  South  Downs,  which 
rise  up  In  the  path  of  the  raiu-clouds,  and  partly  to  the 
large  extent  of  forest.  In  the  wet  years  of  18ri2  and  187S 
the  rain&ll  at  several  Wealden  stations  exceeded  60  inches. 
At  Orowborough  Beacon  the  average  yearly  rainfall  from 
1S71  to  1864  was  38.16  inches  ;  at  Brighton  during  the  same 
period  it  was  only  28.87.  Temperature  in  the  Weald  at 
Uckfield  has  ranged  from  96°  Fahr.  on  14th  Jnly  to —  4° 
on  30th  Jannary,  1838.  The  mean  dally  range  of  tempera- 
ture in  the  Weald  is  about  half  as  mnob  again  as  on  tbe 

1  aw.  Arch.  Coll.,  xxzll.  pp.  22-28. 

•  Address  to  Geological  Section  of  British  Anodation,  18S2. 

*  Good  lists  of  rauna  and  flora  of  certain  parts  of  the  eastern 
divisioo  of  tbe  coanty  have  been  published  tij'  the  Hastings  lit- 
erary and  PbUosopblcal  Society  and  the  Eastbourne  Natunu  His- 
tory Society. 
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Do»t  Tbe  iufiatuot)  of  Uie  sea  in  modifying  bbe  temyem- 
ture  of  the  cowt  district  ia  apedaUy  uotioeaMa  i« 
Mtuma  numtkH,  when  the  tempentiire  ii  higher  ttuui  in 
the  Weald  and  other  parts  of  Englaod  uorthwarde,  aod 
i^shJon  has  (perhaps  Qnoonscioos^ )  w^lected  the  period  froin 
September  to  Sovemberfor  titia  BrightDD  aeaeon.  Sea-batii- 
ii^,  first  iDtrodooed  abont  the  middle  «f  tb«  ISth  eecitai7, 
together  with  Uie  freah  poie  air,  ba«  tnmeA  tiie  itream  of 
health-wekeie  ftvm  Bath  and  Tnnbridge  W«11s  and  other 
Tateriug-plaoes  into  Sossez.  The  poor  but  populooB  fishing- 
town  of  Brightheimston  developed  into  the  faahionabie 
town  of  Brighton;  the  new  totrn  of  Worthing  sprang  up 
in  Broadwater  parish;  and  tfaelt^ingTillageof  Eastbourne 
Toae  in  importanm.  The  Cingue  Part  town  of  Hastiugs 
mfterwHrds  A«n«loped  its  fiwhiouable  snburb  Bt.  Leonards, 
«ud  dBtrfiwd  ma  auo  reaorted  to ;  in  the  western  part  of  the 
oanmtf  the  hauilet  of  Bflgnor  became  a  fiaahiiODable  place. 
*The  opening  of  the  railway  from  Louden  to  Brighton  in 
1B40,  800Q  fulowed  bj  coaat  lin^  from  east  t/>  west,  ooca- 
aiooed  a  great  increase  in  the  coast  towns,  and  now  alnogt 
the  emUre  eoaat  (except  in  its  steep  parts)  preaeata  a  line 
of  fbabiosable  "  health  reaorta"  onetBAlled  in  any  English 
tovatj;  tbMe  indeeiAtna  tbe  wpe^ii  djstingajshiiigfea- 
tam  «f  fitaaaez  amoagat  after  ooanties. 

auMeic  ii  divided  into  the  six  rapes'  of  Hastdnga,  Pevea- 
ser,  Lewea,  Bramber,  Arundel,  and  Cniobeater. 
Admln]ii>  The  only  rapes  whioh  exist  for  practical  pur- 
tmim.  poaea  are  tiiat  of  listings,  which  has  a  eepit- 
rate  oeioner,  anA  the  last  three,  in  whleb  the 
liahUity  to  repair  bridges  falls  as  of  common  right  npon 
the  cape  instead  «f  the  county  diriaioti.  The  Act  19  Hen. 
VXL  nap.  direoted  Aat  for  oonvenienoe  the  ooanty  oooxt 
should  be  heldatLeweaMweUas  at  Chichester,  wtd  this  ap- 
parently gave  rise  to  the  division  of  Sosacz  into  east  and 
west  puts,  and  separate  quarter  sessions  are  sow  held  for 
tiieee  two  divisions.  The  borongbs  of  Hastings,  Bye, 
&ighton,  aad  the  otty  of  Oliiehoiler  ham  oeparate  oemmis- 
sioDB  of  the  peace  and  ooorts  of  qturter  aeflsions.  There  are 
eighteen  petty  and  apedal  KBslcMial  divlaloiM.  At  Ae  time 
of  the  Domesday  anrvey  the  county  coati^iicd  6.)  hundred^ 
but  the  modern  total  is  63.  Of  the  7  municipal  borongbs 
which  the  coanty  contains  Arundel,  Chichester,  Hofitiuga, 
uid  Itye  eslflted  long  before  the  paming  of  the  Hnnieipal 
OArporaHons  Act,  1833 ;  Bri^iton  was  ioconwrated  in  1854, 
lowes  in  ISSt,  and  Eaetbonme  ia  18S3.  Winchelsea,  Sea- 
fbrd,  Pevensey,  and  Uidhoist  were  oorefornied  corpora- 
tions existing  under  old  ^larters,  (he  fint  beiug  governed 
by  a  mayor  and  the  last  three  by  bailifi^  bat  all  tboir  privi' 
leges  have  lately  been  abolished.  "Sussex,"  as  Mr.  IVee- 
maii  observes,*  "  ia  no  shire,  no  department,  but  a  oompouent 
«IanteDt  of  England,  older  than  H^ogland."  The  diocese  of 
Chichester  is  nearly  ooezteneive  with  the  coanty  and  the 
old  kingdom  of  Saaaex.  In  the  year  681  the  connty  was 
oonvertod  to  Ohristtanity  by  St.  Wilfrid  (afterwards  arch- 
Msliop  of  York),  who  fbunded  the  see  of  Selsey,  but  in  1075 
the  see  was  ttansferred  from  Selsey  to  Chichester.  The 
diooese  oonsietB  ef  two  archdeaconries,  Lewes  and  C^ioester, 
and  ft  ve  deaneries.  Then  am  328  eivil  pariiheB,  with  parts 
cf  sevw  otihers. 

Prior  te  the  Reform  Bill  of  1833  Sussex  retnmed  twenty- 
eight  members  to  the  House  of  Commona,  two 
ParilsBMB-  for  the  connty  and  two  each  for  the  boToughe 
*»'T«P'»-  of  Arundel,  Bramber,  Chichwter,  East  Grin- 
aentodon.  gtead,  Hastings,  Horaham,  Tiewes,  MidhnrBt, 
New  Shoreharo  (with  the  rape  of  Bramber), 
Bye,  Srafoid,  Steyning,  and  Winchelsea.  Tlie  borongh  of 
New  Shoreham  was  in  1771  added  to  the  mpo  of  Bramber. 
In  1632  Bramber,  East  Griniitead,  Seaford,  Steyning,  and 
Winchelsea  were  entirely  disfranchised,  the  firat-named  be- 
ing classed  with  the  worst  of  the  "rotten"  boron^ia; 
Arandiel,  Horaham,  Hidhnrst,  and  Rye  wore  each  deprived 
of  one  member;  the  county  was  divided  into  two  parte 
(East  and  We8t>,  each  returning  two  memlwrs;  and  a  new 
borough,  Brighton,  was  created,  to  wliich  two  membeiB 
were  allottod.  Chichester  and  Lewes  were  each  deprived 
of  one  member  in  1867,  and  Arundel  was  disf^chised  in 
1868.  The  Redistribution  of  Seats  Act.  1885,  disfranchised 
Chictieater,  Horsham,  Hidhurst,  New  Rhomham  (witJi  the 
rape  of  Bramber),  and  Bye,  and  deprived  Hastings  of  one 
member.  It  also  divided  liie  connty  into  six  (inBtead  of 
two)  divisions,  vis.,  Lewes,  Southern  or  E^sHMjume,  East- 
ern or  Rye,  Soathwestem  or  Chichester,  Northern  Or  East 
Grlnstead,  Northwestern  or  Horsh&m,  each  returning  one 
member.   Brighton  still  retains  two  meml>eTB. 

According  to  the  latest  owners  of  land  BOuTn  (1873)  there 
were  11  proprieton  with  more  thsn  10,000  acres  each ;  8  of 

>  Probably  derived  fttsn  the  Icelandic  hreppr,  stgntfying  land 
Atvlded  bv  a  rope.  It  la  first  mentioned  in  the  DtHneaday  aurv^. 
■  BngMi  Tbinw  and  OMrieU,  p.  12&. 


SOM  (•  10,000;  lOlfi  of  100  sod  ka>  than  SOW;  af 
ItaattAO  100  a«^  1077;  of  1  and  leas  than  10, 

2347;  and  of  less  than  an  acre,  14,675,— making  Laod- 
agrand  total  of  19,733  landowners,  havingagroBS 
estimated  rental  of  £S,416,52S  [^,76t,ei6.«S] : 
there  were  in  addition  33,718  aenavf  «s«in>on  «r  nMe 
laoda.  The  aleven  prinetpd  laaJow— rs  were:  Iptd  Le- 
om^d.  30,231  acres ;  the  dokeof  ITwrMk,  19,217 ;  the  dake 
•f  Aiehmoad,  17,117 ;  tOie  earl  of  ChicheAr,  16,S3S ;  tic 
marquis  of  Abergavenny,  16,864 ;  Bev.  JohnGoring,14439; 
the  earl  of  Ashbumham,  14,051 ;  the  earl  of  ^gment, 
14,0-^;  Tisconnt  Gage,  13,739;  the  Earl  De  la  Wur, 
11,185 ;  and  the  duke  of  Devonaliire,  ll;06i.  At  th€  tine 
of  the  Domesday  anrvey  there  were  15  tenants  ta  tmfitt, 
534  unAeF4enantB,  aad  2497  hordarn  (iit  cottHgete),  als«  7S5 
oatarw  (or  cottars).  7^  oostow  of  b««ngh-Engliah.  by 
which  luid  descuods  to  the  youngest  san,  prevailed  to  an 
o^raordiuary  degree  in  Sussex,  and  no  less  tiian  IMmaoon 
have  been  catalogned  in  which  it  was  found.*  Gavclkiiid 
tenure  existed  in  Sye,  in  the  hrge  manor  of  Brede,  and  in 
OonstBrd  manor  <in  Brede  parish). 

1^  ooast  district  has  been  onder  aaltivstaan  from  ika 
time  of  the  Bomaus  and  is  veiy  CnrtiJe,  Iwiug 
ayeeieJly  suitaUe  £»  market  gsrde»  and  far  AgrtcultaR. 
growing  ftnit  trees.  The  £g  gardena  of  West 
Tarring  are  celebrated.  Uarshall,*  deecriMng  tbeWeaM 
in  1788,  says :  "  The  townships  of  the  Weald  are  in  genetil 
Tery  laQie,  owing,  as  it  wonld  seem  te^  the  ftwneas  «rf  siteaftt 
Car  habitation.  ...  A  largs  portion  «r  Oe  vale  lante  n- 
main  in  a  state  of  commonage,  particnlaaiy  oai  the  onbkiiti 
and  towards  the  extremities  of  the  district  .  .  .  Then  ii 
scarcely  an  acre  of  natund  herbage  or  old  grasa-land";  af 
the  coast  district  he  observes  that  there  Is  strong  cirenni- 
stan^I  evidence  that  the  lands  were  not  only  brooglit  t* 
their  present  form  but  cultivated  befbre  the  laying  oat  of 
townships.  He  also  mentioaB  that  in  the  Isle  of  Sels^  he 
observed  some  common  IMd  land,  as  well  as  lUiat  Chi- 
ohester.  The  South  Downs  aflbrd  •zoeUent  iHSton  ftr 
sheep,  Suaaex  being  ftmed  for  a  special  breed  of  bladcflMsi 
sheep.  The  total  number  in  1886  wna  518,665, — seventli  ii 
order  amongst  Engliali  counties.  The  total  area  of  land 
and  water  in  Sussex  ia  933,269  acres  (1881),  of  whidi  ia 
1886  tiicre  were  68i^on  under  ext^  bare  Mlow,  and  gnas, 
made  np  of  74,518  aerefl  of  wheat,  18;M7  of  barley,  61^ 
of  oats.  399  of  rye,  6307  of  heans,  and  M93of  pewe,— tbe 
total  of  com  cropa  being  175,^  acres.  The  iveeo  anjpi 
were  73,315  acree  iu  extent,  including  3405  of  potatoffi, 
28,686  of  turnips  and  swedes,  13,152  of  mangoldu,  326  of 
carrots,  11,647  of  cabbage,  kohl-rabi,  aud  rape,  and  16..S9!l 
of  vetches  aud  other  green  crops.  Oov^,  sainfoin,  and 
prasses  under  rotation  occupied  «3, 724  aci«s  (47,651  fwbayi. 
IVrmanent  pasture  ar  graas  amoonted  ta  340,^  acM 
(117,956  for  hay>,  iuelnded  ehiefiy  in  theSevth  Oowasani 
used  for  sheep  pasture,  and  the  extensive  nasbuesaf  IV 
veusey  Harsh,  used  for  fattening  stock.  The  total  area 
cultivated  with  hops  was  10,391  acres,  Snssex  ranking  ntit 
to  Kent.  In  1633  the  total  of  hops  was  only  7701  acrM. 
The  number  of  faoxses  In  18S6  was  94,964,  of  which  90.473 
were  us^  solely  for  agrioultuml  purposes.  Cattle  in  the 
aanw  year  nuuhered  115,633,  of  which  ti>,W3  were  com 
and  heifers  in  milk  or  in  oalf.  The  tstel  »f  pigs  vu 
41,064.  Poultry  in  1885  included  317,712  ibwis,  the  fatten- 
ing at  which  for  the  London  market  forms  an  important 
industry  in  the  northeastern  part  of  the  county,  the  centK 
being  at  Heathfleld. 

The  earliest  statement  as  to  the  pepnlatioB  of  Susei  ii 
made  by  Bede^  who  describes  the  eonnty  as 
GOBtainingintbeyear6811andof7000&iui!iee;  Populiaiaa. 
allowing  ten  to  a  family  (not  an  unreasonable 
estimate  at  that  date),  the  total  population  would  be  70.000. 
At  the  time  of  the  Domesdayeurvey  (about  4O0  years  later 
the  total  number  of  tenants  in  capife,  under-tenants,  bor- 
darii,  cotarii,  servi, -villani,  etc.  (in  fact,  all  able-bodied 
males),  wna  10,410.'  Aasnmiug  «'ach  of  these  te  irpreeenl 
a  fhmily  ctf  ten,  the  total  population  was  then  104,100.  la 
1693  the  eout^  is  stated  •  to  have  cantoned  £1,637  faoDSCK 
If  seven  were  allowed  to  a  house  at  that  date,  the  total 
population  would  lie  150,759.  It  is  curious,  therefore,  ta 
observe  that  in  1801  the  population  was  only  199,311.  The 
decline  of  the  Sussex  iron  works  ptobaUy  accounts  for  tb« 
small  increase  of  population  during  Bev«nl  centnries,  al- 
though after  the  manaacrc  af  St.  BarthUomew  upwards  of 
1500  Hnguenota  landed  at  Bye,  and  in  1685  (after  the  rm- 
cation  of  the  Edict  of  Nantes)  many  nmra  r^geea  wen 
added  to  the  county.   In  U81  the  total  pqpalattoa  w 

*  Bum.  ArcK.  OiB.,  vi.  164. 

*  9iT  H.  Ellis,  General  InlnducUon  to  Domaday  Bonk. 

*  Aeeotatt  bu  John  antaUon,  F.K£..i^Atnt  emdHmuetmmm 
OawlV  (rang%  FuaphMi,  Mt  HWL). 
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4S0fiflS,  ot  wli(»a  2BS^331  wen  male  and  2S8J71  runule. 
Tk*  principal  towu  wen  &*igliton  (population  107,546 ; 
I2R,440  in  parliamentaiy  bonm^),  Hastlnps  (42,258 ;  47,738 
In  pRrtiameDtauT  bonmgli),  Cbich ester  (tilU],  LewM(10,- 
ei&i,  Mid  Rye  (46ff7}. 
B«te  neonto  tlmC  St-Wiirrkl,  wkea  bevlaitMl  tbeooonty 
im  681,  taHgbl  tbe  people  tka  art  of  Mfc-fUhing. 
FtotMrtea.  At  tk»  tiaie  of  tbe  Dooiesday  wawey  the  fish- 
eries wore  extensive,  and  un  tesH  tb»n  285  sal- 
iiue  (or  salt-works)  existed.  The>ca8toms  of  tbe  Brighton 
tshermen  were  reclaced  to  writing  iv  1579.  The  census  <^ 
18^1  returned  915  flshermen,  but  a  pariiameotary  Ktam  in 
1880  itoted  tho  number  of  men  and  boTs  to  be  2S36,  and 
tkaj  maBsed  780  boats.  The  cviisiis  of  1861  returned  1471 
ftshermen.  Tlie  approximate  value  of  the  fish  landed  at 
Brighton  yearly  is  about  £20,000  [$97,200j. 

"niere  are  now  no  important  industries  ;  the  chief  is  the 
brick,  tile,  and  pottery,  the  main  centre  of 
Itawfco-      which  is  9t.  John's  Common.    The  census  of 
J^F?"*°"      1881  returned  1485  brickmakers  in  the  county. 

The  London,  Brighton,  and  South  Cosst  Rali- 
■mvf  Osrapany  hare  extensfre  works  at  Brighton.  There  is 
ft  daily  aervice  of  passenger  steamers  from  Mewhaven  to 
Dieppe  in  F^nce,  and  large  quantities  of  fimit,  vegetables, 
bntler,  and  etcgs  are  conveyed  f^om  France  to  Loudon. 
The  earliest  settlers  in  tbe  county  were  the  Celtic  tribes 
whose  memorials  are  found  in  the  bill-forts  of 
Bbtory.  Mount  Cbbum,  Hollingbury,  White  Hawk, 
Ditehling  Beacon,  Devil's  Dyke,  Chanctonhury 
Hill,  (^ssbory,  etc.,  the  latter  being  a  great  &ctory  for  flint 
impTements.  They  gave  the  names  to  the  rivers.  Little 
is,  however,  known  respecting  them  beyond  the  fact  tliat 
they  had  a  distinct  coinage  some  two  centoriee  before  tho 
Roman  invasion, — a  coarse  imitation  of  the  Qreek  stater 
of  Philip  II.  of  Macedon.  These  coins  have  been  found  in 
various  parts  of  Sussex.  At  tho  time  of  Cesar's  lauding 
iS6  B.C.)  the  Belgio  tribe  of  tbe  Regni  inhabited  the  county 
and  had  th^r  capital  at  Begnnm  (Chichester).  Sir  G.  B. 
Airy  itxed  on  Pcvenscy  as  the  plice  of  Ckesar's  landings  in 
55  and  54  B.c. ;  this  fs,  however  inoch  dispnted,  and  opin- 
ion generally  puts  the  landing  near  Deal.  A  few  years  after 
this  Sussex  appears  to  have  formed  part  of  the  kingdom  of 
Commius,  a  British  idiieftaiQ,  uid  upon  his  death  seems  to 
have  been  allotted  to  his  son  Tincommfns.  These  two  are 
the  only  British  rulers  of  the  county  whose  coins  have  been 
found.  Upon  the  conquest  of  Britaiu  under  Claudius,  tbe 
Romans  found  a  ready  tool  in  a  king  named  Ctwidabnus, 
who  is  mentioned  by  Tacitna,  and  who  was  eveated  imperial 
legate,  and  may  probably  be  identified  with  tbe  king  of 
that  name  mentioned  In  the  celebrated  inscription  on  tho 
tenaple  of  \eptana  and  Minerva  found  at  Chiefaeflter,  Sos- 
■ex  was  reduced  to  submiadon  ^ior  to  the  reign  of  Tes- 
pnaiaa,  and  Mi^or'Generai  Pitt-Blven  suggests  that  the 
hill-fort  of  Uonnt  Oaburo  may  have  been  one  of  tlie  twenty 
oyptda  Soetonina  states  to  have  been  reduced  by  that  em- 
peror. Boman  settlenenta  heeame  numerous  in  the  county 
and  Tillaa  spnng  np.  the  remains  «f  which  are  still  occa- 
sionally found,  the  chief  boing  tliat  at  Biguor,  near  6ttui« 
Street,  the  Boman  read  eonneenng  Chichester  with  London 
aad  stUl  partly  traceable.  A  fortress  was  erected  at  An- 
derida  (Fevensey),  and  there  was  another  town  named 
Mutnantonis,  whidi  is  thought  to  be  Lewes ;  but,  having 
regard  to  the  Anions  in  West  Sussex,  it  may  have  been 
sitaated  &rther  weal  than  LewoJ,  perhaps  at  Littlehamp- 
ton.  Sussex  was  tbe  flrst  OMinty  invaded  by  the  Saxons, 
who  in  477  landed  under  ^lle  at  Keynor  near  Chichester. 
AfUa  fourteen  years  of  struggle  they  reached  the  point 
where  the  South  Downs  abut  on  the  sea  at  Beachy  Head, 
and  in  491,  as  the  Saxon  Ckrtmiele  grimly  records,  "  £lle 
and  Cisn  beset  Androdes-ceaster  (Anderida),  and  slew  all 
that  wen  therein,  nor  was  there  a  Briton  left  there  any 
nwre."  This  resulted  in  the  formation  of  a  distinct  king- 
dom of  South  Saxons,  whence  its  name  of  £hi«Mz.  The  sob- 
jngation  of  the  county  was  very  complete,  for  it  is  still  one 
at  tiie  most  thoroughly  Saxoo  eonnties  In  England,  and  its 
inhabitants,  speech,  |4ace-names,  cnstoms,  etc.,  are  almost 
entirely  Saxon.  The  next  important  event  in  the  history  of 
the  county  was  the  landing  of  William  of  Normandy  (28th 
September,  1068)  followed  by  tbe  battle  of  Sen1ac>  or  Hast- 
ings (14th  October,  10G6).  The  conqueror  erected  on  the 
hattledeld  astate  abbey*  dedicated  to  St.  Martin,  but  it  was 
not  ctnnpteted  nntil  after  his  death.  The  next  chief  event 
waa  U>e  oaUlcof  Lewe&  between  Henry  III.  and  the  barons 
under  Simoa  de  Montfort  in  1264,  which  "  wiped  out  tlie 

1  Tbe  MUtrfasidse  Is  now  oon^iadbir  the  abbey  and  town  of 
Battle. 

'  [Wnilsm  exempted  tbe  abbey  domain  from  all "  customs  and 
doiunatlon,''  also  ttam  episcopal  Jurisdiction,  and  attached 
fauge^vlleges  of  InlerveBtlcn  In  criminal  cases  to  the  abbot.— 


Bta^— If  stain  it  were— of  Senlae."  The  «ily  ether  im- 
portant  events  have  been  the  nbellion  of  Jack  Osde  in  1450, 
which  received  very  substantial  support  in  East  Sussex, 
and  the  naval  enmgement  fought  off  Beachy  Head,  iu 
1890,  iu  which  the  English  and  Dutch  fleets  combined  were 
deftated  ]n  th«  FMnci.  Charles  n.,  f n  his  Aight  after  the 
baMe  of  WoiCBBter,  eKi^ed  in  1651  from  Brighten  io  a 
fishing-boat. 

The  forontost  place  amonpit  the  illustrious  natives  of 
Susaex  must  be  assigaed  to  ^eUey  tbe  poet.  Of  statusmen 
we  have  Richard  Cobden  and  John  Selden,  and  of  eminent 
eeclesiaoties  Arebbishops  Fnwen,  John  Pedcbam,  and  Wil- 
liam Juxon,  also  Archdeacon  Hare.  Its  poets  inelnde 
Thomas  (Xway,  Thomas  Soekville  (afterwards  earl  ol  Dor- 
bet],  and  John  Fletcher.  Of  antiquaries  we  find  Sir  Wil- 
liam BurriU,  John  Elliot,  Bev.  Thomaa  W.  Horsfleld,  Mark 
Antony  Lower,  Dr.  Mantell  (geologist),  and  Dr.  Richard 
Bossell  (founder  of  modern  Brighton). 

Dit^ct, — A  large  number  of  Saxon  words  ore  still  re- 
tained and  pronounoed  in  the  old  style;  thus  gate  becomes 
ge-at.  Tho  fetter  a  is  very  broad  in  all  words,  as  if  followed 
by  «,  and  in  Cact  coaTerta  words  of  one  syllable  into  weeds 
«t  two,  as  fait  (iaee),  taa«l  (taste),  etc  Again,  a  before 
double  d  becomes  ar,  as  ardsr  aad  lard«r  for  adder  and  M- 
dtr;  oi  is  like  a  long  i,  as  »filt  (spoil),  iatnnt  (ointment)  \ 
an  e  is  substituted  for  a  in  such  words  as  rag,  fieg,  etc.  The 
French  refugees  in  the  lOth  and  17th  centuries  introduced 
many  words  which  are  still  in  use.  Thus,  a  Sussex  woman 
when  nnprepared  to  receive  visitors  says  die  is  fn  duhoMIU 
(dtohabill£,  ondress) ;  if  b«r  child  is  unwell,  it  looks  pdaid 
(piqo^),'  if  fretful,  is  a  little  peter-griewm  (pfitit-giief ) ;  she 
cookswith  afrFO(ich(broche,aspit),and  talks  of  cooita  (eoete. 
Old  French)  or  ziha  of  meat,  etc.  Tlien  is  an  excellent 
Didivmry  ^  l\»  fiuuex  Didteet  by  the  Bev.  W.  D.  Farrish. 

AbUMropV.— Amougit  standard  btattHlcal  worits  deaUng  with 
Sussex  history  are  E.  A.  Freeman's  Uistonf  ui  the  Xarman  Qmgual, 
and  Life  ef  WUUam  Rtijiu;  J.  R.  Green's  Mating  qf  England;  W. 
H.  Blaaaw's  The  Baren^  War,  and  Kembte's  SamM  in  fiiafamd. 
Tbe  geneeal  btetwy  of  tbe  county  la  dealt  with  In  Honneld's 
nMtrryofSmxx;  Dallawayand  Csrtwrlght'afllWory  o/(Ae  ircrtera 
DivMtmqftheO)mttu<fStmfx;  M.A.IX)wer'8  CXmipendiaut Hiitoni 
^  Butex:  Dudlej'  C.  Elwes  and  Charles  J.  Robinson's  Hittory  tf 
ike  Qattea.  Ma>u!oM,mul  Manore  qf  We^cm  SiiMtx;  P.  de  Putrons 
Ifoaia  and  Corturi  of  Old  Sowftt;  W.  R.  W.  Stephens's  Dioceaan 
TKglaTia{TkeaimtkSaxtmDioce»:SrtKv—thithedery,9M»a  Ardae- 
oUgtcal  BoeiBt^'B  (bUMttow,  Bl  vols.,  nad  Index  to  the  flivt  25  vols. ; 
Dumetday  Bomk  in  Relaluni  Iu  the  Oxiiay  qf  Siuerx  (1886).  See  also, 
€■  Fleet,  Otfm»a<^  rmr  Stt»*ex  Atuxttan,  two  aertes ;  Swalnson.  CW- 
eteatr  CsMAlni;;  Col.  Lane-FiHi(nowPltt'RJven).  "Examiaatlon 
tuto  the  Character  and  ProbaUe  Origin  of  tlie  Hill  Forts  of  Sua- 
sex,"  In  jfrdtoo^cwfa,  xlH.  27,  and  "  Further  Remarks,"  etc.,  *.j_p. 
53;  G.  Slade  Biiller.  Ttpngrv^lca  ffMtnkma  ;  M.  A.  Lower,  3tk 
CftUTObH  aumejt  (UhuinUed  by  &.  Ntbo),  and  TTte  Vn-lMv  qf 
Siieeex;  3.  C  Egerton,  Sattfx  Fbtk  and  Suwci  H'ova;  Proceedingt 
Ihf  Brfgblon  and  SufKZ  yatural  Hittory  SociOj/ :  W.  E.  Baxter,  Tke 
I)(me»iavBo»kM*fieQ'>tf>hr'^3iuiex,oeinffthiUI\wtin  Stturn 
of  Ownere  qf  Land  in  1878  uAtcA  rtfen  to  Suuex,  Lewes,  1876;  J.  D. 
PeriT,  HMoTical  and  DfacripUve  Aetmnt  nf  the  Coatt  of  SuKfx; 
Frederick  Dixon,  The  9eologj/ qf  aimex ;  M.  A.  Lower  Chroaio/CTqf 
PemtMv:  Willlan  Topley,  Memoin  qfthe  Qeotogieal  aurve^f  ^ Bh^- 
land  and  W'alei;  tSeotogj/  ^  the  Weald.  parU  qf  the  Owatfei  qf  Kent, 
Sarrep,  Saaex.  and  Jlanla:  J.  G.  Blsbop,  Brighton  PaeHon  and  it» 
BowA  AttodaOoM;  Merrifteld,  A  aketdt  ^  the  Ifaiurat  fflftorfqf 
BrighLin.  ami  tb  VieinOl/,  186* ;  H.  D.  Gordtoi,  The  UUory  qf  Hai* 
ing;  Basil  Champneys.  A  Quiet  Oomer  qf  England;  Stndlet  qf 
Lmdteape  and  ArrMihaare  in  WauhOnea,  Rye,  and  the  SomneK 
ararah,lB74;  M.  A.  Tierney,  Hittory  and  Anli^tiiie»  iff  IheCtulUa^ 
3bwn  ijf  Amndd;  HoKoir&y ,  Hintary  qf  Rye;  Horaficld,  Hidim/ 
and  AntUmttfet  q<  Lewefi;  W.  D.  Cooper,  Hiiiory  of  WinchHtea ;  Jf . 
A.  Loww.  Otnmkkt  e^Bme  .Abbey;  Howard,  Antfivs  JM  and 
Pront,^  IP.  cs.) 

SUTHERLAND,  a  northern  maritime  county  of 
Scotland,  is  bounded  K  by  Caithness,  S.E.  by  Moray 
Krtlu  S.  and  S.W.  by  Roes  and  a  part  of  Cromarty, 
and  N.  and  W.  by  the  Atlantic  and  the  North  Sea. 
The  area  is  1,297,846  acres,  or  nearly  2028  square 
laileB.  The  nortbeni  and  weetem  shores  are  broken 
and  irregular,  in  some  cases  deeply  indented,  and  in 
the  northwest,  at  Cape  Wrath,  near  Buniess,  at 
Whiten  Head,  and  farther  south  at  the  island  of 
Handa  there  are  ranees  of  wildl^j- precipitous  cliffs. 
Numerous  ^ands  stud  the  larger  inlets  on  this  coaat; 
the  only  ones  inhabited  in  1881  were  Oldney  with  fotiT 
persons  and  Hoan  (in  Kvle  of  Tongue)  with  forty- 
three;  Handaf  which  bad  eight  iDhabitsunts  in  1871, 
had  none  in  1881.  On  the  noriih  coast  the  principal 
sea  lochs  are  the  Elyle  of  Tongue,  Loch  ErriboIL  and 
the  Kyle  of  Dumesf,  and  on  the  west  ooast  Loch 
Inchara,  lioeh  Laxford,  the  various  branches  of  Ed- 

■  [Also  "  peaked,"  a  word  used  by  EOtakespeare,  and  not  nn* 
omnmon  in  the  northern  puts  of  tbe  United  Statea.— AH.  En.] 
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drscbillU  Bay,  and  Looh  Inver.  The  eastern  shore  ia 
and  oomparatively  regular,  the  only  iDleta  being 
Loch  Fleet  and  Dornoch  Firth.  With  the  exception 
of  the  narroT  plain  along  the  east  coast,  various 
stretches  of  low  ground  on  the  vest  coast,  and  the  low 
grounds  adjoinlog  the  rivers  and  inland  lochs,  the  sur- 
laoe  consists  chiefly  of  a  succession  of  irregiiiar  eleva- 
tions of  from  SOO  to  over  3000  feet  in  height.  Much 
of  the  western  district  adjoining  the  coast  from  Cape 
Wrath  southwards  ia  occupied  by  Archsean  gneiss, 
forming  a  series  of  bare  rounded  knolls.  Besting  un- 
conformably  on  the  gneiHS  are  deposits  of  ^ts  and 
sandstones,  generally  regarded  ns  of  Cambrian  age, 
rising  into  wild  cliffs  between  ('ape  Wruth  and  tlie 
Kyle  of  Durness.  These  are  aunceeded  unconfonnably 
by  Silurian  strata,  specially  developed  in  the  neigh- 
borhood of  Durness  and  Erriboll  ^  in  the  former  region 
they  form  a  basin  occupied  chiefly  by  the  limestone 
series,  containing  a  remarkable  oollection  of  fossils, 
Mid  at  Erriboll,  From  which  the  strata  at  Durness  are 
separated  by  a  great  dislocation,  they  present  a  re- 
markable series  of  horiiontal  displaoementa.  Towards 
the  east  Uie  gneiss  is  inteimized  with  granite  and 
syenite,  which  cap  the  summits  of  a  few  of  the  luouii- 
taina  OatUers  of  Old  Red  Sandstone  also  occur  in 
this  eastern  mountainous  region,  sometimes  iu  masses 
of  coarse  conglomerate.  The  highest  mountain  sum- 
mit in  Sutherland  is  Benmore  Asavnt  (3273  feet],  the 
culminating  peak  of  a  fine  range  of  Silurian  qtiartzites 
and  limestone  rocks  lying  to  the  southeast  of  Loch 
Assynt,  while  to  the  southwest  are  the  picturesque 
conical  summit  of  Canisp  (2779  feet)  and  the  curious 
Suilven  (2399  feet)  with  its  forked,  top.  The  next 
highest  and  moat  picturesque  series  of  mountain  groups 
oocnrs  in  the  northeastern  region,  south  of  the  K^le 
of  Tongue, — Ben  Hope,  a  rounded  mass  with  imposing 

firecipiees  rising  near  lioch  Hope  to  a  height  of  3040 
tiet,  while  to  the  eastward  ia  the  picturesque  Ben 
Loyal  or  Laoghal  (2504  feet],  formed  of  granite,  and 
south  from  it,  near  Loch  Naver,  the  great  Dtdk  oi  Ben 
Kiibreok  (3154  feet].  Numerous  other  summits  attain 
a  height  of  over  2000  feet,  but  the  greater  proportion 
of  the  mountainous  region  consists  of  elevated  moor- 
landa,  bleak  and  uninteresting,  except  when  the  heather 
assumes  it^a  purple  tints  in  autumn.  In  the  lower 
region  along  the  shores  of  Moray  Firth  the  Old  Red 
Sandstone  occurs  resting  unconformably  on  the  crystal- 
line series  of  rocks,  and  is  in  turn  succeeded  by  an 
interes^ng  series  of  Jurassic  strata,  which,  faulted 
against  the  older  formations,  are  exposed  along  the 
coast  from  6olB[ne  to  Helmsdale.  In  this  series,  at 
Brora,  some  scams  of  coal  have  been  worked,  but  the 
oresence  of  iron  pyrites  gi^atly  lessens  its  value. 
Limestone  is  wrought  in  various  districts,  and  there 
are  a  number  of  auarries  for  building  stone.  Small 
quantities  of  gold  nave  been  found  in  some  places. 

Sutherland  has  a  much  greater  proportion  of  tis 
area  occupied  by  water  than  any  other  large  county  in 
Scotland,  the  parish  of  Assynt  beiuHcompletely  honey- 
combed with  lochs  and  tarns.  Loch  Assynt,  the 
largest  of  these,  10  miles  in  length,  and  narrow  and 
irregular  in  outline,  is  entitled  to  rank,  from  its  pictu- 
resque creeks  and  the  grandeur  of  the  adjoining  moun- 
tain scenery,  as  the  mo.it  beautiful  loch  in  Sutherland. 
Looh  Shin,  extending  17  miles  throughout  neuly  the 
whole  of  uiirg  parish,  from  southeast  to  northwest,  is 
towards  the  centre  overhung  by  mountain  masaes,  but 
otherwise  is  without  interest  to  any  but  the  ait^ler. 
It  ia  succeeded  northwards  bva  eeriea  of  lochs — Gnam, 
Merkland,  More,  Stack,  Garbadmore,  Garbadbejt — 
extending  through  the  centre  of  the  parish  of  Eddra- 
chillis.  Lochs  Merkland  and  Griam  occur,  like  Jjoch 
Shin,  in  the  course  of  the  river  Shin,  a  tributary  of  the 
Oykel,  which  last  forms  the  southern  boundary  of  the 
county  with  Roes  and  falls  into  Dornoch  Firth ;  Lochs 
More  and  Stack  are  in  the  valley  of  the  Laxford,  run- 
ning northwestward  to  Loch  Laxford.  The  Dionard 
K  Grodie  flows  nmrthwards  to  the  Kyle  of  Durness, 


and  the  Hope,  after  expanding  into  Loch  Hope,  about 
10  miles  in  length,  falls  into  Loch  BrribolL  Tht 
Boreie,  which  in  its  course  forms  Ixxsii  Loyal  and 
into  Torresdale  Bay ;  the  Naver,  which  flows  from  the 
loch  of  that  name  through  a  fertile  stiath  to  the  sea 
atBettyhillof  Farr;  theStrathy:  and  the  Halladtle 
are  the  principal  other  rivras  flowing  northwards 
Those  entering  Moray  Firth  are  the  Oykel :  the  Hdms- 
dale,  which  reached  th6  sea  at  the  town  of  that  name; 
the  Brora,  which  receives  various  tributaries  befweit 
expands  into  Loch  Brora,  3  miles  from  its  entnune 
into  the  Sea  at  Brura;  and  the  Fleet,  flowing  into 
Loch  Fleet, 

Agrimlture. — Afvording  to  the  agricultural  retunwof  1B8S 
only  3110  acres  out  of  1,347,033  were  ia  caltivation,  \tm 
than  a  fortiotb  part  of  the  whole  area.  The  best  land  k 
that  a<ljoiniDf!  Moniy  Firth,  where  agricaltara  is  in  a  very 
advanced  condition.  Alongtberlvervalleysthereareihow- 
ever,  many  fertile  patches.  At  the  beRinningof  the  19^  era- 
tury  the  crofters  occupied  almost  every  cnltivabte  flpot 
throughout  the  comity ;  between  IBll  and  1820  they  were 
fjected  ftom  their  holdiiiKS  to  the  number  of  15,000,aBd,se- 
cordiDgtothesbtementofHngh  Uiller^  "compressed intoft 
wretched  selvage  of  poverty  and  BoSenng  that  fVinget  tbe 
county  on  its  eastern  and  wDstum  shores."  The  homes  they 
U-ft  were,  he  sttys,  " improve d  into  a  desert";  Imt  in  tbe 
opinion  of  thoa<.-  who  made  the  alteration  these  monntiinou 
parts  were  as  "  much  calculated  for  t4ie  maintenanoe  of 
stock  as  they  were  unfit  for  the  habitation  of  man."  The 
crofters  in  Sutherland  are  now  (1887)  chiefly  oonfincd  t« 
the  western  seiiboHrd,  the  number  of  crofts,  all  on  theestttca 
of  the  dulcB  of  Sutherland,  amonutiag,  according  to  Ike 
Report  ^  At  Cro/Un  Cbmatlaaioa,  to  1238,  and  repreeentiDg  > 
populatlou  of  6190.  The  jceneral  agricultural  condition  of 
the  county  has  been  much  improved  by  successive  dakc« 
of  Sutherland,  aided  by  the  liberality  of  the  Oovemmeiit 
iu  tbe  advancement  of  money  for  the  constraction  of  nmSs 
and  bridges ;  and  within  recent  years  large  Teduiiatioiii 
have  been  made,  iu  order  to  obtain  a  wider  area  for  the 
growth  of  fodder  and  tomips.  The  foUowlng  table  gins 
the  number  and  acreage  of  various  claaoea  of  holdlufl  ^ 
1875, 1880,  and  1885 :  , 
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Tn  1885  of  the  class  of  holdings  not  exceeding  50  acres  in 
extent  68  were  between  20  and  50  acres  each,  661  between 
5  and  20, 1764  between  2  ud  5,  aod  18  between  i  aid  1 
acre. 

Out  of  the  33,110  acres  under  tillage  in  1886  there  mm 
10,343  under  com  crops,  5062  under  green  crops,  8861  rota- 
tion graasps,  8602  permanent  pasture,  and  252  lUlow.  The 
principal  com  crop  is  oats,  which  oocapied  8392  scrm,  barley 
occupying  1845,  rye  63,  pease  24,  and  wheat  only  19.  Pits- 
toes  occupied  2014  acres  and  turnips  ud  swedes  2BBL 
Cattle,  chiefly  West  Highland,  shortliorn.  and  crossbrtd, 
numbered  iu  1886  12,806,  of  which  5576  were  cows  aii4 
heifers  in  milk  or  in  calf;  horses,  which  include  a  lane 
number  of  ponies,  althou^ih  Clydosdalee  are  used  on  tiM 
large  farms,  numbered  iJ665,of  which  2015  were  used solelf 
for  purposes  of  ^riculture ;  sheep,  the  rearing  of  which  ii 
the  staple  busiiieea  of  tlie  county,  the  principal  breed  beinjc 
Cheviots,  numbered  211.825,  of  which  158,961  were  twi 
years  old  and  above ;  and  pigs,  1037.  According  to  tbe 
Report  of  the  Oroflera  Comttuaaion,  there  were  four  deer  foreitl 
within  the  county,  all  belonging  to  the  duke  of  SatberisBd, 
viz. :  Ben  Armin  and  Coir-na-feam, 35^40 acres;  Dannbui, 
12,180;  Olencaniap, 34,400;  and Beay, 64,600 ;  inall  157,110 
acres,  or  more  than  ono-ninth  of  the  total  area.  There  it 
a  comparatively  smalt  area  underwoods, — only  124260  aeni 
iu  1881. 

According  to  tbe  latest  (1873)  owners  and  heritagw**- 
tum  t)ie  land  was  divided  among  433  proprietoni  poMeanni 
1,297,253  aci-es  at  an  annual  value  of  dE71,494  [1347,4603*]. 
or  Is.  lid.  [26|  eta.]  an  acre  all  over.  There  were  348  po* 
prietors  who  possessed  each  leas  than  one  acre,  the  total 
amount  which  they  owned  being  only  60  acres.  The  balk 
of  the  land  ia  poBsesaed  by  the  duke  of  SotberUnd,  «b« 
owned  1,176,454  acres,  the  other  proprietors  poowasing  above 
10,000  acres  each  being  Sir  Cbaries  W.  A.  Boaa,  55,000 ;  E. 
C  Sntberland- Walker.  20,000  ;<8ir  Jamea  Uatheww,  lM»; 
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•ml  the  ezeeaton  of  Gordon  U'Leod,  11,000.  Th9  total 
Tmlu«d  reuul  of  tiio  county  In  1674  vm  only  £37^183  Sooto 
or  JE2266  sterUaK  [111,018.76],  whUe  In  1885-86  it  WH  £103,- 
879  [|G06,337JMI. 

CbMMMfcnlioR.^Tho  county  is  well  Bandied  with  roads, 
eoiMiderlnx  its  moantninous  cliaiacter  and  its  aparae  popu- 
lation. Uelntfdalfi  affords  the  means  of  export  for  a  coo- 
siderable  amount  of  farm  produce.  Tiie  Highland  Railway 
enters  the  county  at  Invetsbiu  and  anet  passing  norlh- 
wards  to  Lairg  turns  eastwards  to  tho  coast,  which  it  akirt^ 
to  Helmsdalp,  whence  it  turns  northwestwards  along  tho 
banks  oif  the  Helmsdale*,  bending  afterwards  eastwards  at 
Forsinanl  into  Oaithuea-*. 

IiuhutrUa. — Various  textile  manufaoCnres  at  one  timo 
eetubtishod  In  thti  county  lisvo  foeeit  discontinued,  tho  o:tly 
important  mannbcturo  now  remaining  being  that  of  whis- 
kf^y  at  Clyno  and  Brom,  ilcrring  fishing  prosecuted  &om 
Helmaiale  is  an  important  industry,  and  tlio  cod,  ling,  and 
other  dcep-sca  fishings  ougi^  a  laigo  number  of  boats  and 
men.  There  are  vatnable  salmon  ibheries  in  several  of  tho 
rivers. 

AdaUnutration  antt  Population. — The  oonnty  contains  13 
entire  parishes  and  part  of  the  parish  of  Bcay,  tlie  remain- 
der being  iu  Caithness.  The  county  returns  one  member 
to  parliameut,  and  one  ia  ri'turncd  for  the  Wick  group  of 
burghs.  Dnrnocb,  the  only  royal  burgh,  ha<l  but  497  inhabi- 
tants in  1B81,  while Oolspie  hod  1548 ami  Helmsdale  7&4.  Tlio 
population  has  not  varied  greatly  in  numbers  since  tho  be- 
ginning of  the  19th  century.  In  IHOl  tho  numbers  were 
23,117,  and  in  1881  they  were  23,:{70,  a  gradual  decreaeo 
having  taken  place  since  1851,  when  the  numbers  reached 
1J5,793.  In  1881  there  were  11,210  males  and  12,151  females. 
Sathorland  is  the  most  sparsely  peopled  county  in  Scotland, 
there  being  only  12  persons  to  the  square  mile,  while  tho 
average  for  8<-otlaiid  is  ISii.  Sutherlaad  forms  a  joint  sher- 
iOSom  with  Koss  and  Cromarty,  and  a  ^eriff-sobstitute  ro- 
sides  at  Dornoch-  Small  debt  citonit  courts  are  held  at 
Ueloisdale,  Tongne,  Melvloh,  and  Sconrf^  and  justice  of 
peace  courts  at  Dornoch,  Oolspie,  Brora,  and  Helmsdale. 

Hitlory  and  Antiqaitien, — The  ancient  Celtic  inhabitants 
were  almost  entirely  expelled  by  the  Scandinavian  settlers 
who  oocnpted  the  eonnty  after  itseonqoest  by  tho  Norse 
ju-1  Thorfinn  in  1034.  The  remains  of  Pictish  towers  are 
nnmeroos,  as  are  also  stone  circles.  Of  otherantiquitlesmen- 
tion  may  be  made  of  the  vitrified  fort  on  Dun  Creich  and 
of  the  extensive  remains  of  Dun  Doruadilla  in  Durness  par- 
ish.  After  the  oonqnest  of  the  district  by  the  Scottish 
kings,  Sutherland  was  conferred  on  Hugh  Freskin  (a  de- 
scendant of  Freskin  of  Horavia  or  Moray),  whose  son 
William  in  1228  was  created  earl  of  Sutherland  by  Alexan- 
der II.  The  nineteenth  earl  of  Sutherland  was  created 
dnke  in  1833.  The  seat  of  the  ancient  episcopal  see  of  Suth- 
erland and  C^thneas  was  alt  Dornoch,  where  a  oathedral 
was  erected  by  OUbert  of  Moravia  (12iid-1215),  of  which 
the  ancient  tower,  attaohed  to  the  modem  parish  church, 
still  remains. 

See  Sir  Robert  Gordon's  nittory  <tf  lAe  Earidom  t^Sutheriand.  1813; 
Hugh  Miller's  Sviherland  atilia,  18)3 ;  and  C.  W.  G.  St  John's  Tour 
iKSutkerbmdiiart,  1849.  (T.  9.  H.) 

SUTTEE,  the  name  given  by  English  writers  to  tho 
rite  of  burning  a  widow  on  the  funeral  pyre  of  her 
husband  as  practiced  among  certain  Hindu  castes,  and 
especially  among  the  imputs.  The  word  mti  (as  it 
should  rather  be  written)  properly  denotes  the  wife  who 
80  sacrifices  herself,  not  the  rit«  itself,  and  means  "  a 
good  woman,"  "  a  fuithful  wife."  The  sacrifice  was 
nob  actually  forced  on  a  wife,  but  it  was  strongly  rec- 
ommended by  public  opiaion  as  a  means  to  her  own 
happiness  and  that  of  her  husbuid  in  the  future  state, 
and  the  alternative  was  a  life  of  degradcHl  and  miser- 
able widowhood.  The  practice  was  current  in  India 
when  the  Macedonians  first  touched  that  country 
(Diod.  Sic,  xix.  38),  and  it  lasted  into  the  19th  cen- 
tury, having  been  tolerated  even  by  English  rulers  till 
1829.  (See  India,  vol.  xii.  pp.  845-6.)  The  subject 
is  illustrated  by  copious  quotations  from  ancient  and 
modem  authorities  in  Vule's  Anglfhlndian  Glomiji/, 
p.  666  gq.y  and  by  comparison  of  similar  rites  among 
other  nations  in  Tylor's  Fn'mitive  Cultxtre,  ch.  xi.  U 
has  its  root  in  the  primitive  view  of  the  future  life, 
which  I'^ewards  the  dead  as  having  mmilsr  needs  to  the 
livinff.  The  wife  is  aent  into  the  worid  of  shades  with 
her  nnaband,  just  as  arms,  clothing,  or  treasure  are 
honed  in  his  tomb,  or  slaves  are  slain  to  attend  their 
aaater  in  Uie  underworld.  The  Indian  custom  is  not, 


thffl:«fore,  properly  a  partof  BrabmaDism;  but  it  was 
adopted  by  the  mmisters  of  that  reli^on,  whostnhied 
their  sacred  texts  to  find  support  for  it. 

SUTTON  COLDFIELD,  an  ancient  market  town 
and  municipal  borough  of  Warwickshire,  England,  is 
situated  on  the  London  and  North-Westem  Railway, 
8  miles  south  of  Lichfield  and  7  northeast  of  Birming- 
ham. The  town  has  been  greatly  increased  of  late 
vears  by  the  erection  of  villas  fur  persons  having  their 
Dusiness  offices  in  Birmingham,  Walsall,  and  other 
towns.  The  church  of  the  Holy  Trinity — early  Eng- 
lish and  late  Perpendicular,  restored  in  1874  and  en- 
larged in  1879 — contains  a  fine  Norman  font  and  the 
tomb  of  Bishop  Vesey.  He  obtained  from  Henry 
VIII.  the  grant  of  the  park  and  manorial  rights  for 
the  benefit  of  tho  town,  the  annual  value  (now  about 
£200U  [$0720])  being  expended  in  charities  and  edu- 
cation. On  the  picturesque  park  near  the  town, 
2400  acres  in  extent,  the  inhabitants  have  the  right  of 
grazing  horses  and  cattle  at  a  small  fee.  A  town  hall 
was  erected  in  1859 ;  in  it  there  is  a  good  library.  The 
corporalion  formerly  consisted  of  a  warden  and  34 
members,  but  in  1885  Sutton  obtained  a  municipal 
charter,  by  which  it  is  divided  into  six  wards,  with  an 
alderman  and  three  councillors  for  each  ward.  The 
population  of  the  township  in  1871  was  5936,  and  in 
1881  it  was  7737. 

Sutton  was  at  one  time  a  royal  manor  and  an  apanage  of 
the  earls  of  Warwiclc  It  owes  much  of  its  prosperity  to  the 
gifts  of  John  Vesey  (Voysey),  bishop  of  Exeter  in  the  16tb 
century,  who  was  a  native  of  the  place.  In  its  charter  of 
incorporation.  20th  Henry  VIII.,  It  is  odled  the  royal  town 
of  Button  Coldfleld. 

SUrrON-IN-ASHFIELD,  a  town  of  Nottingham- 
shire, England,  is  situated  on  an  eminence  on  the  Not- 
tingham and  Worksop  and  the  Erewaidi  Valloy  BmI- 
ways,  3  miles  west- southwest  of  Mansfield.  The  church 
of  St>  Mary  Magdalene  of  the  I2th  century  was  restored 
in  1868.  In  the  churchyard  is  a  yew  tree  reputed 
to  be  700  years  old.  There  are  a  number  of  collieries 
and  limewurks  in  the  vicinity.  Cotton  hosiery  and 
thread  are  the  principal  manufactures.  The  duke  of 
Portiand  is  lord  of  the  manor.  The  ivopulatiun  of  the 
urban  sanitary  district  (area,  4855  ac:res)  in  1871  was 
7574,  and  in  1881  it  was  85:i3. 

SUWALKI,  a  government  of  Russian  Poland,  oc- 
cupies Uie  northeast  corner  of  the  kingdom,  extending 
to  the  north  between  East  Prussia  and  the  RusMao 
^ovemmenbj  of  Kovno,  Vilna,  and  Oi-odno.  Its  area 
IS  4846  square  miles.  It  covers  the  ca.st  of  the  low 
swelling,  studded  with  lakes,  which  skirts  the  south 
coast  of  the  Baltic  (see  Poland.),  its  highest  parts 
reaching  800  to  1000  feet  above  the  sea.  Its  norllieni 
slopes  descend  to  the  valley  of  the  lower  Niemen, 
while  in  the  south  it  falls  away  gently  to  the  marshy 
tract  of  the  Behrz.  The  rivers  flow  there  in  deei> 
gorges  and  valleys,  divcraifying;  the  surface.  Suwaiki 
IS  watered  by  the  Niemen,  which  forms  its  eastern  and 
its  northern  boundary  and  is  largely  used  as  a  channel 
of  communication  ;  it  has  many  afHuents  from  both 
slopes  of  the  swelling.  The  Augustowo  Canal  c^un- 
nccts  the  navigable  Ilanna,  tributary  of  the  Nii-uien, 
with  a  tributary  of  the  Bebrz,  which  belongs  to  the 
baun  of  the  Vistula,  and  an  active  traffic  is  carried  oa 
on  this  canal.  The  population  was  606,573  in  Itt83. 
the  increase  being  3400  during  the  year.  It  has  a  most 
varied  composition,  embracing  Lithuanians  (the  pre- 
vailing element),  who  number  about  four-tentlis  of  the 
whole  (Ztimuds,  31.5  per  cent. ;  Lithuanians  proper, 
10.3),  P(»les  (28.4,  of  whom  5.3  are  Mazurs),  Jews 
(17.2),  Germans  (6.8,  but  they  are  nipidly  increasing), 
and  White  Russians  (4.6).  In  religion  the  Catholics 
are  predominant  (449,476  in  1883);  the  Jews  come 
next  (98,743);  there  are  also  38,610  Protestants,  13,- 
275  Orthodox  Greeks,  and  6246  Kaskolniks. 

Tertiary  and  Chalk  deposits  are  widely  spread  in  Sawalki, 
aod  the  entire  snrfluM  is  covered  with  PeBt-Tsrtlary  de- 
posits. The  bottom  moraine  of  the  great  ioo^hert  of  North 
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Germany,  containiDg  Bcmtehed  boalders  and  furrowed  hy 
depressions  having  a  direction  uortli -northeast  to  south- 
sonthwest,'  covers  immense  tracts  of  the  ridge  of  the  lake- 
districtfl  and  its  slopes,  while  limited  spaces  are  covered 
with  well-washed  glsAial  sands  and  giavel.  On  the  north- 
era  slopes  of  the  coast-ridge,  the  boulder-clay  being  covered 
with  laenatrine  deposita,  then  are  at  many  places  layers 
of  fortile  soil ;  and  in  the  sontbem  parts  of  the  ^vlaoe 
the  boalder-clay  is  very  stony,  and  sometimee  covered  with 
gravel.  Still,  nearly  nine-teutha  of  the  surface  are  consid- 
ered suitable  for  cultivation.  Agriculture  is  the  chief  occu- 
ntion,  and  potatoes  are  extensively  grown  for  export  to 
Pruatia,  whwe  ^ey  are  nsed  for  the  mannfikctnn  of  apiiits, 
which  are  smogglea  into  the  prorinee.  The  manaflMtwres 
are  unimportant  (600  workmen ;  annual  prodnce  valued  at 
£124,000  [f60e,640],  one-half  being  due  to  distiUeriee).  All 
wnanufactiued  wares  are  imported,  mostly  fi«m  Prussia; 
knd  all  trade  is  in  the  hands  of  Jens.  The  educational 
institations  inelnde  two  gymnasia  for  l>nya,  cue  for  girls, 
one  seminary  for  teachers  (at  Weiwery),  one  Catholic 
seminary,  and  196  lower  grade  schools,  having  altogether 
an  f^tgregate  of  13,ld3  scholars  in  18B4.  Saw^ki  is  di- 
vided into  seven  districts,  the  chief  towns  of  which  with 
their  populations  in  18S2  wore  -  St" waIki  (see  below),  Au- 
gnstowo  (11,100),  Kalwarya  (10,600),  Mariampol  (5610), 
Seiny  (4035),  Wilkowiszkl  (6700),  and  Wiadi^wow  (9300). 
Wierxbolowo  (3^),  an  important  onstom-honse,,  situated 
on  the  railway  from  St.  Petenbnrg  to  Berlin,  also  has  mo* 
nicipal  institutions.  i 

SUWAliKI,  capital  of  the  above  government,  is 
situated  at  the  source  of  the  Hancza,  tributary  of  the 
Niemen,  75  miles  northwest  of  Qrodno.  In  the  15th 
century  it  was  hut  a  small  village,  lost  amidst  forests, 
and  peopled  by  Lithuanians.  In  the  end  of  the  18th 
century  it  became  the  capital  of  the  Augustowo  gov- 
ernment, but  never  had  any  importance,  except  »a  the 
seat  of  the  local  authoritaes.  Since  1834  it  has  been 
the  capital  of  the  goTemmeot  of  Suwsfti.  Its  popu- 
lation was  lft,640  in  1882. 

SUWABOFF,  or  Sttvoropf,  Alexander  Va- 
SILIEVICH  (I729-18O0),  Russian  general,  was  bora  at 
Moscow  on  24th  November,  1729,  the  descendant  of  a 
Swede  named  Sovor  who  emigrated  to  Russia  in  1 622. 
SuwarolT  entered  the  armv  at  an  early  age  and  first  dis- 
tinguished himself  at  the  Wtle  of  Kunersdorf  in  1759, 
where  he  acted  as  aide-de-camp  to  Oeneral  Fermor. 
Throughout  the  Seven  Years'  War  he  was  conspicu- 
ous for  his  bravery  and  military  skill.  He  next  took 
part  in  the  battles  between  the  Russians  and  Poles  at 
the  period  of  the  first  dismemberment  of  Poland. 
Being  afterwards  transferred  to  the  banks  of  the  Dan- 
ube (1773),  he  there  in  the  campaigns  against  the 
Turks  lud  the  foundation  of  his  reputation  as  a  mili- 
taiy  commander.  It  1775  he  put  an  end  to  the  for- 
midable revolt  of  Pugatcheff,  who  was  brought  in 
chains  to  Moscow  and  there  decapitated.  In  1789 
Suwaroff  defeated  the  Turks  at  Fokshani  (Moldavia), 
and  again  in  the  same  year  on  theRimnik.  In  1790  be 
took  by  assault  the  town  of  Ismail,  on  which  occasion 
he  Bent  his  well-known  couplet  to  the  empress.'  On 
the  termination  of  this  war  Suwaroff  was  summoned 
to  another  campaign  against  the  Poles.  After  the 
defeat  of  Kosciusko  by  Fer.nen  at  Macieowice  in  Siedloe 

il794)  he  marched  on  Warsaw,  and  captured  ita  suburb 
'raga,  where  15,000  Poles  were  massacred.  Upon 
this  the  city  capitulated,  and  the  Russian  general  was 
made  field-marshal.  He  remained  in  Poland  Ull  1795 
and  was  received  in  triumph  on  his  return  to  St.  Pe- 
tersburg. In  November,  1796,  the  empress  CatherinOi 
his  firm  iViend  and  admirer,  died.  On  the  accession 
of  Paul,  who  always  labored  to  undo  his  mother's  work, 
Suwaroff  fell  into  disgrace  and  was  banished  to  his 
country-seat  at  Kontchanskoe  in  the  government  of 
Novgorod.  There  he  remained  some  time  in  retire- 
ment. He  unsparingly  criticised  the  new  military  tac- 
tics and  dress  introdaced  by  the  emperor,  and  some 
of  his  caustic  verses  reached  the  ears  of  Paul.  His 
conduct  was  therefore  watched  and  his  correspondence 
wit^  his  wife,  who  had  remained  at  Mmcow — fur  his 

1  Hedrolts.  in  Pne.  Xho.  Oeot.  Cbiamfitee,  III.,  18M. 
9  [fVir  this  couplet  see  voL  xlx.  p.  815.— Am.  Ed.] 


marriage  relations  had  not  been  hanpv — was  tampered 
with.  On  Sundays  he  tolled  the  bell  for  church  and 
sang  among  the  nistica  in  the  village  choir.  On  week 
days  he  worked  among  them'  in  a  smock  frock.  But  in 
February,  1799,  be  was  summoned  by  the  emperor  to 
assist  in  we  campaign  with  the  Austiiaos  against  the 
French.  Suwaroff  took  oommand  of  the  combined 
forces  at  Verona.  He  attacked  Morean,  the  F^meh 
general,  at  Cassano.  the  fori  of  the  Adda,  and  oam- 
pletely  defeated  him,  taking  about  3000  prisoners ;  he 
then  made  a  triumphal  entry  into  Miuw.  He  next 
defeated  Maodonald  on  the  Trebbia  in  a  saagninuy 
engagement  which  lasted  three  days,  from  the  17t^  t& 
the  19th  of  Jane  (1799).  Soon  afl^rwarda  Joubert 
was  defeated  and  stain  at  Novi  (I5th  August}.  But 
the  importance  of  these  successes  was  neutralized  hy 
thd  constant  souabbles  between  Suwaroff  and  the  Aua- 
trian  commanaers.  The  Russian  general  now  rec^ved 
orders  to  join  Kors^off  in  Switzeriand  and  to  taast 
him  in  driving  the  French  frota  that  coantry.  He 
accordingly  crossed  the  Alps,  suffering  severe  losses, 
but  on  his  atriTOl  learned  that  Kormkoff  had  been 
previously  defeated  Mass^na.  It  only  remained 
for  him  to  effect  a  retreat  with  the  shattered  remabi 
of  his  srmy.  He  finally  reached  his  winter  quartas. 
between  the  rivers  Hler  and  Lech,  and  tbenoe  directed 
his  homeward  march  to  Rnsma.  The  emperor  i^nl 
who  soon  afLer  this  time  entirely  changed  his  polity  and 
made  an  alliance  with  Bonaparte,  reeled  Suwaroff  in 
disgrace,  and  on  his  retura  refused  to  see  him.  Hie 
veteran  retii-ed  to  his  country-seat,  where  he  died  on 
the  18th  of  May,  1800.  liord  Whitworth,  the  Knglinh 
ambassador,  was  the  only  person  of  distinction  preseiU 
at  the  funeral  of  this  remarkable  man.  He  lies  buried 
in  the  church  of  the  Annunciation  in  the  Alexandro- 
Nevskii  monastery,  the  fiimpte  inscription  on  bis  grave 
being,  according  to  his  own  dlrecUon,  "  Here  Des  Sa- 
waroff." 

Ainong  the  Snasi&ns  the  memory  of  Suwaroff  is  cheriehed 
as  that  of  a  grmt  and  snccessfiil  general,  but  he  hardly  co- 
Joya  such  a  rrpiitAtion  among  foreigners,  who  genejally 
look  apon  his  victories  as  due  rather  to  the  huge  masses  of 
men  under  his  control  than  to  military  genina.  His  tactics 
seem  to  have  been  somewbat  Oriental.  He  formed  no  jten- 
eral  plaun  for  his  campaigns,  but  trusted  to  celerity  of 
movement  and  blows  rapidly  struck.  He  was  terribly  reck- 
less of  human  life,  neither  sparing  his  own  soldlen  nor 
showing  mercy  to  the  conqaered.  And  yet  we  find  him 
the  snt^ect  of  exaggerated  eulogy  among  English  writers 
in  the  early  part  of  the  19th  century.  He  was  a  man  of 
great  simplicity  of  manners,  and  while  on  a  campaign  Itnd 
as  a  common  soldier,  aleepinc  on  straw  and  conteutiog  hin- 
aelf  with  the  hamblest  faro.  But  he  had  himself  passed 
throagh  all  the  gradations  of  military  service,  and  had  beta 
for  many  years  a  private  soldier;  moreover,  his  education 
had  been  of  the  mdest  kind.  He  affected  the  habits  of  a 
humorist,  and  his  gibes  procured  him  many  enemies.  He 
had  all  the  nataral  contempt  of  a  man  of  ability  and  aetioa 
for  ignorant  favorites  and  ornamental  carpet-knigkta. 
Droll  storiefl.  in  keeping  with  the  well-knowu  eocoitTieity 
of  his  character,  are  told  of  his  manner  of  life  in  camp.' 

SVEABORG,  an  important  fortress  of  Finland, 
built  by  Count  Ehrensvftrd  in  1749  on  seven  small 
islands  off  the  harbor  of  HtxsiNaFORS  (o.r.).  It  b 
the  seat  of  a  great  naval  harbor  and  arsenal 

SWABIA,  SiTABiA,  or  Sueyia  (Germ.  SehKX^), 
is  the  name  of  an  ancient  duchy  in  the  scmthweetpsit 
of  Germany,  afterwatds  transrorred  to  one  of  the  tea 
great  cirdea  into  which  the  empire  ms  divided  in  the 
reign  of  Maximilian  I.  (1493-1519).  Atpiesentthe 
official  use  of  the  name  is  confined  to  a  ]nori«e 
Bavaria  (capital,  Augsburg),  oomprtaiog  a  mere^af- 
ment  of  the  former  Swalna,  bat  in  common  use  it  is 
still  anplied  to  the  disdriots  included  in  the  old  duchy. 
The  duchy  of  Swabta  was  bounded  on  the  N.  Ig-  the 
Rhenish  Palatinate,  on  the  £.  by  the  Lech  (se^ratiog 
it  from  the  duchy  of  Bavaria),  on  the  8.  oy  Switle^ 

■  fFor  an  account  of  this  extraordinary  career  see  Kamtanrt 
Hiiinni  qf  Rutida.  Ren.  J.  W.  De  PejnterpnblhOiedln  Utt  (FkiM 
a  landatoiy  military  crittdtm  of  Sawaioff.— Ax.  ED.] 
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IwkI,  the  lake  of  GonstaDce,  and  YorariberK.  and  on 
the  W.  bp  the  Rhine.  It  oorrespMida  ronraly  to  the 
modem  WUrtemberXi  Baden,  and  Hoheaiollam,  with 
part  of  Bavana.  The  circle  of  Svrebia  coincided  more 
nearly  than  most  with  the  duchy  from  which  it  was 
namrai  but  was  rather  mure  extensive.  It  was 
bounded  hy  SwitserUnd,  France  (after  the  cession  of 
Abaoe),  and  the  <nideB  of  the  Upper  and  Lower 
Rhine,  Franoonia,  Bavaria,  and  AusMa.  Its  area  was 
about  13,500  srtuare  miles.  The  Swabian  circle  con- 
tained more  independent  states  of  the  empire  than  any 
other,  indudinjr  the  coutitship  (afterwards  duchy)  of 
Wiirtemberg.  the  margraviate  of  Baden,  the  princi- 
palities of  Hobenzolleni  and  Liechtenstein,  a  whole 
series  oi  smaller  secular  and  eocksiastical  principaU- 
tiea,  and  upwards  of  thirty  free  impenal  towns 
(Aagabnrir,  lltm,  etc.).  Swabia  is  intersected  from 
west  to  east  by  the  Danube,  and  is  one  of  the  most 
mountainous  (Black  Forest,  Swabian  Jura)  and  pic- 
turuque  parts  of  the  Oerman  empire.  It  is  also  very 
fertile:  The  Swabians  are  a  strong,  big-framed,  and 
good-huBored  nee,  and,  though  in  several  popular 
Mends  the  "  Schwab  "  plays  the  part  of  a  "  wise  man 
of  Gotham,"  he  is  probably  no  denser  than  his 
neighbors. 

The  lue  of  the  name  of  Swabia  Id  connection  with  the 
MOtbweat  part  of  Gtermany,  previously  callnd  Alemannia 
(see  Aleicanki),  begins  with  the  5th  ceatnry  of  oar  era, 
when  the  Saavi  ponred  into  the  countrr  and  amalgamated 
with  the  Alemanoi,  It  was  not,  however,  till  the  8th  cen- 
tory,  when  the  dakedom  of  Alemannia  was  abolished  and 
BhMtkh  and  Alsace  sepanted  from  it,  that  Swabia  became 
the  reoQgniaed  name  of  the  dtstriet,  henceforth  adminis- 
tered far  nnncii  earners,  as  representatives  of  the  Frankisb 
emperun.  One  of  these  noncti,  who  anarped  the  aneieut 
title  of  dake  of  Alenumnia,  was  ezecated  in  917,  bat  two 
years  later  Henry  I.  yielded  to  the  popdtor  will  in  allowing 
Cbnnt  Bnrkhaxd  I.  to  style  himself  dnke  of  Swabfa.  Tbe 
dakedom  thos  (banded,  which  lasted  for  more  titma  three 
cautaries,  npcatedly  changed  hands,  and  was  genenllr 
conferred  by  tbe  emperois  and  kings  of  the  Suon  and 
Fraoeonian  lines  on  members  of  their  own  familiea.  lu 
1079  it  paand  into  the  bands  of  Frederick  L  of  Hobenstan- 
fen,  the  pn^enitor  of  a  line  of  German  monarebs,  and  under 
his  SDomssors  Swabia  had  the  reputation  of  being  the  most 
civiliaed  aod  prosperoas  part  of  Oermany.  As,  however, 
the  EMMBstaofcn  line  gradoally  lost  atrengtb  in  its  liope- 
leas  atmggle  with  the  pi^aoy,  the  Swabiui  noUos  looreased 
in  power  at  the  expense  of  ibo  dnkea,  and  several  of  them 
became  "  immediate."  No  duke  of  Swabia  was  appointed 
after  the  death  of  Conradin,  the  last  of  the  HohenstanfeOf 
in  126^  and  his  place  was  hen^fbrth  filled  fn  some  degree 
bytbe  oonatof WfirtembergaB^rtmistatm* jNHvs:  Fortbe 
MKt  S60  yean  or  so  tba  birtory  of  Swabia  oonsista  of  au 
endless  series  of  fends  between  the  diJferent  membeis  of 
the  dochy,  mingled  with  more  or  less  abortive  attempts  of 
the  German  emperors  and  others  to  restore  peace.  Tbelesser 
nobles  fooght  with  the  greater  nobles,  the  towns  banded 
ttaemaetres  together  against  both,  and  alllanoes  and  connter- 
allianoes  were  formed  and  dissolved  with  bewildering  ra- 
pidity. The  "  Schleglerkrieg  "  is  the  name  given  to  a  bloody 
eontest  between  the  counts  of  WurtembOTg  and  the  lesser 
noblesse  in  1387.  The  most  Important  nf  the  varions 
lengues  formed  by  the  towns  was  the  "  SchwiibiBcher  Stadte- 
biind"  of  1376,  the  point  of  which  was  directed  against 
Wiirtamberg.  In  1488  the  Swabian  estates,— nobles,  pre- 
lates, and  towns, — weary  of  constant  dissensinu,  joined  in 
the  Great  Swabian  Confederation,  the  object  of  which  was 
to  maintain  peace  throughout  the  country.  This  league 
pomessed  a  carefkilly  drawn  up  constitntion  and  exercised 
executive  and  Judicial  fanctions  throughout  the  whole  of 
Swabia,  maintaining  a  standing  army  to  give  force  to  its 
decrees.  Though  not  successful  in  complatoly  abolishing 
war  within  Swabia,  the  confederation  was  by  no  means  a 
failnre.  It  was,  for  instance,  the  general  of  the  confedera- 
tion that  pat  an  end  to  the  calaroitoas  Peasanta'  War  of 
1525.  The  Beforraatinn  fonsd  ready  acceptance  in  Swabia. 
Wurtemberg,  Ulm,  and  some  of  the  other  estates  oven 
joined  in  the  Schmalkald  League ;  hat  for  this  they  after- 
wards had  to  pay  large  fines  to  the  emperor,  while  the 
towns  lost  their  democratic  constitntfon,  and  with  it  most 
of  their  political  importance.  The  outstanding  feature  of 
Swabian  history  for  some  time  afterwards  may  be  said  to 
be  tile  straggle  for  supremacy  between  the  Protestant  Wiir' 
temberg  and  the  Roman  Catholic  An^a.   In  1512.  when 


I  all  Germany  was  divided  into  ten  circles,  one  of  them  was 
named  the  SohwiihlBcber  Kreis,  or  Swabian  Cirde  (see 
above).  The  circle  received  its  complete  organization  in 
1563,  and  retained  it  practically  unchanged  till  the  dls- 
sidation  of  the  empire  iu  1806.  Swabia  saflbred  severely 
in  the  Thirty  Years'  War,  and  it  was  also  one  of  the  scenes 

i  of  tbe  struggles  oonseqaeat  on  the  French  Bevolntioo. 
But  its  mooNn  history  must-  be  Bought  for  nnda  sncb 

I  headings  as  WfixriacBEBa  and  Baden. 

j    8WAHILI  {Wa'fiwahiii,  ue.,  "Coast  People," 
I  fVom  the  Anbio  td^j  coast),  a  term  now  commonly 
j  applied  to  the  inhsbttsnts  of  Zanribar  and  of  the 
I  opposite  mainUnd  between  the  parallels  of  Sf*  sod  9° 
'  S.,  who  are  subjects  of  the  sultan  of  Zanribar,  and 
'  whose  motherMDgoe  is  the  Ki-SwahiU  languam. 
I  Aooordinf?  to  present  local  ussffe  no  person  would  oe 
called  a  Swahili  unless  he  Terified  these  twoeonditiona. 
I  The  Swahili  are  essentially  a  mixed  peo|^,  in  whom 
1  tbe  Bantu  and  Arab  elements  are  mingled  in  the 
,  proportion  of  abont  three  to  one  ;  and  the  same  is  troe 
i  of  their  speech,  which  of  all  the  Bantu  dialects  has 
j  been  most  affiBcted  by  Arab  and  other  influences.  The 
I  interest  attaching  to  tbe  Swahili  people,  who  hare 
{ figured  BO  largely  in  the  history  of  African  enterprise 
I  during  the  last  half  century,  is  thus  of  a  social  rather 
I  than  of  a  strictJ^  sdentific  charaeler.  The  enMsy  and 
,  intdligmoe  derived  from  a  large  infliBion  of  anuitie 
I  Mood  nasenaUedtheiB  to  take  a  leading  part  in  tbe 
'  development  of  trade  and  the  industries,  as  shown  in 
'  the  wide  diffusion  of  their  laognage,  which,  like  the 
I  Hindustani  in  India  and  the  Gnarani  in  South 
I  America,  has  become  the  principal  medium  of  inter- 
communication throughout  most  of  tbe  continent 
sooth  of  the  equator.   During  his  journey  from  the 
I  Indian  Ocean  to  the  Atlantic  Commander  Cameron 
'  found  that  a  knowledge  of  this  langu»e  enabled  him 
everywhere  to  dispense  with  the  aid  of  an  interpreter, 
!  as  it  was  understood  by  one  or  more  persons  in  all  the 
'  tribes  along  the  route.   Owing  to  this  circnmstance 
I  the  intcUigent  and  enterpriuog  nadres  of  Zanribar 
have  been  foaod  indispensable  assisUnta  in  erery  ex- 
pedition  penetrating  from  the  eastern  seaboard  to  the 
interior  since  they  began  to  be  emplo}|ed  by  Speke  and 
Burton  as  porters  and  escorts.   Missionary  enterprise 
has  been  at  work  amongst  the  Swahili,  who  are  all  Ho- 
hunmedans,  but  with  poor  resnlts.   The  language, 
however,  has  been  carefully  studied,  and  is  now  better 
known  than  perhaps  any  other  member  of  tbe  Bantu 
fiimily.    There  are  several  varieties,  of  which  the 
chief  are — the  archaic  Ki-Ngozi  in  the  north  about 
the  river  Tana,  mostly  free  from  foreign  elements^  the 
Ki-Mvita  of  the  Mombasa  district,  r^uced  to  wnUng 
by  Krapf;  and  the  Maneno  TJngujra  of  Zanzibar, 
which  is  most  affected  by  Arabic,  Persian,  Indian,  and 
oth«r  foreign  influenoes,  but  which,  neverthelesa,  is 
now  the  litmtry  standard :  of  it' complete  grammatiiBal 
treatises  have  been  published,  and  into  it  portions  of 
the  Bible  have  been  translated  by  Bishop  Steere.* 

SWALIX)W  (A.-S.  Swalaoe,  Icel.  Scah,  Dutch 
Zwaliiw,  Germ.  ScJtwaUx),  the  bird  which  of  all 
othera  is  recognized  as  the  harbinger  of  summer 
in  the  northa^  hemisphere ;  for,  though  some  slight 
differences,  varying  aocording  to  the  meridian,  are 
constantly  presented  by  the  birds  which  have 
iheir  home  in  Europe,  in  Northern  Asia,  and 
in  North  America  respectively,  it  is  difficult  to 
allow  to  them  a  spedno  value;  and  consequently 
a  zoologist  of  wide  views,  while  not  overiooking  this 
local  variation,  will  regard  the  Swallow  of  all  these 
tracts  as  forming  a  ungle  species,  the  Birundo  rustica 
of  Linnsens.'  Returning,  usually  already  paired,  to 

1  The  language  was  flnt  reduced  to  writing  by  tbe  Arabs,  who 
Btlll  use  the  Arabic  character.  But  the  European  mMon&nes 
havo  wfMlT  replaced  this  by  the  Roman  nrsMm,  which  la  Ihr 
more  suited  Ibr  tbetnu>BUteratioaormoatAfncan,aiideapeeIallT 
of  the  Bantu,  tonguos. 

■  Dr.  atejneger  (one  of  the  chief  leaden  In  the  recent  American 
moTement,  the  resulEs  though  not  the  Intention  of  which  would 
be  tiie  sabveralon  of  murh  of  the  nomenclaturt  of  birds  bitherto 
thonfdit  in  Europe  to  have  been  established  ou  tolenbly  fina 
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its  summer-haaDte,  after  ite  wmter-sojourn  in  Boatheni 
lands,  and  generally  reaching  England  about  the  first 
week  in  April,  it  at  once  repairs  tu  its  old  quarters, 
nearly  alwa^  around  the  abodes  of  mau  ;  and,  about 
a  month  later,  die  ute  of  the  nest  is  chuseo,  resort 
beiitg  had  in  moBt  cases  to  the  very  spot  that  has 
formerly  served  the  same  purpose — the  old  struoture, 
if  still  remiunin^,  being  restored  and  refurnished.  So 
tnutful  is  the  binl  that  it  oommouly  featablishea  itself 
in  any  of  men's  works  that  will  supply  the  neoessaiy 
aoeommodatioQ,  and  a  shed,  a  barn,  or  any  building 
with  an  open  roof,  a  chimney'  that  affords  a  support 
for  the  nest,  or  even  the  room  of  an  inhabited  house 
— if  chance  should  give  free  access  thereto, — to  say 
nothing  of  extraordinary  positions,  may  be  the  place 
of  its  cnoioe.  Wheresoever  placed,  the  nest  ia  formed 
of  small  lumps  of  moist  earth,  which,  carried  to  the 
spot  in  the  bird's  bill,  are  dully  arranged  and  modelled, 
with  the  aid  of  short  straws  or  slender  sticks,  into  the 
reqtured  shape.  This  is  generally  that  of  a  half- 
laooer,  but  it  varies  according  to  the  exigenuea  of  the 
site.  The  materials  dry  quickly  into  a  hard  crust, 
which  is  lined  with  soft  feathers,  and  therein  are  laid 
from  four  to  six  white  eggs,  blotched  and  speckled 
with  gray  and  orann-brown  deepening  into  black. 
Two  broods  are  usually  reared  in  the  season,  and  the 
young  on  leaving  the  nest  soon  make  their  way  to 
•ome  leafless  bough,  whenoe  tbey  try  their  powers  of 
flight,  at  first  accompanyinfT  their  parents  in  short  ex- 
cursions on  the  'wing,  receiving  from  them  the  food 
themselves  are  as  yet  unable  to  capture,  until  able  to 
shift  for  themselves.  They  collect  in  flocks,  often 
of  many  hundreds,  and  finally  leave  the  country  about 
Uie  end  of  August  or  eariy  in  September^  to  be  fol- 
lowed, after  a  few  weeks,  by  their  progenitors.  The 
Swallows  of  Europe  doubtless  pass  into  Africa  far  be- 
yond the  eq^uator,*  and  those  of  Northern  Asia,  though 
muiv  stop  in  India  or  Burmah,  even  further  to  tho 
southwara,  occasionally  reaching  Australia,  while 
those  of  North  America  extend  their  winter-wander- 
ings to  Bouthem  Brazil ;  but,  whithersoever  they  then 
resort,  they  during  that  season  moult  tlieir  feathers, 
and  this  foot  affords  one  of  the  strongest  arguments 
a^ittst  the  popular  belief  (which,  curious  to  say,  is 
still  partly  if  not  fully  entertained  by  many  who 
should  know  better)  of  their  becoming  torpid  in 
winter,  for  a  state  nf  torpidity  would  suspend  all  ani- 
mal action.*  The  chestnut  forehead  and  throat,  the 
shining  Bteel>blue  upper  plumage,  and  the  dusk^- 
white — in  some  cases  reddening  so  as  almost  to  vie 
with  the  fruDtal  and  gular  patohes— of  the  lower  parts 
are  well  known  to  evei;:;  person  of  observation,  as  is 
the  markedly  forked  tul,  which  is  become  proverbial 
•f  this  bird. 

Taking  the  word  Swallow  In  a  more  extended  sense,  it  is 
used  Tor  all  the  memben  of  the  Family  Htnmdinidm,*  ex- 
eepting  a  few  to  which  the  nsme  Martik  (vol.  xv.  p.  587) 

principles)  would  apply  to  the  Swallow  the  generic  term  of  Ctiell- 
aan.  gener&lly  acceptetl  for  the  Martin  (toI.  xv.  p.  ■■WT),  and  to 
the  latter  Hlrundo.  Herein  he  is  technlcftlly  incorrect,  for  one 
of  the  first  principles  of  zoological  nomenclature  has  always  been 
that  a  xeneric  term,  to  be  valid,  must  be  defined.  In  the  ab- 
sence ordeflnlUoD  such  a  term  may  be,  by  courtesy,  occasionally 
accepted ;  but  this  courtet?  has  never  been,  nor  except  in 
America  Is  likely  to  be,  extended  to  the  misapplication  here  In 
question. 

'  Hence  the  common  Enirllsh  name  of  "  Chimney-Swallow." 
In  North  America  it  la  usually  the  "  Barn-Swallow." 

*  It  muflt  be  noted  that  the  Swallow  has  been  obwrred  in  Eng- 
land In  every  month  of  the  year :  but  its  presence  tlom  the  be- 
ginning of  December  to  the  middle  of  March  Is  an  extremely 
rare  occurrence. 

■  See  John  Hunter's  Emaj/f  nnd  ObtennfionJi  in  yahirnC  BUtnrv, 
edited  by  Sir  R.  Owen  in  1861  (1i.  p.  280).  An  excellent  bibllo- 
mphy  of  the  Swallow-torpidity  eontroverBy,  up  to  1878,  la  glren 
by  Prof  Coues  [Btrdt  nf  the  doiorado  Vaiteu,  pp.  S7S-.190),  who 
teems  sttil  to  hanker afterthe  ancient  &ith  in  nibematlon." 

*  An  enormous  amount  or  labor  has  been  bestowed  upon  the 
Hfrundinida:  by  Mr,  Sbarpe  (Oit  B.  Br.  Mwieum.  x.  pp.  811-210), 
only  commensurate,  perhaps,  with  that  required  fi>r  an  under- 
■tandlng  of  the  results  at  which  be  has  arrived.  Nothing  can 
better  snow  the  difficulty  of  nnravelUnfc  the  many  pussies  which 
the  Family  often  than  this ;  and  it  is  to  be  hoped  that  in  bis 
flnetr-Ulnatrated  iiomograpk  which  Is  now  in  ooune  of  ptU>lioa- 
tlOD  he  will  mieceed  In  elearlos  up  some  of  them. 


has  been  applied,  and  thia  Family  ladndm  from  80  to  100 
species,  which  have  been  placed  in  luaay  diSietent  genna. 
The  true.  Swallow  iiai  very  many  affines,  lome  of  wlUek 
range  almost  as  widely  aa  itself  does,  while  othen  Meabt 
have  curiously  restricted  limits,  and  macb  the  same  may 
be  said  of  several  of  its  more  distant  relatives.  Batalto- 
gether  the  Family  forma  one  of  the  most  circumscribed 
and  therefore  one  of  the  moet  nataral  gtonps  of  Okimi, 
having  uo  near  allies ;  for,  thonj^h  in  ootwam  appearasoa 
and  in  some  habits  the  Swallows  bear  a  considerable  re- 
semblance to  Swifts  (g.r.),  the  latter  belong  to  a  very  dif- 
ferent Order,  and  are  not  Passerine  birds  at  all,  as  their 
structure,  both  internal  and  external,  proves.  It  has  been 
sometimes  stated  that  the  mrundtnidte.  have  their  nearMt 
relations  in  the  Flycatchebs  (vol.  ix.  p.  307) ;  bat  the  is- 
sertion  is  very  questionable,  and  the  supposition  that  they 
are  allied  to  the  Ampdidm  {ef.  Waxwino^  though  possibly 
better  founded,  has  not  as  yet  been  confirmed  by  any  ana- 
tomical investigation.  An  affinity  to  the  Indian  and  Ant- 
traliaa  ^rbuMKS  (the  species  of  which  gmus  are  often  koowa 
Wood-Swallows,  or  Swallow-Shrikos)  has  also  been  nit- 
geeted ;  and  it  may  turn  ont  th^  this  geons,  with  ill 
neighbors,  may  lie  Ae  direct  and  leas  modified  desoendaBb 
of  a  generalised  type,  whence  the  BlrmmiimAm  have  di- 
wrKCKl ;  hut  at  present  it  would  seem  as  if  the  soggestioi 
ori^iuHtcd  only  in  the  similarity  of  certain  habits,  sodi  h 
swift  flight  and  the  capacity  of  uniatermptedly  taking  sod 
swallowing  insect-food  on  the  wing. 

Swallows  are  nearly  cosmopolitan  birds,  inhabiting 
every  coimidenible  country  except  New  Zealand, 
wherein  only  a  stray  example,  presumably  from  Atu- 
tralia,  occa-sionallv  occurs.  (a.  k.) 

SWAMMERDAM,  John  (1637-1680),  may  be 
ranked  almost  with  Leeawenhoek  as  one  m  the  mot 
emineot  Dutch  natoraliats  of  the  17th  oentnxy.  Bon 
at  Amsterdam  in  1637,  the  son  of  an  apothecair  uid 
naturalist,  he  was  destined  for  the  chturcn ;  but  he  in- 
sisted on  passing  over  to  the  profession  of  medidoe, 
meanwhile  passionately  devoting  himself  to  the  study 
of  insects.  ITaving  necessarily  to  interest  himself  ia 
human  anatomy,  he  devoted  mudi  attention  to  the 
preservation  and  better  demonstration  of  the  variona 
structures,  and  he  devised  the  method  of  stndyiog 
the  circulatory  system  by  means  of  iojectionsj^  doinf; 
the  greatest  service  to  practical  anatomy.  The  fame 
of  his  collection  soon  became  European ;  thus  the 
grand-duke  of  Tuscany  offered  him  12,000  ftorim 
[$4680]  for  his  oollectioo,  on  condit^ou  of  hiscominf 
to  Florence  to  continue  it.  His  General  Sutorg  t/ 
Initect$  and  other  kindred  works  lie  at  the  foDDdatioo 
of  modem  entomology,  and  include  many  important 
discoveries.  Thus  be  cleared  up  the  subject  of  the 
metamorphosis  of  insects,  and  in  this  and  other  ways 
laid  the  beginniogs  of  their  natural  olassiGcation,  whue 
his  researches  on  the  anatomy  of  mayfli^  and  bees 
were  also  of  fundamental  importance.  His  dcvotioo 
to  science  led  to  his  neglect  of  jtractioe ;  his  father 
greatly  resented  this,  itnd  8topi»ed  all  supplies ;  and 
thus  Swammerdsm  experieMced  a  i.ieriod  of  consider- 
able privation,  which  had  the  mo.'^t  unfortunate  con- 
sequences to  his  health,  both  bodilv  and  mental  In 
1675  he  published  his  nistorv  of  the  Ephrmera,  and 
in  tho  same  year  his  father  nied,  leaving  him  an  ade- 
quate fortune,  but  the  mischief  was  irreparaUe.  He 
became  a  hypoohondriao  and  mystic,  iomed  the  fol- 
lowers of  Antoinette  Bourignon,  and  died  at  Amster- 
dam in  16S0. 

SWAN  (A.-S.  S'toflnand  Stoon,  Icel.  Svanr,  Dutdi 
Ztoaan,  Germ.  Sdiwan\,  a  larire  swimming-bird,  wd 
known  from  being  kept  in  a  half-domesticated  condi- 
tion throughout  many  parts  of  Europe,  whenoe  it  has 
been  carried  to  other  countries.  In  England  it  wis 
far  more  abundant  formerly  than  at  present,  the 
young,  or  Cygnets,'  being  highly  esteemed  for  ths 
table,  and  it  was  under  especial  enactments  for  its 
preservation,  and  regarded  as  a  "  Bird  Boyal "  that  no 
snltlect  could  possess  without  license  from  the  cniwn. 

•  Here,  as  in  so  many  other  casea,  we  have  what  may  be  calM 
the  "table-name"  of  an  animal  derived  from  the  Noman- 
French.  while  that  wbteh  It  bore  when  alive  was  of  TWbbn 
orlcln. 
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tlie  ffranting  of  wfaiob  lioeiue  was  aooompanied  hy  the 
oonditioQ  that  every  bird  in  a  "game  "  (to  use  the  old 
legal  term)  of  Swans  should  bear  a  distinguishing 
mark  of  ownersUip  {cj/gninota}  on  the  bill.  Ori^iu- 
allv  this  privilege  was  ooaferred  on  the  larger  free- 
holdeiB  only,  bat  it  was  gradually  extended,  so  that  in 
the  rdgn  of  Elisabeth  upwards  of  900  distinct  Swan- 
marks,  oein^  those  of  private  persons  or  oorporations, 
were  recognized  by  the  royal  Swanherd,  whose  juris- 
diction extended  over  the  whole  kingdom.  It  is  im- 
possible here  to  enter  into  further  detuls  on  this  suh- 
iBctf  interesting  aa  it  is  &om  various  points  of  view.' 
It  is  eBough  to  remsA  tiut  all  the  proteotion 
ftflforded  to  the  Swan  points  out  that  it  was  not  indi- 
xenous  to  the  British  ulaads^  and  indeed  it  is  stated 
(thouKh  on  uncertain  authority)  to-  have  been  intro- 
daoecT  to  England  in  the  reign  of  Biohard  Coeur  de 
lion  ;  but  it  is  now  so  perfeo^y  natiuaJized  that  birds 
having  the  full  power  of  flight  remiun  in  the  oountry. 
There  is  no  evidence  to  show  that  its  numbers  are  ever 
iuOTeased  by  immigration  from  abroad,  though  it  is 
known  to  breed  as  a  wild  bird  not  further  from  our 
shores  than  the  extreme  south  of  Sweden  and  poeubly 
in  Denmark,  whence  it  may  be  traced,  but  with  con- 
viderable  vaeuities,  in  a  southeasterly  direction  to  the 
valley  of  ike  Danube  and  the  western  part  of  Central 
Asia.  In  Europe,  however,  no  definite  limits  can  be 
assigned  for  its  natural  range,  since  birds  more  or  less 
Teolained  and  at  liberty  consort  with  those  that  an 
truly  wild,  and  either  induce  them  to  settJe  in  locali- 
ties beyond  its  bounda^  or  of  themselves  oocupy  such 
localities,  so  that  no  differenoe  is  observable  between 
diem  ana  their  untamed  brethren.  From  its  breedinc- 
^ronnds.  whether  they  be  in  Turkestan,  in  south- 
eastern Europe,  or  Scania,  the  Swan  migrates  soath- 
ward  towards  winter,  and  at  that  sesson  may  be  found 
in  northwestern  India  (though  rarely),  in  Sgypt)  snd 
on  the  shores  of  the  Mediterruiewt. 

The  Swan  jolt  spoken  of  la  by  some  naturalists  named  Hhe 
Mate  or  Tam«  Swan,  to  distingafsh  it  from  ono  to  be  pres- 
«ntly  mentioned,  bat  it  is  tbe  Swan  simply  of  the  English 
langnageandliterataie.  ScleotiflcallyitiiDBiulIykDowQaa 
Oj^ffHHt  olor  or  0,  hmrmm^k*.  It  needs  little  descrintion ;  its 
luge  slie,  its  spotless  white  plomage.  its  red  dIU,  sor- 
mouoted  by  a  black  knob  (technically  uie  "  berry  ")  larger 
in  the  male  than  in  the  female,  its  black  legs  and  stately 
Appearance  on  the  water  are  fiimiliar,  either  from  figares 
innamerable  or  from  direct  observation,  to  almost  every 
one.  When  left  to  itself  its  nest  is  a  large  mass  of  aqnatio 
plants,  often  |riled  to  the  height  of  a  couple  of  feet  and 
jKMsibly  some  six  fbet  in  diameter.  In  the  midst  of  this  is 
a  hollow  which  contains  the  eggs,  generally  from  five  to 
nine  in  number,  of  a  grayisb-oUTe  color.  The  period  of  in- 
eabation  is  between  five  and  six  weeks,  and  the  yonng 
wtien  hatched  are  elotbed  in  sooty-gray  down,  which 
sacceeded  by  feathers  of  dark  sooty-brown.  This  snit  is 
gmd gaily  replaced  by  white,  but  the  yonng  birds  are  more 
than  a  twelvemontb  old  before  they  lose  all  trace  of  color- 
in|c  and  become  wholly  white. 

It  was,  however,  noticed  by  Plot  (JV.  H.  StqffirrdAire,  p. 
228)  200  years  and  more  ago  that  certain  Swans  on  the  Trent 
had  white  Cygnets;  and  itwu  snbseqaently  oboerved  of 
■ach  Urds  that  both  parents  and  wogeny  bad  legs  of  a  paler 
color,  white  the  yonng  had  not  ttte  bine  bill "  of  ordinary 
Swans  at  the  nmeags  that  hia  in  some  parts  of  tt^  ooantty 
givcxi  thvn  a  name^  Msides  offlsring  a  few  other  mioor  dlf- 

1  At  the  present  time  the  Qoeen  and  the  Companies  of  Dyen 
and  Vintnera  stOl  maintain  their  Swans  on  the  Thamea,  and  a 
yearly  expedition  la  made  In  the  month  of  Aovost  to  take  op  the 
young  blra«— thence  called  "  Swan-upplng  "  ana  corrapU;  "Swan- 
bopping  "—and  mark  them.  The  U^e«  Swannery  In  England, 
Inoeed  (he  only  one  worthy  of  the  name,  ii  that  belonging  to 
Liord  Ilohester,  on  the  water  called  the  Fleet,  lying  imnde  the 
Chesil  Bank  on  the  ooaat  of  Dorset,  where  from  700  to  doable  that 
samber  of  birds  may  be  kept— a  stock  doabtlem  too  great  Ibr  the 
■area,  bnt  very  small  when  compared  with  the  nnmbers  that  need 
to  be  retained  on  varioos  rivers  In  the  coantiy.  The  Swanplt  at 
Norwich  seem^  to  be  the  onlj  place  now  exutlng  for  Ihttening 
the  Cygnets  for  the  uble— an  expenrive  proceas,  bat  one  fhlly 
appr«ouUed  by  those  who  have  tasted  the  leaolts.  The  English 
Swan-lawB  and  regnlationa  have  been  concisely  but  admirably 
treated  br  the  late  Seijeant  Manning  (Aww  OydtmmcUa,  xxUL 
pp.  271,  2n),  and  the  snbject  of  Swas-marks,  elucidated  by  nn- 
pubL^ed  material*  In  the  Brlttsh  llnsenm  and  other  libraries,  Is 
one  of  which  a  compendSons  acooont,  ftmn  an  antSqoarlan  and 
iUstorleal  point  of  tmw,  would  be  vaiy  desitatde. 
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ferences.  These  bein|^  examined  by  Tarrell  led  him  to  an- 
nounce {Proe,  Zool.  Soaety,  1838,  p.  19)  the  birds  presenting 
tbem  as  forming  a  distinct  species,  C.  mmutoMts,  to  which 
the  English  name  of  "  Polish "  Swan  had  already  been 
attached  by  the  London  poulterers.'  There  is  no  qnestiou 
so  fju*  as  to  the  facts ;  the  doubt  exists  aa  to  their  bearing  in 
regard  to  the  validity  of  the  so-called  "species."  Though 
apparently  wild  birds,  answering  fkirly  to  the  description, 
occasionally  occur  in  hard  winters  in  Britain  and  some 
parts  of  the  Enropean  Continent,*  their  mother  country  has 
not  yet  l>eeD  ascertained, — for  the  epithet "  Polish  "  is  but 
fanciful, — and  most  of  the  iaformaCion  respecting  them  is 
derived  only  ft'om  reclaimed  examples,  which  aro  by  no 
means  common.  Those  examined  by  Yarrell  are  said  to 
have  been  distinctly  smaller  than  common  Swans,  bnt  those 
recognued  of  late  years  are  la  distinctly  larger.  The  mat- 
ter reqniree  much  more  investigation,  and  it  may  be  re- 
marked that  occasionally  Swans,  so  &r  as  is  known  of  the 
ordinary  stock,  will  prodnce  one  or  more  Cygnets  differing 
from  the  rest  of  the  orood  exactly  in  the  ebaracters  which 
have  been  assigned  to  tiie  so-csUm  Ptdish  Swans  as  spedflc 
namely,  their  white  plumage  slightly  tinged  with  boff,  their 
pale  legs,  and  fiesfa-colored  bill.  It  may  be  that  here  we 
have  a  ease  of  &r  greater  interest  than  the  mere  question 
of  specific  distinction,*  In  snne  degree  an^ogons,lnit  yet  in 
an  opposite  direction,  to  that  of  the  so-called  Aim  aj^ripen- 
ni*  before  mentioned  (Peacock,  vol.  zriii.  p.  454). 

Thns  mnch  having  been  said  of  the  bird  which  is  nowa- 
days commonly  called  Swmi,  and  of  ita  allied  form,  're 
most  tam  to  other  spedes,  and  first  to  one  that  uieienify 
must  have  been  the  exclusive  bearer  in  England  of  the 
name.  This  Is  the  Whooper,  Whistling,  or  Wild  Swan*  tt 
modem  nsage,  the  Oggtim  mmmciu  or  C  /tmtt  of  most  authors, 
which  was  donhtlesa  always  a  winter-visitant  to  this 
country,  and,  though  nearly  as  balky  and  quite  as  purely 
white  in  ite  adult  plnouige,  is  at  once  recognisable  from  the 
species  which  has  been  naif  domesticated  by  its  wholly  dif- 
ferent bnt  equally  gtacefbl  carriage  and  its  bill— which  is 
black  at  the  tip  and  lemon-yellow  for  a  great  part  of  its 
base.  This  entirely  distinct  species  is  a  native  of  Iceland, 
eastern  Lapland,  and  northern  Russia,  whence  it  wanders 
Bonthward  in  autumn,  ud  the  musical  tones  it  utters  (oon- 
trasting  wiUi  t}ke  silence  that  has  caused  its  relative  to  be 
often  called  the  Mute  Swan)  have  been  celebrated  from  the 
time  of  Homer  to  our  own.  Otherwise  in  a  general  way 
there  is  littJe  difference  between  the  habits  of  the  two,  and 
very  doeely  allied  to  the  Wbooperisamuobsmallerspecies, 
wiu  very  welt  marked  characteristics,  known  as  Bewick's 
Swan,  C.  bewiefct.  This  was  first  indicated  as  a  variety  of  the 
last  by  Pallas,  but  its  specific  validity  is  now  fully  estab- 
lished. Apart  from  sise,  it  may  be  externally  distinguished 
from  the  whooper  by  the  bill  having  only  a  small  patch  of 
yellow,  which  inclines  to  an  orange  rather  than  a  lemon 
tint ;  while  internally  tiie  difference  of  the  vocal  organs  is 
well  marked,  and  its  cry,  though  melodious  enough,  is 
unlike.  It  has  a  more  easterly  home  in  the  north  than 
the  Whooper,  bot  in  winter  not  nnf^nenUy  ooenrs  in 
Britain. 

Both  the  species  last  mentioned  have  their  representa- 
tives in  North  America,  and  in  each  case  the  trans- Atlantic 
bird  is  considerably  larger  than  that  of  the  Old  World.  The 
first  is  the  Tmmpeter-Swsn,  C.  hmeetnmlvr,  whloh  has  Uie 
bill  wholly  black,  and  the  second  the  C,  ashnalMwat  or 
a««rwm«r— greatly  resembling  Bewick's  Swu,  but  with 
the  colored  patches  on  the  bill  of  less  extent  and  deepening 
almost  into  scarlet.  South  America  produces  two  veiy  dis- 
tinct birds  oomnumly  regarded  ss  Sinms,^the  Black-necked 
Swan  and  that  whitui  Is  called  Cbseorvfta  or  Cbsearote.  This 
last,  which  Inhabits  the  Bonthem  extremity  of  the  continent 
to  Chili  and  the  Argentine  terrifanr,  and  visits  the  Falkland 
Islands,  b  the  nnallest  species  known,— pare  white  in  odor 
except  the  tip  of  Its  iwUnarUs,  but  having  a  red  UU  and  red 

*  U.  Oerbe,  In  his  edition  of  Degland's  OnUtMogte  Etavpteime 
(11.  p.  477),  makes  the  amusing  minake  of  attributing  thti  name 
to  tne  "foumurt "  (furriers)  of  London,  and  of  readmg  It  "  (>pne 
da  p6U  ''jpolar,  and  not  Polish,  Swan}. 

*  Chiefiy  In  the  northwest,  bnt  Lord  LUfbrd  has  recorded  (iUi, 
1860,  p.  351)  his  having  met  with  them  In  Corfu  and  Eplrus. 

*  The  most  recent  authorities  on  the  Polish  Swan  are  Steven- 
scm.  In  separately-printed  advance  sheets  (1874)  of  his  £ird«  qf 
NortdUe  (vol.  111.),  and  Southwell  iTrana.Ifoif.  A  tforv.  Nai,  9oeiety. 
11.  pp.  268-280),  as  well,  of  course,  as  Dresser  (B.  Bunpe,  vL  pp. 
429--18S,  pL  419,  Figs.  1,  2). 

*  In  some  districts  it  Is  called  by  wild-fowlers  "  Elk,"  wUch 
perhaps  may  be  cognate  with  the  Icelandic  AM  and  the  Old  Ger- 
man iSit  or  Etp»  (cT  Oeener,  OmtOoloffta,  pp.  feS,  SM),  though  by 
modem  Qermans  SSb-achwan  seems  to  be  tued  for  the  preceding 
q>ecles. 

■  Examples  of  both  these  ipedes  have  been  recorded  as  occur- 
ring in  Britain,  and  there  can  be  little  doubt  that  the  first  has 
made  Its  waf  hither.  Concerning  the  second  more  pi«eise  details 
srereqnlied. 
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Ibet*  Th«  fimner,  C.  mdamoeoryiiM  or  m^HMDif,  if  not  dls- 
eorered  by  mtUat  navlnton,  wu  obaervAd  by  Narbontngb 
2d  Avgittt,  1070^  in  tbe  Strait  of  Hagellan,  u  annotinood In 
VSH  in  tiie  flirt  edition  of  his  Fmo^s  (p.  68).  It  wu  nb- 
■eqiuotiy  foand  on  tiie  FlUUud  luaadi  dnrlngthe  FMnch 
S8titl«m«nt  then  in  1764-66,  M  stated  by  pBrnettr  (  Kmcm 
ed.  2;  li.  pp.  2es  99),  and  was  flnt  teohntcally  described  Ln 
1782  by  Molina  (Sowio  MiUa  Aor.  Nat,  dd  aOe,  pp.  234, 344). 
Iti  nuige  Mems  to  be  mnoh  the  aame  as  that  of  the  Osaoa- 
Toba,  ezoBpt  tlufe  it  flomei  ftutber  to  tbe  northward,  to  tbe 
CMMSt  of  aoatbam  Bfaatl  on  Hw  eart,  wid  perham  into  Bo- 
liiia  on  tiie  west.  It  is  a  Teiy  handsome  bird,  of  large  sise, 
with  a  bright  red  nasal  knob,  a  black  neok,  and  the  rert  of 
its  plDmagepore  whits.  It  has  been  introdooed  into  Eoiopcs 
and  breeds  neely  in  eonihiement. 

A  greater  Infeunst  than  attsebes  to  the  Boatb^Ameriflan 
birds  lart  mentioned  is  that  which  invests  the  Black  Swan 
of  Australia.  Considered  for  ao  many  oentnriee  to  be  an 
imposstbiUty,  the  knowledge  of  its  ezistenee  seems  to  have 
Imprened  (moro  periiaps  uian  anything  else)  the  popular 
mud  with  the  notion  of  (he  eztnme  divergenoe — not  to 
say  the  contrariety— of  tbe  onanio  prodacta  of  that  ooan- 
try.  By  a  slngnlar  stroke  of  ftirtone  we  are  able  to  name 
the  precise  day  on  which  this  oaezpeeted  disoovery  was 
made.  The  Dotch  navigator  Willem  de  Vlaming,  visiting 
the  west  coast  of  Znidland  (Soathland),  sent  two  of  his  boats 
on  the  6th  of  January,  1697,  to  explore  an  estoary  he  had 
foand.  There  their  crews  saw  at  ftrrt  two  and  then  more 
Black  Swans,  of  wliich  they  oangbt  four,  taking  two  of  them 
alive  to  Batavia;  and  Valentyn,  who  eeverid  yean  later 
reooonted  ttiis  voyage,  gives  In  his  work'  a  plate  r^ireaent- 
Ing  the  ship,  boats,  and  birds,  at  the  month  of  what  is  now 
known  tmrn  this  circumstance  as  Swui  Blver,  the  most 
Important  stream  of  the  thriving  colony  of  Wert  Anstralia, 
which  has  adopted  this  very  bird  as  its  armorial  symboL 
Valentyn,  however,  was  not  the  first  to  publish  this  inter- 
esting disoovery.  Newsof  It  sotm  reacheid  Amsterdam,  and 
tiie  bnnomaster  of  that  dty,  WitMn  by  name,  himself  a 
fellow  of  the  Boyal  Socie^,  lost  no  time  In  oommonlcating 
tbe  chief  fsots  ascertained,  and  among  ttiem  the  ilnding 
the  Black  Swans,  to  Martin  Lister,  \^  whom  they  were  laid 
before  tiiat  society  in  Ootober,  1696,  and  printed  in  its 
i1Ulosi)pMoairraasae(toMa(xx.p.361).  Snbseqnent  voyagers, 
Oook  and  others,  fimnd  that  the  range  of  the  spMies 
extended  over  the  greater  part  of  Anstnlia,  In  many  dis- 
tricts of  irttieh  it  was  abandant  It  has  rinee  rapidly 
asBTBMBd  In  nnmben,  and  vtU  most  likely  aooa  oease  to 
«xl8t  as  a  wild  Wrd,  baft  Its  dngnlar  and  omanuntil  Vpear- 
anoewill  probably  preserve  It  as  a  modified  captive  in  mart 
civilised  coantriM,  and  periiaps  even  now  there  are  more 
Uaek  Swans  In  a  reclaimed  eondltitm  in  otiier  lands  than 
Ma  at  large  in  thrir  mother  eonntiy.  The  ipedes  soaroely 
needs  deMorlpttui ;  the  sooly  blaek  of  Its  guieral  pinmsge 
Is  reUeved  vr  the  snowy  white  of  Its  fli^dk^fletithers  and  its 
eoial-Uke  bill  banded  with  ivtn7. 

The  Cygn  ince  admittedly  form  a  well-defined  gronp 
of  the  Family  Anatida^  aod  Uiere  is  now  do  doabt  as 
to  its  limits,  ezoept  in  Ute  esse  <tf  (he  Cssearobs 
■bore  mentioned.  This  Inrd  wonld  seem  to  be,  as  is 
so  often  fonnd  in  members  of  the  South  American 
fauna,  a  more  generaliind  form,  presenting  several 
oharacteristios  of  die  .AnofuuE,  while  the  rest,  even  its 
Blaok -necked  oompatiiot  and  the  almost  wholly  Blai^ 
Swan  of  Australia,  have  a  higher  morphologiud  rank. 
Exdndinf  from  consideration  the  little-known  C. 
davidiy  or  the  five  or  six'  species  of  the  Northern  hemi- 
sphere, four  present  the  curious  character,  somewhat 
analogous  to  that  found  in  certain  Cbanbs  (vol  vL  p. 
484),  of  the  penetration  of  the  stemnm  WUietnohea 
nesTiy  to  the  posterior  end  of  the  keel,  whence  it 
rrtimis  forward  and  upward  sgain  to  revort  and  ento' 

1  Dr.  St«}neger  (Proe.  U.  8.  IM.  Mtuaan,  1682,  pp.  177-170)  has 
been  at  much  puns  to  show  that  thli  Is  no  Swan  at  all,  bat 
mvely  a  large  Anstine  form.  Further  research  may  prove  that 
his  views  are  well  founded,  and  that  this,  with  anotner  veiy  im- 
perfiactiy  known  species,  C  daoidt,  described  by  Swlnboe  (Proc 
SooL  8oHet§,lSJO,p.  480)  ttom  a  single  specimen  In  the  Hiueum 
of  Inking,  should  M  removed  fhim  the  3ub-FamllT  (Vonjne.  Of 
a  eomroba  Hr.  Otbeon  remarks  (iUs,  1680,  pp.  36.  ST)  that  Its 
"  note  Is  a  loud  truiopet-calV'  snd  that  It  swims  with  "  the  neck 
curved  and  the  wings  raised  after  tbe  trae  Swan  model." 

s  Oammonly  quoted  as  Oud  at  Mata  Oott  Tndten  (Amsterdam, 
172S).  The  Incidents  of  the  voyage  are  related  in  Deel  111. 
Hoofdst.  Iv.  (which  has  for  Its  title  Description  of  Banda)  pp.  68 
-31. 

s  The  a  wwM  doabtfUlIy  described  by  Ut.  Hnme  (IMf,  1671, 
pp.  412,  «t8)  ftom  India,  thongh  zeoosnlsed  by  Dr.  Stcgneger  (w 
tipni,  seems  to  be  only  tbe  Immatoie  of  the  Hate  Bwan. 


the  longs;  but  in  the  two  laiser  of  these  species,  when 
adult,  the  loop  of  the  tnchea  oetween  the  walls  tbe 
keel  lakes  a  vertical  direction,  while  in  the  two  sm tiler 
Uie  bend  is  horisontal,  thos  affording  an  easy  mode  of 
reoogpising  tbe  respective  spemes  of  each.*  Fosd 
remains  of  more  than  one  species  of  Swan  have  bees 
found.  The  most  remarkable  is  C.  falameri,  whidk 
was  nearlpr  a  third  larger  thwa  the  Mute  Swan,  and 
was  dewinbed  from  a  Maltese  cave  \^  'Ptof.  Puker 
in  the  Zoological  Tranmu^nM  (vi.  pp.  119-124,  pL 
30).  (a.  H.f 

SWANSEA,  a  munidpal  and  psriiamntary  bor- 
ough and  lai^ge  seaport  of  Glamorganshire,  -SoqUi 
Wales,  is  finely  situated  in  an  an^  betiremi  lofty  b^ 
on  t^e  river  Tawe,  near  ita  mooih  in  the  baantifm 
Swansea  Bty,  a  reosit  of  the  Bristd  Channel,  and  on 
the  Ghreat  Weeteni,  London  and  North- Western,  Mid- 
land, and  Rhondda  and  Swansea  railway  lines,  4& 
miles  west-northwest  of  Cardiff.  Being  for  the  moBt 
part  of  oomparatiTely  modem  growth,  the  strseti 
are  laid  out  with  great  regularity.  Swansea  retuia 
few  teaoes  of  antiquity,  and  some  of  its  more  pic- 
turesque features  have  been  destroyed  to  make  foom 
for  the  construction  of  do<^B.  Of  the  old  castle, 
origmally  founded  in  1099  Henry  Beani^mp,  esn 
of  Warwidc,  to  secure  possession  of  his  lands  m  tbe 
province  of  Oower,  the  prindpal  remainsare  the  ken, 
onilt  by  Bishop  Gower  of  St  David's  after  tbe  cuue 
had  been  for  some  time  in  mins,  a  range  of  aidwd 
dnngeons  lit  fav  looplioleB,  and  the  hall,  now  fitted  19 
foruaeasaTolanteBr  driUhalL  llwreaTO  ftagnwnto 
of  a  wall  with  a  Gothio  window  of  tbe  hoai^al  of  8i 
David,  founded  by  Bishop  Gower  in  1331.  THieefawdi 
of  St.  Ma^'s,  founded  Uie  same  Indiop,  was  rdxult 
in  1739,  with  the  exception  of  the  tower  and  ehsnoeL 
The  modem  puUio  buildings  include  the  gnildbail,  ia 
the  Italian  style  wiUi  Corinthian  pillars  and  pilaston. 
enn^bed  in  1849,  and  comprehending  the  mmudpsl 
offices,  the  crown  and  ntnprtus  courts,  the  ooudcS 
chamber,  and  the  library  of  the  Swansea  and  Nettb 
Incorporated  Law  Society ;  the  ro^  inatitntion  of 
South  Wales,  established  1835,  a  building  in  the  lome 
style,  and  embnuang  a  lilnrary,  a  lecture  ball,  and  a 
museum  of  geology^  mineralc^,  natural  lustory,  and 
abtiqaities ;  tbe  me  pnUio  libn^,  scAkmIb  of  art,sBi 
art  gallery,  a  fine  new  building  with  about  30,000  nl- 
umes  (iucloding:  the  library  of  the  Bev.  Bowlaal 
Williams,  one  ofthe  authors  of  Ettayt  and  Raiaei) 
and  a  large  number  of  beautiftil  engravings ;  tbegnai- 
mar  school,  founded  by  Hugh  Gore,  bishop  <tf  Water- 
fbrd,  in  1682;  the  market  (1830),  the  oattle  mtAA 
(1864) ;  the  Albert  hall  for  oonoerts  (1864),  with  a 
smaller  hall  erected  in  1881 ;  the  agrionltaral  hall ;  tie 
working  men's  dub  (1876)  ^he  Pnnoe  of  Wales  hsO 
{ 1 882) ;  and  two  theatres.  The  benevolent  institntioit 
include  the  general  hospital,  founded  in  1817,  and  r^ 
built  with  the  addition  of  two  wings  in  1 878 ;  the  Cu- 
brian  institution  for  the  deaf  and  dumb,  founded  in 
1847.  and  several  times  extended :  the  Swansea  sad 
South  Wales  institute  for  the  blind  (1865) ;  the  nmaing 
institution  (1853);  the  provident  dispensaiy  (1876); 
the  eye  hospital  (1878);  the  induMrial  home  (1859); 
and  the  saflors'  home  (1864).  Swansea  is  speoisSr 
well  supplied  with  parks  and  recTeataoo  grounda 
llioy  inoTude  Brynmill  grounds  between  Parfcwem  sad 
Singleton  (1872),  0  aorea  in  eztoit,  and  contuning  a 
boratiftal  rsBerroir  and  omamentallawns ;  Cwmdonna 

*  The  correct  scientific  nomeneUtote  of  the  Swans  is  a  Mtaocr 
that  offers  many  dlfflcnltlea,  but  they  are  of  a  kind  ikr  too  techntwl 
to  bare  any  interest  for  the  general  reader.  Dr.  EHdneger,  in  h» 
learned  "  Outllnea  of  a  MoDOgmph  "  of  the  groap  (■(  Mifn>,  ksi 
employed  mnob  research  on  ue  sabjeet,  with  the  result  (wUca 
can  only  be  deemed  unhappy)  of  npaetttng  neariy  «U 
views  bitheito  existing,  and  propounding  some  vhloi  ftw  onu- 
thologlsta  outside  of  his  adopted  oonntty  are  Utely  to  aoecpt. 
since  the  principles  on  which  he  has  gone  are  not  those  eon- 
monly  received,  nor  (it  may  perhaps  oe  added)  are  based  <* 
common  sense.  In  the  text,  as  above  written,  care  bes  bwa 
taken  to  use  names  wblcb  will  oauae  little  if  any  mlssndsfstsaft 
iM,  and  this  probably  is  aU  that  can  ba  said  in  Iheiiiusunlimi 
oreonftidim. 
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>trk,  on  the  tiplandB,  13  acres,  and  commanding  fine 
riewB ;  the  new  reoreation  groand,  fonned  in  1883,  II 
icrea,  aitoated  between  Brynmill  and  the  Oystermontb 
vad;  Park  Llevelyn,  to  Uie  north  of  Swanseaj  40 
teres;  and  the  St.  HeWs  field,  near  the  beach,  about 
iO  acres,  now  being  hud  out   The  popalation  of  the 


Flan  of  Swuvea. 

monidpal  borough  (area  4363  acres)  io  1871  was  51,- 
703,  and  in  1881  it  was  65,597.  The  population  of 
the  pariiamentary  borough  in  1881  was  73,971.  Its  area 
then  was  4777  acres,  but  in  1885,  when  Swansea  re- 
oeiTed  independent  repieaentaUon,  the  area  was  di- 
miDished,  the  population  of  this  smaUer  area  being  60,- 
M3  in  1881. 

SwauM*  owes  its  prosperity  to  Iti  sftoation  in  the  neigh* 
boriiood  of  eztenslTo  ooUieries  and  to  ite  poaaession  of  gnat 
oataral  advsntagea  aa  a  harbor.  With  some  exaggeration 
it  hu  been  called  the  "  metallnrgical  centre  of  the  world," 
bat  the  title  most  at  least  b«  allowed  in  refereooe  to  oopper, 
irbieh  is  imported  to  be  unelted  fnon  all  parts  of  the  world. 
Ihe  smelting  of  oofqter,  which  haa  been  carried  oa  in  the 
Sirtriet  from  the  time  of  EliMbeth,  is  the  distinodTe  and 
most  important  indottry  of  the  town,  the  odiorB  including 
Uoplate  mannfactnre,  lead  smelting,  spelter  sod  sine  mann> 
fkcton,  the  extraction  snd  mannl^Mitare  of  silver,  nickel, 
■ttd  cobalt,  iron  smeltiag,  Siemens  steel  mannfiMtnre,  the 
BnannfMstnre  of  chemicals,  of  agrlcoltnral  mftonre,  and  of 
patent  Aiel,  and  the  constmctdon  of  mil  way  carriftffes  and 
wagons.  In  Swansea  Bay  there  are  vsloable  oyster  flsberiefl. 
The  earliest  harbor  works  on  a  large  scale  were  those  of 
the  South  Dock  Company,  begun  in  1847  and  opened  in 
1869.  This  dock,  which  has' an  area  of  abont  13  acres,  with 
a  balf-tide  basin  of  4  acres  and  a  lock  300  feet  long  by  60 
fcet  wide,  is  osed  principally  for  the  export  of  coal.  The 
north  dock,  completed  in  1868,  baa  an  area  of  abont  lOi 
acres,  in  addition  to  several  other  smaller  doiAs.  An  im- 
portant addition  was  made  by  the  completion  of  the  Prince 
of  Wales  Dock  in  October,  1881,  with  an  area  of  23  acres ; 
and  as  yet  this  additional  accomodation  is  more  than  eaf- 
ficient  for  the  trade  of  the  port.  In  1876  the  number  of 
sailing  and  steam  veasels  that  entered  with  cargoes  and  in 
ballast  from  foreign  oonntriea,  British  poascasions,  and  coast- 
wise was  7799,  of  1,068,002  tons ;  the  number  that  cleared 
being  7549,  of  1,041,078  tons.  In  1885  the  entrances  were 
7447,  of  1,461,048  tons,  tbe  clearanoes  7051,  of  1,366,117  tons. 
The  total  average  value  of  the  imports  of  foreign  and  colo- 
nfal  produce  daring  the  five  years  ending  1886  was  about 
i2,«0,000[$li»60«^],  but  has  bean  decrauing;  and  the 


total  average  value  uS  tlie  exports  of  the  prodnoe  of  the 
United  Kingdom  was  about  £1,500,000  [97,290,000],  but  has 
been  steadily  increasing,  and  has  reached  over  £2,000,000 
n|8,7a0,000j.  There  is  a  large  trade  with  France,  Portugal, 
^ain,  and  the  Mediterranean  ports.  There  is  also  consider- 
able trade  with  South  Africa,  and  tbe  trade  is  greater  witii 
South  thanwitb  North  America.  The  exports  consist  cMefly 
of  tbe  various  manufactures  of  the  town,  espoci- 
ally  tin  plates,  the  direct  trade  in  which  between 
Swansea  and  American  porta  has  within  the  last  two 
years  attained  great  Importance ;  and  Qie  imports  in- 
clude chiefly  metallic  ores,  timber,  and  various  kind 
of  provisions.  Shipbuilding  and  Bhip-repairing  are 
earned  on,  but  the  industry  is  of  minor  import* 
anee. 

Swansea  owea  its  origin  to  the  erection  of  the  castle 

in  1099  by  Henry  Beauohamp,  earl  of  Warwick,  who 
introduced  into  it  a  garrison  of  English  and  Flemish 
oolonists.  Tbe  fortress  was  frequently  assaulted  in 
tbe  12th  and  13th  centuries,  and  In  1260  was  burned 
down  by  Llewelyn  ab  Qrwfydd,  last  prince  of  North 
Wales.  During  tbe  insurrection  of  Owen  Qlendower 
against  Henry  IV.  it  was  agnin  destroyed.  Swansea 
was  created  a  borongh  by  a  charter  of  King  JcAn. 
wbicb  is  laXA  to  be  preserved  among  the  records  of 
the  Tower  of  London.  Tbe  earliest  charter  in  pos- 
session of  the  corporation  is  that  granted  by  Hennr 
IIL  in  1234,  oonrerring  upon  it  freedom  from  toft 
pontage  and  other  customs.  Its  privileges  were  con- 
firmed by  Edward  II.  and  Edward  III.  The  town 
was  daring  the  Civil  War  alternately  in  tiie  bands 
of  both  parties,  but  in  1647  the  castle  was  dis- 
mantled by  the  Parliamentarians,  after  which  Oliver 
Cromwell  was  made  lord  of  Swansea  of  the  nig- 
niory  of  Qower,  ud  of  the  nuwor  of  Kelvey.  The 
corporation  now  consists  of  a  mayor,  6  aldermen,  and 
18  councillors,  and  the  borone^  has  a  commission  of 
tiie  peace.  From  tbe  reign  of  Henry  VIIL  it  con- 
tribnted  along  with  other  boroughs  to  return  a 
member  to  pariiaanent.  In  16%  it  received  a  charter 
from  CnMnwell  permitting  it  to  return  a  member 
for  itself,  but  after  the  Bestoration  it  resumM  its 
ehaiaoter  as  contributory.  In  1882  it  became  tbe 
head  of  a  new  district  of  boroughs,  and  in  18ffi  it  re- 
ceived separate  reinvsentation  while  a  portion  of  Its 
area  was  also  induced  in  a  distrtet  of  boroughs  to 
which  it  gives  tbe  name.  In  tdie  reign  of  Edward 
IV.  the  osatla  came  marriage  to  the  Somenrt 
Ua^,  and  it  la  held  ^sw  tha  duke  of  Beaufort,  whoee 
title  of  Banm  Herbert  of  Oower  dates  from  1606. 

SWARTZ,  Olov  (1760-1818),  aodebnted  Swedish 
botanist,  was  bom  in  1760.  He  oommenoed  his  bo- 
(wnical  studies  in  TTpeala,  under  linneeus  and  Thnn- 
berg,  and  began  eariy  to  make  excursions.  He  made 
a  voyage  to  America  in  1783,  vi«ted  England  in  1788, 
return^  to  Sweden  in  1789,  and  was  made  professor 
of  natural  history  in  Stockholm.  He  was  Uie  author 
of  many  systematic  works,  and  lai^y  extended  onr 
knowledge  of  both  flowering  plants  and  myptogams. 
Hediedinl818. 

See  Sachs,  Geadttdde  d.  BofonO. 

SWATOW  (also,  less  iroquently,  Swartow  and 
Shantow),  a  port  of  CThina,  io  the  provinoe  of  Kwang- 
tung,  opened  to  foreign  trade  in  1869.  It  is  situated 
at  the  mouth  of  the  main  branch  of  the  river  Han, 
which  30  miles  inland  flows  past  the  great  city  of 
(Thow-chu  or  Tai-chu  (Tie-chu),  and  the  aarronDding 
00  on  try  is  more  populous  and  full  of  towns  and  villages 
than  any  other  part  of  the  province.  Enf^ish  mer- 
chants settled  on  Doable  Island  in  the  river  as  eaily 
as  1856;  but  the  city,  which  is  built  on  ground  but 
recently  recover«i  from  the  sea,  was  formerly  a  mere 
fishing  village.  The  trade  of  the  port  has  rapidly  in- 
creased. In  1869  718  vessels  of  all  nations  entered  or 
cleared  (of  310,500  tons  burden),  in  1884  1387  vessels 
(1,282,936  tons)— the  total  value  of  the  trade  being 
respectively  £4,800.1100  [$23,328,000]  and  £5,519,772 
[$26,826,091.92].  Tbe  surrounding  country  is  a  great 
sugar-cane  district  producing  annually  about  2^000,000 
piculs  (picul  =  ]33i  fi>)  of  sugar,  and  there  is  an  ex- 
tensive refinery  in  the  town  employing  upwards  of 
600  workmen  and  possessing  a  reserroir  fbr  7,000,000 
gallons  of  water.   Next  in  value  oom^  tbe  manofac- 
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tureof  bean-cdce,  which  is  also  imported  in  large  quan- 
tifciea  irotn  New-chwang,  Cbefoo,  Sbaoghat,  Amoy  and 
Hong-Kong  (total  import  in  1874,  1,408,384  piculs 
ri87,784,533i  ft]  ;  in  1884,  2,539,710  [338,628,000 
lb]  ).  Among  the  leading  exports  are  tea  (aince  about 
1872)  ;  grass-doth,  manufactured  at  Swatow  from  so- 
called  Taiwan  hemp  (the  fibre  of  the  Boehmeria  nivea 
from  Formosa) ;  ^ine-apple  cloth,  manufactured  in 
the  villages  about  Kieh-Yan^  (a  town  22  miles  distant); 
orangea,  for  which  the  district  is  famous )  cheap  ians ; 
and  pewter,  iron,  and  tin  wares.  Swatow  u  also  a  gieat 
emigration  port  In  1870  aboat  22,000  dlineae  em- 
barked there  for  Singapore,  Bangkok,  and  Saigon ; 
and  the  number  of  emigrants  has  since  iocreasea  so- 
that  British  Teasels  alone  carry  50,000  to  53,000  per 
annum.  Of  the  whole  foreign  trade  of  the  port  up- 
wards of  83  per  pent  is  in  British  bottoms,  the  tr^e 
with  Hong-Kong  beinj^  of  especial  importanccj  The 
population  of  Swatow  is  upwards  of  30,000.  In  1874 
the  foreign  residents  numoered  147  (63  Bridsh),  in- 
cluding Double  Island. 

Abont  1865  the  whole  Swatow  district  was  still  divided 
into  a  nambor  of  "  iodepeDdent  townsbipe,  each  mled  by 
its  own  headmen,"  and  the  popalatiou  .was  described  in  the 
official  gazetteer  as  "genemlly  rebellioas  and  wicked  in  the 
highest  de{p«e."  Mr.  Forrest,  British  oonsnlu  agent^  re- 
lates that  in  that  year  he  was  witness  to  the  preparations 
for  a  fight  between  the  people  living  on  the  opposite  sides 
of  the  estoary.  which  was  only  prevented  by  an  English 
war-vesseL  The  Taipiogs  swept  over  the  country,  and  by 
their  lavagea  and  plnndering  did  mneb  to  tame  tlie  Inde- 
pendence of  the  dans.  The  pnntshment  inflicted  in  1369 
by  Oommaoder  Jones  on  the  inhabitants  of  Otingpai  (On- 
ting-pei),  about  8  miles  from  Swatow,  for  the  attack  they 
had  made  on  the  boats  of  H.M.8.  "  Cockchafer,"  showed  the 
Chinese  authorities  that  snob  piratical  villages  were  not  so 
strong  as  had  been  sajq^oied.  Qeneral  Fanig  (a  native  of 
Chow-ehn-fti)  was  sent  to  reduce  the  district  to  order,  and 
he  oanied  oat  his  instmetionB  with  renunseleM  rigor. 

SWEAT.   See  Ndtrition,  voL  xvii.  p.  704. 

SWEATINGKSICKNESS.  A  remarkable  form  of 
dismse,  not  known  in  England  before,  attracted  atten- 
tion at  the  Tei^  beginning  of  the  reign  of  Henr^  YII. 
It  was  known  indeed  a  few  da^  after  the  landing  of 
Henry  at  Milford  Haven  on  August  7,  1485,  as  there 
is  clear  evidence  of  its  being  spoken  of  before  the 
battle  of  Bosworth  on  August  22.  Soon  after  the 
arrival  of  Henry  in  London  on  August  28  it  broke  out 
in  the  capital,  and  caused  jpreat  mortality.  Two  lord 
mayors  successively  and  six  aldermen,  beside  numer- 
ous other  persons,  died  m  one  week.  At  the  end  of 
Oc^ber,  however,  the  epidemic  in  London  suddenly 
ceased.  In  Oxford  it  had  already  begun  at  the  end 
of  August  and  lasted  with  great  mortality  for  six 
weeks.  In  the  course  of  the  autumn  it  attacked  vari- 
ous places,  and  b?  the  end  of  December  had  spread 
over  all  Enj^and.  Then  the  epidemic  disappeared  as 
suddooly  as  it  came.  This  alaimtng  malady  soon 
became  Known  as  the  sweating-sickness.  It  was  re- 
garded as  being  qnite  distinct  from  the  plague,  the 
pestilential  fever,  or  other  epidemics  previously  known, 
not  only  by  the  special  symptom  which  gave  it  its 
name,  but  also  by  its  extremely  rapid  and  ratal  course 
and  by  other  characters  to  be  noted  presently. 

"From  1485  nothing  more  was  heard  of  it  till  1507, 
when  the  second  outbreak  occurred,  which  was  much 
less  fatal  than  the  first  (it  is  said  because  the  treatment 
was  better  understood)  and  attracted  less  notice.  In 
1517  was  a  third  and  much  more  severe  epidemic.  It 
began  in  London  in  July,  and  lasted  till  the  middle  of 
December.  Many  distinguished  persons  died,  includ- 
ing Lord  Clinton,  Lora  Glrey  of  Wilton,  Andrea 
Ammonio,  the  king's  secretary,  and  othera,  with  an 
immense  number  of  the  common  people.  In  Oxford 
and  Cambridge  it  was  also  very  fatal,  as  well  as  in 
other  towns,  where  in  some  cases  half  the  population 
are  said  to  have  perished.  There  is  evidence  of  the 
disease  having  spread  to  Calais  and  Antwerp,  but  with 
Uiese  exceptions  it  was  oonfined  to  England. 


In  1 528  the  disease  recurred  for  the  fourth  time,  ud 
with  great  severity.  It  first  showed  itself  in  LuhIob 
at  the  end  of  May,  and  speedily  spread  over  the  whole 
of  England,  though  not  mto  Scouand  or  Ir^and.  Ib 
London  the  mortality  was  very  f^reat ;  the  court  wu 
broken  up,  and  Henry  VIIL  left  London,  rreqoeotlr 
changing  his  residence.  When  the  epidemic  ottsed 
cannot  be  aouurately  stated,  nor  have  we  any  prmie 
estimate  of  the  mortality.  The  most  remarkable  fact 
about  this  epidemic  is  that  for  the  first  and  last  time 
it  spread  over  the  Continent  On  the  25th  Joly,  \ia& 
(English  style)  or  1529  (Roman  stj^),  when  itwu  ll^ 

S'nning  to  dedine  in  London,  it  suddenly  appeared  it 
amburg.  The  stoiy  went  that  the  infection  w» 
brought  by  a  ship  returning  from  Enj^land,  tbesukn 
of  whi(&  were  suffering  m>m  the  disease.  Howerar 
thb  may  have  been,  the  disease  spread  rapidly,  so  tint 
in  a  few  weeks  more  than  a  thousand  persons  died,  hi 
less  than  a  week  it  had  spread  to  Liibeck,  and  this 
was  the  terrible  sweating-sickness  started  on  adestrse- 
tive  course,  during  which  it  caused  fearful  mortaEt; 
throughout  eastern  Europe.  FVance,  Italy,  and  Uk 
southern  countries  were  spared.  ^  It  spread  much  is 
the  same  way  as  cholera,  pasung  in  one  direction,  fioa 
north  to  south,  arriving  at  Switzerland  in  Deoeaber, 
in  another  northwards  to  D«UDark,  Sweden  and  N» 
way,  also  eistwards  to  Lithuania,  Poland,  and  B«, 
and  westwards  to  Flanders  and  Holland,  nnlea  indeed 
the  epidemic,  which  declared  itself  simultaneonBlyit 
Antwerp  and  Amsterdam  on  the  moming  of  September 
27,  came  from  England  direct  In  each  place  which 
it  affected  it  preTaUed  for  a  short  time  only,— gean- 
ally  not  more  than  a  fortnight  By  the  €»d  of  the 
year  it  had  entirely  disappeared,  except  in  eastm 
Switzerland,  where  it  lingered  into  the  next  year;* 
and  the  terrible  "  English  sweat "  has  never  appeared 
again,  at  least  in  the  same  form,  on  the  Oonttnent 

England  was,  however,  destined  to  suffer  from  one 
more  outbreak  of  the  disease,  which  occurred  in  l&il, 
and  with  regard  to  this  we  have  the  great  adranUfie 
of  an  aoeonnt  Iqr  an  eye-witness,  John  K«ye  or  Oaiw, 
the  eminent  phyadan.  It  first  appeued  at  Shrews- 
bury on  April  13,  and  after  spreading  to  other  town 
in  Wales  and^  in  the  midland  counties,  brdie  oat  in 
London,  causing  in  one  week  the  death  of  sevm  hn- 
dred  and  sixty-one  persons.  At  the  end  of  July  it 
ceased  in  London,  but  it  went  throneh  the  east  of 
England  to  the  north,  until  the  end  of  Augmt,  whei 
it  began  to  diminish.  At  the  end  of  September  it 
ceased  altogether,  without  afifecAing  Scotland  or  he- 
land.  Nor  did  it  apparentiy  widely  affect  the  Costi- 
nent,  though  Cuus  mentions  its  occurrence  at  Cabia, 
and  Braaavolus  [De  Morho  GaUieo)  speaks  of  ^ 
Engl^h  sweatiog-^idcness  as  ra^ng  in  Flandmia  w 
year  1551,  in  which  he  wrote,  caoaiDg  the  dead  of 
several  thousand  persons,  and  bating  at  kart  nB 
September. 

8)rMp<oflu.— The  symptoms  as  described  by  CWm  ea* 
othen  were  as  fidlows:  Hw  disease  beptn  wery  saddodj 
with  a  seoue  of  apprehension,  followed  by  cold  AiwB 
(sometlmee  very  violent),  giddinoa,  headache,  and  sevvt 
pains  in  the  oeck,  shonlden^  and  llmba^  with  great  pro**- 
tion,— in  aliort,  tiie  nsnal  symirtmne  of  an  aeate  Mrih 
attack.  In  fl<une  cases  tli«  stomach  was  aJIbeled,  and  OtR 
was  vomiting,  bnt  according  to  Oaios  this  happened  only  b 
those  who  were  Ailt  of  food.  The  breathioK  was  deep  t» 
ft^aent,  the  voice  like  a  moan.  After  the  cgM  stM«k  vUA 
might  Isst  ttom  half  an  hour  to  tliree  honta^  '>""**'^ 
stage  of  heat  and  sweating.  The  cbazaeteristfe  swWt  M* 
oat  suddenly,  and,  ss  it  seemed  to  those  nBaceoatanei  tit 
the  disease,  without  any  obTioos  canse.  In  some 
was  mach  more  copious  than  in  others,  tbeae  difbnaoeBW- 
pending,  aooording  to  Oaios,  mainly  on  agv,  olothiBftMt 
and  other  external  circomstanoea,  and  also  on  the 
sweating  being  more  proftise  in  hot  weather.  Witk  tw 
sweat,  or  after  Uist  was  poored  onl^  came  a  sense  of  best, 
and  with  this  heetdaohe  and  delirinm,  pa!a*> 
tense  thlnt  Falpltation  and  pain  in  the  heart  wan  m- 
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quent  Bymptoins.  No  ernption  of  any  kind  on  the  skin  was 
fcenetally  obserTod ;  Cains  mskee  no  allnaion  to  anch  a 
•ymptom.  In  tlie  later  sta^  there  was  eidier  general 
'prosbation  and  collapse,  or  an  irresistible  tendency  to  sleep, 
whieh  WM  thought  to  be  fatal  If  the  patient  were  permitted 
to  give  way  to  it.  The  malady  was  remarkably  rapid  in 
its  course,  beinf;  Bometimes  fatal  even  in  two  or  three  honis, 
and  some  patieuto  died  in  lees  than  that  time.  More  com* 
monly  it  was  protracted  to  a  period  of  twelve  to  twenty- 
four  honn,  beyond  which  it  rarely  lasted.  Those  who 
sorvived  for  twenty-foar  hoots  were  considered  safe. 

The  disease,  nnlike  the  plagne,  was  not  especially  fatal 
to  tiie  poor,  bat  rather,  as  Cains  affirms,  attacked  the  richer 
sort  and  those  who  were  free  liven  according  to  the  castom 
of  Enf^and  In  those  days.  "Hiey  which  had  this  sweat 
•ore  with  peril  or  AenOi  were  either  men  of  wealth,  ease, 
or  wel&re,  or  of  the  poorer  sort,  sacb  as  were  Idle  persons, 
good  ale  drinkers,  and  taveme  haunters." 

Relapses  were  not  uncommon ;  bat  the  statements  some- 
times made  about  the  disease  attacking  the  same  person 
several  times  seem  to  rest  on  a  misanderstanding  of  the 
original  authorities.  What  is  meant  is  that  they  had  several, 
even  twelve,  successive  attacks  of  sweating.  The  disease 
was  not  thought  to  be  tranamitted  by  eontegion  from  one 

Erson  to  another.  Nevertheless,  in  its  spread,  it  appaan, 
ce  cholera,  to  have  followed  the  main  lines  of  teaman 
travel  and  traffic, — passing  with  Bichmond's  army  to  Bos- 
worth,  thence  to  London,  and  so  on.  It  would  be  difficult 
otherwise  to  explain  why  Calais  should  have  been  affected 
and  not  the  adjacent  puts  of  Franceb  Even  the  Tcoy  cir- 
comstantial  story  of  the  disease  having  been  brought  to 
Hambni^  by  a  ship  from  England  seems  by  no  means  in- 
credible, thoogh  it  is  donbted  by  some. 

OcMuet. — Some  attributed  the  disease  to  the  Ihglish  di- 
mate,  its  moisture  and  its  fogs,  a  view  which  wss  thooght 
to  be  supported  by  the  occurrence  of  nnosnal  rainfoll  and 
atmospheric  moisture  in  the  years  of  the  sweating-sickness. 
But  it  is  plain  that  the  English  climate  was  mnch  the  same 
before  and  after,  and  can  hardly  be  regarded  even  as  a  pre- 
disposing caoae,  certainly  not  as  an  explanation.  Kor  is 
there  much  evidence  that  the  epidemic  years  were  dlsHo* 
gnlshed  for  their  humidity. 

la  1485, 1507,  and  1517  the  seasons  were  in  no  way  re- 
narki^le.  The  year  1528  (1529  in  Coatinental  reckoning) 
was,  however,  CMtainly  notable  for  excessive  moisture.  In 
England  eight  weeks  oontlnnoua  rain  began  in  April,  and 
tiie  harvest  was  spoiled.  In  Germany  the  copious  raio&ll, 
and  the  oold  fogs  which  endorod  through  the  summer,  gave 
the  impression  that  the  air  of  England  had  been  carried 
over  to  the  Continent.  In  1651  the  outbreak  of  the  sickness 
in  ShTewslHiry  is  described  as  having  been  preceded  by  dense 
Mid  stinkingfogs,  which  arose  f^m  the  vuley  of  the  Severn 
and  spread  over  other  parts  of  England.  The  summer  was 
everywhere  very  hot,  and  in  England  moist  as  well.  In 
Amsterdam  a  similar  fog  announced  the  outbreak  of  the 
sii&neas  in  1528.  But  we  cannot  attribute  much  impor- 
tanoe  to  these  circumstuioes,  sinoe  in  other  epidemics  they 
were  wanting,  and  similar  conditions  have  often  occurred 
without  any  pestilence  resulting.  « 

It  was  again  attribated  by  some  to  the  intemperate  habits 
of  the  English  people,  and  to  the  A*ightftil  want  of  (deanli- 
neas  in  their  booses  and  surroundings  which  is  noticed  by 
Erasmas  in  a  well-known  passage,  and  aboot  wliich  Gains 
is  equally  explicit.  But  causes  such  as  t^ese  cannot,  any 
more  than  climate,  account  for  the  incidence  in  time  of  an 
q»idemic,  even  if  they  do  something  towards  explaining 
its  geogr^thical  range.  Kor  is  there  much  evidmoe  that 
the  English  were  worse  in  these  reBpoots  than  most  Euro> 
pean  nations,  thoogh  the  native  coontry  of  Erasmus  may 
have  set  an  early  example  of  cleanliness. 

Gains  sad  some  of  the  chroniclers  make  oat  that  this 
meolsl  liability  of  Englishmen  to  the  BweBting.sidknesB 
followed  tiiem  even  into  foreign  parts,  so  tliat  In  Calais, 
Brabant^  and  Spain  it  affected  the  English  only  and  not 
the  natives.  This  is  puzzling  and  improbable,  except  so 
&r  tbst  the  Enelish  abroad  may  iiave  lielonged  to  the  same 
olnnsrw  -who  nwnly  saSbred  at  home.  But  a  cazettil  ex- 
amlnattoQ  of  those  statements  shows  that  they  referred 
either  to  Englishmen  who  had  left  England  while  the 
disease  was  raging  there  and  carried  the  infection  with 
them,  or  to  mercbante  and  others  who  were  in  direct  com- 
munication with  home.  This  disease,  like  others  introduced 
into  a  foreign  country,  did  not  always  take  root  there.  But 
it  did  so  sometimes,  as,  according  to  contemporary  evidence, 
was  the  case  in  Flanders  in  1551.  The  statement  also 
made  that  foreigners  in  England  were  notaffected  likewise 
reqniree  qualification,  since  we  know  several  instances  of 
foreifcaers  in  Loudon  who  died  of  it.  On  the  whole,  no 
neat  importance  can  be  attached  to  this  supposed  special 
Uability  of  the  English  physical  constitution. 


From  all  this  we  must  conclode  that  climate,  season,  and 
manner  of  life  were  not  adequate,  either  separately  or  col- 
lectively, to  produce  tiie  disease,  though  each  may  have 
acted  sometimes  as  a  predisposing  cause.  The  aweating- 
Bicknee:^  was  in  fiwt,  to  use  modem  language,  a  specific 
Infective  disease,  in  the  same  sense  as  plague,  typhus, 
scarlatina,  or  ague.  The  origin  of  such  diseases  is  not  ex- 
plained by  causes  such  as  those  above  enumerated.  We  can 
only  suppose  that  they  come  into  being  by  laws  similar  to 
those  which  have  determined  the  evolution  of  Bpeoies  of 
animals  and  plants.  Bat  when  once  their  specific  distinet- 
neas  is  established  they  "breed  true"  and  always  present 
the  same  characters. 

iVo&aU«  IdentUy  unth  Miliary  Fever. — The  important  qoes- 
tion,  however,  arises — Did  this  specific  disease  exist  before 
or  has  it  existed  after  the  sixty-six  years  of  its  recognised 
history?  or  is  it  identical  with  any  other  known  disease 
called  by  another  name?  It  is  very  unlikely  that  any 
epidemic  of  so  striking  a  disease  should  have  existed  before 
without  having  been  noticed,  and  there  la  certainly  no 
record  since  of  any  outbreak  precisely  similar.  Hie  only 
disease  of  modem  times  which  bears  any  resemblance  to 
the  sweating-sick nees  is  that  known  as  miliary  fever 
{" Scbweiss-iViesel,"  "suette  miiiaire,"  or  "the  Picardy 
sweat "),  a  malady  which  has  been  repeatedly  observed  in 
France,  Italy,  and  Southem  Germany,  bat  not  in  the 
United  Kingdom.  It  is  characterized  by  intense  sweating, 
and  occurs  in  limited  epidemics,  not  lasting  in  each  place 
more  than  a  week  or  two  (at  least  in  an  intense  form).  On 
the  other  hand,  the  attack  lasts  longer  than  the  sweating- 
sickness  did,  is  always  accompanied  by  an  eruption  of 
vesicles,  and  is  not  usually  fatal.  It  is  Uierefore  evidently 
not  the  same  as  the  English  disease,  though  allied  to  it. 
The  first  dewly  described  epidemic  was  in  1718  (though 
IvobsUy  it  existed  befine).  and  the  last  in  1861.  Between 
these  dates  some  one  hnndred  and  seventy-five  epidemics 
have  been  counted  in  France  alone.  A  single  epidemic  of 
a  disease  which  had  a  striking  rcsemblauce  to  the  sweating- 
sickness  was  observed  in  1603  at  Bottingen,  a  village  in  the 
district  of  Wfirsburfc  Germany.  Its  access  was  sadden; 
it  aflboted  chiefiy  robast  penons;  it  was  aocompaDied  by 
ptofhse  perspiration,  rheumatic  pains,  eto.,  wiuiout  any 
ooostant  emption. .  If  death  resulted  it  was  usually  in 
twenty-foar  hoars.  The  epidemic  lasted  some  ten  days, 
and  then  entirely  vanished.  It  may  be  considered  as  an 
extremely  severe  form  of  miliary  fever.  Finally,  Hinch 
tias  drawn  attention  to  certain  cases  of  a  choleraic  affection, 
observed  first  by  Dr.  Murray  in  India  (1839-40),  which  has 
been  described  as  a  sweating-sickness.  It  has,  however,' 
more  resemblance  to  miliary  fever  than  to  the  English 
sweat.  A  similar  fbrm  of  disease  has  l>een  described  liy 
some  French  physidans  as  "  cholera  catan4  ou  sadoral.'' 
On  a  review  of  the  whole  evidence,  it  would  aiq>ear  that 
the  only  disease  which  the  sweating-sickness  much  re- 
sembled was  the  miliary  fever,  of  which  it  mkj  conceivably 
have  l>een,like  the  Bottingen  epidemic,  a  highly  malignant 
form. 

Where  tUd  it  Oriifinate  r— Whether  it  really  originated  In 
England  is  a  question  difficult  to  answer.  Its  appearance 
cerbbinly  coincided  with  the  arrival  of  a  foreign  army, 
consisting,  as  we  know,  largely  of  foreign  mercenaries,  men 
of  fool  habits  and  irregular  lives  (wjiom  the  French  king 
was  thought  to  have  done  his  oountiy  a  service  by  getting 
rid  of),  and  crowded  into  small  vessels.  Among  such  men 
any  infective  disease  which  arose  would,bywantof  cleanli- 
ness and  overcrowding,  be  likely  to  be  fostered  into  great 
intensity.  It  is  in  acoordanes  with  the  history  of  many 
epidemics  to  sonxwe  that  an  ordinary  and  not  very  fatal 
disease  might  under  such  circomstances  assume  a  malignant 
form,'  Now,  supposing  that  the  French  soldiers  brought 
with  them  their  native  "  Picardy  sweat,"  a  malady  local 
and  not  severe  in  its  French  home,  tnight  not  this  have 
become  developed  into  the  formidable  Ei^lish  sweating- 
sickness?  If  so,  its  great  destmctiveness  in  England 
would  also  be  in  great  measure  explained  by  its  affecting 
a  new  population.  For  we  find  that  any  exported  epidemic 
disease  is  genenlly  more  fatal  in  a  country  which  receives 
it  for  the  first  time,  among  a  population  which  ofibrs  a 
virgin  soil  to  the  disease,  than  it  was  in  the  country 
where  it  was  endemic,  and  where  men  were  inured  to  the 
infection.  The  notable  exemption  of  northera  France 
from  the  true  sweatinr-^nttnesB  wonM  then  have  de- 
pended npon  the  popuh.  .  '  already  inured 
to  a  milder  form  of  the  same  disease.  As  to  southern 
France  and  otber  countries  of  the  south,  they  were  evidently 
not  adapted  by  climate  to  receive  tbe  infection.  If  this  fee 
tme,  we  need  hardly  expect  to  see  the  swesting-^iekness 

1  This  is  the  case  even  with  the  Oriental  plague  itsel£  See 
i  Plaque. 
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anin.  sweat  of  Pic»rdy  mar  oontinns  from  time'  to 
woe  to  piodooe  ita  oompuatiTely  Blight  epidemiCB ;  bat 
the  conoitloiui  which  laaoobed  the  English  sweat  on  its 
x^dd  career  of  dastniotian  are  .onlikely  to  wear  a  secood 
,  mia.  The  example  the  BotOngen  eiddemic,  which  on  a 
nudl  scale  was  scarcely  leas  remarkable,  nuy  show,  how- 
«ver,  that  SQch  an  event  is  not  qaite  ImposslUe. 

JnUoriMet.— For  blalory  ue  Bacon'B  Life  y  Eawy  VZI.,md  the 
ohronlol«f  of  Grafton,  HollMhed.  Baker.  Fabyaa.  etc.  The  only 
B^^lsh  medical  aeoount  Is  that  of  John  Cains,  who  wrote  In 


English  A  Soke  or  OMMeOt  AgabutOe  Diaeaie  eommai^aattia 
Awofe,  or  Sioeatifui  Sfdmeme  (London,  1662).  snd  bi  Udn  ili 
Sphemm  BrUamiea  (Loaraln,  UM;  reprinted  London,  nzi). 
Tne  TBngW'h  tract  Is  reprinted  In  Bablnctoo's  trand^^oo  of 
Hooker's  A>Mami(»4rAelHddte  •BAt^ 
contains  Hooker's  raluable  treatise  on  the  I^gllsh  nrest,imb- 
llShed  In  German,  1884,  and  also_prInted  In  bis  FoftibimUdtai 
da  MUtdatttn,  edited  by  Hltsch,  Berlin,  18^  Orllner's  Beriflaa 
de  Sudore  AngNco,  Jena,  1S47,  contains  Dearly  all  the  otttbil 
documents,  indnding  the  two  tieaUses  of  Caius.  See  also  H&wh, 

Cr^t<m,  Howard.  Soe.,  IMS.  U.r.rJ 


SWEDEN. 


Pakt  L'-Oeooraphy'  and  SnAxrams. 

SWEDEN  otHnprises  the  eastern  and  Boathera  divi- 
sionfl  of  the  SoandiaaTtan  penioBola.  Its  Dorthera 
extremity,  Kuokimodka,  is  ntnated  in  69** 
Tormapsee  3'  21''  and  the  southern  in  SS"  2(y  IS'"  N. 
Fiate  XX  l&t-  l^h^  western  extremity  (on  the  Catte- 
gat)  lies  in  IT  6'  29"  and  the  eastern  (on 
the  frontier  of  Finland)  in  24°  W  E.  long.  The 
greatest  length  of  the  country  from  north  to  south  is 
986  miles  and  ite  greatest  breadth  286  miles,  and  the 
area  is  170,713  square  miles.  The  length  of  the  ooaat- 
tine  is  1603  miles,  the  length  of  the  boundaty  tine 
towards  Norway  1019  miles,  and  that  of  the  boundary 
line  towards  Unland  305  miles. 

Sweden  is  divided  into  three  chief  parts,— the 
southern  being  oaQed  GKStaland,  the  middle  mrt  Svea- 
land  or  Sweden  proper,  and  the  northern  Norriand. 
The  north  snd  northwest  parts  of  Norriand  are  called 
LapUnd. 

The  frontier  towards  Norway,  from  69°  to  63°  N. 
latk,  is  fimned  by  a  continuous  mountain 
range  called  KSlen  (the  keel).   The  snow 
ay  stems,      peaks  of  Sulitelma  (6178  feet),  east  of  Sal- 
tenfjord,  on  the  frontier  between  Sweden 
and  Norway,  were  long  Buj}poBed  to  mark  the  highest 
eleyatjon  of  this  mountain  chain,  but  the  geodetical 
Borrey  now  in  progress  in  western  Lapland  has  already 
shown  that  there  are  at  least  two  peaks  whose  height 
exceeds  that  of  Sulitelma,  viz.,  Kefnekaise  (7008  feet) 
and  Saijekljj&kko  (6988  feet). 

In  this  mountain  range  (Kolen),  rise  a  great  number 
of  riven  and  sfmams,  which  flow  in  a  sontheasterly 
direction  to  the  Chilf  of  Bothnia.  The  immense  quan- 
tity of  fresh  water  that  is  thus  carried  into  the  Kulf 
makes  its  wator  soaroely  more  salt  than  that  of  a  lake 
(0.25  to  0.40  per  cent,  of  saltV  Between  the  upper 
oonrses  of  the  rivers  the  watotsneds  consist  of  mountain 
ridges,  which  ffradnally  diminish  in  height.  The  in- 
termediate valleys  are  for  the  most  part  filled  with  the 
water  of  the  rivers,  and  thus  form  a  number  of  lakes 
at  a  considerable  elevation  above  the  sea-level.  Issuing 
from  these  lakes,  the  rivers  form  great  cataracts,  and 
aflerwards  flow  through  the  level  plain  that  forms  the 
coast-region  of  the  0ulf  of  Bothnia  for  a  distance  of 
many  mdes  from  the  shore. 

The  bonndarybetween  Sweden  and  Finland  is  formed 
by  (1)  MnonioEtf,  and  afterwards  by  (2)  Tomeft  Elf, 
into  which  it  flows ;  Tome&  Elf  rises  in  Tomeft  Trilak, 
at  an  elevation  of  11 32  feet  above  the  sea.  Tben'oome, 
inorderalongthecoastitbefollowingrivers:  (3)  Kalix 
Elf,  which  in  its  upper  course  forms  the  lakes  of  Paitas 
Jaur  and  Ealas  Jarvi ; '  (4)  Stora  LnleJ  Elf  (242 
miles),  which  forms  Stora  Lule&  Jaur  (1214  feet)  and 
receives  on  the  right  (5)  Litla  Lule&  Elf,  which  forms 
the  lakes  of  Saggat  Tr^k  and  Skalka  Jaur  (984  feet); 
(6)  Pite&  Elf,  with  the  lake  of  l^aggelvas;  (7)  Skel- 
lefleS  Elf,  forming  a  number  of  great  lakes,  such  as 
Homafvan  (1391  feet),  Uddjaur  (1375  feet),  Storafvan 
(1371  feet):  (8)  UmeS  Elf  (261  miles},  with  agreat 
number  of  lakes,  of  which  the  largest  is  Stor-Uman, 

,  1  The  word  fbr  "  lake,"  which  is  4f9  or  Irdsfc  In  Swedish,  Is  Aw 
In  tapponlan,and>arm  in  Finnish.  "River"  Is  sfTin  Swedish. 


receives  on  the  left  a  tributary  of  almost  equal  ue, 
viz.,  (9)  Vindel  Elf;  (ID)  i  Lngerman  Elf  (211  miki), 
which  receives  the  water  of  avhole  extern  of  Btreanu 
and  lakes,  the  largest  of  the  lattor  being  Stroms  Tit- 
tudal,  in  the  south  of  Lapland ;  (1 1 )  Indals  EUT,  wliic^ 
receives  the  Ammerft,  with  ita  tributaries  and  Uw 
numerous  emissary  lakes,  as  Hotagen  (1017  feet), 
Kall^iin  and  Storqj&n  ("Storsa  Lake"  on  the  map) 
(958  feet,  area  173  ag.  miles).  Cloee  to  the  nihf» 
from  Trondlgem  to  (%terBund,.between  Kallq9n  «ad 
Storsjdn,  rises  the  peak  of  Areskutan  (4652  feet), 
which  is  ascended  ever^  year  by  a  great  number  of 
tooriBts,  and  in  the  vicmity  many  sanatoria  an  nUi- 
ated.  Farther  south  flow  three  lane  riven:  (12) 
I^nngan  (193  miles),  with  Holm^on  (666  feet);  (l3) 
Uusnan  (249  miles) ;  and  (14)  Dal  Elf  (^286  miln), 
which  passes  througn  S&maq'bn  (1450  feet)  and  Sij^ 

S541  feet,  110  en.  miles),  and  receives  on  the  right 
15)  West  Dal  Mf.  The  last-named  four  rivers  roe 
in  a  mountainous  r^i;ion  widi  many  high  snnunitL 
which  are  the  eastern  outposta  of  toe  high  range  m 
Dovre^eld,  which  traverses  Norway  from  west  to 
east  between  the  paralleb  of  67**  and  63^  N.  laL 
Among  these  summits,  utuated  on  the  i^iier  or  in 
Sweden,  are  to  be  observed  the  Syltoppar  (5865  fbet). 
Son  Sljell  (4190  feet),  Helaga  %U  (5900  feet),  vk 
Staoii^  (3860  f^t)  on  the  nanrth  shore  of  ^limnSD. 

In  Norway,  not  far  from  the  sources  of  Dal  Elf^fies 
the  lake  of  Pdmundsjb,  which  gives  rise  to  (16)  Klar 
Elf,  which  flows  southwards  to  Lake  Vener,  the  wgcst 
lake  in  Sweden  (144  feet,  area  2150  square  mika). 
The  outlet  of  Vener  is  (17)  (^ta  Elf,  which  falls  into 
the  Cattegat,  near  Oothenburg.  The  watershed  be- 
tween DalElf  and  Eiar  Elf  is  a  wooded  range  of  hib 
without  high  peaks,  sloping  to  the  sontheast  He 
southeastom  part  of  Svealand  comprises  the  water 
systems  of  the  large  lakes  of  Hjelmar  (75  feet,  am 
185  square  miles)  and  MiUar  (area  449  square  nulei). 
Lake  Mftlar  discharges  into  the  Baltic  at  Stockbdoi 
fay  two  outlets— (18)  Norrsttiim  and  S3denti6a. 
They  are,  however,  almost  to  be  regarded  as  cfasnixfc 
or  sounds,  rather  than  as  streams,  the  difiieroxKof 
level  between  Lake  Mftlar  and  the  Baltic  being  » 
smalt  that  occasionally,  when  the  water  is  low  in  Bnlir 
and  high  in  the  Baltic,  the  ouirent  sets  from  the  latter 
into  the  fbrmer.  I^ke  Millar  may  thus  be  considered 
a  Qord  of  the  Baltic.  Still  its  waters  are  kept  fneh 
by  the  great  number  of  small  streams  that  dtscha^ 
into  it,  the  most  important  of  these  being  (19)  Fyns 
Elf,  which  passes  Upsala. 

The  boundaiy  between  Svealand  and  Giitaland  a»- 
sists  of  wooded  heights.  Between  Ijake  Vetter  snd 
the  northern  shore  of  Br&viken  Bay  stretches  the 
forest  of  Kolmorden,  and  between  the  northern  ex- 
tremity of  Lake  Vettor  and  Lake  Vener  lies  that  of 
Tiveden.  Lake  Vetter  (290  feet,  area  733  sqiur 
miles)  discharges  itself  into  Bi^viken  by  (20)  Motah 
Stri>m,  the  falls  of  whioh  are  utilized  finr  the  uiDi 
in  the  town'  of  Norricliping,  near  the  movt^  of  tfae 
river. 

The  central  part  of  GHitaland  consists  of  an  extensiTe 
tableland  or  puiteau,  of  which  the  highest  part,  at  aa 
elevation  of  1237  feet,  lies  somewhat  to  tiie  sm^  of 
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Vetter.  Od  the  north  this  pUtun  deamads  nther 
almpdy  towards  the  fertile  idaiiu  of  OstergStknd 
^dninea  by  MotaU  StiQm)  and  Skaraborg  Ifto,  be- 
tween Tetter  and  Vener.  Near  the  southeastern 
shore  of  Vetter,  a  little  to  the  north  of  Jbokiipiog, 
lies  Mount  Omberg  (863  feet),  and  near  the  sonthem 
shore  of  Vener,  close  by  Liok'dping,  lies  Kinnekulle 
(915  feet),  both  hills  remarkable  for  their  beauty. 
The  great  plateau  descends  less  abruptly  towards  east, 
south  and  west.  A  number  of  lesser  streams 
flow  down  its  slopes.  The  principal  are — (21 }  EmmSn, 
which  falls  into  Calmar  Sound ;  (22)  LywebySn,  (23) 
Hdrmms&n,  and  (24)  Helga&n,  which  flows  in  a  south- 
erly direction;  and  (25)  Lagan,  (26)  Niflean,  (27) 
Atran^  and  (28)  Viskan,  whioh  fiul  into  the  Cattegat 
On  thu  great  plateau  and  its  dopes  lie  also  many  lakes. 
In  the  northern  part,  east  of  Vetter,  lies  Sonunen  (479 
feet),  uid  farther  north  Boren,  Roxen,  and  Glan,  Be- 
tween Vetter  and  Vener  lies  Unden  (384  feet).  On 
the  summit  of  the  plateau  lies  Ekel^S  (1132  feet), 
and  on  its  southern  slope  Helga^d  (535  feet),  Bolmen 
(466  feet),  Mookeln  (446  feet),  and  Asnen. 

The  southmost  part  of  Sweden,  SULne,  consists  for 
the  most  part  of  a  low  fertile  country.  Only  in  the 
northern  part,  Christianstad  l&n,  occnr  two  low 
stretches  of  hills,  <»lled  Linder^ds&sen  and  S'oderfisen. 

Waterfalls. — ^The  largest  waterfalls  are — (1)  Njuom- 
WAtariULL  melsaska  (HarsprlDget),  in  Stora  Lule& 
Elf,  with  a  breadth  oT  60-70  feet,  consist- 
ing of  two  cataracts  of  103  feet  at  the  upper  end  and 
a  nil  of  150  feel  more  in  the  coune  of  li  miles, — the 
larMst  waterfall  in  Europe ;  (2)  Adna-Mw^i-Kortje 
("The  great  fell  of  the  hke  ),  on  the  same  river  as 
the  form^  higher  up,  between  the  two  lakes  J&nta- 
janrand  Kaskigaur,  has  a  fall  of  130  feet,  of  which 
100  feet  «re  one  perpuidioular  cataract ;  (3)  l^nnfor- 
sen,  12  miles  west  of  Areskntan  in  Jemtland,  between 
l^nnqSn  and  Noren,  has  a  breadth  of  160  and  a  per- 
pendicular fall  of  84  feet ;  (4)  TrolllOlttan,  in  CKita  Elf, 
oondsts  of  three  snoeesdve  fells  haring  a  total  height 
of  100  feet 

It  will  be  seen  that,  with  the  exception  of  the  north- 
west  part  along  the  Norwegian  frontier, 
rfsort^  Sweden  is  not  a  mountainous  countiy.  On 
the  other  hand,  fertile  plains  are  not  fre- 
quent. The  most  extensive  are  the  northwest  shore 
oftbeGhilfof  Bothnia,  where,  however,  the  severe 
dimate  predudes  anv  successful  agriculture,  the  water 
distriots  of  Lake  M'&lar  and  Lake  Hjelmar,  the  rich 
agrioultural  district  of  OstergStland  between  Vetter 
and  the  Baltic,  Vestergfitland,  or  the  whole  country 
between  the  two  great  lakes  as  far  as  Gothenburg,  and, 
as  has  been  jnst  mentioned,  the  southmost  part,  or 
Sk&ne,  which  comprises  Christianstad  aud  Malmohns 
liln.  The  greatest  part  of  the  countrr  consists  of  low 
hiUs  of  granite  or  gneiss,  dothed  with  forests  of  pine 
and  flr.  The  valleys  are  generally  in  great  ^rt  filled 
with  water,  and  the  shores  of  their  lakes  or  wide  rivers 
are  covered  with  forests  of  deciduous  trees,  chiefly 
biroh,  or  oonsist  of  arable  soil  With  the  exception 
of  Fioland  there  is  no  oonntiy  so  foil  of  Idces  as  Swe- 
den. Nearly  one-twelfth  of  the  whole  surface  of  the 
«onntry,  or  about  13,900  aqnare  miles  are  covered  with 
water. 

Ck>a$t. — The  ooast  of  Sweden  is  not  broken  by  so 
many  or  so  deep  Qords  as  that  of  Nor- 
way.    The  most  considerable  indentation 
is  the  above-mentioned   BrSviken  Bay. 
On  the  other  hand,  the  Swedish  coast  is,  perhaps 
in  a  still  greater  degree  than  the  Norwegian,  fringed 
by  innumerable  little  islets.     Except  on  the  coast 
round  Sk&ne,  in  the  south,  the  mainland  does  not 
come  into  direct  contact  with  the  sea,  girdled  as  it 
is  by  a  belt  of  islands,  holms,  and  skerries,  more  or 
^fl^sUr-        thickly  set,  which  forms  the  so-called 
^p^^uar-     giciiiig^  *<  fence  of  skerries  or  outer 
coast.   Between  this  wall  of  islets  and  the 
mainland,  therefore,  extends  a  connected  series  of 


sounds  of  t!ie  greatest  importance  for  coastal  navigar 
tion,  since  they  admit  of  the  employment  of  vessels  of 
less  size  and  strength.  This  sk&rgftrd  forms,  beendes, 
a  most  valuable  natural  defence ;  for^  while  some 
sounds  are  deep,  navi^tion  in  the  vidnity  of  the 
ooasts  is,  as  a  nue,  praotioaUy  imposmble  muiout  the 
help  of  pilots. 

The  broadest  part  of  this  skiirg^rd  is  that  off  Stock- 
holm, which  stretches  many  miles  out  into  the  Baltic. 
It  conusts  of  a  few  large  and  well-peopled  islands, 
surrounded  by  many  hundreds  of  islets,  for  the  most 
part  uninhabited.  The  outer  islands  are  bare  gray 
rocks  of  gneiss,  but  the  inner  ones  are  mostly  covered 
with  fir  and  birch  trees.  The  entrance  to  Stockholm 
through  this  archipelago  is  of  its  kind  one  of  the  most 
curious  Mid  pi^ureeqne  in  the  worid.  The  largest  of 
these  idands  are  IjusterQ,  Vermd'6,  Ingarb,  V  indd, 
BunmarS,  OmS,  and  Ut5  (with  rich  iron  mines).  As 
mentioned  above,  Lake  Malar  is  to  be  considered  as  a 
fiord  of  the  Baltic.  The  sk&rg&rd  also  extends  into 
M&lar,  which  is  filled  with  islands.  The  most  re- 
markable is  Bjorki),  where  the  old  town  of  Birka  was 
situated.  The  archseolo^ical  researdies  on  this  spot 
have  been  of  the  greatest  importance  for  our  knowledge 
of  life  in  Sweden  in  the  times  of  the  vikings.  The 
part  of  the  sk&rg^  ueit  in  breadth  is  that  off  Carls- 
krone,  where  the  islands  of  StuifcA,  l^urkiS,  Asp3,  and 
Hasslo  are  situated. 

The  Cattegat  skilrglrd,  which  extends  from  the 
fjord  of  Svinesund  at  the  southern  extremity  of  the 
Norwu^  frontier  as  &r  as  Halmstad,  hss  a  different 
aspect  nom  tlu^  of  the  Baltia  In  the  Oattogat  all 
the  islands,  as  well  as  the  rocks  of  the  mainland,  an 
almost  bare  of  vegetation.  Trees  are  quite  absent  in 
most  places,  and  generally  the  gray  rocks  are  not  even 
covered  with  grass  or  moss.  They  look  as  if  they 
were  polished  by  the  sea.  Between  these  bare  rocks 
there  is,  however,  in  many  places  even  on  the  larger 
islands  arable  soil  of  great  fertility.  In  the  northern 
part  of  the  sk'arg^  near  Strdmstad  lie  the  larger 
islands  of  Sando,  Od'6,  Tjemo,  Roso,  etc.  Farther 
seawards  He  the  Koster  Islands  and  the  VSder  Islands 
with  their  lighthouses.  A  little  more  to  the  south,  in 
the  vicinity  of  Lyaekil,  are  three  narrow  ^ords — ^Aby- 
fjord,  GmlmarQord,  and  KoljeOord.  C>ff  the  first- 
named  lies  Malmb,^  remarkaUe  for  its  quury,  where 
the  fine  granite  of  which  the  island  oondsts  is  wTonght. 
Next  come,  in  succession,  Kom&,  Skaflo,  Flat5,  Her- 
mand,  and  Lyrii,  the  last  two  situated  off  the  two 
largest  islands  on  this  ooast,  Oronst  and  I^om.  ^  All 
the  islands  now  enumerated  are  surrounded  by  innn- 
meraUe  islets  and  rocks.  South  of  l^joAi  there  are 
no  considerable  islands  except  Marstrand  (with  a  small 
town  and  much-fTequented  sea-bathing  quarters),  Koo, 
and  KlofverS,  all  situated  immediately  to  the  south  of 
^Hom.  On  tne  ooastof  Halland  we  find  only  Silro,  off 
tnejpord  of  Kungsbaeka,  and  the  Vftdero  of  Halland, 
off  Torekow,  between  Labolm  Bay  and  Skelder  Bay, 
the  only  islands  on  the  whole  coast  that  are  covered 
with  a  rich  v^etation  of  trees.  On  the  extreme  point 
of  the  oape  between  the  latter  Qord  and  the  Sound, 
lies  the  isolated  Mount  Knllen  with  its  lighthouse. 
In  the  Sonnd  off  Landskrona  lies  the  islet  of  Hven, 
where  IVcho  Brahe  had  his  observatory,  Uranien- 
borg,  in  the  end  of  the  I6th  centui7  (1576-1597). 

In  the  Baltic  lie  the  two  great  islands  of  (Gotland 
and  Oland,  of  which  the  former  is  itself  a 
county  and  a  bishopric.  These  islands  are  Uan^ 
quite  different  from  the  Swedish  mainland. 
They  are  formed  of  Silurian  limestone.  On  the 
western  coast  of  Gotland  the  limestone  rocks  descend 
precipitouslyinto  the  sea,  and  the  island  forms  a  com- 
paratively sraooth  plateau,  which  slopes  gradually  to 
the  east.  The  limestone  soil  is  very  fertile,  and  trees 
and  plants  thrive  on  it  that  do  not  otherwise  grow  in 
the  dimate  of  Sweden,  such  as  walnnts,  ivy,  etc.  The 
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case  is  the  same  in  Oland.  .  This  ialand  somewhat  re- 
sembles a  house-top.  A  sterile  limestone  plain  (Alva- 
ren)  stretches  the  whole  length  of  the  island  from 
north  to  sooth,  and  from  this  the  countir  slopes  both 
towards  Calmar  Sound  on  the  west  and  towards  the 
Baltic  on  the  easL  The  slopes,  especially  the  western 
are  veiy  futile. 

Sea-Bed. — ^The  seas  that  surrouniJ  Sweden  are  re- 

markably  sh^low.  Round  the  south  part 
^5wrad-  Norway  runs  a  depression  in  the  sea- 
ingBcs.      bed,  oalled  the  Norwegian  Channel  (see 

NoRWSOiAN  Sea).  It  stretches  along 
the  weet  and  south  coasts  of  Norway  southward  and 
eastward  almost  to  Christiania  Fjord  uid  the  Cattegat 
The  deepest  part  of  this  channel,  upwards  of  400 
fathoms,  extends  through  the  Skagerack  between 
Arendal  in  Norway  and  the  Scaw.  In 'the  Cattegat 
the  depth  diminishes  abruptly,  and  between  Gothen- 
burg, and  the  Scaw  the  greatest  depth  is  between  33 
and  55  fathoms.  The  greatest  part  of  the  southern 
half  of  the  Cattegat  has  a  depth  of  less  than  30  fathoms. 
The  depth  of  Uie  sound  generally  is  even  less  than  12 
fathoms.  The  whole  southern  part  of  the  Baldo  be- 
tween Sweden  and  Germany  is  veiy  shallow.  West 
of  Bomholm  the  depth  nowhere  reaches  30  fathoms. 
East  of  Bomholm  the  sea  is  somewhat  deeper,  and  a 
nnall  area  of  a  depth  of  50  to  60  fathoms  is  found  a 
litfJe  east  of  that  island.  The  whole  of  that  part  of 
the  Baltic  which  lies  between  Sweden  and  Russia  is 
divided  into  two  separate  basins  by  a  submarine  bank. 
From  the  southern  extremity  of  Gotland  (Hobure) 
there  extends  a  nearly  uninterrupted  bank  to  the  sonth- 
west  as  far  as  the  Irussian  coast  The  depth  on  this 
bank  nowhere  reaches  30  fathoms.  The  shallowest 
parts  are  Ho^rg  Bank  south  of  Gotland,  Mittel  Bank 
southeast  of  Oland,  and  Stolpe  Bank  off  the  Prusaan 
coast  Between  FariJ  off  the  north  coast  of  Gotland 
and  the  Gottska  SandS  there  extends  a  similar  bank, 
which  continues  with  a  somewhat  greater  depth  of 
about  30  fiUhoms  as  far  north  as  Stockholm.  The 
deepest  part  of  the  Baltic  between  these  banks  is 
situated  in  the  nortb  part  between  Landsort  and  the 
Gottska  Sand!},  the  maximum  depth  being  about  160 
fathoms.  Alends  Ha£,  the  channel  between  the 
Swedish  coast  and  the  Aland  I^aads,  is  tolenbly  deep 
(100  to  160  fathoms). 

The  Gulf  of  Bothnia  is  divided  into  two  basins  by 
the  channel  of  Qvarken  ;  the  southern  is  the  deeper 
(about  50  fathoms),  and  the  depth  increases  towajrds 
the  northwest,  yrhere,  over  a  small  area  off  the  island 
of  UlfS  ne^r  the  Swedish  coast,  it  reaches  160  fath- 
oms). The  channel  of  Qvarken  is  verv  shallow  (8  to 
16  mthoms).  The  baun  on  the  north  side  is  also 
shallow.  Only  over  a  small  area  off  Bjuitt  Cape  does 
the  depth  exceed  1 60  fathoms. 

ClmoiU. — Sweden  is  sitnated  between  two  ooootries  of 
very  dUbreat  ellmatolt^oal  conditions.  On 
Climate.      the  west  there  la  tbe  maritime  climate  of  the 
NoTweffiao  cout,  and  oa  the  east  the  continental 
oHmate  of  RoBsia.    It  may  be  said  that  Sweden  &ltemat«B 
between  the  two.    Cold  winters  alternate  with  mild  ones, 


Station. 

An'al. 

Jan. 

July. 

44.9 

□ 
31.3 

o 
61.7 

Carlshamn.. 

44.4 

31.1 

61.7 

44.2 

30.2 

62.1 

Halmstad.... 

44.8 

30.5 

62.7 

Vexl6 

42.3 

27.5 

61.2 

ViBby  

43.4 

30.7 

60.8 

Qotbenburg 

44.4 

29.8 

62.1 

Vestan-ik.... 

42.8 

28.1 

61.4 

JSnkdplDg  - 

42.7 

28.6 

61.0 

Venoreborg. 

42.8 

27.5 

61.1 

41.6 

26.0 

60.3 

LlnkOplDg... 

43.4 

27.8 

63.9 

NykOping..- 

41..'» 

2S.6 

61.4 

Asksnund- 

41.0 

2S.1 

61.2 

Orebro...  

Stockholm.. 

CarlBtul  

VesterSs  

Unsala  

Falun  

Gefle -  

Uernbsand.. 
Osterannd... 

Um^  

Stenpele  

l'it«a.  

Haparanda. 
ijockmock... 


41.6 
41.4 
41.6 
41.0 
40.4 
38.7 
40.0 
37.1 
86.0 
34.4 
31.7 
33.8 
31.9 
29.1 


26.8 
26.1 
21. B 
24.7 
24.5 
20.S 
24.6 
20.0 
15.3 
16.8 

9.5 
11.2 
10  1 

8.1 


62.6 
61.4 
62.9 
62.6 
61.5 
61.2 
61.0 
&S.9 
56.4 
68.8 
57.7 
60.6 
89.4 
».0 


differing  climate,  of  which  we  readily  see  tbe  leuonif  m 
only  recollect  the  character  and  the  general  foatorei  of  iitt 
coDfiguratioD  of  the  oonntry.  LapUnd  and  the  westm 
part  of  tbe  country  along  the  Norw^isn  frontier  have  a 
pronoanced  continental  climate,  and  so  has  the  high  jdateaa 
to  the  south  of  Lake  Vetter.  On  the  otber  baud,  the  cli- 
mate is  more  maritime  the  nuoewe  approach  the  coaits  of 
the  Baltic,  and  on  the  coast  of  the  Ctattegat  and  in  Skiss 
the  maritime  climate  distinctly  predominates. 

The  preceding  table  gives  the  mean  annual  tempentam 
(Fabr.)  at  twenty-eight  meteorological  sta-  Ttomnentare. 
tions  in  Sweden,  together  witii  the  means  for  ™«pw»«u* 
January  and  Jnly. 

From  these  figures  it  appears  that,  as  mentioned  abon, 
the  climate  is  most  continental  in  the  northern  and  interior 
parts  of  the  oonntry,  especially  at  the  two  statjons  of 
land,  Stensele  ud  Jockmock,  while  it  is  more  maritiiDe  od 
the  ooaats.  For  this  reason  the  isotherms  for  Jancary  as 
the  Scandinavian  peninanla  are  lingulform.  Thewann  sea 
off  Norway  causes  tbe  peculiarity  that  tbe  western  partsof 
lApland.  although  situated  at  the  greatest  elevation  abon 
the  sea,  nave  not  so  cold  winters  as  the  interior  parts  roond 
the  great  lakes.  Still  Garther  to  the  east  the  temperabue 
increases  again  towards  tbe  coast  of  the  Gnlf  of  Botknia 
Thns,  for  example,  the  isotherm  of  10°  F.  enters  I^plud 
from  tbe  northeast  at  about  68°  N.  lat.,  rans  towardi  tbe 
southwest  over  the  great  lakes  as  Sut  as  about  641°,  Boath 
of  Lake  Stor-Uman,  makes  there  an  abrupt  bend  towsidi 
the  east,  and  runs  in  a  northeasterly  direction  to  Hapanndt 
at  the  northern  extremity  of  the  Gulf  of  Bothnia.  The 
isotherm  of  SS"  F.  mns  from  the  great  lake  of  IfiSsen  ia 
Norway,  north  of  Christianiak  to  the  aonthem  dme  if 


and  warm  and  dry  annimcrs  with  cool  and  rainy  ones.  But 
dlffsrent  parts  of  Sweden  have  idso  in  this  respect  a  greatly 


of  Equal  lee  Periods. 


Lake  Siljan,  or  almost  straight  east,  corves  then  to  tt» 
northeast,  and  reaches  tbe  shore  of  the  Qnlf  of  Bothnis  % 
little  north  of  the  month  of  Liusnan.  Finally,  the  if- 
therm  of  30°  miu  fnm  Qothenbnrg  towards  the  sootiicstt 
to  the  lake  of  Asncn,  carves  towuds  the  northea^u| 
passes  Cabnar  and  the  northern  parts  of  tbe  islands  OJmo 
and  Gotland.  On  the  summit  of  the  plateau  sonth  « 
Vetter  the  mean  temperature  is,  of  course,  lower  than  both 
north  and  south  of  the  plateaa.  In  July  the  temperatote 
is  almost  constant  all  over  the  country.  With  the  ei<*p- 
tionof  the  interior  of  Lapland  the  mean  temperature  varict 
generally  between  59°  and         The  warmest  point  ia  Ut- 
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kopiBg  on  &e  plAln  at  Ostergotland,  betWMn  Lake  Tetter 
and  the  Baltic  The  moat  temperate  and  moat  agreeable 
ellmate  of  the  whole  coantry  la  that  of  the  Oitt^iat  ooaat 
roand  Halmrtad. 

A  good  indication  of  the  climate,  eapecUUy  that  of  the 
KaniffiutiAi  ^  daring  Which  the  freshwater 

lakesremainfroien.  We  have  seen  that  nearly 
Otte-twelAh  of  Um  whole  atu&oe  of  Sweden  is 
covered  with  water,  and  hi  Finland  the  nnmber  of  the 
lakes  is  atUl  greater.  In  both  eoantriee  the  times  of  freez- 
ing and  breaking  ap  of  a  great  many  lakes  hare  been  ob- 
•erred  for  many  years.  From  these  date  we  cap  c^cnlate 
tiie  length  of  the  ice  periods.  If  theee  perioda  are  entered 
on  a  diagram,  we  can  draw  ont  the  lines  of  equal  Ice  periods, 
or  the  eqaislaoial  lines.  The  aooompanylng  map  shows 
theae  lines  lor  Sweden  and  Finland.  From  it  we  see  that 
liie  glacial  period  in  the  soathem  part  of  Che  conntry  is  90 
days,  while  in  the  northern  part  of  Lapland  it  has  a  dora- 
tion  of  no  less  than  230  of  the  365  days  of  the  year.  The 
western  lakes  of  Lapland,  thongh  the  higher  in  sitnation, 
have  a  somewhat  shorter  ice  period  than  the  eastern.  Tbe 
ice  period  is  considerably  lengthened  on  the  great  plateau 
eouth  of  Lake  Vetter. 

We  hare  said  above  that  in  certain  years  the  climate  of 
Sweden  is  more  maritime,  in  others  more  con- 
oftemnem-  Thus,  for  instance,  the  annnal  mean 

tare  ^  temperatnre  of  TJpsala  has  varied  daring  the 
last  30  yean  between  43.2°  (1859)  and  35.0° 
(1867).  Tbe  mean  tempentore  of  particular  months  varies 
of  course  in  a  still  higher  degree^  especially  daring  the 
winter;  thos  the  mean  temperature  of  Jaaoary,  197^  was 
34.3°,  hat  of  Jannary,  1875,  only  12Z°, 

The  diiference  between  the  means  of  the  warmest  month 
and  the  coldest  Is  the  so^Ued  yearly  range  of  tempera- 
tare.  In  Sweden  July  is  genemlly  the  warmeat  MidTU»- 
rnary  the  ooldest  month.  The  dlilbrenoe  between  the 
Jannary  and  July  temperatures,  however,  as  given  in  the 
foregoing  table,  will  show  the  yearly  range  approximately. 
It  will  be  seen  that  this  increases  towards  too  north.  For 
the  same  latltode,  it  is  greater  in  the  Interior  of  the  eonn- 
try  tiian  on  tbe  ooaato. 

As  is  easily  understood,  the  periodic  daily  nnge  of  tem- 
peratnre is  least  duringtbe  darkest  part  of  the  year,dnring 
Deoemberand  January,  especially  in  the  north  part<^  the 
«onntr7  zonnd  thepolar  line,and  still  ftrther  north,  where 
it  is  Almost  nil.  The  mean  range  for  the  whole  conntry  is 
Id  December  only  2°.  The  mazimnm  occurs  in  June  or 
July  at  all  stations  except  those  of  western  Sweden,  where 
It  oocors  as  early  as  )Iay.  The  mean  of  June  Is  13°.  A 
oarioas  Cust  is  that  In  Korrland,  especially  In  the  interior, 
«  secondary  maximum  occurs  in  Handi,  which  sometimes 
even  exceeds  the  summer  mazimnm. 

The  non-periodic  daily  range  of  temperature,  or  the  dif- 
ftrence  between  the  monthly  means  of  daily  maximum  and 
minimom  of  temperature,  is  as  ususl  considerably  greater 
than  the  periodic.  The  difference  is  almost  constant  for  all 
atatioaa,  espeebUly  daring  the  warmer  part  of  tiie  year.  We 
kftve,  tat  the  whole  ooantiy : 


Non-periodic 

Periodic. 

DiOierence. 

lOjO" 

ao» 

7.0° 

18.0*' 

11  Ji* 

4.8° 

19.1° 

13.0° 

6.1° 

11.7° 

a3° 

5.4° 

The  mean  direction  of  the  winds  shows  little  variation 

during  different  seasons.  During  the  summer 
Winds.         it  is  west  or  west-southwest  in  tbe  south  of 

Sweden,  changes  to  southwest  in  the  middle 
part  of  the  country,  and  due  south  along  the  coast  of  the 
Oulf  of  Bothnia.    In  winter  north-northeast  winds  become 

comparatively  frequent  in  the  north  part  of  the 
Baromoter.   country.   This  is  explained  by  the  diflbronoe 

in  barometric  pressure  in  summer  and  in 
winter.  In  July  the  mean  height  of  the  barometer  indi- 
catee  a  gradual  fkll  along  the  coast  of  the  Baltic,  from  29.828 
inches  in  Odmar  to  29.675  in  Haparanda.  In  Jannary,  on 
tbe  other  hand,  there  is  a  gradual  bll  from  29.853  in  Qai- 
TOMX  to  20.718  In  Hemosaad,  but  thereafter  a  gndnat  rise 
to  29.634  in  Hapaianda.  Unfortunately  the  isobaroroetric 
linee  for  Sweden  have  not  yet  been  calculated  with  due 
precision. 

The  rainfall  is  greatest  on  the  coast  of  the  Oattegat.  The 
annoiui  amount  is  greatest  at  Gott^bai^, 

BatalMI.  where  it  is  32.56  inches.  At  Halmstad  it  is 
sas^  and  at  Venersborg,  where  05to  Klf  issues 

ftom  tAkeyeuer.itis30;33.   These  are  the  rainiest  stations 


of  Sweden.  Qenerally  speaking,  the  amount  of  rain  din^- 
ishss  afterwards  as  well  towards  north  and  northwesffas' 
towards  soatheast  The  least  rain  fldls  on  the  one  huul  in 
northern  Lapland,  where  the  annual  amovnt  is  only  15.52 
inches,  and  on  the  other  hand  In  the  sootheastem  comer  of 
Sweden,  where  (at  Cblmar)  we  have  the  lowest  known  rain- 
fall for  the  whole  country  (12.75  inches).  Between  these 
two  tracts  there  runs  a  belt  of  greater  precipitation  from 
Oothenburg  towards  the  northeast  to  iJpmla,  where  the 
annual  amount  is  23.28.  Even  along  this  belt  the  amount 
of  rain&ll  diminishes  towards  the  northeast,  but  at  every 
point  the  amount  is  greater  than  to  the  northwest  and 
southeast  of  it.  The  greatest  amount  of  rain  foils  in  July 
and  August  and  the  least  in  Februiuy  and  March.  Thus, 
for  instance,  there  foil  in  Upsala  during  Aagast8.86  inches 
and  daring  Haioh  0.99  inch.  As  tbe  tempentnre  varies, 
ao  does  tiie  rain&ll  fbr  different  years. 

The  number  of  thunderstorms  is  small  in  Sweden  com- 
pared with  the  countries  of  the  south.  Their 
number  diminishes  as  does  the  precipitation  Thnnder- 
txom.  southwest  towards  north  and  east.  From  storms. 
1871  to  1880  the  mean  annual  number  of  thun- 
derstorms at  each  station  was  9.5  in  Gotaland,  8.4  in  Svea- 
land,  and  only  6.3  in  Korrland,  In  the  south  their  nnmber 
diminishes  rapidly  f^^mi  west  to  east,  from  11  on  the  coast 
of  the  Gattegat  to  8.3  on  the  coast  of  the  Baltic,  and  only 
6.6  on  the  isle  of  Gotland.  The  thundeistorms  have  a  dis- 
tinctly marked  annual  and  daily  period.  They  occur  almost 
always  during  the  warmest  time  of  the  year  and  <^  the 
day.  During  the  above-mentioned  ten  ye«s  the  least  num- 
ber occurred  during  the  month  of  February,  only  3,  whereas 
there  occurred  in  May  1194,  in  June  3724,  in  July  4419,  in 
August  3306,  and  in  September  1461.  As  regards  the  daily 
period,  the  least  number,  147,  occurred  between  1  and  2 
A.  H.,  and  the  greatest,  1701^  between  3  and  4  P.  x.  InOote- 
land  and  SveaUnd  most  of  the  thnnderstorms  oome  with  a 
southwesteriy  wind,  In  Nonland  with  a  southerly ;  for  the 
whole  coBntry,  the  least  number  oome  witti  a  norUiMly 
wind. 

If  the  number  of  thundeistonns  is  small  in  Sweden,  the 
same  is  In  a  still  higher  degree  to  be  said  of 
their  intensity.  Hail,  which  on  the  Continent  Hall, 
causes  such  immense  damage  to  the  growing 
crops,  is  rare  in  Sweden,  and  often  qolte  harmless.  In  the 
south  of  Germany  about  2  per  cent,  of  the  crops  are  annn- 
ally  destroyed  by  hail.  At  M^deburg  the  damage  is  0.9 
per  cent.,  at  Berlin  0.6  to  0.7  per  cent.,  but  in  Sweden  only 
0.06  per  cent.  (h.  h.  h.) 

(7eolo0y. — The  fundamental  rocks  of  Sweden  b^ong  to  the 
Asi^c  or  Pre-Oambrian  formation,  and  consist 
of  crystalline  rocks.  Three  great  divisions  of  Oeology. 
this  formation  may  be  distinguished, — the  gray 
gneiss,  the  red  iron  gneiss,  and  the  granulite. 

The  gray  gneiss  rules  in  the  northern  and  western  parts 
of  the  conntry,  from  West  Norrland  down  to  the  province 
of  Calmar.  The  rock  has  a  prevalent  gray  color,  and  con- 
tains as  characteristic  minerals  garnet  and  in  some  porta 
gntphite. 

The  red  iron  gneiss  prevails  in  western  Sweden  in  the 
provinces  of  Vermland,  Skaraborg,  El&borg,  and  down  to 
the  province  of  Ghristianstad.  The  formation  is  very- 
uniform  in  its  character,  the  gneiss  having  a  red  color  and 
containing  small  granules  of  magnetite,  bat,  nevertheless, 
not  a  single  iron-mine  belongs  to  this  region.  The  red 
gneiss  contains  in  many  places  beds  or  masses  of  hyperite. 

The  granulite,  also  called  eurite  and  hallefiinta,  is  the 
most  important  of  tbe  Pre-Cambrian  formation,  as  it  con- 
tains all  the  metalliferous  deposits  of  Sweden.  It  prevails 
in  the  middle  part  of  the  country,  in  the  provinces  of 
Vermland,  Kopparberg,  Vestmanland,  and  Upsala.  It  occurs 
also  in  some  ports  of  the  provinces  of  Ostergotland,  Chlmar, 
and  Eronoberg.  The  main  rock  in  this  r^ion  consista  of 
h&llefilnta,  a  kind  of  very  compact  and  fine-grained  mix- 
ture of  feldspar,  quartz,  and  mica,  often  graduating  to  mica 
schists,  quortzite,  and  gneiss.  With  theee  rocks  are  often 
associated  limestones,  dolomites,  and  marbles  containing 
serpentine  (KolmArden).  The  metaUlferons  deposita  have 
generally  the  form  of  beds  or  layers  between  the  strata  of 
granulite  and  limestones.  They  are  often  highly  contorted 
and  dislocated. 

The  iron-mines  occur  Imbedded  in  more  or  less  fine- 
groined  gneiss  or  graaoUte  (Gellivaata,  Grangesbsrg,  Nor- 
berg,  Striberg),  or  separated  from  the  granulite  by_  mtsses 
of  augitic  and  amphibolous  minerals  {grdwikam)  as  in  Pers- 
berg  and  Nordmark.  Sometimes  they  are  surrouuded  by 
hallefliota  and  limestone,  as  at  Dannemora,  lAngban,  P^js- 
berg,  and  then  earn-  manganlforons  minerals.  Argentifer- 
ous galena  occurs  at  S^  in  limestone,  surrounded  by  gran< 
ulite,  and  at  Guldsmedshytta  (province  of  Orebn)  In  dark 
hiilleflinta.  Copper  pyrites  ooeurs  at  Fialan  In  mica-sehist«i 
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BORonnded  by  hSUeflintB.  Zinc  blende  ocenn  in  large 
manea  at  AmiQeberg,  near  the  northern  end  of  Lake  Vetter. 
The  cobalt  ore  oon^sts  of  oobalt-glance  (Tonaberg  In  the 
province  of  Sddermanlsnd)  and  of  linneite  (at  Gladhammar, 
near  Vesterrik).  The  nickel  ore  of  Sweden  Is  magnetic 
^ritee,  containing  only  a  7617  small  percentage  of  nickel. 
The  magnetic  pyrites  occnra  generally  imbedded  in  diorite 
and  greenstcnes.  In  the  evidently  most  recent  division  of 
the  grannlite  occurs  clay-slate  (at  Qrythytta  in  the  province 
of  Orebro). 

I<arge  masses  of  granite  are  fonnd  in  many  parts  of 
Sweden,  and  form  extensive  maasift  as  in  the  piovincee  of 
Kronobei^,  Orebro,  Gdteborg,  Stockholm,  etc.  Sometimes 
the  srsnite  gradoatee  into  gnein;  sometimes  (as  north  of 
Stockholm)  it  incloses  large  angalar  pieces  of  gneiss.  In 
many  parts  of  Sweden  oocar  greenstones,  as  hyperite,  gab- 
bro  (anorthite-gabbro  at  BMnutnaS  in  the  nrovinoe  of  StoHc- 
holm),  and  dioHte,  the  last  often  Ibnning  oeda  between  the 
strata  of  the  gneiai. 

The  Ounbrian  formation  occurs  generally  aasociated  with 
the  Lower  Silnrian,  and  oonsiats  of  many  divlBions.  The 
oldest  ia  a  sandstone,  in  wbioh  are  finnd  traces  of  worms, 
imprentoDB  of  MmUum,  and  shells  of  lAnfOa.  The  njpper 
divisions  consist  of  bttnminoas  limestones,  olay-slates,  alum- 
slate,  and  contain  nnmeroos  species  of  trilobitee  of  the 
genera  Paradoaidm,  OmoeOTypH  Agmutut,  ^teropJUkalsw^ 
iVKHro,  etc  In  <Ha&d  and  norUi  of  SiUan  aire  found  beds 
vltb  Obobu. 

The  Lower  Silurian  consists  of  the  following  divisians: 
(1)  beds  with  Oontopi/ge;  (2)  schists  with  Oraptolites;  (3) 
lai^  beds  of  red  and  gray  limestone  (200  feet  in  thickness) 
conti^ning  MaffaiatpU  and  OiihoeeraSiai.  This  Umestoae  is 
largely  used  as  building  material;  (4)  slates  witb  THanebfit; 
(5)  slates  with  Bracbiopods;  (6)  slates  with  Graptolites, 
The  Cumbrian  and  Lower  Silurian  strata  occur  scattered  in 
several  plaoes  bom  Yesterboiten  down  to  Jemtland  (around 
Stot^Siu,  and  In  the  provlnoea  of  Skaraborg,  ElfiiborK 
Orebro,  Ostergotland,  and  Cbrlstlsnstad.  Tho  whole  at  tiie 
isluid  of  Oland  oonslstB  of  these  strate.  The  strata  are  in 
most  i>laees  very  Httlo  disturbed,  and  form  horizontal  or 
slightly  loclined  layers.  They  are,  south  of  Lake  Vener, 
e^nwd  by  thick  beds  of  eruptive  diabase  (called  trapp). 
North  of  lAke  Siljan  (provinee  of  Kopparberg)  occur  Lower 
Silnrian  hot  not  Cambrian  strata,  wnich  have  been  very 
modi  dislocated.  The  ^PP^''  Silurian  has  in  Sweden  almost 
the  same  character  as  the  Wenlock  and  Ludlow  formation 
of  England.  The  island  of  Ootland  consists  entirely  of  this 
formation,  which  occurs  also  ih  some  parts  of  tiie  province 
of  Cbristianstad.  In  the  western  part  of  tiie  ^ovinoe  of 
Kopparberg  are  extensive  deposits  of  sandstone,  separated 
by  beds  of  diabase,  and  seemingly  of  the  same  age, — the 
Middle  Silurian, — but  no  fossils  have  been  fonnd  in  them. 
In  the  vicinity  1^  this  sandstone  rcslon  are  large  beds  and 
massift  of  porphyries.  There  are  still  two  seta  of  stratified, 
not  Awslliferoas,  deposits,  viz.,  in  the  province  of  Elftborg 
(formation  of  Dalaland)  and  around  Lake  Vetter  (formation 
of  VisingsS).  The  Dalsland  formation,  which  attains  the 
thickness  of  6000  to  7000  feet,  consists  of  conglomerates, 
chlorite  schists,  quartzltes,  and  mica  schists.  The  VlBingso 
formation,  800  to  1000  feet  In  thickness,  consists  of  sand- 
stones, clay-fllate,  etc  In  the  western  and  northern  alpine 
part  of  Sweden,  near  the  boundaries  of  Norway,  the  Silurian 
strata  are  covered  by  crystalline  rooks,  mica  schists,  qaut- 
sites,  etc.,  of  an  enormous  tUokness.  These  rooks  foim  the 
mass  of  the  high  mountain  of  AresikutBn,  etc 

The  Trlaasic  formation  (Bhstic  division)  occurs  in  the 
northern  part  of  the  province  of  Malmohns,  This  forma- 
tion consists  parUy  of  sandstones  with  impressions  of  {danbi 
(cyoids,  ferns,  etc),  and  partly  of  olay-beds  with  ooal. 

The  Cretaceous  fbrmmon  occurs  in  tiie  provinces  of 
Mtilmobus  and  Chrlstianstad.  Also  some  spots  of  this  for- 
mation are  found  in  the  province  of  Blefcingc  The  Creta- 
ceous beds  of  Sweden  belonr  to  the  most  recent  division 
of  the  Orataeeous  formation  (ohalk  and  danlen).  In  many 
parts  It  has  all  the  ohiuaoteriaties  of  a  cout-deposit. 

The  most  recent  deposits  of  Sweden  date  from  the  01a- 
oial  and  Post-QIadal  periods.  At  the  beginning  of  the 
Olaoial  period  the  height  of  Scandinavia  above  the  level 
of  the  sea  was  greater  than  at  present,  Sweden  Wng  then 
ooDuected  with  Denmark  and  Qermany  and  ^so  across 
the  middle  of  the  Baltic  with  Bussia.  On  the  west  the 
North  Sea  and  Cattegat  were  also  dry  iand.  On  the  elevated 
parts  of  this  laxgb  eontinent  glaciers  were  formed,  which, 
proceeding  downwards  to  the  lower  leveb,  gave  origin  to 
large  streams  and  rivers,  the  abundant  deposits  of  which 
formed  the  diluvial  sand  and  the  dilnvial  clay.    In  most 

Krts  of  Sweden  these  deposits  were  swept  away  when  the 
>  advanced,  but  in  Sk&ne  they  o^n  form  still,  as  in 
northern  Germany,  very  thick  beds.  At  ite  mazimnm  the 
inland  Ice  not  only  covered  Scandinavia  but  also  passed 


over  the  present  bonndariss  of  Bosda  and  Germany.  Wbes 
the  climate  became  lees  severe  the  ice  slowly  receded, 
leaving  its  moraines,  called  in  Sweden  hmritmtlerm  and 
krotttmtffruB.  Swedish  geologists  distinguish  between  IM- 
tengma  (bottom -gravel,  bottom  moraine)  and  OTdinary 
Jer^agnu  (terminal  and  side  moraine.)  The  former  gene- 
rally consists  of  a  hard  and  compact  mass  of  rounded, 
scratched,  and  soipetlmee  polished  stones  flnnly  Imbedded 
in  a  powder  of  crushed  rock.  The  latter  is  len  omnpact 
and  contains  angular  boulders,  often  of  a  considerable  site, 
but  no  powder.  Of  later  origin  than  the  kroestenagnis  is 
the  rvtUtauffrut  (gravel  of  roHod  stones),  which  often  fmnit 
narrow  ranges  of  hills,  muiy  miles  in  lengtii,  called  ^bv, 
running  generally,  independent  of  the  relief  the  countiy. 
In  a  north-and-south  direction  or  towards  the  southeast. 
They  are  of  tbe  same  nature  as  the  kamea  and  esken  to 
Ireland  and  Scotland,  and  consist  ot  rolled  pdiUes  uA 
sand.  It  is  very  probable  that  these  Asar  were  fonaed  aa 
tbe  bottoma  of  rivers  which  cut  tiieir  way  in  the  inland 
ice.  I>Drlng  the  disappearance  of  the  great  inland  iee 
large  masBOS  of  mud  ma  sand  were  carried  by  the  riTeis 
and  depcrited  in  the  sea.  These  deposits  known  as  ^sdd 
sand  and  glai^  el^  cover  most  parts  of  Sweden  sooti  of 
the  miwinces  of  Kopparberg  and  vermland,  the  more  efe- 
vated  portions  of  the  provinces  of  El&borg  and  Kronobexc 
excepted.  In  ttie  glacial  oli^  shells  of  Ytldia  arttk*  have 
been  met  with  In  many  idaees  (e^  near  Stoekhohn).  At 
this  epoch  the  North  Sea  and  the  Baltic  were  eoonscted 
along  the  line  of  Vener,  Vetter,  ^}elmar,  and  Hilar.  On 
the  other  side  the  White  Sea  was  connected  by  LUis 
(hiega  and  I^oga  witii  tiie  Galf  of  Finland  and  tbe 
Bnltic  In  Ihe  depOia  of  the  Baltic  and  at  Lakes  Vener 
and  Vetter  there  actually  exist  animals  which  belong  t» 
tbe  arctic  fauna  and  are  remnants  of  the  ancient  iee-na. 
The  glacial  clay  consists  generally  of  their  daiker  and 
lighter  colored  layers,  which  give  it  a  striped  appimmiet, 
fin-  which  reason  it  has  oflwa  been  called  kaarfiit  Im 
(striped  clay).  The  glacial  day  of  the  EUlnrian  regins  is 
generally  rich  in  Hme  and  is  thus  a  mart  of  great  fertiUty. 
Tha  deposits  of  glacial  sand  and  clay  are  fonnd  in  ttie 
southern  part  of  Sweden  at  a  h^ht  tanging  fiwn  70  to  W 
feet  above  the  level  of  the  sea,  but  in  the  Inteirkir  of  the 
oountry  at  a  height  of  400  ftoet  above  tbe  sea. 

On  the  coasts  as  the  ancient  ice-sea,  in  which  the  glarial 
day  was  deposited,  there  were  he^md  up  masses  of  ikdls 
which  belong  to  species  still  extant  around  Spitdierfa 
and  Greenland.  Most  renowned  among  these  sb^-d^MSts 
are  the  Kapellbackame  near  Uddevalu.  ^ith  the  mdt- 
ii^  of  the  great  ice^heet  the  dimata  became  milder,  sad 
tbe  southern  part  of  Sweden  was  covered  with  shrubs  sad 
plants  now  fcmnd  only  in  the  northern  and  alpine  parisof 
the  country  {Salix  potarU,  DryM  oeUtpttaia,  BehUa  Mcas,  etc). 
The  sea  fbuna  also  gzadnally  changed,  the  arctic  species 
migrating  northward  and  being  succeeded  by  the  speriis 
existing  on  tbe  coasfis  of  Sweden,  The  Post-GIaeial  period 
now  began.  Sands  {motand)  and  days  {dktrtera  and  >atsK 
bra)  continued  to  be  deposited  on  uie  lower  parts  of  the 
oountry.  Theyaregenerallyof  InsIgniflcantthickneM.  Ii 
the  shallow  lakes  and  inclosed  hays  of  the  sea  tberebem  la 
be  foitned  and  still  is  In  course  of  formation  adniorit  knsm 
by  the  name  gjft^a,  characterised  by  the  diatomaoeoos 
shells  it  contains.  Sometimes  the  ^ttja  oonststs  mataly 
of  diatoms,  and  is  then  called  tsrm^  The  gytQa  itf  tbe 
lakes  Is  generally  eorered  over  1^  peat  of  a  later  date.  Ii 
many  of  Vb»  lakes  of  Sweden  there  Is  lUU  in  piegiess  the 
formiation  of  an  iron-ore^  called  ^imtdm,  ferric  hydnoridi^ 
deposited  in  forms  resembling  peaa^  ec^na,  etc,  and  used 
Cor  the  mannfoctnre  of  iron.*  (P.  T.  c} 

.Floro^-OC  the  whole  area  of  Sweden  about  IS^iDOOiqssie 
miles  are  covered  vrith  wild  vegetatimi.  HiIb 
may  be  broadly  divided  into  five  dlSbrent  sorts,  ^ota 
via.,  the  forest,  bush,  marsh,  heath,  and  prairie 
vegetations,  of  which  the  flist-mentioned  covea  I7'  far  tbe 
latest  area,  or  upwards  of  40  per  eent.  <rf  flia  whole 
ihce  of  Sweden.   In  the  ■northern  part  of  the  oonntary  the 
flr  (FiMU  ajfiveatria)  and  the  pine  {PhiHt  Abiea)  an  the  jn- 
dominating  trees:  south  of  Dal  Elf  tiie  oak  (Qutrm 
peduncutoMj,  and  in  the  southern  and  soothwestem  pn- 
vinoes  tbe  beech  [Fagtu  jybsfies),  are,  together  wtOt  tbe 
fir  and  pine,  the  fbreBt-forming  treeL   Besides  tiies^  that 
are  two  species  of  binsh  (Betm  wmMoes  and  B.  wmdsV 
which  form  considerable  foresta,  Tbe  bush  vegetsthm  ee- 

1  The  fteology  of  -Sweden  hae  been  worked  ont  prlneUtsHj 
HldnKCr,  Foreclles.  Erdmann,  Tdmebohm,  and  others.  A  m- 
temaUc  geological  survey  of  Sweden  was  set  on  fix*  by  tbj 
Government  In  1858.  The  geology  of  the  fbasUiferoui  Mrata  n 
Sweden  baa  been  elaborated  chiefly  by  Nllaaon,  Angelin.  UB- 
narsson,  LIndstrOm,  Hathorrt,  and  oaen,  and  that  of  tbeGlarU 
and  PoBt-GlacIal  periods  by  SefttrOm,  Von  Post.  Toi^  ssd 
otbera. 
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rivM  III  clwnHjter  trtm  TuiooB  BpeelM  of  SmUz,  Smhu,  and 
Rota,  from  Pnmut  tpinota  and  Beveral  other  species.  The 
marsh  vegetatioii  is  composed  of  some  low  bashes,  of 
Cgperaeem,  Oramuum,  and  a  small  number  of  dioc^ledonoos 
MA  laige-flowered  monocotyledonoas  ^iDta.  The  heath 
vegetation  oansiatB  principally  of  social  Brieaeem,  especially 
heather  {OaUmui  mJgaria),  and  the  prairie  Tegetation  of  a 
ooDsideiable  variety  of  plants. 

The  Swedish  phanerc^amic  flora  ia  chiefly  angiosperm- 
onswith  aboat  thrice  as  many  diootyledonons  as  mono- 
oo^ledoDOUB  plants.  Tbe  gymnoeperms  are  only  aboat  0.25 
per  Dent,  of  the  species  of  the  flora.  Its  largest  families 
are  (in  the  order  of  namber  of  species) — OmpoaUa,  Ora- 
wwum,  Oifperacem,  OruM'eTK,  PapUumacem,  Boaaeae,  BarnmaiK, 
Sam»ne*Jacae,  uitib^ifirm,  Alnaaeem,  LtAiatm,  and  OnMdeae, 
tbe  fliat-named  being  represented  by  160,  the  last-named 
by  38  species.  Tbe  number  of  fiunllies  repreaented  amounts 
to  99.  Tbe  largest  genus  of  the  flora  Is  Chr«c,  with  88 
species.  More  than  250  genera  are  represented  by  only 
one  species  each.  The  whole  number  of  phaoerc^amie 
■pedes  now  known  in  Sweden  is  1475.  Of  these  only  a 
very  small  namber  can  be  supposed  to  have  originated  in 
the  country ;  tbe  greatest  number  have  immigrated  from 
tbe  Boatb  or  east  after  the  Glacial  period,  or  have  been 
introdnoed  in  one  way  or  another  by  man.  Among  the 
inamigrated  species  atmut  400  are  more  or  less  genendly 
spread  over  the  polar  countries  of  the  present  period,  or 
are  to  be  found  in  soatbem  countries  as  alpine  plants. 
The  great  mass  of  these  Glacial  plants,  the  earliest  inbabl- 
tants  of  tiie  country,  are  confinm  to  the  northern  part  of 
Sweden:  a  smaller  nomber  are  also  to  be  fimnd,  or  are 
mly  to  be  fonnd,  In  the  aoaA  and  in  parUcalar  loeaUtiea ; 
»  larger  nnmbeiv-aboot  70  Bpeeiet— are  abundantly  dis> 
tribated  over  the  whole  ooant^. 

The  Glacial  plants  were  followed  and  superseded  partly 
by  snbarctio  at  sul^laeial  species.  Of  these  the  Swedish 
flora  has  about  301^  of  wbioh  50  are  abondratly  ^tead 
«ver  the  oonntry,  and  80  ate  pretty  generally  and  abun- 
dantly distributed.  Tbe  principal  mass  of  the  remaining 
species  of  the  flora  have  immigrated  in  the  same  period  as 
the  oak,  and  have  ipread  over  the  country  south  of  Dal 
EU,  or  also  to  the  ^mvinces  immediately  to  tiM  nMrUi  of 
tbli  river ;  aome  are  outlying  steppe-plants ;  some  have 
entered  with  the  beech,  the  last  immigrated  forest-tree  of 
Sweden ;  and  a  small  number  of  species,  now  limited  to 
tbe  west  ot  tho  oounfery,  have  posnbly  entered  during  a 
period  before  that  of  the  beeon,  whni  the  climate  was 
warmer  and  molster  than  at  prcaent.  (r.  k.) 

Jbawo.— After  the  close  of  the  Glacial  period  a  twofold 
immigration  of  animals  oocorred, — from  the 
Fauna.  southwest  through  Denmark,  and  from  the 
northeast  through  f^nland.  Of  the  existing 
fanna,  many  qiecies  are  widely  spread.  Especially  in  the 
north  we  find  boreal  clrcumpolar  forms  (wild  raindeer, 
^atton,  arctic  fox,  ptarmigan,  several  birds  of  prey,  OrvUm, 
and  aqaaCic  birds).  Others  Ba<^  as  tbe  bear,  tbe  wolf,  tbe  fox, 
the  magpie,  etc,  are  to  be  fonnd  only  in  the  Old  World,  bnt 
are  represented  in  America  by  forms  resembling  them  so 
much  as  to  be  regarded  by  many  as  only  local  varieties. 
Many  of  the  commonest  species,  e.g^  the  squirrel,  tbe  wood- 
peckers, the  crow,  most  of  the  ■inslng-blrds,  ete.,  tiiongb 
wanting  in  the  New  World,  are  distnbnted  over  Earope 
ADd  parte  of  northern  Asia. 

Besidee  these  we  find  ahw  specially  eastern,  soothem,  and 
western  forms,  which  have  immigrated  from  widely  sepa- 
rated  regions.  Thua  the  northern  hare,  lAput  (touatu, 
properly  an  inhabitant  of  Sassia  and  Siberia,  bnt  also  to 
be  Anod  in  the  monntainoas  tracts  of  central  Earope,  is 
eommon  in  most  parts  of  Sweden,  while  the  European 
bare^  l/VJ"  saropanM,  which  is  s[mad  over  central  and 
vrestom  Europe,  and  Is  also  to  t>e  found  in  Denmark,  is 
wanting.  Host  of  the  fleld-mice,  and  many  birds  whidi 
have  an  exclasively  eastern  ruige,  have  immigrated  from 
Siberia.  Among  mammals,  whloh  neariy  all  belong  to 
Eawpe,  may  be  mentioned  the  rce-deer  and  the  red^eer, 
the  dormouse  and  the  hedgehog;  the  last-named  is  common 
in  central  and  southern  Sweden.  The  dk  Is  eonaldered  to 
liftve  immigrated  Arom  the  south. 

Not  very  long  ago  the  hear,  lynx,  and  wolf  were  common 
fn  all  the  forests  of  noitiaern  and  central  Sweden,  but  their 
namber  bas  rapidly  decreased  daring  tbe  last  fifty  years. 
The  bear  is  now  confined  tq  the  wildest  mountain  and 
A>rest  r^ons  of  Norrland  and  Kopparberg  Ian.  The  wolf 
was  formerly  raminon  throughout  the  country,  and  be- 
tween 500  and  600  were  killed  annually  fifty  yean  ago. 
Now  the  number  is  only  30  to  40,  and  it  ia  to  be  fonnd 
Almost  exclusively  in  tbe  monutain  regions  of  Norrland. 
IThe  lynx  is  also  being  exterminated ;  it  is  still  found  in 
tbe  greater  part  of  northern  uid  central  Sweden,  at  least 
'ar  BDutb  as  I«ke  Vener.  On  ^e  other  hand,  foxes 


have  of  late  Increased,  at  least  in  oertein  parts  of  the 
country,  and  are  common  everywhere.  The  button  also 
is  by  no  means  rare  in  the  mountain  regions  of  Lapland. 
The  destmction  of  cattle  caused  by  beastB  of  prey,  especially 
in  the  north  is  not  Inconiideiable,  the  loss  being  estimated 
at  about  2600  reindeer  and  from  9000  to  10,000  sheep  and 
goats  annually. 

Not  without  influence  on  the  number  of  the  smaller 
beasts  of  prey  are  tbe  singular  migrations  of  the  mountain 
Lehmiho  (g.e.),  which  has  its  home  on  the  higher  moun- 
tains above  tiie  tree-limit,  whence  in  certain  years  it 
migrates  in  conntless  numbers  to  the  lower  forest  regions 
and  lowlands,  doing  great  damage  to  the  vegetation 
wherever  it  goes.  After  the  last  migration  in  1883  tlie 
number  of  the  foxea  was  found  to  have  increased  in  the 
regions  through  which  tbe  lemmings  lutd  passed. 

Of  eatable  game  the  elk  holds  the  first  place.  It  has  in- 
creased in  nnmtMtn  and  range  of  late  years,  and  is  pretty 
common  in  the  forest  tracts  of  central  Sweden.  The  roe- 
deer,  which  has  its  proper  home  in  tbe  southmost  parts  of 
Sweden,  has  also  increased  of  late,  and  has  been  seen  as  for 
north  as  Urehro  Ian  and  Vestmanland.  Hares  occur  in  great 
abundance.  Seals  are  found  round  the  ooast;  they  are 
hunted  chiefly  in  the  Baltic  and  the  Gulf  of  Bothnia. 
Besides  the  larger  beasts  of  prey,  martena,  weasels,  otten, 
and  squirrels  are  hunted  for  the  sake  of  their  skins,  but  not 
to  any  great  extent.  The  beaver  Is  now  probably  cstlnet. 
Some  of  the  mammals  (tiie  bat,  hedgehog,  dormouse,  badger, 
bear)  hibernate ;  most  of  the  otiier  animal*  ore  in  winter 
covered  with  a  thicker  coat  of  hair,  and  aome  change  thefr 
color  to  white  or  gray. 

The  wood-grouaa  u  the  meat  valued  wiiund  game.  Its 
foTorite  hannt  la  the  great  lone  forests.  Altbough  it  bae 
been  obliged  to  retreat  before  advancing  cultivation,  It  is 
still  pretty  common  in  suitable  places.  More  numerous  and 
almost  as  much  liked  is  the  black  grous^  which  haa  aomo' 
what  the  same  distribution  as  the  wood-cnKiBe,  but  Is  less 
putieular  in  the  ehoiee  ita  abode.  Ia  vie  farests  of  cen- 
tral and  especially  of  northern  Sweden  the  haael-grouse  Is 
numerous  in  many  places,  and  on  the  mountains  above 
the  tree-limit  tiie  pturmigan  is  oommoa  everywhere.  In 
the  birch  and  willow  regims  we  ftnd  the  willow-ptar- 
migan, which  above  tiie  snow-line  is  sopeneded  In'  the 
oommoo  ptarmigan.  In  winter  a  great  Aetl  of  game  is  ex- 
ported from  Norrland  to  the  southern  provinces.  The  part- 
ridge, probably  inUodnoed  about  1500,  with  difflcoltr 
endares  the  rude  of  Sweden,  and  great  nombras 

often  perish  In  winter  for  want  of  food.  StiU  it  is  distri- 
buted all  over  southern  and  central  Sweden  as  for  north  as 
Jemtland,  and  of  late  its  numbers  have  increased.  Tbe 
number  of  woodcock  and  snipe  is,  like  that  of  GreUlm  in 
general,  decreasing.  Numerous  sea-fowl  are  found  on  all 
the  coasts.  Some  are  killed  and  eaten,  but  as  a  mie  they 
are  not  rnudi  relished.  Their  eggs  are  collected  for  food 
by  the  inhabitants  of  the  seaboard.  The  eider-dnek  is 
ooomiou  on  both  ooasts.  Among  the  birds  of  prey  the  hawk 
isthe  mostdestructiveand  tiiemostbuDted.  Thegyrfalcon 
and  the  golden  eagle  are  found  in  Norrland  and  Upland, 
and  the  sea-eagle  throughoot  the  country,  especially  on  the 
coasts.  Some  kinds  of  foloous  and  owls  are  very  oommon, 
the  latter  especially  in  northern  Sweden.  In  the  interior 
the  most  characteristic  birds  are  swallows,  sparrows,  the 
birds  of  the  crow  family,  and  the  singing-birds,  among 
which  the  lark,  the  chaffinch,  the  thrashes,  and  the  many 
species  of  Sifitia  are  most  noticeable.  The  northern  night- 
ingale is  rare  in  southern  Sweden.  The  cuckoo  is  heard 
everywhere,  eq>ecially  in  the  forest  regions.  The  mute 
swan  is  fonnd  in  great  numbers  in  a  few  places  in  southern 
and  eentral  Sweden.  The  whooper  swan  fteqooitB  the 
marshes  and  lakes  of  Lapland.  The  whitestork  is  found  In 
SkAne  and  Halland,  and  herons  are  found  in  great  numbers 
here  and  there  in  Skine  and  Blekinge.  Cranes  are  distri- 
butedall  over  tbe  country.  Charscteriatio  of  the  wild  forest 
tracts  of  lApland  is  the  Siberian  Jay.  Upwards  of 260  spedes 
of  birds  may  he  considered  as  belongii^  to  the  Swedish 
fonna,  most  of  them  birds  of  passive,  scarely  40  remaining 
over  winter  in  their  summer  resorts.  In  spring  and  autumn 
Swedenis  visited  hy  great  flocks  of  the  birds  of  passage  of 
the  extreme  north,  especially  geese  and  snipe. 

The  reptiles  and  amphiblMiB  are  few  (3  snakes,  3  lisards, 
11  batradiians). 

The  Swedish  riven  and  lakes  are  generally  well  stociked 
with  fish.    The  objects  of  capttiru  art>  chiefly 
salmon,  eel,  pike,  diffbrent  species  of  pueh,  Flsheclat. 
burbot,  and  several  species  of  the  BahumUuB  and 
OypriniiUe.   Tbe  annual  income  from  the  fisheries  in  the 

'  lakes  and  rivers  amounts  to  upwards  of  £135,800  [$659,988], 

.  of  which  the  salmon  fisheries  alone  yidd  £42,000  [$204,120]. 

,  Of  still  greater  importance,  of  coarse,  are  tbe  sea^fisherlea. 

,  In  the  end  of  last  century  the  boring  fiBbery  in  the 
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**tkMrgM. "  ot  tiie  west  cout  wm  the  nwMt  bnpoituit  in 
Earope,  uid  It  ii  eetinuted  that  in  one  year  ISOO  millioiis 
•f  herrings  were  tftken.  Somewhat,  later,  bowever,  the 
jproat  edioftli  diaappeared  fi>r  a  long  time.  In  1S77  a  new  era 
M|W  In  the  history  of  the  wert-eoMt  flaheriea,  the  take 
that  TMr  being  l^,000oabio  teat.  Since  then  the  herring 
has  retomed  every  year  in  greater  or  smaller  nomben. 
There  are  also  captured  on  tiie  same  coast  flat-flsbee  and 
eodfleh,  mackerel,  and  spnts.  The  annual  produce  of  the 
sea-flshery  of  the  sooth  and  wset  ooaits  is  waed  at  about 
£111,000  [1639,400].  A  smaller  wie^  of  Me  herring  is 
Cirand  in  great  abundanoe  on  tha  eaat  coast.  In  tbe  Sound 
it  is  still  11  Inches  in  length,  in  the  Baltic  only  6  or  8 
inches.  This  variety  is  caUed  "  stromming,"  and  is  the 
ot^eet  of  an  important  flsheiy,  annually  bringing  in  more 
than  £176,000  {$850,500].  About  140  kinds  of  flahea  ate 
constantly  found  in  Sweden  or  along  its  coast.  Of  tbeee 
nearly  100  belong  exclasively  to  the  sea,  and  upwards  of  10 
are  to  be  Caund  both  in  salt  and  fresh  water.  The  remainder 
are  poperly  freshwater  fiehes,  bat  many  am  finnd  in  the 
brauiah  water  of  tiie  Baltic  coasts.  Here  we  find  perch, 
pikcL  etc.,  by  tbe  side  of  purely  saltwater  flsbee,  as  the 
*'  stromming,"  tbe  flat-flsb,  etc. 

Tbe  species  of  Scandinavian  insects  number  atleast  15,000. 
Notorious  among  these  are  the  I^pland  gnats.  The  '*  skar- 
gAxd"  of  the  west  coast  has  a  rich  fanna  of  lower  marine 
aniaiali,  partly  forms  of  boreal  and  arctic  descent,  partly 
hnm^niatB  from  tbe  south.  The  Boyal  Academy  of  Science 
has  here  a  zoolc^cal  station,  Kristineberg,  for  tbe  purpose 
of  scientifically  examining  the  mariae  &una. 

Compared  with  the  fbaoa  of  the  west  coast,  that  of  the 
Baltic  ia  extremely  poor.  It  consists  partly  of  European 
boreal  forms,  which  have  immigrated  from  Ute  west,  partly 
•f  freshwater  forms,  which  liave  been  able  to  live  in  the 
brackish  water.  But  other  types  also  ooonr,  which,  ^ough 
sparingly  represented,  are  of  the  greatest  Interest  to  the 
naturalist, — namely,  certain  dwarfed  forms, — two  or  three 
species  (rf  flsh,  some  crustaceans  and  other  lower  marine 
animals,  belonging  to  a  purely  arctic  fauna,  which  have 
immigtated  when  the  Baltic  during  a  part  of  tbe  Glacial 
period  communicated  with  the  White  Sea.  They  are  want- 
Ing  on  the  south  and  west  coasts  of  Sweden,  but  are  found 
In  the  Arctic  Ooean.  Some  of  them,  the  four-homed  cottos 
and  some  crustaceans,  are  found  in  lAke  Vetter  and  some 
other  lakesof  central  Sweden,  whither  they  bad  come  when 
these  lakes  formed  part  of  tlie  arctic  sea ;  they  have  since 
been  sbitt  in  and  have  saryived  botii  the  climate  and  the 
altered  compoBition  of  tbe  water.  The  arctic  "  vikare  "  seal 
i^ioea  fcetiaa),  which  is  common  in  the  north  part  of  tbe 
Baltic  but  is  not  found  ou  tbe  west  coast,  and  which  is  also 
found  in  Lake  Ladoga,  lAke  Onega,  and  some  lakes  of  Fin- 
land, is  alao  considered  as  a  snrrival  of  the  fluina  of  the' 
Glacial  period.  On  the  west  coast  lobster  and  oyster  flsh* 
eriea  are  carried  on,  the  former  being  very  productive.  The 
common  mussel  is  abundant,  but  in  Sweden  is  only  used  as 
bi^t  for  flsh.  The  crayfish  is  common  in  many  places  in 
oentral  and  aoathem  Sweden.  Pearls  are  sometimes  found 
in  the  freshwater  mussel  JTorysrilaiui  margaritiferci,  which 
Is  met  irith  all  over  the  country.  (a.  wi.) 

Artaat  and  PUffulatim. — Sweden  takes  rank  among  the 
luger  countries  of  Eurt^.  It  contains  170,- 
Area  and  71iijOOEDglishsquaremiIee.ofwhicharea3,S17.- 
p^nlatfon.  89  square  miles  are  occupied  by  the  larfte  lakes 
Vener,  Vetter,  Malar,  and  ^jelmar,  leaving 
167,195.31  SQuare  miles  distributed  among  the  counties  as 
shown  in  the  following  table,  which  gives  the  areas  and 
the  estimated  popalation  in  1885  of  the  dUfarent  admlnls- 
teatlve  divisions  (the  capital  Stockholm  and  the  twenty-four 
"lin"  or  counties)  into  which  tbe  kingdom  is  divided  : 

The  population  lias  long  been  Bteadilv  increasing.  In 
1750  it  amounted  to  1,76^368,  in  1800  to  2347,303,  and  in 
18S0  to  3,483,541.  The  census  of  December  31,  1880,  re- 
turned tbe  number  as  4,565,668  (2,315,243  males,  2,350,425 
females},  and  at  the  end  of  1886  tbe  population  was  esti- 
mated at  4,682,7^  (2,273,861  malee,  2,406,906  females). 

It  will  be  seen  that  Sweden  is  sparsely  peopled  (tbe 
average  for  the  whole  country  being  only  28  iohabitants  to 
the  square  mile),  and  that  the  population  is  very  unevenly 
distributed, — Halmobaa  Jan,  which  lies  farthest  sonth, 
conntlng  193  persons  to  tbe  square  mile,  whereas  Norr- 
botten,  farthest  to  tbe  north,  and  by  £ar  the  largest  county, 
has  only  2.4. 

The  urban  population  as  late  as  1864  amounted  to  only 
777,857  (tbe  rural  amounting  to  3,866,3911.  Tbe  towns  are 
in  general  small.  Except  Stockholm  (215,688  inhabitants 
in  1685),  only  five  towns— Ootbenburg  (91,033),  Malmo 
(44,532),  Norrkopinx  (28,503),  Gefle  {20,753),  and  Upsala 
(20202)— had  in  188r>  more  than  20,000  inhabitants. 

The  average  number  of  marriages  per  1000  inhabitants 
was  for  each  of  the  years  1751-60  9.09;  this  proportion 
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has  grsdnaUy  diminished  ainee,  having  be«i  7.60  in  IflBl-flD 
and  6.81  in  1871-80.  The  yearly  average  of 
living  otiildren  bom  ftom  1871--80  was  133,730, 
and  tbe  yearly  average  ot  deaths  80,140.  The 
yearly  averaae  of  deaths  to  100  inbabifaatB  fiw  ITU-ISU 
wasS.71;  tiiuniunber  has  since  been  almost  omiitutlyde> 
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Stockholm  (city)  

Stockholm  (rural)-  

Uraala..-  

SodermanlaDd....  

Ortei|;otland.».M-.  

JSnkoping  

Kronoberg  

Cblmar   

Gotland...  «... 

Blekinge  ~  

Christianstad.....^  

HalmohoB- ...»  «... 

Halland..  

Goteburg  (GothenlKi^)  

El&borg  ...................... 

Skaraborg  

Vermland  

Orehro  -  

Vestmanland  (Veeterfa)  

Kopparberg   

Gefieborg.  

Vestemorrland  

JemUand  „  

Veeterbotten  

Norrbotten  


Sqii£te  If  lies. 

Popnlstion. 

12.S5 

215,688 

3,008.45 

14S34I 

2,062.75 

116,M6 

2,630.&4 

15(^032 

4,272.88 

267342 

4,440.51 
3,841.51 

1!)7,302 

166381 

4,439.06 

24O,.'i07 
52,570 

1,202.97 

1.164.00 

140,071 

1347.02 

3.^178 

1399.46 

136373 

1,952.61 

WlflOl 

4,948.16 

262335 

3,283.13 

263,467 

7.346.73 

258,958 

3,5(^.88 

182,613 

2,623.14 

132366 

11,4203 

104391 

7,418.70 

191323 

9,519.92 

184384 

19,603.5 

»3,oei 

21,942.4 

113;511 

40,315.5 
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creasing,  tbe  average  for  1851-60  being  2.17,  and  for  1871-80 
1,82.  Immigration  and  emigration  till  compantivety  re- 
cent times  had  little  influence  on  tiie  numlMBrs  of  pc^tela- 
tion,  but  the  latter  years  of  the  deoetinial  period,  1886-7tt 
caused  a  ohange  in  this  respect.  The  number  of  emigraafii, 
which  as  late  as  1867  amounted  to  little  more  than  9000. 
increased  during  1868  to  27,000  and  during  1860  to  3B.O00. 
During  the  yean  that  followed  there  was  a  oonstdenbls 
decrease,  bnt  towards  1880  the  nnmber  of  emigiaata  i^iB 
rapidly  Increased,  and  in  1882  this snievnted  to  npwards«f 
60,000.  Tbe  figure  for  1884  was  2336a  Immjcnlkn,  oa 
tbe  contrary,  continues  to  be  insignificant.  The  anaoA 
average  of  Unmigraots  for  1676-64  was  3333. 

The  Inhabitanta*^  Sweden  belong  almost  exelnrivdyti 
the  Seandinavian  raoe.  Tbe  principal  excep- 
tions are  tbe  Finns  (in  1880  about  17,000),  who  Bsoa 
chiefly  inhabit  tbe  northeastern  part  of  tbe 
county  of  Norrbotten,  the  Lapps  (in  1880  about  6400), 
spread  over  an  area  of  about  44,000  square  miles  in  I^laad 
and  Jemtland,  and  the  Jem  (in  1880  about  30001. 

Aprievlture. — Agriculture  is  the  principal  indnstiy  ia 
Sweden.  The  number  of  persons  gaining  their  Affriml. 
livelihood  by  this  occnpation  and  those  imme-  '^^11^ 
diately  depending  on  it  was  2348300  in  1880, 
and  the  value  of  the  harvest  in  1884  was  estimated  at  ahost 
£25,500,000  steriing  [$123,930,000],  of  which  the  graio- 
barvest  made  £14,800,000  [$71,928,000].  From  1840  to  1B80 
the  export  of  grain  (including  meal,  etc)  exceeded  the  im- 
port ;  bnt  this  has  not  been  the  caae  tinea  1681,  while,  sa 
the  other  hand,  the  export  of  dairy  produce  has  nieaawkOt 
increased. 

iftnn. — Sweden  Is  rich  in  minerals,  especially  iron-ons, 
and  the  Swedish  iron  is  celebrated  for  its  good 
quality.  In  1664  526  iron-mines  were  worked,  Hta*. 
the  joint  produce  of  which  amounted  to  922310 
tons.  Tlie  manufacture  of  cast-iron  amounted  to  4164^8 
tons,  that  of  bar-iron  to  267,534  tons,  of  steel  to  66339  tou, 
and  of  hardware  to  43,228  tons.  The  coj^r  doring  the 
same  year  amounted  to  650  tons,  and  the  silver  to  laUer 
more  than  4000  tb.  Pit-ooal  has  been  found  only  in  Hal- 
mohns  Ian,  and  even  there  in  small  qnantity  compared  to 
tbe  coasumption  of  the  country.  Tbe  produce  of  thv.  cosl- 
mines  was  in  1884  not  more  than  7,277,000  cubic  feet,  wheresi 
tbe  import  of  coal  amounted  to  52.650,000  cubic  feet. 

ForesU. — A  great  part  of  Sweden  is,  as  was  sbon  men- 
tioned, covered  with  forests,  Most  ofthesB  are 
tbe  property  of  private  persons  or  Joint-stock  RmStt. 
companies,  but  the  Government  alao  posseeses 
large  forests,  the  value  of  which  was  in  1884  estimstod  at 
about  £2,400,000  [(11.664,000].  The  forest  produce  raaki 
among  the  ^ncipal  artides  of  export  tmm  Sweden. 

Jfimi^setMret.— It  was  not  tUl  1^  tiiat  Sweden  oi«|lcM7 
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Imke  witii  the  pn-vsMing  proteetionict  vyBtem  uid  adopted 
the  priociples  of  free  tnde.  Sinee  I860  there 
hH  Men  BO  pndiibltion,  and  import  duty  ig 
in  general  low.  The  woe  of  the  mannhe- 
torn,  which  M  late  as  18B0  was  estimated  at  only  £8,000,000 
[10,790,000],  was  for  188a  oompnted  at  man  than  £10,600,000 
i«&l^«,000]. 

CbwMTOs.— The  united  nine  at  the  exports  and  Imports 
of  Sweden  was  esUmated  for  ISGO  at  little  more 
Commerae.  than  £4,000,000  [$19,440,000],  whereas  in  1884 
it  was  something  over  £31.000,000  [$150,660,000] 
(impoTtB  aboQt  £18,000,000  [$87,480,000],  exports  abont 
£13,000,000  [$63480,000] ).   The  principal  articlee  of  export 
were— timber  and  wooden  wares,  £5,747,000  [$a7,030;420] ; 
metals  and  hardware  goods,  £S;667,000  [$12,9^1,630] ;  grain 
(inolDding  meal,  etc),  £1,307^  [9e,3Se.0aO]:  animal  food. 
£1,061,000  [$5,253,660] ;  live  animals,  milfiOO  [$3,168,720] : 
pai>er  and  ntationer^.  £584,000  [$2,838,240].  The  principal 
artUslee  of  import  daring  Uie  same  7ear  were — cotton  and 
woollen  mannfactured   goods,  £3,012,000  [$14,638,320] ; 
colonial  prodnots  (coffee,  sagar,  etc.),  jE2,309,000  [$11,221,- 
7401;  grain  and  meal,  £2,1^000  [$10,97^880];  minerals 
(prindpally  coal),  £1,479,000  [$7,187,940];    metaU  and 
hardware  goods,  £1,306,000  [$6,^,8801;  cotton,  wool,  etc., 
£1.125,000  J$5,467,500] :  animal  food,  £l,(e6,000  [$6,034,960] ; 
ships,  carnages,  machmes,  instrnmenla.  etc.,  £807,000  [$3,- 
922,020] ;  hair,  nidea,  bones,  horns,  and  other  animal  snh- 
Btanceo,  £784,000  [$3^10,240] ;  tallow,  oils,  tar,  gams,  and 
similar  snbstancee,  £782,000  [$3,800,520].  The  astregate 
burden  of  Tessels  entering  ftmn  and  clearing  to  foreign 
porta  was  868,827  tons  in  1^  {^388,086  tons  In  1884.  The 
estimated  valae  of  the  exports  to  the  United  Eingd<nn  dar- 
iDg  1884  was  £6,229,000  [$30,272,940],  to  Denmai^  £1348,- 
000  [$8,981,280],  to  France  £1,073,000  [$6,214,780],  to  Qer- 
many  £1,008^000  [$4,868,880],  and  to  Norway  £604,000  Wt,- 
S3M40] ;  while  uie  imports  ftom  Oreat  Brit^  and  Ire- 
land reaehed  £4^000  [$24,066,720],  fnm  Germany  £4,- 
947,000  [$24,042,420],  fimm  Denmark  £2^000  [$14,240,620], 
inm  Snasi*  and  Finland  £1,881,000  [$e,141y660J,  and  trma 
Norway  £i;88S,000  [$6,863^]. 
SmilwagWf  FmU,  and  TWejmpJki:-— The  length  at  the  rail- 
ways in  Sweden  U  very  great  in  proportion  to 
RaUways.     Uie  popnlation.   In  1864  the  total  length  was 
4104  miles,  of  which  1437  miles  belonged  to  tbe 
Govenunent  and  26S7  to  76  private  oompanke.  The  postal 
mtem  Is  lemarkably  well  organized.  In  1884 
Post-ofBce.    Ute  number  of  postKtffloes  was  1966.  throogh 
which  46,533,027  inland  letters,  poet-cards,  poet- 
oflioe  radeiB,  newmper  and  book  packets,  etc.,  were  for- 
warded, and  SjBOtfTn  to  and  6,511,348  tram  foreign  conn- 
tries.  The  telegraph  system  is  also  in  a  very 
Tel^;ra|dia.  flonrishing  condition.   Hie  total  length  of  tiie 
telegraph  wires  in  1884  was  12,909  miles,  and 
th«  nnmber  of  messages  forwarded  was  1,17^969. 
JBAmsMoh. — With  regard  to  edacation  Sweden  oocnnies  a 
TOty  prominent  place.   Primary  edocatim  is 
Edaeatlon.    compalsory  for  aU  the  children  of  the  ooantrr, 
and  this  principle  is  bo  strictly  applied  that  in 
1S84  oat  of  733,329  children  of  school-age  only  15,143  were 
not  under  tuition.   To  snpply  this  primary  instmotion 
than  are  9925  nation^  sohools  of  dUIbrent  kinds,  with 
S216  male  teachers  and  6832  female  teachers  (1884).  For 
higher  edocational  pnrposes  tfaere  are  96  pablic  schools 
(1885),  of  three  grades,  with  14,617  pnplle,  and  two  nniver- 
sitiea  (Upoala  with  1821  and  Lnnd  with  827  stodenta).  In 
Stockholm  there  is,  besides,  a  medical  ISsoulty,  the  Boyal 
Chroline  Medioo-Cbimrgical  lastitntion,  A  free  nnlTorsity 
is  in  course  of  formatioo,  for  which  large  eoms  have  been 
|dvea  by  private  persooe.   There  are  a  large  nnmber  of 
OoverDment  schools  for  the  military  and  oaval  services,  for 
the  technical  sciences,  for  metalluixy,  agrionltnre,  naatical 
Bcienoe,  and  for  the  blind  and  the  deaf  and  dnmh.  All  in- 
■tmotioii  at  the  national  sohoeils,  flie  paUie  sdiools,  and  the 
nniTetaitiea  is  free. 

SeUgion. — Christiani^  was  introduced  into  Sweden  abont 
the  ninth  century,  and  was  generally  professed 
Relliflon.  by  the  twelfth.  The  country  adopted  the  doc- 
trines of  the  Reformation  daring  the  reign  of 
OnstaTOS  Vasa.  The  national  church,  established  by  the 
resolationipaBsed  at  Upsala  in  1503  (C^uoja  twte),  is  Ln- 
thoKan.  The  oonnttT  is  divided  into  12  bishoprics  {ttift). 
Tin  biflhop  of  Upsau  is  arshblslu^t  of  Sweden.  In  1880 
tba  namber  of  dissenters  was  21,234,  of  whom  14,627  were 
Baptists,  2903  Jews,  1591  Methodists,  and  810  Bo  man 
Catholics. 

jtnny  and  Jtfow.— The  land  defences  consist  partly  of  a 
standing  army,  partly  of  a  militls.  The  former 

Army.  for  the  most  part  fimnded  on  the  so-oalled 

"ittddnin^verk,"  an  Institution  dating  ftam 

tha  time  of  Sweden's  gieatnass,  whioh  makes  the  aoldier  a 


settled  &rmer.  HiIs  force  comprises  abont  4(^000  men. 
The  militia  comprises  (since  18%)  all  males  between 
twonty-oue  and  thirty-two  years  of  age.  The  tinm  of  drill 
tor  the  milit^  is  only  forty-two  days,  extending  over  two 
years. 

The  navy,  with  a  permanent  personnel  (also  for  the  most 
part  foanded  on  tiie  "  indelningsverk ") 
rather  more  than  7000  men,  consists  priuoi-  Kavy. 
pally  of  coasting  veosels,  botb  ironclad  and 
nnarmored. 

Conttitution. — Sweden  is  a  limitisd  monaroby.  Its 
oonatitutioD,  like  that  of  fingland^  feets  on  an  nistori- 
0^  deTelopment  of  sereral  oentunes.  From  the  ear- 
lieet  times  the  people  soveraed  themselves  throa^h 
elected  trustees,  made  laws  and  levied  taxes,  white 
the  king  was  little  more  than  their  leader  in  war.  By 
and  the  power  of  the  king  was  extended,  ana 
atong^de  of  it  there  arose  a  class  of  great  men,  whe 
oertainly  lessened  the  le^al  rights  of  the  lower  orders, 
bat  who  never  snooeeded  in  completely  snbduing  them. 
Through  En^elbreoht  the  burghers  and  yeomen  re- 
gained their  inflaenoe  on  the  development  of  the  state, 
and  their  deputies  were  summoned  to  the  riksdag 
(1435).  Gustavns  Yasa  and  his  son  Charles  IST 
stripped  the  nolnlity  of  the  high  authority^  the^ 
had  exercised  during  the  latter  part  of  the  medi- 
aval  period,  and  which  had.  been  dangerous  both 
to  the  power  of  Uie  king  and  to  the  people,  and  bo 
saved  the  work  of  Engelbreeht.  The  right  of  the 
lower  classes  to  he  members  of  the  rilEsdag  was  eon- 
firmed  by  the  first '  *  ItiksdiM^Bordning  "  ( "  law  for  regu- 
lating the  riksdag  or  pariiament ")  of  Sweden  (1617), 
which  for  the  first  time  legally  regulated  the  system 
of  four  houses  formerly  adopted.  In  the  I6th  centniy 
the  nobility,  having,  been  endowed  with  extensive 
domains  by  the  crown,  again  won  an  ascendency  that 
was  very  dangerous  to  the  lower  olasses,  bat  it  was 
omshed  when  Oharies  XI.,  by  the  diminntioo  of  their 
property  (1680),  forever  put  an  end  to  the  supremat^ 
of  the  nobility  md  the  ooundl  in  the  state.  By  ^is 
act  the  power  of  the  king  was  greatJy  strengthened,  so 
much  so  as  to  endanger  even  the  most  essential  rights 
of  the  riksdag, — those  of  givinskwB  and  levying  taxes. 
ButafterthedeathofCharlesXiI.  the  despotic  OTStem 
was  abolished,  and  all  power  was  lodged  in  the  hands 
of  the  riksdag  the  oonstitations  of  1719  and  1720. 
During  the  lollowing  period,  which  is  called  the 
time  of  liberty,"  it  was  the  riksdag  that  had  the  func- 
tion of  appomting  and  dismissing  the  oouncitlors  of 
state,  and  by  this  means  was  able  to  dominate  the  ad- 
ministration so  completely  as  to  make  the  power  of 
the  king  of  little  more  signifioanoethan  an  empty  woid. 
Different  political  parties  defeated  each  other,  and  sold 
their  services  to  foreign  states  without  any  regard  to 
the  interests  their  own  country.  This  state  of  affairs, 
which  might  eventually  have  proved  exceedingly  dis- 
astroua,  was  altered  by  a  revolntion  effected  oy  Gus- 
tavns in.  (1772),  whidi  restored^  to  the  Ung  his 
former  power.  In  the  new  constitution,  however, 
neitiier  the  authority  of  the  king  nor  that  of  the  peo- 
ple was  clearly  limited,  and  this  soon  led  to  collisions 
by  which  the  Icing  snoceeded  in  considerably  increasing 
his  asoendenoy  (1789),  though  he  cannot  be  said  to 
have  gained  despotic  power.  Gnstavus  lY.,  however, 
abtwed  his  ^reat  authority,  so  that  he  was  dethroned 
by  A  revolution.  New  constitutional  laws  were  now 
made,  in  whioh,  guided  by  the  experience  of  former 
tjmes,  an  effort  was  made  dearly  to  define  the  respec- 
tive powers  of  the  king  and  the  representatives  of  the 
people,  to  prevent  encroachment  fh>m  either  side. 
The  effort  was  crowned  with  success,  and  the  new  con- 
stitution of  June  6,  1809,  is  still  in  peat  measure  in 
force.  The  old  division,  however,  into  four  honses 
has  been  abolished,  and  the  inflaenoe  of  the  represen- 
tatives of  the  people  has  been  increased  by  the  new 
Riksdagsordning  of  1866.  Tlie  other  constitutional 
laws  are  the  " Snooessionsordning "  ("law of  sacces- 
uon")  of  1810 and  the  "IVyckfrihetooTdning"  ("Uw 
r^:nlatuig  the  liberty  of  the  press  " )  of  1812. 
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The  executive  power  is  vested  in  the  king  alone. 
The  legislative  power  he  sharea  with  the  rikada^,  both 
parties  having  ^e  rights  of  initiative  and  veto.  The 
king  has,  besides,  a  legislative  power,  not  precisely 
defined,  in  certain  economic  matters.  The  right  of 
levying  taxes  belong  to  the  riksdag  alone ;  but  the 
king  may  in  certain  cases  (as,  for  example,  through 
his  right  of  lowering  the  custom  dutioi)  exercise  a  cer- 
tain inflaence.  He  can  declare  war  and  make  peace, 
and  has  the  supreme  command  of  the  army. 

1^  kin^  is  irreflpomdUe,  but  all  his  reMdi^ums  must 
be  taken  in  die  pTesenoe  of  reBponuble  ooancillorB 
C'statuAd").  These,  who  form  the  council  of  state, 
«re  ten  in  nmnber,  of  whom  seven  are  also  the  heads  or 
de^Mirtments  of  the  administration  (justdoe,  foreign  af- 
&ira,  army,  navy,  internal  affurs,  finance,  and  eooleeias- 
tioataffairs, inoludingbothchnrohandschoob).  Forthe 
advice  they  give  the  oouoinUors  of  state  are  responfflble 
to  the  riksdag,  which  revises  the  record  of  their  pro- 
ceedings through  an  annually  appointed  board,  which 
has  power  also  to  indict  the  coonollors  before  a  speciid 
tribunal,  the  "riksrfttt,"  formed  for  the  occasion,  ef 
which  certain  high  functionariee  have  to  be  mwnbers. 
One  of  the  conncillorB  of  state  is,  as  prime  minister, 
^e  head  of  the  administration. 

The  riksdag  meets  «V6i7  year  on  Jmnoary  15,  and 
omnsts  of  two  hooses.  The  membws  of  the  first  honse, 
one  for  every  30,000  inhabitUitB  (143  in  1887),  are 
elected  by  the  **  landsting  "  in  the  ooonties,  or  by  the 
monioipu  councils  of  the  larger  towns,  for  a  period  of 
nine  years.  They  receive  no  parent  Any  Swede  is 
eligible  who  is  at  least  thirty-nve  years  of  a^,  who 
possesses,  and  for  three  years  before  the  eleotum  has 
possessed,  real  property  to  the  value  of  80,000  crowns 
[921,600],  or  who,  dnnng  the  same  period,  has  paid 
taxes  on  an  annual  income  of  4000  crowns  [$1080}. 
The  members  of  the  second  house  (one  or  two  for 
every  district  of  judicature  in  the  country,  aooording  as 
t^e  population  exceeds  or  falls  short  of  40,000,  and  one 
for  every  10,000  inhabitants  in  the  towns)  receive  a 
■alaty  of  1200  crowns  [$324] ,  and  are  elected  for  a  period 
of  three  years  by  electors,  or  directly,  aooordine  to  the 
resolution  of  the  electoral  distnot  If  a  member  re- 
tires during  that  period,  hissoooessor  is  elected  for  the 
remainder  of  the  three  yean,  and  thus  Uie  house  is 
whoUy  renewed  at  regular  interval  which  is  not  the 
ease  with  the  first  house.  The  franchise  is  possessed 
by  every  one  who  owns  landed  property  to  the  value 
of  1000  crowns  [$270],  or  who  has  numed  for  at  least 
five  years  lands  worth  6000  crowns  [$1620],  or  pa^ 
taxes  on  an  annual  inoome  of  800  crowns  [$216].  All 
electors  are  elimble.  The  number  of  electore  is  about 
6 .5  per  cent  or  the  population.  The  towns  elect  their 
representatives  separatelv.  Both  houses  have  in 
^eory  equal  power.  Berore  bills  are  disoossed  they 
■le  prepared  V  boards,  whose  memben  axe  eleeted 
halfof  each  house.  When  the  houses  difi^  on  budget 
qnestions,  the  matter  is  settled  by  a  common  vote  of 
both  hooses,  which  airangement  gives  the  seoond 
house  a  certain  advantage  from  the  greater  number  of 
its  members.  By  revisers  elected  annually  the  riksdag 
oonto)ls  the  finances  of  the  kingdom,  and  by  an  official 
("jnstitieombudBman")  elected  in  the  same  wa^  the 
administration  of  justice  is  controlled ;  he  can  mdiot 
any  functionary  of^ the  state  who  has  abused  his  t>ower. 
The  bank  of  the  kingdom  is  superintended  by  trustees 
elected  by  the  riksdag,  and  in  tne  same  way  uie  public 
debt  is  aaministwed  throogh  an  office  ( ' '  iKksgiUaBkoa- 
toret"),  the  Inder  of  whieh  is  ftppointed  the 
riksdag. 

Admmutratian,  Law,  cmd  Juatiee.—The  ■dminis- 
tralion  eonristo  partly  of  a  centralized  dvU  service, 
uraoged  under  different  departments,  partly  of  looal 
anthoritiea.  Each  of  the  twenty-four  counties  has  a 
governor  (landsh&fding  ")  who  presides  over  the  local 
offices  (the  "  landskansli,"  the  "  landskontor  " ),  and  is 
MHsted  Iff  sttborduiate  loetl  officers  (**  kronoiogdar," 
''h&radsakrif^"  "tibismftn").  Thefe  is,  more- 


over, in  each  oounfry  a  representation  (the  "land- 
sting "},  elected  by  the  people,  that  deliberates  on  the 
affairs  of  the  conntv,  and  nas  a  right  to  levy  taxes. 
Each  county  is  divided  into  parishes,  which,  Uke  llie 
towns,  have  a  very  strong  communal  self-govenuneaL 
The  law  of  Sweden  dates  from  1736,  but  it  has  of 
course  undergone  a  great  many  altermons  and  addi- 
tions, the  most  important  being  the  new  penal  law  of 
1864.  Justice  is  administered  by  tribunate  of  three 
instances:  (1)  the  "hbadsAtter"  in  the  conntiy, 
oonnsting  of  a  judge  and  seven  to  twelve  aneapa 
elected  by  the  ^ple,  who,  if  they  are  tmanimonaly 
of  an  opinion  different  from  that  of  the  judge,  can  oat- 
vote  him,  and  the  "r&dhusAUer"  (bcnrds  of  mads- 
trates)  in  the  towns;  (2)  three  "hofr&tter"  ijlagaa 
courts)  in  Stockholm,  Jfinkfiping,  and  Christiaastid ; 
and  (3)  the  royal  supreme  court,  which  passes  aeotetne 
in  the  name  of  the  king,  and  two  membera  of  whidi 
are  present  in  the  countHl  of  state  when  la,w  qaestjoos 
are  to  be  settled ;  this  tribunal  has,  moreover,  to  gtre 
its  opinion  upon  all  proposed  changes  of  the  law.  A 
jury  is  never  summoned  in  Swe^a  except  in  omh 
affecting  the  liberty  of  the j  [tress. 

Union  toUh  JVormu^—^Sweden  has  been  united  to 
Norway  since  1814.  The  union  is  rwulated  by  tke 
"lUka^t"  of  1815,  aooording  to  which  each  ooonbr 
is  free  and  independent,  though  both  are  governed  I7 
the  same  king.  The  connections  of  both  opuntm 
widi  foreign  states  are  regulated  by  the  Swedish  min- 
ister for  foreign  affairs,  but  when  the  king  has  to  seUk 
matters  conoeming  foreign  states  which  also  are  of  im- 

Eortance  to  Norway  a  Norwegian  ooowullor  d  state 
as  to  be  present  Both  countries  have  tfae  same  adi- 
bassadors  and  oonsuls  abroad^  and  share  the  exposei 
of  their  support,  Sweden  bearing  the  huver  part  of  this 
outlay.  In  war  the  two  oountnes  are  bound  to  awst 
each  other.  Thus  tlie  nnion  is  what  is  called  a  "  onio 
realis."  (j.  r.  N.) 

Pabt  IL— Hbtort. 

Vram  the  eailiest  times  of  which  we  have  uy 
authentic  information  there  were  in  Sweden  two  meteor 
less  distinct  peoples,— tiieOSta  or  Gh>thB  in  the  soodi, 
and  tiie  Svea  or  Swedes  in  the  porth.  Thtf  qwb 
similar  languages,  were  of  the  same  Tentonio  stock, 
and  had  like  oostoms,  institutions,  and  rdi^os  W 
Heis  j  but  these  fitots  aid  not  prevent  tbem  from  re- 
garding one  another  with  jealousy  and  dislike.  The 
most  powerfhl  king  among  these  peoples  was  the  kinfc 
at  Upsala.  There  were  other  chie&  or  kings,  caDed 
in  later  times  smaa-kongw,  but  Uiey  recogniied  die 
superiority  of  the  Upsala  xing,  whose  peculiar  posidoD 
was  due  to  the  iact  that  t^ere  was  at  Upeala  a  gicat 
temple  of  Wodan,  which  was  held  in  equal  reverence 
by  tiie  Swedes  and  the  Gloths.  Upswi  was  in  the 
territory  of  the  Swedes,  and  we  can  aooount  fx  the 
feeling  of  the  (jh)ths  witA  regard  to  it  wily  fay  sappoaag 
tiiat  they  won  an  o&hoot  frmn  the  Swodes,  and  Uut  the 
worship  of  Wodan  was  in  some  speoal  way  assooated 
with  Upsala  befine  t^e  separation  took  plao&  Of  ^ 
two  peoples,  the  Goths  seem  to  have  been  most  actiT* 
and  open  to  new  ideas.  They  spread  along  the 
southern  coasts  of  Sweden  and  among  the  idands  of 
the  Baltic,  and  there  can  be  little  doubt  that  the 
Qotha  in  Germany  and  Russia,  who  played  so  greats 
part  in  the  disruption  of  the  Koman  em[Hre,  aimig 
from  the  Swedish  Goths. 

Slavery  was  not  unknown  in  ancirat  Sweden,  but  A 
did  not  form  an  important  element  in  social  lifo.  The 
vast  minority  of  the  people  were  free,  lliey  wen 
divided  mto  two  olassca,  jans  and  bmidar,  oomvpoaa- 
ing  to  tiie  Anglo-Saxon  eorls  and  oewls.  Tie  boate 
were  the  landed  freemen,  while  the  jaris  wwe  <^  now 
blood.  In  some  remote  age  die  land  may  Iiave  ben 
held  in  common  1^  villan  oommanities,  bat  in  histuie 
times  there  has  always  oeen  in  Sweden  |>rivate  iM- 
perty  in  land  as  well  as  in  movaUe,— the  jaris  harjag 
widfir  lands  than  the  bondar,  and  acme  boodar  beiic 
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better  off  than  other  members  of  their  elass.  The 
kings  were  treated  with  much  respect,  for  they  be- 
longed to  families  which  were  believed  to  be  descended 
from  the  gods ;  but  their  power  was  far  from  being 
absolute.  When  a  king  died,  his  authority  did  not 
neoeasarily  pass  to  one  of  his  sons ;  the  freemen  ohoee 
as  his  successor  the  member  of  the  royal  family  who 
seemed  to  them  best  fitted  for  the  duties  of  the  office. 
The  king's  power  was  limited  not  only  by  the  fact 
that  he  was  elected  but  V  the  rights  of  the  freemen 
in  all  matters  ooDocming  life  and  land.  At  regular 
times  moots  were  hdd  for  legal,  legiaLadTe,  and  polit- 
ical purposes ;  and  without  die  sanction  of  the  Great 
Thmg,  as  t^e  tribal  assembly  was  called,  no  law  was 
valid  and  no  judgment  ^qod. 

Bendes  the  Great  Thms,  of  which  all  freemen  were 
members,  there  were  local  thinm.  0ach  attended  by 
the  freemen  of  the  diatriot  to  which  it  bekmged.  The 
ehief  fanetaon  of  theee  local  aasembUes  was  to  s^itle 
disputes  between  freemen,  their  decisions  being  given 
in  accordance  with  rules  based  on  ancient  customs. 
Very  often  their  iudgmenta  could  not  be  enforced ; 
and  here,  as  in  other  Teutonic  lands,  the  impotence 
of  the  local  popular  courts  was  one  of  the  causes  wluch 
led  to  the  growth  of  the  king's  authority.  He  was 
bound  to  go  round  his  land  in  regular  progress,  doing 
Mid'  enfordng  jnotHS  among  his  subjeots ;  and  in 
oonm  of  time  men  fbit  more  and  more  strongly  that 
the  best  way  of  obtaining  redress  for  serious  gneranoes 
was  to  appM  cUreotly  to  him. 

As  far  back  as  we  can  go  in  Swedish  history  we  find 
that  the  principal  um  of  the  Upsala  khiga  was  to  get 
rid  of  the  smaa-kongar,  and  to  i>ut  to^  officers  in 
their  place.  These  officers  ruled  in  the  lung's  name 
in  asBodation  irith  the  local  thin^,  but  their  tendency, 
especially  in  times  of  ^at  a.vu  oommotion.  was  to 
make  themselves  as  mdependent  as  possible.  The 
king  himself  was  always  attended  by  some  of  the  lead- 
ing magnates,  who  formed  a  sort  of  ooonoil  of  state, 
ana  with  their  fud  he  prepued  the  plans  which  were 
afterwards  submitted  to  the  Great  Thin^.  Although 
the  Great  Thing  never  ceased  to  be  in  theory  an 
assembly  of  the  nation,  it  gradually  lost  ,  its  primitive 
character,  the  politioal  rights  of  the  common  freemen 
being  tiBorped  b^  the  noMes,  who  sought  also  to 
hamper  the  exercise  of  the  royal  authority. 

Acoordine  to  the  ykgimffa  Saga^  in  which  bit»  of 
old  Swedish  legends  are  preserved,  the  first  Upsala 
kings  were  Ynglingar,  sprung  from  Yngve  EVey,  the 
grandson  of  Wodan.  We  are  told  that  the  last  repre- 
sentative of  this  dynasty  was  Insiald  Illiede,  that  he 
slew  six  of  the  smaa-kongar,  and  tiiat  he  afterwards 
killed  himself  when  he  heard  that  the  son  of  one  of 
the  murdered  chiefe  was  advancing  against  him.  It 
is  said  that  the  Ynglingar  were  succeeded  hv  the 
Skioldungar,  who  claimed  to  be  descended  from  Skiold, 
Wodan's  son ;  and  the  traditional  aooount  is  that  this 
Une  began  with  Ivar  Widfadme,  and  that  he  not  only 
became  king  at  Upsala  but  oonqoered  Denmaij^,  a 
part  d  SuEonv,  and  the  fifth  part  of  England.  An- 
other of  the  Skioldungar,  Erie  EdmandasoiK  is  said  to 
have  been  an  even  greater  king  than  the  founder  of 
the  dynasty.  During  this  l^endary  iwriod,  kings  in 
Sweden  were  often  at  war  with  kings  in  Norway  and 
Denmark,  and  Swedish  adventurers  undertook  many 
warlike  enterprises  against  the  Finns  and  the  Wends. 
While  Danes  and  Norwe^ans  were  founding  states  in 
the  British  Islands  and  France,  the  Swedes  were  ac- 
oompliahing  like  results  on  the  eastern  shores  of  the 
Boltia 

At  this  eariy  period  Sweden  did  not  take  in  all  the 
territory  which  now  belongs  to  it.  Scania,  one  of  the 
most  fruitful  and  prosperous  districts  of  modem  Swe- 
doi,  had  been  from  time  immemorial  an  independent 
and  oom|)aimtiTely  powerful  Gk)thic  state.  In  the  9th 
oento^  it  was  annexed  to  Denmark  by  King  Guthran; 
and,  iJthough  in  later  times  it  was  onen  a  sal^ect  of 
Itttter  diapnte  between  Denmark  and  Sweden,  its  con- 


nection with  the  former  country  was  not  finally  severed 
until  the  ITth  century.  Lund,  the  principal  town  in 
Scania,  was  for  many  generations  the  see  of  the  primate 
of  the  Danish  church. 

The  scattered  notices  of  Adam  of  Bremen,  Saxo, 
and  certain  sainte'  lives,  with  a  few  allusions  elsewhere, 
are  our  direct  written  sources  for  this  early  period. 
Thev  may  be  eked  out  by  study  of  the  laws  and  of 
local  noiqentdature.  Later  the  rich  runic  remains  of 
Sweden  give  us  some  fuller  help.  After  the  end  of 
the  lOth  oentuiy  the  evidence  gradually  becomes 
dearer  and  more  trustworthy.  There  was  then  at 
Upsala  a  powerful  king  called  Eric  the  Victoiy-Blest 
He  defeated  a  band  of  vikings  in  a  great  battle  at 
^iniBval,  and,  according  to  Adam  of  Bremen,  had  for 
some  time  complete  control  over  Denmark.  Hewasauo- 
ceeded  in  993  by  his  son  Olaf  (993-1024), 
who  was  called  the  Lap-King  because  he 
was  a  child  when  his  reign  began.  Olaf  was  baptiied 
about  the  year  1000,  and  was  the  first  Christian  kinx 
of  the  Swedes.  In  the  9th  century  St.  Anssar  had 
labored  for  some  time  as  a  missionarv  in  Sweden,,  but 
without  much  sucoess.  Even  Olaf,  woo  was  supported 
in  his  efforts  by  Siegfred,  the  devoted  English  mis- 
sionary from  whom  ne  had  received  instmotion  in 
Christian  doctrine,  found  that  it  was  impossible  to 
convert  the  muorit;r  of  his  sultjeoto.  He  was  allowed 
to  build  ohnrcnes  in  West  Gbthland,  bat  in  the  rest 
of  his  dominioin  the  people  dung  obstinately  to  p^Kan- 
ism.  Ihiring  hu  ias>  there  was  war  between  Swe- 
den and  Norw^,  and  T}laf  seems  to  have  been  in  favor 
of  carrying  on  the  struggle  with  vigor.  His  people, 
however,  de^red  peace,  and  it  is  related  that  at  the 
Great  ThiDs  at  Upsala  they  threatened  to  take  his 
life  if  he  did  not  give  Olaf,  the  Norwegian  king,  his ' 
daughter  in  marriage.  He  consented  to  do  as  they 
wished,  but  broke  his  promise ;  and  he  would  proh- 
ably  have  been  set  aude  had  it  not  been  for  the 
mutual  jealousjy  of  the  Swedes  and  the  Goths. 

The  Lap-King  was  succeeded,  one  after  the  other, 
by  his  sons  Anund  and  Edmnnd  the  Elder ;  and  under 
their  rule  the  choroh  lost  much  of  the  ground  which 
it  had  gained  throiwh  the  efforts  of  01a£  After  Ed- 
mund the  Eider's  death  the  Gotha  resolved  that  Sten- 
kit,  the  Christian  iari  of  West  Gothland,  dionld  be 
made  king.  This  deduon  was  resisted  by  the  Swedes, 
but  the  result  of  the  dvil  war  which  broke  out  was 
that  Stenkil  was  able  to  maintain  his  claim.  He 
reigned  from  1056  to  1066^  and  effectually  protected 
the  chuToh  without  attemptmg  to  do  violence  to  the 
oonvictions  of  the  pagan  population.  His  reign  was 
followed  by  a  period  of  much  oonfusion,  during  which 
the  Goths  and  the  Swedes  treated  each  other  as  ene- 
mies,— the  latter  upholding  paganism,  the  former 
contending  for  Christianity.  Under  Inge  the  Elder, 
who  reigned  from  1080  to  1112,  the  temple  at  Uraala 
was  burned,  and  from  this  time  there  ooud  be  no  cuMibt 
as  to  the  oltimato  triumph  of  the  chnroh,  which  was 
aexnA  with  heroic  oonrage  by  many  leabus  fiwdgn 
misritmacies.  So  much  promss  was  made  that  Swer^ 
ker  Earisson,  who  reigned  from  about  1135  to  1155, 
b^ged  the  pope  to  give  the  Swedidi  peoi^  bishops 
ana  a  primate.  Nicholas  Breakspear,  the  English 
cardinal  who  was  afterwards  nused  to  the  papaey  as 
Adrian  IV.,  was  sent  to  make  the  necessary  airanffe- 
ments.  He  found  that  the  Swedes  and  the  Goths 
oould  not  agree  as  to  a  plaoe  for  the  see  of  a  primate ; 
but  at  a  synod  which  met  at  Linkoping  in  1152  it  was 
dedded  that  the  Swedish  de^  should  accept  the  law 
of  celibacy,  and  that  Sweden  should  pay  a  ye&t]y  tax 
to  the  pope.  For  a  long  time  many  pagan  ideas  and 
customs  survived,  but  Sweden  was  now,  at  least  n(Hni- 
naHy,  a  Christian  country. 

When  Swwker  was  murdered  in  1155  the  Goths 
wished  to  make  his  son  king^  but  the 
Swedes  chose  Eric  Edwardsson,  and  he 
reigned  until  1160.  Eric  was  so  good  a  king 
that  after  his  death  he  was  caoomiad  b^  the  popoUr 
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Toioe,  at  was  then  the  way  in  the  north.  Upsala  was 
made  by  him  a  primate's  see,  and  he  b^aa  the  series 
of  efforts  which  led  to  the  annexation  of  Elnlud  to 
Sweden,  flnoish  pirates  had  often  desolated  the 
Swedish  ooasts,  and  it  had  become  absolutely  neoeesary 
that  their  country  should  be  subdued.  Eno  not  only 
overcame  the  Elons,  bnt  did  what  he  oould  to  compd 
them  to  accept  ChriBtianity. 

For  about  a  century  after  Eric's  death  theOoths  and 
the  Swedes  were  almost  constantly  at  war  with  one  an- 
other, each  people  choosing  its  own  king.  The  Goths 
preferred  the  descendants  of  Swericer,  while  the  Swedes 
were  loyal  to  the  descendants  of  Eric,  who  were  known 
as  the  yeomen-kings,  because  Eric  had  originally  be- 
kmged  to  the  dass  of  bondaror  yeomen.  The  D&nish 
kin^  often  uded  one  or  odm  of  tiie  eontending 
parties,  and  as  artde  Uiey  seem  to  have  done  far  more 
barm  than  good  by  thur  interferenoe.  To  some  ex- 
tent the  church  maintained  among  the  people  a  sense 
of  nadonal  unity,  but  it  was  not  powemil  enough  to 
^Te  much  proteotion  to  the  poorer  members  of  iJie 
oommnnitv  axainst  the  despoUsm  of  local  magnates. 
In  the  end,  when  the  church  itself  became  riSi,  the 
higher  clergy  were  quite  as  tyrannical  as  the  secular 
nobles. 

John  Swericerson,  the  last  king  of  the  Swerker  dyn- 
asty, died  in  1222 ;  Eric  tiie  Hal^  the  last  of  the  yeo- 
men-kings, in  1250.  In  the  latter  year  the  crown  was 
_  . .  ^Ten  to  Waldemar,  whose  mother  was  a 
WaUniar.   ^^^^      gj^^  g Waldemar 

belonged  to  the  Fcdkangar  fiunily,  which  had  acq  aired 
great  estates  and  risen  to  a  poution  of  high  importance 
m  the  state.  Under  this  dvnaaty  the  Goths  and  the 
Swedes  gndnaUv  ceased  to  be  jealous  of  one  another, 
and  became  a  thoroughly  united  people.  From  this 
time  avil  troubles  in  Sweden  q>rang,  not  from  the 
antagonism  of  rival  peoples,  but  chiefly  from  the  in- 
creasing power  of  the  great  landownras,  ^o  strove 
incessantly  to  limit  the  rights  of  the  free  peasantry, 
and  were  often  strong  enough  to  defy  the  crown. 

At  the  time  of  the  death  of  Eric  the  Halt,  Birger 
Brosa,  Waldemar's  father,  was  in  Finland,  where  he' 
conquered  Tavastland  and  strenfftfaeoed  the  hold  of  the 
Swedish  crown  over  those  tribes  whioh  had  been 
already  subdued.  On  his  return  to  Sweden  he  was  in- 
dignant to  find  that  he  had  not  himself  been  elected  to 
the  throne.  He  aooepted  what  had  been  done,  how- 
ever, and  devoted  lus  enngies  to  tiie  promotion  of  lus 
son's  interests.  Until  his  death  Krger  was  the  real 
ruler  of  Sweden,  and  the  nation  had  never  b^n 
governed  a  man  of  stronger  will  or  more  upright 
character.  If  he  did  not  actually  found  Stot&faolm,  it 
was  he  who  made  it  the  strongest  fortress  in  the 
country, — a  service  for  which  the  Swedish  people  had 
good  reason  to  be  grateful  to  him,  for  it  eniwled  them 
to  put  an  end  to  the  depredations  of  ^^nnish  pirates. 
After  the  death  of  Birger  great  evils  were  brought  upon 
the  country  by  the  follf  and  inoompetenoe  of  Walde- 
mar, who  was  at  last  driven  from  the  throne  and  im- 
prisoned  by  lus  brother  Magnos,  who  suo- 
ceeded  him.  Magnus  (1279-1290)  was  a 
lover  of  pomp  and  splendo^  and  fonned  a  more  bril- 
liant court  than  the  swedes  had  ever  seen.  He  granted 
immunitjr  from  taxation  to  those  ludowners  who 
should  give  the  crown  ro8s-^en$t  orhorse-serrice,  that 
is,  serve  the  king  in  war  at  the  head  of  a  body  of 
horsemen.  His  intention  in  adopting  this  plan  was  to 
secure  for  the  crown  a  powerful  body  of  loyal  and  at- 
tached supporters,  but  as  the  measure  added  to  the 
wealth,  dignity,  and  influence  of  the  nobles,  its  ultimate 
eff«!t  was  to  weaken  the  royal  authority.  Although 
he  increased  the  importance  of  the  aristocracy,  Magnus 
was  not  unmindful  of  the  interests  of  the  common 
freemen.  He  is  known  as  Ladu-laas  or  Barn-Lock, 
because  he  issued  a  law  requiring  |>eTSons  of  noble 
birth  to  pay  for  the  straw  and  com  with  which,  when 
travelling,  they  might  be  supplied  by  peasants.  Magnus 
was  also  a  munificent  bene&ctor  of  the  dergy.  He 


endowed  a  laiige  number  of  dmrdus  and  faoilt  five 
monasteries. 

Magnus  was  snooeeded  his  son  Bi^er  (1290- 
1319).  Birger  was  only  nine  years  old  when 
his  father  died,  and  for  a  long  time 
the  power  of  the  crown  was  wielded  by  his  guardian, 
Torkel  Knutsson,  a  wise  and  vigorous  statesman. 
KnutssoQ  drew  up  a  code  of  laws  which  was  accepted 
by  the  Great  Thme  in  1295 ;  and  in  Elnlaod  he  not 
only  put  down  rebellion  bnt  annexed  Savolax  and 
Carelia.  In  1306,  mided  b/  his  brothers  Eric  and 
Waldemar,  Bii^r  caused  this  faithful  and  able  oomi- 
seltor  to  be  beheaded,  and  the  result  was  dvil  war,  in 
which  the  weak  king  found  it  hard  to  make  way 
against  his  restless  and  ambitions  Inrothen.  At  last 
be  got  them  into  his  power  lieacfaeiy,  and  threw 
them  into  a  dungeon  w  the  castle  of  Nykoping,  where 
they  died  of  starvation.  Soon  afterwards  Biiger  lunt- 
sdf  died,  despised  and  hated  by  his  sabjeots.  He  was 
succeeded  by  his  nephew  Magnus,  his 
brother  Eric  s  son,  a  child  of  about  three 
yearsof  age.  Ma^us's  guardian.  Mats  Ketilmondi- 
son,  was  a  man  of^ strong  and  nolue  character,  and  m 
long  as  his  supremacy  lasted  the  Swedish  people  were 
more  prosperous  than  they  had  ever  been  before. 
Taking  advantage  of  the  trouUed  condition  of  Bra- 
mark,  lie  joined  Scania  and  the  neighboring  districis 
Halland  and  Blekinge  to  the  Swedish  kingdom ;  aad 
had  his  prudent  system  of  government  been  main- 
tained these  provinces  might  nave  been  kept,  for  Uic 
inhalHtants  seem  to  have  preferred  Swedish  to  Dadili 
rale.  Bnt,  when  he  died,  in  1336,  tJtte  kmg  fell  under 
the  influence  of  nnwoithy  &T<nites.  Soania,  Halhad, 
and  Blekinge  were  restored  to  Denmark,  and  Sweden 
was  soon  in  a  state  of  the  greatest  confusion.  In  1363 
a  number  of  noUes  who  had  given  Magnus  mneh 
^uble,  and  whom  he  had  expelled  from  the  oountiy, 
went  to  his  nster's  son  Albert,  count  of  Meddrabinx, 
and  offered  him  the  crown.  The  offer  was  aooepted, 
and  afterwards  Albert  was  formally  dected  by  the 
Great  Thing.  Ma^us  resisted,  but  was  defeated  and 
made  prisoner  in  a  nettle  at  EnkUping  in  1365.  Id 
1371  he  was  rdeased,  and  the  rest  of  his  da^  he 
spent  in  Norw^,  where  he  was  not  unpopular.  Fron 
his  mother  he  had  inherited  the  Norw^wi  crown,  bat 
before  the  misfortunes  of  his  later  years  it  had  ben 
transferred  to  his  son  Haoo. 

The  nobles  and  the.hierardiy  of  Swedm  were  now 
80  powrafbl  that  only  a  king  of  the  highest  Aibat. 
poiittcal  genius  could  have  hoped  to  control 
them.  Albert  of  Me(^lenbure  proved  to  be  utteriy 
unfit  for  the  task  he  had  undertaken.  He  tried  to 
protect  himsdf  by  siving  many  of  the  great  offices  of 
state  to  Germans,  hut  he  was  warned  that  he  woold 
be  dethroned  if  he  continued  to  show  so  much  fevor 
to  foreigners.  In  1371  he  aooepted  as  his  chief  coon- 
sellor  a  great  Swedish  noble  called  Bo  Jonssoe,  to 
whom  about  a  third  of  the  kingdom  is  said  to  havs 
belonged.  Bo  Jonsson  gave  much  more  heed  to  his 
own  utereets  than  to  tuose  of  bis  counti^,  and  did 
hardfy  anything  to  nutinte  die  haidslupa  infficted  on 
the  common  people  at  tnis  time  by  the  tubolenee  of 
the  well-off  louses.  After  Bo  Jonsson's  death  Albeit 
attempted  to  regain  aome  of  the  authority  which  be 
had  been  foived  to  ddegate  to  his  powerfm  miniate ; 
but  the  nobles  refused  to  obey  him,  and  invited  Mar- 
garet of  Denmark  and  Norway  to  take  his  pkce.  , 

Margaret,  one  of  tJie  most  remarkable  figures  m 
Scandinavian  history,  was  the  daughter  of  huoia 
Widdemar  IV.  of  Denmaik,  and  at  an 
early  ajreshe  had  become  the  wife  of  Haoo  of  Norway, 
son  of  the  Swedish  king  whom  Albert  had  supplanted 
The  oflfepring  of  this  marriage  was  an  only  son,  OIw, 
who  succeeded  his  grandfatiber  in  Denmark  in  1375 
and  his  father  in  Norwav  in  1380.  Both  coontna 
were  nded  firmly  and  wisely  by  MaiKaiet  in  her  bod  s 
name ;  and  after  his  death  in  1387  the  Danes  and  uie 
Norwes^ans  begged  hoe  to  retain  sapreme  power.  To 
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this  request  ghe  aweoted ;  ud,  when  the  Swedish 
DoUes  aaked  her  to  undertake  the  goTemment  of  Sweden 
dbo,  she  at  onoe  expressed  her  inlUn^ess  to  attack 
Albert,  who  had  imtated  her  by  dumiDs  the  Danish 
crown.  An  army  was  soon  despatchea  to  Sweden, 
and  in  1389  AJbwfc  was  defeated  and  taken  prisoner  at 
fUkttpio^.  Stockholm,  which  was  held  by  Qerman 
meroenanes,  refused  to  admit  the  -conqaeror,  and  for 
several  yean  it  was  beaiecnd  withont  suoeeaB  fagr  Danish 
troops.  At  last  the  diffioulty  had  to  be  settled  by 
n^iotia^n.  In  1395  it  was  arranged  that  Albert 
should  be  set  at  liberty  on  oondHioa  that  within  three 
man  he  shoold  pay  a  ransom  of  60,000  marks  [Ham- 
bm^  marks,  $17,430J.  If  at  the  end  of  that  period 
the  money  was  not  paid,  he  was  «ther  to  give  np 
Stodlcholm  or  to  return  to  captivity.  The  result  was 
that  in  1398  Stockholm  was  surrendered  the  Han- 
seatic  League,  which  had  become  seconty  for  the 
fulfilment  of  Albert's  enffagement. 

Meanwhile  Margaret  had  persuaded  the  Danes,  the 
Norwegians,  and  the  Swedes  to  aooept  her  grand- 
nephew  Eric  of  Pomerania  aa  her  successor,  and  in 
1397  he  was  crowned  at  Oalmar.  Margaret  was  eager 
Uiat  the  union  of  the  Soandinaviu  oonntries  under  a 
nogle  Boveorugn  should  be  made  oennanent,  and  dele- 
gates fnm  the  ooundls  of  state  of  the  tluee  Idngdoms 
met  at  Oalmar  to  disouss  her  propomda.  On  the  20Ui 
of  July,  1397^  these  delegates  concluded  what  was 
called  the  union  of  CaJmar.  Sweden,  Norway,  and 
Denmark,  while  retuning  their  local  laws  and  customs, 
were  in  aU  future  time  to  be  ruled  by  one  king.  When 
a  king  died  be  was  to  be  succeeded  hy  his  eldest  son ; 
batii  he  was  childless  his  successor  was  to  be  freely 
elected.  In  foreign  affairs  Scandinavia  was  always 
to  act  as  a  united  country.  Margaret  had  excellent 
intentions  in  devising  this  bold  scheme,  but  the  time 
was  not  ripe  for  so  vast  a  change.  It  was  inevitable 
that  when  popular  movements  were  no  longer  held  in 
cheek  hj  her  strong  will,  formidable  difficulties  should 
spring  mm  the  jealousieB  of  the  three  nationalitiee. 

Even  after  Bnc's  coronation  Mai^uet  ranained  the 
Moxm    real  sovereign,  andshewasjiowerfhlffliongh 
to  make  the  union  somethmg  more  than  a 
mere  name.   But  even  during  her  lifetime  the  Swedish 
people  showed  that  the/  resented  the  idea  of  being 
taxed  for  objects  in  which  they  were  only  indirecdy 
interested,  and  when  she  died  (in  1412)  it  soon  be(»une 
evident  that  Eric  would  be  onable  to  retain  their 
allegiance.  In  1386  Miurgaret  had  fbrmallv  reoognized 
the  daim  of  Gerhard  VI.,  oount  of  Holstein,  to  be 
feudal  lord  of  the  duchy  of  Schleswig.    Gerhard  died 
in  1404^  leaving  three  voung  sons.    Marguet  and  Erie 
then  tried  to  recover  the  rights  of  the  Danish  crown  in 
the  duchy :  and  in  1413,  soon  after  Margaret's  death. 
Brio  caused  Schleswig  to  be  dedared  a  forf^ted  fief. 
The  TSBult  was  a  war  which  lasted  about  twenbr  years. 
Hie  Swedes  had  to  bear  heavy  burdens  to  enable  Eric 
to  cany  on  the  conflict,  and  ne  made  no  attempt  to 
allay  their  discontent     He  seldom  visited  their 
countiy,  and  his  officers  oflen  treated  them  with  reck- 
less cruelty.    In  the  ijrovince  of  Dalecarlia  the  royal 
bailiff  acted  so  tyrannically  that  in  1434  the  people 
rebelled.  They  were  led  by  a  Inrave  and  patriotic  miner, 
Engelbrecfat  fingelbrechtsson,  and  under  his  influence 
the  movement  spread  rapidly  among  the  peasantry  of 
other  districts.  The  Swedish  oouncU  of  stAte,  alarmed 
by  the  enthusiasm  he  had  excited,  agreed  in  1436  to 
declare  the  king  deposed.  The  nobles  were  more  afraid 
of  the  peasuits  than  of  Eric,  and  soon  placed  him  on 
the  throne  again ;  but  he  never  fully  recovered  his 
authority.  He  was  obliged  to  make  Charles  Knutsson 
his  viceroy  in  Sweden ;  and  Knutsson  was  as  anxious 
aa  Bngelbreohtsson  that  Swedish  independence  should 
be  restored.   The  two  patriotic  leaders  became  je^ous 
of  one  another,  and  Engelbrechtsson  was  murdered  by 
a  naember  of  Knutsson's  party.    But  the  popular 
agitation  lost  none  of  its  original  force,  and  in  1439 
fCAn  was  dethroned  by  all  his  Kingdoms.  Hefled  to  the 
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island  of  Gotland,  where  he  lived  for  some  years  by 
piracy ;  and  afterwards  he  was  compelled  to  seek  fur 
refuge  in  Pomerania. 

Christopher  of  Bavaria,  Eric's  nephew,  was  elected 
to  the  Danish  throne,  and  he  was  soou  ac- 
knowledged also  in  Norway  and  Sweden. 
He  was  a  man  of  good  inteudona,  but  was 
not  strong  enou^  to  overcome  the  prcyudice  created 
against  him  by  the  fact  of  his  banca  foreigner.  When 
he  died  in  1448  the  Danes  chow  Christian,  count  of 
OldenbuiK,  as  his  successor,  and  the  Norw^ans  by 
and  by  followed  thdr  example.  Had  the  decuion  in 
Sweden  rested  only  with  the  nobles  and  the  dergy, 
Christian  would  at  once  have  received  the  Swedish 
crown,  for  under  the  nominal  rule  of  a  foreign  king 
these  classes  were  able  to  tyrannize  as  the/  pleased 
over  their  poorer  neighbors.  But  the  Swedish  people 
generally  so  strongly  disliked  the  .union,  and  stood  so 
urgently  in  need  of  the  protection  of  a  native  sovereign, 
that  Charles  Knutsson  was  made  king.  He 
mounted  the  throne  as  Charies  VIIL  The 
aristocracy,  both  sijiritual  and  temporal, 
detested  him  ;  and  in  1457  he  found  in  Archbishop 
JSns  Benf^tsBon  so  formidaUe  an  enemy  that  he  had 
to  make  his  escape  to  Dantsie.  Christian  I.  of  Den- 
mark and  Norway  then  became  king  of  Sweden,  but 
he  was  unable  to  assert  supremacy  over  the  county  as 
a  whole,  and  in  1464  Charles  VIII.  again  secured  the 
throne.  In  the  following  year  Charles  was  displaced  a 
second  time,  but  soon  afterwards  he  was  recalled,  and 
he  retained  the  crown  until  his  death  in  1470. 

Charies  was  swneeded,  not  as  king  but  as  regent,  by 
his  nephew  Sten  Sture,  under  whose  firm 
rule  Sweden  became  prosperous  and  con-  ^J^*^ 
tented.  Sten  Sture  was  a  far-seeing  states- 
man,  and  nded  resolutely  with  the  peasants  against 
the  nobles.  He  took  gre«t  pains  also  to  promote  the 
intellectual  culture  of  the  people.  The  univenity  of 
Upsala  was  fbunded  by  him,  and  he  introduced  into 
Sweden  the  art  of  printing,  and  invited  to  the  country 
many  foreign  schoian.  He  was  not  able  wholly  to 
destroy  the  union,  for  in  1496  he  was  defeated  by  King 
Hans  of  Denman  and  Norway,  who  afterwards  re- 
ceived the  Swedish  crown.  Nevertheless  Sten  Sture 
remained  the  real  master  of  Sweden,  and  after  the 
defeat  of  the  Danes  by  the  Ditmarsfaers  in  1500  his 
power  was  almost  absolute.  He  died  in  1503,  when 
his  authority  passed  to  his  nephew  Svuite  Nilsson 
Sture,  whom  King  Haas  and  the  Swedish  dergy  and 
nobles  in  vain  attempted  to  put  down.  Svante  Nilsson 
Sture  was  snoseededoyhisson,  Sten  Sture  the  younger 
in  1512,  and  for  some  time  this  brave  and  patriotic 
regent  vigorously  held  lus  own  both  against  his  ene- 
mies at  home  and  against  Ohristiaa  IL,  king  of  Den- 
mark and  Norway.  In  1520,  however,  he  was  mortally 
wounded  in  a  battle  with  the  Danes  at 
Bogesund,  after  which  Christian  II.  be-  OuWlanlL 
came  king  of  Sweden.  This  sovereign  had 
some  enlightened  ideas,  but  he  was  a  man  of  ferocious 
passions,  and  he  had  no  sooner  restored  the  union  than 
be  made  the  maintenance  of  it  impossible  by  an  act 
of  almost  unparalleled  cruelty.  Under  the  pretence 
of  upholding  the  honor  of  the  church  he  ordered  at 
Stockholm  the  execution  of  ninety  persona  accused  of 
having  taken  part  in  the  deposition  of  his  friend  and 
supporter  Archbishop  Gustavus  Trolle,  who  had  been 
the  late  regent's  bitterest  enemy.  Most  of  the  con- 
demned men  were  nobles,  and  Christian  hoped  that 
by  kilting  them  he  would  secure  the  allegiance  of  the 
peasantry.  The  whole  Swet&h  nation,  however,  was 
shocked  Iv  bo  horrible  a  massacre,  and  resolved  to 
shalEe  off  forever  the  hated  Danish  yoke.  • 

The  movement  for  national  independence  was  headed 
by  Gustavus  Ericsson,  known  afterwards  as  Gustavus 
Vasa.  This  young  noble  had  been  one  of  a  group  of 
Swedish  hostages  whom  Christian  IL  had  sent  to 
Denmark,  treating  them  as  if  they  had  been  prisonen 
of  war.   In  I619he  escaped  fiom  prison,  and  aftera 
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short  stay  in  LUbedc  found /bis  way  to  Balecarlia, 
where  he  went  about  in  disguise  among  the  peasantry, 
urging  them  to  oombine  agiuost  the  oommon  enem;^. 
At  fint  they  were  afnud  to  act  with  him,  but  their 
hesitaUoD  Taniahed  when  th^  heard  of  (he  blood-baUi 
in  StwAhoIm,— a  crime  by  whioh  OiutaTiu  himself 
was  more  than  ever  embittered  agunst  the  Danes,  for 
his  father  was  one  of  Christian  II.  *s  victims.  A  force 
raised  by  Archbishop  TroUe  having  been  defeated, 
GobUtus  led  his  troops  beyond  the  lunits  of  Dalecar- 
lia  and  took  Vesterw  and  Upsala,  and  laid  uege  to 
Stockholm  and  Calmar.  These  fortresses  were  bravely 
def^ided,  but  in  1523,  with  the  hdp  of  a  fleet  sent  to 
him  by  Liioeck,  he  snooeeded  in  capturing 
them.  In  1521  he  had  been  declared  re- 
gent, and  in  1523,  before  the  oonquest  of 
Stockholm  and  Calmar,  be  summoned  at  Strengnts  a 
diet  which  elected  him  to  the  throne.  Soon  after- 
wards he  made  himself  master  of  flnland,  and  he  an- 
nexed Soania,  Hallaod,  and  BlekiDf&  The  union  had 
DOT  been  brou^^t  to  mi  end,  uid  Ron  ikm  time  Swe- 
den was  alw^n  ruled  b^  her  own  kings.  Denmaik  and 
Norwa3r,  however  remuned  sul^ect  to  me  orown  until 
tiie  beginning  of  the  19th  century. 

Ghstavus  Vasa  was  far  the  greatest  sovereign  who 
had  up  to  this  time  ruled  the  Swedish  peopU.  Before 
he  was  made  king  the  doctrines  of  Lutiier  had  been 
pnxdumed  in  Sweden  by  the  fafothen  Olaos  and  Lau- 
rentius  Petri  \  and  Gustavus,  who  listened  attentively 
to  their  teaomng,  became  one  of  the  most  enthnuastio 
adherents  of  the  Beibrmation.  He  acted  cautiously, 
however,  and  resolutely  opposed  violent  agitaton. 
The  minority  of  the  Swedes  cordially  aooepted  the  new 
doctrines,  and  at  a  diet  held  at  Westerls  m  1527  Gos- 
(anu  xeoeiTed  authority  to  reoiganiie  the  ohuroh. 
This  he  did  thoroughly,  making  it  dear  flnm  the  be- 
ginning that  Protestant  pastors  would  never  be  per- 
mitted to  wield  the  power  whidi  the  B4Httan  priest- 
hood had  BO  often  abused.  The  greater  part  of  the 
vast  estates  which  h&d  belonged  to  the  Boman  dergy 
he  oonfiscated  and  applied  to  Uie  uses  of  the  state.  In 
his  secular  potioy  he  was  as  bold  and  suooosful  as  in 
his  dealings  with  the  church.  For  centuries  the  inde- 
pendence and  arrogance  of  the  great  noblee  had  been 
the  mme  of  the  Swediah  people.  Gustavus  missed  no 
opportunity  of  limiting  their  influence.  Heoompelled 
them  to  bear  their  fair  share  of  the  public  burdens, 
and  secured  for  himself  faithful  allies  oy  obtuning  for 
burjchers  and  the  peasantry,  who  had  lost  almost  all 
thcar  poUtieal  inflnenoei  a  reoogniaed  jAvx  in  the  diet, 
which  was  now  summoned  more  fireqaendy  and  regu- 
lariy  than  it  had  be«n  for  several  generations.  Gus- 
tavus did  everything  he  could  to  encourage  industry. 
For  ux  years  he  fought  with  LUbeok  in  omer  to  break 
the  supremacy  of  the  Hanseatie  Leasue,  and  he  con- 
cluded treaties  of  commerce  with  Enjuutd  and  the 
Netheriands.  So  many  changes  wtre  mt^dA  in  Swe- 
den in  his  time  that  several  oonspiraaes  were  formed 
a^nst  him,  but  he  had  little  diflSoulty  in  overooming 
hia  enemies,  for  he  had  the  confldenoe  and  affection 
of  the  great  mass  of  his  sutgeots.  In  1 544  it  was  de- 
cided by  the  diet  that  the  Swedish  throne  should  cease 
to  be  elective,  and  that  it  ahonld  be  heiecUlwy  in  the 
fa^ly  of  Gustavus. 
When  Gustavus  died  in  1560,  his  eldest  son  Eric 
beoame  king.  Eric  was  foolish  enough  to 
jMoxiv.  go  to  war  mth  FMeriok  11.  of  Denmark 
for  no  better  reason  than  tbat  the  latter, 
like  Eric  himself,  churned  the  right  to  put  three  crowns 
m  his  ooat-of-arma.   This  war,  which  lasted  seven 

Cs,  caused  much  sufTering  to  both  nations.  The 
es  were  generally  beaten  at  sea,  but  under  the 
leadership  of  the  stout  soldier  Daniel  Rantzau  they 
gained  important  victories  on  land.  Intellectually  Eric 
was  one  of  the  most  cultivated  of  Swedish  kings,  but 
in  action  he  was  so  headstrong  and  wayward  tibat  most 
people  believed  him  to  be  insane.  He  wasted  Uie 
treasure  amsBsed  by  Iub  &ther,  and  nndnthe  influ- 


ence of  passion  and  suspicion  caused  the  death  of  man; 

Sowerfiu  and  loyal  siuyects.  In  1568  his  broth  en 
ohn  and  Charles  rebelled  agunst  hiniL  His  favcnite, 
Goran  Petsson,  who  was  accused  of  bavinx  ooostantlr 
mi^ed  him,  was  seised  and  ezeontedf  and  Erie  hiiuar 
was  oUiged  to  surrender.  He  was  deprived  of  the 
orown  and  kept  in  close  confinement  until  1577,  when 
he  was  murdered. 

John  mounted  the  throne  as  John  UL  (1568-1592). 
In  1570  the  war  between  Sweden  and  Den- 
mark  was  brought  to  an  end  the  peace 
of  Stettin.  Sweden  obtuned  some  aavaatagee  by  thia 
treaty,  but  ^e  had  to  reugn  to  Denmark  lier  duma 
to  tne  isUnd  of  Gotland,  and  to  Scania,  Halland,  and 
Blekin^e.  Through  the  influence  of  his  first  wife 
Catherine,  uster  of  King  Sigismund  EL  of  Poland, 
John  had  become  a  Catholic ;  and  as  kin^  he  labored 
to  restore  as  &r  as  possible  the  old  religiouB  forma 
His  efforts  were  Intteriy  resented  by  the  Protestants, 
while  at  Bcme  he  was  oondeaiQed  for  not  aoting  mth 
soffident  dedsion  in  the  interest  of  his  diiuroh.  He 
was  mooeeded  by  his  son  Siglsmnnd,  who  nM^„^ 
had  been  deoted  king  of  Poland  in  1587.  ^^"^ 
In  the  interval  between  John's  death  and  Sigianund'a 
arrival  in  Sweden  supreme  power  was  exerdsed  hj 
Duke  Chariea,  Sigismund's  unde.  Charies,  the  ablest 
of  all  the  sons  m  Gustavus  Tasa,  resolved  to  take 
advantage  of  the  opportunity  to  place  the  ecdeaasti- 
cal  system  of  tiie  oountiy  on  a  satia&ctoty  baas.  Ao- 
oordugly  a  great  assembly  was  summoned  at  Upaali 
in  159§,  and  1^  this  assembly  it  was  decreed  tiiat  Uie 
Augsburg  oonfeesion  of  £uui  should  be  aooepted  as 
the  authoritative  statement  of  the  dieological  doo- 
trines  of  the  Swedish  church.  The  decision  was  of 
vast  importanoe,  and  the  Swedes  have  ever  sines 
locked  bacl:  u^on  it  as  one  diat  marked  an  en  in 
thdrnatioDal  hiaCoiy. 

Befbre  lua  eorooation  in  1594  SigiBraand  ondntodc 
to  protect  the  rights  of  his  Protestant  snlgeots ;  but, 
being  an  ardent  Catholic,  he  soon  began  to  work  for 
the  triumph  of  his  own  creed.   On  his  return  to  P(^aad 
the  discontent  he  had  exdted  in  Sweden  found  free  ex- 
pression, and  he  was  obliged  to  place  the  adminiatia- 
tum  of  afl^rs  in  the  hands  of  his  unde,  Duke  Chaika. 
la  the  time  of  King  John  a  dispute  about  frontien 
had  led  tt>  war  between  Sweden  and  Russia,  and  this 
war  was  still  going  on  when  Chaile?  undertook  hii 
new  duties,   ui  1595  he  oonduded  peace,  securing  for 
Sweden  the  provinces  of  Esthcmia  and  Narva,  bat 
ndding  to  Russia  some  districts  on  the  borders  of 
^land.   These  distriots  were  hdd     Kbs  Flemuig. 
an  enthufliastio  adherent  of  Kng  Sigiamnnd,  and  be 
dedined  to  give  them  up,  nor  were  they  sorvendcnd 
until  the  death  of  this  general  in  1597.  MeanwUk 
Charies  had  found  that  some  mraibers  of  the  ooondl 
of  state  were  bent  on  thwarting  all  his  wdiemea,  and 
&om  thom  he  appealed  to  the  diet   The  diet  besttflr 
supported  him,  and  ^pointed  him  govemoF-geaera 
of  Sweden ;  whereniwn  he  set  to  wcnk  in  earnest  to 
put  down  Catholic  intriguers,  and  to  promote  the 
interests  of  the  peasantry  in  oppodtion  to  tlioee  of  the 
great  nobles.   In  1598  Si^mund  advanced  agahiit 
nim  with  a  Polish  army,  and  was  defeated  at  SOnge- 
bro,  near  Idukbping.   The  war  went  on  for  some  time, 
but  Sigismtmd  nit^df  rettumed  to  Poland.   Id  1600 
the  diet  demanded  tlut  he  shonhl  redde  in  Sweden  or 
send  his  son  to  be  ednoated  as  a  Protestant.  No 
answer  bdng  Tetnmed  to  these  danaodBj  ^nsmaod 
was  dethroned,  and  his  heirs  were  depnnd  of  the 
ri^ht  of  Buooesdon.   Duke  Charles  was  tben  mads 
king,  and  rdgned  as  Chariea  IX.   Sim-  „ 
mund  oontinoed  to  regard  himself  as  the 
lawful  soverdgn,  and  as  the  same  preteuiw  was  made 
by  his  deeoendants,  a  very  Intter  feeling  apra&g  ip 
between  Sweden  and  Poland, — a  feeling  which  led  to 
many  wars  during  the  next  sixty  yeaia. 

Chariea  IX.  (1600-1611)  oairied  on  with  spleD£i 
vigor  the  woric  wfaidi  had  ben  begun  Iv  his  fethtr 
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OnstavuB  Vaaa.  Undtt  luB  rule  Sweden  became  a 
tfaoronghly  Protestant  countxy,  and  for  the  first  time 
asBodated  herself  to  some  extent  with  the  general 
Plrotestant  movement  in  other  lands.  Charles  watched 
with  eepedal  interest  the  action  of  religiouB  parties  in 
Germany,  and  careftilly  maintained  good  relations  with 
the  leading  German  Proteatant  princes.  At  home  one 
of  his  principal  aims  was  to  force  the  aiistocraoy  to  be 
subservient  to  the  crown,  and  he  succeeded  as  do 
Swedish  king  had  done  before  him.  For  burghers 
and  the  peasantry  he  secured  in  the  diet  a  more  im- 

CuQt  and  more  dearly  defined  place  than  had 
erly  belonged  to  Uum,  and  he  devised  many 
sagaeiouB  measures  for  the  material  wd&ie  of  his 
people.  He  devoted  modi  attentim  to  the  develop- 
ment of  mining  industries,  and  by  the  founding  of 
oimvenient  seafwrts  he  gave  a  great  impetus  to  tnde. 
Li  foreign  relaUons  he  waa  not  iess  masterful  Uun  in 
his  management  of  domestic  affiurs.  In  1609  he  sent 
an  army  mto  Russia  to  oppose  the  false  Demetrius, 
whose  pretensions  to  the  Russian  throne  were  sup- 
ported by  Poland.  The  Swedish  generals,  after  hav- 
iDg  achieved  some  success,  were  obliged  to  retreat  in 
conseqaenoe  of  a  mutiny  among  their  bxwps;  but 
Gharies  despatched  a  fresh  foroe,  which  did  its  work 
ao  well  that  the  Russians  came  to  terms,  and  even 
inomii^  to  aooept  his  younger  son,  Charles  Fhilip,  as 
«iar.  In  the  hurt  year  of  his  ti&  Charies  was  engaged 
in  a  war  with  Chrutiui  IV.  of  Denmaric,  who  invaded 
Sweden  because  Charies  claimed  to  be  king  of  the 
Norwwian  Lapkmders  and  sought  to  exc«tde  the 
Dues  m>m  Uie  extenrive  tnde  with  Riga.  Galmar, 
notwithstanding  the  strenuous  exertions  of  Charles, 
was  oaptnred  by  the  Danes,  and  &om  this  droum- 
atanoe  the  struggle  came  to  be  known  as  the  Calmar 
War. 

Charies  IX  was  suooeeded  by  his  son  Gustavns 
Adolphus  (1611-1632),  the  most  illustri- 
ous 01  the  kings  of  Sweden.  He  was  only 
seventeen  years  of  age  when  he  became 
king,  but  be  had  abead^  ^iven  evidence  of  high  intel- 
lectaal  and  moral  quautiee.  One  of  his  first  puUic 
acts  was  to  appoint  as  ohanodlor  the  youngest  of  his 
oounsdkxn,  AjuH  Ouns^enia,  a  great  statesman  whose 
name  is  intimatdy  associated  wiw  all  the  moat  promi- 
nent events  of  his  reign.  By  mingled  gentleness  and 
firmness  Gustavns  won  almost  immeifiately  the  goo^ 
-will  of  his  sulnecte,  and  before  he  was  many  yem  on 
the  throne  be  became  the  object  of  their  most  enthu- 
nastb  devotion.  He  showeu  un&iling  respect  for  the 
rights  of  the  diet,  improved  its  organisation,  and  sum- 
moned it  regnlariy  once  a  year.  Industry  and  tnde 
flourished  under  his  wise  rule,  and  he  did  much  to 
develop  the  educational  sjrstem  of  Sweden  by  giving 
splendid  endowments  to  the  univernty  of  Upsala  and 
hy  founding  the  university  of  Dorpat  and  many  schools 
and  colleges.  He  introdnoed  into  the  army  a  rigid 
ogrstem  oi  diadpline,  yet  he  was  adored  by  his  soldiers, 
who  had  perfeet  ftith  in  his  military  genius  and  were 
touclied  1^  luB  care  fx  thdr  welfiue  and  the  ohea> 
fulness  with  which,  when  necessary,  he  snared  their 
hardships. 

The  war  with  Denmai^  which  had  been  begun  in 
his  firfJwr's  time  he  was  oUiged  to  continue,  nut  he 
did  so  voy  nnwillingly,  and  as  soon  as  possible  (in 
1613)  he  ngned  a  treaty  of  peace,  by  whicn,  in  return 
for  Uie  payment  of  *  million  thalera  [$1,102,000] 
Sweden  received  back  all  the  territory  that  had  been 
oonc)uered  by  the  Danes.  Having  no  nirther  cause  of 
anxiety  in  this  direction,  he  prosecuted  with  renewed 
vigor  the  war  with  the  Russians,  who  had  not  kept 
thdr  promise  to  recognise  Prince  Gharies  Philip  ss 
csar.  The  Swedidi  general,  Count  de  hi.  Gardie,  had 
Muned  many  advantages  in  the  struggle,  and  when 
Qostavns  himself  took  part  in  die  Swedes  were  so 
suooessfril  that  in  1617  the  csar  Michael  waa  glad  to 
4»ndiide  die  peace  oi  Stolhova,  giving  up  Elexholm, 
Carelia,  and  Ingermanland,  and  confirming  Sweden  in 
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the  possesion  of  Esthonia  and  livonia.  The  next 
task  of  Gustavns  was  to  subdue  Si^fismnnd  of  Poland, 
who  had  formally  renewed  his  claim  to  the  crown  or 
Sweden  after  GhuleB  IX.  's  death,  and  had  proved  him- 
self  one  of  the  most  troublesome  of  the  young  Swed- 
ish king's  enemies.  In  1621  (^ustaviis  took  the  field 
against  him.  and  achieved  a  series  of  brilliant  sue- 
oesseSj  which  were  interrupted  only  when,  in  1629, 
Austria  sent  to  the  aid  of  Poland  a  foroe  of  10,000 
men  under  Amheim. 

Meanwhile  the  Thirty  Tears'  War,  hegm  in  1618, 
had  been  ndng  in  Gwmany.  Christian  IT.  of  Den- 
mark, who  had  intervened  on  behalf  of  the  Phitea- 
tants,  had  been  fbroed  to  lay  down  his  arms ;  and  it 
seemed  in  the  highest  degree  probable  that  the  (kith- 
olic  reaction,  headed  by  the  nnatical  emperor  Fadi- 
nand  IL,  was  about  to  be  completdy  triumphant. 
Gnstavus,  like  his  father  and  grandnther.  was  an 
enUiusiastio  Protestant,^  and  he  had  watched  with 
grief  and  dismay  the  nuaf<ntunee  of  those  who  were 
struggling  for  the  right  of  firee  judgment  in  reU^^on. 
At  last  he  resolved  to  ^ve  them  the  support  they  so 
urgently  needed,  and,  m  order  that  he  might  without 
unneoessary  delay  act  upon  his  detusion,  he  arranj^ 
with  Poland  in  1629  that  there  should  be  an  aimistioe 
for  six  years.  He  then  began  to  make  preparations 
for  his  great  ent^rise,  and  in  1630  he  embalmed  for 
Gennany  with  an  army  d  15,000  men.  In  nndertek- 
ing  this  Bf^did  task  he  was  not  influenced  <«1^  fagr 
retupous  motives;  "Bb  widied  to  punish  the  Anstnana 
for  having  helped  the  Poles :  he  hoped  to  find  an  op- 
portunity of  adding  to  Swedish  territory ;  and  there 
are  reasons  for  supponog  that  he  dreamed  of  snatching 
the  imperial  crown  from  the  Hapsbui^  dynasty  ana 
phunng  it  on  his  own  head.  But  aU  the  evidence  we 
fisesB  goes  to  show  that  these  olgeots  were  snbor- 
aate.  His  prindptd  aim  waa  to  save  Protestantism 
in  Germany  from  extinction. 

He  had  muiy  unexpected  diffioolties  to  contend  with, 
for  he  was  distrustedby  most  of  the  German  Protes- 
taot  princes.  Very  soon,  however,  his  tact  and  cour- 
age enabled  him  to  overcome  evray  obstatde,  and  at 
Brntenftld  heguned  a  decinve  vtotmy  ovw  the  im- 
perial general  Inly.  After  this  great  suooass  the  oon- 
fidoioe  of  the  German  Ktrtestants  revived,  and  Gns- 
tavus was  everywhere  received  as  their  deliverer. 
llUy  tried  to  prevent  him  from  crossing  the  Lech,  but 
was  tL^ia  dueated:  and  the  Swedish  king  took 
possession  of  Munich,  having  alrMdy  hdd  court  at 
Fnnkfort  For  some  time  tiie  destinies  of  the  empire 
appeared  to  be  at  his  disposal,  but  all  the  hopes  ex- 
cited by  his  heroic  career  were  suddenly  cut  short  by 
his  death  in  the  battle  of  Liitien  in  1632. 

Gustavus  was  succeeded  by  his  daughter  Christina, 
whom,  before  his  depwtnre  for  Germany, 
he  had  presented  to  the  diet  as  heiress  to 
the  crown.  During  her  minority  Sweden  was  gov- 
erned by  five  nobles  whom  the  diet  appointed  to  be 
her  gnaraians,  the  finemost  pUoe  bang  given  to  Axel 
Oxras^ema.  Thejr  oontiniud  the  foreign  policy  of 
Gnstavus.  muntuuing  in  Gennai^  a  powerful  army, 
which,  although  no  longer  uniformly  suooeasful, 
aniined  many  victories  over  the  imperial  foroea, 
Christina,  cuefuUy  educated  in  aooordanoe  wiUi  in- 
Btmotions  left  by  her  &ther,  became  one  of  the  most 
ctdtivated  women  of  the  17th  century  ;  and  at  an  early 
age  she  astonished  her  guardians  by  the  vigor  of  her 
undentanding.  In  1644,  on  her  eighteenth  Inrthday, 
she  assumed  supreme  power,  and  tor  some  time  she 
fulfilled  all  the  expectations  which  had  been  formed  as 
to  her  reign.  In  1645  she  brought  to  an  end  a  war 
with  Denmark  which  had  hem  b^run  two  yean  be- 
fore. The  Danes  had  been  repeatedly  defrnted,  and 
fay  the  treaty  of  BrSmaebro  Ui^  reumed  to  Sweden 
JemtJand  and  Harieaadalen  alongwith  the  islands  of 
Gotland  and  Oesei,  and  gave  np  HaUand  for  a  period 
of  twenty-five  ^ears.  Contniy  to  the  advice  of  Ox- 
;  eneyema,  Christina  preosed     theoonduaion  of  peaet 


Digitized  by 


Google 


788 


SWEDEN. 


[auxoET. 


in  Genuany*  and,  when  her  oi^oat  was  attuned,  the 
Swedes  had  no  reason  to  he  disBtttisfied  with  the  result 
By  the  peace  of  Weetphidia.  oonoloded  in  1648, 
Sweden  obtained  the  daohies  of  Bremen,  Verden,  and 
Weetera  Fomerania,  a  part  of  Eastern  Pomerania  and 
Wismar.  Moreover,  Sweden  waa  reoogniaed  ae  a  state 
of  the  empire. 

The  Swedish  people  were  anxious  that  Christina 
should  marry,  but  she  dedined  to  sacrifioe  her  indd- 
pendeooe.  In  1649,  however,  she  persuaded  Uie  diet 
to  aocept  aa  her  snooesBor  the  beat  ci  her  suitors,  her 
oonatn  Gharies  OnBtavQa  of  Fftlt-Zweobrttcken,  the  son 
of  the  only  sistOT  ot  Gnstavus  Adolphna.  In  the  fol- 
lowing year  she  was  orowned  with  great  pomp.  About 
this  time  her  oharaoter  seemed  to  undergo  a  remark- 
aUe  change.  She  became  wayward  and  restless, 
negleoted  her  tried  oounsellors,  and  followed  the  ad- 
vice of  self-seeking  &vontes.  So  much  discontent 
was  aroused  by  her  eztravaganoe  and  fiokleoeas  that 
she  at  last  announoed  her  determination  to  abdicate, 
and  she  abandoned  her  purpose  only  in  deference  to 
Ozenstjema's  entreades.  She  now  devoted  herself  to 
her  duties  with  renewed  ardor,  and  made  her  court 
famous  by  inviting  to  it  Descartes,  Qrotiua,  Salman  us, 
and  other  scholars  and  philosophers.  But  she  had  soon 
to  moounter  fiesh  diffionitaes.  Dnrine  die  Thirty 
Tears'  War  the  influenoe  of  the  nones  had  been 
^eady  increased,  partly  in  oonseqnenoe  of  thdr  posi- 
tion in  the  army,  parUy  throngh  the  wealth  th^y  ac- 
quired in  O^many.  The^made  as  usual  so  bad  a  use 
of  their  power  that  an  aptiUion  which  seemed  likely 
to  have  most  serious  oonsequenoes  sprang  up  asainst 
them  among  the  peasants,  die  buivhers,  uid  the 
deivy.  Unable  to  tniM  order  out  of  the  prevailing 
eonmsion,  and  longing  for  repose,  Christina  finally  re- 
solved to  resign  the  crown  :  and  in  1654  she  formally 
lud  the  royal  insignia  berore  the  diet  in  order  that 
they  might  be  tnmsferred  to  Charies  Gustavus,  who 
_  forthwith  became  king  as  Charies  X.  Chris- 
tina  immediately  left  the  country,  and  did 
not  ntom  to  it  for  many  years.  She  ultimately  made 
some  attempts  to  recover  the  orown,  as  wdl  as  to  be 
deoted  queen  of  Poland,  but  her  efforts  were  not  suo- 
ceasfbl.  She  joined  the  Roman  Chun^,  and  there 
was  much  talk  at  all  the  courts  in  Europe  about  the 
oooentricdiies  of  hw  character  and  about  her  pasrionate 
love  of  art  and  learning. 

Charies  X  (1654-1660)  devoted  his  enersies  chiefly 
to  war,  in  which  he  was  brilliantly  suooessfnl.  He  be- 
gan his  military  career  by  attacking  Poland,  whose 
king  clumed  to  be  the  true  heir  to  the  Swedish  crown. 
In  a  great  battle  at  Warsaw  Charles  destroyed  the 
Polish  army,  and  Poland  would  probably  soon  have 
been  absolutely  at  his  mercy  but  for  the  intervention 
of  Russia,  which  sought  to  weaken  him  by  invading 
Esthonia  and  Uronia.  While  the  war  with  Poland 
and  Rusua  was  in  progress,  Charies  became  involved 
in  a  struggle  with  Denmark,  and  he  conducted  it  so 
vworously  and  skilful^  that  ike  Dunes,  by  the  peace 
of  Roeskilde,  signed  In  1658,  nve  up  Scania,  Hal- 
land,  Blekinge,  and  various  other  territories.  War 
with  Denmark  was  several  times  renewed,  and  at  the 
time  of  his  death  Charles  was  engaged  in  making  ex- 
tendve  preparations  for  a  fresh  onslaught 

He  was  succeeded  by  his  son  Charies  XI. ,  a  chUd 
ChsriM  XI  ^  years  of  age.  During  the  minority 
of  Charles  XI.  the  government  was  carried 
on  by  his  mother  Hedwig  Eleonore  and  by  the  chan- 
cellor De  laGardie  and  four  other  ministers.  In  1660 
they  concluded  with  Poland  the  peace  of  Oliva, 
w  hereby  Sweden  reomved  the  whole  or  Livonia  as  &r  as 
die  DUna.  Soon  afterwards  peace  was  also  concluded 
with  Denmark  and  Russia,  the  former  receiving  back 
Drontheim  and  Bomholm,  which  had  been  taken  by 
Charles  X  Sweden,  however,  kept  Scania,  Halland, 
and  Blekinge,  which  were  now  finally  severed  from  the 
Danish  monarchy.  In  1672  Charles  XL  himself  as- 
sumed the  direction  of  affoirs.   For  some  time  he 


seemed  to  take  little  interest  in  public  bunneas,  and 
in  1674  he  was  rash  enough  to  send  an  army  into  Ger- 
many to  ud  Louis  XI V.  in  his  war  with  die  United 
Provinces  and  their  allies.  The  Swedes  were  defeated 
at  Feiuhellin  by  the  dector  of  Brandenbui^g,  who  it 
once  followed  up  his  victory  taking  poesesnon  of 
Pomerania.  Chrisdan  V.  of  Denmark,  thinking  lie 
had  now  a  good  opportunity  of  recovering  Scuii, 
joined  the  enemies  of  Pranoe  and  Sweden,  and  at  sea 
the  Danes jgained  seven!  gre^  victories  over  the 
Swedes.  Charies  XL.  aroused  bf  these  daastens 
began  to  diow  the  real  vigor  of  his  diaraoto-.  He 
phwed  himself  at  the  head  of  his  army,  and  in  several 
oatdes  so  dededvely  defeated  the  Danes  that  they  were 
driven  &om  Scania,  the  greater'  part  of  which  they  bid 
occupied.  When  peace  was  made  in  1679,  Sweden 
had  to  give  up  to  Brandenburg  a  part  of  Pomerania, 
but  she  sustained  no  other  losses. 

At  this  time  the  finances  of  Sweden  were  in  ntt^ 
confusion,  and  the  revenue  was  not  neariy  large  enouth 
to  cover  the  necessary  expenditure  So  many  of  the 
crown  lands  had  from  dme  to  time  been  given  away  to 
nobles  that  the  administration  could  not  he  oairied  on 
without  a  system  of  crushing  taxadon.  The  common 
people,  unable  to  bear  ihe  burdens  imposed  upon  diem. 
naJooen  insisted  that  these  lands  should  be  taken 
back.  Charies  XL  became  convinced  that  there  was 
no  other  way  out  of  his  di£Etculdes,  and  in  1680,  with 
the  sanction  of  the  diet  he  ordered  that  the  fooith 
part  of  all  the  crown  unds  which  had  been  given 
away  dnrinj^the  previous  thir^  years  should  he  re- 
stored. This,  however,  was  only  the  beginning  of  tfae 
so-called  process  of  reduction,  whidi  was  soon  extended 
and  earned  out  mth  ruthless  severity.  By  this 
measure  some  of  the  foremost  families  in  Sweden  weie 
ruined,  and  the  crown  was  made  almost  independent 
of  the  diet,  for  it  recovered  no  fewer  than  ten  counties, 
seventy  baronies,  and  many  smaller  estates.  Charies 
became  virtually  an  absolute  sovereiffn,  and  m  the 
whole  he  made  an  excellent  use  of  nis  power.  For 
more  than  a  century  Sweden  had  been  ahnost  oon- 
standy  enraged  in  war.  She  now  eiyoyed  a  period  of 
repose,  and  profited  gready  1^  the  knig'svigraouE  ad- 
ministradon.  He  bult  fortresses,  rewgubed  tbe 
army  and  navy,  and  carried  on  many  important  pnUie 
works  in  the  interests  of  oommeroe.  He  also  founded 
the  university  of  Lund,  and  made  larger  inovision  fa 
popular  educadon,  frequently  impresEdng  upon  tJte 
clergy  the  duty  of  attending  to  the  intellectual  needs 
of  dieir  parishioners.  His  comparadvely  eariy  death 
was  lamented  hy  the  great  majonty  of  the  people,  who 
were  grateful  for  the  steady  deterrainadon  with  wludi 
he  applied  himself  to  the  dudes  of  his  office. 

Charles  XI.  was  succeeded  his  sou  Charies  XII 
(1697-1718),  the  most  brilliant  although  _j, 
not  the  greatest  figure  m  Swedish  hiatoiy. 
He  was  a  youth  of  fifteen  when  his  fother  died,  and 
he  was  so  enthusiaBdoally  devoted  to  sport  and  all 
kinds  of  physical  exercise  (^at  he  seemed  to  be  ntteriy 
destitute  of  polidcal  ambidon.  Aooordingly  Angos- 
tuB  IL  of  Poland  and  Saxony,  Peter  L  of  Russia,  and 
Frederick  IV.  of  Denmark,  thinkinj;  the  time  had 
come  fbr  the  recovery  of  the  possessions  taken  firon 
their  predecessors  by  Sweden,  formed  an  alHaiua 
a«ainet  him,  and  they  appear  to  have  had  no  doubt 
that  he  would  be  easily  overcome.  Charies  XIL, 
however,  was  in  reality  a  man  of  extnordinary  vigor 
and  daring,  and  he  soon  convinced  his  enemies  tait 
they  would  find  in  him  a  formidable  opponent.  lo 
1 700  he  began  what  is  known  as  the  Northern  War  by 
suddenly  adnndna  against  Copenhsgen,  which  he  wis 
about  to  bene«e  wh^i  ftederiok,  slanued  br  the  otc^ 
whelming  numbers  of  the  enemy,  accepted  ChMi«» 
terms,  and  signed  the  peace  of  Tr«vendahl.  Cham 
at  once  crossed  the  Baldc  to  attack  Augustus  IL  and 
Peter  L,  the  former  of  whom  was  bed^ring  Rij»» 
while  the  latter  threatened  Narva.  At  Narva  tbe 
Swedish  king  gained  a  splai£d  victtny,  and  aftemraft 
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he  defeated  the  Saxons,  driTing  Uiem  awav  from  "BiffL 
If  he  had  now  ooDduded  peace,  he  might  oave  been  tor 
many  yean  hy  far  the  greatest  potentate  in  northern 
Europe.  Bat  he  was  resolved  to  humiliate  Augustus 
II. J  and  this  he  did  most  effeotually.  Defeated  at 
Klissoff,  Augustus  was  held  to  have  forfeited  the 
tiirone  of  Poland,  and  at  Charles's  suggestion  Stanis- 
laus Leoiinski  was  deoted  king.  Cnaiies  followed 
Angustiu  into  Saxony,  and  in  1706  fiuroed  him  to  oon- 
ohide  the  treaty  of  Altnuistftdt  Meanwhile  PMer  I. 
had  been  taking  poBsession  of  Swedish  territory  on  the 
Baltic,  and  on  a  portion  of  it  had  begun  to  build  St. 
PBtetBDoig*  Instead  of  attacking  him  directly,  Charles 
resolved  to  thwart  him  by  seizing  Moscow,  and  this 
decision  proved  fatal  to  his  great  designs.  Worn  out 
by  a  long  and  dreary  march,  durinf^  which  many  sol- 
diers died  of  hunger  and  disease,  his  dispirited  army 
was  defeated  at  Poltava  (1709)  ;  and  Charles,  ignorant 
of  the  real  condition  of  the  enemy's  forces,  flea  across 
the  Russian  frontier  into  Turkey.  He  remained  five 
years  in  the  Turkish  dominions,  tiying  to  induce  the 
suhan  to  become  his  ally.  But,  altnough  war  did 
break  out  between  Russia  ud  Turkey,  the  Turics  had 
Httle  omfidenoe  in  Chariea,  for  it  was  rapposed  that 
be  wished  to  become  king  of  PolancL  and  Uie  saltan 
saapeoted  that  if  this  scheme  were  enected  he  mi^ht 
become  a  dangerous  enemy  of  the  Ottoman  empire. 
Convinced  at  last  that  nothing  was  to  be  gained  from 
Turkey,  Charies  made  his  escape,  and  in  fourteen  days 
rode  from  Adrianople  to  Stnusund.  In  his  absence 
the  WW  had  been  oontinued  by  Peter  I.,  who  had  soon 
been  joined  again  by  Augustus  11.  and  £Vedenck  IV. ; 
and  ultimately  the  alliance  was  strengthened  by  the 
accession  of  the  king  of  Prussia  and  the  Sector  of 
Hanover,  each  of  whom  was  ea^er  to  possess  those 
Swedish  territories  which  were  in  the  neighborhood 
of  his  own  dominions.  In  Stralsond,  which  was  be- 
sieged by  an  army  of  Danes,  Saxons,  iVussianB,  and 
Knsaians,  Charies  displayed  aatonidung  valor  and  mili- 
tary skill,  bat  about  a  year  after  his  arrival  the  town 
was  obliged  to  surrender.  He  then  went  to  Lund, 
adopted  vigorous  measures  for  the  d^enoe  of  the 
Swedish  coasts,  and  attacked  Norwav.  By  the  advice 
of  his  friend  Baron  Gorta  he  entered  into  negotiations 
with  Peter  L ,  who  was  not  unwilling  to  oome  to  terms. 
Had  Charles  lived,  it  is  possible  that  the  tide  of  mis- 
fortune might  have  turned,  but  he  was  shot  dead 
while  engaged  in  besieging  EVederikshall.  His  inten- 
tion was  to  conquer  Norway  after  having  made  peace 
with  Russia,  and  from  Norway  to  cross  to  Great  Brit- 
ain, where  he  hoped  te  punish  the  elector  of  Hanover 
by  pladng  the  Pretender  on  the  English  throne. 

All  the  eondirions  of  political  life  in  Sweden  were 
now  changed.   The  Swedish  people  were  surrounded 

a  etowa  of  enemies  whom  they  could  not  hope  to 
overcome,  and  in  the  oonfdsion  caused  by  the  North- 
em  War  the  nobles  had  recovered  their  ancient  power. 
As  Charles  XII.  bad  no  children,  it  was  doubtful 
wheUier  the  crown  should  pass  to  his  younger  sister 
Ulrica  £leon(He  or  to  Charles  FVederiok  of  Holstein- 
Gottorp,  the  son  of  his  elder  sister  Hedvig  Sophia. 
The  nobles  de<nded  in  favor  of  Ulrica  Eleonore,  who 
secured  their  support  by  nnderteking  to 
ralmore.  plaoe  all  real  power  in  uieir  hands.  In 
1720  her  authority  was  transferred  to  her 
husband.  Prince  Frederick  of  Hesse,  who  reigned  as 
fta^giUt^l  Frederick  I.  until  hie  death  in  1751.  He 
'  reigned,  however,  only  in  name,  for  the 
diet,  which  now  practically  meant  the  nobles,  usurped 
eveiyimportent  prerogative  of  the  crown.  There  were 
two  parties,  known  as  the  Hats  and  the  Caps,  who  as- 
sailed one  another  with  much  vehemence  ;  out  on  one 
point  they  were  afpreed,  and  that  was  that  the  Swed- 
ish people  should  in  future  be  ruled,  not  by  a  king,  or 
hy  a  king  acting  in  conjunction  with  the  diet,  but  by 
the  aristocracy. 

Meanwhile  Sweden  had  been  shorn  of  most  of  the 
foreign  teiritoiy  for  which  in  psst  times  she  had  made 


so  many  sacrifioes.  In  1719  she  had  given  up  Bremen 
and  Voden  to  Hanover ;  in  1 720  Stettin  ana  Western 
Pomerania  as  far  as  the  Peene  were  resided  to  Prus- 
sia;  and  in  1721  Russia  obtained  Uvonta,  Esthonia, 
Ingermanland,  and  a  part  of  Viborg  l&n.  In  1741, 
against  the  wish  of  King  Frederick,  toe  Hats  plungol 
into  a  war  with  Russia ;  and  the  consequence  was  dat 
in  1743  Sweden  had  to  conclude  the  degrading  peace 
of  Abo,  by  which  she  lost  Eastern  Knkmd.  She  had 
even  to  b^  Russia  to  aid  her  against  Denmark,  and 
she  was  Obliged  to  reeofi^iie  Adolphns  IVederiok  of 
Holstein-Oottorp,  a  relative  of  the  czarina  Elisabeth, 
as  heir  to  the  throne. 

From  the  reign  of  Charles  IX.  until  that  of  Charies 
XIL  Sweden  had  been  one  of  the  greatest  powers  in 
Europe.  She  bad  conducted  many  wars  successfully ; 
she  had^  secured  a  vast  territory  beyond  her  proper 
limite ;  in  the  crisis  of  the  struggle  between  Catholi- 
cism and  Protestantism  she  had  lent  powerful  support 
to  those  who  were  fighting  for  spiritual  freedom.  In 
the  management  of  international  rdations  during  this 
period  no  great  .de<^on  was  arrived  at  by  any  Euro- 
pean  state  without  reference  to  her  wishes,  and  there 
seemed  to  be  solid  reasons  for  the  belief  that  her  power 
would  be  endnriiER.  Yet  she  suddenly  sank  from  her 
high  poution  to  that  of  a  third-r^  state,  which  exer- 
cised little  or  no  influence  on  the  affairs  of  the  rest 
of  the  world.  This  striking  change  was  immediately 
due  to  the  calamities  brought  upon  his  country  by 
Charles  XII.,  but  sooner  or  later  it  would  have  come 
even  if  he  had  never  lived.  The  circumstances  of  Eu- 
rope were  in  his  time  very  difierent  from  those  with 
which  Oustevus  Adolphos  had  to  deal.  Russia  had 
emer^ged  as  a  united  and  growing  state ;  Prussia  had 
begun  to  display  some  of  the  qualities  which  were  ulti- 
mately to  make  her  supreme  m  Germany  ;  and  Han- 
over had  been  made  important  by  the  accession  of  the 
house  of  Brunswidc  to  the  throne  of  Great  Britun. 
Sweden  could  not  have  pennaneDtlr  muntained  her 
conquests  aguost  these  new  politiosi  forces.  Charies 
XIL,  hy  his  bold  but  headstrong  policy,  only  hastened 
a  process  which  was  in  any  case  ioevitaUe. 

Under  Adolphos  Frederick  (1751-1771)  Sweden 
took  part  in  the  Seven  Yean'  War,  siding  .... 
with  the  enemies  of  Frederick  the  Great  ^SS^ 
But  she  was  now  so  feeble,  and  her  etetes- 
men  wero  so  incompetent,  that  her  Intervention  led 
to  no  serious  results.   The  Hate,  who  wera  respon-. 
sible  for  the  humiliation  brought  upon  Sweden  by  this 
exhibition  of  her  weakness,  had  to  make  way  for  the 
Caps ;  hut  neither  party  had  the  power  or  the  will  to 
arouse  the  nation  from  the  le^iargy  into 
which  it  had  fttllen.   Gustavus  IIL,  Adol-  *^"^7^ 
phns  EMeriok's  son  (1771-1702),  was  a 
man  of  a  very  different  temper  from  his  indolent  &thar. 
He  had  great  energy  of  charaoter,  a  Uioroagh  com- 
prehension of  some  of  the  conditions  of  pc^U^  prog- 
ress, and  a  frank  and  persuauve  manner.   In  earl^ 
youth  he  seems  to  have  oonvinoed  himself  that  it 
would  be  impossiUe  for  Sweden  to  become  a  prosper- 
ous country  unless  the  royal  authority  were  restored, 
and  when  at  the  age  of  twenty-five  he  succeeded  his 
father  he  secretly  resolved  to  make  the  crown  supreme. 

He  carried  out  his  plans  with  romarkable  abihty  and 
oauUon.  Under  the  pretence  that  he  wished  to  intro- 
duce a  new  system  of  military  manceuvres,  he  collected 
aronnd  him  about  two  hundred  officers,  mostof  whcnn 
were  young  men,  and  they  were  gradually  indooed  to 
pledge  themselves  to  support  him.  Agento  were  de- 
Bpatehed  to  win  over  the  regiments  in  the  provinces, 
and  Gustavns  was  careful  to  make  a  good  impresfflon 
on  the  bui^her  class  and  on  the  peasantry.  When  all 
was  ready  the  commandant  of  Christianstad,  on  the 
12tfa  of  August,  1772,  as  previously  arranged,  formally 
renounced  his  allegiance  to  the  diet,  and  one  of  the 
king's  brothers  went  to  the  town  with  the  regiments 
in  the  neighborhood  and  protended  to  beriege  it.  Sos- 
inoions  wen  aroused  at  Stockht^m,  and  at  a  meeting 
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of  the  ooanoil  of  state  GnstaTos  was  bitterly  reproached 
hf  some  of  Uie  members.  He  then  boldly  proclaimed 
his  pnipose.  The  members  of  the  oouncil  of  state 
wwe  arieeted,  and  the  Idng  noeived  the  homage  of 
the  leadinxanthorittes  in  the  military,  naval,  and  oiril 
serricee.  ^  The  diet  was  fbr^with  summoned,  and  at 
its  fint  sitting  GostaTus  spoke  of  the  lamentaUe  oon- 
cUtion  of  the  kingdom,  and  of  the  need  for  more  efficient 
methods  of  government.  He  had  no  wish,  he  said,  to 
establish  an  absolnte  monarohy,  but  it  was  neoeesary 
that  the  supremacy  of  the  anstocraoy  should  be  de- 
stroyed, and  that  the  country  should  re-establish  the 
system  which  existed  in  Uie  time  of  Gostavus  Adol- 
pnus,  when  the  crown  and  the  diet  had  each  ite  sepa- 
rate nincdons  and  worked  cordially  together.  A  new 
ooDStitation,  which  had  been  drawn  up,  pladng  execu- 
tive power  wholly  in  the  king's  hands,  was  afterwards 
read,  and  at  uwe  accepted. 

Delivaed  firom  the  tnunmds  wludi  had  hampeied 
his  immediate  ^redeeessors,  Gustavua  worked  hard  for 
the  welfare  of  his  sabjeot&  Agricoltnie,  industry,  and 
^tde  revived ;  the  army  and  navy  were  improved ; 
and  the  ednoated  daasea  be^n  to  show  greater  inter- 
est in  art,  literature,  and  saenoe.  Unfortunatdy  the 
king  took  the  oonrt  of  France  as  the  model  for  hia  own 
oonrt,  and  the  oountry  resented  the  inoessant  demands 
fbr  money  which  were  rendered  necessary  by  his  per> 
sonal  extravagance.  In  1788  he  declared  war  with 
Russia,  hoping  to  recover  Livonia  and  the  part  of  Fin- 
laud  which  Rnsma  had  conquered ;  and  the  discontent 
he  had  aroused  found  ezpresnon  in  the  army,  the 
leaders  of  which  declined  to  fight,  protesUng  that  the 
war  ought  not  to  have  bew  hegm  widiout  tlie  suietion 
of  the  aiei  At  lAe  same  tome  l)enmatk  was  penoaded 
by  the  eiarina  Catherine  to  attack  Sweden.  Onstavns 
seemed  to  be  on  the  verge  of  mia,  but  he  was  saved 
1^  hia  own  courage  and  sagamty.  Hastening  ba^ 
nom  Finland,  he  was  aUe  to  rescue  Gothenburg  from 
the  Banes  with  a  force  rused  in  Daleoariia,  and  soon 
afterwards,  throngh  the  intervention  of  England  and 
Pmsna,  Dienmark  was  indnoed  to  withdraw  from  the 
Btmggle.  The  m^ority  of  the  diet,  seeing  the  dan- 
gers to  which  the  nation  was  exposed,  rallied  around 
the  king,  and,  notwithstuding  the  oppontion  of  the 
nobles,  reoogniied  the  right  of  the  crown  to  declare 
war.  Impressed  by  the  firm  and  rapid  action  of  Gus- 
tavns,  the  army  returned  to  ite  altegiance,  and  the 
OMifliet  with  Russia  was  begun  in  earnest  In  1789 
the  Swedes  were  veiy  unsuooessfuli  bnt  in  the  follow- 
ing year  Uiey  gained  several  viotones  both  at  sea  and 
(HI  umd.  Gustavns  saw,  however,  that  it  would  be 
impossible  for  him  to  wreat  from  Russia  any  of  her 
territories,  and  in  1790  peace  was  conduded  on  the 
understanding  that  both  states  should  ocoapy  the  posi- 
tion they  held  before  the  war. 

Gustavus  was  greaUy  excited  by  the  French  Revo- 
lution, and  sought  to  form  an  aUiance  with  Russia, 
Prussia,  and  Austria  for  the  restoivtion  of  Louis  XVI. 
But  the  diet  refused  to  support  his  wild  schemes. 
Several  nobles,  denringto  avenge  the  suppos^wrtHigs 
of  their  order,  eutered  into  a  oonspiracy  against  him, 
and  in  1792  he  was  mortally  wounded  oy  an  assassin 
who  acted  as  their  agent 

Gustavns  IV.  (1792-1809)  was  not  quite  fourteen 
years  cAd  when  his  ihdierwas  murdered, 
^y*"™  uid  dnring  his  minority  the  government 
was  carried  on  by  his  uncle  the  duke  of 
SOdermanland.  Gustavns  began  to  exercise  royal  au- 
Uiority  in  1796.  His  reign  was  remarkable  chiefly  for 
the  obstinacy  with  which  he  cSnng  to  his  own  ideas, 
no  matter  how  far  they  might  conmct  with  the  obvious 
interests  of  his  country.  He  had  a  bitter  detestation 
of  Bonaparte,  and  in  1803  went  to  Carlsruhe  in  the 
hope  that  he  might  induce  the  emperor  and  some  of 
the  German  princes  to  act  with  him  in  support  of  the 
Boarbons.  His  enmity  led  to  an  open  rupture  with 
France,  and  even  after  the  neaceof  Tilsit,  when  Russia 
>r4  Prasria  ofiered  to  mediate  between  him  and  the 


xm. 


French  emperor,  he  refused  to  come  to  term  The 
consequence  was  that  he  lost  Stnlsund  and  the  island 
of  Rli»iL  He  displayed  so  mn<Ji  fnendafaip  for 
EnglaiM  that  Russia  and  Domiark,  acting  noder  the 
influence  of  France,  dedared  war  against  him ;  sod 
the  whole  of  Slnlaod  was  soon  held  by  Rnsaian  tiwpt. 
Gustavus  attadced  Norway,  but  his  army  was  driven 
back  by  the  Danes  and  Norw^fiaas.  He  still  dedinei 
to  make  peace,  and  he  even  aUenated  Eni^d  wbn 
she  attempted  to  influence  him  by  moderate  coonsels. 
The  Sweaish  people  were  so  enraged  by  the  ooose- 
quenoes  of  his  policy  that  in  1809  he  was  det^uoned, 
and  the  claims  of  his  descendants  to  the  crown  woe 
also  repudiated.  He  was  succeeded  bythe  dnke  k 
Sodermanland,  who  reigned  as  Charles  XIU. 

Charies  XIlL  (1809-I8I8)  oonoluded  peace  vitfa 
Russia,  Denmark,  and  Fnmoe,  ceding  to 
Russia  by  the  tiea^  of  FFeoBrikshamm 
(1809)  the  whole  of  Finland.  The  loss  of 
this  territonr,  which  had  been  so  long  associated  with 
the  Swedish  monarchyj  was  Intteily  deplwed  by  the 
Swedes,  but  it  was  amvenally  admitted  thi^  under 
the  circumstanoes  the  aaorifioe  was  unavoidaUe. 
Charles  assented  to  important  duuges  in  (he  coneti- 
tntion,  which  were  intended  to  brinig  to  an  end  tk 
stmggle  between  the  crown  and  the  aristooaoy  and  to 
provide  some  security  for  the  muntenanoe  of  popalar 
rights.  The  king  was  still  to  be  at  the  head  of  tiu 
executive,  bnt  it  was  arranged  that  l^fisUUre  fiiae- 
tions  and  control  over  taxation  should  hdong  to  die 
diet,  which  was  to  consist  of  four  ordere— nobfci, 
clergymen,  bumhers,  and  peasants. 

As  Charles  XIIL  was  (hildless,  the  diet  deeted  m 
his  snooeasor  Prince  Christian  Angnstaa  of  Hdddn- 
SonderbuiK-Augnstoiba^.  In  1810,  soon  after  Us 
arrival  in  Btowholm,  this  prince  sudoraly  died ;  and 
Sweden  sstonished  Europe  bv  asking  Marshal  Bam- 
dotto  to  become  heir  to  we  tfaronb  Bemadotte,  idie 
took  the  name  of  Charles  John,  was  a  man  of  gmt 
vigor  and  resource,  and  soon  made  himsdf  the  icit 
nuer  of  Sweden.  Napoleon  treated  Sweden  as  ifanoat 
a  oonquved  oountiy,  and  otmipelled  her  to  declare  w 
with  England.  Bernadotte,  associating  himself  heulilr 
with  his  adopted  land,  resolved^  to  secure  its  indepen- 
dence, and  entered  into  an  alliance  with  Rnsna.  hi 
1813  he  started  with  an  arm^  of  20,000  Swedes  to  oo- 
operate  with  the  powers  whidi  were  striving  finally  to 
enish  the  French  emperor.  The  prooeedmgs  of  the 
Swedish  crown  prince  wwe  watdied  with  some  so^ 
oon  by  the  allies,  as  he  wss  evidently  unwiDis;  to 
s^ke  a  decisive  Mow  at  Firuoe ;  hni  alter  the  brae 
of  Leipdo  he  displayed  much  aadv^.  He  blockaded 
Hamburg,  and  by  the  peace  of  Kid,  oondnded  in 
January,  1814,  he  forced  Denmark  to  give  up  Norn?. 
He  then  entered  France,  but  soon  returned,  and  die- 
voted  his  enernes  to  the  conquest  of  Norway,  niaA 
was  very  unwiUing  to  be  united  with  Sweden.  Be- 
tween the  months  of  July  and  November,  1814,  Uk 
country  was  completely  subdued,  and  Chanes  XQL 
was  prodaimed  kmg.  The  union  of  Sweden  and  Nu^ 
way,  which  luts  ever  since  been  maintaipol,  was  reeoi^ 
niaed  the  congress  of  Vienna ;  and  it  was  phwd 
on  a  sound  bans  by  the  frank  adoption  of  the  pimd^ 
that,  while  the  two  countries  should  be  rabjeet  to  ue 
same  ax>wn  and  act  tog^or  in  matten  of  oomwn 
interest,  each  should  have  complete  oontrol  ma  in 
internal  affairs.  The  new  relation  of  their  oonnbyto 
Norway  gave  much  satisfaction  to  the  Swed^whcm 
it  consoled  in  some  measure  for  the  loss  of  Rnh^ 
It  also  made  it  easy  for  them  to  transfer  to  Pnusia  a 
1815  what  remained  of  thur  Pomeranian  territmiea 

In  1818  Bemadotte  mounted  the  throne  as  Cfaaite 
XrV.,  and  he  reigned  until  he  died  in  1844.  naA» 
Great  material  improvements  were  effected  xiv. 
during  his  reign.  He  caused  new  roads 
and  canals  to  be  oonstructed  \  he  enoourued  the  cnltt 
vation  of  districte  which  haid  fonnerly  been  barr^; 
and  he  fotmded  good  industrial  and  naval  siAods.  Br 
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v&s  not,  bovcTer,  mndi  Hked      luB  sabjects.  He 
never  mastered  the  Swedish  language,  and  he  was  so 
jealous  of  any  interference  mth  nis  aath<Hifc7  that  he 
sternly  pnnisbed  the  expression  of  opinions  which  he 
disliked.    To  the  miyority  of  educated  Swedes  the 
constitution  seemed  to  be  ill-adapted  to  the  wants  of 
the  nation,  and  there  was  a  general  demand  for  a 
politick  system  which  shonld  make  the  Gx>Temment 
more  directly  responsible  to  the  people.   In  1840  a 
jcheme  of  reform  was  submitted  to  the  diet  by  a  com- 
tnittee  which  had  been  appointed  for  the  purpose,  but 
the  negotiations  and  diaoussionB  to  which  it  gave  rise 
led  to  no  definite  result 
Charles  XIV.  was  suooeeded  by  his  son  Oscar  I. 
(1844-1859).   Oscar  had  always  expressed 
OkkI.      sympathy  with  liberal  opiuiims,  ana  it  was 
antadmted  that  iJie  oonstitatiMal  queeUon 
would  be  settled  during  his  rdgn  without  mnoh  diffi- 
cnlty.   These  expectations  were  disappointed.  The 
diet  met  soon  after  his  aooesnon,  and  was  asked  to 
accept  the  scheme  which  had  been  drawn  up  in  1840. 
The  measore  received  the  cordial  approval  of  the 
buighers  and  peasants,  but  was  regectedby  the  nobles 
and  the  dergy.   In  1846  a  committee  was  appointed 
to  prepare  a  new  set  of  propwals,  and  late  in  the  fol- 
lowing year  the  discussion  of  its  plans  be^;an.  While 
the  derates  on  the  sulfject  were  proceeding  some  ex- 
citement was  produced  oy  the  revdutionary  movement 
of  1848,  and  a  new  ministry,  pledged  to  the  cause  of 
reform,  came  into  office.   The  scheme  devised  bjr  this 
ministnr  was  accepted  by  the  committee  to  which  it 
was  x^nred,  but  the  proriaona  of      ensting  oon- 
stitution  rendered  it  neoeesaiy  tiiat  the  final  setdement 
shoold  depend  upon  the  vote  of  the  next  lUet  When 
the  diet  met  in  1850  it  was  found  that  the  difficulties 
in  the  way  were  for  the  time  insuperable.   The  pro- 
posab  of  the  GJovemment  were  approved  by  a  majority 
of  the  burghers,  but  they  were  opposed  by  the  nobles, 
the  clergy,  and  the  peasantry.   The  solution  of  the 
problem  nad,  therefore,  to  be  indefinitely  postponed. 

Although  the  constitution  was  not  reformed,  much 
was  done  m  other  wave  during  the  reign  of  Oscar  I.  to 
promote  the  national  welfare.  The  criminal  law  was 
inrought  into  accordance  with  modern  ideaSf  and  the ! 
law  of  inheritance  was  made  the  same  for  both  sexes 
and  for  all  classes  of  the  community.  Increased  free- 
dom ms  seonred  for  industry  and  trade ;  the  methods 
of  administratioD  were  improved ;  and  the  state  took 
great  pains  to  provide  the  country  with  an  effident 
railway  ^ystem.  The  result  of  the  wise  legislation  of 
this  penod  was  that  a  new  spirit  of  enterprise  was 
displayed  by  the  oommerdal  dasses,  and  that  in  mate- 
rial prosperity  the  people  made  sure  and  rapid  prog- 
ress. 

In  1848,  when  the  difficulty  about  Sohleswig-Holstein 
led  to  war  between  Denmaric  and  G(ermany^  the  Swedes 
sympathized  cordially  with  the  Danes,  of  whom  they 
had  for  a  long  time  ceased  to  be  in  the  slightest  degree 
jealoiis.   Swedish  troops  were  landed  in  FUnen,  and 
Uirouj^h  the  influence  of  the  Swedish  (Government  an 
annistioe  was  conduded  at  Malmb.   The  exdtement 
in  &Tor  of  Denmark  soon  died  out,  and  when  the  war 
was  resumed  in  1849  Sweden  resolutely  dedined  to  take 
part  in  it   The  outbreak  of  the  Crimean  War  greatly 
alarmed  the  Swedes,  who  feared  that  they  might  in 
some  way  be  dragged  into  the  conflict.   In  1855, 
having  some  reason  to  oomplun  of  Russian  acts  of 
aggr^'eaBion  on  his  northern  frontiers,  the  King  of 
Sweden  and  Norway  conduded  a  treaty  with  England 
and  France,  pled^n^  himself  not  to  cede  territory  to 
Jtussia,  and  receiving  from  the  Western  powere  a 
proiuise  of  help  in  the  event  of  his  being  attacked. 
The  demands  based  on  this  treaty  were  readily  granted 
by  Russia  in  the  peace  of  Paris  m  1856. 

ChwleaXV.  (1859-1872)  mounted  the  throne  afler 
iG-xv  his  father's  death.  Nearly  two  years  before 
cbaries  V.  ^-^  accession  he  had  been  made  regent  in 
oonseAuence  of  Oiicar  I.'e  iU-health.   Charles  was  a 


man  of  ooasideraUe  intelleotnal  a1»Kty  and  of  ded- 
dedly  popular  sympathies,  and  during  his  reign  the 
Swedish  people  beoame  enthudastioulv  loyal  to  hii 
dynasty.  In  1860  two  estates  of  the  realm — the  peafr 
ants  and  the  burgheiB — presented  petitions,  begging 
him  to  snlnnit  to  the  diet  a  scheme  for  the  reform  or 
the  constitutiMi.  This  request  he  willingly  granted. 
The  mun  provisions  of  the  plan  ofiered  in  his  name 
were  that  the  diet  should  consist  of  two  chambers, — 
the  first  chamber  to  be  elected  for  a  term  of  nine  vears 
by  the  provindal  asaembUee  and  by  the  municipal  oor- 
porations  of  towns  not  represented  in  those  assemblies, 
the  second  chamber  to  be  elected  for  a  term  of  three 
years  by  all  natives  of  Sweden  possessing  a  spedfied 
property  qualification.  The  executive  power  was  to 
bdong  to  the  king,  who  was  to  act  under  the  advice  of 
a  ooondl  of  state  respondUe  to  Uie  national  represent- 
atares.  This  plan,  which  was  reodved  with  general 
satasfiwdon,  was  finally  adopted  by  the  diet  in  1866, 
and  is  still  m  force. 

Early  in  the  reign  of  Charles  XV.  there  were  serious 
disputes  between  Sweden  and  Norway,  and  tiie  union 
of  the  two  countries  oould  soaredy  have  been  main- 
tained but  for  the  tact  and  good  sense  of  the  king.  He 
also  exerdsed  a  steading  influence  in  1863,  wlwn  his 
people  expressed  pasdonate  sympathy  with  the  Pol  is 
in  their  insurrection  agunst  Russia,  and  with  the  Danes 
in  their  war  with  PrusBia  and  Austria. 

Charles  XV.  died  in  1872,  and  was  succeeded  Iqr  his 
brother  Oscar  IL,  who  still  reigns  (1887).  oaoatu 
Under  him  Sweden  has  muntained  good  * 
relations  with  all  fbrein  powon,  and  pditieal  disputes 
in  the  diet  have  nevo' men  serious  enough  to  inteimpt 
the  material  progress  of  the  nation. 

Many  docaments  relating  to  Swedish  history  have  been 
pnblished  In  Sariptorea  Servm  Bueeuartm  Medit  .Xn,  edited 
bj  Frnt,  OeUer,  and  Schroder,  in  Scriptont  Sueeia  MedH  JBiAy 
edited  by  Biets,  and  in  other  ooIleouonB.  Amooft  the  older 
histories  of  Sweden  may  be  named  those  by  Dal  in  and 
Lagerbring  in  the  18th  century  and  by  Bubs  in  the  19th. 
More  important  works  on  the  tul^ect  are  those  byGeyer, 


Oarbcm,  FryxeU,  and  Strinnholm. 
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PABT  m. — LtTERATUBS. 


^  Swedish  literature,  as  distinguished  from  oompod- 
tioDS  in  the  common  norrwna  tonga  of  old  Scandinana, 
cannot  be  said  to  exist  earUer  than  the  13th  century. 
Not  until  the  period  of  the  Reformation  was  its  devel- 
opment in  any  degree  rapid  or  copious.  Tlie  oldest 
form  in  which  Swedish  *  exists  as  a  written  language 
is  the  series  of  manuscripts  known  as  Landskapua- 
fforne,  or  "  The  Common  Laws. "  These  are  supposed 
to  be  the  rdics  of  a  still  earlier  age,  and  it  is  nardly 
believed  that  we  even  possess  the  firat  that  was  put 
down  in  writing.  The  most  important  and  the  most 
andent  of  these  codes  is  the  '  *  Elder  West  Gota  Law,  *  * 
redused  to  its  present  form  by  the  Isw-man  Eskil  about 
1230.  Another  of  great  int»est  is  Magnus  Eriksson's 
^'  Gl«ienl  Common  Iaw,"  which  was  written  in  1347. 
These  andent  codes  have  been  ooUected  and  edited  by 
Prof  Schlyter.  The  chief  ornament  of  mediseval 
Swedish  literature  is  Um  StyrUxe  Kununga  ok  Sof- 
d^tga  ("On  the  Conduct  of  Kings  and  Princes  ), 
first  printed  by  command  of  Gustavus  II.  Adolphus, 
in  1634.  The  writer  is  not  known:  it  has  been  con- 
jecturally  dated  1325.  It  is  a  handbook  of  moral  and 
political  teaching,  expressed  in  terse  and  vigorous  lan- 
guage. St  Bridget,  or  Birgitta  (1 302  ?-l  373),  an  his- 
toric^ figure  of  extraordinary  interest,  has  left  her 
name  attached  to  several  important  religious  worio,  in 
particular  to  a  odlection  of  Uppmbaraser  ('^  Rerda- 
tions  "),  in  which  her  vidons  and  ecstatic  medttations 
are  recorded,  and  a  verdon,  the  first  into  Swedish,  of 
the  five  books  of  Hoses.  This  latter  was  undertaken, 
at  her  dedre,  by  her  father-oonfeasor  Mattias  (d.  1 350), 
a  priest  at  Linkbping.   The  trandation  of  the  BiUe 

1  For  the  BwedtBh  ItnKosge,  see  SciNDntAViAa  LANOUAom^ 
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was  oontinoed  a  oentury  later  by  a  monk  named 
Jofaannea  Bndde  (d.  1484). 

In  rene  the  earlieat  Swedish  prodootions  were  prob- 
aUy  the  folk-Mngs.  The  age  of  these,  however,  has 
been  commonly  exaggerated.  It  is  doubtiul  whether 
any  exist  which  are  as  old,  in  their  present  form, 
as  the  13th  century.  The  bulk  are  now  attributed  to 
the  15th,  and  many  are  doubtless  much  later  still. 
The  last,  such  as  "Axel  ooh  Yalborg/'  "liteo 
Kario  "  "Kamijen  Grimboig,"  and  **Hab(nr  och 
Signild,"  deal  with  the  adventures  of  romantic  me- 
diseval  romaooe.  Almost  the  only  positive  clue  we 
hold  to  the  date  of  these  poems  is  uie  fact  that  one  of 
the  most  oharacteristio  or  them,  "EngdlwekL"  was 
written  fay  Tomas,  bishop  of  StrangoSa,  who  died  in 
1443.  Tomas,  who  lefl  other  poetical  pieces,  is  usu- 
ally called  the  first  Swedish  poeL  There  are  three 
rhymingofaronicles  in  mediaeval  Swedish,  all  anony- 
mous. The  earliest,  Erikshvnikan,  is  attributed  to 
13^;  Karltkrdnikan  is  at  least  120  years  later  ;  and 
the  third,  Sturekriinikoma,  was  probablv  written 
about  1500.  All  three  have  been  edited  by  G.  E. 
Klemming.  The  collection  of  rhymed  romances  which 
beara  the  name  of  Queen  Eyphemia't  Songa  must 
have  been  written  before  thedeath  of  that  lady  in  1312. 
Thciy  are  bdiered  to  date  fiom  1303.  Thoy  are  ver^ 
sioos  of  three  mediaeval  stories  taken  from  French  and 
German  sources,  and  they  deal  respectively  with  King 
Arthur  and  the  Table  Round,  with  Duke  Frederick  of 
Normandy,  and  with  Flores  and  Blancheflor.  They 
possess  veiy  slight  poetic  merit  in  their  Swedish  form. 
A  little  li^r  the  romance  of  ^mg  Alexander  was 
translated  by,  or  at  the  command  of.  Bo  Jonsson  Grip ; 
this  is  more  meritorious.  A  brilliant  and  pathetic  relic 
of  the  dose  of  the  medisavaJ  period  exists  in  the  Love 
LeCtfTt  addressed  in  1498  by  iDgrid  Persdotter,  a  nun 
of  Vadstena,  to  the  young  knight  Axel  Nilsson.  The 
first  book  printed  in  the  owedidi  laognage  appeared 
in  1495. 

The  16th  oentnxy  added  but  little  to  Swe^sb  Ittera- 
toie,  and  that  little  ismosdy  oonneoted  with  the  newhr- 
founded  university  of  Upsala.  TheRenaiBBanoefloarcely 
made  itself  felt  in  Scandinavia,  and  even  the  Reforma- 
tion failed  to  waken  Uie  genius  of  the  country.  Psalma 
and  didactic  spiritual  poems  were  the  main  products 
of  Swedish  letters  in  the  16th  century.  Two  writers, 
the  brothers  Petri,  take  an  easy  prominence  in  so 
iMrren  a  period.  Olaus  Petri  (1497-1552)  and  Lauren- 
tins  Petri  (1499-1573)  were  Carmelite  monks  who  pro- 
ceeded in  1516  to  Wittenberg  to  study  theology  under 
Luther,  and  who  came  back  to  Sweden  as  the  apostles 
of  the  new  faith.  Olaus,  who  is  one  of  the  noblest 
fieurea  in  Swedish  annals,  waa  of  the  executive  rather 
than  the  meditative  daaa.  He  found  time,  however, 
to  write  a  Chronide,  which  is  the  earliest  prose  histoi^ 
of  Sweden,  a  mystery-play,  7b&ie  Comeaia^  which  is 
the  first  Swedish  drama,  and  three  psalm-books,  the 
best  known  being  published  in  1530  under  the  title  of 
Nagre  OvdheUge  Vissor  ("Certain  Divine  Songs'"). 
Laurentius  Petn,  who  was  archbishop  of  all  Sweden, 
edited  or  superintended  the  translation  of  the  Bible  pub- 
lished at  Upsala  in  1540.  He  aJso  wrote  many  psalms. 
Laurentius  Andrese,  who  died  in  1552,  had  previously 
prepared  a  translation  of  the  New  Testament,  which 
appeared  in  1 526.  He  was  a  polemical  writer  of  prom- 
inence on  the  side  of  the  Reformers.  Finally,  Petrua 
Niger  (Peder  Svart),  bishop  of  VesteriU  (d.  1562), 
wrote  a  chronicle  of  the  life  of  Gustavus  I.  up  to  1533, 
in  excellent  prose.  The  same  writer  lefb  unpublished 
a  hi^ry  of  the  bishops  of  Wester&s  his  predecessors. 
The  latter  half  of  the  16th  oentury  is  a  blank  in 
Swedish  literatnre. 

With  the  accession  of  Charles  IX.  and  the  conse- 
quent development  of  Swedish  jEpreatness,  literature 
began  to  assert  itself  in  more  vigorous  forms.  The 
long  life  of  the  royal  librarian,  Johannes  Buneus 
(1568-1652),  formeii  a  link  between  the  age  of  the 
Petri  and  that  of  Stjemlgolm.   Burseus  studied  all 


the  soienoes  then  known  to  mankind,  and  oooibaaded 
them  all  in  a  sort  of  Rablnnical  cultus  of  his  ovn  in- 
vention, a  universal  philosophy  in  a  multitude  of  un- 
readable volumes.  But  he  was  a  oatient  antiqaizian, 
and  advanced  the  knowledge  of  ancient  Seandiiu- 
viau  mytholo^  and  language  very  consideraUy.  fie 
awakened  cnnosit^  and  roused  a  public  sympa^y  with 
letters ;  nor  was  it  without  significance  that  two  of 
the  greatest  Swedes  of  the  ceutuiy,  Gustami  Adol- 
pfaus  and  the  poet  Stjemlyelm,  were  his  pupila  Tlie 
reign  of  Chanea  IX.  saw  the  rise  of  seomar  dnaa  in 
Sweden.  The  first  comedy  was  the  7Kt^  of  Bfa^m 
OUi  Asteropherus  (d.  1647),  a  coarse  bat  wittv  puee 
on  the  stoiy  of  Pyramus  and  Thisbe,  acted  by  die 
schoolboys  of  the  college  of  Arboga  in  1610.  Ilus 
play  is  the  Rtdph  Router  Doisler  of  Swedidi  liten- 
ture.  A  greater  dramatist  was  Johannes  Messmiiu 
(1579-1636),  who,  having  been  discovered  plottiDg 
against  the  Government  during  the  abeenoe  of  Gusta- 
vus in  Russia,  was  condemned  to  imprisonment  for 
life — that  is,  for  twenty  years.  Before  this  disastor 
he  had  been  professor  in  Upsala,  where  his  fiist  lus- 
torical  comedy  />ua  was  performed  in  1611  aod  tiie 
tragedy  of  StmiU  in  1612.  The  design  of  Messeains 
was  to  write  tne  historr  of  his  oountiy  in  fifty  pb^s; 
he  oompleted  and  proaooed  mx.  These  dramas  ue 
not  partieularif  ww  arranged,  but  they  form  a  little 
body  of  theatrical  literature  of  singular  interest  and 
valua  Messeoius  was  a  genuine  poet ;  the  lyries  he 
intioduoee  have  something  of  the  charm  the  dd 
ballada  He  wrote  abundanUy  in  prison ;  his  mao- 
num  apuM  was  a  history  of  Sweden  in  lAtic,  but  be 
has  also  left,  in  Swedish,  two  important  rhyme-chrooi- 
cles.  Messenius  was  imitated  by  a  little  crowd  of 
playwrighta  Nikolaus  Catonius  (d.  1655)  wrote  i 
fine  tragedy  on  the  Trojan  War,  Troijenborgk^  in  which 
be  excelled  Messenius  as  a  dramatist.  Andreas  Pirti, 
who  died  in  1655  as  bishop  of  linkSping,  piodaced 
several  religious  chronide  plays  from  Swedish  hitfraj-. 
Jaot^His  Rondeletius  (d.  1662)  wrote  a  curious  "  (3ins- 
tian  tragi-oomedy  "  of  Jvdat  Redwmu.  These  phj^ 
were  all  acted  by  schoolboys  and  univermty  vonths,  am 
when  they  went  out  of  fashion  among  these  claffies 
the  drama  in  Sweden  almost  entirely  ceased  to  exist 
Two  historians  of  the  reign  of  diaries  IX.,  Eiik 
Gbransson  Tegel  (d.  1636)  and  ^gidiua  Girs  (d.  1639). 
deserve  mention. 

The  reign  of  Gustavus  Adolphus  was  adorned  bj 
one  great  writer,  the  most  considerable  in 
all  the  early  history  of  Sweden.  The  UUe  hSjT 
of  "the  Father  of  Swedish  Poetir"  has 
been  universally  awarded  to  Goran  LiUa,  better  koon 
by  his  adopted  name  of  GreorgStjemhjelm  (I59&-167S1. 
lliis  exU^rdinary  man  was  bom  at  Wika  in  Dalecar 
lia  on  the  7th  of  August.  1598.  He  took  his  degreeat 
Graftwald,  and  spent  some  years  in  tnTelliiig  over 
every  q^outer  of  Europe.  On  his  return  he  attacud 
the  notice  of  Gustavus  Adolphus,  who  gave  him  a  re- 
sponsible post  at  Dorpat  in  1630,  and  raised  him  next 
year  to  the  nobility.  After  the  king's  death  CbriBtina 
attached  him,  as  a  kind  of  poet-laureate,  to  her  eomt 
in  Stodcholm.  His  property  lay  in  I^vonia,  and  when 
the  Russians  plundered  that  province  in  1656  the  poet 
was  reduced  to  extreme  poverty  for  two  or  three  jwr 
He  died  at  Brunkeborg  in  Stockholm  on  the  22d  « 
April,  1672.  Slyemigelm  was  a  man  of  almost  ani- 
versal  attainment,  but  it  is  mainly  in  verse  Uiat  he  ^ 
left  his  stamp  upon  the  literature  of  his  oonnlzy.  Bx 
found  the  bnguage  rough  and  halting^  and  hemonUeo 
it  into  peifeot  smoothness  aikd  elasticity.  His  masttf 
Burssus  had  written  a  few  Swedish  hexameters  v 
way  of  experiment  Stjeml^elm  took  the  f«m  and 
m^e  it  national  His  greatest  poem,  HrrcaU*,is% 
didactic  allegory  in  hexameters,  written  in  very  vas- 
cal  verse,  and  wiUi  an  almost  Oriental  splendor  of 
phrase  and  imagery.  In  its  faults  as  well  as  its  bean- 
lies  the  style  of  Stjjernlyelm  reminds  us  of  that  of  be 
great  Dutch  contemporary  Vondel.    He  was  oertainlf 
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inflaenced  by  a  vriter  a  few  months  older  than  him- 
sdf,  Uie  Qerman  poet  Martin  Opits.  The  fferaUa^ 
wbidt  deals  with  the  familiar  stoiy  of  Uie  dispute  for 
the  hero  between  Duty  and  Pleasure,  was  first  printed, 
at  Upsala,  in  1653,  but  was  finished  some  years  ear- 
lier. Br&Bops-Besviirs  JhugJeommdge,  a  sort  of  serio- 
comic epithalamium  in  the  same  measure,  is  another 
very  brilliant  work  of  SljemlOclm.  His  masques, 
Thmfaam;  Cuptdo  ("Cupid  Caught  ")(164SI),  IVedt- 
a&  C^The  Birth  of  Peace"), (1649),  and  1 
Tnimtphaii*  (1651),  wore  written  for  the  entertain- 
wtokt  of  the  queen,  and  have  a  charmiiu;  lyrical  Ught- 
oess.  He  can  scarcely,  faowerer,  be  Bud  to  have  beui 
Boooeasful  in  his  attempt,  in  the  first  two  of  these,  to 
intiodooe  unrhvmed  song-measures.  S^eral^lm  was 
an  aotive  philolo^st,  and  left  a  great  number  of  worits 
on  language,  oi  which  only  a  few  have  ever  been 

Srinted.  He  wrote  letter  A  of  the  eariiest  Swedish 
iotionary,  published  in  1643,  and  a  wori£  on  mathe- 
mattOB  entiued  Archimedes  S^ormatut.  No  brighter 
iotellectnal  figure  arose  in  Sweden  till  die  beginning 
of  the  19th  century. 

The  dum  of  S^emhjelm  to  be  the  first  Swedish 
p^^pnfciia  PO**  ^  contested  by  a  younger  man, 
but  a  slightly  earlier  writer,  Gustaf  Rosen- 
h«ie  (1619-1684),  who  was  a  reformer  on  quite  other 
lines.  If  Stjemngelm  studied  Opitz,  Boaenhane  took 
the  Frerwh  poeto  of  the  Benidasanoe  for  hia  models, 
and  in  1650  wrote  a  cyde  of  one  hundred  soonets,  the 
earlier  in  the  language  ;  these  were  published  under 
the  title  Venerid  in  1680.  Rosenfauie  printed  in  1658 
a  "  Complaint  of  the  Swedish  Luigoage"  in  thirteen 
hundred  rattling  rhyming  lines,  and  in  1682  a 
oolleetion  of  eiehty  songs.  He  was  a  metrist  of 
the  artistic  order,  skilful,  learned,  and  unimpas- 
sioned.  His  aeal  for  the  improvement  of  the  litera- 
ture of  his  counti7  was  beyond  question.  Most  of  the 
voung  poeta  followed  S^emhjelm  rather  than  Rosen- 
hane.  As  pergonal  fnends  and  pupils  of  the  former, 
the  brothers  ColumlHis  deserve  special  attentioD.  Each 
wrote  oopiouslf  in  verse,  but  Johan  (1640-1684)  almost 
entirely  in  Latin,  while  Samud  (1642-1678),  especiaUy 
in  his  Odat  jSWAuxk,  showed  himself  an  ant  and  fervid 
imitator  of  the  Swcxlish  henunetets  of  otjembjelm. 
Of  a  rhyming  family  of  Hj'&nie,  it  is  enough  to  men- 
tion ODC  member.  Urban  I^&me  (1641-1724),  who  in- 
troduced the  new  form  of  classical  tragedy  from  FVance, 
in  a  species  of  trwisition  from  the  masques  of  Stjemfa- 
jelm  to  the  later  regular  rhymed  dramas.  His  best 
play  was  a  Rosimunda.  Lars  Johansson  (1642-1674), 
who  called  himself  "Looidor  the  Unfortuni^,"  has 
been  the  subject-  of  a  whole  tissue  of  romance,  most 
of  which  is  fabulous.  It  is  tme,  howevei',  that  he 
was  stabbed,  like  Marlowe,  in  a  midnight  brawl  at  a 
tavern.  His  poems  were  posthumously  collected  as 
Flowert  nf  iMioon,  Phtdced  and  Dutributed  on  va- 
rioHB  oaxmotu  Lwidor  tAe  UnfartvaiaU.  Stripped 
of  the  myth  which  had  attracted  so  moc^  attention  to 
his  name,  Lucidor  proves  to  be  an  oooasiomd  rhymster 
of  a  very  low  order.  Haquin  Spegel  (1645-1714),  the 
famous  archbishop  of  Umala,  wrote  a  long  didaotic 
epic  in  alexandrines,  Ctoa*  Labor  and  Rett,  with  an 
introdoctoiy  ode  to  the  Dfflty  in  rhymed  hexameters. 
He  was  also  a  good  writer  of  hymns.  Another  eccle- 
siastic, the  bishop  of  SkanL  Jesper  Svedberg  (1653- 
1735),  wrote  sacred  verses,  but  is  better  remembered 
as  the  father  of  Swedenborf^.  Peter  Lageriof  (d.  1 699) 
cultivated  a  pastoral  vein  m  his  EUmndra  and  Lmcu- 
lis ;  he  was  professor  of  poetry,  that  is  to  say,  of  the 
art  of  writing  Latin  verses,  at  Upsala.  Olof  Wexi- 
oniuB  (1656-1690?) published  his  Sinne-Afod,  acolleo- 
tion  of  graceful  miscellaneous  pieces,  in  1684,  in  an  edi- 
tion of  only  100  oopiea.  Its  existenoe  was  presently 
foi^tien,  and  the  natne  of  Wexionios  had  dropped 
out  of  the  history  of  literature,  when  Hanselli  recov- 
ered a  copy  and  reprinted  its  oontente  in  We 
havehithoto  conudiered  only  the  followers  of  Rtjemh- 
Jelm ;  we  have  now  to  speak  of  an  impOTtant  writer 


who  followed  in  the  footsteps  of  Rosenhane.  Ghinno  Eu- 
reUns,  afterwards  ennobled  with  the  name  nahiottam. 
of  Dahlstjema  (1661-1709).  early  showed 
an  interest  in  the  poetry  of  Italy.  In  1690  he  trans- 
lated Guarini's  Pastor  Fido^  and  in  or  just  after  1697 
published,  in  a  folio  volume  without  a  date,  his  Kunga- 
SkaJd,  the  first  ori^nal  poem  in  ottava  rima  produced 
in  Swedish.  This  is  a  bombastic  and  vainglonous  epic 
in  honor  of  Charles  XI. ,  whom  Euretius  adored  ;  it 
is  not,  however,  witliout  great  merits,  richness  of  lan- 
guage, flowing  metre,  uid  the  breadth  of  a  gemiine 
poetic  mthnsiasm.  He  published  a  little  oolleotion  of 
lamentable  sonnets  when  nts  great  master  died.  Enre- 
Hus  struck  the  lyre  several  times  in  honor  of  Charies 
Xn.,  but  diese  poems  have  all  perished.  He  was  a 
tme  patriot,  and  grief  at  the  defeat  of  Poltava  is  said 
to  have  cost  him  his  life.  Johan  Runius  (1679-1713), 
called  the  "  Prinoe  of  Poets,"  published  a  collection 
entitled  Jhtdaim.,  in  which  there  is  nothing  to  praise, 
and  with  bim  the  generation  of  the  17th  century  closes. 
Talent  had  been  soown  by  cert^n  individuals,  but  no 
healthy  school  of  Swedish  poetry  had  been  founded, 
and  the  latest  imitators  of  Btjemt\jelm  had  lost  every 
vestige  of  taste  and  independence. 

In  prose  the  17th  oentury  produced  butlitUe  of  im- 
portance in  Swedoi.  Gustavus  Adtdpbus  ( 1 594-1 632) 
was  the  most  pdished  writer  of  its  eariier  half,  and 
hia  speeches  take  an  important  place  in  the  develop- 
ment of  the  language.  The  most  original  mind  of 
the  next  age  was  Olof  Rndbec^  (1630-  Rndbeck. 
1702),  the  famous  author  of  Atland  er 
Manhem.  He  spent  neariy  all  his  Ufe  in  Upsala,  build- 
ing anatomical  laboratories,  conducting  musical  con- 
oerts,  laying  out  botanical  gardens,  arranging  medical 
lecture  rooms — in  a  word,  expending  ceaseless  energy 
on  the  practical  improvement  of  the  university.  He 
was  a  genius  in  all  the  known  branches  of  learning; 
at  twenty-three  his  physiological  discoveries  had  made 
him  famous  throughout  Europe.  His  Atland  (or  At- 
lantika)  appeared  in  four  folio  volumes,  in  Latin  and 
Swedish,  in  1670-98 ;  it  was  an  attempt  to  summon 
all  the  authority  of  the  past,  all  the  aa^  of  Greece 
and  the  bards  of  Iceland,  to  prove  the  inherent  and 
indisputable  greatness  of  the  SwedUsh  nation,  in  which 
the  fabulous  Adantas  had  been  at  last  discovered.  It 
was  the  literary  expression  oS  the  majesty  of  Charies 
XI. ,  and  of  his  autocratical  dreams  for  the  destiny  of 
Sweden.  Prom  another  point  of  view  it  is  a  mon- 
strous hoard  or  cairn  of  rough-hewn  antiquarian  learn- 
ing, now  often  praised,  sometimes  quoted  from,  and 
never  read.  Olof  Verelius  (1618-1682)  had  led  the 
way  for  Rudbeok,  by  his  translations  of  Icelandic  sagas, 
a  work  which  was  carried  on  with  greater  intelligenoe 
by  Johan  Perin^kjiild  (1654-1720),  the  editor  of  the 
Heimtkringla.  The  French  philosopher  Descartes, 
who  died  at  Christina's  court  at  Stockholm  in  16S0, 
foand  his  <rfiief,  though  posthumous,  disciple  in  Anders 
Rydelios  (1671-1738),  bishop  of  Land,  who  was  the 
master  of  Dalin,  and  thus  connects  us  with  l^e  next 
epoch.  Charies  XII.,  under  whose  spedal  patronage 
Rydelios  wrote,  was  hinuelf  a  metaphysician  and 
physiolorast  of  merit 

A  much  more  brilliant  period  followed  4^e  death  of 
Charles  XII.  The  infiuence  of  France  and  EngUnd 
took  the  place  of  that  of  Germany  and  Italy.  The 
taste  of  Louis  XIV.,  tempered  by  the  study  of  Addi- 
son and  Pope^ave  its  tone  to  the  academical  court  of 
Queen  Ulrica  Eleonore,  and  Sweden  became  completely 
a  slave  to  the  periwigs  of  literature,  to  the  unities  and 
graces  of  classical  France.  Nevertheless  this  was  a 
period  of  ^eat  intelleotaal  stimnlus  and  activity,  and 
Swedish  literature  took  a  solid  shape  for  the  first  time. 
This  Augustan  period  in  Sweden  dosed  somewhat  ab- 
ruptly about  1765.  Two  writers  in  verse  connect  it 
with  the  school  of  the  preceding  centniy.  Jacob  Frese 
(1691-1729),  whose  poems  were  published  in  1726,  was 
an  elegiacal  writer  of  much  grace,  who  foreshadowed 
the  idyllic  manner  of  Creutz.   Samuel  von  lUewald 
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(1688-1743)  played  a  very  imperieot  Diyden  to  Dalin's 
Fope.  He  was  the  fiist  Swedish  satirist,  and  intro- 
duced Boileaa  to  his  countrymeii.  His  Satire  upon 
our  Stt^tid  PoetB  may  still  be  read  with  entertainment. 
Tj_i|_        Both  in  verse  and  prose  Olof  von  Dalin 

(1708-1763)  takes  a  higher  plaoe  than  any 
writer  anoe  Sljeniluelm.  He  was  inspired  \a  the 
study  of  his  sreat  English  oontemporaries.  His  Sioed- 
ith  Argut  (173^-34)  was  modellea  m  Addison's  JSpeo- 
tator,  his  TTumpKtt  about  Oritia  (1736)  on  Pope's 
Euay  on  Oilfuntm,  his  Tale  of  a  Hone  on  Swift's 
TUs  of  a  Tub.  Dalin's  style,  whether  in  prose  or 
Terse,  was  of  a  finidied  el^;uice.  His  ereat  epic, 
Su^edah  Freedom  (1742),  was  written  in  alexandnnes 
of  far  greater  smoothness  and  vigor  than  had  pre- 
viously  been  attempted.  When  in  1737  the  new  Royal 
Swedish  theatre  was  opened,  Dalin  led  the  way  to  a 
new  school  of  dramatists  with  his  BiynhUda,  a  regu- 
lar trage^  in  the  style  of  Cr^billon  pire.  In  his 
oomedy  of  The  Envunu  Man,  he  introduced  the  man- 
ner of  Moli^ra,  or  more  properly  that  of  Holberg. 
His  songs,  his  satires,  his  oooaaional  pieoes,  without 
displaying  any  real  originality,  show  Dalin's  tact  and 
skill  as  a  woikman  Wiethe  pen.  He  stole  from  £iie- 
IbikI  and  BVanoe,  but  with  the  plagiarism  of  a  man  St 
genius  ;  and  his  multifarious  labors  raised  Sweden  to 
a  level  with  the  other  literary  oounbriee  of  Europe. 
They  fonned  a  basis  upon  which  more  national  and 
mora  Boruputoas  writers  ooold  build  their  various  stmo- 
tores.  A  &reign  orido,  espedally  an  English  one,  will 
never  be  able  to  give  Dalin  so  much  credit  as  the 
Swedes  do;  but  he  was  certainly  an  unsurpassable 
master  of  i>a«<icA& 
The  ohly  poet  of  importance  who  contested  the 

laurels  of  Dalin  was  a  woman.  Hedvig 
5™a^  Charlotte  Nordenflyoht  (1718-1763)  was  the 
4fdit.       centre  of  a  society  which  ventured  to  nval 

thai  whioh  Queen  Ulrica  Eleonore  oreated 
and  Dalin  adorned.  Both  groups  were  dasrioal  in  tacto, 
both  worshipped  the  new  fights  in  England  and 
France.  Fru  Nordenflyoht  wrote  with  ficili^  and 
nace ;  her  collection  of  lynas,  7%«  Somwmg  Twrde- 
aoM  (1743),  in  spite  of  its  affectation,  eQ}o;red  and 
merited  a  grrat  saooess ;  it  was  the  expression  of  a 
deep  and  genuine  sorrow — the  death  of  her  husband 
after  a  very  Iniefand  happy  married  life.  It  was  in  1744 
that  she  setUed  in  Stookholm  and  opened  her  famous 
Uterarysalon.  She  was  called  "The  Swedish  Sappho," 
and  scandal  has  been  needlessly  busy  in  giving  point  to 
the  allusion.  It  was  to  Fru  Nordenflycht's  <n«dit  that 
she  discovered  and  encouraged  the  talent  of  two  very 
distinguished  poets  younger  than  herself,  Crentz  and 

Gyllenboig.   Gustof  Filip  Creuts  (1729- 

1785)  was  a  finluider  who  achisTed  an 
extraordinary  suooeas  with  his  idjdlic  poems,  and  in 
particular  with  the  beaatifbl  pastoral  of  Aiu  oeh 
Cam^,  long  the  moM  popular  of  aU  Swedish  poems. 
In  1763,  the  year  of  the  death  of  Dalin  and  of  Fm 
Nordenflyoht,  Oeuti  oeased  to  write,  having  been 
appointed  minister  to  Spain ;  he  gave  up  poetry  ibr 

poIitioEi.  GnstafFrederikG^llenborginSl- 
G^UflD-  igog)  yf2a  a  lees  accomplished  poet,  less 
^'  delicate  and  touching,  more  rhetoricu  and 
artiSoiaL  His  epie  Tdaet  afver  BdU  ("The  Expedi- 
tion across  the  Belt ")  ri785)  is  an  imitation,  in  twelve 
books,  of  Voltaire's  iTennode,  and  deals  with  the 
prowess  of  Charles  X.  It  is  imposuble  to  read  it  He 
wrote  fables,  all^riea,  and  satires.  He  outlived  his 
ohi^  contemporaries  so  long  that  the  new  generation 
addressed  hun  as  "Father  Qyllenborg.  Andets 
Odel  (1718-1773)  wrote  in  1739  the  fkmous  Song  of 
Malcolm  Sinclair,"  the  SindcUrmnsa.  The  writers  of 
veise  in  this  period  were  exoeedinriy  nnmerous,  but  it 
cannot  be  needfbl,  in  a  sketch  of  this  kind,  to  preserve 
the  minor  names. 

In  prose,  as  was  to  be  expected,  the  first  half  of  the 
Idthoenttt^wasriohinSwedenaselsewhere.  Thefirst 
Swedish  novelist  wasJakobHenrik  Mifrk  (1714-1763). 


His  romances  have  some  likenieeB  to  those  of  Bidiaid- 
Bon ;  they  aje  moral,  long-winded,  and  slow  in  evolu- 
tion, but  written  in  an  exquisite  style,  and  with  mwdi 
knowledge  of  human  nature.  Adedrik  och  GothUda, 
which  went  on  appearing  from  1742  to  1745,  is  the  W 
known;  it  was  followed,  between  1749  and  1758,  bf 
Theda.  Jakob  Wallenbeqr  (1746-1778)  described  a 
voyage  he  took  to  die  East  Indies  and  China  under 
the  very  odd  title  of  J/m  Son  pa  GaUjfm  ("  My  Soa 
at  the  GoUeys  " ),  a  woric  foil  of  humn'  and  <ni^naG^. 
We  have  already  indicated  that  Dalin's  acuvit^  m 
prose  was  scarcely  less  abundant  or  lees  meritorious 
than  that  in  verse.  He  wrote  an  important  hirtoiyof 
Sweden  down  to  Charles  IX.  His  contemporary' 
Johan  Ihre  (1707-1780)  a  professor  at  TJpsala,  edited 
the  Codea>  Argentaa  of  Ulfilas,  and  produced  the  fint 
complete  Swedish  dictionary.  In  doing  this  he  wu 
assisted  by  the  labors  of  two  other  grammarians,  Sra 
Hof  (d.  1786)  and  Abraham  Sahlstedt  (d.  1776).  Kari 
Guataf  Tessin  (1695-1770)  wrote  on  politics  and  on 
BBsthelics.  Anders  Johan  von  Hopken  (17]2-l're9), 
the  friend  of  Ulrica  Eleonore,  was  a  master  of  rhe- 
torical compliment  in  addresses  and  funeral  oratawo. 
In  q»te  of  all  the  eDooungemoit  of  the  eonrtt  draana 
did  not  floorish  in  Sweden.  Among  the  tragedionsof 
the  age  we  may  mention  Dalin,  GyUenborg,  and  Erik 
Wrangel  (d.  1765).  Li  oomedv  Reinhold  Gnstof 
Mod^  (d.  1752)  wrote  three  good  pl»B  in  rivab:jrof 
Holberg.  In  sdenoe  linnssua,  or  Kari  von  Isnni 
(1707-1778),  was  the  name  of  greatest  genius  in  the 
whole  century ;  but  he  wrote  almost  entiray  in  Iaud. 
Hie  two  great  Swedish  chemists,  Torbem  Olof  Berg- 
man (1735-1784)  and  Karl  Vilhehn  Soheele  (1742- 
1786),  flourished  at  this  time.  In  patholo^  a  great 
name  was  left  by  Nils  Ros^n  von  Boeenst^  (17i)6- 
1773),  in  navigation  by  Admiral  F^rik  Heniik  af 
(Thapman  (d.  1808),  in  phikdogy  by  Earl  Aurivillias 
(d.  1786).  But  these  and  other  di^inguished  savaoia 
whose  names  might  be  emunorated  scwody  hHiaog  to 
the  histoiy  of  SwecUsh  Htentu&  The  same  maj  be 
said  about  that  marveUons  and  many-mled  gemna, 
Emanuel  Swedenborg  (168&-1772),  who«  though  the 
son  of  a  Swedish  poet,  preferred  to  fmpheqr  to  ^ 
worid  in  Latin  (see  Swedshbobo). 

What  is  called  the  Gustavian  period  is  supposed  to 
commence  with  the  reign  of  (jhistavus  IIL  in  1771  and 
to  dose  with  the  abdication  of  Gustavus  IV.  in  1809. 
liiis  period  of  leas  than  forty  years  was  particularly 
rich  in  literaiy  talent,  and  the  taste  of  the  people  ia 
literary  mattffl^  widened  to  a  removable  extent. 
Journalism  benn  to  develop  ;  the  Swedish  Acadeny 
was  founded ;  the  drama  first  learned  to  flemish  in 
Stodcholm ;  and  literature  began  to  take  a  eharaetet> 
istioaUy  natdonal  shape.  This  finitiul  period  natnnOjr 
divides  itself  into  two  divinons,  equivalent  to  tbs 
reigns  of  the  two  kings.  Hie  royal  peiBonagea  f£ 
Smden  have  oommonly  been  protectors  of  litei^an ; 
they  have  strangely  (Aten  been  aUe  men  of  lett«n 
themselves.  Gustavus  HI.  (1746-1792),  the  founder 
of  the  Swedish  Academy  and  of  the  Swedish  theatr^ 
was  himself  a  playwright  of  no  mean  ability.  One  of 
his  prose  druoas,  Sin  Brake  och  Johan  CfjfUauffenia, 
held  the  stage  for  many  years.  In  1773  the  king 
opened  the  national  theatre  in  Stockholm,  and  on 
that  occasion  an  opera  of  Thetia  och  PtUe  was  fo- 
formed,  written  by  nimself.  In  1786  Gustavus  oreated 
the  Swedifdi  Academy,  on  the  lines  of  the  VmA 
Academy,  but  with  eighteen  members  instead  of  Ak^- 
The  first  list  of  immortalB,  whioh  induded  the  sn^ 
vivois  of  a  previous  age  aitd  such  young  cddxUies  w 
Edl^ra  and  Leopon,  embraoed  all  that  was  nust 
brilliant  in  tha  best  sodetv  of  Stoc^olm ;  tiie  ting 
himself  premded,  and  won  the  first  priae  for  an  oralwa. 
The  principal  writers  of  the  reign  of  Gustavus  HL 
bear  the  name  of  the  Acadenuoal  sobooL  BatweniMt 
first  oonuder  a  writer  of  genius  who  had  notbuig  aea* 
domical  in  his  oompontion.  . 

Karl  Mikoel  Bellman  (1740-1795),  the  mostorigiBd 
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■ad  one  of  IIm  moifc  aUe  of  all  Smdiah  writen,  wu 

an  improTisatore  of  Che  first  order  (see 
Bdlmui.     BiLLHAN).   The  riot  of  his  dithvrambio 

hymns  aouoded  &  strange  note  of  nature 
amid  the  oonventionai  mnsio  of  the  GKistavianB.  Of 
the  academical  poets  Johan  Gkbtiel  Oxen8tjerna(1750- 
I8I8),  the  nephew  of  G-ylienborg,  was  a  deeonptire 
ictyllistof  grace.    He  translated  Paradite  Lost.  A 

writer  of  far  more  power  and  versatility  was 
KdisTCiL    Johan  Heorik  Kellgren  (1751-1795),  the 

leader  of  taste  in  hia  time  (see  Kxllqren). 
He  was  the  fint  writer  of  the  end  of  the  century  in 

Sweden,  and  the  second  undoubtedly  was 
LmpoUL     Karl  Chistafaf  Leopold  (1756-1829),  "  the 

Mind  seer  Tiresias-LeopcHd,"  who  lived  on 
to  reprasent  the  old  sohool  in  the  midst  of  romantic 
times.  Leopold  was  not  equal  to  Kellgren  in  general 
poedoal  alrility,  but  he  is  great  in  didactic  ana  satirie 
writing.  He  wrote  a  satire,  the  Eathomiad,  aguost  a 
•ertain  lookless  Per  Eoebom,  and  a  olasfflo  tragedy  of 
Virginia.  He  is  little  read  now.  Oudmuna  CHiran 
Adferbeth  (1751-1818)  was  a  translator,  and  the  author 
of  a  socoeasful  tragic  opera  Oora  och  Alonzo  (1782). 
Anna  Maria  Lenngren  (1754-1817)  was  a  very  popular 
sentimental  writer  of  graoefUI  verse,  chiefly  between 
1792  and  1798.  She  was  less  French  and  more 
national  than  most  of  her  oontemporaries  i  she  is  a 
Swedirii  Mn.  Hemans. 
Two  WT^era  of  the  aoademio  period,  besides  Bellman 

and  a  generation  later  than  he,  kept  apa«i, 
UdnBr-      and  served  to  lead  up  to  the  romantic 

revival  Bengt  Iddner  (1759-1793),  a 
mdancholyand  (uofesBedlyelc^iacalwnter,  had  analo- 

S*M  irith  such  Qerman  sentimeatatists  as  Novalis. 
a  led  a  s^ange  wandering  life,  and  died,  still  young, 
in  extremepover^.  His  poems  appeared 
VbaOM.  in  1788.  T^mas  Thorild  (1759-1808)  was 
a  much  stroDg^r  nature,  and  led  the  revolt 
against  prevailing  taste  with  &r  more  vigor.  But  he 
is  an  irr^pilar  and  inartistic  versifier,  and  it  is  mainly 
as  a  pnse  writer,  and  espemally  as  a  very  original  and 
oonrageous  critic,  that  he  is  now  mainly  remembered. 
He  settled  in  Germany,  and  died  as  a  pro&ssor  in 
Greiftwald.  Earl  August  Ehrensvftrd  (1746-1800) 
may  be  mentioned  here  as  a  critic  whose  aims  some- 
what resembled  those  of  Thorild.  The  creation  of  the 
Academy  led  to  a  grrat  production  of  aasthetic  aud 
philoeopnical  writing,  ^nong  critics  of  taste  may  be 
mentioned  Nils  von  Rosenstein  (1752-1824) ;  the  rhe- 
torical bishop  of  Liokoping,  Magnus  Lehnberg  (1758- 
1808);  and  Connt  Georg  Adlerapam  (1760-1809). 
Kellgren  and  Leopold  were  both  (ff  tiiem  important 
pioae  writen. 

The  ezoeUent  lyrical  poet  Franz  Mikael  Franz^n 
(1772-1847)  (see  FaANZfeN),  and  a  belated  aoademi- 
«ian  Johan  David  Valerius  (1776-1852),  fill  up  the 
fpwe  between  the  Guatavian  period  and  the  domina- 
tion of  romantic  ideas  firom  Gennuty.  It 
was  Lorenzo  HaramarskSld  (1785-1827) 
who  in  1803  introduced  the  views  of  !neck 
and  Sohelling  by  founding  the  society  in  Upsala  called 
'Yitterhetens  Vftnner"  (see  Hahmarskou)).  This 
passed  away,  but  was  succeeded  in  1807  by  the  famous 
Aurora  forbundet/'  founded  by  two 
AUarbom.  youths  of  genius.  Per  Daniel  Amadeus 
Atterbom  (1790-1855)  and  Vilhelm  Pred- 
erik  Palmblad  (1788-1852).  These  young  men  had  at 
first  to  endure  bitter  opposition  and  ridicule  from  the 
academic  writers  then  in  power,  but  they  supported 
this  with  cheerfulness  and  answered  back  in  their 
magazines,  Bifvfem  and  Foaforos  (1810-1813).  They 
were  named  "  Foeforistema  (Phosphorists)  from  the 
latter.  The  ininclpal  members  of  the  sohool  were  the 
tibree  writers  last  named  (see  Attkrboh)  and  Kari 
nederik  Dahlgren  (1791-1844),  a  humorist  who  owed 
mnoh  to  the  example  of  Bellman.  Fni  Julia  Nybei^ 
(1785-1854),  under  the  tide  of  Euphrosyne,  was  their 
tenl^  Muse,  and  wrote  agieeaUe  lyrioa.  Among  the 


Huatnar- 
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Phosphorists  Atterbom  was  tiie  man  of  most  gmina. 

On  the  side  of  the  Academy  they  were  viguroosly 
attacked  by  Per  Adam  Wallmaric  (1777-1858).  One 
of  them,  Atterbom,  eventually  forced  the  doors  of  the 
Academy  itself 

In  1811  oertun  young  men  in  Stockholm  founded  a 
society  for  the  elevation  of  sodety  by  means  . 
of  the  study  of  Scandinavian  antiquity. 
This  was  the  Gothic  Society,  which  ^gan 
to  issue  the  mwazine  called  Iduna  as  its  organ.  Of 
its  patriotic  editors  the  most  prominent 
was  Erik  Guetaf  Geyer  (1783-1847),  but  Q««er. 
he  was  presently  joined  by  a  young  man 
slightiy  older  than  himself.  EsaiasTegn^r  (1782-1846). 
afterwards  bishop  of  VeziS,  the  greatest 
of  Swedish  writers  (see  Gsusa  and  Teo-  Te«n«r. 
n£b).   Even  more  entiiusiastio  than  either 
in  pushing  to  its  last  extome  the  worehip  of  ancient 
myths  and  manners  was  Per  Henrik  Ling  (1776- 
1839),  now  better  remembered  as  the  father  of  gym- 
nastic science  than  as  a  poet.   The  Gothic  Scwiety 
eventually  included  certain  younger  men  than  these— 
Arvid  August  Afzelius  (1785-1871).  the  first  editor  of 
the  Swedish  folk-songs ;  Gustaf  Vilhelm  Gumielius 
(1789-1877),  who  has  been  somewhat  pretentiously 
St/led  '*The  Swedish  Walter  Scott,"  author  of  the 
historical  novel  of  Tord  Bonde:  Baron  Bemhard  von 
Beskow  (1796-1868).  lyrist  and  dramatist ;  and  Kari 
August  Nioandier  (1799-1839),  a  poet  who  approached 
the  Phosphorists  in  manner.   The  two  great  lights  of 
the  Gothic  school  are  Geger,  main^  in  prose,  and 
Tegndr,  in  his  splendid  and  copious  verse. 
Johan  Olof  Wallin  (1779-1839)  may  be  w«1Ub. 
mentioned  in  the  same  category,  although 
he  is  reidly  distinct  from  all  the  schools.   He  was 
arohbishop  of  Upsala,  and  in  1819  he  published  the 
national  hymn-book  of  Sweden,  now  officially  used  in 
all  churehes ;  of  the  hymns  in  this  collection,  one 
hundred  and  twenty-six  are  written  by  Wallin  himself 

From  1810  to  1840  was  the  blossoming-time  in 
Swedish  poeti7,  and  there  were  several  writers  of  dis- 
tingniahea  merit  who  could  not  be  included  in  either 
of  the  groups  enamorated  above.  Second  only  to 
Tegn^r  in  Renius,  the  brirf  life  and  myste* 
rious  death  of  Erik  Johan  Stagnetius  StagneUm. 
(1793-1823)  have  given  a  romantic  interest 
to  all  that  18  connected  with  his  name.  His  first  pub- 
lication was  the  epic  of  Vladimir  the  Great  (1817) ; 
to  this  succeeded  the  romantic  poem  Blanda,.  His 
sin^^lar  dramas,  79ie  Bacehante$  (IS22),  Sigurd  Ring, 
which  was  posthumous,  and  The  Jfarfyrs  (1821),  are 
esteemed  bymany  critics  to  be  his  most  onginal  pro- 
ductions. His  mystical  lyrics,  entitled  Lipor  i  Saran 
(*'  Lilies  in  Sharon  "),  and  his  sonnets,  which  are  the 
best  in  Swedish,  may  be  recommended  as  among  the 
most  delicate  products  of  the  Scandinavian  mind. 
StagneliuB  has  been  ooinpaTed,  and  not  im- 
properbr  to  Shelley.  Erik  eyoberg,  who  BiBbm%. 
Mlled  himself  "  Titalis  "  (179^1828).  was 
another  ^fled  writer  whose  career  was  short  and 
wretched.  A  volume  of  his  poems  appeared  in  1820; 
they  are  few  in  number  and  all  brief.  His  work 
divides  itself  into  two  classes— the  one  profoundly 
melancholy,  the  other  witty  or  boisterous.  Two 
humorous  poeta  of  the  same  period  who  deserve  men- 
tion are  Jonan  Anders  Wadman  (1777-1837).  an  im- 
provisatore  of  the  same  class  as  Bellman,  and  Kriatiau 
Erik  Fahlcrantz  (1790-1866),  bishop  of  Veateris. 
whose  humorous  polemical  poem  of  Noah**  (1825) 
is  a  masterpiece. 

Among  the  poets  who  have  been  mentioned  above, 
the  nuyority  oistinguished  themselves  also  in  prose. 
But  the  period -was  not  one  in  which  Swedish  prose 
shone  wiUi  any  specnal  lustee.  The  first  prosaist  of  the 
time  was,  without  question,  the  novelist 
Kari  Jonas  Ludvig  Almqvist  (1793-1866),  Almqvtot 
around  whose  extraordinur  personal  char- 
aoter  and  caxeer  a  mythical  romance  has  already  om 
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lected  (see  Alhqvtst).  ^  He  was  encyclopedic  in  his 
range,  although  his  stories  preserve  most  charm ;  on 
whatever  subject  he  wrote  his  style  was  always  ez- 
qnisite.  Frederik  Cederborgh  (1784-1835)  revived 
the  comic  novel  in  his  Vno  von  Tratenberg  and  Ottar 
TraUing,  The  historical  novels  of  Gumselius  have 
already  been  alluded  to.  Swedish  history  supplied 
themes  for  the  romances  of  Oonnt  Per  Gteoig  Sparre 
(1790-1871  )and  of  Chistaf  Henrik  Mellin  (1803-1876). 

But  all  these  writers  sink  before  the  sus- 
tained popularity  of  the  Finnish  poetess 
Fredrika  Bremer  ( 1 801 -1 865 ) ,  whose 
stories  have  reached  &rther  into  the  distant  provinces 
of  the  world  of  letters  than  the  writings  of  any  other 
Swede  except  Tegn^  (see  Bbshbb).  She  was  pre- 
ceded by  Sofia  Zelow,  afterwards  Baroness  von  Knor^ 
ring  (1797-1848),  who  wrote  a  long  series  of  aristo- 
cratic novels. 

At  the  beginning  of  the  romantic  period  a  high 
position  was  taken  as  an  independent  thinker  by 
Benjamin  Bjo^er  (1767-1812),  who  owed  much  at  the 
outaet  to  Kant  and  Rchte.  Oener  also  distinguished 
himself  in  philosophical  writing,  but  the  most  original 
of  Swedish  philosophers  has  been  Kristofer  Jakob  dos- 
trom  (1797-1866),  a  peripatetic  talker  who  wrote  little, 
bat  whose  system  has  been  reduced  to  literature  by  K. 
CaaSson  (1827-1859),  Professor  Axel  Nyblaeus  (b. 
1821),  and  other  disciples.  A  polemical  writer  of  great 
talent  was  Mamius  Jakob  Oosenstolpe  (1795-1865),  of 
whoM  work  it  has  been  said  that  '^t  is  not  history 
and  it  is  not  fiction,  but  someUiing  hrilliuit  betwem 
the  one  and  the  other. "  As  an  historian  of  Swedish 
literature  Per  Wieselgren  (1800-1877)  has  composed 
a  Taliuble  work,  and  he  has  made  other  valuable  oon- 
tribations  to  history  and  bilidiography.  In  history  we 
meet  again  with  the  great  name  of  Oener,  with  that  of 
Jonas  Hallenberg  (1748-1834),  and  with  that  of  Anders 
Magnus  Strinnholm  (1786-1862),  whose  labors  in  the 
field  of  Swedish  history  were  extremely  valuable. 
Q«ijer  and  Strinnholm  prepared  the  way  for  the  most 
{Mpular  and  perhaps  the  greatest  of  all  Swedish  histo- 
rians, Anders  FiTxell  (1795-1881),  whose  famous 
Berjittdter  ur  Svenaka  HUUrrim  appeared  in  parts 
during  a  spaoe  of  nearly  sixty  years,  an  eztmordinary 
example  of  penostent  and  oninterrapted  work.  As  a 
legal  histonan  the  first  i^aoe  is  eanly  mainbuned 
by  Karl  Johan  Schlyter  (b.  1795).  flans  J^  (1774- 
1847)  was  a  statesman  who  wrote  with  on 
economical  subjects.  In  sdenoe  it  is  only  possible  to 
mention  the  celebrated  names  of  Jons  Jakob  Ber- 
selius  (1779-1848)  the  chemist,  Elias  Fries  (1794-1878) 
and  Kari  Adolf  Awdh  (1785-1859)  the  botanists, 
and  Sven  Nilssou  (1787-1883)  the  palieontologist. 


In  the  generation  which  had  just  pasMd  away,  the 
first  poeC  of  Sweden,  without  a  rival,  was 
Johan  Ludvig  Bunebeiv  (1804-1877),  who  Rnnebeis. 
divides  with  Tegn^  uie  highest  honor 
in  Swedish  litenUmre  (see  Rcnebero).  The  other 
leading  verse-writers  were  Kari  Vilhelm  Bottiga 
(1807-1878),  the  son-in-law  and  biographer  of  T»D£r; 
Johan  Boijesson  (1790-1866),  the  last  of  the  Phoe- 
phorists,  author  of  various  romantic  dramas ;  VUbelm 
August  von  Braun  (1813-1860),  a  humorous  lyrist; 
"Talis  Qualis,"  whose  real  name  was  Kari  Vilhda 
August  Strandberg  (I8I8-1877) ;  and  August  Teodor 
Blanche  (1811-1868),  the  popular  dramatist  Bat 
Buneberg  is  the  only  great  poetic  name  of  this  period. 
Id  prose  there  was  not  even  a  Runeberg.  Novel-wririDg 
was  sustained  at  no  very  high  level  by  Kari  Anton 
Wetterbergh  (b.  1804),  who  called  himself  "Onkd 
Adam,"  by  Emilie  Gari^n  (b.  1807),  whose  antobiog* 
rapfay  has  lately  appeared,  by  Oakar  Patrick  Stuneo- 
Beoker,  "Orvar  Odd"  (I81I-1869),  by  August 
Blanche,  and  by  Marie  Sofia  Schwarti  (b.  1819). 
Lars  Johan  Hierta  (1801-1872)  was  the  leading  jour- 
nalist, Johan  Henrik  Thomander  bishop  of  Land 
(1798-1865),  the  greatest  orator,  Matthias  Alexandei 
Gastrin  (1813-1853)  a  Yvan  and  a  prominent  man  of 
science,  and  Karl  (^ustaf  af  Forsell  (1783-1848)  tbe 
principal  statistician  of  this  not  veiy  brilliant  period. 
Elias  Ltinnrot  (1802-1884)  is  distinguished  as  the 
Hnnish  professor  who  discovered  and  edited  ih« 
Kakmda.  It  is  imposnble  to  give  an  ezhanstive  liit 
of  names  in  so  short  a  sketch  as  Ais. 

Swedish  literature  is  not  in  a  very  lively  conation 
at  the  present  time.  The  most  popular  living 
the  Elnn,  Zakris  Topelius  (b.  1818).  Of  a 
artistic  merit  are  the  finished  lyrics  of  Gotmt 
Snoilsky  (b.  1841).  King  Oscar  IL  (b.  1829)  is  a 
genuine  poet  of  the  second  order,  as  his  father  Charies 
XV.  was  of  the  third.  Karl  David  afWirs^n(b.  1842) 
is  an  active  writer  on  the  conservative  side.  The  best 
living  andior  of  Sweden  is  undoubtedly  Viktor  Byd- 
berg  (b.  1829),  who  has  written  masterly  novels  and 
histoncal  works.  The  latest  influences  from  Benmaik 
and  FVance  are  beginning  to  be  represented  by  Striod- 
berg  the  novelistj  and  byFru.  A.  (^h.  Bdgien,  the  moA 
suooeesfiil  Swedish  dnunatist  of  the  moment  Hie 
revival  of  literature  wluoh  has  been  so  mariced  in  the 
other  two  Scandinaviui  ooontries  has  not  yet  wpnaH 
into  Sweden. 

^uMorifiu.— P.  Hanselli.  SanlaeU  FTUerMiorMM  flit 
aiQenAgdm.  tiff  i>attn;  B.  £.  Malnutrom,  Qmddwmgm  ^ 
£>MMte  VittorkflfeM  fiMoris;  P.  Wieadgrm,  Ctoerigw  Ont 
Litorator;  Warbaig,  BmmA  ZitterafiirUKona  i  SammvtAn. 

(K.  w.  0.) 


SWEDENBORG.  or  Svedberg,  Emanuel  (1688- 
1772),  was  bora  at  Stockholm  January  29, 1688.  His 
fiither.  Dr.  Jesper  Svedberv,  subsequentiy  professor  of 
theology  at  Upsahi  and  bishop  of  Skara,  was  a  pious, 
learned}  and  a  brave  man, -who  did  not  escape  the 
charge  of  heterodoxy,  and  bdieved  himself  to  be  in 
constant  intercourse  with  angels.  Bmanuel  shared  as 
a  child  his  father's  piety,  and  his  parenfa  thought  that 
"angels  spoke  throueh  him."  His  eduction  em- 
braced the Xatin,  Qreelc,  and  Hebrew  languages,  and, 
above  ail,  mathematics  with  the  natural  scienoes,  but 
seems  to  have  been  curiously  defective  in  theology. 
Endowed  with  unusual  intellectual  powers  and  an  iron 
constitution,  he  acquired  vast  stores  of  learning  in  all 
those  branchy  Having  completed  his  university 
course  at  Upsala,  in  1710  he  commenced  the  customary 
European  tour,  visiting  England,  Holland,  France, 
and  (iermany,  studying  especially  natural  philosophy, 
though  alternating  it  with  the  composition  of  Latm 
verses,  little  of  the  poet  as  there  was  in  his  nature.  In 
1715  he  returned  to  Upsala.  and  devoted  himself  to 


natural  science  and  various  en^neering  works.  Fkmn 
1716to  1718  he  published  a  scientific  periodical,  called 
DcedcUm  Ifmerboreus,  a  record  of  mechanical  and 
mathematictu  inventions  and  discoveries.  In  1716  he 
was  introdnoed  to  Oharies  XIL,  who  appointed  htm 
assessor  in  the  Swedish  ooIIwb  of  nuDea.  Two  yeais 
lata  he  distinxnished  himaeu  at  the  king's  of 
EVederikshall  by  the  invention  of  machines  tar  the 
transport  of  boats  and  galleys  overland  from  Stiomstadi 
to  Iddefjord,  a  distaDce  of  14  English  miles.  The 
same  yeax  he  published  various  mathemati<al  and  me- 
chanical  works.  At  the  death  of  Charies  Xll.  Queen 
Ulrica  elevated  htm  and  his  family  to  the  rank  of  no- 
bility, by  which  his  name  was  changed  from  Svedbrag  to 
Swedenborg.  The  next  years  were  devoted  to  the 
duties  and  studies  connected  with  his  office,  wluek 
involved  the  visitation  of  the  Swedish,  Saxon,  Bohe- 
mian, and  Austrian  mines.  In  1724  he  was  offered 
the  chair  of  mathematics  in  the  university  of  Upsala, 
which  he  deolined.  (i^radually  his  inquinng  ana  phi- 
losophical mind  led  him  to  irider  studies  uian  those 
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of  hu  profemon.  Ab  early  n  1721  he  wss  aeekiog  to 
by,  the  foandation  of  a  racnUfio  explanation  of  the 
aniTene,  when  he  published  his  BvdromuM  SMnd- 
morum  Rerum  NiUuralium  and  had  already  writtten 
his  Principia  in  ita  first  form.  Thirteen  years  later,  in 
1734,  appeared  in  three  volumes  Opera  PhUosophiea  et 
MtnenMia,  the  first  volume  of  whioh  (his  IMncipia) 
oontuned  his  view  of  the  first  prindples  of  the  uni- 
verse, a  curious  mechanical  and  geometrical  theory  of 
the  origin  of  things.  The  same  year  followed  inv- 
drpnttu  PhikfophuB  ratwdntintis  de  Ii\finito  et  Cau$a 
rvtiaU  Creationit,  which  treats  of  the  relation  of  the 
finite  to  the  infinite  and  of  ihe  soul  to  the  body,  seek- 
ing to  estaUish  a  nexus  in  each  ease  as  a  means  of 
vrenoming  the  difiSeoltv  of  their  relation.  EVom  this 
torn  he  api^ed  himself  to  the  problem  of  discovering 
the  natnn  of  w>nl  and  spirit  1^  means  of  anatomical 
stadias.  He  travelled  in  Gennany,  EVanoe,  and  Italy 
in  ouest  of  the  meet  eminent  teachers  and  the  best 
books  dealing  wiUi  the  human  frame,  and  published, 
as  the  results  of  his  inquiries,  among  other  works,  his 
Wconcmia  Regni  Anvmalvt  (London,  1740-41)  and 
Reffnum  AnimaU  (The  Hague,  1744-45,  London, 
.745).  But  a  profound  change  was  coming  over 
nim,  which  was  to  make  of  the  scientific  inquirer  the 
BupematunliBt  prophet  Neititer  by  geometrioal,  nor 
phynoal,  nor  metaphysical  prinnples  had  he  suooeeded 
in  reaching  and  grasping  the  infinite  and  the  spiritual, 
or  in  elucidating  their  relation  to  man  and  man's  or- 
gaaun^  thonjrh  be  had  caught  ^impses  of  facts  and 
methods  whioh  he  Uiongbt  only  required  ocmfirmation 
ud  development  I^te  in  lift,  he  wrote  to  Oetiiiinr 
Uiat  he  was  iotiodttoed  by  the  Lord  first  into  tiie 
utural  sciences,  and  thus  prepared,  and,  indeed,  fVom 
the  vear  1710  to  1744,  when  heaven  was  opened  to 
htm.  '  This  latter  great  event  is  described  by  him 
as  the  opening  pf  his  spiritual  nght,"  "the  mani- 
feetadon  of  the  Lord  to  him  in  person,"  "  his  intro- 
duction into  the  spiritual  world."  Before  his  illu- 
mination he  had  been  instnictod  by  dreams,  and  en- 
joyed extraoidinaiy  vimons,  and  faeiurd  mysterious 
oonversations.  Aooording  to  his  own  aoooont,  the 
!U>rd  filled  him  with  Hu  spirit  to  teach  the  doctrines 
of  the  New  Cfanroh  by  the  word  fVom  Himself;  He 
oommiasioqed  him  to  do  this  work,  opened  the  mght 
of  his  sjurit^  and  so  let  him  into  the  spiritual  w^d, 
pennittang  turn  to  see  the  heavens  and  the  heUs,  and 
to  oonverae  with  an^ds  and  spuits  for  years ;  bat  he 
never  received  any thmr  relating  to  the  doctrinee  of  Uie 
charoh  from  any  angei,  but  m>m  the  Lord  alone, 
while  he  was  reading  the  word  {True  Christian  Re- 
Uffion,  No.  779).  He  elsewhere  speaks  of  his  office 
as  prindmlly  an  opening  of  the  spiritual  sense  of  the 
WOTd.  His  friend  Robsahm  reports,  from  Sweden- 
borg's  own  aooount  to  him,  the  oiraumstanoes  of  the 

<— *   1:  jjjg  Lord,  when  He 

am  Ood  the  Lord,  the 

 _j  world.   I  have  chosen 

thee  to  unfold  the  spiritual  sense  of  the  Holy  Scrip- 
tore.  I  will  Myself  dictate  to  Uiee  what  thou  sh  Jt 
write."  Prom  that  time  he  gave  up  all  worid^  learn- 
ing, and  labored  scdebr  to  expound  spiritual  things. 
Bat  it  was  some  time  before  be  became  quite  at  home 
in  the  spiritual  world.  In  the  year  1747  he  rengned 
his  post  of  assessor  of  the  collM^e  of  mines  that  he 
might  devote  himself  to  hia  higher  vocation,  lequest- 
iw  only  to  be  allowed  to  receive  as  a  pension  the  half 
orhisMlan;.  He  took  up  aftesh  bis  study  of  Hebrew, 
and  began  his  voluminous  works  on  the  interpretation 
eS  the  Scriptures.  The  principal  of  these  is  the  Ar- 
cana Ccdatia  in  eight  quarto  volumes,  which  he 
printed  in  Londra  between  1749  and  1756,  profesring 
to  have  derived  the  whole  of  it  by  direct  illumination 
from  the  Almighty  Himself,  and  not  from  any  spirit 
or  angeL  His  later  work.  De  CkHn  et  de  Inferno 
(London,  1758)  oonsuts  of  exteacto  and  portions  of  the 
Areana.  His  MS.  work  Apoeafypm  Ex^Uoata^  ex- 
pounding (he  doctrines  of  the  New  Ohuroh,  was  pre- 


pared in  175?;^9.  In  1763  apMared  h^&  SofmiUia 
Angelica  de  Dicino  Amore  et  de  JJioaia  Sapiaitia.eoa- 
tiuning  the  most  philosophioal  Mef  aooonnt  of  the 
principles  of  the  New  Church.  The  long  list  of  his 
subsequent  writings  will  be  found  in  the  works  men- 
tioned below.  His  life  from  1747  was  spent  alternately 
in  Sweden,  Holland,  and  London^  in  the  composition 
of  bis  works  and  dieir  publicataon,  till  his  death, 
whtdi  took  pkoe  in  London,  Mundi  29,  1772. 

He  was  a  man  who  won  the  respect,  confidence,  and  love 
of  aU  who  came  in  contact  with  him.  Thoagb  people  mieht 
diflbeliavQ  in  his  visions,  they  feared  to  ridicale  them  in  his 
presence.  His  manoer  of  life  waa  simple  In  the  extreme ; 
his  diet  consisted  chiefly  <rf  bread  and  milk  and  largeqnan- 
tities  of  coffee.  He  piAd  no  attention  to  distinction 
of  day  and  nighty  and  sometimes  lay  for  daya  bother  in 
a  trance,  while  hit  servaots  were  often  dlstarbed  at  night 
by  hearing  what  he  called  his  conflicts  with  evil  spirits. 
But  his  IntercoorM  with  spirits  was  often  perfectly  calm, 
in  broad  daylight  and  with  all  his  fiujolties  awake.  Three 
eztntordisary  instances  are  prodooed  hj  his  friends  and 
followers  in  proof  of  his  seenhip  and  admission  into  the 
unseen  world,  Bnt  there  exists  no  aooonnt  at  flrst  hand 
of  the  exact  fiMJta,  and  Swedenborg's  own  reference  to  one 
of  these  instanoes  admits  of  another  explanation  tlian  the 
supematnral  one.  The  philosopher  Kant  was  straek  br 
them  In  1763,  hot  in  1766,  after  fhrtber  inqoiries,  condnded 
that  two  of  them  had  "  no  other  foandatlon  than  common 
report  (gememe  Bagt)."  See  Eehrbach's  edition  of  Kant's 
TVatMM  etna  Gti$t«ruiuT»  (Leipsic,  1880). 

Swedenborg's  theosophic  system  is  most  briefly  and  com- 
prehensively preeented  in  his  Dniiis  love  and  Dinite  Wm- 
dom.  The  point  of  view  from  whidi  God  must  be  regarded 
ia  that  of  His  being  the  Divine  Man.  His  sm  is  inflnite 
love;  Hia  maaitetamon,  fiDrm,  or  body  ia  inflnite  wisdom. 
Divine  love  is  the  self^eabs^ng  life  oi  the  onlverse.  From 
God  enumatea  a  divine  sphete,  which  appears  in  the  spir- 
itual world  as  a  son,  and  from  this  spiritual  son  again  pro- 
ceeds the  sen  of  the  natural  world.  The  spiritual  son  is 
the  soiucB  of  love  and  intelligeoee^  life,  and  the  natoral 
son  the  source  of  natar^  or  the  nec^todeB  ot  life;  the 
flrst  is  alive,  the  second  dead.  He  two  worlds  of  nature 
and  apliit  are  perfectly  distinct,  bat  they  are  intimately 
related  l^anakvoas  snbstanoea,  Uw^  and  fbroee.  Eadi  has 
itsaimoiplienB,watei8,aad  earthfli,  bnt  in  one  th^  ua 
natural  uid  In  the  other  spiritual.  In  Ood  there  are  nree 
inflnite  and  uncreated  "  degrees  "  of  b^g,  and  in  man  and 
all  things  correapondiag,  three  degrees,  nnite  and  created. 
They  are  love,  wisdom,  use ;  or  end,  oaase,  and  effect.  Hie 
flnal  ends  of  all'thlngs  are  in  the  Divine  mnd,  the  eaosea 
of  all  things  in  the  spirftoal  wo^  and  their  effeetl  in  the 
natural  world.  By  a  love  of  each  degree  man  oomes  Into 
oonjnnction  witit  them  and  the  worlds  of  nature,  spirit,  and 
Ood.  The  end  of  creation  is  that  man  may  tiave  this  con- 

ianctioo  and  become  the  image  of  his  Creator  and  creation, 
a  man  are  two  reoeptadee  for  Ood— the  will  for  divine 
love  and  the  understanding  for  divine  wisdom, — that  love 
and  wisdom  flowing  into  botii  so  that  they  become  human. 
Before  the  fell  this  influx  was  free  and  unhindered,  and 
the  oonJanctioQ  of  man  with  God  and  the  creation  com- 
[dete,  bat  from  Uiat  time  the  connection  was  interropted, 
and  Ood  had  to  intaipose  by  sacoessive  diniensations.  At 
last  the  power  and  influenoe  of  the  spirfta  of  darkness, 
with  whom  man  sasooiates  himself  l»y  ois  sin.  became  so 
great  that  the  existence  of  the  human  race  was  threatened, 
and  Jehovah  was  neoeasitated  to  descend  into  natore  to  re- 
stcoe  the  eonneotltn)  between  Himself  and  man.  He  could 
not  oome  In  His  unveiled  Divinity,  for  the  "  bells  "  would 
have  then  perished,  whom  he  did  not  seek  to  destroy  bat 
only  to  sat^ngate.  Another  porpose  of  Jehovah's  incarna- 
tion was  the  maniftatation  <n  His  divine  love  more  tally 
than  evw  before.  Swedeaborg  wholly  rejects  the  orthodox 
dootrineof  atonement,  and  the  unity  of  God,  as  opposed  to 
his  idea  of  the  trinity  of  the  choroh,  is  an  essential  feature 
of  his  teaching.  Another  distinctive  feature  is  that  Je- 
boviJi  did  not  go  back  to  heavui  without  leaving  behind 

Him  ft  vtriKU»nip*-— mti^tlV^"^  WlmiJ/fa  Wia^nril  of  til* 

Scripture.  Thit  word  is  an  eternal  Incarnation,  with  its 
tlireefold  sense — natoral,  spiritual,  celestial.  And  Sweden- 
t>org  ia  the  divinely  oommusioned  expounder  of  this  three- 
fold sense  of  the  word,  and  so  the  founder  of  the  New 
Church,  tb»  paradeta  of  the  last  dispensation.  TbaX  he 
might  perodve  and  anderstand  the  spiritual  and  the  oelea- 
tial  senses  of  the  word  he  eqjoyed  Immediate  revdation 
from  the  Lord,  was  admitted  Into  the  angelic  world,  and 
had  committed  to  Um  the  key  of"  correspondenov  "  with 
which  to  unlock  the  divine  treaanrea  of  wisdom.  SwedMi- 
borg  claimed  also  to  have  leant  by  his  admission  into  the 
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qdrltoal  would  Uie  trae  statoi  of  men  in  tiie  next  lifb,  tlie 
•osBcvy  and  oecapatlonB  of  hmwm  and  faell,  the  trnedoc- 
iaiao  of  PioTidmoe,  the  origin  ot  evil,  tbe  Bauottty  and 
perpetnity  of  marriage,  and  to  hare  been  a  witneas  of  the 
**  last  Judgment, "  or  the  aeoond  ooming  of  the  Lord,  wfakh 
took  place  In  the  year  1767.  It  was  then  that  the  New 
CSrardi,OT  the  New  Jenualem,  was  inangorated,  and  Swe- 
denborg  claimed  to  he  the  dlTioelr  appointed  prophet  and 
teacher  of  ita  doctrinee,  aad  maintained  that  hiarerelatimu 
«zeel  all  that  jmoeded  tlMm. 

ApedMteraimiMi. — Bwedenborgianigm,  aa  proftased  hy 
Swedeabor^B  followers,  Is  based  on  the  belief  of  Bwedm- 
horg'e  claims  to  hare  wltneoaed  the  last  Jadgment,  or  the 
second  advent  of  tiie  Lend,  with  the  inaagniatltHi  of  tile 
New  Charoh  thnmgh  the  new  nitem  of  doctrine  prunnl- 
gated  by  him  and  derived  from  we  Sorljitarea,  into  the  ferae 
sense  of  which  he  wu  the  flrst  to  be  Introdaoed.  The  doc- 
trines of  the  New  Chnroh  are  those  of  the  internal  sense 
at  the  word  as  revealed  to  Swedenborg,  who  received  them 
into  his  andentaoding  and  pablished  them  throngh  tiie 
piesB,  and  not  as  a  jveaoher.  Tbivrun  briefly — (1)  that 
tite  Lord  Jeeos  Christ  is  the  only  God,  that  in  Him  there 
is  the  Trinity  of  Father,  Son,  and  Holy  Ghost,  the  Father 
being  His  infinite  divine  natnre  or  sool,  the  Son  His 
l^oiifled  human  natore  or  divine  body,  and  the  Holy  Spirit 
uie  life  proceeding  from  His  divine  humanity  for  the  sal- 
vation of  man ;  (2)  that  the  Tether  in  His  eternal  hn- 
manitr  descended  aa  the  Lord  Jenu  Christ  to  the  earth, 
assuming  fallen  hnman  nature,  that  in  it  he  might  conquer 
hell  and  deliver  mankind  from  its  influence;  (8)  that 
the  Sacred  Scriptures  are  the  tine  word  of  God,  aooommo- 
dated  to  the  nndeistandlng  of  angels-  and  men,  and  oon- 
stltating  tite  perpetual  medium  between  heaven  and  the 
church,  the  law  of  oorreepcmdenoe  having  been  revealed 
by  the  Lord  to  Swedenborg  as  the  key  for  their  inter- 
•retation;  (4)  that  man  is  not  saved  by  tUth  alone;  but 
a  life  according  to  the  word,  the  summaiy  of  which 
is  the  deealogne ;  (5)  that  heaven  is  made  up  of  those  who 
keep  God's  oommandments  and  love  Him  and  His  kingdom, 
and  hell  of  those  who  love  themselves  and  the  world ;  (6) 
that  the  spiritual  world — heaven  aad  hell — ^holds  the  same 
relation  to  the  natural  worid  and  Its  inhabitants  as  the 
soul  to  the  body,  being  in  and  around  the  natural  world  and 
its  life,  and  that  after  the  death  of  the  body  the  spirit  con- 
tinues to  Uve  in  the  sidTitaal  world  it  had  previously  though 
nnoniMioosly  Inhabited.  Swedenboiglaui  now  oonstltiite 
a  widely  spread  and  conridenUe  sodely,  with  *  legnlazly 
ewMtitutea  eeoledastical  orgamliatioD  and  a  aealoai  mis- 
sionary acttvlfy.  Soon  after  Swedenborg's  death  students 
of  his  works  in  England  and  Sweden  began  to  toanslato 
them  fltwn  the  Latin  and  to  spread  his  views,  nntintime. 
and  aeUvitramongBt  then  early Swedsnbotglans was  the 
B«T.  John  Clowes,  leetor  of  Sk  John'L  Ibudieater,  who 
translated  the  whole  ot  several  treatises.  The  flrst  public 
meeting  of  SwedenboiRgians,  from  whicih  dates  the  fonnda- 
tioit  of  tiie  sodetr,  was  held  In  Londtm,  December  5, 1788, 
and  was  attended  by  five  petsma.  The  M^tnMtai  of  the 
■ode^  fhnn  the  "  old  dhuvoh  as  a  nligions  body,  with  its 
distinct  creed,  wrashlp,  and  ecelesiostical  organiattion,  took 
^aoe  May  7,  1767,  and  its  flrst  place  of  worship  was  in 
Great  Eastoheap,  London.  The  flnt  geneml  oonferenoe  of 
the  New  Chnrai  was  held  April  17,  17B9^  in  this  chapel, 
when  a  series  of  resolnldima  eonoeming  the  oieed,  the  sacra- 
ments, Mid  ecclesiastical  order  of  the  society  were  adopted. 
At  the  same  time  chnroh ee  began  to  be  formed  In  varloos 
towns  in  England  and  In  America^  Towards  the  end  of  the 
century  Swedenborg's  doctrines  obtained  a  ocmBiderable 
d^ree  of  aoceptoace  on  the  CVmtdnent,  separate  societies 
having  arisen  here  and  there.  Meantime  uie  SCancheeter 
Printing  Society,  under  Mx.  Clowee,  printed  and  distributed 
Swedenborg's  works  In  large  numbers.  In  1810  a  London 
Printing  Swie^  was  formed,  which  has  been  veiy  active  In 
the  same  way  to  thepreeeut  time.  In  1817  a  oonvention  of 
the  American  NewCnurch  was  held  in  Philadelphia,  which 
rave  proof  of  the  growth  of  the  body  in  the  United  States. 
The  same  year  the  tenth  general  conference  of  the  English 
section  of  the  church  was  attended  by  twenty-seven  dele- 
gates and  ministers  of  varions  aocletles,  and  in  1821  there 
were  upwards  of  fifty -two  of  these  in  Greiat  Britain.  At  the 
genenu  conference  in  1685  it  was  reported  that  there  were 
sixty-five  societies  or  churches  In  Great  Britain  connected 
wil£  the  conference,  having  5700  registered  members,  the 
net  increase  of  the  year  being  119.  l^e  names  of  thirty-two 
ordained  ministers  appear  in  the  report;  the  investments 
of  the  society  amount  to  £00,463  [$293,601.58] ;  uid  there 
are  a  dozen  educational  and  missionary  institntioDS  in  con- 
nection with  it.  Some  of  the  New  Church  day  schools  are 
amongst  the  largest  and  most  efficient  In  the  kingdom. 
From  the  same  report  It  appears  that  the  New  Churcn  has 
■odetles  or  institutions  in  most  Britlih  odonlea  as  wdl  as 


in  the  prinoipal  oountries  of  Europe.  He  report  of  tlte 
General  Convention  of  the  New  Jeruaslem  in  the  nnll«d 
States,  1885,  gives  the  names  of  116  soeieties  in  America, 
with  nearly  the  same  number  of  oidinuy  mlnisbKB.  In 
Italy,  Sweden,  and  Prussia  there  is  a  Swedenborg  mi»oa 
sustained  htip  fmn  &i|^aad  and  America.  In  Sonth 
Germany  there  exist  ocngregations  of  the  New  Omtdi,  sod 
theiibrarian  of  the  nnlveorsity  of  Tubingen,  Dr.  ImmiinKl 
Tafel.  was  exoeedingly  active  natdl  his  detfh  (U63)  in  Oe 
paMieation  and  trandatfoB  of  Swadenbeq^  woik^aad  In 
the  vlndieation  of  the  doctrines  of  the  NewChudi.  In 
Aosta4a,  Norway,  and  Switzerland  also  them  are  eoogi^ 
tions.  Bot,  in  addition  to  fhll  converts  to  Swedenboigianinii, 
»  cuasidendile  nnmber  of  prominent  theolt^isns  snd  other 
ainken  have  been  attneted  by  Swedenbmifs  works  sad 
parts  of  hii  s:r>tem.  While  the  extinvagant  WMUbxagmat- 
phism,  the  meohonieal  materialism,  tiie  ttieologioslnanflw- 
ness,  the  wild  allecoriidiig,  tiia  entire  absenoe  of  histotiod 
knowledge,  and  the  aatonndlng  pro^ietic  daims  of  ti» 
man  and  bis  mtem,— in  awwd,  the  Onoitidsu  of  BwedcD- 
borg  and  his  iMloweia,— murt  M  <rfBansIve  to  philoNphical 
minds,  they  can  discover  in  his  writinn  and  the  drift  trf 
his  thought  fine  ethical  views,  profound  glances  of  insi^ 
into  the  dmths  of  the  aniverae, — God,  natare,  nun,  aad  kb 
destiny.  llienamesofOetingertHardertaoeReSiOolsiidg^ 
Emwaon,  J.  D.  Horell  m*y  heaven  as  proof  (tf  tills.  Siisi 
thinkers  were  attracted  by  one  or  more  of  the  dominant  tod 
pervading  principles  or  tondenciee  of  his  extnundiury 
mind.  For  he  tmt,  it  he  did  not  adequately  expound,  tlw 
harmcmy  of  the  universe,  the  flindamental  uni^  of  beisf 
and  thought,  of  knowledge  and  will,  of  tite  divine  and  tt« 
hnman ;  and  his  wild  BjHtem  of  allegory,  with  his  eqosUj 
wild  oommnnications  with  the  unseen  world,  &lled  to  «n- 
oeal  a  deep  moral  aad  intellectual  revolt  against  the  BMSt 
imtiooal  forms  of  traditional  orthodoxy,  while  his  deep 
spiritual  natore  spumed  the  shallow  inteUeotoalism  of  m 
rationalists  of  the  18th  oentory. 

L&rotare.— A  rich  collection  of  materials  ftir  alUbof  Bwedeo- 
borgis  DoetMeHlt  etmeemtae  tte  Life  onrf  CItaracler  of  Owednber^ 
Cauded.  TnnuiaUd,  and  Jimatatoi  b;  Dr.  R.  L.  TaiU,tai  iTgk. 
Bweden^cm  BodelT,  187S-77.  Of  English  Uvea  the  i^ndpal  m 
—Bmamui  Smdenboro,  a  .fiftvrapAy,  by  J.  J.  G.  WllUnaon.  Loodm, 

milte,  U66,  rewritten  In  1867  and  In  1868 :  XmcmSaiMiSatn 
Mei^lrttMl  (MmibiUL  a  abetct,  br  U.  &  B.,2d  ed.,  LoDdflo,  UA 
A  nseflil  hsndboc*  ci  Swedenborg's  theoI(«y,  eonititfTn<rf  n 
tracts  in  Kngllsh  ftom  hlg  nometons  works,  la  the  CUmtmaim 
of  the  Tluoloffiaa  Wrm^  tfEmamid  ateedtnborff,  bj  a»  Bet. 
samnd  Warren,  London,  infi.  Brief  summaries  of  bis  sjMm 
and  writhuB  ai«  riven  in  all  the  above  blogiaidilea  and  n 
Edmund  Swift's  Manual  0>e  Doctritiea  <^  IMe  Nne  OtotnA,  Loodca. 
18SS.  Important  orltlqoea  from  Independent  pobita  of  rinr  ut 
•'Snonoel  Bwedenborg,"  In  Oto  FmpeeUve  Satem,  Hay.UEO; 
"The  Hyrtla,"  In  Bmenon's  AaraeidaMpe  Mai,  lOO;  KuXt 
jyomte  etna  Geldenekert,  vm  (tibe  beet  edition  by  Kehitadt, 
Lefpslo,UeC)):HM4er>''Bma&ttel  Swedenbon,"  Inhlt  AMb 

aMdmbora,  •etoe  TWonm  imi  VerkOUmlMmr  Srdke,im; 
Dornert  Seteh.  d.  Prot  ntoL,  Munich,  1867.  pp.  OSMT.  Fortta 
hlstoiv  of  ewedenborgianlsm,  see  JNk  tmd  Pngnm  y  Ac  Jm 
AnuateM  CfttiraA  <a  AwbMd.  Aswrieo,  aad  oAcr  ArfibrBobat 
Hlndmanh,  edited  by  It  Hadelisv.IxmaoMML  Tbat^fA 
ogetio  work  la  Noble^s  AppMi;  UBt  ad.  un»  London.  Bse  d» 
Kaaomd  Sevieye,  April,  ISST  r.a) 

SWEET  POTATO.  Bee  Potato. 

SWIFT,  a  bird  go  called  from  Uie  extreme  speed  of 
its  flight,  which  apparently  exceeds  that  of  any  othff 
Bridsn  spemee,  the  Hirmdo  apua  of  limuenB  and 
CypsduB  apw  or  muraaiut  of  modem  oinitholt^is^ 
who  have  at  last  learned  that  it  has  only  an  ootwird 
resemblance  but  no  near  affinity  to  the  Swallow  ^rA^ 
p.  767)  or  ite  allies.  Well  known  as  a  samma^Tnta 
throughout  the  greater  nut  of  Enrope,  it  is  one  of  tw 
latest  to  return  irom  Afiica,  and  its  st^  in  the  epoi- 
tjy  of  its  Initli  is  of  the  shortest,  for  it  generally  dt>N^ 
pears  ftom  England  very  early  in  Aiwis^  tboigk 
occasionally  to  be  seen  for  even  two  months  Uter. 

The  Swift  commonly  chooses  its  nesting-place  In  iKihs 
under  the  eaves  of  buildings,  but  a  crevice  in  the  &oe  tt  a 
quarry,  or  even  a  hollow  tree,  will  serve  it  with  the  aeciM- 
modation  it  requires.  Thte  Indeed  Is  not  much,  since  emy 
natural  fhootlon,  except  sleep,  ovipodtioa,  and  incnbatioi, 
is  performed  on  the  wing,  and  the  easy  evolutions  of  w> 
bird  in  the  air,  when  it  rtanalna  for  honn  togetiier,  sie  tM 
admiration  of  all  who  witness  them.  TlHragh  ooowlenMT 
larger  than  a  Swallow,  it  can  be  recognised  at  a  distatm 
lesaby  its  size  than  by  its  peculiar  shape.  The  head  scarodr 
pn^ects  from  tiie  anterior  outiine  fit  the  pointed  winff, 
which  farm  an  almost  continuous  curve,  at  right  aa^es 
which  ertend  the  body  and  tall,  rfiwnWtng  <£■  haadleiC 
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tlM  onaoeotic  oattinx-knife  lund  in  terenl  trades,  while 
the  wiofli  i^raent  the  blade.  The  mode  of  flight  of  the 
two  Uw  li  abo  nnlikfl,  that  of  the  Swift  being  mach  more 
9beady,  and,  n^iiid  as  it  it,  ordinarily  free  firom  jerks.  The 
whole  plamage,  except  a  grayish-white  jpatoh  ander  the 
ehln.  Is  a  sooty  black,  bat  glossy  abore,  Tfaoo^  its  actual 
breeding-plaoes  are  by  no  meaas  Qnmeroas,  its  extraordinary 
ipeed  and  discanive  habits  make  the  Swift  widely  distrib- 
■ted;  and  throoghoat  England  soaroely  a  sammer'B  day 
psma  without  its  being  seen  in  most  places.  A  larger 
^eoies,  C.  melAa  or  C  alpkau,  with  the  lower  parts  dosky 
white,  which  has  its  home  in  many  of  the  moantainoos 
parts  of  central  and  soathem  Europe,  has  several  times  been 
observed  In  Britain,  and  two  examples  of  a  species  of  a  very 
distinct  genus,  AeemthyBiM  (or  Ckmtura),  which  has  its  home 
fn  Kw^rn  Asia,  bat  rwolarly  emigrates  thence  to  Aas* 
tnlla»  hare  been  obtained  in  England  {Pnc.  ZaoL  Beetetf, 

Among  other  peonllarities  the  Swifts,  as  long  ago  described 
(probity  fkom  Jobs  Hunter's  notes)  by  Home  (PUI.  IVoiu., 
1817,  pp.  332  tt  aeq.,  nl.  zvi.)>  are  remarkable  the  devel- 
iq^nient  nt  th^  saliTary  glands,  the  sesretions  at  which 
Mrre  ta  mostipedes  to  gloe  togwier  tiie  matorials  ot  which 
the  nests  are  composed,  and  in  tiie  spedes  of  the  genas 
OaUoeaSa  form  almost  the  whole  snfaetance  of  the  stractnre. 
Tlesearethe  "edible  "nests  so  eagegAysoaght  by  CSiinese 
cnteans  as  an  iagxedieat  Aw  soap,  and  tiudr  composttioo, 
tooogh  annoiiDced  many  years  unoe  by  Home  (af  ntpra), 
whose  statement  was  confirmed  by  Bernstein  (AeL  8oe.  Be. 
^^NierUmdiai,  111.  Art.  6,  and  Jomm.  fur.  OntfUulomt,  185B, 
pp.  111-119),  has  of  late  been  needlessly  doubted  in  &vot 
of  the  ptqpnlar  belief  that  they  were  made  of  some  kind  of 
•sa-weed,  ^  other  vegetable  matter  oolleeted  by  the 
birds.'  It  may -be  hoped  that  the  examination  and  analysis 
made  by  Mr.  J.  B.  Green  (JoartMlo/  Pi^atobvy,  vi.  pp.  40-46) 
h«ve  settled  that  qnestion  for  all  time.  Those  remarkable 
Bests  einsistessMifelally  of  maen^seereted  by  the  aaliviify 
^aods  above  mentioned,  which  dries  and  loAs  like  Un- 
^asB.  Their  marketable  valoe  de[«nds  on  thrtr  eolor  and 
parity,  ti>r  they  are  often  intermixed  with  feathers  and 
ether  foreign  ■nbetanoes.  The  Swifts  that  oonatrnet  tiiese 
"  edible  "  nests  form  a  genua,  (MbMslio,  of  whieh  the  nnmber 
of  species  is  uncertain ;  bat  fih^  Inhabit  chiefly  the  islands 
of  the  Indian  Oeean  ftwtt  the  nwth  of  MadMsscar  eastward, 
as  well  as  many  of  the  tniploal  islands  ue  Faolflc  so  flv 
as  the  MazqnesBs, — one  species  oeaarrlng  in  the  hill-eonntry 
of  India.  They  breed  in  oaves,  to  which  they  resort  in  great 
nombeti,  and  oeeapy  them  Jointly  and  yet  utemately  witii 

ttmtm    .fha  wi^mwiA  Kafttg  A»  taAgaam  lHj  Amj  m.nA  tK*  KIwla 

hj  night," 

Th»  genua  QinwJut,  as  noted  WiDogfaby,  with  its 
American  ally  ThnyptSa,  exhibits  a  fonn  of  pedal 
Btmcture  not  otherwise  observed  among  birds.  Not 
only  is  the  hind-toe  oonstantly  directed  fonrards,  bnt 
the  other  three  toee  depart  mm  the  role  whidi  ordi- 
iiarily  govema  the  nnmber  of  phaUnges  in  Uie  Bird's 
Ibol^— ft  rale  which  applies  to  even  so  andent  a  form 
as  Jr^aoptayx  (see  Birds,  vol.  iil  p.  631),— and  in 
the  two  vypseline  genera  just  named  the  series  of 
^tal  phalanges  is  2,  3,  3,  3.  instead  of  2,  3,  4.  5, 
Tmdk  generally  obtains  in  the  Glass  Ave$.  'Other 
Swifts,  however,  do  not  depart  from  the  normal 
arrangement,  and  thd  ezoeplaon,  remarkable  as  it  is, 
must  not  be  taken  as  of  more  Talne  than  is  needed  for 
the  reoognttion  of  two  sections  or  sul^nera  admitted 
by  Mr.  Solater  in  his  mon<^;Taphi(nl  essf^  on  the 
Family  (iVoc  Zoot.  Society,  1865,  pp.  593-617). 
There  seem  to  be  about  half  a  dozen  good  genera  of 
CypteUdcR,  and  from  fifty  to  sixty  apedes.  Their 
geographioal  distribndon  is  mnoh  the  same  as  that  of 
the  MnmdiiacbB  (e^  Swallow,  ta  n^>ra) ;  but  it 
dionld  be  always  and  most  cleariy  borne  in  mind  that, 
ihongh  so  like  SwaUows  in  muy  respects,  the  Swifts 
have  soaroely  ajv  put  oi  thfflr  Btmctare  which  is  not 
finved  on  a  different  plan ;  and,  instead  of  any  near 

1  This  apedes,  A.  eandaaita,  has  been  generslly,  bat  Mr.  Hume 
sayi  (Serott  AoAen,  ix.  p.  280)  wroa^y,  tdenttfled  with  the  Ebvndo 
cirfaof  Pillas.  So  many  authors  have  reoentlvascrlbed  the  fbnn- 
datlon  of  the  genus  C3k«tera  to  Stephens  In  the  year  182S  that  It 
mar  not  be  amlM  to  Mate  that  Its  origin  dates  only  ftom  lan,  the 
eaune  yuu-  In  which  Bole  established  the  oommensniato  genus 


«  Hence  one  species  has  been  caned  CbOoeaUa/neMuoa. 

■  Mr.  H.  Pryer  ba>  given  <me  of  the  latest  acooonls  w  some  of 
these  caves  In  North  Borneo  (Prve.  XoeL  Betldfi,  USD,  ^  OSa-HB) 
MThleh  may  be  read  to  advantage. 
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a£Enity  exisUng  between  the  two  gnmps.  It  oan  soaioely 
be  doubted  by  any  nnpr^ndioed  uvestlgator  that  the 
OypMlidaB  not  only  differ  fa  more  from  the  Hiruor 
dinidae  than  Uie  latter  do  from  any  other  Family  of 
i^MMTM,  bat  that  they  belong  to  what  in  the  prmnt 
state  of  omitholoey  must  be  deemed  a  distinct  Order 
of  Birds— that  which  in  thepresent  series  of  articles 
has  been  called  Ptoarim.  That  the  relations  of  the 
C^paeUda  to  the  TrotMida  Hummimo-Bibd,  vol 
ziL  pp.  371  aq.)  are  close,  as  has  been  asserted  by 
L'Herminie  and  Nitisoh,  Dr.  Burmeister  and  Proil 
Huxley,  ia  denied  b;  Dr.  Bhnfeldt  (iVoe.  ZooL  Sodety, 
1885,  pp.  886-914),  but  the  views  of  the  last  have 
mnoe  been  oontroverted  by  Mr.  F.  Lucas  {Auk,  1886, 
pp.  444-451).  (A  N  ) 

SWIPr,  Jonathaw  (1667-1745),  dean  of  8t  Pat- 
ri<^'s,  the  gmttest  satirist  of  his  own  or 
perhaps  of  any  age,  was  bom  in  Hoey*a  8wlft% 
Dourt.  Dublin,  November  30,  1667.  Like 
Pope's,  his  &mihr  was  of  Tonshire  origin ; 
in  the  time  of  Chariee  L  the  representatiTe  of  one 
branch  had  obtuned  a  peerage,  which  expired  with 
him.  The  first  of  his  own  immediate  ancestors  known 
to  ns  was  a  clergyman,  rector  of  St.  Andrew's,  Can- 
terbury, from  1669  to  1592,  whose  son  succeeded  him 
in  tlwt  living,  and  whose  grandson  was  the  Rer. 
Thomas  SwiiCj  vioar  of  Ghwdrioh  in  Herefordshire, 
renowned  for  his  eooentridty,  his  meohanical  ingenuity, 
and,  above  all,  his  stubborn  devotion  to  Charies  L  and 
the  persecations  he  underwent  in  oonseqnenoe.  Plun- 
dered thirty-six  times,  and  ultimately  cyected  from  his 
UviiiK,  he  died  in  1658,  leavinc  his  thirteen  children  a 
small  and  gre^y  impovwidiea  landed  estate  and  the 
questionaua  advantage  of  a  substantaal  daim  on  die 
gratitude  of  the  restwed  sovereign.  More  fortunate 
than  most  nuned  cavaliers,  his  eldest  son  Godwin  soon 
obtMned  Uie  attomc^-generalship  of  the  paUtinate 
of  l^pperary.  This  ineoe  of  good  fortune  naturally 
attracted  other  members  of  the  ftmily  across  the 
channel,— amcmg  them  Jonathan,  one  of  the  youngest 
of  nine  brothers,  out  already  husbttnd  of  Abigul  Encke 
of  Leioester,  a  lady  of  andent  deeoent  and  means  more 
lunited  than  his  own.  A  student  of  law,  but  never 
called  to  the  bar,  Jonathan  appears  to  have  aabsisted 
for  some  years  on  windfalls  and  casual  employments. 
At  length  (1665)  he  became  steward  of  the  King's 
Inns  (answering  to  Inns  of  Oomt  in  England),  aa 
office  of  small  emomment.  Two  yean  aft^ram  he 
died  suddenly,  leanng  an  infimt  daughter  and  a  widow 
pregnant  with  the  ftiture  dean  of  st  Patriok's.  So 
embamssed  had  his  cdnramstanoes  been  th^  althon^ 
oonoden^  debts  were  owing  to  the  estate,  Mrs.  Swift 
was  for  the  moment  nnable  to  pay  the  expense  of  his 
interment  Ihus  Swift's  first  experience  of  life  was 
that  of  a  dependent  on  the  diarit;ir  of  his  uncles,  more 
particularly  of  Oodwin ;  and  the  inevitable  bitterness 
of  the  situation  was  aggravated  by  Uie  grudging  man- 
ner in  which  the  l^pperary  official  seemed  to  dole  out 
his  parfflmonioua  hdp.  In  fk)t,  the  apparently  pros- 
fwrous  relative  was  the  victim  of  unfortunate  specula- 
tions and  ohose  rather  to  be  reproached  with  avarioe 
than  with  impmd«K)e.  A  vinileat  resentment  became 
ingrained  into  the  youth's  whole  nature,  and,  though 
ultimately  acquainted  with  the  real  state  of  the  case, 
he  never  mentioned  his  nnde  with  kindness  or  respect 
Other  relatives  did  more  to  merit  his  regard.  Tet  he 
took  no-pride  in  hu  hiah  oonnections  or  nativity,  and 
a  angular  adventure  in  his  infancy  seems  to  have 
affbrcfod  him  a  pretext  for  insinuating  that  he  was 
radly  bom  in  England.  When  he  was  out  two  years 
old  his  nurse,  a  native  of  Whitehaven,  was  recalled  to 
that  town  by  an  illness  in  her  tamily.  So  attached  had 
she  become  to  her  charge  as  to  clandestinely  carry  him 
away  with  her.  Mrs.  Swift  was  induoed  to  oonsent  to 
his  remuning  with  her  for  a  time,  and  the  child  spent 
three  years  in  Chimberiand.  By  his  return  his  educa- 
tion had  made  conddemUe  progress,  and  in  the  next 
year  he  was  sent  to  the  grammar  sohool  at  Kilkenny; 
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There  can  be  do  question  as  to  the  aathorof  GvHiver 
having  been  a  remarkable  child,  but  unfortunately  only 
one  anecdote  of  bis  school-days  has  been  preserved. 
It  is  the  story,  graphically  narrated  b^  himself,  of  his 
having  onoe  invested  the  whole  of  his  pocket-money 
in  the  purchase  of  an  old  horse  condemned  to  the 
knacker  s  yard,  his  momentarifr  triumph  over  his 
aohool-fellowsj  and  his  mortification  on  discovering  the 
nselessness  of  his  aogoisition, — an  aneodote  highly 
charaoteriatio  of  hia  daring  pride  and  ambition,  and 
from  whichj  instead  the  nunal  he  professed  to  dis- 
cover, he  might  have  derived  an  angnxy  of  Uie  m^jestio 
failure  of  his  life. 

In  April,  1 682,  Swift  matriculated  at  Trinity  College, 
Dublin,  where  he  failed  to  distinguish  himself  "By 
the  ill-treatment  of  his  nearest  relations,"  he  says, 
meaning  especially  his  uncle  Ghxlwin,  "he  was  so  dis- 
oonrued  and  sonk  in  his  spirits  that  ne  too  much  neg- 
lectea  his  academic  studies,  for  some  part  of  which  he 
had  no  great  relish  by  nature ;  so  that  when  the  time 
came  for  taking  his  denee  as  bachelor  of  arts  he  was 
stopped  of  his  degree  for  dulness  aiul  Insuffidenc^, 
and  at  last  hardly  admitted  in  a  manner  little  to  his 
credit,  whidi  is  called  in  tiiat  iscH^egfi  ipedaU  gratiot 
Febnury  15,  1685."  The  college  roll,  nevertheless, 
shows  that  the  only  subject  in  which  Swift  absolntely 
failed  was  natural  philosophyj,  indading  mathematics, 
in  which  the  future  author  of  the  Voj/offe  to  Laputa 
was  hardly  likely  to  excel,  nor  is  it  surprising  that  a 
student  or  fitful  and  unrnhr  temperament  should  have 
performed  his  obligatory  theme  lUffU^K^.  His  ex- 
amination in  Greek  and  Latin  was  satis&otory,  and  the 
extent  of  desultory  information  evinced  by  his  writings 
seems  to  wove  that  he  had  always  been  an  industrious 
reader.  His  mortification  made  him  reckless,  and  he 
repeatedly  underwent  academic  censure  during  the  next 
three  yean,  tJiongh  it  is  not  certain  whether  some  of 
the  records  supposed  to  apply  to  him  da  not  in  fact 
relate  to  his  cousin  Thomas. 

In  1688  Swift  quitted  the  uniTersity,  and,  after  a 
„  ^  brief  residence  with  his  mother  at  Leioester, 
^j^^  entered  the  family  of  Sir  TTilIiam  Temple 
at  Moor  Pu4c,  near  Famham,  as  he  de- 
clares for  the  advantage  of  Temple's  conversation,  but 
at  least  partly  as  an  amanuensis.  A  distant  relation- 
ship between  his  mother  and  Lady  Temple  anpears  to 
have  recdtaimended  him  to  this  post,  which  he  found 
trying  to  his  pride  and  indenendenoe.  Temple  was, 
as  Swift  admitted,  "a  man  or  sense  and  virtue,"  but 
his  temper  was  exclusive,  bis  manners  formal,  and  he 
had  retired  irom  public  affairs  from  self-regard  and 
over-fastidiousness.  If  he  solaced  hie  voluntary  ostra- 
ciflm  by  a  comparison  with  the  elegant  retirement  and 
lettered  ease  of  Ciono,  it  did  not  therefore  occur  to 
him  to  compare  his  obeenre  Irish  secretary  with  the 
Boman  orator's  amanuensis  Tiro,  who  had,  at  least, 
invented  qhorthand.  We,  who  know  that  in  the 
patron's  place  the  dependent  would  have  governed 
the  nation,  need  not  be  surprised  at  findmg,  full 
twent/  years  afterwards,  the  iron  of  servitude  still 
rankhng  in  the  latter's  haughty  souL  He  withdrew 
from  Temple's  service  on  a  pretext  of  ill  health  from 
May,  1690,  to  Aurust,  1691,  but  returned,  andnndonbt- 
edly  made  himself  useful  to  his  employer,  who  on  one 
occasion  rendered  him  the  medium  of  a  confidential 
oommtmioation  to  King  William,  who  had  consulted 
Temple  on  the  bill  for  triennial  piu^iamenta,  then 
sanctioned  by  both  braoohea  of  the  legislature.  Swift 
did  his  best  to  enforce  Temple's  argoments  in  favor  of 
the  measure,  and  was  in  after  life  wont  to  refer  to  the 
fkilure  of  his  rhetoric  as  the  most  useful  lesson  his 
vanity  had  evee  received.  Stmdc,  it  woidd  seem, 
rather  hv  die  pfaysioal  than  the  mental  endowments 
of  the  Tobast  young  Irishman,  WiUhun  offered  him  a 
troop  of  horse,  a  proposal  which  appears  to  have  been 
subsequently  oommnted  into  a  promise  of  choroh  pre- 
ferment Swift  had  ahready  pnly,  1682)  proceeded 
to  the  degree  of  M.A.  at  Ox&rd,  and  the  exaoatum 


of  his  demgn  to  embrace  the  eoclesiastioal  profeeaov 
was  hastened  by  a  quarrel  with  Temple,  occasioned  I9 
the  latter's  reluctance  to  contract  any  definite  oigage- 
ment  to  provide  for  him.  Throwing  up  his  employ- 
ment, he  passed  (May,  1694)  over  into  Ireland,  Irat 
found  hia  views  impeded  by  the  refiisal  of  all  the 
bishops  to  ordain  him  without  some  certificate  of  the 
regularity  of  his  deportment  while  in  Temi^'s  family. 
Five  inonUM  paned  ere  he  oonld  bring  himself  to 
solidt  this  ftvor  ftwa  his  old  patron,  wmdi  he  ulti- 
mately did  in  a  letter  submissiTe  in  appearance,  bnt 
diarged  to  the  full  with  smothered  lage  and  intense 
humuiation.  Forgiveness  was  easy  to  ooe  in  Tempk'a 
place  and  of  Temple's  dispositioD,  and  he  not  only 
despatched  the  requisite  testimonial^  but  added  a 
recommendation  which  obtuned  for  Swift  the  living  oC 
Kilroot,  in  the  diocese  of  Down  and  Connor  (Jannaiy, 
1695).  His  residence  here  was  not  fated  to  be  of  long 
duration.  Temple,  who  knew  his  value  and  had  not 
parted  with  him  willingly,  soon  let  him  undostaod 
that  a  return  was  open  to  him,  and  Swift,  whose 
resentment  was  cooled  by  time,  and  soothed  fay  the 
admowlednnent  of  hia  value  to  his  patrouj  rm£\r 
oomplied  (M».  1696).  He  continued  to  rende  wiUi 
Sir  William  tali  the  latter's  death  in  January,  16»: 
No  further  disaneement  troaUed  thor  intamacy,  aod 
Temple  bequeathed  Swift  the  ohaige  of  eating  fail 
writings,  a  laborious  but  not  an  nnprofitaUe  oub- 
mission. 

Macaulay  has  jnstJy  indicated  the  familiarity  with 
public  affurs  acquired  by  Swift  at  Moor  Eulrwrii- 
Paric  as  one  main  cause  of  his  subsequent  '■■P^ 
distinction  as  a  ^litician,  and  here  too  he  S^SSt 
laid  the  foundation  of  his  Itteraiy  renown. 
He  is  reported  to  have  read  regularly  for  eight  hours 
every  day ;  and  we  have  his  own  authority  for  his 
having,  as  early  as  1691,  "written  and  burned,  and 
written  again,  more  on  all  manner  of  snlyects  than 
perhaps  any  man  in  England,"  The  cmly  rdia  of 
these  early  days,  howev^Tf  belong  to  a  speeiee  tit 
oompoeition  in  which  he  was  little  qualified  to  exod 
He  has,  indeed,  a  name  among  the  poets  of  Kn^and, 
but  the  merit  of  his  verse  is  usnalO^  in  the  ratio  of 
its  approach  to  the  $ermo  pedeUri$.  Mistaking  the 
nature  of  his  powers,  he  moA  needs  begin  witk 
Pindarics,  and  the  result  may  be  imajpned.  Tet  bia 
own  simple  account  of  his  feelings  while  endeavMiiw 
oompostUon  proves  Uiat  the  mood  was  right  thoogb 
the  channel  was  wrong^  and  that  there  was  error  as 
well  as  truth  in  hia  Kinsman  Diyden's  severe  and 
unfOTgiven  remark,  "  Cousin  Swift^  ^ou  will  nev«-  bs 
a  poet."  Swift's  first  prose  composition  betr^ed  \m 
resentment  In  the  Battle  qf  the  Bookt  (1697)  a 
satirical  contribution  to  the  controversy  on  the  flea* 
parative  merits  of  the  ancients  and  the  moderns  raised 
DyPeRanlt^  bnt  with  eepecsal  reference  to  thequeetioo 
of  the  genmneneas  of  toe  letters  of  Fhaluis,  tm  wluA 
his  patom  T«Dple  had  taken  the  wrong  side,  Swift  for 
the  first  and  last  time  committed  a  filag^arism,  and 
sought  to  conceal  it  by  an  untruth.  It  is  nndonnedly 
adapted,  though  certainly  improved  fntat,  De  Gal- 
li^res's  Hutaire  Poitique  de  la  Guerre  TumveSemaU 
dddarie  mire  let  Andmt  et  lee  Modrmee.  Here  also 
his  sarcasm  for  the  first  and  last  time  recoiled  opoo 
himself  The  satire  aguust  Diyden  and  B«ntley 
wantSj  indeed,  nothing  hot  truth  to  be  excellent ;  but 
the  pictures  of  the  former  in  his  monstrous  helmet 
and  the  latter  in  his  patchwork  mail  yield  in  lodiom- 
ness  to  the  idea  of  the  aothw  of  the  PSi^arie  Oim 
presuming  to  ridicule  the  auUior  of  Aheailom  a*d 
A^ophAy  and  the  inglorious  stadmt  of  IVtm^ 
CoDegQ,  DuUin,  challenging  the  first  phikdogist  of 
the  age  on  a  question  of  classical  scholarship.  It  ia, 
however,  to  his  credit  that  his  learning  was  greater 
than  that  of  the  other  writeis  on  his  nde  ud  bi> 
pretennons  less.  Swift's  next  litenuy  labor  was  his 
edition  of  Temple's  postlramons  wmfa,  already  mea* 
tioned.  Th^  appeared  irith  a  dedication  to  Kiag 
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'William,  which  was  to  have  made  the  editor  a  pre- 
bendary. A  petition  to  tfaia  effieofc  miscarried,  as  he 
always  believed,  through  the  negligence  or  ill-will  of 
the  nobleman  who  undertook  to  present  it.  Be  this 
as  it  may,  he  had  become  too  important  to  be  over- 
loolcedj  and  soon  obtained  the  post  of  secretary  and 
chaplain  to  Earl  Berkeley,  one  of  the  lord  justices  of 
Ireland.  The  better  half  of  this  apnointment,  how- 
«ver,  escaped  him  on  his  arrival  in  that  oountry,  his 
aecretarysnip  being  transferred  to  a  Mr.  Bushe,  who, 
when  Lord  Berkeley  bad  at  length  an  opportunity  of 
recompensing  Swift's  disappointment  hy  the  gift  of 
the  deaneiy  of  Derry,  sueoesafally  exerted  his  inflnenoe 
in  favor  of  another  clergyman,  who  is  asserted  to  have 
gained  his  interest  hy  the  judtoious  oatlay  of  a  thousand 
pounds.  With  bitter  indignation  Swiit  threw  up  his 
chaplaincy,  but  was  ultimately  reconciled  to  his  patron 
hy  the  presentation  to  the  reetoryof  Agher,  in  Meath, 
with  the  united  vicarages  of  Laracor  and  Rathbeggan. 
For  the  first  time  in  his  life  he  might  now  call  himself 
his  own  master,  and  had  an  opportunity  of  exhibiting, 
free  from  suspicion  of  external  constraint,  that  stom 
regard  to  duty  which  was  not  the  least  prominent 
feature  of  his  character.  In  an  age  of  general  laxity 
* — in  a  priest  of  an  alien  church,  wnose  most  energetic 
servants  commonly  succumbed  to  the  mortifying  con- 
viction of  their  nselessness  and  the  detestation  they 
excited  among  the  people  for  whom  they  labored, 
the  parishioners  of  Laracor  found  a  clergyman  whom 
th^y  might  have  heard  three  times  a  week.  The 
energy,  however,  which  probably  guned  the  respect, 
certainly  failed  to  inflnenoe  the  convictions,  of  his 
Catholic  flock.  We  have  h)B  own  authority  for 
reckoning  his  average  oongre^tion  at  "  half  a 
score";  and  on  one  occasion  his  clerk  Roger  was 
his  only  auditor.  In  fact,  his  exertions  in  the  pulpit 
were  more  meritorious  than  his  achievements ;  .lie 
entirely  lacked  the  fire,  the  self-oblivion,  the  expansive 

Seniality  of  the  orator.  He  himself  characterized  his 
iscourses  as  "pamphlets."  and,  if  meant  to  imply 
their  arid  and  argumentative  character,  the  criticism 
is  just  The  author  of  the  Tale  of  a  TSih,  which  he 
had  had  by  bim  since  1696  or  1698,  must  have  felt 
conscious  of  powers  capable  of  far  more  effective  ex- 
erdse ;  and  his  resolution  to  ^  exchange  divinity  for 
politics  mnst  appear  fully  justified  on  a  comparison  of 
these  inconclusive  essays  with  another  performance 
of  the  same  period.  The  Discoiirte  on  the  Dtitseiistoiis 
in  Athens  and  Rome  (September,  1700),  written  in 
the  Whig  interest, ' '  without  humor  and  without  satire, ' ' 
and  intended  as  a  dissuasive  from  the  pending  im- 
peachment of  Somers  and  three  other  noblemen,  re- 
ceived the  honor,  extraordinary  for  the  maiden  publi- 
cation of  a  young  politician,  of  being  generally  attri- 
bated  to  Somers  himself  or  to  Burnet,  the  latter  of 
whom  found  a  public  disavowal  necessary.  Three 
years  and  a  half  later  appeared  a  more  remarkable 
work.  Clearness,  cogency,  masculine  simplicity  of 
diction,  are  wnspiouous  in  the  mmphlet,  but  true 
creative  power  told  the  7b2e  of  a  Tab.  "Good  God  I 
what  a  genius  I  had  when  I  wrote  that  book?  "  was 
his  own  exclamation  in  his  later  years.  It  is,  indeed, 
if  not  the  most  amusing  of  Swift's  satirical  works, 
the  most  strikingly  original,  and  the  one  in  which  the 
compass  of  his  powers  is  most  fullv  displayed^  In  his 
k  inured  productions  he  relies  mainly  upon  a  single  ele- 
ment of  the  humorous, — logical  sequence  and  unruffled 
gravity  bridling  in  an  otherwise  frantic  absurdity,  and 
investing  it  with  an  air  of  sense.  In  the  Tale  of  a 
Tub  he  lashes  out  in  all  directions.  The  humor,  if 
less  cogent  and  cumulative,  is  richer  and  more  varied ; 
the  invention  too,  is  more  daringly  original  and  more 
completely  out  of  the  reach  of  ordinary  faculties. 
The  supernatural  coats  and  the  quintessential  loaf  may 
be  ptoaileled  but  cannot  be  surpassed  ;  and  the  book  is 
^'hronghont  a  mine  of  snggestiveness,  as,  for  example, 
iu  the  anticipation  of  C^rlyle's  clothes  philosophy 
witliir  ^e  compass  of  a  few  linea.  A*-  the  same  time 
Vol.  XXM—ll*' 
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it  wants  unity  and  coherenoej  it  attains  no  concluaion, 
and  the  author  abuses  his  digressive  method  of  oom- 
position  and  his  convenient  fiction  of  hiatuses  in  the 
ori^n^  maniiBcript.  The  charges  it  occasioned  of 
pro&nitv  and  irreverence  were  natural,  but  ground- 
less. There  is  nothing  in  the  book  inconsistent  with 
Swift's  professed  and  real  oharacter  as  asturdy  Church 
of  England  parson,  who  accepted  the  doctnnes  of  his 
church  as  an  essential  constituent  of  the  social  order 
around  him,  battled  for  them  with  the  fidelity  of  a 
soldier  defending  his  colors,  and  held  it  no  part  of  his 
duty  to  understand,  interpret,  or  assimilate  them. 

Before  the  publication  of  the  Taie  of  a  Tub,  Swift 
had  taken  a  step  destined  to  exercise  a  most 
important  influence  on  his  life,  by  inviting 
two  ladies  to  Laracor.  Esther  Johnson,  a 
dependent  of  Sir  William  Temple's  (bom 
in  March,  1681),  whoseacquaintancehehad 
made  in  the  latter's  family,  and  whom  he  has  immortal- 
ized as  "  Stella,"  *  came  over  with  her  chaperon,  Mrs. 
Dingley,  and  was  soon  permanently  domiciled  in  his 
neighborhood.  The  melancholy  tale  of  Swift's  attach- 
ment will  he  more  conveniently  narrated  in  another 
place,  and  is  only  alluded  to  here  for  the  sake  of  chro- 
nologV.  Meanwhile  the  sphere  of  his  intimacies  wiis 
rapidly  widening.  He  had  been  in  England  for  thn^  > 
years  together,  1701  to  1704,  and  counted  Popj, 
Steele,  and  Addison  amon^  his  friends.  The  Buooens 
of  bis  pamphlet  gained  him  ready  aooess  to  all  Whig 
circles ;  but  already  his  confidence  in  that  party  vas 
shaken,  and  he  was  beginning  to  meditate  that  change 
of  sides  which  has  drawn  down  upon  him  so  much  but 
such  uTxjustifiable  obloquy.  The  true  state  of  the  case 
may  ea.sily  be  collected  from  bis  next  publications — 
TTie  Sridiments  of  a  Chut-ch  of  EngUtna  Man.,  and  On 
the  Rensontthleness  of  a  Test  (1708).  The  vital  dif- 
ferences among  the  friends  of  the  Hanover  suocession 
were  not  political,  but  ecclesiastical.  From  this  point 
of  view,  Swift's  empathies  were  entirely  with  the 
Tories.  As  a  minister  of  the  church  he  felt  his  duty 
and  his  interest  equally  concerned  in  the  support  of 
her  cause;  nor  could  he  fail  to  discover  the  inevitable 
tendency  of  Whig  doctrines,  whatever  caresses  indi- 
vidual Whigs  might  bestow  on  individual  clergymen, 
to  abase  the  Establishment  as  a  corporation.  Ho 
sincerely  believed  that  the  ultimate  purpose  of  free- 
thinkers was  to  escape  from  moral  restraints,  and  he 
had  an  unreasoning  antipathy  to  Scoteh  Presbs^rians 
and  English  Dissenters.  One  of  his  pamphlels, 
written  about  this  time,  contains  his  recipe  for  the 
promotion  of  religion,  and  is  of  itself  a  sufficient  testi- 
mony to  the  extreme  materialism  of  his  views.  Cen- 
sorships and  penalties  are  among  the  means  he  recom- 
mends. His  pen  was  exerted  to  better  purpose  in  the 
most  consummate  example  of  his  irony,  the  Argument 
aginnst  AbnJlxking  Christianity.  About  this  time, 
too  (November,  1707),  he  produced  his  best  poem, 
Bauds  and  Philemon^  which^  as  he  frankly  tell  us, 
owes  verv  much  to  the  correctmns  of  Addison. 

From  February,  1708  to  April,  1709,  Swift  was  in 
London,  urging  upon  the  Godolphin  ad-  g^iftjoing 
ministration  the  claims  of  the  Irish  clergy  theTories; 
to  the  first-fruits  and  tenths  ("Queen  activityaBa 
Anne's  bountv  " ),  alreadygranted  to  their  """wrirer! 
brethren  in  England,  ms  having  been 
selected  for  such  a  commission  shows  that  he  was  not 
yet  regarded  as  a  deserter  from  the  Whigs,  although 
the  ill-success  of  his  representations  protobly  helped 
to  make  him  one.  By  November,  1710,  he  was  again 
domiciled  in  London,  and  writing  his  Journal  to 
Stella,  that  unique  exemplar  of  a  giant's  playfulness, 
"  which  was  written  for  one  person  s  private  pleasure 
and  has  had  indestructible  attractiveness  for  every  one 

1  The  name  "  Btells  "  la  simply  a  tratulaUon  of  Esther.  Swift 
may  have  learned  that  Either  means  "  atar"  ftom  the  Elmmla 
lAngiug  Feniae  of  John  Oreavea  or  from  some  Peralan  scholar ; 
but  he  Is  more  likely  to  have  seen  the  etymology  In  the  form 
ffiven  ftnm  Jewish  sources  In  Buxtorf  a  Leaeon,  wnerethe  Intd^ 
pr^atlon  takes  the  more  suggestlTe  ft>rm  "  Stella  Venerlg." 
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since."     In  the  first  pages  of  this  marvellously 
minute  record  of  a  hmy  fife  we  find  him  depicting  the 
decline  of  Whig  credit  and  complaining  of  the  oold 
reception  accorded  him  by  Grodolphin,  whose  penetra- 
tion had  doobtlesa  detected  the  precariouBDesB  of  faia 
allegiance.    Within  a  few  weeks  he  bad  become  the 
lampooner  of  the  fallen  treasurer,  the  boeom  friend  of 
Oxford  and  Bolingbroke,  and  the  writer  of  the 
aminer,  a  journal  established  aa  the  exponent  of  Tory 
views  (November,  1710).   He  waa  now  a  powerin  the 
state,  the  intimate  friend  and  recognized  equal  of  the 
first  writers  of  the  day,  the  associate  of  ministers  on 
a  footing  of  perfect  cordiality  and  familiarity.  "We 
were  determined  to  have  you,"  said  Bolingbroke  to 
him  afterwards ;  ' '  you  were  the  only  one  we  were  afraid 
of"   Regained  his  point  respecting  the  Irish  en- 
I  dowmentfl  ;  and,  by  his  own  account,  his  credit  pro- 
cured the  fortune  of  more  than  forty  deserving  or 
undeserving  clients.    The  envious  but  graphic  de- 
sraiption  of  his  demeanor  conveyed  to  us  by  Bishop 
Kennett  attests  the  real  dignity  of  his  position  no  less 
than  the  urs  he  thought  5t  to  assume  in  consequence. 
Hie  dieerfnl,  almost  jovial,  tone  of  his  letters  to  Stella 
evinces  his  mil  contentment,  nor  was  he  one  to  be 
moved  to  gratitude  for  small  merdes.   He  had  it,  in 
fact,  fully  in  his  own  power  to  determine  his  relations 
with  the  ministiy,  and  he  would  be  satisfied  with 
nothing  short  of  familiar  and  ostentatious  equality. 
His  advent,  marks  a  new  era  in  English  political  life, 
the  age  of  public  opinion,  created  indeea  by  the  cir- 
cumstances of  the  time,  but  powerfully  fostered  and 
accelerated  by  him.   By  a  strange  but  not  unfrec^ueflt 
■  irony  of  fate  the  most  imperious  and  despotic  spint  o: 
his  day  labored  to  enthrone  a  power  which,  had  he 
himself  been  in  authority,  he  would  have  utterly  de- 
tested iuid  despised.    For  a  brief  time  he  seemed  to 
resume  the  whole  power  of  the  English  press  in  his 
own  pen  and  to  guide  public  opinion  aa  he  woidd.  His 
services  to  his  party  as  writer  of  the  Bxaviiner,  which 
he  quitted  in  July,  1711,  Trere  even  surpassed  by  those 
which  he  rendered  as  the  author  of  telfing  pamphlets, 
among  which  The  Conduct  of  the  Allies  ana  Remarks 
on  the  Barrier  TVeaiy  (November  and  December,  1711] 
hold  the  first  rank.    In  truth,  however,  he  was  lifted 
bv  the  wave  he  seemed  to  command.    Surfeited  with 
glory,  the  nation  wanted  a  convenient  excuse  for  relin- 
quishing a  burdensome  war,  which  the  great  militair 
genius  of  the  age  was  suspected  of  prolonging  to  fifi 
his  pockets.    The  Whigs  had  been  long  in  office.  The 
High  Church  party  had  derived  great  strength  from 
the  Sacheverell  trial.    Swift  did  not  bring  about  the 
revolatioD  with  which,  notwithstanding,  he  associated 
his  nune.   There  seems  no  reason  to  suppose  Uiat  he 
was  consulted  respecting  the  great  Toiy  strokes  of  the 
creation  of  the  twelve  new  peers  and  the  dismi^al 
of  Marlborough  (December,   1711),  but  they  would 
hardly  have  been  ventured  upon  if  The  Cmduct  of 
the  Allies  and  the  Examiners  had  not  prepared  the 
way.    A  scarcely  less  important  service  was  rendered 
to  the  ministry  by  his  Letter  to  the  October  Club,  art- 
fully composed  to  soothe  the  impatience  of  Haxley's 
extreme  follower.    He  had  every  claim  to  the  highest 
preferment  that  niinist^rs  could  give  him.  but  his  own 
pride  and  prejudice  in  high  places  stood  in  his  way, 

Oenerous  men  like  Oxford  and  Bolingbroke  cannot 
Swift  ait  ^*TP  unwilling  to  reward  so  serviceable 
deanof  8t  ?  fiiend,  espedally  when  their  own  interest 
Patrick'B!  lay  in  keeping  him  in  England.  Notwith- 
uieTory  Standing,  therefore,  some  dubious  expres- 
miaiatry.  BiODS  in  Swift's  letters,  natural  to  the  de- 
ferred hope,  we  need  not  doubt  their  having 
actually  used  their  best  efforts  to  obtain  for  him  the 
vacant  see  of  Hereford.  Swift,  however,  had  formid- 
able antagonists  in  the  archbishop  of  York,  whom  he 
had  scandalized,  and  the  duchess  of  Somerset,  whom 
he  had  satirized.  Anne  was  particularly  amenable  to 
the  influence  of  priestly  and  female  favorites,  and  it 
mnst  be  considered  a  proof  of  the  strong  interest  made 


for  Swift  that  she  was  eventu^ly  persuaded  to  appcnil 
him  to  the  deanery  of  St.  Patrick  s,  Dublin,  vacant  W 
the  removal  of  Bishop  Steme  to  Dromore.  Itis  to  his 
honor  that  he  never  speaks  of  the  queen  with  reseoi- 
ment  or  bitterness.    In  June,  1713,  he  set  out  to  take 
possession  of  his  dignity,  and  encountered  a  very  oold 
reception  from  the  Dublin  public.   The  diseenaoos 
between  the  chiefs  of  his  party  speedily  recalled  him 
to  En^Mid.   He  found  affairs  in  a  desporate  condi- 
tiott.   The  queen's  demise  was  evidently  at  hand,  and 
the  same  instinctive  good  sense  which  had  ranged  ihe 
nation  on  the  side  of  the  Tories,  when  Tories  alone 
could  terminate  a  fatiguing  war,  rendered  it  Vi\Af 
when  Tories  manifestly  oould  not  be  trusted  to  main 
tain  the  Protestant  succesraon.    In  any  event  the  oc- 
onpants  of  office  oould  merely  have  had  the  choice  of 
risking  their  heads  ia  an  attempt  to  exclude  the  tht- 
tor  of  Hanover,  or  of  waiting  patiently  till  he  ^oiild 
come  and  ^ect  them  from  their  posts ;  yet  they  nugfat 
have  remained  formidable  could  they  nave  remained 
united.    To  the  indignation  with  which  he  resided' 
Oxford's  refusal  to  Mvance  him  in  the  peerage  the 
active  St.  John  added  an  old  disgust  at  the  treasorer's 
pedantic  and  dilatory  formalism,  as  wdl  as  his  evidoK 
propensity,  while  leaving  his  ooUeague  the  fiiti^oa,  to 
engross  for  himRelf  the  chief  credit  of  the  adrnmistra- 
tioQ.    Their  schemes  of  policv  diverged  as  widely  u 
their  characters :  Bolingtvoke  s  brain  teemed  with  the 
wildest  plans,  which  Onord  might  have  more  effecta- 
all^  discountenanced  had  he  been  prepared  with  any- 
thing in  their  place.    Swift's  endeavors  after  ao  ac- 
commodation were  as  fruitless  as  unremitting.  Bii 
nijOrtification  was  little  likely  to  temper  the  habitual 
virulence  of  his  pen,  which  rarely  produced  anythinff 
more  acrimonious  than  the  attacks  he  at  this  period 
directed  against  Burnet  and  his  former  friend  Steele. 
Oue  of  his  pamphlets  against  the  latter  (  The  Piiblk 
Spirit  of  the  }Vlagt)  was  near  involving  him  in  a  prott- 
cution,  some  invectives  ag«nst  the  Scots  haviiw  prmt^ 
so  exasperating  to  the  peers  of  that  nation  that  they 
repaired  in  a  body  to  the  queen  to  demand  the  pas- 
ishment  of  the  author,  of  whose  identity  there  oosld 
be  no  doubt,  although,  like  alt  Swift's  wnting8,exo^ 
the  J^opusalfor  the  Mctension  of  RdiffioiiythB  pam- 
phlet had  been  published  anonymously.    The  immi- 
diate  withdrawal  of  the  offensive  passage,  and  a  sham 
irosecution  instituted  against  the  printer,  extricated 
Iwift  from  his  danger. 
Meanwhile  the  cnsis  had  arrived,  and  the  discord  c£ 
Oxford  and  Bolingbroke  had  beoome  patent  to  all  the 
nation.  Foreseeing^  as  is  probable,  the  impendlnft  M 
of  the  former.  Swift  retired  to  Upper  Letcombe,  ia 
Berkshire,  and  there  spent  some  weeks  in  the  striotest 
sedosioD,   This  leisure  was  ocoumed  in  the  com  posi- 
tion of  his  remarkable  pamphlet,  rVee  Thotighta  on  Ike 
State  of  Public  Affairs^  which  indicates  his  conplae 
conversion  to  the  bold  policy  of  Bolingbroke.  He 
utter  exclusionof  Whigs  as  well  as  Dissenters  fnHD  ofEu, 
the  remodelling  of  the  army,  the  imposition  of  the  most 
rigid  restraints  on  the  heir  to  the  throne,-— such  were 
the  measures  which,  by  reoommending.  Swift  tadt^ 
admitted  to  be  necessaiy  to  the  triumpn  of  his  party. 
If  he  were  serious,  it  can  only  be  said  Uiat  the  d(s- 
pcratlon  of  hiscireumstances  had  momentarily  troul^ 
the  lucidity  of  bis  understanding:  if  the  pamphlet 
were  merel;^  intended  aa  a  feeler  after  puUic  opiuoo, 
it  is  surprismg  that  he  did  not  perceive  how  imtrier- 
ably  he  was  ruining  his  irienda  in  the  e/es  of  aD  mod- 
erate men,   Boliogbroke's  daring  spint,  however,  re- 
coiled fvom  no  extreme,  and,  fortunately  for  Swilt  be 
added  so  much  of  his  own  to  the  latter's  MS.  that  the 
author  was  obliged  to  recall  a  production  which  mi^ 
not  improbably  nave  ooet  him  his  liberty  and  his  deac^ 
ery.   This  incident  but  just  antidpatedtfae  levdatiiA 
which,  after  Bolingbroke  had  enpoyed  a_  three  da;s 
triumph  over  Oxford,  drove  him  mto  exile  and  proe 
trated  his  party^  but  enabled  Swift  to  perform  tM  do 
Uest  action  of  his  life.  Almost  tlie  fitst  actsof  Bolioff- 
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brokers  ephemeral  premierBhip  were  to  order  him  a 
thousand  pouDdtt  [$186U]  from  the  ezoheqoer  and 
despatch  him  the  moat  flattering  iDvitations.  The 
same  post  brought  a  letter  from  Oxford,  soliciting 
SwitVft  company  m  his  retirement ;  and,  to  the  latter's 
immortal  honor,  be  hesitated  not  an  instant  in  prefer- 
ring the  solace  of  hia  friend  to  the  offera  of  Sl  John. 
When,  a  few  days  afterwards^  Oxford  was  in  prison 
and  in  danger  or  his  life,  Swift  begged  to  share  his 
captivity ;  and  it  was  only  on  the  oner  being  declined 
that  he  finally  directed  his  steps  towards  Ireland, 
where  he  was  very  ill  received.  The  draft  on  the  ex- 
chequer was  intercepted  by  the  queen's  death. 
These  four  busy  years  of  Swift's  London  life  -had 
not  been  entirely  engroHBed  by  politics.  First 
fHendi^ipa  9s  tiio  asBudate  of  Steele,  with  whom  he 
and  tniscel-  qoarrelled,  anJ  of  Addison,  whoee  esteem 
wrtunjni.  him  survived  all  difierenoea,  afterwards 
as  the  intimate  comrade  of  Pope  and  Ar- 
buthnot,  the  friend  of  Congreve  and  Atterbury,  Par- 
nell  and  Gay,  he  entered  deeply  into  the  literary  life 
of  the  period.  He  was  treauurer  and  a  leading  mem- 
ber of  the  Brothers,  a  society  of  wita  and  statesmen 
which  recalls  the  days  of  Horace  and  Meecenas.  He 
promoted  the  subscription  for  Pope's  Homer,  contrib- 
Qted  some  numbers  to  the  Tatler,  Spectator  and  Intd- 
ligaicer,  and  joined  with  Pope  and  Arbnthnot  in  es- 
tablishing the  Scrtblerus  Club  writing  Martinus  Scrib- 
lenii,  his  share  in  which  can  have  been  but  small,  as 
well  as  John  BuU.  where  the  chapter  recommending 
the  edtu^tion  of  all  blue-eyed  children  in  depravity  for 
the  public  good  must  surely  be  his.  His  fugitive  pro- 
ductions during  this  period  are  very  numerous,  and 
mostly  distinguished  not  only  by  pungent  wit  but  by 
overflowing  animal  spirits.  The  most  celebrated  are 
the  cruel  out  irresistibly  ludiorooB  satires  on  the  as- 
trologer Partridge,  a  man  in  faet  respectable  for  bis 
sincere  belief  in  nis  art,  and  no  mean  writer.  Many 
of  his  best  poems  belong  to  this  period.  A  more 
labored  work,  his  Memorial  to  Harley,  proposing  the 
regulation  of  the  English  language  by  an  academy,  is 
chiefly  remarkable  as  a  proof  of  the  deference  paid  to 
French  taste  by  the  most  original  English  writer  of  hie 
day.  His  Eatoru  of  the  Last  Four  Years  of  Queen 
A»»e  is  not  on  a  level  wiUi  his  other  poliUcal  writings. 
To  sum  up  Uie  inmdente  of  this  erentftd  period  of  his 
life,  it  was  during  it  that  he  lost  his  mother,  always 
loved  .and  dutifuUy  honored,  by  death  ;  his  sister  had 
been  estranged  from  him  some  years  before  by  an  im- 
prudent marriage,  whichj  though  making  her  a  liberal 
allowuice,  he  never  forgave. 

The  change  from  London  to  Dublin  oao  seldom  be 
an  agreeable  one.  To  Swift  it  meant  for 
the  time  the  fall  from  unique  authority  to 
absolute  inaiiniificance.  All  share  in  the 
admioiatnition  of  even  Irish  affairs  was  denied  him  ; 
every  politician  shunned  him;  and  his  society  hardly 
included  a  single  author  or  wit.  At  a  later  period  he 
talked  of  dying  of  rage,  like  a  poisoned  rat  in  a 
hole'";  for  some  time,  however,  he  was  booyed  np  by 
feeble  bopes  of  a  restoration  to  England.  So  late  as 
1726  he  was  in  England  making  overtures  to  Walpole, 
but  he  had  no  claim  on  ministerial  f;nodwill,  and  as  an 
opponent  he  had  by  that  time  done  his  worst.  By  an 
especial  cruelty  of  fate,  what  should  have  been  the 
comfort  became  the  bane  of  his  existence.  We  have 
already  mentioned  his  invitation  of  Esther  Johnson 
and  Mrs.  Dingley  to  Ireland.  Both  before  and  after 
his  elevation  to  the  deanery  of  St  Patrick's  these 
ladies  continued  to  reside  near  him,  and  superintended 
his  household  during  his  absence  in  London.  He  had 
friistrated  a  match  proposed  for  Stella,  and,  with  his ! 
evident  delight  in  the  society  of  the  dark-haired,  | 
bright-eyed,  witty  beauty,  a  model,  if  we  may  take  his ' 
word,  of  all  that  woman  should  be,  it  seemed  unaceount- 1 
able  that  he  did  not  secure  it  to  himself  by  the  i 
expedient  of  matrimony.  A  constitutional  inumity 
bas  been  suggested  as  tiie  leaaon,  and  ihe  ooiyecture ! 
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derives  support  from  sereral  pecrnliaridee  in  his 
writings.  But,  whatever  the  cause,  his  conduct  proved 
none  the  less  the  fatal  embitterment  of  his  life  tmd 
Stella's  and  yet  another's.  He  had  always  been  un- 
lucky in.  his  relations  with  the  fair  sex.  lu  1694  he 
had  idealised  "as  Vuina  "  a  Miss  Waring,  who  then 
discouraged  his^  attentions,  but  two  years  later  made 
him  advances  in  her  turn.  Swift's  mind  had  also 
changed,  and  he  could  find  no  better  way  out  of  the 
difficulty  than  an  insulting  letter  affecting  to  accept  her 
proposals  on  terms  which  he  knew  must  put  it  out  of 
the  question.  Yarina  was  avenged  by  Vanessa,  who 
puTBued  Swift  to  far  other  piirpose.  Esther  Van- 
nomrigh,  the  orphan  daughter  of  a  commissioner  of 
L^h  trade,  had  become  known  to  Swift  at  the  height 
of  his  political  influence.  He  lodged  dose  to  ner 
mother,  and  was  a  frequent  guest  at  her  table.  Vanessa 
insensibly  became  fais  pupil,  and  he  insennUy  beoune 
the  object  of  her  impassioned  affection.  Her  letters 
reveal  a  spirit  full  of  ardor  and  enthusiasm,  and 
warped  by  that  perverse  bent  which  leads  so  many 
women  to  prefer  a  tyrant  to  a  companion.  Swift,  on 
the  other  hand,  was  devoid  of  passion.  Of  friendship^ 
even  of  tender  regard,  he  was  fully  capable,  but  not  of 
love.  The  spiritual  realm,  whether  in  divine  or  earthly 
things,  was  a  region  dosed  to  him,  where  he  never  set 
foot.  As  a  friend  he  must  have  greatly  preferred 
Stella  to  Vanessa ;  and  from  this  point  of  view  his 
loyalty  to  the  original  oligect  of  his  choice,  we  may  be 
sure,  never  faltered.  But  Vanessa  assuled  him  on  a 
very  weak  side.  The  strongest  of  all  his  instincts  was 
the  thirst  for  imperious  domination.  Vanessa  hugged 
the  fetters  to  which  Stdla  merely  submitted.  Flattered 
to  excess  by  her  surrender,  yet  consmous  of  his  bind- 
ing obligations  and  his  real  preference,  he  could  neither 
discard  the  one  beauty  nor  desert  the  other.  It  is 
humiliating  to  human  strength  and  consoling  to  human 
weaknees  to  find  the  Titan  behaving  like  the  least 
resolute  of  mortals,  seeking  refuge  in  temporizing,  in 
evasions,  in  fortuitous  circumstance.  He  no  doubt 
trusted  that  his  removal  to  Dublin  would  bring  relief, 
but  here  ^ain  his  evil  star  interposed.  Vanessa's 
mother  died  (1714),  and  she  followed  him.  Unable  to 
marry  Stella  without  destroying  Vanessa,  or  to  openly 
welcome  Vanessa  without  destroying  Stella,  he  was 
thus  involved  in  the  most  miBcrable  embarrassment ; 
still,  for  a  time  heoontinned  to-temporise.  At  length, 
unable  to  bear  any  more  Stella's  mate  reproach  and 
his  own  consdoasneas  of  wrong,  he  gave  a  reluctant 
consent  to  a  private  marriage,  which,  as  atf  least  the 
weight  of  testimony  seems  to  prove,  though  there  is 
no  documentary  evidence,  was  aooordingly  performed. 
ThU  was  in  1716.  At  the  same  time'  he  insisted  on 
their  union  being  kept  a  strict  secret,  justifying  ade- 
mand  really  dictated  by  tenderness  for  Vanessa,  and 
perhaps  by  the  unavowable  reason  to  which  allusion 
has  been  made,  on  the  most  futile  and  frivolous  pre- 
texts. Never  more  than  a  nominal  wife,  the  jinfortu- 
nate  Stella  commonly  passed  for  his  mistress  till  the 
day  of  her  death,  bearmg  her  doom  with  uncomplun- 
ing  resignation,  and  consoled  in  some  degree  by  un- 
questionable prooft  of  the  permanence  of  nis  hive,  if 
his  feeling  for  her  deserves  the  name.  Meanwhile  his 
efforts  were  directed  to  soothe  Miss  Vanhomrigh,  to 
whom  he  addressed  Cadenus  [Decanus]  and  Vanessa, 
the  history  of  their  attachment  and  the  best  example 
of  his  serious  poetry,  and  for  whom  he  sought  to  pro- 
vide honorably  in  marriage,  without  either  succeeding 
in  bis  immediate  aim  or  in  thereby  opening  her  eyes 
to  the  hopeles-sness  of  her  passion.  In  1717,  probably 
at  his  instance,  she  retired  from  Dubhn  to  Marley 
Abbey,  her  seat  at  Celbridge.  For  three  years  she  and 
Swift  remained  apart,  but  in  1720,  on  what  occasion  is 
uncertain,  he  began  to  pay  her  regular  -visits.  Sir 
Walter  Scott  found  the  Abbey  garden  still  full 
laurels,  several  of  which  she  was  accustomed  to  plant 
whenever  she  expected  Swift,  and  the  table  at  which 
they  had  been  used  to  ut  was  still  shown.   Bat  ^ 
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oktastrophe  of  her  tragedy  was  at  hand.  Worn  out 
vith  hia  eTasioiu,  she  at  last  (1723)  took  the  desperate 
step  of  writing  to  Stella,  or  aocording  to  another  account 
to  Swift  himself,  demandine  to  know  the  nature  of  the 
connection  with  him,  and  this  terminated  the  melao- 
oholy  history  as  with  a  clap  pf  thunder.  Stella  replied 
by  the  avowal  of  her  mama^e,  sent  her  rival's  letter 
to  Swifl,  and  retired  to  a  friend's  house.  Swift  rode 
down  to  Marley  Abbey  with  a  terrible  countenance, 
petri&ed  Vanessa  by  his  frown,  and  departed  without 
a  word,  flinging  down  a  packet  which  only  contained 
her  own  letter  to  Stella.  Vanessa  died  within  a  few 
weeks.    She  left  the  poem  and  correspondence  for 

{>ublication.  The  former  appeared  immediately,  the 
atter  was  suppressed  nnUi  it  was  published  by  @ir 
Walter  Scott 

Five  yean  aftenrarda  Stella  followed  Vwessa  to  the 
ffrave.  The  srief  which  the  gndual  decay  of  her 
health  evidently  occasioned  SwiiliB  sufficient  proof  of 
the  sinoerity  of  his  attachment,  as  he  understood  it 
It  is  ajust  remark  of  Thackeray's  that  he  everywhere 
faalf'Conscioiisly  recognizes  her  as  his  better  angel,  and 
dwells  on  her  wit  and  her  tenderness  with  a  fondness 
he  never  exhibits  for  any  other  topic  Yet  he  oould 
never  overcome  his  repugnance  to  acknowledge  their 
union  till  she  lay  on  her  death-bed,  when  he  was 
heard  by  Mrs.  Whiteway  (his  cousin,  alady  of  fortune 
and  talent,  who,  tholigh  not  residing  with  him,  super- 
intended his  household  during  his  latter  years)  to  say, 
*'WeIl,  my  dear,  if  you  wish  it,  it  shall  be  owned.' 
She  answered,  "  It  is  too  late."  On  January  28,  1728, 
she  died,  and  her  wretched  lover  sat  down  the  same 
night  to  record  her  virtues  in  language  of  unsurpassed 
simplicity,  but  to  us  who  know  the  stoi^y  more  signifi- 
cant for  what  it  conceals  than  for  what  it  tells.  A  lock 
of  her  hair  is  preserved,  with  the  inaoiption  in  Swifl's 
handwriting,  most  affecting  in  its  apparent  cynicism. 
"  Only  a  woman's  hairt"  "Only  a  woman's  hair,' 
comments  Thackeray  ;  "  only  love,  only  fidelity,  purity, 
innocence,  beauty,  only  the  tenderest  heart  in  the 
world  stricken  and  wounded,  and  passed  away  out  of 
reach  of  pangs  of  hope  deferred,  love  insulted,  and 
pitiless  desertion ;  only  that  lock  of  hair  left,  and 
memory,  and  remorse,  for  the  guilty,  lonely  wretch, 
shuddenng  over  the  grave  of  his  victim."  The  more 
unanswerable  this  tremendous  indictment  appears 
upon  the  evidence  the  greater  the  probability  that  the 
evideuoe  is  incomplete.  Tout  comprendre  c'est  tout 
pardonner.  The  hypothecs  to  whicn  we  have  referred 
must  forever  remain  an  hypothesis,  but  better  than 
any  other  it  not  only  excuses  but  explains. 

Between  the  death  of  Vanessa  and  the  death  of 
The  Stella,  as  though  withheld  by  an  evil  fate 

pJJP'w'"  until  he  oould  no  longer  enjoy  them,  came 
letters.  ^YiQ  greatest  political  and  the  greatest 
literary  triumph  of  Swifl's  life.  He  had  fled  to 
Ireland  a  broken  man,  to  all  appearance^  politi- 
cally extinct ;  a  few  years  were  to  raise  him  once 
more  to  the  summit  of  popularity,  though  power 
was  forever  denied  him.  With  his  fierce  hatred 
of  what  he  recognized  as  injustice,  it  was  impossible 
that  he  should  not  feel  exasperated  at  the  gross  mis- 
govern meat  of  Ireland  for  the  supposed  benefit  of 
England,  the  systematic  exdusion  or  Irishmen  from 
places  of  honor  and  profit,  the  spoliation  of  the  country 
by  absentee  landloras,  the  deliberate  discouragement 
of  Irish  trade  and  manufactures.  An  Irish  patriot  in 
the  strict  sense  of  the  term  he  was  not ;  be  looked 
upon  the  indigenous  population  as  conquered  savafres; 
but  his  pride  and  sense  of  equity  alike  revolted  against 
the  stay-at-home  Englishmen's  contemptuous  treat- 
ment of  their  own  garrison,  and  he  delighted  in  find- 
ing a  point  in  which  the  triumphant  faction  was  still 
vulnerable.  His  Proposal  for  the  Universal  Use  of 
Irish  Mnnvfactures,  published  anonymously  in  1720, 
urging  the  Irish  to  disuse  English  goods,  became  the 
subject  of  a  prosecuUon,  which  at  length  had  to  be 
dropped.   A^reater  opportunity  was  at  hand.  One 


of  the  chief  wante  of  Ireland  in  that  dav,  sad  fbi 
many  a  day  afterwards,  waa  that  of  smaU  curreocy 
adapted  to  the  daily  transacticHiB  of  life.  Qne^1ion8 
of  coinage  occupy  a  large  part  of  the  correspondeiioe 
of  the  primate,  Axchbishop  Boulter,  whose  anxi^y  lo 
deal  rightly  wiUi  the  matter  is  evidendy  very  real  and 
conscientious.  There  is  no  reason  to  think  that  the 
English  ministry  wished  otherwise  ;  but  secret  infln- 
ences  were  at  work,  and  a  patentfor  supplying  Ireland 
with  a  coinage  of  copper  halfpence  was  acoorded  to 
William  Wood  on  such  terms  that  the  ^^6t  accruing 
from  the  difference  between  the  instnnsic  and  tbe 
nominal  value  of  the  coins,  about  40  per  cent,wu 
mainly  divided  between  him  and  the  duchess  of 
Ken(^,  the  king's  mistress,  by  whose  influence  ha 
had  obtfuned  the  privilege.  Smft  now  had  his  oppor- 
tunity, and  the  famous  letters  signed  M.  B.  Dnpier 
(1724)  soon  Bet  Ireland  in  a  flame.  Every  effort  wu 
used  to  discover,  or  rather  to  obtain  legal  evidence 
against,  the  author,  whom,  Walpole  was  asmred,  it 
would  then  have  taken  ten  thousand  men  to  appre- 
hend. None  could  he  procured  ;  the  public  ptenoa 
swept  everything  before  it ;  the  patent  was  cancelled ; 
Wood  waa  compensated  by  a  pension  ;  Swift  was  raised 
to  a  height  of  popularity  which  he  retained  for  the 
rest  of  nis  life ;  and  the  only  real  sufferers  were 
the  Irish  people,  who  lost  a  convenience  so  badly 
needed  that  they  might  well  have  afforded  to  connive 
at  Wood's  illicit  profits.  Perhaps,  however,  it  was 
worth  while  to  teach  the  English  ministry  that  not 
everythinjf  oould  be  done  in  Ireland.  Swift's  pam- 
phlets, written  in  a>Btyle  more  level  with  the  popular 
intelligence  than  even  his  own  ordinary  manner,  an 
models  alike  to  the  controversialist  who  aids  a  good 
cause  and  to  him  who  is  burdened  with  a  bad  oae. 
The  former  may  profit  by  the  study  of  his  marvellous 
lucidity  and  vehemence,  the  latter  by  his^  siiblimti 
audadty  in  exag^ration  and  the  sophistry  with  which 
he  involves  the  innocent  halfpence  in  the  oUoquy  fA 
the  nefarious  patentee. 

The  noise  of  the  Brapier's  letters  had  hardly  died 
away  when  Swift  ao^juired  a  more  durable  a^uhr^t 
glory  by  the  publication  of  GuUivera  fmd*. 
Travels  in  1726.  Tlie  work  had  been  at 
least  partly  written  by  1722,  and  the  keenness  of  the 
satire  on  courts  and'  statesmen  suggests  that  it  wis 
planned  while -Swift's  disappointmenta  as  a  public 
man  were  sUll  rankling  and;  recent  It  is  Swift's 
peculiar  good  fortune  that  his  book  can  dispense 
with  the  interpretation  of  which  it  is  nevertnelesi 
susceptible,  aid  may  be  equally  enjoyed  whether 
its  inner  meaning  is  apprehended  or  not  It  ia  ^ 
true,  so  entirely  based  upon  the  facts  of  human 
nature,  that  the  question  what  purtieular  class  of  per- 
sons supplied  the  author  with  bis  examples  of  folly  or 
misdoing,  however  interesting  to  the  commentator, 
may  be  neglected  by  the  reader.  It  is  also  fortunate 
for  him  that  in  three  parls  out  of  the  four  he  should 
have  entirely  missed  "the  chief  end  I  propose  to 
myself,  to  vex  the  world  rather  than  divert  it  '  The 
world,  which  perhaps  ought  to  have  been  vexed,  ehue 
rather  to  be  diverted ;  and  the  great  saUrist  literal!; 
Btruns  his  powers  ut  pueris  pUuxat.  Few  books  have 
added  so  mndi  to  the  innocent  mirth  of  mankind  u 
the  firHt  two  parts  of  GulHver;  the  misanthropy  is 
quite  overpowered  by  the  fun.  The  third  part,  equally 
masterly  in  composition,  is  less  felicitous  in  invention  ; 
and  in  the  fourth  Swift  has  indeed  carried  out  his 
design  of  vexing  the  world  at  his  own  cost  Human 
nature  indignantly  rejects  her  portrait  in  the  Yahoo  as 
a  gross  libel,  and  the  protest  is  fully  warranted.  An 
intelligence  from  a  superior  sphere,  bound  on  a  voyage 
to  the  earth,  might  actually  nave  obtained  a  fair  idea 
of  average  humanity  by  a  ipreliminary  call  at  Lilliput 
or  Brobaincnag,  but  not  from  a  visit  to  the  Yahoos. 
While  Gvih'ver  is  infinitely  the  most  famous  and 
popular  of  Swift's  works,  it  exhil»ta  no  greater  powen 
of  mind  than  many  others.  Theseoetof  aooceas,  hen 
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u  elsewhere,  is  the  writer's  marvellous  imperturba- 
bilitv  in  paradox,  his  teeming  imagination,  and  his 
rigia  lo^c.  Crrant  his  premises,  and  all  the  rest  fol- 
lows;  his  world  ma^  be  tnmed  topsy-tnrvy,  but  the 
relative  sitaation  of  its  contents  is  anchanged.  The 
pains  he  took  to  be  correct  are  evinced  by  the  care 
with  whioh,  as  Pro£  De  Moraui  has  shown,  he  calcu- 
lated the  proportions  of  Idlupat  and  Brofadingnag 
to  ordinary  homanity  on  the  basis  of  1  to  12  and  12  to 
1  respectivdy,  and  his  copying  the  descniption  of  the 
storm  word  ntr  word  fW>m  Stormy's  ComjMat  Marmer, 
By  Buob  accuracy  and  consistency  he  has  ^ven  the  wild- 
est fiction  imaginable  an  air  of  veracity  nvallin^  Defoe. 

Swifl'a  grave  humor  and  power  of  enforcing  mo- 
Swut's  mentous  truth  by  ludicrous  exaggeration 
latter  vere  next  displayed  in  his  Modatt  I^ODotcd 
for  Preventing  the  Children  of  Poor  Feo^ 
m  Irdand  from  Being  a  Burden  to  thetT  Parents,  by 
fattening  and  eating  them  (1729),  a  parallel  to  the 
Argument  against  Aholisking  Chnsttanit}/,  and  as 
^reat  a  masterpieoe  of  tragic  as  the  latter  is  of  comic 
irony.  The  Directions  to  Servants  in  tike  manner 
derive  tihor  overpowering  comic  force  from  the  im- 
pertarfoable  solemnity  with  which  all  the  misdemeanors 
that  domeslios  can  commit  are  enjoined  upon  them  as 
duties.  The  power  of  minute  observation  displajred 
is  most  remarkable,  as  also  in  Pjltte  Conversation 
(written  in  1731,  published  in  1738)^  a  surprinng 
assemblage  of  the  vulgarities  and  Uivialities  current 
in  ordinary  talk.  As  in  the  Da-eetims,  the  satire, 
though  cutting,  is  good-natured,  and  the  piece  shows 
more  animal  spirits  than  usual  in  Swift's  latter  years. 
It  was  a  last  flash  of  Kayety.«  The  attacks  of  eiddiness 
and  deafness  to  whicn  he  had  always  been  liable  in- 
creased  upon  him,  and  his  literary  compositions  be- 
came oonnned  to  occasional  verses,  not  seldom  indecent 
and  commonly  trivial,  with  the  exception  of  his  re- 
markable lines  on  his  own  death  and  the  delightful 
ffamSton's  Bourn,  and  to  sallies  against  the  Irish 
iMshops,  in  whose  honest  endeavors  to  raise  the  general 
standard  of  their  derf^y,  he  could  only  see  anritrary 
interference  with  individuals.  He  fiercely  opposed 
Archbishop  Boulter's  plans  for  the  reform  of  the 
Irish  currency,  but  admitted  that  his  real  otgeotion 
was  sentimental :  the  coins  should  be  stmok  as  weJl  as 
circulated  in  Ireland.  His  exerUons  in  repressing 
robbery  and  mendicancy  were  strenuous  and  snooessful. 
His  popularity  remained  as  CTeat  as  ever,  and,  when 
he  was  menaoed  by  the  bully  Bettesworth,  Dublin  rose 
as  one  man  to  defend  him.  He  governed  his  cathedral 
with  great  strictness  and  conscientiousness,  and  for 
years  after  Stella's  death  continued  to  hold  a  minia- 
tore  court  at  the  deanery.  But  his  fuKngs  of  mind 
were  exacerbated  b^  his  bodily  infirmities;  he  grew 
mine  and  more  whimsical  and  caprknous,  mormdW 
mspidous  and  morbidly  paramonions :  old  ftiends 
were  estranged  or  removed  by  death,  and  new  friends 
did  not  oome  forward  in  their  place.  For  many  years, 
nevertheless,  he  maintuned  a  oorrespondenoe  with 
Pope  and  BoHngbroke,  and  with  Arbuthnot  and  Gay 
until  their  deaths,  with  such  warmth  as  to  prove  that 
an  ill  opinion  of  mankind  bad  not  made  him  a  mis- 
anthro^,  and  that  human  afi'ectinn  and  sympathy 
were  still  very  necessary  to  him.  The  letters  become 
scarcer  and  scarcer  with  the  decay  of  his  faculties  ;  at 
last,  in  1740,  comes  one  to  his  best  Dublin  iiiend,  Mrs. 
Whiteway,  of  heart-rending  pathos : 

"  I  have  beeo  very  miserable  all  night,  and  to-day  oz- 
tremely  deaf  aod  fall  of  pain.  I  am  so  stupid  and  oon- 
fonnded  that  I  fannot  express  the  mortlflcation  I  am  under 
both  of  body  and  mind.  All  I  can  say  is  that  I  am  not  in 
torture ;  but  I  daily  and  hoarly  expect  it.  Pmy  let  me 
know  how  yoar  health  is  and  your  family :  I  hardly  under- 
stand one  word  I  write.  I  am  sure  my  days  will  be  very 
few ;  ten  and  miserable  they  must  be.  I  am,  for  tiioae  few 
days,  yours  entirely, — Jonathan  Swift. 

"  If  I  do  not  blunder,  it  is  Saturday,  July  26, 1740. 

"  If  I  live  till  Monday  I  sh^  b^  to  roa,  perhapa  for 
8ie  last  time." 


In  March,  1742,  it  was  necessary  to  appoint  guar- 
dians of  Swift's  person  and  estate.  In 
September  of  the  same  year  his  physical  ^""^S 
maJady  reached  a  crisis,  from  whicn  he  death, 
emerged  a  helpless  wreck,  with  faculties 
paralyzed  rather  than  destroyed.  "He never  talked 
nonsense  or  said  a  foolish  thing."  The {wrticnlars  of 
his  case  have  been  invesdgated  by  Dr.  Bnoknill  and 
Sir  WilUam  Wilde,  who  have  proined  that  he  suffered 
from  nothing  that  could  be  called  mental  derangement 
until  the  "labyrinthine  verdgo"  from  which  he  had 
suffered  all  his  Ufe,  and  which  he  erroneously  attrib- 
uted to  a  surfeit  of  fruit,  produced  paralyns,  "asymp- 
tom  of  which  was  the  not  uncommon  one  of  aphasia, 
or  the  automatic  utterance  of  words  ungovemed  by 
intention.  As  a  consequence  of  that  para5'8iB,  but  nob 
before,  the  brain,  already  weakened  by  senile  decay, 
at  length  gave  way,  and  Swift  sank  into  the  dementia 
which  preceded  his  death "  (Craik,  Life  of  Svjiff). 
The  scene  closed  on  October  19, 1745.  With  what  he 
himself  described  as  a  satiric  touch,  his  fortune  was 
bequeathed  to  found  a  hospital  for  idiots  and  lunatics. 
He  was  interred  in  his  cathedral,  in  the  same  cofiBn  as 
Stella,  with  the  epitaph,  written  by  himself,  "Hie 
depoBitnm  est  corpus  Jonathan  Swift,  S.T.P.,  huius 
eoolesisB  cathedralis  decani ;  uIm  sseva  indignatio  ulte- 
rius  cor  la(%rare  nequit.  Abi  viator^  et  imitare,  si 
poteris,  Btrenuum  pro  virili  libertatis  vindicem." 

The  stress  which  Swift  thus  laid  upon  fats  character 
as  an  assertor  of  liberty  has  hardly  been  penonsl 
ratified  by  posterity,  which  has  oompara-  and 
tively  neglected  the  patriot  for  the  genius  chwSrtCT 
and  the  wit.  Not  unreasonably ;  for  if 
half  his  patriotism  sprang  from  an  instinctive  hatred 
of  oppression,  the  other  half  was  disappointed  egotism. 
He  utterly  lacked  the  ideal  aspiration  which  the  pa- 
triot shomd  possess:  his  hatred  of  villany  was  far 
more  intense  than  fais  love  of  virtue.  Hie  same  oramp< 
ing  realism  clings  to  him  everywhere  beyond  the  do- 
mun  of  politics, — in  his  religion,  in  his  fancies,  in  hta 
affiecdons.  At  the  same  Ume,  it  is  the  secret  of  his 
wonderful  concentration  of  power :  he  realizes  every- 
thing with  such  intensity  that  he  cannot  fail  to  be 
impressive.  Except  in  his  unsuccessful  essay  in  his- 
tory, he  never,  after  the  mistake  of  his  first  Pindaric 
attemptSj  strays  beyond  his  sphere,  never  attempts 
what  he  is  not  qualified  to  do,  and  never  fuls  to  do  it. 
His  writinj^  have  not  one  literary  fault  except  their 
occasional  looaeness  of  ^mmar  and  their  frequent 
indecency.  Within  certain  limits,  his  imagination  and 
invention  are  as  active  as  those  of  the  most  creative 
poets.  As  a  master  of  humor,  irony,  and  invective  he 
nas  no  superior;  his  reasoning  powers  are  no  less  re- 
markable within  their  range,  but  he  never  gets  beyond 
the  range  of  an  advocate.  Few  men  of  so  much  men- 
tal force  have  had  so  little  genius  for  speculation,  and 
he  is  constantly  dominated  by  fierce  instincts  which  he 
mistakes  for  reasons.'  As  a  man  the  leading  note  of 
his  character  is  the  same, — strength  without  elevation. 
His  master  passion  is  imperious  pride, — the  lust  of 
despotic  dominion.  He  would  have  his  superiority  ao* 
knowledged,  and  cared  little  for  the  rest.  Place  and 
profit  were  comparatively  indifferent  to  him ;  he  de- 
clares that  he  never  received  a  farthine  for  wiy  of  his 
works  except  GnUiver^s  Travels,^  and  that  only  by 
Pope's  management ;  and  'he  had  so  little  regard  for 
litenuy  fame  that  he  put  his  name  to  only  one  of  his 
writings.  Contemptuous  of  the  opjnion  of  his  fel- 
lows, he  hid  his  virtues,  paraded  his  faults,  aflected 
some  fkilings  from  which  he  was  really  exempt,  and. 
since  his  munificent  charity  could  not  be  concealed 
from  the  recipients,  labored  to  spoil  it  by  fpKtuitous 
surliness.  Judged  bv  some  passages  of  his  life  he 
would  appear  a  heartless  egotist,  and  yet  he  was  capa- 
1  ble  of  the  sinoerest  friendship  and  could  never  dis- 
I  pense  with  human  sympathy.  Thus  an  object  of  pity 
[  as  well  as  awe,  he  is  the  most  tragic  figure  in  our  tit- 
I  erature, — the  only  man  of  his  age  wh&-0)uld  be  iCon- 
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ooired  as  afibrding  a  groundwork  for  one  of  the  crea- 
tions of  Shakespeare.  *'To  think  of  him,"  says 
Thackeray,  is  like  thinking  of  the  nun  of  a  great 
«mpire."   NoUiing  finer  or  traor  ooald  be  said. 

Swift's  correspondence  is  the  besi  anthority  for  bis  life. 
Of  his  coDteraporariea,  we  are  mainly  indebted  to  bis  pane- 
gyrist Delany  and  his  detractor  Lord  Orrerr.  Hawkes- 
worth  compiled  tbe  particolars  of  bis  life,  and  pablisbed  what 
was  the  standard  edition  of  bis  works  till  the  apuearance  of 
Six  Walter  SeoW*  In  1814.  ThiB  edition  Is  not  likely  to  be 
sepeiseded,  bnt  might  with  great  advantage  be  reisened 
with  amendments  and  additions.  The  biography  prefixed 
is  based  on  Hawkesworth,  bot  is  fto  more  copiously  and  ele- 

gntly  written.  At  the  same  time  4Ae  antbor's  vlewB  are 
iqaently  conventional,  hia  Judgments  snperficial,  and  his 
good  natnre  has  made  him  too  indulgent  to  his  hero.  The 
late  John  Forster  sul^ected  all  available  records  of  Swift's 
life  to  the  moat  diligent  scrutiny,  and  in  187S  published  the 
first  volume,  coming  down  to  1711,  pf  a  biogr^hy  intended 
to  have  been  completed  in  three  volumea.  Invaluable  in 
m«iy  respects,  it  exhibited  tbe  process  as  well  as  tbe  result 
of  biography,  and  hence  threatened  to  be  too  long.  Mr.  H. 
Craik,  succeeding  to  the  post  vacated  by  Forster's  death, 
judiclouBly  reduced  the  scale,  and  produced  in  one  volume 
(1882)  a  work  which  will  long  rank  as  the  standard  one  on 
the  subject.  Bemarkable  monographs  on  Swift  have  been 
produced  by  Leslie  Stephen  in  the  "Men  of  Letters  "  series. 
Dr.  Johnson  in  the  Livea  of  the  PoeU,  Ttiackeray  in  the  Eng- 
luh  IfumorUta.  Mr.  Stephen  is  anxiously  impartial ;  John- 
son's acnteuess  is  perverted  by  his  antipathy ;  Thackeray, 
aa  is  natural  in  a  novelist,  has  dwelt  disproportionately  on 
the  romantic  side  of  Swift's  history,  and  bis  pity  for  Stella 
Kid  Vanessa  forms  too  large  an  element  in  his  general  judg- 
ment. But  he  has,  better  than  any  one  else,  apprehended 
Uie  fearfkilly  tragic  element  in  Swift's  character  and  for- 
tunes. Swift's  early  lifo  has  been  carefully  investigated  by 
Dr.  Barrett  of  Trinttr  College,  and  tfae  final  epoch  of  bis 
life  by  Monck  Maaon  and  Sir  William  Wilde.  His  great- 
ness is  exaggerated  and  his  failings  are  extenuated  in  two 
brilliant  articles  in  the  Quarterlp  Eeview,  vols.  cli.  and  civi. 
Minor  points  in  hia  life  and  writings  have  received  much 
elucidation  from  numerons  inquirers,  especially  the  late 
Mr.  Charles  Dilke  and  Colonel  F.  Grant.  Mr.  Stanley  I^ne 
Poole  has  edited  selections  from  his  works  and  corrtispond- 
ence,  with  excellent  notes  and  preikces,  and  has  prepared  a 
valuable  bibliography.  (b.  g.) 

SWIMMING  AND  DIVING.  In  the  case  of  man 
*  the  power  of  swimming  is  acquired,  not  natural.  As 
compared  with  the  lower  animals,  to  most  of  which  it 
comes  ^rfecU^  easily,  he  is  at  a  disadvantage  in  its 
acquisition,  owing  not  to  his  greater  relative  weight 
60  much  as  to  the  position  of  his  centra  of  gravity, 
aktnj;  with  thq  fact  that  in  the  case  of  quadrupeds  the 
motions  which  serve  to  support  and  propel  them  in 
the  water  are  very  similar  u)  thrae  of  locomotion  on 
land.  No  race  of  mankind,  however,  can  be  men- 
tioned to  which  the  art  is  unknown,  and  in  many  bar- 
barous countries  it  is  more  widely  diffused  and  carried 
to  greater  perfection  than  amongst  the  dlvilized  na- 
tions of  the  world. 

For  learning  to  swim^  a  quiet  sandy  beach  is  the 
best  place,  aa  sea  water  rs  more  buoyant  than  freah. 
All  artificial  aids,  such  aa  corks,  air  belts,  cork  jackets, 
inflated  bladders,  and  the  like,  may  be  avoided :  they 
raise  some  parts  of  the  body  too  high  above  and  so 
sink  others  too  far  below  the  natural  plane  of  SotAtion, 
whereas  the  first  fundamental  rule  is  that  the  mouth 
only  should  be  above  water,  and  the  legs  close  to  the 
surface.  Belts,  etc. ,  are  also  apt  to  become  misplaoed 
and  so  cause  trouble  and  annoyance  as  well  as  danger. 
It  is  b^t  for  beginners  to  take  some  instruction  from 
a  practical  teacher,  though  many  have  become  adepts 
by  merely  watching  good  performers.  Confidence  in 
the  floating  power  of  the  body  is  the  first  thing  to  be 
acquired.  The  easiest  way  of  floating  is  to  lie  on  the 
back  (which  should  be  slightly  hollowed),  the  arms 
being  stretched  out  beyond  the  head  but  not  lifted 
out  of  the  water ;  this  attitude  not  only  facilitates 
respiration  but  counterbalances  the  weight  of  the 
lower  limbs.  The  knees  may  be  bent  outward,  the 
toes  also  pointing  sideways,  the  hips  rigid,  so  assist- 
ing to  keep  the  legs  up  as  close  as  possible  to  the  top 
of  the  water.   By  easy  breathing  one  will  soon  he 


convinced  that  properly  balanced  and  with  lungs  kepfc 
charged,  the  body  will  Hnert  its  hnqyanOT. 

To  further  enoUe  him  to  realize  uiat  water  is 
capable  of  supportjng  tfae  human  body,  the  learner 
may  adopt  the  following  ^lan.  Walk  down  the  steps 
of  a  bath,  or  along  a  shelvmg  beach  on  a  calm  d^,  tuto 
about  3  feet  of  water :  turn  and  face  the  shallow  place, 
and,  having  taken  a  breath,  stoop  down  and  try  to 
pick  an  egg  or  some  similar  object  (a  handful  of  sand 
will  suffice)  from  the  bottom.  Repeat  this  aeveral 
times  leisurely,  going  titrther  out  at  each  venture,  till 
the  water  reaches  up  to  but  not  higher  thui  the 
middle  of  the  chest.  It  will  soon  be  found  that  tha 
otyeot  is  not  so  easy  of  recovery,  luid  the  begianw 
learns  that  but  Uttte  exertion  is  required  to  keep  the 
body  afloat.  When  this  experience  has  been  gained 
the  novioe  should  commence  with  the  Breeut  &nlee, 
which  is  nowadays  sometimes  unjusdy  set  sode  aa 
the  "old  stroke.  It  is  neat,  natural,  and  gracefid 
enough,  though  necessarily  the  slowest,  from  the 

?:reat  reedstauce  of  the  chest  to  the  water  and  tbe 
act  that  part  of  the  arm  stroke  is  negatived  by  its 
own  movement  Like  walking  in  pedestriaoism,  how- 
ever, it  forms  the  groundwork  of  every  other  teanch 
of  the  art,  and  cannot  safely  be  overlooked.  The 
stroke  is  commenced  by  placing  the  hands  with  the 
backs  upward,  and  the  wnsts  bent  so  that  the  fin^ra 
will  point  to  tbe  firont,  the  insides  of  the  wrist-joints 
between  arm  and  thumbs  touching  the  breast  not 
lower  than  4  inches  under  water.  Begin  the  stroke 
by  pushing  the  arms  gently  forward  to  tlieir  full  et- 
tent,  keeping  the  palms  Sat  and  the  fingers  dosed. 
Now  turn  the  pauns  of^th  hands  outward,  and 
make  a  strong  stroke  to  the  right  and  left  by  each  am 
through  an  angle  of  90** ;  in  this  part  of  the  stroke 
tJie  two  arms  deaoribe  a  semictrole,  of  which  the 
head  may  bo  termed  the  centre.  It  must  be  most 
distinctly  home  in  mind  that  all  depreeenon  of  the 
hands  mil  tend  to  raise  the  body  perpendicularly, 
whereas  the  only  true  position  in  swimming  ia  the 
horizontal,  which  propels  it  forward.  To  complete 
the  arm  movement,  bend  the  elbows  backward  and 
inward,  until  they  come  close  to  (but  not  neoessaril; 
touching)  the  sides  of  the  body.  Carry  tfae  hands  in 
a  straight  line  edgeways  to  the  position  from  which 
thev  started  in  front  of  the  ohest.  Simultaneoiuly 
with  the  stretching  of  the  hands  from  the  front  of  the 
body  the  feet  are  strudc  oat  to  tfae  utmost  widtfa  in  a 
way  deft  for  them  hy  the  toes.  As  the  arms  are 
being  brought  round  m  tbe  semicircular  motion  the 
lower  limbs  are  stiffened  and  brought  firmly  together 
by  grasping  the  water,  so  to  speak,  with  the  whole  of 
^e  leg,  more  especially  between  the  knees,  ankl^ 
and  aolc^  and  toes  of  the  feet  Whilst  thus  impart- 
ing forward  motion  to  the  swimmer,  they  finish  in  a 
straight  line  behind  the  body.  Then,  when  the  anm 
are  bent,  and  the  hands  are  being  brought  to  the 
front  of  the  body,  the  knees  are  turned  outward, 
heels  kept  together,  toes  also  turned  out,  and  the  feet 
are  carried  up  to  the  bod^  and  in  this  portion  are 
onoe  more  ready  for  repeating  the  movements  as  de- 
scribed, ^^noers  must  be  careful  not  to  make  the 
arm  movements  quicker  than  those  of  tbe  legs,  and  it 
must  be  distinctly  remembered  that  the  latter  are  the 
^reat  propellers.  Unison  of  the  movements  as  meo- 
tioned,  and  regularity  in  each  part  of  the  s^ke,  an 
indispensable  to  perfeotion.  All  huny  and  excite- 
ment must  be  carefxilly  avoided,  and  eveir  complcls 
stroke  and  kick  gone  about  with  mechanical  precision 
and  neatness.  The  only  part  requiring  strong  mus- 
cular exertion  being  t:he  closing  of  the  legs  after  they 
have  been  spread  wide  apart, — the  one  strong  pro- 
peUing  element, — every  eDPort  is  to  be  made  to  en- 
sure correctness  and  power  in  its  performance.  The 
arm  movements  should  be  easy  and  gracefiil,  all  jerb- 
ness  or  suddenness  of  motion  being  carefully  avoidw. 

BreRthing  should  be  unrestrained  and  natural,  with- 
out gasping,  si)utteriog,  or  short  w  sndden  heanaiSi 
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A  safe  rale  is  to  have  a  &U  breath  at  eveiy  stroke,  J 
its  divimon  being  regulated  as  follom :  Blow  slowljr  i 
ootward  when  the  first  part  of  the  arm  movement  is ' 
bung  performed,       stretched  out  in  front ;  inspire 
as  die  nands  are  ffoiax  outward  and  round.   Then,  as 
the  lungs  are  fiuly  charged,  no  effort  is  neoessaiy  to 
suspend  respiration  while  the  hands  are  carried  in  to 
the  front  of  the  body  again.   This  regularity  of  breath- 
ing is  essential  to  pleasure,  comfort,  and  gracefulness 
of  action.   The  nostrils  and  air-passages  should  always 
be  thoroughlv  cleared,  the  mouth  cteansed,  and  the 
throat  garbled  before  entering  the  water. 

Swimmmff  on  Ihe  Back  is  a  pleasant  and  useful 
branch  of  the  art ;  the  chief  requisite  for  its  acquire- 
ment is  confidence.  The  tyro  should  begin  practice 
in  water  reaching  up  to  about  the  upper  part  of  the 
cheat,  turn  his  Daok  doreward*  tak6  a  long  breath, 
and  lie  gently  Imckwaid  in  Uie  water,  keeping  the 
hands  on  the  waist  with  the  elbows  extended  outward, 
the  chest  being  expanded,  and  the  breath  held.  As 
one  lies  well  back  toe  feet  will  be  lifted  off  the  ground ; 
they  should  then  be  spread  outward  as  far  apart  as  pos- 
sibie,  in  the  same  position  as  when  they  are  opened  up 
in  breast  swimming.  The  body  and  legs  are  thus  lying 
extended  at  full  length  like  the  letter  Y,  the  legs  form- 
ing the  branches  or  fork.  Now  comes  the  propelling 
part  of  the  movement  As  in  the  firont  stroke,  the 
mnsoles  are  set,  and  the  legs  are  by  one  strong  motion 
brought  firmly  and  closely  together.  Whiie  this  is  being 
done  the  toes,  by  a  slight  movement  of  the  ankle,  are 
turned  upward^  and  so,  as  the  movement  is  finished, 
the  gre&t  toes,  mner  ankles,  and  inside  of  the  whole 
leg  meet  This  motion,  strongly  but  not  jerkily  ex- 
ecuted, sends  the  body  forward,  and  when  toe  impetus 
obttuned  is  neariy~not  quite— expended,  the  legs 
are  bent,  so  that  the  feet  are  drawn  close  up  to  the 
bunk,  with  the  knees  outward  and  heels  together. 
The  stroke  is  renewed  by  spreading  apart,  dosiug 
again,  and  so  on.  The  breath  is  exhaled  when  spread- 
ing and  closing  the  legs,  and  inhaled  as  the  feet  are 
drawn  up  to  the  body.  If  greater  speed  is  wanted, 
the  hands  can  be  used  as  sculls  by  carrying  them  out- 
ward from  the  body,  but  at  the  same  time  level  with  it, 
palms  facing  downward.  When  the  arms  are  suffi- 
ciently extended  to  be  in  a  line  across  from  hand  to 
hand,  the  wrists  are  turned  to  allow  of  the  palms  of 
the  hands  facing  toward  the  feet,  thumbs  upward. 
Elbows,  wrists,  and  hands  are  now  firmly  braced,  and 
a  strong  puU  towards  the  legs  is  made.  This  is  the 
progressive  motion,  and  should  be  performed  just  as 
the  legs  are  being  closed. 

Another  style  is  to  bend  the  elbows  downward,  so  as 
to  allow  of  the  hands  being  carried  upward  idon^  the 
sides  of  the  body,  thumbs  inward,  and  palms  radng 
the  bottom  of  the  water.  When  the  hands  have  been 
carried  up  to  the  armpits  they  are  spread  apart  to  the 
full  extent  of  the  arms,  and  the  propelling  part  is  per- 
formed as  in  the  other  method  by  pumng  strongly 
toward  the  legs. 

A  suU  more  powerful  ^Toke,  and  one  used  at  com- 
petitions, is  accomplished  carrying  the  hands  up  to 
the  armpits,  as  deseribed  in  last  method ;  theo,  turn- 
ing the  wrist  so  as  to  allow  of  the  palms  of  the  buids 
famng  upward,  point  the  fingers  tn  the  direction  of 
progress,  stretch  both  arms  as  far  as  possible  in  a  line 
with  the  body  and  beyond  the  head,  and  turn  the 
wrists  half  round,  until  the  hands  are  back  to  back, 
thumbs  upward.  The  propelling  action  is  now  per- 
formed by  sweeping  both  hands  outward  and  round 
until  they  touch  the  legs  and  the  arms  are  once  more 
straight  along  the  sides  of  the  bodjr.  There  isa  double 
kick  m  this  style,  and  the  action  is  as  follows  :  When 
the  hands  are  being  carried  up  to  the  shoulder  one 
kick  is  delivered  ;  then  as  the  arms  are  being  carried 
beyond  the  head  the  nether  limbs  are  drawn  up  in 
position  for  another  kick,  which  is  delivered  as  the 
arms  are  sweeping  down  on  the  stroke.  This  is  no 
mert^  orz^amental  stroke,  but  combines  in  its  pnwdce 


graoe  with  power,  and  enables  the  swimmer  to  move 
Uirongh  the  water  at  great  speed. 

Another  racing  back  s^ke  is  p^ormed  \f7  lifting 
hancU  and  arms  out  of  the  water  at  the  finish  of  the 
puO  downward,  carrying  them  in  the  air,  stretching 
them  at  full  length  forward  beyond  the  head,  and  then 
dipping  them  into  the  water,  executing  the  positive 
part  of  the  stroke  as  in  the  last-desoribed  method.  In 
this  stroke  there  is  only  a  aini^e  kick  to  each  pUll  of 
the  arms,  the  legs  being  drawn  up  as  the  arms  are 
swung  up  in  the  air  and  closed  as  the  arms  are  polled 
through  the  water.  While  this  movement  is  much 
practiced  by  some  experts,  it  is  neither  so  graceful  noi 
so  speedy  as  the  other,  and  there  is  much  splashing, 
while  steering  is,  in  the  case  of  a  close  race,  likel;^  to 
become  rather  erratic  Both  are  at  the  present  time 
the  fastest  known  methods  of  swimming  on  the  back, 
and,  with  moderately  good  turning  and  pushing  in  > 
swimming  bath,  100  yards  should  be  covered  in  about 
74seoonaB,  probably  less. 

Of  treading  as  a  branch  of  swimming  something 
should  he  known  by  every  one.  It  is  the  only  depart- 
ment of  the  art  that  is  at  all  natural:  and,  if  treading 
were  resorted  to  in  oases  of  acridental  immersion, 
three-fourths  of  the  resulting  deaths  would  be  pre- 
vented. The  essential  condition,  of  course,  is  that  the 
hands  be  kept  under  water.  When  one  falls  into 
water  the  legs  sink  and  the  body  assumes  a  perpen- 
dicular position,  the  water  splashes  over  the  face,  and, 
once  the  eyes  become  filled  or  the  mouth  covered,  the 
inclination  of  any  one  unable  to  swim  is  to  throw  the 
hands  up  and  make  an  effort  as  if  to  creep  along  on  the 
surface.  These  efforts  only  increase  the  danger  of  the 
position.  On  becoming  submerged  one  should  keep 
perfectly  inactive  for  a  mief  time ;  the  head  will  soon 
rise  above  the  aarfaoe,  and  at  this  moment  one  ought 
to  beat  downward  with  both  hands  alternately,  never 
allowing  them  to  splash  or  disturb  the  surmee,  the 
head  being  leaned  back  so  as  to  keep  only  the  face  and 
nostrils  clear.  The  back  of  the  head  and  ears  may  be 
covered,  but  this  does  not  matter.  The  motions  of  the 
hands,  exactly  similar  to  those  of  a  dog's  forepaws 
wbon  swimming  and  walking,  are  to  be  continued,  the 
feet  at  the  same  time  striking  down — not  hurriedly, 
nor  with  sudden  jerky  movement,  but  easily  and  grace- 
fully, the  ankles  moving  as  if  working  treadles,  so 
that  the  soles  of  the  feet  act  as  sustaining  and,  it  may 
be,  propelling  surfaces.  The  movements  of  huids  and 
feet  may  be  altered  by  beating  downward  with  both 
han^  at  once,  or  both  feet  at  once,  but  in  oases  of  ac- 
cident the  former  action  is  to  be  recommended.  Swim- 
mers, when  treading  at  competitions  or  for  display, 
either  fold  their  arms  across  their  chest  or  hold  hands 
and  arms  above  the  surface.  In  artistic  swimming 
trials,  as  much  as  possible  of  the  body  should  be  shown 
above  the  surfaoe,  and  bobbing  up  and  down  ought  to 
be  avoided.  Treading  is  of  much  importance  even  ttf 
a  good  swimmer,  as  it  allows  htm  to  divest  himself  of 
upper  clothing,  and  enables  him  to  lay  hold  of  any- 
thing, such  as  a  rope  or  line  that  does  not  quite  reach 
the  surface ;  it  is  also  the  most  comfortable  position  in 
which  one  can  partake  of  refreshment  in  case  of  along 
swim,  and  is  uMfUl  for  pnrpcees  of  oonversation. 

The  Side  Stroke  may  be  said  to  hold  in  swimmins  a 
poention  somewhat  similar  to  that  of  ranning  in  pedea- 
trianism ;  as  it  becomes  better  known,  the  ulvantages 
of  this  style  of  aquatic  progression  are  becoming  more 
and  more  appreciated.  The  practice  of  it,  however, 
ought  not  to  be  begun  until  complete  proficiency  has 
been  attained  in  the  primary  stroke.  Its  main  recom- 
mendations are  apparent  almost  at  a  glance.  A  good 
average  side  movement  will  carry  the  swimmer  a  stroke 
in  two  seconds,  each  stroke  covering  a  distanteof  fully 
six  feet.  The  method  is  said  by  some  to  have  been  in- 
troduced by  George  Pewters  about  the  year  1850.  The 
body  is  turned  on  either  side,  but  preferably  with  iha 
right  side  downward,  as  thereby  the  legs  aet  more 
i  freely  and  naturally  and  the  heart  has  no  weight  on  it 
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to  impede  ite  action.  The  head  is  more  immersed  and 
thereby  reduced  in  weight,  being  supported  by  the 
water  and  not  by  any  maacalar  exertion  of  the  neck  or 
shoulder,  and  the  lower  eztremities  are  less  immersed 
than  in  tiie  breast  s^ke.  If  one  is  lyiujf  on  the  right 
side,  the  rij^ht  arm  is  thrown  boldly  out  in  front,  with 
the  palm  ot  the  hand  downward  and  on  a  level  with 
the  lower  side  of  the  he^.  When  pushed  out  to  fhe 
utmost  it  is  kept  rigid,  brought  downward  through  the 
water  in  one  strong  movement,  without  any  bending 
of  either  wrist  or  elbow,  and  this,  the  positive  action, 
k  finished  when  the  hand  has  reached  the  le^s,  and 
comes  between  these  limbs  at  full  stretch.  It  la  then 
carried  up  along  the  body  to  the  chin,  and  the  stroke 
renewed.  The  left  hand  is  formed  into  a  sooop,  turned 
outward  by  the  wrist  at  right  angles  to  the  fore-arm. 
The  left  arm,  with  the  elbow  bent,  is  then  directed 
outward,  and  makes  a  straight  pullins  (not  droolar 
nor  swinging)  stroke  to  the  left  hip.  When  one  arm 
is  performing  the  negative  the  other  is  at  the  poutare 
part  of  the  stroke.  The  action  of  the  legs  should  be  long 
and  vigorous,  and  they  should  never  cross  each  other, 
but  should  work  in  unison  with  the  arms  and  shoul- 
ders. The  left  knee  is  brought  up  in  front  of  the  body, 
with  the  foot  in  front  of  and  at  right  angles  to  the 
body.  Put  the  foot  in  a  line  with  tnefrontof  the  leg, 
and  bring  it  round  to  meet  the  other  in  a  line  with  the 
body.  Meanwhile  Bb«t«ih  the  right  or  lower  leg  as 
far  away  as  possible  from  the  body  toward  the  Gwk 
and  then  bringit  down  to  meet  the  other  by  a  powerful 

C'n  stroke.  The  legs  are  then  returned  upward  to  the 
y,  the  heels  touching,  the  knees  apart,  the  toes  of 
the  left  foot  forward  and  of  the  ri^ht  foot  downward. 
To  learn  this  graceful  and  useful  side  stroke  some  per- 
sons need  long  and  steady  practice  ;  others  acquire  it 
comparatively  quickly.  The  swimmer  steers  with  his 
left  or  right  hand  and  arm  as  the  direction  demands. 
The  head  and  neck  must  be  held  in  one  position,  not 
raised  nor  turned  at  any  part  of  the  stroke.  Bearings 
should  be  taken  from  what  can  be  seen  in  the  line  of 
vision  away  from  and  in  front  of  the  body,  and  only 
very  seldom,  Indeed,  should  the  head  be  turned  to  look 
in  advance.  Breath  is  inhaled  as  the  under  hand  is 
pulling  downward,  and  exhalatitm  should  tal(e  place 
while  the  mouth  is  immersed,  which  is  when  the  up- 
j^enuost  hand  is  performing  the  stroke  along  the 

tie  ooinoident  movement  of  arms  and  1^  may  be 
thus  described :  As  the  legs  are  bent  up  to  the  body 
the  upper  or  left  hand  has  been  stretched  in  front  and 
the  right  or  lower  arm  has  just  finished  tlfe  pull.  As 
the  top  arm  pulls  downward  the  legs  are  opened  wide 
and  almost  in  the  same  motion  swung  round  and  closed. 
It  will  be  apparent  that  the  legs  are  returned  upward  I 
with  knees  bent  as  the  downward  pull  is  being  per- 
formed with  the  lower  arm.  No  effort  is  to  be  made 
to  sink  the  head,  neither  is  it  to  he  held  up  in  any  wav. 
The  turn  of  the  body  by  the  power  of  the  strokes  mSa 
be  quite  enough  to  allow  of  uie  lips  being  sufficienUy 
clear  of  the  water  for  the  purpose  of  inspiration. 
There  should  be  no  sudden  pull  at  any  part  wh^ver 
of  this  complete  stroke. 

The  Overhand  Stroke,  when  properly  practiced  and 
ac(|iured,  is  the  most  useful  and  easy  of  all  styles  of 
swimming.  Beginners,  however,  should  beware  of 
a^vjuiiing  it  before  they  are  thorough  adepts  with  the 
side  stroke,  otherwise  they  lose  all  power  of  speed  and 
good  appearance.  Harry  Gurr  is  sometimes  said  to 
''nave  been  the  inventor  of  this  stroke  in  1863,  but 
Harry  Gardener,  in  August  of  the  year  j)reviou8,  when 
he  won  the  500  yards  championship  m  Manchester, 
used  the  overhand  or  overarm  stroke.  The  only 
movemeoits  of  the  side  sUnke  which  differ  from  those 
of  the  overhand  are  those  of  the  left  or  upper  arm  and 
hand.  Bv  carrying  this  arm  in  the  air  a  lengthened 
reach  is  obtained  above  the  surface.  As  in  the  side 
strnke,  the  head  lies  as  far  as  possible  into  the  water, 
the  body,  legs,  and  feet  in  a  strught  Une  level  widi 


and  cl<MSe  to  the  surface.  The  left  arm  is  carried  for- 
ward and  stretched  as  far  as  possible  out  of  the  w&ter 
in  a  line  with  the  lace  and  in  advance  of  the  liead. 
The  arm  and  hand  re-enter  the  water,  and  are  puUed 
through  it  with  the  strongest  propelling  stroke.  The 
limb  out  of  water  should  be  earned  through  the  air 
quietly,  gracefully,  and  evenly  till  dipped  for  the 
stroke,  not  swung  uselessly  round  from  the  shoulder 
in  a  half  circle.  The  left  arm  and  hand  being  in  the 
air,  the  head  lies  deeper  in  the  water  than  in  the  ade 
stroke,  and  it  is  reduced  in  weight.  The  legs  vurk 
simultaneously  with  the  left  arm ;  that  is,  tney  are 
drawn  up  as  this  arm  reaches  in  front,  and  an  at  tbdr 
nearest  wide  stretch  by  the  tame  it  is  in  pomtion  for 
the  pull ;  they  are  then  pulled  stron  together  as  the 
uj>per  arm  is  performing  its  strong  movement  At  na 
time  when  the  upper  arm  is  being  carried  forwiTd 
above  the  water  should  the  hand  be  higher  than  a  very 
few  (say  about  three)  inches  above  the  surface.  The 
elbow  alone  is  elevated,  and  is  the  highest  part  of  the 
arm.  In  fact,  the  hand  is  so  close  to  the  surface  tbit, 
on  being  lifted  upward  after  the  delivery  of  the  stroke, 
the  wrist  has  to  oe  bent;  otherwise  the  fingers  wonla 
actually  touch  the  water.  Once,  however,  the  band 
comes  oppoute  the  eyes  it  is  straightened  in  aline 
with  the  fore-arm  and  in  this  poution  carried  to  the 
dipping  point.  Breathing  is  regulated  in  precise!}'  the 
same  way  as  when  swimming  ny  means  of  the  aide 
stroke. 

TouAingand  T^mtni;. — ^Tfae  methods  of  "tovdi  and  tnm" 
were  brought  into  vogue  by  the  now  Dumerom  Bwimmiiig 
races  in  baths.  Whether  the  hatha  be  long  or  Bbort,  fnnn 
10  to  15  feet  in  the  pash-off  is  gained  at  each  end  of  every 
length  by  al]  competitors.  AssnmiDK  that  the  BwimmerH 
using  the  side  or  overtuuid  stroke  and  going  on  tbe  riK^t 
side,  the  method  to  be  adopted  is  as  follows:  When  withfai 
3  feet  of  the  end  wall  of  the  bath  the  left  or  upper  hand 
qaite  its  propelling  movement,  and  reaches  in  front  ot 
the  head  till  it  touches  tbe  wall  just  above  water^tnark. 
Tbe  palm  of  the  hand  is  then  plueed  horizontally  on  tbe 
wall,  the  fingers  to  the  right,  which  is  tbe  directtou  t* 
which  one  is  turning;  the  little  dinger  is  uppermost  and 
thumb  undermost.  The  knees  are  bent,  and  the  t>ody,sov 
close  to  the  wall,  is  turned  to  the  right  on  its  own  axis  bf 
the  lefb  hand,  after  which  the  feet  press  against  the  wall 
under  the  hand.  As  in  diving  and  plunging,  the  liody,  trm, 
and  hands  are  in  a  straight  line,  and  the  head  between  tbe 
bioepe,  ail  under  water.  The  thighs  are  doubled  apnii^er 
the  loins,  the  calves  of  the  le^  touching  tbe  back  of  the 
thighs,  and  the  soles  of  the  feet  pressing  hard  against  tbe 
wail.  A  strong  push-off  is  made  by  tbe  feet  and  legs, 
the  swimmer  resumes  bis  ordinary  stroke  and  oonne  for  a 
new  length. 

Ocean  Swimming.— Penont  having  fh>m  any  cause  to  nrin 
in  tbe  hoavy  rolling  breakers  of  mid-ooeao  should  use  tin 
side  stroke  when  avulable.  No  attempt  should  be  nudf  t» 
breast  or  mount  the  waves.  By  taking  their  direetioi)  a 
aide-stroke  swimmer  is  carried  an  unexpectedly  long  <iiB- 
tance.  The  large  dangerous  rollors  come  almost  in  regnlir 
succession  after  an  interval  of  small  waves.  The  swimmer 
soon  notices  them,  fills  his  lungs,  swims  iuto  them,  dnekini 
the  head,  and  quickly  emerges  when  tite  wave  has  paned. 
Then  a  ffeeh  supply  of  breath  la  inhaled. 

Plunging— In  this  the  performer  enters  tbe  water  In  some- 
what the  same  manner  as  when  diving  (see  below ),  but  at  • 
flat  angle,  and  from  the  moment  of  doing  so  makes  no  active 
muscular  movement  whatever  of  any  part  of  the  bodjr  oa- 
der  water.  Flanging  came  into  vogue  as  the  most  gtieefo\ 
and  practical  method  of  starting  in  swimming  races.  From 
3  to  5  feet  above  the  water-level  makes  tbe  best  sprio^Dg 
point,  whether  A-mu  bank,  board,  or  rock.  The  knees 
Bbould  be  kept  tt^ther  and  slightly  bent,  with  the  wdxfct 
on  the  balls  of  the  feet  and  the  longs  fully  charged.  The 
spring  forward  at  the  signal  to  start  is  given  with  all  mns- 
calar  power  available.  A  swing  of  the  arms  iVom  behinil  is 
taken,  and,  as  the  feet  quit  their  support,  the  arms  are 
swung  forward  so  as  to  rise  up  to  and  straight  beyond  the 
head.  The  body  is  shot  into  mid-air  as  far  as  possible, and, 
before  touching  tbe  water,  the  head  falls  between  the  anus 
till  the  chin  just  touches  the  cheat  and  the  e»r  grazes  the 
inside  of  the  biceps.  The  body  now  glides  gracefully  and 
almost  noiselessly  into  tbe  water,  with  the  chest  slightly 
hollowed,  the  shoulders  contracted,  and  the  arms  rigidly 
braced  out  strMght.  The  hands  are  now  laid  flat  and  tha 
thumtn  locked,  whUe  the  hips  and  aakles  arc  kept  in  saa 
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rigid  straight  line,  vritli  the  aol«8  of  the  feet  tarned  apwatd  | 
and  level  with  the  snrfaoe,  the  toes  pointing  stmigbt 
behind.  The  forward  motioQ  from  the  spring  continoes  as 
long  as  the  body  will  tfoat  and  the  air  in  the  laugs  can  be 
held,  when  the  feet,  followed  hj  the  arms,  begin  to  sink, 
sod  the  plaager  ends  bis  performaoce  by  merely  raising  his 
head.  Adepts  in  thie  bnuieh  have  aaved  themselTea  Srom 
«  sinking  vessel  by  a  long  plnnge  flrom  the  sbip^s  side,  and 
•0  by  one  effort  bare  got  clear  out  of  the  vortex  tlut  is 
caused  by  her  settling  down  and  ainking. 

i>ivM|r.  —  The  rule  in  diving  aa  diattnguished  from 
idnnging,  is  most  explicit.  In  diving  alone  are  the  limbs 
allowed  to  make  musoolar  movements  under  water.  When 
properly  performed  it  is  a  most  graceful  feat  to  the  eye,  and 
a  good  swimmer  is,  aa  a  rule,  known  by  the  way  in  which 
be  enten  the  water.  The  hei^t  of  the  end  <»  the  board 
from  the  sarbce  of  the  water  may  be  from  3  to  90  feet.  If 
the  water  is  taken  properly  a  eleao  dive  or  header  is  made, 
but  some  swimmers  are  careless  and  will  fiop  into  the  water 
with  the  body  contracted  like  a  ball,  instead  of  straightened 
out  like  an  arrow.  The  descent  of  good  divers  into  the 
water  varies  from  3  to  4  tetit,  of  elamsy  performers  from  7 
toSfeet.  Tbedivemaybeastiuidingornmningone.  The 
het  and  legs  are  kept  tt^ether,  with  the  chest  Inflated,  the 
arms  slighUy  swung  to  and  fro  twice  or  so,  and  the  body 
and  Ims  bent  towards  the  water.  The  Inngs  are  chaiged, 
And  the  dive  is  made  immediately  before  Che  arms  and 
bands  are  raised  forward  into  the  air  above  the  bent  bead. 
The  feet  are  used  with  all  the  power  possible  in  springing 
-off.  When  in  mid-air  the  diver  straightens  himself  out 
from  fingertips  to  toes.  The  shoot  downwards  is  made  by 
declining  the  arms  so  as  to  inclose  the  bead,  the  chest  & 
momentuily  contracted,  and  the  water  is  gracefully  and 
noiselessly  entered  fingers  first.  The  instant  the  body  is 
covered,  throw  up  the  head  and  arms  so  as  to  reach  the  sar- 
fiftce.  The  eyes  instinctively  close  as  they  enter  the  water ; 
if  it  were  otherwise,  the  force  with  which  the  surface  is 
struck  might  cause  it^nry,  especially  in  the  case  of  high 
diving.  As  soon  as  the  water  is  entered  the  eyes  should  be 
opened,  as  swimming  under  water  with  them  closed  may 
be  attended  with  danger.  The  best  method  for  novices  is 
to  begin  from  a  board  3  feet  high ;  and,  as  confidence  and  a 
good  style  are  acquired,  the  height  may  be  raised  1  or  li 
net  at  a  time.  Banning  headers  are  accomplished  by  run- 
ning 10  or  12  pacca  befbre  springiog  off,  and  the  diver  en- 
deavors to  clear  as  long  a  distance  as  possible  l>efore  enter- 
ing the  water.  Mosclesand  weight  have  nothing  whatever 
to  do  wi^  perfection  in  diving.  Slim  youths  and  heavy 
uiddle-aged  men  and  women  have  alike  excelled  in  this 
branch  of  aquatics.  The  important  requisites  are  courage 
and  strength  of  nerve,  combined  with  experimental  knowl- 
edge of  the  behavior  of  the  body  while  in  air  and  water. 
Do  notenter  the  water  feet  first.  This  is  only  done  by  those 
ifho  have  not  the  coange  to  dive  in  the  proper  manner, 
and  It  sunetimes  caoees  harm  to  the  respiratory  organs, 
while  one  may  lose  balance  and  so  come  on  to  the  water 
-quite  flat  and  he  serionsly  iiijored  in  the  stomach,  ribs,  or 
spine. 

0^«ei  Dimtg, — Some  divers  move  over  the  bottom  in 
straight  lines,  and  others  search  on  no  plan  at  all.  The 
best  way  is  to  strike  to  the  right  or  left  on  the  circumfer- 
ence of  the  circle  surrounding  the  objects  and  work  spirally 
inwards  to  the  centre  of  the  circle.  If  the  face  be  kept 
«lABe  to  the  bottom  and  the  eyes  brought  well  into  use  suc- 
cess will  reward  one's  efforts,  and  no  object  ought  to  be 
missed.  For  object  diving  the  drawers  should  have  apocket 
«asily  accessible  to  one  hand,  in  order  to  receive  the  objects 
raised.  These  are  collected  by  swimming  on  the  breast  as 
'quickly  as  possible.  All  movements  under  water  ought  to 
be  gone  about  with  the  utmost  alacrity,  but  at  the  same 
time  without  undue  haste  or  finrry,  otherwise  the  heart's 
action  will  be  increased,  the  breath  will  suffer,  and  the  stay 
nnder  water  will  t>e  shortened. 

Plate  Svimmng. — This  isa  most  interesting  and  enjoyable 
branch  of  the  art.  From  a  very  early  period  we  find  fefer- 
euces  to  mechanical  appliances  as  aids  to  progression  and 
support  in  the  water,  these  helps  generally  taking  the  form 
of  large  flat  surfaces  made  of  wood,  tin,  leather,  waterproof 
fabrics,  or  other  similar  materials.  Sometimes  they  were 
flat,  in  other  instances  slightly  concave.  Some  were  made 
banded  like  the  covers  of  a  book,  or  hinged,  others  opened 
•nd  closed  with  umbrella-like  action,  while  quite  a  large 
number  were  made  web-like,  to  resemble  a  duck's  foot; 
nearly  all  were  more  or  less  collapsible.   From  what  can  be 

gleaned  of  the  style  of  these  articles  it  is  evident  that  the 
iventors  cannot  have  been  fhmlliar  with  the  prinolples  of 
swimming,  or  aqnatic  propulsive  action,  ana  so,  while  a 
trnmber  of  the  contrivances  were  undoubtedly  the  outcome 
of  much  thought  and  ingenuity,  they  could  not  be  regarded 
M.  in  any  way  imfnwving  on  the  ordinary  or  primitive 


swimming  movements;  and,  while  greater  surface  than  If  • 
offered  by  bands  and  feet  was  always  given,  with  the  evi- 
dent intention  of  reducing  "slip,"  mn<A  resistance  took 
place  at  the  neutral  or  negative  part  of  the  stroke.  The 
one  good  effect  in  most  of  these  inventions  was  thus  more 
tiian  nullified  1^  this  "  drag,"  which,  besides  being  ol^ee- 
tionable  in  itself,  had  the  additiooal disadvantage  m  bring- 
ing Into  requisition  muscles  of  legs  and  arms  the  develop- 
ment of  which  was  aptagdhistic  to  perfection  of  swimming. 
In  1876  Mr.  R.  H.  Wallace-Dunlop,  C.B.,  announced  that  he 
bad  invented  swimming  plates  which  afforded  increased 
speed  without  causing  undue  straining  of  the  muscles; 
and  these  claims  have  been  Justified  by  subsequent  expe- 
rience. The  arrangements  for  a  lat^'ral  movement  of  the 
heels  in  the  footboards  or  plates,  with  freedom  of  the  ankles, 
showed  at  once  that  Mr.  Dunlop  had  fhlly  studied  the 
details  of  the  art  of  swimming,  with  the  effbct  of  grratiy 
reducing  "  slip  "  in  the  positive  and  altogether  doing  away 
with  "  drag  "  in  the  negative  parts  of  the  leg  stroke.  Slow 
swimmers,  by  the  use  of  the  new  appliances,  move  quickly 
and  easily  through  the  water,  whilst  moderately  fast  swim- 
mers have  their  speed  increased  to  an  almost  wonderful 
extent.  To  swim  100  yards  in  70  seconds  without  artificial 
aid  Is  regarded  as  a  good  perfdhnance  ;  there  are  not  bnlf  a 
dozen  living  swimmers  who  can  reduce  this  time  by  so 
much  ss  five  seconds.  Yet  about  ten  years  ago  a  London 
swimmer,  not  by  any  means  the  fastest,  with  the  assistance 
of  the  plates  covered  the  distance  of  100  yards  in  SOseconds. 
It  will  thus  be  apparent  that  the  Invention  marks  an  im- 
portant advance  in  the  art  of  swimming.  These  plates  are 
made  of  wood — mahogany  or  American  bass, — and  are  in 
shape  Bomewimt  likeaa  artist's  palette,  with  this  difference, 
that  the  bay  or  indentation  of  the  edge  runs  in  to  where 
the  thumb-hole  would  be.  The  straps  are  made  of  leather, 
and  all  buckles  and  metal  should  be  of  bronzed  or  lacquered 
brass;  the  woodwork  ought  to  be  kept  well  polished  or  ■ 
varnished.  'Tlie  hand  plates  are  at  ttie  thickest  part  i  of 
an  inch  thick,  but  those  for  the  feet  must  be  much  stronger, 
as  the  whole  weight  of  the  body  Is  upon  them  while  one  Is 
standing  at  or  walking  to  the  water's  edge.  In  learning  to 
use  them,  let  the  swimmer  begin  by  lying  flat  on  the  water, 
straigbtening  the  arms  out  about  S4  inches  apart.  Spread 
the  feet  and  legs  well  ontward ;  then  so  place  the  feet  that 
the  plates  shall  be  veitloil,  and  thus  offer  ^e  soles  as  resist- 
ing snrfaoes  to  the  water ;  close  the  legs  In  such  a  way  that 
the  flat  parts  will  meet  when  the  legs  come  together.  The 
return  of  the  feet  to  the  body  is  the  same  as  In  natural  or 
unaided  swimming,  i^.,  by  bringing  them  heels  first  so 
that  the  plates  are  canled  up  edgeways.  Next,  turn  the 
ankleeso  as  to  allow  of  the  soles  facing  outward,  this  being 
in  plate  swimming  the  point  from  which  the  positive  or 
propelling  part  of  the  stroke  actually  starts.  Now  press 
outward  and  round  until  the  plates  meet  as  before,  and 
repeat.  Practice  slowly  and  steadily  until  sure  that  in  the 
recovery  there  is  no  drag,  and  that  when  spreading  apart 
and  closing  the  resisting  surfiuses  are  squared  so  as  to  reduce 
slip  to  its  minimum.  The  bands  are  moved  afe  in  ordinary 
swimming,  with  this  difference,  that  they  are  all  the  time 
lying  fiat;  on  their  return  to  the  body  after  the  propelling 
movement  no  motion  of  wrist  is  to  be  made,  great  care  being 
taken  to  keep  the  hand  plate«  perfectly  pariillel  with  the 
surface  of  tiie  water,  as  the  slightest  deviation  from  this 
rule,  at  any  one  part  of  the  arm  stroke,  will  sink  or  raise 
the  head  and  chest,  and  so  alter  the  natural  and  correct 
plane  of  the  wliole  body.  As  the  plates  are  lighter  than 
the  vrater  the  feet  will  tend  to  come  close  to  the  surface,  if 
not  Indeed  sometimes  above  it,  causing  splashing  unless 
care  be  taken  to  avoid  this.  Floating  in  any  position  is 
easy  and  comfortable  with  plates  on,  and  diving,  seulling, 
and  back  swimming  are  all  &cilltated.  The  length  of 
stroke  in  plate-swimming  is  nearly  double  that  of  ordinary 
water  movements.  The  recommendations  of  the  invention, 
especially  in  sea  and  long-distance  swims,  may  bo  summed 
up  in  four  words— safety,  power,  endurance,  speed. 

Long  /mmSTjfoa*.— It  is  on  record  that  on  Otober  6,  1835^ 
Samuel  Brock,  a  Yarmouth  fisherman,  after  being  capsized, 
remained  in  the  water  for  71  hours  before  he  was  picked 
up.  As  a  long-distance  swimmer  in  ocean  and  tidal  waten 
no  one  has  ever  approached  Matthew  Webb  (1648-S3),  of 
the  British  mercantile  marine  service.  His  first  great  feat 
was  plunging  (April  23, 1873)  off  the  Cunard  S.S.  "  Russia  " 
into  a  heavy  sea  in  the  unsuccessful  endeavor  to  save  a 
young  sailor  who  had  fallen  overboard,  when  he  parsed  37 
mlnntes  in  the  sea  before  the  lifeboat  relieved  hlnf.  He 
received  the  silver  medal  from  the  Boyal  Humane  Society 
of  London,  the  Stanhope  gold  medal,  and  a  £100  [^186| 
puise  su^wribed  by  the  passengers  of  the  "Bunia."  In 
June,  18T-1,  lie  swam  from  Dover  to  the  northeast  Vanie  buoy 
(9i  sea  miles).  On  July  3,  1875,  he  went  from  Blackwall 
Pier  to  Qnveaend  Town  Pier  on  an  ebb  tidct.(18i  miles^  in 
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4  b.  52  m.  44  b.,  and  on  Jaly  19, 1S75,  from  Dover  to  BamB* 
gate  {15  sea  miles)  in  8|  b.  An  aosucceaeful  attempt  to 
flwim  from  Dover  to  Colaia  (17i  sea  miles)  in  the  narroweet 
part  of  Dover  Straits  took  place  oa  August  i2,  1875.  lie 
aiterwaida  suRcesafully  accomplished  tbe  feat  ou  ^ngast 
24-25, 1875,  aft«r  21  h.  44  m.  55  s.  immersion,  the  distaoce 
swum  having  been  as  nearly  as  possible  391  statute  miies. 
A  foolhardy  attempt  to  Bwim  tbe  whirlpool  rapids  of  Niagara 
cast  Webb  bis  life  on  July  24, 1883.  On  September  15, 1875, 
F.  Cavil  gwam  on  the  ^hb  of  a  strofig  spring  tide  from 
Putney  to  Blackwall  (13  miles  3  farlongs)  in  3  hr.  50  m. 
Miss  Agnefl  Beckwith,  of  London,  on  tbe  17tb  July,  1878, 
swam  20  miles  in  the  Thames,  without  any  assistance  what- 
ever, in  6  hours  25  minutes.  Horace  Davenport,  of  London, 
for  years  amateur  champion  of  Great  Britain,  on  2d  Sep- 
tember, 18B4,  swam  from  Southsea,  Portemonth,  to  Byde, 
Isle  of  Wight,  and  back  again  in  5  h.  25  m. 

lUmarkable  and  Beit  Swimmittg  Beeordi. — The  great  ma- 
jority of  theee  have  been  achieved  in  England,  but  accu- 
rate statistica  cannot  be  said  to  be  plentiful.  The  following 
are  some  of  tbe  authentically  recorded  results : 

Beat  Seeordg  in  Open  and  SHU  Water.— 100  yards,  1  m.  £4^  s. ;  220 
rards,  2  m.  bi'A  b.  ;  300  f  ar<I»,  4  m.  57  s. :  500  yards.  7  m.  58  s. ;  half- 
mile,  14  m.  n^le.:  1000  yards,  13m.  6lUs.;  1  mile,  28  m.  lU^s-  ; 
8mllcs,lh.53m.30H. 

BnUt  Swimming.— Of  the  Innumerable  inclosed  swimming  baths 
la  Ureal  Britain  Dot  many  are  exactly  similar  In  measurement 
as  regard ti  length  and  bri»dth.  Thcahonerthe  balh  the  faster 
becomes  the  lime  test  of  speed  by  the  aid  of  eacb  turn.  The 
lAmbeth  bath,  where  the  greatest  number  of  champlunshlp  and 
otb:'r  wlobmtPTl  biitli -iff^  In  the  kingdom  have  been  decided, 
Is  Hi  yntiU  luiiH,'.  'I'tic  i  .  awing  are  the  best  Lambeth  records: 
10  yiirds.  JSiVi  «- :  mip  vunl--.  521  a ,  100  yards.  1  m.  7W  a ;  120  yards, 
1  m,  ZBl  B. ;  160  yirda.  2  m.  2  s.;  200  yards,  2  m.  iV/is.:  220  yards, 

5  n.  Si'it.  :  -tlMlyAnKri  iij.44Ua  ;  %  mile.6m.  21 b.;  500  yards, 
7  m.  K%  a. :  ffXJ  yard^,  »  ui.  i6}4  %.  ;  800  yards,  II  m.  s. ;  U 
mUe  <2I  turn?).  Mm-  \  \  lOOO  yards,  U  m.  56^  s.;  1200  yards, 
IR m.  ;  %  mile. 20  m.  ^ a  ;  l-IOO' yards.  21  m.  17f^  e. ;  1  mile 
(4H  turns).  27  m.  Thi;  records  of  other  baths  include  :  500 
yarda,Siii.  ^i.'ifi.  iltlilimiii  llathB);  100  yards.  1  m.  41  s.  I  Blackburn 
Baths) ;  1  mile,  'X  m-  'l^     i, Westminster  Aquarium)  (80  turns), 

l/mgat  Time  under  Water,  in  GUu»  Tank. — 1  m.  'iSl^  s. 

Lmiffctt  JWwM.— 109 yards  2  feet  6  Inches,  and  113  yards  1  foot. 

I/onfKtt  PlMHi(M.— From  a  Bpringboard  feet  above  the  level  sur- 
Ihcc  of  tbe  water.73reet  1  Inch  ;  rrom  allxed  board,  3  feet  6  Inches 
above  the  water  level,  76  feci  3  Indies. 

For  baths  and  bathing,  see  Baths,  vol,  lil.  p.  37&.  For  drown- 
ing and  rescuing  llfi;,  see  Drowning,  vol.  vll.  p.  409.  There  are 
two  Bocletios  with  headouarters  In  London  which  consigt  of  dele- 
gates from  nearly  all  the  swimming  clubs  In  the  metropolis. 
These  have  firamed  rules  and  regulations  for  the  conduct  of  clubs, 
races,  and  other  performances  Included  under  "swimming. 
Tbe  Professional  Swimming  Aasoclatlon  was  successfully  Hoaied 
by  Mr.  Robert  Watson  on  July  6,  IfiSl.  The  Amateur  Swimming 
Association  was  reinaugurated  In  1btl6  by  the  amalgamation  of 
tbe  Swimming  Aseoclatlon  of  Oreat  BriUIn  and  the  Amateur 
Swimming  Union.  There  are  annual  compctitiou-s  for  the  ama- 
teur champlonshipsat500  yards,  ^  mile,  1  mile  Instill  water,  and 
6U  miles  fn  the  Thames.  There  are  also  the  Associated  Swim- 
ming Clubs  of  Qlaagowand  tbe  Associated  Clubs  of  Dundee,  each 
similar  In  Its  objects  and  composition  to  the  Amateur  Swimming 
AssociatloB. 

The  literature  of  the  subject  of  swimming  Ib  considerable,  and 
the  following  works  may  oe  mentioned;  Thevenot,  T/ir  Artrtf 
Swimming,  transl.  from  the  French,  London,  1789 ;  Swimming,  two 
letters  by  Benjamin  Franklin,  Bungay,  1791  :  Walkers  Manly 
^Tta.  art.  "Hwimmlng,"  Loudon,  1836;  G.  H.  Cllss,  ttt/mnastica 
mnd  Sieimming,  London,  1 840 ;  W.  H.  Leveral,  Swimming  and  Swim- 
men,  London,  1861 ;  8.  W.  HiCTenson.  '■  Swimming."  in  The  Amert- 
tanand  CbTUincn^  ifonWv,  Hay,  1870 :  "  Plscator."  Jtiw  to  Swim. 
London,  IS72;  Charles  Steedman.  ilnniuU  qf  S'/'immiitg,  London, 
1873  ;  Leahy,  Swimmiitg  in  the  Kton  Style.  Nottingham,  1675  :  J.  Bell 
PetHgrew,  Animal  /xxwmoiton,  London,  1874;  W.Wilson,  .Sunmniififf, 
Diving  and  How  to  Save  Lift.  Glasgow,  1876;  Torkington,  Swimming 
Drill,  London,  1876;  R.  H.  W.  Dunlop,  Plale  Swimming,  London, 
1877;  Menstery,  Sew  Manual  qf  Sirimminfj.  New  York,  1878;  W. 
Wilson,  The  Swimming  Inglruclor.  IssS  ;  J.  H.  WalBh,  art.  "  Swim- 
ming," British  EurtU  ^>ort<,  London,  IHbG.         <h.  p.  w.— w.  wi.) 

SWINDON.  The  towns  of  Old  and  New  Swindon, 
in  Wiltshire,  England,  are  situated  on  several  railway 
lines,  about  77  miles  west-  of  London  and  30  east- 
northeast  of  Bath.  The  old  town  is  built  on  an  emi- 
nence commanding  fine  views  of  the  surrounding 
country.  It  received  a  charter  for  a  fair  from  Charles 
T.,  and  has  weekly  markets  for  com  and  cattle.  The 
church  was  erected  in  1851,  from  the  designs  of  Sir 
Gilbert  Smtt.  There  is  a  town-hall  and  a  com  ex- 
change. Swindon  New  Town,  to  the  north  from  Old 
Swinuon.  has  grown  up  since  the  construction  of  the 
Great  Western  Railway,  which  has  its  principal  works 
tberA  There  is  a  market-house  for  meat,  fish,  and 
vegetables.  Connected  with  the  Great  Western  Rail- 
way mechanics'  institi^tion  there  is  a  library  of  about 
14,000  volumes.  The  combined  areas  of  Old  and  New 
Swindon,  whieli  form  separate  urban  sanitary  districts, 
amount  to  2524  acres,  with  a  population  in  IISSI  of 


22,374.  Old  Swindon  (area  1214  aoresl  had  a  popnla- 
tion  in  1871  of  4092  and  in  1881  of  4696,  and  Ner 
Swindon  (area  1310  acres)  a  popolation  in  I88I  ot 
17,678. 

SWINE.  The  oldest  known  even-toed  or  Artio- 
dactyle  Ungulates  (see  Mammalia,  vol  zv.  p.  4i5) 
were  neither  Oxen,  Antelopes,  Deer,  Camels,  nor 
Pigs,  but  presented  a  generalized  t^pe,  which  by  modi- 
fication in  various  directions  has  given  rise  to  lUl  these 
veiT  diverse  forms.  They  were  mostly  of  small  sise, 
ana  had  invariably  the  mil  number  of  teeth  of  the 
typical  mammaliau  heterodont  dentition,  viz.,  44,  of 
which  the  incisors  were  i  on  each  side,  the  canines 
the  premolars  and  the  true  molars  4.  The  molars 
were  short  ana  square,  crowned  with  nlunt,  rounded 
cusps,  and  the  canines  were  not  remarkably  developed. 
AH  the  feet  terminated  in  four  toes,  the  two  middle 
ones  (the  third  and  fourth  of  the  complete  typical 
mammalian  extremity)  of  nearly  equal  size,  the  outer 
ones  (second  and  fiftn )  smaller,  ana  also  equal.  The 
five-toed  ancestor  of  these  forms  has  not  yet  been  dis- 
covered. They  had  do  special  weapons,  as  horns  or 
antlers,  on  their  foreheaos.  Such  was  the  condition 
of  all  the  hitherto  discovered  animals  of  this  division 
at  the  commencement  of  the  Tertiary  period.  Very 
early  a  change  took  plaoe  in  the  characters  of  the 
molar  teeth  in  certain  members  of  the  group :  the 
rounded  tubercles  became  sharp  ridges  curved  in  a 
crescentic  form,  and  better  adapted  for  a  purely  herbiv- 
orous diet,  especially  for  cutting  and  bruising  the  com- 
paratively dry  and  hard  blades  of  grass  which  grow 
in  open  plains.  The  animals  thus  separated  from  the 
rest — the  Selenodont  (crescent-toothed)  Artiodactyles 
— have  undergone  various  fiirther  modifications  of 
teeth,  feet,  and  other  p«rta,  and  constitute  the  diverse 
forms  of  ruminating  animals  mentioned  above.  Those 
whose  molar  teeth  retained  more  of  the  primitive  tnber- 
culated  (bunodont)  form,  were  the  ancestors  of  the 
present  family  of  Swine,  some  of  which,  looking  upon 
their  organization  as  a  whole,  have  undergone  lea 
change  since  the  Eocene  period  than  almost  any  other 
mammals. 

Remains  of  very  generalized  swine-like  animals  have 
been  abundantly  found  in  Eocene  and  early  Miocene 
formations  both  in  America  and  Europe.  In  the  former 
continent  they  never  (as  far  as  present  evidence  indi- 
cates) underwent  any  greatdiversity  of  modification,  but 
gradually  dwindled  away  and  almost  died  out,  being 
only  represented  in  the  actual  fauna  by  the  two  closely- 
allied  species  of  peccary,  among  the  smallest  and  luu^t 
insignificant  members  of  the  group,  which  have  existed 
almost  unchanged  since  tbe  Miocene  age  at  least,  if  the 
evidence  of  teeth  alone  can  be  trusted.  In  the  Old 
AVorld,  on  the  other  hand,  the  ^wine  have  played  a 
i  more  important  part  in  recent  times,  having  become 
widely  distributed,  and  throwing  off  some  curiously 
specialized  forms.  At  the  present  time,  though  not 
very  numerous  in  species,  they  range  tbrough  the 
neater  part  of  the  Old  World  except  within  or  near 
the  Arctic  Circle,  although,  in  common  with  all  the 
other  members  of  the  great  Ungulate  order,  they  were 
completely  absent  from  the  whole  of  the  Australian 
region  until  introduced  by  man  in  very  recent  times. 

The  existing  swine-like  animals  may  be  divided 
naturally  into  three  families:  I.  Hippopotamida ; 
II.  SnidcB,  or  true  Pigs  ;  III.  Diootylidoe,  or  Peccaries. 

I.  Family  Hippopotamida. 

Muzzle  very  broad  ami  rounded.  Feet  short 
broad,  with  four  subegual  to&t,  unth  short  rounded 
hoofa,  all  reaching  the  ground  m  uxdktng.  Indson 
not  rooted  but  continuousb/  arovoing ;  those  of  the 
upper  jaw  curved  and  dire^ea  downtoartJs  ;  thost  of 
the  lower  straight  and  procumbent.  Canines  rerjt 
large,  curved,  continuously  growing ;  upper  ones 
directed  downioards.  Premolars  J  ;  molars  ■}.  Stt 
ach  complex.    No  axcrnn. 
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This  appesrrs  to  be  an  ezclusirely  Old- World  form, 
—DO  animals  belon^ng  to  it,  either  recent  or  fossil, 
havine  been  found  in  America.  The  family  has  been 
divided  into  three  genera,  according  to  the  number  of 
the  incisor  teeth.  (1)  Bexaprotodon^  incisora  |,  a 
type  which  oomen  nearest  to  the  genendized  or  ances- 
tral form  of  the  group,  is  now  extinct,  being  only 
known  from  the  early  Pliocene  formations  of  the  Sub- 
Himalayan  range.  (2)  Hippopotamus  proper,  incisors 
I,  contains  the  one  well-known  species  H.  amjikibiiu, 
now  oontined  to  the  rivers  and  lakes  of  Africa,  but 
formeriy  {in  the  Pliocene  period)  abundantly  dis- 
tributed, under  various  minor  modifications,  in  Europe, 
as  far  north  as  England.  Remains  of  an  allied  form 
have  been  found  in  the  island  of  Madagascar,  where 
it  is  now  extinct.  (3)  Chaeropsig,  incisors  reduced  to 
f ,  contains  one  very  smail  and  still  little  known  species, 
from  rivers  of  Lioeria,  West  Africa,  C.  Uberiensis. 
See  Hippopotamus. 

II.  Fahilt  Suida 
.^n  dongated  mobile  tnout,  with  an  ejmanded, 
truncated^  nearly  naked,  flat,  ovcU  terminal  surface 
in  tohich  the  nostrils  are  placed.  Feet  narrow  ;  four 
completely  developed,  toes  on  each.  Hoofs  of  the  tioo 
middle  toes  toith  their  contiguous  mrfaces  flattened 
The  outer  {second  and  fiftn)  digits  not  reaching  to 
the  ground  in  the  ordinary  toallcing  position.  Teeth ; 
variable  in  number,  owing  to  the  suppression  in  some 
form*  of  an  upper  incisor  and  one  or  more  premolars. 
Jnasors  rooted.  Upper  canines  curving  more  or  less 
outwards  or  upwards.  Stomach  simple,  except  for  a 
more  or  less  developed  pouch  near  the  cardiac  orifice. 
A  ocecnm.  Colon  spiraUy  cuUed.  Confined  to  the 
Old  World. 

Svs. — Dentition;  i|,  cl,  p\,  mf;  total  44.  Upper 
incisors  diminishing  rapidly  in  size  from  the  first  to 
the  third.  Lower  incisors  long,  narrow,  closely  ap- 
proximated, and  almost  horizontal  in  position,  their 
apices  inclining  towards  the  middle  line ;  the  second 
slightly  larger  than  the  first,  the  third  much  smaller. 


Fia.  1.— Dentition  of  Boar  (Sit*  acn^a). 

,  Canines  strongly  developied  and  with  persistent  roote 
and  partial  enamel  oovering,  those' of  the  upper  jaw 
not  having  the  usual  downward  direction,  but  curving 
strongly  outwards,  upwards,  and  finally  inwards,  while 
those  of  the  lower  jaw  are  directed  upwards  and  out- 
wards with  a  gentle  backward  curve,  their  hinder 
edges  worlcing  and  wearing  against  the  front  edges  of 
the  upper  canines.'   They  appear  externally  to  the 

1  irfrom  anv  accidental  clrcunistanceB  these  teeth  are  not  con- 
Btantlf  worn  down  by  friction,  they  grow  into  ft  Complete  circle, 
the  point  penetrallnK  the  bone  of  the  law  close  to  the  root  of  the 
tootD.  The  nallveB  of  the  Fiji  Ifllandn  avail  themselves  of  this 
•Ircumstance  to  produce  one  of  ilieir  most  valued  ornftment't— a 
elTCuUr  boar's  tusk :  the  iippercimine^belng  extracted,  the  lower 
ones  are  allowed  to  grow  to  the  desired  form. 


mouth  as  tusks,  the  form  of  the  upper  lip  being  modi- 
fied to  allow  of  their  protrusion,  but  are  much  less  de- 
veloped in  the  females  than  in  the  males.  The  teeth 
of  the  molar  series  gradually  increase  in  size  and  com- 
plexity from  first  to  la.st,  and  are  arranged  in  con- 
tiguous series,  except  that  the  first  lower  premolar  is 
separated  by  an  interval  from  the  second.  First  and 
second  upper  premolars  with  compressed  crowns  and 
two  roots.  The  third  and  fourth  have  an  inner  lobe 
developed  on  the  crown,  and  an  additional  pair  of  roots. 
The  first  and  second  true  molars  have  quadrate  crowns, 
with  four  principal  obtuse  conical  cusps,  around  which 
numerous  accessory  cusps  are  clustered.  The  crown 
of  the  third  molar  is  nearly  as  long  (antero- posteriorly) 
as  those  of  the  first  and  second  together,  having,  in 
addition  to  the  four  principal  lobes,  a  large  posterior 
talon  or  heel,  composed  of  numerous  clustered  conical 
cusps,  and  supported  by  several  additional  roots.  The 
lower  molar  teeth  reaemole  generally  those  of  the  upper 
jaw,  but  are  narrower.  Milk  dentition :  I'j,  c  ^,  m  J ; 
total  28,— 'the  first  permanent  premolar  having  no  pre- 
decessor in  this  series.  The  third  incisor,  in  both 
upper  and  lower  jaw,  is  large,  developed  before  the 
others,  and  has  much  the  size,  form,  and  direction  of 
the  canine.  Vertebrae:  C  7,  D  13-14,  L  6,  S  4,  C  20- 
24.  The  hairy  covering  of  the  body  varies  much  under 
different  conditions  of  climate,  but  when  best  devel- 
oped, as  in  the  European  wild  boar,  consists  of  long, 
stiff  bristles,  mostly  abundant  on  the  back  and  aides, 
and  of  a  close  softer  curling  under-coat. 

This  genus  occurs  at  present  under  three  principal 
modifications  or  subgenera. 

A.  Sus  proper  comprises  a  number  of  animals  fonnd 
in  a  wild  state  throughout  the  greater  part  of  Europe 
(except  where  exterminated  by  human  afi;ency),  the 
north  of  Africa,  southern  continental  Asia,  and  the 
great  islands  of  the  Malayan  archipelago,  Formosa, 
and  Japan.  The  following  among  others  nave  been 
admitted  by  zoologists  as  distinct  species :  ISus  scrofa, 
the  wild  boar  oi  Europe,  Asia  Minor,  and  North 
Africa,  once  common  throughout  the  British  Isles ;  S. 
sennaarenxis.  Northeast  Africa  ;  S.  crtstatiis,  Hindus- 
tan ;  S.  vittatits,  Java,  Borneo,  Amboyna.  Batchian  ; 
S.  barbatus,  Borneo  ;  S.  papMCTtm,  New  Guinea  ;  S. 
timorensis,  Timor  and  Rotti ;  S.  andam/ntensist  Anda- 
man Islands;  S.  cdebensis,  Celebes;  iS^.  taivanus, 
Formosa ;  iS.  lencomystax,  Japan ;  5.  verrucosus, 
Java,  Borneo,  Ceram.  This  list  will  give  some  idea 
of  the  geographical  distribution  of  wild  pig9,  but  it 
must  be  borne  in  mind  that  through  the  whole  of  this 
region,  and  in  fact  now  throughout  the  greater  part 
of  the  habitable  world.  i>ig8  are  kept  by  man  in  a 
domesticated  state,  ana  it  is  still  an  open  question 
whether  some  of  the  wild  pigs  of  the  islands  named 
above  may  not  be  local  races  derived  originally  from 
imported  domestic  specimens.  In  New  Zealand  a  wild 
or  rather  *' feral"  race  is  already  established,  the 
origin  of  which  is  of  course  quite  recent,  as  it  is  well 
ascertained  that  no  animal  of  the  kind  ever  lived  upon 
the  island  until  after  its  settlement  by  Europeans. 
Whether  the  various  breeds  of  domestic  pigs  hava 
been  derived  from  one  or  several  sources  is  still  un- 
known. As  in  so  many  similar  cases  there  is  no  his- 
toric evidence  upon  the  subject,  and  the  researches  of 
naturalists,  as  Nathusius,  Kutimeyer,  Bolleston,  and 
others,  who  have  endeavored  to  settle  the  question  oa 
anatomical  evidence,  have  not  ted  to  satisfactory  con- 
clusions. It  is,  however,  tolerably  certain  that  all  the 
species  or  forms  of  wild  pigs  enumerated  above  and  all 
tne  domestic  races  are  closely  allied,  and  it  is  probable 
(though  of  this  there  has  been  no  opportunity  of  proof ) 
will  breed  freely  together.  It  is  a  curious  circumstance 
that  the  young  of  all  the  wild  kinds  of  pigs  (as  far  as  is 
known  at  present)  present  a  uniform  coloration,  being 
dark  brown  with  longitudinal  stripes  of  a  paler  color,  a 
character  which  completely  disappears  after  the  first 
few  months.  On  the  other  hand,  this  peculiar  mark- 
ing is  rarely  seen  in  domestic  pigs  in  any  part  of  the 


Digitized  by 


Google 


812 


SWINE. 


world,  although  it  has  beeo  occasionallv  obserred.  It 
ia  stated  by  Darwin  that  the  pigs  which  have  run  wild 
in  Jamaica  and  the  semiferal  pigs  oi'  Colombia  have 
resumed  this  aboriginal  character,  and  produce  longi- 


FiG.  2.— wild  Boar  and  Young. 

tudinally  striped  young ;  these  must  of  course  be  the 
desoendanta  of  domestic  animals  introduced  from  Eu- 
ro|)e  since  the  Spanish  contiuest,  as  before  that  time 
thiire  were  no  true  pigs  in  the  New  World.  Another 
character  by  which  the  European  domestic  pig  ditTcni 
from  any  of  the  wild  species  is  the  concave  outline  of 
the  frontal  region  of  the  skull,  a  form  still  retained 
by  the  feral  pigs  in  New  Zealand.' 

B.  The  dimmutive  pig  of  Nepal,  the  Terai,  and 
Bhutan,  iSiut  $alvatnu.s,  has  been,  separated  from  the 
rest  by  Hodgson  under  the  generic  name  of  Foraila, 
but  all  the  alleged  distinctive  characters  prove  on  more 
oareful  investigation  to  have  little  real  value.  Owing 
to  its  retired  habit,%,  and  power  of  concealment  under 
bushes  and  long  gra.ss  in  tlie  depths  of"  the  great  Saul 
Forest,  which  is  its  principal  home,  verj'  little  has  been 
known  of  this  curious  little  animal,  scarcely  larger  than 
a  hare.  The  recent  acnuisition  of  living  Bi)ecimens  in 
the  London  Zoological  Gardens,  has,  however,  afforded 
opportunities  for  careful  anatomical  obeervation.' 

C.  Two  well-marked  species  of  African  swine  have 
been  with  more  reason  separated  under  the  name  of 
Potamochaerm.  The  dentition  differs  from  that  of  true 
Su»t  inasmuch  as  the  anterior  premolars  have  a  ten- 
dency to  disappear;  sometimes  in  adult  specimens  the 
first  upper  premolar  is  retained,  but  it  is  usually  absent, 
as  well  as  the  firist  and  often  the  second  tower  premolars. 
The  molar  teeth  are  also  le^s  complex  ;  the  last  eepe- 
oially  has  a  much  less  developed  heel.  There  are  also 
characteristic  cranial  differences.  Tlie  two  species  are 
very  distinct  in  outward  appearance  and  coloration. 
One  is  P.  afncamui,  the  South  African  River-Hog,  or 
Bosoh-Vark,  of  a  gray  color,  and  the  other  P.  porcus 
or  pmicillatwi,  the  West  African  Red  River-Hog,  re- 
markable for  its  vivid  coloring  and  long  pencilled  ears. 
It  should  be  noted  that  the  young  of  both  these  spe- 
cies, as  well  as  of  the  pigmy  S.  taham'us,  present  the 
striped  character  of  true  Stis,  a  strong  indication  of 

>  The  breedinr  of  pigs  has  of  IU«  yearg  be«n  practiced  with 
more  care  and  skill  than  formerly,  especially  In  the  United  States, 
where  the  "hog  product"  ranks  with  wheat  and  cotton  m  one  of 
the  leadiQK  afrncultural  exports.  Several  volumes  have  been 
published  of  itjepedlirreeB  of  two  breeds— the  Berkshire  and  the 
Poland -China.  The  oiHcial  estimate  of  the  number  of  awlne  la 
the  United  SutcH  in  tSSiI  \s  46,000,000.  and  about  the  same  number 
IsaaslKned  UQoffiolall^  to  Europe,  whert;  ^ervta  tafacs  the  lead  la 
proportion  to  population  and  Norway  stands  lowest. 

*  See  Garw»n,  I'm:  ZmI.  Soc.,  Ltmd.,  18H3,  p.  113. 


close  affiaities,  vhereas  in  all  the  foUowitig  forms  this 
is  absent. 

BcUnrusta. — Dentition:  i}j  c+,  p},  m|;  total  Z\. 
The  total  number  of  teeth  is  therefore  conaidenbly 
reduced,  the  outer  upper  incisor  and  the  two 
anterior  premolars  of  Doth  jaws  being  abseuL 
The  molars,  especially  the  lai>t,  are  smaller  and 
simpler  than  in  Sua,  but  the  great  peculiarity 
of  this  genus  is  the  extraor^iuaiy  develupm;:!-, 
of  the  canines  of  the  male.  Theae  teeth  ure 
ever-growing,  long,  slender,  and  curved,  and 
entirely  without  enamel  covering.  Thi'ie  of 
the  upper  jaw  are  directed  upwanls  from  their 
base,  so  that  they  never  enter  the  mouth,  but 
pierce  the  skin  of  the  face,  resembling  hoi-ns 
rather  than  teeth,  and  curve  backwards,  duwn- 
wardSj  and  finally  often  forwards  again,  almtist 
or  quite  touching  the  skin  of  the  forehead. 
There  is  but  one  species,  jB.  alfurnt,  found 
only  in  the  islands  of  Celebes  and  Bum.  Its 
external  surface  is  almost  entirely  devoid  of 
hair.  With  regard  to  the  curiously  modificl 
dentition,  Wallace  {Malay  Archipelago,  L  p. 
435)  makes  the  following  observations :  "  It  is 
difficult  to  understand  what  can  be  the  use  of 
these  horn-like  teeth.  Some  of  the  old  writers 
supposed  that  they  served  as  hooks  by  which 
the  creature  could  rest  its  head  on  &  nranch. 
But  the  way  in  which  they  usually  diverge 
just  over  uid  in  front  of  the  eye  has  sug- 
gested the  more  probable  idea,  that  they 
serve  to  ^ard  these  organs  from  tbonis  and 
spines  while  hunting  for  fallen  fruits  among  the  tan- 
gled thickets  of  rattans  and  other  spiny  plants.  Kveo 
this,  however,  is  not  satisfactory,  for  tlie  female,  who 
must  seek  her  food  in  the  same  way,  does  not  possess 
them.  I  should  be  inclined  to  heheve  rather  that  these 
tusks  were  once  useful,  and  were  then  worn  down  as 


Fio.  3.— Head  of  Bablmssa. 

fast  an  cney  grew,  but  that  changed  conditions  of  lile 
have  rendered  them  unnecessary,  and  they  now  develcp 
into  a  monstrous  form,  just  as  the  incisors  of  the  heaver 
and  rabbit  will  go  on  growing  if  the  opposite  teeth  do 
not  wear  them  away.  In  old  animals  they  reach  aa 
enormous  size,  and  are  generally  broken  off  as  if  by 
'fighting." 

]  Phil cochaenis, —The  Wart-Hogs,  so  called  from  the 
'.  large  cutaneous  lobes  projecting  from  each  side  of  ths 
I  face,  have  the  teeth  still  more  remarkably  modiSeH 
than  in  Bnhirusta.  The  milk  dentition,  and  even  the 
early  condition  of  the  permanent  dentition,  is  formed 
on  the  same  general  type  as  that  of  Sia,  ex<?ept 
that  certain  of  the  typical  teeth  are  absent,  the  formula 
being  i  i,  c  p  m  |,  total  34 ;  but  as  age  advances  all 
the  teeth  have  a  tendency  to  disappear,  except  the  ca- 
nines and  the  posterior  molars,  but  these,  which  in 
some  cases  are  the  only  teeth  lefi  in  the  jaws,  altaia 
an  extraordinary  development   The  upper  canines 
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especially  are  of  great  aize,  and  curve  outwards,  for- 
wai'iU,  and  upwards.  Their  enautel  ooveriiiff  iu  con- 
fined to  the  apex,  and  soon  wears  away.  Ttie  lower 
oanincti  are  much  more  sletider,  but  foUow  the  same 
curve ;  except  od  the  posterior  surface,  their  crowns 
are  oovered  with  enamd.  Unlike  those  of  the  babi- 
rassa,  the  canines  ot  the  wartrhog  are  larj^  in  both 
sexes.  The  third  molar  tooth  of  both  jaws  is  of  great 
size,  and  presents  a  structure  at  first  «ght  unlike  that 
of  any  other  mauimal,  being  oouipoem  of  numerous 
(22^*25)  parallel  cylinders  or  columns,  each  with  pulp 
cavity,  dentine,  and  enamel  coverint;,  and  packed 
together  with  cement.  Careful  examinaiitin  will,  how- 
ever, show  that  a  similar  modification  ti'  that  which 
lias  transformed  the  comparatively  simple  molar  tooth 
of  the  mastodon  into  the  extremely  complex  grinder 
of  the  Indian  elephant  has  served  to  change  the  tooth 
of  the  common  ptg  into  that  of  Phacocnceru$.  The 
tubercles  which  cluster  over  the  surface  of  the  crown  of 
the  common  pig  are  elongated  and  drawn  out  into  the 
oohimDS  of  the  wart-hog,  as  the  low  transverse  ridges 
of  the  mastodoD's  tooUtlbecome  the  leaf-Hke  plates  of 
tlie  elephant's. 

Two  Bpenes  of  this  genus  are  distinguished :  P. 
o/i-tbantM,  .Elian's  Wart-Hog,  widely  distributed  over 
the  continent;  and  F.  cethiopicia,  Fallas's  Wart- Hog, 
confined  to  southeastern  Africa.  In  the  latter  species 
the  dentition  reaches  its  mo.st  complete  reduction,  as 
in  adult  specimens  the  upper  ineison  are  absent  and 
the  lower  ones  worn  down  to  the  roots. 

HL  Family  Dicoitlid^ 

Sttovt  as  in  Suidae.  Dentition:  i  },  o  p  li  m  4; 
total  38.  Incisors  rootftd ;  upper  can  ines  directed  down- 
wards., with  sliarp  cutting  hinder  eihfes.  Toes,  four  on 
the  fore  feet  ana  three  oa  the  kind  feet  [tfie  fink  loani- 
ing).  Stonuich  complex.  A  caecum.  Confined  to  the 
New  World. 

There  is  one  genus,  Dicotylet,  with  two  species,  D. 
/nmifK,  the  Collared  Peccary,  and  D.  lahuitvs,  the 
■white-Lipped  Peccary.  See  Peccary,   (w.  h.  f.) 

SWINKMUNDE,  a  Baltic  port  and  bathing-place 
on  the  island  of  Usedom  in  Pomerania,  Prussia,  is 
situated  at  the  mouth  of  the  Swine,  35  miles  to  the 
northwest  of  Stettin.  Its  broad  unpaved  streets  and 
one-story  houses  biij^b  in  the  Dutch  style  ^ve  it  an 
almost  rustic  appearance,  although  its  industries, 
beyond  some  fishing  are  entirely  connected  with  its 
shipping.  The  entrance  to  the  harbor,  one  of  the  best 
on  the  Prussian  Baltic  coast,  is  protected  b^  two  long 
breakwaters,  and  is  strongly  fortified.  Swinemiiode 
lighthouse,  216  feet  high,  the  loftiest  in  Grermany, 
rises  beside  the  new  docks  on  the  island  of  Wollin,  on 
the  other  side  of  the  narrow  Swine.  Ships  drawing 
not  more  than  16  feet  can  proceed  to  Stettin,  bat 
Uiose  of  heavier  burden  discharge  or  lighten  at  Swine- 
miinde,  which  thus  stands  in  the  relation  of  afore-port 
to  the  larger  city,  with  which  it  is  connected  by  railway. 
Kxclusive  of  merely  passing  ships,  615  vessels  with  a 
burden  of  189,491  tons  entered  and  607  vessels  with  a 
burden  of  170,336  tons  cleared  the  port  in  1880.  In 
1882  it  possessed  a  fleet  of  3*J  vessels  with  a  burden 
of  5218  tons.    The  population  in  isso  was  8478. 

Tbe  Swloe,  the  ceotrst  and  shorteat  tnasage  between  the 
Stettiner  Haff  and  the  Baltic  Sea,  was  formerly  flanked  by 
the  fishing  vtllaKee  of  West  and  Eut  Swine.  ToirHrda  the 
bcKfoDinfc  of  last  century  it  was  made  navigable  for  lar^e 
sfaipH,  and  SwinemuDile,  which  waa  foanded  on  the  site 
of  West  Swine  in  1748,  was  fortified  and  raised  to  the 
dignity  of  a  town  by  Fiederiok  the  Great  in  1765.  In  1775 
It  had  1000  inhabitants,  Id  161^  3161. 

SWINTON,  a  town  in  the  West  Riding  of  York- 
shire, is  situated  at  the  junction  of  the  Dearne  and 
Dove  navigation  with  the  river  Don  navigation,  and 
of  the  South  Yorkshire  and  Midland  railway  lines,  9 
miles  northeast  of  Shefiield  and  8  southwest  of  Don- 
ca.sttT.    In  the  church  of  St.  Margaret  (rebuilt  in 


1817)  two  boautifnl  Norman  arches  of  the  old  church 
are  preserved.  There  are  collieries,  quarries,  and 
brickfields  in  the  neij^hborhood.  A  large  number  of 
persons  are  employed  in  the  South  Yorkshire  Railway 
establishment  fur  the  repairiue  of  engines  and  wagons. 
There  aie  also  flint  and  glass-oottle  works,  iron-works 
(for  stoves,  grates,  fenders,  and  kitchen  ranges),  and 
earthenware  manufactures.  The  town  was  formerly 
renowned  for  its  Rockingham  ware,  but  the  manu-. 
facture  has  been  discontinued  fur  some  years.  A  free 
warren  was  granted  to  Swiritun  by  Henry  II.  King 
John,  on  his  march  from  York  to  Boston,  slept  at 
Swinton  old  hall.  The  population  of  the  urban  sani- 
tary district  (area  17tX>  acres)  in  1871  was  5150,  and  \n 
1881  it  was7til:J. 

SWINTON.  a  large  village  of  I^neashire,  is  situated: 
on  several  railway  lines,  5  miles  northwest  of  Man- 
chester and  6  southeast  of  Bolton.  The  Swintou 
industrial  schools,  opened  in  February,  1846,  are  a 
fine  range  of  buildings  of  brick  with  stone  Seines, 
surrounded  with  grounds  extending  to  20  acres.  The- 
chnrch  of  Sl  Peter,  a  fine  building  of  stone  with  a- 
lofty  western  tower,  was  erected  from  the  designs  of 
Sir  Gilbert  Scott  in  1869.  The  manufacture  of  cotton 
and  coal  mining  are  the  chief  industries.  Anciently  a 
large  part  of  Swinton  was  possessed  by  the  Knights 
Hospitallers  of  St  John  of  Jerusalem.  Swinton  and 
Pendlebury  form  an  urban  sanitary  district  (area  2166 
acres)  under  tbe  goTemment  of  a  focal  board  of  twelve 
members;  its  population,  estimated  at  14,0^  fur  1871, 
amounted  in  1881  to  18.107. 

SWITHUN,  St.,  bishop  of  Winchester  from  852 
to  862.  The  name  of  St.  Sw'ithun,  patron  saint  of 
Winchester  .cathedral  from  the  lOth  to  the  I6th  cen- 
tury, is  scarcely  to  be  found  in  any  oontemporaiy 
docoment.  His  death  is  entered  in  the  Anffh-Scason 
Chronide  under  the  year  861^»td  his  signature  is 
appended  to  several  charters  in  ^Mble's  Coosx  DipJo- 
mafictis.  Of  these  charters  throPMong  to  833,  838^ 
and  some  year  between  860  and  862.  In  the  first  the 
saint  fflgns  as  '*  Swithunus  presbyter  regis  £gberti,'^ 
in  the  second  as  "Swithunus  dtaconus, ^  and  in  the 
third  as  "  Swithunus  episcopus."  Hence  if  the  second 
charter  be  genuine  the  first  must  he  spurious,  and  is 
80  marked  in  Kemble. 

More  than  a  hundred  yean  later,  when  Dunatan  and 
Slthelwold  of  Winchester  were  inaogiirating  tiieir  diarch 
reform  and  sapptanting  the  secular  canons  of  the  degenerate 
English  fouadatiooB  by  monks,  St.  9wlthan  was  adopted  as 
patron  of  the  restored  church  at  Winchester,  formerly  dedi- 
cated to  St  Petor  and  St  Faal.  His  body  was  taken  np 
from  Its  almost  forgotten  grave  ontslde  tbe  old  monastery 
and  transplanted  to  Ethelwold's  new  basilica  on  15th  July, 
971.  Numeroas  miracles  preceded  and  followed  this  trans- 
lation. "  We  have  seen,"  says  one  contemporaiy  writer, 
"  the  preciucts  of  the  monastery  ao  thronged  wl^  crowds 
of  ailinf;  folk  that  a  traveller  conld  scarcely  make  bis  way 
to  the  shrine ;  and  yet  after  some  days,  so  namerons  were 
the  cures  tbat  even  within  the  church  itself  there  were 
scarcely  five  sick  people  to  be  seen."  Another  writer,  like- 
wise a  con  temporai7,  claims  to  the  saint's  credit  two  hundred 
cures  in  the  snort  space  of  ten  days. 

The  revival  of  St.  Swithnii's  fame  gave  rise  to  a  mass  of 
legendary  literature,  from  which  it  can  only  be  deduced 
tbat  towards  the  end  of  the  10th  century  very  little  was 
known  concerning  his  career.  The  so-called  Vitx  S^Uhuni 
of  Lantfred  and  Wulstan,  written  about  this  time,  hardly 
contain  the  very  smallPAt  kernel  of  biographical  &ct ;  and 
all  tbat  has  In  later  years  passed  for  authentic  detail  of  St. 
Swithun'a  life  is  extracted  from  a  bioRraphy,  ascribed  with 
much  probability  to  Gotzelin,  a  monk  who  came  over  to 
England  with  Hermann,  bishop  of  Salisbury  from  1058  to 
107S.  From  this  writer,  who  has  perhaps  preserved  some 
fragments  of  genaine  tradition,  we  learn  that  St  Bwithiin 
was  born  in  the  reign  of  Egl>ert,  and  was  ordained  priest 
by  Holmstan,  bishop  of  Winchester  (638-c.  852).  His  fame 
reached  the  king's  ears,  who  appointed  him  tutor  of  his  son 
Adulphns  i^Ethelwulf )  and  numbered  faim  amongst  his  chief 
friends.  Under  Ethelwnlf  he  was  appointed  bishop  of  Win- 
chester, to  which  see  he  was  consecrated  by  Archbishop 
Ceolnoth.  In  his  new  office  he  was  remarkable  for  hia 
piety  aad  his  seal  in  building  new  charcliuor  restoring  old 
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ones.  At  bis  reqaest  Ethelwnlf  gftve  the  tenth  of  his  royal 
lands  to  the  chnrcb.  His  humility  was  sncb  that  he  made 
his  diocesan  jonrDeya  on  foot ;  and  when  he  gave  a  banquet 
he  invited  Uie  poor  aud  not  tiie  rich.  He  bnilt  near  the 
easteru  gate  of  his  cathedral  city  a  bridge  whose  stone 
arohes  were  so  strongly  constmoted  that  in  Gotzelin's  time 
they  seemed  awork"non  leviter  ruitums."  He  died  3d 
July,  862,  and  gave  orders  that  he  was  not  to  be  buried 
wiukia  the  ehnrch  but  ontside  in  "a  vile  and  nnwurthy 
phuse." 

William  of  Halmesbary  adds  that,  as  Kshop  Albstan  of 

Sherborne  was  Ethelwairs  minister  for  temporal,  so  St. 
Swithnn  was  for  spiritual  matters.  The  same  chronicler 
uses  a  remarkable  phrase  in  recording  the  bishop's  prayer 
that  his  bnrial  might  be  "  abi  et  peditns  pnaterenntium  et 
stillioidils  ex  atto  rorantibns  esset  obnozins."  This  expres- 
sion has  been  taken  as  indicating  that  the  weU-known 
weather  myth  contained  in  the  doggcvd  lines— 

St.  Swithln's  day  If  thou  doat  rain 
For  forty  days  it  will  remain : 
St.  Swlthin'8  day  if  tbou  be  folr 
For  forty  days  'twill  rain  na  malr — 

had  already,  in  the  12th  century,  crystallized  ronnd  the 
name  of  St.  Swithnn ;  but  it  is  doubtful  if  the  passage  lends 
Iteelf  by  any  straining  to  this  interpretation.  Mr.  Baine 
has  suggested  that  the  legend  is  derived  firom  the  tremen- 
dous downpour  of  rain  that  occurred,  according  to  tiie  Dur- 
ham chroniclers,  on  St.  Swithnn'g  day,  1315  {Bitt.  Ihtndm.,  pp. 
ziii.  96-7).  Another  theory,  more  plausible,  but  historic^ly 
worthless,  traces  it  to  a  heavy  shower  by  which,  on  the  day 
of  his  translation,  the  sAnt  marked  his  disidflasure  towards 
those  who  were  removing  his  zemains.  This  story,  however, 
oannot  be  traced  fltrtber  back  than  some  two  or  three  cen- 
tariel  at  the  outside,  and  is  at  vazianoe  wiUi  the  lOth-centnry 


writers,  who  are  all  agreed  tliat  the  translation  took  plaoe 

in  accordance  with  the  saint's  desire  as  expreesed  by  vision. 
More  probable  is  Mr.  Earle's  suggesUon  that  in  the  l^end 
as  now  current  we  have  the  survival  of  some  pagan  or  pos- 
sibly prehistoric  day  of  angury,  which  has  sheltered  itwlf 
and  preserved  its  vitality  nnder  the  protection  of  an  eoele- 
siastical  saint.  This  view  is  supported  by  the  &ct  adduced 
in  Note»  and  Quarua  (1st  ser.,  xii.  p.  137)  that  in  France  St. 
H6dard  (June  8)  and  St.  Gervase  and  St  Protus  (Jane  19) 
are  ae<»editod  with  an  Infinenoe  on  the  wenthw  almost 
identical  with  that  attributed  to  St.  Swithnn  in  Eng^nd. 
Mr.  Parker  professes  to  detect  a  shower  of  rain  as  the 
Sjrmbol  of  St.  Swithnn  in  the  clog  almanacs  (of  Queen 
Elizabeth's  time),  but  Mr.  Earle  donbts  tbe  resemblaaca. 
Of  other  stories  connected  with  St.  Swithnn  the  two  moat 
famons  are  those  of  the  Winchester  egg-woman  and  Qo^oi 
Emma's  ordeaL  The  former  is  to  be  found  in  Gotzelin's  life 
(«.  1100),  the  latter  in  Badbome's  Hittoria  Major  (ISth  cen- 
tury),—a  work  which  is  also  responsible  for  the  not  improb- 
able legend  that  this  prelate  aeoompanled  Alftod  on  his  viiit 
to  Rome  in  866. 

The  so-caUed  lives  of  St.  Swltbun  written  br  Wulstan,  Lant- 
tnA,  and  perhaps  others  towards  the  end  of  theiOtheentuijmar 
be  found  In  Bollandus's  AHa  Sanctonan  (July),  1 8Z1-S£7 :  Hafau- 
lon'B  Acta  SS.  O.  B.,  vL  70,  etc.,  Ttl.  628,  etc. ;  and  Earle's  Lift 
and  nmetqfSt.  Swahua.  69,  etc.  See  also  William  of  Malmes- 
bory,  Gat.  iUq..  1. 160,  and  De  OetL  Pont.,  160, 167.  179;  Florwieo 
of  Worcester,  1. 168 ;  Rudbome  ap.  Wharton's  AitgUa  Sacra,  i.  287 ; 
Hardy's  CaL  qfJiSS.,Lb\&-niBniid'BS'OpvUxrAntiqtima;  Cham- 
bers's Book  <^  D<W-  Ethelwulf '8  TiUie  Ctiartm,  nearly  all  of 
which  refer  to  St.  swithnn  In  the  body  ofthetext.  may  be  studied 
In  Haddon  and  Stubbe's  Oouneilt,  fil.  &16--45 ;  a  compuison  of  the 
charter  on  page  642  with  Qotzelfn's  life  (ap.  Earle.  69)  and  Wil- 
liam of  Ualmesbury  (0af.  Reg.,  ISO;  De  Gett.  Pont.,  160)  seems  to 
show  that  tbeae  obarten.  even  if  forgeries,  date  back  at  least  to 
tbe  lUh  ceotniT,  as  well  as  thestocyof  his  being  Etbelwntrs 
"altoretdnclor." 


SWITZERLAND. 


Pabt  L— Geoqrapht  and  STATiffnca. 

AS  the  Swiss  Confederation  coDsista  of  a-number  of 
small  districts,  differing  from  each  other  in  many 
points,  but  gathered  round  a  common  centre,  ori^n- 
ally  for  common  defence  against  a  oomnioD  foe,  it  is 
not  Borpristng  that  its  political  boundaries  do  not  co- 
incide with  those  of  nature.  So  we  find  that  Ticino 
is  south  of  the  main  chain  of  the  Alps,  a  large  part 
of  the  Grisons  is  east  of  the  Rhine  and  of  the  ranges 
separating  it  from  Tyrol,  while  SchafFhauscn  is  north 
of  the  Rhine,  and  Porrentruy  is  in  the  French  plain 
far  down  the  western  slope  of  the  Jura. 
TO^ra  Putting  aside  these  exceptional  cases  (all 
n^T'  of  them  outside  the  original  limits  of  the 
Confederation),  the  physical  geography  of 
Switzerland  may  be  thus  roughly  Bummod  up : 

(1)  To  the  south  there  is  the  main  chain  of  the  Alps, 
which  is  joined  at  Mont  Dolent  (12,566  feet)  by  tbe  lower 
ranges  running  east  from  tbe  east  end  of  the  Lake  of 
Geneva,  and  which  oontinuea  to  be  the  boundary  ap  to  the 
Stelvio  Pass. 

(•2)  To  the  north  of  this  main  chain  of  the  Alps  there  Is 
another  great  range,  only  slightly  inferior  in  height  and 
extent,  which  starts  ftttm  the  hills  known  as  the  Hont  Jorat 
above  lAUsanne,  rises  In  the  great  pealcs  of  the  Bernese 
Oberland  and  in  the  T&dl,  trends  to  the  north  near  Chur, 
and,  after  rising  once  more  to  form  the  Santis,  dies  away 
on  the  south  shore  of  the  Lake  of  Constance. 

(3)  The  main  chain  of  the  Alps  and  this  great  north  out- 
lier are  parallel  to  each  other  fknm  Mont  Dolent  to  near 
Cbnr;  joined  for  a  short  space  near  the  Flaw  Botondo 
(west  of  the  St.  Gotthard),  they  again  part  near  the  Oberalp 
Pass  (east  of  tbe  St.  Gotthard).  Between  these  two  great 
ranges  flow  two  of  the  mightieet  European  rivers,  tbe 
Bhine  towards  the  east  and  the  Bhone  tomrds  the  west, 
their  bead  waters  being  separated  only  by  the  tangled 
mountain  mass  between  the  Pizzo  Botondo  and  the  Oberalp 
Pass. 

(4)  To  the  north  of  the  great  north  outlier  of  the  main 
ehain  of  the  Alps  there  are  what  may  be  called  the  plains 
«f  Switzerland,  really  the  huge  undulating  valley  of  the 
Aar  (and  its  ralnents),  to  wblob  must  be  added  t^e  Thar 
valley  between  the  Aar  basin  sjtd  the  Z^ke  of  Constance. 


Thus,  omitting  the  spemal  cases  named  above,  we 
may  roughly  describe  Switzeriand  as  oonsifiting  of  two 
CTeat  trenches  traversed  by  two  great  rivers,  and  in- 
closed by  two  huge  mountain  masses,  together  with 
the  enormous  vtuley  of  the  Aar  and  the  smaller  one 
of  the  Thur,  both  these  shut  in  by  the  great  north 
outlier  of  the  main  chain  of  the  Alps,  the  Rhine,  and 
the  Jura, — two  deeply  cut  traDclies,  and  two  wide  and 
undulating  valley 

The  mam  chain  of  the  Alps  rises  in  Swiss  territoiy 
to  the  height  of  15,217  feet  in  Monte  Bosa,  and  ita 
north  outlier  to  14,026  feet  in  the  FlnsteraailionL 
The  mean  level  of  the  Aar  valley  has  been  ee^matad 
at  1 378  feet,  its  lowest  point  bmng  the  low-water  mailc 
of  the  Rhine  at  Basel  (914  feet) ;  the  lowest  level 
within  the  Confederation,  however,  is  on  the  Lago 
Maggiore  (646  feet). 

According  to  the  most  recent  calculations,  the  total 
area  of  the  Confederation  is  15,964.28quaTe 
miles,  of  which  71.7  per  cent.,  or  11,443.3 
square  miles,  are  classed  as  ^'  productive,"  3032  square 
miles  being  covered  by  forests,  and  132.3  square  miles 
by  vines.  Of  the  other  28.3  percent,  or  4520.9aqnare 
miles  (classed  as  unproductive"),  709.9  areoctnipied 
by  glaraers,  520.3  by  lakes,  90  by  beds  of  rivers  and 
streams,  and  62.4  by  towns,  villages,  and  buildinga 
Of  the  whole  area  the  three  great  cantons  of  the 
Orisons,  Bern,  and  Vahus  take  up  7439.9  square  miles, 
or  nearly  one-half  while,  if  to  them  be  added  Vand, 
Ti<nno,  uid  St.  Qall,  the  extent  is  raised  to  10,552 
square  miles,  or  about  two-thirds  of  the  entire  Con- 
federation. 

The  total  area  of  Switzeriand  (15,964.2  square 
miles)  is  distributed  over  four  great  river  ^ 
basins  (draining  to  three  different  seas)  in  T"*" 
the  following  proportions:  Rhine,  11,166;  Bhone, 

2717;  Po,  1358;  and  Inn,  721. 

The  Rhme  basin  Is  by  fta  tbe  largest  in  Switnrland,  and 
drains  of  coarse  to  the  North  Sea.  The  Bhine  itself  Is 
formed  of  two  branches, — Vorder  Bhine  (valley  of  Dissni- 
tia)  and  Hintor  Bhine  (from  the  Splngen  and  St.  Beniar- 
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dino), — which  nnite  at  Beichenau,  near  Cbnr.  The  joint 
stream  receives  seTeral  monntaia  torreotB,  expands  into 
the  Lake  of  Constance,  and  thbn  tarns  west,  receiving  the 
Thar,  and  opposite  Waldsbut  the  great  stream  of  the  Aar, 
finally  leaving  Swiss  territory  at  Basel,  wb«r«  it  turns 
north.  Its  main  affluent  is  the  Aar,  the  basin  of  which 
coverB  DO  less  than  6794  sqnare  miles.  This  stream  rises  in 
the  glaciers  of  the  Bernese  Oberiand,  expands  into  the 
Lakes  of  Brienz  and  of  Thnn,  receives  from  the  left  the 
Kandar,  the  8aaDe,.and  the  Zihl,  and  from  the  right  the 
Esune,  as  well  as  (near  Bragg,  that  great  meeting-place  of 
the  waters)  the  Beoss  flowing  thronf^  (he  L^e  of  Lnccme 
and  the  united  stream  of  the  Linth  and  the  Limmat  flow- 
ing throngh  the  I«k«B  of  Wallonstadt  and  Zurich.  It  is 
interesting  bistoricaily  to  note  the  foot  that  the  tliirteen 
cantons  which  till  1798  formed  the  Confederation  are  all 
comprised  in  the  Rhine  basin,  the  ten  oldest  (f .«.,  all  before 
1500)  being  within  that  of  the  Aar,  and  that  it  was  only 
after  1798  that  certain  Bomansch-,  iSrench-,  and  Italian- 
speaking  "allies"  and  subject  iuids — with  their  respec- 
tive river  basins — were  tacked  on.  The  Rhone  rises  in  the 
glacier  of  the  same  name  and  flows  west,  receiving  the 
mountain  torrents  of  the  Visp,  the  Loaza,  and  the  Dranse, 
besides  others,  expands  into  the  Lake  of  Geneva,  and  a  lit- 
tle way  from  Qeneva  quits  Swiss  territory  on  its  way  to 
the  Mediterranean.  The  main  stream  flowing  from  Switzer- 
land to  the  basin  is  the  Tioino  (from  the  St.  Gotthard), 
which  widens  into  the  Lago  Maggiore ;  another  stream  ez- 

Snds  into  the  Lake  of  Lugano ;  and  others  run  into  the 
ike  of  Gomo, — all  finally  joining  the  Po  in  the  Lombard 
plaias,  thus  drainiag  to  the  Adriatic.  The  Bamm,  flowing 
through  the  Munsterthal,  joins  theAdigeandsodrains  into 
the  Adriatic.  The  7nn  basin  Is  composed  of  the  upper  part 
«f  the  river  (above  Martinsbmck)  and  drains  into  the  Dan- 
ube and  so  into  the  Black  Sea. 

Most  of  the  great  Swiss  rivers,  being  Id  their  origin  mere 
mountain  torrents,  tend  to  overflow  their  banks,  and  hence 
much  is  required  and  has  been  done  to  prevent  this  by 
embanking  them,  aud  regaining  arable  land  from  them. 
So  the  Bhine  (between  Bagatz  and  the  Lake  of  Constance), 
the  Bhone,  the  Aar,  the  Reuas ;  and  in  particular  we  may 
mention  the  great  work  on  the  Linth  (1807  to  1822J  carried 
oot  by  J.  Konrad  Escher,  who  earned  by  his  success  the 
aamame  of  "  Von  der  Linth,"  and  on  the  Zihl  near  the 
Lakes  of  Neuch&tel  and  Bienne,  while  tlie  diversion  of  the 
Kander  from  its  junction  with  the  Aar  at  Uetendorf  to  a 
«tiannel  by  which  it  flows  into  the  Lake  of  Thuo  was  ef- 
iiscted  as  early  as  1714.1 

There  are  very  many  lakes  in  Switzerland.  The  two 
largest  (Geneva  and  Constance)  balance  each 
Lalktm.  other  at  the  southwest  and  northeast  corners 
of  the  Confederation.  The  following  list  gives 
details  reguding  the  flfteen  over  4  aquare  miles  in  extent. 
It  will  be  noticed  that  of  these  twelve  are  in  the  Bhine 
basin  (eleven  of  them  being  in  that  of  the  Aar),  two  in  the 
Po  basin,  one  in  the  Bhone  basin,  and  none  at  all  in  the 
Inn  basin.  It  has  been  estimated  that  in  the  Bhine  basin 
there  are  no  fewer  thaa  nineteen  large  and  thirty-seven 
small  lakes.  Of  the  smaller  Swiss  lakes  we  may  mmtion 
the  Daoben  See,  and  the  Oeschinen  See,  as  well  as  the 
M i^elen  See  close  to  the  Gross  Aletsch  glacier.  There  are 
of  course  an  inflnite  naml)er  of  Alpine  tarns. 


Name  of 


Constance*. 
Nench&tel... 
Alaggiore*  _ 
IjUceme— 

Zurich..  

Lagano*.... 

Thun  

Bienne.  

Zng»  

Brienz  

Horat ......... 


Wallenstadt 


2 

Mean 
Heigbtof 

Approxi- 
mate 
Depth  In 

River  Baatn. 

Surbce 
above  Sea 

a 

Level  In  Ft. 

Bhone. 

223 

1230.3 

984.3 

Bhine. 

208.1 

1305.8 

9055 

Aar,  Bhine, 

92.3 

1427.2 

472.4 

Ticino,  Po. 

82.7 

646.3 

1230.3 

Beoss,  Aar,  Bhine. 
Limmat,  AarJEthine 

43.7 

1433.7 

?853 

33.8 

1341.9 

469.1 

Po. 

19.4 

889.1 

902.2 

Aar,  Bhine. 

18.5 

1837.3 

711.9 

Aar,  Bhine. 

16.2 

1423.9 

255.9 

Reuss,  Aar,  Bhine. 

14.8 

1368.1 

1321.4 

Aar,  Bhine. 

11.5 

1851 

856.4 

Aar,  Bhine. 

10.5 

1427.2 

157.4 

1  Linth,  Limmat,) 
1    Aar,  Bhine.  ) 

&9 

1394  4 

oSOO 

Aar,  Bhine. 

6.4 

1663^ 

f  ... 

Aar,  Rhine. 

4 

1483 

ri522.8 

I  The  hvdrographlc  bureau  of  Swltserland  publishes  annually 
ftserlea  of  grapblo  tables  representing  Ibe  seasonal  changes  in 
(lie  volume  of  all  the  Important  riven. 


The  lakes  marked  *  are  only  partly  in  Swiss  territory. 
There  are  a  great  number  of  waterfalls  in  Swltserland, 
the  loftiest  being  that  of  the  Stanbbach  (1001 
feet),  in  the  valley  of  lAaterbmnneu,  or  "  Clear  WaterfUls. 
Springs  "  (Bernese  Oberiand).  In  the  Oberiand, 
too,  we  find  the  Handeck  (200-220  feet),  near  the  eonrw 
df  the  Aar,  while  the  Beichenbach  descends  in  seven  fblls 
and  the  Giessbach  in  thirteen.  The  falls  of  the  Bhine  at 
Schaflhauseu  contain  an  enormous  tnaaa  of  water,  though 
they  are  only  ^  feet  in  height.   In  southern  Switzerland 
the  nssevache  Ihll  (200  feet),  in  the  Bhone  valley,  is  the 
best  known. 

Dr.  A.  Helm*  reckons  up  471  glaciera  in  Switzerland  and 
462  in  Austria,  his  figures  for  France  and  Italy 
being  nntrustworthy  and  incomplete ;  bnt  Glaclen. 
Switzerland  has  138  glaciers  of  the  flist  rank 
(t.e.,  over  41  miles  long)  as  against  71  In  Austria,  though 
Austria  has  391  of  the  second  rank  (t.e,,  between  4j  and  3 
miles  long)  as  against  333  in  Switzerland.  The  distribution 
of  tbe  Swiss  glaciers  deserves  notice,  for  in  eleven  cantons 
(that  is,  half  of  those  in  the  Oonfbderatlon)  there  are  no  gla- 
ciers stall,  while  in  five  others  (Untorwalden,  Vaud,  St.  Gall, 
Schwyz,and  Apponzell  ^  they  only  cover  about  ISsquare  miles 
oat  of  709.9  square  miles  of  ice  and  snow  in  the  Confedera- 
tion according  to  the  official  survey.  Valais  heads  the  list 
with  375.1  sqnare  miles,  then  come  the  Orisons  (138.6), 
Bern  (111.3),  Uri  (44.3),  Glarus  (13.9),  and  Ticino  (13.1). 
The  longest  glacier  is  the  Alps  is  the  Gross  Aletacb  in  the 
Bernese  01>erland,  15  miles  long ;  it  has  a  basin  of  49.8 
square  miles  and  a  maximum  breadth  of  1968  yards.  In 
point  of  length  the  Unteraar  glacier  comes  next  (10.4  miles), 
followed  by  the  Gomer  and  Viescher  glaciers  (each  9,1 
miles).  The  lowest  point  to  which  a  Swiss  glacier  is  known 
to  have  descended  is  3225  feet,  attained  by  the  Lower 
Grindelwald  glacier  in  1818.  Dr.  Heim  has  ascertained 
that  the  maximnm  annual  snowfall  in  the  Alps  takes 
place  in  the  lower  suow  regions,  a  conclusion  which  the 
present  writer  can  confirm  from  personal  experience  guned 
on  the  ascent  of  several  of  the  highest  Oberiand  puks  in 
January,  1874  and  1879.  Dr.  Heim  states  tiiat  in  the  cen- 
tral Alps  of  Switzerland  the  limit  of  perpetual  snow  varies 
&om  9259  to  9023  feet.    See  Glacies. 

In  Switserlaud,  where  the  height  above  sea-level  varies 
from  646  feet  (Lago  Maggiore)  to  16,217  feet 
(Monte  Bosa),  we  naturally  find  very  many'  Climate, 
climates,  from  the  regions  of  olives,  vines,  oaks 
and  beeches,  pines  and  flrs,  to  those  of  high  mountain  pas* 
tares,  rhododendrons,  and  of  eternal  snow  (see  Alps).  As 
regards  the  doration  of  the  Beasons,  there  is  a  corresponding 
variety.  It  has  been  reckoned  that,  while  in  Italian 
Switzerland  winter  lasts  only  three  months,  at  Glarus  it 
lasts  foar,  in  the  Engadine  six,  on  the  St.  Gotthard  eight, 
on  the  Great  St,  Bernard  nine,  and  on  the  SL  Thtodnle 
always.  A  painstaking  writer  has  calealated  that,  if  Swit- 
zerland were  flattened  out  into  a  plain,  and  reduced  to  the 
level  of  tbe  sea,  it  would  be  comprised  between  the  iso- 
therms 51.8°  and  65.4°  F.  As  a  matter  of  fact  the  mean 
temperature  varies  no  less  than  34}°,  for  at  BeHInsona  it  is 
641<^  F.,  at  Geneva  491°,  at  Basel  49J°,  at  Chnr  481**,  at  In- 
terlaken  48°,  while  on  the  Great  St.  Bernard  It  sinks  to 
30°,  and  on  the  St.  Theodule  to  20°.  The  Alps  form  the 
boandary  Iwtween  the  region  where  tbe  rainfall  is  greatest 
in  snnimer  and  that  where  it  is  greatest  in  antamn,  the 
winter  and  spring  nunfhll  varying  but  slightly.  These  are 
the  percentages  of  the  annuid  rainfall  in  Switzerland  at 
diflerent  seasons : 

EMneBatin:  wlnter.lS;  sprlng,25;  summer.SS;  autumn,  34. 
mume  Batta:     "      21;  26;       "      2S;      "  37. 

TIctnoBaain:     "      12;      "     26;       "      27;       "  36. 

It  has  been  shown  by  ou^ftil  observations  that  tbe  nin  (or 
snow)  fiill  is  greatest  as  we  i^proach  the  Alps,  whether 

from  the  north  or  sonth,  the  flanks  of  the  great  ranges  and 
the  valleys  opening  out  towards  the  plains  receiving  much 
more  rain  than  the  high  Alpine  valleys  inclosed  on  tdl  sides 
by  lofty  ridges.  Thus  the  annual  rainfUl  is  36  inches  at 
Basel,  bat  64i  at  Beatenberg  (above  Intorlaken)  and  69  at 
Schwyz,  rising  to  88  on  the  Grimsel  and  102  on  the  St. 
Bernardino,  and  falling  again  at  Lugano  to  63.   Dr.  Heim. 
calculates  that  the  percentage  of  snow  in  tbe  total  anonal 
.  rain&ll  in  Switzerland  varies  from  63  on  the  Great  St.  Ber- 
'  niurd  to  6  at  Geneva,  the  mean  fall  of  34  being  at  Flatta  in 
■  tbe  Grisons.   Thunderstorms  generally  vary  in  fVeqnency 
,  with  tbe  amount  of  rainfall,  being  most  common  near  the 
great  ranges,  and  often  very  local.    The  floods  caused  by 
excessive  rainfall  are  sometimes  very  deBtmative^  as  in 
1839, 1852,  and  1868,  while  the  same  canse  leads  to  landslips, 
of  which  the  most  remarkable  have  been  those  on  the 

*  In  his  epoch-making  work,  SandiMch  der  OUttektrkmilk 
Stuttgart,!^. 
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Bossberg  abovo  Ooldan  (1806),  at  EvioQoaz  (1835),  and  at 
Elm  (18S1). 

Aa  regardB  the  larger  cyclones  or  Htorms  of  Europe,  a 
Bouth  wind  In  the  Alps  indicates  that  the  barometrical 
miuimum  is  in  the  English  Channel,  a  west  wind  that  it  is 
in  the  Kortb  Sea,  a  north  wind  that  it  ia  in  the  Eastern 
AlpS)  )Uid  an  east  wind  that  the  depression  is  in  the  Medi- 
terranean, aboat  Corsica.  When  the  barometrical  mini- 
mum shifts  Trom  the  Atlantic  over  Scandinavia  to  Bossia, 
a  Boothweet  wind  in  the  Alps  is  followed  by  west  and  then 
north  winds.  The  "  fohn  "  is  the  most  remarkable  of  the 
local  winds  in  .Switzerland, — a  strong  southwest  or  south 
wind,  very  hot  and  very  dry.  It  was  formerly  supposed  to 
come  from  the  Sahara,  but  is  now  held  to  be  a  southwest 
or  south  wind  which,  satanted  with  moistora,  crosses  the 
Alps,  precipitating  a  copious  rainfall  in  its  coarse;  com- 
moncing  its  descent  In  the  northern  valleys  with  a  high 
temperature  for  these  great  heights,  it  necessarily  tncreasea 
in  temperature  and  dryness  as  it  passes  into  the  high  pres- 
sure of  lower  levels.   Dr.  Hana  concludes  from  observa- 


I  Tme  coal  is  wholly  absent;  lignites,  however,  occur  both 
I  in  the  Tertiary  and  the  Quaternary  formations,  the  most 
!  important  workings  being  those  of  Kapfnach,  Uteaach, 
j  Mortichwyl,  Dtirnteu,  Lutry,  Conversiou,  and  Oion,  la 
I  1870  the  output  was  33,364  tons,  in  1881.  only  6184.  An- 
;  thracite  occurs  in  Valais.   Peat  is  common  in  many  parts. 
;  Salt  (42,000  tons)  is  procured  from  welh  in  Aargau,  Buel, 
aud  Vaud.   The  first  salt-deposit  was  discovered  in  1836  at 
Bothenhaus  (Basel  canton),  that  of  Bheinfelden  in  J844, 
of  Bybnrg  in  1845,  and  of  Kaiseraagst  in  186^  The  wells 
at  Bex  have  been  worked  since  1564.* 

Qame  is  not  abundant  in  any  part  of  Switzerland ;  sod 
rUorous  game  laws  and  other  devices  have  been 
adopted  in  order  to  increase  the  number  of  wild  Oame. 
animals.  In  1875  a  law  was  passed  in  aootnd- 
anoe  with  which  a  commiasion  marked  oat  outaln  resent 
Mods  or  "  districts  francs  pour  la  cbasse  an  gibier  de  mon- 
tagne " ;  and  in  1681  their  limits  were  revised  for  another 
term  of  five  years,  including  an  area  of  5268  square  kilo- 
metres [2033.45  square  mileej  in  1685.    There  were  then 


Canton.) 


Date 
!  of 
lAdmls- 
'  slon. 


Orisons  (Graubunden)....0  46,  B  40, 1 14..K ;  L 

Bern  (Berne)  Q  85,  F  15  A;  L 

Valais  (Waliis)  F67,Q32.  D;  L 

Vand  (Waadt)  F  89,  G  9  B;  M 

Ticino  (Tessin)  199.0  C;  N 

St.  Oall  (Sankt  GaIlen)...G  99.1  A ;  L 

Zurich  G98.8  A;  O 

Preibn^  (Fribourg)  F69,G31,  D;  L 

Loceme  (Luzem)  Q  99.5   A ;  L 

Aargau  (Argovie)-  G  99.6  A;  L 

Uri  G  76,  122  A,  E;  P 

Thurgau  (Thurgovie)  ....G  99.5  A;  L 

Schwyz  G96.9  A;  O 

Ncuch&tel  (Neuenbui^)..F  75,  G  24  B ;  M 

Solenre  (Solothum)  G98.9  A;  0 

rT«*«™M.«  fObwaId...G99.3  A;  P 

Unterwalden  j  Nid„id„Q  99,0  ^ .  p 

GUras-  G99.3  H;  P 

Basel  (Basle,  f  Urban... ..G  96.3  A;  L 

B&le)  1  Eural  G  99.5  A;  Q' 

iOnter  G99.6  A;  Pi 

Appenzell  J   ^99  9  g|  p, 

Schaffhansen-  G99.4  A;  L' 

Geneva  (Oenf,  G!nevra)..F  85,  Q  11   B;  ill' 

Zog  G  98.3  A;  O 


1803 
1353 
1815 
1803 
1803 
1803 
1351 
1481 
1332 
1803 
1291 
1803 
1291 
1815 
1481 

1291 

1352 

1501 

1513 

1501 
1815 
1352 


Date  of 
Present  Con 
BtituUon. 


1880 
1846 
1875 

1861  ('72) 
1830  ('83) 
1861  CTS) 
1869 
1857 

1875  ('82) 

1852  ('77) 

185(^-61 

1869 

1876-77 

1858  ('80) 

1875 

fl867  \ 

11877  1 
1842  ('80) 

f  1875 

)  1863 

11876 

(1872 
1876 

1847  CTD) 
1873  ('81) 


Population. 


ISaO.  1880. 


2754.0 
2659.5, 
2026.3 
1244.3 
1068.0 
7795 
665.9 
644.4 
579.4 
542.0 
415.4 
381.4 
350.7 
311.8 
305.9 

296.4 

866.8 
13.8 

162.7 
63.4 

68.5 
113.6 

107.8 
92.3 


89,840 
457,921 
81,627 
199,453 
117,397 
169,608 
250,134 
99,605 
132,789 
199,720 
14,500 
68,619 
44,159 
70,679 
68,613 

25,135 

30,197 


94,991 
532,164 
100,216 
238^730 
130,777 
210,491 
317,576 
115,400 
134,806 
198,645 
23,694 
99,562 
51,235 
103,738 
80,424 

27,348 

34,213 


77,385 124,372 

54,869|  64,799 

35,278  38,348 
63,932  101,595 
17,4r>6  22,994 


.35 
205 
500 
194 
122 
281 
500 
181 
234 
364 

67 
295 
151 
343 
272 

94 

124 

769 

66 

335 
1013 
259 


ii 

Cantonal 

Capital. 

5 

Chur-.  

27 

Bern-  ~. 

5 

12 

Lausanne — 

7 

BelllDKona.... 

10 

St.  Gall-  

16 

6 

7 

10 

1 

Altorf  

5 

Fraaeufeld... 

3 

,  Popu- ! 
:lauoii 
I   ol  I 


8,8891 

43n 

30,179 
2,436! 
'21,4^1 
75,956' 
11,546' 
17,850  i 
5,944; 
3,901 
5,8111 


5jNeuch&tel....  15,612 

4Soleure.-   7,668' 

I'Samen... 
liStanz-... 
2,Glaras... 


4,0391 
2,210! 
5,S30| 

SiBasel.-  ^1,399  > 


SLiestal 
3:AppenzelI- — 
l|Herisaa..«.... 
2^Schaflrhau8en 

5, Geneva  

IZug  


4,6791 
4,302! 
11,082! 
11,795 
68,320 


1  Languaga.-^,  German ;  F,  French ;  I,  Italian ;  R,  Komansch.  Executive  Authority.— A,  R^eraTmnih ;  B,  ConaeU  d'etat;  C, 
Consigllo  <u  atato :  D,  Staatsrath  ;  E,  Standeskom mission :  H,  Rath  a.  Standeskommlsslon ;  K,  Kief  ner  Rath  u.  StandefikommlsBAii. 
LegMaiive  .^uMorKy.—L,  Grosser  Rath;  H, Grand  cooeefl;  n,  Gnin  constglio;  O,  Kantonsratta;  P,  LandBgemeinde;  Q,  Landntk. 
Tor  details  fording  the  StAnde  Rath,  of  44memben,and  the  National  RMh,  of  145  (made  upasuiown  in  oolniun  8  abore),  see 
884 :  and  for  mformatlon  regarding  the  rtferendum  In  the  cantons,  see  p.  SSL 


tion  that,  assnming  the  air  to  cool  at  the  rate  of  1<*  C.  In 
every  100  metres  of  ascent,  and  the  ridge  crossed  by  the 
fShn  to  be  2000  metres  in  height,  the  heat  lost  on  the  as- 
cent is  only  0.5°  C,  so  that  when  the  fohn  reaches  the 
north  side  it  will  have  a  beat,  not  of  10°,  but  of  20°.  The 
fShn  occurs  most  ^equeotly  in  spring.  Other  local  winds 
in  the  Ali»  are  those  which  blow  up  a  valley  in  the  morU' 
iqg  and  down  it  in  the  evening,  due  to  the  heating  of  the 
air  in  the  valleys  by  the  sun  during  the  day  and  its  cool- 
ing by  terrestrial  radiation  at  night.  The  cloud  streamers 
from  great  Alpine  peaks  are  dne  to  the  condensing  of  the 
tnoistnre  in  a  layer  of  air,  and,  as  the  moisture  is  carried 
away  by  the  wind,  so  the  streamer  is  dissolved. 

For  all  these  reasons  Switzerland  has  many  varieties  of 
climate ;  and,  while,  owing  to  the  distribution  pf  the  rain- 
fall, the  "ricino  and  Aar  valleys  are  very  fertile,  the  two 
great  trenches  between  the  main  chain  and  its  north  outlier, 
^ough  warm,  are  less  productive,  as  the  water  comes  trom 
the  rivers  and  not  from  the  skiee. 

Aitphalt  is  the  only  raw  mineral  prodact  the  export  of 
which  exceeds  the  import;  and  it  is  obtained 
Ulnernl  only  in  the  canton  of  Neucb&tel,  where  the  out- 
products,  put  of  the  Val  de  Travers  deposit  in  1683 
reached  28.000  tons.  Though  iron  ores  are 
known  (according  to  Weber  and  Brosi's  map)  to  exist  in  13 
localities,  gold  in  3,  silver  in  22,  copper  in  29,  lead  in  27, 
niukel  and  cobalt  in  2,  tin  in  1,  snlphsr  in  3,  Switzerland 
is  pnu^ioally  dependent  for  all  its  metals  on  foreign  supply. 
While  36,161  tons  of  iron  were  obtained  In  1870  (mostly 
from  mines  in  the  Jura),  only  19,046  were  obtained  in  1881. 


within  this  area  8487  chamois  and  about  106  roebuck.  The 
chamois  were  most  abundant  in  Uie  Grisons,  Bern,  Glans, 
and  Freiburg.  In  the  Alpine  r^ons  the  marmot  and  Al- 
pine bare  are  still  common,  and  their  nnmben  have  in- 
creased under  the  protective  system.  Gronse,  partridge, 
wild  duck,  and  snipe  are  the  chief  game  birds.  A  eloso 
time  protects  birds  not  considered  game,  and  the  federsl 
council  in  1685  appointed  a  commission  to  draw  up  a  eata^ 
logne  of  all  birds  found  in  Switzerland,  and  to  eatsbltdi 
stations  for  collecting  &ctB  of  ornithological  interest. 

Attention  has  recently  been  directed  to  the  dimlDutian 
of  the  supply  of  freshwater  fish,  dne  in  port 
to  overfishing  and  in  part  to  pollntton  of  the  flsheriea. 
streams.  It  is  estimated  that  the  fish-bearing 
waters  in  the  whole  country  cover  an  aggregate  area  of 
1581  square  kilometres  (1348  belonging  to  lakes  and  233  to 
rivers  and  streams),  the  cantons  witii  the  greatest  aress 
being  Yaud  (443  square  kilometres),  Bern  (161).  Thursu 
(139),  and  Neoch&tel  (98).   Close  seasons,  and  in  certain 

S laces  close  years,  have  been  established,  and  nnmeroB» 
sh -hatcheries  are  also  in  operation  (57  in  1885),  the  sped* 
treated  being  mainly  salmon,  lake  trout,  river  trout,  gray- 
ling (ombre),  red  trout  or  Bothel,  Che  Swiss  Omgnmi, 
American  Qtregonut  (C.  albm),  Salmo  JMtealM,  and  the 
"  mader."  No  fewer  than  5,7(»,482  flsh  ware  iDtrodoeed 
into  the  lakes  and  riven  in  1886.   1^  a  law  of  1884  tiie 

■  See  Stockalper,  Sapport  Mr  U  gnme  16  J>roAiUt  BrvltBip. 
Nat  8.  d  ZMeA.  UBS.  and  Hermann  Stteng,  " Rohprod^leu. 
dersn  Tnndorle  In  der  Sidi  well,'' in         /.  sefaKic.  adiiw,  UBL 
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federal  council  ia  allowed  to  defray  oae-third  of  the  ex< 
pensd  of  the  coastruction  of  fish-ladders.  Id  1882  a  Swiss 
fisheries  society  was  founded.  Coaventions  in  reswrd  to 
the  fisheriea  have  been  signed  with  Italy,  Fraoee,  and  0«r- 
lunny. 

UrL-at  importance  attaches  to  the  domestic  animals  of 
Switzerland.    In  1876  there  were  284,478  own- 
Live-stock,   era  of  live-M»ck,  in  18tW  289.610.   The  follow- 
ing are  the  numbers  for  those  two  years : 
)iors«>!l,  100,935  and  08,333;  cattle,  1,035,930,  1,211,713; 
s;i"ep,  M7,519,  311,632;  froatB,  396,055,  415,916;  pigs,  334,- 
.'>i:>.  ;m,4.>l ;  mules,  3145,  2741 ;  assee,  2113.  2042  ;  and  bee- 
hives, 177,825,  207,180.    See  Z.  f.  Kim.SUUi^k,  1886. 
The  table  on  p.  816  gives  a  varied  of  details  regardiog 
the  twenty-two  Swiss  cantons,  arranged  in  the 
Table  of      order  of  their  extent.   In  the  first  column  the 
cuiioiu-      Uognages  principally  spoken  in  the  difibrent 
cant«ns  are  indicated  by  letters,  as  described 
ill  the  aimended  foot-note,  and  the  percental  of  popah^ 
tiou  speaking  them  in  1^  are  given.   In  every  case  the 
official  language  is  that  of  the  m^ority,  with  the  excep- 
tion of  Freiburg,  where  it  is  Oerman.    The  same  column 
alHo  shows  the  various  executive  lud  legislative  authorities. 
The  first  federal  census  of  which  the  resnlta  were  pub- 
lished was  neither  quite  Bynehronons  (Aftrii, 
Cmm*         1836,  to  February,  1638)  nor  quite  systematic, 
retumi.        That  of  1850  took  account  only  of  the  popula- 
tion with  right  of  residence  [popvlatitm  domi- 
aliie).  and  not  of  the  popolation  actually  present  at  the 
date  of  the  census.    In  1660  the  censns  was  declared  de- 
cennial.  The  following  are  the  nambers  returned  :  March 
18-23,  1850,  2,392.740;  Decembw  10,  1660,  2,507,170:  De- 
cembiir  1, 1870.  2.669,147 ;  December  I,  1880,  2346,102. 
As  regards  density  of  population,  Switzerland,  with 
198.5  persons  to  the  square  mile,  stands  cousid- 
Den<>Ityof    erably  above  Scotland  (125)  and  a  long  way 
popuUilon.  below  England  and  Wales  (446).    The  Alpine 
regim  is  the  sparsest  generally,  though  certain 
districts,  like  Appcnzell  Ausser-Ehoden,  are  very  densely 
peopled;  the  Jura  region  has  a  much  iiigher  ratio ;  and  the 
densest  region  of  all  is  the  Swiss  plateau.    If  we  draw  an 
irn-gular  line  from  the  east  end  of  the  Lake  of  Oeneva  by 
Tliua,  Lucerne,  and  the  south  of  the  Lake  of  Zurich  to 
Kheiueck,  we  shall  have  nearly  all  the  more  densely  pop- 
ti1;itt:d  portions  of  tlie  country  to  the  north,  the  only  nota- 
ble exception  being  what  might  be  called  the  Swiss 
pi'niusula  of  Lugano.    A  large  proportion  of  the  <»)nntiy 
b)  the  south  has  only  from  1  to  19  inhabitants  to  the  square 
kilometre  [.386  square  mile].    The  districts  where  the 
density  rises  above  2.50  to  the  square  kilometre  are  that  to 
the  southeast  and  southwest  of  Omeva,  the  vicinity  of 
Lausanne,  the  districts  of  Chaux  de  Fonds,  Neaeh&tel,  Biel, 
Bern,  Soleure,  Basel,  a  large  tract  along  both  sides  of  the 
Lake  of  Zurich,  and  the  district  between  St.  Qatl  and  Bhei- 
utick.    The  districts  in  which  an  increase  of  population 
had  taken  place  between  1870  and  1880  are  enriously  dis- 
tributed. An  increase  of  30  per  cent,  or  over  occurs  only 
'in  the  environs  of  Basel  and  in  two  large  areas  of  which 
the  chief  centres  are  Altdorf  and  Airolo.    iSecrease  was 
prevalent  throughout  a  large  part  of  the  better  populated 
regions  of  the  north,  while  a  certain  inerease  had  taken 
plHCv-  throughout  much  of  the  soathwestem  area. 

In  1880  there  were  960.8  males  to  every  1000  females,  a 
rather  smaller  preponderance  of  females  than 
Vital  in  England  and  Wales.   For  every  1000  above 

■tatfstlcs.  the  age  of  60  there  are  176  unmarried  females 
to  154  unmarried  males.  The  disproportion  of 
thf  si^xes  in  the  country  at  large  is  mainly  due  to  emigra- 
tion ;  bat  in  certain  cantons  it  is  partly  due  to  excess  of 
women  in  the  immigrants  from  neighboring  countries.  In 
Uri,  Schwyz,  and  Valais  only  is  there  an  excess  of  males. 
In  every  1000  of  the  population  there  were,  in  I860,  296 
•  under  15  years  of  age,  620  between  15  and  60  years,  and  84 
upwards  of  60;  the  corresponding  figures  in  1870  beiug 
315,  and  90 ;  and  for  1880,  319,  593,  and  88.  The  pro- 
portion of  married  persons  to  the  total  number  of  the 
adnlts  147.4  per  cent.)  is  less  than  in  most  other  countries, 
though  this  proportion  has  been  gradually  raised  both  be- 
fore and  since  1880  by  certain  legislative  changes,  including 
the  new  marriage  law  in  1874.  At  the  same  time  the  aver- 
aiie  fertility  of  the  marriages  has  decreased.  Early  mar- 
riagm  ou  the  part  of  the  males  are  slightly  more  frequent 
tlian  in  England.  Divorce  and  separation  are  frequent. 
Thus  in  1876-80  they  formed  nearly  5  per  cent,  of  the 
marriages,  while  in  Belgium  and  the  Netherlands  they  do 
not  reach  1  per  cent.  As  regards  the  marriage  relations  of 
the  different  creeds,  the  five  yeaip  1877-81  showed  that 
(excluding  the  canton  of  Geneva,  where  the  creed  is  not 
registered)  there  were  only  0.7  separations  per  1000  existing 
marriages  where  both  hnsband  and  wife  were  Oatholics, 
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2.6  where  both  were  Protestants,  3.2  where  the  husband 
was  a  Catholic  and  the  wife  a  Protestant,  and  4.5  where 
the  husband  was  a  Protestant  and  the  wife  a  CSatholic. 

The  percentage  of  IllegiUmate  births  during  the  years 
1871-77  was  5.7.  6.2.  5.1,  4.8,  4.4,  5J).  and  AS  respectively,  a. 
rate  almost  identical  with  that  of  England  and  Wales. 
Infant  mortality  has  lieen  decreasing.  While  20.82  per 
cent,  of  the  quick -bom  children  of  18^6  died  in  their  first 
year,  only  17.3  died  in  1883. 

The  following  table  shows  the  annual  number  of  blrthSr 
etc. : 


1  1 

Mar- 
riages. 

Per  1000 

Births. 

Per  1000 

Deatha 

Per  1000 

1871-75 

21.732 

•  8.0 

a5,832 

31.6 

64,479 

23.8 

1876-80, 

20,740 

•  7.4 

91,197 

32.5 

64,671 

23.1 

1881-84! 

19,708 

1  6.8 

65,612 

29.6 

61.062 

21.1 

18.S5 

20,10) 

1  6.8 

83,579 

28.6 

61,546 

21.0 

At  the  census  of  1830  there  were  in  Switcerland  211,035 
foreigners  (112,311  males  and  98,724  females), 
or  one  foreigner  to  every  13  or  14  of  the  popu-  Foie^neti. 
latioD.   The  origin  of  this  alien  element  was 
very  various:  ^m  Alsace-t^orraine,  2607  males,  2732 
females;  Oermany,  43,923,45,991;  Austria-Hungary, 
4929;  Italy,  27,821,  13,709;  Spain  and  Portugal,  175,  93; 
France.  26,264,  27,389;  Holland  and  Belgium.  445,  493: 
Great  Britain,  1027, 1785;  Bnssia,  598,  686;  Servia,  Bou^ 
mania,  and  Greece,  119,  35;  Denmark,  Norway,  and  Swe> 
den,  194,  168;  America,  563,  546. 

Between  1868  and  1877  the  average  number  of  emigrants 
from  Switzerland  was  3516  per  annum ;  between 
187^  and  1882  it  was  7196.  In  1883,  1864.  and  Xmlgratlon. 
1865  the  figures  were  respectively  13,502  (12,758 
of  them  native-born  Swiss),  9606,  and  7583.  By  far  the 
greater  proportion  of  the  emigrants  found  their  way  to 
America,  and  mainly  to  the  United  ^tea,  thoagh  some  of 
theSouth  American  republics  (as  Chili)  atbmctaoonsldeiaUe 
number.  In  the  five  years  1876-603172  persons  on  an  aver- 
age left  for  North  America  annually,  99  for  Central  America, 
594  for  South  America,  and  107  for  Australia,  while  Asia 
and  Africa  together  did  not  count  more  than  167. 

The  population  is  to  a  very  great  extent  ruraL  Only 
three  cities  (Zurich,  Geneva,  and  Basel)  have 
a  population  exceeding  50,0(X),  and  at  the  census  Cltlea. 
of  1880  only  59  other  towns  bad  each  more  than 
4000  inhabitants.  Of  these  Bern  (see  table  above),  Lau- 
sanne. Chaux  de  Fonds  ;22,456),  St.  Gall,  Lucerne,  Neuch&- 
tel,  Wint«rthur  (13,595),  Scbaffhauson,  Biel  (11,623),  Frei- 
burg, Herisan  (11,082),  and  Locle  (10,464)  exceeded  10,000. 

A  religious  censns  was  taken  in  1850, 1860, 1670,andl(B0; 
in  the  first  case  only  three  categories  were  rec- 
ognized—Catholic, Protestant,  and  Jew;  in  Rellglmi. 
1860  and  1870  four^-Oatholic,  Protestant,  Chris- 
tians of  other  denominations,  and  non-Christian.  After 
much  discussion  the  federal  council,  which  had  proposed 
to  drop  the  religious  census  in  1880,  was  prevailed  upon  by 
the  arguments  of  ten  cantons  to  adopt  a  similar  classifica- 
tion in  1880.  The  figures  in  1870  were— 1,566,347  Protes- 
tants, 1,084,369  Catholics,  11,435  members  of  other  sects, 
and  6996  Jews;  in  1880 the  Protestants  nnmbered  1,667,109, 
the  Cntholics  1,160,762,  the  Jews  7373,  and  miscellaneous 
10,838.  The  Jews  are  most  strongly  represented  in  the  can- 
tons of  Bern  (1316  in  1880),  Basel  (1053),  Aargau  (1234)^  Zu- 
rich (806),  Neuch&tel  (689),  and  Geneva  (662). 

It  has  lieen  estimate!  that,  of  the  whole  area  of  Switier- 
land,  1.642,471  acres  are  under  arable  cultiva-  .  .  • 
tion  and  1,917,632  acres  in  forest,  wliile  2,866,- 
113  acres  are  altogether  unproductive.  Agri> 
cultural  statistics  have  never  been  systematically  registered 
by  the  federal  anthorities,  and  only  a  few  of  the  cantons 
have  devoted  serious  attention  to  the  matter,  Herr  C. 
Mnhlemann  (Z.  /.  tchiotis.  fitat.,  1686)  gives  the  following 
estimate  of  the  area  cropped  and  the  annual  value  (in  thou- 
sands of  (kancs)  of  the  produce : 


Acres.  Value 


Wheat  l.vi.it'wi  36.0M 

Kpelt  WA.'m  43.346 

Rye   .«i;,i.sitl  18,S0.'> 

Barley   tKi.f.inl  5.057 

Oats   Vllfil^'  K1.4fifl 

Potfttof>s  'it;i,!i:w  TU.sii'j!) 

neetandtuniips  ■i:!s."0  is.iM 

C^arnitfi   ifi.a^l  :t  UK 

Mixed  fodder...  r!:i:!.firj  Hfi,r>77 

Clover  -  217.W17  G6.04R 

Lucerne   ^.744  7,449 

Esparcet   89,324  19,U0 


Acres. 


Other  fcxiflerplta. 
Pease  and  t>caiia. 

Rape  

Hempand  fiax...< 

("hieory  j 

Tobacco  i 

Vcgotablfs  ] 

MendowB,  good... 

medium  L 

"     poor  I 

Pasture  *  "alpe";l 
Vineyards  


Value 


15,532  2.666 

9,574  1,060 

1.966  486 

12.4631  6.101 


18; 
704. 


62 
1.730 
41.645!  4342^ 
529.122  153.512; 
609.S65  82,928, 
578,940  28,116{ 
,962.693  139.00L 
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The  value  of  the  fniit  prodaoe  ia  given  as  127,418,391 
fhinca  [<24,581,749.MI1  Capple^  71,316^2  [$13,764,179.45]  ; 
pears,  38,6&6.160  rr7,«90,dS&96]). 
The  iiuiie"»Uiiiend  "  is  given  to  laud  «till  held  in  com- 
mon, whether  arable,  meadow,   pasture,  or 
**  AUnend*."  foreet.    The  main  part  of  the  "  alliiiou<ls  "  now 
existing  eonsists  of  pasture  and  forest  land. 
The  pasture  lands,  "alps,"  or  high  mountain  pastures  com- 
prise "  voralpen,"  used  in  the  spring,  "  mittel> 
"  Alps."       alpen,"  or  cow-pastures,  and  "  hochalpen " 
(sometimee  9000  feet  above  the  seat,  for  sheep 
and  Koats.    They  are  mo4t  numerous  in  Nenchdtel,  Bern, 
and  Grisoos.   The  capital  value  of  the  whole  is  estimated 
at  200,000,000  franca  or  more.    Of  the  3(Xi2  mtlee  of  forest 
land  127.3  belong  to  the  state,  2007.1  to  "  com- 
Forests.       munea  "  or  private  associations,  and  897  to  pri- 
vate persona.    The  federal  Qovemment  has 
done  much  to  reafforest  tracts,  both  by  itself  and  by  stimu- 
lating cuitonal  effort,  and  generally  to  promote  the  science 
of  forestnr. 

The  lilk  industry  of  Switzerland  wasalreadyeetabliBhed 
at  Zurich  and  Basel  in  the  latter  half  of  the  13th 
Indostrlea.  century;  butaftor  a  period  of  prosperity  itdied 
oot.  It  was  a;niin  introduced  by  the  Protes- 
tanta  expelled  from  Locarno  in  1555.  Crape,  velvet,  and 
taflbtaa  were  the  favorite  products  of  the  flrst  stage;  ribbon- 
weaving  came  later  with  another  band  of  Locarno  refugees 
and  the  French  Huguenots.  In  1872  116  firms  were  engaged 
in  the  silk  trade,  in  1881  134.  Between  those  dates  the 
employee  had  increased  from  39,940  to  49,816  {65,000  in 
1883),  and  the  wages  from  15,382,186  to  19,815,453  franca 
r$a.968,761.90  to  $3,824,332.43].     In  2.1.>3.100  kilos 

[4.747,585^  tb]  of  raw  silk  and  1,067,700  [2,354,2781  th]  of 
ailk-waate  were  imported;  and  the  export  of  ailk  goods, 
ribbons,  and  ferret  ailk  was  1,152,300  f2,540,821i  tti],  1,965,- 
400  [4,333,707  tfo],  and  819,000  kilos  [1,805,895  lb]  respec- 
tively. Cotton  began  to  be  manu&ctured  In  Switzerland  in 
the  15th  century,  and  power-loom  weaving  was  introduced 
in  1830.  The  industry  has  owed  a  good  deal  to  the  abun- 
dant water-power  of  the  country.  In  1881  there  were 
about  23,000  cotton  looms;  and  cotton-spinning  employed 
about  60,000  spindles.  The  workers  numbered  88,048  in 
1883.  Bleaching  and  cloth -dressing  have  attained  a  great 
development  in  the  neighiwrhood  of  St.  Gall,  both  in  the 
cantons  of  St.  Gall  and  Appenzell.  Printworks  are  espe- 
cially nnmerous  in  Glarus.  Aargan  is  the  cfalef  seat  of  the 
woollen  maiiufocture,  having  4  millions  [$777,000]  of  the 
total  production  valued  at  Hi  million  francs  [$2,219,500]. 
Linen,  the  flrst  of  the  Swiss  textile  fabrics  to  find  its  way 
to  a  foreign  market,  is  no  longer  manufactured  on  a  large 
scale.  Embroidered  goods  are  the  great  specialty  of  the 
export  trade  of  eastern  Switzerland, — the  cantons  of  St. 
Oall,  Appenzell,  Tbnrgan,  and  part  of  Zurich.  In  flat- 
stitch  machine  embroidery  15,256  workers  were  employed 
in  1872,  and  87,801  In  1880  (43  and  47per  1000  inhabitants). 
In  the  difl'erent  departments  of  hand  embroidery  33,359 
persons  were  employed  in  1881.  The  St.  Gall  market  is 
also  supplied  by  a  large  number  of  workers  In  Vorarlberg. 
The  vidae  of  the  embroidered  goods  exported  from  the 
consular  district  of  St  Gall  for  America  alone  increased 
from  19 to  nearly  30  million  francs  [$3,667,000  to  $5,790,000] 
between  1879  and  1882.  Straw-plaiting  is  ui  important 
industry  in  Aargau  (centre  at  Wohlen),  Ticino,  and  Frei- 
Inirg.  In  1867-68,  wben  the  trade  was  at  its  best,  the  total 
export  was  worth  lOi  million  francs  [$2,026,500].  Watch  i 
and  clock  making  ia  a  specially  Swiss  industry,  giving  em- 
ployment  to  44,000  workers  in  1883.  In  Geneva  alone  296 
establishments  were  at  work  in  1882  in  some  department  or  j 
other  of  the  manufiicture.  The  valley  of  Joux  (Vaud  and  ' 
SaintCroiz),  Chauz  de Fouds, Locle,  Les Breactt,  Les Pants,  | 
Fleuvier  (Nenchitel),  Bienne,  Porrentruy,  Saint  Imier ' 
(Bern),  Granges  (Soleure),  Waldeuberg  (Basel),  and  Schaff-  j 
bausen  are  all  important  seats  of  the  craft.  The  condensed- 
'  milk  industry  of  Switzerland  ia  also  well  known.  The 
exports  in  1675  amounted  to  4,261,800  kilos  [9,397,269  tb], 
and  in  1883  to  12,086,900  [26,651.614i  Eb].  A  similar  ar- 
ticle is  Nestl^'s  infants'  food  from  Vevey.  Swiss  cheese 
(Emmeuthal  and  Gruy^re)  has  a  widespread  reputation; 
the  export  increased  from  5,093,100  kilos  [11,230,285*  lb]  in 
1851  to  25,959,400  [57,241,577  Ibt  in  1883.  The  production 
of  beer  in  Switzerland  was  6,160,000  gallons  in  1867  and 
20,240,000  in  1882 ;  in  the  latter  year  289,564  gallons  were 
exported.  The  distilleries  (1006)  produce  about  990,000 
gallons  of  pare  alcohol  annually.  Allusion  can  only  bo 
made  here  to  the  great  chemical  industries  of  the  country, 
its  potteries,  paper-mills,  engineering  works,  gun-factories, 
etr. 

Wood-earring  was  one  of  the  moat  ancient  as  it  is  now 
one  of  the  best  known,  of  the  minor  arts  of  Switzerland. 
Th0  gmt  seat  of  the  modem  indnstry  ia  tiie  Bernese  Ober- 


land,  where  the  peasants  during  the  long  eveniogsor  winter 
for  centuries  devoted  themselves  to  producing  artistic  arti- 
cles in  wood.  It  was  regnlariy  o^anued  by  Chriatiu 
Fiseher  in  Brienx  (1825),  and  is  now  mainly  in  the  hudi 
of  a  company,  founded  in  1881,  which  associates  capitalisti 
and  workmen  in  the  profits.  Id  1870  1139  men  and 
women  were  employed  thronghont  Switzerland  in  this  de> 
partment ;  in  1880  the  nomtMrs  were  1208  and  105.> 

Owing  to  the  original  abundance  timber  it  wis  almort 
the  only  material  employed  in  the  buUding  of  nrA~u. 
houses.  There  are practtoallytliree  styles:  the  hwneL 
so-called  block-honse.  in  which  the  logs  are 
laid  one  upon  the  t^er;  the  post-bnUt  house,  in  whirh 
upright  posts  and  a  strong  framework  are  filled  in  with 
planks;  and  the  " riegelhaus,"  in  which  a  framework  of 
wood  is  filled  in  with  brick  or  stones.  In  tbe  cantons  af 
Zurich,  Thurgau,  and  Schafl'hanBen  the  riegelhaos  ithe 
usual  form  in  southern  Germany)  has — chiefly  owing  to  tbs 
increased  coat  of  timber — displaced  the  two  other  styl«& 
which  alone  were  in  use  there  till  the  t>eginning  of  the  ITth 
century.' 

In  Gsell-Fels's  Bader  a.  Mimatudte  KurorU  der  Bekmit 
(1880),  506  health  stations  are  mentioned.  In  tifwlik 
Aaigau  we  have  the  hot  springs  of  Baden  and  tuOm. 
Schinznach  (sulphur),  the  salt  baths  of  Bhein- 
felden  and  Hnmpf,  the  mineral  waters  of  Wilding  and  Bir- 
mensdorf.  In  Appenzell  there  are  a  number  of  places 
between  2000  and  3000  feet  above  the  sea  famous  as  whry- 
cure  stations  (Heiden,  Gais,  Appenzell,  etc),  and  varioa< 
chalybeate  springs  ( Weissbad,  Qonten,  Heinricbsbad).  Bisel 
contains  salt  baths  at  Sohweizerhalle.  Biencnbeig,  tnd 
Schauenburg.  Bern  is  particularly  rich  in  baths  and  sua- 
toriums  (Leuk,  Weissenburg,  Uenstrich,  Gnmigel,  Ea^a- 
tein,  Blnmenstein).  Schwarzseelytd  is  the  chief  minenl 
nwing  in  Freiburg;  P^eiB-Bagats  in  8t  Gall  is  world- 
famouB.  The  Staclidberger  Schwefelbad  in  Olaitis  is  mnrh 
flregnented.  The  Grisons  have  almost  a  snperfinity  of  min- 
enu  waters, some  of  which  (St  Horitz,  Fideris)  ue  exported 
in  large  quantities.  Weiasenstein  in  Soleure  is  one  of  ttw 
oldest  sanatorioma  inSwitserlud.  lAVeyandBez  in  Vaad 
are  respectively  fiunons  for  Uieir  sulfdiur  and  salt  bstki. 
In  Valais,  Saxon  and  Leukerbad  are  famooa.  The  import- 
ance of  altitude  in  the  attractiveness  of  a  health  resort  is 
shown  in  a  table  by  Gnrer,  230  of  the  hotels  for  foreim 
visitors  being  upwards  m  3800  feet  above  the  sea.  Dr.T. 
Stopel  ( Iwhutris  u.  BandaapoiUik  dv  Bekmma,  1876)  reckoned 
the  total  receipts  from  foreign  visitors  at  120,000,000  frvus. 

The  position  taken  by  Switzerland  in  the  trade  and  com- 
merce of  the  world  Is  remarkable  when  the  va- 
rious natural  obstacles  are  considered— such  as  Cunmem. 
absence  of  raw  material  for  her  indnstries, 
costly  and  difficult  means  of  transport,  and  restrictive  ciis- 
toms  established  by  neighboring  countries.    The  foIloviDK 
table  shows  the  value  in  thousands  of  francs  of  the  impoA 
and  exports  fbr  1885  (the  first  year  for  which  we  have 
cial  retams) : 


Gennany  

France  

Italy  

Austria-Hungary 
Great  Britain  and 

Ireland  

Belgium  


Im- 
ports. 


249,262 

179,195 
112.095 
65.603 

S1.604 

26,372 


Ex- 
ports. 


157.620 
139,670, 
80.316) 
37,726! 

I 

99,896 1 
13,076 


I  Im- 
ports. 


RUHia-  I  21.su 

174*21 
12,217, 
9,SM> 
Uli6M| 


United  States.... 

HxJSnd."!""".".; 
Other  connttlea. 


Total. 


Bi- 
ports 

77.721 
2,18& 

9CM 


735,452  «SM« 


England  is  the  great  market  for  silver  watches ;  OemuiiT 
for  gold  watches  and  musical  boxes ;  France  for  weaTinc 
machinery;  Baasia  for  mills;  Italy  for  misoellaneooa  du- 
chineiy;  fVnnce  for  asphalt;  France  for  bntter;  Fnncc 
Italy,  Germany,  and  the  United  States  for  cheese;  GemsDV 
for  silk;  Germany  for  cattle;  France  for  sheep  andgosta. 
Cotton  manufactures  find  their  wa^  to  France,  Its'v,  Am- 
tria,  Brit&in,  Germany,  Spain,  India,  etc. ;  loathe  -  to  tho 
United  States  and  the  Ai^ntine  Republic.  The  i^stons 
increased  from  3,953.192  francs  [$782,066.06]  in  1850  to  21.* 
342,403  [$4,119,083.78]  in  1884. 

By  article  27  of  the  federal  constitution  of  1874,  prinuirii- 
struction,  while  lefl  in  the  charge  of  the  several 
cantons,  is  required  to  be  sufficient,  obligatory,  BdooOifle. 
gratuitous,  nnsectarian,  and  under  public  con- 
trol of  the  state.  The  primary  school  age  is  up  to  ttnln 

<  See  Kahn,  Oeaeh.  der  bOdenden  Kttnde      dcr  Setaeft; 
bene,  Die  Halamlmilaeni  det  Benur  ObeHaitdet;  and  Oavioet,  AerkM 
iiber  ffoUKhntaeret,  ISBL 

*  See  Oladbach,  Die  Hola-Arddlectv  der  Sehwts,  im:  Qn» 
rled  and  StUrler,  ArdOleebtreSiitm;  Hochstitter.  A-hxertxer  Antf- 
teUitr!  Varln,  VArdi.  fUtarttqiH  m  9rtm:  and  Gladbadi,  Dr 
SOtwelm- SbMfiL 
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yoMB,  M  fiu  as  thia  general  law  is  eoocerned,  bat  in  some 
caatons  this  ia  raised  to  fourteen,  Qfteeti,  or  sixteen  years 
of  age.  Tlie  first  sctiool  year  also  varies  from  five  to  seven 
io  dilTereat  cantons.  Great  variety  iadeed  exists  in  the 
-whole  sdiool  orskniHtionofthe  uTenl  cantoai;  wliile  the 
chief  aatbority  as  nguds  the  prtmaiy  schools  is  in  some 
cases  vested  in  an  edncational  department  or  edocational 
coanoll,  or  both,  in  others  it  is  intmsted  to  an  edooational 
directoi  with  or  without  a  council,  Consideriufc  the  diffl* 
culties  caused  in  many  regions  by  a  apane  popiUi^n  and 
a  ragged  country,  primary  instraetion  is  well  carried  out. 
Funds  are  provided  by  the  state,  the  coinmnne,  and  often 
by  the  private  individual.  Even  in  remote  districts  the 
achool  buildings  are  generally  good.  Bern  bos  been  espe- 
cially active  in  building  new  schoolfl.  In  188S  218,191  boys 
and  215,889  girls  attended  the  primary  schools.  Of  these 
311,271  bad  German  as  their  mother  tongue,  97,113  French, 
19,864  Italian,  and  58Xi  Romanscb.  The  total  number  of 
male  teachers  was  5ti40,  and  of  female  teachers  2525 ;  the 
average  pay  In  money  per  male  teach(«rwHS  1303  francs 
[9SS1.48],  for  female  teacbers  822  ftoncs  [$158.65].  The 
primary  school  propertv  was  valued  at  137,534,597  francs 
i«28,544,l77.22]  (86,647,507  [116.729,968.85]  in  1871).  The 
expense  was  14,781,610  francs  [$2,852,850.73]  (8,706.174 
flH0,677..'i8]  in  1871).  Thecommunw  contributed  8^9,687 
francs  [$1,611,491.52]  and  the  state  2,825,723  [$545,364.35], 
The  expense  per  scholar  was  34.1  [$6.58].  For  the  school 
children  who  are  too  poor  to  obtain  proper  food  and  cloth- 
ing both  pnblic  and  private  assistance  is  freely  rendered. 
Besides  the  ordinary  public  primary  schools,  there  are  a 
considerable  number  of  secon^ry  schools  (attended  in  1882 
by  Il.lKi  boys  and  8976  girls),  preparatory  (or  intermediate) 
schools  (9556,  2133),  infant  schools  (10,864,  11,2421,  schools 
for  adults  (12,758,  1110),  and  private  schools  (60.^7,  4834). 
In  18S2  there  were  in  all  272,039  males  and  244,896  females 
in  receipt  of  education.  Among  the  preparatory  schools 
are  the  "colleges"  or  "gymnasiumB"  and  the  industrial 
Hchools,  one  of  which  exists  in  almost  all  the  cantonal  capi- 
tals as  well  as  at  Winterthnr,  Burgdorf,  Porrentruy,  Einsie- 
deln,  Hurten,  and  BrieK.  In  Grisons  and  Nenchatol  normal 
schools  for  the  education  of  teachers  are  attached  to  the 
cantonal  schools.  Separate  establish ment«  for  thia  purpose 
exist  in  the  cantons  of  Zurich,  Bern,  Lucerne,  Schwyz, 
Freiburg,  Soleure,  St.  Gall,  Aargau,  Thurgau,  TesBin,Vand, 
and  Valais.  Among  the  more  specialized  institutions  of  the 
preparatory  or  middle  class  are  the  Tedinitium  at  Winterthnr, 
the  veterinary  colleges  at  Zurich  and  Bern,  the  affricultutal 
acbools  at  Oberstrass  and  Rutii,  and  the  school  of  dentistry 
at  Geneva.  In  the  four  nniversities  of  Basel,  Bern,  Zurich, 
and  Geneva,  each  with  faculties  of  law,  theology,  medicine, 
and  arts  (philosophy),  the  aven^ce  number  of  matriculated 
students  per  session  of  six  montiis  was,  between  1876  (the 
fret  year  of  the  Geneva  unlvetaity)  and  1881,  in  theology 
-13,  in  law  188,  in  medicine  469,  and  in  arts  288— a  total  of 
}0o8,  to  which  must  be  added  334  non-matriculated.  Basel 
has  a  preponderance  in  theology,  Bern  in  law,  Zurich  in 
#.TtB.  The  great  federal  polytechnieum  at  Zurich  (opened 
In  1^)  oomprijiea  schools  of  architecture,  civil  and  Indns- 
Irial  mgineering,  industrial  chemistry,  forestry,  and  agri- 
«altnre.* 

The  puUic  libraries  of  Switzerland  are  briefly  described 
in  vol.  xiv,  p.  527,  as  they  existed  in  1868  lef. 
Ubrartea.     p,  550);  for  the  learned  societies,  see  So- 
cieties. 

The  total  revenue  of  the  Confederation,  which  was  only 
22,049,353  francs  [$^1.255,.')25.13]  in  1869,  had  in- 
FJ nance.  creased  to  44.308,000  [$8,551,441]  on  an  aveisgo 
in  1879-1883,  and  reached  48.392.000  r$9,.'539,6.-)6] 
in  1885;  the  expenditure,  which  was  21.744,459  [$4,196,680.- 
59]  at  the  first  date,  hud  correspondingly  increased  to  43  - 
312,.510  [$8,359,314.43]  in  1879-1883,  and  46,278,635  [$3.a-n,- 
786.20]  in  1885. 

In  Switserland  there  is  no  standing  army,  but  every  male 
citizen  between  twenty-four  and  forty-four 
Amy.  years  of  age  ia  bound  to  military  service  and 
,  drill.    The  federal  forces  consist  of  the  Aiuizhq, 

Stite,  or  regular  army  (men  from  twenty  to  thirty-two 
years  old),  and  the  laudwehr  (men  thirty-two  to  forty-four 
years).  The  whole  array  was  reorganized  in  1874,  when 
«3rtensive  functions  were  assigned  to  the  military  physician 
in  connection  with  the  recruiting  and  calling  out  of  the 
soldiers.  In  the  ten  years  1875-84  there  was  one  new  re- 
crnit  Ibr  111  of  the  population  (foreigners  excepted) ;  49  per 
cent  of  the  total  were  declared  fit  for  service,  19  per  cent, 
remanded,  aud  33  per  cent.  doclare<1  unfit.  In  the  long  run, 
fkbout  61.1  per  cent,  of  tho  young  men  of  the  country  passed 

»  Bee  especially  fT.  Grob.  .Sf(i/«tt  fiftw  der  UnterrUMmaeiea  6i  <Ur 
■£>ete0^  7  parts.  I»t3.  and  Dr.  H.  Wettsteln,  BerieU  fiber  Orme  80, 
tMlerrichtaueam  (Zurich  Exhibition),  IBM. 


the  standard.   In  1886  the  regnlan  numbered  117,179  and 

the  landwehr  84,046.* 

Railway  construction,  which  began  in  1644,  proceeded  in 
earnest  alWr  the  new  legislation  of  1852,  and 
by  the  close  of  18S2  71»  miles  had  been  con-  Ballw^a. 
stmcted ;  by  1872  the  ordinary  lines  reached  a 
total  of  1459  miles,  with  5  miles  of  special  tines;  for  1882 
the  corresponding  figures  were  2667  and  81.  The  annual 
railway  profits  increased  from  105,.'i»9,970  francs  [$20,380,- 
794.21]  in  1870-74  to  179,151,112  [$34,576,164.61]  in  1880-84. 
Tramways  began  to  be  laid  down  in  1862,  and  rope  railways 
in  1877.  The  railways  are  mostly  in  the  northern  plateau 
and  connect  with  the  systems  of  Northern  Europe.  The 
only  Swiss  line  which  crosses  to  the  south  of  the  Alps  is  the 
St.  Ootthard  (see  Railways).  -  The  propoeed  Simiuon  rail- 
way has  already  been  oarried  up  the  Rhone  valley  as  fbr  as 
Brieg.  The  mountainous  character  of  the  country  aud  the 
special  exigencies  of  its  traffic  have  successfully  stimulated 
to  some  striking  efforts  of  railwi^  engineering.  Thus  the 
Rigi  railway  rises  from  the  Lake  of  Lucerne  to  a  height  of 
5739  feet,  with  a  maximum  gradient  of  250  per  thousand ; 
that  of  the  Borsohach-Heiden  line  is  50  per  thousand, 

Switzerland  is  &imous  for  its  well-made  and  well-kept 
carriage-roads.    Some  of  those  that  traverse 
the  mountain-passeB  liave  been  constructed  at  Roads, 
great  expense.  One  of  the  most  remarkable  is 
the  mule-patb  down  an  almost  perpendicular  rock  from  the 
Genuni  Pass  to  Leukerbad,  made  in  1737-40. 

Bern  has  beea  the  seat  of  the  international  Postal  Union 
since  1874  (see  Post-Officb,  vol.  xix.  p.  600), 
The  federalization  of  the  national  poet-offlce  PoevOffloe. 
dates  from  1848, — the  different  cantons  having 
previously  conducted  their  postal  business  according  to  very 
different  methods.  It  is  to  be  noted  that  this  department 
charge.s  itself  with  the  conveyance  of  passengers  as  well  as 
mails,— these  numbering  831,839  in  1880  and  754,365  in 
1885.  For  other  details  see  the  table  given  in  vol.  xix.  p. 
601. 

The  length  of  telegraph  lines  increased  from  1920  kilo- 
metres [1193.5  miles]  in  1852  to  6874  [4271.36 
miles]  in  1884  (wires  from  1920  to  16,618  kilo-  Telegraphs, 
metres  [1193.5  to  10,326.09  miles]),  and  the 
number  of  despatches  from  2876  in  1852  to  1,127,311  in 
1884,  the  total  receipts  for  the  latter  year  being  2,556,687 
francs  [$493,247.,591. 

In  Switzerland  there  are  thirty-three  legalized  banks  of 
issue ;  their  average  circulation  of  notes  in  1685 
was  to  the  value  of  123,431,000  francs  [$23,822,-  Banks. 
183}.  There  are  325  savings  banks  proper  (de- 
posits 246,359,735  francs  [$47,547,428.85]  in  1882)  and  162 
other  Institutions  which  receive  deposits  (267,296,548  francs 
[^51,588,610.76]  In  1882).  Most  of  these  are  in  the  hands 
of  companies  or  private  merchants. 

Bi-sldcs  the  older  but  valuable  works  of  Faber  (1756),  FKal 
(17'VMiM),  FttsslI  (1770-72),  Normann  (17»V98i.  Durand  (1795-96), 
Moistcr  (1796),  see  HitL  geogr.  tUUUtiekr  Gemmde  der  Schvxit  (a 
series  of  monographs,  published  by  Huber  and  Co.  of  St.  Gall  and 
Bern) ;  Hettinger.  SlaattiuauhaU  der  Khweiz.  Eidofn.,  1M7;  Fran- 
wlnl,  SUiL  dtUa  Svmera,  Lugano,  1827  and  1847-49 ;  Wlrth,  Allge- 
mrine  Sf*ehreibungder  /Ichweiz;  Legoyt  and  Vogt.  Su(s«e;  Prof. 
Ettll's  most  convenient  HMcACTifr«cn(1878,  etc.)  and  Schweiterkundt : 
Berle|»Bch.  Schweizrrkande,  1875:  and  Furrer's  comprehensive 
ViJksu'irU^KiJl-Lexicon.  A  sUtlsUcal  bureau  was  fonnde^l  In  1860,  a 
statistical  society  In  1A64.  Dr.  Kummer  gives  a  histor}'  of  Swiss 
Ktatlsiics  in  ZfHm:Mfl/ar  KAwric  lOoL,  isSTi,  and  his  BucceHsor,  Herr 
Milllet.  to  whom  we  are  indebted  fbr  much  of  the  above  informa- 
Uon,  Ia  engaged  on  a  statistical  handbook,  (w.  a,  b.  c— b.  a.  w.) 

Pakt  II.— HraroRTT. 

I    The  Swiss  Confederation  is  made  up  of  twenty-two 
I  small  states,  differinK  fh)in  each  other  in  nearly  eyeir 
1  point, — religions,  political,  social,  industrial,  physical, 
!  and  linguistic  ;  yet  it  forms  a  nation  the  patriotism  of 
I  whose  members  is  universally  acknowledged.  History 
alone  can  supply  us  with  the  key  to  this  puzzle ;  but 
i  Swiss  history,   while  thus  essential  if  we  would 
i  thoroughly  grasp  the  nature  of  the  Confederation,  is 
I  very  intricate  and  very  local.    A  firm  hold  on  a  few 
guiding  principles  is  therefore  most  desirable,  and  of 
these  there  are  three  which  we  must  always  bear  in 
mind.    (1)  The  first  to  be  mentioned  ia  the  connfctt'on 
of  StoiM  hintoni  loiththat  of  the  empire.  Swiss  history 
is  largely  the  histoi^  of  the  drawing  together  of  bite 
of  each  of  the  imperial  kingdoms  (Germany,  Italy,  and 
Bargundy)  for  common  defence  agunst  a  oommon  foa 
— ijie  Hapsbnrgs  ;  and,  when  this  family  Iwve  secared 

■  Details  may  be  tbund  In  the  Aimmaek  de  Gotta,  1887. 
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to  tbemselves  the  permanent  posaesaion  of  the  em- 
pire, the  SwiKS  League  little  by  little  wins  its  inde- 
pendence of  the  empire,  practically  in  1499,  formally 
m  1648.  Originally  a  member  of  the  empire,  the 
Confederation  oocomea  first  an  ally,  then  merely  a 
i'riend.  (2)  The  second  is  the  German  origin  and 
nature  of  the  Confederation.  Round  a  German  nucleus 
(the  three  Forest  districts]  there  gradually  gather 
other  German  districts  j  the  Confederation  is  exclu- 
sively German ;  and  it  IS  not  till  1803  and  1815  that 
its  French-  and  Italian-speaking  ^'subjects  "  are  raised 
to  political  equality  with  their  former  masters,  and 
that, the  Romamrai-speaking  Leagues  of  Rhsetia 
(Crraubtinden)  paas  from  the  status  of  an  ally  to  that 
uf  a  member  of  the  Confederation.  Even  now,  thoush 
by  the  constitution  three  languages  (German,  French, 
and  ItfUian)  are  recognized  as  official,  the  overwheliu- 
ing  migority  of  the  population  of  the  Confederation  is 
Gcnuan-Bpeaking  (2,030,792  out  of  2,846,102  in  1880), 
and  the  capital  n-aa  fixed  at  Bern  by  a  law  of  1848, 
having  previously  shifted  between  various  Gerraan- 
speakmg  towns,  while  in  olden  days  the  diet  atva/s 
luiit  in  some  German-speaking  place.  (3)  Swiss  his- 
I  Dry  is  a  study  in  federalism.  Based  on  the  defensive 
alliances  of  1291  and  1315  made  between  the  three 
Forest  dist^cts,  the  Confederation  is  enlarged  by  the 
admission  of  other  districts  and  towns,  all  leagued  with 
the  original  three  membersj  but  not  necessarily  with 
each  other.  Hence  great  difficulties  are  enoountered 
in  looking  afler  common  interesta,  in  maintuning  any 
Teal  union ;  the  diet  was  merely  an  asBemblv  of  am- 
bii&sadors  with  powers  very  strictly  limited  oy  their 
instructions,  and  there  was  no  central  executive  author- 
iiy.  The  Confederation  is  a  Staatenbtind,  or  pemia- 
neut  alliance  of  several  small  states.  Afler  the  break- 
up of  the  old  system  in  1798  we  see  the  idea  of  a 
Bundesataat,  or  an  organized  state  with  a  central 
legislative,  executive,  and  judiciary,  work  its  way  to 
tlic  front,  an  idea  which  is  gradually  realized  in  the 
constitutions  of  1848  and  1874.  The  whole  constitu- 
tional history  of  the  Confederation  is  summed  up  in 
this  transition  to  a  federal  state,  which,  while  a  single 
state  in  its  relations  with  all  foreign  powers,  in  home 
matters  carefully  muntains  the  more  or  loss  absolute 
inde|>endenoe  of  its  several  members. 

Swiss  histoiyfalls  naturally  into  five  great  divisions  : 
I.  the  origins  of  the  Confederation— up  to  1291' ;  II. 
the  shaking  off"  dependene«  on  the  Hapsburgs — up  to 
1394  (1474);  III.  the  shaking  off*  dependence  on  the 
empire-^p  to  1499  (1648);  TV.  the  period  of  relig- 
ious divisions  and  French  influence — up  to  1814 ;  V. 
the  construction  of  an  independent  state  as  embodied 
in  the  constitutions  of  1848  and  1874. 

I.  On  August  1,  1292,  the  men  of  the  valley  of  Uri 
(  homines  vallis  Uranie"),  the  free  com- 
^"■'Jhto-  munity  of  the  valley  of  Schwyz  ("univer- 
Thn^  sjtas  vallis  de  Switz"),  and  the  nssoeia- 
Landfl.  tion  of  the  men  of  the  lower  valley  or 
Nidwald  ("commuttitas  hominum  intra- 
montanorum  vallis  inferioris  ")  formed  an  Everlasdng 
League  for  the  purpose  of  self-defence  against  afi 
who  should  attack  or  troable  them,  a  league  which  is 
expressly  stated  to  be  a  conformation  of  a  former  one 
("antiquam  confederationis  formam  jnramento  valla- 
tam  presentihua  innovando  ").  This  League  was  the 
foundation  of  the  Swiss  Confederation. 

What  were  these  districts?  and  why  at  this  particu- 
lar moment  was  it  necessary  for  them  to  form  a  de- 
fensive league?  The  legal  and  political  conditions  of 
all  differed,  {a)  In  853  Louis  the  German  granted 
(inter  alia)  all  his  lands  (and  the  rights  annexed  to 
them)  situated  in  the  "  pagellus  Uroniie  "  to  the  con- 
vent of  Sts.  Felix  and  Regula  in  Zurich  (the  present 
Fraumunster),  of  which  his  daughter  Hildegard  was 
the  first  abbess,  and  gave  to  this  district  the  privilege 
of  exemption  from  all  Jurisdiction  save  that  of  the 

1  For  tbe  legendary  origin,  see  Tsll 


king  {Reidafreihdt).   The  abbey  thus  became  pos- 
sessed of  the  greater  part  of  the  valley  of  Uie  Bean 
between  the  present  Devil's  Bridge  and  the  Lake  of 
Lucerne,  for  the  upper  valley  of  Ursereti  belong  at 
that  time  to  the  abbey  of  Dissentis  in  the  Rhine  val- 
ley, and  did  not  become  permanently  allied  with  t'ri 
till  1410.    Theprivileged  position  of  the  abbey  tenants 
gradually  led  the  other  men  of  the  valley  to  "com- 
mend" themselves  to  the  abbey,  whether  they  were 
tenants  of  other  lords,  or  free  men  as  in  the  Schacben- 
thal.    The  meeting  of  all  the  inhabitants  of  the  val- 
ley, for  purposes  connected  with  the  customary  cnltt- 
vatioQ  of  the  soil  aooording  to  fixed  roles  and  nethotk 
served  to  prepare  tbem  for  the  enjo^'ment  of  fou 
political  liberty  in  later  days.   The  important  post  of 
"protector"  (advocatus  or  vogt)  of  the  abbey  vaa 
given  to  one  family  after  another  by  the  emperorifi 
sign  of  trust ;  but,  when,  on  the  extinction  of  tlu! 
house  of  Z&rringen  in  1218,  the  office  was  granted  to 
the  Hapsburgs,  the  |>rotestB  of  tbe  abbey  tenants,  vho 
feared  the  rapidly  rising  power  of  that  family,  and 
perhaps  also  tne  desire  of  the  emperor  to  obtain  com- 
mand of  the  St.  Gotthard  pass  (of  which  the  first  la- 
then  tic  mention  occurs  about  1236,  when  of  ooui^eit 
could  only  be  traversed  on  foot),  led- to  the  recall  of  the 
gfant  in  1231,  the  valley  being  thus  restored  to. it& 
original  privileged  position,  and  depending  imme- 
diately on  the  emperor.   (6)  In  Schwyz  we  must  dis- 
tinguish  between  the  districts  west  and  eastof  Steinen. 
In  the  former  the  land  was  in  the  hands  of  rnauj^ 
nobles,  amongst  whom  were  the  Hapsburgs;  in  the 
latter  there  was,  at  the  foot  of  the  Mytben,  a  free 
community  of  men  governing  themselves,  and  coHiTit- 
ing  their  land  in  common ;  both,  however,  were  politi- 
cally Bu^ect  to  the  emperor's  delegates,  the  counts  of 
the  Ziirichgau,  who  after  1173  were  the  ever-advanc- 
ing Hapsburgs.    But  in  1240  the  free  community  of 
Schwyz  obtained  from  tbe  emperor  Frederick  II. » 
charter  which  removed  them  from  the  juriscKction  of 
the  counts,  placing  them  in  immediate  dependence  on 
the  emperor,  like  the  abbey  men  of  Uri.    In  a  few 
years,  however,  the  Hapsburgs  contrived  to  dispense 
with  this  charter  in  pnctice.    (c)  In  Unterwaldeir 
things  were  very  different.  The  upper  valle;^  (Obwald 
or  Samen,  so  called  because  of  its  position  with  regard 
to  tbe  Kemwald)  formed  part  of  the  Aargao,  tht 
lower  (Nidvrald  or  Stanz)  part  of  the  Ziirichgau,  while 
in  both  the  soil  was  owned  by  many  ecclesiastical  and 
Iav  lords,  among  them  being  the  Hapsburgs  and  the 
Alsatian  abbey  of  Murbach.    Hence  in  this  dietriet 
there  were  no  privileged  tenants,  no  free  oommnDity, 
no  centre  of  unity,  and  this  explains  why  Obwald  and 
Nidwald  won  their  way  upward  so  much  more  fclowlj 
than  their  neighbors  in  Uri  and  Schwyz.  'niuBtbe 
early  history  and  legal  position  of  these  three  districts 
was  very  far  from  being  the  same.    In  Uri  the  Haps- 
burgs, save  for  a  brief  space,  had  absolutely  do  rights: 
while  in  Schwyz.  Obwald,  and  Nidwald  they  were  clso, 
as  counts  of  the  Ziirichgau  and  of  the  Aaigaa,  the 
representatives  of  the  emperor. 

The  Hapsburgs  had  been  steadily  rising  fiu*  iubt 
years  from  the  position  of  an  unimportant  Th-reg-nt 
family  in  the  Aargau  to  that  of  a  powerful  rfffli 
clan  of  largo  landed  proi)rietors  in  Swalna 
and  Alsaoe,  and  had  attained  a  certain  political  impor- 
tance as  counts  of  the  Zurichgau  and  Aaif^u.  In  one 
or  both  qualities  the  cadet  or  Lauffenbur^  line,  to  whi'-n 
the  family  estates  in  the  Forest  dismcts  round  the 
Lake  of  Lucerne  had  fallen  on  the  division  of  the  inheri- 
tancro  in  1232,  seemed  to  have  exercised  their  legal 
richts  in  a  harsh  manner.  In  1240  tbe  free  meoof 
Soltwyz  obtained  protection  from  the  einperor ;  in  1244 
the  Hapsburgs  built  the  castle  of  New  Hapsbiug  on  % 
promontory  jutting  out  into  the  lake  not  nr  from  ui- 
oerne,  with  the  olgect  of  enforcing  their  real  at  |«e- 
tended  rights.   It  is,  therefore,  not  a  matter  for  sor- 

Srise  that,  when,  after  the  ezoommnnioation  and 
cfinsition  of  Frederick  II.  by  Innoorat  IV.  at  tbe 
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eouncil  of  Lyons  in  1245,  the  head  of  the  cadet  line 
of  Hapsbur^  sided  with  the  pope,  the  men  of  the 
Forest  districts  should  rally  round  the  emperor. 
Schwys  joined  Sariiei),  Nidwald  helped  Lucerne;  the 
castle  01  New  Hapsburg  was  reduced  to  its  present 
ruined  state  ;  and  in  1248  the  men  of  Schw^,  samen, 
and  Lucerne  were  threatened  by  the  pope  with  excom- 
munication if  they  persisted  in  upholding  the  emperor 
and  'Jt^fying  their  hereditary  lords  the  counts  of  Haps- 
burg. The  rapid  decline  ot  Frederick's  cause  soon  en- 
aUed  the  Hapsburgs  to  regain  their  authority  in  these 
districts.  Yet  these  obscure  rising  have  a  double  his- 
torioal  interest,  for  they  are  the  foundation  in  fact  (so 
iar  HB  they  hav^  any)  of  the  legendary  stories  of  Haps- 
burjf  oppression  told  of  and  by  a  later  age,  and  these 
fleeting  idliances  are  doubtless  what  is  represented  by 
the  "antiqaa  confederatio "  of  1291,  ^hwyi  already 
talcing  the  lead,  while  Uri,  secure  in  its  privileged ! 
position,  contented  itself  with  giving  a  moral  sup- ' 
port  to  its  neighbors.  After  this  temporary  check  the 
power  of  the  Hapsbutgs  continued  to  increase  rapidly. 
In  1273  the  head  of  the  cuiet  line  sold  all  his  lands 
and  rights  in  the  Forest  districts  to  the  head  of  the 
elder  or  Alsatian  line,  Rudolph,  who  a  few  months 
later  was  elected  to  the  imperial  throne,  in  virtue  of 
which  he  acquired  fur  his  family  in  1282  the  duchy  of 
Austria,  whfcb  now  for  the  first  time  became  connected 
with  the  Hapsbargs.  Rudolph  recognized  the  privi- 
le^  of  Uri  bnt  not  those  of  Schwyz ;  and,  as  he  now 
united  in  his  own  person  the  characters  of  emperor, 
■count  of  the  Ziirtchgau  and  of  the  Aargau,  and  land- 
owner in  the  Forest  districts  (a  name  occurring  first  in 
1289),  suoh  a  union  of  offices  might  be  expected  to  re- 
sult in  a  confusion  of  rights.  On  April  16,  1291, 
Rudolph  bought  from  the  abbey  of  MurtMu;h  in  Alsace 
io(  which  he  was  "advocate")  all  its  rights  over  the 
town  of  Lucerne  and  the  abbey  estates  in  Unterwalden. 
It  thus  seemed  probable  that  the  other  Forest  districts 
would  be  shut  off  from  their  natural  means  of  com- 
munication with  the  outer  world  by  way  of  the  lake. 
Rudolph's  death,  on  July  15  of  the  same  year,  cleared 
the  way,  and  a  fortnight  htter  (August  1)  the  Ever- 
lasting League  was  made  between  the  men  of  Uri, 
Schwyi,  and  Nidwald  (the  words  '*et  vallis  superi- 
-oris,'  Obwald,  were  inserted  later  on  the  original 
Msl  of  Nidwald)  fur  the  purpose  of  self-defence  against 
a  common  foe.  We  do  not  know  the  names  of  the 
delegates  of  each  valley  who  concluded  the  treaty,  nor 
the  place  where  it  was  made,  nor  have  we  any  account 
-of  the  deliberations  of  which  it  was  the  result.  The 
common  seal — that  great  outward  sign  of  the  right  of 
a  corporate  body  to  act  in  its  own  name  without  need- 
ing to  ask  the  permission  of  any  externa]  authority- 
appears  first  in  Uri  in  1243,  in  Schwyz  in  1281  ;  in 
Nidwald  not  till  this  very  document  of  1*291  ;  yet,  de- 
spite the  ^reat  differences  in  their  political  status,  the^ 
all  joined  in  concluding  this  League,  and  confirmed  it 
by  their  separate  seals,  thereby  laying  claim  on  be- 
half of  their  union  to  an  independent  existence.  Be- 
sides promises  of  aid  and  assistance  in  the  case  of  at- 
tack, they  agree  to  punish  greatcriminals  bytheirown 
Authority,  but  advise  that,  in  minor  cases  and  in  all 
«ivil  cases,  each  man  should  recognize  the  "judex  "  to 
whom  be  owes  suit,  engaging  that  the  confederates 
will,  in  case  of  need,  enforce  the  decisions  of  the 
■"judex."  At  the  same  time  they  unanimously  refuse 
to  recognize  any  "  judex ' '  who  has  bought  his  charge 
or  is  a  stranger  to  the  valleys.  All  disputes  between 
the  parses  to  the  treaty  are,  as  far  as  possible,  to  be 
settled  by  a  reference  to  arbiters,  a  principle  which  re- 
mained in  force  for  over  six  hundred  years.  "Judex  " 
is  a  gener^  term  for  any  local  official,  espcially  the 
ebief^ of  the  community,  whether  named  by  the  lord 
or  by  the  community and,  as  earlier  in  the  same 
yearBudf^ph  bad  promised  the  men  of  Schwyz  not  to 
force  upon  them  a  "judex  "  belonging  to  the  class  of 
asaefa,  we  m^  conieoture  from  this  very  decided  pro- 
test that  the  chief  source  of  disagreement  was  in  the 


matter  of  the  jurisdictions  of  the  lord  and  the 
community,  ana  that  some  recent  event  in  Schwyz  led 
it  to  insist  on  the  insertion  of  this  provision.  It  is 
stipulated  also  that  every  man  shall  be  bound  to  obey 
his  own  lord  "  convenienter,"  or  so  far  as  is  fitting  and 
right. 

II.  In  the  struggle  for  the  empire,  which  extended 
over  the  years  following  the  conclusion  of 
the  League  of  1291,  we  find  that  the  Con-  Horgarten 
federates  support  without  exception  the  LeSue'of 
anti-Hapsburg  candidate.  On  October  16,  isis. 
1291,  Uri  and  Schwyz  ally  themselves  with 
Zurich,  and  join  the  general  rising  in  Swabia  against 
Albert,  the  new  head  of  the  house  of  Hapsburg.  It 
soon  failed,  but  hope  revived  when  in  1292  Adolf  of 
Nassau  was  chosen  emperor.  In  1297  he  confirmed  to 
the  free  men  of  Schwyz  their  charter  of  1240,  and, 
strangely  enough,  confirmed  the  same  charter  to  Uri, 
instead  of  their  own  of  1231.  It  is  in  his  reign  that 
we  have  the  first  recorded  meeting  of  the  "landwre- 
meinde  "  (or  assembly)  of  Schwyz  (1294),  that  of  Uri 
being  heard  of  as  early  as  1275.  But  in  1298  Albert 
of  Hapsburg  himself  was  elected  to  the  empire.  His 
rule  was  strict  and  severe,  though  not  oppressive.  He 
did  not  indeed  confirm  the  charters  of  Uri  or  of  Schwyz, 
but  he  did  not  attack  the  ancient  rights  of  the  former, 
and  in  the  latter  he  exercised  his  rights  as  a  landowner 
and  did  not  abuse  his  political  rights  as  emperor  or  as 
count.  In  Unterwalden  we  find  that  in  IBKA  the  two 
valleys  were  joined  together  under  a  common  adminis- 
trator, a  great  step  forwards  to  permanent  union.  The 
stories  of  Albert's  tyrannical  actions  in  the  Forest  dis- 
tricts are  not  heard  of  till  two  centuries  later,  though 
no  doubt  the  union  of  offices  in  his  person  was  a  per* 
manent  source  of  alarm  to  the  Confederation.  It  was 
in  his  time  too  that  the  "  terrier  "  (or  list  of  manors 
and  estates,  with  enumeration  of  all  auit  rents,  dues, 
etc,  payable  by  the  tenants  to  their  lords)  of  all  the 
Hapsburg  possessions  in  Upper  Germany  was  begun, 
and  it  was  on  the  point  of  being  extended  to  Schwyz 
and  Unterwalden  when  Albert  was  murdered  (1308) 
and  the  election  of  Henr^  of  Luxemburg  roused  ilie 
free  men  to  resist  the  officials  charged  with  the  survey. 
Despite  his  promise  to  restore  to  the  Hapsburtrs  all 
rights  ei^oi^ed  by  them  under  his  three  predecessors 
(or  maintain  them  in  posscs.sion),  Henry  confirmed, 
on  June  3,  1309,  to  Uri  and  Schwj'z  their  c^iarters  of 
1297,  and,  for  some  unknown  reason,  confirmed  to 
Unterwalden  all  the  liberties  granted  bv  bis  predeccH- 
sor.  though  as  a  matter  of  fact  none  had  been  fcranted. 
This  charter,  and  the  nomination  of  one  imperial  hail- 
iff  to  administer  the  three  districts,  had  the  effect  of 
placing  them  all  (despite  historical  differences)  in  an 
identical  political  position,  and  that  the  most  privileged 
yet  given  to  any  of  them, — the  freedom  of  the  free 
community  of  Schwyz.  A  few  days  later  the  Con- 
federates made  a  fresh  treaty  of  alliance  with  Zurich  ; 
and  in  1310  the  emperor  placed  certain  other  inhabi- 
tants of  Schwyz  on  the  same  privileged  footing  as  the 
free  community.  The  Hapsburgs  were  put  off"  with 
promises;  and,  though  thelrretjuest  (13It)  for  an  in- 
miiry  into  their  precise  rights  in  Alsace  and  in  *the  ■ 
Forest  districts  was  ^nted,  no  steps  were  taken  to 
carry  out  this  investigation.  Thus  in  Henry's  time 
the  struggle  was  between  the  empire  and  the  Haps* 
burgs  as  to  the  recognition  of  the  rights  of  the  latter, 
nof  between  the  Hapsburgs  and  those  dependent  lui 
them  as  landlords  or  counts. 

On  Henry's  death  in  1313  the  electors  liesitaied 
lonp  between  Frederick  the  Fair  of  Hapsburg  and 
Louis  of  Bavaria.  The  men  of  Schwyz  seized  this 
opportunity  fur  making  a  wanton  attadii  on  the  great 
abbey  of  Einsiedeln,  with  which  they  had  a  long- 
standing quarrel  as  to  rights  of  pasture.  The  abbot 
caused  them  to  be  excommunicated,  and  Frederick 
(the  choice  of  the  minority  of  the  electors),  who  was 
the  hereditary  "  adv<icate '  of  the  abbey,  placed  them 
under  the  ban  of  the  empire.   Louis,  to  whom  they 
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applied,  remoTed  the  ban  ;  on  which  Frederick  issued 
a  decree  by  which  he  restored  tu  hia  fajnily  all  their 
rights  an4  possessions  in  the  three  valleys  and  Ureeren, 
«nd  charged  his  brother  Leopold  with  the  execution  of 
this  order.  The  Confederates  hastily  ooDclQded  alli- 
ances with  GlaruB,  Urseren,  Art,  and  Interlaken  to 
protect  themselves  from  attack  on  every  side.  Leo- 
pold collected  a  brilliant  army  at  the  Austrian  town  of 
Zug  in  order  to  attack  Schwyz,  while  a  body  of  troops 
was  to  take  Unterwalden  in  the  rear  by  way  of  the 
Briinig  pasa.  On  November  15, 1315,  Leopold,  with 
from  15,000  to  20,000-  men,  moved  forward  along  the 
shore  of  the  Lake  of  Egeri,  intending  to  assau  the 
village  of  Schwyz  by  climbing  the  steep  hillside  above 
the  southern  end  of  the  lake,  through  the  narrow  pass 
of  Morguten  between  the  mountain  and  the  lake. 
At  the  summit  of  the  pass  waited  the  valiant  band  of 
the  Confederates,  from  130U  to  1500  strong.  The 
m^h  up  the  rugged  and  slippery  slope  threw  the 
Austrian  army  into  disarray,  which  become  a  rout  and 
mad  Sight  when  huge  boulders  and  trunks  of  trees 
were  hurled  from  alwve  by  their  foes,  who  charged 
down  on  them,  and  drove  them  into  the  lake.  No 
fewer  than  1500  Austrians  fell ;  their  brilliant  cavalry 
had  completely  failed  before  the  onset  of  the  lightly 
armed  Swiss  footmen.  Leopold  fled  in  hot  baste  to 
Winterthar,  and  the  atta<^  by  the  Briinift  was  driven 
back  by  the  men  of  Untermuden.  On  December  9, 
1315,  representatives  of  the  victorious  highlanders  met 
at  Brunnen,  on  the  Lake  of  Lucerne,  not  far  from 
Schwyz,  and  renewed  the  ETerlaBting  League  of  1291. 
In  their  main  lines  the  two  documents  are  very  similar, 
the  later  bein^  chiefly  an  expansion  of  the  earlier. 
That  of  1315  18  in  German  (in  contrast  to  the  V291 
League,  which  is  in  Latin),  and  has  one  or  two  strik- 
ing clauses  largely  indebted  to  a  decree  issued  by 
Zurich  on  July  24,  1 291 .  None  of  the  three  districts 
or  their  dependents  is  to  recognize  a  new  lord  without 
the  consent  and  counsel  of  the  rest  (this  is  probably 
meant  to  provide  for  an  interregnum  in  or  disputed 
eleotioD  to  the  empire,  posaiUy  for  the  chance  of  the 
election  of  a  Hapsburg) ;  strict  obedienoe  in  all  lawful 
matters  is  to  be  rendered  to  the  rightful  lord  in  each 
ease,  unless  he  attacks  or  wrongs  any  of  the  Confeder- 
ates, in  which  case  they  are  to  be  free  from  all  obliga- 
tions; no  negotiations,  so  long  as  the  "Tender"  have 
no  lord,  are  to  be  entered  on  with  outside  powers,  save 
by  common  agreement  of  all.  Louis  solemnly  recog- 
nized and  confirmed  the  new  League  in  1316,  and  in 
1318  a  truce  was  concluded  between  the  Confederates 
and  the  Hapsburgs.  who  treat  with  them  on  equal 
terms.  The  lands  and  rights  annexed  belonging  to 
the  Hapsburgs  in  the  Forest  districts  are  fiilly  recog- 
nized as  they  existed  in  the  days  of  Heniy  of  Luxem- 
burg and  freedom  of  commerce  is  granted.  But  there 
is  not  one  word  about  the  polUical  rights  of  the  Haps- 
burgs as  counts  of  the  Ziirichgau  and  Aaigau.  This 
distinction  gives  the  key  to  the  whole  history  of  the 
relations  between  the  Confederates  and  Hapsburgs ; 
the  rights  of  the  latter  as  landowners  are  fully  allowed, 
and  till  1801  they  possessed  estates  within  the  Confed- 
eration ;  it  is  their  pohtical  rights  which  are  always 
confuted  by  the  Swiss,  who  desire  to  rule  themselves, 
free  from  the  meddling  of  any  external  power. 
As  early  as  1320  we  find  the  name  "  Swiss"  (derived 

from  Schwyz,  which  had  always  been  the 
of'eiKh^*  leader  in  the  struggle)  applied  to  the  Con- 
members.     federation  as  a  whole,  though  it  was  not 

till  after  Sempach  (1386)  that  it  came  into 
popular  use,  and  it  did  not  form  the  official  name  of 
the  Confederation  till  1803.  This  is  in  itself  a  proof 
of  the  great  renown  which  the  League  won  by  it« 
victory  at  Morgarten.  Another  is  that  as  years  go  by 
we  find  other  members  admitted  to  the  privileges  of 
the  original  alliance  of  the  three  Forest  districts. 
First  to  join  the  League  (1332)  was  the  neighboring 
(own  of  Lucerne,  which  had  grown  up  round  the 
monasteiy  of  St.  Leodegar  (whence  liie  place  took  its 


name),  perhaps  a  colony,  oertainly  a  oeD  of  the  neat 
house  01  Murbach  in  Alsace,  under  the  rule  of  wnidi 
the  town  remained  till  its  sale  in  1291  to  the  Hap»- 
burgs.  This  act  of  Lucerne  was  opposed  by  the  honae 
of  Austria,  but.,  despite  the  decision  of  certain  choEeo 
arbitrators  in  favor  of  the  Hapsburg  claims,  the  town 
clung  .to  the  League  with  which  it  was  connected  by 
its  natural  position,  and  thus  brought  a  new  element 
into  the  pastoral  association  of  the  Forest  disbici^, 
which  now  surrounded  the  entire  lake  of  Lucerne. 
Next,  in  1351,  oame  the  amnent  city  of  Zurich,  which 
in  1218,  on  the  exUncUon  of  the  house  of  Zinnma, 
had  b^me  a  free  imperial  city  in  which  the  itnoB 
of  the  Fraumiioster  (the  lad^  of  Uri)  had  great  iaflo- 
ence,  though  from  1240  the  dtizens  elected  the  eonneil 
which  she  nad  prenously  named.  In  1336  there  had 
heea  a  great  civic  revolution,  beaded  by  Rudolph 
Bnin,  which  had  rused  the  members  of  the  craft 
guilds  to  a  position  in  the  municipal  government  of 
;  equal  power  with  that  of  the  patricians,  who,  however, 
,  did  not  cease  intriguing  to  regain  their  lost  privileges, 
so  that  Brun,  after  long  hesitation,  decidea  to  tbrav 
in  the  lot  of  the  city  witb  the  League  rather  than  wilb 
Austria.  In  this  way  the  League  now  advanced  irnm 
the  hilly  country  to  the  plains,  though  the  terms  of 
the  treaty  with  Zurich  did  not  hind  it  bo  dosely  to 
the  Confederates  as  in  the  other  cases  ^the  right  of 
making  alliances  apart  from  the  League  being  reserrel. 
though  the  Lea^e  was  to  rank  before  these),  and 
hence  rendered  it  possible  for  Zurich  now  and  sgahi 
to  incline  towards  Austria  in  a  fashion  which  did  gr&t 
hurt  to  itsfUlies.  In  1352  the  League  was  enlarged 
by  the  admission  of  Glarus  and  Zug.  Glarus  bdonged 
to  the  monastery  of  Sackingen  on  the  Rhine  (fonDaei 
'  by  the  Irish  monk  Fridolin  ),  of  which  the  Hapsburgi 
were  "advocates,"  claiming  therefore  many  righti 
over  the  valley,  which  refused  to  admit  them,  ami 
joyfully  received  the  Confederates  who  came  to  its  aid ; 
but  it  was  placed  on  a  lower  footing  thaq  the  otho- 
members  of  the  League,  being  bound  to  obey  thrir 
orders.  Three  weeks  later  the  town  and  district  of 
Zug,  attacked  by  the  heaxw  and  abandoned  by  th^ 
Hapsburg  masters,  joined  the  ConfedenU;ion,  foraiog 
;  a  transition  link  between  the  civic  and  ratal  memben 
of  the  League.  The  immediate  occasion  of  the  mm 
of  these  two  districts  was  the  war  begun  by  the 
Austrian  duke  against  Zurich,  which  was  ended  by  the 
,  Brandenburg  peace  of  1 352,  by  which  Glanu  and  Zuf 
:  were  to  be  restored  to  the  Hamhuigs,  who  alsor^ned 
;  their  rights  over  Lucerne ;  Zug  was  won  for  good  hf 
a  bold  stroke  of  the  men  of  Schwyz  in  1364,  but  it  irts 
not  till  the  day  of  Nafels  (1388)  that  Glarus  recovered 
its  lost  freedom.  These  temporarv  losses  and  the 
,  treaty  made  by  Brun  of  Zurich  with  Austria  in  1 
were,  however,  far  outweighed  by  the  entrance  into 
the  League  in  1353  of  the  famous  town  of  Bern,  which, 
fbundecTin  1191  by  Berthold  V.  of  Zftiingen,  and  en- 
dowed with  great  privileges,  had  become  a  free  impe- 
rial <nty  in  1218  on  the  extinction  of  the  ^rin^m 
dynasty.  Founded  for  the  purpose  of  bridhng  tlie 
turbulent  feudal  nobles  around,  many  of  whom  bad 
become  <^tizens,  Bern  beat  them  back  at  Dorabiihl 
(1298),  and  made  a  treatv  with  the  Forest  districts  as 
early  as  1323.  In  1339,  at  the  bloody  fight  of  Laupen. 
she  had  broken  the  power  of  the  nobles  forever,  aod 
in  1352  had  been  forced  by  a  treaty  with  Aa<itris  w 
take  part  in  the  war  against  Zurich,  but  soon  after  tbe 
conclusion  of  peace  entered  the  League  as  the  aUy  of 
the  three  Forest  districts,  being  thus  only  indirectly 
joined  to  Lucerne  and  Zurich.  The  special  impoit- 
ance  of  the  accession  of  Bern  was  that  the  League  now 
began  to  spread  to  the  west,  and  was  thus  brought  iiAo 
connection  for  the  first  time  with  the  Frenofa-speakiDf 
land  of  Savoy.  The  Jieague  thus  nombered  eisht 
members,  the  fruits  of  Morgarten,  and  no  furtlier 
members  were  admitted  till  1481,  after  t^e  Burgimdiai 
war.  But,  in  order  to  thoroughly  undorstand  tli» 
nature  of  the  League,  it  must  be  remembered  th^ 
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while  each  of  the  five  new  members  was  allied  with 
the  original  nudens, — the  three  Forest  districts, — 
these  five  were  not  directly  allied  to  one  another :  Lu- 
oerne.was  allied  with  Zurich  and  Zug  j  Zurich  with  Lu- 
cerne, Zug,  and  Glarus ;  Glarus  with  Zurich ;  Zug 
with  Lucerne  and  Zurich ;  Bern  with  no  one  except 
the  three  original  members.  The  circumstances  under 
which  ^h  entered  the  League  can  alone  explain  the 
very  intricate  reUtions  at  this  time  of  ita  eight 
memben. 

After  a  short  interval  of  peace  the  quarrels  with 
Austria  broke  out  afresh  ;  all  the  members 
Sanpach.  of  the  Le^ue,  save  the  three  Forest  dis- 
tricts and  Glarus,  joined  the  great  union  of 
the  South  German  cities;  but  their  attention  was  soon 
called  to  events  nearer  home.  Lucerne  fretted  muoh 
under  the  Austrian  rule,  received  many  Austrian 
subjects  among  her  citizens,  and  refused  to  pay  custom 
duties  to  the  Austrian  bailiff  at  Rothenburg,  on  the 
ground  that  she  had  the  right  of  free  traffic  An 
attack  on  the  custom-h6use  at  Rothenburg,  and  the 
pSt  of  the  privileges  of  burghership  to  the  discontented 
inhabitants  of  the  little  town  of  Sempach  a  short  way 
off,  so  irritated  Leopold  III.  (who  taen  held  all  the 
possessions  of  bis  House  outside  Austria)  that,  un- 
mindful of  the  defeat  of  his  uncle  at  Morgarten  in 
1315,  he  collected  a  great  army,  with  the  intention  of 
crushing  his  rebellious  town.  Lucerne  meanwhile  had 
Buiumoned  the  other  members  of  the  League  to  her 
aid,  and,  though  Leopold's  feint  of  attackmg  Zurich 
caused  the  troops  of  the  League  to  march  aJt  first  in 
that  direction,  tney  discovered  their  mistake  in  time 
to  turn  back  and  check  his  advance  on  Lucerne. 
From  1500  to  1600  men  of  Uri,  Schwyz,  Unterwalden, 
and  Lucerne  opposed  the  6000  which  made  up  the' 
Austrian  army.  The  decisive  fight  took  pliice  on 
July  9,  1386,  near  Sempach,  on  a  bit  of  sloping 
meadow-land,  cut  up  by  streams  and  hedges,  whicK 
ibrced  the  Austrian  Kn^hts  to  dismount  The  great 
heat  of  the  day,  which  rendered  it  impossible  to  fight 
in  armor,  and  the  furious  attacks  of  the  Confederates, 
finally  broke  the  Austrian  tine  afrer  more  than  one 
repulse  and  turned  the  day  (see  Winkelbikd).  l^eo- 
pold,  with  a  large  number  of  his  followers,  was  slain, 
and  the  Hapsburg  power  within  the  borders  of  the 
Confederation  finally  broken.  Glarus  at  once  rose  in 
arms  against  Austria,  hut  it  was  not  till  the  expira- 
tion of  the  truce  made  after  Sempach  that  Leopold's 
brother,  Albert  of  Austria,  brought  an  army  against 
Glarus,  and  was  signally  defeated  at  N'&fels  (not  far 
from  Glarus)  on  April  9, 1388,  by  a  handful  of  Glarus 
and  Schwyz  men,  the  troops  of  the  other  Confederates 
arriving  too  late. 
In  1389  a  peace  for  seven  years  was  made,  the  Con- 
federates -  being  secured  in  all  their  con- 
needom  quests ;  an  attempt  made  in  1 393  by  Austria 
f^ni  'he  by  means  of  Sehono,  the  chief  magistrate 
^ims  of  O'  Zurich  and  leader  of  the  patrician  party, 
the  Haps-  to  stir  un  a  fr^sh  attack  failed  owing  to  a 
burgs.  rising  01  the  burghers,  who  sympathized 
with  the  Confederates,  and  on  July  16, 
1394,  the  peace  was  prolonged  for  twenty  years  (and 
again  in  1412  for  fifty  years),  various  stipulations  being 
made  by  which  the  hundred  years'  strugplo  of  the 
League'  to  throw  off  all  political  dependence  on  the 
Hapsburgs  was  finally  crowned  with  success.  Glarus 
waa  freed  on  payment  of  2(X)  pounds  annually  (in 
1389-1395  it  bought  up  all  the  nghts  of  Sackingen) ; 
Zug  too  was  released  from  Austrian  rule.  Schwyz  was 
given  the  town  of  Kinsiedcln  (the  "advocatia"  of  the 
mat  abbey  following  in  1397) ;  Lucerne  got  the 
Entlibuch,  Sempach,  and  Rothenburg,  the  last-named 
being  mortgagea  only ;  Bern  and  Sulothum  were  con- 
firmed in  their  eonquefit.s.  Above  all,  the  Confedera- 
tion as  a  whole  was  relieved  fruni  the  overlordship  of 
the  Hapsburgs,  to  whom,  however,  all  their  rights  and 
dues  as  landed  proprietors  were  expressly  resen'eil, — 
Benit  Zurich,  and  Solothum  guaranteeing  the  main- 


tenance of  these  rights  and  dues,  with  power  in  case 
of  need  to  call  on  the  other  Confederates  to  support 
them  by  arms.  Thus  the  distinction  always  made  by 
the  Confederates  between  the  Hapsburgs  as  rulers  and 
as  land-owners  was  onoe  more  upheld ;  and,  though 
that  powerfiil  family  entertained  hopes  of  recovering 
its  former  rights,  so  that  technically  the  treaties  of 
1389,  1394,  and  1412  were  but  truces,  it  finalljr  and 
forever  renounced  all  ita  feudal  rights  and  privileges 
within  the  Confederation  by  the  Everiasting  Com- 
pact" of  1474. 

It' is  probable  that  Bern  did  not  take  any  active 
share  in  the  Sempach  war  because  she  was  hound  by 
the  treaty  of  peaoj  made  with  tbe  Austrians  in  1368 ; 
and  Solothum,  allied  with  Bern,  was  doubtless  a  party 
to  the  treaty  of  1394  (though  not  yet  in  the  League), 
because  of  its  suffering  in  1382  at  the  hands  of  the 
Kybuig  line  of  the  Hapsburgs,  whose  possessions 
(Thun,  Burgdorf,  etc.)  in  1384  fell  into  the  hands  of 
the  two  allies.  ' 

We  may  mention  here  the  foray  (known  as  the 
lish  or  Gugler  war)  made  in  1374-75  by  Enguerrand  de 
Coney  (husband  of  Isabella,  daughter  of  Kidward  III. 
of  England)  iuid  hia  freehootera  (many  of  them  Bn^- 
lishmen  and  Welshmen),  called  "Gu^er"  from  their 
jwinted  steel  caps,  with  the  object  of  obtaining  po8£e%- 
sion  of  certain  towns  in  the  Aargau  (including  Seiu- 
pach),  which  he  claimed  as  the  dowry  of  his  mother 
Catherine,  daughter  of  the  Leopold  wlio  was  defeated 
at  Morgarten.  He  was  put  to  rout  in  the  Entlibuch 
by  the  men  of  Bern,  Freiburej  Schwyz,  and  Unter- 
walden  in  December,  1 37f).  This  victory,  which  gave 
rise  to  the  first  great  Swiss  war  song,  was  commem- 
orated with  great  rejoicings  as  lately  as  1875. 

III.  The  great  victory  at  Sempach,  not  merely 
vastly  increased  the  fame  of  the  Everlast- 
ing League  but  also  enabled  it  to  e^nd 
both  its  influence  and  its  temtory.  The 
15th  centuiy  is  the  period  when  both  the 
League  and  its  several  members  took  the 
aggressive,  and  the  expansion  of  their  power 
and  lands  cannot  be  better  seen  than  by  comparing 
the  state  of  things  at  the  beginning  and  at  the  end 
of  this  century.  The  pa.storal  highlands  of  Ap- 
penzell  (Abbatis  Colla)  and  the  town  of  St  Gall  had 
long  been  trying  to  throw  off  the  rights  exercised  over 
them  by  the  great  abbey  of  St.  Gall,  founded  in  the 
7th  century  by  the  Irish  monk  of  that  name.  The 
Appenzellers  m  particular  had  offered  a  stubborn 
resistance,  and  the  abbot's  troops  had  been  beaten 
Iwck  by  them  in  1403  on  the  heights  of  Vogelinseck, 
and  again  in  1405  in  the  great  fight  on  the  pass  of  the 
Stoss  (which  led  up  into  the  highlands),  in  which 
the  abbot  was  backed  by  the  duke  of  Austria.  Schwys 
had  given  them  some  help,  and  in  141 1  Appenzell  was 
placed  under  t^e  protection  of  the  League  (save  Bern), 
with  which  in  the  next  year  the  city  of  St.  Gall  made 
a  similar  treaty  to  last  ten  years.  So  too  in  1416-17 
several  of  the  "tithings"  of  the  Upper  Wallis  or 
Valais  [i.e.,  the  upper  stretch  of  the  Ilhone  valley), 
which  in  1 388  had  peatcn  the  bishop  and  the  nobles  in 
a  great  fight  at  Yisp,  became  closely  associated  with 
Lucerne,  Uri,  and  Unterwalden.  It  required  aid  in 
its  final  struggle  apainst  the  great  house  of  Raron,  the 
count-bisliop  of  Sittcn  (or  Sion),  and  the  house  of 
Savoy,  which  held  Lower  Wallis, — the  Forest  districts, 
on  the  other  hand,  wishing  to  secure  themselves  against 
Raron  and  Savoy  in  their  attempt  to  permanently  con- 
quer the  Val  d'  Ossola  on  the  south  side  of  the  Simplon 
pass.  Bern,  however,  supported  its  butcher,  the  lord 
of  Raron  :  but,  by  a  peace  made  in  1420,  the  powers 
of  the  bishop  and  the  lord  of  Raron  were  greatly  di- 
minished :  the  latter  house  soon  after  sold  ul  its  lands 

1  The  talen  of  the  heroic  defence  of  THI  Rottaeb  of  Appeneell, 
and  of  ihe  sppearaoce  of  ■  company  of  Appensetl  women  dl»- 
jpilsed  Afi  warrlora  which  turned  Ihe  battle,  are  told  in  connec- 
tion with  thte  flRht.  but  do  not  appear  till  the  ITth  and  Uth  cen- 
turies, beiiw  thus  quite  unhlatorital,  so  fiir  as  oar  fenuioe  evi- 
dence goes. 
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«Dd  rights,  and  mimted  to  the  diBtriot  of  Toggen- 
haig.  Such  vere  the  first  links  which  bound  these 
lanoB  with  the  League ;  but  thejr  did  not  become  full 
memben  for  a  long,  time— Appeniell  in  1513,  St.  Gall 
in  1803,  Wallisin  1815. 

Spaoe  will  not  allow  ub  to  enumerate  all  the  small 
conquests  made  in  the  first  half  of  the  1 5th  century  by 
every  member  of  the  League ;  suffice  it  to  Bay  that 
each  increased  and  rountied  off  its  territory,  but  did 
not  give  the  conquered  lands  any  political  righta, 
governing  them  as  '  subject  lands,"  ofben  very  harshl;^. 
The  same  phenomenon  of  lands  which  had  won  their 
own  freedom  playing  the  part  of  tyrant  over  other 
lands  which  jomed  them  more  or  lets  by  their  volun- 
tary aotion  is  seen  on  a  larger. scale  in  the  case  of  the 
conquest  of  the  Aargau,  and  in  the  first  attempts  to 
secure  a  footing  south  of  the  Alps. 

In  1412  the  treaty  of  1394  between  the  League  and 
the  Hapsburgs  bad  been  renewed  for  fifty  years;  but 
when  in  1415  Duke  Frederick  of  Austria  helped  Pope 
John  XXIL  to  escape  from  Constance,  where  the 
great  council  was  then  sitting,  and  the  emperor  Sigis- 
mund  placed  the  duke  under  the  ban  of  the  empire, 
summonittg  all  member.^  of  the  empire  to  arm  against 
him,  the  League  hesitated,  because  of  their  treaty  of 
1412,  till  the  emperor  declared  that  all  the  rights  and 
lands  of  Austria  in  the  League  were  forfeited,  and 
that  their  compact  did  not  release  them  from  their 
obligations  to  the  empire.  In  the  name,  therefore,  of 
the  emperor,  and  by  his  special  command,  the  different 
members  of  the  League  overran  the  extensive  Haps- 
hui>'  possessions  in  the  Aarjgau.  The  chief  share  fell 
to  Bern,  but  certain  districts  (known  as  the  IWie 
^mter)  were  joined  together  and  governed  as  baili- 
wicks held  in  common  by  all  the  members  of  the 
League  (save  Uri,  busied  in  the  south,  and  Bern,  who 
had  already  secured  the  lion's  share  of  the  spoil  for 
herself).  This  is  the  first  case  in  which  the  League 
as  a  whole  took  up  the  position  of  rulers  over  districts 
which,  though  guaranteed  in  the  enjoyment  of  their 
old  rights,  were  nevertheless  politically  .unfree.  As 
an  enoouragement  and  a  reward,  Sigismund  had 
j^ranted  in  advance  to  the  League  the  rignt  of  criminal 
jurisdiction  ("haute  justice"  or "Blutbann"),  which 
points  to  the  fact  that  they  were  soon  to  become  inde- 
pendent of  the  empire,  as  they  were  of  Austria.  But 
all  through  the  15th  century  it  must  be  carefiilly  borne 
in  mind  that  the  members  of  the  League  were  con- 
stantly recognized  as  and  acknowledged  themselves  to 
be  members  of  the  empire. 

As  the  natural  policy  of  Bern  was  to  seek  to  enlarge 
its  borders  at  the  expense  of  Austria,  and 
^fan  '^^  Si^^oy,  so  we  find  that  Uri,  shut  off 

coaqaesti.  P^/^i^^  causes  from  extension  in  other 
directions,  as  steadily  turned  its  eyes  to- 
wards the  south.  In  1410  the  valley  of  Urseren  was 
finally  joined  to  Uri ;  though  communications  were 
difficult,  and  carried  on  onl^  by  means  of  the  "atie- 
bende  Briicke,"  a  wooden  bridge  suspended  by  chains 
over  the  Reuse,  along  the  side  of  a  great  rocky  but- 
tress (pierced  in  1707  by  the  tunnel  known  as  the 
Urnerloch),  yet  this  enlsurgement  of  the  teititorv  of 
Uri  gave  it  complete  command  over  the  St.  Gotthard 
pass,  long  commercially  important,  and  now  to  serve 
for  purposes  of  war  and  conquest.  Already  in  1403 
Uri  and  Obwald  had  taken  advantage  of  a  quarrel 
with  the  duke  of  Milan  as  to  custom  dues  at  the 
market  of  Varese  to  occupy  the  long  narrow  valley  on 
the  south  of  the  pass  called  the  val  Leventina;  in 
1410  the  men  of  the  same  two  lands,  exasperated  by 
the  insults  of  the  local  lords,  called  on  the  other  mem- 
bers of  the  League,  and  all  jointly  (except  Bern)  oc- 
cupied the  Val  d'Ossola,  on  the  south  side  of  the 
Simplon  pasa  But  in  1414  they  lost  this  to  Savo;^, 
and,  with  the  object  of  getting  it  back,  obtained  in 
1416-17  the  alliance  of  the  men  of  Upper  TTallis,  then 
fighting  for  freedom,  and  thus  regamed  the  valley, 
despite  the  exertions  of  the  great  Milanese  general 


Carmagnola.  In  1419  Uri  and  Obwald  bought  fn)m 
its  lord  the  town  and  distaot  of  BeUinwoa.  This 
rapid  advance,  however,  did  not  approve  itself  to  the 
duke  of  Milan,  and  Camagnula  reoccu()ied  boih 
valleys ;  the  Confederates  were  not  at  one  with  re^nl 
to  these  southern  conquests  ;  a  small  body  pressed  on 
in  front  of  the  rest,  but  was  <  cut  to  pieces  at  Arbedo 
near  Bellinzona  in  1422.  A  bold  attempt  in  141^  by 
a  Sohwyzer,  Peter  Risai  by  name,  to  recover  the  Val 
d'Ossola  caused  the  Confederates  to  send  a  force  to 
rescue  these  adventurers:  but  the  duke  of  Milan 
intrigued  with  the  divided  Confederates,  and  finally 
in  1426,  by  a  payment  of  a  large  sum  of  money  and 
the  grant  of  certain  commerciS  privile;^^,  the  Val 
Leventina,  the  Val  d'O^la,  and  Belhnsona  were 
,  restored  to  him.  Thus  the  first  attempt  of  Uri  to 
i  acquire  a  footing  south  of  the  Alps  had  failed,  but 
the  wish  to  recover  tts  lost  conquests  still  continued. 
I  and  a  later  attempt  was  more  successful,  l«iding  to  the 
I  inclusion  in  the  Confederation  of  what  oas  been  called 
^'Italian  Switzerland." 

The  ori^iial  contrasts  between  the  social  condiiiun 
of  the  different  members  of  the  League 
became  more  marked  when  the  period  of  cwfww 
conquest  began,  and  led  to  quarrels  and 
ill-feeling  in  the  matter  of  the  Aargau  and  the  Italian 
conquests  which  a  few  years  later  ripened  into  a  civil 
war,  brought  about  by  the  dispute  as  to  the  suecessioii 
to  the  lands  of  Frederick,  count  of  Toggenbni;fi,  lie 
last  male  representative  of  his  house:  Count  Frtl- 
erick's  predecessors  had  greatly  extendi  their  do- 
mains, so  that  they  took  m  not  only  the  l^wcraburg 
or  upper  valley  of  the  Thur,  but  Uxnach,  Sai^s, 
.the  Rhine  valley  between  Feldkirch  and  Sargana,  the 
Prattigau,  and  the  Davos  valley.  He  himself,  the 
last  great  feudal  lord  on  the  left  bank  of  the  Rhine, 
had  managed  to  secure  his  vast  possessions  by  making 
treaties  with  several  members  of  the  Ijcague.  pw- 
ticularly  Zurich  (1402)  and  Schwyz  (1417),— ftoni  \m 
inclining  more  and  more  to  Schwyz  (then  ruled  by  Ital 
Reding),  being  disgusted  with  the  arrogant  behavir>r 
of  Stiissi,  the  burgomaster  of  Zurich.  His  death 
(April  30,  1436)  was  the  signal  for  the  breaking  ont 
of  strife.  The  Piuttigau  h,nd  Davos  valley  formed  the 
League  of  the  Ten  Jurisdictions  in  Rhsetia  (see  below), 
while  fVederick's  widow  sided  with  Zurich  agunat 
Schwyz  for  different  portions  of  the  great  inhentonce 
which  had  been  promised  them.  After  being  tirioe 
defeated,  Zurich  was  forced  in  1440  to  buy  peace  by 
certain  cessions  (the  Upper  March)  to  Schwyz,  tlw 
general  feeling  of  the  Confederates  being  oppc^ 
Zurich,  several  of  them  iroing  so  far  as  to  send  men 
and  arms  to  Schwi-z.  Zurich,  however,  was  bitterly 
disappointed  at  these  defeats,  and  bad  recourse  to 
that  policy  which  she  had  adopted  in  1356  and  1393— 
an  alliance  with  Austria  (concluded  in  1442),  which 
now  held  the  imperial  throne  in  the  person  of  Fred- 
erick III.  Though  technically  within  her  rights  ac- 
cording to  the  terms  on  which  she  had  joined  the 
I  League  in  1351,  this  act  of  Zurich  caused  the  great«st 
irriution  in  the  Confederation,  and  civil  war  at  unce 
broke  out,  eapedally  when  the  Hapsbmrg  emperor  M 
been  H^emnly  received  and  ackr.^f<riedged  in  Znneh. 
In  1443  the  Zurich  troops  were  completely  defeated  at 
St.  Jakob  on  the  Slhl,  close  under  the  waUs  of  the  dt}\ 
Stiissi  himself  being  slain.  Next  y^r  the  dty  itself 
was  long  besieged.  Frederick,  unable  to  get  help 
_  elsewhere,  procured  from  Charles  VII.  of  France  the 
'  (iespatch  of  a  body  of  Armagnac  free  lances  (the 
.  Ecorcheura),  who  came,  30,000  strong,  under  tlte 
I  dauphin  Louis,  plundering  and  harrying  the  land.  till. 
!  at  the  very  gates  of  the  free  imperial  city  of  Base! 
(which  had  made  a  twenty  years'  alliance  with  Bcm|. 
by  the  leper  house  of  St  Jakob  on  the  Birs  (Ausust 
26,  1444),  the  desperate  resistance  of  a  small  body  of 
Confederates  (1200  to  1500)  till  out  to  pieces,  checked 
the  advance  of  the  freebooters,  who  sustained  scKh 
tremendous  losses  that,  though  theviototB,  they  hastily 
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made  peace,  and  returned  whence  they  had  come. 
Several  email  engasemente  ensued,  Zurich  long  declin- 
ing to  make  peace  because  the  Confederates  required, 
as  the  result  of  a  solemn  arbitration,  the  abandonment 
of  the  Austrian  alliance.  At  len^h  it  was  concluded 
in  1450,  the  Confederates  restonng  almost  all  the 
lands  they  had  won  from  Zurich.  Thua  ended  the 
third  attempt  uf  Aoatria  to  oonquer  the  League  by 
means  of  Zurich,  which  used  its  positwn  as  an  im- 
perial free  dty  gi«atly  to  the  harm  of  the  Lea^e,  and 
was  the  cause  of  the  first  <nvil  war  which  distracted 
the  League. 

These  fresh  proofs  of  the  valor  of  the  Confederates, 
and  of  the  growing  importance  of  the 
Co&<tdtutfon  Ijeague,  did  not  fwl  to  produce  important 
J™e,  results.  In  14.52  the  *'  Confederates  of  the 
ruw.  Old  League  of  Upper  Germany  "  (as  they 
styled  themselTes)  made  thetr  first  treaty 
of  alliance  with  France,  a  connection  which  was  des- 
tined to  exercise  so  much  influence  on  their  history. 
Round  the  League  there  began  to  gather  a  new  class 
of  allies  (known  as  "Zugewandte  Orte,"  orassodated 
districts),  more  doaely  joined  to  it,  or  to  certain  mem- 
bers of  it,  than  by  a  mere  treaty  of  friendship,  yet  not 
being  admitted  to  the  rank  of  a  full  member  of  the 
League.  Of  these  associates  three,  the  abbot  (1451) 
and  town  of  St.  (rail  (1454),  and  the  town  of  Bienne 
(Biel),  through  its  ttllianoe  (1352)  with  Bern,  were 
given  seats  and  votes  in  the  diet,  being  called  "sodi"; 
while  others,  known  a.s  "confcederati,"  were  not  so 
closely  bound  to  the  JjeaRue.  such  as  Wallis  (1416-17), 
Schaffhausen  (1454),  Miihlhnusen  (1466),  Rothweil 
(1463).'  Appeozell,  too,  in  14.^2,  rose  from  the  rank 
ufa  protected  district  "  into  the  class  of  associates, 
outside  which  were  certain  places  "protected"  by 
several  members  of  the  League,  such  as  Oersau  (1359), 
the  abbeys  of  Eneelbeig  (c.  1421)  and  Einsiedeln 
(1397-1434),  and  the  town  of  Rapperachwyl  (1458). 
The  relation  of  the  "aasodates"  to  the  League  may 
be  compared  with  the  ancient  practioQ  of  "  oommend- 
ation  they  were  bound  to  obey  orders  in  the  matter 
of  declaring  war,  making  alliances,  etc. 

In  1439  Sigisround  succeeded  his  father  Frede- 
rick in  the  Hapsburg  lands  in  Alsace,  the  Thur- 
gau,  and  Tyrol,  and,  being  much  irritated  by  the  con- 
stant encroachments  of  the  Confederates,  in  particular 
by  the  loss  of  Rapperscbwyl  (!1458),  dedared  war 
against  them,  but  fared  very  oadly.  In  1460  the  Con- 
federates overran  the  Thurgau,  and  occupied  Sa^ans. 
"Winterthur  was  only  saved  by  an  heroic  defence. 
HenoB  in  1461  Sifpsmund  had  to  give  up  his  claims  on 
th*^  lands  and  renew  the  peace  for  fifteen  years, 
while  in  1467  he  sold  Winterthnr  to  Zurich.  Thus 
the  whole  line  of  the  Rhine  was  lost  to  the  Haps 
burgs,  who  retained  (till  1802)  in  the  territories  of  the 
Confederates  the  Fridcthal  only.  The  Thurgovian 
bailiwicks  were  governed  in  common  as  "subject" 
lands  by  all  the  Confederates  except  Bern.  The 
touchiness  of  the  now  rapidly  advancing  League  was 
shown  by  the  eagerness  with  which  in  1468  its  mem 
bers  took  up  arms  against  certain  small  feudal  nobles 
who  were  carrying  on  a  harassing  stierilta  warfare 
with  their  allies  Schaffhausen  and  Miihlhausen.  They 
laid  siege  to  Waldshut.  and  to  buy  them  off  Sigismund 
in  August,  1468,  engaged  to  pay  10,000  gulden  [$4860] 
as  damans  by  June  24,  1469 ;  in  defanft  of  imyment 
the  GonTederates  were  to  keep  forever  the  Black 
Jorest,  Waldshut,  and  certain  other  Black  Forest 
towns  on  the  Rhine.  A  short  time  before  (1467)  the 
League  had  made  treaties  of  friend^ip  with  Philip 
the  Good,  duke  of  Burgundy,  and  with  the  duke  or 
Milan.  All  was  now  prepared  for  the  intricate  series 
of  intrigues  which  led  up  to  the  Burgundian  War,— a 
^reat  epoch  in  the  history  of  the  League,  as  it  created 
a  oomnum  national  feding,  enormously  raised  its  mili- 

1  Tottaeclassof  "GonfcederaU  "  belonged  in  later  tlm«  Neu- 
cbAtel  (1496-98),  the  Leagues  of  Rbntla  (l«7-98),  Geneva  (1S19-36), 
and  the  bishop  of  Basel  (1579). 


tary  reputation,  and  brought  about  the  dose  oonnec- 
tion  with  certain  parts  of  Savoy  which  finally  (180^15) 
were  a4mitted  into  the  League. 

Sigismund  did  not  know  where  to  obtain  the  sum 
he  had  promised  to  pay.    In  this  strait  he 
turned  to  Charles  tne  Bold  (properly  the  TbeBornm- 
Rash),  duke  of  Burgundy,  who  was  then  dlanWat. 
beginning  his  wonderful  career,  and  aiming 
at  restonng  the  kingdom  of  Burgundy.    Fur  this 

Eurpose  Charles  wished  to  marry  his  daughter  and 
eiress  to  Maximilian,  son  of  the  emperer,  and  first 
cousin  of  Sigismund,  in  order  that  the  emperor  might 
be  induced  to  give  him  the  Burgundian  crown.  Hence 
he  was  ready  to  meet  Sigismund's  advancea  On  May 
9.  1469.  Charles*  promised  to  give  Sigismund  50,000 
florins  [$243,000],  receiving  as  security  for  repayment 
Alsace,  the  Breisgau,  the  Sundgau,  the  Black  Forest, 
and  the  four  Forest  towns  on  the  Rhine  (Rheinfeldcn, 
Sackingen,  Lauffenburg,  and  Waldshut) ;  in  addition, 
Charles  took  Sigismund  under  bis  protection,  s^cci^ly 
against  the  Swiss,  and  agreed  to  give  him  aid  in  a 
war  if  he  was  attadced  by  them .  It  was  not  unnaturd 
for  Sigismund  to  think  of  attacking  the  League,  but 
Charl^'s  engagement  to  him  is  quite  inconsistent 
with  the  iriendly  agreement  made  between  Burgundy 
and  the  League  as  late  as  1467.  The  emperor  then 
on  his  side  annulled  Sigismund's  treaty  of  1468  with 
the  Swiss,  and  placed  them  under  the  ban  of  the  em- 
pire. Charles  committed  the  mortgaged  lands  to 
Peter  von  Hagenbach,  who  proceeded  to  try  to  estab- 
lish his  master's  power  there  by  such  harsh  and  severe 
tneasures  as  to  cause  all  the  people  to  mnrmur,  then 
rise  against  him. 

The  Swiss  in  these  circumstances  began  to  look  to- 
wards Louis  XI.  of  France,  Mho  had  confirmed  the 
treaty  of  Mendshin  made  with  them  by  his  father  in 
1453.  Sigismund  nad  applied  to  him  earljr  in  1469  to 
help  him  in  his  many  troubles,  and  to  give  him  aid 
against  the  Swiss,  but  Louis  had  point-blank  refused. 
Anxious  to  secure  thgir  neutrality  in  case  of  his  war 
with  Charies,  he  made  a  treaty  with  them  on  August 
13,  1470,  to  this  effect.  All  the  evidence  goes  to  show 
that  Sigismund  was  not  a  tool  in  the  hands  of  Louis, 
and  that  Louis,  at  least  at  that  time,  had  no  definite 
intention  of' involving  Charles  and  the  Swiss  in  a  war, 
but  wished  only  to  secure  his  own  flank. 

Sigismund  in  the  next  few  years  tried  hard  to  get 
from  Charles  the  promised  aid  against  the  Swiss  (the 
money  was  paid  punctuall;^  enough  by  Charles  on  his 
behalf),  who  put  nim  off  with  vanous  excuses.  Charles 
on  his  fude,  in  1471-72,  tried  to  make  an  alliance  with 
the  Swiss,  his  efforts  being  supported  by  a  party  in 
Bern  headed  by  Adrian  von  Bubenberg.  Probably 
Chaises  wished  to  use  both  Sigismund  and  the  Swiss 
to  further  his  own  interests,  but  his  shifty  nolicy  had 
the  effect  of  alienating  both  from  him.  Sigismund, 
disgusted  with  Charles,  now  inclined  towards  Tx>ut8, 
whose  ally  he  formally  became  in  the  summer  of  1 473, 
—a  change  which  was  the  real  cause  of  the  emperor's 
flight  from  Treves  in  November,  1473,  when  he  had 
come  there  expressly  to  crown  Charles.   The  Confed- 
erates on  their  side  were  greatly  moved  by  the  oppres- 
sion of  their  friends  and  allies  in  Alsace  by  Hagenbach, 
and  tried  in  vain  (January,  1474)  to  obtain  some  redress- 
from  his  master.  Charles's  too  astute  policy  had  thus 
lost  him  both  Sigismund  and  the  Swiss.   They  now 
looked  upon  Louis,  who,  thorouf^hly  aware  of  Gharics's 
ambition,  and  fearing  that  his  disappointment  at 
Treves  would  soon  leaa  to  open  war,  aimed  at  a  master 
st  roke — no  less  than  the  recondliation  of  Sigismund 
I  and  the  Swiss.  This  on  the  faoe  of  it  seemed  impractica- 
I  hie,  but  common  need  and  Louis's  dexterous  manage- 
ment brought  it  to  pass,  so  that  on  Mareh  30,  1474, 
:  the  Everlasting  Compact  was  signed  at  Constance,  by 
I  which  Sigismund  finally  renounced  all  Austrian  claims 
'  on  the  lands  of  the  Confederates,  and  guaranteed 
!  them  in  quiet  ei^'oyment  of  them  ;  they,  on  the  other 
I  hand,  agreed  to  support  him  if  Charlea^d  not  give 
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up  the  mortgaged  lands  when  the  money  was  paid 
down.  The  next  daj;  the  Swiss  joined  the  league  of 
the  Alsatian  md  Rhine  eitira,  as  also  did  Sigismand. 
'ChaHes  was  called  on  to  Teceive  the  money  contributed 
by  the  Alsatian  cities,  and  to  restore  his  lands  to  Sig- 
ismund.  He,  however,  took  no  steps.  Within  a  week 
the  oppressive  bailiff  Hagenba^  was  captured,  and  a 
month  later  (M^  9,  1474)  he  was  pat  to  death,  Bern 
alone  of  the  Oonfederat&i  being  represented.  On 
October  9  the  emperor,  acting  of  course  at  the  instance 
of  Sigismund,  ordered  them  to  declare  war  against 
Charles,  which  took  place  on  October  25,  Bern  acting 
in  the  name  of  the  Confederates,  and  alleging  that 
they  made  war  solely  by  order  of  the  emperor  and  not 
as  principals.  Next  day  Louis  formally  ratified  his 
aUianoe  with  the  Confederates,  promising  money  and 
pensbna,  the  laUer  to  be  increased  if  he  did  not  send 
men.  Tliroughout  these  negotiations  and  later,  Bern 
directs  Swiss  policy,  though  all  the  Confederates  are 
not  quite  aereed.  She  was  speeiidl^  exposed  to  attack 
from  Charles  and  Charles's  ally  (since"  1468)  Savoy, 
and  her  best  chance  of  extending  her  territory  lay  to- 
wards the  west  and  south.  A  forward  policy  was  thus 
distinctly  the  best  for  Bern,  and  this  was  the  line  sup- 
ported by  the  French  party  under  NicholaH  von  Dies- 
bach,  Von  Bubenberg  opposing  it,  though  not  with 
any  idea  of  handing  over  Bern  to  Charles.  The  Forest 
districts,  however,  were  very  suspicious  of  this  move- 
ment to  the  west,  by  which  Bern  alone  could  profit, 
though  the  Jjcague  as  a  whole  mieht  lose ;  then,  too, 
(Jri  had  in  1440  finally  won  the  VaJ  Leventina,  and  she 
and  her  neighbors  favored  a  southerly  poUoy— a  policy 
which  was  crowned  with  success  after  the  gallant 
Tictoiy  won  at  Giomico  in  1478  by  a  handful  of  men 
from  Zurich,  Lucerne,  Uri,  and  Schwyz  over  12.t«K) 
Milanese  troops,  though  the  main  body  of  the  Con- 
federates was  already  on  its  way  home.  Thus  Uri 
gained  for  the  first  time  a jpermanent  footing  south  of 
the  Alps,  not  long  before  Bern  had  won  its  first  eon- 
quests  from  Savoy. 

The  war  in  the  west  was  begun  by  Bern  and  her 
allies  (Freiburg,  Solothum,  etc.)  by  marauding  expe- 
ditions across  the  Jura,  in  which  H^ricourt  (November, 
1474)  and  Blamont  (August,  1475)  were  taken,  both 
towns  being  held  of  Charles  by  the  "sires"  de  Neu- 
ch&tel,  a  cadet  line  of  the  counts  of  Montb^liard.  It 
is  said  that  in  the  former  expedition  the  white  arms 
was  home  (for  the  first  time)  as  the  ensign  of  the  Con- 
federates, but  not  in  the  other.  Meanwhile  Yolande, 
the  duchess  of  Savoy,  had,  through  fear  of  her  brother 
Louis  XL  and  hatred  of  Bern,  finally  ioined  Charles 
and  Milan  (January,  1475),  the  imnieaiate  result  of 
which  was  the  capture,  by  the  Bernese  and  friends  (on 
the  way  back  from  a  foray  on  Pontarlier  in  the  Free 
County  of  Burgundy  or  Franche  ComtC*)  of  several 
places  in  Vaud,  notably  Granson  and  tlohallens,  both 
held  of  Savoy  by  a  member  of  the  house  of  Challon, 

Srinces  of  Orange  (April,  1475),  as  well  as  Orbc  and 
ougne,  held  by  the  same,  but  under  Burgundy.  In 
the  summer  Bern  seized  on  the  Savoyard  district  of 
Aigle.  Soon  after  (October-November,  1475)  the  same 
energetic  policy  won  for  her  the  Savoyard  towns  nf 
Morat,  Avenches,  Estavayer,  and  Yverdun;  while 
(September)  the  Upper  Wallis,  which  had  conquered 
all  Lower  or  Savoyard  Wallis,  entered  into  alliance 
with  Bern  for  the  purpose  of  opposing  Savoy  by  pre- 
venting the  arrival  of  Milanese  troops.  Alanncd  at 
their  success,  the  emperor  and  Louis  deserted  (June- 
September)  the  Confederates,  who  thus,  by  the  in- 
flnence  of  Louis  and  Bernese  ambition,  saw  them.<!e1ve8 
led  on  and  then  abandoned  to  the  wrath  of  Charles, 
and  very  likely  to  lose  their  new  conquests.  They  had 
entered  on  the  war  as  "  helpers  "  of  the  emperors,  and 
now  became  principals  in  tlie  war  against  Charles,  who 
raised  the  sieee  of  Neuss,  made  an  alliance  with  Ed- 
ward IV.  of  England,  received  the  surrender  of  Lor- 
raine, and  hastened  aoros.s  the  Jara  (February,  147'>) 
to  the  aid  of  his  ally  Yolunde.    On  February  21 


Charles  laid  siege  to  Granson,  and  afrer  a  week's  aege 
the  garrison  of  Be  rnese  and  Freibargers  had  to  m- 
reader,  and,  by  way  of  retaliaUon  for  the  massacre  of 
the  garrison  of  Estav^er  in  1475,  of  the  412  men  two 
only  were  spared  in  oroer  to  act  as  ezecadonos  i£  iW 
oomrades.  This  hideous  news  met  a  targe  body  of  ihe 
Confederates  gathered  together  in  great  haste  to  retim 
the  garrison,  and  going  to  their  rendezvous  at  Nea- 
ch&tet,  where  both  the  count  and  town  had  becomeailia 
of  Bern  in  1406.  An  advance  body  of  Bernese,  Fin- 
burgers,  and  Schwyxers,  in  order  to  avoid  the  castle 
of  VauxmarcuB  (seized  by  Charles),  by  the  Lake  d 
Neucb&tel,  on  the  direct  road  from  NeuchatdtoGraii- 
800,  climbed  over  a  wooded  spur  to  the  north,  and 
attacked  (March  2)  the  Burgundian  outposts.  Chaii« 
drew  back  his  force  in  order  to  bring  down  the  Svia 
to  the  more  level  ground  where  his  cav^iy  could  act, 
but  his  rear  misinterpreted  the  order,  and  when  the 
main  Swiss  force  appeared  over  the  spur  the  Bnrau- 
dian  army  was  seised  with  a  panic  andfled  in  dismer. 
The  Swiss  had  gained  a  glonous  victory,  and  leguned 
their  conquest  of  Granson,  besides  capturing  veiyrich 
spoil  in  Charles's  camp,  parts  of  which  are  preserred 
to  the  present  day  in  various  Swiss  armories.  Sndi 
was  the  famous  battle  of  Granson.  Charies  at  om 
retired  to  Lausanne,  and  set  about  reorganisiog  hii 
army.  He  resolved  to  advance  on  Bern  by  way  of 
Morat  (or  Murten),  which  was  occupied  by  a  Bernese 
garrison  under  Von  Bubenberg,  and  laid  siefre  to  it 
tin  June  9.  The  Confederates  had  now  put  awiy  lU 
jealousy  of  Bern,  and  collected  a  large  anuy.  The 
decisive  battle  took  place  on  the  afternoon  of  Jmie 
22,  after  the  arrival  of  the  Zurich  contingent  mia 
Hans  Waldmann.  English  archers  were  in  (Tfaatles's 
army,  while  with  the  Swiss  was  Ren£,  the  dispos- 
sessed duke  of  Lorraine.  After  facing  each  ouo' 
many  hours  in  the  driving  rain,  a  body  of  Swiss, 
outflanking  Charles's  van,  stormed  his  palisaded  camn, 
and  the  Burgundians  were  soon  hopelessly  beaten,  ihe 
losses  on  both  sides  (a  contrast  to  Granson)  being  ei- 
ceedingiy  heavy.  Vaud  was  reoccupied  by  the  Swiss, 
Savoy  naving  overrun  it  on  Charles's  advance:  but 
Louis  noifr  stepped  in  and  procured  the  restoration  of 
Vaud  to  Savoy,  save  Granson,  Morat,  Orbe,  and 
Echallens,  which  were  to  be  held  by  the  Bernese  joiniljr 
with  the  Freiburgers,  Aigle  b^  Bern  alone,— Savoy  at 
the  same  time  renouncing  all  its  claims  over  Fhsbnif- 
Thus  French-speaking  disbixM  first  became  perai- 
nently  connected  with  the  Confederation,  bithetto 
purely  German,  and  the  war  had  been  one  for 
maintenance  of  recent  conquests,  rather  than  a  poidr 
defensive  one  against  an  euCToaching  neighbor  demnoa 
of  crushing  Swiss  freedom.  Charles  tried  in  vain  w 
raise  a  third  army  ;  Ken^  recovered  Lorraine,  and  oi 
January  5,  1477,  under  the  walls  of  Nancy,  Charfess 
wide-reaching  plans  were  ended  by  his  defeat  »id 
death,  many  Swiss  being  with  Rent's  troops.  The 
wish  of  the  Bernese  to  overrun  Franche  Ccant^  wK 
opposed  by  the  older  members  of  the  Confcderatioa. 
and  finally,  in  1479,  Louis,  by  ver^  large  paymats, 
secured  the  abandonment  of  all  claims  on  that  prov- 
ince, which  was  annexed  to  the  French  crown. 

These  frlorious  victories  really  laid  the  fbundationof 
Swiss  nationality;  but  soon  after  them  the  lowni 
long-standing  jealousy  between  the  (avic  lUp^ 
and  ruial  elements  in  the  Confederation  j^L^ 
neariy  broke  it  up.  Tliis  had  always  hin- 
dered common  action  save  in  case  of  certain  pKSsU 
questions.  In  1370,  by  the  "Parsons'  onhnanw 
(Pfaffenbrief),  agreed  on  by  all  the  Confederates  eircpt 
Bern  and  Glarus,  all  residents,  whether  denes  or  hy- 
men, in  the  Confederation  who  were  bound  by  oaih 
the  duke  of  Austria  were  to  swear  faith  to  the  Confed- 
eration, and  this  oath  was  to  rank  before  any  othtf : 
no  appeal  was  to  lie  to  any  oonrt  spiritual  or  lay  (ex- 
cept m  matrimonial  and  purely  spiritaal  qoe^tions) 
outside  the  limits  of  the  Confederatioo,  and  budv 
regulations  were  laid  down  as  to  the  suppreasioo  of 
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private  wars  and  keeping  of  the  peace  on  tbe  high 
loads.   Farther,  in  1393,  the  "Senipaeh  ordinance" 
vaa  accepted  by  all  the  Confederates  and  Solothum : 
this  was  an  attempt  to  enforce  police  regulations  and 
to  lay  down  ' '  articles  of  war ' '  for  the  orj^nisatioD  and 
discipline  of  the  army  of  the  Confederates,  minute 
T^uutions  being  made  against  plundering,— 'Women, 
Bionasteriea,  and  churchea  being  in  particular  protected 
and  secured.    But  save  these  two  documents  common 
action  was  limited  to  the  meeting  of  two  envoys  from 
each  member  of  the  Confederation  and  one  from  each 
of  the  "  socii"  in  the  diet,  the  powers  of  which  were 
greatly  limited  by  the  instructions  brought  by  each 
envoy,  thus  entailing  frequent  reference  to  his  Grovem- 
ment,  and  included  foreign  relations,  war  and  peace, 
and  common  arrangements  as  to  police,  pestilence, 
eostoms  duties,  coinage,  etc   l^e  decisions  of  the 
mi^onty  did  not  bind  tne  minority  save  in  the  caee  of 
the  affairs  of  the  bailiwicks  ruled  in  common.  Thus 
everything  depended  on  common  agreement  and  good- 
will.   But  disputes  as  to  the  division  of  the  lands  con- 
-quered  in  the  Burgundian  war,  and  the  proposal  to 
admit  into  the  League  the  towns  of  Freiburg  and  Solo- 
thum, which  had  rendered  such  good  help  in  the  war, 
caused  the  two  parties  to  form  separate  unions,  for  by 
the  latter  proposal  the  number  of  towns  would  have 
been, made  the  same  as  that  of  the  "  lender,"  which 
these  did  not  at  all  approve.    Suspended  a  moment 
by  the  campaign  in  the  Val  Leventina,  these  quarrels 
broke  out  after  the  victory  of  Qiomico ;  and  at  the 
diet  of  Stanz  (December,  1481 },  when  it  seemed  prob- 
able that  the  failure  of  all  attempts  to  come  to  an 
understanding  would  result  in  the  disruption  of  the 
League,  the  mediation  of  Nicholas  von  der  FltteMor 
Bruder  Klaus),  a  holy  hermit  of  Sachseln  in  Obwald, 
though  he  did  not  apnear  at  the  diet  in  person,  suc- 
ceeded in  bringing  both  aides' to  reason,  and  the  third 
great  ordinance  of  the  League — the  "compact  of 
Stanz  " — was  agreed  on.    By  this  the  promise  of  mu- 
tual aid  and  assistance  was  renewed,  especially  when 
one  member  attacked  another,  and  stress  was  laid  on 
the  duty  of  the  several  Governments  to  maintain  the 
peace,  and  not  to  help  the  subjects  of  any  other  mem- 
ber in  ease  of  a  rising.    The  treasure  and  movables 
captured  in  the  war  were  to  be  equally  divided  amongst 
the  combatants,  the  territories  and  towns  amongst 
the  members  of  the  League.   As  a  practical  proof  of 
the  reconciliation,  on  the  same  day  the  towns  of  Frei- 
burg and  Solothum  were  received  as  full  members  of 
the  Confederation,  united  with  lUI  the  other  members, 
though  on  less  favorable  terms  than  usual,  for  they 
were  forbidden  to  make  alliances,  save  with  the  con- 
sent of  all  or  of  the  greater  part  of  the  other  members. 
Both  towns  had  long  been  allied  with  Bern,  whose  in- 
fluence was  greatly  increased  by  their  admission.  Frei- 
burg, founded  in  1178  by  Berthold  IV,  of  Zaringen, 
had  on  the  extinction  of  that  great  dynasty  (1218)  be- 
come a  free  imperial  city,  but  had  bowed  successively 
to  Kyburg  (1249),  Austria,  the  sons  of  Rudolph  (1277), 
and  Savoy  (1452) ;  when  Savoy  gave  ug  its  claims  in 
1477  Freiburg  once  more  became  a  free  imperial  city. 
She  had  become  allied  with  Bern  as  enrlyaaI243. 
The  ancient  Roman  city  of  Solothum  {or  Soleure)  had 
been  associated  with  Bern  from  13.^1,  but  had  in  vain 
sought  admission  into  the  League  in  1411.    Both  the 


idea  of  concentraUng  all  powen  in  the  hands  of  the 
Gbvemment  aroused  great  resistanoe,  and  led  to  his 
overthrow  and  execution.  Peter  Kiatler  succeeded 
(1470)  better  at  Bern  in  a  reform  on  the  same  lines, 
but  not  of  such  a  sweeping  character. 

The  early  history  of  each  member  of  the  Confeder- 
ation, and  of  the  Confederation  itself,  shows  prtctfcal 
that  they  always  professed  to  belong  to  the  nBedom 
empire,  trying  to  become  immediately  de- 
pendent  on  the  emperor  in  order  to  pre-  ' 
vent  the  oppression  of  middle  lords,  and  to  enjoy 
practical  liberty.  The  empire  itself  had  now  become 
very  much  of  a  shadow;  cities  and  princes  were  grad- 
ually asserting  their  own  independence,  sometimes 
breaking  away  from  it  altogether.  Now,  by  the  time 
of  the  Burgundian  war  the  Confederation  stood  in  apo- 
sition  analogous  to  that  of  a  powerful  fjree  imp«nal  (nty. 
As  long  as  the  emperor's  nominal  rights  were  not 
enforced,  all  went  well ;  but,  when  Maximilian,  in  his 
attempt  to  reorganize  the  empire,  erected  in  1495  at 
Worms  an  imperial  chamber  which  had  jurisdic- 
tion in  all  disputes  between  members  of  the  empire, 
the  Confederates  were  very  unwilling  to  obey  it,  partly 
because  they  could  maintain  peace  at  home  by  their  own 
authority,  and  partly  because  it  interfered  with  their 
practical  independence.  Ajitoin,  their  refusal  to  join  the 
'Swabian  L«igue  "  formed  in  1488  by  tbe  lords  and 
cities  of  South  Germany  to  keep  the  public  peace, 

fave  further  offeno^  as  well  as  their  fresh  alliances  with 
ranee.  Hence  a  struggle  was  inevitable,  and  the 
occasion  by  reason  of  which  it  broke  out  was  the 
seizure  by  the  l^rrolese  authorities  in  1499  of  the 
Miinsterthal,  which  belonged  to  the  "  (Jotteshans- 
bnnd,"  one  of  the  three  leagues  which  had  gradually 
arisen  in  Rhsetia.  These  were  the  "Gotteshaus- 
bund"  in  t.%7  (taking  in  all  the  dependents  of  the 
cathedral  church  at  Chur  living  in  the  Oberbalbstein 
and  Engadine),  the  "Oberer  or  Grauer  Bund"  iu 
1395  and  1424  (taking  in  the  abbey  of  Dissentis  and 
many  counts  and  lords  in  the  Vorder  Rhein  valley, 
though  its  name  is  not  derived,  as  of^en  stated,  from 
the  "gray  coats"  of  the  first  members,  but  from 
"grawen"  or  "grafen,"  as  fo  many  counts  formed 

fiart  of  it),  and  the  "  league  of  the  Ten  Jurisdictions  " 
Zehngerichtenbund),  which  arose  in  the  PiAttigaa 
and  Davos  valley  (1436)  on  the  death  of  Count  Fred- 
erick of  Toffgenburg,  but  which,  owing  to  certain 
Austrian  claims  in  it,  was  not  quite  so  free  as  its  neigh- 
bona.  The  first  and  third  of  these  became  allied  in 
1450,  bnt  the  formal  union  of  the  three  dates  only 
from  1524,  as  documentary  proof  b  wanting  of  the 
alleged  meeting  at  VaKerol  in  1471,  though  practically 
before  1.524  they  had  very  much  in  common.  In  1497 
the  Oberer  Bund,  in  1498  the  Gotteshausbund,  made 
a  treaty  of  alliance  with  the  Everlasting  League  or 
Swiss  Confederation,  the  Ten  Jurisdictions  being 
unable  to  do  more  than  show  sympathy,  owing  to 
Austrian  influence,  which  was  not  bought  up  till 
1649-52.  Hentx  this  attack  on  the  Miinsterthal  was 
an  attack  on  an  "associate member  of  the  Swiss 
Confederation,  Maximilian  being  supported  by  the 
Swabian  League :  but  its  real  historical  importance  is 
the  influence  it  had  on  the  relations  of  the  Swiss  to 
the  empire.  The  straggle  Ia.sted  several  months,  the 
chief  ficrht  being  that  "an  der  Calven"  or  "auf  der 


new  members  had  done  much  for  Bern  ill  the  Bnrgun-  Malserheide"  (May  22.  1499),  in  which  Benedict 


dian  war,  and  it  was  for  their  good  service  that  she 
now  procured  (hem  this  splendid  reward,  in  hopes  per- 
hai^  of  aid  on  other  important  and  critical  occasions. 


Fontana,  a  leader  of  the  Gotteshausbund  men,  per- 
formed many  heroic  deeds  before  his  death.  But, 
both  sides  being  exhausted,  peace  was  made  at  Basel 


The  compact  of  Stanz  strengthened  the  bonds  which  I  on  September  22,  14^*9.  By  "this  the  matters  in  dis- 
joined the  members  of  the  Confederation  ;  and  the !  pute  were  referred  to  arbitration,  and  the  emperor 


same  centralizing  tendency  is  well  seen  in  the  attempt 
(1483-S9)  of  Hans  WalJmann,  the  burgomaster  of 
Zurich,  to  assert  the  rule  of  his  <nty  over  the  neigh- 
boring country  districts,  to  place  all  power  in  the  hands 
of  the  guilds  (whereas  by  Brun's  constitution  the  pa- 
tricians had  an  equal  share),  to  suppress  all  minor 
Jurisdictions,  and  to  raise  a  uniform  tax.  But  this 
1  [?«  naT-vr)  was  of  Uaterwalden,  a  Midler  and  councillor. 


annulled  all  the  decisions  of  the  imperial  chamber 
against  the  Confederation  ;  but  nothing  was  laid  down 
as  to  its  future  relations  with  the  empire.  No  further 
real  attempt,  however,  was  made  to  enforce  the  rights 
of  tlie  emperor,  and  the  Confederation  became  a  state 
allied  with  theempire,  enjoying  practical  independence, 
though  not  ftirmally  freed  till  164S.  Thus,  2()8  years 
At  flftr  he  tuned  hennit  of  moet  ascetic  sort/^tumlBeA^l  ^ 
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after  the  origiD  of  the  Confederation,  it  had  Kot  rid 
of  all  Austrian  cUims  (1394  and  1474),  as  well  as  all 
praotjoal  suly'eotion  to  the  emperor.  Bat  ita  further 
advance  towards  the  position  of  an  independent  state 
was  long  checked  by  religious  diTiuons  within,  and  by 
the  enormous  influence  of  the  French  king  on  its  for- 
eign relations. 

With  the  object  of  strengthening  the  northern  bor- 
der of  the  Confederation,  two  more  full  members  were 
admitted  in  1501 — Basel  and  Schaffhausen — on  the 
same  terms  as  Freiburg  and  Solothurn.  The  city  of 
Baael  had  originally  been  ruled  by  its  bishop,  hut  in 
the  14th  century  it  became  a  free  imperial  city  ■  before 
1501  it  had  made  no  permanent  alliance  with  the  Con- 
federation, though  in  oontinual  relations  with  it. 
Schaffhausen  had  jjrowa  up  round  the  Benedictine 
monastery  of  All  Sainte,  ana  became  in  the  13th  cen- 
tury a  free  imperial  city,  but  was  pledged  to  Austria 
from  1330  to  1413.  in  which  last  year  the  emperor 
Sigismond  dclared  alt  Duke  Frederick  'a  rights  forfeited 
in  consequence  of  his  abetting  the  flight  of  Pope  John 
XXII.  It  bad  become  an  associate"  of  tne  Con- 
federation in  1454. 
A  few  years  later,  in  1513,  Appenzell,  which  in  1411 
had  become  a  "  protected  "  district,  and  in 
1452  an  "  associate  "  member  oF  the  Con- 
federation, was  admitted  as  the  thirteenth 
full  member:  and  this  remained  the  num- 
ber till  the  fall  of  the  old  Confederation  in 
1798.  Round  the  three  original  members  had  gath- 
ered first  five  others,  united  with  the  three,  but  not 
necessarily  with  each  other ;  and  then  gradually  there 
grew  up  an  outer  cirde,  consisting  of  five  more,  allied 
with  all  the  eight  old  members,  but  tied  down  by  cer- 
tain stringent  conditions.  Constance,  which  seemed 
called  by  nature  to  enter  the  League,  kept  aloof,  owing 
to  a  quarrel  as  to  the  crimitial  jurisdiction  in  the 
Thurgau,  which  had  been  pledged  to  it  before  the  dis- 
trict was  conquered  by  the  Confederates.  Neuchatel 
in  1495-98  became  permanently  allied  with  several 
members  of  the  Confederation. 
In  the  first  years  of  the  16th  century  the  influence 
of  the  Confederates  south  of  the  Alps  was 
CTiw^y  largely  extended.  The  system  of  giving 
pensions,  in  order  to  secure,  the  right  of 
enlisting  men  within  the  Confederation,  and  of  capitu- 
lationS]  by  which  the  different  members  supplied 
troops,  was  originated  by  Louis  XI.  in  1474,  and  later 
followed  by  many  other  princes.  Tliough  a  tribute  to 
Swiss  valor  and  courage,  this  practice  liad  very  evil 
results,  of  which  the  6rst  fruits  were  seen  in  the 
MiJancse_  (1500-1516).  Both  Charles  VITL  (1484) 
and  Louis  XII.  (1499  for  ten  years)  renewed  Louis 
XL's  treaty.  The  French  attempts  to  gain  Milan 
were  largely  carried  on  by  the  help  of  Swiss  meroena- 
l  ius,  some  of  whom  were  on  the  opposite  side  j  and, 
as  brotherly  feeling  was  still  too  strong  to  make  it  pos- 
sible for  them  to  fight  against  one  another,  Ludovico 
Sforza's  Swiss  troops  shamefully  betrayed  him  to  the 
French  at  Novara  (1500).  In  1500,  too,  the  three 
Forest  districts  occupied  Bellinzona  at  the  request  of 
its  inhabitants,  and  m  1503  Louis  XII.  was  forced  to 
cede  it  to  them.  He,  however,  often  held  hook  the 
pay  of  hia  Swiss  troops,  and  treated  them  as  mere 
Hirelings,  so  that  when  the  ten  years'  treaty  came  to 
an  end  Matthew  Schinner.  bishop  of  Sitten  (or  Sion), 
induced  them  to  join  (1510)  the  pope,  Julius  II.,  then 
engaged  in  forming  the  Holy  Leaa;ue  to  expel  the 
French  from  Italy.  But  when,  after  the  tattle  of 
Ravenna,  Louis  Xll.  became  all-powerful  in  Lom- 
bardy,  20,0[K)  Swiss  poured  down  into  the  Milanese 
and  occupied  it,  Schmid,  the  burgomaster  of  Zurich, 
naming  Maximilian  (Ludovico's  son)  duke  of  Milan, 
in  return  for  which  he  ceded  to  the  Confederates  Lo- 
carno, Val  Mags;ia,  Mendrisio,  and  Lugano  (1512), 
while  the  Rhsetian  leagues  reoeived  Chiavenna,  Bor- 
mio,  and  the  Valtelltne.  (The  former  districts,  with 
Belliniona  and  the  Val  Ijevendna,  were  in  1803  made 


into  the  canton  of  Ticino,  the  latter  were  held  by 
RhsBtiatill  1797.)  In  1513  the  Swiss  completely  de- 
feated the  French  at  Novara,  and  in  1514  Paoenw 
sent  bv  Henry  VIIL  of  Enj^and  to  give  peoBiona  tnd 
get  BOldiers.  rrancia  I.  at  once  on  his  aooesHHi  (1515^ 
began  to  prepare  to  win  back  the  Milanese,  and,  sae- 
oessfuUy  evading  the  Swiss  awaiting  his  descent  from 
the  AIMi  beat  them  in  a  pitched  battle  at  Marignano 
near  Milan  (September  13,  1515),  which  Ivoke  the 
Swiss  power  in  North  I^ly,  so  that  in  1516  a  peace 
was  made  with  Franoe, — ^Wallis,  the  Rhsetian  leagues, 
and  St.  Gall  being  included  on  the  side  of  the  Gm- 
federates.  Provisions  were  made  for  tiie  nentitlity  of 
either  party  in  case  the  other  became  involved  in  var, 
and  large  pensions  were  promised.  This  treaty 
extended  b/  another  in  1521  (to  which  Znriefa,  tben 
under  Zwlngli's  influenoe,  would  not  agree,  hoMm^ 
aloof  from  we  French  alliance  till  1614),  by  ,wlitch 
the  French  king  nught,  with  the  consent  of  the  Con- 
federation, enlist  any  number  of  men  between  6000 
and  16,000,  paying  them  fit  wages,  and  the  peneione 
were  raised  to  3000  francs  [t579l  annually  to  each 
member  of  the  Confederation.  These  two  treaties 
were  the  starting  point  and  foundation  of  later  Fieodi 
interference  with  Swiss  affairs,  which  became  man 
and  more  oppressive,  and  was  not  finally  thrown  off 
till  1814. 

IV.  In  1499  the  Swiss  bad  practically  renoaooed 
their  allegiance  to  the  emperor,  the  tem-  Then*, 
poral  chief  of  the  world  according  to  me-  annitieiL 
dissval  theory :  and  in  the  16Lh  century  a 
great  number  of  them  did  the  same  ot  the  worid*! 
spiritual  chief,  the  pope.  The  ecene  of  the  revoltTaa 
Zurich  and  the  leader  XTIrich  Zwingli.  But  we  eannrt 
understand  Zwingli's  career  unless  we  remember  that 
he  was  almost  more  a  political  reformer  than  a  re- 
ligious one.  In  his  former  character  his  policnr  wia 
threefold.  He  bitteriy  opposed  the  French  aUianoe 
and  the  pension  and  merocnaiy  system,  for  he  had 
seen  its  evils  with  his  own  eyes  when  serving  as  chap- 
lain with  the  troops  in  the  Milanese  in  1512  and  1515. 
Hence  in  1521  his  influence  kept  Zurich  back  rr<iui 
joining  in  the  treaty  with  Francis  I.  Then,  too.  at 
the  time  of  the  Peasant  Revolt  (1525),  he  did  whai  be 
could  to  lighten  the  harsh  rule  of  the  <aty  over  the 
neighboring  rural  districts,  and  succeeded  in  geUiag 
serfage  abolished.  Again  he  had  it  greatly  at  ii«ui 
to,ieecure  for  Zurich  uid  Bern  the  chief  power  in  ilia 
Confederation,  because  of  their  importance  and  a»: 
he  wished  to  give  them  extra  votes  in  the  diet,  and 
would  have  given  them  two-thirds  of  the  '^conmraa 
bailiwicks  "  when  these  were  divided.  In  his  dmnuv 
ter  as  a  religious  reformer  we  must  remember  that  be 
was  a  humanist,  and  deeply  read  in  classical  literalarr, 
which  accounts  for  his  turning  the  oanonries  of  the 
Grossmunster  into  profcssoTBnips,  reviving  the  oW 
school  of  the  Caix>linum.  and  relying  on  the  am  of 
the  state  to  carry  out  religious  changes.  Bis  thed- 
ogy  sprang  from-  a  single  ruling  principle— the  abeo- 
luie  and  unlimited  sovereignty  of  God.  Hence  hh 
profound  respect  for  the  letter  of  the  Bible  led  him  U 

legdism"  and  extreme  Sabbatarianism.  Heneehb 
view  of  the  incarnation  bordered  on  Unitarianisn,  aod 
sacraments  were  mere  signs  of  that  which  is  sheady 
given,  hence  too  sprang  his  denial  of  man's  free  yw 
and  his  belief  in  absolute  election  and  reprobation. 
Nay,  God,  being  the  absolute  Author  of  all  thinfs,  is 
the  Author  of  evil,  though  he  is  not  immoral,  fijrHe 
is  above  law,  and  what  is  morally  wrong  for  man  i» 
notsoforGod.  Zwineli  began  to  preach  thencwvic»8 
as  ejirlv  as  1516,_long  before  and  quite  independentlv 
of  Luther;  but  it  was  only  when  at  the  endof  15'^ 
he  was  called  to  Zurich  as  parish  priest  that  he  b^tao 
to  make  any  noise,  and  in  fact  it  was  even  later  (15— 
when  his  admirers  allowed  themselves  to  eat  fish  ib 
Lent,  that  disturbances  arose,  and  the  diet  forbade  all 
preaching  which  would  disturb  the  public  peace:  But. 
afler  suoceeiling  at  two  pubUc  diaputationa,  hia  rieW 
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rapidly  gained  ground  at  Zurich,  which  long,  however, 
alood  quite  alone,  the  other  Confederates  issuing  an 
appeal  to  await  toe  decision  of  the  asked-for  freiicral 
council,  and  proposing  to  carry  out  by  the  arm  ut'  the 
6tate  certain  small  reforms,  while  clinging  to  the  old 
doctrines.     Zwingli  had  to  put  down  the  extreme 
wing  of  the  Beformers — the  Anabaptists-^by  force. 
Quarrels  too  arose  as  to  allowing  the  new  views  in  the 
common  bailiwicks."   The  disputation  at  Baden 
(1526)  was  in  &Tor  of  the  maintainers  of  the  old  faith ; 
but  that  at  Bern  (1528)  resulted  in  securing  for  the 
new  views  the  support  of  that  great  town,  and  so 
oatten  began  to  take  another  aapetA.   In  1528  Bern 
i^ned  the  union  formed  in  1527  in  favor  of  religious 
needom  by  Zurich  and  Constance  {CkriMtliekea  Bnrg- 
recMi,  and  her  example  was  followed  by  SchafThausen, 
St.  G^ll,  Basel,  and  Miihlhausen.    This  attempt  to 
virtually  break  up  the  League  was  met  in  February, 
1529,  by  the  offensive  and  defensivealliance  made  with 
King  Ferdinand  of  Hungary  (brother  of  the  emperor) 
by  the  three  Forest  districts,  with  Lucerne  and  Zug,  fol- 
lowed (April,  1529)bythe  "ChristUcheVereinigung," 
or  union  between  these  five  members  of  the  League. 
Zurich  was  greatly  moved  by  this,  and,  as  Zwingli  held 
tiiHi  for  the  honor  of  God  war  voa  as  necesaarr  as  tcono- 
olasm,  war  seemed  imminent ;  but  Bern  held  back ;  and 
the  first  peace  of  Kappel  was  concluded  (June,  1529), 
by  which  the  Hungarian  alliance  was  annulled  and  the 
principle  of  "  religious  parity  "  (or  freedom)  was  ad- 
niittea  in  the  case  of  each  member  of  the  League  and 
in  the  "common  bailiwicks."   This  was  at  once  a 
Tictory  and  a  check  for  Zwingli.    He  tried  to  make  an 
alliance  with  the  Protectants  in  Germany,  but  failed 
at  the  meeting  at  Marburg  (October,  1529)  to  come  to 
an  agreement  with  Luther  on  the  subject  of  the 
eucharist,  and  the  divisiun  between  the  Swiss  and  tlie 
German  Reformations  was  8te^e^)typed.    Zwingli  now 
developed  his  viewn  as  to  the  greater  weight  which ! 
Zuricli  and  Born  ought  to  have  in  the  League.    Quar- ; 
rels  too  went  on  in  the  '*  common  bailiwicks,"  tor  the  | 
members  of  the  League  who  clun^  to  the  old  faith  had  { 
a  majority  of  votes  in  matters  relating  to  these  districts,  i 
Zurich  tried  to  cut  off  supplies  of  food  from  reaching  t 
the  Catholic  members  (contrary  to  the  wishes  of  ! 
Zwingli),  and  on  the  death  of  the  abbot  of  St.  Gall, , 
■•lisre.earding  the  rights  of  Lucerne,  Schwyz.   and  | 
<i-larus,  who  shared  with  her  the  office  of  pr-jtectors! 
of  the  abbey,  f>uppre«*ed  the  monastery,  giving  the  I 
rule  of  the  land  and  the  people  to  her  own  officers.  ] 
Bern  in  vain  tried  to  moderate  this  aggressive  policy,  ' 
and  the  Catholic  members  of  the  Leafciie  indignantly  ' 
advanced  towards  Zurich.     Near  Kappel,  on  <)c- ' 
tober  11,  1531,  Zurich  vanguard  under  Goldli  wns , 
(perhaps  owing  to  his  treachery)  surprised,  and  do- ' 
spite  reinforcements  the  men  of  Zurich  were  beaten, 
«ni(Hig  the  slain  beinft  Zwingli  himself    Another  dc- : 
feat  completed  the  discomfiture  of  Zurich,  and  by  the  ' 
second  peaoeof  Kappel  (November,  1531)  the  principle 
of  "  parity  "  was  recognized,  not  merely  in  the  case  of 
each  member  of  the  League  and  the  "common  baili- 
wicks," hitt  also  in  that  of  mWt  parish  or  com- 
mune."   Thus  eveiywhere  the  rights  of  a  minority 
■were  protected  from  the  encroachments  of  the  intyor- 
ity.    The  "  Christliches  Burgrecht "  was  abolished, 
and  Zurich  condemned  to  pay  heavy  damages.  Bul- 
linger  succeeded  Zwingli,  out  this  treaty  meant  that 
neither  side  could  now  try  to  convert  the  other  whole- 
sale.   The  League  was  nermanently.split  into  two  re- 
ligious oamp>* :  the  Catholics,  who  met  at  Lucerne, 
numbered,  besides  the  five  already  mentioned.  Frei- 
burg, Solothurn,  Appenzell  'Inner  Rboden),  and  St. 
Oall  (with  Wallis),  thus  oominandinir  sovcntoen  votes 
(ont  of  twenty-nine)  in  the  diet :  thi*  Kvnngelicala 
■were  Zurich,  Bern,  Basel,  Schaffhausun,  Appenzell 
(Ausser  Rhoden)  (with  Graubiinden).  who  met  at 
Aarau ;  while  Tburgau  and  Glarus  were  divided. 

Bern  had  her  eves  always  fixed  upon  the  Savoyard 
J»ndfl  to  the  aouthweflt,  in  which  she  had  got  a  foot- 


ing in  1475,  and  now  made  zeal  for  religious  reforms 
the  excuse  for  reeuming  her  advance  p4^i(^. 
In  1526  William  Farel,  a  preacher  from  '^^9^ 
Dauphin^,  had  been  sent  to  reform  Aigle,  bjrBem. 
Morat,  and  Neuch&tel,  In  1532  be  came 
to  Geneva,  an  ancient  city  of  which  the  rule  had  long 
been  disputed  by  the  prince-bishop,  the  burgesses,  and 
the  bouse  of  Savoy,  the  latter  holding  the  neighboring 
districts.  She  had  become  in  1519  the  ally  of  Frei- 
burg, in  1526  that  of  Bern  also ;  and  in  1530,  by  their 
influence,  a  peace  was  made  between  the  contending 
parties.  (In  1531  Bonivard,  the  prior  of  St  Victor, 
for  joining  a  rising  in  favor  of  poliUoal  lib«rty,  was 
imprisoned  in  the  castle  of  Chillon,  remaining  there 
till  I53A).  The  religious  changes  introduced  by  Farel 
greatly  displeased  Freiburg,  which  abandoned  the 
alliance  (1534]^,  and  iu  1535  the  Reformation  was 
firmly  planted  in  the  city.  The  duke  of  Savoy,  how- 
over,  took  up  arms  against  Bern  (1536),  who  overran 
Gex,  Vaud,  and  the  independent  bishopric  of*  Lau- 
sanne, as  well  as  the  Chabiais  to  the  south  of  the  lake, 
(j^neva  was  only  saved  by  the  unwillingness  of  the 
citizens.  Bern  thus  ruled  north  and  south  of  the  lake, 
and  carried  matters  with  a  high  hand.  Shortly  after 
this  John  Calvin,  a  refugee  from  Picardy,  was,  when 
passing  through  Geneva,  detained  by  Farel  to  aid  him, 
and,  after  an  exile  from  153^1541,  owing  to  opposi- 
tion of  the  papal  party,  and  of  the  butchers,  who  ob- 
jected to  Bernese  rule,  he  set  up  his  wonderful  theo- 
cratic government  in  the  city,  pushing  Zwingli's  prin- 
ciples to  their  ultimate  oonclosions  (see  Servetus) 
(1^53),  and  in  1555  expelling  many  who  upheld  mu- 
nicipal liberty,  replacing  them  by  French,  English, 
Itahans.  and  Spaniards  as  new  burghers,  whose  names 
are  still  frequent  in  Geneva  {eg.,  CandoUe,  Mallet, 
Diodati).  His  theological  views  led  to  disputes  with 
the  Zurich  Reformers,  which  were  partly  settled  by 
the  Consensus  Tiquriims  of  1549,  and  more  completely 
by  the  Helvetic  Ooii/mionof  1566,  which  formed  the 
basis  of  union  between  the  two  parties. 

By  the  time  of  Calvin's  death  (1564)  the  old  faith 
had  begun  to  take  the  offensive ;  the  reforms  made 
the  countnl  of  Trent  urged  on  the  Catholics  to 
make  an  attempt  to  recover  lost  ground.  Emmanuel 
Philibert,  duke  of  Savoy,  the  hero  of  St  Quentin 
(1557).  and  one  of  the  ^-rcati'st  trenerala  of  the  day. 
with  the  support  of  the  Catholic  members  of  the 
League,  demanded  the  restoration  of  the  dPstricLs 
seized  by  Bern  in  1536,  and  on  October  30,  1564,  the 
treaty  ofLausanne  confirmed  the  decision  of  the  other 
Confederates  sitting  as  arbitrators  (according  to  the  ohl 
constitutional  custom).  By  this  treaty  Gex,  the  Gene-' 
vois.  and  the  Chablais  were  to  be  given  back,  while 
Vevcy,  Chillon,  Lausanne,  Yverdun  were  to  be  kept 
by  Bern,  who  engaged  to  maintain  the  old  rights  and 
liberties  of  Vaud,  which  in  1565  were  further  placed 
under  the  special  protection  of  France.  Thus  Bern 
lost  the  lands  soutn  of  the  lake,  in  which  St.  Fran- 
cis of  Sales,  the  exiled  prinoe-hishop  of  Geneva,  at 
once  proeectled  to  carry  out  the  restoration  of  the 
old  faith.  In  1555  Bern  and  Freiburg,  as  cre<Htora 
of  the  debt-laden  count,  divided  the  county  of  (Jrnv- 
^res,  thus  getting  fi-esh  French-speaking  subjects.  -In 
1558  Geneva  renewed  her  alliance  with  Bern,  and  in 
1584  she  made  one  with  Zurich. 

The  decrees  of  the  council  of  Trent  had  been  accepted 
fully  by  the  Catholic  membersof  the  League, 
so  far  as  relates  to  dogma,  but  not  as  re- 
gards  discipline  or  the  relations  of  church  mati'^n. 
and  state,  the  sovereign  rights  and  jurisdic- 
tion of  each  state  being  always  carenilly  reserved-  The 
Counter  Reformation,  nowever,  or  reaction  in  favor  of 
the  old  fkith,  was  making  rapid  propess  in  the  Con- 
federation, mainly  through  the  inde&tigable  exertions 
of  (Charles  Borromeo,  from  1560  to  1584  archbishop  of 
Milan  (in  which  dioce.<ie  the  Italian  bailiwicks  were  In- 
cluded), and  nephew  of  ^us  IV.,  supported  at  Lucerne 
by  Ludwig  Pfyffer,  who,  having  been  (1562-1570)  the 
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chief  of  the  Swiss  mercenaries  in  the  French  ware  of 
retigtOD,  did  so  much  till  his  death  (1594)  to  further 
the  religious  reaction  at  home  that  he  was  popularly 
known  as  the  "Swiss  king."  In  1574  the  Jesuits, 
the  great  order  of  the  reaction,  were  established  at 
Lucerne;  in  1579  a  papal  nuncio  came  to  Lucerne; 
Gharies  Borromeo  founded  the  Collegium  Helved- 
cam  "  at  Milan  for  the  education  of  for^-tvo  young 
Swiss,  and  the  Catholic  members  of  the  League  made 
an  alliance  with  the  bishop  of  Basel ;  in  1581  the 
Capuchins  were  introduced  to  influence  the  more  igno- 
ruit  dasses.  Most  important  of  all  was  the  Golden  or 
Borromean  League,  concluded  (October  5,  1586)  be- 
tween the  seven  Catholic  members  of  the  Confeder- 
ation (Uri,  Schwyz,  Unterwalden,  Lucerne,  Zug, 
Freiburg,  and  Solothum)  for  the  maintenance  of  the 
true  faith  in  their  territories,  each  engaging  to  punish 
backsliding  members  and  to  help  each  other  if 
attacked  by  external  enemies  notwithstanding  any 
other  leagues,  old  or  new.  This  league  marts  the 
final^  breaking  up  of  the  Confederation  into  two  great 
,  partiesj  which  greatly  hindered  its  progress.  The 
Catholic  members  had  a  mtgority  in  the  diet,  and 
were  theidbre  able  to  refnse  admittance  to  Geneva, 
Strasborg,  and  Miihlhausen.  Another  result  of  these 
religious  difiFerences  was  the  breaking  up  of  Appen- 
mH  into  two  bits  (1597),  each  sending  one  represen- 
tatire^to  the  diet— "  Inner  Rhoden  "  remaining  Cath- 
<dio,  '*  Aosser  Rhoden  "  adopting  the  new  views.  We 
may  compare  with  this  the  action  of  Zurich  in  1555, 
when  she  received  the  Protestant  exiles  from  Locarno 
and  the  Italian  bailiwicks  into  her  bur^hership,  and 
Italian  names  are  found  there  to  this  day  (eg.. 
Orelli,  Muralt).  The  duke  of  Savoy  made  several 
vain  attempts  to  gat  hold  of  Geneva,  the  last  (in  1602) 
being  known  as  the  "Escalade." 

In  the  Thirty  Years'  War  the  Confederation  re- 
mained neutral,  being  bound  both  to  Austria  (1474)  { 
and  to  France  (1516),  and  neither  religious  party 
wishing  to  give  the  other  an  excuse  for  calling  in  ! 
foreign  armies.  But  the  troubles  in  Rhaetia  threatened 
entanglements.  Austna  wished  to  secure  the  Mttn- 
,  sterthal  (belonging  to  the  League  of  the  Ten  Juris- 
dictions), and  Spain  wanted  the  command  of  the 
passes  leading  from  the  Valtelline  (conquered  by  the 
leagues  of  Rhsetia  in  1512),  the  object  being  to  con- 
nect the  Hapsburg  lands  of  Tyrol  and  >iilan.  In 
the  Valtelline  the  rule  of  the  Three  Leagues  was  very 
harsh,  and  Spanish  intrigues  easily  brought  about  the 
massacre  of  1620,  by  which  the  valley  was  won,  the 
Catholic  members  of  the  Confederation  stopping  the 
troops  of  Zurich  and  Bern.  In  1622  the  Auftrians 
oonqnered  the  Pr&ttigau,  over  which  they  still  had 
certain  feudal  rights.  French  troops  regained  the 
Yaltelline  in  1624,  but  it  was  lost  once  more  in  1629 
to  the  imperial  troops,  and  it  was  not  till  1 635  that 
the  French,  under  Rohan,  finally  succeeded  in  hold- 
ing it  The  French,  however,  wished  to  keep  it  per- 
manently ;  hence  new  troubles  arose,  and  in  lfi.37  the 
natives,  under  George  Jenatche,  with  Spanish  aid 
drove  them  out,  the  Spaniards  themselves  being  forced 
to  resign  it  in  1639.  It  was  only  in  1649-52  that  the 
Austrian  rights  in  the  Pritttigau  were  finally  bought 
up_  by  the  league  of  the  Ten  Jurisdictions,  which  thus 
gained  its  freedom. 

In  consequence  of  Ferdinand  II. 's  edict  of  restitu- 
tion (1629),  by  which  the  ttatus  quo  of  1552  was  re- 
established—the high-water  mai^  of  the  Counter  Re- 
formation—the abbot  of  St  Gall  tried  to  make  some 
religious  changes  in  his  to-ritories,  but  the  protest  of 
Zurich  led  to  the  Baden  compromise  of  1632,  by  which 
in  the  case  of  disputes  on  religious  matters  arising  in 
the  "common  bailiwicks,"  the  decision  was  to  be,  not 
by  a  majority,  but  by  means  of  ^endly  discnssion 
—a  logical  application  of  the  doctrine  of  religious 
parity — or  by  arbitration. 

But  by  far  the  most  important  event  in  Swiss  his- 
tory in  this  age  is  the  formal  freeing  of  the  Confedera- 
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tion  from  the  empire.  Basel  had  been  admitted  a  mem- 
ber of  the  League  in  15C«1,  two  years 
after  the  Confederation  had  been  practi- 
cally freed  from  the  jurisdiction  of  the  im- 
perial chamber,  though  the  citv.was  in- 
cluded in  the  new  division  of  tne  empire 
into  "cirdes"  (1521),  which  did  not  take  in  the  older 
members  of  the  Confederation.^  Basel,  however,  le- 
fused  to  admit  this  jnriBdiction ;  the  qiiestioD  was 
taken  up  by  France  and  Sweden  at  the  connen  of 
Mtinster,  and  formed  the  sulyect  of  a  special  dame  in 
the  treaties  of  Westphalia,  by  which  the  aty  of  Bisd 
and  the  other  "  Helvetioram  cantones  "  were  dedmd 
to  be  "in  the  possession  of  almost  entire  liberty  afad 
exemption  from  the  empire,  and  nuUatmtu  sabjeet 
to  the  imperial  tribunals.  This  was  intended  to  ni»n 
exemption  from  all  obligations  to  the  empire  {with 
which  the  Confederation  was  connected  hereafter  sim- 
ply as  a  friend),  and  to  be  a  definitive  settlement  of 
the  question.  Thus  by  the  events  of  1499  and  16# 
the  ConfederaUon  had  become  an  independent  &iro- 
pean  state,  which,  by  the  treaty  of  1516,  stood  as  re- 
gards France  in  a  relation  of  neutrality. 

In  1668,  in  consequence  of  Louis  XIV. 'stemponiy 
occupation  of  the  Franche  Gomt^,  an  old  scheme  for 
settling  the  number  of  men  to  be  sent  by  each  mem- 
ber of  the  confederation  to  the  joint  army,  and  the 
appointment  of  a  council  of  war  in  war  time,  that  is, 
an  attempt  to  create  a  common  military  organiutirai, 
was  accepted  by  the  diet,  which  was  to  send  two 
deputies  to  the  council,  armed  with  full  politicil 
powers.  This  agreement,  known  as  the  Defatsimalt, 
IS  the  only  instance  of  joint  and  unanimous  action  in 
this  miserable  period  of  Swiss  history,  when  religions 
divisions  crippled  the  energy  of  the  Confederation. 

Throughout  the  Hth  and  18th  centuri^  the  Coo- 
federation  was  practically  a  dependent^  of  j^Koei,  fg. 
France.  In  1614  Zurich  for  the  first  dme  flaniM,Te- 
joined  in  the  treaty,  which  was  renewed  in 
1663  with  special  provisions  as  regards  the 
Protestant  Swiffi  mereenaries  in  the  king's 
pay  and  a  promise  of  French  neutrality  in 
case  of  civil  war  in  the  League.  The  Swiss  had  to 
stand  bv  while  Louis  XIV.  won  Alsace  (1648),  Francbe 
Conit4  (1678),  and  Strasburg  (1681).  But,  as  Louis 
inclined  more  and  more  to  an  anti-Protestant  polit?, 
the  Protestant  members  of  the  League  favored  im 
Dutch  military  service ;  and  it  was  through  their  ia- 
fluence  that  in  1707  the  "states  "  of  the  prindptfity 
of  Neuehatel,  on  the  extinction  of  the  LongueviDeline 
of  these  princes,  decided  in  favor  of  the  king  of  Pn»- 
sia  (representing  the  overlords— the  house  oTCfaiUoD- 
Orange)  as  against  the  various  French  pretenden 
claiming  from  the  Longuevilte  dyftaaty  by  descent  or 
by  will.  In  1715theCatholicmember8of  theLeagne, 
in  hopes  of  retrieving  their  defeat  of  1712  (see  below), 
agreed,  while  renewing  the  treaty  and  capitulation, 
to  put  France  in  the  position  of  the  giiarantor  of  tM 
League,  with  rights  of  interfering,  in  case  of  attaa 
from  within  or  from  without,  whether  by  counsel  M 
arms.  This  last  clause  was  simply  tlie  surrender  of 
Swiss  independence,  and  was  strongly  objected  to  by 
the  Protestant  membere  of  the  Confederation,  bo  that 
in  1777  it  was  dropped,  when  all  the  ConfedwaW 
made  afresh  defensive  alliance,  wherein  th«r  sor- 
ereigntv  and  independence  were  expressly  set 
Thus  Prance  had  succeeded  to  the  position  of  die 
empire  with  regard  to  the  Confederation,  savethath^ 
claims  were  practically  asserted  and  voluntarily  ad- 
mitted. 

Between  1648  and  1798  the  Confederation  wu  dis- 
tracted by  religious  divisions,  and  feelings  ran  var 
hieh.  A  scheme  to  set  up  a  central  administr»t»B 
fell  through  in  1655.  through  jealousy  of  Bern  uA 
Zurich,  the  proposers.  In  1656  a  qneetion  as  to  cw- 
tain  religious  refugees,  who  were  dnven  from  Schwji 
and  took  refuge  at  Ziuich,  brought  about  the  first  *ul- 
mergen  war,  id  which  the  Catnolies  were  waaeeadA 
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and  proonred  a  dause  in  the  treaty  anerting  very 
strongly  the  absolute  sovereignty  in  relinons  as  well 
as  in  political  matters  of  each  member  of  the  League 
within  its  own  territories.  Ijater,  the  attempt  of  the 
abbot  of  St.  Gall  to  enforce  his  rights  in  the  Toggen- 
burg  swelled  into  the  second  Villmergen  war  (1712), 
which  turned  out  very  111  for  the  defeated  Catholics. 
Zurich  and  Bern  were  henceforth  to  hold  in  severaltpr 
Baden,  Rapperscbwyl,  and  part  of  the  "common  baili- 
wicks "  of  the  Aargau,  both  towns  being  given  a  share 
in'  the  government  of  the  rest,  and  Bern  in  that  of 
Thurgan  and  Rheintbal,  from  which  as  well  as  from 
that  part  of  Aargau  she  had  been  carefully  excluded 


succeeded  by  Seheachxer,  HUlar,  Lavater,  Bodmer, 
De  Saussuie,  Roosseau,  J.  von  Miiller ;  the  taste  far 
Swiss  travel  is  stimulated  by  the  publication  of  ESbel's 
guide-book,  based  on  the  old  Ddidm;  industry  throve 
greatly.  The  residence  of  such  brilliant  foreign 
writers  as  Voltaire  and  Gibbon  within  or  close  to  the 
territories  of  the  Confederation  heli>ed  on  this  re- 
markable intellectual  revival.  Political  aspirations 
were  not,  however,  wholly  crushed,  and  found  their 
centre  in  the  Helvetic  Society,  founded  in  1762  by 
Balthasar  and  others. 

The  Confederation  and  France  had  been  dosely  con- 
nected for  so  long  that  Uie  outbreak  of  J;he    YSecxti  of 


in  1415  and  1460.   The  only  thing  that  prospered  was  French  Revolation  could  not  ful  to  affect  the  Prench 


the  prindple  of  "reli^pouB  parity,"  which  was  estab- 
lished by  every  treaty. 

The  diet  had  few  powers;  the  Catholics  had  the 
m^ority  there;  the  sovereign  rights  of  each  member 
of  the  League  and  the  limited  mandate  of  the  envoys 
effectually  cheeked  all  progress.  Zurich,  as  the  leader 
of  the  League,  manag^  matters  when  the  diet  was  not 
sitting,  but  could  not  enforce  her  orders.  The  Con- 
federation was  little  more  than  a  colleotion  of  separate 
atoms,  and  it  is  redly  marvellooB  that  it  did  not  break 
up  through  its  own  weakness. 


the  Swiss.  The  Helvetian  Club,  founded  RevoiuUon 
at  Paris  in  1790  by  several  exiled  Vaudois  federation 
and  Freiburgers,  was  the  centre  from  which 
the  new  ideas  were  spread  in  the  western  part  of  the 
Confederation,  and  risings  directed  or  sUired  up.  In 
1790  Lower  Wallis  rose  against  the  oppressive  rule  of 
the  up|>er  districts;  in  1792  Porrentru^  defied  the 
prince-bishop  of  Basel,  despite  the  imperial  troops  he 
summoned,  declared  the  "Rauracian  '  republie,  and 
three  months  later  became  the  French  department  of 
the  Mont  Terrible ;  Geneva  wasonly8aved(1792)  from 


In  these  same  two  centuries,  the  chief  feature  in  France  by  a  force  sent  from  Zurich  and  Bern  ;  and  the 

domestic  Swiss  politics  is  the  growth  of  an  aristooracy  :  massacre  of  the  Swiss  guard  at  the  Tuileries  on  August 

the  power  of  voting  and  the  power  of  ruling  are  placed  10,  1792,  aroused  intense  indignation.   The  mien, 

in  the  hands  of  a  small  class.   This  is  chiCTy  seen  in  however,  unable  to  enter  into  the  new  ideas,  contented 

Bern,  Lucerne,  Fretbmg,  and  Solothum.  where  there  themselves  with  suppressing  them_^  by  force,  e.g. 


were  not  die  primitive  democrades  of  the  Forest 
districts  nor  the  government  by  guilds  as  at  Zurich, 
Basel,  and  Schannausen.  It  was  effected  by  refusing 
to  admit  any  new  burghers,  a  practice  which  dates  from 
the  middle  of  the  16th  century,  and  is  connected  (like 
the  similar  movement  in  the  smaller  local  units  of  the 
"commune"  in  the  rural  districts)  with  the  question 
of  poor  relief  after  the  suppression  of  the  monasteries. 
Outsiders  (Hinters&ssen  or  Niedgelassene)  had  no  po- 
litical rights,  however  long  they  might  have  resided, 
while  the  privileges  of  burghership  were  strictly  he- 
reditary. Farther,  within  the  burghers,  a  small  class 
Buooeeded  in  securing  the  monoplj^  of  all  public  offices, 
which  was  kept  up  oy  the  practice  of  oo-opting,  and 
was  known  as  the  "patridate."  So  in  Bern,  outof 
360  burf^ber  families,  80  (in  1776  IS  only)  fbrmed  the 
ruling  oligarchy  -  and,  though  to  foreigners  the  govern- 
ment seemed  admirably  managed,  yet  the  hist  thing 
that  could  be  said  of  it  was  that  it  was  democratic.  In 
1 749  Henzi  made  a  &uitless  attempt  to  overthrow  this 
oligarchy,  like  Fatio  at  Geneva  in  1707.  The  harsh 
character  of  Bernese  rule  (and  the  same  holds  good 
with  reference  to  Uri  and  the  Val  Leventina)  was 
shown  in  the  great  strictness  with  which  Vaud  was 
kept  in  hand :  it  was  ruled  as  a  conquered  land  by  a 
benevolent  despot,  and  we  can  feel  no  surprise  that 
Davel  in  1723  tried  to  free  his  native  land,  or  that  it 
was  in  Vaud  that  the  priiunples  of  the  Frendi  Revo- 
lution were  most  eagerly  welcomed.  AnoUier  result 
of  this  aristocratic  tendency  was  the  way  in  which  the 
cities  despised  the  neighboring  country  districts,  and 
managed  gradually  to  deprive  them  of  their  equal 
potitical  rights  and  to  levy  heavy  taxes  upon  them. 
These  and  other  grievances  (the  fall  in  the  price  of 
food  after  the  close  of  the  Thirty  Years'  War,  the  low- 
ering of  the  value  of  the  coin,  etc ),  combined  with  the 
presence  of  many  soldicTS  discharged  after  the  great 
war,  led  to  the  great  Peasant  Revolt  (1653)  in  the 
territories  of  Bern,  Solothum,  Lucerne,  and  Basel, 
interesting  historically  as  being  the  first  popular  rising 
Bince  the  old  days  of  the  13th  and  14th  centuries,  and 
because  reminiscences  of  legends  connected  with  those 
times  led  to  the  appearance  of  the  "three  Tells,"  who 
greatly  stirred  up  the  peopla  The  rising  was  put 
down  at  the  cost  of  much  bloodshed,  but  the  demands 
of  the  peasants  were  not  granted.  Yet  during  this 
period  of  political  poweriessnessaSviss  literature  first 


Zurich  in  the  case  of'^tilfa  (1795).  St.  'Gall  managni 
to  free  itself  from  its  abbot  (1 795-97),  but  the  Leagues 
of  Rhaetia  so  oppressed  their  subjects  in  the  VaUelline 
that  in  1797  Bonaparte  (after  conquering  the  Milanese 
from  the  Austrians)  joined  them  to  the  Cisalpine  re- 
public. The  diet  was  distracted  by  party  struggles, 
and  the  fall  of  the  old  Confederation  was  not  far  dis- 
tant. The  rumors  of  the  vast  treasures  stored  up  at 
Bern,  and  the  desire  of  securing  a  bulwark  against 
Austrian  attack,  spedally  turned  the  attention  of  the 
Directorv  towards  the  Confederation ;  and  this  was 
utilized  by  the  heads  of  the  reform  party  in  the  Con- 
federation,— Ocha,  the  burgomaster  of  Basel,  and  La 
Harpe,'  who  had  left  his  home  in  Vaud  through  dis^t 
at  Bernese  oppression,  both  now  wishing  for  aid  from 
outside  in  order  to  ttm  their  land  from  the  rale  of  the 
oligarchy.  Hence,  when  La  Harpe,  at  the  head  of 
twenty-two  exiles  from  Vaud  and  Freiburg,  called 
(November  20,  1797)  on  the  Directory  to  protect  the 
liberties  of  Vaud,  which  France  by  the  treaty  of  ISfi.'j 
was  bound  to  guarantee,  his  appeal  found  a  ready 
answer.  In  1 798  French  troops  occupied  Mtithausen 
and  Bienne  (Biel),  as  well  as  those  parts  of  the  lands 
of  the  prince-bishop  of  Basel  (St.  Imier  and  the  Miin- 
sterthal)  as  regards  which  he  had  been  since  1579  the 
ally  of  the  Catholic  members  of  the  Confederation. 
Another  army  entered  Vaud  (February,  1798),  when 
the  "  Lemanic  republic  "  was  proclaimed,  and  the  diet 
broke  up  in  dismay  without  taking  any  titeps  to  avert 
the  coming  storm.  Brune  and  nis  army  oocnpied 
^iburg  and  Solothum,  and,  after  fierce  fighting  at 
Neuenect,  entered  (March  5)  Bern,  deserted  by  ner 
allies,  and  distracted  by  quarrels  within.  With  Bern, 
the  stronghold  of  the  aristocratic  party,  fell  the  old 
Confederation.  The  Revolution  triumphed  throughout 
the  Confederation.  Brune,  on  March  19,  put  forth  a 
wonderful  scheme  by  which  the  Confederation  with  its 
"associates"  and  "subjects"  was  to  be  split  into 
three  republics— the  Tell'gan  {i.  f. ,  the  Forest  districts), 
the  Rhodanic  (<>.,  Vaud,  Wallis,  the  Bernese  Ober- 
land,  and  the  Italian  bailiwicks),  and  the  Helvetic  (i.e., 
the  north  and  east  portions) ;  but  the  Directory  dis- 
approved of  this  (Marefa  23)  and  on  March  29  the 
Helvetic  republic,  one  and  indivisible,  was 
proclaimed.  This  was  accepted  by  ten  out  ^^e'gjl 
of  the  thirteen  members  of  tfae  old  Con-  public, 
federation,  as  well  as  the  constitution 
ariaes :  Gessner  and  Tachudi  in  tha  16tli  century  aie  |  diafted  by  Oobs.  By  the  new  scheme  the  territories 
1 1  This  tutor  (1754-1888)  of  Ciar  Alexander  I.  retired  on  a  lift  jSeiulon  to  SwftKrlandlnlTSS.ai  a  French  r**<anf| 
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of  the  Everlasting  League  were  split  up  into  twenty- 
three  (later  nineteen,  Khwtia  only  coming  in  in  1799) 
administrative  districts,  called  "cantons,"  a  name  now 
officially  used  in  Switzerland  for  the  first  time,  though 
it  may  oe  found  employed  by  foreigners  in  the  I^Vench 
treaty  of  1462,  in  Comines  and  Machiavelli,  and  in  the 
treaues  of  Westphalia  (1648).  A  central  Government 
was  sefc  up,  with  its  seat  at  Loceme,  comprising  a 
senate  and  a  great  council,  together  forming  the  legis- 
lature, with  an  executive  of  five  directors  choaen  b^ 
the  legislature,  and  having  four  mintBters  as  subordi- 
nates or  "chief  secretaries."  A  aupreitie  court  of  jus- 
tice was  set  up;   a  status  of  tSwiss  citizenship  was 
recognised;  ana  absolute  freeduin  to  settle  in  any 
canton  was  given,  the  politicnl  "communes"  being 
now  composed  of  all  residents,  and  nut  merely  of  the 
biirgbers.    For  the  first  time  an  attempt  was  made  to  | 
organize  the  Confederation  as  a  single  state,  but  the 
change  was  too  sweeping  to  la.st,  for  il  largely  ignored  , 
the  local  patriotism  which  had  done  so  much  to  create  ' 
the  Confederation,  though  more  TecenU\'  it  had  made  ' 
it  politically  powerless.   The  three  Forest  districts  - 
Tostj  in  lebwiun  against  the  invaders  and  the  new  con- 
stitutions which  destroyed  their  ancient  prerogatives; ' 
but  the  valiant  resjistance  of  the  Schwyzers,  under  j 
Alois  Reding,  on  the  heights  of  Morgarten  (April  and  j 
May),  and  that  of  the  Unterwaldners  (September). ' 
were  put  down  by  French  armies.  The  prDcccdings  of  j 
the  French,  however,  soon  turned  into  disgust  and ! 
hatred  the  joyful  feelings  with  which  they  had  been 
hailed  as  libcmtors.    Geneva  was  annexed  to  France 
0T98)  ;  Gersau,  after  an  independent  existence  of  over 
400  years,  was  made  a  mere  district  of  Schwyz  ;  im- 
mense fines  were  levied  and  the  treasury  at  Bern  pil- 
laged ;  the  kml  Wbs  treated  as  if  it  had  been  conquered. 
Tlie  new  republic  was  compelled  to  make  a  very  close 
offensive  and  defensive  alliance  with  France,  and  its 
directors  were  practically  nominated  from  Paris.  In 
1799  Zurich,  the  Forest  cantons,  and  Rhsetia  became 
the  scene  of  the  struggles  of  the  Aiistriftni  (welcomed  ! 
with  joy)  and  Uussians  against  ttie  French.  The 
manner  too  in  which  the  reforms  were  carried  outj 
alienated  many,  and,  soon  after  the  Directory  gave , 
way  to  the  Consulate  in  Paris  (18  Brumaire  or  No-; 
veinbcr  10,  1799),  the  Helvetic  directory;  {.lanuary, 
1800),  was  replaced  by  an  executive  committee. 
The  scheme  of  the  IleWetic  republic  had  gone  too 
far  in  the  direction  of  ccntndization  ;  but  it 

oT  Media-  ^^^''^     ''"^        happy  mean,  ancl ! 

tion.  violent  discussions  went  on  between  the! 

"  unitary  "  (headed  by  Ochs  and  La  Harnc)  I 
and  "  federalist "  parties.   Many  drafts  were  put  tor-  • 
ward,  and  one  actually  submitted  to  but  rejected'hv  a 
oopnlar  vote  (May  120,  1802).    tn  July,  IWB,  the 
French  trbops  were  withdrawn  fr()m  Switzerland  by 
Bonaparte,  ostensibly  to  comply  with  the  treaty  of 
Amiens,  really  to  show  the  Swiss  that  their  beet  hopes 
lay  in  appealing  to  him.    The  Helvetic  Government 
was  gradually  driven  back  by  armed  force,  and  the  j 
federalists)  seemed  getting  the  best  r>f  it,  when  (Octo- 
ber  4^  Bonaparte  offered  him.-n'If  as  niedliitnr,  and' 
summoned  many  of  the  chief  Swiss  statesmen  to  Paris ' 
to  discuss  matters  with  him  (the  "Consulta" — De- ; 
cember,  1802).    He  had  long  taken  a  very  special  in-  i 
terest  in  Swiss  matters,  and  in  1802  had  given  to  the 
Helvetic  republic  the  Frickthal  (ceded  to  France  in 
1801  by  Austria),  the  last  Austrian  possession  within 
the  borders  of  the  Confederation.  On  the  other  hand, 
he  had  made  (November.  1802)  Wallis  into  an  inde- 
pendent republic.    In  the  discus-sions  he  pointed  out 
that  Swiss  needs  required  a  federal  constitution  and  a 
neutral  position  guaranteed  by  Fnincc.    Finally  (Feb- 
ruary 19,  180.1)  he  laid  before  the  Con-sulta  the  Act  of  ' 
Mediation  which  he  had  elaborated,  and  which  they  i 
had  perforce  to  accept — a  document  which  formed  anew  i 
departure  in  Swiss  history,  and  the  influence  of  which  I 
is  visible  in  the  present  constitution.  | 
Throughout Switzerland  "  is  used  for  the  first  time  [ 


as  the  official  name  of  the  Confederation.  The  tlu^ 
teen  members  of  the  old  Confederation  before  1798  ire 
set  up  again,  and  to  them  are  added  six  new  cutoni^, 
— two  (St.  Gall  and  Graubiinden  or  Grisons)  haTtng 
been  formerly  "associates,"  and  the  four  otbm 
being  made  up  of  the  subject  lands  coDoueied  at  dif- 
ferent times, — Aargau  (1415),  Thunau  (1460),  Tidiw 
or  Tessin  (1440,  1500,  1512),  and  Vaud  (1536).  k 
the  diet,  six  cautons  which  had  a  popnlatioD  of  mm 
than  100,000  (viz.,  Bern,  Zurich,  Vaud,  St  Gall, 
GraubUndeo,  and  AargauJ  were  given  two  votes,  die 
others  having  but  jone  apiece,  and  the  deputies  were 
to  vote  freely  within  limits,  though  not  against  tbeir 
instructions.  Meetings  of  the  met  were  to  be 
alternately  at  Freiburg,  Bern,  Solothura,  Ba^^l. 
Zurich,  and  Lucerne, — the  Government  of  each  <if 
these  cantons  becoming,  by  virtue  of  the  presence  >>f 
the  diet,  the  executive  of  the  Confederation,  ilscliief 
magistrate  being  named  the  "  landamman  of  Swiiiet- 
land."  The  "  landsgemeinden,"  or  popular  atsta- 
blies,  were  restored  m  the  democratic  cantons,  ihe 
canton^  governments  in  other  cases  being  in  ibe 
bands  of  a  "(oeat  coundl"  (legislative)  and  tbe 
'*  small  council  *  (executive), — a  property  gualifieatiw 
being  required  both  for  votera  and  candidates.  No 
canton  was  to  form  any  political  alliances  abroad  orat 
home.  The  "communes  "  were  given  larger  political 
rights,  the  burghers  who  owned  and  used  the  oonuDon 
lands  becoming  more  and  more  private  associations. 
There  was  no  Swiss  bnrghership,  as  in  1798,  but 
fect  liberty  of  settlement  in  any  canton.  There  were 
to  be  no  privileged  classes  or  subject  lands.  A  veia' 
close  alliance  with  France  (on  toe  basis  of  that  of 
1516)  was  concluded.  The  whole  constitution  and 
organization  were  far  better  suited  for  the  Swiss  than 
the  more  sjrmmetrical  system  of  the  Helvetic  repub- 
lic:  but,  aa  it  was  guaranteed  bv  Bonaparte,  and  bis 
influence  was  predominant,  the  whole  fabric  was  okselv 
bound  up  with  him,  and  fell  with  him.  Exeellent  in 
itself,  the  constitution  set  forth  in  the  Act  of  Mediati-io 
failed  by  reason  of  its  setting. 

For  ten  years  Switzeriand  enjoyed  peace  and  piw- 
nerity  under  the  new  constitution.  Pesta- 
lozzi  and  Fellenberg  worked  out  their 
educational  theories  ;  K.  Elscher  of  Zurich 
embanked  the  Liuth.  and  was  tbence  civlled  "  vdd  tier 
Linth";  the  central  Government  prepared  mary 
schemes  for  the  common  welfare.  On  the  other  hand, 
the  mediator  (who  became  emperf»r  in  1804)  lariahly 
expended  his  Swiss  troops,  the  number  of  which  oonM 
only  he  kept  up  by  a  regular  blood  tax,  while  the 
"Berlin  detTeea"  raised  the  price  of  roanyartiEie. 
In  1806  the  principality  of  NeuchiHtel  was  giree  to 
MarshsJ  Bertnier ;  Tessin  was  occupied  by  FmA 
troops  from  1810  to  1813,  aud  in  J810^affi8« 
made  into  the  department  of  the  Simplon,  so  u  ti> 
secure  that  pass.  At  home,  the  liberty  of  moviu? 
from  one  canton  to  another  (though  given  by  the  ooc- 
stitution)  was,  by  tbe  diet  in  1805,  restricted  by  n- 
quiring  ten  years'  residence,  and  then  not  granrinj 
political  rights  in  the  canton  or  a  right  of  profiting  ■> 
the  communal  property.  As  soon  as  Napoleon's  jkjw-t 
began  to  wane  (1812-13),  the  position  of  Switzeda:)-! 
became  endangered.  Despite  the  personal  wishes  ■  t 
the  czar  (a  pupil  of  La  Harpe's),  the  Austriuu,  sip- 
l>orted  by  the  reactionary  partv  in  Switzeriand.  m 
without  any  real  miatanee  on  tne  part  of  the  ^  o 
well  88  the  Russian  troops,  crossed  the  frontier  oa 
December  21,  1813,  and  a  few  days  later  the  diet  w 
induced  to  declare  the  abolition  of  the  1803  constitu- 
tion, guaranteed,  like  Swiss  neutrality,  by  Napolewi- 
Bern  headed  the  party  which  wished  to  restore  the 
old  state  of  things,  but  Zurich  and  the  minority  stood 
out  for  the  nineteen  cantons.  The  powers  eieiriwi 
great  pressure  to  bring  about  a  meeting  of  depatics 
from  all  the  nineteen  cantons  at  Zurich  (April  6. 

the  long  diet "),  but  party  strife  waa  so  InUer  tl^ 
many  questions  had  to  be  referred  to  the  oon( 
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^ng  at  Vienna.  The  congress  cle<nded  {March  20th, 
1815)  that  WalliB,  Neuohfttel,  and  Gkneva  should  be 
raised  firom  the  rank  of  ^'associates"  to  that  of  full 
tnembera  of  tfae  confederation  (thus  making  up  the 
iamiliar  twent?-two),  and  as  compensation  gave  Bern 
the  town  of  Bienne  (Biel)  and  all  (save  a  small  bit 
wlUoh  went  to  Basel)  of  the  territories  of  the  prinoe- 
tnahop  of  Basel  ("the  Bernese  Jura");  bat  the 
VaheUine  waa  granted  to  Austria,  and  Mtthlhausen 
was  not  freed  from  France. 

The  diet  accepted  this  decision,  and  on  August  7, 
1815,  the  new  constitution  was  sworn  to  by  all  the 
cantoiu  Bare  Nidwald,  the  consent  of  which  was  only 
obtfdned  by  armed  force,  a  delay  for  which  she  paid 
by  seeing  Engelberg  and  the  valley  above  (acquired 
by  Nidwald  in  1798)  given  to  Obwald.  By  the  new 
constitution  the  sovereign  rights  of  each  canton  were 
fully  reco^ized,  and  a  return  made  to  the  lines  of  the 
old  oonstitntion,  though  there  were  to  be  no  subject 
lands,  and  political  rignts  were  not  to  be  the  exclurave 
privilege  of  any  class  of  citizens.  Each  canton  had 
one  vote  in  the  diet,  where  an  absolute  mtuority  was  to 
decide  all  matters  save  foreign  affairs,  when  a  majority 
of  three-fourths  was  required.  The  managenunt  of 
oorrent  bnsinees,  etc. ,  shifted  every  two  years  between 
the  (Governments  of  Zurich,  Bern,  and  Lnoerne  (the 
three  "Vororte").  The  monastenee  were  guaranteed 
in  their  rights  and  privilegeti ;  and  no  canton  was  to 
make  any  alliance  oontxary  to  the  rights  of  the  Con- 
federation or  of  any  other  canton.  Provision  was 
made  for  a  federal  army.  Finally  the  congress,  on 
November  20,  1815,  placed  Switserland  and  parts  of 
North  Savoy  (Chablais,  Fauoigny,  and  part  of  the 
Genevois)  under  the  guarantee  of  the  great  powers, 
who  engshged  to  maintain  their  neutrality,  thus  freeing 
Switsenand  from  her  300  yeais'  subservience  to  France, 
and  compensating  in  some  degree  for  the  reactionary 
natore  or  the  new  Swiss  conetitudon  when  compared 
with  that  of  1808. 
y.  T\a  dties  at  once  seoared  for  Uiemselves  in  the 

cantonal  great  councils  an  overwhelming 
Mra!^^    representation  over  the  neighboring  country 

districts,  and  the  agreement  of  1805  as  to 
migraUon  from  one  canton  to  another  ms  renewed  by 
twelve  cantons.  For  some  time  there  was  little  talk  of 
reforms,  but  in  1819  the  Helvetic  Societ;^  definitely 
became  a  political  society^  and  the  foundation  in  1824 
of  the  Marksmen's  Association  enabled  men  from  all 
oantons  to  meet  together.  A  few  cantons  fnotably 
Teasin)  were  beginning  to  make  reforms,  wnen  the 
influence  of  the  July  revolution  (1830)  in  Paris  and 
the  sweeping  changes  in  Zurich  led  the  diet  to  declare 
(December  ^)  that  it  would  not  interfere  wi^  any 
reforms  of  cantonal  constitutions  provided  they  were 
in  agreement  wiUi  the  pact  of  1815.  Henoe  tor  the 
next  few  years  great  activity  m  this  direcdon  was  dis- 
pl^ed,  and  most  of  the  cantons  reformed  them- 
selves, save  the  most  conservative  (e.g.f  Uri,  (}larus) 
and  the  advanced  who  needed  no  onan^  i^-ff-,  Gten- 
era,  Graubanden).  Provision  was  always  made  for 
revising  these  constitutions  at  fixed  intervals,  for  the 
changes  were  not  felt  to  be  final,  and  seven  oantons — 
Zurich,  Bern,  Lucerne,  Solothum,  St  Oall,  Aargau, 
and  Thurgan — joined  together  to  guarantee  their  new 
free  constitutions  (Siebener  (Toncordat  of  March  17, 
1 832),  Soon  after,  the  question  of  revising  the  federal 
pact  was  brought  forward  by  a  large  majority  of  cantons 
in  the  diet  (July  17),  whereon,  by  the  league  of  Sanrai 
(November  14),  the  three  Forest  cantons,  with  Neu- 
chAtel,  the  city  of  Basel,  and  Wallis,  agreed  to  maintain 
the  pact  of  1815  and  to  protest  against  the  separation 
of  Basel  in  two  halves  (for  in  the  reform  struggle 
Sohwyi  and  Basel  had  been  split  ap,  though  the  split 
was  permanent  only  in  the  latter  case).  A  draft  eon- 
sUtution  providing  for  a  federal  administration  dis- 
tinct from  the  cantons  conld  not  secure  a  majority  in 
its  favor;  a  reaction  against  reform  set  in,  and  the 
diet  was  forced  to  sanction  (1833)  division  of 
Vou  zzn.— utf 


Basel  into  the  "<nty"  and  "country"  divisions  (each 
with  half  a  voto  in  the  diet),  though  fortunatoly  in 
Sohwyz  the  quarrel  was  healed.  Beligious  quarrels 
further  stirred  up  strife  in  connection  with  Aargau, 
which  was  a  canton  where  religious  parity  prevailed, 
later  in  others.  In  Zurich  the  extreme  pretensions 
of  the  radicals  and  freethinkers  (illustrated  by  offer- 
ing a  chair  of  theology  in  the  university  to  Suauss 
beoause  of  his  recent  Xiift  of  Jenu)  brought  about  a 
great  reaction  in  1839,  when  Zurich  was  the  **  Vororfc." 
In  Aargau  the  parties  were  veiy  evenly  balanced,  and, 
when  in  1840,  on  occasion  of  the  revision  of  the  con- 
stitution, the  radicals  had  a  popular  minority,  the  ag- 
grieved clerics  stirred  up  a  revolt  (1840),  which  was 
pat  down,  but  which  gave  their  opponents  (headed  by 
A.  Keller)  the  excuse  for  carrying  a  voto  in  the  great 
council  to  suppress  the  eight  monasteries  in  the  can- 
ton. This  was  flatly  opposed  to  the  pact  of  1815, 
which  the  diet  by  a  small  mi^orit:^  decided  must  be 
upheld,  though  aftor  many  discussions  it  determined 
(August  31,  1843)  to  accept  the  compromise  by  which 
four  only  were  to  be  suppressed,  and  declared  that  the 
matter  was  now  settled.  On  this  the  seven  Catholic 
cantons — Uri.  Schwyz,  Unterwalden,  Lucerne,  Zug, 
Freiburg,  and  Wallw— formed  (September  7,  1843)  a 
"Sonderbund"  or  separate  league,  which  (Februar,'.. 
1844),  issued  a  manifesto  demanding  the  reopentity 
of  the  question  and  the  restoration  of  all  the  moi- 
asteries.  Like  the  radicals  in  former  years  the  Catho- 
lics went  too  far  and  too  fast,  for  in  October,  1844, 
the  clerioal  part^  in  Lucerne  (in  the  mi^'ority  since 
1841,  and  favoring  the  reaction  in  Wallis)  omdally 
invited  in  the  Jesuits  and  gave  them  high  posts,  an 
act  which  created  all  the  more  sensation  because 
Lucerne  was  the  *'  Vorort."  Twice  (December,  1844, 
and  Maroh,  1845,)  parties  of  Free  Lances  tried  to 
capture  the  city.  In  December,  1845,  the  Sonder- 
bund turned  itself  into  an  armed  confederation,  ready 
to  appeal  to  war  in  defence  of  ^the  rights  of  each  can- 
ton.  The  radicab  carried  Zurich  io  1845  and  Bran  in 

1846,  but  a  majority  oould  not  be  secured  in  the  diet 
till  Geneva  (October.  1846),  and  St.  Oall  [May. 
1847),  were  won  by  the  same  party.   On  July 

1847,  the  diet,  by  a  small  -migority,  declared  that  the 
Sonderbund  was  contrary  to  the  federal  pact,  which 
on  August  16  it  was  resolved  to  revise,  while  on  Sep- 
tember 3  it  was  decided  to  invite  each  canton  to  expel 
the  Jesuits.  Most  of  the  great  powers  favored  the 
Sonderbund,  but  England  took  the  contrary  view. 
On  October  29  the  deputies  of  the  unyielding  cantons 
left  the  diet,  which  ordered  on  November  4  that  its 
decree  should  be  enforced  by  arms.  The  war  was 
short  (November  11-29),  mMnly  owing  to  the  ability 
of  Dufoor,  and  the  loss  of  life  triffing.  One  aftv 
another  die  rebellious  cantons  were  forced  to  surren- 
der, and,  as  the  Paris  revolution  of  Februaryt  1848, 
occupied  all  the  attention  of  the  great  powers  (who 
by  tne  constitution  of  1815  should  have  been  con- 
sulted in  the  revision  of  the  pact),  the  Swiss  were 
enabled  to  settle  their  own  affairs  quietly.  Schwva 
and  Zug  abolished  their  "landsgemeinden,"  and  the 
seven  were  condemned  to  pay  the  costs  of  the  war 
(ultimately  d^&ayed  b^  subscnption),  which  had  been 
waged  rather  on  religions  than  on  strict  particuUrist 
or  states-right  grounds.  The  diet  meanwhile  debated 
the  draft  oonstitution  drawn  up  by  Kern  of  Thurgau 
and  Drney  of  Vaud,  which  in  the  summer  of  1848 
was  accepted  by  fifteen  and  a  half  cantons,  the  mi* 
nority  consisting  of  the  three  Forort  cantons,  Walln, 
Zug,  Tessin,  and  Appenzell  (Inner  Rhoden),  and  it 
was  proclaimed  on  September  12. 

The  new  constitution  indined  rather  to  the  Act  of 
Mediation  than  to  the  s^tem  which  pre- 
vailed  before  1798.  A  stotus  of  "Swiss  uoS^'SSl 
dtizensfaip"  was  set  up,  closely  joined  to 
cantonal  citizenship :  a  man  settling  in  a  canton  not 
being  his  birthpuoe  got  cantonal  citizenship  after 
two  years,  but  ma  ezaoded  from  all  local  nghts  in 
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die  "  oonimiiiie  "  where  he  might  rende.  A  fedend 
or  oentml  Qoremment  was  set  up,  to  whidi  the  oan- 
tons  gave  up  a  certain  iwrt  of  their  govereign  rights, 
retunittg  the  rest^  The  federal  legishitare  (or  assem- 
bly) was  made  up  of  two  houses — the  oounetl  of 
states  (St&nde  Bath),  cnmpoeed  of  two  deputies  from 
each  canton,  whether  small  or  great*  (44  in  all),  and 
the  national  council  (National  Aath),  made  up  of 
deputies  (now  145  in  number)  elected  for  three  years, 
in  the  proportion  of  one  for  evei^  20,000  souls  or 
fraction  over  10,000,  the  electors  being  aJl  Swiss  citi- 
sens.  The  federal  council  or  executive  (Bundesrath) 
consisted  of  seven  members  elected  by  the  federal 
assembly;  they  are  jointJy  responsible  for  all  busi- 
ness, though  for  sake  of  convenience  there  are  various 
departmrats,  and  th^r  chairman  is  called  the  presi- 
dent of  the  Confederation.  The  federal  judiciary 
(Bvndewericht)  is  made  up  of  eleven  membere  elected 
the  federal  assembly  for  three  yeani ;  its  jurisdic- 
tion is  chiefly  confined  to  <nvil  cases,  in  which  the 
Confederation  is  a  party  (if  a  canton,  the  federal 
connal  may  refer  the  case  to  the  federal  tiihunal), 
but  takes  in  also  groat  political  crimes, — all  oonstitu- 
tional  questions,  however,  bein^  reserved  for  the 
federal  assembly,  A  federal  university  and  a  poly- 
technic school  were  to  be  founded ;  the  latter  only  has 
as  yet  been  set  up,  and  is  fixed  at  Zurich.  All  mili- 
tary capitulations  were  forbidden  in  the  future.  Every 
canton  must  treat  Swiss  cutizens  who  belong  to  one  of 
th,e  Christian  oonfessions  like  their  own  dtisens,  for 
tiie  right  of  free  setUement  is  given  to  all  such, 
thoniML  they  acquired  no  rights  in  the  "oommune." 
All  Christians  were  gaaranteed  Uie  exen^se  of  their 
reU^ODi  bnt  ihe  Jesuits  and  rimilar  religious  orders 
ware  not  to  be  reouved  in  an^  canton.  German, 
F^oh,  and  Italian  were  reoogmsed  as  national  Um- 
gubxes. 

The  constitution  as  a  whole  marked  a  great  step 
forwards ;  though  very  many  rights  were  stiU  reservra 
to  the  oantons,  yet  there  was  a  rally  organized  central 
government  Almost  the  first  act  of  the  federal 
assembly  was  to  exercise  the  power  given  them  of 
determining  the  home  of  the  federal  authorities,  and 
on  November  28,  1848,  Bern  was  chosen,  though 
Zurich  still  ranks  as  the  first  canton  in  the  Confed- 
eration. 

By  this  eaily  settlement  of  disputes  Switzerland 
was  protected  from  the  general  revolutionary  move- 
ment of  1848,  and  in  later  years  her  political  hi^oiy 
has  been  uneventful,  though  she  has  felt  the  wd^^ht 
of  the  great  European  erisis  in  industrial  and  social 
matters. 

He  position  of  Neuch&tel,  as  a  member  of  the 
Confederation  (as  regards  its  government 
^oeiHS.  only)  and  as  a  principuity  ruledby  the  king 
of  Prussia,  whose  rights  had  been  ex- 
pressly reoofrnized  by  the  congress  of  Vienna,  was 
uncertain.  She  had  not  sent  troops  in  1847,  and, 
though  in  1848  there  ws^  a  revolution  there,  the 
prince  did  not  recognize  the  changes.  Finally,  a 
royalist  oonspinu^  in  September,  to  undo  the 
wwk  of  1848  caused  grrat  exdtement  and  anger  in 
Switserland,  and  it  was  only  by  the  mediation  of 
Napoleon  III.  and  the  other  powers  that  the  prinoe  re- 
noDDOod  (1857)  all  his  rights,  save  his  titJe,  whic^  his 
snooessor  (the  German  emperor)  has  also  dropped. 
Since  that  time  Neuch&tel  has  been  an  ordinary  mem- 
ber of  the  Confederation.  In  1859-60  the  cession  of 
Savoy  (part  of  it  neutralized  in  1815)  to  IVance 
aroused  coouderable  indignation,  and  in  1 862  the 
long-Btanding  question  of  frontiers  in  the  Vall^  de 
Dappes  was  finally  arranged  with  France.  In  1871 
many  French  refugees,  especially  Boorbaki's  army, 

1  The  metbod  of  election  uid  leiuth  of  tena  of  office  were 
left  to  the  caotoiukl  Oovernments ;  M  present  (ISBT),  In  eleven 
ciintoiu  (or  half  cantons)  the  people,  in  foarteen  the  "  arott 
oiiinfill,"  elect :  twelTeelect  tor  one  yeu  and  tw^Te  Atr  tareis, 
Xi'rilU  holding  to  the  mean  of  two  yeus. 


were  most  hospitably  received  and  sheltered.  Tie 
growth  of  the  Old  Catholics  after  the  Vatican  eouneil 
(1870)  caused  many  distorbaooes  in  westeni  8irit»- 
land,  especially  in  the  Bernese  Jura.  The  attadc  wu 
led  by  Bishop  Lachat  of  Basel,  whose  see  was  sap- 

Eressed  by  several  cantons  in  1873.  The  Old  CaUio- 
have  been  recognized  by  nine  cantons  and  the  see 
of  Basel  set  up  again,  though  Bern  does  notrectw- 
nize  it.  The  appointment  by  the  pope  of  the 
Mermillod  as  apostolic  vicar"  of  Geneva,  which 
was  separated  from  the  diocese  of  Freiburg,  led  to 
Monseigneur  Mermillod's  banishment  from  Switier- 
land  (1872),  but  in  1883  he  vras  raised  to  the  vacant  see 
of  Freibuif  and  allowed  by  the  federal  authorises  to 
return,  though  Geneva  still  refuses  to  recognize  him. 
Perhaps  the  latest  event  of  importance  to  SwiUe- 
land  was  the  opening  of  the  St.  Gotthard  tuond, 
which  ms  begun  in  1871  and  ended  in  1880j  l^it 
the  Forest  cantons  seem  likely  to  reeain  the  impcnv 
tance  which  was  theirs  in  the  eariy  days  of  the  (Con- 
federation. 

From  1848  onwards  the  cantons  continually  revised 
their  constitutions,  always  in  a  democratic  sense, 
though  afler  the  Sonderbund  War  Schwyz  and  Zug 
abolished  their  "  landsgemeinde. "  Hie  chief  pcrint 
was  the  introduction  of  the  rt^erendum,  by  which  laws 
made  by  the  cantonal  le^slature  may  (facultative  r^- 
eratdum),  or  must  (obliKatory  r^erendum)  be  soh- 
mitted  to  the  people  for  their  approviU,  and  this  hu 
obtained  such  general  acceptance  that  Freibui^  ak&e 
does  not  possess  the  r^erendum  in  either  of  its  two 
forms,  Tesmn  having  accepted  it  in  ita  optional  fom 
in  1883.  It  waa  therefore  only  natural  wat  attoDpts 
should  be  made  to  revise  the  fbderal  oonstitutioa  of 
1848  in  a  democratic  and  centralizing  sense,  for  it  had 
been  provided  that  the  federal  assembly,  on  its  own 
initiative  or  on  the  written  request  of  50,000  Swis 
electors,  could  subniit  the  question  of  revinon  to  a 
popnlarvote  In  1866  the  restriction  of  oertun  rights 
(mentioned  above)  to  Christians  only  was  swept  away ; 
but  the  attempt  at  final  revision  in  1872  was  defeated 
by  a  small  migority,  owing  to  the  efforts  of  the  and- 
oentralizing  party.  Kinally,  however,  another  diaft 
was  better  liked,  and  on  April  10,  1874, 
the  new  constitution  was  accepted  by  the 
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people— 14i  cantons  against  7"»  (Uioae  of 
1848  withont  Tesun,  but  with  Preiburg 
and  Lucerne)  and  340,199  votes  as  agunst 
198^013.  This  constitution  is  that  now  in  force,  and 
is  simply  an  improved  edition  of  that  of  1848.  The 
federsJ  tribunal  (now  of  nine  members  only)  was  find 
(by  federal  law)  at  Lausanne,  and  its  jurisdiction  » 
urged,  especially  in  constitutional  disputes  between 
cantons  and  the  federal  authorities,  though  juriadio- 
tion  in  administrative  matters  (e-fr.i  educational,  R- 
ligious,  ele(^ion,  commercial)  is  given  to  the  federal 
council,  a  diviaon  of  functions  which  is  ver^  amuna- 
Ions,  and  does  network  well  A  system  of  fieede- 
mentary  education  was  set  up,  and  many  regulation 
made  on  ecclesiastical  matters.  A  man  settling  is 
another  canton  was,  after  a  reridence  of  three  mootie 
only,  given  all  cantonal  and  oommuna!  rights,  savea 
share  id  the  common  property  (an  arran^mentwhim 
as  far  as  possible  kept  up  the  old  principle  that  tbe 
"commune"  is  the  true  unit  out  of  which  cantonc 
and  the  Confederation  are  built),  and  the  memben^ 
of  the  "commune"  carries  vrith  it  cantonal  and  fn- 
eral  rights.  The  r^ermdum  was  introduced  in  M 
"facultative"  form ;  i.*-,,  all  federal  laws  must  be  ntb- 
mitted  to  popular  vote  on  the  demand  of  3O,O00Sww 
electors  or  of  eight  cantona  If  the  revision  of  the 
fedend  constitution  is  demanded  by  one  of  the  two 
houses  of  tbe  federal  assembly,  or  by  50,000  Swiss 
(ntizens,  the  question  of  revision  must  be  snlnnitt^  tea 
popalar  vote,  as  also  the  drafl  of  the  revised  constiui- 
tion, — these  proviuons,  contained  already  in  the  coo*- 
ttttion  of  1848,  forming  a  spedes  of ' '  obbgatoir  rrfa^r 
dam."   It  was  sappMed  that  this  plan  vonld  Mad  Is 
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ndioal  and  sweeping  ofaauges ;  but  as  a  matter  of  faot 
there  have  been  (1874-86)  about  one  hundred  and  seven 
federal  laws  and  resolutions  pa»ed  by  the  asaeni- 
bty,  of  whidi  nineteen  were  by  toe  referendum  submitr 
ted  to  popular  vote,  thirteen  being  rejected,  while  six 
only  were  a^pted, — the  rest  becoming  law,  as  no  rc/*- 
ermdum  was  demanded.  There  has  been  a  very  Bteady 
opposition  to  ^1  Bohemes  aiming  at  increased  central- 
intion.  By  the  constitutions  oi  1848  and  1874  Switz- 
erland has  ceased  to  be  a  mere  union  of  independent 
states  loined  by  a  treaty,  and  has  become  a  single 
state  with  a  well-or|;anized  central  Government,  to 
which  have  been  given  certain  of  the  rights  oi  the 
independent  cantons,  bat  increased  oentnliiation  would 
destroy  the  whole  character  of  the  GoDfederatlon,  in 
which  the  cantons  are  not  administrative  divisions  but 
lirioff  political  communities.  Swiss  histoiy  teaches 
us,  all  the  way  through,  that  Swiss  liberty  has  been 
won  by  a  dose  onion  of  many  small  states,  and  we 
cannot  doubt  that  it  will  be  best  preserved  by  the  same 
means,  and  not  hy  obliterating  all  local  pecnliaiities, 
nowhere  so  strikmg  and  nowhere  so  historically  im- 
portant as  in  Switcenand. 

Ommoltgkmt  IhNe  ^  Cki^  IBtenU. 

Uia.  The  Thirteen  complete. 
1516.  AUlanoe  with  Fiance. 
15S1.  KAppel. 
1586.  Oolden  League. 
1U8.  Poonal  Freedom  from  tbo 

Empire. 
1796.  The  Helvetic  Republic. 
1808.  Actof  UedUtlou— 19Cin- 
tons. 

1815.  Federal  Paet-^  Cftotons. 
1847.  Sonderfound  War. 
im.  Federal  Conrtltutloo. 
1874.  BeviBed  contllutlon. 


1291.  First  League  of  the  Three 

Lands. 
1815.  Hormlen. 
1SB8.  The  sight  Orte  complete. 
138L  Sempacb. 
188S.  KifelB. 

13H.  HuMbnm  glTfl  nprtghU. 
1444.  Stl^ob  »□  der  Bin. 
14T4.  ErerlutiDg  Compact 
14%  Grmosoa  and  Herat. 
14S1.  Compact  of  Stans. 
1499;  Pradlcal  Freedom  ftom 
the  Empire. 

fimerol  Jnftorflte— For  the  early  history,  the  works  of  Huber. 
RUIM,  and  Von  Wya  (aea  Till)  maybe  consolted;  Ibr  general 
poUtieal  bUory  thon  ef  DagoM,  DiadUker  (large  and  small  ver- 
slonsb  HetUM  am  Rhyn.  Oecbsll.  Strlckler,  Viullemln:  and,  for 
eomdtutional  history  those  of  Blnmer,  BlQntechU,  Dob^  Meyer, 
and  OreUl.  Of  those  named,  the  works  of  Rllliet,  Dtodllker  {the 
small  venlon),  BtricUer,  Dobs,  and  OrelH  are  best  suited  for  for- 
eign readers.  Books  on  local  histtny  and  on  special  periods 
abound,  and  many  very  valnalfle  essays  are  bidden  in  the  pub- 
Uoattons  of  the  muneroos  cantonal  historical  societies.  Of  mod- 
em EngUih  works  relating  to  Swltnriand  the  most  noteworthy 
are  O.  Grote.  ttMt  LeUm  caneem^  the  PoUUaqfSviUKTkmd  {the 
Sonderbnnd  War  of  1847]  (orlginallr  Mlilishea  1817,  reprinted 
1876),  and  E.  A.  Freeman,'*'  Review  of  talk's  *  Charles  the  Bold,' " 
in  BUorteal  Emai/§,  first  series,  1872,  pp.  S8S-87(^  and  Bidorteal 
Ongnmlm  t4  Eunpe.  1881.  The  great  mHoHmiheeogntpMadter 
AUatdtrBflHgelM,  by  VtJgelio,  Meyer  von  Knonau,  and  von  Wyis 
(Znrleh,  1B7(Q,  la  umflH  Indispensable  to  any  aerloua  student  of 
SwIh  lustory.  Qeitter's  small  maps  are  appended  to  Oeohsli's 
htstoiy,  and  also  pubHshed  separately.  <v.  a.  bl  c.) 

Part  IIL— Literattre. 

It  can  hardly  be  said  of  Switzerland  that  she  pos- 
sesses a  Unly  national  literature.  She  has  a  ]it«ntiire 
in  French  and  a  literature  in  Qerman,  but  these  litera- 
tures are  not  the  czpressioo  of  a  common  intellectual 
life,  for  the  German  and  French  cantons  have  alwa^ 
been  to  some  extAnt  dominated  by  different  ideas  and 
sympathies.  Folitacal  union  has  been  only  in  part 
assooated  with  the  deeper  union  which  relates  to 
purely  ideal  interests.  Even  the  difference  between  ^e 
French  and  the  German  liter^ures  of  Switzerland  does 
not  give  a  complete  oonoeptjon  of  the  divernty  of 
thought  and  sentiment  which  exists  in  the  country. 
Switzerland  has  tdso  produced  Italian  writers  and 
writers  who  use  the  Roman sch  dialect  of  the  Grisons. 
The  Romansoh  and  Italian  branches  of  her  literature 
are  not,  however,  sufficiently  important  to  deserve 
more  than  passing  notice. 

Daring  the  straggles  a^ost  the  Hapsburgs  the 
uaembers  of  the  Coniederation  were  too  seriously  oocu- 
ined  in  defending  their  political  rights  and  in  adding 
to  th«r  territory  to  be  very  eager  for  the  satisfaction 
of  intellectual  needs.  They  produced  some  vigorous 
war  songs,  but  in  other  respects  they  were  content 
with  such  litermtnre  as  might  happen  to  reach  them 
from  neighboring  countries.  At  the  time  of  the  Re- 
formation there  wasmadh  intellectual  activity  in  Switz- 
«riand,  but  it  related  chiefly  to  the  controvergy  of  the 


Protestants  with  iho  Church  of  Borne ;  and  Zwingli* 
Bullinger,  and  the  other  Reformers  of  the  German 
pantons  were  not,  like  Luther,  wise  enough  to  write 
important  treatises  in  the  language  of  the  people. 
They  wrote  chiefly  in  Latin,  reserving  the  use  of  Ger- 
man for  sermons  and  hymns.  One  good  writer  of  this 
period  whose  interest  was  not  confined  to 
theology  was  Francois  Bonnivard,  who,  id-  Ronnivaxd. 
though  a  native  of  Saviyr,  had,  as  prior  of 
the  monastery  of  St  Vii^r,  been  associated  with 
Geneva  before  the  Reformation.  He  was  one  of  the 
most  resolute  of  those  who  opposed  the  ambition  of 
Charles  III. ,  duke  of  Savoy  :  and  it  is  he  whose  suf- 
ferings in  the  service  of  his  adopted  country  have  been 
immiHrtalized  by  Byron  in  ' '  The  Prisoner  of  GluDon. " 
After  his  release  from  imprisonment  he  became  a 
Protestant,  and  wrote  in  French  several  important 
books,  the  chief  of  which  is  his  Ckronigves  de  Genivef 
Tbis  wort  is  written  in  a  bright  and  animated  stjrie, 
and  is  especiallv  valuable  for  its  aooount  of  events  with 
which  the  author  himself  was  connected.  Auother 
vigorous  writer  of  the  16th  century  was 
.lEgidtuB  Tschudi,  who  remuned  loyal  to  Tschodl. 
the  Roman  Church.  He  devoted  hmiself 
with  enthusiasm  to  the  study  of  history.  The  only  re- 
|8ult  oi5  his  labors  given  to  the  world  in  his  lifetime 
I  was  Die  uralt  vjahrhqffHg  attach  RhUtut,  but  several 
1  other  works  have  since  been  published,  tae  most  im- 
Iportant  b«ng  his  Chrtmieum  Htfwti&im  and  hia 
Ilauptachlilsm  zu  vertddedenen  AltertkUmem. 

Aner  the  Reformation  a  respect  for  learning  was 
'  maintained  by  the  university  of  Basel,  the  CaroUnum 
,  of  Zurich,  and  various  other  educational  institutions 
I  in  the  leading  towns  of  the  Confederation  ;  but  for  a 
long  time  Switzerland  took  littie  part  in  the  literary 
movement  of  Europe.  Theology  was  still  generally 
thought  to  be  the  only  sulyect  worthy  of  study  by  se- 
rious minds,  and  theologians  continued  to  write  their 
books  in  Latin  (as,  for  example,  C.  Gessner  of  Zurich). 
In  this  respect  their  example  was  followed  by  men  of 
suenoe.  In  the  few  instances  in  which  scholars  be- 
longing to  Qerman  cantons  wished  to  appeal  to  read- 
ers who  were  not  spedalists,  they  wrote  in  Rrendij  for 
Switzerland  was  so  intimately  assodated  in  pohtacs 
with  France  that  the  French  language  was  spoken  bv 
the  educated  (Masses  in  all  parts  of  the  country.  French 
literature  was  the  onlv  modem  literature  of  which  they 
had  any  real  knowledge. 

Early  in  the  18th  century  there  were  many  signs  of 
an  intellectual  awakenrngb^th  in  the  German  and  in 
the  French  district.  The  literary  activity  manifested 
in  the  German  cantons  was  indirectly  connected  with 
the  faot  that  they  had  been  gradually  acquiring  a 
stronger  sense  of  political  independence.  They  had 
been  alienated  from  France  by  the  arrogance  of  the 
FVench  Government,  and  had  been  forced  to  consider 
whether  it  might  not  he  p<H9nUe  for  Switseriand  to 
defend  her  own  interests  without  foreign  patnniage. 
Here  and  there  scholars  began  to  int^est  uiemselves 
in  Swiss  history,  and  to  take  pride  in  the  aefaieve- 
tnents  of  the  forefathers  of  the  republic:  and,  in  pro- 
portion as  patriotic  sentiment  increased,  thoughtftd 
men  became  less  inclined  to  take  alt  their  ideas  from 
the  country  to  which  alone  they  had  hitherto  looked 
for  intellectual  guidance.  They  studied  with  greater 
earnestness  the  literatures  of  Greece  and  Rome,  and 
some  of  them  tamed  to  Enf^lish  literature,-  with  which 
the^  had  not  up  to  this  time  had  the  slightest  ao- 
qufuntance.  These  influences  gave  a  powerful  impe- 
tus to  the  best  aspirations  of  the  German  population 
of  Switzerland,  and  it  was  not  in  literattire  only  that 
important  results  were  aehieved.  Memben  of  the 
family  of  Bernoulli  at  the  university  of  Basel  had 
already  been  doing  j^rcat  work  in  mathematics:  and 
now  the  fame  of  Switzerland  as  a  country  favorable  to 
the  development  of  science  was  extended  by  manyin- 
vestigatora,  the  best  known  of  whom  were  Euler,  Hal- 
ler,  SoheudizeT,  and  H  uralt 
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Tb»  writer  who  first  gave  exprearion  to  the  most 
characteristic  literary  conceptions  of  his 
time  in  Switzerland  was  J.  J.  Bodmer,  a 
natiTe  of  Zurich.  He  was  a  good  classical 
■cholar,  and  in  yonth  had  made  himself  familiar  with 
Bomeof  the  masterpieces  uf  English, French,  and  Italian 
literature.  In  '  1 721 ,  in  association  with  his  fnend 
Breitinger,  a  learned  Protestant  clergyman  in  Zurich, 
he  be^n  to  issue  the  Dixctirte  tlrr  Jaaier,  written  in 
imitation  of  the  style  of  the  English  essayists.  In  this 
periodical  the  two  friends  criticized  freely  the  works 
of  some  popular  German  vereifiers.  and  they  wrote 
with  so  much  force  and  confidence  that  they  soon  ex- 
ennsed  considerable  influence  not  only  in  Switzerland 
but  in  Germany.  When  the  value  oi  their  woric  was 
begioning  (o  be  reoognized,  a  high  place  was  taken 
among  Gterman  men  of  lettere  by  Uottsched,  a  profes- 
sor at  Leipsia  He  was  an  ardent  admirer  of  the  clas- 
■io  drama  of  France,  and  ^thered  around  him  a  num- 
ber of  enthusiastic  disciples,  known  as  the  Saxon 
school.  For  some  time  he  was  on  friendly  terms  with 
the  Swiss  critics,  with  whom  he  agreed  in  condemning 
the  wild  extravagance  of  Lnhenstein  and  his  imitators. 
But  when  Bodmer  and  Breitinger  went  on  to  praise 
English  literature,  and  to  call  attention  especially  to 
the  splendid  qualities  of  Milton,  (Uottsched  denounced 
their  opinions  as  utterly  false  and  misleading.  The 
result  was  that  a  Utter  cootroversv  broke  out  between 
the  Saxon  and  Swiss  schools,  Bodmer  and  Breitinger 
preaenUng  an  eUborate  Matrakent  of  critical  doctrine, 
the  fwmer  in  Vom  Wundnharen  m  der  Panie  (1740), 
the  Utter  in  ICn'tuche  Dichtkurut  (1740).  Hiecon- 
troveray  was  followed  with  great  interest  by  many 
readerB,_and,  although  it  was  by  and  by  almast  for- 
gotten, it  helped  to  prepare  the  way  for  the  outburet 
of  German  bterature  begun  by  Klopatock,  W'ieland, 
and  Lessing.  The  theories  of  all  the  combatants  were  to 
some  extent  crude  and  even  grotesque,  but  Bodmer 
and  Breitinger  did  excellent  service  bf  the  vigor  with 
which  they  protested  against  the  notion  that  poetry 
is  merely  the  woA  of  the  understanding  acting  in  sub- 
jection to  rigid  ruleSj  and  by  their  enthusiastic  appre- 
dation  of  great  English  writers.  Bodmer  also  o|>ened 
fiesh  sources  of  inspiralJon  by  editing  a  part  of  the 
I^StdunMnlietlaaA  some  poems  of  the  Minnesinger, — 
undertakings  in  which  he  antitnpatol  the  labonof  the 
Romantio  school.  lie  wrote  an  epic,  the  Noachide, 
and  several  dramas,  but  his  work  as  a  poet  is  feeble 
and  unimportant  in  comparison  with  his  achievements 
as  an  editor  and  critia 
A.  Ton  Haller,  who  made  his  fume  chiefly  as  a  man 
of  science  (see  vol.  xi.  p.  354),  ranked  in 
Haiier.  literature  also  among  the  foremost  men  of 
his  day.  His  poems  are  too  directly  didactic 
to  give  much  pleasure  to  modern  readers,  but  in  some 
of  them — especially  Die  j4/pfn— there  are  passages  of 
striking  force  and  beauty.  Halter  knew  the  Alps  not 
merely  from  books  but  by  having  visited  them,  and  to 
him  belongs  the  credit  of  having  revealed  that  theyap- 
iwal  powerfull/  to  the  imaf^ataon,  and  of  having  asso- 
datea  them  with  great  thonghts  and  asj)irations.  He 
wrote  several  prose  romanoes,  but  outside  of  Switzer- 
land these  works,  which  had  many  readers  at  the  time 
of  their  jinblicaUon.  are  now  practically  forgotten. 
A  Swiss  writer  of  the  18th  oentuiy,  who,  as  a  poet, 
became  more  famous  even  than  Haller  was 
GtMoet.  Solomon  Gessner.  At  Berlin  and  Hamburg 
he  came  under  the  influence  of  Ramler  and 
Ha^om,  and  after  his  return  to  his  native  town 
Zurich,  where  he  lived  as  an  artist,  he  published  a 
series  of  idyllio  poems  which  excited  universal  admi- 
aation.  The  moat  popular  of  hiswritingswas  his  prose 
idyl,  Der  Tod  Ah^s  (1>58),  This  work  was  translated 
into  many  languages,  and  was  received  with  not  less 
&vor  in  Germany,  France,  and  England  than  in  Switz- 
erland. There  is  not  much  serious  thought  in  Gess- 
nei^s  woricB,  and  his  sentiment  sometimes  degenerates 
into  Bontimentdism,  but  a  permanent  pkoe  is  secured 


I  for  him  in  literature  by  his  simple,  load  style  ind  V 
the  delicate  grace  of  his  dcetches  of  ideal  teguaj. 
Tliese  qualities  were  warmly  appreoated  bf  Leaibf 
and  afterwards  by  Goethe. 

Of  the  German  Swiss  poets  who  were  bom  aAcr 
Ges-«ner  had  become  famous  the  best  were 
J.  G.  Salis-Scewis and  J.  M.  Usteri.  Salis- 
Seewis    was   acquainted   with  Goethe, 
Schiller,  Herder  and  Wieland,  but  be  was  not  somneli 
influenced  by  them  as  by  a  greatly  inferior  poet. 
Matthtson.  whose  ideas  and  methods  uosely  reflemUd 
his  own.    There  is  little  variety  of  sentiment  in  tbe 
poems  of  Salis-Seewis,  but  their  uniformity  of  toneis 
prevented  from  being  tiresome  by  his  perfect  sioeeiitj 
and  by  the  vividness  of  his  diction.  Lsteri  „^ 
wrote  at  least  one  song — F^at  each  des 
Lebens  " — which  became  popular  among  Oermusof 
all  dasses,  but  his  most  important  writings  were  «»e 
clever  stories  in  the  German  dialect  of  Znridi. 

Philosophy,  in  the  strict  sense  of  the  teim,  vu  not 
profoundly  studied  in  the  German  cantons  in  the  I8tlt 
century,  but  phUoeophical  problems,  especially  those 
relating  to  ethics,  were  discussed  in  a  popular  strlehf 
a  f^ood  many  more  or  less  ahle  writers.    Of  these 
writers  one  of  the  most  renowned  was  J.  G. 
Ztmmermann.  Hlschiefwritin^are  Uther 
die  Eintnmkeit  (1755)  and  lont  A^ation- 
nUtohe  (1758).    These  works  present  a  strange  codh 
bination  of  cynicism  and  sentimentalism,  wi  the/ 
profoundly  imprrased  Zimmermann's  contempraaiies, 
and  were  translated  into  most  European  knguge. 
J.  G.  Sulzer  spent  the  greater  part  of  his 
life  in  Berlin,  where  he  was  held  in  much 
esteem  at  the  time  when  Leasing  was  bcginninff  to 
make  a  name  as  a  critic  and  dramatist.  Hisprtnapal 
work  is  his  AUgemfine  Theorieder  tdtonea  Kiimtf.  id 
which  he  tried  to  present  a  complete  exposition  of  the 
laws  of  art.  starting  with  the  philosophical  prind{dES 
of  Wolf,  and  combining  them  with  critical  doctnim 
derived  from  English  and  French  writers.   His  st^ 
is  somewhat  cold  and  formal,  and  to  later  generatkms 
his  governing  thoughts  have  seemed  meagre  isd 
unfruitful.    H.  K.  Hirzel  wrote  Dot  BSd 
eiiien  vahren  Jhtrioten  (1767)  and  various 
otho:  works,  in  which  he  displayed  a  conadenble 
power  of  ezponnding  and  illustrating  great  mml 
principles.   He  is  remembered  diiefly,  Dowever,  by  a 
charming  description  which  he  wrote  of  a  day  speat  h' 
Klopetock  and  himself  with  some  friends  on  the  Iak« 
of  Zurich, — a  day  celebrated  by  Klopstock  in  one  of  the 
finest  of  his  early  odes.   J.  K.  Lavater 
made  some  reputation  as  a  poet,  but  he 
owed  his  fame  chiefly  to  his  I^^sioffnonuMehe  Fmg- 
mente  (1775-78),  in  which  he  sought  to  devdop  th» 
idea  that  the  face  presents  a  perfect  indication  of  i^- 
acter,  and  that  ph^iognomy  may  therefore  be  tnated 
as  a  science.    His  notions  are  arfii^rary  and  rather 
mystical,  but  he  exprewed  them  with  so  much  vigorud 
enthusiasm  that  he  found  many  admirers  and  diadples. 
J.  H.  Postaloxsi  was  a  leas  pretentiooB  but  p-^u. 
infinitely  more  useful  writer  than  Lavater. 
Early  in  life,  mainly  through  the  influence  of  RoosBetn. 
he  became  impressed  by  the  oeoesaity  of  a  radinl 
change  in  the  methods  or  popular  education  ;  and  with 
splendid  self-sacrifice  he  devoted  his  energies  to  the 
task  of  realizing  his  ideas  and  of  inspiring  others  inn 
a  sense  of  their  importance.    His  writings — of  whin 
Lienhard  und  Gertrud  is  the  best — are  not  distiB- 
guished  by  any  remarkable  literary  qualities,  bot^ 
theories  made  his  name  famous  all  over  theariliM 
world,  and  children  in  ever^  good  school  mi^itBlK 
said  to  profit  indirectly  by  hislabors. 

In  the  ISth  century  the  German  cantons  prodoced 
many  writere  on  historical  subjects.  One 
of  the  most  distiiigniBhed  of  mem  was  L 
Iselin,  who,  in  his  Geac&uAfe  der  MeiuehMeA  (^'^ 
offered  suggestions  altin  to  those  which  were  aftamiB 
set  forth  with  wider  knowledge  and  deeper  ina^  >>f 
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Herder.  J.  H.  Tschudi  and  J.  J.  Tsohudi,  desccnd- 
ante  of  .^^dius  Tsdiudi,  also  did  much 
TKhudifl.  good  work  as  hiBtorians.  Greater  than 
any  of  these — the  foreinoBt  historical  writer 
of  Switzerland — was  J.  von  MtiUer,  whose  writinjrs 
MOiier  marked  an  era  in  German  literature.  His 
masterpiece  is  his  Gaduehte  der  tckioei- 
teritcheH  EUlgen^tut^fi  (1780).  Mliller  liad  not 
an  adequate  api>reciation  of  the  laws  of  evidenoe 
in  historical  inquiry,  but  he  was  Indefatigable  in  re- 
search, and  no  German  historian  of  bis  time  had  so 
great  a  power  of  bringing  out  the  signiBcanoe  of  facts 
vj  bis  method  of  grouping  them.  His  style,  although 
sometimes  obscure  and  rhetorical,  was  often  made 
warm  and  glowing  by  bis  eager  loTe  of  freedom  and 
justice. 

The  literary  movement  of  the  French  districts  in  the 
I8tb  century  bad  littJe  direct  relation  with  that  of  the 
German  cantons.  It  sprang  chiefly  from  the  influence 
of  French  refugees,  who  flocked  in  great  numbers  to 
western  Switcenand  after  the  revocation  of  the  edict 
of  Nantes.  The  most  energetie  of  the  French  writers 
Btmnm^t  Switzerland  in  the  first  half  of  the  18th 
tmrgam  cent  ury  was  Bourguet,  the  son  of  a  relVigee. 
He  travelled  in  Italy  and  Holland,  and  on  his  return 
to  Geneva  founded  the  Bihliothique  Itaitqm,  which 
^IMared  from  1729  to  1734.  In  canning  on  this 
periodical,  which  extended  to  eighteen  volumes,  Bour- 
guet was  aided  by  a  good  many  Swiss  writers — among 
others  by  Abraham  Racbat  and  Loys  de  Boohat  of 
Lausanne.  Bourguet's  ooUeaguee  also  contributed 
articles  to  French  periodicals  of  a  similu  V  ind  in  Hol- 
land, three  of  which— the  Bif)lwt?tiqite  l/itivertelte  et 
Historique,  the  BibliotJiigiie  Chome,  and  the  Bihlio- 
thique  Ancimne  et  Modeme — were  conducted  by  Jean 
le  Olerc,  a  native  of  Geneva.  In  I7S2  Bourgnet  started 
at  Nendi&tel  the  Memtre  Suiite,  which  vent  on  until 
1784  and  did  much  to  stimulate  the  interest  of  its 
readers  in  science,  literature,  history,  and  archseolugy. 
The  indefatigable  editor  and  his  colleagues  did  not 
confine  themselves  to  journalistic  work.  One  of  bis 
books — Tmifi  <fc<  Pitn/aciions — was  an  important 
contribution  to  ideology  ;  and  Loys  de  Bochat  wrote  a 
earefnl  book  entitled  Jf^»M(>(w  Critii/tn^s  »ur  V  Histotre 
Aneiatne  de  la  Suisse.  Rucliat  was  the  author  of 
Ilistoire  de  la.  Reformatitm  de  la  Suisse  and 
of  Dilices  de  la  Suisse.  The  writings  of 
J.  P.  dc  Crousaz,  a  friend  of  Bourguet,  display  no  re- 
markable qualities,  but  two  of  them,  his  Exameno^ 
Pope's  Etsa}f  on  Man  and  his  Comnientaire  on  the  same 
poem,  have  some  interest  for  English  readers.  An  £ng- 
ush  traodation  of  the  Examen  hy  Mrs.  Eliubeth  Car- 
ter was  published  in  1 739,  and  led  to  the  intervention  of 
Warburton,  who  considered  it  necessary  to  prove  that 
the  Essa^  was  not  in  any  way  hostile  to  religion. 

During  the  second  half  of  the  18th  century  all  Europe 
^  was  reading  the  works  of  a  Swiss  writer,  by 

far  the  most  illustrious  man  of  letters  whom 
Switzerland  has  produced — J.  J.  Rousseau.^  He  moved 
civilized  mankind  by  many  a  doctrine  which  no  one 
now  holds  to  be  true,  but  he  owed  bis  astonishing  in- 
fluence not  so  much  to  bis  fallades  as  to  his  passionate 
zeal  for  the  rights  of  the  poor,  to  his  enthusiasm  for 
the  fiece  development  of  individual  character,  and  to 
the  power  with  which  he  reflected  in  his  writings  the 
beauty  and  the  splendor  of  the  external  world.  Of 
his  own  happiness  he  made  shipwreck;  but,  if  we 
judge  his  work  simply  by  the  pra^eal  results  which 
sprang  from  it,  he  was  perhaps  the  greatest  literaiV 
force  of  modem  times.  His  family  was  of  French 
origin,  bnt  it  bad  been  so  long  settled  at  Geneva 
that  it  had  become  thoroughly  Swi^,  and  to  this  fact 
were  due  some  of  the  most  striking  characteristics 
of  his  genius.^  Free  and  republican  Switzerland  was 
the  onlv  Continental  country  whose  institutions  were 
favorable  to  the  growth  of  the  ideas  with  which 
Bonsseau  shook  to  its  centre  the  political  and  sodal 
system  of  tbe  18th  ceotoiy. 
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Of  the  other  French-writers  of  Switzerland  in  Uiis 
age  tbe  most  eminent  was  perhaps  H.  B. 
de  Saus."jure,  who,  in  his  Voj^agei  dans  lea  °*vBSQn. 
Alpes  (177&-79),  presented  in  a  lucid  and  attractive 
style  the  results  oi  much  careful  observation.  He  was 
one  of  the  founders  of  geology,  and  made  important 
contributions  to  several  other  sciences.   Another  dis- 
tinguished 8(uentdfio  writer  of  this  time  was  BomieL 
Charles  Bonnet,  the  author  of  several  valu- 
able  works  on  natural  history  and  psychology.  His 
general  concei)tion  of  the  order  of  the  world  he  devd- 
oped  systematically  in  his  Contemplation  de  la  Nature 
(1764).  Much  good  work  was  also  done  by 
the  brothers  De  Luc,  one  of  whom,  Jean-  "^^^ 
Andr^  de  Luc,  gave  in  Lettrea  sur  Queues 
Parties  de  la  Suisse  (1787)  a  very  vivid  picture  of  the 
physical,  social,  and  political  peculiarities  of  a  portion 
of  Switzerland. 

Some  clever  books  were  written  by  Madame  de 
Charri^re,  a  native  of  Utrecht,  who  setued 
with  her  hosband  in  tbe  principality  of  dj^^^ 
Nenohfttd  in  1771.  Much  interest  was  ex* 
cited  by  her  lively  Lettra  Ecrites  de  Lavtanne  and  by 
her  Lettres  Newh&tdotMM^  and  both  in  Switzerland 
and  in  France  there  were  many  admirers  of  her  Man 
Sentimental  and  of  the  corresponding  work  Lettres  de 
Mistress  Hetdey.  Samuel  Constant,  the  father  of 
Benjamin  Constant,  wrote  CamiUe  and  some  other 
romances  in  the  form  of  letters ;  and  Contes  Moranx, 
in  tbe  style  of  Marmontel,  were  written  by  J.  Senelner, 
who  did  better  work  as  an  investigator  in  phyues  and 
physiology. 

In  the  second  hidf  of  the  18tb  century  there  were  in 
French  Switzerland  many  ardent  students  of  history. 
One  of  the  ablest  of  them  was  P.  H.  Mallet,  u-iiBt 
who  took  as  his  speciiU  subject  the  antiqui- 
ties  of  northern  Europe,  but  wrote  also  works  on  the 
general  history  of  Denmark,  Brunswick,  B^iMMr 
and  Hesse.    B^ranger  was  tbe  author  of  a  "^""t"- 
Sittoire  de  Geiiioe ;  and  Lamberty,  who  had  served 
as  secretary  of  sevenl  legations  in  Hdhmd  T.„hef,_ 
and  Germany,  lm>ught  together  in  his 
Miniotres  many  interesting  details  about  events  of 
which  he  had  personal  knowledge.   A  good  hititory 
of  Switzerland  to  tbe  17th  century  was  written  by  I^ 
Watteville,  and  Philibert  dealt  with  the  same  subject 
in  a  work  entitled  Let  Revolntioiu  de  la  Haute-AUe- 
magne,  in  which  he  brought  the  story  „ 
down  to  1468.    Q.  E.  von  Haller  wrote 
several  excellent  historical  works,  the  most  important 
of  which  was  his  BibUothde  der  Schuxizerge$chickte. 

Fhnn  the  latter  part  of  tlie  18Ui  oentniy  onwards 
Wench  Switseriand  has  produced  moxa  infioeDtial 
writers,  but  they  have  been  so  intimately  oonneoted 
with  France  that  theirworks  properly  belong  to  fVench 
Hten^ore.  Ne(^er,  who  played  so  gKnH  a  part  in 
France  before  the  Revolution,  was  one  of  the  greatest 
writers  of  bis  age  on  politics  and  finance:  and  h» 
daughter  Madame  de  Stael,  whom,  although  she  was 
bom  in  Paris,  Switzerland  may  also  clum,  stands  in 
the  front  rank  of  woui^n  who  have  devoted  themselves 
to  literature.  Her  most  brilliant  work,  Corinne^  was 
perhaps  of  less  real  importance  than  De  VAUemoffne, 
nom  which  Frenchmen  obtained  for  the  first  time  au- 
thentic infonnaUon  as  to  the  intellectual  develoiHnent 
of  Germany.  Benjamin  Constant  wrote  a 
work  on  the  source,  forms,  and  history  of 
religion;  hevrasalsotheauthorof ^'i^/nAe. 
a  romance,  and  adapted  Schiller's  WnUeHxtein  for  the 
FVench  stage.  But  nis  principal  work  is  tbe  collection 
of  his  Disootirs  Proaonofs  d  In  Chambre  des  Diputis, 
in  which  he  eloquendy  defends,  from  many  points  of 
view,  the  principles  of  constitutional  government  De 
Sisiriondi  dispJayed  astonishing  energy  as  a  BtamoBdi 
writer  on  history,  literature,  and  political 
economy,  and  it  is  still  neces:*ary  for  students  of  the 
subjects  on  which  he  wrote  to  consult  his  works.  His 
]&tmrt  da  Fraiigait^  although  planned  oa  too  vast 
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a  scale,  is  a  voodeHul  mooument  of  ioduBtiy,  tearniag, 
and  literary  skill,  and  not  leas  valoable  in  their  own 
way  are  bis  Hi$tcvre  dm  la  Renaiuance  de  la  I^barti 
Italic  and  his  De  la  LitUrature  du  Midi  de 
VEurope.  A.  Vinet,  an  eminent  Protest- 
ant theologian,  produced  a  great  imprefisioa 
by  bis  Ditoourt  mr  Quelques  Svjets  Rdiaietix  and 
TariooB  other  theological  works,  which  are  mil  of  vig- 
orous thought  expressed  in  a  clear,  direct,  and  manly 
Tflnife  style.  Among  Swiss  novelists  R,  Topffer, 
^  author   of  L'Heritage,    TraverUe,  and 

many  other  works,  takes  a  distinguished  place.  His 
earlv  writing  attracted  the  attention  of  Gfoethe,  who 
read  them  with  pleasure ;  and  Sainie-Beure,  in  prais- 
ing ITdpffer's  methods,  gave  utterance  to  the  general 
opinion  of  educated  Frenchmen.  The  three  raothna 
Andr€,  Antoine  Eiis^,  fxiA  Jod  Gheibu- 
liez,  and  their  ustera  Auienne  and  Madame 
Tourte-Cherbnliea,  were  all  well-known 
writers ;  and  Victor  Cberbuliez,  the  son  of  Andr6,  is 
one  of  the  brightest  and  most  fertile  noveUsts  of  the 
present  da,y  in  IVrnnoe.  He  commands  respect  also  as 
a  writer  on  politics. 

In  the  later  literature  of  the  German  cantons  there 
are  not  so  many  famous  names  as  in  the  later  literature 
of  the  French  cantons.  Of  a  group  of  writers  who 
oonnected  the  influenoes  of  the  18th  century  with  those 
AitnrUnL  ^9^^'  J-  ^-  Albertini  was  the  most 

original;  but  he  appealed  to  a  compara- 
tively small  class.  He  was  a  bishop  in  the  church  of 
the  Moravian  Brethren,  and  his  poems  give  powerful 
expression  to  the  deej^  rducioiiB  sentiment  of  his 
sect.  A  romanoe  b7  J-  C.  Appenzeller — 
jjj^-  Oertrud  von  Wart  (1813)— was  so  popolar 
that  it  was  translated  into  French,  Dutch, 
and  English  :  but  it  has  not  maintuned  the  high  place 
whteh  was  for  some  time  attributed  to  it    J.  R. 

Wyss  edited  the  Alpenroten  from  1811  for 
about  twenty  years,  and  for  this  periodical 
he  wrote  many  poems,  taking  his  subjects  chiefly  from 
Swiss  history  and  legends.  He  completed  and  pub- 
lished a  Btoiy  begun  by  his  father,  Der  Schtoazennche 
Robtnton,  translations  of  which  have  been  widely  cir- 
culated in  France,  Spain,  England,  and  America.  He 
also  wrote  "Rufst  du,  mein  Yaterland," 
the  great  national  song  of  Switradand.  A. 
E.  SrohUch  was  a  good  writer  of  fmUes, 
and  J.  A.  Henne  made  a  considerable  reputation. 
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not  only  ss  a  poet  but  as  the  writer  of  a  wwk 
entitled  Manethos,  die  Origmn  uniertr  Gaekidae 
und  Chronolo^e,  in  whidi  he  sought  to  prore  the 
European  origin  of  the  Aryan  race.  T. 
Meyer-Merian,  author  of  the  well-knowu  JlSitt 
song,  * '  loh  gittg  80  ganz  alleine, ' '  was  also 
a  vigorous  dnunalast.  Dramatic  and  lyrical  pounsof 
some  power  were  written  by  T.  Bom- 
hauser,  hnt  they  were  too  plainly  intended 
to  serve  a  political  party  to  have  perma- 
nent significance.  A  more  poetical  writer 
Reber,  whose  Btlder  avs  deti  Burgtatder- 
Kriegm  present  a  series  of  slowing  pictures 
irom  one  of  the  most  splendid  penoos  of  Swiss  histwy. 

All  these  writers  were  surpassed  by  Albert  Bibuu, 
known  as  Jeremias  Qotthelf  from  the  title  biisIim. 
of  his  first  bod^  He  was  the  vicar  of 
Ltttaetfllin,  and  for  many  years  found  ample  scope  fi» 
hisenergiesinquietworksof faenevolenoe.  DerSatur- 
^iegd,  oder  Leberugeachi^te  da  Jeremia*  Gotdulf, 
published  in  1836,  when  he  was  neariy  fort^  years  of 
age,  at  once  made  his  name  famous,  and  it  was  fol- 
lowed by  l/li  der  KnedU,  UU  der  Piichter,  Leiden 
vnd  Freudai  einet  Schtdmeiaters,  and  other  powerfol 
tales.  The  charm  of  his  writings  springs  mm  the 
fact  that  they  are  an  aocnrate  representation  of  the 
thoughts,  feelings,  and  batuts  of  the  people  amwig 
whom  he  labored.  Bitiius  was  a  man  of  an  ardent 
and  impulnve  temper,  hut  a  close  observer,  capabie 
of  penetrating  fiur  below  the  surface  of  life,  and  en- 
dowed with  a  lemariuble  faculty  of  reprodudog  hb 
impressionB  in  striking  imannative  puAmraB.  ^ 
style  is  often  rough  and  carueas,  but  his  artisUc  de- 
fects are  never  serious  enough  to  interrupt  tbe  fiee 
development  of  his  fteek  and  vivid  oonceptions. 

Another  G«nnan  writer  of  Switserland  whose  nute 
is  wdl  known  beyond  the  limits  of  his  own 
country  is  GotdVied  Keller.  He  eatablished  Kdier. 
his  reputation  by  his  romanoe  Der  GrUne 
Beinneh  (1 854),  and  afterwards  he  puUisbed  Die 
LetUevon  Sddwyla,  a  series  of  tales  of  village  life,  utd 
Siebm  Lagenden.  He  is  also  the  author  of  somt 
volumes  of  poems. 

8m  £.  H.  OanllieUT,  hudea  mr  VSittovrt  LUtirMn  it  b 
Suite  iVawfotae  (1856) ;  J.  C.  KSrikofer,  Die  sekweiavudu 
ZMeratur  dea  Bd>(w>iifiH  /aferkwidarit  (1861) :  and  B.  Wdiei, 
DU  poeHaekt  A'aMonoQilaraliir  der  daOtdiat  SekmeiM  (1S8S«}. 

(J.  u.) 
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SWORD.  Origmu  and  Bxrfy  itar— The  flword 
IS  a  hand-weapon  of  metal,  distinct  firom  all  miadle 
weapons  on  the  one  hand,  and  on  the  other  hand  from 
staff-weapons, — the  pike,  bill,  halberd,  and  the  like, 
— in  which  the  metu  head  or  blade  occupies  only  a 
flraotion  of  the  effeotave  length.  The  handle  of  a  sword 
I>T0Tide8  a  grip  for  the  hand  that  wields  it,  or  some- 
times for  two  hands :  it  may  add  protection,  and  in 
most  patterns  does  so  to  a  greateror  leBseztent.  But 
H  is  altogether  subordinate  to  the  blade.  For 
want  of  a  metal-headed  lanoe  or  axe,  which  in- 
deed were  of  later  invention,  a  sharpened  pole  or 
« thin-ed^  paddle  will  serve  the  turn.  A  sword- 
handle  without  a  blade  is  naught ;  and  no  true 
sword-blade  can  be  made  save  of  metal  capable  of 
taking  an  edge.  There  are  so-called  swords  of 
wood  and  even  stone  to  be  found  in  ooUeetions 
«f  savage  weapons.  But  these  are  really  flattened 
dube ;  and  the  present  writer  agrees  with  Gen. 
Fitt-Bivers  in  not  believing  that  such  modifica- 
tions of  the  dub  have  had  any  appreinable  influ- 
ence on  the  form  or  use  of  true  aworda.  On  this 
last  point,  however,  the  opinions  of  competent 
arehsBologists  are  so  much  divided  that  it  must 
be  regarded  as  furly  open.  We  will  only  remark 
that  the  oooorrence  in  ocgects  of  human  handiwork 
of  a  form,  or  even  a  series  of  forms,  intermediate 
between  two  typ^  is  not  conclusive  evidence  that 
those  forms  are  historical  links  between  the  differ- 
ent types,  or  that  thete  is  any  historical  oonnec- 
tioa  at  all  In  the  absence  of  dates  fixed  ex- 
ternal evidence  this  kind  of  comparison  will  seldom 
take  us  beyond  plausible  ooi^ectnie.  A  traveller 
irho  had  wm  seen  velocipedes  might  naturally 
suppose,  on  a  first  inspection,  Uiat  the  tricycle  was 
a  modification  of  the  old  four-wheeled  velocipede, 
«Bd  the  bicycle  a  still  later  invention ;  be  would 
perhaps  regard  the  two-wheeled  '*OttD"  as  the 
nistoncal  link  between  tricycles  and  Inoydes.  But 
we  know  that  in  &ct  the  order  of  development 
has  been  quite  different. 

^  It  is  more  difficult  as  a  matter  of  verbal  defini- 
tion to  distinguish  the  sword  from  smaller  lund- 
weapons.   Thus  ui  ordinary  sword  is  four  or  five 
times  as  long  as  an  ordinary  dagger :  but  there 
are  long  duwers  and  short  sworas ;  nnther  will 
the  form  of  uade  or  handle  afford  any  oertun  test 
The  real  difference  Ues  in  the  intended  use  of  tbe 
weapon ;  we  assooate  the  sword  with  open  combat, 
the  dagger  with  a  secret  attach  or  the  sudden  de- 
^nceopposed  toit  Onemightsaythataweapon 
too  large  to  be  ooncealed  about  the  person  cannot 
be  called  a  dagger.   Again,  there  are  large  knives, 
such  as  those  used  bjr  the  Afiidis  and  Afghans, 
irhich  can  be  distinguished  from  swordsonlyDjr  the 
greater  breadth  of  the  blade  as  compared  with  its  length. 
Agiun,  there  are  special  types  of  annSj  of  which  the 
yataghan  is  a  good  example,  which  in  their  usual 
Torms  do  not  look  much  like  swords,  but  in  others  that 
4M3oar  must  be  classed  as  varietaes  of  the  sword;  unleas  we 
^eep  them  separate     a  more  or  less  artifieul  theory, 
xeferring  the  type  as  a  whole  to  a  difierent  origia. 


Of  the  aotnal  origin  of  swoids  we  have  no  direot 
evidence.  Neither  does  the  English  word  nor,  so  Ihr  as 
we  are  aware,  any  of  the  equivalent  words  in  other 
languageSjAiyan  or  otherwise,  throw  any  light  on  the 
matter.  We  only  know  that  swords  are  found  from 
the  earliest  times  of  whwh  we  have  any^  retord  among 
all  people  who  have  aoquired  any  skill  in  metal-work. 
There  are  two  very  ancient  types,  which  we  may  call 
the  straight-edged  and  the  leu-sbaped.  As^rian 


Fio.  1.— 1-6,  Ureek  swords  of  the  claasioal  type  (Oeriiafd'a  OHteUtdte 
VmnbOder).  8-1&,  Roman  swords  ftom  Undenschinlt,  IVoeJUtawf  Bniqf- 
mmffdesrdmiicAatffMrestnUteviklderJrateT^  S,So- 
called  "sword  of  Tiberins"  trom  Mains  (Brit.  Uus.);  7,  Bonn  (private 
collection),  length,  765  mm. ;  8,  legtonary  (monument  at  Wleabaden) ; 
9.  cavalry  (monnment  at  Ualns);  10,  cavalrr  (monnment  atWomn); 
12, 13,  B¥rora  handles  (Kiel  and  Hsini);  11, 14, 15,  Itom  Trajan's  ccdnmn. 

monuments  represent  a  straight  and  nbrrow  sword,  ap- 
^irently  better  fitted  fur  thrusUng  than  cutting. 
Bronie  swords  of  this  form  have  actually  been  found 
in  Etruscan  tomhs,  and  by  Dr.  Schliemann  at  Hyeenn, 
tide  by  side  with  leaf-shaped  specimens.  We  have 
also  mm  MyDenio  some  verv  curious  and  elaborately 
wrought  Mades,  so  hroad  and  short  that  they  must  db 
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oalled  ornamental  daggers  rather  than  swords.  The 
leaf-shaped  hlade  is  common  everywhere  among  the 
remains  of  men  in  the  "  Bronze  Period  "  of  oivilisa- 
tion,  and  4his  was  the  shape  used  by  the  Greeks  in 
historical  times,  and  is  the  shape  familiar  to  us  in 
Greek  works  of  art.  It  is  impossible,  however,  to  say 
whether  the  Homeric  heroes  wore  the  leaf-shaped 
sword,  as  we  see  it,  for  example,  on  the  Mausoleum 
sculptures,  or  a  narrow  straightredged  blade  of 
the  Assyrian- Myoensean  pattern.  In  any  case, 
the  BWord  holds  a  quite  inferior  position  with 
Greek  warriors  of  all  times.  We  nave  not  the 
means  of  pronouncing  which  pattern  is  the 
older.  To  a  modern  eye  the  Assyrian  or  My- 
censoan  sword  looks  fitter  for  thrusting  than 
eutdag.  The  leaf-shaped  sword,  so  far  as  we 
know  from  works  of  art,  was  used  with  a  down- 
right catting  blow,  regardless  of  the  consequent , 
exposure  of  the  swordsman's  body;  this,  now- 
ever,  matters  litde  when  defence  is  left  to  a 
shield  or  armor,  or  both.  The  use  of  the  sword 
as  a  weapon  of  combined  offence  and  defence — 
swordsmanship  as  we  now  understand  it — 'is 
quite  modem.  If  the  sword  was  developed  from 
a  spearhead  or  dag^r,  one  would  expect  it  to 
have  been  a  thrusting  weapon  before  it  was  a 
cutting  one.  But  when  we  come  to  historical 
times  we  find  that  the  effective  use  of  the  point 
is  a  mark  of  advanced  skill  and  superior  oivili- 
Eation.  The  Romans  paid  special  attention  to 
it,_and  Tacitus  tells  us  how  Agricola's  Icgioo- 
ariea  made  short  work  of  the  clumsy  and  point- 
less arms  of  the  Britons  when  battle  was  fairly 
joined.*  The  tradition  was  preserved  at  least  as 
late  as  the  time  of  Yegetius,  who,  as  a  technical 
writer,  gives  details  of  the  Roman  soldier's 
sword  exercise.  Aaiatira  to  this  day  treat  the 
sword  merelv  as  a  cutting  weapon,  and  most 
Asiatic  swords  are  incapable  of  t«ing  handled  in 
any  other  way. 

Hittorical  TVpe*.— The  normal  typesof  swords 
which  we  meat  with  in  historical  times,  and 
from  which  all  forms  now  in  use  among  civilized 
nations  are  derived,  may  be  broadly  classified  as 
straight-edged  or  curved.  In  the  straight-edged 
type,  in  itself  a  very  ancieat  one,  either  thrust- 
ing or  cutting  qualities  may  predominate,  and 
the  blade  may  be  double-edgea  or  single-edged. 
Ilie  double-edged  form  was  prevalent  m  Europe 
down  to  the  1 7th  century.  The  single-edged 
blade,  or  backsword  as  it  was  called  in  Kngland, 
is  well  exemplified  in  the  Scottish  weapons  com- 
monly but  improperly  known  as  olaymores,  and  is 
now  exclusively  employed  for  military  weapons. 
But  these,  with  fewexoeptions,  have  been  more 
or  less  infliienoed  by  the  curved  Oriental  sabre. 
Among  early  double-edged  swords  the  Roman  pattern 
stands  out  as  a  workman-like  and  formidable  weapon 
for  close  fight ;  the  point  was  used-  hy  preference.  In 
the  Middle  Ages  the  Roman  tradition  disappeared,  and 
a  new  start  was  made  from  the  clumsy  barbarian  arm 
which  the  Romans  had  despised.  Gradually  the  broad 
and  all  but  pointless  blade  was  lightened  and  tapered, 
and  the  thrust,  although  its  real  power  was  unknown, 
was  more  or  less  practiced.    St.  Louis  anticipated  Na- 

Eoleon  in  calling  on  his  men  to  use  the  point ;  and  the 
eroes  of  dismounted  combats  in  the  Morte  Darthur  are 
described  as  "foining"  at  one  another.  In  the  first 
half  of  the  16th  century  a  well-proportioned  and  well- 
mounted  cut-and-thrust  sword  was  in  general  use,  and 
great  artistic  ingenuity  was  expended,  for  those  who 
could  afford  it,  on  the  mounting  and  adornment.  The 
'  growth  and  variations  of  the  different  parts  of  the  hilt; 
cariously  resembling  those  of  a  living  species,  would 


>  Agnc.,  36:  "  Brltannorum  gtadfl  Gioe  mucrone  complexum 
armorum  et  in  Kperto  pugn&m  non  tolerabam." 


alone  be  matter  enough  for  an  arohaeological  study. 
One  peculiar  form,  that  of  the  Scottish  basket-hilt,  de- 
rived from  the  Venetian  pattern  known  as  tckiavont, 
has  persisted  to  our  own  (uy  without  material  chanee. 

Quite  different  from  the  European  models  is  uie 
crescent-shaped  Asiatic  sabre,  commonly  called  scimi- 
tar. We  are  not  acquainted  with  any  distinct  evidence 
as  to  the  origin  of  this  in  time  or  place.   The  fame  of 


Fkj,  2.— OrloDtal  swords  (reproduced  by  pemlKloa  from  Efci^ 
ton's  Ilttutraied  Haitdbook  Indian  Armt,  pnblUhed  by  the  In- 
dia Office,  leW).  1,  2.  Decorated  Fenian  anni ;  3,  gaUDtlet  nrord: 


i,  common  type  of  talwttr  (Northwest  ProvinceB) :  .">,  yatairhan 
type;  6,  Persian  taJwAr;  8.  kukri  (Nepal);  -  - 
showing  transition  to  gauntlet  sword. 


the  Damascus  manufacture  of  sword-blades  is  of  great 
antiquity,  as  is  also  that  of  Khor&s&n,  still  the  centre 
of  the  best  Eastern  work  of  this  kind.  Whoever  first 
made  these  blades  had  conceived  a  very  definite  idea,— 
that  of  paining  a  maximum  of  cutting  power  regatdkss 
of  loss  in  other  qualities,— and  executed  it  in  a  man- 
ner not  to  be  improved  upon.  The  action  of  the  curved 
edge  in  delivering  a  blow  is  to  present  an  oblique  and 
therefore  highly  acute-angled  section  of  the  blade  to 
the  object  struck,  so  that  in  effect  the  cut  is  given  with 
a  finer  edge  than  could  safely  be  put  on  the  blade  in 
its  direct  transverse  section.  In  a  well-made  sabi* 
the  setting  of  the  blade  with  regard  to  the  handle 
C' leading  forward")i8  likewise  ordered  with  a  view  to 
this  result.    And  the  cutting  power  of  a  weapon  so 
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shaped  and  moaated  is  undoubtedly  very  great.  But  i  grown  dagger  ;  the  name  occurs  only  in  English  and 
the  use  of  the  point  is  abandoned,  and  the  capaciti^  Welsli ;  in  which  language  fiist,  or  whence  the  name 
of  defensive  ^ise  (to  which  Orientals  pay  little  or  no  |or  thing  came,  is  unknown  (see  Philol.  Soc.  Dut., 
attention)  much  diminished.    These  drawbacks  have  1 8.v.). 

caused  the  scimitar  type,  af\«r  being  in  fashion  for  Modern  European  Developmmta. — In  tlie  course  of 
European  light  cavalry  duriug  the  period  of  Napo-  the  16th  century  the  straight  two-edged  sword  of  all 
Icon's  wars  and  somewhat  longer,  to  be  discarded  In  work  was  lengthened,  narrowed,  and  more  finely 
our  own  time.  But,  as  long  as  Easterns  adhere  to  pointed,  till  it  became  the  Italian  and  Spanish  rapier, 
their  ligid  grasp  of  a  small  handle  and  sweeping  cut  ^  a  weapon  still  Airnished  with  cutting  edges,  but  used 
delivered  from  the  shoulder,  the  Persian  scimitar 
or  Indian  talwdr  will  remain  the  natural  weaiHin 
of  the  Eastern  horsoman.  Indian  and  Persian 
swords  are  oflen  richly  adorned ;  but  their  ap- 
propriate beauty  is  in  the  textnre  of  the  steel 
itaelf,  the  "damascening"  or  "watering"  which 
distinguishes  a  superior  from  a  common  specimen. 
This  prooesB,  long  obscure  to  Europeans,  has  in 
recent  times  been  explained  (see  below). 

There  are  speoial  Asiatic  varieties  of  curved 
blades  of  which  the  origin  is  more  or  less  uncer- 
tain. Among  these  the  most  remarkable  is  per- 
hips  the  yataghan,  a  weapon  pretty  much  coex- 
tensive with  the  Mohammedan  world,  though  it 
is  reported  to  be  not  common  in  Persia.  It  has 
been  imported  from  Africa,  through  a  French  imi- 
tation, as  the  model  of  the  sword-bayonets  which 
have  been  commoD  for  about  a  generation  in 
European  armies;  probaUy  the  French  authori- 
ties caught  at  it  to  satisfy  tiie  sentiment,  which 
lingered  in  Continental  armies  long  after  it  had 
disappeared  in  England,  that  even  the  infantiy 
soldier  after  the  invention  of  the  bayonet  must 
have  some  kind  of  sword.  A  compact  and  formid- 
able hand-weapon  has  thus  been  turned  into  a 
clumsy  and  top-heavy  pike.  If  we  try  to  make 
a  bayonet  that  will  cut  cabbages,  we  may  or  may 
not  get  a  useful  chopper,  but  we  shall  certainly 
get  a  very  bad  bayonet  The  double  curve  of 
tne  yataghan  is  substantially  identical  with  that 
of  the  CToorkha  knife  (A;u^Oi  though  the  latter 
is  so  much  broader  as  to  be  more  like  a  woodman's 
than  a  soldier's  instrument.  It  is  doubtiul,  how- 
efCTj  whether  there  is  any  historical  connection. 
Similar  needs  are  often  capable  of  giving  rise  to 
similar  inventions  without  imitation  or  communi- 
cation. There  are  ^et  other  varieties,  belonging 
to  widely  spread  famiti^  of  weapons,  which  nave 
acquired  a  strong  individuality.  Such  are  the 
awords  of  Japan,  which  are  the  highly  perfected 
working  out  of  a  general  Indo-Chinese  type ,  they 
are  powerful  weapons  and  often  beautifuny  made, 
but  a  European  swordsman  would  find  tnem  ill- 
balanoed  and  clumsv,  and  the  Japanese  style  of 
sword-play  certainly  has  nothing  to  teach  us. 

Other  sorts  of  weapons,  again,  are  so  peculiar 
in  form  or  historical  derivation,  or  both,  as  to  re- 
fuse to  be  referred  to  any  of  the  normal  divisions. 
The  long  Btnught  gauntlet-hilted  aword  (pa0\ 
ibnnd  both  among  the  Mahrattas  in  the  south 
of  India,  and  among' the  Sikhs  and  Ruputs  in  the 
north,  is  an  elongate  form  of  the  broad-tdaded  dagger 
with  a  cross-bar  handle  (feifdr),  as  is  shown  by  a  transi- 
tional form,  much  resembling  in  shwe  and  size  of  blade 
the  mediseval  English  aniace,  and  furnished  with  a 
guard  for  the  back  of  the  hahd.    This  last-mentioned 
l>attem  seems,  however,  to  be  limited  to  a  compara- 
tively small  region.    When  once  the  combination  of  a 
lon^  blade  with  the  gaunUet  hilt  was  arrived  at,  any 
straight  blade  might  be  so  mounted ;  and  many  appear 
on  examination  to  be  of  European  workmanship — Ger- 
man, Spanish,  or  Italian.   There  are  various  other 
Oriental  arms,  notably  in  the  Malay  group,  as  to 
whieh  it  is  not  easy  to  say  whether  they  are  prop- 
erly swords  or  not    The  Blalay  '*  parang  latok  "  is 
a  Icind  of  elongated  chopper  sharpened  by  being 
bevelled  off  to  an  edge  on  one  side,  and  thus  ca{»ible 
of  cutting  only  in  one  direction.   The  antaoe  in(u- 
dentally  mentioned  above  seems  to  be  merely  an  over- 


Pio.  S.— T]ri»lcal  Europ«aa  iwords.  I6tb-l8th  centnrlet.  Re- 
prodoced  by  permlailon  from  Mr.  Egerton  Cvtl«'s  SchooUoxid 
Mamen  Fmee.  1.  Early  16th  cent. :  2,  Oennan,  e.  1560 :  8,  Italian 
nptor,  ttilrd  quarter ISth  cent. :  4.  Spanish  rapier.  !at«  18th  cent ; 
5,  lUulan,  aune  period ;  6,  BngUsb,  aame  period ;  7,  Kntftoh 
mtuketeer's  aword,  early  17tb  cent.;  S,  Spaoteta  broadsword,  earlr 
nthcent.;  9.  Venetian. c.  1590;  10. Italian. Ute Mtb cent;  ll.Bng- 
lish.  time  of  Commonwealth  :  12,  French  rapier,  e.  1690 ;  18,  Oar- 
man  Oamberg,  earljr  17tb  cent. ;  14,  LS,  Bmall-ewords,  1700-17SO. 

chieflpr^  for  thrusting.  We  cannot  say  how  far  this 
transition  was  influenced  by  the  e»toc,  a  mediaeval 
thrusting  weapon  carried  by  horsemen  rather  as  an 
auxiltaiT  lance  than  as  a  sword.  The  Roman  prefer- 
ence of  the  point  was  rediscovered  under  new  condi- 
tions, and  fencing  became  an  art  Its  progress  was 
from  pedantic  complication  to  luddity  and  simplicity, 
and  tne  fashion  of  the  weapon  was  simplified  also. 
Early  in  the  ISth  centui^,  the  use  of  the  edge  having 
been  finally  abandoned  in  rapier-play,  the  two-edged 
blade  was  supplanted  by  the  bayonet-shaped  French 
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dnelling  sword,  on  vhioh  no  improTement  has  since 
been  made  except  in  giving  it  a  still  simpler  guard. 
The  name  of  rapier  is  often  but  wrongly  given  to  this 
by  Koglish  writers.  About  the  same  time,  or  a  litUe 
earlier,  the  primacy  of  the  art  passed  from  Italy  to 
Frauoe,  and  there  it  still  remains.  It  would  take  us 
too  far  to  ooiiBi<^  the  history  of  fendng  here  ;  Mr. 
E^rton  Castle's  work  will  be  found  a  tnutwortbv 
guide,  and  almost  indispensable  for  those  who  wisn 
really  to  understand  the  passages  relating  to  sword- 
pU^  in  onr  EliEabethan  literature,  of  which  the  fenc- 
ing aouie  in  ffambt  is  the  most  famoiu  and  obnoos 
example. 

Meanwhile  a  stouter  and  broader  pattern,  with  sun- 
dry minor  varieties,  continued  in  use  for  militarv  pur- 
poses, and  f^radually  the  single-edged  form  or  broad- 
sword prevailed.  The  well-known  name  of  Ferrara, 
peculiarly  as80ciat«d  with  Scottish  blades,  appears  to 
nave  originally  belonged  to  a  Venetian  maker,  or  family 
of  makers,  towards  the  end  of  the  1 6th  century.  The 
Spanish  blades  made  at  Toledo  had  by  that  time 
■oquired  a  renown  which  still  continues.  Somewhat 
later  Oriental  example,  imported  probably  by  way  of 
Hungary,  indooed  the  curvature  found  in  most  recent 
military  sabres,  whit^,  however,  is  now  kept  within 
luoh  bounds  as  not  to  interfere  with  the  effective  use 
of  the  [mint.  An  eccentric  speoialiced  variety — ^we 
may  call  it  a  "  sport ' ' — of  the  sabre  is  the  narrow  and 
flexible  "schl^er"  with  which  German  students  fight 
their  duels  (for  the  most  part  not  arising  out  of  any 
tj^uarrel,  but  set  trials  of  skill),  under  highly  conven- 
tional rules  almost  identical  with  those  of  the  old  Eng- 
lish **back8wording"  practiced  within  living  memory, 
in  which,  however,  the  swords  were  represented  by 
stidES.  These  "sohUlger'*  duels  cause  much  effusion 
of  blood,  but  not  often  serious  danger  to  life  or  limb. 

There  are  plenty  of  modem  boou  on  salnre-play,  but 
comparatively  little  attuidon  has  been  given  to  its 
seientifio  treatment  It  is  said  that  the  Italian  school 
is  better  than  the  F^noh«  and  the  modem  German 
and  Austrian  the  beet  of  all.  Some  of  t^e  English 
calvary  reramenta  have  ^^ood  traditions,  enriched  of 
Ute  years  the  application  of  a  knowledge  of  fenong 
doived  from  eminent  EVendi  masters. 

7%e  Mannfaeture  of  Swordt. — Mechanical  invention  has 
not  heen  able  to  gapmede  or  equal  hand-work  in  the  pro- 
duction of  good  Bword-blades,  The  swordsmith's  craft  is 
Btitl,  DO  1ms  than  It  was  in  the  Middle  Ages,  essentially  a 
bandieraft,  and  it  requirwabigb  order  of  skill.  His  rough 
material  is  a  bar  of  east  and  hammered  sted  t^>erlng  fraia 
the  centre  to  the  ends,  when  this  is  ont  in  two,  each  half  is 
made  Intoasword.  The  "  tang  "  which  fits  into  the  handle 
is  not  part  of  the  blade,  bat  a  piece  of  wroagbt  iron  welded 
<Hi  to  its  base.  From  this  first  stage  to  the  nnishiDg  of  the 
point  it  Is  ^  hammM^Dd-anvil  work.  Spedtfl  tools  are 
nsod  to  form  grooves  in  the  blade  according  to  the  regula- 
tion or  other  pattern  desired,  but  the  shape  and  weight  of 
the  blade  are  fixed  wholly  by  the  skilled  hand  and  eye  of 
the  smith.  Measuring  tools  are  at  bond,  but  are  little  used. 
Oreat  car©  Is  neoeaaary  to  avoid  overheating  the  metal, 
which  woald  produce  a  brittle  cryst^llne  grain,  and  to 
keep  the  sor&ce  free  tiom  oxide,  whieb  would  be  ii^nrlons 
if  hammered  in.  In  tempering  the  blade  the  workman 
Judges  of  the  proper  beat  by  the  color.  Water  is  preferred 
to  <rfl  the  beet  makers,  notwithstanding  that  tempering 
in  oil  is  mnoh  easier.  With  oil  there  is  not  the  same 
risk  of  the  blade  coming  ont  distorted  and  having  to  be 
forged  straight  again  [a  risk,  however,  which  the  expert 
■wordsmitfa  can  generally  avoid);  but  the  steel  is  only 
Burftce-hordened,  and  the  blade  therefore  remains  liable 
to  bend.  Machinery  comes  into  play  only  for  grinding 
and  polishing  and  to  some  extent  in  the  mannfacture  of 
hilts  and  appartenances.  The  finished  blade  is  proved  by 
being  caused  to  strike  a  violent  blow  on  a  solid  block  with 
the  two  sides  flat,  with  the  edge,  and  lastly  with  the  back  ; 
after  this  the  blade  is  bent  flatwise  in  both  directions 
Ity  hand,  and  finally  the  point  is  driven  through  a  steel 
plate  about  an  eighth  of  an  inch  thick.  In  spite  of  all  the 
care  that  can  be  used  both  in  choice  of  material  and  in 
workmanship,  about  40  per  cent,  of  the  blades  thus  tried 
fail  to  stand  the  proof,  and  are  rejected.  The  process  we 
hvft  briefly  described  ia  that  of  making  a  really  good 


sword ;  of  coarse  plenty  of  chewier  and  commoner  weapoaa 
are  in  the  market,  bot  they  are  hardly  fit  totmetamu^s 
life  to.  It  is  an  interesting  fact  that  the  peculiar  Aill  of 
the  swoidsmith  is  in  England  so  far  hereditary  that  it  cu 
be  traced  back  in  the  same  Camilies  for  several  genet^ou. 

The  beet  Eastern  blades  are  justly  celebrated,  but  tkey 
are  not  better  than  the  beet  European  ones ;  in  fact,  Euro- 
pean swords  are  often  met  with  in  Aaiatio  haiads,  lemonnted 
in  Eastern  ihsbion.  The  " damaseening "  or  "watering" 
of  choice  Persian  and  Indian  arms  is  not  a  secret  of  wo&- 
manship,  but  is  doe  to  the  pecaliar  manner  of  making  the 
Indian  steel  itself,  in  which  a  crystallizing  prooess  is  set  up; 
when  metal  of  this  texture  is  forged  out,  the  result  it  a 
more  or  leas  regular  wavy  pattern  ronning  thnmgh  it. 
No  difference  is  made  by  tUs  in  the  piactical  qaalittet  of 
the  blade. 

The  following  list  of  works  Is  Intended  to  guide  the  reader,ir 
desired,  to  fUUer  acquaintance  with  the  literature  andaatbnt 
tieeof  the  suldect,  and  will,  ItlB  boped, be  found  naefol  for  tlat 
purpose,  but  iidoiBS  not  profess  to  be  in  Itself  sufficient  even  sia 
selection. 

.^i-cAwAvfohd  O-jjmtl  HMory.— R.  F.  Burton.  Tkt  Book  ^Oe 
Suiord  ronlj  odb  viil.  published),  London,  iSSt ;  Colonel  Lanenz 
(nuw  Majar-Gen.  I'ltURlrers),  Cataioaue  tg  AnOmmoloBiieal  OOte- 
Hon.  SotOtf  KentinfllfTn  JfuMum,  London,  1874;  "PrtraltlTe  Wu- 
tuv,"  in  Journal  of  r&e  Royal  United  Service  Institution,  18ST. 
Ift;^.  ises.  Porspi'^  iiil  regions  and  periods,  see  Hon.  Wilbrshsm 
EgvTUm.iautmletl  IhtndSotA  itf  InaUm  Arm»,  published  br  tlw 
India  nmce,  London,  1880;  Undenschmlt,  TraadH*d Bevxifittag 
dea  ronincAai  Ileertg  wdArend  (tar  JTotem^  Brunswick,  189; 
Urviumoqd  hvA  Andeison,  Jaoteat  fiMttM  Wa^mu,  BdlnborA 
and  London,  i^^^l.  The  more  general  tre*ti*e*  and  bandboob 
on  arms  and  acuiur,  tacb  as  Orose,  Heyrlck,  Hewitt,  Lacombe. 
Demmin,  may  be  consulted  with  advantage,  but  are  not  alwan 
to  be  trusted  in  details.  "  The  Forma  and  History  of  tbe  Sword.' 
In  ProeeedbiffiotOxe  Royal  Inttltution,  1888,  by  tbe  presentwrtter, 
gives  AiTther  reforences  and  dtatlons  on  various  points. 

SwordtKontkfp.—Egeitou  C»gllt,Sdtoaltand  Madmef  Fhteefnm 
the  Middle  Apu  to  theEigbUertlh  Oenlurj/,  London,  1885  (includiiif  a 
critical  bibliography);  Vlgeant,  BOlUiiiropliUderEacrime  Amam 
etiiodeme,  Paris,  1883;  Gomard  (assumed  name  of  Poaaellier], 
TMorie de FEKrime,  Pari*.  18*5  (historical  Introduction):  Oiiilet, 
La  Anna  a  te  Duel,  Paris,  1847  (pre&cebv  A.Dumas);  uisprntn. 
fba  PraeUce,  London,  1861;  Nala  and  Observation*  omUu  Artiff 
Fmcinf,  1864;  J.  H.  Wolte.  Lamms  in  8aiw,  dc.  Ixmdon  [180]. 
Tbe  French  offlclal  ManuH  ajlacrbne  (approved  1877)  gives  sven 
clear  and  concise  summary  of  tbe  modem  school.  Cordelolai 
Leemu  tFArmen  (Paris.  187%  2d  ed.)  and  CamiUe  Prtvoat's  Thlartc 
PiiMque  Ik  rE»erime  (Paris,  188«)  arc  the  latest  and  best  treotlMS 
on  the  small-sword.  There  Is  forthcoming  in  Ens^and,  in  Ute 
"  Badminton  Series  "  a  work  on  /Hurfno  by  W.  H.  Foltock  and  F. 
Crauflird  Orove,  to  which  la  added  BQdiolhaa  ArO*  I>umoatoriK,a 
Cbi^frfe  and  GatenU  BtbUoffraphj/  qf  the  Art  <^  Ana,  by  Egerlcsi 

TteJteobisy  — Wllklnaon,  Enginet  qf  War.  London,  1841 ;  Lalbsn. 
"  Tbe  Shape  of  Swocd-Blodes."  Jonroal  of  the  Royal  D.  S.  Instllo- 
tlon,UII2;  ltarey,jehio6«  wr la  itrwei  Alimdka,  Stradnirg,  1841. 
transl.  br  Lieub-Ool.  Maxwell,  London,  iSOOi  (r.  ro.) 

SWORD-FISH.  Sword-fishes  are  a  small  family 
of  spiny-rayed  fishes  {X^hiid<e\  the  prindpal  cham- 
terisiic  of  which  consists  in  the  prolongation  of  tbe 
upper  jaw  into  a  long  pointed  sword-like  weapon.  Hie 


Sword'Hah  {BUlophuna  pvMdte). 

I  "sword"  is  formed  hy  the  ooaleecenoe  of  the  inter- 
maiillary  and  maxillary  bones,  which  poeeees  an  ex- 
tremely bard  texture ;  it  has  the  shape  of  a  much 
elongate  cone,  more  or  lees  flattened  throughout  its 
whole  length ;  the  end  is  sharply  pointed.  It  is 
smooth  above  and  on  the  upper  part  of  the  sides,  and 
rough  below  owing  to  the  presence  of  ionaincnble 
rudimentaiy  teeth,  which  have  no  function. 

The  general  form  of  the  body  is  well  proportjoned, 
somewhat  elongate,  and  such  as  is  always  found  in 
fishes  with  great  power  of  swimming,  as,  for  instance, 
in  the  mackerel  and  tunny,  and  the  tail  terminates  in 
a  powerful  Inlobed  oandd  fin.  A  long  fin  ooea|»eB 
neaHy  the  whole  length  of  the  hvk,  whilst  tlie  anal 
fin  is  generally  interrupted  in  tbe  middle,  and 
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qneatly  appears  to  be  double.  The  skin  ia  \ery  fam, 
partly  naked,  partly  with  Bmall  lanceolate  scales  deeply 
imbraded  in  the  akin.  The  teeth  of  the  lower  jaw 
are,  'Kke  thoae  of  Che  upper,  merely  rudimentary 
atmctares.  which  render  tte  sai&ee  of  the  bone 
nrauh  witlkout  poeseaaiDg  any  spedal  function. 

Sword-fishes  have  been  diTided  into  three  generic 
groups: 

a.  BitUgphortu,  with  a  high  doraal  fin  which  can  be  spraad 
oQt  like  a  sail,  and  with  ventral  ftns  which  are  redoeed  to  a 
pair  of  long  styllferm  AmntdmB. 

i.  IVtni^lMnif,  with  a  dorsal  flaof  which  tbeanterior  rays 
only  are  eloogi^  the  remainder  of  the  flu  being  low  or 
partly  obsolete,  and  with  styliform  Teotnd  fins  as  in  the 
preceding  genus. 

e.  XhkioM,  with  the  dorsal  fln  shaped  ua  in  Tetrapturta, 
hat  witnont  Tmittal  flua. 

^  Sword-fishes  are  truly  pelagic  fishes,  which  either 
singly  or  iu  pairs  or  in  smaller  or  laiger  companies 
roam  over  the  oceans  of  the  troploal  and  subtropical 
tones  of  both  hemispheres.  Some  species  wander 
rwulariy  or  strajr  far  into  the  temperate  seas.  Some 
oy  the  tropical  forms  are  the  largest  of  Acanthoptcry- 

fian  fishes,  and  not  exceeded  in  size  hv  any  other 
^leostean  ;  such  species  attiun  to  a  length  of  nom  12 
to  15  feet,  and  swords  have  been  preserved  more  than 
3  fret  long  and  with  a  diameter  of  at  least  3  inches  at 
the  base.  The  Hutiophori,  which  inhabit  chiefly  the 
Indo-IWfio  Ocean,  but  occur  also  in  the  Atlantic, 
seem  to  possess  in  their  high  dorsal  fin  an  additions 
aid  ftw  looomotioD.  Daring  the  t&pid  movements  of 
the  fish  this  fin  is  folded  downwards  on  the  bai^,  as  it 
would  impede  the  velocity  of  progress  by  the  reostance 
it  offers  to  the  water  ;  but,  when  the  fish  is  swimming 
in  a  leisurely  way,  it  is  firequently  seen  with  the  fin 
erected  and  projecting  out  of  the  water,  and  when 
quietly  floaUng  on  the  snrface  it  can  sul  by  the  ud  of 
the  fin  before  the  wind,  like  a  boat. 

^e  food  of  the  sword-fishes  is  the  same  as  that  of 
tunnies,  and  oooHsta  of  smaller  fish,  and  probably  also 
in  great  measure  of  pelagic  cuttle-fishes.  It  has  been 
aaoertained  by  actual  observation  that  sword-fishes 
prooore  their  food  by  dashing  into  a  school  of  fishes, 
pierdng  and  killing  a  number  of  them  with  their 
swwds ;  and  this  kind  of  w«a^  would  seem  to  be 
idso  paracnlaily  serviceable  in  bUing  krge  cattle-fish, 
Bke  the  saw  of  saw-fishes,  which  is  used  for  the  same 
purpose.  But  the  swords  of  the  large  spedes  of  Ha- 
tiophonu  and  Tetraptuna  are.  bendes,  most  ftwmid- 
able  weapons  of  aggression.  These  fishes  never  hesi- 
tate to  attack  wfaafes  and  other  Urge  cetaceans,  and, 
by  repeatedly  stabbing  them,  generally  retire  from  the 
combat  victorious.  That  they  oombine  in  these  attacks 
with  the  thresher-shark  is  an^  often-repeated  stoiy 
which  has  its  foundaUon  in  the  imuinatlon  of  the  oo- 
ae^er,  and  which  is  fully  disproved  by  the  fact  that 
the  dentition  of  the  threeher-shark  is  much  too  waUc 
to  make  an  impresaon  on  the  skin  of  any  cetacean. 
The  cause  which  exdtee  sword-fishes  to  such  attacks 
is  unknown ;  but  they  follow  the  instinct  so  blindly 
that  they  not  rarely  assul  boats  and  ships  in  a  umilar 
manner,  evidently  mistaking  them  for  oetaoeana. 
They  eaoly  pierce  the  light  canoes  of  tJie  natives  of 
the  ndfio  iuands  and  the  heavier  boats  of  the  profes- 
nonal  sword-fish  fishermen,  often  dangennisly  woand- 
ing  the  persons  sitting  in  them.  Attacks  by  sword- 
fishes  on  ocean-going  ships  are  so  common  as  to  be 
included  among  sea-risks ;  they  are  known  to  have 
driven  their  weapon  through  copper-sheathing,  oak- 
plank,  and  timber  to  a  depth  of  nearly  10  inches,  part 
of  the  sword  projecting  into  the  inside  of  the  ship  ; 
and  the  force  required  to  produce  such  an  effect  has 
been  described  by  Prof.  Owen  in  a  court  of  law  as 
equal  to  "the  aticumulated  force  of  fifteen  double- i 
handed  hammers."  and  the  velocity  as  "  equal  to  that  j 
of  »  swivel-shot,''  and  "  as  dangerous  in  its  effeots  as  i 
m  beavv  artillery  projectile."  Amon^  the  specimens ' 
of  planking  pieraed    sword'fishes  which  are  preserved , 


I  in  the  British  Museum  there  is  one  leas  than  a  foot 
.square  which  iudgscs  the  broken  ends  of  three  swords, 
as  if  the  fishes  had  had  the  object  of  concentoiting 
their  attack  on  the  same  vulnerable  point  of  their  sup- 
posed enemy.  The  part  of  the  sword  which  penetrates 
a  ship's  side  is  almost  alwiqn  broken  off"  and  remains 
in  the  wood,  as  the  fish  is  unaUe  to  execute  sufficiently 
powerful  backward  movements  to  free  itself  by  ex- 
tracting the  sword. 

In  the  Mediterranean  and  on  the  Atlantic  ooasts  of 
the  United  States  the  capture  of  sword-fishes  forms  a 
regular  branch  of  the  fishing-Industry.  The  object  of 
the  fishery  in  the  Mediterranean  is  the  common  Euro- 
pean sword-fish  {Xiphtas  gladiuM),  the  average  weight 
of  which  is  about  one  cwt.,  and  which  is  abundant  off 
the  Siralian  coasts  and  on  the  opposite  coast  of  Cfda- 
bria.  Two  methods  are  employed, — that  by  harpoons, 
chiefiy  used  for  larger  fish,  and  that  by  peculiarly  con- 
structed nets  called  palamilare.   This  fishery  is  vbry 

firoductive ;  acoim>any  of  fishermen  frequently  capture 
rom  twenty  to  fifty  fish  in  a  single  day,  and  the 
average  annual  catch  in  Sid^raad  Calabria  is  reported 
to  be  140,000  kilogrammes  (138  tons).  The  products 
of  the  fishery  are  consumed  prindpally  in  a  fresh  state, 
bat  a  portion  is  preserved  in  salt  or  oil.  The  flesh  of 
the  sword-fish  is  much  preferred  to  that  of  the  tunn^, 
and  always  commands  a  high  price.  This  spedee  is 
oocasionaUy  captured  on  the  British  coast. 

On  the  coastof  the  United  States  a  different  species, 
HUtiophorui  gladitu,  occurs ;  it  ts  a  larger  fisn  than 
the  Mediterranean  sword-fish,  attaining  to  a  length  of 
from  7  to  12  feet,  and  an  average  weight  of  300  or  400 
lb.  It  is  captured  only  by  l^e  use  of  the  harpoon. 
From  forty  to  fifty  vessels,^  schooners  of  some  50  tons, 
are  annually  engaged  in.  this  fishery,  with  an  auregate 
catch amounUng annualLrto about  3400  swora-fishes, 
of  a  value  of  $46,000.  The  flesh  of  this  spedeB  is  in- 
ferior in  flavor  to  that  of  the  Meditemuwan  spedes, 
and  is  prindpally  consumed  after  having  been  pre- 
served in  salt  or  brine. 

UseAil  and  detailed  InformaUonoathesword-flfth  flahery 
can  be  obtained  from  A.  T.  Tozzetti,  "  La  Peeca  nel  Hari 
d'ltalia  e  1»  Peaca  »\V  Estero  esercitata  da  Itoliftoi,"  in 
Oatalogo  EnoaiMotu  ItUentaxiondh  dt  PeMca  t»  BerUno,  1680 ; 
also  from  La  Petea  dH  Pe»(>e-8p<td»  nello  StreOo  di  Marina 
(Messina,  1880),  and  from  G.  Brown  Ooode,  "  Materiala  for 
a  History  of  the  Sword-flsh,"  la  Bmvrt  cf  CtrntwiMioMr 
tfriAmid  riAerUt,  part  vUL,  Waahington,  1883. 

(A.  c.  a.) 

STBARI8,  a  city  of  Magna  Orrncia,  on  the  Gulf 
of  Tarentum,  between  the  rivers  Crathis  (Crad)  and 
Sybaris  (Coscnle),  which  now  meet  three  miles  from 
the  sea,  not  anciently  had  independent  mouths,  was 
the  (ddest  Greek  oolony  in  Uiis  renpn.  It  was  an 
Aohssan  oolony  founded  by  Isus  of  ^dioe  (720  b.c.  ), 
but  had  among  its  settlers  many  Trmsenians,  who  were 
ultioiately  expelled.  PUced  in  a  very  fertile,  though 
now  most  unnealUiy,  region,  and  following  a  libenl 
policy  in  the  admisuon  of  oitisens  from  afi  quarters, 
the  aty  became  great  and  opulent,  with  a  vast  subject 
territory  and  divers  daughter  colonies  even  on  the  lyr- 
riienian  Sea  (Poeidonia,  Laus,  Sddrus).  For  magnifi- 
cence and  luxury  the  SyWites  were  proverbial  through- 
out Greece,  and  in  the  6th  century  probably  no  Hel- 
lenio  <nty  could  compare  with  its  wealth  and  splendor. 
At  lenj^h  contests  between  the  democrats  and  oli- 
garchs, in  which  many  of  the  latter  were  expelled  and 
took  refuge  at  Orotcoa,  led  to  a  war  with  that  city, 
and  the  (>otoniats  with  very  inferior  foroeB  wore  com- 
pletely victorions.  They  rsaed  Sybaris  to  the  ground 
and  tamed  the  waters  of  Oathis  to  flow  over  its  ruins 
(510  B.O.).  Explorations  undertaken  by  the  Italian 
Government  in  1879  have  &iledto  lead  to  a  precise 
knowledge  of  the  nte. 

Rce  Atademt,  vol.  xvli.  p.  73  (MUi  Jaunary,  1880) ;  Lenw- 
mant^  £a  Orm»de-Griee  (USl),  1. 3SS  ig.;  and  Ttaomil. 

STCAHORIS.  See  Fio,  vol.  ix.  p.  135,  and  Ma- 
ple, vol.  XV.  p.  531. 
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SYDENHAM. 


SYDENHAM,  a  suburb  of  London,  in  the  county 
of  Kent,  is  finely  situated  chiefly  on  elevated  ground 
aboat  7  miles  south  of  Charing  Cross,  London.  There 
is  railway  communication  bjr  the  London^  Brighton, 
and  South  Coast,  the  Mid  Kent  branch  of  the  Sonth- 
Eastern,  and  the  London,  Chatham,  and  Dover  lines. 
Formerly  Sydenham  was  a  small  hamlet  of  Lcwisham, 
which  rose  into  favor  from  its  sylvan  beauty,  its  pleasant 
ntuation,  and  its  meditnnal  waters.  These  sprines 
were  discovered  in  1640  on  Sydenham  common.  The 
quality  of  the  water  resemblea  that  of  Epsom,  and  was 
regarded  as  ef&cacious  in  scorbutic  and  paralvtic  afifeo- 
tions.  After  the  construction  of  a  railway  the  suburb 
grew  into  high  repute  as  a  residence,  especially  for  the 
wealthier  commercial  and  professional  classes.  The 
construction  of  the  Crj'stal  Palaoe  (see  London,  vol. 
liv.  p.  846)  in  1854  greatlv  aided  the  prosperity  of 
Sydenham,  although  the  building  is  not  within  its 
faoupdaries.  There  is  a  public  lecture  hall  and  literary 
institute  at  Sydenham  Htll,  and  a  school  of  art,  science, 
and  literature  in  connection  with  the  Crystal  Palaoe. 
The  charitable  institutions  include  a  home  and  infirm- 
ary for  sick  children  and  the  South  London  dispen- 
sary for  women.  The  population  of  the  township 
(area,  1623  acres)  was  19,065  in  1871,  and  26,076  in 
1881. 

SYDENHAM,  Tho.mas  (1624-1689),  "  the  English 
Hippocrates,'*  was  bom  at  Winford  Eagle  in  Dorset 
in  1 624,  where  his  father  was  a  gentleman  of  property 
and  good  pedigree.  At  the  age  of  eighteen  he  was 
entered  at  Magdalen  Halt,  Oxford:  after  two  years 
his  college  studies  appear  to  have  been  interrupted, 
and  he  served  for  a  time  as  an  officer  in  the  army  of 
the  Parliament.'  He  completed  his  Ozfoxd  ooune  in 
1648,  graduating  as  bachelor  of  medicine,  and  eJbont 
the  same  time  he  was  elected  a  fellow  of  All  Souls  Col- 
lege. It  was  not  until  nearly  thirtv  years  later  (1676) 
that  henaduated  as  M.D.,  not  at  Oxford,  but  at  Pem- 
broke Hall,  Cambridge,  where  his  eldest  son  was  then 
an  nnde^raduate.  His  interest  in  medicine  seems  to 
have  been  aroused  at  an  eariy  age.  Nothing  is  known 
of  Sydenham's  life  between  1648  and  1663  ;  but  it  is 
probable  that  he  spent  part  of  the  time  at  Oxford.  It 
u  said  also  (on  the  authority  of  one  Desault,  in  a  work 

Sablisbed  at  Bordeaux  in  1733)  that  he  studied  at 
[ontoelHer,  although  it  is  not  so  stated  by  himself  in 
his  dedicatory  letter  to  Dr.  Mapletoft,  among  the 
other  antobiogtaphioal  facts  there  given.  In  1663  he 
MBsed  the  ezamiDatums  of  the  CoB^  of  I^iyneians 
ibr  their  license  to  practice  in  Westminster  and  6  miles 
round  ;  but  it  is  probable  that  he  had  been  settled  in 
London  for  some  time  before  that.  This  minimum 
qualification  to  practice  was  tiie  single  bond  between 
Sydenham  and  the  College  of  Physioiaos  throughoat 
t^e  whole  of  bis  career.  He  seems  to  have  been  dis- 
trusted by  the  heads  of  the  faculty  because  he  was  an 
innovator  and  something  of  a  plain-dealer.  In  his 
letter  to  Mapletoft  be  refers  to  a  class  of  detractors 
*'  qui  vitio  statim  vertunt  si  quis  novi  alic^uid,  ab  iUis 
non  prius  dictum  vel  etiam  inauditum,  in  medium 
.proferat ' ' ;  and  in  a  letter  to  Robert  Boyle,  written  the 


having  it  said  conoeming  me  tiut  few  miscarry  under 
me  ;  but  [I]  cannot  brag  of  my  oorrespoDdraoy  with 
some  other  of  my  faculty.  .  .  .  Though  yet,  in  taking 
fire  at  m^  attempts  to  i«daoe  practice  to  a  greater  easi- 
ness, plainness,  and  in  the  meantime  letting  the  moun- 
tebMiK  at  Charing  Cross  pass  unrailed  at,  they  contra- 
dict themselves,  and  would  make  the  world  believe  I 
may  prove  more  considerable  than  they  would  have 
me."  Sydenham  attracted  to  him  in  warm  ftiendship 
some  of  the  most  discriminati^  men  of  his  time,  suon 
as  John  Locke  and  Robert  Boyle.  His  first  book, 
Mtthodut  Curmidi  Fe6ref,  was  pnblished  in  1666 ;  a 
second  edition,  with  an  additional  chapter  on  the 
plague,  in  1668;  ami  a  third  edition  much  enlarged 


and  bearing  the  better-known  title  of  Obtenatiouet 
Medicce,  in  1676.  His  next  publication  was  in  1680 
in  the  form  of  two  Epiittolce  Retponaorur,  the  one, 
"On  Epidemics,"  addressed  to  Brady,  r^ius profes- 
sor of  physic  at  Cambridge,  and  the  other  "  On  the 
Lues  Venerea,"  to  Paman,  public  orator  at  Cam- 
bridge and  Gresham  professor  m  London.  In  16^  he 
issuwi  another  Dmertatio  Eputolaris,  on  the  treat- 
ment of  confluent  smallpox  and  on  hysteria,  addressed 
to  Dr.  Cole  of  Worcester.  The  Tractatu*  de  Podama 
et  JJydrape  came  out  in  1683,  and  the  Schahda  Miai- 
toria  de  iVbrce  F^yria  Ingraau.  in  1686.  His  hat  com- 
pleted work,  Proce$su8  Jntegri,  is  an  outline  sketch  of ', 
pathology  and  practice ;  twenty  copies  of  it  were 
printed  in  1692,  and,  being  a  compendium,  it  has 
been  more  often  republished  ooth  at  home  and  abroad 
than  any  other  of  his  writings  separately.  A  fragment 
on  pulmonary  consumption  was  found  among  his  pa- 
pers.  His  collected  writings  occupy  about  600  pages 
8vo  in  the  original  lAtin. 

Hardly  anything  is  known  of  Sydenham's,  personal 
history  in  London.  He  died  in  an  acute  paroxysm  of 
gout  in  Deoemberj  1689.  He  was  buried  in  thechureh 
of  St.  James's,  Piccadilly,  where  a  mural  slab  waspnt 
up  by  the  College  of  Physicians  in  1810. 

Although  Sydenham  was  a  highly  sncceesAiI  practitioner 
and  saw  more  than  one  new  edition  of  his  various  trsctstes 
called  for,  besides  foreign  reprints,  in  bia  lifetime,  his  fiiint 
as  the  either  of  ^^gl'^*  mcidieloe,  or  the  EugLish  Hippoc- 
lates,  was  decidedly  posUramoiu.  For  a  long  time  he  was 
held  ia  vague  esteem  for  the  sncoeH  of  his  oooliiig  (or  rather 
expectant)  treatment  of  smallpox,  (6r  bis  Isndmnam  (the 
drat  form  of  a  tinctare  of  opium),  and  for  his  advocacy  of 
the  use  of  PemviaD  bark  in  qnaitan  agues.  There  wen, 
however,  thoee  among  bis  contempoiariea  who  nndentood 
something  of  Sydenhiun's  importance  in  la^er  matteis  tbia 
details  of  treatment  and  pharmacy,  chief  among  them  beinr 
the  talented  Morton.  But  the  attitade  of  the  aoadenlcat 
madicine  of  the  di^  hi  doabtlesi  shown  forth  in  Lister's  we 
of  Che  term  "  sectaries  "  for  Sydenham  and  his  admirei%  at 
a  tfane  (1604)  when  the  leader  had  heeu  dead  five  years.  If 
there  were  any  doubt  that  the  oppoeition  to  him  was  quite 
other  than  political,  it  woald  be  set  at  rest  by  the  testimony 
of  Or.  Andrew  Brown,'  who  went  from  Scotland  to  inqnira 
into  Sydenham's  practice,  and  has  incidentally  revealed 
what  waa  oommonly  thoaght  of  it  at  the  time,  in  his  l^adt- 
the  Nm  CWre  tf  Faten.  In  the 
series  of  Harvelan  orations  at  tbe  College  of  Phyaicians, 
Sydenham  Is  flnt  mentioned  in  the  oration  of  Arbnthnot 
(1727),  who  styles  him  "smalns  Hippocrates."  Boerhasre, 
the  Leyden  professor,  was  wont  to  speak  of  him  in  his  dsn 
(which  had  always  some  popila  from  England  and  Scotland) 
aa  "  Anglin  Inmeo,  artis  Phmbam,  veram  Uippocratiei  viri 
speoiem."  Haller  also  marked  one  of  tbe  epochs  in  hb 
soheme  of  medical  ^ogresa  with  the  name  of  SydcDham. 
He  is  indeed  famous  because  he  inaugurated  a  new  method 
and  a  better  ethics  of  practice,  the  worth  and  diffiiaive  ioflu- 
oioe  of  which  did  not  beoome  obvious  (except  to  those  wha 
were  on  the  same  tine  with  himself,  snoh  as  JCbrfara)  until 
a  good  many  yean  afterwards.  It  remains  to  consider 
briefly  what  his  innovations  were. 

Pint  and  foremost  he  did  the  t>est  he  coold  for  hb  pa- 
tients, and  made  as  little  as  poaaible  of  the  mysteries  m 
traditional  dogmasof  the  craft.  Ail  the  stories  told  of  him 
are  characteristic.  Galled  to  a  gentleman  who  had  been 
sabjected  to  the  lowering  treatment,  and  flndioK  him  in  s 
pIlffBl  state  of  hysterical  npeet,  he  "coBOelvKl  that  this 
waa  occasioned  pMtly  by  his  long  fllneaa,  partly  by  the 
previoos  evacuations,  and  partly  by  emptlDeas.  I  tbem> 
fore  ordered  him  a  roast  chicken  and  a  pint  of  canary." 
A  gentleman  of  fortnne  who  was  a  victim  to  hypodumdria 
waa  at  length  told  hy  Sydenham  that  he  oootd  do  no  SMtre  te 
him,  bat  Uiat  there  waa  living  at  Invemesa  a  oertala  Dr. 
Robertson  who  bad  great  skill  in  cases  like  hia ;  the  patirat 
jonrneyed  to  Invemeaa  fall  of  hope,  and,  finding  no  doctor 
of  the  name  there,  eame  hack  to  liondini  Ml  of  lagc^  bat 
cured  withal  of  his  oomplatnt.  Of  a  pfeee  with  this  to  hii 
fiunons  advice  to  Bladcmote.  When  Blackmore  flnt  u- 
gaged  in  the  atady  of  physic  he  inqaired  of  Dr.  Sydenham 
what  authors  he  should  read,  and  was  directed  by  that 
physician  to  Don  OnizoU, "  which,"  aaid  he, "  b  a  very  good 
book;  I  read  it  still."  Thwe  were  oases,  he  talis  as.  la  his 
practice  where  "  I  have  conaolted  my  patients  saftty  aad 

1  See  Dr.John  Brown's  fliir*aitariHii;art.'*Or.Andi«wBtowa 

and  Sydenham. 
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IDT  own  repQUtioD  most  eflectaally  by  doing  Dotbinf;*tall." 
It  was  in  the  treatmeut  of  Bmall-poz  that  his  startling  inno- 
Tations  in  that  direction  made  most  atir.  It  wonld  be  a 
mistake,  however,  to  suppose  that  Sydenham  wrote  no  long 
prescriptions,  after  tbe  usbion  of  the  time,  or  was  entirely 
free  from  theoretical  bias.  Doctrines  of  disease  be  bod,  as 
every  practitioner  moit  have;  bnt  he  was  too  much  alive  to 
the  maltiplicity  of  new  facts  and  to  tbe  iuflnite  variety  of 
individual  coQstitDtiona  to  aim  at  symmetry  in  bis  theo- 
retical  views  or  at  consistency  between  liis  practice  and  bis 
doctrines ;  and  his  treatment  woa  what  he  found  to  answer 
best,  whether  it  were  lecundum  artem  or  not.  His  funda- 
mental idea  was  to  t«ko  diseases  as  they  presented  them> 
■elves  in  nature  and  to  draw  up  acomplete  picture  ("  krank- 
heitsbild  "  of  the  Germans)  of  the  objective  characters  of 
each.  Most  forms  of  ill-health,  be  insisted,  bad  a  definite 
type,  comparable  to  the  types  ofanimal  and  vegetable  speciee. 
The  conformity  of  type  in  the  symptoms  and  course  Of  a 
malady  was  due  to  the  uniformity  of  the  cause.  The  causes 
that  be  dwelt  npon  were  the  "  evident  and  conjunct  causes," 
or,  ID  other  words,  the  morbid  phenomena ;  tbe  remote  causes 
ke  thought  it  vain  to  seek  after.  Acute  diseases,  such  as 
feven  and  inflammations,  he  regarded  as  a  wholesome 
conservative  effort  or  reaction  of  the  organism  to  meet  the 
blow  of  some  injurious  influence  operating  from  without; 
in  this  he  followed  the  Hippocratic  teaching  closely  as  well 
as  the  Hippocratio  practice  of  watching  and  aiding  the 
natural  crises.  Chronic  diseancs,  on  the  other  band,  were  a 
depraved  state  of  tbe  humors,  mostly  due  to  errors  of  diet 
and  general  manner  of  life,  for  which  we  ourselves 
were  directly  accountable.  Hence,  bia  famous  die* 
tum  :  "acatot  dico,  qui  ut  plurimum  Deum  habent 
authorem,  sicut  chronici  ipsos  nos."  Sydenham's 
nosological  metbo:l  is  eraentially  the  modern  one, 
except  Uiat  it  wanted  the  morbid  anatomy  part, 
which  was  first  introduced  into  the  "  natural  history 
of  diseases  "  by  Horgagni  nearly  a  century  later. 
In  both  departments  of  nosology,  tbe  acute  and  the 
chronic,  Sydenham  contributed  largely  to  the  natu- 
ral history  by  his  own  accurate  observation  aud 
philosophical  comparison  of  case  with  case  and  type 
with  type.  The  Obtervationea  Mediem  and  the  fint 
Eputaia  Retpmuoria  contain  evidence  of  a  close  study 
of  the  various  fevers,  fluxes,  and  other  acute  maladies 
of  London  over  aseriesof  years,  their  differences  fVom 
year  to  year  and  from  season  to  season,  together  with 
references  to  the  prevailing  weather, — the  whole 
body  of  observations  being  used  to  illnatrate  the  doc- 
trine of  the  "  epidemic  constitution  "  of  tbe  year  or  season, 
which  he  considered  to  depend  often  apon  insemtable  tellu- 
ric causes.  The  type  of  the  acote  disease  varied,  be  found, 
according  to  the  year  and  season,  and  tbe  right  treatment 
conid  not  be  adopted  nntit  the  type  was  known.  There  had 
been  nothing  quite  like  this  in  medical  literature  since  the 
Hippocratic  treatise,  Htpi  Upa*,  iiAmy,  rh-uv;  and  there  ore 
probably  some  germs  of  truth  in  it  still  undeveloped,  al- 
though the  modern  science  of  epidemiology  has  introduced 
a  whole  new  set  of  considerations.  Among  other  things 
Sydenham  is  credited  with  the  first  diagnosis  of  scarlatina 
and  with  the  modern  definition  of  chorea  (in  Stk^.  Monit.), 
After  smallpox,  the  diseases  to  which  he  refers  most  are 
hysteria  and  gout,  his  description  of  the  latter  (from  the 
symptoms  in  his  own  person)  being  one  of  the  classical 
pieces  of  medical  writing.  While  Sydenham's  "natural 
history  "  method  has  doubtless  been  the  chief  ground  of  his 
great  posthumous  fame,  there  can  be  no  question  that 
another  reason  for  tbe  admiration  of  posterity  was  that 
which  is  indicated  by  R,  G.  Latham,  when  be  says,  "  I  be- 
lieve that  tbe  moral  element  of  a  liberal  and  candid  spirit 
went  hand  in  band  with  tbe  intellectual  qualifications  of 
observation,  analysis,  aud  comparison." 

Tbe  most  critrleal  biography  Is  that  by  Dr.  B.  Q.  Ijithom  pre- 
fixed to  his  troDBlatlon  of  Sydenham's  Works  (2  vols.,  London, 
1848,  Syd.  Boc.).  Dr.  John  Brown's  "  Locke  and  Sydenham,"  in 
Harm  tutufeivK,  Edinburgh,  1858,  Ib  more  of  ibe  nature  of  eulogy. 
Many  collected  editions  of  hts  works  have  been  publlxbed, 
well  as  three  EnglUb  Iraaslatlons.  Dr.  W.A.  Greenblll^  LaUn 
text  (London,  1844,  Byd.  Soc.)  Is  a  model  of  edldng  and  Indexing. 
There  have  been  foreign  roonographs  on  Sydenham  by  Qoeden 
(Berlin.  I^TZT).  Rovers  Tl>on.  !&:»),  F.  John  (Eisenach,  1840),  and 
Hvaner  (Upeala.  1846).  The  most  Interesting  summary  of  doc- 
trine and  practice  by  the  author  bimseir  in  the  Introduction  to 
the  8d  ed.  of  OUervaiione$  Mediem  (1676).  (c.  c.) 

SYDNEY,  the  capital  of  New  South  Wales,  and 
the  oldest  city  in  Australia,  is  situated  on  the  east 
coast  of  that  island-continent  in  33°  51'  41"  S.  laL 
and  151"  12'  23.25"  {lOh.  4m.  49.558.)  E.  long.  It 
lies  on  the  southern  shore  of  the  magnificent  harbor 
of  Port  Jackson,  which  in  1770  was  named,  though 
sot  discovered,  by  Captain  Cook.    He  anchored  and 


landed  in  Botany  Bay,  about  6  miles  to  the  south,  and 
on  aflerwards  coasting  to  the  north  noted  what  looked 
like  an  inlet,  to  which  he  gave  the  name  of  Port 
Jackson,  after  Sir  George  Jackson,  one  of  the  secre- 
taries to  the  admiralty.  It  may  seem  strange  that  bo 
careful  an  observer  as  Cook  should  have  j)as»d  close 
to  one  of  the  finest  harbors  in  the  world  without  reoog- 
nizing  its  capacity  ;  but  the  cliffs  which  guard  the  en- 
trance are  300  feet  in  height,  and  no  view  of  the  land- 
locked basin  can  be  seen  from  the  masthead.  Middle 
Head,  which  is  posted  right  opposite  the  entrance, 
closes  it  in,  and  it  is  necessary  to  enter,  tum  to  the 
south,  and  then  to  the  west  before  the  best  part  of  the 
harbor  discloses  itself.  This  topographical  peculiarity 
gives  to  the  port  its  great  shelter.  When  in  1788 
Captain  Phillip  arrived  at  Botany  Bay  with  the  first 
convibt  fleet,  he  found  its  shallow  waters  and  flat  shores 
unsuited  for  the  purposes  of  a  settlement  Strangely 
enough  he  was  also  deterred  bv  the  want  of  inter ; 
yet  it  is  on  that  very  shore  that  the  pumping-engine  is 
situated  by  which  Sydney  has  been  supplied  for  many 

fears.  Going  northwards,  he  turned  in  to  examine 
'ort  Jackson  inlet  Thither  the  fleet  was  instantly 
removed  j  and  Sydney  was  founded,  and  Australian 
colonization  started,  on  26th  January,  1788.  Captain 


Fio.  1.— Harbor  and  environs  of  Bydney. 


Phillip's  choice  of  a  site  was  determined  by  the  exist- 
enoe  of  fresh  water  in  a  small  stream  running  into 
Sydney  Cove. 
The  port  is  flanked  on  both  sides  by  a  number  of 

Sromontorics — its  characteristic  feature — so  that  in  ad- 
ition  to  a  broad  centra)  channel  with  deep  water  there 
is  both  on  the  north  and  the  south  side  a  series  of 
sheltered  bays  with  good  anchorage.  The  entrance  is 
a  mile  wide,  with  a  minimum  depth  of  15  fathoms. 
Some  little  distance  inside  is  a  rock  awash,  known  as 
the  Sow  and  Pi^,  between  which  and  the  nearest  head- 
lands on  either  side  is  an  inner  bar,  with  20  feet  of 
water  at  low  tide ;  through  this  rar  on  the  south- 
em  side  a  ship  channel  nas  been  dredged  giving 
27  feet  of  water  at  neap  tide.  On  the  southern 
side  there  occur  in  snooession  Watson's  Bay,  Rose 
Bay,  Double  Bay,  Kushcutter's  Bay,  Woolloomooloo 
Bay,  Farm  Cove,  Sydney  Cove,  Darhng  Harbor,  John- 
stone's Bay,  Blackwattle  Bay,  Iron  Cove,  Five  DoA 
Bay,  Hen  and  Chickens  Bay,  besides  smaller  inlets. 
On  the  northern  side,  beginning  urain  at  the  Heads, 
there  are  North  Harbor,  Middle  Harbor  (with  many 
subsidiary  inlets).  Chowder  Bay,  Sinus  Cove,  Moss- 
man's  Bay,  Shell  Cove,  Neutral  Bay,  Careening  Cove, 
Lavender  Bay,  Berry's  Bay,  Ball's  Head  Bay,  Lane 
Cove,  Tarban  Creek,  and  other  small  bays.  All  these 
promontories  and  coves  give  a  length  of  water  frontage 
which  is  estimated  at  not  less  than  110  miles. 
sides  these.  Botany  Bay,  though  shallow  and  exposed 
and  destitute  of  promontories,  has  a  coast-line  of 
about  18  miles.  Into  it  debouches  George's  river, 
which  is  navigable  to  Liverpool,  a  distance  of  14  miles 
from  the  mouth,  and  in  which  are  several  capacious 
baya. 

The  metropolitan  area  of  Sydney  really  oonsiets  of* 
peninsula  about  13  miles  in  length,  lying  between  Par- 
ramatta  and  George's  rivers.  The  sea  frontage  of  this 
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area,  from  the  South  Head  of  Port  Jackson  to  the 
North  Head  of  Botany  Bay,  is  12  milee  in  lensth,  and 
oonslstfi  alternately  of  bold  cliflb  aad  beautiful  beaches. 
Two  of  the  latter  — Bondi  and  Coogee — are  connected 
with  the  city  by  tramways,  aod  are  favorite  placw  of 
holiday  leeort  Sydney  occupies,  therefore,  a  position 
emoyin^  singular  natural  advantages. 

The  city  proper,  as  sut^equently  determined,  takes 
in  the  water  frontaee  from  the  head  of  Ruahcutter's 
Bay  on  the  east  to  the  head  of  Blackwattle  Bay  on  the 
west,  giving  a  shore-line  of  8  miles,  of  which  l$are  the 
frontage  of  the  Domain  and  Botanic  Gardens.  The  re- 
mainder is  occupied  for  commercial  purposes,  and  is  held 
partly  by  the  Qovemment  and  partly  by  private  owners. 
There  are  three  large  public  wharfe— one,  known  as 
Circular  Quay,  embracing  the  greater  part  of  Sydney 
Gove,  seven-eightha  of  a  mile  in  length,  the  second  at 
the  head  of  Darling  Harbor,  a  quarter  of  a  mile  in  ex- 
tent, and  the  third  at  the  head  of  Woolloomooloo  Bay. 


j  Its  private  garden  and  paddoc^is:  the  Out«r  Donitia 
isapublic  park.   The  beautiful  botanioKudeDSoccupy 
I  the  shore-ltne  of  Farm  Cuve,  commanding  the  man-of- 
I  war  anchoia^.    Hyde  Park,  the  original  race-ooutae 
I  of  the  cit^,  is  about  49  acres  in  extent    At  the  north 
I  entrance  is  a  statue  of  Prince  Albert,  and  on  its  inoBt 
!  elevated  part  is  one  of  Captain  Cook.    Prince  Alfred 
I  Park,  on  the  southern  boundarj',  of  the  city,  originally 
I  called  Cleveland  Paddocks,  occupies  neariy  18  acres, 
and  in  it  is  the  original  exhibition  building,  now  much 
used  for  conoertfl-  and  festive  gatherings.  Belmore 
Park  occupies  10  acres,  and  Cook  and  Phillip  Parks 
each  about  the  same  area.   The  Fort  Phillip  reserve 
is  a  sort  of  acropolis,  two  of  its  rocky  siaes  being 
escarped.    Here,  at  an  elevation  of  146  feet,  stands 
the  astronomical  observatory.    Grose  Farm,  on  the 
southwest  of  the  city,  was  the  site  of  one  of  the  earli- 
est attempts  at  Qovemment  farming.    It  is  an  undu- 
lating and  elevated  piece  of  land,  and  is  divided 


wi  nr- 
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The  rest  is  occupied  by  private  wharfs,  the  principal 
of  which  are  on  the  east  shore  of  Darling  Harbor.  A 
project  is  on  foot  for  the  resumption  of  the  whole  by 
the  Qovemment,  and  the  making  of  a  uniform  quay, 
with  a  railway  and  a  new  street.  The  area  of  the  city 
is  2670  acres,  of  which  no  part  is  more  than  a  mile 
and  a  quarter  distant  from  the  water,  whilst  the  aver- 
age distance  is  three-quarters  of  a  mile.  The  surface 
contour  is  undulating,  the  maximum  elevation  being 
230  feet  and  the  average  120.  The  soil  is  sandstone, 
covered  more  or  less  with  shaly  clay.  Of  the  city 
area  about  800  acres  are  devoted  to  public  use.  The 
largest  reserve  is  Moore  Park,  lying  to  the  south 
east  of  the  city,  nearly  500  acres  in  extent — origi- 
nally a  waste  of  sandhills.  On  it  are  the  rifle  range, 
the  Agricultural  Society's  showground,  and  the 
principal  cricket  ground.  The  Inner  and  Outer  Do- 
muns  on  the  shore  of  the  harbor  contain  about  130 
acres.    The  former  contaiiifi  Government  House,  with 


amongst  the  university  and  the  affiliated  colleges  of 
St.  Paul,  St.  John,  and  St.  Andrew,  the  Prince  Al- 
fiied  Hospital,  and  Victoria  Park. 

The  city  started  from  the  banks  of  the  Tknk  stream  «t 
the  head  of  Sydney  Cove,  and  the  chief  baslness  part  u 
Btill  Id  the  limited  area  lying  between  Darling  Harbor  ud 
the  Domain  and  Hyde  Park.  The  Btreeta  are  irregular  in 
width,  some  of  them  narrow  and  close  bwether,  while 
thooe  leading  down  to  Darling  Harbor  have  a  fateep  incline. 
Sydney  has  conseqaently  more  the  look  of  an  Old-World 
city  than  any  other  In  Australia,  and  in  its  lack  of  ipachKU 
promenades  and  open  Bqnarea  and  places,  and  in  its  poor 
opportunity  for  displayinK  ^ts  public  bQildingR,  it  oontnM 
nnfKvorably  with  the  more  symmetrically  planned  sister 
cities  of  Anstralia.  On  the  other  hand,  it  baa  a  charm 
which  is  all  its  own,  as  the  glimpses  of  the  harbor  and  the 
shipping  obtainable  from  so  many  points  givea  deligfatfiii 
variety  to  the  street  vistas.  The  principal  bosineflB  street 
is  Qeorge  Street,  2  miles  long,  flanked  with  handsome  com- 
mercial buildiogs.  In  this  street  are  the  post-ofBoe,  tha 
town-hall,  the  cathedral,  and  the  main  railway  statisii. 
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Only  secood  In  importance  la  Pitt  Street,  which  rans 
nevly  p»mtlel  with  it  u  tur  as  the  imilway  stotion. 

The  pablic  «nd  private  bnildinfEB  of  Old  Sydney  are  of  a 
primitire  order  of  arofaitectnre,  hut  they  are  rapidly  disap- 
pearing at)  the  city  is  being  rebailt.  With  the  exception 
of  OoTernment  Hoose,  the  aniversity  and  affiliated  col- 
leiies,  and  the  zegistiar-genetal'a  offloe,  all  the  non-eccleei- 
aitieal  pobllo  bnlldlngs  are  in  a  ciaaiieal  style.  Of  the 
modem  pnbllc  balldlnga  the  maseam,  the  post-offloe,  the 
offioea  for  the  colonial  secretary,  the  minlrter  for  public 
works,  and  the  miDistor  for  lands,  and  the  mutom-home 
are  the  finest.  The  town-hall  la  a  fine  boildli^,  but  a  little 
too  florid;  tiie  mat  hall,  iriien  finished,  will  be  the  largost 
In  Anstialla.  The  Anglioaa  catiiedtal  in  Oeorge  Street  IB 
smaU.  A  Soman  Ghtholio  cathedral,  on  the  mst  side 
Hyde  Park,  replaces  an  earlier  one  that  was  burnt  down, 
and  will,  when  completed,  be  the  Aneet  ecolflslastioal  ediflee 
in  the  tity.  The  mint  (an  adaptatioB  of  an  old  hospitel)  is 
an  imperial  establishment,  the  cost  of  whidi  is  mhwijtA 
by  the  colonists.  The  annual  value  of  the  coinage  from 
local  gold  is  about  £500,000  r«3,430,000].  and  this  coinage 
has  imperial  currency.  All  the  large  pobllo  baildtngs  are 
Gonstnujted  of  Sydney  sandstone,  whleh  is  abundant  in 
quanU^,  though  variable  in  quality.  The  beeteomes  from 
the  quarries  in  Pynnont. 

The  length  of  streets,  lanes,  and  public  ways  is  about  100 
miles.  These  are  mostly  maoadatnixedf  but  wood  paring 
has  lately  eome  mneb  into  flivor.  Hie  salmrds  for  cattle 
and  sbeep  (area  40  acres)  are  7  mUes  off,  at  Bomehnsh.  The 
ItroBB  oity  rerenae  from  all  sonroes  b  i^nt  2378,000 
i$l,827,360}.  For  municipal  purposes  the  city  is  dlTided 
into  eight  wards,  each  returning  three  aldermen,  and  for 
parliamentarytparposes  into  three  electorates — east,  west, 
and  south— each  retnralng  four  members.  In  1881  the  city 
population  was  106,000.  It  was  In  188S  officially  estimated 
at  125,000.  The  population  of  the  suburbs  was  officially 
•estimated  in  1884  at  160,000^  making  a  toUl  metropolitan 
population  of  275,000.  Oommunleation  with  the  suburb^ 
is  maintained  to  a  large  extent  by  steam  tramways,  entirely 
in  the  hands  of  the  Government.  The  whole  district  be- 
tween ^dney  and  Pammatta  is  practically  aobarban  for  S 
miles  on  each  side  of  the  railway.  The  fashionable  suburbs 
lie  to  the  east  of  Sydney,  the  business  extension  of  the  city 
being  more  to  the  westward.  The  southern  side  is  largely 
devoted  to  manufacturing  operations,  and  population  is 
npldly  extending  in  the  direotion  of  Botany  Bay.  The 
north  shore  of  the  barber  is  outside  the  city  limits,  and  the 
«ommunioation  is  by  steam  ferries.  The  north  shore  has 
deep  water  close  in  diore,  but  little  level  ground,  the  land 
risini;  rapidly  to  an  elevation  of  300  feet.  Up  thb  ascent 
the  Ooverament  has  conBtnietedaeabletramway,and  tmm 
the  railw^  between  Newcastle  and  ^dney.  which  erossee 
the  Parramatta  river  2  miles  helowthe  head  of  the  naviga- 
tion, there  is  to  he  a  branch  line  of  railway  to  tha  north 
shore,  opposite  the  dty. 

Water  was  at  Ant  obtained  ftom  the  so-called  Tmak 
streafn ;  afterwards  reconree  was  had  to  a  lagoon  on  the 
soathem  slope  of  tbe  dividing  ridge  between  Port  Jackson 
and  Botany  Bay,  from  wbloh  an  artifichtl  tunnel,  known 
as  Busby's  Bore,  bnraiiAt  the  watw  into  the  el^  at  the 
level  of  Hyde  Park.  Whan  a  ftirtber  supply  was  WMted 
the  same  watercourse  was  utilised,  the  works  being  con- 
structed at  tbe  point  where  it  flowed  into  Botany  Bay.  A 
scheme  is  now  (1886)  in  oouise  of  execution  to  bring  water 
from  the  Upper  Nepean,  at  a  point  63  miles  from  &yAnay. 
Two  streams  running  in  deep  sandstone  gorges  are  con- 
neoted  by  a  tunnel,  and  their  united  waten  are  brought  in 
an  open  conduit.  From  the  nature  of  the  ground  no  large 
nservoli  is  possible  near  Its  source;  hut  about  IS  miles 
from  Sydney,  at  Prospect,  near  Parraioatta,  a  dam  thrown 
across  a  valley  makes  a  storage  reservoir  that  will  hold  a 
year^snoply.  From  ttlat  point  tbe  water  Is  taken  by  opwa 
■eaaal  and  piping  to  tbe  existing  reservoir  In  Crown  Street, 
-the  limited  area  at  a  hlgber  level  being  supplied  by  pump- 
ing.  The  delivery  into  the  dty  will  be  over  160,000,000- 
gallons  daily,  and  the  oost  of  the  whole  works  will  exceed 
£l,mO,000  [17,290,000]. 

The  old  system  of  sewerage  having  several  outfalls  along 
the  oity  boat  proved  so  objectionable  that  a  new  system 
has  been  designed,  and  is  in  course  of  exeontion,  where^ 
the  baiboT  frill  he  preserved  from  all  pollution.  A  great 
drain  Is  carried  from  the  city  to  the  ocean  at  a  prcdectInK 
headland  north  of  Bondi  Bi^^  known  as  Ben  BaeUer,  where 

>  Paddtncton  ftmnfl  practically  an  eastern  suburb  of 

with  which  there  la  coiwtantomnlbnseommtmlcattcHl.  

barraclu  are  situated  within  its  bonndariea.  Paddlngton  is  In- 
habited chiefly  by  tbe  better  clanes,  and  ponesns  a  number  of 
public  and  private  Kbools.  A  municipal  coniiUtutlonwasgranted 
it  In  AprtU  wta.   The  population  of  the  bwough  In  isn  was 


the  sevrage  will  go  at  onoe  into  deep  water  with  a  southerly 
current.  Tbe  month  of  the  sewer,  though  exposed  to  the 
beat  of  the  ocean  in  very  heavy  weather,  is  6  feet  above 
bigb-water  mark,  and  from  that  point  it  rises  with  a  uni- 
form Inclination  of  1  In  109,  and  in  a  nearly  straight  lin^ 
for  a  distance  of  4  miles  SSchains.  This  main  sewer,  which 
throughout  Is  one  oontinnooB  monolith  in  concrete,  passes 
in  tunnels  under  the  rocky  ridges,  and  on  concrato  arches 
across  the  intervening  flats.  It  diminishes  In  sise  from  8^ 
by  7i  feet  to  5  fbet  1  inch  by  4  fbet  1  Inch,  and  at  the  upper 
end  It  bifurcates  to  accommodate  two  separate  districta.  It 
is  of  an  oblate,  oviform  secti(m,as  nearly  circular  as  is  con- 
sistent with  a  minimum  velotd^  of  8}  feet  a  ifeeood.  It 
dxalns  an  area  <tf  428S  acres,  and  Is  caJenlated  to  discharge 
all  the  sewage  when  this  area  Is  populated  as  thickly  as 
London,  together  with  half  an  inch  of  rain  per  day.  The 
bulk  ot  th.9  storm  water  is  to  pass  off  by  surfhce  drains. 
The  sewage  of  the  aone  of  land  along  tbe  foteahoce  la  to  be 
lifted  Into  the  main  sewer.  From  tiie  southern  slope  of 
^dney  another  large  sewer  runs  southwards,  and,  crossing 
the  mouth  of  Oook's  River  by  a  siphon,  discharges  its  con- 
tenta  upon  a  sandy  peninsula  wall  suited  for  tne  purpose 
ftf  a  sewage  fivm. 

The  Jansdietlon  of  tiie  port  of  S^ydney  is  In  the  liaods 
of  a  marine  board,  of  which  three  members  an  elected  by 
the  shipping  Interesty  and  three  others  and  the  president 
are  nominated  the  Govenunent.  They  have  the  control 
ct  tbn  pi  lot  servioe,  whhA  is  entirely  a  Government  depart- 
ment. A  new  Hghthonse  has  recently  been  erected  on  the 
South  Head  cliff,  fltted  with  a  powerful  electric  light,  which 
is  visible  27  miles  off.  The  quarantine  gronnd  on  North 
Head  te  Isolided  fkom  the  adjeoent  watering-place  of  Manly 
Beach  by  a  fenoe  and  a  broad  belt  of  unoooupied  land. 
Ships  in  qurantlne  anchor  in  .a  sheltered  position  off  tbe 
Iwaefa,  where  a  hospital  ship  Is  also  stationed. 

Port  Jackson  being  the  chief  naval  depot  of  Australasia 
and  tbe  headquarters  of  the  admlnd's  station,  the  fortifica- 
tions of  the  harbor  have  engaged  the  attention  of  successive 
Governments.  The  inner  line  of  defence  constructed  by 
Sir  William  Denlson  has  been  superseded  by  more  elaborate 
works.  On  the  north  side  of  the  harbor  Middle  Head, 
Gtoorge's  Head,  and  Bradl^s  Head  have  powerful  guns 
which  cross  fire  with  those  on  the  South  Head,  completely 
commanding  the  entrance  to  the  channel.  There  is  also  a 
very  effective  torpedo  service.  Garden  Island,  off  the  month 
of  Woolloomooloo  Bay,  has  been  handed  over  to  tiie  impe- 
rial Government  as  a  naval  dep6t ;  the  man-of-war  anchor- 
age is  close  under  its  lee,  and  the  colonial  Government  has 
constructed  all  necessary  wharfs  and  storehouses.  There 
is  a  Government  dock  at  Cockatoo  Island  capable  of  accom- 
modating the  largest  vessels,  with  a  machine-shop  close  by. 
Adjoining  this  a  new  dock  is  being  hewn  out  of  the  sand- 
stone 600  feet  in  length  and  106  feet  wide ;  the  depth  of 
water  over  the  silt  at  spring  tide  is  to  be  32  feet,  and  at 
neap  tide  20  feet  6  inidies,  and  the  width  at  the  entrance  84 
feet.  Mort's  Dock  and  Engineering  Company  have  a  largei 
dock  at  Watorview  B»_  capable  of  taking  In  all  the  ordi- 
nary mall  steamen.  There  is  also  a  patent  slip,  which  can 
take  up  vessels  of  1000  tons,  and  a  second  Is  in  course  of 
oonstmctbto  for  vessels  of  1600  tons.  The  graving-dock  is 
410  foet  long.  Besides  this,  there  are  other  smaller  patent 
slips,  and  a  floating  dock  for  tiie  accommodation  of  smidler 
craft. 

Sydn^  is  in  the  centre  at  a  great  ooal-basln,  the  eastern 
put  of  whIdi  Is  supposed  to  be  under  the  sea ;  whether  a 
woikable  seam  exista  under  the  cil^  itself,  and,  if  so,  at 
what  depth,  isat  present  ondetermioed, borings  of  2000  feet 
having  as  yet  failed  to  strike  the  coal.  The  seams  crop  out 
at  Lake  Macqnarie,  north  of  Sydney,  and  dip  to  the  south ; 
they  also  rise  to  the  snrfhoe  at  tlie  sonth  of  ^dnw,  where 
they  dip  to  the  north.  Twenty-four  miles  sonth  of  Sydney 
the  seun  bss  been  fonndatadepth  of  860  feet,  and  at  i^ut 
the  same  distance  to  the  north  at  a  depth  of  600  feet.  Coal 
is  also  brought  Into  the  city  by  railway  from  the  Blue 
Mountains  and  from  the  Mittagong  district,  hutlt  Is  inforin 
In  quality  to  that  mined  on  the  crast. 

The  abundance  and  cheapness  of  coal,  as  well  as  the  nat- 
ural and  ooipmereial  advantages  of  Sydney,  have  been 
fovorable  to  certain  lines  of  manufacturing  industey,  not- 
withstanding the  high  price  of  labor.  In  addition  tb  the 
industries  connected  with  shipping,  those  connected  with 
the  psstoral  Industry  have  also  been  developed,  such  as 
tanning,  glue-making,  meat-preserving,  etc  Tbe  large 
railway  works  hav«,  under  the  patrotvage  of  the  Govern- 
ment, led  to  the  manufiwiture  of  locomotives,  and  nearly  all 
the  rolling  stock  is  made  In  thecolonies.  Omnibuses,  cabs, 
carriages,  buggies,  drays,  aud  carts  are  made  In  every 
variety  and  of  excellent  quality,  as  is  also  harness.  Boot- 
making  is  an  extensive  business;  there  are  also  manuflM- 
toriM  of  tobaoco,  sugar,  kerosene,  apirite,  beer,  tweed,  p^po^ 
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faroitare,  glass,  pottery,  uid  atom,  u  u  •  greftt 
TUiety  of  minor  industriea. 

Public  schools  abound,  with  merely  nominal  fees.  Then 
fsahigbsohoolforboysuid  girls.  ThegTammar-scho(4,with 
*a  sttendanee  of 400  boys,  receivee  from  Governmont  £1500 
[I7S90]  a  year,  with  the  free  use  of  the  boildings.  To 
the  handsome  nnivenity  buildings  a  medieal  school  is  now 
being  added.  The  great  hall  is  the  finest  Gothie  building 
in  Australasia.  Hie  university  is  a  teaching  as  well  as  ex- 
amining institution,  degrees  being  givea  in  the  foor  facal- 
tlea  of  arts^  medicine,  law,  and  science.  The  nniveidty, 
which  is  governed  by  a  senate  elected  by  the  graduates, 
has  a  Government  eodowment  of  £12,000  [$66,3a>]  a  year, 
and  has  been  enriched  by  several  donations  and  beqnesta 
(amoaotiug  to  £250,000  [$1,215,000],  of  which  about  £180,000 
[$874,800]  by  Mr.  Challis).  To  it  are  attached  three  denom- 
inational affiliated  eoll^ee,  one  belonging  to  the  Angliean 
Chnrch,  one  to  the  Roman  Catholic,  and  one  to  the  Pneby- 
terian ;  to  each  the  Government  contributed  the  land, 
£UiJm  [$48,6001  towards  the  bnildiDg  ftind,  and  an  annual 
stipend  of  £500  [$2430]  a  year  for  the  principal.  Teohnioal 
education  is  conducted  under  the  auspices  of  a  board  sup- 
ported entirely  at  the  coet  of  the  Government.  The  pnpUs 
already  number  more  than  a  thousand,  and  the  attendance 
at  the  olameo  te  steadily  increasing.  There  it  a  good  sdiool 
of  arte,  with  400  members,  and  a  good  eirenlating  libtmry. 
The  public  free  library  is  supported  by  Uie  Government, 
and  to  it  is  attached  a  lending  branch.  The  Royal  Some^ 
baa  a  roll  of  SOO  members,  meets  periodically  for  the  read- 
ing«iid  diaeiMBiim  of  seienUflc  papras,  poMuhea  ita  trana- 
aea<nu,  and  has  a  small  library.  The  Linnsan  SoeietT  is 
also  well  supported,  and  a  Geographical  Society  has  lately 
been  started.  The  museam,  in  Otllege  Street,  is  managed  by 
trustees  and  supported  wholly  at  the  cost  of  the  Govern- 
ment. Iliere  Uasmall  museumattaehed  totheoniversity, 
to  which  Mr.  Maoleay  has  bequeattied  his  e<dleetion,  which 
is  CBMelally  rich  in  natural  history. 

^dney  has  many  charitable  institutions.  It  has  three 
hoB^talt,  the  neweat  and  largest,  which  is  close  to  the 
UBlTuni^,  having  'been  built  after  the  best  European 
models.  There  are  three  large  lunatic  asylums  in  the 
enbnrbe;  the  latest  is  on  the  pavilion  principle.  The 
benevolent  asylum,  which  is  mainly  supported  by  the 
Qovemment,  glvea  a  large  amount  <^  outdoor  aasi^ance, 
takes  in  alt  wirift  and  stn^  and  acts  as  a  lying-in  hospital. 
Old  men  are  provided  for  in  an  insUtntioa  at  Uverpool, 
At  Bandwick  is  an  asylum  for  destitute  children,  which 
reoeives  a  targe  amount  of  Government  support;  and  there 
are  two  orphan  asylums  at  Parramatta;  but  tiie  State 
children  are  now  being  boarded  out  under  the  auspices  of  a 
Government  board.  There  are  two  soup-kitchens  and 
refugee,  supported  by  private  contributions,  and  also  a 
charity  organizatitm  society.  There  is  a  home  visiting  and 
relief  society,  intended  principally  for  those  who  have 
known  bettor  days,  and  a  prisoners'  aid  society,  besides 
numerous  friendly  societies.  All  the  churches  are  well 
represented,  and  to  each  is  attached  one  or  more  charitable 
agenciee. 

The  climate  of  Sydney  is  mild  and  moderately  equable. 
It  resembles  closely  the  climate  of  Toulon.  The  mean 
temperature  is  62.6°  Fahr.  and  the  extreme  range  of  the 
shade  thermometer  is  from  106°  to  36°  Fahr.  The  sea-breese 
which  prevails  during  the  summer  comes  from  the  north- 
east, and,  while  it  tempers  Oia  heat,  makea  the  air  moist 
and  induces  langour.  In  winter  the  prevailing  wind  is  from 
the  west,  and  ^e  air  is  dry  and  bracing.  The  annual 
rainfiUl  is  60  inches.  The  hot  northwest  wind  of  summer 
sometimes  sends  the  humidity  down  below  30^,  and  once  it 
has  been  as  low  as  16°.  In  the  cool  westerly  winds  of 
winter  it  seldom  fklla  to  55°,  and  never  below  45^.  The 
average  humidity  for  the  year  is  74°.  The  mean  tide  is  3 
lieet  3  inches.  (a.  oa.) 

SYENBJAswXn).   See  Eavrr,  vol.  vii.  p.  679. 

SYENITE.   See  Granite,  vol.  xi.  p.  44. 

SYLBURG,  Fbiedrich  (153&-1596),  an  eminent 
Greek  scbolar,  and  ooe  of  the  greatest  figures  in  the 
annals  of  German  philology,  was  the  aon  of  a  fanner, 
and  vaa  born  at-  Wetter  near  Marburg  in  1536. 
Wetter  had  then  an.  ezoelleot  school,  taught  by  J. 
Foenilios  and  Justus  Vnlt^us,  and  Sylburg  also  got 
help  in  his  studies  firom  the  preacher  J.  Pincier,  whose 
daughter  he  subsequently  married.  His  studies  were 
continuend  at  Marbuig  and  Jena,  and  then  at  Geneva 
(1559)  and  at  Paris.  Here  his  teacher  was  Heniy 
Kstiianue  (Stephens),  to  whose  great  Greek  The$aunt$ 
Sylbor^  afterwards  made  important  oon^bntions, 
Betnming  to  Germany,  be  was  for  a  time  a  school- 


master at  Neuhaus  near  Worms,  and  then  head  of  a 
new  gymnasium  at  Lioh,  where  he  edited  a  oBefo] 
ediUon  of  Nicolas  Cleynart's  Greek  Grammar  (Pnml,. 
fort,  1580),  which  was  thrioe  reprinted  during  his 
lifetime.  But  the  period  of  his  important  literary 
labors  bef^n  when  (having  previously,  in  1581,  dedioed 
a  call  to  the  (jlreek  chair  at  Marburg)  be  resigned  his 
post  at  Lich  and  moved  to  Frankfort  to  act  as  corrector 
and  editor  of  Greek  texts  for  the  enteirtriang  pablisber 
J.  Wechel.  To  his  Frankfort  period  beloug  the  edi- 
dons  of  Pansanias  (1583),  Herodotus  (1584),  Dioa^rnu 
of  HaiicamasBus  (2  vols. ,  1^6— Mieof  bisDestiHeoeK 
of  work),  Aristotle  (5  vols.,  1587— dedicated  to  Uk 
Und^ves  of  Hease,  irom  one  of  whom,  Louis  IT.,  he 
received  a  pension),  the  Greek  and  Latin  soarcea  tat 
the  history  of  the  Koman  emperors  (3  vols.,  I58{^), 
and  the  IlepI  awri^eo^  of  Apollonius.  In  1591  he  wis 
attraisted  to  Heidelberg  by  the  treasures  of  the  libniy, 
not  yet  scattered  by  the  Thirty  Yean'  War.  Here  be 
became  librarian  to  the  elector  palatine  and  was  untir- 
ing in  collecting  further  MS.  treasures.  At  the  same 
time  the  series  of  editions  which  Wechel  had  begun 
to  find  too  costly,  was  continued  by  the  Heidelberg 
publisher  Hieronymus  Oommelinns.  At  Heiddb^ 
were  printed  Gement  of  Alexandria  (1592),  Justin 
Martyr  (1593),  the  E^/nuilogicum  Mttgnum  ( 1594),  the 
Scriptora  de  Be  AusCwa  (1595),  the  Greek  gnomic 
poets  (1596),  Xenophon  (1596),  Nonnus  (1596),  and 
other  woiks.  Alt  Sylburg's  editions  slfbw  great  crit- 
ical power  and  indefatigable  industry.  Indeed  he 
wore  himself  out  with  work,  and  died  on  16th  Febru- 
ary, 1596,  ^'nimiis  vigiliis  ao  typographids  laboribns 
oonsumptus,"  as  his  tombstone  in  the  ehurchyaid  of 
St  Peter's  in  Heidelbe«^  has  it  There  isaoaiefbl 
notice  of  his  life  by  K.  W.  Justi  in  Strieder's  Ssaudie 
GeffJirtm-GeKhichie,  xviii.  481  so. 

SYLHET,  a  British  district  of  India,  in  the  nrov- 
inoe  of  Assam,  lying  between  25"  1 2^  and  23°  59'  N.  ht 
and  91"  and  92"  38'  E.  long.,  with  an  area  of  5381 
square  miles.  It  is  bounded  oo  the  N.  by  the  Ehia 
and  Jaiutia  Hills  districLon  the  £.  by  Gacfaar,  on  the 
S.  by  the  state  of  HilH^ppersh  and  the  district  of 
l^pperah,  and  on  the  W.  by  the  district  of  Muman- 
»nh.  Sylhet  consists  of  the  lower  vall^  of  the  Surma 
or  Barak  river,  and  for  the  moat  part  is  a  uniform 
level,  broken  onl^  by  scattered  clusters  of  sandy  hilkx^ 
otllea  tilda,  and  intersected  by  a  network  of  nrers  and 
drainage  channels.  In  the  soilth  eight  low  ranges  of 
hills,  spurs  of  the  inpperah  Mountains,  run  out  into 
the  pliun,  the  highest  range  being  about  1500  feet 
above  sea-level.  There  is  also  a  small  detached  group 
in  the  centre  of  the  district  called  the  Ita  Hills.  En- 
tering the  distdct  from  Cacfaar,  the  Suima  biflirades 
into  two  branches :  the  main  branch  flows  beneath  the 
hills  bordering  the  northeast  part  while  tlie  minor 
bnuich,  the  Kusi&ra,  flows  in  a  southveateriy  i&eatioB 
across  the  district;  th«y  again  unite  on  the  south- 
western boundary  and  nil  into  the  Meghna  under  the 
name  of  Dhaleswari.  Both  branches  are  navij^Ue  b^ 
large  boats  and  support  a  busy  traffic.  The  wild  ani- 
mals of  the  district  comprise  elephants,  tigers,  buf- 
faloes, bison,  and  several  varieties  of  deer,  lie 
climate  of  Svlhet  is  exti-emely  damp  and  the  rain&ll  is 
heavy^  reaching  an  annual  average  of  over  150 
inches ;  the  rainy  seaaon  geoerally  lasts  fttoa  April  to 
October. 

la  1881  the  population  waa  retomed  at  1,960,000,  of  wham 
999,785  were  mafes  and  968,224  females.  Hindna  numbered 
949,353,  Mohammedans  1,015,531,  and  bUI  tribe*  3706.  The 
ooly  places  with  a  popnlation  ezceediog  5000  are  ^Ihtt 
town  (14,407)  uid  Kashba  Baniaobang,  a  large  villaf* 
(24,061).  Sylhet  town,  the  adminietiative  headqnartets  ot 
tiie  district,  is  sitnated  oa  tfae  right  or  north  bank  of  the 
Surma,  and  besides  the  nsoal  pgblic  offices  eoataina  a  hand- 
some church  and  the  mosqoe  of  Shih  Jalti  (»  &kir  whose 
miiacaloQS  powers  oontHbnted  greatly  to  the  Mmsolmaa 
conqoeat  of  the  ooantry),  which  attracts  pUgrims  from  gnit 
distances.  Oat  <tf  the  total  area  3080  sqnaremlka  were  i*- 
tnmed  as  nuder  oolttratioa  in  1882-63  and  6&4  as  coltirable. 
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n«  iteple  crop  it  rice,  which  yields  three  harvetU  daring 
the  year.  There  are  immense  forest  tracts  in  tiie  saath- 
eastern  parts  of  Sylhet.  The  chief  indostiies  are  the 
wsATingDy  Iboipori  women  of  cotton  cloths  called  Jfsnj- 
pwri  JAahj  also  handkerehieb  and  mosqnito  cartains  tasto- 
fally  embroidered  with  silk.  The  mannCMtare  of  mats, 
ivory  and  shell  earring,  and  other  omameotAl  work  are  also 
panned  with  mnch  skill  and  elegaaoe. 

Sylhet  with  the  rest  of  Bengal  passed  ioto  the  hands  of 
the  British  in  176S,  Pievioas  to  1S74  Sylhet  formed  an  in- 
tcgnd  part  of  Bengal,  being  included  In  the  Dacca  diTision ; 
hot  in  September  of  that  year  it  wis  laauted,  together  with 
the  atUoiaing  dlsferiot  of  Qwhar,  to  the  chief-eommfasioner- 
diip.or  Assam. 

STLT  (probably  from  the  Old  Friuan  S£lendi,t.€., 

eealand  )  is  the  largest  German  iaUod  in  the  Nortn 
Sea,  being  40  aqoare  miles  in  area  and  neariy  23  milee 
long.  It  is,  however,  veiy  narrow,  ^neratly  about 
half  a  mile  in  width,  except  in  the  middle,  when  it 
sends  out  a  peninsula  7  miles  across.  It  belongs  to  the 
province  of  Scbleswtg-Holstein,  and  lies  from  7  to  12 
miles  from  the  Schles^^  coast.  Its  long  and  slender 
ontline  is  highly  suggestive  of  its  former  position  as 
part  of  a  oontinnons  Tine  of  ooast,  now  in  great  part 
swept  away.  The  invasion  of  the  sea  has  made  oon- 
uderahle  progress  even  within  a  comparatively  recent 
period,  and  several  hamlets  were  swallowed  up  in  the 
1 3th  and  14th  centuries.  The  process  of  gradual  waste 
is  still  goang  on,  though  it  is  now  obviated  to  some  ex- 
tent 1^  the  exertions  of  tJie  Pmssian  Government,  and 
oonoterbalanced  by  deposits  of  mud  on  the  landward 
ude.  The  centnu  peninsula  c(mtains  some  marsh- 
land "  and  moorland  pasture,  on  which  a  few  thoosand 
sheep  are  grased,  hut  the  rest  of  the  island  consists 
merely  of  dunes  or  sand-hills,  which  at  jidaoes  attain 
a  height  of  from  100  to  150  feet  The  infaabitanta, 
about  3000  tn  number,  are  of  Frisian  origin,  thoufth  a 
few  in  the  extreme  north  of  the  island  speak  Danish. 
Their  oocupations  are  fishing,  oyster-dredging,  seaman- 
ship, and  wild-duck  catching ;  the  women  make  large 
quantities  of  woollen  jackets.  The  chief  places  are 
Keitum  (850  inhabitants),  Westeiland,  which  is  annu* 
ally  vuited  by  about  1500  sea-bathers,  and  Horsum. 
Sfune  very  interesting  pagan  tombs  have  been  found 
on  the  jsHMd.' 

SYLVESTER.  See  Siltsisr. 

SYMBOL.  SeeCaBBDB. 

SYME,  Jakes  (1799-1870),  suigeon,  was  bom  at 
Eidinbui^h  on  7  th  November,  1799.  His  father  was 
a  writer  to  the  signet  and  a  landowner  in  Fife  and  Kin- 
ross, who  lost  roost  of  his  fortune  in  attempUng  to  de- 
velop the  mineral  resources  of  his  property.  James 
was  sent  to  the  Hi^h  School  at  the  age  or  nine,  and 
remained  there  until  he  was  fifteen,  when  he  entered 
the  university.  For  two  years  he  frequented  the  arts 
classes  (indnding  botany),  and  in  1817  began  the 
medical  enrriculum,  devoting  himself  with  particular 
keenness  to  chemistry.  His  chemical  experiments  led 
him  to  the  cUsoovery  that  "a  vdnable  substance  is 
obtainable  fVom  ooal  tar  which  has  the  property  of  dis- 
Bolving  india-rttbber,"  and  oould  be  nsed  for  water- 
proofing silks  and  otiier  textile  ftbrios, — an  idea  which 
waspatented  a  few  months  afterwards  by  Macintosh 
of  GHasgow.  In  Uie  session  of  1818-19  Syme  beoame 
assistant  and  demonstrator  in  the  dissecting  room  of 
Listen,  who  had  started  as  an  extra-mural  teacher  of 
anatomy  in  competition  with  his  old  master  Barola;^ ; 
in  those  years  he  held  also  resident  appointments  in 
the  infirmary  and  the  fever  hospital,  and  spent  some 
time  in  Ptxis  practicing  dissection  and  operative  sur- 
gery. In  1823  Listen  nanded  over  to  him  the  whole 
^arge  of  his  anatomy  classes,  retwning  his  interest  in 
the  school  as  a  pecuniai;  venture ;  the  arrangement 
did  not  wotk  amootlily,  and  a  fend  with  Idston  arose, 
vhioh  did  not  tenninate  until  tweirt^  ^ars  later,  when 
the  hdlo' was  settled  in  London.  Syme'a  next  venture 
was  the  Brown  Square  school  of  medione,  which  he 

>  [Tbfi  Island  was  the  AvdUfiMl  starting  place  of  Hanglsl  and 
Hons  in  the  Saxon  inraslon  of  BrUain.— An.  Bo.] 
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started  in  1824-25  in  ootOunction  with  Dr.  Matnntosh, 
Dr.  Fletcher,  and  others;  the  partnership  was  aj^in 
inharmonious,  and  soon  came  to  an  end.  Announdng 
his  intention  to  practice  surgeir  only,8yme  started  a 
stu^cal  hosfutal  of  his  own,  Minto  House  hospital, 
which  he  carried  on  from  May,  1829,  to  September, 
1833,  with  great  success  as  a  surgjcal  charity  and  sohotu 
of  clinical  instruction.  It  was  here  that  he  first  put  into 
practice  his  method  of  clinical  teaching,  which  oon- 
msted  in  having  the  patients  to  be  operated  or  pre- 
lected upon  brought  from  the  ward  into  a  lecture- room 
or  theatre  where  the  students  were  seated  conveniently 
for  seeing  and  taking  notes.  His  private  practice  had 
become  very  consioerable,  his  position  having  been 
assured  ever  unce  his  amputation  at  the  hip  joint  in 
1823,  the  first  of  the  kind  in  ScotUnd.  In  1833  he 
succeeded  Russell  as  professor  of  clinical  surgery  in  the 
university.  Syme's  aooesuon  to  the  clinical  chair  was 
mariced  of  two  important  changes  in  the  conditions 
of  it :  the  first  was  that  the  profeesor  should  have  the 
care  of  surgical  patients  in  the  infirmary  in  right  of 
his  professorship,  and  the  second,  that  attendance  on 
his  course  should  he  obligattny  on  all  candidates  for 
the  medical  d^^.  When  Liston  removed  to  XiOndon 
in  1835  Syme  became  the  leading  consulting  surgeon  in 
Scotlwad.  On  Liston's  death  in  1847  Syme  was  offered 
his  vacant  chair  of  clinical  surgery  at  Univerutj;  (Col- 
lege, London,  and  accepted  it;  He  began  practice  in 
London  in  Fehnuuy,  1848 ;  but  earlv  in  May  the  same 
year  dimculUes  with  two  of  his  coUeagues  at  Oower 
Street  and  a  deure  to  "escape  from  animosity  and 
oontenUon "  led  him  to  throw  up  his  appotntmfflit 
He  returned  to  Edinburgh  in  July,  and  was  re-instated 
in  his  old  ^ur,  which  the  crown  authoritv  had  mean- 
while found  a  difficulty  in  appointing  to.  The  jud^ent 
of  his  friends  iftis  that  "  lie  was  always  right  m  the 
matter,  but  often  wrong  in  the  manner,  of  his  quar- 
rds."  In  1849  he  broached  the  subject  of  m<»ical 
reform  in  a  letter  to  the  lord  advocate ;  in  1854  and 
1857  he  addressed  open  letters  on  the  same  subject  to 
Lord  Palmcrston;  and  in  1858  a  Medical  Act  was 
passed  which  largely  followed  the  lines  laid  down  by 
himself.  As  a  memner  of  the  General  Medical  Coun- 
cil called  into  existence  by  the  Act,  he  made  oonsid^ 
able  stir  in  1868  b^  an  uncompromising  statement  of 
dooUines  on  medical  education,  which  were  thought 
by  many  to  be  reactiouaxy;  they  were,  howevnr, 
merely  an  attemjpt  to  recommend  the  methods  that  had 
been  characterisUo  of  Edinhunh  teaching  since  CuUen'a 
time,— namely,  a  constant  reierenoe  of  Tacts  to  princi- 
ples, the  subordination  (but  n<^  the  sacrifice)  oi  tech- 
nical details  to  generalities,  and  the  preference  of  large 
professorial  classes  and  the  "  magnetism  of  nnmbers  ' 
to  the  tutorial  system,  which  he  identified  wiUi 
"cramming."  In  Aprii,  1869,  he  had  a  paralytic 
suEure,  and  at  once  reused  faia  chair ;  he  never  re- 
covered his  powers,  and  died  on  26th  June,  1870. 

^me's  snrgical  writings  are  namMous,  althoagh  the 
teneaeas  of  h»  style  and  directness  of  his  method  save  them 
from  being  hnlky.  In  1831  he  pnbllshed  A  IVeottss  om  Os 
Sbxition  of  Diaeued  Jointt  (the  celebrated  ankle-joint  ani< 
pntatfoD  IS  known  by  bis  name).  His  Prine^lM  of  Bwnery 
(often  reprinted;  came  out  a  few  months  later;  DiieoM  of 
tko  BaOmm  In  1638 ;  Stnttmn  «f  Os  VrMn  and  lUata  m 
JVtiM  in  \m ;  and  Sxeitian  tf  tts  flaupwiata  1864.  In  1848 
he  oolleeted  Into  a  volnm^  under  the  title  of  Cbnirtttttfoas 
to  As  FiOiotoof  and  Frames  of  Bmrgerf,  thirty-one  original 
memoirs  published  in  periodicals  tnrn  time  to  time;  and 
in  1861  he  issned  another  volanie  of  ObtenaHoM  m  CNatesi 
Bmnmf.  Bymtfe  oharacter  fa  netfi^tly  tttnimed  up  in  Hw 
dediaation  to  him  by  lifa  <dd  po^  Dr.  Jtdm  Brown,  of  the 
series  of  essays  Lteke  ami  BpdmJum:  "  Varaz,  capax,  per- 
q>ioax,  sagax,  effieaz,  tenaz.'* 
Oe. 


'.n^OeLVetf  Jama  Bgme,  by  R.  FateiKm,  HJ>., 


See  JTemorWi 
with  portraits,  Kdlnbnrgh,  1674. 

SYMEON  OF  Durham  was  the  author  of  two  woil:s 
of  great  importance  in  English  historr,  espedally  in 
that  of  northern  England,  vis.,  Uie  Sutorut  Ihcnd- 
mmm  Eedeaa  and  the  Bittorui  Regwn.  Venr  tittle 
is  known  of  his  life.   There  is  no  record  of  the  date  of 
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fa'iB  birth  or  death.  He  was  at  Jairow  about  1080, 
before  the  monaadc  oommanit^  moTed  thence  to 
Durham  (1083).  He  probably  did  not  become  a  pro- 
fessed nuwlc  tm  Bome  time  after  that  evenc  In  1 104 
he  wu  j>re8ent  at  the  opeDing  of  the  ooffin  and  the  ei- 
aminatioa  of  the  remains  oi  St.  Cuthbert.  Between 
1104  and  1108  he  composed  his  History  oftKt  Church 
of  Dwham,  bringing  it  down  to  the  death  of  William 
of  St  Carilef  (1096).  Many  yean  later  he  compiled 
his  Wstoria  Regum,  which  is  a  chronicle  of  Northum- 
brian affairs  itom.  the  date  at  which  Bede  stops  (731). 
He  was  also  probably  the  author  of  a  lettor  DeArchi- 
Eborad^  bat  not  of  the  treatise  i)e  Maraeulu 
efTroiulBtwni&iMsomeUmes  attributed  to  him.  Sdden 
in  his  introduction  to  Twysden's  Decern  Scmttoret, 
attribotee  the  IBstoria  Dwtdmennit  Ea^ence  to  Targot, 
prior  of  that  church ;  but  Mr.  Arnold,  in  the  prenoe 
to  hisediUon  of  Symeon's  works,  soooessfiillydiBproTea 
Seldea's  assertions.  Iliis  work  is  wigtnd  and  of 
preat  raloe ;  the  fiutona  Regum^  on  the  other  hand, 
»  a  compilation  from  Tarions  sonroes,  bron^bt  down 
b^Symeon  to  1121  or  1129.  Both  woAswm  eon- 
trnned  by  other  hands. 

See  Twyeden,  Pwm  aei^om,  and  ■gwtmom  te  ^jmeon't 
wwkii  by  Hr.  HdOskhi  Hinde  (Sortoee  SooiatT'  •dition, 
188B)  and  by  Ur.  T.  liEiiold  (Bolto  Sralee  edition,  ISaS-SK). 

STfifBON,  snmamed  HcTAPHiUBrrKS,  Byiantine 
hagiojmpher,  aooording  to  Leo  Allatius  [Dt  Sgmeo- 
nvm  IScnptU,  Paris,  1664),  lived  doiuur  the  fint  half 
of  tlw  10th  oentniy  under  Lao  Uie  PhiloBopher  and 
his  snooBssor  at  Constantinople,  where  he  sucoeasively 
fadd  the  positions  of  secretary,  grand  logothete,  and 
master  of  the  [wlace.  This  view,  subsequenUy  adopted 
by  Oave,  Fabricius,  and  others,  was  afterwards  <Us- 
pnted,  but  not  convincingly,  by  Oudin  {Comm.  de 
Seripit.  Eodea.  Antiq.^  vol  it,  1722),  who  identified 
Metapbrastes  with  another  Symeon  who  also  held  the 
offices  of  logothete  and  master  of  the  palace  under 
John  Comnenus,  and  published  a  still  extant  Epitome 
Ganonum  in  1160.  eymeon|6  Metaphraaat.  as  his 
legends  are  called  (whence  his  name  Metapniaates), 
occur  in  MS.  in  many  European  libraries ;  many  of 
them  are  also  to  be  found  in  the  Acta  Sanctorum  and 
similar  ooUeotions ;  but  otheni  remun  nnininted.  Al- 
latiuB  and  Cave  recognise  only  122  of  the  bnndrads  of 
lives  assigned  to  bim  as  genuine-  The  titles  of  other 
writings  of  Symeon^  with  references  to  further  author- 
ities,  will  be  found  in  the  artide  "  Metaphmstes,"  by 
Gass,  in  Herzoe-Plitt's  EhicyM,,  vol.  ix. 

SYMMAGHUS,  pope  from  498  to  514,  had  Anas- 
tasins  IL  for  his  predecessor  and  was  himself  followed 
by  Hormisdas.  He  was  a  native  of  Sardinia,  appar- 
ently a  convert  from  paganism,  and  was  in  deacon's 
orden  ftt  the  time  of  his  election.  The  choice  was  not 
unanimous,  another  candidate,  Laurentins,  having  the 
support  of  a  strong  Bysantine  party ;  and  both  oom- 
p^tws  were  consecreted  by  thor  nienda,  the  one  in 
the  Lateran  church  and  tJie  other  in  that  of  St.  Mary, 
on  22d  November,  498.  A  decision  was  not  long  aftw* 
wards  obtained  in  favor  of  Symmfwhus  ^mn  Theodtnio, 
to  whom  the  dispute  had  been  referred ;  but  peace  was 
not  established  until  505  or  906,  when  tne  Gothic  king 
ordered  the  LaurentiMi  party  to  surrender  the  churehes 
of  which  they  bad  taken  posseauoa  An  important 
incident  io  the  protracted  controversy  was  the  oecision 
of  the  *'  palmary  synod  "  (see  vol.  ziz.  p.  507).  The 
remainder  of  the  pontificate  of  Symmachns  was  un- 
eventful ;  history  speaks  of  various  churehes  in  Rome 
as  having  been  built  or  beautified  by  him. 

SYMMACHUS,  Quintds  Aurelius,  consul  in  391, 
and  one  of  the  most  orilliant  representatives  injpublio 
life  and  in  literature  of  the  old  pa^n  party  at  Rome, 
was  educated  in  Gaul,  and,  having  discharged  the 
fiinotionB  of  pnetor  and  qtueetor,  rose  to  higher  offices, 
and  in  373  was  proconsul  of  Africa.  His  puUic  digni- 
ties, wbiofa  included  that  of  pontiff^  his  great  wodth 
and  high  character,  added  to  his  npatati<m  for 


eloquence,  marked  him  ont  as  the  champion  of  the 
pagan  senate  against  the  measures  which  the  Chrisdan 
emperors  directed  aeainst  the  old  state  reUflon  of  Rome. 
In  382  he  was  banished  from  Rome  by  Gratian  for  his 
protest  against  the  removal  of  the  statue  and  altar  of 
Victory  ^m  the  senate-house,  and  in  384,  when  he 
was  prefect  of  the  dty,  he  addresaed  to  Valentiniaa  a 
letter  praying  for  the  restoration  of  these  symbols. 
Tbisist^e  most  interesting  of  his  literary  remains,  and 
called  forth  two  replies  from  St.  Ambrose,  as  well  as  a 
poetical  refutation  from  Prudentins.  After  this  Snn- 
madias  was  involved  in  the  rebelliai  of  Maximns,  out 
obtained  hia  pardon  from  Theodonos,  and  i^pean  to 
have  continued  in  poUio  life  np  to  his  death. 

Of  the  writings  of  Symmaohoe  we  poseeaB  (1)  ten  bother 
j^iitfM.  pabUshed  after  his  death  by  his  son.  The  modd 
fcUlowed  by  the  writer  la  Pliny  the  Toanger.  and  from  a 
reference  in  the  SaiwnMlia  of  Ifacrobios  (bfc.  v.,  i.  }  7),  in 
which  Symmaehm  is  introdnoed  as  one  of  the  ioterloeatofs. 
It  R^eaia  that  hla  oontMnporaries  deemed  him  second  id 
none  ^  amdenta  in  the  "  rich  and  florid  **  Th<> 
flnt  editimi  of  the  B^tOa  by  Bart  CyniscbiM  (t.l.tLa^\mi 
patAished  nnder  Pope  Jolios  II.)  is  very  incomplete,  ao<l 
the  coUeotlon  wai  only  gmdoally  etmpleied  sabaequent 
editors.  (2;  Pragmente  of  nine  OiMHanaltry  Ord^oiu  Ctom 
a  palimpsest,  of  vbich  part  is  at  Mlbn  and  part  In  tiie  Vat- 
ican, were  disoovered  by  Hal,  who  pobliBhed  the  Milan 
fragments  inl61S,the  Btwoan  ones  in  hisScHiitonM  VMtmm 
XoM  OiUMlie,  vol.  i.  (ises),  and  the  whole  in  lB4eL  The 
work  was  not  well  done,  and  many  eonreotlooa  aie  fivea  In 
a  new  oc^Mon  by  O.  Seeek  (ftwiwrtaUwiw  ia  Htmnm  Tk. 
Mmmimi,  Berlin,  1877,  n.  595  ««.),  whieh  has  been  foHowed 
by  an  edition  of  the  works  of  Symmaehna  in  Hie  Mmmmtm 
Otrmmdm  Hutoriea,  Berlin,  1883. 

SYMPHONY.   See  Mosio,  vol.  xvii.  p.  102. 

SYNAGOGUE  (<nMr<^).  literally  "  a»emblage," 
is  Uie  term  employed  to  denote  either  a  congregation 
of  Jews,  tie.,  a  local  cirele  accustomed  to  meet  toother 
for  wonfaip  and  religious  iostmction,  or  the  building 
in  which  the  oon^regation  met  In  die  first  aeoae  the 
word  is  a  translation  of  nou.  kmaieth,  in  the  second  of 
noun  n*3,  Uth  hakkeneutk  The  germ  of  the  mtA- 
gogoe,  that  is,  of  religjons  assemblages  dissociated  nom 
the  andent  ritual  of  the  altar,  may  be  found  in  the 
circle  of  the  prophets  and  their  diaaples  (see  eqiecially 
Ib^  viii.  16  sg.) :  but  the  synagwue  as  an  tnstitntaon 
charaeterialio  of  Judusm  arose  alter  the  woA  of  Exra. 
and  is  dos^  oonnefeted  with  the  devebpment  of  timt 
legal  Jndusm  to  which  his  reformation  jcave  di^nite 
shape.  From  the  time  of  Ezra  downwaras  it  was  the 
busmess  of  every  Jew  to  know  the  law ;  the  school 
(b£th  hamm^r&MK)  trained  scholars,  but  the  ayna- 
gogue,  where  the  law  was  read  every  Sabbath  (Acta  xv. 
21 ),  was  the  means  of  popular  instruction.  Such  syna- 
^ues  existed  in  all  parts  of  Judma  in  the  time  of 
PMumtxxiv.  8  (probably  a  paaJm  of  the  Persian  period); 
in  Acts  XV.  21  it  aijpears  that  they  had  existed  for 
many  g«ierations  "in  every  city."  This  held  good 
not  only  for  Palesrine  but  for  the  Dbpeniott ;  in 
post-Tahnndio  times  the  rule  was  that  a  fiynago^ 
must  be  built  wherever  there  wen  ten  Jewa.  AjkI. 
though  the  name  "synagogue"  varies  with  Kpomvxf: 
("  place  of  prayer"),  it  appears  that  evei^herc  the 
assemblage  was  primarily  one  for  inatraotion  u  the  law : 
the  synagofl[ue,  as  Philo  puts  it,  was  a  itdaoMaXum,  ^  A 
formed  inoUtuUon  of  this  sort  reqiuied  some  nganiia- 
tion :  the  genmd  order  of  the  servioe  was  directed  fay 
oneormore  "rulmis  of  the  synagogue"  (^^wno-^jvjwt, 
Luke  xiii.  14 ;  Acts  xiiL  15),  who  called  on  fit  peiaona 
to  r«td,  pray,  and  prehob  :  alms  were  collected  by  two 
or  more  "  oollectors  "  (gciK)&i  foiaj^) ;  and  a  "  min- 
ister "  (^umdn,  hv^piuK^  Luke  iv.  20)  had  charge  of 
the  sacred  books  (preserved  in  an  "ark")  and  of  other 
ministerial  funcdons,  including  the  teaching  of  childrm 
to  read.  Hie  disdtdine  of  the  oongregauoo  was  «i- 
foroed  Inr  exoommunioalaun  (^^rem)  or  temporaiy  ex- 
eluuon  {»idd&v\.  and  also  Iqr  die  minor  nuniahiDeiit 
of  soour^i^  (Matt.  x.  17),  inflicted  hs  uie  ^oceAm. 
The  disoipluiary  powra*  waa  in  Che  hands  of  a  senate  of 
elden  (irpcejSmpef,  yrpeevfa),  the  chief  memboa  of 
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iriiioh  were  ipxovrtc.  The  priDcip^  seirioe  of  the 
fTDagogue  was  held  od  Sabbath  moning^  and  iDdaded, 
aooardinff  to  the  Mishnah,  the  redtation  of  the  $kema' 
(Deut  VL  4-9,  li.  13-21 ;  Namb.  xv.  37-41),  prayer, 
lessons  from  the  law  and  proDhets  with  Aramaic  trans- 
lation, a  sermon  (derOthah)  used  on  the  lesson  (Acts 
xiii  15),  and  finally  a  blessing  pnmonnoed  by  the  priest 
or  inToked  by  a  laymaD.  On  Sabbath  afternoon  and 
<n  Mondwr  and  Thuraday  then)  was  a  servioe  wiUioat 
a  lesson  nom  the  prophets ;  there  were  also  serrioeB 
for  all  fea^-days.  Synagogues  were  built  by  preference 
beude  water  for  the  ooQTenienoe  of  the  ceremonial 
ablutions  (oomp.  Acts  zri  13) ;  and  remains  of  veir 
anoient  baildiogs  of  this  class  exist  in  several  puts  of 
Galilee  ;  they  generally  lie  north  and  south,  and  seem 
to  hsTO  had  three  doors  to  the  south,  and  sometimes 
to  have  been  (Uvided  by  colamos  into  a  nave  and  two 
aisles. 

Jewish  tradition  has  a  great  deal  to  aaf  ahont  a  body 
«alled  "  the  great  synagogue^"  which  is  supposed  to 
-have  been  the  supreme  religious  authority  uom  the 
cessation  of  prophecy  to  the  Ume  of  the  nigh  priest 
Simeon  the  Just,  ana  is  even  sud  (by  modern  writers 
ainoe  Blias  Ijevita)  to  have  fixed  the  OM  Testament 
euion  (op.  vol.  t.  p.  5  to.).   But  Knmra  in  his  essay 

Over  de  Mannen  der  Oroote  Synagoge  "  (  Veniaoen 
of  the  Amsterdam  Academy,  1876)  has  shown  that 
these  traditions  are  fiction,  and  that  the  name  kauteth 
hagffOdSla  originally  denoted,  not  a  stan^ng  antbcoity , 
bat  the  great  convocation  of  Neh.  Tiil-x. 

Ounpara  In  eeneral  SohSter,  OnehiAU  in  jSHtehem  VoOcet, 
2  87,  when  ti^e  older  liteiataie  li  catalc«ned.  Fw  tbe 
OMgM  of  the  Bjnut^e  in  mote  Tectnt  tiinM,  lea  Boztral^ 
•9|nM0o^  Judaiea,  Basel,  1041. 

STNEDRIUM  {ewt6pioi>),  a  Greek  word  which 
means  *^  assembly  "  and  is  espeotally  used  of  Jndidal 
or  representative  assemblies,  is  the  name  by  which  (or 
by  its  Hebrew  transcription,  pT^JD.  $anheaHn,  $anke- 
dHm)  that  Jewish  body  is  known  which  in  its  origin 
was  the  municipal  oonndl  of  Jerusalem,  but  aoguired 
extended  functions  and  no  small  authority  and  infliienoe 
over  the  Jews  at  larse  (see  vol.  xiii.  p.  434  a;.  ).  In 
the  Mishnah  it  is  culed  "  the  sanhednn,"  '*  the  great 
sanhedrin,"  "the  sanhednn  of  seventy-one  [mem- 
bers]," and  the  greftt  court  of  justice  "  (fifth  din 
haggodSl).  The  oldest  testimony  to  the  existence  and 
constitution  of  the  synedrium  of  Jerusalem  is  probably 
to  be  found  in  2  Chron.  xix.  8;  for  the  priests, 
Levites^  and  hereditary  heads  of  houses  there  spoken 
of  as  sitting  at  Jerusalem  as  a  court  of  appeal  from  the 
local  judicatories  does  not  correspond  with  an^hino; 
mentioned  in  the  old  histoi^,  and  it  is  the  practice  of 
the  Chronider  to  refer  the  institutions  of  his  own  time 
to  An  origin  in  ancient  Israel.  And  just  such  an 
aristocratic  council  is  what  seems  to  be  meant  b^  the 
^rusia  or  senate  of  '^elders"  repeatedly  mentioned 
ID  the  history  of  the  Jews,  both  under  the  Greeks  from 
the  time  of  Antioohus  the  Great  (Jos.,  Ant.,  xii.  3,  3) 
and  under  the  ^umonean  high  priests  and  princes. 
The  high  priest  as  the  head  or  the  state  was  doubtless 
also  the  head  of  the  senate,  which,  aooording  to 
Bastera  usage,  exernsed  both  Jodidu  and  adminis- 
tralave  or  pounoal  fhuotions  (comp.  1  Hao.  xit  6,  xiv. 
20).  The  exact  measure  of  its  authority  must  have 
Tuied  from  time  to  time,  at  first  with  the  measure  of 
autonomy  left  to  the  nation  by  its  foreign  lords  and 
afterwards  with  the  more  or  less  antocratio  poww 
claimed  by  the  native  sovereigns. 

As  has  been  shown  in  vol.  xiii.  p.  434  »q.,  the 
original  aristocratic  constitution  of  the  senate  began  to 
be  modified  under  the  later  Hasmoneans  by_  the 
inevitable  introduction  of  representatives  of  the  rising 
party  of  the  Pharisees,  and  this  new  element  gained 
sbength  under  Herod  the  Great,  tbe  bitter  enemy  of 
the  pri«Uy  aristooracgr.*  Finally  under  the  Roman 

1  The  name  trnttMrn*  flnt  i^pean  andar  HjieHm  n.  (Joi., 
Ji*,xlT.^4). 


Srocurators  die  OTuedrium  was  lefk  under  the  presi- 
enoy  of  the  chief  priest  as  the  hif^heet  native  tribanal. 
though  without  the  power  of  life  and  death  (John 
xviil  31).  The  aiistooratio  element  now  again  pre- 
ponderated, as  appears  from  Joeephus  and  from  Uie 
New  Testament,  in  which  "chief  priests"  and 
"rulers"  are  Gmionymous  expresasons.  But  with 
these  there  sat  also  scribes  "  or  tnuned  legal  doctons 
of  the  Pharisees  uid  other  notableB,  who  are  simply 
oalled  "elders"  (Harkzv.  1).  The  Jewish  tradition 
which  regards  the  synedrium  as  entirely  composed  of 
rabbins  sitting;  under  the  preudenoy  uid  vtce-presi- 
denoy  of  a  pair  of  diief  doctors,  the  nd«t  and  Ab  bith 
din,*  is  qmte  false  as  regards  the  true  synedrium.  It 
was  after  the  &11  of  the  state  that  a  merely  rabbinical 
bSih  din  sat  at  Jabneh  and  afterwards  at  Tiberias,  and 
gave  legal  responses  to  those  who  chose  to  admit  a 
judicature  not  recognized  by  the  civil  power.  Gradu- 
ally this  illegal  court  usurped  such  authority  that  it 
even  ventured  to  pronounoe  capital  sentences, — acting, 
however,  with  so  much  secrecy  as  to  allow  the  Roman 
authorities  to  close  their  eyes  to  its  prooeedings 
(Origen,  ad  Afr.j  \  U).  That  this  was  posnUe 
win  appear  less  surprising  if  we  remember  that  in  like 
manner  the  synedrium  ofJernsalan  was  aUe  to  extend 
an  authority  not  saiiotioiied  1^  Boman  law  over  Jews 
beyond  Judsw,  s.g,,inDamasco8  (Aoteix.  2;  xxiL  5). 

11ueoondl-cliamb6r(^vX4)  where  thesynedrlnm  osnally 
•at  was  between  the  Xystos  and  the  temple,  probably  on 
tiie  temple-hill,  bat  hardly,  as  the  HlBbnui  states,  within 
tbe  loner  court.  The  meeting  in  the  palaoe  of  the  high 
prieat  wbieh  oondemned  oar  Lord  was  exonitionaL  The 
proeeediBga  also  on  this  ooeaiUoa  ware  hho^  ImgalaT. 
If  measored  br  the  mlM  of  piooednre  whieht  aooordlng 
to  Jewish  tradition,  were  laid  down  to  secoxe  order  and  a 
fair  trial  for  the  scGoaed. 

Of  the  idder  liteiataie  of  ttienddeot  U  iaenoogh  toelle  Sddeo, 
Dt  SgmeMU.  The  moM  ImpMtant  eritieal  dtoeuHkm  to  that  of 
Kaeoen  In  the  rerabvoi.  ate.,  of  the  Amaterdam  Academy.  U06. 
p.  131  av.  A  good  sammaiT  is  glvan  br  BehOrar,  QacbickU  da 
jaatadim.  V<>£&.  2ded.,{2^  111. 

SYNESIUS,  bishop  of  Ptolemais  in  tbe  Libyan 
Pentapolis  from  410  to  c  414,  was  bom  of  wealthy 
parents,  who  claimed  descent  from  Spartan  kings,  at 
t^ne  about  375.  While  still  a  youth  (393)  he  went 
with  his  brother  Euoptius  to  Alexandria,  where  he  be- 
came an  enthusiastio  Neoplatooiat  and  disinple  of  Hr- 
PATEA  {q.v.).  Returning  to  bis  native  place  some  time 
before  397,  he  was  in  that  year  chosen  to  head  an  em- 
bassy from  the  cities  of  the  Pratapolis  to  Uie  imperial 
court  to  ask  for  remisuon  of  taxation  and  other  relief. 
His  stay  in  Constantinople,  whioh  lasted  three  years, 
was  wearisome  uid  otherwise  disagreeable  j  the  leisure 
it  forced  upon  him  he  devoted  in  part  to  hterar^  com- 
Dosition  (see  his  De  ProvideiUia).  The  oration  he 
delivered  when  at  last  admitted  to  the  presence  of 
AjToadius  is  also  extant  {De  Regno).  Returning  ab- 
ruptly to  Gyrene  in  400,  he  spent  the  next  ten  years 
partly  in  that  cit^,  when  unavoidable  buuness  wled 
him  there,  but  chiefiy  on  an  estate  in  the  interior  of  the 
province,  where  he  was  able  to  ei^oy  the  Uterary  leisure 
that  was  most  congenial  to  him,  varying  his  studies 
with  gardening  and  hunting  and  the  quiet  plew^ures 
of  domestic  life.  His  marriage  took  place  at  Alex- 
aiKbia  in  403;  in  the  previous  year  he  had  visited 
Athens.  In  409  or  410  Syneeius,  whose  Christiani^ 
had  until  then  been  by  no  means  vtnr  pronounoed^ 
ms  popuhriy  chosen  to  be  Inshop  of  Ptolemais,  and, 
after  long  heatation  on  posonal  and  doctrinal  greuiidB, 
he  ultimately  accepted  the  office  thus  thrust  upon  him, 
being  consecrated  by  Theophilus  at  Alexandria.  One 
personal  difficulty  at  least  was  obviated  by  his  being 
allowed  to  retain  his  wife,  to  whom  he  was  much 
attached:  but  as  regarded  orthodoxy  he  expressly 
stipulated  for  personal  freedom  to  dissent  on  the 
questions  of  the  soul's  creation,  a  literal  resurrection. 


■  The  fimner  word  properlT  meant  the 
thepretfdeatofthettlboiM].  The  IUn 
li  poat-HtohBta 
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and  the  final  destruction  of  the-  world*  while  at  the 
same  time  he  agreed  to  make  some  conoeBrion  to 
popular  views  in  his  public  teaofaing  (ra  fiiv  olxot 
^^ooofiiv.Tdd^  l(o^i?Mfiti0£iv).  His  tenure  or  the  bishop- 
rics whion  was  comparativdy  brief,  was  troubled  not 
only  by  domestic  bereavemente  but  also  by  barbaric 
invasions  of  the  country,  and  by  oonfiiota  with  the 
prefect  Andronicus,  whom  he  excommunicated  for 
interfering  with  the  church's  right  of  asylum.  The 
date  of  his  death  is  unknown,  but  he  died  probaUy 
not  Uter  th^i  414. 

His  extant  works  are — (1)  a  speech  before  Aroadins,  De 
lUffno'  (2)  Dio,  mm  d«  mo  ip«iii*  Inttitttio,  in  which  he  Bigni- 
fles  his  purpose  to  devote  himself  to  true  philosophy ;  (3) 
Enoomiwn  CmmHi,  a  literary  jeu  ^e»prU,  saggested  by  Dio 
Chrjsostom's  Praise  of  Hair;  (4)  De  Pnvidmtia,  in  two 
books;  (5)  De  Jtuonuitu;  (6)  SpiiioUt;  (7)  12  ffgnun; 
and  several  homilies  and  oocaaional  speeches.  Tha  editio 
vrineep*  is  that  of  TnmebDS  (Paris,  1553) ;  it  was  followed 
by  th^  of  Morell,  witii  lAtin  translatioa  by  Tetevins  (1612, 
greatly  enlarged  and  improved  1633;  reprinted  by  Higne, 
1660).  The  Aiwtebe,  which  for  the  modem  reader  greatly 
exceed  his  other  works  Id  iaterest,  have  been  edited  by 
Dsmrtriades  {Vienna,  1792)  and  by  Glakns  (Veni<^  1812), 
the  OoMHi  BMOmmium  by  KraUnger  (Stntteart,  1834),  the 
De  JVffMiIeiUta  WEi«binger(Salita^,18K),the  De  B»gtia 
byKrablnger  (Hnnieh,  1826),  and  the  MgmM  by  Flach 
(TftUngeo,  1875}. 

See  Clausen,  De  AmanEo  JMasopto  (pinMnhaaan,  US!) ;  Volk- 
mann,  Syjtetitu  vok  (tome  (Beitln.  lam;  and  Hiss  Alloe  Gard- 
net's  Dumograpb  In  ''The  FaUiers  fteBngUsh  Readers"  (Loo- 
don,  1880).^ 

SYNOD.  See  GotrNOiL  and  PBSBTTBRUinsii. 

SYPHIUS.  See  Patholoot,  vol.  xviiL  pp.  414- 
415^d  Sdrqert,  p.  721  above. 

SxRA,  or  Smuis,  a  Oreek  island  in  the  middle  of 
the  Oydadea,  which  in  the  19th  oeatuiy  has  become 
the  comraercia]  centre  of  Uie  Archipelago,  and  is  also 
the  residence  of  the  nomarch  of  the  Cyclades  and  the 
seat  of  the  central  law  courts.  In  andent  times  this 
island  vras  remaricably  fertile,  as  is  to  be  gathered  not 
onljr  from  the  Homeric  description  [Od.  xv.  403), 
which  might  be  of  doubtful  application,  but  also  flrom 
the  remuns  of  olive  piesees  and  peouliaritaee  in  the 
local  nomenclature.  The  destruction  of  ite  foresto  has 
led  to  the  loes  of  all  its  aUavial  soil,  and  now  it  is  for 
the  most  part  a  brown  and  barren  nxik,  covered  at 
best  with  scanty  aromatao  acrob,  pastured  by  sheep  and 
goats.  The  length  of  the  idand  is  about  10  miles,  the 
breadth  A  and  the  area  is  estimated  at  42}  square 
miles.  The  popniataon  is  now  estimated  to  number 
abont  33  JOO,  whom  abont  20,500  are  in  the  chief 
town.  Commerce  is  the  main  oooupation  of  the 
islanders,  though  they  also  build  ships,  have  extenave 
tanneries,  large  steam  flour-mills,  a  steam  weaving  and 
rope  factory,  and  a  handkerchief  factory,  and  grow 
'Vegetables  for  export 

Herauqxdis,  as  the  chief  town  is  called,  is  baitt  round 
the  harbor  on  the  east  side  of  the  island.  It  is  governed 
by  an  active  mnnicipality,  whose  reveoae  and  ezpenditore 
have  rapidly  increased.  Among  the  public  buildings  are  a 
apaetons  town-hall  In  the  central  square,  a  clnb-bonse,  an 
opera-boase,  and  a  Qreek  theatre.  Old  Syra,  on  a  cooical 
hill  behind  the  port  town,  is  an  interesting  place,  with  its 
old  Boman  Ofttholic  charch  of  St.  George's  still  crowning 
the  sammit.  This  was  built  by  the  Oapnchins,  who  in  the 
Middle  Ages  chose  ^ra  as  the  headquarters  of  a  mission  in 
the  East.  Louis  XIII.,  hearing  of  the  dangers  to  which 
the  Syra  priests  were  exposed,  took  the  island  under  his 
flspeeial  protection,  and  since  that  time  ^e  Boman  Catholic 
bishops  of  Syra  have  been  elected  by  the  pope.  About  the 
beginning  of  the  19th  century  the  inhabitants  of  8yn 
nmnbered  only  about  lOOO ;  whenever  a  Turkish  venel 
a|ipeared  they  made  off  to  the  interior  and  hid  themselves. 
Oa  the  outbreak  of  the  war  of  Greek  independence  refb- 
gees  from  Chios,  after  being  scattered  throaghoot  Tenos, 
^texia,  Hydnketc  and  r^eoted  1^  the  people  of  Geoa,  took 
u»  their  reaidenoe  at  Syra  under  the  protection  of  the 
nwnch  flag.  Altogether  about  40,000  had  sought  this 
aaylnm  before  the  freedom  of  Greece  was  achieved.  The 
fUef  eity  was  called  Heimopolis  after  the  name  of  the  ship 
whldibroaght  the  earlier  settlers.  Host  irf  the  immigrants 
•looted  to  stay,  and,  though  they  were  long  k^  in  alarm 


bypiratesitbeyhavecontinaedsteadily  to|woqier.  lalKS 
1568  sailing  ships  and  996  steamers  (with  a  totsJ  of  740,731 
tons)  entered  and  1588  sailing  ships  and  700  steamers  (with 
a  total  of  756,807  tons)  cleared  this  port ;  in  1683  3379  nU. 
ing  and  1126  steam  vessels  (with  a  total  of  l,O56;801  tout 
entered  and  3276  sailing  and  1120  steam  vevds  (with  a 
total  of  960,229  tons}  cleared.  Most  of  the  siaUug  veneb 
were  Greek  and  Turkish,  and  most  of  the  stfluneisweie 
Austrian,  French,  and  Tarkisb. 

SYRACUSE  ['ZvpAKotnuy  Svpimvaat,  Svpfycovaai ;  Im. 
Sffractuce;  Itahan  iSanaua),  the  chief 
Greek  dty  of  ancient  Sidly  and  one  of 
the  eariiest  Greek  settlunents  in  the 
island  (see  Sicdlt,  p.  21  above).  The  foondatko 
legend  takes  several  shapes  (Thuc.,  vi.  3;  Strabo, 
vi  4,  p.  269) ;  but  there  is  no  reason  to  donbt 
that  Syracuse  was  founded  by  Archias  of  Corinth  as 
part  01  a  joint  enterprise  together  with  Corc^n)  ai^ 
the  received  date  735  B.C.  may  pass  as  approximate.* 
!nie  first  ssttlement  was  on  a  small  island,  parted  team 
the  ooast  by^  a  veiy  narrow  channel  (for  map,  see  pL 
n.).  It  points  southward,  in  front  of  a  deep  b^, 
which,  with  the  oppoute  headland  (Henunyrium),  it 
helps  to  shelter  from  ihe  seL  This  formed  the  Great 
Huhor ;  die  Leaser  Harbor  of  Laoaus  lay  to  the  nnth 
of  the  island,  between  it  uid  a  peninsula  of  the  maia- 
land,  with  the  open  sea  to  the  east  and  north.  The 
peninsdla  consists  of  part  of  a  hill  which  almost  eveiy> 
where  leaves  some  space  between  itself  and  the  sea. 
To  the  west  of  the  Crreat  Harbor  a  marshy  plain  ties 
on  each  side  of  the  river  Anapna.  On  the  south  ade 
of  the  river  is  a  smaller  hill.  The  coast  of  the  isluid 
and  of  the  peninsula  is  rocky.  That  of  the  hariwr  is 
for  the  most  part  fl^  except  part  of  the  west  and 
south  sides  and'  the  headtuid  opposite  the  iiUnd. 
From  the  island  the  dty  spread  over  the  whole  pran- 
Bula,  while  a  detached  auburb  (Poliohne)  arose  on  Uie 
outJying  hill  beyond  Anapus.  The  marshy  ground 
between  the  two  was  not  fit  for  building.  All  these 
additions  have  heen  gradually  forsaken,  and  the 
modem  town  is  confined  to  the  island. 

The  island  was  called  Ortygia,  a  name  oonnected 
with  the  Betian  legend  of  Artemis  (see  _ .  .  , 
Holm,  Gttch.  Sic,  I  886),  but  often  sim-  *¥SJ^ 
ply  the  Island  (Liv..  xxv.  24,  30).  Though  ^ 
the  lowest  part  of  the  city^  its  position  and  strength 
made  it  the  citadel^d  tt  is  therefore  often  spoken  of 
by  I^odoms  and  Plutarch  as  if  it  had  been  a  real 
acropolis.  It  is  famous  for  the  fountain  of  ArethoBa. 
connected  in  Qreek  legend  with  the  river  Alpheus  in 
Peloponnesus.'  Ihe  swe^  watw  perished  whra  sn 
earthquake  Iroaght  in  the  sea  in  1170.'  At  the  time 
of  the  first  settlement  the  island  was  held  by  Sioeb; 
some  have  thought  that  a  Phcenidan  dement  lingoed 
on  under  both  Sioels  and  Chreeks.  Itiscertain  (Herod., 
vii.  166)  that  Syracuse  and  Carthage  stood  in  relatifms 
to  one  anodier  which  were  not  usual  between  Qtmk 
and  barbarian  citie&  It  has  also  been  thought  from 
some  legendary  hints  that  PoHchne  was  the  original 
Syracuse,  and  that  the  plural  form  (Ivp&novaat)  arose 
m>m  the  union  of  Ortygia  and  Policbne.  But  the 
plural  form  is  common  enough  in  other  cases.  The 
chief  evidence  for  the  belief  is  that  the  great  temjJe 
of  Olympian  Zeus  stood  in  PoUchne  and  that  (Fhit, 
JVi&,  14]  the  repster  of  Syraeusan'  citixens  was  kept 
there. 

nil  the  be^nning  of  the  5th  century  b.c.  our  no- 
tices of  Syntcnsan  nistoiy  are  quite  fim^- 
mentary.  Almost  the  only  question  is  hfiKliS 
whether,  as  some  str^  notices  (Atben.,  i.  period. 
56 ;  see  Miiller's  Dortans^  I  161,  Eng.  tr.) 
might  suggest,  the  prinutive  kingship  was  retained  cr 
renewed  at  Syracuse,  as  it  certainly  was  in  some  other 
Greek  oc^niea.   A  king  Pollis  is  spoken  of;  but 

1  See  Pint,  Amat  JTarr.,  % 

*  See  Find.,  iftM.,  L 1.  «d  the  sdsatilledlsenssloiis  In  Gtnhot 
vl. %jk 270;  also  Pamantas,  v.  7, M. 
■Hn8oVUa,ed.Hmat,vU.8as;  Xnmia,  flfpMa  Mlfo  < 
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nothing  ia  known  of  his  actions.  It  is  far  more  certain 
that  Syracuse  vent  through  the  usual  revolutions  of  a 
Greek  city.  The  d^oendants  of  the  original  settlers 
kept  the  land  in  their  own  hands,  and  they  graduallv 
brought  the  Sicel  inhabitants  to  a  state  not  unlike  vil- 
lainage. Presently  other  settlers,  perhaps  not  always 
Greek,  gathered  round  the  ori^nal  Syracusan  people ; 
they  formed  a  distinct  body,  Ani^oi  or  pfe6«,  person- 
ally freCjbut  with  an  inferior  political  franchise  or  none 
at  aU.  The  old  citizens  t^ua  gradually  grew  into  an 
excloBiTe  or  aristocraUo  body,  cdled  y&fiofm.  or  laod- 
owners.  We  hear  ineidentaUy  of  disputes,  sefUtions, 
aid  «banges,  among  others  the  banishment  of  a  whole 
aeiu(Thnc.,  T.  5;  ArisL,  B>l,v.  3,  5,4,1);  but  we 
nave  no  dates  or  details  till  we  have  entered  the  5th 
century  b.o.  In  its  external  development  Syracuse 
differed  somewhat  from  other  Sicilian  cities.  Although 
it  \tgf^ed  in  eart^  times  behind  both  Qela  and  Acragas 
(A^gentum),  it  very  soon  b^n  to  aim  at  a  combi- 
nation of  land  and  sea  power.  Between  663  and  598 
it  founded  the  settlements  of  Acrse,  Gasmense,  and 
Camarina,  of  which  the  first  was  unusually  far  inland. 
The  three  together  secured  for  Syracuse  a  continuous 
dominion  to  the  southeast  coast.  The^  were  not 
strict^  oolonies  but  outposts ;  Camarina  indeed  was 
destroyed  after  a  revolt  against  the  ruling  city  (Thuc., 
T.  1).  That  the  inland  Siod  town  of  Henna  was 
ew€x  a  Syracusan  settlement  there  is  no  reason  to  be- 
lieve. Of  this  early  time  some  architectural  monu- 
ments still  remain,  as  the  two  temples  in  Ortygia,  one 
of  which  is  now  the  metropolitan  church,  and  the 
small  remains  of  the  Olympieum  or  temple  of  Zeus  in 
Polichne, — all  of  course  in  the  ancient  I^rio  style. 

The  second  period  of  Syracusan  histoir,  which 
roughly  begins  with  the  5th  century,  is  far  better  as- 
certained. It  is  a  period  of  change  in  every  way.  The 
aristocratic  commonwealth  becomes  in  turn  a  tyranny 
and  a  democracy  ;  and  Syracuse  becomes  the  (i^reatest 
Greek  city  in  Sioily,  the  mistress  of  other  cities,  the 
head  of  a  fpnoA  dominion^— fora  moment,  of  the  great- 
cat  dominion  in  Hellas.  Strange  to  say,  idl  this  growtJi 
begins  in  subjeotton  to  the  ruler  of  another 
<3eion.  citjf.  Hippocrates,  tyrant  of  Gela.  held  the 
chief  power  in  eastern  Smly  at  the  begin- 
ning of  the  5th  century  b.c.  (498-491).  Hethreatened 
Sjrraouse  as  well  as  other  dtiea,  and  it  was  delivered 
onlv  by  the  joint  intervendon  of  Corinth  and  Corcyra, 
ana  by  the  cession  of  the  vacant  territory  of  Camanna. 
In  485  the  Syracusan  ^fuK  or  plebs  joined  with  the 
Sioel  serf  population  to  drive  out  the  gamoroi,  the 
ruling  oligarcns.  These  last  craved  help  of  Gelon,  the 
successor  of  Hippocrates,  who  took  possession  of  Syra- 
cuse without  opposition,  and  made  it  the  seat  of  his 
power.  Syracuse  now  grew  by  the  depopulation  of 
other  dties  conquered  by  Gelon.  He  gave  citisenship 
both  to  mercenaries  (Diod.,  x>.  73)  and  to  settlers  from 
old  Greece  (Pans.,  v.  27, 16, 17 ;  Pind.,  Olvmp.,  vi.), 
so  that  Sjrraonse  became  a  dty  of  mingled  race,  in 
which  the  new  citizens  had  the  advantage.  The  town 
spread  to  the  mainland  :  the  new  town  of  Achradina, 
with  sepurate  fortifications,  arose  on  the  eastern  part 
of  the  adjoining  peninsula  (IMod.,  xi.  73),  while  Or- 
^gia  becune  the  inner  city,  the  stronghold  of  the  ruler. 
Indeed  in  the  form  of  nnwalled  suburbs  the  city  seems 
to  have  spread  even  beyond  Achradina  (Biod.,  xi.  61, 
68,  72).  Gelon's  general  rule  was  mild,  and  he  won 
fune  as  the  champion  of  Hellas  by  his  great  victory 
over  the  Carthagiuians  at  Himera.  He  is  said  to  have 
been  greeted  as  xing ;  but  he  does  not  seem  to  have 
taken  the  title  in  any  formal  way. 
Gelon's  brother  and  sucoessor  Hiero  (47S-467)  kept 
up  the  power  of  the  city ;  he  won  himself 
a  name  Dy  his  enoonragement  of  poets  and 
philoBopneiB ;  and  his  Pythian  and  Olym- 
pian victories  made  him  the  spedal  subjeot  of  the  songs 
of  Pindar.  He  appeared  also  as  a  Hellenic  champion 
in  the  defence  of  Cnmse,  and  he  attemi)ted  to  found  a 
Syiaonsan  colony  on  the  island  of  .^naria,  now  Ischia. 


Gelon's 


j  But  his  internal  eoremment,  unlike  that  of  Gebn,  was 
'■  suspicious,  greec^,  and  cruel.  After  some  family  dis-, 
I  putes  the  power  passed  to  his  brother  Thrasybulus, 
i  who  was  driven  out  next  year  by  a  general  rising  (see 
I  SioiLT,  p.  21).  In  this  revolution  Thrasybulus  ai^d 
I  his  mercenaries  held  the  fortified  quarters  of  Ortygia 
I  and  Achradina ;  the  revolted  people  held  the  unwalled 
suburbs,  already,  it  is  plain,  tnickly  inhabited.  Thra- 
sybulus yielded  to  the  common  action  of  Siceliots  and 
Sicels.  Syracuse  again  became  a  free  commonwealth, 
and,  as  the  effect  of  the  tyranny  had  been  to  break 
down  old  distinctions,  it  was  now  a  democratic  com- 
monwealth. Renewed  fteedom  was  celebrated  by  a! 
colossal  stetue  of  Zeus  Eleutherilis  and  by  a  yeariy 
feast  in  his  honor.  But  when  the  mercenaries  and 
other  new  settlers  were  shut  oat  from  office'  new  strug- 
gles arose.  The  mercenaries  again  held  Ortygia  and 
Achradina.  The  people  now  walled  in  the  suburb  of 
Tyche  to  the  west  of  Achradina  (Diod.,  xi.  73).  The 
mercenaries  were  at  last  ^t  rid  of  in  461.  Althoufi^h 
we  bear  of  attempts  to  seize  the  tyranny  and  of  an  in- 
stitution called  -petalum,  like  the  Athenian  ostracism, 
designed  to  guud  against  such  dangers,  popular  gov- 
ernment was  not  seriously  threatened  for  more  than 
fiftj[  years,  lie  part  of  Syracuse  in  general  Sicilian 
affairs  has  been  traced  in  the  article  Sicilv  (9.  v. ) ;  but 
one  striking  scene  is  wholly  local,  when  the  defeated 
Dncetios  took  refuge  in  the  hostile  inty  (451 ),  and  the 
common  voice  of  the  people^  bade  "  spare  the  sup- 
pliant." We  have  but  one  solitary  notice  of  the  f^reat 
military  and  naval  strength  of  Syracuse  in  439  (Diod., 
xii.  30).  Yet  all  that  we  read  of  Syracusan  military 
and  naval  action  during  the  former  part  of  the  Athe- 
nian siege  shows  how  Syracuse  had  tagged  behind  the 
cities  of  old  Greece,  constantly  practio^  as  they  were 
in  warfare  both  by  land  and  sea. 

The  Athenian  siege  (415-413)  is  of  the  deepest  im- 
portance for  the  topography  of  Syraoose,  AthanUn 
and  it  throws  some  light  on  the  internal 
politics.  Hermocmtes,  the  best  of  coun- 
sellors for  external  affaiis,  is  sospected,  and  seemingly 
with  reason,  of  disloyalty  to  the  democratic  enudtu- 
rion.  Tet  he  is,  like  Ni(»as  and  Phooion,  the  official 
man,  head  of  a  hoard  of  fifteen  generals,  which  he 
peiBuades  the  people  to  out  down  to  three.  Athena- 
goras,  the  demagogue  or  opposition  speaker,  has  the 
best  )>ossible  exposition  of  democratic  principles  put 
into  his  mouth  by  Thuoydides  (vi.  36-40).  Throufth 
^e  whole  siege*  there  was  a  treasonable  party  within 
the  city,  which — for  what  motive  we  are  not  told— 
kept  np  a  correspondence  with  the  besiegers. 

The  speech  of  Athenagoras  is  that  of  a  very  clever  dema- 
gogue ;  it  sums  up  very  forcibly  all  that  can  be  said  agHicst 
oligarchy,  and  it  may  have  been  perfectly  siocere.  But  bis 
views  were  overraled,  and  preparation  was  made  in  earnest 
for  Uie  city's  defence.  When  the  Athenian  fleet  under 
Nlcias  and  Lamachoa  was  at  Bhegiom  in  Italy,  the  question 
for  the  commandeTB  was  whether  they  should  seek  to 
stiengUien  tiiemselves  by  fresh  alliances  on  the  spot  or 
strike  the  blow  at  once.  Lamachna  was  for  immediate  ac- 
tion, and  there  can  hudly  be  a  doubt  that  Syracuse  most 
have  fallen  beftwe  a  sndden  attack  by  so  formidable  an  ar- 
mament in  the summerof  415.  The  Syracusans  were  neither 
at  unity  among  themselves  nor  l>y  any  means  adequately 
prepared  for  effectual  defence.  Tbroogbont  the  whole 
struggle  it  is  perfectly  clear  tbat  they  owed  their  Anal  de- 
liverance to  the  most  extraordinary  good  fortune.  Athena 
had  the  prize  within  her  grasp,  and  she  lost  it  wholly 
through  the  persistent  dilatorinMS  md  blundering  of  her 
general,  the  desponding,  vacillating  Nieias.  It  was  at  lila 
advice  that  the  summer  and  autumn  of  415  were  frittered 
away  and  the  siege  not  begun  till  the  spring  of  414.  By  tbat 
tliae  the  Syracusans  were  both  iu  better  spirits  and  bettrr 

Oared  :  their  troops  were  better  organist,  and  they  had 
t  a  wall  from  the  Great  Harbor  to  Panagia  so  aa  to  Bcrern 
tbem  ttom  attack  on  the  side  of  Epipolv  on  the  northwest. 
The  effect  of  this  was  to  bar  tiie  enemy's  approach  and  push 
Inek  his  blockading  lines,  which  had  to  be  carried  over  an 

1  Nod.,  xl.  72 ;  cf.  Artot,  All.,  v.  3. 10,  and  Grate's  note,  r.  tit. 
■  The  chief  authorities  fortbe  stege  are  Thacrdldes  ibka.TL 
and  va).  DSodorus^bk.  xiU.),  and  Starch,  Liji  ttTMcfu. 
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inaonTenlflBtly  UH|te  extent  of  ground.  The  Synkcaaans 
had  been  at  fint  tbonmgblT  cowed  ;  but  they  were  cowed 
no  longer,  and  they  even  plueked  upoourwe  to  eally  out 
and  flshttbe  enemy  on  the  high  grooad  of  Epipole.  They 
were  beaten  and  driven  back ;  bat  at  the  aaggeetion 
of  Hermociates  thoy  carried  a  oonnter-worfc  up  toe  slwe 
of  Epipoln,  which,  if  completed,  would  cnt  in  two  the 
Athenian  lines  and  frustrate  the  blockade.  At  this  point 
Kicias  showed  considerable  military  skill.  The  Syracosana' 
work  wM  destroyed  by apromi^and  well-ezecnted  attack: 
and  a  second  oounter-work  carried  amm  mushy  ground 
■Mne  dfstanoe  to  the  south  of  Epipolsa  and  near  to  the  Great 
Harbor  was  also  demolished  after  a  sharp  action,  in  which 
Lanutcbns  fell.  However,  the  blockade  on  the  land  side 
was  now  almost  complete^  and  the  Athenian  fleet  had  at  the 
Mme  time  entered  ta«  Qveat  Harbor.  The  citizens  began 
to  think  of  snrrender,  and  Nlcias  was  so  confldent  that  be 
neglected  to  push  his  advantages.  He  left  a  gap  in  his  lines 
at  the  point  where  EplpcAn  slopes  down  to  the  sea,  and  he 
oniitted  to  oemvy  «■>  important  position  on  its  northwest* 
em  ridge,  known  as  Eoiyalai,  a  pass  which  oommanded  on 
this  side  the  approach  to  the  city  bom  the  interior. 

'Hie  second  act  of  the  drama  may  be  si^  to  open  with 
the  irretrievable  blunder  of  Niclas  in  letting  the  Spartan 
ayllMHis  first  land  in  Sicily,  and  then  march  at  the  head 
of  a  BOiaU  army,  partly  levied  on  the  spot,  across  the  island, 
and  eater  ftriaane  by  way  of  Epipoln,  through  the  Eurya- 
Inspaas.  Cfylippos  was  felt  to  be  the  representative  of 
^arta,  and  of  the  Peloponneeian  Oreeks  generally,  and  bis 
airival  inspired  the  Syxacusans  with  the  ftUlest  oonfldenoe. 
Just  before  Us  arrivy  a  few  ships  from  Corinth  bad  made 
th^T  way  into  Uie  harbor  with  the  news  that  a  great  fleet 
was  already  on  its  way  to  the  relief  of  the  eity.  The 
tables  were  now  completely  turned,  and  we  hear  of  nothing 
but  defeat  and  disaster  for  the  besiegers  till  their  final 
overthrow.  The  military  skill  of  O^ippns  enabled  the 
Syracosan  militia  to  meet  the  Athenian  troops  on  equal 
texms,  to  wrest  from  them  their  fortified  position  on  Plem- 
myriom,  and  to  reduce  them  tosnch  aplighttiiat,ait  Nicias 
B^d  in  his  despatch  to  Athens  towards  the  doae  of  414,  they 
were  themselves  besi^ced  rather  than  besieging.  In  the 
spring  of  the  following  year  Syracuse  once  again  gave  her- 
self op  for  lost,  whm  sqveoty-three  warshiiM  f^om  Athens, 
nnder  Demosthenee,  entered  the  harbor  with  a  large  force 
of  heavy  infiuitry  and  light  troopa.  Demosthenes  decided 
at  once  to  make  a  grand  attack  on  Epipolie,  witJi  a  view  to 
recovering  the  Athenian  blockading  Unea  and  driving  the 
Syracnaana  back  within  the  city  walla.  The  assault  was 
made  by  night,  by  tiie  nneertain  light  of  the  moon,  and 
this  droumstance  tamed  what  was  very  neariy  a  snooessftal 
■nrplM  into  a  minous  defeat.  The  aflUr  seems  to  have 
been  wtll  planned  np  to  a  oertain  point,  and  well  execoted ; 
bnt  the  Aukenian  van,  flushed  with  a  flxtt  necess,  their 
ranks  broken  and  disordered  bya  pnrBnitof  theraiemy  over 
rough  ground,  were  repulsed  with  great  loss  by  a  body  of 
heavy  armed  Boeotians,  and  driven  back  in  disorder.  The 
emfttsion  s[»ead  to  the  troops  behind  them,  and  the  action 
ended  in  a  wild  flight  throngfa  the  narrow  roads  and  passes 
ol  E^pols.  The  army  was  now  thoroughly  out  of  heart, 
and  Demosthenes  was  for  at  once  breaking  up  the  camp, 
embarking  the  troops,  and  sailing  back  to  Athens, 
Nlcias  oould  not  bring  himself  to  fitce  the  Athenian  peoide 
at  home,  nor  could  he  be  prevailed  on  to  retire  promptly  to 
aome  position  on  the  ooast,  sueh  as  Catana  or  IImiibos, 
where  the  army  wonld  be  at  least  able  to  maintais  itself 
for  a  time.  He  dallied  till  the  end  of  August,  many  w%ieka 
after  the  defiaat,  and  on  the  37th  of  that  month  was  an 
eoUpnttf  the  moon,  on  the  strength  of  which  ho  iosisted 
on  a  delay  of  almost  another  month.  His  fleet  too  lingered 
uselessly  in  the  harbor,  till,  after  a  ftantlo  effort  to  break 
out  and  a  desperate  oonfliot.  It  was  utterly  defe«ted  and  ^ 
half  destroyed.  The  broken  and  demor^ized  army,  ita  | 
ranks  thinned  by  fever  and  sickness,  at  last  began  its  hope-  j 
less  retreat  In  the  face  of  the  numerous  Syraousan  cavalry,  < 
and,  after  a  few  days  of  dreadftil  snffering,  was  forced  to 
Itj  down  its  arms.  The  Syraonsans  sallied  the  glory  of 
their  triumph  b^  huddling  their  prisoners  into  their  stone- 
quarries,— a  living  death,  dragged  ont,  for  some  of  them  at 
least,  to  the  space  of  seventy  days. 

Her  great  delivemnoe  and  rictory  naturally  stirred 
up  the  energies  of  Syracuse  at  home  and 
gtocl«ftnd  abroad.  Syraeusan  ships  under  Hermo- 
dttea.  orates  now  play  a  not  nnimportaot  part  in 
the  irar&re  between  Spurta  and  Athens  on 
the  oooast  of  ABia.  Under  the  mflnenoe  of  Diodes 
the  eonstitution  became  a  etill  more  confirmed  demo- 
enH7,  some  at  least  of  the  magistracies  being  filled  by 
lot,  as  at  Athens  (Diod.,  xiii.  31,  3.^;  Arist.,  Pol^  v. 


3-6).  Diodes  appears  also  as  the  author  of  a  code 
of  laws  of  ereat  strictBess,  which  was  held  in  audi 
esteem  that  later  lawj^vem  were  deemed  only  its  ex- 

Bmoders.  Then  seems  no  reason  to  suppose,  wiUi 
olm,  an  oaHier  lawgiver  Diodes  disttiHt  fironi  ^ 
demagogue;  but  the  story  of  his  deadi  b^  lik  own 
hand  to  punish  a  breach  of  his  own  law  is,  we  may 
suspeot,  a  repetition  of  the  story  of  Chartmdas  (Died., 
xiii.  33;  cf.  xii.  Under  these  iufiuences  Henau- 
crates  was  banished  in  409 ;  he  submitted  to  the  mi- 
tenoe,  notwithstanding  the  wishes  of  his  army,  tie 
went  back  to  Sicily,  warred  with  Carthwe  on  his  own 
account,  and  broueht  back  the  bones  oi  the  unboried 
Syracusans  from  Himera,  hut  was  still  so  dreaded 
that  the  people  banished  Diodes  wiUiout  reatorbg 
him.  In  407  he  was  shun  in  ao  attempt  to  enter  tM 
dty,  and  with  him  was  wounded  (me  who  was  pies- 
endy  to  ootBbip  both  rivals. 

This  was  Dionaysius,  son  of  another  HennoeraUe, 
and  an  adherent  of  the  aristocratic  party,  . 
but  soon  aflerwards  a  dema^gue,  f£ongh 
supported  by  some  men  of  rank,  among 
them  the  historian  Philistus  (Diod.,  xiii.  91,  92).  By 
accusing  the  generals  eng^ed  at  Gela  in  the  var 
against  Carthage,  by  obtaining  the  restoration  of  ex- 
iles, by  a  variety  of  tricks  played  at  Gela  itself,  he 
secured  his  own  election,  first  as  one  of  tlie  senraak, 
then  as  sole  general  (or  with  a  nominal  colleague) 
with  special  powers.  He  next,  by  another  tridc,  pro- 
cured from  a  military  assembly  at  Leontini  a  vote  of  a 
bodyguard;  he  hired  mercenaries  and  in  406-5 came 
back  to  Syracuse  as  tyrant  of  the  dty  (Diod.,  xiii.  91- 
96).  Dionysius  kept  his  power  tiU  his  doMb.  thirty- 
eight  years  later  (367).  Bnt  it  was  wdlnUb  over- 
thrown before  he  had  fully  grasped  it  1^  defeat 
before  Qela  (see  Sicily,  p.  23}  was  of  course  tunwd 
against  him.  His  enemies  in  the  anny,  chiefly  the 
hoisemen,  reached  Bymeaae  before  him,  plundered 
his  house — he  had  not  yet  a  fbrtiess — ana  horribly 
maltreated  his  wife;  but  they  took  no  political  or 
military  steps  against  himself.  He  came  and  took 
his  vengeance,  stsying  and  driving  out  his  enemies, 
who  established  themselTes  at  .^na  (Diod.,  xiii. 
113).  This  revolution  and  the  peace  with  the  Cartha- 
ginuuQS  confirmed  Dionysius  in  the  possession  of  Syia- 
cuse,  but  of  no  great  territory  beyond,  as  Leontini 
was  again  a  separate  ci^.  It  left  Syracuse  the  one 
gi^at  Hellenic  city  of  Sialy,  which,  however  enshved 
at  home,  was  at  least  independent  ftf  the  barbaiiaa. 
Dionysius  was  able,  like  Oelai,  though  irith  leas  boo- 
cess  and  less  htmor,  to  t^  np  the  put  of  the  chaa- 
pion  of  Hellas. 

During  the  long  tyranny  of  Dionysins  the  city  grew 
matly  in  size,  population,  and  grandeur. 
Plato  says  vii.)  that  he  rnXntxtA  all  Quarienor 

Sicily  into  it.  In  fact  the  ft<ae  Greek  cities  the  city. 
and  oommunitles,  in  both  Sloily  and  sootbem 
Itsly,  were  sacrificed  to  Syracuse ;  there  the  greatness  and 
glory  of  tiie  Qreek  world  in  the  West  were  concentrated. 
The  mass  of  the  population  of  Oela  and  Ckmarina  in  the 
disastrous  year  405  had,  at  the  prompting  of  Dionysius. 
taken  reftige  at  Syracuse.  Gela  bad  in  the  previous  year 
received  the  fugitive  inhabitants  of  Acragas  (Agrigentnm', 
which  had  been  sacked  by  tiie  Oarthaginians.  Syranne 
thus  absorbed  three  of  the  chief  Greek  cities  of  Sicily.  It 
received  lai^  aeceflsions  fVom  some  of  the  Qreek  cities  of 
sonthem  Italy,  trma  Hipponium  on  its  west  and  Ckalonia 
on  Ite  east  coast,  both  of  which  Dionysius  captured  in  389 
B.C.  There  had  also  been  an  influx  of  free  citiaens  froiD 
Ebeginm,  At  the  time  of  the  Athenian  siege  Syracuse 
consisted  of  two  quartets— the  Island  and  the  "  outer  dtj  " 
of  Thuc7dideB,  generally  known  as  Achradiua,  and  boondfd 
by  the  sea  on  the  north  and  east,  with  the  adjoining  sobvHi 
of  Apollo  Temenites  fiuther  inland  at  the  foot  of  the  sonth- 
em elopes  of  EpipoliB.  With  the  vast  fncreaae  in  its  ptqw- 
I^i<m,  it  now  grew  Into  a  city  of  four  quarters.  Vtt  snh- 
nrb  Temenites  was  expanded  into  Neapolis  (New  Town  . 
mending  over  the  adjoining  sl<q;ies.  A  district  stietchinj: 
down  to  the  sea,  to  the  northwest  of  Aehradlna,  was  taken 
in,  and  sabseqoently  enlarged  into  a  sepantefiniifitd  town. 
Tyeho  (Tri\7)  was  the  name  given  to  thisqnartvr,acoording 
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todeero  {In  Vfr.,  iv.  1&.  63)  from  w  old  temple  of  Fortane 
Hmewbere  within  its  limiti,— »  fiKt  which  Beema  to  indi- 
oito  that  the  ■potmiut  have  been  Inhabited  in  Teiyearl; 
tinea.  Bat  of  this  ThncTdldea  layi  nothing,  and  his 
•ileaoe  on  a  point  which  would  have  natorally  entered  into 
hk  deseriptioa  of  the  Athenian  blockading  mwatioiw  is 
■omewhat  penlezing.  Tbia  qoartu'  waa  in  (aoero's  time 
the  nuMt  praBioai  part  of  the  entire  city ;  it  was  practically 
■eoored  1^  the  new  city  mlb,  which  were  drawn  lolaDd  in 
a  triaDgalar  form  ao  as  to  incloae  the  hiU  of  Epipola,  the 
apes  of  the  triangle  being  the  fortreei  of  Eaiyai  us,  tite  re- 
maina  of  which  are  laid  to  be  the  most  perfect  eziidng 
ipecimen  of  ancient  fortification.  SyracoBe  was  now  se- 
eue  on  the  land  side.  The  Island  (<Mygla)  had  been  pro- 
Tided  with  its  own  defence^  conTerted  in  fact  into  a  sepa- 
rate ttrooghold,  with  a  fort  to  serve  sneoially  as  a  magaaine 
of  com,  and  with  a  citadel  or  acropolis  which  stood  apart^ 
and  might  be  held  as  a  last  reftage.  EKonysios,  to  make 
himself  perfectly  safe,  drove  out  a  number  of  the  old  in- 
habitants and  tamed  the  place  into  barracks  for  his  sol- 
di en,  he  himself  living  in  the  citadel.  For  aay  unpopular- 
ity he  may  have  thoa  incurred  he  seems  to  have  made  np 
by  his  great  works  for  the  defence  of  the  city ;  these  were 
exeented  onder  the  direction  of  the  most  skllftil  engineers, 
and  are  said  to  have  found  employment  for  40,000  men. 
Hie  new  lines  covered  an  extent  of  3i  miles,  and  were  oon- 
stmeted  of  hage  well-cot  blocks  of  stone  from  the  neigh- 
biHing  qnarries.  Each  quarter  of  the  city  had  its  own  dis- 
tinct aefenoes,  and  Syracnse  was  now  themoet^tleodid 
the  best  fbrtifled  of  all  Oreek  cities.  Its  naval  power,  too, 
WIS  vastly  increased ;  the  docks  were  enlarged ;  aod  900 
new  warships  were  built.  Besides  the  triremes,  or  vessris 
with  three  banks  of  oars,  we  hear  of  quadriremes  Mid 
qainquerenMS  witii  four  and  five  banks  of  oars,— larger 
and  taller  and  more  masrive  ships  than  had  yet  been  osed 
In  Cbedc  saa  warfhre.  Hie  fleet  (rflMimydns  was  the  most 
powerfhl  in  the  Mediterranean.  It  was  doubtless  fear  and 
hatred  of  Carthage,  from  which  city  the  Greeks  of  Sldty 
had  snffBted  so  mneh,  that  urged  the  Syiaauaans  to  aoqaieeoe 
in  Om  enormoaa  expenditare  which  Vbtj  mnst  liave  in* 
enrred  under  the  rule  of  Dttnorrius.  Much  too  was  done 
tov  the  beauty  of  the  dty  sa  well  as  for  its  atreogth  and 
defence.  Several  new  temples  were  ba  tit,  and  gymnasia 
ereeted  outride  the  walla  near  the  banks  of  the  Anapus 
(Dlod.,  XV.  13). 

"  Fastmect  fay  chains  of  adftmant "  was  the  boastfol 

phrase  in  whid)  IHoimiiia  deaoribed  his 
raonyrini  empire ;  bat  nnder  hu  ma^  the  younger 
Younger.     DionyriuB,  an  easy,  ffood-natiued,  nnprac- 

tioal  man,  a  sort  of  cleverish  dilettante,  a 
reaetion  set  in  amon^  the  resUess  citisens  of  Syra- 
ease,  which,  with  its  vast  and  mixed  population,  must 
have  been  fbll  of  dements  of  tubnlenoe  and  notion.  I 
Bai  the  bnrdensome  expenditure  of  the  late  reign  I 
would  be  enotigh  to  aooonnt  for  a  good  deal  of  discon- ; 
tent   A  remarkable  man  now  oomes  to  the  front, —  i 

Dion,  the  friond  and  disciple  of  I^ato,  and  : 
Dion.         for  a  time  the  trusted  political  adviser  of  i 

Dionysins,  whom  he  endeavored  to  impress  \ 
with  a  conviction  of  Uie  in6uite  superiority  of  free  and 
popnlar  ^vemment  to  any  form  of  tyranny  or  despotr 
ism.  Dion's  idea  seems  to  have  been  to  mdie 
IMonynus  someching  like  a  oonstitataonal  soverei^, 
and,  with  this  view  he  bronght  him  into  oontacCwith 
Plato.  All  went  well  for  a  time ;  but  Dionyaua  had 
diose  about  him  who  were  oppoiwd  to  any  kind  of 
liberal  reform,  uid  the  lesnlt  was  the  banishment  of 
Dion  from  Syracuse  as  a  dangerous  innovator.  Ten 
yeaia  afterwaids,  in  357,  the  exile  entered  Achradina 
a  victor,  welcomed  by  the  citjzens  as  a  deliverer  both 
of  themselves  and  of  the  Greeks  of  Stdly  generally. 
As  yet,  however,  this  was  the  only  part  of  the  city 
guned.  A  sie^  and  blockade,  with  confused  fighting 
and  alternate  victory  and  defeat,  and  all  the  horrors 
of  flie  and  sUughter^  followed,  till  Dion  made  him- 
self master  of  the  mainland  city.  Orty^pa,  however, 
was  still  held  Dionvdus ;  but,  provisions  fuUng, 
it  also  waa  soon  surronoered.  Dion's  rule  lasted  on^ 
three  yean,  for  he  perished  in  354  by  die  hand  of  a 
Syraensan  assasun.  It  was,  in  &ct,  after  all  his  pro- 
iesrions,  little  better  than  a  militai7  despotism.  The 
tyrant's  stronghold  in  the  island  was  left  standing, 
and  Dion  actually  opposed  a  proposal  for  its  destmc- 


tion.  The  man  who  won  immense  popularity  by  the 
proposal  was  murdered,  and  Dion  seems  to  have  be«i 
an  accomplice  in  the  crime. 

Of  wDat  took  place  in  Syracnse  during  the  next  ten 
jrears  we  know  but  little.  The  younger  Dionysius 
came  back  and  from  his  island  fortress  again  oppressed 
the  ditixens;  the  plight  of  the  <nt^,  torn  by  faction 
and  conflicts  and  plundered  by  foreign  troops,  was  so 
utteriy  wretched  that  all  Greek  life  seemed  on  the 
verge  of  extinction  (Plato,  Epi^.^  viii,).  Sicily,  too, 
was  sgun  menaced  by  Gaithage.  Syracuse,  in  its  ex- 
tremity, asked  help  fVom  we  motlier-oity,  OninA ; 
and  now  appears  on  the  scene  one  of  the  noblest  fig- 
ures in  Greek  history,  Tiholxon  (q.v. ). 
To  him  Syraooae  owed  her  deliverance  Timolewi. 
from  the  younger  Dionysius  and  from  the 
rule  of  despots,  and  to  him  both  Syracuse  and  the 
Sicilian  Greeks  owed  a  decisive  triumph  over  Our> 
thage  and  the  safe  possession  of  Sicdly  west  of  the 
river  Halycns,  the  largest  portion  of  the  islwid. 
From  343  to  337  he  was  supreme  at  Syraoose,  with 
the  hearty  goodwill  of  the  citizens.  The  younger 
Dionysius  naa  been  allowed  to  retire  to  Corinth ;  his 
island  fortress  was  destroyed  and  replaced  by  a  court 
of  justice.  Syracuse  rose  again  out  of  her  descdation 
—crass,  it  is  said,  grew  in  ner  streets— wd,  with  ini 
inffux  of  a  midUtude  of  new  oolonists  from  Gree/e 
and  ftom  towns  of  Sicily  and  Italy,  once  more  beoatue 
a  prosperous  dty.  Timoleon,  having  accomplished 
his  work,  aooepted  the  position  of  a  private  dtizen, 
though,  practically,  to  the  end  of  his  life  he  was  the 
ruler  of  the  Syraensan  people.  After  bis  death  (337) 
a  splendid  monument,  with  porticoes  and  gymnasia 
sutronnding  it,  known  as  the  [Hmoleonteum,  was 
raised  at  the  public  cost  to  hi^  honor. 

In  the  int^ral  of  twenty  years  between  the  death 
of  Timoleon  and  the  rise  of  Agathodes  to 
power  another  revolution  at  Syracnse  trans-  Agathodes. 
lerred  the  government  to  an  oligarchy  of 
600  leading  citixens.  All  we  know  is  the  bare  fact. 
It  was  shortly  after  this  revolution,  in  31 7,  that  Agath- 
ooles,  with  a  body  of  menenaries  from  Cmmpania  and 
a  host  of  exiles  from  the  Greek  dtiee,  badced  up  by 
the  Carthaginian  Hamihsar,  who  was  in  friendly  rela- 
tions with  the  Syraensan  oligarchy,  became  tyrant  or 
despot  of  the  dty,  assuming  subeeqoenUy,  on  the 
strength  of  his  sncoesBes  against  Carthage,  the  title 
of  king.  Syracuse  passed  through  another  reign  of 
terror ;  the  new  despot  proclaimed  himself  the  cham- 
pion of  popular  government,  and  had  the  senate  and  the 
heads  of  the  oligarchical  party  massacred  wholesale. 
This  man  of  blood  seems  to  nave  had  popular  man- 
ners, and  to  have  known  how  to  flatter  and  cuole, 
for  a  unanimous  vote  of  the  people  gave  him  absolute 
control  over  the  fiatunes  of  Syracuse.  His  wars  in 
Sidly  and  Afiica  left  him  time  to  do  somethiiiK  fbr 
the  rslief  of  the  poorer  dtixou  at  the  expense  of  the 
rich,  as  wdl  as  to  erect  new  fortificati<ms  and  public 
buildings :  and  under  his  strong  government  Syracnse 
seems  to  have  been  at  least  quiet  and  orderiy.  After 
his  dei^h  in  289  oomes  another  miserable  and  obsotue 
period  of  revolution  and  despotism,  in  whic^  Greek 
life  was  dyin^  out ;  and  but  for  the  brief  intervention 
of  Fjrrrhns  in  278  Ssrracuse,  and  indeed  all  Sicily, 
would  have  fallen  a  prey  to  the  Garthaginian& 

A  better  time  b^n  nnder  Hiero  il.,  who  had 
fought  under  Fyrrhns  and  who  rose  from 
the  rank  of  general  of  the  Syraousan  army  Hlaro  ii. 
to  be  tyrant — ^king,  as  he  came  to  be  soon 
styled — about  270.  During  his  reign  of  over  fifty 
years,  ending  probably  in  216,  Syracuse  ei^oysd  trsn- 
quillity,  and  scans  to  have  grown  greatly  in  wealth 
and  population.  Hiero's  rule  was  kindly  and  enlight- 
ened, combining  good  wder  with  a  Uir  share  of  liberty 
and  sdf-govemment  His  financial  le^skdon  was 
careful  and  oonsiderate ;  his  lam*  as  to  tiie  customs 

>  The  laws  of  Htero  are  often  mentioned  with  approval  In  CIo- 
eio's  spee^ea  against  Verrcs. 


Digitized  by 


Google 


866 


STRACUSK 


and  the  corn  tithes  were  aooepted  and  maiDtaiaed  under 
the  Roman  s;oveniinent,  and  one  of  the  many  bad  acts 
of  the  notonous  Verres,  according  to  Cicero,  was  to 
set  (hem  aside  (Cio.,  In  Verr.,  ii.  13 ;  iii  8).  It  was  a 
time  too  for  great  public  worke, — works  for  defence  at 
the  entrance  of  the  Lesser  Harbor  between  the  Island 
and  Achradtna,  and  temples  and  gymnasia.  Hievo 
thTDUgh  his  Ions  reign  was  the  stanch  iriend  and 
ally  of  Rome  in  her  struggles  with  Carth^e ;  bat  his 
paternal  despotism,  under  which  Greek  life  and  dvil- 
isation  at  Syracuse  had  greatly  flourished,  was  unfw- 
tonately  snooeeded  hy  the  raw  of  a  man  who  whc^ 
reTeraed  his  policy. , 
Hieronymus,  the  grandson  of  Hiero,  thought  fit  to 

allay  himself  with  Carthage;  he  did  not 
muJ""'  however,  to  see  tbe  mischief  he  had 

done,  for  he  fell  in  a  conspiracy  which  he 
had  w^intonly  proroked  by  his  arronmoe  and  cruelty. 
There  was  a  fierce  popuw  outbreak  and  more  blood- 
shed :  the  conspirators  were  put  to  death  and  Hiero's 
fiunily  was  murdered :  whilst  the  Carthaginian  faction, 
nnderthe  pretenceof  ddiverina  the  city  from  its  tyrants, 
got  the  upper  hand  and  drew  the  tadEens  into  open  de- 
fiaooe  of  Rome.  Maroellus  was  then  in  command  of 
the  Remui  army  in  Sicily,  and  he  threatened  the  Syra- 
ousans  with  attack  unless  they  would  get  rid  of  £pi- 
OTdes  and  Hippocrates,  the  heads  of  the  anti-Roman 
faetioii.  Epicydes  did  his  best  to  stir  up  the  citizens 
of  Leontini  against  Rome  and  the  Roman 'party  at 
Syracuse.  Marcellos  therefore  struck  his  first  blow  at 
lieontini,  which  was  quickly  stormed ;  and  the  tale  of 
the  horrors  of  tbe  sack  was  at  once  carried  to  Syracuse 
and  roused  the  anger  of  its  population,  who  could  not 
but  sympathise  with  their  near  neighbors,  Greeks  like 
themselves.  The  general  feeling  was  now  against  any 
negotiations  wi^  the  Roman  general,  and,  putting 
themselves  imder  Epiciydes  ana  Hipppomtes,  they 

dosed  their  ffttes  on  him.  Maroetlus,  afl^ 
Muoei^Ds.       UDsnocessful  attempt  to  n^t  iate,  began 

the  siege  in  regular  form  (214  B.C, )  by  both 
land  and  sea.  establishing  a  camp  on  Poliohne,  where 
stood  the  old  temple  of  Olympian  Zeus ;  but  he  made 
hif  chief  assault  on  the  northern  side  and  on  the  de- 
fences of  Tyche,  particularly  at  the  Hexapyhim,  the 
entrance  facing  Megara  and  Leontiui.  His  assault 
seawards  was  made  mainly  on  Achradina,  but  the  city 
was  defended  by  a  numerous  soldiery  and  by  what  seems 
to  have  been  still  more  formidable,  tbe  ingenious  con- 
trivanoes  of  Archimedes,  whose  engines  deidt  havoc 
amoi»  the  ^man  ships,  and  IVustrated  the  attack  on 
the  fortifications  on  the  northern  slopes  of  Epipolas 
(  Ut^  zut.  34).  Maroelhu  had  reoonrse  to  s  Uodcade, 
out  Osothaj^niaH  vessels  flom  time  to  time  conteived 
to  throw  in  supplies.  At  length  tveaphery  began_^  to 
wori^  within.  Information  was  given  him  in  the  s^rinj 
of  212  (two  years  from  the  oommenoement  of  the  siege 
that  the  Syraousaos  were  celebrating  a  ^reat  fesUva 
to  Artemis ;  making  use  of  this  opportumty^  he  forced 
the  Hezapylum  entraooe  by  night  uid  established  him- 
self in  Tyche  and  on  the  heights  of  Kpipolse.  The 
strong  fortiess  of  Enryalus  held  out  for  a  time,  but, 
being  now  isolated,  it  soon  had  to  surrender.  The 
"outer"  and  the  "inner  city"  of  Thuoydides  still 
held  out,  whilst  a  Carthaginian  fleet  was  moored  off 
Achradina  and  Carthaginian  troops  were  encamped  on 
th»  spot.  Bat  a  pestilence  broke  oat  in  the  autumn  of 
212,  whidi  swept  them  dean  amy,  and  thinned  the 
Roman  ranks.  The  ships  Buled  awi^  to  Carthage ; 
on  Uieir  way  back  to  Syracuse  with  sappUes  th^  could 
not  get  b^nd  Gape  Paohvnns  owing  to  adverse  winds, 
and  they  were  oonnonted  by  a  Roman  fleet.  All  hope 
for  the  <9ty  being  now  at  an  end,  the  SyractuaQB  threw 
themselves  on  the  men^  of  Marcellus;  but  Achradina 
and  the  Island  still  held  out  for  a  brief  spaoe  under 
the  Spnraousan  meroenaries,  till  one  of  their  officers,  a 
Spaniard,  betrayed  the  latter  position  to  the  enemy, 
and  at  the  same  time  Achradina  was  carried  and  taken. 
Maroellus  gave  the  dty  up  to  plunder  (IdV.,  zxv.  31), 


and  the  art  treasures'  in  which  it  was  so  rich— many 
of  the  choicest  of  them  no  doubt — were  conveyed  to 
Rome.  From  this  time  art  seems  to_  have  become 
quite  fashionable  in  certain  Roman  dudes.  Archi- 
medes perished  in  the  confusion  of  the  sack,  while  he 
was  oaunly  pursuing  his  studies  (liv.^  xxv.  31). 

Syraonse  was  now  simply  one  of  tJie  provinrial  dues 
of  Rome's  empire,  and  its  histoivis  bfuioe- 
forward  merged  in  Uiat  of  Sicily.  It  re- 
tained  much  of  its  Greek  character  and 
many  of  its  finest  public  buildings,  even  afler  the  hivoc 
wrooght  by  Maroellus.  Its  importance  and  lustoric 
associations  naturally  marked  it  out  as  the  residcoee 
of  the  Roman  praetor  or  ^vernor  of  Sidly.  Cicero 
oflen  speaks  of  it  as  a  jiartioularly  splendid  and  beau- 
tiful city,  as  still  in  bis  own  day  the  seat  of  art  and 
oultureMTWc.,  V.66;  DeDeor.  JVat,  iiL  81;  DeBep., 
i.  21),  and  iu  his  speedies  agunst  VetreB  (iv.  52,  53) 
he  gives  an  elabonte  description  of  its  four  quutm 
(Aranradina,  Neapolis,  Tyche,  the  Island),  or  rather 
the  four  dties  which  composed  it  It  seems  to  have 
suffered  in  the  dvil  wan  at  the  hands  of  Sextos  Pom- 
pduB,  the  son  of  the  ^umvir,  who  for  a  short  time 
was  master  of  Sidly;  to  repur  the  mischief,  new 
settlers  were  sent  by  Augustus  in  21  B.O.,  and  estab- 
lished in  the  Island  and  m  the  immediatdy  adjoioiog 
put  of  Achradina  (Strabo,  vi.  270,  ed.  Knuna).  It 
IS  in  these  districts  that  the  remains  of  Roman  works 
— of  amphitheatres  and  other  public  buildings— «ie 
mainly  to  be  traced.  We  hear  nothing  of  any  impor- 
tance about  Syracuse  during  the  period  of  the  empne. 
It  had  its  own  senate  and  its  own  magistrates.'  Gains 
Caligula  restored  its  decayed  walls  and  some  of  its 
famous  temples  (Suetonius,  Cains,  21 ).  Tacitus,  in  a 
passing  mention  of  it  {Ann.,  xiii.  49),  saj'S  that  per- 
mission was  granted  to  the  Syracusans  under  Nero  to 
exoeed  tbe  prescribed  niuubn  of  gladiaton  in  thdr 
shows.  Henos  t4ie  dtr  by  that  time  most  have  been 
provided  with  an  ampnitoeatre.  In  the  4th  oentniy 
It  is  named  by  the  poet  Ausonius  in  his  Ordo  NobUnm 
XMiumj  chi^,  porhaps,  on  the  strength  of  its  lus- 
toric memories. 

Uodem  SyraclUeiaeoiiflDedtotheidandofOityi^aad 
is  only  about  2}  miles  In  droninftnuice.  The  Maden 
iaiand  is  In^alarly  oval  in  shape,  and  extends  tomu 
from  north  to  uatn  on  the  east  side  of  the  fine 
natural  harbor,  the  Porto  Oraode  (  JTmnm  Ftrtm).  On  tiie 
north  it  is  connected  witdb  the  mamland  by  a  dyke  or 
narrow  isthmns^  and  between  tiie  soutiiem  exferemitr  lad 
the  opposite  peninaala  of  Uassolivieri,  tiie  andent  Viaamj' 
rium,  there  is  a  stretch  of  1300  yards,  forming  the  entrance 
to  the  harbor.  The  q>proacb  to  the  town  ftom  tiie  maiB- 
laod  is  defended  by  a  dilapidated  citadel  of  the  time  of 
Oiarifls  v.,  Nid  the  soathuii  extremity  Is  oocnpied  br  > 
caatte  named  after  Oeorge  Maniaces,  tbe  last  Bjsantina 

Sneral  by  whom  it'was  held  in  the  11th  centaiy  betbn  it 
1  Into  the  hands  of  the  8a race ui.  The  town  is  Author 
defended  by  walls  with  bastions.  Thestreetsaie  ingeimal 
□arrow,  and  their  chief  feature  consists  in  their  nnmercns 
convents  with  wooden-lattioed  windows.  One  tolerably 
wide  and  handsome  street  ctobbcb  the  Island  from  east  to 
west.  Besldoa  t^e  fortiflcations,  the  principal  olffeets  of 
interest  are  tiie  cathedral  of  Santa  Huia  delle  Oolome  (tiw 
ancient  temple  of  Minerva),  adjoining  which  is  the  anfcJ- 
episoopal  residence ;  the  arotueologlc^  mnseom,  the  finest 
works  preserved  in  which  are  a  statue  of  Venaa  in  Parian 
marble  and  a  colossal  head  of  Zens;  and  the  foontaln  of 
Arethosa,  which  still  babbles  op  as  clear  and  abandant  aa 
ever  on  the  west  of  tiie  island.  Its  waters,  howerer, 
are  no  longer  drinkable,  an  earthqoake  iu  117D  having 
allowed  the  sea  water  to  become  mingled  with  them.  F^taa 
the  neighborhood  of  this  Countain  a  favorite  promenade 
extends  northwards  alone  tbe  shore  of  the  Porto  Or^nde. 

Syracose  has  been  a  place  of  little  importance  siaoe  the 
▼ear  978,  when  it  was  destroyed  bj  tbe  Saracens  under 
Ibrahim  ibn  Ahmed.  Since  that  date  tbe  mainland  portion 
of  the  citT  has  never  been  rehoilt.  Syracnae  is  the  seat  of 
an  archbishop,  and  since  1966  has  been  the  capital  of  a 
ptovinoe,  whidi  takes  its  name  from  the  town.   The  in- 

>  Statues  and  plotarea  are  parthmlariaed ' 

■  Th«  poets  Tfieoorltus  and  Mosohos  were  I 

■  Load  self-govenuaent,  In  kct,  like  most  < 
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lubibuita  nuuiuEMitare  drags  and  oth«T  chemleiU  «rticl«e, 
eutheaware,  etc.,uid  ourtyouft  oonsidenble  trade,  prind- 
pally  iQ  wine.  Id  1685  78&  TCMels  of  21^6  tons  entered 
tbe  port  and  776  veesels  of  21,460  tons  cleued.  At  Syracose 
Admizml  de  Euyter  died  In  1676  after  bis  defeat  by  the 
Frendi  at  Agoeta.  The  popalatioD  ia  1881  was  21,157. 

See  Rare.  OOm  t^SouOein  BtOy  and  SleOv  (London,  1888). 

SYRACUSE,  a  city  of  the  United  States,  the  comity 
seat  of  OooiKbca  county,  New  Yoikj  148  miles  west 
of  Albany,  midway  between  that  city  and  Buffalo. 
Syracuse  is  situatea  near  the  southern  end  of  Onon- 
daga Lake  (5  miles-Ions  by  1  broad),  whose  waters  flow 
northwards  through  Seneca  and  Oswego  rivers  into 
Lake  Ontario  at  Osweso.  The  Erie  Canal,  flowing 
east  and  west,  joins  the  Oswego  Canal  within  tbe  city. 
Syracuse  contains  several  handsome  public  buildings, 
— tho  county  court-house,  the  United  States  Govern- 
ment  building,  the  oity-nall,  the  State  asylum  for 
idiots,  the  Onondaga  Denitentiary,  the  county  orphan 
asvlum,  the  asylum  oi  St.  Vinoent  de  Paul,  the  high 
school  (contuning  the  Centnl  Idbraiyof  15,000  toI- 
ames),  a  Sute  araHvy^  eta  It  is  the  seat  of  the  Syra- 
cuse (Methodist)  oniTersityj  founded  in  1870  and  oon- 
sisting  of  a  college  of  the  liberal  arts,  a  college  of  the 
fine  arts,  and  a  college  of  physicians  and  surgeons. 
The  salt  tndustry|  to  which  Syracuse  owed  much  of  its 
earlv  proeperiliy,  is  still  the  stuile ;  the  springs  stta*. 
atea  near  the  aoathem  end  of  Lake  Onoooaga,  wht<^ 
appears  to  be  the  remuns  of  a  once  very  extensive 
Msin,  have  been  under  State  control  since  1797.  Pre- 
vious to  the  opening  of  the  Michigan  springs  thev 
were  the  largest  in  the  United  States,  and  they  sUIl 
yield  on  an  average  from  7,000,000  to  8,000,000  bush- 
els of  salt  per  annum.  Rolling-mills,  Aimaees,  steel- 
works, glass-works,  Ineweries,  and  mannfaotories  of 
barrels,  anioultoral  machinery^  and  dothing  are  among 
the  secondaxy  industrial  estauuhmenta  At  the  com- 
pletion of  the  Erie  Canal  in  1825  Syracuse  had  only 
300  inhabitants ;  1855  they  were  25,107,  and  in  1860, 
1870,  and  1880  respectivdy  they  numbered  28,119, 
43,051,  and  51,792;  in  1886  the  namber  had  risen  to 
81,000,  indacUng  some  adjacent  villages  recently  an- 
nexed. 

By  some  investigaton  it  is  believed  that  Lake  Onond^a 
was  De  Soto's  "  sUver-bottomed  "  lake.  The  great  tribal 
foiUuH  of  the  Onoodagas  on  the  east  side  of  the  lake  near 
the  spot  now  ocoapied  by  Liverpool  was  attAoked  without 
success  by  Champlain  ia  1615.  The  first  bouse  on  the  site 
of  Syracuse  was  bnilt  in  16(6.  The  village,  to  which  tbe 
nameof  SyracDse  had  been  giren  In  1824,  was  incorporated 
In  1885,  and  the  ei^  in  1847. 

SYRrDARIA  (Or.  audLat  JaxaHm;  Arab.  Shaah 
or  Sihuii\  a  river  ilowing  into  the  Sea  of  Aral,  and 
having  a  length  of  1500  miles  and  a  drunage  area  of 


Mapi  of  fiyrParla. 


about  320,000  square  miles.  Incertitude  as  to  its 
source  prevuled  until  the  recent  occupation  of  Turk- 
estan by  the  Russians.  It  has  now  been  traced  to  the 
Naryn,  which  has  its  sources  in  the  heart  of  the  Tian- 

1  Reduced  from  HuahketolT'i  "Geolocioal  Uap  oi  the  Tarke- 
SUn  Basin,"  in  bU  7Wrta(aii<RnaBian).  ISH.  vol.  L 


Shan  complex,  some  30  miles  south  of  Lake  Issik-kul, 
intheelevated  valleysoriyrfi (I2,000feet)on  the  south- 
em  slope  of  the  Terskei  Ala-tau.  Here  under  the  name 
of  Jaak-tosh  the  river  takes  its  rise  amid  mountain 
Bceneiy  of  the  wildest  description,  partly  firom  the 
manhy  mountwn  plateaus  w  which  the  "Warm 
Lake  is  also  fed,  and  partly  from  the  immense  ^a- 
ciers  of  the  dark  and  Darren  Ak-shiriyak  Mountains 
(Petroff  and  Sir-tash  glaciers).  After  its  union  with 
another  mountjun  stream,  the  Ban^aun,  it  is  odled 
the  Taragai,  and  flows  west-southwest  at  from  11,000 
to  10,000  feet  above  tfae  sea.  in  a  barren  lon^tudtnal 
valley  between  the  Tersk^  Ala-tait  and  the  foothills 
of  the  lofly  Kokslud-tau.  On  entering  a  wild,  narrow 
gorge  driven  from  west  to  east  through  the  southwest 
continuation  of  the  Terskei  Mountains  (Samatyn-tau) 
it  receives  the  name  of  Nai^n.  Through  this  gorge 
it  descends  by  a  series  of  rapids  irom  the  nei^hts  of  the 
mountain  mam/ to  a  deep  valley  of  the  alpine  region, 
its  level  at  its  issue  &om  the  gorge  being  reduced  by 
fully  4000  feet :  Fort  Naiynsk,  20  miles  below  the 
junction  of  the  Great  and  the  little  Naryn,  is  only 
6800  feet  above  the  sea.  Here  the  river  enters  a  broad 
valley — formeriy  the  bottom  of  an  alpine  lake— and 
flows  past  the  ruins  of  Fort  Kurtka,  for  90  miles  west- 
ward, as  a  stream  some  50  yards  wide  and  from  3  to  11 
feet  deep.  Its  waters  are  utilized  for  irrigating  Kir- 
ghia  cornfields,  which  contrast  strangely  with  the  barren 
aspect  of  the  lofty  treeless  mountains.  The  Atpasha 
— a  large  mountain  stream— joins  the  Naryn  at  the 
head  of  this  valley  and  the  Alabu^  at  its  lower  end, 
both  from  the  left.  Before  reaching  tbe  lowlands,  the 
Naiyn  crosses  three  ridges  separating  tfae  valley  of 
Kurtka  from  that  of  Ferghana,  by  a  aeries  of  wild 
gorges  and  broad  valleys  (170  miles),  representing  Uie 
bottoms  of  old  lakes ;  the  Ttwus-torgau,  2000  feet 
lower  than  Kurtb^  and  (he  ^tmen-tube  are  both 
covered  with  Krj^  oomfiekls.  Taking  a  wide  sweep 
towards  the  north,  the  river  enters  Feivhana— also  the 
bottom  of  an  immense  lake — where,  after  joining  the 
Kara-Daria  (Black  river)  near  Namangan,  it  reosives 
the  name  of  Syr-Daria.*  The  Kara-Daria  is  a  mighty 
stream  rising  in  the  northeastern  spurs  of  the  Ahi 
Mountains.  As  it  deflects  the  Naryn  towards  the  west 
again,  the  natives  consider  it  the  chief  branch  of  the 
Syr-Daria,  but  its  volume  is  much  smaller.  At  the 
confluence  the  Syr  is  1440  feet  above  sea-leveL 

The  waters  of  the  Syr-Daria  and  its  tributaries  are 
in  thispartof  its  course  largely  absorbed  by  numberless 
canals  for  irrigaUon.  It  is  to  tbe  Syr  that  Ferghana  is 
indebted  for  its  high,  if  somewhat  exaggerated,  repute 
in  Central  Asia  aa  a  rich  garden  and  grauaty ;  cities 
like  Khokand,  Marghilan,  and  Namangan^  and  more 
than  800,000  inhabitants  of  the  former  khanate  of 
Khokand,  live  b^  its  waters.  Notwillistuidinp 
this  drain  upon  it,  the  Syr  could  be  eaaljr  navi- 
gated, were  it  not  for  the  Bigovat  rapids  at 
ui^ar,  at  the  lower  end  of  the  valley,  where  the 
river  finds  ita  way  to  the  Aral-Caspian  deserts 
by  piercing  a  depression  of  the  Mogol-tau. 

On  issmng  from  this  gorge  the  Syr  enters  tbe 
Aral  depression,  and  flows  for  850  miles  in  a 
northwesterly  and  northerly  direction  before 
reaching  tbe  sea  of  Aral.  Oo  this  section  it  is 
navigated  by  steamers.  Between  the  Irdjar 
rapids  and  Baitdyr-turgai  (where  it  bends  north) 
the  Syr  flows  along  the  base  of  the  mountfun 
ridges  which  girdle  the  Tchotkal  Mountuns  (see 
below)  on  the  northwest,  and  receives  ftom  the 
longitudinal  valleys  of  these  alpine  traoto  a 
senes  of  tributaries  (the  Angren,  the  Tchirtdiik, 
tbe  Keles),  which  in  th^r  lower  oonrsea  for- 
th e  wide  pluns  of  loess  extending  from  die 
bank  of  the  Syr.  These  plains  and  th^ir 
supply  of  water  have  been  the  cause  of  an 
oasis  of  Moslem  civilization  developing  between  the 
barren  sands  of  the  Aral  depression  and  the  moun* 

*  Sp- and  dorta  both  BlfnUy**  river,"  in  two  ^flfcrent  diatela 
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tUD  tracts  of  the  Tian-Sh&n.  The  Angren  rises  1 
beneath  the  highest  parts  of  the  Tchotka^  ran^,  and 
its  valley  is  the  granaiy  of  the  region.  The  Tohirtchik 
has  its  origin  in  the  BoroMay  Mountatne  at  the  juno- 
ttoa  of  the  TcholJcal  and  the  Fakem  rivers,  and  at  the 
point  where  it  issues  from  the  mountaina  it  sends 
off  the  &nioii8  canal  Zakfaao'k  ;  it  flows  past  Tash- 
kend  along  a  valley  20  miles  wide,  and  joins  the  Syr  a 
few  miles  Detow  its  confluence  with  the  Angren.  The 
Keles  oomes  from  the  Jity-su  Monntains  and  also 
Ixings  a  large  volume  of  water  for  irri^tion.  Bnt 
owing  to  wars  and  continued  insecurity  cities  formeri^ 
important  have  now  been  abandoned  ;  and  near  Tchi- 
naz,  at  the  mouth  of  the  Tchirtchik,  are  the  ruins  of  a 
targe  town  formerly  fortified  with  high  wbUb,  and  of 
wrwct  with  manifold  ramifications. 

Some  50  miles  below  Tchinaz  (770  feet  above  sea- 
level)  the  Syr  bends  northwards,  but  resumes  its 
nor^westerly  course  130  miles  farther  down,  following 
with-  remarkable  penistenoy  the  borders  of  the  loess 
which  fringes  the  mountains.  Its  low  banks,  oovered 
wiUi  rushes  and  rendered  aninhalntable  in  summer  by 
clouds  of  mosquitoes,  are  inundated  for  20  miles  on 
t>oth  rides  when  the  snows  begin  to  melt.  These  in- 
nndations  prevent  the  moving  sands  of  the  Kizil-kum 
dflsot  from  approaching  the  Syr;  below  Perovsk, 
however,  the  steppe  guns  the  upper  hand.  Down  to 
Perovsk  the  river  rolls  its  muddy  yellow  waters,  at  the- 
rate  of  3  to  5  miles  tja  hour,  in  a  channel  300  to  600 
yards  wide  and  3  to  5  fathoms  deep ;  at  Perovsk  its 
vertical  section  is  8220  square  feet,  and  312^500  cubic 
feet  of  water  are  disofaaiged  per  second.  The  Arys 
and  the  BuguS  are  the  only  tributaries  worthy  of  notice 
OD  this  part  of  its  course ;  the  other  streams  which 
descend  from  t^e  Kara-tau  &il  to  reach  the  river. 
The  Kungnd  Kii^hii  rear  numerous  herds  of  cattle 
and  sheep  in  the  vallef  of  the  Arys,  while  lower  down, 
as  far  aa  Julek,  the  Igintchis  carry  on  agriculture.  All 
this  applies,  of  coune,  only  to  the  right  biuik :  on  the 
left  die  moistneas  is  absorbed  by  the  hot  winds  which 
cross  the  Kizil-knm  sands  towaras  the  river.  The  dir- 
ness  of  the  atmosphere  makes  its  influence  maAedly 
felt  on  the  Syr  when  it  enters,  below  Julek,  a  region 
where  the  Kara-kum  sands  extend  on  its  right  Ten 
miles  below  Perovsk  the  river  traverses  a  marshy  de- 
pression— the  bottom  of  a  lake  not  yet  fully  dried  up 
— where  it  divides  into  two  branches,— the  Jamandaria 
and  the  Kara-usyak.  The  latter  spreads  out  in  marshes 
and  ponds,  from  which  it  again  issues  to  join  the  for- 
mer at  Karmaktohi,  after  a  course  of  80  miles,  llie 
main  branch  also,  owii^  to  its  shaUowness  voA  mnn- 
oatty,  is  very  difficult  to  navigate,  and  this  is  inoreased 
by  the  rapidity  of  tihe  enrrent  and  the  want  of  ftiel. 
Between  Kazalinsk  and  the  Sea  of  Aral  (158  fbet)  the 
navigation  becomes  somewhat  easier,  except  for  the 
last  ten  miles,  where  die  river  divides  into  three  shal- 
low branches  before  entering  the  "Blue  Sf»."  All 
three  have  at  their  mouths  sandy  bars  with  only  3 
feet  of  water,  which  are  often  forded  by  the  Kiighis. 

Two  finrmer  rigfat>liand  tribatarlea  of  the  Syr^^Oie  Tcha 
and  the  Sary-eo — ^which  now  disappear  in  the  saads  some 
90  miles  before  reachiog  it,  must  be  mentioned.  The  Tcba, 
which  is  600  mlloB  in  length,  riaee  in  the  Tlan-Shan  to  the 
ioothwMt  of  Lake  IMk-knl,  and  ia  made  up  of  many 
streaou,  of  which  Vtua  Kys-art,  the  Jnvan-aryk,  and  the 
Koahku  are  the  more  important.  On  their  naion  these 
form  tiie  Eoahkar,  which  flows  towards  I«ke  Issik-knl,  bnt 
a  few  miles  before  reaching  that  lake  tarns  soddenly  to  the 
northwest,  enters  nnder  the  name  of  Tchn  the  narrow  g^^Ee 
of  Bnam,  and,  piendng  the  soow-dad  Knnghst  A]£-t«i. 
emerges  on  its  northern  dope,  having  descended  trtm.  5600 
feet  to  less  than  2000  In  aooarseof  not  more  than  50  miles. 
In  this  part  of  its  eouae  It  receives  from  the  right  the 
Kebin,  whoas  hMi  ytHvj  equals  in  si»  that  of  the  upper 
Bhone.  It  tiiw  lows  ntrathweetwards  through  the  valley 
of  Pishpek,  and,  avoiding  the  Maynn-kum  sands,  describes 
a  wide  curve  to  the  north  before  finally  taking  a  western 
direction.  Kamberlees  streams  flow  towards  It  from  the 
snow-clad  Alezandiovak  Monntains,  bat  they  are  for 
(ha  most  part  lost  in  the  sands  before  reaching  it.  The 


T^BB,  170  miles  long,  formerlj  an  affluent  of  the  Tcbn, 
which  rises  in  the  higheet  parts  of  that  range,  pierces  tiu 
Tcha-archa  Hoantains,  and,  flowing  past  Aolie-ata  on  the 
soath  border  of  the  Huyam-kum,  eaters  Uie  salt  lake  Kuv 
kol  dO  miles  from  the  Tchu.  The  Tchu  reaches  the  Gaumtl- 
kal  group  of  lakes,  00  miles  from  the  ^r,  in  the  form 
marshes  with  undefined  ohannela.  Another  eloagited 
group  oi  lakes — the  Usun-knl— near  the  above  and  SO  mOci 
from  Perovsk,  receives  th<r8ar7-«n,  which  has  a  length  of 
nearly  570  miles,  and  flows  rapidly  in  a  narrow  chsnnel 
along  the  west  borders  of  the  northern  Famine  Steppe 
(Bekpatdahk). 

The  delta  of  the  Syr  at  present  begins  at  Perovsk,  whence 
it  sends  a  branch  to  the  aoathireet,  the  Yany-daria  (Jsnf- 
daria  or  New  river],  which  formerly  njsched  the  soatheast- 
em  comer  of  the  Sea  of  Aral,  very  near  the  month  of  the 
Amu-daria.  The  Eii^hiz  affirm  that  a  canal  dug  (brlrritti- 
tioD  by  the  Kaiakalpaks  gave  origin  to  this  river.  Itlutd, 
however,  but  a  temporary  existence.  A  dam  erected  bjthe 
Khokaatlese  at  Ak-metchet  (Perovsk)  caused  its  disaweu- 
aace,  aud  the  Bnsaians  found  bnt  a  ixy  bed  in  1690.  When 
the  dam  was  removed  the  Tany-dariaagain  rea|9eared.bav 
it  failed  to  reach  the  Sea  of  Aial;  in  1853  it  lost  Itadf  ia 
I^e  Katchka-denghia,  after  a  oonrse  of  250  miles;  all 
traces  of  its  bed  were  then  lost  in  the  sand.  The  Kiigkiz 
legend  can  only  be  accepted,  however,  witii  very  great  esa- 
tion  ;  the  present  writer  is  inclined  to  think  tluit  the  csnsl 
of  the  Karakalpaks'  was  merely  intended  to  redirect  tlw 
watera  of  the  Syr  into  a  channu  which  existed  of  old,  bat 
had  been  dried  up.'  Oertatn  it  Istliatflve  centuries  ago,  in 
the  time  of  Timnr,  the  Tany-daria  brought  the  wateis  of 
the  Syr  to  tbe  Dao-kara  Ijtkes,  close  by  tiie  present  mooth 
of  the  Amu.  Tfaeserieeof  old  bedsinthe  Ebdl-kam,  which 
are  still  seen  above  Perovsk,  shows  that  the  Syr  bad  a  eoo- 
stant  tendency  to  seek  a  channel  t«  the  sonthwest  ud  tbat 
itspreeentdeltais  but  a  vestige  of  what  it  was  in  pssttfmcs. 
At  a  still  more  remote  period  this  delta  probably  comprised 
all  the  space  between  the  Kara-tau  and  the  Nura-tan ;  and 
in  the  series  of  elongated  lakes  at  tiie  base  of  the  Nnra-taa 
—tbe  Tnz-kane  and  Bogdan-ata  lAkee— we  see  an  old  bimoek 
of  tbe  delta  of  the  Syr  which  probably  Joined  the  Zera&haa 
before  reaching  the  Amu.  The  eauBes  of  this  immense 
chuige  are  to  be  sought  for  simply  in  the  rapid  deslccatioa 
of  the  whole  northern  and  central  parts  of  Asia,  due  to  ths 
fhct  Uiat  we  are  now  living  in  the  later  phase  of  the  Lacn*- 
trine  period,  which  has  followed  the  Otacial  period.  The 
extremely  rapid  desiocatimi  of  the  Sea  of  Aral  is  proved 
even  by  surveys  a  few  decadea  old,  and  this  process  is  but 
a  trifle  in  comparison  with  the  dianges  whitA  have  takes 
place  during  the  last  five  centuries :  the  extension  of  the 
Owplan  Sea  as  for  as  the  Sarakamysfa  lakes  during  the  PMt- 
niooene  period  and  the  extenshm  of  the  Sea  of  Aralatltsst 
100  miles  to  the  east  of  its  present  banks  are  both  proved  by 
the  presence  of  Post-Fliooene  marine  deposits,   (p.  A.  K.) 

SYR-DARIA,  or  Str-Dabiihsk,  a  province  of 
Russian  Turkestan,  in  Ana,  oompriso^  wide  tncti 
of  land  on  both  ndee  of  the  Syr-Daria  nver,  from  id 
eotnnoe  into  the  Sea  of  Aral  up  to  Klujeiid,  when  it 
issnee  from  the  raonntain  x^on  of  the  limii-Shan.  It 
is  bounded  on  the  N.  by  the  fiusnsn  provinces  of 
Turrai  and  Akmolinsk,  on  the  E.  by  SemiryetdieDdc 
andTer^hana  (ex-khanate  of  Khokand),  on  the  S.  by 
the  distnct  of  Kera&han,  Bokhara,  and  the  Runan 
provinoe  of  Amu-daria,  and  on  the  W.  by  the  Sea  of 
Aral.  Its  area  (166,00(}  square  miles),  its  pqpulatM>n 
(more  than  one  million  inhabitants),  ana  its  cities 
^Tashkend,  Khojend,  Jixak,  etc)  makt  it  the  most 
important  provinoe  of  Russian  Turkestan ;  and  frota 
ifaBjmsition  between  the  mountain  n^on  of  Central 
Asia  and  the  great  Uke  of  the  west  Asian  depressioo  U 
is  a  region  of  deep  iatetest  tx  the  geographer  and 
geologist. 

The  Bontheaalieni  htnder  of  the  prorinoe  runs  ak«g 
the  lofty  Tchotkal  MoantainB.  Thu  diun,  whidi  sep- 
aratee the  river  Tdiotki^  fixmi  the  Naiyn*  and  runs 
for  more  than  200  miles  from  southwest  to  nortbeaiL 
joining  Alexandrovsk  Mountains  on  the  east,  laiKS 
Its  snow-dad  peaks  to  an  altitude  of  14,000  feet  It 
diminishes  in  neight  towards  Uie  south,  not  exoeedtn;; 
7000  feet  in  tiie  barren  Mogol-tan  Mountuns,  bnt 
seems  to  be  oontiniied  to  the  southwest  by  the  Bdsim- 
tau.   A  series  of  shorter  chains— the  Twas  Aht-tan. 

1  For  the  old  beds  of  the  Sn  and  the  Amo.  see  KanttiaiA 
"  Lower  Partsof  ttie  Amo,"  In  JRsi.  JtMa  Vtagr-Soc,  Ptays-  Ocofr^ 
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the  Bbhelik,  the  Badam  Mountains/ the  Kazyk-uit, 
and  theAlym-tau — friagethe  above  on  the  northwest, 
and  occupy  the  southeast  oomer  of  STr-Dariiosk.  The 
anow-daa  aummite  of  the  Talu  Aia-tau  range  from 
14,000  to  15,000  feet,  and  immense  glaciers  occur 
aboat  Manas  Mountain.  So  far  as  our  maps  show,  tlie 
range  seems  to  run  from  westrsonthwest  to  eut-north- 
east.  The  other  chains  just  mentioned  hare  a  de- 
cidedly southwesterly  direction,  and  are  much  lower, 
the  outlying  ranges  having  rather  the  character  of 
broad  plateaus,  above  2000  feet  in  height,  where  the 
Kirghiz  find  excellent  pastnre  grounds.  Some  of 
them,  such  as  the  Kazyk-urt,  rise  as  isolated  monn- 
tains  from  the  steppe,  and  have  therefore  been  called 
Ararats.  The  Kara-tau  is  quite  separate  from  the 
preoeding  and  mns  at  right  angles  to  them— that  is, 
from  northwest  to  southeast  It  belongs  therefore  to 
anodier  series  of  upheavals  which  prevuls  in  western 
Asia  and  to  which  Kichthofen  has  given  the  name  of 
the  "  Kara-tan  s^es."  Its  length  u  aboat  270  miles, 
and  its  average  height,  about  5000  feet,  rising  at  some 
Mints  to  6000  and  7000  feet.  It  sepatates  the  Syr- 
Daria  from  the  Tohu,  and  its  gentle  southwestern 
slope  oontuns  the  sources  of  a  multitude  of  streams, 
which  water  the  oasis  around  the  town  of  Turkestan. , 
Another  range,  having  the  same  direction,  from  north- 
west to  southeast,  touches  the  southern  border  of  Syr- 
Daria,  namely,  the  Nura-tau  (or  Nurat^-tau),  also 
called  Turkestan  Mountains,  which  lifU  its  icy  peaks 
(15,000  to  16,000  feet  in  height^  abruptly  from  the 
steppe.  It  separates  Syr-Dana  nom  Zera&han,  and 
the  passes  by  which  it  is  crossed  reach  an  altitude  of 
from  10,000  to  13,000  feet  Finallv,  a  few  islands  of 
m^mraphie  or  granitic  rock,  oaued  Ararats  by  the 
natives,  stand  isdated  in  the  steppes. 

The  mountainonfl  tracts  occapy,  however,  only  a  small 
part  of  Syr-Daria ;  the  rest  ot  its  wide  lor&ce  is  iteppe. 
"Riree  diSbrent  areas  must  be  disttngnished, — the  Kizil- 
kam,  the  Hayan-kam  or  Ak-kam,  and  the  Kata-kam 
{"blaok  sands,"  ao  called  more  fkom  their  desert  character 
than  tnm  their  color).  The  Elsil-kam  {red  sands)  is  the 
moot  interesting.*  These  sands  oceapf  the  wide  stretch 
between  the  Ama  and  the  Syr,  and  have  a  gradoal  ascent 
from  160  feet  at  the  Sea  of  Aral  to  1500  and  8000  feet  in  the 
southeast  They  are  covered  with  namerons  folds  or 
elongated  dunes  {barkXant),  partly  shifting  partly  station- 
ary, 30  to  80  feet  high,  and  mostly  paiaUel  to  each  other, 
amidst  which  are  immense  spaces  ooveied  with  clay,  and 
saline  days  appear  here  and  there  on  the  snrOwe.  The 
Kixil-knm  varies  mach  in  its  characteristics.  Close  by  the 
Sea  of  Aral  It  is  covered  with  shifting  sands,  the  resalt  of 
disintegration  of  cretaceous  sandstones;  and  every 
storm  raises  donds  of  hot  sand  which  render  oommnnloa- 
tion  exceedingly  difficult.  Bat  even  there  a  rbdi  verdure 
covers  the  andolations  in  spring.  Farther  east  the  sands 
lose  their  shifting  character,  and  the  hftfVhfrng  are  covered 
with  a  kind  of  Ourtx,  whleh  serves  as  azeeUent  food  for 
sheepu  The  A>Iwt|rto>i  JMmodaidnni  jetows  eztendvaly  on 
the  elevated  ridgee  and  yields  (hd  and  clumsoal,  whidt  last 
Is  exported  to  Bokhara.  In  the  west  the  snrfitce  is  covered 
with  remains  of  Aral-Caspian  deposits.  As  Uie  Ticm-Shan 
is  approached  the  steppe  takes  another  chanuster:  a  thick 
covering  of  Iobm  sixaleB  the  ftoothiUa  and  Ibnni  the  fertile 
soil  to  which  Tarkestan  Is  indebted  ftir  Its  rich  fields  and 
gardens. 

The  Kara-knm  sands,  situated  to  the  northeast  of  the  Sea 
of  Aral,  are  ouuilfestly  a  former  twttom  of  the  lake.  They 
are  covered  with  d£bns  of  (hrdbm  adaU,  Mgtitiu,  Dr^taena 
jw^rmorako,  ifsriftae  Itttarola,  Aiaena  vtlna,  Bj/drodia  jtoy- 
Mom,  with  remains  of  marine  Algm  (Zottem),  and  with  frag- 
ments of  Scirput  and  nragnitet.  The  Kidl-kam  is  charac- 
terised by  the  presMioe  of  LUMoglj/phtu  eamhu,  H.  tbtgnalU, 
iimJpiilfl  jwdwBig,  and  the  sponge  J(«te6»wBDiria  tktmadaUt. 
Tlie  evU  zepatatdi«i  of  the  Karainm  has  Iwen  exaggerated 
to  sMue  extent;  the  harsh  things  said  of  itiqiply  only  to 
the  neighborhood  of  the  Sea  of  Aral.  In  the  east  the  steppe 
has  some  v^cetation  and  la  readily  visited  by  the  Kirghis. 
The  liarkhans  do  not  shift,  being  covered  with  CbQiftrntim, 
TamariXy  Salosfjibm  Anemodeitdnm,  and  some  mshes ;  shifting 
danee  40  to  50  feet  high  occor,  especially  towards  the  Sea 
of  Aral.  The  Huynn-knm  or  Ak-knm  Steppe,  between  the 
Kara-tea  Honntains  and  the  Tchn,  is  quite  uninhabited, 
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except  in  the  loess  region  at  the  northern  Iiase  of  the 
mountains. 

Granites,  granilitea,  syenites,  porphyries,  and  varioos 
metamorphic  slates  constitute  the  bulk  of  the  western  Tian- 
Shan  Mountains.  Th^  appeftr  also  in  the  Kata-tan  and 
Nura-tau,  and  sometimes  in  the  form  of  isolated  islands  in 
the  steppe.  Silver  and  lead  ores,  as  well  as  malachite  and 
copper  ore,  are  found  Is  them,  eepecially  in  the  Hogol-tsn, 
and  turquoises  about  Khojend.  The  crystalline  rooks, 
much  metamorphosed,  especially  in  the. west,  are  overlain 
by  thick  Devonian  and  Oarbouiferoua  deposits.  Jurassic 
Todcs  (Bhetic)  cover  small  areas  on  the  slopes  of  the  moun- 
tains, ^^ese  last  are  all  of  fireeh-water  origin ;  hence  it 
wonld  seem  that  throughout  the  Jurassic  and  Triasslc 
periods  Turkestan  was  a  continent  intersected  only  by 
lagoons  of  the  Jurassic  sea.  The  Jurassic  deposita  are 
most  Important  on  aeeonnt  of  their  ceal-beds,  which  occur 
in  the  msinfl  the  Badam  and  Salram  and  in  Ferghana. 
Otialk  and  Tertiary  marine  deposits  are  superimposed  upon 
the  above  to  the  thickness  of  9000  to  6000  feet,  and  are 
widely  spread,  althongh  they  have  snffbred  greatly  from 
denu^tion.  The  fbimer  belong  to  the  Umer  (Ferghana 
deposits,  much  resembling  Senonlan)  and  Ifiddle  <9ialk, 
and  contain  phosphorite,  gypsum,  and  naphtha  (In  the 
Amn-Daria  basin).  The  Ternary  deposits,  which  contain 
gypsum  and  lignite,  are  repreeented  by  nnmmnlitie  sands 
around  the  sea  of  Aral,  and  by  Oligoeene  and  Miocene 
(Sarmatic)  deposits.  In  the  Tian-Shan  tiie  red  Ttetiary 
conglomemtes  (PllScene?}  attain  a  great  development. 
Throughout  the  Chalk  and  earlier  Tertian"  periods  the 
lowlands  of  Syr-Daria  were  under  tiie  sea.  The  character 
of  the  region  during  the  PMt-PUooene  period  remains  un- 
settled. To  what  extent  the  mountams  of  the  westrrn 
TiaU'^an  were  under  ice  during  the  Oladal  period  remains 
a  sabject  of  controversy  among  gedogists ;  many  deposits, 
however,  have  been  described,  even  in  the  outer  parts  of 
mountain  tracts,  which  have  a  decidedly  Glacial  character. 
A  girdle  of  loess,  varying  in  width  ftom  30  to  60  miles, 
endrcles  all  the  mountain  tracts,  increasing  in  extent  in 
Bokharo  and  at  the  lower  end  of  the  valley  of  Ferghana. 
It  seems  certain  that  during  the  Lacustrine  period  the 
Caspian  was  connected  by  a  narrow  gulf  with  the  Aral 
basin,  which  was  then  much  lafger,  while  another  inland 
sea  of  great  dimensions  covered  the  present  Balkash  basin, 
and  at  an  earlier  period  may  have  tteeo  connected  with  the 
Aral  basin.  Becent  traces  of  these  bssins  are  found  in  the 
steppes. 

The  chief  river  of  the  province  is  the  Syb-Dabix  (see 
above),  with  Its  tribntariee.  The  frontier  touches  the  east- 
em  shore  of  the  sea  of  Aral,  and  numerous  small  lakes, 
mostly  mitt  are  scattered  over  the  sandy  ^alns.  A  few 
lakes  of  al^ne  eharaeter  oecor  in  the  vall^  of  the  hilly 
tracts. 

The  elimate  of  Sjr-Daria  varies  greatly  In  its  dUfeient 
parts.  It  la  most  severe  In  the  high  tredees  tjfrU  of  the 
mountain  region;  and  In  the  lowlands  it  is  very  hot  and 
dry.  As  a  whole,  the  western  parts  of  the  Tlan-Shan  re- 
ceive but  little  precipitation,  and  are  therefore  very  poor 
in  forests.  In  the  lowlands  the  heat  of  tiM  dry  summer  ia 
almost  Insupportable,  the  thermometer  ridng  to  111*  Fahr. 
in  the  shade ;  the  winter  is  severe  in  the  lower  parts  of  the' 
province,  where  the  Syr  remains  fhnen  for  three  months. 
The  average  yearly  temperature  at  Tasbkend  and  Kasa- 
linsk  respectively  Is  64'  and  44"  (January,  S8<*  and  8«; 
July.  80»  and  76"). 

The  flora  and  bona  belcmg  to  two  distinct  regions,— to 
Tnrkwtan  and  to  the  Aral-Oispian  depression  (see  Tcbke- 
wrxv).  The  terraoea  of  loess  mentioned  above  are  lUone 
available  for  culture,  and  aooordingly  leas  than  1  per  cent. 
(0.8)  of  the  total  area  of  the  province  Is  under  crops,  the 
remainder  being  either  unite  barren  (57  per  cent,  of  the 
surface)  or  pasture  land  (^  per  cent.).  Althongh  cultiva- 
tion Is  possible  only  in  a  few  oases,  It  is  there  carried  to 
great  perfection  owing  to  a  highly  devdoped  system  of  irri- 
gation,—two  crops  being  gatiiered  every  year.  Wheat  and 
barley  come  first,  then  pease,  millet,  and  lentils,  which  are 
grown  in  the  autumn.  Rye  and  oats  are  grown  only  about 
Kaullnsk.  Gotten  is  rultivated  In  the  districts  of  Khojend, 
Kurania,  and  Turkestan.  Gardening  is  greatly  developed. 
Sericulture  is  also  an  important  source  of  Income,  nearly 
66  tons  of  silk  being  produced  every  year.  Cattle-breeding 
is  largely  pursued,  not  only  by  the  nomads  but  also  by  the 
settled  population,  and  in  1881  it  was  estimated  that  Syr- 
Daria  had  249,000  camels.  396,000  horses,  294,000  homed 
cattle,  and  3,200,000  sheen.  Fishing  is  pursued  to  SMne  ex- 
tent on  the  lower  Syr.  Timber  and  fuewood  are  exceed- 
ingly dear;  timber  is  floated  down- ftom  the  monntains, 
but  in  unall  Quantities :  trees  raised  In  garden^  dang,  anA 
some  coal  (the  hat  In  very  limited  qnantl^)  are  used  fu 
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The  pOMtatton  of  the  prorince  amouoted  to  1,100^  id  |  nates  at  its  southeru  extremity  in  a  bold  headlaod. 
Sif""         "T'^  in  towns,  326.600  were  setUed,  the       el-Khanzi'r.   Hen  the  OtobUm  reaches 

and  821,600  were  nomadic    It  u  rompaimtively  deiue  m         *i,„„_i,  _  (l*,n«*n'nii  in         otiun  anA  t3i« 
certain  parts,  reaefaiog  15  to  31  inhabitmtoporMoare  mile  wa  throngli  a  depression  m  tlie  cllMD,  and  Uie  mm 

  *~  outlet  forais  an  importaDt  pass  into  the  mtenorofthe 

ooontiy.  Frequently  in  ancient  times  it  was  only  tfae 
territory  to  the  sonth  of  the  lower  Orontes  valley  tint 
was  reckoned  as  constituting  Syria.  Farther  SouUi 
is  the  isolated  Jebcl  A^ra*,  about  6000  feet  high  (the 
Mons  Cafdus  of  the  ancients),  which  was  held  sacred 
by  the  Phfl&nicians ;  bIaW  farther  to  the  south  are  the 
low  An^ri  Hills,  which  derive  their  name  fram  the 
people  inhabiting  them.  Beyond  those  the  'Xahrel- 
Keb(r  (£leutherus)  falls  into  the  sea,  and  here  north 
Syiia  may  be  held  to  terminate.  To  the  south  of  this 
begins  the  Lebanon  district  (see  Lebanon,  vol.  xir. 
p.  392) ;  an  imagiiiaiy  line  drawn  eastwards  from  a 
point  a  litUe  to  the  aonth  of  Tyre  will  represent  die 
southern  boandaiy  of  what  maybe  designated  as  nud- 
dle  Syria.   Occasionally  Syria  js  spoken  of  in  anamnr 


in  Karaina  and  Klutjend,  Mid  still  more  io  the  valley  of 
the  Tebirtehik.  Its  ethnographieal  composition  is  veiy 
mixed.  The  Riusians  barely  number  8500y  if  the  miKtuy 
be  left  oat  of  occonnt ;  they  live  principally  in  towus  and 
aboDt  Kualinsk.  Kirf!hiz(7O9,40Owith  tiie  Kara-KirRhiz) 
and  Sarte  1211,000)  siq  the  main  elements  of  the  population  : 
SO^  Tadjiks,  26,000  Uzbegs,  4500  Tatars,  ^ut  77,000 
Karamints  (settled  Kirghiz  mixed  with  other  elements), 
and  a  few  Jews,  Persians,  and  Hindns  must  be  added.  The 
chief  oocupatioQS  of  the  Sarts,  Uzbegs.  Tajiks,  and  Eura- 
minta  are  agricoltnre  and  gardening,  while  tiie  Kirghiz 
chiefly  lead  a  nomadic  pastoral  life.  Manubctures  are  re- 
presented by  a  few  distiUeries;  bnt  a  great  varied  of  petty 
indoatriee  are  practiced  in  the  towns  and  villages.  Trade 
is  carried  on  very  largely. 

Syr-Daria  is  divided  into  eight  districts,  the  chief  towns 
of  which,  with  their  popalation  in  1861,  were :  Tashkend 
(o.v.)  (10(M)00),  Aolie-ata  (4450),  Jizak  (8700),  Kazalinsk 


S7BIA.  Etvmologieally  "Syria"  is  merely  an  ab- 
bieriaUon  of  "  Assyria, ' '  a  name  wbidi  covered  the  sub- 
ject-lands of  the  Assyrian  empire,  ^e  subject-peoples 
tteang  also  called  "Syriana  Aftennras,  in  t^e 
Gneoo-Roman  period,  the  shorter  word  came  to  be 
restricted  to  the  territory  west  of  the  Euphrates,— the 
dedgnation  "Syrians,"  however,  being  given  to  the 
great  mass  of  the  SemiUo  populations  dwelliug  be- 
tween the  'Hgris  and  the  Mediterranean,  who  are  more 
aocurately  called  Aramaeans  (Gen.  z.  22;  oomp.  Se- 
mitic L.\NauAaxs,  vol.  xxi.  p.  681  sq.).  The  present 
article  deals  with  Syria  only  in  its  geographical  sig- 
nificance.  For  a  map,  see  vol.  xvi.  pi.  VIII. 

Syria  18  Uie  designation  of  fJie  country  which  ex- 
teadB'for  about  380  miles  (between  se*"  5'  and 
31<>  N.  lat.)  alon;  the  eaatem  shore  of  the 
wmik.  Mediterranean;  ita  eastern  linut,  properiy 
gpealting,  is  formed  by  the  middle  portion  of  the  conrae 
of  ihe  Euphrates,  bat  in  point  of  fact  it  insensibly 
mexges  into  tfae  steppe  oonntry  which  naturally  belongs 
more  or  less  to  Arabia.  It  is  only  the  oases  lying 
nearest  the  western  border  of  the  steppe  (cff.,  Aleppo, 
^dmyra)  that  can  be  reckoned  as  belonging  to  Syn&.' 
From  time  immemorial  the  land  between  £!gypt  and 
the  Euphrates  has  been  the  battlefield  for  the  empires 
of  western  Asia  on  the  one  hand  and  those  of  Egypt 
and  Africa  on  the  other.  It  lias  also  been  the  terri- 
tory which  the  trading  caravans  of  these  empires  have 
haa  to  traverse;  and  by  its  ^positton  on  the  Mediter^ 
ranean  it  has  been  Uie  medium  for  transmitting  the 
(Hviliiing  influences  of  the  East  to  the  West  wad  again 
oi  the  West  to  tfae  East  Hence  it  is  ea«y  to  nnder- 
etand  faow  tfae  peoples  of  Syria  should  only  in  excep- 
tional cases  faave  played  an  independent  part  rather  m 
pofitics  or  in  art  and  science ;  none  the  less  on  Uiat 
account  is  tfaeir  place  in  history  one  of  Uie  hjghest 
interest  and  importance. 

The  surface  configuration  of  the  country  is  a  uniform 
one ;  the  mountains  for  the  most  part 
Orography,  stretch  irom  north  to  south  in  parallel 
ridges,  connecting  the  Cilioian  Taurus  with 
the  Red  Sea  range.  The  continuity  is  broken  for  short 
intervals  at  one  or  two  points.  Immediately  connected 


can  be  described  as  a  southward  continuation  or  the 
mountain  masses  already  referred  to,  and  dsJocdaiue 
as  well  as  trans-Jordanic  Palestine  is  rimpl^  a  portion 
of  Syria.  Indeed,  the  district  as  farasSmai  can  be 
spoken  of  as  a  fourth  division  of  the  same  coantrjr. 
A  glance  at  a  geological  maj>  reveals  this  very  clcaiiy. 
Cretaceous  limestone  constitutes  the  bulk  of  the  biUs 
and  plateaus  of  Syria,  and  extends  towards  Sinai, 
where  the  zone  of  primitive  rocks  is  reached.  In  the 
south  of  Palesdne.  nommulitic  limestone  and  Kubiitt 
sandstone  midce  tnor  appearance  ftom  Sinti  ud 
northern  Arabia.  In  addition  to  these,  alluvial  soils 
are  principally  met  mth.  In  middle  Syria  especial^, 
eastwards  from  the  upper  course  of  the  Jordan,  great 
basaltic  masses  occur;  in  the  Hauran  (oomp.  Bashan, 
vol.  ill  p.  354)  there  are  basalt  peaks  nearlv  6000  feet 
in  height.  Ilie  basalt  mountuns  are  often  modi 
broken  up  so  as  to  be  quite  inaccessible  (^arra) ;  bat 
the  basalt  when  decomposed  forms  the  best  of  aiaUe 
soils.  It  is  only  in  isolated  cases  that  the  igneous 
formation  extends  into  western  Syria.  The  taUeland 
to  the  east  of  the  principal  mountain  diains  oonastft 
partly  of  good  clay  soil ;  the  steppe  {bdcUj/et  etihrdum, 
also  callea  ^nudd),  which  has  an  averMie  elevatioo  of 
about  1800  feet,  extends  towards  the  Ettplirates  wiUi 
a  gradual  slope. 

The  dlreotioB  of  the  principal  vaDeys  is  determined  by 
that  of  ^e  mountelna.  The  chief  river  of 
Ryrla  In  the  narrower  senso  is  the  Orontea  Rlnn. 
(Arabic  £I-Mfi),  which  rises  in  the  Bek^',  the 
mountain  valley  between  Llbanos  and  ADtilibanns,  and  fbl- 
lows  a  norUierly  ooniae.  At  Antioeh,  where  It  Is  angmcntel 
by  the  stream  which  flows  from  the  great  lake  of  Ak  Denis, 
it  tarns  westwards,  fitlling  into  the  sea  near  the  ancient 
Seleucia.  Xot  Csr  from  the  source  of  the  Oroiites  is  tfait 
of  the  Littbi  (formerly  Lfta),  whldi  runs  southward 
throngh  the  B^',  and  afterwards  westwards  tfaran^  a 
deep  gorge  of  ftl  own  excavation,  having  its  month  a  little 
to  the  north  of  TV™ ;  'n 't^  lower  course  It  bears  the  osme 
of  El-fiBimiye.  The  principal  river  of  south  Syria  is  tlia 
JoBDAK  (q,v.).  Like  it,  most  of  the  otfter  streams  of  Sjiis 
rising  on  the  eastern  side  of  the  water-shed  termliiate  is 
inland  lakes.  Of  these  may  be  named  the  El-A*w4  sad 
tfae  Barada  (Pharpar  and  Abana)  of  Damascus,  which  kse 
themselves  in  the  lakes  nnd  marshes  to  the  east  of  the  eity- 
In  like  manner  the  rivor  of  Aleppo  falls  into  the  lake  H- 


with  the  Cilician  Taurus  in  the  north,  and  forming  { ]ffath*  The  'Afrina  (Ufrenns  of  the  audents)  fitUa  into  the 
part  of  it,  is  Uie  Alma  Dagb  (ancient  Amanus).   At "  '  ~ 

Its  highest  it  does  not  rise  much  above  6000  feet,  but 
it  faw  an  abrupt  descent  towards  the  sea,  and  termi- 


>  In  the  cunetfom  Inscriptions  Syria  is  called  JViU  KhaM, "  the 
land  of  the  Cbets,"  a  dealgnstlon  transferred  from  the  Horui 
laa  people  of  that  name  (see  below)  to  the  region  as  s  whole ;  «U 
Ahhian,  the  "  binder,"  or  "  western  "  land,  denotes  more  properly 
the  southern  portion,  but  is  also  used  for  the  whole.  By  the 
Aiabs  It  Is  called  £>h-5Mm  (more  properly  EA-8hatm), "  the  land 
on  the  left  hand,"  as  diBtlngoiahed  from  YemfK. "  the  knd  on  tbe 
right,"  bat  the  dsrignatkm  originally  implied  a  wider  region 
tMD  the  Syria  defined  above.  Including  as  It  did  a  portion  of 
Atabia. 


Ak  Denis  lake,  and  so  Into  the  Orontes ;  the  8ft^6r  ii  » 
tributary  of  the  Euphrates.  Other  lakes  are  the  great  alt 
bke  to  the  southeast  of  Aleppo,  and  tbe  remarkable  lake 
near  Horns,  in  the  neighborhwd  of  which  the  rains  of  the 
old  Hittite  city  of  Kadesh  have  recently  been  disMvmd. 
The  coastal  streams  have  been  enumerated  nnder  Leba' 
vtos  and  Palkstine  iq.  v.). 

Two  distinct  floral  regions  meet  in  Syria  (Oomp.  Les-i- 
tton).  That  of  the  coast  is  Mediterranean,  and 
is  characterised  by  a  nnmber  of  evergreen  T^etation. 
shrubs,  with  small  leathery  leaves,  and  of 
qnlokly-flowering  firing  plants  On  the  eoMSt  of  Phcaaida 
i  (comp.  vol.  xviil.  p.  815)  and  soathwards  towaras  Egypt 
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nore  southern  forms  of  the  same  Tegetation  occur,  as,  for 
example,  Fiau  Sgamona,  and  espeoiilly  date-palms.  This 
r^oa  is  separated  from  the  easterly  one,  that  of  the  steppe 
flora,  by  the  ridge  of  Lebanon  and  the  monntains  of  Pales- 
tine. It  is  diatlngaished  hj  the  variety  of  its  species,  by 
tin  iiy  and  thorny  ehavaeter  of  its  shrabs,  and  by  its 
mailed  poverty' in  t»es.  The  Jordan  valley  lias,  on  sc- 
eonnt  of  its  low  level,  a  snb-troplcal  character.  As  regards 
cnltivated  species,  Syria  is  the  home  of  the  olive  tree,  which, 
like  the  vine,  is  found  in  all  parte ;  bnt  the  white  molberry 
fi«  aUk  is  limited  to  a  small  oistriet.  Snia  li,  throaghoB^ 
tkr  tnm  nnfertiie ;  the  district  of  the  Qanrao  Is  one  mag- 
nilteent  oomfleld,  while  the  orchard  land  aboot  Damaacns 
is  renowned  far  and  wide. .  In  former  times,  however,  cal- 
tivation  was  carried  on  with  maoh  greater  aeal,  and  tiie 
arrangements  for  irrigation— a  necessity  everywhere,  «a- 
pecially  on  the  aide  bordering  on  the  steppe — were  mnoh 
more  considerable,  and  more  carefnlly  seen  to.  The  no* 
merons  mina  on  the  lands  at  present  onder  caltlvation  and 
stilt  more  on  those  to  the  east  of  them,  indicate  that  the 
limits  of  agriealtoie  were  oooe  more  extensive  and  the 
population  much  denser  than  at  present.  Doriag  the  So- 
man period,  flrontier  fortresses  on  the  edge  of  the  steppe 
serrea  to  oheok  the  rapael^  and  barbariaing  Inflnenoe  of 
the  Bedooin  hordes. 

Syria  presents  great  divenitiee  of  climate.  The  moon- 
f!iim»ta  tains,  though  sometimes  not  absolutely  very 
high,  arreet  the  west  winds  blowing  n»m  t^e 
Mediterranean,  so  that  the  atmosphenc  precipitation  is 
mnch  greater  on  the  western  than  on  the  eastern  slopes. 
Hence  the  springs  on  the  eastern  vetsant  are  fewer,  and 
coltiTation  is  therefore  confined  to  isolated  areas  resem- 
Uing  oases.  Ilie  raiu&ll  drains  off  with  great  rapidity, 
the  beds  of  the  streams  soon  drying  up  again.  Within  his- 
toric times  the  climate,  and  with  it  the  productivity  of  the 
country,  cannot  have  greatly  changed  ;  at  most  the  precipi- 
tation ini^  have  been  greater,  the  area  underwood  having 
been  more  extensive.  Except  fbr  Jerosalem,  we  have 
hardly  any  aeenratometeonrf^eal  observations;  there  the 
mean  annual  temperature  Is  about  63**  Fahr. ;  in  Beyrontlt 
iaaboat  68°.  The  rainfkll  ia  Jerusalem  is  36.2S  Inches,  in 
B^proDt  81.66.  The  heat  at  Damascoa  and  Aleppo  is  great, 
the  ooollng  winds  being  kept  olT  by  monntaina.  Frost 
and  now  are  occasionally  experienced  among  the  moantains 
and  on  the  inland  plateans,  but  never  along  the  coast. 
Even  the  steppe  exhibits  great  contrasts  of  temperature; 
there  the  rainfall  is  slight  and  the  air  exceedingly  exhila- 
xating  and  healthy.  The  sky  Is  eontlnuonaly  cloudless  from 
the  beginning  of  Hay  till  about  the  end  of 'October ;  dur- 
ing the  summer  months  the  nights  as  a  mle  are  dewy,  ex- 
cept in  the  desert.  Bain  is  brought  by  the  west  wind ;  the 
northwest  wind,  which  blows  often,  moderates  the  heat. 
On  Qie  other  hand,  an  ozoneless  east  wind  (siroooo)  Is 
oceaidonally  experienced— especially  during theseoond  half 
of  Hay  and  before  the  beginning  of  the  rainy  season — 
which  parches  up  everything  and  has  a  pn^ndioial  Influence 
on  both  anlmaland  vegetable  life.  On  tJiewholetheclimate 
of  Syria— if  the  Jordan  valley  and  the  moister  distrids 
are  excepted— is  not  unhealthy,  though  intermittent  fevers 
are  not  uncommon-in  some  places. 

Of  Qie  political  relations  of  Syria  in  ancient  times  we 
know  but  little.  Each  tbwn  with  its  aurround- 
Ancient  ing  district  seems  to  have  constituted  a  small 
Syilus.  separate'state ;  the  conduct  of  affidrs  naturally 
devolved  upon  the  noble  families.  At  a  very 
early  period — as  early  probably  as  the  15th  century  b.c. — 
Syiw  became  the  meeting  place  of  ^yptian  and  Babylonian 
elements,  resnlting  tn  a  type  of  western  Asiatic  cnlture  pe- 
culiar to  itself,  which  through  the  commerce  of  the  Phcenl- 
cians  was  carried  to  the  western  lands  of  the  Mediterranean 
basin.  Industry  especially  attained  a  high  state  of  develop- 
ment ;  rich  garments  were  embroidered  and  glass  and  the 
like  were  manufiictnred.  The  extaot  Inventories  of  spoil 
carried  off  by  t^e  ancient  conquerors  include  a  variety  of 
ntensUs  and  stuflb.  The  influence  exercised  at  all  times  on 
Syrian  art  by  the  powerfhl  neighboring  states  is  abundantly 
conflrmed  by  all  ute  recent  finds.  The  Syrians  were  more 
original  in  what  related  to  religion:  every  place,  every 
tribe,  had  Its  "  lord  "  (Ba'al)  and  its  "  lady  "  (Ba'alat) ;  the 
latter  is  generally  called  'Ashtar  or  'A&htaret.  Besides  the 
local  Baal  there  were  *'the  god  of  heaven  "  (£3)  and  other 
deities ;  human  sacrifices  as  a  means  of  propitiating  the 
diviue  wrath  were  not  uncommon.  But  In  the  Syrian  my- 
thology foreign  ioflaenoes  frequently  betray  themselves. 
Over  against  its  want  originality  miutbe  set  t^e  ttiet,  not 
meielT  that  Syriui  culture  spread  extensively  towards  the 
west,  but  tiiat  the  Syrians  (as  la  shown  by  recently  dis- 
covered inscriptions)  long  before  the  Christian  era  exercised 
orer  the  northern  Arabs  a  perceptible  inflnenoe,  which 
afterwards,  aboat  the  beginning  of  the  1st  eentocy,  beeame 


much  stronger  throogk  the  klngdwn  trfthe  Wabit—ni.  The 
artof  writhigwasdierlTed  by  the        flmm  the  Brians. 

Something  about  the  ancient  political  and  geognqdiloal 
relations  of  Syria  can  be  gleaned  from  Egyptian 
sources,  especially  in  o(Hinection  with  the  .^^elstfMu 
campaigns  of  Thothmes  IIL  in  western  Asia.  **""5^^ 
The  Egytlans  designated  their  Eastern  neigh- 
bora  collectlTely  as 'Amu.  Syria  up  to  and  beyond  the 
Euphrates  is  called  more  precisely  Sahi  (or  Zahi),  and  is 
re^trded  as  orauisttaig  of  the  following  parts :  (1)  Bntenu, 
practically  the  nme  as  Palestine  (oecmonaUy  Palestine 
with  Coelesyria  Is  called  Upper  Butenu,  as  distinguished 
from  Lower  Butenu  extending  to  the  Euphrates) ;  (3)  the 
land  of  the  Cheta  (sometimes  reckoned  as  belonging  to  Bu- 
tenu), with  Esdesh  on  the  Orontes  as  its  capital ;  (3) 
Kahuina,  the  land  on  both  sides  of  the  Euphrates  (extend- 
ing, strictly  speaking,  beyond  the  Syrian  limits);  (4) 
Eutu,  the  coast  land  of  the  Pbcsnioiuis  (Fenchu),  along 
with  Cyprus.  The  Canaanites  in  general  are  called  Cham. 
From  these  lands  the  Egyptian  kings  often  derived  rich 
booty,  so  that  In  those  days  Syria  must  have  been  civilized 
and  prosperous.  Uor60Vsr,wepoSBeesenumeration3oftowna 
In  the  geographical  lists  of  the  temple  of  Eamak  and  in  a 
hieratic  papyrus  dating  about  200  yearn  after  Thothmes  III. 
Some  of  these  names  can  be  rwtdily  identified,  anch  as 
Aleppo,  Kadesh,  Sidon,  and  the  like,  as  well  as  many  in 
Palestine.  These  materials,  however,  do  not  enable  us  to 
form  even  a  moderately  clear  conception  of  the  condi- 
tion of  tiie  country  at  that  time.  It  is  eertain  that 
most  of  the  cities  are  of  very  great  an-  nh«tt 
tlquity.  It  appears  that  the  Cheta  very  prob-  ^eia. 
ably  were  a  non-Semitic  people  and  that  their  power 
for  a  time  extended  far  beyond  the  Syrian  limits. 
Their  inscriptions  have  not  yet  been  deciphered  with 
certainty.  Within  Syria  their  kingdom  extended  westwards 
flrom  themiddle  coarse  of  the  Euphrates  to  the  neighbor- 
hood of  gamath ;  their  capital  appears  to  have  been  Car- 
ohemish.  The  most  prevalrat  opinion  identiflee  Oaichonish 
with  Jer£bis  on  the  Euphrates,  an  idratiflcatton  which  is 
favored  by  the  recent  discovery  of  important  "  Hittite 
monuments  at  the  place.  Before  then  the  so-called 
"  ^Binath  stones"  were  the  most  important  inscriptions  df 
the  Oieta  we  possessed,  bnt  nnmerous  othen^  as  well  as' 
rarioos  other  remains,  are  now  at  our  oommand,  and  show 
that  the  infiaence  of  the  powerfbl  Cheta  kingdom  extended 
flu  into  Asia  Minor  (compare  Hittiteb).  The  kingdom 
disappeared  at  an  early  date,  but  some  of  the  minor  Cheta 
states  oontinned  to  sntoist  down  to  the  ISth  centniy  b.o. 

Next  to  l^e  Cheta  the  Aranueans  were  tbe  people  who 
held  the  most  important  towns  of  Syria,  gradu-  * 
ally  advancing  until  at  last  they  occupied  the 
whole  conittry.  Of  the  AranuBan  stous  named  in  Qen.  x. 
23,  xxii.  81  $q.,  very  little  is  known,  bnt  it  is  certain  litat 
Aranueans  at  an  early  period  had  their  abode  close  on  the 
northern  border  of  Palestine  (in  Maachah).  A  great  part 
was  played  in  the  history  of  Israel  by  the  state  of  Aram 
Dammesek,<A,the  territoryoft^eancientcity  of  Damascus 
(see  Tol.  vl.  p.  697) ;  It  was  brought  into  subjection  for  a 
short  time  under  David.  The  main  object  of  the  century- 
long  dispute  between  the  two  kingdoms  was  the  possession 
of  the  land  to  the  east  of  the  Jordan  [Qanran  and  es- 
pecially Oilead).  Another  Arsmsao  state  often  mentioned  in 
tbe  Bible  is  that  of  Aram  Zobah.  That  Zobah  was  situated 
within  Syria  Is  certain,  though  how  tar  to  the  west  or  north 
of  Damascus  is  not  known ;  in  any  ease  it  was  not  far  from 
^amath.  Qamath  In  the  valley  of  the  Orontes,  at  the  mouth 
of  the  Bekii'  valley,  was  from  an  early  period  one  of  the 
most  important  plams  In  ^ria ;  aooordbig  to  the  Bible,  its 
original  inhabitants  were  Canaanites.  The  district  belong- 
ing to  it,  including  amongst  other  places  Biblah  (of  im- 

Krtance  on  acconnt  of  its  situation),  was  not  very  extensive. 
733  B.C.  Tiglatb-Pileser  II.  compassed  the  overthrow  of 
the  kingdom  of  Damascus ;  he  also  took  Arpfcd  (Tell  Arfjid), 
an  important  place  three  hours  to  the  north  <^  Aleppo. 
9amaui  was  taken  by  Sargon  in  720.  Henceforward  ue 
petty  states  of  ^ria  were  at  all  times  subject  to  one  or  other 
of  the  great  world-empires,  even  if  in  some  cases  a  certain 
degree  of  Independence  vras  preserved. 

The  foundation  of  numerous  Greek  cities  shortly  after 
Alexander's  time  was  of  great  Importance  for 
Syria;  Antioch  (g.e.)  founded  about  300  B.c.  ™ric^ 
hj  Seleuens,  became  the  capital  of  the  Syrian 
kingdom  of  the  Seleucidte.  Among  other  influential  Greek 
towns  were  Apsmeaon  the  Orontes  and  Laodloea.  Tbe  Se- 
leaeida  had  severe  sfemgRles  with  the  Ptolemies  for  the 
possession  of  the  sontbetn  part  of  Syria  (oomp.  Irkul, 
vol.  xiii.  p.  430). 

After  having  been  reckoned  for  a  short  time  (from  83  to  69 
B.C. )  among  tiie  dominions  of  TIgtanes,  king  of  Armeuia,  the 
eountry  was  oonqnered  for  the  Bomans  by-Pompey  (64-6B 
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BX.)-  It  u  impoMible  here  to  follow  in  detail  the  DQm»- 
lOBS  changes  in  the  dirtribntion  of  the  terri- 
tory and  the  gradual  disappeannoe  of  parti ca- 
lar  dynaatiw  which  maintained  a  footing  for 
smne  time  longer  in  Chalcis,  Abila,  Emesa,  and  Pftlestino; 
bat  it  is  of  special  interest  to  note  that  the  kingdom  of  the 
Ai^  Kabatnans  (eomp.Tol.  zvii.  p.  166)  was  able  to  saboist 
for  a  considerable  period  towards  the  north  as  £u  as  Da- 
mascQfl.  In  the  year  40  B.C.  Sjrria  had  to  endue  a  sadden 
but  brief  invasion  by  the  Partbians.  The  connti?  soon  be- 
came one  of  the  most  Important  jooTinceaof  tAoBoman 
empire;  itsprooonsalshipwasfromtbefirstregardedasthe 
most  dosirable,  and  this  eminence  became  still  more  marked 
afterwards.'  Antiooh,  adorned  with  many  snmptnons 
buildings,  as  the  chief  town  of  the  provinces  of  Asia,  became 
in  point  of  site  the  third  dty  of  the  empire ;  its  port  was 
Seleada,  snmamed  Pieria.  The  high  degree  of  oivilintion 
then  prevyiing  in  the  country  is  proved  by  its  archi- 
tecdanl  remains  dating  from  tlie  early  Christian  centuries ; 
the  investigations  of  De  \oga6  have  shown  that  from  the  1st 
to  the  7th  century  there  prevailed  in  north  Syria  and  the 
Hauran  a  special  style  of  arehitecture,— partly  do  doutit 
following  Qmco-Bomaa  models,  but  also  snowing  a  gnub 
deal  of  originality  in  details, 
^e  administrative  divisions  of  Syria  during  the  Bft""* 
period  varied  greatly  at  different  times;  sub- 
MvUaoa.  Joined  is  an  enumwatton  <rf  them  as  thwr  ex- 
"""^  Istedatthebeglnnlng  of  theSth  eentoiy.  (1) 
Srria  Eaphiaten^  which  hod  for  Its  capital  HIerapolis 
[Syr.  MaSig ;  Arab.  MambUH ;  Qr.BM^itf^).  Hie  kingdran 
of  Oommagene,  beyond  the  limits  of  Syria,  belonged  to 
Syria  Eaphiatensis;  Its  o^tal  wasSamoaata,  at  tlie  point 
whare  the  Eophratea  leaves  the  monntalniLMid  it  had 
other  important  towns  on  that  river,  sneh  as  Eoropus  (the 
modem  Barbalissus).  (2)  Syria  I.,  or  Ocelesyria,  having 
Antioch  as  Its  capital.  The  name  Caeleayria  (4  kmH  Xvplm) 
originally^  no  doubt,  was  aivU«d  to  the  valley  between 
Lnsuias  and  Antilibonus,  but  was  afterwards  extended  to 
the  district  stretching  eastwards  from  the  latter  range.  (3) 
Qrria  II.,  or  Syria  Salntaris,  with  Apamea  (Arab.  JtMys, 
the  modern  ^'atel-Mu^i^i  on  the  Orontee  as  oapitsl.  (4) 
Ph<BnLoeUMrItlma;cMtal,^I^y^  (6)Ph<Bnieeadllbanum; 
onltal,  Emesa  (HJms).  To  this  division  Damascus  and 
Fdmyra  beloogea;  oecaeionally  tb^  were  reckoned  to 
OosIeCTria,  the  lAiddlestrip  of  coast  being  designated  ^ro- 
phcsniela.  (6, 7,  8)  Falestina  I-  n..  and  III.  For  these, 
which  from  the  time  of  Veqpasian  had  governors  of  their 
own,  see  vol.  xviii.  p.  181.  (9)  Arabia  (omital,  Boetra), 
which  embraced  all  the  ration  from  the  Q^Hiran  to  the 
Amon,  and  skirted  the  Jordan  nlley,  sbetching  south- 
wards to  Petra.  llirough  the  kingdom  ot  the  Nabataeans 
Boman  Influence  penetrated  frmn  ^ria  far  into  northern 
Arabia. 

In  616  Syria  was  solyngated  for  a  brief  period  by  the 
Persian  Chosroes  II.;  from  682  tUI  628  it  was 
hKmmedui  '^^^  Bysantiae ;  636  and  the  immediately  fol- 
rule.  lowing  years  saw  its  conquest  by  the  Uoham- 

medaas  (see  Hohammkdajhsm,  vol.  xvi.  p. 
585).  Ho'iwiya,  the  first  Ommayad  oaliph,  chose  Damssous 
for  his  residence ;  bat  in  760  the  capital  of  the  empire  wss 
removed  by  the'AbUisids  to  Baghdtid.  Under  tM  early 
caliphs  the  Arabs  divided  Syria  into  the  following  mili- 
tary districts  (gondt):  (1)  l^listin  (Palestine),  consisting 
of  Jadsa,  Samaria,  and  a  portion  of  the  torltory  east  of 
Jordan ;  its  capital  was  Bamleh,  JenuHlem  xanUng  next. 
{2>  Urdun  (Jordan),  of  which  the  o^tal  was  Tabarlye 
(Tiberias);  roughly  speaking  it  consisted  of  the  rest  of 
Palestine  as  fitr  as  Tyre.  (3)  Damascus,  a  district  which 
included  Baalbeo,  Tripoli,  sjid  Beyront,  and  also  the 
^auran.  (4)  ^ims,  inclnding  ^matb.  (6)  i^lnnasrfn, 
correqionding  to  nortiiem  Syria ;  the  capital  9t  ilnt  was 
^Innasriu  to  the  south  of  Haleb  (Aleppo),  by  which  It  was 
afterwards  superseded.  (6)  The  sixth  district  was  the 
military  frontier  ('siMUtM)  bordering  umm  the  Bysantine 
dominions  la  Asia  Minor.  The  ■trUg^es  criF  tiie  Ibhom- 
HMdan  dynasties  for  the  posaeasiim  of  Syria  cannot  be 
gone  Into  here;  snlBce  it  tosi^  that  throoghont  ttieir 
conrse  the  country  still  enjoyed  a  eonsidenUe  degree  of 
inrasperity. 

In  the  cmsading  period  the  kingdom  of  Jenuidem,  whose 
ralers  were  never  able  to  establish  a  fbothold  to  tJie  east  of 
the  Jordan,  extended  northwards  to  Beyront;  next  it  was 
the  coQotship  of  Tripoli  on  the  coast;  and  beyond  thai 
in  north  Syria  was  the  principality  at  Antiodi.  Syria 
Boffeiedseverelyftam  the  Mongol  invasions  (1360\  and  it 
never  recovered  its  former  prosperity.  In  1616  the  Otto- 
__  . ,  .  mans  took  It  from  the  Egyptian  Haroelnkes. 
i™"*]?*  tJnder  the  Turks  its  admlDlstrative  divisions 
pniirjKs.  varied  at  dilforent  times ;  oat  of  the  five 

pashalics  of  Aleppo,  THpoU,  Daniamis,  Sidm  (later  'Akka), 


and  Jerusalem  two  vilayets  were  sabscqneatiy  formed* 
having  their  capitals  at  Aleppo  and  Damascus.  Quite  re- 
ooutly  south  Palestine  has  been  made  a  separate  vilayet 
from  that  of  Damascus. 

Bade  stone  monuments  (circles  uid  dolmens)  and  other 
prehistoric  remains  show  tjiat  Syria  must  have 
been  inhabited  from  a  very  early  period.  TAngnsgtit 
Within  historic  times  a  great  namber  of  dif- 
ferent nationalities  have  iooght  and  settled  within  its  bor- 
ders, the  m^ority  belonging  to  the  Semitic  stock,  ^its 
last  circumstance  has  rendered  possible  a  considerable  de- 
gree of  fiddity  in  the  tradition  of  the  oldest  local  names. 
After  the  AramaNuis  had  absorbed  what  runained  of  the 
earlier  population,  they  thonselves  were  very  powerfWIy 
inflaenced  by-Qreco-Boman  civilization,  hot  as  a  people 
they  still  retained  their  Aranueao  speech.  At  present  an 
Aruiaic  dialect  largely  mixed  with  Arabic  is  spoken  in 
three  villMes  on  the  eastern  slope  of  Antilibanns  (in 
Ma'ltila,  B^h'a,  and  Jab'adin),  but  this  small  eorvival  is 
on  the  point  of  disappearing.  Throaghoat  the  whole 
ooantry  elsewhere  the  language  spoken  is  Arabic,  bnt  wiUi 
Aiamate  elements,  espeeiiJly  m  tne  language  of  tiie  peas- 
ants. EthnogiaphieaUy  the  Amoudo  element  of  the  popB- 
lation  a^ita  of  oeing  diBtingoished  from  the  Arable  ^fpe ; 
it  is  specially  strong  in  Uie  mountain  districts.  The  ma- 
jority of  the  Christians  dwelling  in  Syria  may  be  r^arded 
as  representatives  of  the  Aramnan  raoe.  No  tmoea  oi  the 
earlier  races,  such  as  the  Oanaaoitesorl'luBnidaai,  caaany 
longer  be  distingnisfaed;  and  every  taoe  of  the  preaance 
of  Oreeks,  Bomans,  and  Franks  has  completely  dissfipeand. 

In  the  Arab  immigration,  two  principal  types  are  to  ba 
dlstlnguiriiedr-the  pore  Arab  type  of  the  no- 
mad  tribes  (Bedouins)  and  the  type  of  the  ucMatf 
sedentary  town  Arabs  and  peassnts,  iriiich  pt^oladon. 
shows  an  intermixture  of  foreign  and  older 
elements.  The  two  confront  each  other  in  sharp  contrasts. 
Bedouin  tribes  are  scattered  throughout  the  whMe  oonntey ; 
desidiing  agricoltore  and  the  settied  Uft^  th^  are  ftmid 
with  their  camels,  she^,  and  goats  on  the  botdeis  of  tiie 
territories  appropriated  by  the  peasants.  Beinig  more  or 
less  independent  of  the  Government,  especially  in  the  dim* 
trict  bordering  on  the  steppe,  they  are  able  to  exact  black- 
mail from  their  sedentary  brelhrai.  Tkxed.thnBOBfaadi 
hands,  the  life  of  the  peasant  Is  economical^  fSsr  from  an 
easy  one;  henoe  it  should  be  the  duty  of  Oovemme&t  to 
restrain  the  Influence  of  the  nomads  and  to  force  them  as 
Su  as  possible  to  form  fixed  settlements.  In  this  respect 
the  policy  of  the  Turks  daring  the  19th  century  to  insure 
the  safety  of  the  peasants  and  of  travellers  has  been  on  the 
whole  suocessfhl.  In  the  districts  bordering  on  the  coast 
there  are  no  large  nomadic  tribes,  uid  on  the  higher  pla- 
teaus of  the  cultivated  land  the  power  of  the  Bedouins  is 
much  reduced ;  bnt  south  of  Palestine  and  everywhere  on 
the  edge  of  the  st^pe  they  continue  much  as  beiote.  The 
most  powerfol  tribe  of  the  Syrian  desert  is  that  of  the 
'Anen,  falling  into  numerous  subdivisions,  of  which  tte 
Bawala,  Wald  'All,  Hesene,  and  Bischer  may  be  mea- 
tioaed.  The  tribe,  estimated  to  number  300,000  In  all,  6x- 
tMids  fin  into  Arabia  and  reaches  the  Euphrates.  The 
other  Bedouin  tribes  of  Syria  have  for  the  most  port  tohr- 
ably  definite  and  circumscribed  territories.  East  of  the 
JoidoD  the  best  knoirn  are  the  'Adwtn  on  the  Bal^  and 
the  Bani  Sakbr  in  Hoab.  The  Bedooins  to  the  south  of 
the  Dead  Sea  are  oalled  Ahl  el-Kibli  ("the  people  of  the 
south")  in  oonizadlstinction  to  those  of  the  north  (Ahl 
esh-Shemil).  Finally,  tiiere  occur  sporadically  in  cential 
and  northern  Syria  nomadic  Turkish  tribes.  Gypsy  hordes 
are  also  met  with  in  oonsideraUe  numbers. 

The  religions  as  well  as  the  ethnographical  types  are 
strongly  dlrergentb  The  -balk  of  flie  popola- 
tlon  are  Mohammedan ;  the  Bedoaina  have  not  Bellglons 
mnoh  religion  of  any  kind,  but  they  profess 
Islam.  Besides  orthodox  Hoslems  there  are  also  Shiite 
sects,  soch  as  thatof  tiw  MetAwile  (especially  in  northMV 
Palestine),  as  well  as  a  number  of  xeUgiona  onmnnitiBa 
whose  doetrines,  combining  lAiloeo^eal  and  Christian 
with  Mohammedan  elements,  is  the  ontoiMoe  of  tiie  pro- 
eees  of  fermentation  that  characterized  the  first  eentaricB 
of  Islam.  To  this  last  class  belong  Ishmaelltes,  Noai- 
riana,  and  espedally  the  Drdsbs  (q.v).  In  many  eases  H  is 
obvious  that  the  poutioal  antipathy  natives  against  the 
At^  has  found  expression  in  the  formation  of  sn^  secte. 
The  Nosairians,  for  instance,  and  no  doubt  the  Druses  also, 
were  originally  survivals  of  the  Syrhut  population.  The 
Jews  are  fonnd  exclusively  in  the  larger  eeatees  of  pcpn- 
lation ;  in  evety  case  they  have  immigrated  bade  from 
Europe.*  The  (Stristians  are  an  Important  element,  oosi- 
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■titjitiDg  probably  as  mncli  as  a  fifth  of  the  whole  popula- 
tion ;  the  m^oiil?  of  them  belong  to  the  Orthodox  Greek 
Chtinh,  whfdi  his  two  patriarchs  in  Syria,  atA&tioch  and 
Jenmlem.  GMiollas— united  Greeks,  United  SttIuu  and 
Maronites— we  nomeroiu.  The  minion  of  the  American 
Presbyterian  Charch,  which  has  had  its  centre  in  Beyroat 
for  the  last  sixty  yeais  has  done  mnch  for  Syria,  especially 
in  the  spread  of  popular  edncation ;  namurons  pablioitiou 
tane  from  ItB  press,  and  its  medical  school  bas  been  ex- 
tremely beneficial.  The  CbthoUc  mission  has  done  very 
,  good  work  in  what  relates  to  schools,  iustitDte%  and  the 
diflUon  vt  Uteiatnre.  The  Cbristiaos  oonstitDte  tho  edit* 
cated  poitloB  of  the  feriaapM^e ;  bat  the  spirit  of  rinliy 
la  ^oandttE  stimnlatiTe  eflmtB  on  the  Mohammedans  who 
hara  greatly  fUlen  aw^  from  that  seal  for  knowledge 
which  characterized  the  earlier  centuries  of  their  fiuth. 

Aoeoiate  statisUes  of  any  kind  for  Syria  cannot  be  had ; 
Area  and  ^  ****  ^      ^""^  nnder  onltlvalion 

popolaUon.  1*  unknown.  The  retarns  of  pcnralatlon, 
are,  aeootdlng  to  the  Tnrkish  official  d oca- 
men  ts,  only  approximations.  The  total  popolation  may 
aafUybepet  at  less  than  £^00(^000;  an  o^ial  estimate  In 
187S-73gaT«l,36B,08l^ofwlM»n976»SB3werelIohammed«is. 
Probably,  however,  this  was  an  ander-estlmste.  Bedos 
(Nome.  Giogr.  XJnif).,  Pari%  1884) jdTei  the  areaof  Sytia  as 
183,000  square  kilomtecs  (TO^raS  sqwn  milM).  and  flie 
ptnmlation  as  1,460lOO0. 

From  the  Egyptian  and  AsByrio-Babylonlan  monuments 
we  learn  that  u  ancient  times  one  of  the  principal  exports 
f>f  Syria  was  timber;  this  has  sow  entirely  ceased.  Kitit 
continnes  to  export  v^eat,  and  with  good  roads  tho  amoaot 
«oald  be  very  largely  inereaBed.  Other  articles  U  export 


are  silk  ooooons,  wool,  hides,  sponges,  and  fhilts  [alnunds, 
raisins,  and  the  like) ;  the  amounts  of  cotton, 
tobaooo,  and  wine  sent  oat  of  the  conntry  are  Oommeroe 
small.  The  only  good  harbors  are  those  of  d^lli^' 
Beyroat  and  Alexandretta  (Scanderoon).  The 
caravan  trade  with  the  East  has  almost  entirely  eessed, 
and  the  great  trade  rentes  from  Damascns  nurthwards 
to  Aleppo  and  eastwards  through  the  wUdemess  are  qnlto 
abandiHied.  The  tnffle  with  Arabia  has  ceased  to  be 
Important,  being  limited  to  the  time  of  the  going  and 
retomiug  of  the  great  pilgrim  caravan  to  Mecca,  whldi 
otmtiooes  to  liave  its  mnstering-plaoe  at  Damascus.  The 
native  indastries  In  silk,  cotton,  and  wool  have  been 
almost  entirely  destroyed  by  the  import  tnde  from  Borc^ 
The  land  is  poor  in  minerals,  iholnding  coal ;  water-power 
also  is  deficient,  so  that  the  iDtrodncaon  of  Eoropeao  in- 
dustries is  attended  with  dlffleoltiM  even  apart  from  the 
insecurity  of  afihiis  which  forbids  smdi  experiments  as  the 
improvement  of  agriculture  by  means  of  European  oapitaL 
As  regards  the  cultivation  of  ute  soil  Syria  reinaios  steUe ; 
bat  the  soil  is  becoming  relatively  poorer,  the  valoe  of  the 
imports  constantly  gaining  upon  that  of  the  exports. 

Lllerulitrev-Siaer.  JSrdlHiule  mnAiia.  vfd.  xvlL.  parts  1  and  % 
BerUn,  UH-B& :  BiiroUisidt,  Dwafa  fti  Aprta  and OeBiAhaii, 
Lobdau,  1822;  LMsl,  La  iTaHMnrliMf.  Paris,  ISHTBaede- 
ker,  AiattK'awl  aBrtajKiunfKBttla  oad  ArinMie;  Porter, 
^'ijc  Yam #t  DanmaiM,  2 ■rol*^  IjwvJoti,  irsS;  Burton and  Dn^e, 
LV^rptmft  SiiTi^  i-^^  IicnSoi,  :  A,  v.  Kremer.  imHagrim 
u.  OBMuesi,  VMua.  IIUL  Pbr  the  art  histray  of  Syria  De 
V'lffufa'i  autit  (Mralt,' meUu^n  ettetetftUtfamdm  term  Tsie 
tlf^  (Pa^  1605-77)  ua^lttooivRaibaiJWid  oa  ttstrads  Kwledi- 
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SYRIAC  LITERATURE. 


'yjdm  literattue  of  Syria,  as  known  to  na  at  the  jnw- 
X  eDt  day,  is,  vith  the  exception  of  tzanslations 
from  the  6r^  and  some  other  laninia^ee,  a  Chris- 
tian titeratnre.  The  writings  of  the  Syrian  heaUiens, 
snoh  as  the  so-oalled  S&bians  (see  ^abuhs)  of  ^arrfin, 
which  were  extant  at  least  in  part,  even  in  the  13th 
oentuT^,'  seem  to  have  now  wholly  disappeared.  The 
beginnings  of  this  literatoreare  kiet  in  the  darkness  of 
the  earliest  ages  of  Ohristunity.  It  was  at  its  best 
from  the  4th  to  the  8th  oentnry^  and  then  gradaally 
died  awiy,  thongh  it  up  a  flM^ering  existeiiee  tiU 
the  14th  oentoiy  or  emu  later.  We  most  own — and  it 
is  well  to  make  the  confession  at  the  outset— that  the 
literatare  of  Syria  is.  on  the  whole,  not  an  attraotjve 
-^one.  As  Benan  saia  long  ago,'  the  oharacteristio  of 
the  Synaas  is  a  certain  mediocrity.  They  shone 
neither  in  war,  nor  in  the  arts,  nor  in  scienoe.  They 
altogether  lacked  the  poetic  fire  of  the  older— we  por^ 
posely  emphasize  the  word — the  older  Hebrews  and  of 
the  Arabs.  But  thej;  were  apt  enough  as  pnpils  of 
the  Greeks ;  they  asrimilated  and  reprodnoed,  adding 
little  or  nothine  of  their  own.  There  was  no  Al- 
f^r&bi^  no  Ibn  8ln&,  no  Ibn  Roshd,  in  the  cloisters 
of  Kdessa,  ^en-neshrS,  or  Nidbis.  Tet  to  the  Syrians 
belongs  the  merit  of  having  passed  on  the  lore  of 
ancient  Greece  to  tihe  Arabs,  and  Uierefore,  as  a  matr 
ter  of  history,  their  literature  must  alwi^  possess  a 
certain  amount  of  interest  in  the  eyes  of  the  modem 
student  The  Syrian  Church  never  prodnced  men  who 
rose  to  the  level  of  a  Eusebius,  a  Gregory  Nasianien, 
a  Basil,  and  a  Chiysostom  ;  but  we  may  still  be  thank- 
ful to  the  plodding  diligence  which  has  preserved  for 
OS  in  iairlv  good  translations  many  valuable  works  of 
Greek  fathers^ which  would  otherwise  have  been  lost 
And  even  Syria's  humble  chroniclers,  such  as  John  of 
Ephesos,  Bionynus  of  Tell-Mal^re,  and  Bar-Hebroos, 
deserved  their  meed  of  praise,  seeing  that,  without 
their  guidance,  we  should  have  known  &r  less  than 
we  now  know  about  the  history  of  two  important 
IwandieB  of  the  Eastern  Church,  beudes  losing  much 

1  Bai>-HebnniB,  Okran.  £br.,  ed.  Bruns  and  Klnoh,  p.  IW; 
Chwolnhn,AsUwtMKiaaMiMMM.L177. 


intoestiDf;  information  as  to  the  political  events  of  the 
periods  with  whidi  their  annals  are  oooained. 

As  Syrlac  liteimtoxe  oimimeneet  with  the  KUcl  wb  first 
briefly  enumerate  the  different  versiooB  of  Holy  Sorlptaieh 

Hie  most  important  of  these  is  the  so-called  FHbJW 
(sumol^i  nWUfld},  "the  simple "  or  "plain 
version,"  the  Syriao  vnlgate.  This  name  is  in  PSaUtta. 
use  as  early  as  the  9th  or  10th  century.*  As  to 
the  Old  Testunent,  neither  the  exact  time  nor  place  of  its 
translation  is  known :  indeed,  from  certain  differences  <^ 
style  and  manner  In  its  sevefal  parts,  we  may  rather  sup- 
pose it  to  be  the  work  of  diflfarent  hands,  extending  over  a 
consldwahle  porlod  of  time.  It  would  seem,  however  as  a 
whole,  to  have  been  a  prodact  of  the  2d  oentnry,  and  not 
improbably  a  monument  of  the  learning  and  zeal  of  tiie 
Cbristiaos  of  Edeasa.  FMsibly  Jewish  converts,  or  even 
Jews,  took  a  part  in  it  for  some  books  (audi  as  tiie  Penta- 
teuch and  Job)  are  TerjJdUsnXly  rendered,  whereas  the  oo- 
inqldences  with  the  LxX.  (which  are  particular^ nomer- 
oos  in  the  prophetical  books)  show  the  hand  of  Christian 
trandators  or  revisers.  That  Jews  should  have  had  at  any 
rate  a  oonsaltative  share  in  this  work  need  not  snrprise 
us,  when  we  remember  that  Syrian  lUihers,  such  as  Aph- 
nates,  in  the  middle  of  the  Mh  eentunr,  and  Jacob  of 
Ed«esa,intbe  latter  half  of  the  7th,  had  frequent  reoootBe, 
like  Jerome,  to  the  scbolars  of  the  ff^iia^>gue.  To  what 
extent  sabeequent  revialon  may  have  been  carried  it  is  not 
easy  to  say ;  but  it  seems  tolenbly  certain  that  alterations 
were  made  from  time  to  time  with  a  view  to  harmonizing 
the  Syriac  text  with  that  of  the  LXX.  Sach  an  oppor- 
tonity  may,  for  Instance,  have  been  afibrded  on  a  consider- 
able scale  by  the  adoption  of  Iiucian's  text  of  the  LXX.  at 
Antioch  in  the  beginning  of  the  4th  centnry  (see  Sbptua- 
oiHT.ToL  xxi.  p.  699).  On  all  these  points,  however,  we  know 
nothing  for  certain,  and  may  well  repeat  the  words  of  Theo- 
dore of  Hopsnestia  In  his  oommentary  on  Zephaaiah  i.  6* : 

iyvwrmt  (ihcfit  "F(  r^/Uptr  Svrif  wri  •frW;  hrtr. 

The  canonical  hooks  of  the  Old  Testament  according  to 
the  Ffishlttl  are  sabstantially  those  of  the 
Hebrew  Bible.  In  the  Hassoietio  MSS.  (see  <^(nonlc^ 
below),  whether  Nestorian  or  Jaoobite,  the  oidT^ 
books  of  Chronicles,  Ezra,  and  Nehemiah  are  tament 
passed  over,  and  la  the  Nestorian  the  hoiA  of 
Esther  also.  Bat  on  the  other  hand,  It  must  be  notioed 

>  See  the  MMsge  of  Uosss  bar  KfaUL,  who  died  In  m,  ellsd  by 
the  Abb«  MaxUn  m  his  InMu^Ta  la  CrtUgM  mtum  A 
JAwwM  TatamaU,  p.  101.  note. 

«  HU,  JWraat  JAhni  MKoMeos,  VOL  vil.  9B2. 
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that  all  then  books  sra  cited  by  AphrutM,  and  that  they 
all  appear  io  the  Oodex  Ambrotimua,  Of  the  CbnmicleB 
there  U  a  M3.  of  the  6th  centary  in  the  British  Uuaeom, 
Add.  17104.  Esther  uppears  io  a  Tolamts  of  eqaal  age  (Add. 
14852)  as  one  of  the  coostitneDt  parts  of  the  "  BooIe  of 
Women,"  tiie  othen  being  Ruth,  Susanna,  Jndith,  and  the 
history  of  Theclo,  the  disciple  of  St.  Paul,  which  last  is  ez- 
clnded  firom  Biblical  MSS.  The  oldest  dated  MS.  of  any 
portion  of  the  Old  Testameat  at  present  known  to  ns  is 
Add.  14425  in  the  British  Hnsenni  (Qen.,  Exod.,  Nam., 
Deatb),  transcribed  at  Amid  by  a  deacon  named  John  in 
464,  The  deutero-canonical  books  or  apocrypha,  translated 
by  different  hands  from  the  Gt«ek,i  are  nearly 
^oarypha.  the  aatne  as  in  the  LXX.*  The  Codex  AmJbn- 
MtHMB,*  for  example,  contains  Wisdom,  the 
Epistle  ot  Jeremiah,  and  two  Epistles  of  Bamoh ;  tiie  Song 
of  the  Three  Children,  Bel  and  the  Dra^n,  and  Susanna: 
Jndith,  Sfracldes  or  Ecclesiasticns ;  the  Apocalypse  of 
Bamoh  ;  the  foarth  book  of  Esdras ;  and  five  boolu  of  the 
Maocabees,  the  fourth  beins  the  history  of  Samonaand  her 
■ona,  and  the  flfth/oMpM&fsftoJwMeo  ».«!.«  Tothaw 
mnst  be  added  from  other  MSS.  the  first  or  third  book  of 
Esdras,  the  book  of  Tobit,and  the  prayer  of  Manasses.  Of 
the  fiiBt  book  of  the  Maocabees  two  recensions  are  extant,  as 
£ftr  as  di».  zir.  24.  The  book  of  Tobit  presents  the  text 
of  the  LXX.  a«  fitr  as  ohap.  tU.  U.> 
The  canonical  books  of  A%  New  Testunent  are  the  finr 
Gospels,  the  Acts  of  the  Apostles  (to  whicb  are 
annexed  the  three  catholic  epistles,  viz.,  James, 

1  Peter,  and  l  John),  and  the  fourteen  episUes 
of  St.  T^qI.  The  shorter  apostolic  epistles,  viz., 

2  and  3  John,  2  Peter,  and  Jude,  and  the  Apo- 
odypse  of  St.  John,  were  r^ected  by  the  early  Syrian 
Chnrdk.* 

As  to  the  PtehittA  venion  of  the  Qrospeila  CP),  a  variety 
of  critical  queetions  arise  when  we  consider  It 
in  connection  with  two  other  works,  the  Dio- 
(etmtrSn  of  Tatian  (Tj  and  the  QtrOoman  Owpda 
(So).T  IVttian,  the  friend  of  Justin  Martyr, 
afterwards  counted  a  heretic,  composed  oat  of 
the  four  Gospels  a  work  which  received  the 
title  of  Td  iA  TwApvr  eiaYyi^ttr,  in  Srriao  more  bri^y 
Dte-fMMrffa,  or  Bca»gdion  d^M^^em^,  the  Oo^l  of  the 
Mixed."  It  is  a  subject  of  controversy  whether  Tatian 
wrote  this  work  in  Greek  or  in  Syriac,  and  whether  he 
compiled  it  from  the  Greek  Goep^s  or  ttom  a  previous 
Syriac  version.  Aooordins  to  Zahn"  and  Baethgen,*  the 
author's  language  was  Syriac,  his  sources  Greek.  They 
hold  that  this  was  the  only  Gospel  in  use  in  the  Syrian 
Church  for  nearly  a  century,  but  that  about  the  year 
2S0,  ander  the  inflnence  of  Western  MSS.  of  the  Greek 
text  (see  Weetcott  and  Hort,  The  Ntao  TettamaU  im  the  Orig- 
inal Onek,  Introd .  M  118, 214),  a  venion  of  "  the  Separate 
Gospels,"  EvangOiimtia-Mn^utrrmi,  was  iDttoduoed."  The 
translator,  according  to  Baethgen,"  made  use  of  T  as  &r  as 
he  eonld ;  and  of  this  text  Sc  is,  io  the  opinion  of  these 
acholaii,  tile  solitary  snrrival  in  our  days.  The  eridenoa 
for  this  view  does  not,  however,  aniear  to  be  oonelnsire. 
It  seems  that  a  Syriac  version  of  the  ftmr  Gospels,  ss  well 
as  of  tiie  other  parte  of  the  New  Testament,  maat  have  ex- 
isted In  the  2d  centarr,  perhaps  even  before  the  version  of 
the  Old  Teetameot   FVom  this  Tatian  may  hare  compiled 

I  Some  sobolan,  sncb  as  P.  de  Lainrde  and  BlokeU,  tblnk  that 
Boclaaluticua  was  translated  tKoa  the  lost  HebTow  text 

■  See  Cetianl,  Mmumenta  Sacra  et  Prqfaiia,  voL  1.  fosoo.  i,  2 ;  vol. 
V.  flwcc.  1  2 :  P.  de  Lagarde,  L&H  Vet.  Ted.  ApoavpM  fibrface. 

•  Splendidly  reproduced  at  Hllaa  by  the  process  of  pboto-llth- 
^^phjr  under  tbe  direction  of  the  Rev.  Dr.  A.  M.  Cerlaol,  5  puts, 

«  See  Do*  «e  Bach  d.  feffam  /udofcwn  ^bertebd  a.  MUaeh  bear- 
b^Ut,  by  Dr.  H.  Kottek,  Berlin,  I88B ;  only  capp.  1  and  2. 

•  See  the  Syriac  note  on  p.  xlL  of  Be  utfarae's  edition. 

■  The  principal  edttlone  of  the  P6shlttt  are  contained  In  the 
Farts  pel  jglott  of  Le  Jav  and  the  London  polyglott  of  Walton,  to 
which  latter  Is  attached  the  immortal  Leaoon  Heptaf^oOon  of 
Edmund  Csstia  The  Old  Testament  (wlthoat  tbe  Apocrypha) 
was  edited  by  S.  Lee  In  1S2S  for  the  Bible  Sodety.  and  b  A«- 
qnently  bound  up  with  the  New  Testament  of  ia».  The  flrrt 
edition  of  the  New  Testament  was  that  of  J.  A.  Wldmanstadt,  with 
the  belp  of  Hoses  of  H&rdln  (Vienna.  15U).  Those  of  TtemeUlus 
aS6»),  Troet  (1621),  Qutblr  (16M},  and  Leuaden  and  8cbaaf(I?oe, 
1717)  are  welt  kaown.  To  the  fast  named  belongs  SohaaT'ii  admi- 
rable LexiecnSgrUuMtn  QmcardantS/^.  The  Ameriean  misalonarles 
at  UrQmlyab  have  pabllshed  both  the  Old  and  New  Testaments 
In  ancient  and  modem  Syriac,  the  former  in  1852,  the  latter  In 
1848. 

t  Sematniqf  avaryAneient  Beeauionqftlie  ^twGotpeUin^^rlae, 
merto  untnown  ta  iSintpe,  ditrmered,  eiiied,  and  Iranilaled  h  W. 
Ourelon,  D.D..  F.X.S..  IsSa 

•  ATKAwtMn  mr  OetdOOtU  de»  naitelbmaiaMat  KOmoM,  etc., 
1  TheU:  TiUian'$  Diaieiaaron,  pp.  W,  M. 

•  JOmigelta^ragmenU.  Der  grfecMieftf  W  dm  Otretm'weken 
agrm  vtbtUrheraaieai,  t8S5. 

»  Z^n,  ap.  CO.,  pp.  IM-IM. 


his  Dia-iettardn,  or  he  may  have  written  that  wor^  io 
Greek  and  others  may  have  done  it  in  Syriac.  Be  that  m 
it  may,  T  certainly  gained  great  popularity  in  ttie  esily 
Syrian  Choroh,  and  almost  superseded  tiieSeparate  Gospels. 
Aphraates  quoted  it  Ephisim  wrote  a  commentary  npoa 
it ',"  the  Doetrine  of  AddM  or  Addteus  (in  its  present  supe 
a  work  of  the  latter  half  of  the  4th  century)  transfers  it  Io 
the  apostolic  times Itabbgla,  bishop  of  Edessa  (411-435), 
promulgated  an  order  that  **  the  priests  and  deacons  should 
take  care  that  in  evenr  church  there  should  be  a  copy  of 
the  SepAiate  Gospels  (EtmgdUa  da-MlfyharrMu),  sad  that 
it  should  be  read  f  >*  and  Theodoret,  bishop  of  Cyrrinu 
(423~457),  swept  up  more  than  two  hundred  copies  it  in 
the  churches  of  his  diocese,  and  introduced  the  Four  G«s- 
pels  in  their  place;  ri  nSf  nrripvtt  rtayyiAj^nir  ifTUriyjm 

tiayyiXiaJ*  The  result  of  these  and  rimllmr  weU-meaat 
efforts  is  that  not  a  single  oopy  of  T  hw  eome  down  to  oor 
times.''  Both  Aphraates  andEphndm,  however,  made  use 
of  the  Separate  Gospels.  The  former  seems  to  have  eoi' 
^oyed  a  text  which  Bsetiigwa  calls  a  sUgh^y  revised  fimn 
of  So  (op.  ett.,  p.  9SJ :  we  would  nthar  ossk  of  It  asaie- 
vised  form  of  the  old  Syrlae  Gkispels  of  the  9d  centuy. 
The  latter  made  use  of  a  more  thorough  Edcasene  reviswo, 
closely  approaching  in  form  to,  if  not  identical  with,  P 
(BaethgeD,  p.  :  Zahn,  p.  63).  Our  oldest  M88.  (tf  P  an. 
however,  more  tun  a  hundred  yaats  later  than  ^htain's 
time.  We  cannot,  therefore,  expect  Terylmportant  teztaa! 
results  from  the  collation  of  even  vuch  MSS.  as  Add.  14470 
14453,  14459,  ff.  l-«6.  and  17117,  in  the  British  HttBeum,all 
of  which  may  be  saifely  ascribed  to  the  latter  part  of  tbe 
5th  or  the  beginning  of  the  6th  oentnry.  Budy  In  the  Sth 
century  Babbnla,  bishop  of  Edessa,  the  friend  and 
spondent  of  Csrril  of  Alexandria,  occupied  himself  with 
translating  the  Xew  Testament  out  of  the  Greek  into  the 
Syriac,  because  of  Its  variations,  exactly  as  it  was.'"*  This 
probaUy  means,  as  has  been  suggested  by  Nestie^  that 
Babbnla  undertook  a  revision  of  the  Syriac  text  accmdinic 
to  a  Greek  1^.  or  MSS.  in  his  possession,  that  is  to  s^,stiU 
further  assimilated  Pof  that  day  to  a  Greek  (possibly,  bom 
his  connection  with  Cyril,  Alexandrian)  text.  We  do  not 
as  yet  know,  however,  whether  this  revision  was  merely 
a  private  efforLor  what  influence,  if  any,  it  exercised  on 
tbe  history  of  F ;  more  likely  it  was  a  first  step  in  the 
direction  of  the  Phllozenian  version  (see  below).  The  re> 
suit  of  these  successive  revisions  as  regards  Sc  hu  been  that 
it  survives  in  but  one  mutilated  codex,  and  that  written  at 
comparatively  so  late  a  date  as  45(M70,»-~a  phenomenon 
which  has  its  par&llel  in  the  case  of  the  Itala  codex  e  of  Uie 
Gospels,  ot^ied  in  the  11th  century.  The  greater  part  of 
this  volume  is  in  the  British  Museum  (Add.  14451)*"  bat 
there  are  three  leaves  of  it  in  the  royal  libnry  at  Berlis, 
forming  the  fly-lcftves  of  the  US.  marked  Orient.  Qnsrt. 
628.1  CrowUn^  attempt  to  retranslate  Sc  into  QnA  ii  a 
ftilnte  {Frt^mMta  BtntgOka,  1870-72) ;  Bnethgen^i  wtwk 

■*  Wright's  edition,  p.         1. 10,  "asitis  wrttteo  at  thehe^ 

of  the  Gospel  of  our  LUiealTer,  In  the  beginning  was  the  Wort." 

u  How  extant  only  In  the  old  Armenian  vei^n,  tramlatod  by 
the  Hechltarlst  Auober,  and  revised  by  Q.  Utetnger  under  the 
title  of  Seanffdii  CbneordaaUs  Expotdki /ado  a  S.  ^Mwoesie,  Vanka. 

1876. 

>*  Phillips's  edition.  p.QS,  1. 17. 

»  S.  Bf^rxiaat  agH  IbOndK  ept  Bdmod  BsMaUorsMgac  ap» 
•efeete,  ed.  J.  J.  Orerbeck,  Oxford,  186ft,  p.  290^  S. 
1*  Aip<Tuc5t  «ucafiv*i'a«  innn^A.  20. 

"  Martin's  article  "LeAiATcrffapwrde  TaUen"  (from  JtoMcda' 
QhoMOm  BitlortqM$,  Aprti,  1888]  contains  much  onrlons  Utmrj 
information,  particularly  renralng  similar  oompUatloos  of  latei 
date.  See  aLio  dasca's  article  "  De  Tatlani  Plafesasron  Arabia 
Vendone,"  bi  Cardinal  Pltra's  Avdtela  Sacra  SpteiUalo  SotOMM 
porota,  Iv.  466.  This  Arable  Diatemmtm  beglnB  with  Hark  L  I. 
John  1. 1-5,  Luke  1. 6-80,  Matthew  L  l-Sa.  Lnkell.  1-9.  Ctaso'i 
copy  Is  now  (1887)  In  the  hands  of  De  I^garde,  who  has  pnblWMd 
a  Aw  pages  of  It  In  iftidkriefttm  «ondepAii0L  OesAsoMff  dm  Wt- 
tentehajlen,  1886,  No.  4,  pp.  180-166.  Aecoraiag  to  Da  Lagank. 
the  text  Is  that  of  the  otdlnary  Peshltti. 

■t  Orerbeck,  t^.  ett.,  p.  172. 18-20. 

»  The  whole  of  the  Abb6  Martin's  eUborate  atgnmentattao 
[Introd.  A  la  CHK^ue  TecbteOe  (be  Jv:  T..  pp.  I6S-238)  Is  of  no  stsU 
agalDBt  this  palEeograpblc  fSct.  No  one  who  is  conversant  witk 
Syriac  MSS.  can  for  a  moment  doubt  that  our  codex  of  6e  was 
written  within  a  few  yeare  of  the  time  Indicated  above.  Tbe 
handwritings  of  Jacob  of  Edeasa's  time  (the  latterhalf  of  theTlh 
century)  are  altogether  different  Possessors  of  the  abM'9  woik 
should  cancel  pp.  234-286.  The  "  Postscriptum,"  as  tbe  antlnr 
himself  has  explained.  Is  only  an  elaborate  Me.  There  is  no 
HH.  Add.  70129  fn  the  British  Museum,  no  catalogue  of  tbe  QnA 
MS3.  In  twenty-five  volumes,  and  of  oourse  no  such  photagraph 
exists  as  he  has  described.  As  for  the**speelat  liiliigisis  niim 
"R£v£rend  Crowfoot"  thronvh  the  "agenoe  Frtftoti.fn  aad 
Co.."  dated  25th  December,  it  is  enough  to  say  Iba:  Mi: 
Crowfoot  died  on  IStb  March,  1875. 

»  See  Wright's  Oatalooae,  p.  73.  No.  cxix. 

«  See  Rddiger  In  the  MonatiberleUe  of  tbe  Beriin  Academy  for 
July,  1872,  p  557;  Wright,  fVa0W»<s  if  tte  Ctarttmim  Goifdt 
(ffnrwMj  prlntedt. 
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(SvamfitHmfnigmttUe,  etc)  will  perhaps  be  found  more  utift- 
fectory. 

The  Msholan  of  the  Monophysite  branoh  of  tiie  Syrian 
Cb4|rch  were,  however,  by  no  meaaa  satisfied 
even  with  the  revised  text  of  P,  and  demanded 
a  yet  more  aconrate  reproduction  of  the  Greek 
teztinuseamongthem.  Accordingly Aks8n&ya 
or  PhUoxeuiu,  bishop  of  MabU^h  (48&-619J,  undertook  to 
tflti&fy  uiia  want,  and  with  the  assiBtanee  of 
Philo-  hig  chorepiBCopna,  Polycsrp,  produced  a  literal 
zentM.  translation  of  the  whole  Bible  in  the  year 
508.^  This  seems  at  first  to  have  met  with  considerable 
approval ;  Moses  of  Aggel,  for  examide,  who  flourished  ttoot 
660  to  refexs  to  W9  version  of  the  New  Testament  and 
of  tho  ftalms  evidently  as  the  stuidwd  wc»k  of  the  day.' 
But  it  was  In  its  turn  Btiperseded  by  two  later  revisions, 
and  MS3.  of  it  are  now  very  rare.  Portions  of  Isaiah  sarrive 
in  the  British  Unseam.  Add.  1710^  C  74-87,*  and  the  text 
of  the  Qomll  in  Qa  oodex  A.  ^  18  of  the  Biblioteca  An- 
gelica at  Some,  of  the  lltb  or  12tb  oentorv,*  and  perhaps 
also  in  the  Beirut  TBeyront)  HS.«  described  by  Prof.  Isaac 

H.  Hall.'  At  the  beginning  of  the  7th  century  the  work 
of  retraoslation  and  revirion  was  again  taken  in  band  by 
the  Monopbysiteik  the  soene  of  their  labors  being  the  diflfer- 
«nt  convents  in  the  neighborhood  of  Alexandria.  There, 

in  the  yean  (11S-617,i  Paal,  bishop  of  Tolla 
Paul  of  dhS-ManzSlath  or  Constantina,  undertook  a 
TelUL         venion  of  the  hexaplar  text  of  the  LXX.  at  the 

Teqnest  of  ^e  patrlaroh  Athanarioi  I.*  Of 
parte  of  tltli  many  MSB.  are  extant  in  the  British  Museum 
and  the  Biblioth^ne  Nationals  at  Paris,  and  the  Biblioteca 
Ambrosiana  at  Milan  possesses  the  second  volume  of  a  oodex 
of  the  entire  work,  which  has  been  reproduced  by  photo- 
lithography nnder  the  direction  of  Cerfani."  Thia  version 
not  only  exhibits  the  asterisks  and  obeli  of  Orlgen's  textof 
the  LXX.,  bnt  the  marginal  notes  contain  many  rasdlngs 
of  the  other  Greek  translators,  which  have  been  largely 
utilized  by  Held  In  hia  noble  work  Origmia  Hexaptonm  qiue 
JwpSTiwal  (2  vols.,  Oxford,  1875).  At  the  same  time  and  place 

the  New  Teetament  of  Philoxenua  was  thor- 
Thcoaasof  oa^hly  revised  by  Thomas  of  Qarkel  or 
9arkel.       Heracles,"  bishop  of  Mabb&gh,"  who,' being 

driven  from  hia  diocese,  betook  himself  to 
Alexandria  and  worked  there  in  the  convent  of  Bt.  Antony 
at  the  Enaton  {or  Niae-mile-village).»  This  venion  com- 
prises not  only  aU  the  books  contained  in  the  Fttahlfti  but 
■aba  the  four  shorter  epistles."  The  lapse  of  another  cen- 

>  AwemAiil,  BibiiaOieea  OrtattaUt,  IL  38. 

•  B.  0.,  li.  82. 

•  aUL.  11. 83 ;  Guldl,  RauUeonli  dOa  R.  Aeeademia  da  Ltnai, 
MsTsnd  June,  law,  p.  «H. 

•  edited  by  Ceiianl  In  MotaanaUa  Baera  tt  Prf^tna,  vtd.  v.  fksc. 

I,  pp.  l-«. 

■  See  Bemnteln.  Dot  heSHge  Boamadtam  det  Johamna,  Lelpslc, 
M6S^MC  ..Inme^^Mn,  pp.  8,  29 ;  Martin,  infrod.  d  la  Crtt.  TBd. 

•  Suria^^ifawKTiola,  GoapeU  <tf  a  pTt-HarUemUm.  VertUm,  AOt 

400    A,  Jannaiy.  1884. 

T  See  Cerianf,  XommenUi,  vol.  I.  fiuo.  1 :  Pntesomena  t*  EdiL 
Yen,  Sl/r.  ex  Testt»  LXX.,  p.  111. ;  Hartln,  THtnd.,  p.  13»,  note. 

•  B.O.,  a  383-834. 

 '  MmtuMtUa,  VOL  vll. ;  Oodex  Btfro-kaaptarit  AmbntUmu,  W*. 

-The  first  rolome  of  this  codez  was  In  the  ponesslon  of  Andreas 
Hsslua.  bnt  has  dlMppeared  since  his  destb  In  15TS.  It  contained 
part  of  Deuteronomy,  Joshua.  Judges,  (four  books  of)  Kings, 
caironlclefl.  Earn  (and  NehemUh),  Judith,  and  Toblt(conpletsr> 
See  Mlddeldorpf,  OmUx  Sipiaeo-haxxotaria,  Berlin,  ifiS,  who  enu- 
merates In  bts  prelluw  ttae  labors  of  previous  editors.  Since  his 
time  the  books  of  Judges  and  Ruth  have  been  published  by  T. 
Skat  BArdam  (LAH  Jtouettm  et  JtuUi  leamdmn  Yen.  Bgriaea-haar 
jitaron,  Copenhagen,  18B0-C1),  and  Exodus.  Nnmben,  Joshua,  1 
-and  2  Kings,  by  F.  de  Lagarde  ( VeL  Ted.  oft  OrigeiK  reeattOi  Fraa- 
vuaaa  amiA  Suroa  trvata  mAnqae,  Odttii^n,  18W,  printed  wKh 
Hebrew  latteis).  Cerianl  nas  commenced  a  critical  edittor  in 
the  Ifommmla,  voL  1.  fiuc.  1 ;  vol.  li.  Auoc.  1-4:  vCL  v.  Asoe. 
1,2. 

">  See  B.O.,  U.  DO,  S34;  Bernstein,  Dt  HharkUnM  IT,  T,  TVtmKo- 
tkme  Sgrlaea  Commtatotio,  p.  4. 

"  Or  HanbU ;  according  to  others,  of  Oermanlcia  or  Ifar'ash. 
He  most  not  be  confoiuided  with  an  older  ThomasofOennanicla, 
a  MOTophrdte  of  the  earlier  part  of  the  6th  century:  8eoB.O.,lL 
93. 826;  Kleyn,  Jaeobiu  BaradaeOt,  p.  43,  note  L 

"  See  WrQ^it,  OaW.,  p.  84.  note. 

"  It  has  been  edited  1^  White  at  Oxford— the  Gospels  In  1778, 
tbe  Acts  and  ApostoUc  epistles  In  ITW.  the  Panline  epistles  In 
1806  (the  epistle  to  the  Hebrews  is  deltottve,  ending  In  tbe  middle 
ofchsp.  xr.?7).  The  text  oftheBborter  epistles,  2  Peter,  2  and  8 
John,  and  Jnde.  bos  been  receatly  reproduced  by  phototype  fnaa 
a  maniucript  dated  un—wmam»  Jfmiueript.  TVArrftm^ntito- 
oomena  epiMUa  .  .  .  ediUd  bv  Inac  H.  Bail,  1886.  Couflilt  also 
limuaeOont  ta  Out  Soi/al  MA  Academy,  vol.  xxvll.  No.  viii.,  •'  On 
a  Syrian  MS.  belonging  to  the  Collectfon  of  Archbishop  UMher," 
by.  tbe  B«v.  J.  Owynn,  D.D.  There  Is  a  flue  MS.  of  this  vendon, 
■dated  1170,  in  the  unlveraity  library,  Cambridge,  Add.  MS.  1700. 
Its  peculiar  ftatnre  Is  that  It  bos  the  two  eustles  of  Clement 
inserted  between  the  catboUo  e^Mles  and  those  of  St  Fsvl. 


Halkite 

version. 


tnry  brings  ns  to  the  last  attempt  at  a  revision  of  the  Old 
Testament  In  tbe  Monophysite  Church.  Jacob, 
bishop  of  EdeoBa,  undertook,  when  living  In  Jacob  of 
retirement  in  the  convent  of  Tell-'Addi  or  Edessa. 
Teleda,"  in  704-706,  to  revise  the  text  of  tiie 
PBshittt  with  t^e  help  of  tbe  Greek  versions  at  his  dis- 
posal,^ thos  producing  a  curioos  eclectic  or  patchwork  text. 
Of  this  work  there  are  but  five  volumes  extant  In  Europe, 
four  of  which  came  from  the  NItrian  Desert  and  form  puts 
of  a  set  which  was  written  in  the  years  719-780.  It  wtnild 
seem,  therefore,  never  to  have  attained  popnTarity."  i 

One  other  version  remains  to  be  noticed,  namely,  that  nsed 
by  the  Chriatlan  ponolation  of  tiie  Halkite 
(Greek)  Chnreh  In  Palestine,  written  in  an 
Aramaic  dialect  more  aikln  to  the  language  of 
the  Jewish  Tsrgnma  than  to  that  of  ^e  PSshlttL"  A 
lectionary  containing  large  portlona  of  the  Gospels  in  this 
dialect  was  described  by  Aasemaui  in  tbe  catalogue  of  the 
Vatican  library  u  studied  by  Adler.**  and  edited  by  Count 
Fr.  Miniaoalchi  Eriaxo  nnder  the  title  of  Awn^ttaHMa 
SwrosotysutaiMsi  (2  vols.,  Verona.  1861-d4).  It  was  written 
in  a  convent  at  a  place  called  Ab&d,"  not  very  &r  from 
Jerusalem,  in  the  year  1030,  and  the  scribe  claims  to  have 
cojried  sundry  other  service-books  tote  Uie  use  of  his  chnioh 
(see  Aasemaol,  op.  eit.,  p.  102).  Fn^ents  of  other  evan- 
geliaria  have  been  published  by  Ltmd,  from  at  Lon- 
don and  St.  Petersburg,  in  bis  Aneed.  Sfr.,  iv.  pp.,  114-162; 
213-282 ;  of  tbe  Acts  of  the  Apostles,  p.  168 ;  and  of  the  Old 
Testamrat  (translated  from  the  Greek),  m.  lOE^llO,  16rK 
167,  288-223.  Aeoording  to  the  same  auttiorlty  (p.  23V), 
the  calendar  in  the  Vatican  MS.  must  have  been  drawn  sp 
about  the  middle  of  the  9th  centniy.  Few,  if  any,  of  tha 
extant  fragments  appear  to  be  of  older  date.  NSIdeke 
places  tbe  origin  of  toe  version  In  the  4th  or  5tb  eentaiy, 
certainly  not  later  than  600  (loe.  eit.,  p.  505).*i 

All  the  above  revisions  of  the  text  of  the  Syriac  Bible 
according  to  the  Greek  aje,  as  we  have  seen,  the  work  of 
Monopbysitee,  with  the  single  exception  of  tho  last,  which 
proceeded  from  the  Malkitee.  The  Nestorian  community 
obstinately  adhered  to  the  old  P&hlttft,  and  tbe  solitary 
attempt  made  to  introduce  a  revised  text  among  them 
seems  to  have  been  an  utter  failure.  M&r-abh&  usr-nhhs  r 
I.,"  a  convert  from  Zoroastrianism,  who  was  ^■ 
catholicus  fh>m  636  to  562,  went  to  Edessa,  studied  Greek 
there  under  a  teacher  named  Thomas,*  and  with  his  help 
translated  t^e  whole  of  the  Old  Teetament  into  Syriac,  and 
perhaps  also  the  New.  This  statement  rests  on  the  author- 
ity of  the  author  of  tbe  Sitab  ol-Jft^oj  (M&ri  ibu  Sniaimin,** 
about  the  middle  of  tbe  12th  oentury,  supplemented  and 
abridged  by  'Amr  ibn  Mattft  of  TIrhan,  who  lived  towards 
the  middle  of  the  14th  oentury),"  of  'Abhd-Isho',  blsbt^  of 
Nislbis  (died  1318),  and  of  Bar-Hehrasns  (died  1286);  and 
there  appears  to  be  no  reason  to  doubt  their  word." 

Before  quitting  the  subject  of  .the  versions  of  Holy  Serip- 
tnre  we  must  devote  a  few  words  to  the  Mas-  „ 
aoretic  MSS.  of  the  Nestt^ans  and  Jacobites."  •tteim' 
In  the  year  1721  Assemani  made  mention  in 
the  BibUotheea  OHmtolu  (li.  283),  on  the  authority  of  Bar- 
Hebmus  in  the  ^nsar  Rati,  of  a  "  versto  Karkapkeiuit,  hoc  est 
Mimianoy  qua  videlicet  ino(d»  montium  utnntnr.""  About 
the  meaoli^t  of  tbcae  words  scholars  dteated,  and  lune 
seazehed  fbr  MSS.  of  tbe  alleged  version,  rat  in  vain.  At 
last,  N.  Wiseman  (afterwards  cardinal),  guided  by  the  light 
of  another  passage  in  the  Bibliolheea  Orientalia  (11.  490,  500, 
No.  xxii.),  recognized  in  Cod.  Vat.  cliil.  a  copy  of  wlwt  he 

H  Ppobably  tbe  modem  TeU'idl  or  Tell'&de ;  see  Sodn,  PaUet. 
a..£|ff:4m,j>.  480;  Sacbau,  SeiM  M  ^/rien  u.  Meat^olamlen,  p.  469. 


"»%rtgBt,  OaiaLj  p. ; 
M  See  Oerlanl,  Le  ' 


..•JE"/iJI*"  'WS?'       S*,®**^  ^  certainly  reserves  the  Fhllonnlaa  text. 


col.  1. 

imri  e  i  Mtmaeerim  ddle  Yerdonl  Sirtadte 
det  Veeeklo  TetL,  I860,  p.  S7,  and  Monwnenia.  vol.  il.  taaa.  l,pp.xL. 
xli.,  vol.  V.  fbsc  1,  pp.  1-40;  Martin,  Inbnd.,  pp.  230-282,  TSSta. 
"  See  NOIdeke.  in  ^.D.M.Q.,  zxll.  (1888).  p.  W  ag. 
^  MS8.Cbdd,Beil.Apoet.  Katie.  OUaitvuc,  U.  No.  xix.  p.  70  w. 
<*  .y,  yerm.aipmeKaimj^,Ii»aaeenkaui,AmeromagM^^ 
Cqpenbagen,  :789 ;  see  also  Hartln,  Introd.,  p,  287  to. 

»  See  Nildeke.  loe.  cO.,  pp.  521,  COT ;  Land,  Anted.  £br.,  iv.  pp. 
2Z7-22a  / 

*>  th)  remaining  literature  In  this  dialect  (all  of  It  pnbUShed 
by  Land)  constirts  of  a  fow  hymns  (pp.  lU-llS),  lives  of  lal^ 
(pp.  169, 170).and  theological  nagmenn  (pp.  ITl-UO).  One  ftag- 
ment  (p.  177)  contains  the  title  oTa  hunlly  of  John  OiTnostonL 
«  Properly  M4rO)*bh4. 
■  B.  O..  Ifl.  1, 86 :  compare  11. 411. 

Bee    8K,  note  10. 
*  See  Hofftanonn,  AtmUffe  am  tyrteAm  Akien  peniteker  MUTtunr, 
pp.  6,  7. 

«  See  B.  0.,  It  411-412,  HI.  1, 75 ;  Bar^Hebmis,  Chron.  Axte.. 
ed.  Abbeloos  and  Lamy.  11.  SB  ;  Martin.  Introd.,  pp.  292-2H. 

"  See  Martin,  TradHbm  KariapkieHne  oitla  MoKore  <Aesles  Jh- 
Hene,  Paris,  1870  (ftom  Joum.  Aauti.),  and  ItUrod.,  pp.  219.291. 

»  In  the  Vatioan  Oataloaue  (y(A.  Itl.  2ft7,  No.  clllT)  ha  tmmlstM 
the  words  akh siartffiwanftM fiwKpMiM  ^"JuxU  tradlttonem 
vertlcalen  (I) :  hoe  est.  Hontanonim  in  Phcsnioe  et  Mesopotamia 
degenUum.**  —  - 
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beUered  to  be  the  Karkwhemian  mikni.  >  Later  re- 
■BMOhM,  mon  eipeeUly  «hm  of  th«  jUM  Martin,  have 
eometod  these  emm.  The  KBB.  of  <to  Karkaphenstan 
tradition,  of  wMeh  there  are  ten  ba  oar  Earopeao  libnuiee, 
are  now  koowit  to  ooatain  a  philological  and  grammatical 
tradition  of  the  pronanolation  ud  ponctoatioa  of  H0I7 
Writ  ud  aometimies  of  other  writiagi.'  fiyxia  wat  ridi  u 
■ohoob  and  eeUegfls ;  moat  oS  iti  towns  poiaMBd  Institntioas 
where  inatraction  was  given,  more  eepedallT  to  stadenta 
of  theolosTt  In  the  reading  and  exposition  of  toe  Greek  and 
Syriao  Scriptotea  and  th^  oMnmentatorB.  Such  were  the 
great  "FentaasBhool"  of  FdesM,  whieh  was  destroyed, 
on  aeoount  ol  Its  Nestorian  tuidendes,  in  489;  the 
school  of  Nislbis ;  of  MilyfiEfi  near  Selenoia ;  of  the  mon- 
aatery  of  D5r-Kdnl  or  Datr-^nnn&;  of  the  monasteiy  of 
JKen-nesbrS  or  'the  Bagles'  Nest,  on  the  left  bank  of  the 
EophimtM,  o^oslte  Jenbis;  of  the  Daiii  'BUUtft,  or  mon- 
astery of  St  Oabriel  and  St  Abraham,  at  Hosnl;  and 
many  otbera.'  Every  snoh  school  or  college  had  its 
teacher  of  reading  and  elocation,  iwAgiyani  and  wMkrHj/dt^ 
(or  ma^ferjfonS),  who  taught  their  pupils  to  pronoanc& 
add  the  vowel-points,  and  interpunctoate  correctly.* 
before  they  were  passed  on  to  the  nigber  classes  of  the 
sdUIM'MdMUorwaUjfpUiij.thatla.the  piofiBSSonof  ex- 
egesia  and  doetois  of  theology.*  The  more  diflloult  words 
ud  phrases  of  Scripture  were  gradually  collected  and 
written  down  so  as  to  form  "  collectan^"  tajMtg  dibs-aU' 
miki,  or  "  iascieuli,"  kurroMi  dlut-MmaM,  and  the  onion  of 
these  composed  a  INMUd  dJta-kHr&gatha,  or  "  book  of  read- 
inga,"  in  whii^  it  was  shown  by  means  of  vowel-points  and 
other  signs  how  each  word  was  to  be  pronoonoed  and  accen- 
tuated.* One  such  volume  in  the  British  Uusenm  (Add. 
12138,  dated  899)  represents  the  work  of  a  Nestorian  student 
in  the  convent  of  H&r  Oalwid  at  Ifatnia'' i_bat  the  other 
HS8.  extant  In  the  different  Uhrariea  of  Europe*  are  of 
Jacobite  origin  and  have  a  oommon  source,  tiie  scholastic 
tradition  of  the  convent  of  ^kaphSthi,  or  "  the  Sknll," 
at  the  village  of  Uaghdal  or  HUdal  near  lUsh-'aiDi  or  BSa- 
'ain.*  Snoh  are,  for  example,  God.  Vat,  No.  ellL,  now  elUI^ 
described  by  Assemani  ( OataL  iiin  287)  and  Wiseman  (Sons 
%r.,  p.  161) ;  Cod.  Paris,  Ancien  fonds  142,  described  ^  Zo- 
tenberg  (CUoI.,  p.  30,  No.  64)  and  Martin  (TVodittoK^ta- 
phM>iii«,  p.  36) ;  Ood.  Brit  Hna.  Add.  7183,  described  by 
Jtoaen  (iJaiaL,  p.  04,  No.  zlll.},  and  1217BL  deMsrlbed 
Wright  (OOal,,  p.  108).  From  these  and  stmllaT  HSS- ai 
well  as  from  the  words  of  Bar-Hebmns,"  it  appears  that 
the  ^arkSpb&yS  were  the  monks  of  tiie  convent  of  ^lar^a- 

JhSthi ;  that  they  were  Westerns  or  Occidentals,  therefore 
KOobites  ;  and  that  one  of  their  chief  authorities,  if  not  Uie 
aetnat  orlnnator  of  the  oomplhition,  was  Jacob,  bishop  of 
Edeeea.  Accordingly,  the  marginal  notes  indicate  varioos 
readings  from  Syriac  USS.,  from  the  LXX.,  and  tram  the 
^rklensian  verston,  as  well  as  fnm  diffluent  &thm  and 
teaohers."  To  the  collection  of  words  and  phiasea  from 
the  Peshlttft  TBisIon  te  added  In  several  of  these  M8S.  a 
similar,  thongh  shorter,  collection  from  the  ^ar^ensian 
venion  and  from  the  principal  worb  of  the  Greek  fitthers 
which  were  read  in  transUtions  in  the  schools,"  followed 

1  See  hia  Borm  9uriaae,  Rom^  1828,  p.  78 :  II.  Smnbotm  PftOo- 
lofftCK  ad  Ari.  Veniomtm  Suriae.  xtL  faoBrlM.  ParUeula  prima;  de 
twrttnUbuf  gouraiim,  detrMe  de  AkM(o,  p.  147;  III.  Airffnftt 
MciMda;  rttenOonen  Karka^tauem  mate  prtmtua  doeritoia  We 
need  not  here  indieete  Wiseman's  mUtakas,  but  It  Is  a  jrf^  to  see 
them  all  reproduced  even  in  the  third  edition  of  Bmvraer'B 
Haiti  InlroduetbMfWie. 

■  See  Hoffinann,  OptuaOit  NaMaHa,  1880,  p.  t.  w. 

>  See,  for  example,  &  0.,  III.  1,811,001. 2  at  the  not,  and  III.  2, 
cmxxiT.  aq. 

*  Hotnnann,  Opiue.  Se$tor.,  p.  viL ;  Hwtln,  Jhfrod.,  p.  2S9. 

*  Hofftnann,  op.  ett.,  pp.  xx.,  zxl.  Whattbewboleoarrlonlnm 
of  such  a  student  sbould  be,  aooordln«to  the  mind  of  Bar-He- 
brmisln  tiie  IStb  century,  maybe  seen  Rna  the  &  0.,1IL  2, 087- 
B8S  {Nomocanon,  translated  by  J.  A.  Assemani,  In  Hat,  SarM.  VdL 
Nova  OoH..  X.  cap.  vH.  1 9,  pp.  6^-58). 

*  Hofftnann,  op,  eU.,  pp.  vL.  vlL 

>  Bee  Wrigbi'&toL,  p.  101. 

*  Martin.7n<rod.,  p,  m. 

*  Homnsnn,  in  Z.D.M.a.,  xxxU.  (187B),  p.  T45;  and  in  Stadtfs 
>o  llar&,ap.ctt.,pp.l22,129. 

oeenro^aad  ta^  The  investigations  of  Hoftnann  (InBtade'a 

ZettMOtrifl,  1881,  p.  169)and  Daval (/Mm.  AtiaL,  1884. p. 680) have 

mode  It  certain  tbat        deHlgnates  not  the  Peshlftt,  nor  Jacob 

of  Edeasa,  but  one  TQbhloi  (perhaps  sumamed  "the  Beard- 
less "},  an  eminent  teacher  at  lUsh-'alna.  His  ccdleagne  S&bbi 
was  probably  the  &mous  scribe  SAbbft.  who  wnleBilt  Hna 
Add.  144%  14«U  (724).  and  121S5,  ff.  l-43<72e}. 

»  Namely,  (Paendo^DlonyBlua  Areopaglta,  Sregorv  Nadansm 
Ctvol^,the  works  of  Basil,  the  epistles  of  Qregorr  and  Basil, 
John  PhlloponoB  (theotatrqnfi)  and  Serems  of  Antiocb  (fibmOte 

>  [William  Qm-8B),  bom  tn  Bengal,  proftssoi  of  Arable  in  Univ.  GoL,  London,  in  D0I 
died ;  keeper  of  H8S.  In  British  Mnseom,  author  of  Oriental  Iranilatloas  and  texvbooks. 


by  traeta  on  different  points  of  orUwgr^hy,  granunar  aad 
pnnetaatioa." 

We  have  spc^n  above  (p.  883)  4tf  the  denteroosoaiesl 
books  of  the  Old  Testament  Oijier  apocrypha 
may  now  be  noticed  more  briefly :  ej/^  Ps.  ai.  Apocryphal 
(in  the  hexaplar  version  of  Paul  <a  TUk) ;  the  Wk». 
Fantt  QmttU,  or  LSbtr  JMbmmm,  a  fragment 
of  which  has  been  edited  by  Oeriani  {Mammemta^  v(d.  it 
&SC  1,  p.  ix.}:  tiie  testament  of  Adam";  the  History  of 
Joseph  and  Asnth  (Asenatli),  tianslated  by  Hoses  of 
AggilU;  the  History  of  Sanberib,  his  Vicir  Al^ikir  w 
VOftr,  and  bit  Dfsolple  Nldhaa.u  Manyalmilar  books 
exist  in  Arable,  some  of  them  probably  translated  from  lost 
Sjrriae  originals.  The  names  of  Daniel  and  Eara  "the 
scribe  "  are  prefixed  to  late  apocalyptic  works,"  and  evat 
to  almanacs  containing  prognostications  of  the  weather, 
eto."  Th9  list  of  apocrypha  of  the  New  Testament  is  aV» 
tolerably  extensive.  We  may  mention  the  ProimoMeUtm 
JaeoH  ;  the  Gospel  of  Thomas  t^e  Israelite,  or  of  the  la- 
fancy  of  our  Lord ;  the  Letters  of  Abgar  and  our  Lord :  the 
Letters  of  Herod  and  Pilate ;  prayers  ascribed  to  St  John 
the  Baptist;  the  TVcmstto,  Aiwn.pUc,  or  KsiiuKif  BMtc 
fVirin*')  extant  in  four  or  five  redactions'*;  Acts  of  the 
Apostles,  such  as  St  John,  St  Philip,  St  Uatthew  and  St 
Andrew,  St  Paul  and  Theda,  and  St  Thomas* ;  the  Doe- 
trine  of  St  Pet«r and  the  Apocalypse  of  St  Paul." 
Others  of  these  apocrypha  are  extant  in  Arabic,  but  the 
Syriac  originats  have  not  yet  been  reoovwed.  To  these 
may  be  sdded  such  works  as  the  Didoseotia  ApotMarwti, 
edited  (anonymously)  by  P.  de  I^garde  in  1^ ;  oxtnets 
from  the  CbniliMioHei  Apoatotonm,  ascribed  to  Clement  in 
the  same  editor's  B^iqttm  Jmru  Eedet.  AitHq^  pp.  2-32, 44- 
60 ;  and  the  Dodrina  ApotUlsnum,  in  Cureton's  Aneunt  ^yrw 
DoetmenlM,  pp.  24-35,  and  in  Bdiqum  Jwi»  BeeUt,  An^ 
(under  the  title  of  DodHaa  Addtst),  pp.  3^-44. 

Into  a  description  of  the  servloe-books  of  the  Syrisa 
Church  tn  its  difi'erent  sects— Nestorians,  Jaco- 
bites, Maronites,  and  Molkites— we  cannot  here  bo^ 
enter."  The  bare  enumeration  of  the  various 
psalters,  lection ariee,  missals,  etc.,  woold  far  exceed  oor 
present  limits.  The  oldest  Syriao  psalter  in  oar  Enropean 
oollections  Is  not  earlier  than  600  (Brit  Has.  Add.  17110), 
and  the  series  of  lectionaries  oonimences  with  the  0th  joen- 
tary.  Of  anapbom  or  litanies  It  would  be  easy  to  qiediy 
aome  sixty.**  The  oldest  of  all  Is  a.  Cngment  <it  the  ana- 
phora of  Diodorus  of  T^usaa  (in  the  BiiBsh  Mnienin,  Add. 
14689,  ff.  20,  21),  of  the  6th  century,  which  haa  been  edited 
and  translated  by  »ckdl.« 

Besides  the  verslona  of  fUHy  Writ  and  other  works  enn- 
merated  above,  the  literature  of  Syria  oomprlaea  »  vast 
amount  of  mattm.  Interesting  not  merely  to  the  Orientalist 
but  idso  to  the  classical  scho^r,  the  theologian,  and  the  his- 
torian. Some  portions  of  this  literature  we  must  now  en- 
deavor to  pass  under  review. 

ChUedralsi  and  certain  synodlcal  letters  relating  to  the  ooundl  of 
Antloch).  A  fliller  list  Is  gtvea  by  Aaaemanl,  B.  0-,  IIL,  2. 
cmxxxvll.  sff. 

u  Bee  Phmips,  A  UOer  qf  JOr  JaaA,  BMop  tifSdema.  m  ^rise 
(MAoprapAv,  etc.,  1860  (Appendix  UL  pp.  8M6,  issued  sspaiaMy 
tn  1870) ;  HarUn,  JaeM  ad  Kdamad  ifpUoIa  ai  Oaeffbtm  am 

i^rlOea,  etc.,  188B. 

see  Kenan,  in  the  Jdum,  AdaL,  No- 
,  p.  427,  and  Wrlgbt  CbnfrT 
(te  ^ppcrvpAoI  LUertOure  ^OuNan  TOtomail^Ssa,  p.  61. 
1*  Wtlgtat,  oaud.,  p.  1047 ;  Land,  Awed.  8gr.,  UL  15-46. 
■*  Wright,  OataL.  p.  1207,  coL  1 ;  HoCtaiann,  AvMSgt  muif/iiaaim 
iUfen  MTrtKAer  UiMgrtrAm,  p.  U2 ;  see  for  the  Syriac  text  Brit 
Uus.  Orient.  2813,  and  a  MS.  in  the  eolleetlon  of  &eS.  P.  GLK. 
(nowpreseuted  by  tbe Society  to  the  nnlvenl^  of  Camlnldge). 
»  Wright.  Oaiai.,  pp. ».  1065. 

»  Wrl^t,  OataL,  p.  »2.  col,  2:  Brit  Hns.  Orient  2064.  1  1, 
KWhSiM  Mi  SkvdhiPi  dM-tabfml  dM-ZMdnrsI 

>*  Host  of  these  are  published  In  Wright's  ONiMbntfoM:  see 
also  tbe  Jownal  <^  Sacred  ZiferotuK  1885,  toI.  vL  417,  toL  tIL  m  ; 
and  B.  H.  Cowper,  The  Apoaypkai  Ooaptu,  etc.,  1867. 
>o  Bee  Wright,  Awxtyphat  Acta     the  Apoitkt,  2  vcda,  1871. 
»  Cureton,  Ane&iU  ^rfae  DooMealM,  pp.  8&-41. 
«  Translated  by  Zlngerle  In  Beldenhelin's  nerleUakrmduifi.  tr. 
p.  189  so.,  and  t>y  Parkins,  JotuiuUt^  Oie  Americat  Oriadal  Sodttf, 
Till,  p.l82sg;  reprinted  in  the  Joiinuil qf  Boered  Zibrahtre,  Jaa- 
usry,  1866,  p.  872  sq. 

*  The  reader  Is  referred  to  the  following  works ;  J.  A.  A  ms  mant, 
Coda  lAturg.  EedettM  TMxrm,  15  vols..  Borne,  1749-48;  Bensn- 
dot,  LOwv&rum  OriatL  OMeetio,  2  toIs^  Paris,  171«:  Etfaeridgc, 
The  Sgrlm  OmnAet,  their  Eariy  Hittary,  Ut^rvtea,  md  lAn^mt. 
London,  1848 ;  Badger,  3V  JMorioai  md  their  Bilma/t.  3  vola, 
Loudon.  1852;  Howard,  TVOkriMBU^a.  Tikmataitdaeir  LKm- 
gtet,  Oxford,  1864;  Daiixlnser,  Mitiu  OrleataHmm,  CbptoncM,  S^fr*- 
run,ttArmemonmtnadmiMalratdi»  aaarameiitiA  2  vols.,  WOrabutgr 
1888-«4 ;  J.  Iforinns,  OmmeiU  deSaerU  EeetoTOrdiiaaom^m,  etc., 
Paris.  I6S6.  Antwerp,  1096 ;  Blckell,  Cba^eetas  SH  JHnr—  Uto- 
rartm,  chaps.  Til.-x. 


Bar 


MKOfllSm 

"Wright  COiaL.v. 
vember  and  December,  18CA.  p.  427,  and  Wrlebt,  Cbnfrtattw  i» 


See  a  complete  list  tn  Bicketl's  OmtpeehuL  pp.  65-88 ;  oomp. 
also  Neale  and  UtUedale's  LUtirglea  t/Wlhrk.  Jama,  etc  & 
ed.,  1669,  p.  146,  and  Appendix  1. 

»  See  bis  CbiupeebM,  pp.  68, 71-72.  The  Sfriae  text  li  Slvsa  In 
Z.D.3I.a..  xxvU.  (1873),  pp.  806418. 

In.,  and.  affiA  Id  lOsaoMddwhcn  to 
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Tbe  long  Miiea  of  Snian  writoii  m  iMMtod  br  tha  nnu 
of  Bar-Dkika  or  BMdMbMS,  "tiielMtortlie 
Gnostics."  I  He  wti  born  ftt  EdcMft  on  llth 
July,  154,*  toad  leems  to  Iuto  bora  the  boo  of 
kMtbeo  parent!  of  nnk.  OfthenumnerorhtaeoBTentoa 
to  Chrimani^,  and  how  be  eama  to  derlate  from  ortluH 
doxy,  wo  are  mfnfbrmed.  Part  of  hla  lifb  he  ^ent  at  the 
eoortof  Edeae;  then  he  betook  hinuelf  as  a  minlonuy  to 
the  mde  moontiUDeen  of  Armenia,  and  flnaUy  aettled  down 
In  the  fortreH  of  Anium,  where  he  probably  lemained  till 
hia  death  in  tiflS.*  HBwrote,we  axe  tolO,*  flbfory^jir- 
mmIs,  iriiloh  Uoeeaof  Cborenenaedia  aCh-eektranalatioD; 
HfpowmtmatM  IwUea,  eompUed  from  the  oral  iaformatioD 
which  he  obtained  from  an  Indiu  emVny  pa«inr  thnagh 
EdeaM  on  its  to  the  Brawn  ooartj  and  polemleal  trea* 
tiiM  ac^iMt  tha  pohrtbeina  of  the  h*.  Nthens  and  the  dnal- 
Inn  of  Ibreioo.  He  and  bto  eon  H«nnxml.:a  were  vpeta, 
and  their  hjmDs  were  greatly  admired  and  imitated.  Eren 
Kpbraim  oonld  not  help  admitting  their  merita,  whilst  he 
reviled  tham>  Of  theae  workj,  however,  only  »  few  ftmg- 
menti  have  been  preoerred  by  later  writers.*  The  Ihmoas 
dialogne  (i^p^frw  or  D«  Faio,  which  the  voice  of  an- 
tlqaity  has  nnanimonsly  ascribed  to  Bardealnes,  was  In 
reali^  composed  by  his  diodple  Philip,  and  donbUess  pre- 
sents OS  with  an  aocnirate  aocoont  of  bis  master^  teaohing. 
The  Syrlao  title  is  KWMkS  dU-NimM  WAAi^witki  (Tbe 
Book  of  the  Laws  of  the  Coantries).* 
Of  Simeon  bar  ^abba'S  ("  the  Dyen^  don  ").  bishop  of  Se- 
leooia  and  Cteeiphon,  and  M  illis,  bishi^  of  Snsa, 
g?S^  we  know  little  beyond  the  fiust  of  their  martyr^ 
ba'Cimd  '°      ffieat  persecation  of  the'  Christians 

BlUUs.  by  Shftbhdr  or  Sapor  II.,  which  bmn  in  336- 
3«.>  Simeon  is  said  by  'Abhd-Isbfi«  to  have 
wrlttMi  **eplst]eB,"*  which  seem  to  be  no  longer  extant. 
To  him  ate  also  ascribed  enndry  bymDS,)"  and  a  work  en- 
titled atkibU  dk'AmMitkS  (The  Book  of  the  Fathers), 
whieh,  aeoording  to  Sachan,  treats  of  the  heavenly  and 
earthly  hienuchy."  Hie  writings  of  HllUs  are  stated  by 
'Abhd-bh5'  (loc  eit.)  to  have  been  "eoistles  and  disoonnes 
imimrS)  on  various  sabjects";  bnt  of  these  time  has  also 
robbed  ns. 

The  name  ot  Jacob  (or  Bt.  Jamea)  of  Nldbis"  is  tut  more 
widely  known.  As  hUlumoC  that  dty  he  wis 
Jaoohof  present  at  flie  ooaneil  of  Nicaa.  He  lived  to 
VUOOm.  witness  the  ratbreak  of  war  between  the 
Bomaos  and  the  P«isiaas,  and  b  said  to  have 
delirered  the  ei^  by  hlsm^en  from  the  latter  power.  He 
died  In  the  same  year  (338).''  To  him  has  bean  aseribed, 
on  the  aalAority  of  Gennadiiis  of  Ksraeiiles"  and  of  ttie 
ancient  Armenian  ver8ion,>*  a  ooUeetioa  of  homilies,  the 
Syrlao  text  of  which  has  only  been  recovered  and  pob- 
llshed  within  the  last  fbw  yeats.  George,  bishop  of  the 
Arab  taribes,  writing  to  a  Mend  In  the  yeu  714.1b  awan 
that  tb»  anther  wh  a  certain  "  Persian  sage,"  MMirf  FUr- 
siyd,  and  discosses  bis  date  and  position  in  the  ofaoreh,!" 

1  Bee  Merx.  Bardemma  w» Edma,\m ;  Htlgenfcld. Bardetaim, 
dnrfeMe«tuMMter,18H;  Hahn,  Bardeatmti  OttotUeua  lignnm  pr*- 
■tuff  JTMmm)||M|||i  I8t9* 

■  So  the  CTfowtow  Me—wsa,  In  Aasemanl.  S.O..  L  MB,  and  Bar- 
Brinms,  dim  Sedm.,  L  47;  bnt  Bllas  of  Hldbiii,  as  elted  by 
aUmIoqi  In  Us  notes  on  Bar-H^tnms,  loe.  dt  places  Us  Uno 
111  184. 

■  Bsr^Helmeas,  Chron.  Eedet..  1. 47. 

«  E«.,  Opera  am:,  IL  4S»  £,  6&8  F,  last  Uoe. 

•  Compsje  the  Iijmn  in  the  Syriac  Acts  of  8t  Thomas  [Wright, 
Apoaypitd  AeU,  p.  274) :  Upstus.  Die  Apoavphat-AptMUffeiekidh 
lei  MHo-^jxntettwaidm,  1.  TBSaq. 

•  It  was  flrat  edited  by  Coreton,  with  an  English  transIatlOD,  In 
UsMe«(0AMi4n-<tKia»;aeeab»T.AT.  OarW*  Anle-lfleate  CM»- 
Han  Ij/bntv,  vol.  xxil.  p.  86  m..  and  Henc,  av.  cM.,  p.  2&  tg. 

•  Bee  8.  B.  Aaaemani,  Ada  Sanetorum  XarApmm,  L 10  «q.,  M  to. 

•  Or  'BbAdb-r^hQ'  bisbop  of  NUbli,  whose  bibltogtapMcal 
CbCo/ivNe  has  been  edited  by  Abraham  Koehellensis.  Rome,  IWS, 
and  by  J.  B.  Aanmani1nhis£.0.,ill.  1.  There  is  an  BuUsh  trans- 
lation of  it  by  Badger,  TV  AMortoM,  U.  SSt-879. 

•  B.O.,  Ul.  1,  H. 

w  AMemwad,AdaS<MelonmMarti/rum,Li;  Rosen,  CbMoew,  p. 
X4.eol.2,aa;  OTerbeck,&  jQ>ftra«m^ete.,  OlNm Maris, pi  iM. 

mkrifUik,  Berlin.  1S8&,  p.  x.  and  No.  lOB,  8. 

Ushtlbot,  a  ^»a«u«  L  480. 

"  Tbto  date  is  given  by  the  Chroide.  Edem.  (B.O..  I.  SaS),  by 
Dktnyiius  of  Tell-ki^irt         p.  17),  by  the  soealled  XAer  OM- 

{iharum  (in  Land,  Aneed.  3ifr.,  L  4),  by  Eliu  of  NldbU  (see  Abbe- 
oos's  note  In  Bai^Hebtwus.  CAron.  ISeele*.,  IL  81),  and  Inltoentiiaiy 
by  Kphralm  (BlckeU,  &  Ep^venU  Cbrmtei  ilWbaio,  p.  20). 
M  In  his  »^rt«iff»MfrSiif.  written  betote  498. 
1*  PnbliBhed  by  N.  Antonelll  (Rome,  17U)  with  a  Latin  traneta- 
tion,  and  reprinted  In  QaJlandlni,  BOt.  VeL  Paintm,  vol.  r.  Hie 
mistake  hai  passed  (no  doabt  throogh  the  Arabic)  to  the  Ethiopic 
translation  of  the  lllth  homily ;  see  Zotenberg,  CtaCoL  da  JKSB. 
AUmlnu  de  la  BOH.  Nat.,  p.  218,  col.  2,  No.  17. 

»  SeeDeLvarde,  ^noJ.  8m-.,  p.  lOB:  Tke  HomOitt  Aphraala, 
ed.  W^t,  p.  U;  Byisd,  At  Britf  Owfps,  der  Aroter, 


bnt  does  not  think  of  IdeatiMng  htm  with  Jacob  of  Kldbfab 

Later  writeia  are  better  insormed.  Bar>Heh- 

nens  knows  the  name  of  Pharhidh  as  the  ApbraatsL 

author;"  'Abhd-Iabd*  gives  the  older  form  of 
Aphn^wt  or  'A4^r>K<*;  and  he  also  cited  by  name  hr 
Blai  ofNMUa  (Uth  eentnry)  in  his  CtronUs."  Tbe  zm2 
author  of  the  tww^-two  alphabetical  Hwafltot  and  the 
separate  homily  "  On  the  CSnster  **  is  now,  therefore,  known 
to  have  been  Aphraates,  a  Penian  Christian,  who  took  the 
nameof  Jao^  and  waa  snbseqnently  flunons  as  "  the  Per- 
siaoaage."  A  was  probably  bishmt  of  the  eonventttf  Ufa- 
Uatthew  near  Kosol,  and  composed  his  wo^  as  be  him- 
self  tells  OS,  in  the  years  33^  344,  and  346,  daring  the  great 
persecution  under  Sapor  II.** 

A- Junior  eontempcoary  of  Aphraates  was  Ephz^m,** 
eoauBonly  called  Eimiaun  ^nifli "  the  inophet 
of  the  Syrians,"  the  most  oelebmted  fltther  of  iqi>t>wft^n 
the  ^rrian  Cboiob  and  certainly  one  of  Its  Syrm. 
most  volnminoos  and  widely  read  writen.  He 
was  bom  of  heathen  parents  at  Niribis^  but  became  the 
pnpll  of  the  bi^op  Jaoob,  and  finished  hla  education  at 
Edessa.  The  incidents  of  his  career  are  too  vrell  known  to 
need  recapitulatton  here.**  His  death  took  place  in  JDn& 
373.**  His  works  have  been  lanely  translated  into  Greek,** 
Armenian,  Coptic,  Arabic,  and  Ethiopic.**  They  oonslstof 
oommentsries  on  the  Serlptares,  expository  sermons,  and  a 
vast  mass  of  metrical  homilies  and  hymns  on  every  variety 
of  theological  sabJecL**  Uaoy  of  these  last  are  composed 
in  his  favorite  seven-syllable  metre,  in  stanaas  of  dilment 
length;  bat  he  ficeqoently  need  other  metres  and  mixed 
atrophic  arrangements.*'  Of  Ephraim's  commentaries  on 
the  Old  Testament  bnt  little  has  reached  as  in  the  original 
^rrlao.**  Host  of  what  has  been  pablisbed  in  .^lAracsti 
Opsra  8]/r^  vols.  i.  and  IL,  is  derived  from  a  lane  Catena 
TUrma,  compiled  by  one  Sevenu,  a  monk  of  Edeesa,  in 
861.**  Of  his  oommentary  on  the  Dto-fsuarfa,  preserved 
only  in  an  early  Armenian  translation,  we  have  spoken 
above  (p.  864).  In  tlie  same  language  there  is  extant  a 
tran^Uon  ot  his  ooomientary  on  the  Paulina  epistles.** 
VoL  ii.  of  the  Boman  editira  contains  some  ezegetical  dia- 
oourses  (pD.  Xld-39S),  the  number  of  which  has  been  largely 
Increased  by  Overbeck  (8.  Spknemi  Qyri,  etc,  Opera  Bdeetu 
pp.  74-104).  In  the  same  work  will  be  found  two  of  the  dla- 
coorsee  against  eariy  heresies  addressed  to  Hypatias  and 
Domnns  (pp.  Sl-73 ;  eomp.  Wright.  •OaiaL,  p.  766,  ool.2),  two 
tracts  on  the  love  of  the  Host  High  (pp.  103-112),  and  the 
•idstle  to  the  monks  who  dwelt  in  the  mountains  (pp.  113- 
IM).  Of  metrieal  vrritings  tiie  same  book  coutsins  (pp. 
889-864)  the  hymns  against  Jolian  the  Apostate  (pp.  1-&6), 
and  the  oonelnslon  of  the  hymns  on  Fantdise  (wanting  in 
the  Roman  ed.,  vol.  iii.  596)."  Other  metrical  homilies  were 
published  by  Zingerle    bnt  Ur  more  important^  as  having 

»  Okroa.  Xedet.,  IL  St. 

»  B.0^U1. 1. 85. 

»  Beewrlgbt.  JpAnifltei,  p.  88. 

»  Wright,  4n)kKia(es,in>.«l>  and  507:  comp.  Saaw,  iVefajpomeaa 
<a  4p*r-  flap. ICs.  flBrsMm» ifesiftWaot. «» ;  J.  FofgM,ile  VUaa 
aaipHa  Ap»r„  Ban.  TOm,  Ifltti  BlckiAt  In  Ths]h%r.  JMUMM 
der  Xirdtanaur^  and  ICS,  where  el^t  of  the  htanllles  sre 
translated. 

*  Uore  correctly  Aphriu. 

*■  See  the  Ada  a.  EpItraaHt  In  the  Roman  ed.  of  hla  woAs  by 
Peter  M obAimk  C^ms  Benedlctns)  and  the  Assemanls,  pp.  xxUL 
-IxUL ;  and oomp.  BlckeU,  Oon^>edu4,p.  26,  note  11. 

■  Bee  the  vanons  antborltiea  dtea  by  Aaemanl,  B.O.,  t  64, 
note :  BIckell.  Ocenmbia  Iftdbaia,  p.  9,  note ;  Gabriel  CanUbl,  lAer 
Themmi  de  Arte  Poetka  Bgrgrvm,  187S,  pp.  1^18. 

M  Sren  Pbotlna  speaks  with  ren>ect  of  the  rhetorical  talent  of 
Kphralm,  so  Ihr  as  be  cootd  judge  of  It  than  these  Imperfbot 
translations  (ed.  Bekker,  p.  Ul)|. 

•  8eeAO.,1.14«>a. 

»  JMd,  1.88-149:  liLl.U. 

■I  Compare,  tbr  Instanoe,  Btckell,  Oms.  MiA.,  Introd.,  p.  81. 
The  Byrlan  line  oonslsts  of  a  oertaui  fixed  nnmber  of  syllables, 
fimr,  five,  dx,  seven,  eight,  twelve,  etc.  In  tiie  older  wilteia 
there  Is  no  Intentional  rime,  which  first  appears,  we  believe, 
among  the  Westerns,  in  Anttmlus  Rhetor  (tfth  oenturv).  Real 
metna,  like  those  of  the  Oreeka  and  Arabs,  oonpled  In  ue  latter 
ease  with  rime,  were  wholly  unknown  to  ue  Syrians.  Hebrew 
poetry  barely  risea,  as  renrds  outward  fbnn.  beyond  the  level  of 
Arabic  rimed  prose ;  the  Syrians,  wbllrt  destitute  of  rime,  at  least 
imposed  upota  themselves  the  restraint  of  a  limited  but  fixed 
nomber  of  syllablea. 

«  Oenesis  and  Ezodns  In  Ood.  Vat  ex.,  and  five  leaves  of  Gene- 
da  In  Ood.  Vat.  csx.  (see  AaaemaQl,  CUoi:,  HI.  p,  12&). 

*•  God.  Vat  ciil.,  Brit  Hub.  Add.  12144.  Severas  used  for  Oene- 
BlsaeommentarydiaierentflrDm  that  In  Ood.  Vat  ex.:  seeBlckelL 
CbMpMtut,  p.  19 ;  c(Hnp.  Ptdilmann,  &  AiJkraanl  £br«  CbsHMmfsr^ 
•nsafas.  scrMitram  KafM  fa  eodd.  tw.  ■aasicrMliii  d  <a  sdtt 
Bom.  fsmoma,  Zparts,  1882-44. 

*>  Bee  Bickeli,  Oanwpedu^  p.  20; 

a  The  last  hymn  (p.  8(1)  Is  genolne.  as  the  very  fltot  of  Its  being 
so  aorostlc  shows  (see  BlckeU,  Cbtupectai.  p.  19);  whereas  tiie 
metrical  homily  on  the  baptism  of  ConatauUae  (pp.  3S6-sei )  Is  cef> 
tainly  nmrloas  (BlckeU,  loe.  dL). 

■*  &  A  AJto^inaf  flp<  AnRowt  duo,  Brixen,  1889^  B.0,,  1. 14 
col.  l,yo.  M);  JfOHMwnifti  fljiffacnei  Bwaonti  <r^    ~'  ' 
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£4TH  OBNIDir, 


*rMl  historical  IntereBt,  are  theChrmuia  NinbeHa,  or  "Hymni 
relating  to  the  City  of  NialbiB,"  edited  by  Bickell  in  1866. 
Thew  poems,  Trhich  deal  in  great  part  witb  the  history  of 
NUibis  and  its  bishops  and  of  adjacent  cities  (such  aa  Annf 
or  Hatuif,  Edeeaa,  and  Qarran),  were  eompoaed,  accordinff 
to  Bit^ell  rintrod.,  p.  6  tq.),  between  the  years  350  and  370 
or  thereabouts.'  A  lai^e  qoaatity  of  hitherto  unpobUshed 
matter  is  also  contained  in  Lamy,  S.  Epkraemi  9yn  JSynni  H 
SsraiofiM,  vol,  i.,  1882,  and  vol.  il..  1686,— fifteen  hyrnns 
on  the  Bpipliany,  adlacontse  on  our  Lord,  several  metrical 
homilies  (in  particular  for  Passion  week,  the  Besnrreetion, 
•sd  New  or  Low  Sunday),  hymns  on  the  PMsover  or  on- 
leavened  bread  {Da  Atymu)  and  on  the  Crndflxlon,  acts  oi 
Ephraim  from  the  Fbris  HS.  Anoien  fonds,  144,  common- 
tuies  on  portions  of  the  Old  Testament,  o^er  metrical 
liomilles,  and  hymns  on  the  nativi^,  the  Blessed  Virgin 
Hairy,  Lent,  etc.  The  so-ealled  TtttamMt  tit  Ephiaim*  has 
been  printed  In  the  Opera  Ormca,  II.  pp.  88&-410  (with  va- 
rious readinRs  at  p.  438),  and  again  hiy  Overbook  (op.  dt- 
pp.  137-1.'>6'.' 

Notwithstanding  hla  vast  fboandity  and  great  popaUrity 
Enhralm'B  "  toeological  writer,  Epbralm  seems  not  to 
rapllB.  ^'^y  pnpila  worthy  to  take  his  place. 

In  the  T6a(ammt  we  find  mentioned  with  high 
oommendation  the  names  of  Abhft,  Abraham,  ffimeon,  MM 
of  Agg&l,  and  Zenobias  of  OMrtft,*  to  whom  w«  may  add 
laaao*  and  Jacob.*  Two,  on  the  other  hand,  are  oameQ  w  Itli 
decided  reprobation  as  heretics,  namely,  Paulonas  ( UavKuptf) 
or  Paalinos  (nan^rm)  and  Arwadh  or  Arwa^^  Of  theoe, 
Abfai  is  cited  by  later  writers  and  oompilers  ai  the  antbor 
of  a  oommentory  on  the  Qoapels,  a  dlsooarw  on  Job,  and 
an  exposition  of  Pa.  xlil.  9.*  Paalonas  or  Paalinaa  is 
probably  the  same  who  is  mentioned  by  'Abbd-isho**  as 
having  written  "  madhrSahi  or  metrical  homilies,  disoonisee 
against  Inqaireis,  dispotations  agaiost  Ifarcion,  and  a  trea- 
tae  ooneeming  believers  and  the  creed."  Zenobias,  who 
was  deaoon  of  the  cbnrcb  of  Edessa,  according  to  the  same 
aathority,!"  composed  treatises  against  Marcion  and  Pam- 
phylins  (?),  besides  sundry  epistles.  He  was  also  the  teacher 
of  Isaac  of  Antioch,  of  whom  we  shall  speak  shortly. 

Better  known  than  any  of  these  dlaciplee  of  Epbralm  are 
Balal  and  Writers  who  belong  to  the  close  of  thia  oen- 

Cyrllldnl.  '^"'^      beginning  of  the  next,  Balai  and 

Cyrilldna.  The  date  of  Balai  or  Balms,  chor- 
episoopns  (as  it  seemsi  of  the  diocese  of  Aleppo,  is  fixed  by 
his  being  mentioned  1^  Bar-Hebneos"  after  Ephraim,  bnt 
before  the  time  of  the  council  of  Ephesns  (431).  Acacios, 
bishop  of  Aleppo,  whom  he  celebrates  in  one  of  his  poems, 
most,  therefore,  as  Bickell  says,'*  be  the  same  AoMiius  who 
had  a  share  in  converting  Babbfilft  to  Christianity,'*  and 
died  at  an  extreme  old  age  (it  is  said  110  years)  in  432.  Hhi 
favorite  metre  was  the  pentasyllabio,  which  Is  known  by 
hli  name,  as  the  heptasyllabie  by  that  of  Ephraim,  and 
the  twelve«yl1able  line  by  that  of  Jacob  of  S8rngh.  Some 
of  his  poems  have  been  edited  by  Overbeck  in  the  often 
cited  collection  8,  B^ramiU  8]fri,  etc..  Opera  Seleela,  pp.  851- 
836,  namelj%  a  poem  on  the  dedication  of  the  newly  built 
ohaioh  in  the  town  of  (enneahrin  (^inneraln),  fiva  poona 
in  praise  of  Aoaoins,  the  late  bldiop  of  Aleppo,  the  first 

(£.  0.,  loe.  ett,.  No.  aO).  Zlngerie  has  rendered  many  of  Ephralm'i 
works  into  Oerman,  e.ff.,  Du  MHos  JAue  der  ayrer :  OaHnge  da  k. 
MMamten  ^hnm,_Wai  Otiiuige oegm  Me  OrWer  Uber  die  Qe- 
Mait(MeOo«ea:18B4;  AiOttfmaiw  ASmow  OOrtea,  1846: />et  A. 
Kirchnwalert  Epftraem  atuoetoAfUU  Sehriflen.  <m»  d.  OrttKhttiAen  urtd 
£^r{KA«ntMberMM.«vo1s..2d  ed..  1845-47;  JNeAedoideiit.  ^fhraen 
ffegm  die  K'ttaer.lftO;  Kedm  da  h.  Ei^traem  da  Si/ren  Oter  adbat- 
verfOMOMtiw  Mnd  ebnmvK  Lebmmeetae.  mff  eistem  Brtefe  dcMetben  on 
Aamdler,  1871.  Trui»l&tlonB  into  EbitllBh  have  been  attempted, 
though  with  len  success,  by  Morris  {Sdeel  Worki  of  S.  .^Aroan  Oe 
Buria*.  ISO)  and  BoTRess  (SOed  Metrieal  Bwiu  and  BaaOUa  ^ 
AAramS!uftM.18&S:  TV  fiepoiiaRei!  qf  Tftimft,  etc,  UB8>. 

^  Comp.  Blokell.  Omapectea,  p.  2^  note  ZL 

■  8ee£.0.,l.  UI.No.S. 

•  That  tt  has  been  Interpolated  by  a  later  hand  Is  shown  by  the 
long  and  puipoaelesB  dineKlon  on  Hoses  and  Pharaoh  (Op. 

It.  406)  and  the  stOTy  ofLamprotate  at  the  end  (^Md,  p.  wd).  as 
also  tqr  the  stancas  rSRardlng  the  vine  which  Ephr^m  Htw  grow- 
ing oat  of  bis  mouth  when  he  was  an  infiint  (vM.,  p.  406). 

•  See  Wr^t,  CataL,  p.  902,  col.  2.  No.  M. 

'  AlBOwrittenfc^0ji|-Am11|and  fc^L«io|~^''t-  SeeOver- 
beck'e  text.  p.  147,  and  the  variants,  p.  zzz.  The  name  seema  to 
have  been  hopelemlTcorniptadbythasoritMS. 

>  See  Wright.  Oital,  pp.  m.,  ooL  1,  and  lOB.  OoL  L 

•  B.O.,  111.  1,  iTn. 

10  IMA.,  I.  IBS;  111.  1.48. 

"  In  a  passage  cited  hv  Assemani,  B.O..  1. 166.  CardfibI  (Liber 
Tha. ,  pp.  35-27)  places  Balal's  deatb  la  460,  but  gives,  as  usual,  no 
anthorlty.  This  seema  too  late. 

^  Omupedut,  p.  21 ;  Tbalhofer,  MIMAaft  der  Ordiemukr,  41, 
p.  06. 

u  OvaifMOk,  &  ^phraemt  iSkd,  etc.  Opera  Mecfo.  p,  U^L  ao. 


and  eighth  homilies  on  the  history  of  Joseph,  spedmeu 
of  prayers,  and  a  fiagment  on  tiie  death  of  Aano." 
Cynlldna  composed  a  poem  "on  the  locusts,  and  on 
(divine)  chastisement,  and  on  the  invasion  the  Hnna."" 
in  which  he  says :  "  The  North  is  distressed  and  fall  of 
wan ;  and  if  Thou  be  neglect^,  O  Lord,  they  will  agaJa 
lay  me  waste.  If  the  Huns,  O  Lord,  oonqner  me,  why  do 
I  seek  refuge  with  the  martyrs?  If  their  swords  lay  me 
waste,  who  do  I  lay  hold  on  Thy  great  Crossf  If  Tbou 
giveet  np  my  cities  nnto  them,  where  is  the  glon'  of  Thy 
holy  Church  F  A  year  is  not  yet  at  an  end  since  tney  aune 
forth  and  laid  as  wasto  and  took  my  children  captive ;  and 
lo,  a  second  time  they  threaten  our  land  that  they  wUI 
humble  it."  Now  the  invasion  <tf  the  Hnns  took  place  in 
396,"  and  this  poem  must  have  been  written  In  the  fbUoV' 
Ing  year  (396).  The  few  remaining  writings  of  QytilloBl^ 
composed  in  various  metres,  have  been  edited  by  lU^ell  la 
the  Z.D.M.O.,  «vii.  p.  566  ag.,  and  translated  him  In 
Thalhofer's  BiMtofA^i^  41,  pp.  9-63."  Bickel"  is  inclined  t» 
identify  this  C^rill&na  wito  another  writer  of  the  saou  pe- 
riod, '  Abhaamyi,  a  priest  of  Edeosa,  Epbralm's 
llstor's  son  and  a  papil  of  Zenobliu:  but  his  'Abh. 
reasons  do  not  seem  to  ussufllcient  Toe  Chron.  mmjk. 
Edai.  (B.O.,  L  401}  states  that  'Abhsamya  com- 
posed his  hymns  and  disoonnes  on  the  invasion  of  the  Hubs 
bi  4M ;  and  Diony^ns  of  l^U-Ma^ri  {B.O^  i.  160)  speaks  of 
him  In  the  year  307.  Bar-Hebmns  b  teas  predoe  as  to  tiie 
date:  after  mentioning  the  deafli  of  Chrysostom  (in  407), 
he  adds  that  about  this  time  Theodore  of  Mopeaestia  died 
(429)  and  'Abhsamya  floarishod,  who  "composed  nianydis- 
eoiuMB  lu  the  (beptasyllabio)  metre  of  Har  Ephraim  "  on 
the  invasion  of  the  Huns.**  That  'Abtisamya  may  bare 
taken  the  name  of  Cyrilloni  at  his  ordination  Is  of  coune 
possible,  bnt  it  seems  strange  that  none  of  these  three 
writers  should  have  mentioned  it,  it  such  were  the  case. 
On  Bar-HelmBUS^  statametit  rqtaiding  tiie  metre  ^ieh  hs 
used  in  his  diaaoOTses  we  do  not  iudst ;  he  might  earily 
make  a  mistake  In  such  a  matter. 

Daring  the  latter  part  of  the  4th  century,  too,  there  lived 
in  the  Mand  of  Cypms  the  abbot  Oregory,  who 
appean  to  have  been  sent  (iiither  from  some  Abbot 
monastery  In  Palestine  as  the  spiritoi^  head  of  Oregny. 
the  Syriac-speaking  monks  In  the  island.**  He 
cherished  fk-iendly  relations  with  Epiphanios,  afterwards 
bishop  of  Salamis  or  Constentia  (367-403),  and  a  moak 
named  Theodore.  To  these  are  addressed  several  of  his 
diaoouisea  and  letters;  others  are  general  exhortations  to 
the  monks  under  his  charge."  The  discourses  seem  to  be 
only  portions  of  a  work  on  the  monastic  life,  which  has  not 
come  down  to  us  in  a  complete  form,  the  "  book "  men- 
tioned by '  Abhd-iaho'  in  B.O.,  iil.  1, 191.  In  the  letters  ba 
addresses  Epiphanina  aa  an  older  man  speaking  with  an- 
thority  to  a  younger;  it  II  to  be  {nesomed,  therefore,  that 
they  were  writteoi  beifore  Epiidianios  became  biabop. 

With  t^e  5th  century  commences  the  native  historiea! 
literature  of  Syria.  Previous  to  this  time  there 
existed  martyrolt^es  and  lives  of  saints,  mar- 
tyrs, and  other  July  men,  drawn  up,  in  part  at 
least,  to  meet  the  requirements  of  the  services 
of  the  church.  Such  are,  for  example,  &e  an- 
cient mortyrology  in  a  manuscript  of  411**;  the  DotiriMef 
Addai,  in  its  present  shape  a  product  of  the  latter  half  of 
the  4tii  century**;  the  Hvpomnemata  of  SkarbH;  and  tbe 
irar<yrd»m«  ofBar-mm^,  Bukop  of  Edan.  and  the  Dmm 
{ToUlM,  whidiall  belong  to  abont  the  same  period.**  This 

u  Bee  also  Wenig,  Schala  Syrtaai,  Chralomalkia,  pp.  W-M: 
Bickell,  anmMetef,  p.  46,  note  b;  Thalttofor.  jaifaiW*,41,^  B. 
and  44. 

»  See  Wright.  CWot,  p.  671,  coL  1.  No.  6,  o.  ,  _  „ 

»  See  Chnm.  Edem.  in  B.O.,  1.  400,  No.  xl. :  Dlonyslus  of  T^- 
MahrC,  ibid.,  note  1 ;  and  an  anomrmons  continuer  of  Kosebioa 
tn  Land's  Anecd.  3ifr.,  L  8, 1. 2.  JoAua  Stylites  (ed.  Wright,  p. 
1. 1)  specifies  A.  Or.  707,  which  began  with  October,  396. 

"  See  also  Wrteht,  QdaL,  pp.  670-671:  Overbeck,  a  Epftrriemu 
etc.,  Omto  Aefwfa,  pp.  Blokell,  CfaitmtAM.  p.  M;Oaidi^ 

Liber  net.,  ra.  a7-»^  wbo  idacss  bis  death  In  400.  ^  ^ 

note). 

1*  Bar-Hebnos,  CAnm.  Eedet.,  L  183. 

«>  Bee  B.O..i  170-171.  niMa.,1.172. 

*■  Brit  Hub.  Add.  121W,  t  9lt%  edited  by  Wright  in  theJMnof 
of  Sacred  IMfrtjtvr^  1966-66,  tSI.  45, 428 ;  tee  the  Ada  .^nOanaf. 
October,  vol.  xil.  18S-UL  It  oan  hardly  be  Utorllian the  mlddH 
of  the  4tb  century. 

Edited  In  part  by  Cureton,  In  his  AneieiU  Striae  Doevmemla. 
from  HBB,  of  the  5th  and  6th  centuries  In  the  BritUh  Museum ; 
and  In  ftiU  by  PhlUlps  ftom  a  US.  of  the  6tb  century  at  St.  PeM»- 
burgj^l876.  See  also  LeUretrAbaaroa  HlMoire  d£  ta  Omaermm 
da  Edeaiem,  translated  fivm  the  Armenian  vetaloB,  VenMa. 
1868:  Upsins,  Z»e  EdeaenMie  Abgar-  Sage,  1880;  Uatthea^Ot 
Edeaeitiadie  Abgar-aoffe,  1882 ;  USslnger,  Aeta  SS.  Martt/nm  2U» 
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flort  of  legendary  writing  was  curled  on  to  r  much  Inter 
date.!  The  Bfdm  of  Bilk  smUt  and  Ut  MaHj/n,  for  in- 
stance, can  hardly  nave  been  compoeed  before  the  6th  cen- 
tury, if  so  early  f  and  the  AeU  of  Man  must  be  still  later.* 
No  larger  colloction  of  inch  docnmenta  had,  however,  been 
attempted  before  the  time  of  H&rath&,  bishop 
yjgy*  of  Maiperkad*  a  man  of  mnch  weight  and 
authority,  who  was  twice  sent  by  the  emperor 
Theodoeina  II.  on  embaasiee  to  the  Persian 
monarch  Taxdegerd  I.,  and  presided  at  the  councils  of 
Seleucia  or  Ctesiphon,  under  the  catholica  Isaac  and  Yabh- 
•Uh&  reapectively.*  He  is  said,  too,  to  have  been  a  skilful 
physidan.*  To  him  'Abhd-Isho'  assigna  the  following 
wvtks^ — "  A  book  of  m&rtyidomB,  anthems  and  hymns  on 
the  martyrs,  and  a  translatUm  itf  the  eanons  of  the  oouncil 
of  Nicea,  with  a  history  of  that  eoondl."  The  last  named 
of  these  he  undertook  at  the  request  of  Isaac,  cathollcua  of 
Seleucia,  who  died  in  416."  The  canons  which  pass  nuder 
his  name  are  ^ose  of  the  oooaeil  of  Seleucia  in  410.*  But 
his  Rreftt  work  was  tiie  Boek  iff  Marti/ra,  ooDUdniuacoonnts 
of  thoae  who  snffhred  fi>r  the  Chrirtlan  ftitb  ander  Sapor 
II.,  Taxdegerd  I.,  and  Pn^Tftm  v.,  to  which  he  prefixed  two 
discoursee  on  the  glory  of  the  martyrs  and  on  tiieir  tor- 
ments. One  of  these  narratives  claims  to  have  been  re- 
corded by  M  eye-witness,  Isaiah,  the  son  of  9adbl>6  (or 
9adh»bhil),  of  Anan  {'Ap'ywupft),  one  of  the  Psnlan  king's 
horBemen.'"  Portions  of  this  work  snrrive  in  the  British 
M usenm  in  MSS.  of  ttie  5th  and  6th  centoriee,  as  well  as  in 
some  of  later  date  both  there  and  in  the  Vatican.  They 
have  been  edited  by  S.  E.  Assemani  in  the  flist  Tolnme  of 
the  ilefa  SoMtorwn  Jfaiiynm,  1748."  The  commentary  ou 
the  Qospels  mentioned  by  Assemaui  is  really  by  Miiriith&, 
the  maphriftn  of  'Ktghrith  (Tekrit),  who  is  also  the  author 
of  the  anaphora  or  liturgy."  Of  him  we  shall  have  occa- 
sion to  apeak  atterwards  (see  p.  638  infra).  It  is  possible  too 
that  some  of  the  above-mentioned  Acts  may  belong  not  to 
the  work  of  HSrnth&  but  to  that  of  Ah&,  the 
successor  of  Isaac  in  the  see  of  Seleucia,  who 
likewise  wrote  a  history  of  the  Persian  martyrs  and  a  life 
of  his  teacher  'Abhda,  the  head  of  the  school  in  the  monas- 
tery of  DSr-K&nl  or  Dair-Kauu&  (where  the  apostle  Mftri 
waa  bDrfedj.» 

Abentthia  ^e  evil  dsyscame  upon  the  Christian  church 
KMtariui  Syria.  Paul  of  Samos&ta,  Diodore  of  Tarsus, 
^S^r^  and  Theodore  of  Hopsnestia  had  paved  the  way 
.  for  NestoriuB.  The  doctrinee  of  these  writers 
were  warmly  espoused  by  many  of  the  Syrian  theologians ; 
and  the  war/are  raged  for  many  years  in  and  around  Edessa, 
till  it  ended  in  the  total  deatrnctiou  the  great  Persian 
B>hhiMa  school  by  the  order  of  the  emperor  Zeno  (488- 
""■^  488)."  Babbflia,  a  native  of  ?en-neshrin 
(^enneerin),  whose  father  was  a  heathen  priest  but  his 
mother  a  Christian,  was  converted  to  Christianity  by  Ense- 
blus,  bishop  of  Ken-neshrin,  and  Acacins,  bishop  of  Aleppo. 
He  volantarily  'gave  np  all  hfs  property,  forsook  his  wife, 
and  l>ecame  a  monk  iu  the  convent  of  Abraham  near  his 
native  city.  On  the  death  of  Diogenes,  bishop  of  Edessa, 
he  was  appointed  bis  successor  (411-412).  His  admiring 
biographer  depicts  him  as  a  model  bishop,  and  he  certainly 
appears  to  have  been  active  and  energetic  in  teaching  and 
preaching  and  attending  to  the  needs  of  the  poor.<*  In  the 
theologleBl  disputes  of  the  day  he  seems  at  first  tohave  stded, 
if  not  witii  Nestorins,  at  least  with  thoae  who  were  averse 
to  extreme  measures,  such  as  John,  patriarch  of  Antioch, 
and  his  partisans;  hot  afterwards  he  joined  the  opposite 
inrty,  and  became  a  warm  diampion  of  the  doctrines  of 
Cyril,  which  he  supported  at  the  coumdi  of  Edeasa  (481). 

I  See  Homnann,  AHma^e  ata  tgr.  AHm  pen.  MM^rer. 

■  See  MMnger,  Monumenta  agr.,  11.  tt,  and  Hofftnann,  op.  etL, 
p.  4fi. 

■  See  Abbeloos,  Ada  S.  Maris.  1886,  p.  47,  where,  as  Nfildeke  has 
pointed  out,  the  writer  confounds  Ardssher,  Uie  flret  king  of  the 
Biasnlandrnas^.with  the  last  king  of  that  llae,  Yazdcgerd  ni., 
who  was  overthrown  by  the  Arabs  In  the  battle  of  NibAwand, 
A.B.  21  (642  A.D.). 

«  C&Ued  by  the  Greeks  Hartyiopolls,  In  Byriac  Mfidhlnath 
Sfthd«,  and  by  the  Arabs  HalyUriUnT 
»  See  £.0..L  174  a?. ;  Bai^HtiWnas, Olron.  Aefea.  1. 121.  tt.  46,48: 

•  B.On  fit  1,  73,  and  note  4. 
I  Pttd.,  roe.  eiL 

•  IWd.,  f.  196. 

•  SeeLamy,  OoneObm  Sdevdte  a  CMphonU  AoMdm  awio410; 
comp.  8.  E.  Assemani,  OoM.  MSS.  Orient.  BOL  PtOai.  XttUe.,  p.  H. 

i<  See  also  B.O.,  1.  181-lH.  There  U  a  Oennan  translation  by 
Zingerle,  EehU  Aden  der  A.  MMurer  da  MoroadoMdet,  2  vols.,  1880. 
"  B.0..1.  179. 

u  iUd.,  11. 401,  111.  1, 869 ;  also  Abbeloos,  Ada  S.  Mari§,  pp.  72 
SC..  88. 
M  £.0..  Lffi8.40S. 

»  8eehisUonaphyIn(>verbeck.& AiKroenU,ete., 
p.  lU  so.,  espeaaliy  pp.  170-lSl;  translated  bf  Bfckell,  In  Tbal- 
bofbrVMUiD»rtrNos.m-10L 


From  this  time  onward  he  was  a  stanch  oppoDcat  of  Net* 
torlanism,  and  even  resorted  to  such  an  extreme  measure 
as  burning  the  writings  of  Theodore  of  Hopsuestia.  Henoe 
Ibas  in  his  letter  to  Mftri  speaks  of  him  as  *'  the  tyrant  of 
Edessa,"  and  Andrew  of  Sainoa&ta,  writing  to  Alexander  of 
Hierapolis  in  432,  complains  bitterly  of  his  perseontioa 
of  the  orthodox  the  Nestorians).  He  died  in  August, 
435."  Of  the  writings  of  Babb&U  but  little  has  come  down 
to  us.  There  is  a  sermon  extant  in  manuscript,"  enjoining 
the  bestowing  of  alms  on  behalf  of  the  souls  of  the  dead 
and  prohibiting  all  feasting  on  the  occasion  of  their  com- 
memoration. Another  sermon,  preached  at  Constantinople, 
is  directed  against  the  errors  of  Nestorins.*'  There  are 
also  extant  canons  and  orders  addressed  to  the  monks  and 
clerrr  of  bis  diocese,"  and  a  number  of  bymns,  of  whidi 
Overbeck  has  printeid  some  specimens.!*  ^jg^  rendered 
into  Syriac  Cyril's  treatise  De  Recta  in  Dominum,  nottmm  J. 
C.  Fide  ad  Theodotitm  Imperatorem'^  ffom  a  copy  which  was 
sent  to  him  by  the  author.**  His  biographer  intended  to 
translate  into  Syriae  a  coItectioD  of  tarty-tlx  of  his  letters, 
written  in  Greek  "  to  priests  and  anperors  and  nobles  and 
monks**;"  but  of  these  only  a  few  remain,  to  Andrew 
of  Samos&ta,  condemning  his  treatise  against  the  twelve 
anathemas  of  Cyril**;  to  Qyril,  regarding  llieodore  of 
Mopsoestlft**;  mm  to  aemelUnus  of  ^PeirtiS,  about  oertaln 
monks  and  other  persons  who  misused  the  sacred  elements 
as  ordinary  food.** 

.  Babbul&  was  succeeded  in  the  see  of  Edessa  (43B)  hr 
Ihibh&or  Hibhi  (Ormsiied)  Ibos,"  who  in  his 
younger  days  had  been  one  of  the  translaton  Ihoi: 
of  Theodorn  works  In  the  Pradan  school.* 
This,  with  his  l^ter  to  M&ri  the  Persian  **  and  other  utter- 
ances, led  to  his  being  charged  with  Nestorianism.  He  was 
acquitted  by  the  two  synods  of  Tyn  uid  Beirut,  but  con- 
demned by  the  second  ooanell  of  Epheens  (4W),**  and  Non- 
nua  was  sufastltnted  In  his  room.  He  was  restored,  how- 
ever, at  the  end  of  two  years  by  the  council  of  Cbi^cedon, 
and  sat  till  October.  467,  when  he  was  succeeded  by  Non- 
nas,*>  who  in  his  tarn  was  followed  by  Cyrus  in  471.  Be- 
sides the  writings  above-mentioned,  'Abhd-Ish3'  attributes 
to  Ibos  "  "  a  commentary  on  Proverbs,  sermons  and  metrical 
homilies  (madkriM),  and  a  disputation  with  a  heretic "; 
bnt  none  of  these  appear  to  have  come  down  to  us. 

During  this  stormy  period  the  name  of  Acacius,  bish<9 
of  Amid,  is  menttonm  as  the  author  of  certain 
epistles.^  The  great  event  of  his  life,  which  Acaclua 
is  referred  by  Socrates  (bk-  vll.  SI)  to  the  year  of  Amid. 
422,  is  thus  briefiy  recorded  in  the  Jfsrfyr- 
ologitm  Bomanum  OregorH  XIII.  (Halines,  1868),  9th  April : 
"Amidn  in  Ifeso^tamia  sancti  Acatil  episcopi,  qai  pro 
redimendis  captivis  etiam  ecdesiBs  vasa  conflavit  ac  ven- 
didif  The  said  captives  were  Persian  sul^ecti,  who  were 
thus  ransomed  and  sent  back  to  tiieir  king  and  aonntay.** 

u  B.O..  L  408. 

"  Oodd.  MSS.  OrinU.  BOl.  FaM.  Medic,  p.  107. 
u  See  Overbeck,  &  ^tkraemt,  etc.,  0pm  Sdeda,  pp.  m-Mil 
translated  by  Blokell. 
u  BM.,  pp.  210-221. 
■0  BM..  pp.  346-248,  msm. 
■>  See  W%h^  OalaL,  p.  71B. 

"  Oomp.  the  letter  ta  Cyril  to  RabbOli,  Overbeck,  op.  cO.,  pp. 

■  See  Overbeck,  op.  eft.,  p.  30Q. 

»»  Ibid.,  p.  222. 

**  IbUL,  p.      a  ftsgiwfliil 

*•  lUd.,  ppTafr-SSS.  The  Shorter  fkagment  shonld  Ibltow  the 
longerons. 
«  B.O.,  1. 199. 

»  IbUL.  Ml.  1,  85  ;  Wright,  Ctatoi.,  pp.  107,  ool  2, 844,  eol.l. 

»  See  Labbe,  OondL.     61 ;  Uat^.  vlL  241. 

■»  The  so-called  Awrpudt  rtfrotec  or  lalncinitm  Bphafnuitn,  Of 
the  first  session  of  this  council  a  portion  la  extant  tn  Syriac  In 
Brit  Mna.  Add.  12196  K  &lb41a  (written  before  662),  containing  the 
acta  in  the  cases  of  Flavian  of  Antloeh  and  Susebius  of  Dorylnnm. 
Add.  14580  (dated  686)  contains  the  second  session,  comprlung  the 
acta  In  the  cases  of  Ibos,  his  nephew  Daniel  of  Harr&n,  Jreuaus 
of  Tyre,  Aqullinns  of  Byblos,  Sophronlus  of  TelU  or  Conatantloa, 
Tbeodoretof  CyTrhus,andDomnns  of  Antlooh.  These  documents 
have  been  translated  Into  Oennan  by  Uofltaiann,  Verhandbingcn 
der  KircliemiarmmmivnQ  xu  EpKeau*  am  xxll.  Avffid  cuxlix.,  etc., 
187S ;  into  French  by  Martin.  Ada  dn  Brigandage  eTeplUae,  1874 ; 
and  Into  English  (with  the  anlstanee  of  a  Oenoan  scholar)  by 
the  Rev.  8.  a.  F.  Perry,  The  Smnd  aifnod  JBpltaa;im.  See  also 
Martin,  Lr.  Paeudo-hynode  eomm  dam$  tBmobre  mm*  le  nom  <U  Sri- 
gandageaBBhige,  etc.,  1876;  and  Ferry,  An  Ancient  Sgrtae  Booth 
tnoit  purporntv  <o  te  (Ac  neord  te  At  eU^/saiHra 
of  Bplteiw,  etc.,  part  i.,  1867.  Hr.  Perry  printed  a  oompleta  edUhm 
of  the  Syrtac  text  at  the  darendOQ  Press,  Oxfbrd,  but  no  one  sriiiiiii 
to  know  what  has  become  of  the  on^ea.  The  copies  of  the  Big- 
llsh  translation  were  purAaied  at  the  ssle  of  Mr.  Pony's  library 
by  Mr.  Qoaritch. 

"  B.O.,i.2&7. 

JbM.,  111.  1, 8SL   These  are  of  eooiSB  utterly  Igntoed  by  AiBS> 
maul  In  vol.  t 
»  JMd..lll.  1,U. 
••  AKL.  i.  U6-1M. 
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Aotoini  WM  doabtleM  a  &vorer  of  Nestorianism,  for  his 
lattem  were  fbongfat  wordty  of  a  eoaunentair  hy  Mari, 
bidiop  of  Beth  HaH—hfa,'  the  oomspoodent  of  Ibu.* 
Abonfc  the  aune  Ume  roae  <nie  of  the  ttare  of  Syriac  lit* 

eratare,  Isaac,  commonly  called  the  Oreat,  of 
IMBO  of  Antiocli.>  He  waa  a  native  of  Amid,  bat  went 
Antioob.      as  a  yoanguiao  to  Edeesa,  were  he  et^oyed  the 

teaching  of  Zenobiai,  the  disciple  of  Eplnaim.* 
Thenoe  he  removed  to  Antioeh,  where  he  lived  as  priest 
and  abbot  of  one  of  the  many  convents  In  ito  immediate 
neighborhood.  In  his  yonnger  days  he  would  seem  to  have 
travelled  farther  than  most  of  his  countrymen,  as  it  is  stated 
that  he  visited  Borne  and  other  cities.*  With  this  agrees 
what  is  recorded  by  Dtonysios  of  Tell-Uahtfi*  as  to  his 
having  composed  poems  on  the  secalar  games  celebrated  at 
Bome  in  404,  and  on  the  captnre  of  the  city  by  Alario  in 
410,  which  showatiiathetook  a  more  than  ordinary  interest 
Id  the  Westeni  capital.  Isaac  died  in  or  aboot  460,  soon 
after  the  destmction  of  Antioeh  by  the  earthquake  of  459, 
on  which  he  wrote  a  poem.^  Isaac's  works  are  nearly  as 
Tolaminons  and  varied  as  those  of  Ephraim,  with  which 
indeed  tbeyare  often  oonfoonded  in  MSS.  and  in  the  Boman 
edition.'  Tbss  were  gathered  Into  one  oorpas  by  tibe 
Jaeobite  patriarch  Johnbar  ShfishanorSasanna,  whoDegan 
In  his  old  age  to  transcribe  and  annotate  them,  bnt  was 
hindered  hum  completing  his  task  by  death  (1073).*  As- 
semani  has  given  a  list  of  considerably  more  than  a  hnndred 
metrioal  homlUee  from  MSS.  in  theVatlcan.w  Of  these 
part  oi  one  on  the  Cnielflzion  was  edited  by  Overbeck,'! 
and  another  on  the  love  of  learning  by  Zingerle."  Bnt  it 
has  been  left  to  Bickell  to  collect  and  translatie  all  the  ex- 
tant writings  of  this  Syrian  £ather  and  to  commence  tite 

{nUieationitf  them.  Oat  of  nearly  SOO  metrical  homiUes 
Is  first  v(dama  contains  In  307  pages  only  fifteen,  and  his 
second  brings  us  in  353  pages  only  as  fiu  as  No.  37."  Some 
of  these  poems  have  a  certain  historical  value,  such  as  the 
second  homily  on  fiuting,  probably  written  soon  after  42(^'* 
the  two  homilies  on  the  destruction  of  the  town  of  Beth 
Qnr  by  the  Arabs  (e.  457),'"  and  the  two  against  peisons  who 
resort  to  soothsayers.'*  Others  possess  some  interest  as 
bearing  on  the  theological  views  of  the  author,  who  com- 
bats the  errors  of  Neetorios  and  Eutyches.'^  One  of  the 
longest  and  most  wearisome  is  a  stupendous  poem  of  2137 
verses  on  a  parrot  which  proclaimed  iyiof  i  Otis  in  the 
streets  of  Antioeh,'*  Another  on  repentance  mns  to  the 
length  of  1029  veis«e.  In  prose  Isaac  seems  to  have  written 
very  little ;  at  least  Bickell"  mentions  only  "  varioos  ques- 
tions and  answers,  ab  ascetic  narrative  and  ascetic  mles." 
Oonoeming  Isaac's  contemporary  Didh&  we  know  but 
little.*  He  was  a  monk  from  the  neighborhood 
Didbi.  of  Amid,  who  was  sent  by  the  people  of  that 
city  to  Conatuitinople  on  account  of  the  rav- 
ages of  war  and  famine,  to  obtain  remission  of  the  taxes  or 
some  similar  relief,  and  was  well  reoeived  by  the  emperor. 
He  is  Mid  to  have  written  about  three  hnndrad  tnwts  on 
varioos  topics  connected  with  the  Smiptaree  and  on  the 
saints,  besides  poems  {niadkrStM), 

1  Bttb  HardaahSr  or  B«h  Hartash«r,  In  Persian  Weh-Aidash«r 
or  Seh-AtdashAr,  Arabiolsed  Bahnradr,  cloae  by  Seleucia,  on  the 
right  bank  of  the  Tigris.  See  Hoflmann.  vtrttBuvOiiagm  dar 
iSreheneeriammbmg  aaeUimu,  etc.,  p.  SB.  note  100. 

■  B.O.,  ill.  1. 172. 

>  BfkL.  L  207-284 ;  Mckell,  in  ThalboffBr'i  BfbUMet,  No.  4t,  and 
Om»«etei,p.  22. 

*  That  be  Is  Identloal  with  Inao.  the  disdple  of  Ephndm  (aa 
some  have  suppooedj,  seenu  wholly  unlikely.  He  may  possibly 
have  seen  Ephralm  In  the  flesh,  but  thlslsvervdoubtral,  con- 
sidering tbeaataoftals  own  de^.  Even  Jacob  of  Edessa  appeals 
to  have  got  lntosomeconftul<mcntUBSableGt  toes  Wrl^t,  vatat., 
p.  we,  OoL  2). 

>  Land,  Aneed.        UL  84. 

*  B.O.,LaOB-209;  see  IHrnttpU  TOmtMianntU  Otnmtei  Hber  I., 
ed.Tal1i>erg,  1860,0.63, and  AtMMf  OMonwa  gtatbmetx  DtomiM 
Tdm.  Otrotdoo  peOa,  by  a  SlegMed  and  H.  Odaer.  1884,  p.  29. 
The  difficulty  was  first  eleatea  np  by  SoaUgar,  who  In  lus  Tto- 
Munu  Tmpenm,  JtHlmade.  No.  mduiv.,  pnmcwd  nAmaimw. 

■  SeeBtckell,  CbiMpeeAM,  p.  note. 

*  £.0,1.214-216,11. 8a;Bu^ebrBas,  Cknm.  Aelea, i. 447. 

"  fi.a,I.21*-2W. 

u  8.  Epbraemi  Si/ri,  etc,  Opera  SeUda,  pp.  87»-8Sl. 

u  Momumaita  dpiaea,  L  lB-20 ;  see  also  some  eztntots  In  Zing- 
erle'a  Chratom.  Afr.,  to.  2»  («.,  887  ag.  Zlngerie  has  translated 
large  portions  of  the  homilies  on  the  Cradflaoi  Into  Oeiman  In 
the  TSbbuKT  Tltoolaff.QiHirtabeM'l.  1870,1.  Further,  CaidiV  lAer 
3Vi.,  pp.  2I-2S. 

u  &  aaaH  AwUodtem,  Dodorb  amuniM,  Opera  Ommia,  ed,  0. 
Hckelt,  part  l.,lfl73 ;  part  U.,  1877,  we  fat^soon  to  receive  the 
remaining  parts  at  bis  bands, 

M  AOTTl.^  :  Bickell,  I.3S0. 
u  B.  0. ,  1. 226  ;  BlckeU,  1. 207,  S27. 
u  Bickell,  II.  206  n. 

"  See  BickeU'B  translathms  In  Thiah(dbr^MUIottefe,4i. 

M  BiokelU  1. 85. 

u  Opera,  Up.  vill. 

"  See  LaadT^nsnf.  d^.,  lU.  84. 


Her^  too.  we  may  record  the  name  of  SimeontheStylitOk 
who  died  In  459  or  soon  after.**  The  Hono- 
phjrsltes  contend  that  he  held  their  Uieotogical  Simeon  the 
views,  and  accordingly  we  find  In  a  K8.  of  the  SijrUte. 
8th  century  a  letter  of  his  to  the  emperor  Leo 
rwardlng  Theodoret  of  CjrrrhQs,  who  bad  come  to  him  and 
tried  to  pervert  him  to  the  opinions  of  the  Dyophyaites," 
and  in  another  H8.,  of  about  the  same  tee,  three  tetten  ta 
the  emperor  Leo,  to  the  abbot  Jacob  of  Ka^ra  SSIfbai, 
and  to  John  I.,  patriarch  of  Antioeh,  alt  tending  to  prove 
that  be  r()]ected  the  council  of  Chalcedon.**  A  third  US., 
of  the  6th  century,  contains  certain  "  precepts  and  admo- 
nitions" addressed  by  him  to  the  brethren.**  There  Ii 
extant  in  very  old  H^.*  a  lAfe  of  Simeon,  flUl  of  absmd 
stories,  wUoh  has  been  edited  by  S.  E.  Assemani  in  tlie 
Acta  SaneUtnm  Xartjfnm,  vol.  ii.  268  Jg.  At  the  end  of  it 
(p.  394)  there  is  a  letter  by  one  Oosuas,**  priest  of  the  vil- 
lage of  Panir,  written  in  the  name  of  his  eongr^ation  to 
the  Stylite,  promising  implicit  obedience  to  all  his  precepts 
and  orders,  and  requesting  his  prayers  on  their  behalf ; 
but  there  is  nothing  whatever  to  ^low  that  this  Cosmas 
WM  the  author  of  the  Hf»  or  had  any  share  in  writing  it." 

About  this  time  we  find  Dtdh^fi',  the  catholicns  of  Se- 
leada  (421-456),*  composing  his  commentaries 
on  the  books  of  Daniel,  Kings,  and  Bar-Sirft  or  Mdh.Iahd'. 
Eccleeiasticus."  But  the  chief  seat  of  Nea- 
toriau  scholarship  and  literary  activity  wasstiU  the  Peraiaa 
■ohool  of  Edeasflj  where  Bar-«anma  and  other  teadiets  were 
actively  engaged  in  defending  and  propagating 
their  peculiar  tenets.  Bar-faum&,  if  we  may  Hsresiinil 
believe  the  scurrilous  Honophysite  Simeon  of  of  NUbia 
Beth-Anham,*"  was  originally  the  slave  of  one 
Uftra  of  Beth  Kardii,"  and  bore  at  Edesn  the  nickaame 
otasifibith  ^jNiaiyo."  Be  was  at  Edessa  in  449,  when  his 
expulsion  was  called  for  by  the  rabble."  In  what  year  It 
actually  took  place  we  do  not  know,  but  we  afterwards  find 
him  busy  in  the  East  under  the  catholicns  BabhSyah  or 
Babumus  (from  about  457  to  483)**  and  his  suooeasor  Acacins 
(from  about  484  to  496),  during  which  period  be  was  bishop 
of  Niaibis.**  Of  bis  personal  character  and  worth  this  Is  ntrt 
the  place  to  attempt  to  form  a  Judgment;  bnt  the  reader 
should  beware  of  placing  implicit  tmst  in  the  statements 
of  bitter  and  unscrupulous  theological  opponents  like  Si- 
meon of  Beth  ArshSm,  Bar-Hebmus,  and  Assemani.  Bar- 
Sanm&  doee  not  appear  to  liave  written  much,  as  'Abhd- 
Isho'**  mentionsonlypamnetic  and  ftineni sermons,  hymns 
of  the  class  called  iw^fowii,*'  metrical  homilies  {tmadkraattSif 
letters,  and  an  anaphora  or  liturgy, 

A  fellow-worker  with  him  both  at  Edeasa  and  Nisibfs  waa 
Karsai  (or  Narse).  of  Ma'aU&'thft  or  Ua'al- 
thiy&.*"  whom  Simeon  of  Beth  Anhim  calls  NansL 
"  the  Leper,"**  whereas  his  oo-sectarians  style 
him  "the  Harp  of  the  Holy  Spirit."  He  was  eapedally 
fsmooB  as  a  vmter  of  hymns  and  other  metrical  oompoai- 
tiona,  his  &Torite  metre  being  that  of  slz  i!yllables.*>  He 
fled  from  Edessa  to  escape  ^e  wrath  of  the  blriiop  Cynu 
(471-  4SS),  probably  In  the  year 489,  and  died  at  Nisfbis  early 
in  the  next  century Narsai's  works,  as  ennmerated  by 
'AUid-Ishd',**  consist  ot  oommentaries  on  the  fljat  four 
books  of  tibie  Pantatench,  Joihua,  Jndgei^  and  Bodesiastas, 
balah  and  the  twelve  minor  pri^ett,  Jeiemlah,  Eaeklel, 
and  Daniel,  twelve  volumes  of  metrical  dlsoonrsea  (3fl0  la 

■>  See  Bar-Hebneitt,  CAroa.  Axtea^l.  142,  ttl,  and  note  2;  B.A, 
1 26^  406. 

•  Wright,  OaiaL,  p.  961,  No.  xxlx. 
»  iMdr,p.9e(kN0,SS. 

iUd.,p.  UO,  ooL  U 

•  B^,  dod.  Tat  dx.,  tiaiueribed  m-,  Brit.  Kos.  Add.  144Bi 
of  the  6th  century. 

*>  A  0.,  1.  287. 

•  Asaemanl  Is  also  mistaken  In  supposing  that  ths  Life  was 
composed  M  the  reqneet  jif  Blmeon,  the  son  of  ApoUontns.  and 
Bar-EUtor  (T),  tbe  son  of  CdhAn  (Uranlos  r).  These  are  msi^  the 
penoni  wbopald  for  the  writlngofUtls  portion  of  Ood.  Tat.  dx. 

"  See  Bar-Hebnena,  CAroa.  JSeeUM.,  U.  67,  note  1. 
*•  B,0.,  lU.  1, 214. 
»  atd.,  1.  861. 

«  On  the  left  b*n  k  of  tbe  Tigris,  over  agalmt  Jajdratlbo  "Omar. 
.*■  "  The  Swimmer,  m  Baiber.amoiig  the  Beads."  meanliiK  the 
wild  boar."  SeeHottaatul,  VtHtaKdUL  MlrelUimm.m  .^Jtssa^ 

etc,  p.  91,  note  114.  „  _ 

■>  Hoffbiann.op.  eft.,  p.  14;  Bar-Hebnens,  Cknm.  BeOm^lLSi, 
notel. 

BarHebrwns.  CAroa.  AoIsb.,  U.  01,  note  1. 
»  See  B.O.. lli.  1, 68,  note  7,eompand  wtUi  LSftI,  nole«.aa4 

U.  407,  note  2. 
»  JMd.,  111.  1,  66. 

»  See  Badger,  TV  Tflntorfoa*.  U.  19.  _ 

*i  HoOteann,  AumOife,  p.  308 :  Badger,  The  Netlortimt,  L 174. 

**  Perhaps  In  a  spiritual  sense  otuy,  tbongh  Anemanl  tUakl 

othemrise:  see  B.0..1. 3KZ,  and  note  6,  854 ;  ffl.  1, 68. 
•)  JB.a,ilI.  1,66, notes. 

«  SeeBarHebTwns,C»r«a,  Adei.,U.77:&0..tL4D7. 

•  &0..1U.1,«6,«6. 
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nomber)/  »  litargj,  expositioiu  of  the  order  of  eelebnting 
the  Bnchuift  ud  of  h^>Mwi,  pansiuilc  ind  fttnenl  ser- 
moDfl,  hymns  of  several  lorti,*  aod  %  book  entitled  Oh  Uu 

MM  the  Feni&D  hw  been  elxeedy  meotioned  u  the  oor- 
reqMwdent  of  Ibu.   Beaides  the  oommeDteiy 
lUM  the      on  the  epiitlee  of  AoMins  (eee  above,  p.  868),  he 
^MtaiL       mote  ft  oommentuy  cm  the  book  of  Daolel  and 
»  eoatroremiftl  tiefttise  agftiiMt  the  magi*  of 
NUbia.*  AoMdaa,  cftthoUeoe  of  Saleada  Ic  484-496),  oom- 
poeed  dlwouTwa  on  fkstlag  mad  aa  the  Mth,  m 
Aoftidntof   also  egaintt  the  Honophysltea,  and  trandeted 
Silmdft.      into  Fenian  for  Uie  king  ^widh  a  treatise  <hi 
tbe&lth  br£Uih»,blahop<tf  NisIbU,theBiu- 
flMRor  of  Bar painl»    Awenanl  true  hard  to  oUania 
Amtim  from  tb.€  stain  of  Knrtorlaalm,  bat,  as  Abbelooa  re- 
nuarks,'  "vereor  ne  ^thtopem  dealbare  Tolaerit;  nam 
onmia  tnm  Jaoobltaram  torn  Nestorlanorom  monamenta, 
que  ipae  reoitat*  oontnriiua  testantor,"  Kikhi 
KlkhlL       or  Mieah,  aoothar  member  of  the  band  of  ex- 
iled Bdeneneo,>  beoame  bishop  of  Ush^* 
He  wrote  a  eommentary  on  the  books  of  Kings,  a  disoonrse 
on  his  ptedeoessor  8abbr-Isb5',  aoo^er  od.  a  penon  whose 
name  Is  written  fLn^opos,*  and  a  tract  entitled  The  Fhe 
£mmm  of  a»  JfoatUU."  To  these  writers  may 
Taddldb.    be  added  two  oChere.— Taildidh,"  who  is  also 
said  to  have  belonged  to  the  Edeasene  sohool 
and  to  hare  compiled  "a  book  of  oolleotaoea  (lu^dfi)"" 
and  Ara,  who  wrote  a  treatise  against  the  magi  or  Fenian 
priesthood,  and  another  against  the  followen  of  Bardesftnea 
with  the  eontemptaous  title  of  ^^MMAydti^d  or  *'  the 
Beetl«."u 

Tha  Psnian  sohool  at  Edessa  was,  as  we  have  already 
hinted,  the  chief  seat  of  the  study  of  Greek  dnr- 
^hudatkms  ing  the  early  days  of  the  Syrian  Ttterabiie.  Of 
from  Greek,  the  moat  ancient  tranalaton  we  know  notiiing ; 

bat  the  oldest  HSS.  are  Edeaswie,  ris.,  the 
&moas  Ma  in  the  British  Maseam,  Add.  12160,  dated 
towards  the  end  of  411,  and  the  eqailly  well  known  oodex 
at  St.  Peterabnrfn  written  in  462.  The  former  contains  the 
MteogHttioiut  of  Clement,  the  dlsooarses  of  Titns  of  Boatra 
against  the  Manicbeea,  the  Tkeopkami»  of  Easebias,  and  his 
history  of  the  oonfessors  in  FUeetine ;  the  tetter,  the  Eth 
dmiMtieal  HUtorj/  of  Ensebios.  Xow,  as  the  text  preaented 
by  theoe  MS&  has  evidently  passed  throagh  the  bands  of 
several  saoorasive  serlbes,  it  seems  to  follow  that  these  books 
were  translated  into  Syilac  In  the  lifetime  of  tte  aathon 
themselves,  or  very  soon  after,  finr  Eassbiasdied  In  340  and 
Titos  in  a7L  Very  likely  the  one  or  the  other  may  have 
had  a  friend  at  the  chief  seat  ot  Syrlac  learning  who  was 
willing  to  perform  for  him  the  same  kind  office  that  Bah- 
b&li  andertof^  ibr  Cyifl."  A  llMe  latsr  m  enrlnlbmia- 
titm  beeomas  ftaller  and  mom  euet.  Mia'nt,>* 
a  Fanian  by  raoe,'*  from  the  town  of  Bith 
Hardashto,  was  resident  at  Ede«a  In  the 
earlier  part  of  the  Sth  oentory,  and  ia  mentioned  by 

^  1  Some  of  ttiess  are  probably  omitalned  in  the  Bsilln  HSa. 
8a^n.  m-Vn  (HOmri  AfraMiMabUrMMa,  (n  the  Ufe  of  onr 
Lotdland  <19  (two  poems  on  Joseph,  and  two  otbeisj. 

•  TwoofthemareoftMiftMmdlnthe  NeetorlanFMttar.  See, 
ftrtatamirfL  Brit.  Has.  Add.  TIM  (Rosen.  OrisL,  &  iz  eol.  2,  Ha 
la,  c)  and  Add.  1721B  {Wrl^fc  Caial.jt.  134.  cot.  2,  HoTi  a,  c). 

•  jrapUsU,  ftom  iiMfiw.ia<v,the  I^slan  priei£ood~aie  head 
of  whom  In  each  dlitriet  was  the  swvwot  moaptL  or  wOUdh. 
Bee  Nfildeke,  OetetMIe 4er Fmter wtdATSS^mTaSierBmrnUm, 
P.4B0. 

•  B.O.,  m.  1,  171. 

•-JMd.,  IIL  1,  S8».  Elisha  Is  called  some  anthOftUes  Hosea ; 
Md.,  IL  407.  lU.  1,  429. 

•  Bar-Hebr»na,  CAnm.  JCbetet.,  il.  74,  note  S. 

•  AO., 1. 380-458.  His  enemies  gave  him  tbe  nickname  of  Dsgon. 

•  Now  UUm,  a  short  dlttanoe  soothwest  at  MMk  or  Ta'tS,  In 
Beth  Oarmai ;  see  Hoffinann,  AmmtSge,  p.  274. 

•  VocaUwd  (entronaa  or  fanbopos ;  AO..  UL  1. 170^  L  2. 

)•  Meaning  probably  the  dlTUlon  of  the  Psalter  Into  three 
katfalsmataTBlckell,  OmiiMeair  p. «):  see  B.O..  liL  1,71. note  2. 

u  For  Yased-didb  or^nd^idh,  lite  l^ssd-panlli,  Yaaad* 
b&sedb :  see  Hofftaiann,  AwaAgt,  p. Na  7M 

»  Of  An  weseemto  knowabsiriateiynoUiIng;  his  veryjbniA 
Is  nnoertain.  and  he  may  have  beloogea  to  the  prerloas  oentarjr ; 
AO-,  ill.  1.  m 

M  See  above,  p.  809.  and  compare  Uerz, "  De  Easeblans  His- 
-loria  Xeoles.  Venlontbns, Srriaca  et  Armenlaca,"  In  AtaddlV. 
Oamonm  I»temmUmak  degS  OrtaMm.  Flonnce,  U80,L  199  to., 
especially  pp.  301-202.  It  may  hen  be  mentioned  that  the  lltera- 
tnie  of  Armenia  Is  largely  Indebted  In  Its  earilest  days  to  that  of 
Syria,  not  only  for  the  translation  of  Ensebinn's  Beda.  mdorf, 
but  for  inch  works  as  the  Doctrine  ef  Addai  and  the  HomQia  ot 
A^raatee,  wrongly  asorlbed  to  Jacob  of  Hlsltds. 

H  So  the  name  &  written  by  lUrt  bar  BhfltaiAn,  whom  Asm- 
manl  follows,  J3.0.,  111.  1,976, pronoonoing  It.  however,  Ma'ne  or 
MaaneL  Ellas  of  NUIbls  also  gives  Ha'nS  (Bai^Hebrmis.  Otam 
AelK.  U.  n.  note  »:  bat  Bar-Hebims  himself  (Im.  dt]  has 
Ha^nCwhieh  Abbeloas  LaUnlaes  Msgnes. 

*^Hu  ranlan  name  Is  tuknown  to  as. 


Simeon  of  BSth  Arshim  anumg  the  distiogoished  Nea- 
torian  scholars  whom  he  holds  np  to  ridicule."  His  nic^- 
name  waa  SkatU  ^tfrni, "  the  Drinker  of  Ashes."  Ma'ni  de- 
voted himself  to  the  task  of  translating  into  Syriao  the  com- 
mentaries of  Theodore  of  Mopeacstia  daring  the  lifetime 
of  that  great  theologian,  who  did  not  die  till  429.  He  mast, 
however,  have  withdrawn  from  Edessa  at  a  oompantively 
early  period,  as  he  was  bishop  of  Penis"  prior  to  420,  in 
whioh  year  (the  last  of  his  reign)  Yasdegerd  I.  made  him 
eatiudlcaBQf8elencialnsaooesslontoTabh-atth&.'*  Hebad, 
it  ajman,  translated  a  namber  of  books  fhmi  Syriae  into 
Fenian  (Fahlavl),  and  tfaos  probably  ingratiated  biowelf 
with  the  king.*"  However,  he  soon  fell  under  the  royal  dls> 
pleasnre,  was  degraded  fhmi  his  office,  and  ordered  to  retire 
to  Persis,  where  he  leaamed  his  former  datiea,'*  and  so  in- 
earred  the  anger  of  Taademrd's  saooHsor,  FtrOa."  Ma'nft's 
work,  the  exact  extent  of  which  Ii  not  known  tons,  iras 
carried  on  and  completed  by  other  memben  of  the  Peniaa 
school.— snoh  as  Acacias  ihecatholicaaand  Yaddidh ;  John 
of  Bith  Oaxmtd,  afterwards  bishop  of  Beth  Sari  (or  SMi  f), 
and  Aloaham  the  Mede,  disciples  of  Karsai ;  Mikhi,  afler- 
wards  bishop  of  UshSm  in  Beth  Oarmai ;  Paal  bar  ^Tf^ 
(or  ¥>V)>  afterwards  bishop  of  Udhin  in  al-Ahwic; 
Abhshott  (?)  of  Nineveh,  and  others,"— who  are  expreaslr 
said  to  hava  "taken  away  with  them"  (app^  *asni8U») 
ftmn  Edessa.  and  dlweminated  ihronghoat  the  East.  Uie 
writings  of  rheodore  and  Nestorins.**  Ibaa  himself  was  one 
of  these  translaton  in  his  younger  days  (see  above,  p.  829). 
Aboat  the  same  time  with  Ma'ni's  translations  "begui  the 
Aristotelian  studies  of  the  Syrian  Neetorlans.  To  under- 
stand and  translate  tiie  writings  of  their  favorite  Oreek 
theologians,  Paul  of  Samosftta,  Diodore  of  Tanns,  Theodore 
of  Mopeuestia,  and  Neetorlus  himself,  not  to  mention  Theo- 
doret*  of  Cyrrhus,  required  a  oonsideiable  knowledge  of  the 
Aristotelian  logic.  Henoe  the  labon  of  Pro  bos. 
inp*fi^,  in  Syriae  Probkoa,  Prdbkd,  orPf^iU),  Probns. 
who  ttanslated  aod  commented  on  the  n<^ 
ipimMlas,'*  and  probably  treated  in  a  similar  manner  other 
parts  of  the  OrgmKm.'"  It  Is  not  easy  to  fix  this  date  pre- 
oiaely.  'Abbd-!Bh&'**  makes  him  contemporary  with  Ibas 
and  another  translator  named  Kumi.  If  the  Berlin  MS. 
Saebaa  S26  can  be  tnisted,  he  waa  archdeacon  rad  arcbiater 
at  Antloofa.  HolIVnann*  has  assigned  reasons  for  supposing 
him  not  to  be  anterior  to  the  Athenian  expositor  Syrlanus 
(433-450?). 

Whilst  the  KestoriaoB  were  thai  making  rapid  piogresa 
all  over  the  East,  another  hereay  was  spreamng 
in  the  West.   Eutyohes  had  foand  followen  in  Wono- 
Syria,  among  ethen  Bar-aaomi  the  archiman- 
dritcL  a  man  hmoua  for  his  piety  and  asceti- 
cism,*** who  represented  the  abbots  of  Syria,  at  the  seoond 
eoanoU  of  Ephesus,**  and  was   afterwards  ^.^..„„. 
oondeomed  by  the  oooneU  of  Chaloedon."  He 
died  in  458."   His  life  was  written  by  hU  dis-  iluidrilw. 
dple  Samuel,  in  much  the  same  style  aa  that  of 
Simeon  Stylitea,  and  is  extant  in  several  M88.  in  the  Britiah 
Mnseom.**  His  memory  has  always  been  held  in  the  greatest 
Tsvexenoe  by      Jaoobites.  The  Axmenlana,  aoooralng  to 

n  3.0. J.  MO. 

u  Bai^Hebraoa,  Oraa.  £etlm..  U.  50,  61 
»  A0.,ll.«a. 
»  AM.,  UL  i.n«. 

■>  Bar-Bebrms,  Oroii.  Medet.,  ULM. 

«  B.O:.IL40271U.l,a77. 

«  ib<dL,t»l-«M. 

0.O..  I.  SM :  UL  1,296,  note  6. 

>  His  AvfiMe)  {<^whlob  tbe  fourth  bo^  Is  a  dmaulnlio  per 
SwBiMfMaot  of  tha  Inoamatlen)  appeaia  as  tbe  name  of  an  oattor  In 
•ktSS^Vt  CbfolQpw  (B.O.,  ill;  1, 41),  nnder  the  Ibrm  of  Bnnta- 
tatheos.  or  something  simllu'. 

"  See  Hofflnann,  A  BemmeniaM  anul%n»  ArimaUeU,  UN. 
MSB.,— Berlin.  Alt.  Best.  86,9,10;  Brit  Has.  Add.  14660.  Tbe 
tnnuation  may  possibly  be  even  anterior  to  Probus. 

*  Beriln,SaebanZi6,I,lsdescribedas"IsagogedesPofphyrio^ 
von  Probus,  Predtyter.  Arohidlaoon,  and  Aichlater  In  Antio- 
oUen" :  and  In  thaaame  MB.,  NaS.  Is  *■  Brklimng  dar  iku^tloa 
von  Probus."  with  an  "  Elnleitang  in  d.  SrkL  d.  Anal.  T(m  Pn>- 
bus,"  Ho,  7, 

«  £.0.,1IL  1.66. 

*  Op.  eft.,  pp.  144-145.  The  name  of  PQbrl  or  Phnbritis.  which 
appeaisssavartattonof  Probos  In  Hottlnger  (£.0.)  In  Assemanl 
(£.0.,111.  l,86,note6}.inRenan  IDe  IWIokMi  Pertpatttka  apud 
Sgrat,  p.  14),  and  lu  other  books  on  this  sobject,  has  nothing  to  do 
wtth  that  of  Probus,  but  Is  an  enor  for  f  uwalrl,  Aba  IsWc  Ibrt- 
blm,  a  ^ro- Arabian  Arfstotellan  who  lived  about  the  beglnntng 
ofthelOUioentury.  See  the  fUrM,P-a>l;  ttm  AM  Ofidbl'ah,  L 
264 ;  WOstenfeld,  Oeiek.  d.  Jra».  Jmtt,  p.  24,  Ma  6B,  -rutherl 
Oder  Pnbrt." 

•>  All " bypocTiiy  "  In  the  eyesof  Aisemanl.  &O..U.S;  "seetaa- 
Usslmas  psendo-monachns,'*  p,  t. 

■  Bar-Hebiwus.  Ckrtm.  Eeebt.,  i.  161-166;  Htrfftnann,  YtritmSL 
d.  gipetaMvrsajRBiAav  SM  fMesHt,  etc.,  p.  4,  L  SB. 

*  Bar-Hebmns.  foe.  etL,  179. 
"  f»M„UL 

H  B.O.,  U.  SM,  also  p.  cxlvlil.  Mo.  8 ;  Wright,  CWal..  p.  1121 
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AjBenuml,^  keep  hit  oommemoimtion  on  the  Utof  PebrtiAry, 
tbe  Syrians  and  OoptB  «i  the  3d.  The  dedsltma  of  tht 
flooiicu  of  Chalcedon  prodneod  an  Immediate  aod  Irrepna- 
ble  breseh  in  the  Eastern  Choioh  ;  and  the  straggle  of  tiie 
rival  fkotiona  wtm  carried  on  with  deepwate  fdrj  alilce  at 
Oonstantlnople,  Antiocb,  and  Alexandria.  In  Syria  the 
penecntlon  of  the  Honophysttes  was  violent  daring  the 
yean  S18-621,  under  the  emperor  Justin,  and  again  in  535 
and  the  following  years,  under  Justinian,  when  they  seemed 
in  a  iUr  way  of  being  oompletely  crashed  by  brate  force. 
The  lint  name  to  be  mentioned  here,  as  belonging  to  both 

the  6th  and  Sth  oentaries,  is  that  of  Jacob  of 
Jacob  of  SSrngh,  one  of  the  most  celebrated  writers  of 
VMgb.  gjrian  Chnroh,*  "the  Ante  of  the  Holy 

Spirit  and  the  haip  of  the  Iwlierfng  ohorob." 
Here  are  no  lees  than  three  bioCTaphies  of  him  extant  In 
Syriac, — the  first,  by  his  namesake  Jacob  of  Edessa;*  the 
second,  anonymons  ;*  tbe  third,  a  leqgthy  metrical  pane- 
gyric, said  to  have  been  written  for  hfs  commemoration*  by 
a  disciple  of  his  named  Qeorge.*  This,  Imwever,  seems, 
from  the  whole  tone  of  tbe  composition,  to  be  nnltkely,  and 
Bickell  is  probably  right  !n  supposing  the  anther  to  be  Qeorge 
bishop  of  Sfirngh,  a  contempotary  of  Jacob  of  Edessa.' 
Jacob  was  bom  at  Enrtam,  ''a  village  on  the  river  En- 
phxafea^*'  probably  in  the  district  of  SSragh,  in  iSl.  His 
haiutr  was  a  priest*  and,  as  his  parents  had  be-n  childless 
for  many  years,  bis  birth  was  regarded  as  a  reward  for  their 
alms,  prayers,  and  tows.  Whether  be  was  edncated  at 
Edessa  or  not,  he  soon  acqnired  a  grert  repntation  for 
learning  and  eloqnmee.  He  appean  to  have  led  a  llfs  itt 
qniet  work  and  stndy,  and  to  UTe  devoted  himself  in 
partionl&r  to  literary  composition.  He  Iwcame  periodentes 
of  Qanri  in  SSrugh,  whence  we  find  him  writing  to  the 
Christians  of  N^ribi,  and  te  the  city  of  Edessa  when 
thiertened  1>y  ttte  Penrtans.*  As  periodentee  he  is  men- 
timed  in  enlogifltto terms  by  Joehna  tha  Styllte'  (SOS).  In 
519,  when  siz^-eight  yean  old,  he  was  made  bishop  of 
Bateio,  the  chief  town  of  SSrfigb,  where  he  died  on  29th 
NovemlMff,  SBi.  Jacob's  prose  writings  are  not  anmerons.*" 
A  lltargy  is  ascribed  to  mm,  and  an  oxdor  of  baptism,  the 
former  of  which  lias  been  translated  by  Benandot,"  the 
latter  edited  by  J.  A.  Assemani."  Fortiier,  he  composed 
six  ftstal  homilies,  one  of  which  Imb  been  published  by 
Ztngerie,>*  who  has  also  transbtted  the  whole  of  tiiem  into 
OenUD  ;M  a  discourse  showing  that  we  shoald  not  neglect 
or  dea^se  oar  sins  ;**  anotiier  for  the  night  of  Wednesday 
in  the  third  week  of  Lent;"  and  some  short  flineral  ser- 
mons." To  him  we  also  owe  a  life  of  Mir  Hannlnft  (died 
in  600),  addressed  to  one  Philotbeos."  Of  his  lettras  a  con- 
siderable number  have  been  preserved,  particularly  in  two 
M88.  in  the  British  Mtueum,  Add.  14687  and  17163,  ff.  I-IS." 
Of  these  Martin  baa  edited  and  tiansUted  the  three  epistles 
to  the  monks  of  the  convent  of  M&r  Bassos  at  ^Urim,"  with 
a  reply  by  the  monks,  and  another  letter  to  Paul,  bishop  of 
Edessa,  from  all  of  which  it  is  evident  that  Jacob  always 
was  a  Monophysite.  and  continned  such  to  his  death.**  He 
letter  to  Stewen  bar  ^dh-ailfi  is  given,  with  an  English 
veralon,  by  Frotbingbam  j**  and  that  to  tbe  Himyarite 
Christians  of  Najrfto  has  been  edited  and  translated  by 
Schr6t«r  in  tbe  Z.D.M.Q^  zxxi.  (1877),  p.  300  It  belongs 
to  tbe  year  519  or  520.**  According  to  Bar-Hebtiens,**  he 

1  B.O.,  U.  9 ;  oomp.  Wrigbt,  OaltO.,  p.  175,  col.  2,  No.  8.  and  p. 
Ml,  No.  ccdzxxvlL 

>  B.  O.,  i.  283  tq. ;  Uatagne,  In  Acta  Baadoinan,  October,  vol.  xlL 
83t.fi97;  Abbeloos,  Dt  l^ef&rMto  & /a4X)6y  Bohioiwn  fibn^  «i 
Mtnpalamfa  epi.,  1867 ;  Bickell,  Oft^eelut,  p.  2& ;  Bickell  in  Tbal- 
hoftr.  BibL  d.  Kinheiwdler,  M ;  Uartin,  "  Lettres  de  Jacques  de 
Sarong  aux  Moines  da  Convent  de  Mar  Bassos,  et  4  Paul  d'- 
adene,"  In  Z.D.X.O..  xzx.(ie76),p.Zt7. 

■  B.O..  L  286. 299 :  Martin,  In  zIAJKO.,  zxx.  p.  317.  note  S. 

•  Abbeloo«.op.cfi.,p.31L 

•  8ee  Wrigbt,  Oatitt.,v.  811.  Now  oeelxxxtat.  Tbe  AimenlanB 
hold  It  on  &th8eptem6er,llM  JaeoWeBon3DthJune,29thJal7, 
and  29tb  October. 

■  Abbeloos,  op.  CO.,  p. »,  B.0„  1.  388,  840. 

•  See  BIckdl  In  Thalbofer.  BOL,  58,  p.  IMu 

•  Wright,  Cbtot.  p.  MO,  Nos.  16. 16. 

•  OmmUie.  ed.  Wright,  ch.  llv.  Joehoa  wrote  in  407. 

w  B.O.,  i.  a00-80f>.  11  LANTOff.  OriMlf.  Cblte^  IL  806. 

>■  Ood.  Ulwrg,  Sod.  VrOfen..  IL  909, 10. 184. 
U  Jfoa.  %r.,  i.  n. 

1*  SetAs  BomOiai  den  h.  Jacob  vm  Seng.  1867. 
u  Wright.  Oaial.,  p.  826.  No.  16 ;  comp.  the  Index,  p.  12B8,  col.  1. 
»  IbH,  p.  844,  No.  82.  "  Ibid.,  p.  864,  col.  2. 

»  Jbfd.,  p.  Ills,  No.  14 ;  p.  1126,  No.  16. 

n  TMd.,  Nos.  dclxxil.,  ddxxliL,  and  camp,  the  Index,  p.  I29S. 
col.  1. 
»  Jbfd..  p.  602.  ool.  2. 

■  See  Haitin,  Z.D.M.Q.,  xxx.  (1876),  pp.  217-219. 

■  Bee  bla  atepAen  bar  Snd»ei  the  ^rwn  MpMic  and  Oe  Book 
ffieroMeM,  Leroen,  1886,  p.  10  m, 

»  See  OaldI,  La  Lettera  dt  abneone  Veteom  di  BM-Ar^Om  aaan  i 


also  wrote  "  a  commentary  on  the  six  centuries  ift  Evagrisi^ 
at  the  request  of  Mir  Oesrge,  bishop  at  the  (Arab)  tribe% 
who  was  hia  disciple."  As  George,  Mshop  of  the  Arab 
tribes,  WIS  a  omtemponury  of  Jacob  of  Edessa,  this  statemeiit 
seems  to  rest  on  some  miaap^bension:  at  all  event*  d» 
such  work  now  exists.  The  pandty  of  Jacob's  prose  writ- 
ings is  more  tlian  compensated  hjM  flood  of  metrical  eont- 

Kitions,  rnosUy  in  dodeoa^yllabic  verse,  or  the  foor-sjl- 
le  line  thrice  repeated.  "  He  had,"  says  Bar-Hebneu,* 
"seventy  amannenaes  to  copy  oat  his  metrical  homilies, 
which  were  760**  in  numMr,  Insides  commentaries  and 
letters  and  odes  (viadkriM)  and  hymns  (Mffkyotta)."  Of 
these  homilies  more  than  the  lialf  have  periled,  but  nearly 
300  are  still  preaerved  in  Earopeao  oollections."  Very  few 
of  them  have  as  yet  been  pablished,  though  many  of  them 
are  by  no  means  devoid  interest**  Indeed  Jacob  ia  oa 
tbe  whole  far  more  read^Ie  than  Ephraim  or  Isaac  of 
Antdoch. 

Very  different  from  the  gentle  and  stadioos  bishop  of 
BBrdgh  was  his  contemporary  and  n^hbor,  the  ^ 
energetic  and  fleiy  Plilloxenns  of  Mabbogh.  Phllozoiw 
AksfinSyft  or  Phiioxenus  was  a  natlveof  Tafial,  °  bSrit 
somewhere  in  Beth  Oarmai,  and  studied  at 
Edessa  in  the  time  of  Ibas.**  He  was  ordained  bishop  of 
Hierapolis  or  Mabbogh  (HanbU)  by  Peter  the  Poller, 
patriuch  of  Antiocb,  in  485,  and  devoted  his  life  to  tbe 
advocacy  of  Monoj^ysite  doctrine.  Twice  he  visited  Con- 
stantinople in  the  service  of  his  party,  *ad  suffered  modi 
(as  was  to  be  expected )  at  the  buds  m  J  la  eoemiea,  for  thas 
be  writes  in  later  yeaza  to  the  monks  ot  the  eonvrat  of 
Sfoftn  near  Bdeaw:  "What  I  enduzed  ttom  Flavian  and 
Maoedonius,  who  wrae  ar^bishops  of  Antiocb  and  of  tha 
capital,  and  previously  from  CUendion,  la  known  and  spokcA 
of  everywhere.  I  keep  sUmoe  both  as  to  what  was  plotted 
against  me  in  the  time  of  the'Penian  war  among  the  nobUa 
by  the  can  of  the  a<brcaaid  Flavian  the  henMe,  and  abo  aa 
to  what  befell  me  in  Edeasa,  and  In  the  district  of  tbe 
Apameaoa,  uid  in  that  of  tbe  Antiochians,  when  I  was  in 
the  conventef  the  blsBssd  Uir  Bassos,  and  again  in  Antioch 
itself;  and  wheal  want  upon  two  oceadais  to  tiieea^t^ 
like  things  were  done  to  me  by  the  Kestorian  hexetka."* 
He  succeeded  at  last  in  getting  rid  of  his  enemy  Flavimi  in 
612^  and  In  the  same  year  be  presided  at  a  synod  in  which 
his  friend  Sevems  vraa  ordained  patriarch  of  Antiocb.**  His 
triunqih,  however,  ma  but  short-Uved,  Air  Justtn,  the  sae* 
oeasor  of  Anastuioa,  aenteneed  to  banuhnient  in  519  fifty- 
four  bish^M  who  r^haed  to  accept  the  decrees  of  the  coondl 
of  C9ia]oe£)o,  among  wb<mi  were  Sevems,  Phiioxenus,  Peter 
of  Apamea,  John  of  Telli,  Jolian  of  HalicamaMua,  and 
Mftri  of  Itnid.  Phiioxenus  was  exiled  to  Phili^opolis  in 
Thrace,**  and  afterwards  to  Gangra  in  Paphlagonia,  where 
be  was  murdered  al)oat  the  year  683.  Tii«  Jacobite  Gboreh 
oommemorates  him  on  10th  Deoembraj  18th  February,  and 
Ist  April.  Pbiloxenns,  however,  was  something  more  than  a 
man  of  action  and  of  strife :  he  was  a  scholar  and  an  elegant 
writer.   Even  Aasemani,  who  never  misses  an  oi^ortiuiify 

»Loe.eU. 

Jacob  of  Sdeasa  says  768,  of  which  that  on  the  chariot  of 
Xseklel  wsa  tbe  flrat,  and  that  on  Hary  and  Golgotha  the  laM. 
which  he  left  nnllnUied ;  see  B.O.,  L  2»:  Abbdooa,  JJe  VUa,  etc. 
p.  812. 

■I  amp.  B.O.,  L  aO!»-8S9 ;  Abbeloos,  op.  eit,  pp.  106-118l 
*  ^ngerle  has  riven  extracts  in  the  Z.D.M.Q.,  xll.,  xill.,  xtv^ 
XV.,  and XX..  and  in  bis  C&nsit.  pp.  300-^86.  The  hcmyToo 
Btmeon  Stylltes  haa  been  pobllabea  oy  Anemanl  in  the  Jen  5. 
Martyrum,  IL  280  mj. ;  that  on  rirglnity,  fbmleation.  etc.,  by  Orer* 
beck,  &  4iJkaaH<        eto.,  0)»mi  SUm^o^  that  on  Alex- 

ander the  Oreat  (perhaps  iparlonB)  by  KnOa,  Careit  Sgr.,  1807,  Ol 
66  w.  (there  la  a  German  translation  by  A.  Weber,  Da  Mor  roKft 
QtOeht  0>er  den  gUUibigeK  £3m^  Aiexaandrta.  1852) ;  on  Habblbh 
and  on  Qutyi  and  ShamQnA,  Edessene  manyre,  with  a  •ddMOd 
on  Edewa,  by  Cuieton,  Andad  Sptac  DocumemlM,  pp.  86-96;  oa 
Sbarbei  by  HSsinger,  ifon.  Sur.,  0.02.  and  on  the  cfaaiiot  of  ^ 
Uel,  with  an  Arabic  translation,  AM.,  p.  76:  two  on  the  Bleawd 
Vlniin  Mary  by  Abbeloos,  De  Vita,  etc,  pp.  308-801  -,  on  Jacob  ai 
Bethel,  on  our  Lord  and  Jacob,  the  chnrco  and  Rachel,  Leah  an! 
the  synagogue,  on  the  two  birds  (Lev.  xlv.  4),  on  tbe  two  Koatt 
(Lot.  xvl  7),  and  on  Moses's  vall  (Exod.  xxxir.  8S)  by  Zingnte, 
Jfon.  3iir.,  1. 21-00 ;  on  Tamar  by  J.  Zlngerle,  1871;  on  the  palace 
which  SL  Thomas  bnilt  for  the  king  of  India  in  Heavm  (perttaw 

Sarlous)  by  SchrOter,  In  Z.D.M.O.,  xxv.  821,  xxvUL  5M :  on  the 
11  of  tbe  idols  by  Martin.  In  Z.D.M.Q.,  xxlx.  107 ;  on  the  baptism 
of  Constantino  (perbapa  spurlooa)  by  Frothlngham,  in  the  AOi 
deOa  Aecademia  dei  Lkcei  for  ISSl-iQ  (RomerU82>.  BickeU  has 
translated  Into  German  (In  Thalhofer,  BQiL.  C8)  tbe  first  bomlb- 
on  the  Bleased  Vlnln  Mary,  that  on  Jacob  at  Bf«hel.  on  Howra 
vail,  and  on  Guryft  and  ShamOnA  Some  of  Jmeob't  bomiUes  an 
extant  in  Arabic,  and  even  in  Bthloplc.  His  primer  aa  a  diDd 
see  In  Overbeck,  op.  et-  p.  88L 
«•  B.O..  L  868. 

•>  IbbL,  II.  16;  oomp.  tlie  mmtfam  Of  him  at  Edesm  by  Joriua 
the  StyUte  in  498,  CAnmlel^  ad.  Wrl^t,  Chap.  xxx. 
«>  JKd.,  pp.  17/18. 

"  Re  wsa  liTlng  there  when  ha  wnte  to  the  monks  vt  Mafta  ti 
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of  nrUing  him,i  li  obliged  to  own  (B.O..  il.  fiO)  "Mriprit 
Syriaee,  si  qalf  aliof,  elegaatiatlme,  atqae  adeo  inter  opti- 
moB  hnjuwie  lingim  aerlptores  a  Jaeobo  Edeaaeno  otdloeari 
meniit.''  UnfortonatelywuoelyuiyofhisaainenMUworki 
lure  u  jet  been  printed.*  To  nlm  the  Syriao  Charoh  owed 
Its  flnt  teriaed  translattoa  vt  the  Seriptarea  {we  abore,  p. 
88B) ;  and  he  aim  drew  vp  an  ani^bora*  and  an  order  of 
baptumA  PoTtiODS  of  his  commentaries  on  the  Gospels  ate 
OMitBined  io  two  M8S.  in  the  Britf^  Uawmm.*  fieaidea 
sandiy  aermoni,  he  oompoaed  thirteen  homilies  on  the  CStrls- 
tlan  life  and  ebanteter,  of  wUoh  there  axe  seveTal  anoient 
oopiee  in  the  British  Hoseam.  Of  his  controvetBial  works 
the  two  moet  important  are  a  treatise  On  Ike  TWnilyaad  Ae/n- 
eoraoMoa  in  three  diaoourseSf'  and  another,  in  tea  disoomaes^ 
ahowliic  that  one  (Pereon )  of  the  Trinity  beeaine  Ineaniato 
and  snmred  bat  there  are  many  smaller  tracts  against 
tiie  Nestorians  and  Dyopbysttee.*  His  letters  are  nameroos 
and  may  be  of  some  yalae  fbr  the  eecleaiastical  history  of 
his  time.  Aasemanl  ennnentea  and  gives  extmots  nom 
■everal  of  them,"  bat  oimeof  ^emhaveai  yet  been  printed 
hi  (tall,  with  the  ezeeirfJoii  <rf  that  to  Ab&Naflv<^  98rtft 
(al-mkb).>*totliemuiksof  TeIl-'Addi,u  audtotheislesls 
Abraham  and  Oreatesof  Edcasa  regarding  Btepben  bar  MJh> 
aUi." 

Oontemporanr  with  Jacob  of  6Brfi|&  and  FUloKflniM  of 
MslbbAgb  was  tiie  panthelBt  Stephen  bar  SOdh- 
etspben       ailS,^  with  whom  both  of  these  writers  eorrw- 
taar  BOdh-     ponded,''  and  regarding  whom  the  latter  wrote 
the  above-mentioned  letter  to  the  priests  Abra- 
nam  and  Orestea.  This  man  was  the  aothor  cf 
the  work  entitled  7%«Boolo/.Hteroa«Mi,  which  he  pnblished 
noder  the  name  of  Hierotheos,  the  teacher  of  St.  INonysins 
of  Athens,'*  and  exercised  a  strong  Inflnenoe  on  the  whole 
psendo-DionysIaa  literatare.'*  Theodoslus,  patriarch  of 
Atttiooh  (887-896).  wrote  a  oommentary  on  the  Wentkem." 
Bar-Hebmns  too  made  copiooB  extracts  from  it,  which  he 
arranged  and  illustrated  with  a  commentary  chiefly  derived 
from  that  of  Theodosina." 
At  the  same  time  with  Jacob  of  SBrfigh  and  Philoxenos, 
and  in  the  same  neighborhood,  lived  one  <tf  the 
Josbna       earliest  and  beat  of  the  Syrian  historium,  the 
Stylito  monk  TSshfi'  or  Joshna.   Of  him  we 
know  nothing  but  that  he  originally  belonged 
to  the  great  oonvent  of  Za^In  near  Amid,  that  at  the  be- 
ginning of  the  6th  oentary  he  was  residing  at  Edessa,  and 
tiiat  he  dedicated  his  CkrMtele  of  the  Fenian  War"  to  an 
abbot  named  Sergins.   His  ^proving  mention  of  Jaeob** 
and  Philoxenas^  shows  that  he  was  a  Hont^yslte. 
Joshua's  Chranicie  wonid  have  been  entirely  lost  to  ns,  had 
it  not  been  for  the  thoaghtfnlnflBS  of  a  later  writer,  Dion- 
yslns  of  TeU-]Cal^rfi  (d.  815),  who  incorporated  It  with  his 

1  "Soelestlndmoi  hRratlcua"  (B.  O^ILU);  "  flagftlosMmns 
homo  "  (p.  12) ;  "  eoctestam  Del  t&nqoam  flsroa  aper derutsTerlt " 

(p. 

>  B.  0.,  II.  28  tq. :  Wright,  O^.,  Index,  p.  ISIS. 

>  Renandot,  11. 310 ;  £  0.,  UL  24. 
*aO.,11.24. 

•  Add.  17126,  dated  511,  and  Add.  IttM,  jmbably  of  eqoal  age. 

■  The  Vatican  H8.  (Anenunl.  OataL,  ULp.  217,  No.  nxz^ 
dated  664 ;  see  £.  O.,  il.  25  w.  .  ^ 

i£.0^1U27w.  The  VaUoan  H8.  Js  dated  C61;ttiat  m  the 
Brilldi  Hnseom  Add.  12164  is  at  leaM  as  old. 

>  See  a.  Om  11 46,  Nos.  U-17.  and  Wright.  ObU,D.  Ulft. 

•  B.  0..  IL  aM6.  Others  niajr  be  tSiaSl  In  Vi^flA.  <U<  p. 
1816. 

u  See  If  artin.  Orammatiea  OMomatUa  et  Oiomtrimm  Unfftae 
Sfpiacm,  p.  71. 

u  Int.  Onldl,  La  LOtera  fUomato  at  Monad  dl  7W  'AdM 
\  TUedoLBeale  Accademla  del  Unoel,  anno  oolxxxlL4884-85,Rome, 
1886.  In  the  Ettaloplc  llteratnre  there  Is  extant  a  book  entitled 
J^iBMMU,  le.,  Philoxeniu,  from  the  nune  of  Its  author, "  Philox- 
enos the  Syrian,  bishop  of  Uanbag"  (see,  for  example,  Wright, 
CaUd.,  p.  177).  It  Is  a  aeries  of  qoestfoiu  and  answenon  the  Para- 
41m  of  nUladlns,  like  the  Syriac  work  described  in  Wright,  QOaL, 
p.  icr7& 

n  See  B.O.,  IL  80 ;  Protblngham,  atmltm batSwiaOLn.  26 «. 
»  So  In  a  MS.  of  the  7lh  oenta^Brit  MnaAdd.  17163 ;  see 
Wright,  Ctabi^,  p.  &24).  The  MS8.  of  Bar-Hebmns  (Cftnm.  EeeUt., 

1.221),  bare  u\«0l>Oj  or  .  nN,n^O^.  Awemani  writes 

»«^f  Oj  (SadoM).  "  Hnnt  the  deer  "oanot  conns  be  only  a 

nickname  of  the  fkther.  Bee  F^otblngham.  op.  cA,  p.  M  w. 

"  B.  a,  L  WML  ffi ;  oomp.  Bar.H^neus,  Oron.  &ela..  1. 221. 

u  S.  0.,  IL  120,  290,  802 ;  Frothhi^am,  op.  eU..  p.  es  to.  The 
existence  of  any  good  Qreek  text  seems  to  be  very  donbUhl,  see 
Ftothiiwham,  p.  90. 

M  B.  O.,  lii.  1, 18 :  Frothtnghaa,  op.  ett.,  pp.  2  and  81. 

»  See  HS.  Brit  Hns.  Add.  fl89  (apparently  the  very  copy  nsed  by 
Bai^Hrt>nniB);  Rosen,  (Wo/., p.  74       Fr^Mhlnghsio, op.  eiL,  p.  M. 

»  Brit.  Mns.  Or.  1017  (Wrigfit,  oSaL,  pp.  8M6) ;  &VL  ijaUon. 
Ane.  fonds  138  (ZotenbeiKlUciL,  lK-176] ;  Aothli^iam, «: 
ett.,  p,  87. 

u  fed.  Wright,  p.  Ix. 

•  /Md.,ohap.llT. 

■  JMil.,eh^xrx. 


■eoonntof  the  reign  of  AnastSflioa  in  the  smaller  redaction 
of  his  own  Butorjf.  It  was  first  made  known  to  na  by  Aaae- 
mani  {BM.  OriaU.,  i,  900-383),  who  gave  a  copions  analysla 
with  some  extraeto;  and  It  is  now  generally  acknoiriedged 
to  be  one  of  the  beet,  if  not  aotoally  the  beat,  acoonni  of  the 
great  war  between  the  Persian  and  Bymntlne  emidrea 
during  the  reigns  of  ^wftdh  and  AnartasiaB  (G03-w6).** 
To  the  Indelhtigable  Aibi  Martin  belongs  tiie  credit  of  pab- 
lishing  the  mOHo  pHneap*  of  the  ^riao  text."  The  work 
waa  written  In  the  year  immediate^  aftor  the  omelu- 
•lon  of  the  war.  as  Is  shown  by  the  wium  tme  of  the  last 
chapter ;  and  It  is  much  to  be  regretted  that  the  aaSioT  did 
not  carry  oat  his  intention  of  oontinning  it,  or,  if  lie  dkt» 
tiiat  the  oontinaatlon  has  perished. 

The  intneat  which  Jacob  of  SKrligh  took  In  emy  branoh 
irf  llterataTS  was  the  means  of  bringing  Into 
notice  a  hymn-writer  of  hamble  rank,  the  dea-  Simeon 
con  Simeon  ^fi^&yft,  a  potter  by  trade,  as  his  f  (4'>arL 
name  denotes.  This  man  lived  in  the  village 
of  CMshlr,"  not  te  ftem  the  oonvrot  of  Uir  Basans,  and 
while  lie  worked  at  bis  wlieel  composed  hymns,  which  h* 
wrote  down  on  a  teblet  or  a  scroll,  as  might  be  ooovenient. 
Jacob  heard  of  him  tiom  the  monks,  paid  him  a  visit,  ad- 
mired his  hymns,  and  took  away  amne  of  them  with  him, 
at  the  same  Ume  nrging  the  au  Aor  to  dmtinne  Us  labon.* 
A  speolmen  ot  these  fSUfydM  has  been  preserved  in 
the  shwe  of  nine  hymns  oft  the  nativity  of  oar  Lord,  Brit 
Mns.  Add.  14690.  a  MS.  of  the  8th  or  9th  oentury.  «• 

About  the  same  time  flonrished  Simeon,  bishop  of  BSth 
AishAm,"  commonly  called  DMM  PkdTw6ga 
or  "  tiie  FerBian  Dintntant."  This  keen  Mono- 

Ehyslte**  was  one  of  the  tew  repreeentatives  of  Atshim 
Is  creed  in  the  Persian  territory.and  exhibited 
a  wonderftal  activity,  mental  and  bodily,  on  behalf  of  hia 
oo-rell|^nists,  traversing  the  Babylonisn  and  Persian  dis- 
tricts in  all  directions,  and  disputing  with  Manlcheea,  Dai- 
sanltea,  Elutychians,  and  Nestorians.*  After  one  of  these 
dispntetlons,  at  which  tiie  Neatorlan  catholicus  Bftbhal 
(498-603)  was  present,**  Simeon  was  made  bishop, a  dignity 
which  he  had  declined  on  several  previous  occasions.  He 
visited  06rti  (al-Qinb)  more  than  once,  and  died  during 
his  third  residence  at  Constantinople,  whither  he  had  come 
to  aee  the  empress  Theodora.***  Assemanl  states,  on  the 
antbovity  of  Dlooyslns  of  Tell-MabrS,  that  be  was  blshop^ 
of  Bfith  Arsbim  from  510  to  S16,  bat  the  Syriac  passage 
which  he  qnotee  merely  gives  the  Jbruit  of  610.  If,  however, 
the  Btatemento  of  John  of  E^hesos,  who  knew  him  person- 
ally, be  correct,  he  was  probabW  made  bishop  before  60S,, 
the  date  of  B&bbal's  decease.**  His  death  most  have  taken 
place  before  648,  in  which  year  Theodora  departed  this  life. 
Besides  an  anaphora,**  we  poflBeas  only  twolettoa  of  Simeim, 
which  are  both  of  consldenUe  interest.  The  one  Is  en- 
titled Oa  Aw-foasid  and  A*  Beet  of  the  Natorian»!**  It  deab 
with  the  origin  and  spread  of  NestorianlBm  in  the  East,  but 
from  the  bitterest  and  narrowest  sectarian  point  of  view.*^ 
The  other,  which  la  much  more  valuable.  Is  addressed  to 
Simeon,  riiboC  of  Qabb(iU,**aud  treato<tf  the  peaecotion  of 
the  GhrisUans  at  N|Jrin  by  Dhfi  Nowis,  king  ot  al-Tamaa^ 
In  the  year  SBS."  H  Is  dated  SM,  In  which  year  the  writer 
was  himaelf  at  9ira  (al-^^rah). 

See.  for  example,  the  use  that  has  been  made  of  It  In  D» 
Salnt-MartlD's  notes  to  Lobean's  SiM.  dtt  Bat^pin,  vol.  viL 

■>  avoi^qued€JomUUSIifUte,lgn,inyo\.yLotw  AMa^ 
fir     Kmh^  d.  MoraatUmdt*.  Another  edltlm  was  pubUshedlqr 
Wright,  The  OtraiaStti/ Mm  Me  1882. 

"  i^L   or  fi-k-^. 

«  See  the  narraUve  by  Jacob  of  EdesM  In  Wriiftt,  QOaL,  p.  602  ; 
andcomp.  B.  O.,  L  12I,1LS2Z;  Bax-Hebnens,  Cwon.  Ado.,  L  IflL 


__  JlMenearSelewdaand  Cteslphon;  Bar-Hebneus, Cbva. 

^xiet.,  II.  86. 

**  Assemanl  has  tried  U>  whitewash  him,  but  with  little  sncceu; 
B.  O.,  L  342  sg.  If  he  had  had  before  blm  the  acconnt  of  Simeon  by 
John  of  Ephesns  (Land,  Anted.  Sur.,  IL  76-88),  be  irould  probably 
have  abandoned  the  attempt  in  olMiut  SeeOuldl.  LaLdteraai 
SlMeoiu  Veaoorndt  BOh-AriSm  Mprai  MarttH  Omerm,  1881,  pp.  4-7. 

■>  See  Bar-HebtmiB,  CAroa,  Asia.,  IL  86,  1. 189 ;  comp.  B.  0.,  L 
841, 11.  409,  111.  1.  408. 

«>  Land.  Antxd.  9ifr.,  IL  82,  L 12. 

■  JUd.,  II.  87,  last  line.  ■  B.  0..  Ui.  1, 437. 

•  Ibid..  I.  iiA. 

M  IbH.,  L  S4& 

•  Pint  minted  In  S.  0..  L  846  m.,  from  Ae  Vatican  Ha  exxxv, 

{OalaL.  111.  214). 

AlnJabbOl.  Or  le  U  JabboL  on  the  east  bank  of  the  Tigris,, 
between  an-Nu'mAnlyah  and  Wisl(r 

"  First  printed  In  B.  0.,  L  364  tq.,  according  to  the  text  offered 
by  John  of  Ephesus  In  his  IBMory.  There  Is,  however,  a  longer 
andbettertextlnaUB.oftbeHuBeoBorKlanoand  In  Brit  Hns. 
Add.  146B0.  from  which  It  has  been  reedfted  (with  an  excellent 
Intiodnctloa,  translatioa,  and  notes)  by  Ouldl,  £a  hetten  di 
atewsg.  etc.,  Beale  Aeeademia  del  Uncel.  1881.  To  this  work. 
the  reader  a  refened  Ibr  all  the  docoments  bsaring  on  Qm 
snttfeet. 
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To  tlie  same  age  and  sect  aa  Simeon  belongod  John  bar 

CursiM  (Kii«M«()>,  bishop  of  TelUL  or  Constan- 
JObnbar  tina.  He  wm  a  oatiTe  of  CalliBiona  (ar-Ba^kah ), 
Chuinia.       of  good  fiunily,  and  was  oatefollj  educated  bj 

his  widowed  mother,  who  pat  blm  into  tiae 
army  at  the  age  of  twenty.  He  would  not,  however,  be 
hindered  from  quittiiui  the  aerrioe  after  a  few  jmn  and 
beooming  a  monk.  Sabaeqaently,  in  519,  he  .was  imised  to 
the  dignl^  of  blahop  of  Telia,  whence  he  was  expelled 
Justin  in  63X.  In  633  he  visited  Constantinople,  and  on  his 
return  to  the  East  was  seized  hj  his  enemies  in  the  monn- 
taina  at  Siidi^  and  dragged  to  Niaibis,  ma'aln^  and  Antiooh, 
wharehedledin  S38»atthe  age  of  HAr-An,  having  been 
for  a  year  and  riz  days  a  dose  prifoner  in  the  convent  of 
the  Comes  ManassS  by  order  of  the  cruel  persecntor  f^h- 
ralm,  patriarch  of  Antiooh  (Ga&-54A).  His  life  was  written 
1^  his  disciple  ^iaa  (of  Dftrat).*  "Die  Jacobite  Oiiuoh 
oommemotatoa  him  on  the  6th  of  Febmanr.  Canons  hj 
John  of  TelU  are  extant  In  seven]  HS3.  In  tiie  BritiA 
Hnseom  and  elsewhere.*  The  questions  put  to  him  by  Ser- 
glus  with  his  replies  have  boea  published  by  Lamy>  His 
creed  or  oonfeeefon  faith,  addressed  to  the  convents  in 
and  aronnd  TelU,  is  ftmnd  in  Brit  Mas.  Add.  14549  {CataL, 
p.  431),  and  an  exposition  of  the  Trisaglon  inCod.  Vatellx. 
lOatoi.,  ill.  314)  and  Bodl.  Marsh.  101  (Payne  Smith,  OaHU^ 
p.  463,  Ko.  SO). 
Another  of  the  nnfortnnate  Monophysite  bishops  whom 

Jnstin  expelled  from  their  sees  (in  519)  was 
M&ri  ui.  H&rft  of  Amtd,  the  third  bishop  of  the  name, 
of  Amid.      He  was  banished,  with  his  qrnodll  and  with 

Isidore,  bishop  of  ^en>neshrin  '(^nnesrin),  ia 
the  first  instance  to  Petra,  but  was  afterwards  allowed  to  go 
to  Alexandria,*  where  he  died  in  about  eight  years.'  Ac- 
cording to  Assemani  (BiU.  Orient.,  ii.  &\  comp.  p.  169), 
Mir6  wrote  a  commentary  on  the  Gospels.  It  wonld  seem, 
however,  from  a  passage  of  Zaoharias  Bhetor,*  that  Miri 
merely  prefixed  a  short  prologue  in  Greek  to  a  copy  of  the 
Gospels  which  he  had  procured  at  Alexandria,'  and  that 
this  MS.  contained  (as  might  be  expeoted)  the  perlcope  on 
the  woman  taken  in  adultery  ( Jolm  vilL  8-11).  That  the 
fiyriao  translations  of  the  prol(^e  and  perioiqie  were  made 
by  himself  is  oowhere  stated. 
Tot  another  sufferer  at  the  hsjids  of  Justin  was  John  bar 

^htftnyft  (Aphthonia,  his  mother's  name).' 
John  bar  He  was  iMot  of  the  eonvent  of  St.  Thomas  at 
AphtOovt.    Selenoia  fapiMwentiy  in  Pieria,  on  the  Orontes). 

which  was  lamons  as  a  school  fur/the  stndy  of 
Greek  literature.  Being  expelled  theuce,  he  removed  with 
his  whole  broOierbood  to  ^en-ueshre  (the  EagW  Nest)  on 
the  Enphrates,  opposite  Europos  ( JeraUs),  where  he  founded 
a  new  convent  and  school  that  more  than  rivalled  the  parent 
estab]  iahment,  for  here  Thomas  of  Heraolea,  Jacob  of  Edessa, 
and  others  received  th«ir  training  in  Greek  letters.**  His 
JJft,  written  by  a  diaciide,  ia  «Etant  in  Brit  Mas.  Add. 
12174.U  Aoom^  to  Dtonyrins  of  TeU-HaM.  M  quoted 
by  AaMmaai  (Ise.  eU.),  he  died  bt  638.  He  wrote  a  oom- 
mentary  on  ue  Song  of  Songs,  some  extracts  from  whieh 
are  preserved  in  a  Catena  Pslrmn  iu  the  British  Museum 
{Add.  1£L68,  f.  188b),  a  oonsidenUe  nomber  of  hymns,** 
and  a  blogiaiAy  of  avwem  of  Antloeh,"  wUeh  magb  have 
been  his  ust  woA,  as  he  snrvlved  Sevuns  oa^  abont  nine 
months. 

We  now  oome  to  the  man  who  was  the  real  founder  of  the 
Jaoobite  Church  in  Aida,  and  from  whmn  Uie 
Jacob  JaooUtea  took  their  uyne,  Jaeob  bar  TheopM* 
Bnid««nl.  Ids,  aumamed  "  BnidS'iQa''**,  beeatts*  his  drea 
consisted  of  a  barda'tkd  or  coarse  horae^oth, 
which  be  never  changed  till  it  became  quite  ragged.**  What 
AaHwmani  oonld  leazn  regarding  bim  he  has  pattMtether  In 
the^.  Orisnt,  iL  ainee  then  our  sonieea  of  Inlbr- 

1  The  nme  of  the  Ikther  Is  also  given  as  Cnrens  and  Cvrlacns. 
Aasamani's  Baraus  (B.O.,  IL  H)  Is  a  misleading. 

>  There  are  two  copl««  in  the  Bridsb  Uusenm,  edited  by  Elern, 
mi  Lam  von  JoManueM  van  mu  door  Bku,  1883;  see  siso  the  Li/e 
hj^J^<a^^ialMaa,  Anted.  Btr.,alvh. 

pp.  oww. 
^  Bee  Land,  .ifleod.       iL  U». 
'TWcCpTm*. 

>  iind.,m.mm. 

.  *  Oompare  irtiat  Is  said  of  his  fine  library  and  of  its  ultimate 
depo^tton  at  Ai^,  Md.,  p.  aifi. 

*  See  Bar-Hebneos,  Cttron.  Eede*.,  1 267, 289,  and  comp.  pp.  258, 
SBB.  m.;  Bofflnann,  AimBm,  p.  U2,  note  im 

»Beenbr  examiae,1^t  Hns.  Add.  171M  (Wright,  Oaidt.,  p. 

u  Cited  in  Brit  Uns.  Add.  um  (Wrl^  Ootal.  p.  flSft). 
HtrsnaUyoormptedlntoBaradans;  the  form  niMn^  seems 
tobalnoortect;  seeBsi^Hebrmii,  OkroN.  Ad^  11.  fl7. 
usee  Land,  AiMeit.iVr..  11.  sn.       »  ObmpIalsoU.  S9B,sn. 


mation  have  been  largelv  iuoreased,  especially  by  the  pnb* 
lication  (tf  the  E(xl«naft\cal  Hutoty  of  John  M  ^keeu  bj 
Cnreton  and  of  the  same  writer's  Lmt  in  I^d's  Anted.  Sp-^ 
ii."  On  a  careful  study  of  these  is  based  Klin's  ezmUoat 
hook  JaeobittBaradmia,M8tiehtm^der8ipriadieMtmtm^ 
Ktrk,  1882.  Jaoobwastheson  of  TbeophUus  bar  Ma*iia,  spriest 
of  Telia  or  Constantina,  and  the  child  of  his  old  age.  After 
receiving  a  good  education,  he  was  entered  at  the  mnnisKii 
of  PMlta  (or  the  Qoarxy  ),>*  close  by  the  village  irfOmnmttU 
in  Mount  Izala  (or  Izla),"  not  fiv  from  TelU.  About  627- 
538  he  and  another  miHik  of  TelU,  named  Seigins,  were 
aent  to  Constantinmie  In  defence  of  thdr  Csith,  and.  beiu 
flivonblr  leoetved  by  the  empn«  Tbeodma,  fliey  nauinw 
iban  fifteen  yean.  Meantime  the  peraecnticms  of  Os 
Monophysitea,  more  especially  that  of  536-S37  by  ^hi^ 
of  Autioeh,  seemed  to  have  imuhed  their  purty,  deqrits  aU 
the  efforts  of  the  devoted  John  of  TelU  and  John  of 
Hmhnstus.**  HiiB  state  a(  matteta  excited  the  rdigioes 
seal  of  al'IOritii  ibn  Jabalah,  the  Arab  king  of  Obanan,  who 
came  to  Constantinople  in  542-543,  and  urged  Theodora  ts 
send  two  or  three  bishops  to  Syria.  Accordingly  two  wen 
consecrated  by  Theodonns,  the  exiled  pateiarch  of  Alexia. 
dria,  namely  Theodtne  as  bishop  of  Boabm,  wUh  JurisdletioB 
over  the  provinces  of  PaleeUne  and  Arabia,  a&d  Jaeob  is 
bishop  of  Edeaaa,  with  lorisdietion  over  all  Syiw  and  Asls. 
From  thia  time  forward  Jacob's  life  was  one  d  ceaseless  toil 
and  hardship.  He  visited  in  person  and  on  foot  slnoit 
every  part  of  his  vast  diocese,  oonsecrating  deacons  sad 
priests,  atrengthening  the  weak,  and  bringing  back  those 
who  had  erred  from  tite  true  fitith.  But  to  rastore  the 
Monophysite  Choioh  bishops  ware  neeewary,  and  the  eoa* 
secration  of  a  bishop  required  the  presence  of  at  least  tbne 
others.  Selecting  a  P^eet  named  Conon  from  CUioa 
and  another  named  Engenloa  from  Isanria,  he  tnvelied 
with  them  to  Constantinople  and  thence  to  Alezandris, 
with  letters  of  reoommendation  fttnn  the  patriarch  Thso- 
doslns.  At  Alexandria  Conon  ^ras  ordainod  bishop  of 
Tarsus  lb  CHlicia  and  Eugenius  bishop  of  Seleuda  in  lasaris, 
whilst  Antoninus  and  Antonina  were  consecrated  for 
dlooeaee  in  Syria.  On  his  return  to  Syria  other  bishops  wer» 
appointed  to  seea  there  and  in  Asia,  among  the  latter  the 
historian  John  of  Ephesus  ;  and  so  the  work  piosreesed,  till 
at  last  Jacob's  efforts  were  crowned  by  the  enthroning  of 
his  old  friend  Sergina  as  patriarch  of  Autioeh  (in  544). 
Sergiua  died  in  647,  and  the  see  runained  vacant  for  three 
years,  after  which,  by  the  advice  of  Theodoelns,  Jacob  and 
his  bishopa  ehoee  Paul,  an  abbot  of  Alexandria,  to  be  their 

Ghtriareh.  Of  the  subsequent  internal  strifes  among  the 
onophysitea  themselTea  we  oanuot  here  apeak.  Ilie  aged 
Jaoob  Bat  out  cmoe  more  in  tiie  year  S78  to  visit  DamiiBi 
patriarch  of  Alexuidria,  hat  died  mt  the  Egyptiao  ftoatler  in 
the  convent  of  Uar  Bomanns  or  of  CaslonrHere  his  zem^aa 
rested  in  peace  till  622,  when  they  were  stolen  by  the  emis- 
sariee  of  ZaechlBna,  biidKm  of  TeUL  and  buried  witii  much 
pomp  hi  the  monaMoR  of  PtsfltL"  HIa  eommeamorafaa 
takes  place  <m  88tb  November,  Slat  March,  and  Slst  Jn^. 
Jacobs  life  was  too  active  and  busy  to  admit  of  bis  writins 
much;  We  may  mention  an  anapfaota,"  sundry  lettea,* 
a  OTeed  or  oonfassion  of  fiaithfpreserved  In  Arabic  aad  a 
seewdsiy  Bthiopie  tnuialatlon,*'^and  a  homily  for  the  ftMt 
of  the  annnndaAlon,  also  extant  only  in  an  Axabio  tnarisp 
tion.» 

Conspienoos  among  the  aoholarsof  thisage  for  his  kamrl* 
edge  of  Greek,  and  nuwe  espedally  of  the 
Anstotelian  philosophy,  was  Sergina,  priest  Btagmvl 
andazohiaterof  Bia*aln.  He  wis,  however,  if  BtfWs. 
Zaoharias  Bhetor  may  be  trusted,  a  man  of  loose 
morals  Mid  avarieions."  He  Journeyed  in  BBS  tnm 
Bia'ain  to  Antiooh  to  lodge  a  com^alnt  before  the 
patriarch  Epbralm  ai^nst  his  biahop  A^as."  J«t 
at  this  time  the  exiled  Severos  of  AnttoA  and  Thee* 
doriuB  of  Alazaodrla,  ss  well  as  the  Splits  mook  ZFM, 
were  living  with  Antiiimua  of  OooatentiDOple  under  the 

»  The  life  at  p.  ai9  is  of  course  byJohnof  AsU;  thatatp.SH 
can  hardly  be  called  his  In  ttspresont  form,  tboo^  he  m»  osia 
collected  most  of  the  materiaA;  sea  Klejn,  oe.  dL  pp^  M,U6<|> 

»  Land,o)).ci(..p.  a6S,U.C7. 
»  Ibid.,  p.  872. 1.  2. 
»  lbid..p.m. 

See  the  account  of  this  "translation'' by  CTriaeaB.bltlu»itf 
Hard«  (Mlrldln).  In  Brit.  Hns.  Add.  12174  (Wii&t,  CUtaCpTimi. 
"  Translated     RenaudoC.  II  »»8.  ' 

Translated  ftam  the  Oredt  originals  in  Brit.  Uob.  Add.  UMl; 
see  Wrigtit,  OabU.,  p.  701 ;  Kleyn,  op.  dL,  pp.  Ift4-1M. 

See  the  Arabic  text  in  Kleyn,  op-  <d-  p.  121  m.  ;  the  nUsfie 
venlon  has  been  edited  by  OoralU  In  Z.dJi.0..  xzx.  417  aa. 
^  BodL  Hunt  100  (Payne  Smith.  OataL.  p.  448,  Ka  6). 
•*  Land,  Ajfued.  a^.,  IIL  2BB,  IL  U-U ;  compw  Bar-Hebnt« 
Chnm.  Eeetet.,  1. 207. 

«  Bar-H^tnns  (CARM.gttlBL.L20n  hM  AsooUos  (see  also  J. 
0.11.823).  but  Asytusbeoiiaot:  aae.^Hed.4r..  111.  aad 
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pratMtioaorUieflmiMreHTheodoE».  This  aUimod  Bphmlm, 
wbo  wuni  to  have  loand  »  willing  tool  in  Sei|;iiM.  At  any 
rate  Iio  tont  bim  to  Borne  with  letters  to  Agspetiu,  who 
travelled  with  him  to  Oonatantinople  in  the  spring  of  536, 
and  procured  tbe  depaaition  and  baaiahment  of  the  Hoao> 
pbnitfls.  Sergios  died  at  Conatantlnople  almoat  immedi- 
ately afterwaidfl,  and  Agapetaa  ftollowed  bim  in  a  few  days, 
wherein  John  of  E^esns  and  Zacbariaa  Rhetor  dearly  see 
the  jodgment  of  Heaven,'  As  a  man  of  letten  Sergios  was 
to  the  Monophysitfls  what  Probns  was  to  tiie  Neetorians : 
he  was  the  first*  to  make  them  aoqaainted  with  the 
worlcB  of  Aristotle  by  means  of  tnnslatioos  and  commenta- 
ries. 'Abhd-lsbS',  it  is  true,  gives  Sergios  a  plaoe  in. bis 
catali^e  of  Nestorian  writers,*  and  states  that  he  composed 
"  enositions  of  logic  "  or  **  dialectics  " ;  hot  he  merely  does  so 
In  the  same  way  and  on  the  same  grounds  that  he  registers 
tbe  name  of  Jacob  of  Edessa  as  the  aathor  of  "  annals  and  a 
dmniole."*  The  books  were  too  valaable  for  him  to  insist 
en  the  heresy  of  the  writers.  In  the  ease  of  Sergitia  there 
was  an  additional  reason.  The  man  was  well  known  in  the 
East,*  many  of  bis  workk  being  dedicated  to  bis  Mend  and 

Supil  Theodore,  afterwards  Neetorian  bishop  of  Hara  or 
[eTv(seep.879^/Va).*  What  remains  of  Sergins's  labors  is 
mostly  contained  in  a  dngie  US.  of  the  7th  oentory  (BriL 
Mns.  Add.  146S8).T  Of  translations  ttom  tbe  Greek  we  find 
in  this  volume  the  Imtaoge  of  Porphyry,  followed  by  tbe 
so-called  ToMa  Arpftyrtii"  the  OUegoriet  of  Aristotle,*  the 
ii«^  Kdmmtt  wptf  'AUfwifn,^  and  ft  traatlse  on  the  Hmlt-^kot 
thewdl-known  Uifl  ^-wcVrt  but  a  wholly  dUbrent  tcaoCate 
In  five  short  sections.  It  also  contains  Smgios's  own  treatise 
on  lo^c,  addressed  to  Theodore,  wbiob  Is  unfortunately 
impemot;  a  tnct  (m  nention  and  afflrmatlim ;  a  treatise, 
likewise  addreaied  to  ITModon^  Om  tka  Omum  tf  the  CM- 
wrsa,  menrdimg  to  Ms  vtant  of  ^riiMI^showfaif  Aewtt  U  a 
«*rel«;  a  trace  0%  Qomu,  ^piaet^  md  indimdiu^iy ;  and  a 
third  tract  addressed  to  Theodore,  0*  the  ^ed'oa  and  InfueMe 
of  the  Moon,  explanatory  and  iUnstrative  of  Oalen's  Oc^ 
Mfwlmm  Mmib^,  Nt.  itL£  with  a  short  appendix  "On  tbe 
Motaon  of  the  Son."  Here  too  we  find  part  (sections  11, 
12)  of  his  version  of  the  Art  QrtKmimanca  of  Dionysins 
Thiax,  a  larger  portion  (sections  IIHSO)  being  contained  in 
Brit  Mas.  Add.  14620  (Wright,  Cslaj.,  p.  808)."  There  is  a 
leholion  of  Set|^as  on  tbe  term  nAf^  in  Brit.  Hns.  Add. 
14090  (see  Wiight,  Cbtol.,  n.  1162).  In  his  capacity  of 
physician,  Sergius  translated  part  of  tbe  works  of  Galen. 
Brit.  Mus.  Add.  14661  oontains  books  vl.-vili.  of  tbe  treatise 
iJeSistpfionm  Utdiemumiunm  ywapsrasMnHs  ae  FtaUtatUbfU 
(Wright,  CUoL.  p.  addressed  to  Theodore;  and  in 

Brit.  Has.  Add.  17156  ^ere  are  three  leaves,  two  of  which 
contain  fragments  of  the  An  Jfadtoa,  and  one  of  tbe  treatise 
Dt  Aiimtmtonm  fbCHttafOw  (Wright,  CUot.,  p.  1188).^*  As 
one  <tf  the  dergy,  he  wsstod  his  time  in  maldng  a  transla- 
tion of  the  worta  which  pawed  anderthe  luune  of  IMmiy- 

1  Land,  JMOtf.  Bur.,  11. 19 ;  111.  290. 

*  Bar^Hebneus,  cwon.  ayr.,  «2  (trans.,  p.  69) ;  tee  also  the  BUL 
DuwuL.  UO  (trans.,  p.  H)  and  254  (trans.,  p.  172). 

•  J5.  0..ilLL87. 

*  JUd.,73a. 

■  He  may  even  be  Uentlcal  with  the  Senrlns  mentioned  by 
Agatblai  as  residing  as  tbe  Penlan  oonrt  where  he  traadated 
into  Greek  a  hlstwy  of  the  kings  of  Penda :  see  B.  O.,  111.  1, 87. 
note  S;  Beuan,  Dt  FkttomipUa  Ptr^paUUca  ojMd  ^/n»,  UB2,  va, 
24-25. 

•  B.  O..  111.  1, 147 ;  Benan,  up.  eO.,  p.  2». 

T  Wright,  Cbfa/.,  p.  UM  tq.:  oomp.  Benan,  9.  dt,  p.  9S  so.; 
JbNra.^«fti(.,l»2.4&tserlBS.V(d.zlz.p.SUML 

*  TherelaaftagmentoftlieAv«9>alsolnMt.lCiis.Add.l618 
(WHgbt,  OaHA.  p.  788). 

•  In  tbeTatloan  VS.  dvUl.  (CUaL,  Ut  808,  Ho.  vl.)  this  transla- 
tton  Is  wnotf  y  aseribed  to  Jscob  of  Bdessa,  wbo  could  bardly 
have  been  more  than  a  boy  M  tbe  time  when  the  118.  In  the 
British  Museum  was  tnu)scnbed.  Besides,  the  version  Is  not  Id 
his  style.  The  Paris  HS.  Anden  fbods  t«l  nataraUy  repeats  this 
midake  (Zotenberg,  OabiL,  v-  90Z)-  In  OataL  BOl.  Paiat.  Medtc, 
cod.  czctL,  It  Is  likewise  erroneooily  attributed  to  ^on^  Ibn 
Ishtk  (comp.  Benan,  De  PttOot,  ArwoL  op.  Syros,  p.  H,  note  S). 
The  Berlin  HS.  Alt.  Best.  SS  oontains  as  No.  7  a  tieatiieof  Serglns 
on  the  cuworfef  addressed  to  Philothens. 

»  Edited  by  Luarde.  Anal.  Syr.,  p.  184  ag. ;  see  V.  RyssSl,  Mer 

part  L 1680,  part  IL  1881.  In  part  L  p.  4  Proftssor  Ryssd  speaks 
of  this  version  as  "eln  Helsterwerk  der  UeberseuiiiuiBkunst "  : 
and  in  part  IL  p.  10  he  says :  "  Die  Uebersetmnc  der  Scbrift 
K6citm  sehllesst  slch  anib  ennta  an  den  Text  oes  griechlsoben 
Oritlnales  an.  Dass  wtr  deshalb  dlese  Uebenetsang  als  elne  Im 
besten  Slnne  wortgetrene  beselchnen  kAnnen,  nlgt  schon  elne 
Tenrlekibang  mltder  Uteiniscbeu  Beatbettong  des  AiHilefus  rpn 
Ifaaaura."  This  opinion  serves  to  rectify  tbe  Judgment  of  Tbn 
AU  Ofalbt'ab  (1.  2(h)  that  Sergius  was  only  a  mediocre  translator, 
and  that  bis  work  needed  revIsloD  by  the  later  Honaln  Ibn  ISUk. 
i>  See  eacbao.  /ncdtfa  Syr.,  pp.  101-126. 

u  This  identlficatlOB  Is  due  to  Merx ;  see  Dbmi/tH  Tkrads  Art 
Cframmattca,  ed.  Uhllg,  p.  xllv.  tg.  Herx  has  treated  of  an  old, 
but  independent.  Armenian  veruon  In  tbe  same  book,  p.  Ivll.  sg. 

u  See  fierx's  article  In  ZDJt.0.,  zxxlx.  (t88b),  p.  387  so. 

M  See  Saebau,  Aed.  80r.,tp.  8M1. 


sius  the  Areopuite.^  Brit  Kos.  Add.  12161^*  oontains  this 
version  with  the  introdnctimi  and  Tiotes  of  Phocas  bar 
Serglns  of  Edessa,"  a  writer  of  the  8th  century,  as  appears 
flrom  bis  citing  Atbanadns  IL  and  Jaoob  of  Edessa.  In 
Brit.  Mas.  Add.  SSSTO"  we  And  Se^os's  own  introdoetion 
and  the  eommentarr  of  a  later  writer,  Theodora  bar 
!krfldi.» 

If  Serglns  was  the  Probns  of  the  Konophysites,  their 
Ha*ni  was  Puil,  bishop  of  OsUinloos  (at^  Pftaiof 
BaUcab),*  who,  being  expelled  from  his  see  callinlcus. 
in  619,  betook  himself  to  Edessa  and  there 
devoted  himself  to  tbe  task  of  translating  the  works 
of  Severus  into  Syriac.  We  know  for  certain*^  that 
he  edited  versions  of  tbe  oorreepondenoe  of  Sevenis  and 
Julian  of  HallcamsssuB  on  the  corruptibility  or  incorrupt- 
ibility of  the  body  of  Christ,  with  a  dlsooniae  of  Severus 
against  Julian** ;  of  the  treatise  against  tbe  Additiotu  or 
Ammdieet  of  Julian.*  and  agsinst  the  last  apology  of 
JnUau** ;  of  that  against  the  Manlebeee ;  and  of  tbe  Pftila- 
MW.*  Probably  by  bim  are  tbe  older  translations  of  the 
BomiliK  Qdhedralsa*  and  ttiat  of  the  correspondence  of 
Sei^QS  Grammaticos  and  Sevems  regarding  the  doctrine 
of  tiie  two  natures  in  Christ,*'  possibly,  too,  the  translation 
of  tbe  treatise  against  Jtiba  Grammaticos  of  Ctaesarea*"  and 
of  some  other  works  which  are  known  to  ns  only  liy  a  few 
scattered  citations.*  Hence  be  is  called  by  tbe  Jacobites 
MMuukMkimi  OhaiMtkmi,  "tbe  Translator  of  Books."M 

This  seems  the  proper  place  to  make  mention  of  a  most 
Important  thoogh  anonymons  work,  the  trans- 
lation of  the  so-called  OivU  Lam  of  the  Emperon  ^"^^ffS. 
ChMtoiUms,  ThtodoA**^  ami  Leo,  which  lies  at  gmi^m. 
the  root  of  all  subseqaent  Christian  Oriental  "v™^ 
legislation  in  eoeleslMtieal.  Jndiidal,  and  i»ivato  matters." 
Hie  ^riae  vetaion,  made  from  a  Greek  ordinal,  exists  in 
two  manuscripts,"  the  older  of  which  undeniably  belongs 
to  the  earlier  part  of  tbe  6th  oentunr.  Tbe  work  itself  ap- 
pears, aoeording  to  the  researehes  of  Bmns  (op.  ait.,  pp.  318- 
319),  to  date  fkmn  tiie  time  of  tita  empennr  BaaUlsous  (Brit. 
H tis.  Add.  475-177),  who  was  a  bvom  of  tiie  Jbrnopbysites ; 
the  Syriao  translation  Is  aseribed  to  a  Monophyaite  monk 
of  Mabb5gh  or  Hlerapolls  lOitL,  p.  15S).  The  Paris  VS. 
probably  represents  a  Nestorian  revision  of  tiie  9tii  or  10th 
century  at  (Biwbdad)  BiwhdUh  {Wd^  p.  166).  Tbe  ddest 
MS.  of  the  seeraAry  Atible  verdon  is  dated  1366  {ibid.,  p. 
164),  but  it  has  been  traced  back  to  the  time  of  tbe  Nesto- 
rian lawyer  Abu  '1-Far^j  'Abdallah  ibn  af-Taiyib  (who  died 
1043),  whether  made  by  him  or  not  {iitd^  p.  177).  It  be- 
longs to  tbe  same  class  as  the  London  -Syriae,  but  la  based 

"  See  Fiotblngham,  SUpDm  bar  amtoiM,  ^  t. 
"  See Wr^tticUaf., pTw. 

"  B.  O., L46B.  Aasemanl erroneously  plaoes  bim  belbn  Jaoob 
of  Edessa. 
u  See  Wright,  OataL.  p.  500. 

*  There  are  also  old  HSS.  of  SergloiTs  version  In  the  Vatican, 
Chfal.,  Ui.  Hos.  ovlL  (p.  S8).  ocUv.  (p.  &42).  Bai^Hebreus  states 
(BUUDipKUt..  p.  168  i  nnmsl.,  p.  99)  that  Serglns  translated  Into 
Syriae  the  SiftUaoma  of  the  Alexandrian  priest  and  phnlclan 


Aaron,  and  added  to  It  two  books ;  bat  Stelnschnelder  [Al-FSrabl, 
p.  166,  note  2)  says  that  this  is  a  mistake,  and  that  the  real  antbor 
of  the  two  additional  boc^  was  the  Arable  translator  Hisaija. 
walbl  or  Htaujls.  The  translator  of  the  Oeoponlca.  Al-FbU^ 
ar-BOmtpoh  (Leyden,  cod.  414  Warn. ;  COlai.,  Ui.  211)  and  Joint 
translator  of  the  Uryi\^  v^i^mtia  of  PtolemT  (Leyden,  cod.  680 
Warn. ;  (MiZ.,  111.  80),  by  name  Seijls  or  Serjan  (Sergius  or  Set» 
gfini)  Ibn  ar-BOmI,  seems  to  be  a  qolte  different  person  of  later 

*  B.  0.,  II.  46.  He  Is  to  be  distinguished  (h»n  his  namesake 
and  contemporary,  PauL  bishop  of  Eflesss,  who  was  banished  to 
Enohalta  in  0S2  (S.  0.,  i  409-411),  restored  to  Us  see  In  .'UK  (OM.. 
p.  418),  and  died  In  the  foUowiw  year;  whereas  Paul  of  Csillnl. 
cos  was  working  at  Bdessa  In  UfTnee  p.  8B0  Mhi). 

■■  Thanks  In  part  to  a  noteiUtheendttf  Cod.  V8tcxl.(aiftil.. 
fU.  22s :  comp.  B.O.,  he.  dL). 

"  Completed  In  (08 ;  God.  Vat.  cxL  ;  Brit  Hiis.  Add.  17200 
(Wright,  OcM.,  p.  6H>. 

Cod.  Vat  ;  Brit  Hub.  Add.  ims  (Vrlght,  OataL,  p.  SfiS). 
datedUS. 

M  Brit  Hus.  Add.  12168. 
There  Is  a  long  extract  Clom  this  work  In  Cod.  Vat.  cxL 
(OataL,  111.  282). 

»  Brit  Mob.  Add.  14609,  dated  689;  Cod.  Vat  exUL.  dated  Ml ; 
oxUll.,  dated  GSS:  ccIvL 
■  Brit  Hus.  Add.  171M. 
»  Brit  Hus.  Add.  17210-11, 1ZU7. 

«  Compare,  fbr  example,  Wrl^t,  Cbtat.,  p.  1828.  The  tnnilft' 
tlonof  theOe(oUkwistfaework,notof  FmiofCalUnletH,lKUaf 
an  abbpt  Paul,  who  executed  U  In  the  Island  of  Cyprus  (see  p.  aSD 


passsge  quoted  by  Aisemani  (B.O.,  1. 409,  note  2) 
however,  to  oonfbund  him  with  bis  namesake  of  Ede—. 

a  B.0.,1U.  1,287,  note  6,m83S-8B9,  BSl  oc^2;  comp.  Brans 
and  Saohaa,  Sgriach-RSmiMAa  JveeMibwA,  1880,  pp.  176-lBO. 

*•  Brtt  Has.  Add.  14B38  (Wright,  CUaL,  p.  177),  and  Paris, 
Bnppl.  88  (Zotenbeig,  OaUO.,  p.  7fi  col.  1.  No.  IS).  The  text  of  the 
former  was  first  pubUshed  by  Land  (Anted.  S^.,  1. 30-64),  with  a 
latin  translation.  Both  have  been  edited  and  translated,  along 
with  the  Arabic  and  Armenian  veislmis,  with  tiatislstlons  and  » 
teamed  aK>*'*tni,  bf  Brans  and  Saehan,  ^p.  oIL 
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on  ft  better  text,  soch  as  that  of  the  fra^eDt  fn  Brit.  Ka>. 
Add.  18S95  (ibid.,  p.  172).^  Of  the  secondary  ArmenUui 
truulatlon  the  sune  is  to  be  said  as  of  the  Anblc  The 
oldest  MS.  of  it  dates  from  1328,  bat  it  probably  goes  as  tu 
back  as  the  end  of  the  12th  centaxy  (ibid.,n.  164).  The 
Oeorgian  TersioD,  of  which  there  is  a  MS.  at  SL  FeteiBbnxg, 
is  most  likely  an  oAhoot  of  the  Armenian. 

Another  scholar,  besides  Sevgins,  whom  'Abhd-bh&' 
jih.  wrongly  claims  as  a  Neetorian  is  Al^il-dh'em- 

db'emmeh.   >°eh,  metropolitan  of  Tkghiith  (Tekrit).  He 

appears,  on  the  oonbary,  to  have  been  the  head 
of  the  Monophysites  in  the  Persian  territory.  According 
to  Bar-Hebraas,*  he  was  appointed  by  Christopher,  eatholi- 
CDS  of  the  Armenians,  to  be  bishop  of  Beth 'ArUiye,*  bat 
was  promoted  by  Jacob  Burd6'aa&  in  559  to  the  see  of  Ta- 
gbrith,  where  he  ordained  many  priests  and  fminded  two 
monasteries.  Among  his  nameroos converts  Arom  heatben- 
iam  WM  a  yoathfal  member  of  the  royal  fiu^jlj  *>f  Persia, 
whom  he  baptized  by  the  nune  of  George.  "Hiis  excited 
the  anger  of  Khosrau  L  Andeharwan,  who  ordered  the 
bishop  to  be  beheaded  (2d  Angast,  575).  As  a  writer  A^tfi- 
dh'emmSh  seems  to  have  been  more  of  a  philosopher  Uian 
a  tiieologlan.*  He  wrote  Mgfintlt  the  Peirian  priestiiood 
and  against  the  Cheek  pbilosophen,  a  book  of  deflnltfons. 
a  treatise  on  logic,  on  mewill  in  two  disooarsea,  on  the  eonl 
and  on  man  as  the  microcosm,  and  a  treatise  on  the  compo- 
sition of  man  as  ooasisting  of  aonl  and  body.*  He  is  aW 
mentioned  by  later  aothon  as  a  writer  on  grammar.* 
Somewhat  Defbre  this  time  a  monk  of  Edena  whose  name 

is  nnknown  to  as,  tried  his  hand  at  the  compo- 

sition  of  a  tripartite  historical  romance,' — a 
[^rinalwh  ^'"tory  of  Constantine  and  his  three  sons;  an 
muioea      aoeount  of  EoseUns,  bishop  of  Bmncu  and  his 

mSbrings  at  the  bands  of  Julian  the  Apostate ; 
and  a  history  of  Jovian  or,  as  the  Orientals  nsnally  call  him, 
Jovlnian,  nnder  Julian  and  dnring  his  own  reign.  The 
whole  pnrpotta  to  be  written  by  one  Aploris  or  AplfiUris 
{ApoUfoariiuT],  an  offlebd  at  tiie  court  of  Jovian,  at  there- 
qaest  of 'Abbda,  sMxA  of  SndrGn  (?)  M&^idtA.  with  a  view 
to  the  conversion  of  the  heathens.  All  three  parts  contain 
bnt  a  very  small  qnanti  ty  of  historical  &ctB  or  dates,  and  deal 
in tbegrossestezaggerationsand inventions.  TettheSyriao 
i^le  is  pare,  and  we  gain  from  the  book  a  good  idea  of  the 
way  la  which  the  author's  coantrymen  thonght  and  spoke 
and  acted.  This  romance  has  been  publiidied  by  Hoff- 
mann,* and  NSIdeke  has  given  a  fhll  aooonnt  of  it,  with  an 
abridged  translation,  in  Z.  D.  M.  0.,  xxviU.  p.  263  »q.  He 
places  the  time  of  composition  between  602  and  532.  It  is 
curious  to  find  that  this  romance  most  tiave  been  known  in 
an  Arabic  translation  to  the  historian  at>-T^bari,  who  treats 
it  as  a  genuine  hittorioal  document.*  From  him  it  has 
passed  to  the  Kamil  of  Ibn  al- Athir,  1. 283  ig.,  and  the  .^JbUdr 
at-BoAar  of  Abu  '1-Fidft  (Bitt.  AnteiOimiea,  ed.  Fleischer, 

S.  84).  Ibn  Wa^ih  al-Ya'^bl  seems  in  his  AntuUif^  to  have 
rawn  from  the  same  source,  tbongh  independently  of 
Tftbari,  and  so  also  al-MasfUtl,  JTiiH^  adh-DkahtA,  ii.  323. 
Bar-Hebmus  has  also  made  some  use  of  it  in  his  Cktvmoon, 
ed.  Brans  and  Kiisch,  pp.  68^.  No  doubt,  too,  It  is  the 
work  attributed  by  'Abhd-Ishd'  to  the  grave  eoolesiastical 
historian  Socrates,  who,  as  he  says,^'  wrote  "  a  history  of  the 
emperors  Constantine  and  Jovinian." 

Another,  bnt  much  Inferior,  romance,  of  which  Juliu  is 
the  hero,  is  contained  in  Brit.  Has.  Add.  7192,  a  manu- 
script of  the  7th  century.  It  has  been  edited  by  Hofi^nann, 
op-  PP-  242-260.  and  translated  by  NoldAe,  Z.  D.  M. 
xxviit.  6«>-674.  We  shall  not  be  far  wrong  in  assigniiu  it 
likewise  to  the  6th  century,  though  it  Is  probably  rather 
later  than  that  Just  noticed. 

Of  real  historical  value,  on  the  oontnuryi  is  the  anony- 
_  .  moQs  Chnmieon  Bdeueuum,  rortanatdr  pre- 
^^^^  served  to  us  In  the  VatkMi  MS.  dxlii.,"  and 
edited  by  Assemanl  in  B,0.,  i.  388-417.  There 
is  an  English  translation  of  it  in  the  Jottm.  of  Soured  Lit., 
1664,  vol.  V.  (new  ser.),  p.  28  sg.  It  begins  with  A.3r.  180, 
bnt  the  entrifls  are  very  sparse  till  we  reach  A-Gr.  618  (202 

1  Wright,  CWoL,  p.  1184. 

«  Cftron.  Eeda„  11.  99 ;  comp.  B.O.,  ii.  4U,  lU.  1, 192,  note  8. 

*  BA-'arbayft,  the  district  between  ivislbis  and  the 

*  B.  0„  lU.  1, 192. 

*  Of  this  Iwt  partis  extant  In  Brit  UosLAdd.  14690  (Wright, 

CWai.,  p.  802). 

*  See  B.0„  liL  1, 2&6,  note  2. 

'  Contained  in  Brit  Hus.  Add.  14C41,  if  1-181,  a  HB.  Of  the  flth 

centary. 
a  JtManot  do-  Abtranniffe,  1880. 

*  AVP^ri.  ArmtUaA-^ag.;  see  NSldeke,  In  ZlAJf.t?.,  zzvill. 
291-292,  and  gachidUederPmermd  Amber  mrZeUderSammidm, 
p.  69n. 

w  K^.  Houtsma,  1. 182-188. 
u  S.O.,  iU.1,41. 
>*  See  CUtO.,  UL  S39. 


A.V.).  Thelastof  them  refers  to  the  year  64<^  about  whiA 
time  the  little  book  most  have  been  eom^led.  The  aatlur 
made  use  of  the  anhives  ttf  Edeaia  and  other  doeamenti 
now  lost  to  OS,  as  well  as  of  the  Clnmiele  of  Joshua  tlie 
Stylite  (see  above,  p.  873).  In  religions  matters  he  is  not  a 
violent  partisan,  nor  given  to  the  use  of  harsh  woid^  a 
Uiing  to  be  noted  in  tite  age  In  whicdi  he  lived. 

Another  writer  of  flrst-rate  importanoe  as  a  hkAorian  la 
John,  bi^op  of  Asia  or  Ephesos, the  teacher  ,  .  , 
of  the  heathen,"  "  the  overseer  of  the  heathen."  „ 
and  **  the  idol-breaker,"  as  he  loves  to  style  EpbesiM. 
himself.**  He  was  a  native  of  Amid,"  uid  must 
have  lieen  bom  early  in  the  6th  oentnry,  according  to  Land 
abont  COS.  He  was  ordained  deacon  in  the  convent  of  St 
John  in  629,  when  he  must  liave  been  at  least  twenty  yeua 
of  age.**  In  634  the  terrible  pestllenoe  of  the  reign  tff 
Jnsnnian  broke  out,  and  at  ^t  time  John  was  in  Palm- 
tine,"  having,  doubtless,  fled  from  Amid  to  avoid  the  perse- 
cution of  the  Monophysites  by  Abraham  bar  Kili  (T)  of 
TelUL  bishop  of  ^mid  (n<om  abont  520  to  546),  and  Ephralm 
bu  Applao  of  Amid,  patriarch  of  Antdoch  (629-&(4),  "  a 
much  worse  persecator  than  Paul  or  EnphrasliM.""  Is  SS& 
we  And  him  at  OonstantizioiAck  where  in  the  fUlowiag 
vear,  according  to  Bu-Hebneos,*"  he  became  blsbt^  of  the 
Monophysites  in  sncceeslon  to  the  deposed  Anthimos.  Be 
this  as  it  may,  he  was  certainly  received  with  great  Cavor 
by  JnatinlaD,  whose  friendship  and  confidence  he  erjoyed 
tar  thirty  yean,  and  "  had  the  admtalstsatifm  of  ttie  entiT« 
revennea  m  all  the  congr^atlons  of  ^e  bdievers  (i.e.,  the 
Monophysites)  In  Constantinople  and  everywhere  else."** 
Wishing  to  root  out  heathenism  in  Asia  Minor,  obviously 
for  political  as  well  as  religlotis  reasons,  the  empeiDr  ap- 

Eainted  John  to  be  his  mlaioua^  bidum.**  In  this  taw 
e  had  great  snooess,  to  which  his  ^tAfnl  Mend  and  fU- 
low-laborer  for  thirty-five  years,  Deuterios,  largely  oontrib- 
nted.*'  He  iDtereeted  himself,  too,  in  the  missionary  ef- 
forts of  Julian,  Theodore,  and  Longlnns  among  the  Knbiaaa 
and  Alodni.**  In  646  the  empenvr  employed  nun  In  aeateh- 
ing  out  and  putting  down  the  secrrt  practice  of  idolatry  in 
Constantinople  and  its  neighborhood.**  After  the  death 
of  his  patron  thefortunes  of  John  soon  underwent  a  change^ 
Bk.  i.  of  the  tiiirdpart  of  bis  History  oommenoes  with  the 
persecution  nnder  Justin  in  671,  in  which  he  suffered  Im- 
prisonment." His  friend  Denterius,  whom  he  had  made 
bishop  of  C^ria,  was  also  persecuted,  and  died  at  OmstaDti* 
nople.*  From  this  time  forward  John's  story  is  that  <tfhiB 
party,  and  the  evidently  confused  and  diaordned  state  of  his 
Hu&ry  is  ftilly  explained  and  excused  by  his  own  words 
in  bk.  U.  60,  where  he  tells  ns**  "  that  most  of  these  histor- 
ies were  written  at  tiie  very  time  when  the  persecution 
was  going  on,  and  under  the  difficulties  caused  by  its  pi«e- 
sure ;  and  it  was  even  necessary  that  friends  slioold  re- 
move the  leaves  on  which  these  cliapters  were  inscribed, 
and  every  other  particle  of  writing,  and  conceal  them  in  vari- 
ous places,  where  they  sometimes  remained  for  twoor  tiiree 
years.  When  therefore  matters  occurred  which  the  writer 
wished  to  record,  It  was  possible  that  he  might  have  partly 
spoken  of  them  before,  but  he  bad  no  papers  or  notes  by 
which  to  rud  and  know  whether  they  had  been  described 
or  not.  If  therefbre  he  did  not  remember  that  he  had  re- 
corded them,  at  some  subsequent  time  he  jpobiddy  again 
proceeded  to  their  detail ;  and  therefbre  occasionally  Uie 
same  snUcct  is  recorded  in  more  chapters  than  one ;  nor 
afterwuds  did  he  ever  find  a  fitting  tune  for  plainly  and 
clearly  anaaglng  them  in  an  orderly  narrative."  Smne  o£ 
the  chMton  are  actually  dated  at  varioos  times  bun  AQr. 
68e(S76A.D.)to8Be(686).  The  tune  and  place  <tfhto  death 
are  unknown,  bat  ha  caimoC  have  lived  hmg  after  68E,  bdns 

u  See  Eeties.  HM.,  ed.  Curelon,  bk.  U.  ch.  4  and  bk.  UL  rtt  M: 
Land,  Anted.  Bir-.  11. 2H,  L  26. 
"  B.O.,  ii.  88:  Bar-Hebrsus,  Chrtm.  Xcdet.,  L  US. 
u  2r.0.,il.,  i>ttwrt.d0  Jfo»cipAH<^P.e>3CT.;  Land,  Ja«cd. 

174,11.8.9. 
U£.0.,tl.8&«. 

"  E.H.,  ed.  Gnreton,  bk.  1.  cb.  xti. :  comp.  AO,  H.  U. 

u  Omm.  Eede$.,  1. 196. 

»  B.H.,  ed.  Coieton,  bk.  v.  ch.  1. 

■*  iMd.,  bk.  IL  ch.  44;  bk.111.  cb.  86,87;  comp.  £.0.,U.8&. 
*>  £  /r,  ed.  Onreton,  bk.  li  ch.  44. 

*  ibid.,  bk.  It.  ch.  S-8, 4frM ;  comp.  Bar-Hebrffius.  Cbnm.  EeHeg.. 
L  399,  How  lu9t  his  views  were  as  a  mlndonary  may  be  seen  tnm 
bk.  iv.  ch.  eo,  where  he  says  "  that  It  was  not  right  that  to  aoer- 
lixig  and  heathen  people,  who  asked  to  be  converted  to  ChrMan- 
Ity  and  to  learn  the  fear  of  God,  there  ihonld  be  sent  by  letter, 
before  everything  that  was  neoessary  for  tbeir  edUcatlML  am- 
fbston  and  offence  and  the  revUIngs  of  Oirlntlane  sgaliut  Cbns- 
Uans." 

"  B.a,  li.  85.  ,  . 

M  JE.  b!,  ed.  Cureton.  bk.  L  oh.l7 ;  bk.  11.  ch.  4-7.  Of  oqliistl^ 
proceedings  he  complains  in  bk,  iL  di.  41,  when  he  usa  Us 
wmoimmaw,  etc 

»  e.H..  ed.  Cuiettm.  hk.  U.  ch.  44. 
■*  F^nte  Smith's  translation,  p.  IM. 
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th«n  ftboot  eighty  yean  of  age.*  His  greatest  literary  work 
Is  hli  BeeUtitutiai  malory  in  thiee  puti,  the  flrst  two  of 
«iiieh,a>beliiiiisdf  telli  as,*  embnoed,  in  six  books  each, 
the  ponod  fiom  JolloB  Qtmr  to  tiie  seTeath  yettt  ot  JwMn 
II.,  whilst  the  third,  also  la  six  books,  carried  on  the  tale 
to  the  end  of  the  anther's  life.  The  fltat  part  is  entirely 
loat  Of  the  leooud  we  have  eoploiu  excenrts  in  the  CkromUle 
of  Dtonyiiai  of  Tell-]lj4x9  and  In  two  HSS.  in  the  foltiah 
Hnsenm.*  Th«  third  has  fiutanately  etMue  down  to  na, 
though  with  conBidenble  lacann,  in  Brit.  Miu.  Add.  14640 
{of  the  7th  oentary).'  This  book  ia  worthy  of  all  praise 
for  the  falnees  and  aocnraoy  of  its  information  and  tiie  evi- 
dent atriTing  of  the  anthor  after  impartial!^.  The  Syrlao 
a^le,  however,  is  very  awkward  and  involved,  and  aboands 
in  Greek  words  and  phraaea.  Of  seanjely  leas  valne  for  the 
history  of  his  own  time  la  another  work  entitled  BiograpMet 
o/  Baitem  Bainla,  men  and  women,  contained  in  Brit.  Uns. 
Add.  14647,  ff.  2-136.*  Theee  Uves  were  gathered  into  one 
corpas  aboot  569,  as  appears  from  the  aocoant  of  the  combi- 
nation of  the  monaateriea  of  Amid  daring  the  porsecntion 
of  631,  which  was  put  on  paper  in  667,^  and  from  the  history 
of  the  convent  of  St.  John,  extending  from  its  foundation 
in  369  to  668."  To  theae  lives  Land  has  added  throe  more, 
which  are  ascribed  in  UBS.  to  John,  bat  do  not  seem  to 
have  been  inoladed  in  this  collection." 
Tht  name  of  Zacharias  Bhetor  or  Scholastlens,  bishop  of 

MItylSnfi  in  Lesbos,'*  most  next  be  mentioned, 
HjI^^'*'    for,  though  a  Oreek  aathor,  hia  work  has 

entered  into  the  Syriac  literature  as  part  of  a 
compilation  by  a  Syrian  monk.  The  EetMatliaU  Hiatoty 
of  2aoharias  aeems  to  have  terminated  aboot  tiie  year  618, 
whereas  his  Syriac  translator  was  writing  as  late  as  669,'' 
and  even  later.  The  MS.  in  the  British  Xosenm,  Add. 
17202,"  cannot  be  yonnger  tiian  tiie  beginning  of  the  7th 
oentary,  and  is  clearly  the  ennpilation  of  a  Monophyslte, 
who  used  Zacharias  as  hia  chief  anthority  in  bo^  iii.-vi. ; 
whereas  bodu  i.,  li.,  and  vii.-xii.  were  gathered  from  dif- 
ferent sooroes,  snch  as  Hoses  of  Aggel  (about  550-^0), 
Simeon  of  Bith  Arahitn  (see  above,  p.  873).  Mira  of  Amid 
(see  above^  p.  873),  the  correspoDdenee  <ur  JnUan  of  Hall- 
earaaaana  and  Sevems  of  Antioch  (see  above,  p.  875),  tiie 
history  of  John  of  Epheaos,"  etc  In  a  Syriac  MS.  in  the 
Vatican  (No.  cxlv.)"  we  find  a  series  of  extracts  from  this 
Syriac  work  (f.  78  as  a  continaation  of  oopions  excerpts 
tnm  tlie  Qnek  hiatorlea  cX  Soonttes  and  Tbeodoret.  The 
last  of  tfaflie,  on  the  pablfe  bnildlngs,  statnea,  and  other 
decorations  of  the  city  of  Bom^  has  been  carefliUy  re- 
edited  and  annotated  1^  (3iiidi.» 

We  tarn  from  the  historians  to  the  ascetic  writers  of  this 
emtary,  who  seem  to  have  been  nune  prised  by  tiiefr 
couDtiymen,  thongh  br  less  valoable  to  na.  And  first  we 
-  .  mention  the  anthor  who  is  commonly  called 

John  Sftbha»  or  "  the  Aged,"  facing  him  here 

on  the  authority  of  Aisemani  (B.O^  i.  433),  for 
'Abhd<!ahfi'elaimshimasaKeatorian(.B.O.,Utl,10S).  His 

1  See  Land,  Joanna  BUefu^  wm  Epkaoe.  dertnle  MMe  KircS- 
saJMitorilw.lsSB.  A  very  usefhl  book. 

■  KB.,  ed.  Cnreton,  bk.  1.  cfa.  3. 
'  B.O.,il.  100:  comi).  pp.  8&-90. 

*  Add.  14847  (dated  eS).  ff.  Add.  I46S0  fdated  875).  01 
18»-a06.  Edited  by  lAnd,jln«ed.8krr.,il.  389-329  and  885-891.  See 
also  a  small  ftument,  OitL.  86S.  ftom  Add.  12164,  L  201  b. 

>  Edited  by  Cateton,  18&S.  There  Is  an  En^ish  translBtion  by 
B.  Payne  Smith,  1860,  and  «  German  one  by  MhOufelder.  ISSlj. 

*  Edited  by  Land,  Anted.  Syr.,  IL 1-288. 

\  Nealaop.l9UlaattwollneiL 

■  iMd..  IL  28B,  11.  2,  S. 

*  aid.,  11. 818-362.  That  of  Jacob  Bi]rde*Sn&  (iUd.,p.  364)  U  not 
big,  at  least  in  Its  present  shape  (see  above,  p.  883).  There  ix  a 
flllghtt  y  dlflbrent  redaction  of  It  In  the  Bibl.  Natlim.  at  Parte,  Ano. 
fonds  144  (Zutenberg,  ClitaL,  p.  187). 

■0  See  lAnd,  Jbomics  BtiAaf  wn  J^Aesos,  p.  85  w.,  and  Anted. 
Sgr.,  ill..  Preface. 
"  Land.  Anted.  Arr.,  Ul.  pp.  zL,  xU.,  and  p.  ft,  1. 21  aa. 
a  See  Wright,  o3aL,  p.  1^  tq. 

»  NotafewchapierBlnbookavll.-z.  seem  to  be  derived,  in  part 
at  any  rate,  ftam  tne  second  part  of  the  EcckfioMkal  HiMiry. 

1*  OaUa.,  ill.  2SS;  B.O.,  11.  5*  «t/  Hal,  Serfptorwn  VOenm  Kom 
CWreetto,  X.  pp.  xi-xlv..  332-888.  TheM8.,whtph  AeBemani  calls 
"  perretustun,  Syrlscb  Uteris  stroughy Us  ezaratHs  "  (p.  268),  is  not 
likely  to  be  earlier  than  the  middle  nt  the  8th  centiirr,  as  It  con- 
tains the  work  of  the  patriarch  Ellas,  who  sat  from  Tim  to  728. 

»  It  Trxto  SiTiaco  della  Deacriziont  rti  Roma,  etc.,  ftom  the  Bufl* 
tfno  (faUa  OommiatUme  Arc}uiM)gica  di  Itotna,  fksc.  Iv.  anno  1884 
(Home.  1885).  It  ii>  also  extant  in  a  shorter  fbrm  in  Brit.  Hus. 
Add.  12161,  f.  168a  (See  Wright,  OalaL,T>.  S64;  Ouldl,  p.  286  w.). 

"  There  is  some  uncertainty  about  lUB  name.  Tn  ff  r.l  Iffl.ftwp 

mani  gives  1i!U^*»*  Oc*  ^I^mCU,  John  of  Dllelta.  which, 
be  says  (p.  488),  1>  a  convent  at  Nineveh,  on  the  opposite  bank  of 
the  Tigris  from  Mosul.  In  voL  111.  1.103  he  prints  Ol£u^V9  OCl 
ylsaOa.  which  he  rendeis  JoHuias  Daliatheni^  wi,  ftom  ad- 

Daliyab,  i^Ull  probably  meaning  DallyatUUlk  IbnTuik.on 
(be  tight  bank  nt  &t  Enpfaraus  bdow  arSalikafa  and  Ha&M 


Jbrutt  is  given  as  about  550.  His  writings  consist  of  short 
sermons  or  tracts,  exclasively  intended  for  the  training  and 
stnd^  of  monks  and  ecanobitee,  and  a  nnmber  of  letters. 
'Ahhd-Uifi'  (loe.  eU.)  says:  "he  composed  two  volumes^ 
besides  moamfdl  epiatiefl,  on  the  monastic  life."  They 
were  collected'^  by  his  brother,  who  has  prefixed  a  brief 
$ipologr,  at  the  end  of  whloh  the  reader  may  find  a  cnrions 
example  of  sAbeted  hnmlUty  (B.O^  1.  dSS).^"  Two  short 
specimens  of  the  style  of  "  the  splHtoal  old  man,"  oAShnith 
oT'TvUfinl,  are  printed  in  Zingerle's  Monummta  Sffr.,  ].  lOi^ 
104. 

A  little  jonior  to  John  S&bhi  was  the  even  more  widely 
known  Inac  of  Nineveh,"  to  whom  the  Kes- 
torians  also  lay  claim.*"  His  date  is  fixed,  as  Isaac  of 
Assemanl  points  ont,  by  the  facts  of  bis  citing  Nineveh. 
Jacob  of  Sfarftgb  and  corresponding  vrith  Simeon 
Stylites  the  younger  or  Thaamastorites,  who  died  in  693. 
According  to  the  Arabic  biography,  printed  In  B.O.,  i.  444, 
he  was  a  monk  of  the  convent  of  HSr  Matthew  at  Hoanl, 
and  aflerwaids  became  bishop  of  that  ci^,  bat  soon  re- 
signed  his  offloe  and  retired  to  the  desert  of  SkSte  in  Egypt, 
where  he  composed  his  ascetic  works.  According  to  'Abbd- 
ish5'  (B.O.,  iii.  1, 104),  Isaac  "  wrote  seven  volumes  on  the 
gnidanoe  of  the  Spirit,  and  on  the  Divine  mysteries  and 
jndgmentB  and  dii^tensatioo."  Many  of  his  discourses  and 
epistles  have  been  catalogued  by  Assraoani,  B,0.,  i.  446-460. 
The  MS.  Vat.  oxxlv.  oonteins  the  first  half  of  his  writings 
(Cbtoi.,  iii.  143),  and  similarly  MSS.  Brit.  Mns.  Add.  14632 
and  14633.^  The  Arabic  translation  is  divided  into  four 
books ;  the  Ethioplc  is  naturally  derived  from  the  Arabic. 
A  Qreek  version  was  made  from  the  original  Syriac  by  two 
monks  of  St.  Saba,  near  Jerusalem,  named  I^tricios  and 
Abraamlns,  on  which  see  Assemani,  B.O.,  1. 445,  and  Bickell, 
CbnspecfMi,  p.  26.  The  only  printed  apeolmena  of  his  dia* 
coarses  are  two  in  Zingerle's  JfoawMenta        i,  97-101. 

Another  aathor  of  Uiis  class,  bat  of  less  maik,  is  Ab»< 
ham  of  Nephtar,**  who  flonrished  towards  the 
end  of  the  6th  century  and  in  the  early  part  of  Abiabam 
tbe7tb."  Him,  too,  the  Nestorians  claim  as  ofNephtar. 
theirs.**  'Abdh-ishS'speaksof "varionsworks'* 
of  his,>>bat  oa^libiwies  saem  to  eontaln  only  eight  short 
discourses,  the  titles  of  which  are  given  by  Assemani,  B.O., 
i.  464.*  They  have  been  translated  into  Arabic,  and  tbete 
was  fUso  a  Peiraian  venion  oC  them  by  Job  the  monk  {B.O^ 
lU.  1,431). 

We  recOTdheie  the  name  of  Hoses  <tfAggSl  as  being  one 
of  those  who,  after  Babbnli,  undertook  the 
translation  of  the  writings  of  Cyril  of  Alex-  Hoses  of 
andria  Into  Syriac  He  made  a  version  of  the  Agg^ 
CVnAyni,  at  the  request  of  a  monk  named 
Faj^natios,  from  whose  lettei*'  we  learn  tiist  the  treatise 
On  FTors&tp  m  apirU  and  tn  Trtdh  had  been  already  trans- 
lated", whilst  from  the  reply  of  Mosea,  as  quoted  in  B.O., 
il.  82-83,  it  is  obvioaa  that  he  was  vrriting  after  the  death 
of  Philoxenns  and  the  choreplsooptts  Polyearp.  Hence  we 
may  place  him  aoon  after  the  middle  of  the  century,  say 
from&50tor)70.  Much  later  be  cannot  be,  iiecanse  his  trans- 
lation of  the  History  of  Moses  and  Aaynth  (see  above,  p. 
866)  baa  been  admitted  into  the  Syriac  compilation  that 
passes  under  the  name  of  Zacharias  Bhetor  (see  above,  p. 
877;.« 

UftUkiboTauk.  In  the  Vatloan  CUofofftu  he  calls  htan  Dalla- 
themdsi^^tlng.  however.  In  S<yriac  l^^iViul?-  But  how  can 
OlnsJb**mc«n  '^f  ad-Dallyah"  (| r r N ■)?  FoUowIugthe 
analogyof**ff"0^^?  «-fiO  ,  i^oy jft*  ^*ert*,»nd 
the  like,  it  onght  rather  to  mean  "  John  of  the  Vme-Branehea," 
or"  John  wltb  the  Varicose  Veins,"  or  (as  In  Arabic)  "John  of  tbe 
Backets." 

H  See  Wright,  CUoI..  p. 86t,j:  IntbeAO..t4S4,Assemanlgtves 
an  Arabic  version  at  It  ftom  a  Vatleau  HB. 

>■  Fora  list  of  them  In  Syriac  and  Arabic,  see  B.O.t  L  485-444. 
and  comp.  Wrlrht.  Ctotol.,pp.6ae,ML  eeo.STOfNo.  U>  There  Is 
also  an  Ethlnplc  veniou,  Aragdv/l  MmfaaOuA,  made  from  the 
Arabic;  see  Zo&nbsrg,  QUat.  da  MSS,  EUtbpknt  de  la  Bfbl.  IMion.. 
No.  115.  p,  134. 

»  fl.O..  i.444. 

X  WriKht.ailEd:.pp.6W,07B. 
>  AlsowrittenKeuiparandKephrBth;seeAssemanl,aifa&  VaL, 
UI.138.  But.  as  we  can  And  no  trace  of  any  snch  town  as  Nephtar. 

tbensmeof  may  have  some  other  origin. 

•«  BO..m.l.l9l,notel. 

*t  rompareWright,<WaI..p.l87,No.IM.      •  B.O..  tlL  l.im. 
»  There  seem  to  be  ten  In  Cod.  Vat.  ecoezix. ;  see  ICal,  fti^K 

Vetl.  yiiva  CoU.,  v.  6ft. 

"  Cod.  Vat.  cvl!.  (Cbtol..  ill.  S3) ;  Onldl,  SmUeonH  deOa  B.  Aeca- 
dmin  fffi  Lincfi,  Mar  and  June,  1888,  p.  899  tq. 

»  BrU.Mus.  Add.  12160,  SlS6-2BM)eaii  data S58 (Wright,  Oatal., 
p.  491). 

*  or  the  Vatican  HS.  of  the  Qkaknn  only  five  leaves  remain 
(Oaifd,.  ili.M).  and  the  HS.  In  the  British  Uusenm,  Add.  1«K,  Is 
very  Imperftet  tWrl^t,  CWoL,  p.  48n.  As  Oo<di  has  shown,  theas 
two  3iSS.  are  mer*^  the  d^fsEtaaiMkrs  of  toe  codex. 


">  JMd.,lli.  I.IM. 
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{f/IB  CBRTRT. 


P«ter  of  Otiiinleiu  (ar-BsUah),  Jaooblte  paMuch  of 
Aotioeh,  578-60V  oeaedrTes  mention  on  aceonnt 
PMtr  of  of  hii  hnge  oontcorenikl  fawtti—  gainst  D»- 
dlUnleiu.  miao,  patelarch  of  Alexandria,  maniuoriirts  of 
purto  of  wbich,  of  the  7th  and  8th  oentariee, 
are  extant  iu  the  Vatican  and  the  British  ICnsenm.'  Other 
writinn  of  bii  aza  an  an^h<nak'  a  ihort  treatiie  acainst 
tte  IMthelati,*  nndry  letters,*  and  a  metrical  hondlT  on 
the  Craoiflxton  of  otur  Lord.'  In  the  diapnte  between  aim 
and  DamlM  was  involved  his  syneelliu  and  saceeaeor  Ja- 
lian,  who  defended  Peter  against  an  attack  made  upon  bim 
hr  Se^os  the  Armenian, bishop  of  Edessa,aad  his  Invther 
John.' 

Of  the  nnmeroDS  Neatorlaa  writers  of  tlie  6th  cento ry  we 
Qafortanatel7  know  bot  little  more  than  can  be  learned 
from  the  catalogue  of  'Abbd-IshS'.  Their  works  have 
either  been  loet,  or  die  very  few  of  them  have  as  yet 
reaehed  oar  Enxopean  libnuiea. 
The  meoesBor  m  Nan^  (lUwye,  p.  870)  in  the  school  of 

Nisibis  was  his  sister's  son  Abraham,'  who 
Abraham  most  have  fled  firom  Edessa  with  bis  nncle." 
ofMldbls.     His  principal  writings  are  commentaries  on 

Joshua,  Judges,  Kings,  Eocleeiasticns,  Isaiah, 
the  twelve  m  inor  propheta,  Daniel,  and  the  Song  of  Songs.'^ 
To  him  socoeeded  as  teaoher  John,  also  a  disciple  of  Nar- 

sai.ii  He  wrote  eommentariee  on  Exodns, 
Jlohn  of  Leviticns,  and  Nnmbers,  Job,  Jeremiah,  Eie- 
mriUs.        kiel,  a&d  Proyerbe ;  also  controversial  lamtisea 

^Cftlnst  the  Uagi  or  Persian  priesthood,  the 
Jews,  and  (Christian)  heretics;  a  book  of  qaeettons  on  the 
OU  and  New  Testaments :  and  Tariooa  hymns.  If  the  di»- 
oonrses  on  the  plagne  at  Nislbis  >■  and  the  death  of  Khosrao 
I.  Anteharw&n  be  really  by  him,  he  was  alive  as  late  as  570, 
in  the  spring  of  which  year  that  mooarch  died." 
John  was  followed  by  Joseph  Hazaya,'*  another  disciple 

of  Narsai,'^  aod  the  first  Syriac  grammarian. 
JoaaA  Of  him  Bar-Hebnens  observes"  that  "be 
HOi^       changed  the  Edessene  (or  Western)  mode  of 

reading  into  the  Eastern  mode  wbich  the  Nes- 
tOTians  employ ;  otherwise  during  the  whtde  time  of  Narsal 
they  Qsed  to  read  like  as  Westerns."  He  was  the  Invoitor 
of  some  of  the  Syriac  signs  of  Interpanction,"  and  wrote  a 
treatise  on  gtammar  and  another  on  words  that  are  spelled 
with  the  same  letten  bot  have  dUforent  meanings.i' 
Of  Mftr4bhft"  the  Elder,  eatholicas  fh)in  636  to  66^  we 

have  already  noken  above  a  translator  <n  the 
Uir-abbt  I.  Scrtptaree  (p.  865).  He  was  a  convert  from  the 

Zoroastrian  religion,  and  seems  to  have  been  a 
man  of  great  taleot  and  versatility,  as  be  mastered  both 

I  S.O.,U.K,  882,  BsrHebmuii,  Chnm.  Stdet-,  1. 2S0. 

•  B.O.,  II.  77-8a ;  com,  B«^Heb^«ua,  Chron.  Kctia.,  i.  367. 

•  B.O.,  11.77. 

•  BriL  Hns.  Add.  I2US,  f.  2B1  b  (Wright,  CtaW.,  p.  961). 

•  Wright.  Oifaf..  p.  1SI4. 

•  Brit  Uu.  Add.  14601  (Wright,  OataL,  p. 

t  £.0^11.888:  Bu-Bebima»,droa,JSixia.,i.2Sa. 

•  £.  O.,  111.  1, 71.  Asumanl  woald  seem  to  have  eonfimnded 
him  «^  a  later  Abraham  of  BMi  BabbaU;  see  bis  note,  Jff.  A, 
IlL  lt,im. 

■  There  seems  to  be  no  reascm  for  Iduitifying  talm  with  Abra- 
ham "the  Hede."  whom  Simeon  of  BMt  Airiiim  nioknames 
"the  Heater  or  Baths"  (B.  a,L862). 

n  The  hvmn  appended  to  Nestorian  copies  of  the  Psalter  prob- 
ablj  pertains  to  tfils  Abraham  and  not  to  the  later  Abraham  of 
Btth  lUbban  (see.  for  example,  Brit.  Has.  Add.  7166.  f.  I67b); 
eomp.  Bfckell,  CbMpetfu*.  p.  87,  and  HoffhianD,  Opuse.  Nator.,  zL 
note2. 

"  ?;  ?"Jtl-  \  ^  Here  again  Assemani  seems  to  have  mixed 

Sibhi  erf  Beth  Qarmal ;  see  bis  additional  notes  In  £.  O.  lit  l. 
831.  ?0B.  ■ 

"  Owing  the  ttane  of  the  ostholloi  Joseph  and  EseUel,  from 
002  to  67B;  see  A  0..  IL.  418, 4S8,  note  % 

u  tha  hymn  In  the  Nestorian  1CB8.  of  the  Psalter  (mentltmed 
In  note  2S  abOTO)  la  probably  by  this  John  and  not  by  (he  later 
Man  of  Beth  Kabban :  eomp.  Hoinaann'i  note  refertea  to  above, 
nie  monastery  of  Rabban  ZekhAIsbd'  (or  bh6's«kh4)  In  Disen 
was  not  flmnded  tUl  about  S9&  and  zekhi.IsbO'  hlms^  did  not 
dlettutbetblrteenthycarttf  Ehoscaa  IL  Farwes,O0B;  see  A  0.. 
UL  1,472. 

"  J.e..of  ^AhwlsorKtaQatstln.  Hemnstnotbeoonfoanded 
wtthJosndi  ^asiiyl,  of  whom  we  diaU  speak  hereafter  (see  p. 

»  Ou^HebTWDS.  OtroK.  Eed^.  IL  78,  says  that  Joseph  HQzftyft 
was  the  immediate sacoessor  of  Narsal;  but  the  Nestorian  writer 
cited  by  Asaemanl  (B.  0..  111.  IjM)  is  likely  to  be  better  informed. 
The  paSHge  qootad  ibid.,  p.  8S^  pdnls  bi  the  mme  direction ; 
Mknp.  also  B.  O.,  ill.  2,  cmzxvli. 

"  Zoe.eAl;  eomji.  B.  0.,  1L407. 

"  SeeWfl^t,<fiai.,p.l07.coL2.  Assemani (0.a,lll.l,«l,ool. 
2)  has  mistranslated  the  words  UU  t^tA  ^W*^  v*^ 


Comp.  Holftnann,  Opate.  Ntttor..  Till.  xL 
u  Beriln.  Royal  Library,  Sachao  226, 4. 
K  Bar-Hebrsos,  {Bmra  gnmmaOeala,  ed.  Martin,  If.  77. 
*  Proper^  iar(l>ahbi,  but  we  shall  witte  HirAiUL 


the  Greek  and  Syriac  languages.  Beoeiving  baptism  at 
Hdrtft  (aJ-^ii^)  ttvm  a  teadier  named  Jostwh,  he  went 
lor  U>o  poxpowa  of  stndr  to  NiAiis.  and  afterwards  to 
Edessa,  where  he  and  his  teacher  ThomM"  tranalated  into 
Syriac  the  liturgy  of  Neatcnius.**  They  vidted  Oonstanti- 
nople  together,  and  eeeaping  thence  at  etHne  risk  their 
lives,  betook  themaelTea  to  NIidhiB,  where  ]far«bhi  became 
eminent  ai  a  teacher.  OnbeliigdiaaencathoUeashemened 
a  eollegeat  Seleaclaaiid  leetored  there.  Vnlnekily,  he  got 
into  controversy,  it  is  said,  with  the  Fenian  monarch 

fhosran  I.  Andsharw&n  (531-679),  who  banished  him  to 
liharbfligfai  (Aaerbyan)  and  destroyed  the  Kestoriaa 
church  beside  his  palace  at  Seleaoia.  lOr-abhi,  however, 
had  the  temwi^  to  Tetorn  to  Seleaeia,  was  thrown  by  the 
king  into  prison,  and  died  there.**  His  dead  body  was  car- 
ried by  one  of  hia  disciples  to  96rt&,  where  it  was  buried 
and  a  monastery  erected  over  the  grave.  He  wrote**  com- 
mentaries on  Oeneais,  the  Pulms,  and  Proverbs,  and  tiie 
epistlea  of  St.  Faal  to  the  Romana,  Corinthians,  GalaMans, 
E^hesians,  Philippians,  and  Hebrews;  varions  homilies; 
synodical  epistles;**  and  eoelesiastieal  canoos.**  In  these 
last  he  opposed  the  piactice  of  marriage  at  least  among  the 
higher  orders  of  the  clergy,  the  b^opa  and  catholics. 
What  is  meant '  by  his  "  caoones  in  totnm  Davidem  "  may 
be  seen  ftom  such  M6S.  of  the  FMlter  as  ^t.  Una.  Add. 
7156**  and  Unnich,  cod.  4  (Orient.  147)."  Hymiw  of 
his  are  also  extant.* 

Under  Mar-abbs  floarlshed  Abraham  of  Kadikar  (al- 
WtsiO,  distingnlBhed  for  his  acquaintanoe  with 
philosophy  and  for  bis  ascetic  virtues.   He  iflt-  ^tm^ 
troduood  certain  reforms  Into  tiie  Persian  men- 
aateries.   After  living  for  some  time  in  a  cave  at 
Hazsab,*>he  betook  himself  to  Jerusalem  and  thenoe  to  Egypt. 
Betumtng  to  his  old  hannt,  he  led  the  life  of  a  hermit  for 
thirty  years,  travelling  into  the  fitr  north  as  a  minionary. 
He  died  at  Qazzah,  bat  his  body  was  secretly  removed  to 
his  rutive  place  Easlikar.   He  wrote  a  treatlae  on  the 
monastic  life,  which  was  translated  Into  Persian  by  his 
disciple  Job  the  monk." 

He  most,  it  woald  seem,  be  distingnisfaed  from  another 
Abraham  of  Kashkar,  who  lived  about  the  same  time,  and 
with  whom  Assemani  has  oonfonnded  blm."  This  Abraham 
was  a  student  at  Nisibis  under  Abraham  the  nephew  of 
Naioai.  Thence  he  went  to  ^firtft  (al-^bmh),  where  he 
oonverted  some  of  the  herthen  Inhahftent*,  virited  Egypt 
and  Mount  Sinai,  and  flnany  aetUed  down  as  a  hermit  in  a 
cave  en  Mount  IslA,  near  Kudbis,  where  a  great  nnmber  of 
followers  soon  gathered  about  him  and  a  large  monaetery 
was  built.  He  introduced  stricter  mice  than  heretofote 
amoig  the  ecBDobitea."  His  death  did  not  take  plaoe  till 
towarn«theend<tftiieeentiuy.'*-  * 

Theodore,  bishop  of  Uaru  or  Merv,  was  appointed  to  this 
see  by  U&r-abhi  In  place  of  David,  whom  he 
haddeposed,about640.  He  seems  to  have  been  jJCt^ 
much  addicted  to  the  study  of  the  Ariatotellaa  iSun, 
dialectics,  sinoe  several  of  the  translations  and 
treatiseaofSerduBOf  Bis'ainsrededicatedtohim.**  Among 
his  own  works**  there  is  mentioned  "  a  eolation  of  tilie  tea 

aoestions  of  Serglns."  He  also  omnposed  a  oommentasr  on 
10  Psalms  and  »  metrioal  histoiy  ta  lOi  Engeoitu  and  his 
oompanions,"  who  came  ttom  Klysma  and  Introdaoed  aaoet- 
icism  into  Mesopotamia  about  the  beginning  of  the  4th  osn* 
tury.  What  may  have  been  the  oontaite«tbe**Ubemxii 

■■  Probably  the  same  who  Is  mentl<med  amcmg  his  dlsdvles  la 
B.  O.,  il.  412,  and  some  of  whose  writinn  are  ennmented  to 

'Abhd-lshd'lnf.  0,  lii.l,M-7. 

«  So  'Abbd-lshd'  111  B.  O..  Ui.,  1,  ae;  but  In  BriL  Has.  Add.  TUL 
the  same  remark  Is  made  ss  to  the  Utorgy  of  Theodore  of  Mop- 
sneRtla  (see  Roeen,  OattO^  p.  M). 

«  B,  O.,  a  411-412,  lU.  iTti^  notes  L  3;  Bav-Hebirah  CVan.. 
A!da.,il.8»-g6. 
B.  o..  m  1, 75. 

»  JMd.,  Hi.  1, 76,  note  4. 

»  jbid^  111  1,  81,  and  note  1 ;  eomp.  Ood.  Vat  eccrL  In  Itai. 

aeripa.Vett.  Sdoa.  Cbfi.,  v.  2L 
n  Rosen,  Cbfol..  p^  ISL 

»  VersefctalMdler(eMtShNdMlfa^AAJ!ii^«faeJ^AK,elO, 

p.  111. 

■*  SeeBIekeU,  Cbii0echi«,p.S7,ande(nni>.BriLl(iu.  Add.l7llft,  ' 
r.  ieSb{bfg.,  Olorp  to  Thee,  Lord;  houopoaTtwik  art!). 
n  A  Tllfige  near  ArbOl  or  Irbll.  In  HSdhalyabb. 
■>  B.oTrul.  I,  ISfi,  coL  1, 481 :  til.  2,  doedixIlL 
*■  Comp.  B.O.,  ill.  1,  IH^  note  4,  irtth  HOAnaa.  Ammiae.  p.  IR. 
»  B.0^m.\,9&.  ■ 
**  See  Holftnann,  toe.  cC 

»  See  Brit  Mas.  Add.  14668 (Wright,  CbW.,p.IlS4);  Benan.A 

"  ^'kol,hlLl.l47,note  4,  and 688;  111.2,  doeelxU.;  Bai^He- 
bneus,  CAnm.  JEoefan,  1. 85,  with  note  6 ;  Hoftnatm,  Awmgt,  p.  167. 
If  the  poem  mentioned  by  Assemani  {B.O..  111.  1, 147,  note  4)  really 
speaks  of  Abraham  of  Kashkar  and  soil  more  of  Bib  hoi  of  NUMo, 
It  moat  be  of  later  date,  and  HoAnaanls  Inclined  to  ascribe  U  te 
Oeone  Wardi,  a  writer  of  the  ISth  oentoiy  (see  Aum^  171. 
note  1827). 
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■ifBiMiiti "  whioli  he  wrote  st  the  request  of  lUx-Mil 
UBMdf  It  ia  haiA  to  gmm,  In  tiu  deftolt  of  way  emar  of  It. 
Theodora  brothec  QemM,  blehop  of  HormiiuuSr,  is* 
.         stated  l)7*Abhd-idi&'*  to  nave  written  twooon- 
^S^^       troTonUl  books  against  the  Mulohees  and  the 
jSiy^Hir  CaialdiBSBs(aftKol^e»),asRlaoaboat300ehM- 
ters  on  wrlotu  pHnses  of  Seriptoxe  whin 
needed  eladditfon  and  enlautfaui. 
Tbe  sneeeoBor  of  Uftr-abU  in  the  see  of  Beleada  was  Jo- 
seph, in  652.   He  studied  medidne  in  the  West 
^Sj^       wid  ^aetioed  In  NidUi,  where  he  lived  in  one 
of  the  ooBTents.  Having  been  introdnoed  by 
a  Persian  noble  to  the  notioe  of  Khocraa  I.,  he 
cnred  that  monarch  of  an  illnesB,  and  ingratiated  himself 
wiUi  him  so  mnch  that  he  &Tored  his  appoinbnent  to  the 
offlM  of  eatholicDB.  Of  his  sbange  ^anu  and  omettles  as 
archbishop,  some  acoonnt,  doabtle«  highly  oolwred,  may  be 
read  in  B.0-  i\L  1, 132-433,  and  Ba^Hebr«u,  CKron.  Smm^ 
11.  96-97.   He  was  deposed  after  he  had  sat  ft>r  three  Tears, 
bot  he  lived  twdve  Tears  longer,  daring  wbioh  time  no 
saoeesBOT  was  appointed.    He  promnlg^ed  twen^-three 
eanons,*  and,  aecording  to  EUas,  bidiop  of  Damaacms  (888),* 
after  his  deposition  drew  op  a  list  of  his  predeeeaois  in  the 
dlgnitf  of  catholicos,  wherein  he  would  seem  to  have  paid 
■peeiaf  attention  to  those  who  had  shared  the  same  &te 
with  himself.   At  least  Bar-Hebnas>  (perhaps  not  a  qnite 
trostworthT  witness  in  this  ease)  gives  cnrrency  to  the 
chaige  of  his  having  forged  the  ooawuatonr  epfsties  of  Jacob 
of  Nblbis  and  M&r  Ephxaim  to  PifA  of  Sdeoida  on  his  depo- 
sition. 

A  little  later  in  the  eentary,  under  the  swi^  of  his  sno- 
„  ,  .  oenor  Eseklel  (a  dlsolple  of  U&r-abhft  and  the 
Pa^the  son.in-Iaw  of  his  predeoeasor  Panl),  mSBO,* 
Ionian.  flonrished  Panl  tbe  Persian.*  of  DArshar 

or  DSrshahr,"  a  oonrUer  of  Khosian  1.  Anfisharwin.*  He 
is  said  by  Bar-Hebrsens'*  to  have  been  distingnished  alike 
in  ecclesiastical  and  philoeopbleal  lore,  and  to  have  aspired 
to  the  poet  of  metropolitan  bishop  of  Perais,  bnt,  belnK  dim- 
appointed,  to  have  gone  over  to  the  Zoroastriau  rellrion. 
lliis  may  or  may  not  be  tme;  bnt  It  is  certain  that  Paul 
thought  more  of  knowledge  than  fkith,  for  thas  be  speaks 
"Soientia  enim  agit  de  rebns  pioximis  et  manlfestis  etquB 
soiri  poasunt,  fides  an  tern  de  oqnibiis  materiis  qn»  remote 
santineqneoon^ioiantarneQne  certa rations oognoscnntor. 
Hm  qaraem  eam  dnbio  est^  lUa  aptem  sine  dnbld.  Omne 
dal>inm  dissensionem  parit,  dobuabsentla  aotem  nnanimi- 
tatem.  Scientia  igttur  potior  est  flde,  et  illun  pm  hac  eli- 
sendom  est."  Bu-Hemeos  speaks  ot  Faol's  ^'admirable 
fntrodnetion  to  the  dlaleettaa  (of  Artototle),""  by  wUeh  he 
DO  doDirt  means  the  treatise  on  lofie  extant  in  a  single  MS. 
In  the  Brit.  Mas."  It  has  been  edited,  with  a  Latin  trans- 
lation and  notes,  by  Land." 

About  this  same  time  AMemani>*  ^aoea  the  perlodentes 
BSdh»  iriw  is  said  to  have  had  the  euzge  itf  tiie 
BOdb.  Christians  in  the  remoter  districts  of  the  Per- 
sian empire  as  far  as  India.  Among  his  writ- 
ing are  speeiited  "  disoonisee  on  the  bith  and  aigainst  the 
Maniobees  and  Hareionites,"  as  well  as  a  book  of  "Greek 
qneattons,"  probably  philoM^iieal,  bearing  the  strange  title 
«f  .Jlepk  ift0tit.i*  All  these  have  perished,  bat  his  name 
wIU  go  down  to  remote  posterity  as  the  translator  into 
^riac  of  the  collection  of  Indian  tales  commonly  called 
JTogfat  and  Jisiasit."  Of  this  work  a  sln^  oopy  has  come 
down  to  oDT  time,  preserved  in  an  Oriental  library.  A 
tnuwcript  of  It  was  first  procured  by  BicteU,"  who,  in  oon- 
Jnnetioa  with  Benfey,  edited  the  book  (Leipsie,  1876) ;  and 

1  A  oorrapUoa  of  Honnlxd-ArdaSher.ttinftirUm  shortened  br 
the  AmbslntoHonnnahlr.  It  is  identical  with  BIttal-Ahw&c  or 
simplr  sl-Ahwis,  on  the  river  EArfin.  See  HiHdeke,  docA.  d. 
Perter  a.  AnStet,  p.  19,  with  note  6,  ^ 

«  B.O.,  m.  1, 1«7. 

•  JML,  la  1. 4B6.  Oiaabar8talnA7ftciteabU''srnod*;MeBat- 
Bebnens,  CAroit.  Kcdkx.,  11.  M,  note  I. 

4  In  bis  Xtmoeonon,  qnoted  by  Aasemanl,  B.O.,  ill  1, 48i. 
>  CSknm.  Acte,  11.  SI. 

•  See  B.O.,  UL 1, 48ft-UB ;  Bar-Hebma,  Onm.  AelM;, U. n.ue, 
T  A0..ULl,«»;Benan,A«PMBaPer4»sL(V.  Sbraihpp.U^ 
■  >  a  i«os  not  known  to  tbe  present  writer. 

•  See  NOIdeke,  Ascft.  d.  Tvter  u.  Anlaet,  p.  160,  note  3. 
M  OkroK.  Aetea.,  II.  97. 

u  In  the  Prelkoe  to  hia  Zoir<e,  aa  tranalated  by  Land  (we  note 
14  below). 

M  CSkn>».£te(a.,lL97. 

■a  Add.  MWO,  C  6eb ;  aea  Wright,  CUoL,  p.  lin. 
i«  ilfiee<t;^.,lT.,  87r.text,pp.l-42;  traoal.,  m».I-80;  notas,pp. 
99-113. 

"  J9.0.,  HI.  1.219. 

M  Aawmanl.  te.efL,  note  l.nrqMsas  to  lead  .dlmfeJMBa, '-the 
ThoDKand  Words" ;  but  Amh  Jf^gta  la  more  Ukdy  to  bo  a  eot> 
mptlon  of  anme  Oreek  word. 
"  The  Sfriac  title  keeps  the  older  lOmu  falllsgh  and  Dam- 
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since  then  three  additional  amies  of  the  same  original  have 
beengotbySaehaa."  That  BSdh  made  his  Syriao  transla> 
tion  from  an  Indian  (Sanskrit)  original  as  'Abhd-IshS'  as- 
serts, is  wholly  unlikely ;  he  no  doubt  had  before  him  a 
nthlavi  or  Persian  veraion.** 

Jost  at  tills  period  tiie  Neatorian  Church  tan  a  great  risk 
of  disruption  from  an  internal  schism,  ^an- 
niD&  of  ^nUhidyabh.  the  sneeessor  of  Joseph 
HftcSyK  in  the  school  of  KisIUs,  who  had,  it  is  ^^^.^h 
said,  a  following  of  800  pupils,**  bad  dared  to 
saasll  the  doctrines  and  exegesis  of  ^Hieodore  of  Uopeaestta 
uid  to  follow  in  some  pointa  thoae  of  Chrrrcstom.**  He 
commeneed  his  work  at  Nislbis,  under  the  metn^lltan 
AH^h'abhG(hl),*  by  poblishlng  a  revised  edition  of  the 
statutes  of  the  school.^*  Daring  the  time  of  tite  catholicos 
Eaekiel  (fie7-€eO),»  he  broaght  forward  his  theological 
viewi^  which  vrere  condemned  at  a  synod  held  under  tiw 
next  eattiolicas,  IshS'-yabh  of  AMo  (581-695),**  and  at  an- 
other ^nod  presided  over  by  his  aaooeeaor,  SBbhr-iah&*  (598- 
604)."  On  the  death  of  this  latter  a  straggle  took  place 
between  the  rival  ftctims, the  orthodox  Nestorians  putting 
forward  as  UieiT  eandMate  Oregory  of  Tdl-BesmSj^  bishop 
of  Ki8lbi8>  whilst  the  others  suinKirted  Gregory  of  Kasbkar, 
a  teacher  in  the  school  of  M&h^  or  8BlIk(Seleacia).*  The 
tnflnenoe  of  the  Feisian  ooart  decided  the  matter  In  &vor 
of  the  latter,  who  was  a  jMrsma  prala  in  tbe  eyes  of  the 
queen  Shirin  and  her  physician  Gabriel  of  Shigg&r  (Bin- 
Jir),*"  a  keen  Mono^ynte,  who  naturaUT  availed  himself 
of  this  opportnnitr  to  harm  the  rival  sect  of  Christians. 
Gr^pny  was  not,  howevu,  a  partisail  of  HanniDl,  bat  an 
orthodox  Kestorian,  as  appears  from  the  aecoant  given  of 
the  synod  over  which  he  presided,"  bT  which  the  Nicene 
creed  was  confirmed,  the  commentaries  of  Theodore  of 
Hopeaeetla  ^qwoved,  and  the  memory  and  writings  of  Bw- 
faumi  vindic^»d  against  his  assailants.  He  died  at  the 
end  of  three  years  (607),  and  the  arch i episcopal  see  re- 
mained vacant  till  after  the  murderof  Khosraa  II.  Parwez 
in  828,  daring  which  time  of  petsecatlon  B&bbal  tbe  archi- 
mandrite distingalshed  bioiself  as  the  leader  aod  goide  of 
the  Kestorian  Church.  In  the  overthrow  of  Khosma  the 
(^preased  Neetorians  bore  a  part,  more  especlallT  ShamtA** 
Mid  ^ur^  tbe  sons  of  the  noble  Taadlo,  who  had  been  the 
director  of  the  l»id*tax  of  tbe  whole  kingdom  and  had 
amassed  an  ennrnous  fortune,  which  the  king  eooflscated." 
To  Tctam  toHannini,  bis  works,  as  ennmen^ed  by  'Abbd- 
UbS',**  are — commentaries  on  Genesis,  Job,  Psalms,  Prov- 
erbs, Ecdesiastes,  ^e  Song  of  Songs,  the  twelve  minor 
prophets,  the  Gospel  of  St.  Uark,  and  the  epistles  of  St. 
Paul;  expositions  of  tbe  (Nieene)  creed  and  tiie  UtarR; 
on  the  occarions  of  thecelebratiimof  IVlm  Sunday,  Golden 
Friday,*  rogations.**  and  the  invention  of  the  croas ;  a  dls- 
00 arse  on  Palm  Banday ;  and  various  other  writings  in 
whidi  he  attacked  the  teaching  of  Theodore  of  Hopsnestia, 
and  which  the  ehnrab,  thenftee,  plaoed  on  its  imike  sqwr* 

The  doctrines  of  Qannini  found  a  warm  champion  in 
Joseph  of  9acs&  (Arbil  or  Irbil),**  with  whom 
B&bbal  tbe  ardiimandrite  entered  Into  contro-  Joseph  of 
veisy.**  Hels8aldtohaveeomposedsoBiel900  Qassi. 
tracts,  of  which 'Abhd-MkS*  mentions  alMnt  a 
dosen  as  "  profltablek"  whence  we  ni»  eoi^ecture  that  tiie 
rest  were  more  or  less  de^Iy  tinged  with  hemy. 

»  Berlin,  Roval  Llbrarr,  BftChaa  ISV.  149,  UO. 

M  Bee  Kelth-nilconer,  roffloA  and  JXamoA,  Introd-  xUL  a^ 

B  B.O.,  ill.  1. 81,  note  %  487. 

*>  7Md.,  UL  1. 84,  note  8. 

«  Who  was  probably,  tlisrefon,  the  Immediate  ptedeoaasor  of 

Oregorr  (696). 
M  B.O.,  ill.  1,  SB,  at  the  end  of  the  fiist  note. 
B  7Md.,Ii,418;  ilL  1,486. 

**  /Md.,lt  416,111.  1,108;  Bar-Hflbnens,  Ckrm.  Etau.,VL  106, 
notes. 

«  B.Q.,  IL  416  ;  Ul,  1,  82, 441. 

*•  Not  firmuOaHMt,  sa  Aasemanl  tranalates  Beandyd. 
B.O..  11. 418;  ill.  1,  449.  We  need  not  believe  the  statements 
of  Bar-Hebneoa,  Cftron.  Axfei..  It  107. 

">  See  AO.,  11. 404-408,414, 473;  Bat^Hetuwua,  CAroa.  Acte*., IL 
109;  N&ldeke,  QaA.  d.  Anwa.  ilratar,  p.  868,  in  the  note;  Hoi^ 
mann,  .iiitrifM,  pp.  118-131. 

n  B.O.AW,  1,  «2. 

■I  See  ko,  111.  1, 471. 

•>  SeeRoflnuum,  -4u«e«tfe,pp.  116-121 ;  NOIdeke,  OeicA.  d.  ftraer 
ti.  AnOxr  p.  S83.  To  Yasoln  Is  ascribed  a  ^mn  which  vpvam 
In  Nestorian  Psallen,  cff.,  Wrf^it,  WttL,  p.  lA ;  Zotenbeig,  (miL, 

p.  9. 

"fl-O..  ill.  1,88-8*. 

•  The  flTBt  Pridar  after  Psntseosttn-WhltoondVi  with  reiv> 
ence  to  Acta  111.  6. 

**  Bee  J}.0.,iL41S. 

n  /Md.,  111.,  1,84,  note  8. 

iMci,  111.  1,  100 :  Hofflnann,  AnaOM,  pu  117.  AiMmani  c<m 
fbnndfl  Joseph  Qaza&yi  wl A  the  <dder  Joseph  HQE47ft,and  trans- 
lates HaxB&fft  bv  "  vlaena  "  Instead  of  "  Hanmia." 

»       his  letters  to  Joseph  of  Haal,  AA.  IIL 1, 87,  and  the  tiaot 
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chief  of  tbun  an — on  theory  (or  Bpecnlstioii )  and  practice ; 
the  book  of  tiie  treasarer,  containing  the  solntioD  of  ab- 
Atnue  qoestions ;  on  misfortanes  and  ohastisementa ;  on 
the  reasons  of  the  principal  feaata  of  the  church ;  the  book 
of  the  hifltoriea  of  the  Paradise  of  the  Orientals,  containiog 
many  notices  of  eeclesiastical  history:  an  exposititm  of  the 
Tision  of  Ezekiel  and  of  the  vision  of  St.  Gregory ;  of  the 
book  of  the  merchant;'  of  (pseado-)Dlonysiiu  (tiie  Areo- 
WKite) ;  and  of  the  aipUa  »cimHm  or  heads  of  knowledge 
{m  Ev^prius) :  beaidee  cpiBtlee  on  the  exalted  chanwter  of 
the  monastic  life.  Joseph  appears  to  have  been  made  a 
bidiop  in  bis  latter  days,  and  to  have  taken  the  name  of 
'Abhdisho' ;  at  least  a  MS.  in  the  India  office  (No.  9)  con- 
tains a  tract  on  Zech.  iv.  10  (f.  241b),  and  three  aeriei  of 
floeetions  addressed  by  a  pupil  to  his  teacher,  by  "  lUr 
CLbbd-Isho',  who  is  Joseph  ^azztya"  (f.  293a).> 
The  laooeMor  of  Ezekiel  as  catholicua  of  the  Neatoriaos 

was  taho'-yabh  of  Anson,  561-695.'  He  was  a 
iahtf-yabb  native  of  Beth  'ArbayS,  edncated  at  Nisibis 
LofAnfio.  under  Abraham  (see  above,  p.  678),  and  sabae- 

quently  made  bishop  of  Am&n  ('Aptwqvrf). 
He  managed  to  ingratiate  himself  with  the  Persian  mon- 
arch Hormizd  IV,  (579-590),  by  whose  inflnenoe  be  was 
raised  to  the  arohiepiscopate ;  and  he  continued  to  stand  in 
favor  with  his  son  and  successor  Khosrau  II.  Parwea,  as 
well  as  witii  the  Greek  emperor  Maurice.  Doubtless  botii 
found  the  Cbrlatiaa  archbishop  a  convenient  anbassador 
and  agent  in  vablie  and  private  a&in,fbr  Maorioe  had 
given  his  daughter  Maria  in  marriage  to  Khosrau.*  He  was 
also  a  friend  of  the  Arab  king  of  9ert&  (al-^irah),  Abii  KabOs 
Nu'man  ibn  al-Mnndhir,  who  had  been  oonvertod  to  Chris- 
tianity, with  his  sons,  by  Simeon,  bishop  of  BSrtft,  fiabhr- 
isho',  bishop  of  Lfishfim,  and  the  monk  IshS'-BSkhL*  On 
a  pastoral  visit  to  this  part  of  his  diocese,  the  catholicns  was 
taken  ill,  and  died  in  the  convent  of  Hind  (the  daughter  of 
M'a'man)at  al-^irah.  Among  his  works  are  mentioned* 
a  treatise  against  Ennomitts,  one  against  ahereUoal  (Mono- 
physite)  bishop  who  had  entered  into  argnment  with  him, 
twenty-two  questloas  regarding  the  sacraments  of  the 
church,^  an  apology,^  and  synodical  canons  and  epistles. 
Mtehit»fi-zSkha,  also  called  iBh&'-sSkba  or  Z&hi-Isho', 

wAa  a  monk  of  Mount  IdL*  When  many  of  his 
UMilht'  brotherhood  were  expelled  from  their  convent 
sekhft.  by  Babbsi  the  archimandrite,"  he  betook  him- 
self to  the  district  of  Dasen,"  and  founded 
there  a  monastery,  which  was  henceforth  known  as  Beth 
Babban  Z6khs-ish5'  or,  for  shortness'  sake,  Beth  Babban 
simply.!'  (ije  author  of  an  eoclesiaatioal  history, 

which  'Abdh-isho'  praises  as  being  "  exact." 
Didh-isho'  was  the  successor  of  Abraham  of  Kashkar  as 

abbotoftheconventon  Mount  tz1&,  "apparently 
Sidhrlahd'.  daring  the  lifetime  of  the  latter,  wbolived  to  a 

great  age  (see  above,  p.  He  composed  a 

treatise  on  the  monastic  life  and  another  entitled  On  SUence 
in  Body  and  in  Sj^ni,  a  discourse  on  the  consecration  of  the 
«ell,  besides  funeral  sermons  and  epistles.  He  also  teans- 
lated  or  edited  a  commentary  on  The  Parodue  of  the  Weat«m 
Afonta  (probably  meaning  the  Paradiae  of  Palladios  and 
Jerome),  and  annotated  the  works  of  Isaiah  of  Scete.** 
Hereabout  too  is  the  date  of  the  monk  Bar-'idtA,"  the 

founder  of  the  convent  which  bears  his  name," 
Bar-idtL     a  contemporary  of  B&bbal  of  tzlaand  Jacob  of 

Beth  'AbhS."  He  was  the  author  of  a  monas- 
tic history,  which  is  often  quoted  by  Thomas  of  Marga," 
and  seems  to  have  been  a  work  of  (Wnsiderable  value.  He 
most  be  distinguished  frcnn  a  later  Bar-'idtft,  of  the  convent 
of  Sfiiniha,  near  the  village  of  H^hli  on  the  Tigris,**  with 
whom  Assemani  has  confounded  him." 

1  According  toAnemanl,&0.,lU.l,  102,  note  4,  of  Isaiah  of 
Soete,  who,acoordlng  to  Puladlua,  was  originally  a  merchant. 

*  See  HoBtaiann,  AvaxOae,  p.  117.  note  1067. 

*  £.0.,  11.116,1111,108:  Bai^Hebneus,  Citron.  Ecc/(a.,IL  106,  note 
8:  Ndldeke,Oe«eA.d.ftraerii.^niter,p.347,  note  L 

*  See  NOldeke.  op,  dL,  p.  383,  note  2,  and  comp.  p.  287,  note  2. 

*  Ba^HebnMls  (Chnm.  Eeetei.,  tl.  1061  tries  to  make  out  that 
im^mbiwaBaHonopbTsite,  and  that  l^O'-yabh  was  trying  to 
parvat  him  at  the  time  of  his  death.  But  In  such  muteia  he  la 
hardly  atmstworthy  wltne«. 

*  AO.,  IIL 1,  loe. 

f  Sea  a  qmomen  In  Aaemanl's  Oatat  qfthe  VaOeaa  Library,  lU. 
980,  Na  ol.,  V. 

■  Probably  a  deftnoe  of  his  doctrines  addressed  to  the  emperor 
Uaniioe;  see  B.O.,  IIL  l,      tn  the  note. 

*  AO.,  UL  1,218,  note  1,  See  above,  p.  878,  note  18. 

»  lUd.,  UL 1, 88-89.  u  Hofitauuin,  AvatOge,  p.  202  tq. 

i>  B.O.,  IlL  1, 216,  note  1, 2U  In  the  note ;  Hofftnann,  luaxBge,  p. 
200. 

u  B.O..  fU.  1,  98,  note  I  »  HoAnann,  AwOge,  p.  173. 

»  B.O..  Hi.  1, 99!  ,  "K-, 

w  iM.,  U.  416.  col.  2.  Pronounce  Bar-ittft. 

"  B.O..  ill.  2,  dcoclzxix.;  HofRnann,  AvmOge,  p.  18L 

u  Gomp,  Wri^t,  CbkO.,  p.  187,  No  162. 

*  SeeHomnann,  Aii«<^p.l81.D0tel414.     »  £.0,,IU.l«tf8. 


In  the  BOL  Orisal.,  lii.  1,  230,  *Al)hd-Isb3'  maations  an 
historian  whose  name  is  given  hv  Assemani  as 
Simeon  Karkhaya,  with  the  additional  infor-  Simeon 
mation  tiiat  he  was  bishop  of  Karkhft  and  floor-  BarkArt. 
ished  ander  the  patriarch  TimoOiy  I.  about 
600.  His  name  seems,  however,  to  have  been  wrongly  read, 
and  he  appears  to  have  lived  at  a  much  earlier  date.  At 
least  Elias  bar  Shinfiy&  speaks  in  his'  Chremiti^  of  one 
Simeon  Bcurkayii**  aa  the  author  of  a  chronicle  (in  at  least 
two  books),  who  wrote  in  the  reign  of  the  Pnaian  kinf 
Khosrau  II.  Farwez,  A.  Or.  902  =  591  A.D. 

The  name  of  Sabhr-Ishd'  the  catholicns  carries  as  over 
into  the  7th  centuo'-  Hewasanative  of  Perdz- 
abadh  in  B3th  Qarmai,  became  bishop  of  Sabhr- 
LSshfim,  and  was  raised  to  the  archiOT»iscopate  libff. 
in  596  by  the  fisvor  of  Khosran  II.  Parwez.** 
Ou  the  murder  of  his  fother-in-law  Maurice  (November, 
602),  Khosrau  resolved  upon  war,  and  took  the  field  in  604, 
when  he  besieged  and  captured  the  fortrces  of  Dara,  the 
first  great  success  in  a  fearful  struggleof  twenty-five  years. 
Bar-Hebr«eus  states  that  Sabhr-ishd'acoompaDied  him  and 
died  during  the  siege  ;*  but  other  authorities  say,  doubtless 
more  correctly,  that  he  died  at  Ni^is.**  He  is  s^d  to  bars 
been  the  aoUior  of  an  ecclesiastical  history,  of  which  a 
fragment,  relating  to  the  emperor  Maurice,  was  supposed  to 
be  extant  iu  God.  Vat.  clzxxlii. ;  but  Qnidi  has  shown  that 
this  is  incorrect,  and  that  the  nid  fragment  is  merely  an 
extract  from  a  legendary  life  of  Sabhr'ishS'  1^  some  wter 
hand  (ZDJf.O.,  xL,  pp.  65e-661).« 

About  the  same  time  with  Sabhr-isho',  If 
Assemani  be  right,**  we  may  plaoe  SimeoD  of  Simeon 
B6th  Oacmat,  who  translated  into  Etyriae  the 
OhroHide  of  Ensebiiis;.  This  veision  seems  on*  oannai. 
fortunately  to  he  entirely  lost. 

With  the  7th  century  begins  the  slow  decay  of  the  native 
literature  of  the  Syriana,  to  which  the  frightfU  ^  ,  . 
suflteiQgs  of  the  people  daring  the  great  war  ^^^^ 
with  the  Fetdans  in  its  first  quarter  largely  p^sUn 
contribnted.**  During  all  those  years  we  meet  war. 
with  scarcely  a  name  of  any  note  in  letters, 
more  especially  in  Western  Syria.  Paul  of  TellA  and 
Thomas  of  ^ar^el  were,  it  is  tme^  laboring  at  the  revised 
versions  of  the  Old  and  New  TMtaments  in  Alexandria,** 
bat  even  there  they  were  scared  by  the  Persian  hosts,  who 
took  possession  of  the  city  in  615  or  616,  shorty  after  the 
capture  of  Jerusalem  by  another  army  in  614."  A  third 
diligent  worker  under  the  same  adverse  cir- 
cumstances was  the  abbot  Paol,  who  fled  fnun  Abbot 
his  oonveut  in  Syria  to  escape  tha  Persian  fn-  ^mi. 
vasion,  and  took  refage  in  the  island  of  Cyprus. 
Here  he  occupied  himself  with  rendering  into  Syriae  the 
works  of  Qr^ory  Kazianzen.**  Of  this  version,  which  was 
completed  in  two  volumes  in  624,  there  are  several  old 
MSS.  in  the  British  Museum.**  This  Paul  was  also  the 
translator  of  the  OetdehuM  of  Severus,  of  which  there  is  a 
MS.  in  the  British  Museum,  Add.  17134,  dated  675.**  To 
this  collection  he  himself  contributed  a  hymn  on  the  holj' 
(^rism  and  a  translation  of  the  "  Oloria  in  exoelsis." 

The  name  of  M&rathii*  is  the  first  that  deserves  mention 
here,  more,  however,  on  account  of  his  eocie*  ™_» 
siastical  weight  and  position  than  bis  literary  f^xSri^ 
merit.  He  was  a  native  of  Shursa^  (?),  a  vil- 
lage  in  the  diocese  of  Beth  Nuhadhr§,**  was 
onlained  priest  in  the  convent  of  Nsrdns,  lived  fur  twenty 

"  See  Rosen,  Cbfcii,  p.  88,001.1,2.        •  I       «. . 

»  The  dliftrenoe  in  writing  betwem  |^f3  and  U^^l* 

n<y^j|reat.  The  pronunciation  of  the  word  la  not  qnUs 

£.0.,  il. 41M1L 1,  441  tq.;  Baetbgen,  AvRuaf*  «r.  ii.  orok 

SiWoriter.pp.88,119. 

«  CArwi.  Ee^.,  U.  107. 

CAnm.£>xfa8..to&ca,note2;B.0.,llLl,4q,OOl.L  

1  ABsemanl.  Catat..  111.  887.  *•  B.O..  lU.  I,  U8^  SSL 

**  See  the  remarks  of  NOldeke  In  Oaek.  d.  Penefu.  AnOer,  p. 
299,  tKAe  4.  _         .  ..  .  ... 

">  Bee  above,  p.  866.  Thomssof  ^arkel  alsooomi41edalUnigr 
<B.O.,  11.  92,  co!.  l),and  Is  said  to  have  translated  from  Greek  tBto 
Byrlac  five  other  liturglefl  (ibid.,  col.  2),  via,  thoM  of  OregoiT 
Nazlanxen,  Basil,  Gr^ry  Nyasen,  Dlonysius  the  Areopaglte,  and 
John  ChrysQBtom.  

n  SeeN61deke,0»cA.<l.  Arwrii.A«i6«T,pp.291-fl92:  OnmlgKt 
de  UMaie  Orand,  p.  222;  Bai^bmus,  Cftm*.  Sifr.,  p. ». 

>  See  B.  a,  1.171 ;  UL  1,2s.  ,        „  . 

See  the  flue  series  of  H8S.  desorfbed  in  Wrlgbt'a  0>U^W- 
423-435.  One  of  these  la  dated  790.  aoottier  845.  Two  other  MSB. 
[IMd.,  pp.  436-488)  seem  to  contain  part  of  the  older  rerdon  of  the 
NeatoiUns(B.0..11Ll,24,notel).  .      ,^  , 

•*  Wright,  Oabd.,  p.  830  aq.  The  ttanalator  Is  wrongly  deeoribed 
in  the  codex  as  bishop  of  Edeasa  "  (see  abore^  p.  855.  note  20). 
His  convent  was  probably  that  of  Een-neabie,  at  which  boa 
John  bar  ApbtSnyft  (see  above,  p.  874)  and  John  PaaUCa  or  OuU- 
graphua  wereabboU.  Compare  B.a,U.  64. 

»  B.O.AL  4U,  418.  .  „ 

*•  see  fetltauuui.  Awsfipe,  pp.  208-216,  but  espedally  p.  SU. 
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yaftn  in  the  convent  of  ZaXk&i  or  ZaochieaB  at  Callinlcos 
(ar-BftUab),  and  went  thence  to  Edeflsa  for  pnrpoaes  of 
■tody.  On  TCtominff  to  the  Eist,  he  resided  in  the  convent 
of  tSAr  Hstthev  at  Honii,  where  he  occupied  himself  with 
remodelling  its  mlea  and  orders.  He  aided  with  the  Mono- 
physlte  par^  at  the  Persian  eonzt,  and,  after  the  death  of 
the  ^midan  Oabriel,i  fioiind  it  adTliable  to  retire  to 
'A\m  (al-Kft^).'  He  was  elevated  to  the  dignity  of 
metropolitan  bishop  of  Tnghrlth  In  640.  after  the  establish- 
ment of  peace  between  the  Qreeka  and  Fenians,*  and  was 
the  flrat  real  miq)hriin  (m^durftyfinft)  and'oiganiaer  of  the 
JaeoUte  Chnrch  in  the  Eaat,  wlueh  ao  mi^y  increased  In 
nitmben  and  inftaenoe  that  he  was  called  npon  to  ordain 
bishops  for  snch  remote  regions  as  S^estAn  (81st&n)  and 
ArSw(Her&t).  Maruthfi  died  in  649.  His  life  was  written 
hy  his  snoceaaor  DenhaJ  lUriitlift  compiled  a  Htargr  ud 
wrote  a  eommentair  on  tlia  Oo^ls,  both  of  whiui  are 
sometimes  wrongly  assigned  to  the  elder  UrftthA  of  Xai- 
per^(.^  He  was  also  the  author  of  short  dlsconrses  on 
New  (or  Low)  Snnday,  and  on  the  oonsecratlon  of  the  water 
on  the  eve  of  the  Epiphany,  as  well  as  of  some  hymns  and 
sedr&e.* 

Contemporary  with  M&rtttii&,  under  the  patriarch  Atha- 
Das  ins  Chuaam&l&  (died  in  63l'}  and  hia  ano- 
oeesoT  John,  flourished  Sevems  SebSkht"  of 
Nisibis,'  bishop  of  the  convent  of  Ken-neshre, 
at  this  time  one  of  the  chief  seats  of  Greek  learning  In 
western  Syria."*  He  devoted  himself,  as  might  be  expected, 
to  philosophical  and  mathematical  as  well  as  theological 
atndies."  Of  the  flist  we  have  specimens  in  his  treatise  on 
the  syllogisms  in  the  Anal^/tiea  Priora  of  Aristotle,  his  com- 
mentary  on  the  tbpl  Ipftnytfas,  and  his  letters  to  the  priest 
Aitnfthft  of  Hosol  on  certain  terms  in  the  Ilipi  tpimMlaf,  and 
to  the  periodentea  Yann&n  or  Jonas  on  some  points  in  the 
logic  of  Aristotle."  Of  his  astronomical  and  geographic^ 
studies  there  are  a  few  examples  in  Brit.  Mu3.  Add.  14538, 
ff.  ISS-ISG,**  such  as  whether  the  heaven  snrronndB  the  earUi 
in  the  form  of  a  wheel  or  sphere,  on  the  habitable  and  un- 
inhabitable portions  of  the  earth,  on  the  measurement  of 
the  heaven  and  the  earth  and  the  space  Iwtween  them,  and 
on  the  motions  of  the  son  and  moon."  In  the  Boysl  Li- 
brary at  Berlin  there  is  a  short  treatise  of  bis  on  the  astro- 
labe^ More  or  less  theological  in  their  nature  are  his 
tetter  to  the  priest  and  periodentea  Baril  of  Cyprus,  on  the 
14th  of  NisKn,  A.  Gr.  976  (66&  A.D.),>*  a  treatise  on  the  weeks 
of  Daniel,"  and  letters  to  Serfrios,  abbot  of  Bhiggir  (ffii^Sr), 
on  two  diaoonnes  of  Gregory  Kasiannn.*'  He  is  also  said 
to  have  drawn  np  a  litni^." 

John  I.,  Jaoobite  patrivreh  of  Antioefa,  was  called  fimn 
John  I  eonveat  of  Eosibh^  at  Tell-'Addft  to  the 

archiepiscopal  throne  in  631,  and  died  in  De- 
cember, 648.">   Bar-Hebmns  tells  us  that  he  translated  the 
Oouiela  into  Arabic  at  the  command  of  the  Arab  emir  'Amr 
ibn  Sa^  He  is  brtter  known  as  the  author  of  nnmerona 
aedris  and  other  prayers,  whence  he  is  commonly  called 
T&hannin  d6-sedhnHi(hi),  or  "  John  of  the  Sedras."  He 
afaK)  drew  up  a  liturgy .'^ 
During  the  second  quarter  of  this  century,  from  633  to 
696,  the  Huhammadan  conquest  of  Syria  toolc 
Hotaam-      place.  The  petty  Arab  kingdoms  of  the  Lakh- 
™}»«>n-  mites  (al-flTirah),  the  Tha'labitee  and  Kinditee, 
■      and  the  Ghassauitee,  as  well  as  the  wandering 
tribes  of  Mesopotamia,  were  absorbed ;  and  Uie 
Persians  were  beaten  hack  into  their  own  eoontry,  qnlokly 

1  See  above,  p.  879. 

*  Bar-Hebneus,  Otrm.  BeOet.,  11.  Ill ;  B.O.,  \i.1M. 

■  The  dionmstancM  are  ftlven  In  detail  by  Bai^Hebneus  (CAnm. 
EBda.,  11. 119  to.)  and  Anemanl  (B.O..  11. 41^. 
«  See  Brit  Hns.  Add.  14045,  f.  ISSa  (Wright,  OKoI..  p.  1113). 

*  See  above,  p.  86B.  Prom  the  commentary  are  taben  the  pas- 
■ams  quoted  In  the  Oatemt  of  Sevems.  See  Awemanl,  Oaiai.,  ill. 
11  (on  Bxod.,  XV.  2»>,  24.  and  Wright,  Cattd..  p.  910, 

*  See  Brit  Mua.  Add.  14727,  f.  l«la;  17287. 1 17b;  IWM,  1  16te ; 
171S8.  f.  91b. 

T  According  to  Bar-Hebneus.  Chnm.  Acta.,  t  276:  B.O.,  IL  8S4. 
IHonyslos  ofTell-Habrfi  ^es  044. 

*  On  the  Persian  name  SOMU  see  NOldehe.  OeacA.  dei  ArftuAlTr 
tf  iVtoaMa,  In  £«ara^  2.  Xtmrle  d.  AidnfRTfn.  Ohw^ 

Senm.  d,  Pener  «.  Aro&er,  p.  390,  note  1. 

»  See  Wright,  cwdi.    em,  col,  i. 

M  See  B.O.,  it.  m ;  &r-Hebnewi,  CAron.  Ecda.,  1. 275. 
t>  Oompare  Renan,  De  PkOtm.  Periaai^.  Bynt.  pp.  29,  SO. 
>•  See  BriL  Mns.  Add.  146fiOand  inGomflKht, OaM..va.  Ilfl0-4S), 
and  the  Oatal.  of  the  Renal  Ubnuy  of  B«riuSi.  SacfaaQ  zS,  9. 
«  Wright,  OataL,  p.  1008. 
u  See  Suhaa,  Aed.  Arr..  pp.  127-184. 
u  Alter  Bestand 87, 2\Kitna  RmMate, |p. 82). 
"Same  MS., «.  *^  ' 


JJ  WrijJht.  CataL,p.1»,  col.  2. 


.,,482,  ON.  2. 
>•  B.O.JL.  46S. 

**  Bar-Hebneus,  Ckrm.  £«fea.,L  215;  &0L,  U.  US.  But  Diooy* 
sins  of  Tell-Hahre  says  SGO ;  B.O., 
■  Bsiltn,  ssdwiia^  0. 


to  be  overrun  in  its  turn.  The  year  638  witnessed  the  last 
effort  of  the  Greek  empire  to  wrest  Syria  from  the  Invadets ; 
the  Muslim  yoke  was  no  kmger  to  be  shaken  off.  The  ef> 
fectb  of  this  conquest  soon  begin  to  make  themselves  mani- 
fest in  tiie  literature  of  the  country.  The  more  the  Arabic 
language  comes  into  tisc^  the  more  the  Syriac  wanes  and 
wastes  awv ;  the  more  Muhammadan  litentaie  flonrisbes, 
the  more  purely  Christian  llteratare  pines  and  dwindles ; 
so  that  from  this  time  on  it  becomea  necessary  to  compile 
grammars  and  dictionaries  of  the  old  Syriac  tongue,  and  to 
note  and  record  the  correct  reading  and  pronnnoiation  of 
words  in  the  8eriptntea  and  other  bo4^  in  order  that  the 
understanding  of  them  owy  not  be  lost 

Among  the  small  band  of  Honophyslte  scholars  who 
made  themselves  conspicuous  during  the  latter  jM^t  r 
half  of  the  7th  century  the  most  famous  name  Edeoa. 
la  that  of  Jaoobof  Edessa.**  He  was  a  native  of 
•fin-debh&  (the  Wolf's  well),  a  village  in  the  district  of 
Oamyah  (al-J&mah),  in  the  province  of  Antiooh.  The 
date  of  his  birth  is  not  mentioned,  but  it  may  have  been 
about  640  or  a  little  eariler."  He  studied  under  Sevems 
Bebokht  at  the  fiunons  convent  <^  ^en-nesbri,  where 
he  learned  Greek  and  the  accurate  reading  of  the 
Scriptures.  Thence  he  went'to  Alexandria,  but  we  are  not 
told  how  long  he  rem^ed  there.  After  his  return  to  &b[ria 
he  was  appointed  bishop  of  Edessa  in  679-660;**  but  Bar- 
Hebrteus.  says  that  he  was  ordained  by  the  patriarch 
Athanasius  II.,  684-687,  which  seems  more  proliable,  as 
they  were  intimate  friends.  If  he  was  appointed  in  6B4, 
the  three  or  fcnir  years  for  which  be  held  this  office  would 
terminate  in  687-688,  In  which  latter  year  Julian  Bdm&yi 
(or  "the  Soldier")  *  was  elected  patriarch.  Apparently 
Jacob  was  very  strict  in  the  enforcement  of  canonical  rules, 
and  thereby  offended  a  portion  of  his  clergy.  He  would 
seem  to  have  appealed  to  the  patriarch  and  his  feUow- 
bishops,  who  were  in  flavor  of  temporising;  whereupon 
Jacob  bnmta  COI7  of  the  rules  before  the  gate  of  Julian's 
oonveut,  at  the  same  time  crying  aloud,  "  I  bum  with  fire 
as  superfluous  and  nselees  the  canons  which  ye  trample  un- 
der foot  and  heed  not."  He  then  Iwtook  himself  to  the 
convent  at  Kaisfim,  a  town  near  Samosata,  and  Habblbh 
was  appointed  to  Edeoa  In  his  stead.  After  a  while  the 
monks  of  EnsfibhSni  invited  Jacob  to  their  convent,  and 
tiiere  he  taught  for  eleven  years  Ae  Psalms  and  the  read- 
ing ctf  the  Scriptures  in  Greek,  the  study  of  which  language 
had  follen  i  nto  deeuetade.  Owing  to  disputes  with  some  of  the 
brethren  "  who  hated  the  Greeks,"  he  left  this  house  and 
went  to  the  great  oonvent'at  Tell-'Addft,  where  he  worked 
for  nine  years  more  at  his  rerlsad  version  of  tiie  Old  Ttas- 
tameat.*"  On  the  death  of  l^bhblUi  Jacob  was  recalled  to 
Edessa,  where  he  resided  for  four  months,  at  the  end  of 
which  time  he  returned  to  Tell-'Add&  to  fetch  his  library 
uid  pupils,  but  died  there  on  6th  June,  706."  In  the  liter- 
ature in  his  country  Jacob  bolds  moeh  the  same  place  as 
Jerome  among  the  Xatln  Ihtheis.  He  was,  for  his  time,  a 
man  of  great  culture  and  wide  reading,  being familiarwith 
Greek  and  with  older  Syriac  writers.  Of  Hebrew  be  prob- 
ably nnderstood  verr  little^  but  he  was  always  ready,  like 
Apnraates,  to  avail  nimself  of  the  aid  of  Jewish  scholars, 
whose  opinion  he  often  cites.  He  appears  befnretis  as  at  once 
theologian,  historian,  philosopher,  and  grammarian,  as  a 
translator  of  various  Greek  works,  and  as  the  Indefatigable 
eorre^ndent  of  many  students  who  sought  his  adviee  and 
aosMance  from  tax  and  near.  As  a  theologian,  Jacob  wrote 
commentaries  on  the  Old  and  TXew  Testaments,  which  are 
cited  by  later  authors,  such  as  Dionysius  bar  8alibi*>  and 
Bar-Hebrteus,  as  well  as  in  the  large  OUma  of  the  monk 
Sevems,**  fbrtiier,  scholia  on  the  whole  Scriptures,  of  which 
specimens  may  be  found  in  8.  Ephraau  Opera  Sgr,'*  and  in 
Phillips's  Scholia  on  ami*  Pauaga  ofthe(Hd  Te&tanmt  (1864)." 
His  discourses  on  the  six  days  of  creation  are  extant  at 

«  Bar-Hebneus,  CAnm.  £ee(ea,  1.  SS9;  B.O.,  i.  408,  II.  335.  Aase- 
mani  tries  hard  In  vol.  t.  to  prove  that  he  was  not  a  Mnunthystte 
(p.  470  »q.),  but  In  vol.  11.  887  oe  giTOa  up  the  attempt  In  de^i^. 
Oompare Lamy,  Dtmertde ai/ronm FlM,ete,,'p.2Miq. 

»  The  dates  given  in£.0.,  1. 40B,seem  to  bentterly  wrong. 

*•  According  to  the  oaienlatlon  of  Uonyalns  of  Tell-Hstiii,  077 ; 
see  B.O.,  i. «». 

a  So  called  because  he  had  In  bis  yoongw  days  serrcd  along 
with  his  father  In  the  imperial  army. 

»  See  above,  p  8ia. 

"  Accordlox  to  DtonrstuB  of  Tell-Hahre,  B.O.,  i.  428,  A J>.  710; 
but  Ellas  bar  Sblnftyiconflrma  the  earlier  dale.  See  Baethgen, 

RngmaOe  Sur.  u.  anU>.  IBMoriker,  pp.  40. 121. 

»  See  BOi.  Med.  LauretU.  el  PakU.  Cbdd.  OrienU.  Oatal.,  p.  sa,  Ho. 
xlvlU. 

»  B.O..  1. 487-488;  Cod.  Vat  clll.  (QOat.,  ill.  7);  Brit  Hns.  Add. 
12144  (Wright,  Oatal..  p.  906).  The  fi»mer  HS.  contains  a  brief 
exposition  of  the  Petrtatsuoh,  Job,  Joshua,  and  Judges  by  Jacob, 

toe.  etL,  pp.  9-11. 
»  B.O..  1.  489-198. 

«  See  Brit.  Uus.  Add.  14488  and  I7UB,  ff.  SSa,  Ola ;  fltmpars  Ood. 
Vat,  V.  (CMut.  il.  M>.  12, 18).  ^ 
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Lttyden  sod  L70DB.'  Thta  warn  his  latest  work,  beiBg  an- 
flnlshed  at  the  time  of  his  death ;  it  was  oompleted  by  his 
friend  Qeorge,  bishop  of  the  Arab  tribes.  I4ke  many  t^er 
doctors  of  the  Syrian  Charch,  Jacob  drew  op  an  anaphora 
or  litai^,*  and  revised  the  litargy  of  St.  James,  the 
brother  of  oar  Lord.'  He  also  composed  orders  of  bap- 
tism,* of  the  coDseoratioa  of  the  water  on  the  eve  of  tne 
Eplrdiany,!  and  the  aotemoization  of  matrimony,* 
with  which  we  may  connect  hia  translation  of  the  order  of 
baptism  of  Severos*  and  the  tract  apon  the  forbidden 
degrees  of  i^nity.*  The  Book  of  TVeamres*  contained  ex- 
positioaB  of  the  Encharistic  ararrioe,  of  the  oonsecratdon 
of  water,  and  of  the  rite  of  baptism,  probably  identical  with 
or  similar  to  those  which  are  found  separately  in  M88."> 
He  likewise  arranged  the  horologiam  or  canonical  honrs 
of  the  ferial  days,'^  and  drew  ap  a  calendar  of  feasts 
and  saints'  days  &r  the  whole  year."  Of  his  nnmerona 
oaooas,''  those  addressed  to  the  priest  Addai  have  been 
edited  by  Lamy,  Di»»ert.  de  Sgntrum  Rds,  etc.,  p.  88  and 
Do  Ijagarde,  ReliqitUe  JurU  JSbe^er.  Antiqiuttinm,  p.  117 
Under  this  head  we  may  mention  the  SduAion  de  Diaeon' 
Mt  saraauRM  Munen  {OaUi.  Fof.,  IL  819}  and  tiie  SebrfioN 
Sbrtbtu  SaMmdum  Ordinaiionet  aiU  oHa  8aen  eeUbratUtir 
ocdadmdit  (Cod.  Vat.  ccclv.,  in  Mai,  Seriplt.  VeU.  Nova  Ooa., 
v.).  Jacob  also  composed  homilies,  of  which  a  few  sarrive 
in  mannsoript :  for  example — (1)  that  Christians  are  not  to 
oflbr  a  bunb  after  the  Jewish  fluUon,  nor  oxen  and  sheep, 
<m  behalf  of  the  deeeased,  nor  to  nae  miTe  wine  and  nnleav* 
ened  bread  in  celebrating  the  Bacuarist ;  (2)  against  the 
use  of  nnleavened  bread ;  (3)  against  the  Armenians  as 
Dyophysltes,  and  beoanse  tbey  offend  against  these  doc- 
trines  (4)  against  certain  impioos  men  and  transgressors 
of  the  law  of  God,  who  trample  under  foot  the  canons  of  the 
ohnrch.^  To  these  may  be  added  his  metrical  discourses 
en  the  Trinity  and  the  incarnation  of  the  word  "andon  the 
fiUtb  against  the  Nestorians.'*  Whether  the  treatise  De 
Otuta  ONDwam  Causarum  "  really  belongs  to  him  can  hardly 
be  decided  till  it  has  been  published.  The  remarks  in  the 
BodUian  CataloffM,  p.  6^  note,  point  to  a  vrriter  of  much 
later  date.  The  loss  of  Jacob's  Chronide  Is  greatly  to  be  re- 
gretted; onlya  few  leaves,  all  more  or  lees  mutilated,  remain 
to  US  in  Brit  Hus.  Add.  14685.*>  The  author's  design  was 
to  continue  the  Ckrmuieof  Ensebins  on  the  same  plan,firom 
the  twentieth  year  of  the  reign  of  Constantino  down  to  his 
•wn  time.  Tbe  introduction  was  divided  into  four  sections, 
the  flist  of  which  treated  of  the  canon  of  Ensebios  and  the 
error  of  three  years  in  his  calculation ;  the  second  of  the 
dynasties  contemporary  with  the  Roman  empire,  hut 
omitted  by  Ehisebins ;  tiie  third  explained  what  dynasties 
were  oo-ordinated  by  Jacob  with  the  Roman  «npire;  and 
the  fourth  contained  separate  chronologies  of  each  of  these 
d^astiea.  Then  followed  the  chronological  canon,  begin- 
ning wUHl  Olympiad  oGlxxvi.  The  last  monarohs  mentioned 
in  we  mutilated  US.  axe  Hemdins  I.  of  Omistanlinople, 
ArdwhSr  HI.  of  Fet^  and  tbe  OoUph  Abft  Bakr.  Tliis 

1  Leyden,  Cod.  U  0)  Gol.  (paa  Ottal.  Oodd.  OHentL,  v.  69,  and 
Land,  Anted,  ayr.,  L  2.4) ;  Lyons,  No.  2  (see  Nenbauer  in  AreMve* 
det  Miubm  teienabmei  d  imntnt.  8  ser.,  vol.  I.  p.  668,  Paris, 
1878).  The  Parti  MS.  is  merely  a  partial  copy  of  the  Leyden  one 
(ZotenbetK.  Oatal.,  p.  1971  It  Is  cited  In  Brit  Hus.  Add.  U78I,  f. 
Mb  (Wrlj^t,  Oatal,  p.  861,  ool.  2,  at  the  foot),  and  In  the  Bodleian 
OataL.  p.  4<B,  No.  6.  Another  I^rls  HS.  (Zotenberg,  Oalal.,  p.  2m 
eontaini  tbe  pnnctuaUon  and  explanation  of  dUacult  words  and 
phraaes  In  this  work. 

*B.O.,L476.  It  Is  extant  In  many  M8S. 

•  Ibid./  Brit  Uus.  Add.  l«n,  f.  2b,  and  elsewbete.  Whether 
he  wu  the  translator  of  the  amqibom  of  Ignatins,  we  ate  unable 
to  affirm  or  deny. 

•  B.O..  1. 477. 

•  IbO.,  486,  ool.  L 

•  X.g.,  Zotenberg,  OalaL.m.  66, 87. 
'  Ejf.,  Rosen,  aued.,  p.  61,  col.  2. 

■  Cod.  Vat  xxxTll.  (COtal.,  11. 244). 

•  B.O.,  1. 487. 

10  Rg.,  the  Eucharist,  Berlin,  Saohan  218, 4  (addressed  to  the 
Btylite  Oeorse  of  SerOgh) ;  Brit  Mns.  Add.  14406,  f  la  (Wright, 
Oalal.,  p.  32*).  The  almllar  exposition  edited  by  Assemanl  (AO., 
1. 479)  is  addressed  to  tbe  prien  Thomss ;  oomp.  Brit,  Has.  Add. 
Vmt,  t.  22b.  Tbe  oonseorallon  of  the  water.  God.  VaL  ooov..  In 
Hal,  SerijjO.  VdL  tfova  Ooa.,r.  The  order  of  baptina.Bilt  Hus. 
14496,  f.  2aa  (a  men  ftagment). 

»  Brit  Mns.  Add.  14104 ;  Paris,  Ano,  ftmds  n. 

oSeeOi&il.  Vbt,lL2DO-27S;  and  0(fflip.BeiHn,  Saohan  8lL  4. 

»  AO.,  i.  477. 

u  See  also  Kayser,  Die  Cbnonc*  Jacob'*  von  JBriema  lOeneU  md 
eMutert,  ntm  "IMl  awcA  nunf  6a  Omndteii  mtMMUM,  1886. 

u  See  BfbL  Med.  LoMmit.  a  PcM.  Oodd,  JC^  OrienlL'Oatal.,  pp. 
107-108. 

»  See  B.  0..  1. 461-468.  Besides  the  US.  described  by  Assemanl, 
there  are  two  In  the  Bodleian  Library,  Hant  128  (Payne  Smith, 
CUaL,  685)  and  Bodl.  Or.  732.  and  a  tblM  at  Beriln,  Saohau  180, 
with  an  excerpt  in  Sachau  208. 

n  See  Wright.  Caial.,  p.  lOOL 


work,  whioh  was  finished  by  the  anther  in  692,»  hat  beeu 
extensively  used  b^  subsequent  Syrian  historians,  both 
Jacobite  and  Xestorian,  such  as  Bar-Hebnens,**  Eliaa  bsr 
ShinayA,"  etc,  and  it  is  therefore  admitted  by  'Abhd-isho' 
into  his  list  of  books  {B.O.,  HI.  1,  229).    As  a  traiuiUtor  of 
Greek  works  Jacob  deserves  notioe,  not  so  mndi  on  acooont 
of  any  Aristotelian  labors  of  hia,*^  as  becaaae  of  his  vmlon 
of  the  HomiluB  OatktdredM  of  Sevems,  a  work  of  capitsl  Lm- 
portaaoe,  which  he  finished  in  701.»   He  also  revised  and 
corrected,  with  the  help  of  Greek  MSB.,  the  abbot  Paul's 
version  of  the  Oetoeekiu  of  Severoa  (see  above,  p.  880)." 
The  statement  of  Bar-Hebmos  "  that  Jaoob  translated  tiie 
works  of  Gregory  Nazianzen  aeems  to  be  errooeous.  He 
merely  retoocned,  we  believe,  the  version  of  the  abbot 
Paol  (see  above,  p.  880),  to  which  he  probably  added  notes, 
lUustrative  extracts  from  the  writingB  of  Sevema,  and  AUi- 
anasius's  redacMon  of  the  Xwmyay^  mI  If^nmv  ImpiM*  u- 
pended  to  the  homily  A  Anote  LumbiaJ*  He  made  ne 
Syriac  version  of  the  history  of  tbe  Bechabites  as  namted 
by  ZosimuB,  which  be  is  said  to  have  translated  from  He- 
brew into  Greek  and  thenoe  into  ^rriac*  Of  phikaiqihical 
writings  (tf  his  we  DU^sneoify  the  AidUridirm,  m  teaet 
philoeophioal  terms,*    "Die  metrical  oomjnaitloD  on  tbe 
same  subject  contained  in  two  Vatican  H88.  may  perhaps 
also  be  by  him.ii   As  a  grammarian  Jacob  oocapiea  an  im- 
portant p>1ace  in  Syriao  llteiatare.  Nestoriaa  aoholats,  such 
as  Narsai  and  his  papil%more  eroedally  Joaefdi  Hfiiiyi 
'(see  above,  p.  876),  had  no  doubt  daborated  a  system  of  acv 
oentaatioa  and  interpunction,  which  vice  in  minateness 
with  that  of  the  Jews,  and  had  probably  begun  to  store  up 
the  results  of  their  studies  in  Massoretlo  MBS.  of  the  Kble, 
like  those  of  whieb  we  have  alrea^  spoken  {above^  885). 
Bat  Jacob  was  the  first  to  give  a  deoided  impulse  to  tiisse 
pursaits  amongtheWestem  Syrians,  and  to  induce  tiie  mtuiks 
ofBu8ebhonSandTel]-'AddatooompileMaew}reticMSS.Ilke 
those  of  their  brethren  in  the  East,  and  to  pay  attention  to 
minute  accuracy  in  tbe  matter  of  the  diacritical  points  and 
the  signs  of  interpunction.  Hencewe  asaallyfindappended 
to  such  MS3.  of  the  Jacobite  schools  the  episUe  of  JaoA  te 
George,  bishop  of  SBrflgb,  on  Syrian  ortiiography,**  and  a 
tract  by  him  on  the  pointing  of  verbal  and  nominal  forms 
and  on  tbe  signs  of  interpunction  and  aooentaation,  besides 
atraot-of  apparently  ewlier  date  on  tiie  same  signs,  with  a 
list  of  their  names,  by  Thomas  the  deacon."  Farther, 
Jacob's  aoqu^ntanoe  with  the  Greek  language  and  Greek 
MSS.  suggested  to  him  a  striking  simplification  (rf'thesTS- 
tem  of  vowel-points  whiidi  was  now  probably  beginning  to 
be  introduced  among  the  Easterns.**  He  saw  tiiat  all  the 
vowel-eonuds  of  the  Syrlae  language,  as  spoken  by  the 
Edeasenes,  oonld  be  represented  by  means  of  the  Oieek 
vowel  letters,  a  style  of  pointing  which  would  be  far  dearer 
to  the  reader  than  a  aeries  of  muinte  dots.  Accordingly  he, 
or  his  school,  put  A  for^OfbrS  (d),  Efar(^Hfi>ri,Mfbr 
It;  ud  this  system  Itas  boon  adhered  to      the  Wiilem 
Syrians  or  Jwobites  iSnat  hia  time.*  Jacob  wiihed,  lunr< 

■>  Bee  Ellas  bar  Sblnftyt  In  Bosen,  Cbtal.,  pL  SB,  ooL  X. 

«  B.O.,  U.  818-814. 

**  See,  for  example,  the  notes  In  Abbeloor,  Bar-Bebrtei  Obm. 
Beeiet.,  11.  S6, 103,  ni7, 1%  Baethgeu,  l^ragmehte  tgr.  «.  arob.  Hi*- 
totter,  extracted  from  Ellas  bar  Sblni/t,  p.  8;  and  the  anonr- 
moos  epltomlter  In  Land,  Aneed.Sur.,  L  transL  pp.  lOt-lil 
(Brit  Hus.  Add.  14648 ;  Wright  C^laL,  p.  1040). 

«  Even  the  translation  of  the  Cnttgoria  in  Cod.  VaL  oItIIL 
(CtataL,  lit.  806 ;  comp.  Kenan,  2>s  PMIo«,  ArfaoL  <9.  an«i,p.34)is 
not  by  him,  but  by  Bergios  of  Ris'aln  (see  above,  p.  875). 

•  gee  i. 494 ;  Cod.  Vat  cxli.;  Brit  Has.  Add.  I31S«,dated 
668  (Wright,  Ctital..  p.  684  «?.). 

*•  B.O.,1.4S7;  Cod.  Vat.  xdv..  written  between  1010 and  mi- 
Brit  Hus.  Add.  17184,  dated  835  (WrigU,  OObiL,  p.  880  ««.). 

"  B.O.,  11.  S07,  0(d.  2;  m.  1, 28,  OOLL 

»  See  Wright  CUaL,  pp. 

»  IbkL,  p.  1128. 

B  Cod.  Vit.  xxxvl.  and  xov.  (CtKoi.,  IL  atS  and  SU).  In  tte 
latter  there  are  three  other  poems  asonbed  to  him,  the  first  theo- 
loeloal,  tbe  second  with  the  title  De  PfOatuMa  et  BomU  Artlbm, 
and  the  third  entitled  On  Me  JHbid.  In  tbe  HSa  these  poems  an 
said  to  be  by  Jacob  of  SerOgb,  wblcb  seems  altogetlwr  unllkdy. 

»  See  B.O.,  L  477  (Na  6)  and  p.  478  (No.  8). 

>  See.  for  example,  Oatal,  VaL.  UL  390;  Brit  Hna.,  Buan,m 
09, 70  (Wright,  p.  110) ;  Paris,  Zotenberc,  CUoL.  p.  80.  Tbe  lentr 
and  tncts  have  been  published  by  Phffllps.  A  Xeaarby  JHr  Aesk. 
Biihop  ^Edeata,  on  SiHac  Ortlioffrijplqi,  An,  (IMi  the  third  Ap- 
pend&,  pp.  86-96,  IffiO),  and  Harttn,  Jaabi  epL  Bdemmi  Jhlftji 
ad  OeorAm  epiwxnan  SanMoem  de  OriAqprapUa  ArfBoafUin 
On  tbe  possible  Indentlty  ot  Thomas  the  deaoon  wUfi  niomsB  sT 
Harkel,  see  Phillips,  third  Appuidlx,  p.  90. 

«  In  the  year  sm  we  find  the  folly  devetoped  ISfestarlan  sysiam 
of  vowel-p(AntB  in  use  (Brit  Has.,  Add.  msS,  we  the  ftarimUs  b 
Wright's  OabO.,  pi.  xlli.).  We  may  theieftm  flilrly  plaee  lb  be- 
ginnings as  early  as  Jacob's  time. 

»  The  credit  of  Inventing  this  vowel-eystem  Is  osnaUy  given  » 
Theophilas  of  Edessa,  who  died  In  785-789  (ftO,  L  M.  ),  ttioa^ 
Wiseman  brought  forward  to  onr  mind  convincing  argnmsali 
In  his  HoTK  a^nacK,  pp.  181-188.  in  bvor  of  the  elafina  of  Jaosk 
We  have  now,  however,  a  HS.  of  Jacob's  own  dm*  In  which  0mbi 
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ever,  to  go  a  step  farther,  and  Boogbt  to  introduce  a  reform 
for  which  hia  oountirmen  were  not  prepared.  Theoonatant 
penual  of  Qreek  M83.  had  accustomed  blm  to  see  the  TOweli 
placed  oa  an  equality  with  the  conBonanta  at  an  int^ral 
part  of  the  alphabet ;  and,  considering  how  much  this  con- 
tribBtedtocleamenof  aenSB  wid  facility  of  reading,  hede- 
■Ind  to  see  the  like  done  in  Syriac  For  this  porpoee  he 
hinuelT designed  aset  of  Towel^signs,  to  be  written  on  a  line 
with  and  between  the  uonaonante* ;  and  for  the  purpose  of 
nuking  this  invention  known  to  his  conntrymen  he  wrote 
a  Striae  Ormmar,'  in  which  he  used  them  largely  in  the 
pandigma.  Thelnaovation,  however,  fimnd  do  &vor,  and 
the  work  waa  aappoaed  to  be  ntteriy  loet,  until  a  fr^- 
ments  (partly  palimpsest)  were  aimnltaneoosly  discovered 
by  the  present  writer  and  Dr.  Neabauer.'  Finally,  amid 
all  his  labors  as  priest  and  biBho[L  teacher  and  aatfaor,  Jacob 
iband  time  to  oorrespuid  with  a  lane  nnmber  of  persons  in 
all  parts  of  Syria ;  and  these  e^sUes  are  often  among  his 
most  interesting  writings.*  One  of  his  principal  correa- 
pohdents  was  John  the  Stylite  of  the  convent  of  Litarba 
{ Afrap^c  fdnr.,  but  also  Avlrmfytr,  Avr^yw;  al-Athirit^  near 
Aleppo);  otherBwereEnBtathiaBctfDirft,Kyib5nAof  Dirft, 
the  priest  Ahraluun,  the  deaooo  Qeorge,  and  the  soolptor 
Thomas.^  To  the  priest  Addal  he  wrote  on  the  orders  of 
baptism  and  the  consecxBtion  of  the  water,'  to  the  deacon 
Beur-l^adh-be-shabfai  against  the  council  of  Obalcedon,''  to 
the  priest  Ful  of  Antiooh  on  the  Syrlae  alphabet,  in  reply 
to  a  letter  about  the  d^bcts  of  the  said  alphabet  as  oompared 
with  the  Oreek,e  and  to  Qeorge,  bishop  of  S6r6gh,  on  Syriac 
OTthogxaphy  (see  above). 
After  Jacob  we  may  name  his  friend  Atbanasins  of  Baled, 

who  also  studied  under  SeveruaSebokhtat  ^en- 
Atbanuiiu  neshre,  and  devoted  himself  to  the  transtation 
II.  of  BaUd.  of  Qreek  works,  philosophical  and  theological, 

in  the  convent  of  Hir  Malchns  in  T^r'Abfadin 
or  at  Nislbis,  where  he  for  a  time  officiated  as  priest.  He 
was  advanced  to  the  patriarchate  in  684  and  sat  till  687  or 
688.'  In  the  year  645  he  translated  the  ijo;^  of  Porphyry, 
witii  an  introdnction,  which  seems  to  be  chiefly  derived 
trtm  the  preAw»  of  the  Greek  commentator  Ammonins  ;^ 
and  he  also  edited  a  version  of  an  anonymous  Itagoni,  which 
is  found  in  Brit.  Mus.  Add.  14600.^  At  the  request  of  Mat- 
thew, bishop  of  Aleppo,  and  Daniel,  bishop  of  Edeesa,  he  un- 
dertook in  669  a  translation  of  select  epi^les  of  Severos  of 
,Antioch,  and  of  these  the  sixth  book  survives  in  two  MSS." 
.He  also  busied  himself  with  Gregory  Kaziansen,  as  is 
evidenced  by  a  scholion  introductory  to  the  homilies"  and 
the  version  of  the  Xnayayii  «al  f(4yit»<(  ImptufM  The  only 
other  writings  of  his  with  which  we  are  acqoainted  are  an 
encyclical  letter,  prohibiting  Christians  from  partaking  of 
the  sacriflses  of  their  Mohammadaa  mlen,^  and  a  oouple 
ofseaiis.» 

Greek  vowels  are  distinctly  appended  to  Syriac  words.  See  Brit. 
Hob.  Add.  171S4,  t  S3b,  in  Wr^^t's  Oatal.,  p.  337.  col.  2.  and  pt  vl. 
In  this  plate,  tbe  handwriting  of  which  cannot  well  be  placed 

later  than  about  700,  we  find  in  1. 1  tbe  Towei  ^  (jpeilon)  In  the 

word  lIS^OfA  and  in  1.23  the  rowel  O In  both  in 

black  ink,  besides  others  in  red  Ink  In  lines  S,  17,  IB,  21, 22.  and 
81.  No  one  can  doubt,  we  think,  that  these  vowels  were  added  a 
jtr.  MOKK,  especially  If  he  compares  tbetr  fbrma,  particularly  the 
s,  with  those  of  the  Oreek  tetters  on  the  m&iviD  of  pi.  v. 

1  Bee  Bsr-Hebneus  In  his  JEZtAdbM  dlti-Semia,  as  quoted  by 
Martin.  Jaequei  SBok  et  let  VoveOe*  Stpienna  (Joum,  Attat.  1869, 
vol.  xlll  pp.  4S8-469),  or  pp.  194-196  of  Martin's  edition.  Jacob  bod 
already  before  blm  the  example  of  the  Mandaltes,  fh>m  whose 
alphabet  bis  figure  of  ^  Ibr  e  appears  to  be  borrowed. 

>  fiie  Mus.  Add.  17Z17.  ff.  87, 88 ;  146W,  £  28 ;  In  Wrights  OataL, 
'  p|hlUS-78.  These  wen  r^nnted,wUh  the  Oxford  bagmentB(BodL 

U>).  by  VUght  In  MragmMtt  qf  Oe  P NVl'ir  .yOZ 

«■  Arftie  Oras—ar    AeodV  JUawa  (1871). 

«  Someannutiiosl;  aee^rlL  HUs.  Add.  1217a,  If.  flSa ;  17168,  £ 
lUa. 

>  Bee  all  these  in  Brit  Uus.  Add.  12172.  IT.  6S-1SG  (Wright,  OataL, 
pp.  692-604).  Three  of  these  letters  bave  been  published,  two  by 
Wright  In  the  Jowrnat  of  Sacred  Uleratuire,  new  series,  x.  (1867),  p. 
480  w.,  and  one  by  Schrtter  in  Z.D.M.Q.,  zxlv.  Q870),  m.  aei-SOoT 

•  Sq^  1.  486,  No.  11:  Bdt.  Mus. Add.  11718,  f.  iTOa:  seealso  Add. 
12144,  IT  47a,  R2b. 

I  Brit  Mob.  Add.  14631,  f.  14b. 

•  B.0..1.  477.  No. 7. 

•  il.  385  ;  Bar^Hebneus,  Cftnm.  Sxla.,  1.  287,  298.  Dlony- 
sins  of  TeU-UabrA  places  his  death  as  late  as  704. 

H  Cod.  Vat  clvlll. ;  Paris.  Ano.  fo&ds  161.  According  to  Benan, 
Xte  FhBot.  Perbaal.  ap.  Si/roa,  p.  80,  note  4,  tbe  HSS.  dxxxtll.  and 
cxcvl.  of  tbe  BlbL  Polat.  Hedle.  contain  this  translation  and  not 
that  of  Hpnaln. 

"  See  Wright  CbteZ.,p.lia,aiidoompbBenan,<Mkfifl.,p.81, 

n  BrttHufl.Add.l2inandl4a0D(Wrl8^ai(al,pp.G6fr46Q. 

"  Wr&ht,CW(rf.,p.44L 

M  BM.,p.  428. 

I*  ZotenDerg.Chftd., p. 28,001. & 

>•  Wright,  OiliK.,  p.  2U  ool.  1;  Zoteabeig,CUal.,p.47.col.l,No. 
2S,d. 


Contemporary  with  him,  and  probably  an  alumnus  of  tbe 
same  school,  was  the  translator  of  the  poems  of 
Gregory  Kaslanzen,  in  tbe  year  ^,.whom  Januariiu 
Assemani  calls  Senorinus  Chldidatus  of  Amid."  CandldstuK. 
He  has,  however,  misread  the  name.  In  the 

m,-Proft«„aaldllnfo™»..,lt*.nd,  ^O^rr-» 
former  part  of  the  name  seems 

to  be  'IsvoeipuK ;  the  latter  isMparently  (as  Qnidi  suggests) 
a  oormption  of  Ka^ilSarot.  Whether  the  poems  in  Brit; 
Mus.  Add.  18881  and  1464.V*  belong  to  tbe  transition  of 
JanuarlnsOmdldatusornot)  we  catmotatpreient  determine. 

Another  scholar  of  note  at  this  time  is  George,  bishop  of 
the  Arab  tribes,  the  pnpll  and  friend  of  A  than-  _____ 
asins  II.  and  Jacob.'"  He  was  ordained,  it  would  mSSSwS 
seem,  in  687  or  688,  two  mouths  liter  the  death  ^eArab 
of  Athaoasius,  and  is  said  to  have  died  in  the  tribes, 
first  year  of  Athanasina  III.,  who  was  conse- 
crated in  April  724.  His  diocese  comprised  the  'Afcolaye 
or  Arabs  of  'Akola  (al-Kafith),  tbe  Ta'&y«  (?),  the  Tanukh, 
the  Tha'labites,  the  T^hlibltes,  and  in  genwal  the  nomad 
Arabs  of  Kesoiwtamla.  Of  his  works  the  meet  important 
is  his  transliuion  of  the  Orgmiun  at  Aristotle,  of  whlob  there 
is  a  volume  in  the  British  M nseum.  Add.' 14669,  comprising, 
in  its  impwfect  condition,  the  OUegoriei,  ntpi  Ipftqi'flaf,  and 
tbe  first  book  of  the  Anolyficf,  divided  Into  two  parts,  with 
introdnctlons  and  commentaries.**  Of  this  Ternon  a  speci- 
men has  been  edited  by  Hoflbumn,  De  HtrwuHmiieu,  etc., 
p.  22  tq.,  besides  small  flmgments  at  pp.  30,  38,  45,  and  63. 
He  also  compiled  a  a  large  collection  of  scholia  on  the  horn- 
iliee  of  Gregory  Nazianzen,  which  exhibits  a  wide  range  <^ 
reading,*'  and  completed  the  £B»tAnenni  of  Jacob  of  Edessa 
(see  above,  p.  882) His  other  writings  are — a  commentary, 
or  more  likely  scholia,  on  the  Scriptures,  cited  in  the  Oitsna 
of  Sevems  and  by  Bu-Hehmus  In  his  AuBor  AdsS;**  asfaort 
commentary  on  the  sacraments  of  the  charch,  treating  of 
baptism,  the  holy  Encborist,  and  the  consecration  of  the 
chrism  ;**  a  homily  in  twelve^yllable  metre  on  the  holy 
chrism  in  two  shapes;"  another  homily  on  solitary  monks, 
in  beptasyllabic  metre  :**  and  a  treatiiae  on  tbe  Calendar  in 
twelve-syllable  metre,*^  cited  by  Ellas  bar  3hinay&.'  Like 
Jacob  of  Edessa,  ho  carried  on  an  extensive  literary  corres- 
poodence,  of  which  some  specimens  bave  loekily  been  pre- 
served in  Brit.  Mob.  Add.  12154,  ff.  222-291,  dated  ttom  714 
to  716.  Several  of  tbem  are  addressed  to  John  the  Stylite 
of  Litarba,  one  of  whose  letters  to  Daniel,  an  Arab  prleetof 
the  tribe  of  the  Tu'&ye,  is  appended,  f.  291.   The  most  im- 

?irtant  of  them  is  one  written  to  the  priest  ud  recluse 
Sshfi'  of  Innib  (near  'Asta,  north  of  Aleppo),  part  of 
which  relates  to  Aphiaatee  and  his  works  (see  apore  p. 
866). » 

Contemporary  with  these  scholars  was  Daniel  of  Sala^  (a 
viUage  northeast  of  Midy&d  in  Tfir-'Abh^n),^ 
who  wrote  commentaries  on  the  Psalms  ud  Daalal  of 
Eoeleslaates.*^  The  fbrmer  was  in  three  vol-  ^ata^L 
umes,  and  was  composed  at  tibe  request  of  John, 
abbbtt  of  the  convent  of  Eusebins  at  Kaphri  dh)S-Bh&rth& 
(Kafral-Birah,  near  Apamea).'*  There  is  an  abridgment 

"  Cod.  Va;:.xcvl.  ((Mit,!!. 621):  see  B.O.,a.  cxilx., M2, col. 2 ; 
111.  1,28,  note. 
"  Wright,  OataL,  pp.  776,  488,  coL  L 

u  fl.0.,1. 494;  BarHebi»na,  CftroB.JIlMtei..t  298,808;  Hotftnann, 
De  BermenaUieU  tmtd  Si/ro«  ArUlaUttt,  pp.  14S-151 ;  Benan.  D€ 

PhOot.  FeripaL  ap.  agnit,  pp.  82-^ 
»  See  Wright,  CWoi.,  p.  n68. 

*>  Brit  Mus.  Add.  U-&,  It.  100-215.  It  was  evIdenUy  written 
after  the  death  of  Atbanasins  n..  as  shown  by  the  remark  on  £ 
1X2*  (Wright,  OalaL,  p.  448,  coL  1).  The  commentary  oontalned 
In  Brit  Hus.  Add.  17U7,  ff.  1-26  (Wright,  OataL,  p.  441)  Is  perhaps 
that  of  Ellas,  bishop  of  ahI«;ftr(Sinlfr),  who  fiourisbed  about  760, 
and  la  expressly  stated  {B.O.,  339)  to  haTeoomplted  a  com- 
mentary on  Uie  first  volume  of  Qr^ory  Naxlansen  (as  translated 
by  Paul).  He  followed  tbe  older  expMltlon  of  Beqjamin,  bishop 
or  Edeesa.  This  Beujamin  waa  the  writer  of  a  letter  on  the 
Buoharlstic  servloe  and  baptism  (Wright,  Oatal.,  p.  1004,  col.  2). 

"  See  Land,  Anted,  ayr.,  \._p.  4. 

e  B.C.,  1 494-498 ;  comp.  Wri^t,  OataL,  p.  900,  col.  2. 
Wright,  CWoL,  p.  968. 

»  B.a:,  i.Wo£i.  via.,  lu.  U2,  ho.  ub:  wiight,  oail.  p.»ts, 

Ho.  78. 

»  BodlOaa  OalaL.  p.  426,  Ho.  88. 
»  B.O.,  1.  496 ;  Oatal.  VaL,  ill.  682.. 

»  Rosen,  (htaL,p.  88,  Nos.  82,  38;  oomp.  also  tbe  "  Table  of  the 
New  Moons,"  In  C&al.  VaL,  U.  402. 
■  It  has  been  printed  byDe  Lagorde,  AtMiI.S)F>.PP-10B-lS4.and 

EtOj  reprinted  by  Wright  ThelSdmaUa  tif  Aplavato,  pp.  19-87. 
■Bsel  has  translated  and  annotated  It  In  £ta  Britf  Oeorgt,Bftdlqft 
do*  Arober,  on  d.  Presbyter  Jemi*.  1883. 
»  See  Hofflnann  In  Z.D.M.O.,xxi\l.  741. 
According  to  a  note  In  Payne  Smith's  Oatal.,  p.  82,  be  waa 
Ualu^  of  Telut  dbfi-Mauseiath ;  but  at  tbe  time  when  be  wrote 
his  commentary  on  the  Psalms  he  was  certainly  onlya  priest  and 
abbot  of  a  convent  (see  Wright.  Oatal.,  p.  606,  col.  2). 

■>  MSS.— part  !.,  Pes.  i.-l.,  Brit  Mus.  Add.  17187  ;  part  II.,  Pss. 
It-o..  Add.  U679, 1466S  (only  three  leaves)  (see  WrlghfTaiM.,  pp^ 
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of  It  In  BriL  Mas.  4dd.  17125,  f.  81  $q.  Hie  oommwtary 
on  Ecclesiastes  is  known  to  oa  only  fttim  tiie  eztraete  pre- 
nerved  in  Severos's  Cbteno.! 
Blending  G«orge,  biahop  of  Ifartyzopolis,*  we  can  add 

UtUe  or  nothing  to  the  scanty  infttrmatiuQ  ool- 
^orge  of  leeted  by  AssemanL"  This  scholar  bu,  bow- 
2^|J_'^"     ever,  made  a  mistako  in  placing  liltn  bo  early 

as  "  circa  annam  Christl  580."  About  a  con- 
tary  later  wonld  probably  be  nearer  the  mark.  Two  of  his 

Snpila  were  Coostantine,  bishop  of  9arr&n,  who  may  have 
oorished  daring  the  latter  part  of  the  7th  oentnry,  and 
his  sacoeasor  Leo,  who  lived  at  the  very  end  of  it  and  the 
beginning  of  the  8tb.*  Constantine  wrote  several  contro- 
versial works  against  the  Honophysites,  viz., — an  exposition 
of  the  creeds  of  the  cooncils  of  Niceea  and  Chalcedon,  a 
treatise  against  Severas  (of  Antiooli),  an  "anagnosticon" 
concerning  an  alleged  mntllation  of  the  Triaagion,'  and  a 
reply  to  a  treatise  of  Simeon  (II.,  Monopbyaite  bishop  of  Ilar- 
ran).'  Leo's  only  literary  effort  appears  to  have  been  a  letter 
to  the  Jacobite  patriarch  Elias,  whom  we  have  next  to  notice. 
Elias  belonged  originally  to  the  Dyoi^ysite  party  in  the 
Bjiiaa  Ctmnh,  bat  was  converted  to  the  Hono- 
I^triarch  pbysito  sect  by  the  stady  of  the  writings  of 
EUas.  SeTems.   He  was  a  monk  of  the  convent  of 

Gnbba  Barrftyi,  and  for  eighteen  years  bishop 
of  Apamea  (or  Famiyafa),  before  he  was  raised  to  tht  pata- 
areliato  of  Antioob  (m  TOO).  He  died  in  724.>  The  only 
work  of  bis  known  to  u  is  an  Apology,  addreasod  to  Leo, 
bishop  of  ^arran,  in  answer  to  a  letter  from  him  asking 
the  reasons  for  Elias's  change  of  creed."  It  was  probably 
written  daring  the  time  of  his  episcopate.  In  i^  tiesides 
George  (tfMartyropolis  and  Constantino  of  9>n>n>  be  cites 
John  of  Damasoas,  among  whose  Greek  woAs  u  a  tract 
against  the  Jacobites,  addressed  to  the  bishop  Elias  In 
defence  of  Peter,  archbishop  of  Damascns. 
Laeams  of  Bdth  ^ndasa  is  known  to  as  only  throagh 
his  disciple  George  of  Beth  NfikS  as  the  com- 
of  ^ttf  ^  commentary  on  the  New  Testament, 

Eandaaa  which  there  are  two  volumes  in  the  British 
Mosenm,  the  one  (Add.  14662)  containing  the 
Gospels  St.  John  and  St.  Mark,  the  other  (Add.  14683] 
the  third  and  fourth  parts  of  the  Pauline  epistles  from 
Oalatians  to  Hebrews."  The  commentary  on  the  epistlee 
is  merely  an  abridgment  of  Cbrysoatom ;  in  that  on  the 
Gospels  use  is  also  made  of  Jacob  of  Sfir&gh,  and  occasion- 
ally of  Theodore  of  Hopsaestia,*"  Cyril  of  Alexandria,  and 
Epbraim.  He  also  quotes  a  passage  of  nine  lines  from  the 
Sibylline  oracles  (ed.  Friedlieb,  viii.  287-296).  At  the  end 
of  part  third  of  the  Pauline  epistles  there  is  in  Add.  14663 
a  chronological  section,  terminating  with  the  accession  of 
the  'Abbas!  caliph  al-Mahdi  in  7TO,  which  probably  fixes 
the  date  of  the  author.^'  Much  later  he  cannot  haved  lived, 
as  Add.  14683  is  a  MS.  of  the  10th  oentnry,  having  been 
presented  to  the  convent  of  St.  Mary  Deipara  in  Skete  by 
the  patriarch  Abraham  (or  Epbraim),  who  sat  from  977  to 
9S1.  In  Brit.  Mus.  Add.  18395  there  is  a  scholion  by  Lazams 
explanatory  of  a  passage  in  (pseadO')I>ionysius  Ai«opagita." 
About  this  time  too  may  have  lived  the  chronicler  Daniel 
,  ,  bar  Moses  the  Jacobite,  who  is  oited  as  an  an- 
ti«  Moses,  thority  by  Elias  bar  Shinayi  In  the  yours  122, 
127,  and  131  of  the  Hurah,  i.s.,  fiom  740  to 
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«»-«»)  f  Cod.  Vat.  clVj  Pbs.  1.-1xt111.  {Ottal.  V<d.,  111.  297);  part  Hi.. 
Pbb.  ol.-d..  In  Arabic,  Berlin,  Sachan  55.  It  Is  frequenUy  dted  by 
BarHebneuB  In  the  Aufor  Raxi  iu  SeveruB's  Oaiena,  and  alno  by 
Antonlus  Rhetor  (Wright,  OataL,  p.  831,  col.  I). 
»  OObO.  VaL,  lit  17 ;  Wright,  6£iL,  p.  909. 

*  !.€.,  Malperlrat  or  Haiy&ffiji^n.  Aseemant  calls  him  bishop 
of  Tiwfailth  or  Tekrit. 

*  B.O^t4iB&;  0.96.  The  epistles  to  Chrifltopfaer  against  Probus 
and  John  Grammatlcus  of  Alexandria,  and  to  the  monks  of  the 
convent  of  Mftr  Matthew,  are  also  cited  In  Brit.  Has.  Add.  17197 
(Wright.  OataL,  p.  607). 

4  Assemaui  plaoes  Constantlue  as  early  aa  680  and  Leo  about 
MO  (B.O..  1. 4M,  467).  Bnt  in  the  OcOaL  VaL  they  are  more  coi^ 
rsdl^^Mgibed  as  "aterqne  B.  Jobannls  Damsscenl  seqnallB" 

■  Thfloe  tiiree  are  mentioned  by  Assemanl,  B.O.,  1.  466. 

•  WrWit.  Chtai.,  p.  607.  col.  2. 

T  B.O..  tl.  96, 837 ;  Bar-Hebrteus,  CAron.  Ee^.,  1. 297 ;  Baetbgen, 
nrametOe,  pp.  46.  123.  Dionyalns  of  TeU-Mahre  wrongly  places 
his  death  some  years  later,  In  729. 

•  Two  MSB.  of  this  work  survive,  but  both  imperfect,  the  one 
at  Rome,  Cod.  Vat.  cxlv.  (CkUal.,  HI.  26S),  the  other  In  the  British 
XnseumjAdd.  17197 (Wright.  OataL, p. 0)6). 

•  See  Wright,  Oat(a.,pp.  608-612. 

»  Sacbau,  Vieodorl  Mopt.  FramaaOa  Sj/r.,  pp.  101  and  62. 

"  The  words  of  Qeorge  of  Beth  H«ke,  BuhMaH  dM^^hogmA 
(Wri^t  (Wo/.,  p.  611,  col.  2).  probably  reftr  to  the  Utnrgleal  dis- 
putes which  arose  among  the  Jacobites  abont  this  time  {B.0. 11. 
B41)  and  attained  considerable  Importance  a  little  later  (p.  8U). 
See  BaT^Bebrans,  Chroa.  E^et.,  i.  831. 

»  See  Wright,  OataL,  p.  1184 
j^'J^eeBaelhgen,  ftaanaae,  p.  2;  Ba^Heb^Ba•,  Onni.  Boda^ 


Tfaeophilas  bar  Thomas  of  Edeeaa'*  is  stated  by  Bh 

Hebnens  to  have  been  l^  religions  profession 
a  Maronite.  He  was  addicted  to  Uie  study  of  Theoshilni 
astrology,  and  aa^aneodote  is  related  by  Bar-  of  mem. 
Hbbnens  of  bis  oorrespondenee  with  gasanah, 
the  ooueubine  of  the  calipb  al-Mahdi,  which  fixee  the  date 
of  his  death  in  785.  He  was  the  author  of  a  history,  whkh 
Bar-Hebrssns  cites"  and  commends.  He  also  translated 
into  Syriac  "  the  two  books  of  the  poet  Homer  on  tiie  con< 
qaest  of  the  city  of  Dion."  "  This  evidently  means  a  ver- 
sion of  the  entire  lUad  and  Odyscsjr,  incredible  as  it  msy 
appear.  De  lAgarde  was,  we  believe,  t^e  first  to  discover 
citations  of  this  work  by  Jaoob,  or  Severus,  \mx  Shakko, 
bishopofMar  Matthew,  who  died  In  1241.U  Oardihi  (Li&«r 
Theaavari,  p.  40)  quotes  the  rendering  of  Jliod  it  204,  lint 
without  saying  where  he  fonnd  it.  Theophilns  is  often 
spoken  of  as  the  first  to  ,nse  the  Greek  vowels  in  pointing 
Syriac  words,  bnt  we  have  seen  above  (p.  882,  note  21)  in- 
Btiuices  of  their  occurrence  in  M88.  older  than  bis  time. 
Perhaps,  however,  he  may  have  finally  settled  some  details 
of  the  system  and  assisted  in  bringing  it  into  more  gwieial 
use." 

George  of  BS'elth&n,  aTlUagenear  9liQS)  was-edncated 
at  tbe  convent  of  ^n-neshre,  and  became  tiie 
syaoellns  of  Theodore,  bishop  of  Samosata,  who  Geoice  of 
propbesied  great  tilings  of  him.  On  the  deatli  BC'^&ia 
of  Atbanaahu  III.  a  wm  held  at  Mab- 
bSgh.  at  the  doee  of  TC8,  when  a  large  nuOority  <st  tiiose 
present  raised  George,  who  was  only  a  deacon,  to  the  see 
of  Antiocfa.*"  At  tbe  instigation  of  the  anti-patriareh  Dsvid, 
the  caliph  al-Manfor  scourged  him  and  threw  him  into 
prison,  where  be  xemainad  fi»r  nine  yeaiSgtiU  he  was  set 
tree  by  his  son  and  saooessor  al-Habd!.  He  was  taken  ill 
daring  one  of  his  diocesan  journeys  at  Kalandiyab  (Ctan- 
dia),  In  the  far  nortii  of  Mesopotamia,  and  died  in  the  con- 
vent <tf  Bar^mt  near  Melitdne  (MaU(yah),  in  TM." 
During  his  long  Imprlsoiunent  Geom  Is  said  to  have  eom- 
posed  many  disoounes  and  metrical  nomOieB.  S»  was  dso 
the  author  of  a  oommentaiy  on  the  Gospel  of  SL  Hattbew, 
the  oniqne  bnt  imperfect  MS.  of  which  nas  been  described 
by  Assemani  in  CataL  Fat.,  iii.  298. 

C|yriaeas.amanof  Tsghrltan  Cunily**  and  a  numlc  of  Hie 
convent  of  BlzSnft,  otherwise  called  the  ooovent  pvrlania. 
of  the  Pillar,  near  Cbllinicns  was  ordained  T^wns. 
patriarch  of  the  Jacobites  iu  793,  and  died  at  Mosul  in  B17. 
The  record  of  bis  troubled  life  may  be  read  in  Bar- 
Hebmos'e  Chrm.  Eedet.,  i.  329  sg.;  £.0.,  U.  116,  341-314. 
In  the  year  7^  be  endeavored  to  effect  a  union  with  the 
Julianists,  whose  patriarch  was  Gabriel,  and  a  creed  wis 
drawn  up  and  signed  by  them  and  sundry  other  bishops, 
which  has  been  preserved  in  Brit.  Mus.  Add.  17145,  f.  STb.** 
Besides  an  anaphora**  and  canons,*  he  wrote  a  homily  on 
the  parable  of  the  vineyard**  and  a  synodical  epistle  on  the 
Trinity  and  tbe  Inoamation  address  to  Mark,  patriarch  of 
Alexandria,  which  is  extant  only  in  Arabic." 

The  number  of  Neetorian  writers  during  tiie7thand  Sttt 
centuries  is  relatively  much  larger  than  that  of  JaoAite, 
and  tbe  loss  of  many  of  their  writings  is  much  to  be 
regretted,  especialb'  those  bearing  on  eccleetastical  and 
political  history.  Want  of  space  compels  us,  however,  to 
omit  many  names  which  we  would  o&berwise  gladly  have 
noticed. 

Our  list  begins  with  the  name  of  Bibhai  the  archiman- 
ddte,*"  called  Babhai  tbe  Elder,  to  distingoish 
him  ^m  the  later  Babhai  bar  Neglbhuiiye.  ^^^^ 
He  was  a  native  of  tbe  village  of  Beth  'Ainatha  (Mte. 
or  Ba-'ainatha  in  Beth  Zabhdai,  and  succeeded 
Mar  Dadb-ish5'  (see  above,  p.  880)  as  abbot  of  the  great 
convent  on  Mount  Ixla.  On  the  death  of  the  catholicns 
Gregory  of  Kashkar  in  607  (see  above,  p.  879)  a  time  <iS 
persecation  followed,  during  which  the  Kesfanlan  CSinreh 

»  B.O.,  t.  &21 :  CaidAbI,  ZAer  Themxuri,  p.  39. 

u  HM.  DyncuL,  p.  228  (traotiL,  p.  147). 
Op.  CO.,  p.  96  (transl.,  p.  68). 

"  Op.  eil,  p  228(tian8l.,  p.148).  AlaDatp.40{ttand.,Jft.a>}BK^ 
Hebneus  says  that "  the  poet  Homer  bewailed  her  (nS)  in  two 
books,  whic^  Thecmhilus  the  aswdoger  of  Edesaa  tmnd^ed  fhn 
Greek  Into  Syriac."^ 

»  E.g.,  Huid,  1.  22S,  226 ;  vl.  SSB ;  xvL  746:  Odgmtg,  xTlIL  26;  see 
The  Amdmjf  for  October  1, 1871,  p.  4S7. 

"Compare,  B.O.,i. M. 

30  The  minority  appointed  as  anti-patriarch  John  of  CkUiBlcoi 
(ar-Rakkah),  who  held  office  for  four  veara  IB.O.,  U.  840,  ooL  » 
and  WM  succeeded  by  David,  bishop  of  D&rft  (Mil}. 

I  B.O.,  11. 840 :  Baetbgen,  Atvmen/e,  pp,  tfl,  US;  Bar-Mmgaa 
CAftm.  Eaif».,  1.  319  tq..  fl.  175. 

"  Ba^Heb^ens,  CAroa.  Beda.,  1. 84S, 

»  See  Bar-Hebrous,  Cftrm,  Beela.,  1. 8B6. 
Wright,  OUaL,  pp.  206,  210. 

»  Wright,  Ctatol.,  p.  222, col.  2;  Zotenbeig,  Odd/.,  p.2R,No.Sl 

*•  Brit.  MUB.  Add.  14^,  f.  IlOa  (Wright,  CbtoL,  p.  887). 

"  B.O..U.  117. 

»  See  B.O.,  m.  1, 86      472;  Hofflnann^iwiiffe,  pp.  121.  UL  in. 


Digitized  by 


Google 


7ra  AND  8TH  OKNT.] 


STRUC  LITERATURE. 


885 


ms  ntled  by  B&bhai  with  &  firm  and  skiUal  hand.  The 
bishops  of  Niaibis,  ^tdhklyabfa,  and  Earkhi  dhK-BSth 
Sei&kh  (or  Beth  Gannai)  entroBted  him  with  the  datles 
of  inspector  of  conventa,  with  the  expreaa  oltjMt  of  Tooting 
oat  all  who  held  the  doctrines  of  the  MlSfoUl^iani,^  as  weU 
M  the  followers  of  Qannini  of  QSdhaWsbh  and  Joaeph  of 
.Qaasi.*  So  well  did  he  acquit  himself  in  this  post*  that, 
sfter  the  murder  of  Khosrao  XL  in  628,  when  his  soocesaor 
^aw2dh  II.  9hSr6e  permitted  a  synod  to  be  held,  be  would 
have  bew  nnaoimooslr  elected  to  the  dignity  of  oatholicos, 
had  he  <Hily  given  his  oonsent,  ia  defimlt  of  which  the 
«boloe  fell  npon  Ishfi'-ysbh  of  GMdh&U  (62&-M4).  As  a 
wi}tar  BUtbai  would  seem  to  bam  bean  vei7  inoliflo,  tor 
no  iMi  than  eightr-thxee  or  eigb^-fimr  works  are  set  down 
to  his  acoonnt.^  The  principal  of  these,  as  enamerated  by 
'Abhd-ish5*,  are  a  commentary  on  the  whole  text  of  Scrip- 
tare:  on  the  oonunenuHratioiis  of  tiie  BLeased  Virgin  Maiy 
and  St.  John,  and  other  oommemorations  and  fossts  thxoiwn- 
«at  the  year;  on  the  reasons  of  the  oelebntion  of  Fum 
Sunday  and  of  the  festival  of  the  holy  cross  f  adiseonrse 
on  the  nnion  (of  the  two  natures  in  our  Lord,  against  the 
Xonophysites)^  exposition  of  the  Omtmrie*  wT  ETagriDs;^ 
exposition  of  the  disoouses  of  Ibrk  the  monk  (on  tlra 
sptrltoal  law)  f  mlfls  tar  novioea;  eanons  few  monks ;  (con- 
fe«vetsial)  letters  to  Joseph  ^azsiyi;  history  of  Diodore 
of  TarsDs  and  his  followers;  on  Matthew  the  wanderer, 
Atnaham  of  Xiubia,  and  Gabriel  ^a^rayft."  To  these  moat 
be  added  an  aoooant  of  the  life  and  nuulTrdom  <^  his  eou- 
temporary  George,  a  oonvert  bom  Zoroastrianism,  whose 
heathen  name  was  Hihramgnshnasp,"'  and  a  few  hymns, 
contained  in  yestorian  psalters.'^ 

The  snooessor  of  Bftbhal  was,  as  we  have  just  mentioned, 
*  v«  I>h5'-yabh  IL  of  OSdhUi,"  who  was  elerted  ia 

It  628  and  aat  tUl  644."   He  stodied  at  Nisibis, 

^UtT  ™  bishop  of  Balad  at  the  time  of  bis  ele- 

vation to  the  patriarchate.  He  was  sent  in  630 
by  Bor&n,  the  danghter  Khosrao  H.,  on  an  embassy  to 
Heraclins,  the  emperor  of  Constantinople,  whom  he  met  at 
Aleppo,  and  to  whom,  we  are  told,  he  restored  the  holy 
cross,  which  had  been  carried  off  by  the  Persians  when 
they  oaptnred  Jemsslem  in  614."  Foreseeing  the  downfilll 
of  the  enfeebled  Persian  monarchy,  lahS'-yidth  pradently 
made  conditions  on  behalf  of  his  flock  with  the  Moham- 
madan  mler,  it  Is  said  ^rongh  the  iaterventioo  of  a  Chris- 
tian chief  at  Ni^iin  and  of  Yeshn'  (or  Isho'),  bishop  of 
that  plaee.^  The  deed  or  ordinance  oontaining  the  terms 
of  agreement  was  renewed  and  eouflrmed  by  'Omar  ilm  al- 
Ehs|^b.M  According  to  'Abhd-bh5',  the  prineipal  writ- 
ings of  Ishd'^yabh  were  a  eommentary  on  wt  Fsalma  and 
anndry  epistles,  histories,  and  homilies.  A  bynin  of  his 
ooenis  in  the  Nestoriaa  psalter,  Mt.  Hns.  Add.  14875." 
SahdSni  of  HalamOn,  a  village  in  Beth  ynhidhrS,"  was 
fldocated  at  Nisibis,  and  became  a  mwk  onder 
Mftr  Jaoob,  the  fonnder  of  the  fiunoos  convent 
mttaT  ^  BUh  'Abh&M  Hera  he  eompoaed  streatise 
In  two  volnmes  on  the  nuMiastio  llfb,  berides  a 
history  of  his  master,  and  a  faneral  sermon  on  him.*  He 
became  bishop  of  mhase  dh'Arewftn  in  Beth  Ganm^*!  and 
watfone  of  the  Nestorian  clergy  who  aocompanied  lsh6^- 
TBbh  of  GMh&UL  on  his  embsasy  to  Heradios.  Whilst 
halting  at  Apamea,  IshS'-yabh,  John  the  Nsstniaii  Ushop 
<tf  Damaseos,  and  Stbditoi  triad  their  hand  at  eoiiTettlng 
the  nMmks  of  a  aelghb«Htiag  ( JaeoMte)  oonvent,  the  xeson 

I  See  B.O.,  ill.  l,  lOl ;  Bai^Hebmm.  Chron.  Eeela.,  I.  SJt, 

•  Bee  above,  p.  cn.  'See  B.0„  Uf.  1. 8S,  W,  473. 

Ui.  tHuidnotei. 

•  See  next  paramph. 

•  See  OakU.  VaL.  UT  872. 

•  Brit.  Wns.  Add.  17270  (Wtlgbt,  Cbtal.,  n.  4B2). 

•  Thatls.ofmar.ootheooartofal-Bahieln. 

»  Brit.  Hna.  Add.  7S0O.  t  U  \  HtrfBoaaan,  A»imllge,p^  n  sa.  178. 

II  Rff.,  Brit  Xni.  Add.  7106^  17219;  see  Bfeteaffl.  cBt^whS,  pp. 
37.88.  , 

u  JodU,  near  Motol. 

u  B,0.,  11.  416-418,  iU.  1.  in,  476 ;  Bar-Hebnraa,  CAras.  XeOa., 
ill.  118  and  note  1,  l27  and  note  3:  Baetbgen,  Awmente,  pp.  18, 
19, 108,  111.  -V  — ,  Kf  . 

H  This,  however,  seemB  to  have  been  given  back  by  Ardas&6r 
III.  In  «2S-aS9.  as  the  ftstlval  to  celebrate  Ito  reatorattoa  took 

5 lace  at  Jenuaiem  In  fl2V ;  see  Bar-Hebrms,  Cknm.  Seelm.,  IL  IIS ; 
r.A.iU.  l,Mnole 8,100-106 ;  l»Ud^aMdl.d.  Ptneru. Amber, 
pp.  801-802. 

^  B.C..  il.  418.  lii.  1, 108,  ool.  1;  Bar-^brMis.  Ckron,  EeeUa.,  It 
11&  Bsr-Hebrsus  names  Mobawmad  himself,  bat  it  was  mote 
likely  AbQ  Bakr  (632-833). 

»  See  B.O.,  ill.,  1, 108.  cot  1. 

"  Wright,  CWal.  p.  180,  col.  2. 

I*  Homnann,  AmteOge,  p.  31&. 

»  Ibid.,  p.  236. 

•>B.O.,  111.1,458,462. 

n  8oe  B.O.,  111.  1, 116,  col.  1,  at  the  fbot.  Ajsemanl  fwonoonoes 
ttw  name  ATyOn,  but  Arflwan  is  more  Uke^  to  be  oonaot  Bee 
Hofltaiann,  AiusSffe,  p.  277. 


of  which  was  that  Sahddua  himself  was  converted,"  and 
afterwards  wrote  several  heterodox  woifca,  lliis  incident 
caused  much  scandal  in  the  East,  as  may  be  seen  tnm  the 
nnmeroos  letters  which  Ishd'-yabh  of  ^Mhaiyabh,  another 
member  of  the  embassy,  found  it  necessary  to  write  upon 
the  snbiect." 

This  Ish5'-yabh  was  ibe  son  of  a  wealthy  Persian  Chris- 
tian named  Bas-tohmag,  of  Kaphlan&  in  06-  ,  .  . . 
dhaiyabh  or  Adiab6n&  who  used  often  to  visit  t^''^  Hfr 
the  convent  of  Beth  'Abbe.**  He  was  educated  dhatyabb ' 
at  the  school  of  Nisibis,  became  bishop  of 
Mosul,  and  afterwards  metroptditan  ttf  ^assft  (ArbSl  or 
Irbil)  and  Kosal.  ^la  chief  event  of  his  rale  at  Mosal 
sauns  to  have  been  tiiat  he  hindered  the  Jacobites  tarn 
building  a  oburoh  in  that  city,*  notwithstanding  that  thay 
were  sapported  by  all  the  weight  and  influence  of  the 
'ntghritans.**  Bar-Hehtnos  dedjaree  that  he  bribed  right 
and  left  to  eflbet  this."  He  was  one  of  those  who  aocom- 
panied UhA*-yabb  of  GSdhlli  on  his  embassy  to  Heraolins,** 
and  stole  a  very  costly  and  beautitbl  casket,  containing 
relics  of  i^e  Apostles,  from  »  church  at  Antiooh,  the  which 
be  conveyed  (amnreatly  qaite  openly  and  shameleasly)  to 
the  convent  of  Kth  'Abhe>  On  the  death  of  Uftr-emmSh* 
(who  aat  644-«47)"  he  was  elevated  to  tiiedigblty  of  oathol- 
icos,** which  he  held  till  657-658.**  In  his  desire  to  do 
something  for  the  pivmiotion  of  learning  he  wished  to 
found  a  school  in  the  convent  of  Bfith  'Abbe,  where  be  bad 
built  a  munificent  church,  but  the  abbot  K&m-iaho'  and 
the  rest  of  the  lasy  brotherhood  wonid  have  none  of  this, 
and  preferred  to  qait  the  oiMivent  and  withdraw  to  the 
neighboring  village  «^  ^rp£  In  Saph8&ph&.**  Herenpon 
the  catholicns  gKve  np  tbi^  part  of  his  plan  and  built 
bis  college  in  his  fether's  village  of  KuphUnfi  (or 
Kulp&na.}**  Soon  afterwards  he  found  himself  involved 
In  another  and  more  serious  dispute  with  Simeon, 
the  metropolitan  of  Biv-Ar^bSr  **  in  Persia  and  of  tiie 
j^a^ye,*'  who  refused  obedience  to  him  aa  his  diocesan ; 
and  this  led  to  a  lengthy  correspondence,  regarding  which 
see  B  0^  lii.  1, 127-136.  His  works,  as  enumerated  by 
'Abbd-iBh9',  Kn—BumSkk  muhAabhi  or  "  Befutation  of 
(Heretical)  Opinions,"^  written  for  John,  metropt^itan  of 
Beth  Lftpftt,"  and  other  controversial  tracts,  consolatory  and 
other  disooaises,  various  hymnB,*^d  an  exhortation  to 
certain  novices.  He  arranged  the  Hudhra^  orservice-book 
for  the  Sandays  of  the  whole  year,  for  Len^  and  tat  the 
fast  of  Ninevui,**  and  drew  np  offices  of  baptism,*  abso- 
lution.^ and  consecration.*  He  also  wrote  a  histoid  of  tbt 
monk  IshS'-eabbran,  a  convert  fh>m  the  religion  of  Zoroaster 
and  a  Obriatiaa  martyr.*  A  huge  ooUection  of  hU  letters  is 
extant  in  Ood.  Vat.  dvit  {OkUiL,  lii.  299),  a  jndioloos  selec- 
tion from  whieh  would  be  worth  printing.* 

>  We  cannot  see  that  Aasemanl  has  any  nounds  Ibr  asserting 
that  SfttadAul  was  converted  "  ab  enoribus  Neatorianls  ad  Catho- 
Ucam  veritatem  "  {B.O.,  lit  1,  107,  col.  1 ;  comp.  col.  2,  U.  10-12, 
and  p.  130,  col.  2, 11.  U-18). 

»  B.O..  iil.  1,  11»-128.  Bar-Hebrtnu  (CAroa.  EtOa.,  It  118} 
sfrftefttllr  Improvee  tbe  occasion  by  making  out  that  the  catboU- 
CUB  bh«>-yabh  of  OMbUA  himself  was  the  pervert. 

M  .S.O., lit  1, 472;  Hoffknann,  AimUife,  p. 

»  B.O.,  lit  1, 114-115. 

**  Taghrith  was  always  strongly  Jacobite,  and  the  Hestorlana 
had  no  church  there  tUl  767  (see  JB.O..Ut  1,111,  note  4:  Hoff- 
mann, AvmUge,  pp.  180-191 ;  Bar-Bebneos,  urea.  Eedet.,  11.  Ufr- 

■r  Oron.  Xeeie$..  U.  127. 
«  B.O.,  ill.  1, 106,  col  1. 

*  There  Is  no  leaaon  to  douM  tbe  drcnmatantlal  recital  of  a 
Nestorian  writer,  B.O.,  Ul.  1, 106.  cot  2,  475.  Strange  to  say,  A»* 
semani  does  not  unprove  this  occasion. 

»  Properly  HAr(I)-emmfib  (see  B.O..  It  888,  cot  2,  Na  29). 
"  AcGOnlingtootherB,6«7-«GO;  if.O.,  It420,  lit  1,118, 6U. 
»  In 647 OTMflL 

*•  Or,  according  to  tbe  other  reckoning,  till  660,  B.O.,  loee.  citt. 
He  predeceased  the  mapbriin  Den)^  who  died  In  660  (Bar- 
HebneoB,  CAron.  Bcxiet.,  u.  129,  ISI). 

*•  See  Hofltaiann,  Avwor,  pp.  228, 227. 

»  B.O  .  111.  1, 124-126. 

M  Or  lUahabr  (Y&]|F&t) ;  see  Ndldeke,  Otieh.  d.  Pentr  u.  Arnber, 
p.  19,  note  4. 

"  Or  Arabs  of  Katar,  on  the  Pentan  Gulf,  and  tbe  adlacent 
districts.'  See  B.<i..ii\.  l,  186. 

*  £.0.,Utt  187,  note  1. 

*  B.O.,  ilt  1, 188,  C(d.  1 ;  NOldeke,  OtKh.  d.  Prrter  v.  AnAer,  p. 
41,  note  2 ;  Hofltaunn,  Avn&ge,  p.  41,  note  861. 

«>  Tbe  composition  on  the  martTr  George  quoted  by  CanUbl 
(ZAer  TVs.,  pp.  124-125)  is  probably  of  mooh  later  date.  At  least 
we  should  not  expect  such  artificial  riming  in  the  7th  century.' 

«  B.O.,  ill.  I,  m  144,  OOL  2. 

a  See  Badger,  Tie  NedarioMt,  11.  p.  22. 

«  Brit  Hna.  Add.  7181  (Rosen,  Oaial.,  p.  69). 

4*  £p.,ofapostatesand heretics,  OUoL Fat, II.  807, 867;  of  pnbUo 
penitents,  <Md.,  291,  Brit  Hns.  Add.  71S1  (Rosen,  OataL,  p. »). 

*  B.g.,  the  consecration  of  an  altar  with  the  chrism,  Om.  VOL. 
li.  S02, 868 ;  see  also  Otd,  291,  where  canons  of  hfs  are  glvra.  uid 
Ood.  Vat  cozot,  in  Hal.  ftrbO.  VeU.  Nova  Oott..  v. 

«  oscor.  m,iit8a:  ka.iiLi,  286,  note  3,  and  p.  ess. 

«  AO.,lltl,14»-14a 
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'AntD-Ilbfi')  of  9Mh^;al>h  and  hii  brother  Jah&'Tabh 
•X»*mXmhA  VMS  follow-stadrate  at  NMbiB  with  labS'-yabh 
IZL,  and  aftertrardi  entered  tlw  great  eoavent 
an  Monnt  liU.  iih&'-yabh  aabwoQentlT  beeaiBe  Mdiop  of 
VirdllMbhidh  ;*  bat  'Aoln-Ui^  ma  seiaed  wHh  a  fit  of 
wandering,  and  visited  Jenualem,  whence  he  went  on  to 
tlMdeaertirf  Skete  In  Egypt,  and  made  himself  tiioroogUy 
•eqnalnted  with  tb«  Utm  and  habits  of  its  monka,  if^^id* 
Ing  wluMn  he  had  read  ao  mneh  In  tht  .ftradiM  (tf  Mladlna. 
On  hia  retnm  he  aoon  forsook  the  great  oonvent,  beoanse 
of  diasensioQSthathad  ariaeo  in  it,  fad  betook  hinuelf  with 
hii  brother  to  the  convent  at  Bitb'Abhi,  where  be  devoted 
himaelf  to  stadv,  and  80  dlatingalahed  himself  that  he  was 
employed  bj  uh&'>7abh  III.  to  anist  in  arranging  the 
Qadhri  (see  above).  'Anftn-Isho'  wrote  a  volnme  of  philo- 
sophieal  dividoDB  and  deflnitioQs,  with  a  oimtoiiB  oonunen- 
1u7,  dedicated  to  his  brother,'  and  compiled  a  work  on  die 
correct  reading  and  pronanciation  of  difficult  words  In  the 
writings  of  the  frtheis,*  that  followiug  in  the  footattms  of 
Joseph  HibE&yi  (see  tJboveip.  876),  wd  antioipatlng  Jacob 
of  Bdesaa  and  the  monks  of  the  oonventof  $ar)ci^A6th& 
(see  above,  p.  866).  He  was  also  the  author  of  a  treatise 
entitled  Liher  Ottrumttm  d«  JSqailitterU,  on  the  different 
pronanciation  and  algnifloatlou  of  words  that  are  spelt  with 
the  same  letteia.  lUs  has  been  pnbliihed,  with  the  ad- 
ditions of  iponain  Ibn  Ish^  of  al-Qinh  (died  in  873)  and 
another  compiler,  by  Hoffknaon,  Opasmla  Setlvri&Hfd,  pp. 
9-49.*  His  greatest  work,  however,  was  a  new  reoenafon 
•r  redaction,  in  two  volnmee,  of  the  POmdue  of  PaUadias 
and  JeronM,  with  additions  eidleeted  by  himself  from  other 
■oorees  and  tram  his  own  experietDoe.'  This  he  compiled 
at  the  request  of  the  patriarch  George,  and  it  became  the 
standard  work  on  the  sul^eot  in  the  Nestorian  convents.^ 

John  of  Beth  Oarmai  (GarmJ^ii^),  called  John  the  Elder, 
.  waaadisGipleaf  Jacob  of  Btth'Abhl^  and  hla 
soooeiMT  as  abbot  of  that  eonvent.  Alter  a 

mat. 

tew  moDthfl,  however,  he  secretly  fled  trom 
Bflth'lbbS  and  betook  himself  to  a  bilinear 
Mk&^In  BHh  Oarmai,  where  themonastttyof  EaeUel* 
was  aoon  aaenrards  built.  In  uhlA  he  eaded  his  dayi." 
Hia  works,  aeoording  to  'Abhd>lBhS*,n  are-*  odleetbm  of 
heads  of  knowledge  or  maxima,  rales  for  novices,  a  brief 
ehronicle,  Jiistories  at  Abraham,  abbot  of  the  great  convent 
on  Hoant  Isli,  of  the  monk  Baxxldtft,"  and  <a  lOr  Khod- 
hibwal)  the  ftMinder  of  the  ooavant  of  Btth  BUB  (near  al- 
fbdithah,  by  Moenl),  with  a  discoarae  and  hymns  on  the 
ast  nararfl 

8aUiK-Ui&'  Boatamf  was  a  native  of  a  Tilli««  called 
a.>j.^.i.ju  HCnm  la  QUhalTabh,  and  entered  the  great 
SSSf™  convent  on  MoantU&nnder  the  abbot  Nanai, 

""^^  the  sneosBsor  of  BIhhai.  Here,  at  the  request 
of  the  monks  he  wrote  a  tract  oa  the  occasion  of  the  oele- 
bnticra  of  Golden  Friday,  and  also  a  hu^  volnme  of  dls- 

Sitations  against  heresies  and  other  theo!<^cal  questions, 
e  migrated  thence,  perhaps  along  with  Narsai,  to  Beth 
'AbbS,  where,  however,  he  resided  only  for  a  short  time, 
being  invited  by  the  monks  of  BMh  ^1^^*  to  beeooie  their 
jKim.  Here  be  composed  eight  disomirses  tm  the  dispensa- 
tion of  oar  Lord,  the  oonvezsion  of  the  various  countries 
^  the  Apostles,  and  on  oontlnenoe  and  the  monastic  life. 
Further,  at  the  request  of  Mir  Kardagh,  the  synoellas  of 
Ishfi'-yabh  III.,  he  wrote  lives  of  lshd'-Z6kh&((rftheoon- 
v«nt  of  Qaasi),  of  IshS'-yiAb  III.,  of  Abraham  abbot  of  fitth 
'Abhe,  who  came  th  ithor  from  the  convent  of  Zfikhi-bho'" 
of  ¥&m-Iafad'  abbot  of  Beth  'AbhV*of  Abraham  of  Nethpar, 
of  vdihan  lydbh  (or  Job)  the  Persian,  and  of  the  elder 

1  Properly  ' AnAmtD^Wf ;  sea  AA,  Ut  1.  IM-UI;  «"■*-"". 
Optt*r.  weMor.,  p.  Iv. 

•  The  older  name  of  Shsuidl  dhe-Hieih  Bammin,  In  Aiablo 
^M^rh-ma.  or  simply  as«nn:  ss.  Homnsnn.  pp. 

■  B.O.,  lU.  I,  M„  col.  2,  nearthe  fbot 

•  IbUL.  m.  1, 144. 

•  From  a  HS.  in  the  India  Office  Ubrarr,  London.  There  U 
another  copy  in  the  coUectloD  of  the  8.P.C.K.,  now  at  Can- 
hrid«. 

*S^S.O.,  li.49S:  lil.l,4a,146coL3,Ul  ed.  1,  middle. 

T  The  The  TUtubnMoiu  <if  iKe  Book  <^  the  Pankdim  In  Brit  Has. 
Add.  17268,  17aM  (Wright.  OalaL,  pp.  1078-00)  and  Orient  2S11 
seenu  to  be  a  diflerent  work.  The  author  of  it  Is  said  to  have 
beeDsKatr&ya,  "  aoatlveof  jpafar.*'  which  'Anio  tahfi'  waa  not 

■  Hotnnann,  Atm&ge,  p.  27S, 

■  8o  called  from  Its  founder ;  see  Hofftnann,  op.  cU.,  p.  274,  note 
2IM. 

»  £.0.,m.l.a(S-aM,474.  BnthemusthavellTedttllafterfln, 
for  MiF  Ehodhihwal  waastUlallve  In  that  year  (£.0.,  UL 1,  161, 
nearthe  top). 

u  £.0.,ld.t,a04. 

u  iHd.lli.  l,4a7,OOl.2,Ch.4. 

u  Ibid.,  lU.  l,4M-«(ift. 

1*  On  the  Great  Z4b.ln  gfldhalyabh ;  see  HoBnaan,  Aawajs.p. 

2ib,  note  17U. 

u  B.O.,  IIL 1,  W,  ooL  1,  atthe  top. 
■  »  Whodledui  W2;  seeBaethgen,.Avv"W<*CiK>-^iU& 


Sabhr-Ishfi',  thefounderof  the  convent  of  Btth  ip^^ts 
which  may  be  added  the  Uvea  of  the  Inotheis  Josrak  sad 
Abraham." 

George,  the  pupil  and  sneeessBf  of  bbO'-yaUi  HL,  was  a 
native  of  Ewhrft  in  BMh  OCwftyl,  a  district  of 
B6th  Gaim^"  His  parents  were  wealthy,  and  Oeoi|e«r 
owned  two  fhrnu  in  the  neighb(»'hood  of  the  Ki^bii. 
convent  of  Bttfa  'Abhi.  Being  sent  to  take 
charge  of  these,  he  got  aeqoainted  with  the  mooki  and 
oltimatety  Joined  titeir  body.  When  IshS'-yahh  was  pro- 
moted to  the  patrlan^iate,  he  appointed  George  to  be 
metropoIitaQ  of  Qfidhaiyabb  In  hto  stead  and,  on  the 
death  of  his  fHend,  George  sncoeeded  to  the  paManshate  in 
861,  and  sat  till  660.  As  an  author  he  Is  not  of  much  sc- 
ooont,  having  written  merely  a  few  homilies,  with  hynua 
and  prayeia  nir  certain  occaslMis,  and  pnbli^ied  ninetem 
canons."  His  too  in  all  probability  is  tiie  "  eptetola  dog- 
matlca  "  contained  in  Ood.  Vat.  eeoelvii.,  p.  3ao> 

Elias,  bishop  of  Maril  or  Merv,  was  one  trf  those  who  wen 
present  at.Uie  death  tut  bh&'-yabh  IIL  and 
elected  George  as  Us  succeasOT.*  He  eom-  Btstof 
^led  a  CW«M  pofritM  (JfottfoUMUkd  <fiUt-  Metr. 
jfsdHstdpg)  on  the  fonr  Gospels,  and  wrote 
oommentariee  on  Qeneds,  Pnlms,  Proverha,  r.frli«isstos. 
the  Song  of  Songs.  Eocleaiasticos,  uidah,  tiie  twelve  adaer 
Prophets,  and  the  ei^ee  of  Bt  Paul.  His  letters  weald 
prob^Iy  be  of  some  interest  to  ns,  and  the  loss  «S  his  eed»- 
siastical  history,  to  which  'Ahhd-bh&'  i^pUea  the  cfMel 
of  "  trustworthy,"  U  to  be  re«retted.H 

Of  Duiel  bar  Munm  we  ean  only  say  that  he  flsnUed 
under  IshA'-yabh  Ta.  of  HSdh^yahh,  abont 
660.*  He  wrote  an  eoelesiartioal  history  in  fonr    DanU  bir 
volumes,  and  an  explanation  of  the  calendar.  HaiyssL 
The  history  is  dted  by  Qecme  of  Arbfil  in  the 
UNh  century  fbr  the  data  vt  the  destrnotion  of  JernsalesL* 

Gabriel,  somamed  TaurMhi,  was  a  native  of  the  pnmitn 
ofSlars&rorShahrasftr."  Hestndied  atNisIbis, 
and  then  entered  the  great  oonvent  on  Mount  GslsU 
IdL  where  he  took  part  In  a  oontrovet^  witii  TaniaU. 
the  JbMKv^iyslte  monks  of  the  oonTcnt  of  ^mt- 
tamin  (near  Mirdin)  and  ag^nst  SUtdtei.  He  aflanmdi 
migrated  to  Bith  'Abh«,  where  he  wrote  a  life  of  Mb  Nsi- 
sai  the  abbot,  an  account  of  the  mar^rs  of  TAr  Bbila  sr 
Tar  BSrSn  (AdhurmrwC,  UihmanaL  and'  tiieir  sistw 
Hibdokbt,  in  the  ninth  year  of  aqwr  O.),*  bomOytatbe 
washing  of  the  feet,  eto."  He  became  abboi  of  BSth 'AhU 
under  the  oatholions  ^enin-Ishfi'  1.  (686-701)  * 

9tein-IshS'  L,  eaUed  the  Elder  or  the  I^e  {iXgUHu 
was  anointed  e^h<dieQS  in  688,*>  in  soeoessian 
to  John  barM&rtL*!  the  follower  of  Owwge.  He  BMs- 
was  opposed  by  bhS'-yabh  of  al-Bi«tah,  whom 
he  threw  into  i^ison,  but  afterwards  releaaad 
on  his  making  his  sabmisdon.  A  more  aerfoos  rival  wm 
John  of  Disen,  blshtqi  of  Nidbla,  somamed  the  Lroer,  wbo 
curried  fhvor  with  the  caliph  'Abd  al*MaIik  fbn  Ucrwii 
and  proonred  the  deposltifm  m  ^foin^lsho*,  whose  place  be 
occupied  for  neM^y  two  yeara."  Bar-HebimBs  addr*  thst 
John  pat  him  for  some  days  into  priotm,  and  then  aent  bin 
off  to  a  oonvent  amtrng  the  mountains  in  diarge  of  twe  of 
his  disciples,  iriio  threw  the  luckless  eathc4ietts  down  s 
weotploe  and  1^  him  there  for  dead.  Loekily  he  w» 
fonnd  by  aome  shepherds,  who  took  good  care  of  bin, 
though  he  seems  to  have  been  lame  ever  after.  On  hisie- 
oovery  he  withdrew  to  the  convent  of  Yannan  (<ff  Joosk)" 

"  B.O^  IL  418,  CoL  a. 

>*iMil.,lll.l.2SS.ooLl,nesrthet»t 

»  B.O.,  U.  421,  Ul.  1,  IM-.Bsr-HsbiMis,  Oren.  Aetaa,  U.Ul,ni: 
Boffiuann,  AutMjft,  p.  377. 

s>  Hemastbedlstingulthedfrom  two  other  Oeofges.  FeoHBi 
by  raoe.alBodlsdphwoflsh6'-nbta,vls..OeorBe,btab<vofP«na 
d«-Ualflhin  or  al-Bsoah,  and  Qeorge,  Usbop  onnrfUiLth*  Utta 
of  whwn  Is  the  «athor  of  a  well-known  nymn  {see  B.O..  Ul- 1. 
4H;  Blckdl,  OmoaAii,  p.  38),  often  fbood  In  Nestorian  naUaa 
e^.,  Rosen,  Ottaf:,  p.  14.  w ;  Wright,  QOal.,  p.  ISl,  ooL  I ;  Jludek 
gSa,  Cod.  Syr.  4,  p.  112. 

«  s.a,ia  1.  iH. 

»  Hal.  Baia^  Pett.  Nova  OaU.,  v- 

»  B.o.,u.m. 

M  iUd.,  llL  1, 14B. 

»  Jbld.,  iL«»;  ill.  1,  281. 

**  AAL,  UL  I,  m. 

■>  See  Honnann,  iteaAn,p.  48,  notes  aB4, 365.  pt  354  w.  „ 
»  B.O.,  la  1, 4t«-4M;  fioffinann,  Auimige,  pp.  9-U,  Aom  Bdt 
Hns.  Add.  12174  (Wri^t,  OataL,  p.  U8S).  _ 
»  Bar^onti  was  abbot  at  the  begtonlng  of  ff#nli>1ih<ft 
trlarohale ;  see  B.O^  IIL  1, 467.  col.  1. 

">  Bar-Hebmns,  CVm.  Jtotea,  IL  186 ;  Baethgen,  l^agmait,  pf. 
82. 117 ;  B.O.,  fl.^8. 

*i  He  sat  680-682 ;  B.O.,  IL  422,  IIL  1, 815;  Bsr-Hebneva.  OM 
£ooIa..iL  133. 


»  Ba(Ahgeiu/Viii9mnte,ppL»^^ 

ftr-HdnmoBflaUs  It 


11. 421,  notes  ' 

John." 
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,mMr  Mosul,  where  he  stayed  till  the  death  of  hii  rival.  He 
eontlnned  to  rale  the  Nestorian  Chnroh  till  TOl,'  and  waa 
burled  Id  the  ooDvent  of  Jonah.*  Besides  compoaing  homi- 
lies, sermons,  and  epistles,  he  was  the  author  of  a  life  of 
Serglns  DSwidhi*  of  Daraa^anUi  or  Dau^ar^,  near  Kash- 
kv,  who  waa  a  ooDtemponry  of  hia.  He  also  wrote  a 
tveatise  0»  the  ItooAld  Vm  ttf  the  Sduot  or  anlTerBlty.  as  a 
place  of  moral  and  nllgloiu  trying  as  well  at  of  Instruc- 
tion in  letten,  and  a  oomroeotary  on  the  ^aadrflff  of  Aris- 
totle.* 

Piesamably  to  this  oentary  belong  two  eceleaiaBtloal 
.  historians  who  are  known  to  ns  only  tnan  the 

Chronide  of  Elias  bar  Shiniyi.  Al&h4-s«kh4 
Is  quoted  by  him  In  regard  to  events  that 
took  plaee  in  W4-696  and  e06.>  PerhsM  he  is  identical 
with  that  AUbfr-ifikhi  to  whom  we  find  I^fi'-yabb  III. 
writing  a  letter  while  he  was  yet  bishop,  conseaoeDtiy 
wikLB.  1°  ^®  earlier  part  of  oentaiy.*  Mikbi  or 
miKiuk        ^^^^  ^  ^  ^  aathority  for  the 

years  60^-686  and  005.* 

Passing  OTO  Into  the  Sth  eentury,  we  nu^  mention 
T^^ji  ^      David  of  BSth  Babhan,  that  is,  of  the  convent 
^      of  Zekhfi-isbfi*,  afterwards  of  Bfith  'AbhS,  who 
*SS^n.      wastbeanthorofamonastiehistory.called  The 

Little  Paradite,  which  is  fkeqaentiy  dted 
Thomas  of  Hargi,  Its  first  diapter  contained  aneodotea 
relative  to  <i)eorge  Neshiiyi,  Nathaniel,  and  other  monks 
of  Beth  'Abh£,  who  lived  under  H6nin-Ish6'  I.,  towards 
the  end  ef  the  7th  century."  David  sttalaed  episcopal 
dignity,  though  we  do  not  know  the  name  of  his  see.  He 
wrote  also  a  geographical  treatise  (Tpoa  the  l^titi  of  Climatet 
tT  Omatriw,  and  the  Variatiana  <tf  &e  Dayt  and  Nigku.' 
Bibhal  bar  Neslbho&ye  (so  called  because  his  parents 

were  of  Nlsibis)  flourished  under  thecathol- 
au^bar  ions  96in>h&'88kh£  (713-726),  the  sncceasorof 

Hfio2n-ish«'.i«  HewasanaUveofO«bbnt&or 
"'^  Jftbllt*  in  Tirhin,"  and  is  described  by  Thomss 

of  Margi  as  being  a  tall,  powerfnl  man,  with  a  magnificent 
voice,  gentle  and  modest,  and  learned  withal.  He  devoted 
himself  to  the  reformation  of  tiie  musical  services  of  the 
Neetoriau  Church,  which  had  &llen  Into  sad  confosion, 
and  founded  many  schools,  more  particularly  in  the  dio- 
ceses of  HMhaiyabb  and  Uargft,  witti  the  "poolal  object 
of  promoting  the  study  of  church  music,  llie  most  im- 
portant of  these  were  at  Kephar-'Ussei"  la  HMhalyabh 
and  Bashfish  in  the  district  of  Sapbs&phft  in  Uarg&."  At 
the  former  he  took  up  his  residence,  but  used  to  visit  and 
inspect  the  others  onoe  a  year.  In  his  latter  jeara  he  re- 
turned to  Q^bhQtft  and  died  then.  He  wrote  dlsconises 
and  homilies  of  different  kinds,  numerous  hymns  for 
various  occasions,  histories  (of  holy  men),  and  letten." 
Bar-Sfthde  of  Karkhft  dhe-Bhith  SS&kh  flourished,  ao- 

«ordlng  to  Aaiemanl,  nnder  the  cathoUoas  Fo> 
BarWhdfi.   thifin  (731-n0).u  'Abhd-bhfi'  states  that  he 

wrote  an  ecclesiastical  history"  and  a  treatise 
against  the  Zoroastrian  religion. 
When  B&bhla  the  Nlslbene  was  residing  at  Kfehar- 

'ITssel  (see  above},  a  woman  from  tiie  village 
^J^^Jjl^.  of  Beth  9aly&dhe  bnughttohim  her  crippled 
dAdh  son,  whom  she  called  ''only  half  a  man,''  and 

begged  him  to  bless  blm.  "This  Is  no  half 
man,"  was  the  gentle  monk's  reply;  "this  shall  be  a 

I  According  to  KUas  bar  Sblnl^  in  Bastbnn,  Jhusmfe^pp, 
88. 120.  Otb«n  tAj  009. 

'  HU  Arab  biographer  and  eo^eligloDlit  adds  that  Us  giave 
was  opened  SUveanafterwaids,uahlsbody  Rnmd  ondowyed 
and  looking  as  If  be  slept 

>  Not  DOdba.  The  word  means  "Uablo  to  flto,"  "ei^leptte," 

craxT." 

*  B.O.,  111.  1,  IM. 

*  Bee  Bar-Hebneua,  Cftron.  Sextet.,  11. 106  note  8, 107  note  8. 

*  B.O„IU.  1, 141.No.88. 

'  See  BsT^Hebneas,  <3lron.  Eeda.,  U.  IIW  note  ft,  107  note  2. 
^  •  B.O.,  ill.  1, 217  col.  2, 218  col.  1 ;  see  also  pp.  49  note  1, 184  orA., 

'*"  B.  0..  IIL  1,  2S6.  The  poems  referred  to  by  Amemaitl  In 
note  1  are  no  doubt  of  much  later  dale.  Tbe  flnt  of  them  is 
edited  by  Cerdibl  In  his  U&erllkMaurl,  pp.  41-46.  Ckrdibl  places 
David's  death  ''In  the  year  800."  Twertty-two  very  artifleial 

Kiems  "  on  tbe  love  of  wisdom,"  ascrfbsd  to  hhn,  are  minted  In 
e  i}<ratortem£^Hbialeof  Jobnof  Hasnl,ed^ilb7tlwbUiop 
Ellsa  John  Hlllos,  1868,  pp.  172-214. 

H  AcoorcUng  to  ElUa  bar  SblnAyl,  la  BaBthMn,  f^nvmade,  pp. 
42, 47,122. 124.  Aawmanl  («.  O.,  iHrnt  ^StTO-mT^^ 

II  Hofnnann,  AunBge,  p,  18&. 
u  /6/(L,p.2S6h. 

w  ;Md..p.223, 

«  See  R  0..  m.  1, 177-181.  Ofbls  bymnsa  few  are  stilt  extant : 
see  Bickell,  OmtpwdM,  p.  88;  Brit.  Hns.  Add.  71&6  (Rosen,  OataL, 
.  p.  14,  r,  X,  y,s).  Add.  14ffra  (Wright,  Cbto/..  p.  181, col.  1);  ITilft 
(Wd.,  p.  186,  col.  1) ;  Paris,  SuppL  U  (Zotenberg.  Oittl..  p.  9,  ooL 
J ,  t> ;  Hunlch,  Cod.  Syr.  4  (Orient.  147). 

u  £.0..  11.480;  BMlhgen,  Awm^nte,  pp.  4».  12b. 

1*  Cited  by  EllaB  bar  SbfnAyK;  see  BM^Hebmns,  Chroa.  Aetsi^ 
ILiBfOOtsl. 
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fothsr  of  fkthers  and  a  chief  of  teachers ;  his  name  and 
his  teachings  shall  be  fomous  throughout  the  whole 
East""  This  was  Abraham  bar  DishandAdh  "  the  Lune," 
whose  works  are  eaumented  by  *Abhd-Ish&'  as  fUlows*^ 
a  book  of  exhortation,  dlscouiaes  on  repentance,"'*  letters, 
the  book  of  the  king's  way,  a  disputation  with  the  Jews, 
and  a  commentary  on  the  disoonxse  of  Mark  the  monk." 
He  was  teacher  at  the  school  of  Biahfidi  in  Sapbaiphi, 
where  the  ftitnre  oatbolicos  Timothy  I.  received  his  early 
edueatlon,  as  well  as  bis  saooeesor  IshC  bar  N&n  and  Aba 
N&h  al-AnbirI.» 

lOr-abhi,  the  son  of  B&rikh-Qebhvineb,  was  a  native  of 
Eashkar,**  and  became  bishop  of  tnat  town. 
Prom  this  see  he  was  promoted  in  741  to  the  "w*™* 
disnity  of  catholicos.**  At  first  he  had  some 
diffleaitiea  with  the  emir  Tiisof  Ibn  *Omar  ath-Tha^afl, 
hot  tlMM  were  settled  by  a  visit  to  al-KSfth,  which  gave 
him  an  opportunity  of  going  also  to  al-Qlrah,  where  he 
was  received  with  great  honor  by  tbe  aged  bishop  John 
Asrak.  He  shortened  his  name  to  Ablii,  the  better  to  dfaih 
tingnlsh  himself  fkom  his  pvedeaessor  IBr-abht  L  (see 
above,  p.  STB).  In  the  sixth  year  of  his  palriaiehate  he 
got  into  a  dispute  with  his  clergy  about  the  management 
of  the  school  at  Seleucia,  and  withdrew  to  Eashkar,  hut 
returned  to  Seleucia  before  his  death,  which  took  {dace  in 
751,  at  the  age,  ft  Is  sM,  of  110  years.  According  to  Bar- 
Hebneos,  "he  was  learned  In  ecclesiastical  works  and  in 
dialects,  and  composed  a  commentary  on  Theologus  (La, 
Oregory  Nasianzen),"  and  all  his  time  he  was  ooeapled  in 
reaaing  books."  'Abhd-isho'  mentions  him  in  two  places, 
as  Abbft  of  Ka8fakaH>  in  B.  0.,  iU.  1, 154,  and  as  Abh&  bar 
BKrikb-febhyineh  at  p.  157.  In  the  former-  place  he  as- 
cribes to  him  expositions,  letters,  and  a  commentary  on 
the  whole  DiaUetiea  of  Aristotle,**  and  in  the  latter,  The 
Book  of  the  QencraU,  or  Jfifibtry  Qatwwors,"  and  other 
works. 

Simeon  bar  T»l)b&kh§  (the  Bntoher)  of  Kashkar  held  the 
Important  post  (tf  chief  officer  of  tbe  treasury 
tinder  the  caliph  al-Mansur,*"  about  the  same  Bimvm 
time  that  his  oo-religlonist  George  bar  Bokht- 
iahfi'  of  Oonde^ibhfit  or  Be£  L^t,<*  in 
Khosistftn,  wW  court  physician.*"  The  only  work  of  bis 
mentioned  by  'Abhd-bhfi*  la  an  eoeleslastieal  history,  which 
from  his  position  at  Baghdidh  doobtiess  eonttUned  mnoh 
valuable  information. 

SurenorSurin,*!  blshopof  Nlubisaadafterwardsof  Halal^ 
or  Qolwin  in  BStb  HfidhftyS,**  was  raised  to  the 
patriarchate  in  754,  by  the  orders  of  Ab&n,  the  SOrbt. 
Habammadan  em!r  of  al-)fad£ln  (8elett<^). 
The  bishops  appealed  to  the  caliph  'Abdallih  aa-Safn^,** 
and  not  in  vain.  The  election  was  cancelled,  and  Jacob, 
bishop  of  Gnnde-Shtbhfir,  was  chosen  in  his  place  {who  sat 
tni  773).  Thdr  eontinned  sqaabbles.  howevo-,  so  irritated 
al-Kanffir  that  he  gave  wrders  to  throw  them  both  into 
inlson.  SdriD  made  his  escape  In  time,  but  Jacob  WHS  cangbt 
and  spent  tbe  next  nine  years  under  strict  ward,  during 
which  time  "  (he  second  Jndas,"  'Is&  Ibn  Shahlftth&  or 
ShahliO,**  deioon  and  physkdai^  teampled  the  righto  of  the 
bishops  under  foot.  On  hl8release,he  ssntSflrCn  asbishi^ 
to  al-Bafrah,  at  the  request  of  some  of  the  Christian  citiseos, 
but  others  would  not  receive  him,  and  their  quarrels  once 
more  attfaeted  the  oaliph'p  attention.  Sfirte,  warned  by 'Xsft, 
aioMn  made  his  saouatbiit  was  sutiind  tnrtbesmtrof  al- 
Madilnaaddledinprison."  The  e|rfthet  of  if  tpka  thtlt^hnl, 

"  B.O.,  Ul.  1, 179. 
u  IMd.,  ill.  1, 194. 

X  Acoordtng  to  snotber  reading  o*  iUatn  or  einrfdttr. 

»  See  BrttHus.  Add.  lT270(WHiht,  OalaL.  p.  4ffi). 

*i  ^—nn-nt  {B.0„  111.  1, 196,  noU  4)  says  ffiat  llmotby  I.  was 
a  pnpU  of  Abiahun  bar  Ufdiab,  bntldtl/bar  N«n  and  AM  NOh 
are  expressly  stated  to  have  been  papflls  of  Abraham  "the 
I^me,"  Wd.,  p.  16k  note  4,  and  p.  US,  note  S;  see  also  p.  488, 
col.  1. 

*■  other*  say  of  Daokarah,  In  tbe  neighborhood  of  Kashkar, 
B.  0..1i.4Sl. 

Baetbgen,  Aivmenfa,  pp.  60, 125 ;  Bar-Hebrams,  CVm.  Scettt., 
U.  1S8;  BTO.,  U.  4ffl,  111.  1,  m. 
See  JB.O.,  111.  1, 157,  ool.  % 
>  Whom  Aaeemaai  takes  tot  Abraham  of  Kashkar  (see  above 
p.  878) ;  for  what  reason  we  cannot  see. 
«  See  B.O.,  Ut,  1, 167,  ool.  2. 

"  Perhaps  a  chronicle  of  tbe  Unbammadan  govemois  of  ti- 
'Irftk. 

*•  B.O..  Ut.  1,  206,  col.  1.  U.  4, 6. 
"  NOldeke,  OeaeA.  d.  Pmer  m.  prober,  p.  41,  note  %. 
">  £.0.,itl.l,SIB,ool.Vnoto4:  Bae^m,  Anaiiaib,vp,H.6llk 
129;  Bar-Hebr«iis;iBriLl)va«L,  231 ;  W&itsUMa.  AsA^.  orok 

Aerzle,  No.  26. 

■  On  the  name  see  Nfildeke,  Qeoth.  d.  Pemr  n.  Araber,  p.  481; 
note  4. 

■*  See  HoAnann.  AmmBge,  p.  ISO. 
*■  He  died  in  Jane  of  tus  same  year. 

w  See  BarHebmus,  HU.  Dipui.,  p.  m ;  WOatenhld,  OtM*.  A 
orak  Aertte.  No.  98.  -w 

•  B.a,ii.48i:  iu.i,UB,ao&-90f(;  CjOOglc 
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glTOD  to  bim  by  'Abhd-iaho',^  implies  that  he  wu  either  a 
commentator  on  Scri^uce  or  a  trezu labor  of  Greek  workB 
into  STTiao.  He  composed  a  treatise  against  heretics,  bnt 
the  remunder  of  'Abhd-isbo"B  text  is  not  clear  in  Aasemani's 
edition.* 

Cypriaa,  bishop  of  Nisibia,  ww  appointed  to  that  see  in 
Crorlanof  great,  event  of  his  life  was  the 

Nldbls.       balldlng  of  tite  first  Nestorian  obarch  in  the 

Jacobite  citj  of  Taghrith,  Just  ootside  of  the 
walls,  on  the  banks  of  the  Tigris.  The  idea  originated  with 
^iibli&zSkti&,  bishop  of  ^Irh&n,  but  would  never  have  been 
realized,  had  niA  Cyprian  allowed  the  Jacobites  to  reenme 
poueosion  of  the  oharoh  of  Mar  Domitins  at  Nisibis.  The 
ballding  of  the  chnrch  at  Taghrith  was  commenced  In 
767.*  Cyprian  also  erected  a  maniiflcent  eharafa  at  NlsiUa 
on  which  he  expended  the  som  of  S6,000  dinizs,  in  7S8-750.* 
After  this  time  it  so  happened  that  the  patriarchs  of  the 
three  Christian  aeots,  Theodoret  the  HaUcite,  Qeorge  the 
Jacobite,  and  Jaoob  the  Nestoriao,  were  all  In  prison  at  once 
at  BaghdBdh.  'Iifl  the  pbysidan,  thinking  to  improve  the 
oocaston  to  his  own  advantage,  wrote  to  Cyprian  that  the 
caliph  al-Manv&r  coveted  some  of  the  golden  and  silver  ves- 
sels of  the  dinroh  of  Nisibis,  hinting  at  the  same  time  in 
pretty  plain  language  that  a  Bandsome  present  to  himself 
might  be  of  some  avail  at  this  Janrtnre.  Cyprian  had  the 
courage  to  goatraighttoBaghdldh  with  the  letter  and  show 
it  to  Uie  caliph,  who  disgmoed  *lBa  and  confiscated  hit  prop- 
erty,*  releasing  the  three  patriarchs  at  the  same  time.* 
Qyprlan  died  in  767."  According  to  'Abhd-IshS',  he  wrote 
a  oommentary  on  the  theological  discoarsea  of  Gregory 
Nudansen  and  varions  forms  of  ordination.* 
Timothy  I.  was  a  native  of  Qatza  in  HSdhaiyabh,  and 

had  been  a  papil  of  Abraham  bar  D&shwid£dh 
Timothy  I.    (see  above  p.  887  at  the  the  school  of  Baahfish 

in  SapiisaphiL  He  became  bishop  of  Beth 
Blghteh,"'  and  stood  well  with  the  Mabammadan  governor 
of  Homl,  Ab&  Unsa  fbn  Mos'ab,  and  his  Christian  secretary 
Abfi  JitSy  al-Anb&ri."  On  the  death  of  H^nan-iisfao'  U.  in 
779,'*  several  persons  presented  themselves  as  candidates  fbr 
the  dignity  of  catholions.  Timothy  got  rid  of  tsho'-yabh, 
abbot  of  Beth  'Abhe,  by  pointing  ont  to  him  that  be  was  an 
old  nun,  anfit  to  withstand  his  younger  rivals,  and  by 
promising,  if  he  himself  were  aaccees^l,  to  make  him 
metropolitan  of  ^Mhaiyabb,  which  he  afterwards  did. 
lUannme  Thomas  of  Kaahkar  and  other  bishops  held  a 
synod  at  the  convent  of  U&r  Pethidn  In  Bt^hdidh,  and 
elected  the  monk  Qeorge,  who  had  the  support  of  'Isi  the 
coort  physiciui ;  bnt  this  formidable  opponent  died  sod- 
denly.  Having  by  a  mean  trick  obtained  the  anpport  of  the 
archdeacon  B6ti6  and  the  heads  of  the  varioas  colleges, 
Timothy  managed  at  laat  to  get  tafmaelf  appointed  oathtdl- 
cna,  aboat  ei^t  numths  after,  the  deatii  of  nls  predeosMnr. 
He  still,  however,  enconntered  strong  opposition.  Ephralm 
metropolitan  of  Oande-Sh&bhflr,  Solomon  bishop  of  al-Hadi- 
tha^  Joseph  metropoiltaD  of  Marn  or  Uerv,  Sergins  bishop 
at  lu'allMbiTft,  and  otheis  held  a  synod  at  the  convent 
ef  BSth  HilS,  in  whloh  thOT  made  BostKu,  bishop  of 
^Sniitbi,)*  metropolitan  of  HSdhi^yBbh  in  plaoe  of  tshd'- 
jrabh,"  and  exoommnnioated  Timothy,  who  retorted  with 
the  same  weapon  and  dcpoaed  Joa^  of  Merv.  JoseiA 
brmh  the  matter  beflnre  the  oallph  al-MahdS.  bo^  lUlbg 
to  gain  any  redress,  in  an  erQ  hoar  fiur  himself  became  a 
MohAmmadan."  Onoe  more  Ephralm  summoned  bis  bishops 
to  Bagbdidh  and  exoommnnioated  Timothy  for  the  second 
time,  with  no  other  resnlt  thanaooonter-excommanication 
and  KHue  dluraoeftil  rioting  which  led  to  the  interfbreooe 
of  Isft  and  the  restoration  of  peaoe.>*  llmothy  was  daly 

»  iUd.,  UL 1, 168.  ■  jfciA,  111.  1  j». 

^'^Bu^^o,  Avfmiaite,  PP.M^  125;  Bar-Hebnsos.  (3um.Seetea., 

*  Bar^HebiisDs,  CAron.  Eeda.,  IL 166-107. 

*  Baethgen,  Aatmente,  pp.  67,.  128. 

*  Bar-Hebrms,  BkL  Dgrtatt.,  p.  224. 

1  Bar'Hebnens,  Chnm.  Ecdea.,  11. 161-lBS;  AO,  IlL  1, 111-112. 

*  Baetbsen.  ihvMcnterPp.  6D,  m. 

■  A0.,fli.l.lU-118.  Bytbe  ''theology"  of OresoiyNaKlanaen 
are  ptotably  meant  the  diaconrses  bearing  the  nUe  Titeologiea 
trtma,  etc ;  tee.  fbr  example,  Wright,  Oataf.,  p.  i2&,  Nos.  22-25. 

^  Hottnann.  AvmBge,  p.  227  lo. 

"  Also  a  pnpU  of  Abraham  bar  Dfahandftdh  {B.O..  Iti.  1,  212 
note  2.  in,  eoL  1).  He  la  mentioned  In  commendatory  terms  bv 
Timothy  in  his  encyclical  letters  of  790  and  ft»  (B.  O.,  ill.  1, 82  oof. 
1. 164  eoL  1 ;  'AbhdWO'.  OoiUcOo  Omowum  SbnotUeonm,  Ix.  fl,  In 
Hal,  acriptL  VdL  Nova  OoB,,  x.  pp.  167  ool.  1,  B29  col.  1).  He  was 
theanttiorof  a  refDtatlon  of  the  Kor'lji,  a  dlapntatlon  agalnat 
heredos,  sod  other  nseftil  works  (B.O.,  Hi.  1. 212),  among  which 
mu  be  mentioned  a  lift  of  tbe  mlsaionary  John  of  Dallam  (B.O., 
llLl,lS8,col.2). 

i>  Or,  aooordlng  to  others,  777. 

u  Holtknann.i<ti«fA0e;p.2U«|.  »  fi.a.lll.  l,2m. 

1*  We  need  not  beiiere  all  the  evil  that  Bar-Hebneus  tell  us  of 
this  nnfaaivy  nan,  Cknm.  Aetea,  U.  171  to. 

H  See  the  whole  miserable  story  told  in  tall  In  B.O.,  U.  4SS,  111  1, 
IW-UO ;  Bar-Hebimu,  CKnm.  XeStet.,  IL  UfrOSe. 


installed  in  Hay,  790."  He  made  the  biahops  of  Peiaia  sub- 
ject to  the  see  of  Seleucia,  and  appointed  over  them  one 
Simeon  ss  metropolitan  with  orders  to  enforce  a  stricter 
role  than  heretofbre."  In  bis  days  CSiristianity  spread 
among  tbe  Torka,  and  the  vh&y^tn  himself  is  said  to  have 
become  a  convert."  Timothy's  diagracefbl  reaponse  to  the 
caliph  ar-Bashid  in  the  matter  of  tiie  divorce  of  Zobaidah 
may  be  seen  in  B.O.,  iiL  1, 161.  He  is  said  to  have  died  in 
204  A.H.  =  819-820  A.D.,  or  206= ^0-821 ;  but,  if  he  really 
waa  catholicna  for  forty-three  years,  his  death  cannot  have 
taken  place  till  823.*'  'Abhd-ishd'  informs  oa  that  Timothy 
wrote  aynodical  epistles,  a  volume  on  questions  of  ecclesi- 
astical law,  another  on  questions  of  varions  sorte.  a  third 
opntaining  disputations  with  a  heretio,  vis.,  the  Jaeobite 
patriaroh  Qeorge,  i^Krat  SOD  letters  in  two  volumes,  a  dis- 
putation with  the  caliph  at-Hahd!  or  his  snocessor  ai-Hadi 
(on  matters  of  religion)  and  an  astronomical  work  on  the 
stars*'.  Bar-Hebmns  adds  hymns  for  the  dominical  feasts 
of  the  whole  yMrandaoonimentsryon  Theologns  (Ghngory 
Nazianzen}.** 

In  this  century  too  we  may  place  the  two  following  his- 
torical writers,  whose  namee  and  works  are  un- 
fortunately known  to  us  only  through  the 
mention  made  of  them  by  a  later  annalist.   (1)  hiAnri>M 
An  anonymous  author,  the  abbot  of  the  great 
convent  (of  Abraham  on  Mount  tzla),  cited  by  EUas  bar 
Shin&ya  in  his  CSronioU  under  the  year  740-741."  (S)  An 
eccledastieal  historian  called  Pethion,  Identi- 
fled  by  Baethgen  (RragwmUe,  jL2,No.6)  with  Fettilte. 
the  cathollcus  of  that  name,  ^ia  is,  however, 
impossible,  because  the  oatholieos  died  In  740,  whenas  the 
Ecctenattieal  HMoty  of  PeMdn  is  cited  by  EUas  b«r  Shtniyft 
under  tbe  years  765  and  768. 

We  conclade  our  enumeration  of  the  Keetorian  writers 
of  this  oentnry  with  the  name  of  another  historian.  In  the 
Bm.  Orient.,  Ui.  1, 195,  the  text  of  'Abbd-isbd',  as  edited  1^ 
Assemani,  speaks  of  a  writer  named  tsho^Snaht  bishop  of 
^afriL  Other  HSS.,  however,  read  Ba^ra  (al- 
Ba^h),  which  is  confirmed  by  Ellas  bar  Ishft'- 
Shlnjiyi  in  Baethgen'  a  Pragmentc,  p.  2.  The  d«n*b- 
variation  DSnati-isho'  Bar-Hebnsus  (C&fmi. 
Eedea.,  i.  334)  is  of  no  consequence,  and  even  ^ere  the 
HSS.  differ.  Besides  the  usual  homilies  of  sorts  and  some 
metrical  diaoonrses,  he  wrote  an  introduction  to  logic,  a 
work  entitled  The  Book  of  Otattify,  in  which  he  collected 
lives  and  anecdotes  of  hdy  men  and  fonnden  of  mon- 
asteries, and  an  ecclesiasticBl  history  in  three  volumes.* 
This  valuable  work  Is  known  to  ns  only  by  a  few  citations 
In  Bar-Hebraus  and  Elias  bar  Sbinayi.  Those  in  Bar 
Shlnft^*range  from  624  to  714,  bnt  the  extract  in  Bai^ 
Hebnens**  brings  as  down  to  793. 

Bevertlng  now  to  the  Jacobite  Cboieh,  we  shall  find  that 
the  nomber  of  its  Hterary  men  in  the  9tli  centniy  Is  not 
large,  though  some  of  than  are  of  real  ImpMtanee  as  theo- 
logians and  historians. 

Dionyslus  Tell-lb^riyft  waa,  ss  his  snxname  implies,  a 

native  of  Tell-Ui^ai.  •  vUlsge  sf  toated  between   ^ 

ar.&kt:^h  and  Qign  Maslamah,  near  the  river  "'^SCSg* 
Balikh."  He  was  a  student  In  tbe  eonvent  of  KahiC^ 
(en-neshrS,*  and  4m  its  destmction  by  Are** 
and  the  oonseqiiMit  dli^flxirion  of  the  monks,  he  went  to 
the  convent  of  lOr  Jaodb  at  SLiMim,  in  the  d  tsbiet  of  Samo- 
sita.*  He  devoted  himself  entirely  to  historical  stodls^ 
whidi  he  seuns  to  have  eanied  on  In  peace  and  quiet  nil 

"  Bsetbgen,Atvnente,pp.M,lSl. 

u  Bar-Hetnnns,  Cknm.  Eodex..  IL  IW :  B.O..  li.  433. 

»  B.O.,  ill.  1. 160.  Compare  Cbwolson'a  Inletestlng  memoir 
"  Syriache  OrabtnsohrlAen  ana  Semirietacbie  "  (west  of  the  Chinees 
province  of  Kuldla,  more  correctly  Knldja),  In  Utm  de  tAead.  Imp, 
daBe.de  a,  Jtlenb.,  7th  ser.,  voL  xzxIt.,  No^  4.  The  tddeat  of 
these  tombatones  la  dated  A.  Qr.  11«  -  866  a  Jk..  and  marked  "  thtt 

Eire  of  Hengkft-teneeh  the  t>ellever"  (p.  7) ;  nut  most  of  them 
long  to  the  Itth  and  Mth  oenturlei. 
»  See  £.  0.,  II.  4« :  tli.  1,  uo. 
*■  Ji.O.,ilLl,  1B2-16S. 

«  CAnm.  J9ee{».,Il.l?0.  HeisfwobablytheaoOiorofthehymn 
In  Brit.  Hns.  Add.  7U6  fBosen  Orioi.,  p.  18,  ooL  1. 1)  and  Aalm, 
Snppl.  66)  Zotenberg,  Oatat..  p. «,  ooL \A}. 

"Bee  Baethgen,  AooaMate,  p.  2,  No.S;  Bar>Hd>tMis  Ctow. 
Awie*..  It  162  note  2.  U4  note  1  <Abbelooa  writes  -the  sbboisof 
the  great  convent "}. 

••BO-Ili.  195. 

«  OtToa.  EcekB.^  888 :  A  0..  111.  1, 195  note  4  (where  fl»  Is  a  mi*- 
take  for  79S).  See  alao  Bar-Hebr«na  Chnm.  £eek».,  tL  42  noee  2, 
114  note  1, 122  note  1, 127  note  8, 188  notes  ],  2,  IMnote  1. 
"  See  Hofftnann  In  Z.D.M.G.,  xxxtl.  (1878),  p.  70,  noteS. 

Bar^Hebnens,  CAnm.  Xedet.,  i.  S47-US. 
»  B.O.,  IL  846,  coL  1,  where  tbe  RbnUdIng  of  it  by  DtoaynlQa  la 
mentioned ;  Bai^Hebneus,  CArm.  EctU*. ,  i.  SSb,  at  the  tofi. 

*>  Bar^HebTKus,  CAron.  Aebs..  L  847-S48.  A  pierioos  resMenee 
at  tbe  convent  of  Znknin  near  Amid  (AOL,  It  SB,  coL  U  Is  nnc 
tain,  aa  tbe  words  doM  dABn  probslily  Bean  no  mere  naa  ■*  t 
convent  of  ns  Jaoobitea." 
«  Bar-HdbneuB,  Oran.  ftslsa,  1.  S«7,  ^^^Qo|^ 
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818.  The  pttriavch  CVriaciu  (see  above,  p.  884)  bad  got 
cmtaagled  Id  a  conttoremy  with  the  moolu  of  Cyirhos  ud 
Oubbi  Buiiri  aboQt  the  words  loMii  tkHmmijiiui  ("tike 
heavenly  bread"),  eto^  in  the  Eticharistic  serviee,  whieh 
ended  in  the  malcontents  setting  op  as  anti-patriarob  Abra- 
ham, a  monk  of  the  convent  of  ^jurbamln.  After  the  death 
of  Oyriacns  in  617,  a  synod  was  held  in  Jane,  816,  at  CUlin- 
Icas  (ar-Sa^:^mh),  in  which,  after  oonsiderable  dlsoossion, 
Theodore,  bishop  of  Kahtflm,  proposed  the  eleoUon  of  Dio- 
nytfoa,  whieh  was  amroved  by  most  of  those  present,  in- 
cluding BmU  m^hrian  of  Taghiith.'  Hie  poor  moik 
was  aeoordingly  fetched  to  Galluilcas,  received  deacon's 
orders  on  I^day  in  tiie  eonvent  of  Ewtnnt  or  the  Pillar, 
inieet's  orders  on  Saturday  in  the  convent  of  Mir  Zokk&i 
or  Zacchmu,  and  was  raised  to  the  patriarchate  in  the  ca- 
thedral on  Sunday  theflist  of  Abh,818,  the  officiating  bishop 
being  TbeodoeiDB  of  Cbllinicus.  Abraham  and  his  p&rti- 
saas,  seeing  their  hopes  disappointed,  mi^tained  their  hos- 
tile attitade^  which  led  afterwards  to  the  usual  soudalous 
iceiiM  before  the  Muslim  anthorities.'  Immediately  after 
his  installatioo,  Diony^ns  oommenced  a  vislt^on  of  his 
vast  diocese,  going  first  northwards  to  Cyrrhas,  thence  to 
Antiooh,  Kirkeeion  (^r^ya),  the  district  of  the  Khab- 
hur,  VMbiB,  Dftr&  and  Kephar-t&thi,  and  so  hack  to  Oal- 
linieos,  where  he  eqjt^ed  the  protection  <^  'AbdalUUi  ibn 
Tihir  ag^nst  his  rival  Abraham.  He  did  not  on  this  occa- 
sion vhiit  Moml  and  Taghifth  because  the  maphrlin  Basil 
thought  the  times  anfavorable.'  In  625  'Abdallab  ibn  7%- 
hir  was  sent  to  Egypt  to  pot  down  the  rebellion  of  'Ofaal- 
dallih  tbn  as-Sarl,  where  he  remained  as  govenMn-  till  827.* 
His  brother  Mu^anmiad  ibn  Tihir  was  by  no  means  so  well 
disposed  towards  theChrfetians,  and  destroyed  all  that  they 
had  been  allowed  to  build  in  Edessa.*  Wherefore  the  pa- 
triarch mat  down  into  Egypt  to  beg  the  emIr'*AbdaUfih  to 
write  to  his  brother  and  bid  him  moderate  his  zeal  against 
the  church,  which  he  aocmdingly  did.'  On  his  return  from 
Enpt  the  patriarch  had  troubles  with  Philoxenns,  bishop 
ofNidbus,  who  espoused  the  cause  of  the  anti-patriarch 
Abraham;*  and  he  then  wcntto  Bi^hdidh  in  889  toocHifer 
with  the  caliph  ■1-Xa'mftn  as  to  an  edirt  that  be  had 
iisaed  on  the  oceaalon  of  dissenrions  lietween  the  Pales- 
tinian and  Babylonian  Jews  regarding  the  appointment 
of  an  exlliaieh."  I^riog  bis  stay  in  the  capitiU  dtspatee 
took  place  among  the  ubristians,  which  ended  in  a  ref- 
erence to  the  caliph  and  in  the  deposition  of  the  bishop 
Lasarus  bar  Sibbetha.'  From  Baghdidh  Dionysius  pn>- 
eeeded  to  T^^rith  and  Moeul,  and  nominal  Daniel  as 
naphriSD  in  {daoe  of  the  deceased  Basil.  In  830  al-Ma'mfin 
made  an  attack  on  the  Greek  territory,  and  the  patriarch 
tried  to  see  him  on  bis  return  at  KAisam,  but  the  caliph 
had  hurried  on  to  Damascus,  whither  Dfonysins  followed 
him  and  aooompanied  him  toEgsrpt  on  a  mission  to  the  Bub- 
unrio  Copts,  who  were  then  in  rebellion.  Any  offbrte  of  his 
and  of  the  Egyptian  patriarch  were,  however,  of  no  avail, 
and  the  unfortunate  rebels  suffered  the  last  horrors  of  war 
at  tho  bands  of  al-Ma'mnn  and  bis  general  Abhin.>*  On 
this  journey  Dionysius  saw  and  examined  the  obelisks  of 
Heliopolis,  the  pyramids,  and  the  Nllometer.'*  In  836  he 
revisited  T^hrith  to  settle  some  disputes  between  the 
l^hritans  and  the  monks  of  Hftr  Matthew  at  Mosul,  and 
to  ordain  Thomas  as  maphriftn  In  place  of  the  deceased 
Daniel."  In  the  same  year  he  went  once  more  to  Baghdidh 
to  Bilnte  al-Ma'mdn's  sncceasor  al-Mn'tasim,  and  met  there 
the  son  of  the  king  of  Kubia,  who  had  'come  on  the  same 
errand."  The  latter  years  of  Dlonystus  were  embittered  by 
the  oppiesdons  and  uBiotions  which  the  Oiristlans  had  to 
endure  at  the  handsof  the  Mol^mmadsns.  Hedied<at89d 
August,  845,  and  was  buried  in  tb«  convent  of  Een-neehri.^* 
He  left  behind  him  one  great  work,  his  ^niiali,  covering 
the  whole  period  of  the  world's  history  from  the  creation 
down  to  his  own  time.  Of  this  tiim  were  two  recensions, 
a  limger  and  a  duwter.  Hie  longer  redaotion  ww  dedicated 
to  John,  bishop  of  Dbi,  and  came  down  at  all  events  to  the 
year  837,  or  perhaps  a  little  later."  Assemani  has  publtohed 
an  extract  from  it^  which  be  was  fortunate  enough  to  find 
in  Cod.  VaL  exliv.,  f.  8^  in  the  B.  0^  ii.  TS-??"  It  wuuld 
seem  to  have  been  wrlttan,  after  the  manntt  of  John  of 

1  IMd.,  1. 847. 

'  Jbf(L.l.S«HSS7;  B.O.,ll.M.  Abmham  died  in  887,  and  was 
succeeded  by  bis  brotber  Simeon  as  antHiatilarch. 

■  Bar-Hebnens,  Oknm.  Beefa.,  L  SG8. 

«  WQstenftld,  Die  SttmalUr  vom  JspHpten,  Ite  Ablh.,  p.  82  w.; 
I>e  flftcy  ROaiUm  <U  FEffmfe  par  Abit^S^f^  fiOl-fiDB  Md  WS-U7. 

*  Bai^HebrseoB,  Clirott.£eae»„  L  SM. 

•iMd.,  1.  366.  TiMd.  1.868. 

*  im..  i.  365.  •  /Md.,  i.  B6li-871. 

»  Bar-Hebrmu,  CHra*.JBBe(eL,Lff73;  WOl,  Oeteh.  d.  Xhal^en.  U. 
M6 :  wastenfeld,  JHe  SkMaUer  vom  Aegyplm,  Ite  Abth.,  pp.  «MS. 
^  Bar-Hebneus,  dtrtm.  Bcdu^  L  S77-8Bi. 
UJUd.,88L  uAM^an. 

MiMd..885t  »  AM.,  ns-aes. 

»  Bee  CtaW.  VOL,  111.  358. 


Asia,  in  a  series  of  chapters  dealing  with  partiinnlar  tt^es. 
The  shorter  redaction  is  extant  In  a  single  imperiSsct  M8b 
Cod-  Vat.  olxil.,*'  and  Is  .dedicated  to  George,  ehoKep^soopos 
of  Amid,  Enthalins  the  abbot  (of  ZukninT),  Laams  the 
periodeates,  the  monk  Anastasina,  and  the  rest  (tf  the 
brotherhood.  It  is  arranged  by  successive  years,  and  ended 
with  the  year  of  the  Greeks  1087  •»  778  a.d.>*  The  author 
has  adopted  a  division  into  four  parts.  Part  first  extends 
from  the  creation  to  the  rei^  <u  Constantino.  Here  the 
chief  aitth<nity  ie  the  Ckremeorwm  Oemmim  LSm  of  Eose- 
bins,  sandemented  bv  some  extracts  from  other  Greek 
sources,  such  as  Eos^ius's  Eedeiiatiieal  HiaUny  and  tiie 
CAroKo^piUa  of  Julias  Africanos.  With  these  Dionyslas 
has  Incorporated  mattOT  derived  ^m  sundry  other  work^ 
the  OuvmeU  of  Edetmi  (see  above,  p.  886),  the  ICfarrad 
QaxMi  or  "  Cave  of  Treasorea,"'*  Psendo-CUllsthenes's  Xffe 
of  Alezmder  Ae  Oreat  the  story  of  tiie  seven  sleepers,*"  and 
Josephus's  JetBuK  War  (see  above,  p.  862).'*  The  second 
Mrt  of  Dionysius's  (Aroniets  reaches  from  Oonstantine  to 
Theodosioa  II.,  and  here  he  principally  followed  the  EecUti- 
orifcal  ififtory  of  Socrates  (compare  Cod.  Vat.  clxv.).  The 
third  part  extends  from  Theodoeias  II.  to  Justin  II.  Here 
Dionysius  acknowledges  himself  chiefly  indebted  to  his 
countryman  John  of  Asia  (see  above,  p.  886),  bnt  has  also 
incorporated  the  diort  (Arm fals  of  Josena  rae  Stylite  (see 
above,  p.  873)  and  theepistteof  Bimetmof  Beth  Artdi&m  on 
the  Himysrite  Christians  (see  above,  p.  873).  The  fourth 
part,  coming  down  to  1S8  i..H.  =774-77^  A.D.,  is  his  own 
compilation,  partly  from  such  written  doooments  as  he 
oould  find,  nutly  ftom  tiie  oral  statements  of  aged  men, 
and  partly  nrom  his  own  obeemtion.  Assemani  has  gtveik 
an  account  of  the  whole  work,  with  an  abridgment  or  ex- 
cerpt of  the  fourth  part,  in  the  BihL  OriaU^  ii.  96-116 ;  but 
the  lobcofl  <^  Diwiysins  of  Tell-Mahri  will  never  be  anpre- 
dated  le  fliey  deserro  tUl  the  aroearanee  of  the  edition: 
whieh  Is  now  being  prepared  by  Cnudi. 

Under  Dionysius  flourished  his  brother  Tbeodosius,  bisht^ 
of  Edessa,  also  a  student  of  Greek  at  Een-neshre. 
Bar-Hebneus  makes  mention  of  him  as  aeeom-  Tbeododns. 
panying  Ditmysios  to  Enpt  in  8»-8a6  to  of  Bdesso. 
oompMn  to  'Abdall&h  ibn  Tihir  of  the  wrongs 
of  the  Christiana.*)  At  ap  earlier  period  (80Si-803),  when 
only  a  priest,  he  translated  the  homily  of  Gregory  Nazian- 
sen  aa.  the  miracles"  of  fiie  prophet  Elijah,  and  Bar-He- 
bmuB  says  that  he  alw  tendered  Into  Q^tae  the  poems  of 
the  same  author.** 

A  friend  of  .his  was  Antonlns,  a  monk  of  Taghrith,  snr- 
uamed  "  the  Rhetorician.'^  He  was  the  author 
of  a  treatise  on  rhetoric  in  seven  chaptera,"  cf 
a  work  on  the  good  providence  of  God  in  four 
discontaes,''  and  of  various  encomia,  thanlwtv- 
Ings,  consolatory  epistlet,*  and  prayers,"  in 
many  of  which  he  makes  nae  not  merely  of  metre  bat  also 
of  rime.* 

Lasuns  bar  S&bhethA,  called  as  bishop  Philoxenns  and 
Basil,"  ruled  the  see  of  B^hdidh  In  the  earlier 
part  of  the  9th  century.   As  mentioned  above,  Laauasbar 
he  wasdc9oaedl^IHcmysiusin829.  He  com-  SibhttbL 
piled  an  an^ihoia  or  lituray,**  and  wrote  an 
expositton  of  the  offlce  of  oaptism.**  The  latter  mxj  he 

n  SeeCWoI.  Fat.iii.838.  Aasemanl's  account  of  this  HB.  li  not 
BO  clear  as  could  have  been  wished.  In  the  Caial  Vat,,  III.  829,  he 
■ays  that  it  Is  "  onus  ex  lis  codldbas,  qnoa  Hoses  Nislbenns  ccsn- 
obiarcha  e  Mesopotamta  in  Scetense  8.  Maito  Bjrromm  monss 
terlum  tntnllt"  (vis..  In  982) ;  bat  there  la  now  no  note  whatever 
in  the  MS.  to  show  that  this  was  the  case.' 

u  B.O.,  li.  n.  At  praseot  the  MS.  ends  in  the  year  775,  a  few 
leaves  being  wanting  at  tbe  end.  _ 

u  ^«nd2edintoQemanb7Beaold,/>fe&j^^  The 
Svrlac  text  b  not  nt  published. 

«  Qaldl,  Tna  OritntaH  inaUtl  Kwra  i  SOU  DomiatU  <K  Jfffo 
fBeale  Aocad.  del  Llocei),  1885 :  see  In  particular  p.  Si,  note  3. 

«  The  Syriac  text  of  Uils  first  part  was  edited  by  Tnllbera, 
ZNOnwtf  TebnaAarauti  Otrontet  lOer  prfoiw,  1S50  (compare  Land, 
JoAomiei  Blaeht^  von  ^hetot,  pp.  S9-I1).  Tbe  BuBeblan  extracts 
have  been  translated  and  compered  with  tbe  Greek  original  (so 
fltr  as  pceidble),  tbe  Latin  venrion  of  Jerome,  and  the  Aftnenlan 
version,  by  Siegfried  and  Oelaer.  EuaeMi  Ornonum  EpUome  ex 
DbmvA  THmoAareiute  Otronico  wtUa  (1884).  On  this  work  see 
Ontacbmld,  VnterMdmxam  Hber  d.  i/riaehe  spttanu  der  EuteMtehtK 
CoMona  (1888).  Tbe  editors  tiave  not  alwm  correctly  rendered 
the  text  of  thetr  "  bUtero  Syrtoa  "  ;  see  a  flagrant  example  on  p. 
79  last  parainapb. 

^  Bai^ebT«us,  Cknm.  BedtM.,  1. 861 ;  B.O.,  11.  S4li, 

«  Cod.  Vat  XCTi.,  OaiaL  VaL,  11.  021 ;  B.O.,  II.  p.  czllx,  No.  17. 

M  Bar-Hebnens,  (3troa.  Ecxta.,  1.  8R3:  B.O.,  11845.  To  this  ver- 
sion perhaps  belong  the  poems  contained  in  Brit  Uus.  Add. 
14547  YWright,  CWoLp.  488)  and  18821  [fttld.,  p.  T7ft). 

»  Bar-^bnens,  CVoh.  Eeriea.,  1.  BBS ;  B.O.,  IL  cl.  and  84ft. 

»  Brit.  Hns.  Add.  17206  (Wright  OalaL,  p.  614). 

n  Brit  Hns.  Add.  14736  (Wright,  CataL.p.  SIT). 

■a  Brit  Mus.  Add.  17306.  >*  Brit  Uni.  Add.  14736. 

•0  See  a  apeclmoi  in  BAdteer^  Ctrvitom  Sis*.,  ad  ed.,  pp.  110-111. 

■t  See  WArbt  CUsL  n.  4S(  coL  2;     "See  Benaadot,  IL  flOBi 

»Cod.ViS.^viL,  eWBl.,UL,2Nl 
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ooXj  put  of  »  larger  work  on  the  offloei  of  the  ehnxcli, 
from  which  Bftr-Hd>nMU  m»j  have  derived  the  Infarma- 
tbm  regwding  the  moile&l  nrriece  quoted  hy  ABumui, 
B.O.,  L  106. 

Ooatempanrf  with  these  wu  John,  bishop  of  Dirft,  to 

whom  Dionysiiu  dedicated  AelMKerreoeiuimi 
John  of       of  hifl  hietory  (see  above).   He  compiled  « lit- 

°'B7i*  uid  was  the  aathor  of  the  followiog 

works — a  commentary  on  the  two  books  of 
nwado-Dionysias  Areopagita  De  Hierard^  (MetH  et  JBeet^ 
^aatieoj*  fimr  books  on  the  prieatfaood,*  four  books  od  the 
reaorrection  of  the  dead.*  and  a  treatise  oa  the  aoal.* 
Kobhiu  was  an  arcfaheaoon  of  the  Jacobite  ehnzch  at 

Kiribis  daring  the  first  half  of  this  century, 
Konons  of  the  Nestorian  bishop  Cyprian  having  allowed 
NUUfc       the  Monophyiites  to  resnme  possession  of  the 

ohnreh  of  ^  Dtmiitioa  in  787  (see  above,  page 
867).  He  Is  mentioned  by  Bar-Hebneos  as  bringing  ohuges 
against  the  bishop  nillozenns,  who  bad  sided  witti  the 
■ntt-patriaroh  Abraham,  and  was  therefore  deposed  by  a 
synod  held  at  Bis'ain  in  8S7  or  SSB.'  We  know  also  that 
he  was  in  prison  ak  Nlrihls  wlien  be  wrote  his  wtwk  against 
Thomas  bisbop  of  Kaigft  and  matra«4itan  vd  Bttii  Qarmai, 
who  floorisbed  under  the  NeatorUn  catholliis  Abmliam 
(837-8S0)  and  Theodoslos  (852-858).  Besides  tills  oontro- 
versial  treatise  in  foar  disoonnee,  Nonnns  was  the  writer 
of  snndry  letten  of  a  similM  character.' 
BomanoB  the  nhyridan,  a  monk  of  th«  eonvont  et  Ifat- 

tMnlQ,  was  elected  patriarch  at  Amid  In  887, 
B|»iaou  and  took  the  name  of  TheodosioB He  died 
uS^T'^h^  in  886.   He  was  the  aatbor  of  a  medical  syn- 

tagma  (tmaidUi)  of  some  r«iate.«  He  wrote 

a  commentan^  on  IteDdo-HinrotheDa,  Oa  Ike 
mddm  Mttterif  of  the  H<nm  of  OH^Md  dedicated  It  to 
Laianis,  bishop  of  Cyrrhos."  The  work  is  divided  Into  five 
hooka,  the  first  and  second  of  which  he  flnisbed  at  Amid 
before  going  down  to  the  East,  and  the  third  at  Samos&ta. 
He  also  compiled  a  collection  of  112  Pythagorean  marimH 
and  proverbs,  witlt  brief  explanations  in  Synlc  and  Arabic, 
addressed  to  one  Oeorge."  A  synodical  epistle  <Mr  his  is  ex- 
tant In  Arable,  written  to  tbo  Egyptian  paMarch  If  iohael 
m.,"  and  a  Lenten  homily  in  Arabic.** 
Moses  bar  Kepbi  wss  the  son  of  Simeon  Kephft  (or  Peter) 

and  his  wife  Haryam.  The  father  was  from  the 
HosH  bar  village  of  Msshhad  al-Kohail,  on  the  Tigris 
K«pUL        opposite  al-^adlthah,^  the  mother  a  native  of 

lUad,  in  which  town  their  son  was  bom 
smnewbeTe  about  813.  He  was  taught  from  his  early 
yonth  by  Babl>an  Cyriaous,  abbot  of  the  oonvent  of  Mir 
SergioB  on  the  fkrk  ^lahyft,  or  Dry  Hoantain,  near  Balad, 
and  there  ssromed  the  monastic  garb.  He  was  elected 
bishop  of  Beth  Benunftn  ( Birimma),"  B£th  Kiydniya,"  and 
Uosal,'*  about  863,  and  took  the  name  of  Sevems.  He  was 
also  for  ten  years  periodeates  or  visitor  of  the  diocese  of 
Taghrith.  He  died  A.ar.  1214=903  a.d.,»  "aged  abont 
ninety  years,  of  which  he  had  been  bishop  for  forty,"  and 
was  burled  in  the  convent  of  Mir  Sergloa.   His  works  are 

•  B.O.,  U.  120-121 ;  Cod.  Vat.  0.  iOOal.,  II.  589),  OOclxlil.  fUal 
aertftt.  VeU.  Ifowi  OoU.,  v.) ;  Bodl.  Or.  2fi4  (Payne  Smltb,  CObd.,  pp, 
487-402).  There  Is  an  extract  In  Cod.  Vat.  ccccxL  p.  1  (Hal,  op. 

•  B.O.,  II.  121;  Cod.VaL  c.(ai(ai.,  U.  sio),  cccmll.  (HaI,op.ea.} ; 
Bodl.  Or.  264  (P.  Smith,  pp.  49Z-4K).  Eztracto  from  bkn.  11.  and 
iv.  In  Zingerle,  Montm.  %r.,  1.  lOS-ilO;  ftnm  bk.  Iv,  in  Overbeck, 
AJBiAniemj,  etc.,  Opp.  Ss(.,  pp.  409-lls;  see  BarHebnana,  Cftron. 
JSe3e$.,U.  m,  note  1,  No.  18. 

«  S.O.,  U.  119;  Cod.  Vat.  c.  iOabil.,  If.  581),  ccolxll.(lfai,op.  efL). 

•  B.O.,  ii.  210,  note  1.  From  It  there  are  extracts  in  Cod.  Vat 
ezlvU.  (CtataJ.,!!!.  276). 

•  Bar-HflbrmiB,  Okron.  JEeoEo.,  1  8BS:  £.0..  IL840,ooI.  1. 

T  These  writings  are  aU  oontained  In  Brit  Hns.  Add.  14SM 
(Wligfat  (Oatat.,  pp.  018-820). 
■  KtrHebraas,  Chrm.  Axtet.,  1.  891 ;  U.  2U. 

•  Ibid.,  L  891.  Asaemanf  soggests  that  It  may  be  the  work  oon- 
tained In  Cod.  Vat.  czcll,  (Ctafil.,  lil.  409).  Compare  Frothlngham, 
at^hm  bar  SudcMi  the  at/rim  Mi/kh  and  IMe  Boot 

»  A  forgery  of  Stephen  bar  SQdh-allS ;  see  above  p.  878, 

"  Brit.  lltu.  Add.  7189  (Rosen.  aM.,p,  74).  This  la  the  very 
copy  which  was  procured  with  some  difflcnlty  fi>r  the  use  of 
Oregorjr  Bar-UebrKosfWright,  a«al.,p.  1206). 

u  Paris.  Ancfen  foods  lU,  167JZolenbenr,  OataL,  p.  1<7  ocd.  1, 16S 
ool.  1) ;  Bodl.  Maiah.  201.  £  68  (Fayne  Smfth,  CtaU.,  p.  fiOT) ;  A  O., 
II.m  It  Is  admirably  edited  by  Zotenberg  in  the  Aiirm..4ifa(., 
]87e.  pp.  426^78. 

"  B.  O.,  II.  124. 

M  Brit  M  us.  Add.  7208,  t.  7S  (Rosen,  CM.,  p.  KM), 
u  Bee  Hofftnann,  AimOge,  p.  ISO. 
»  IMd.,  p.  190. 

'o  B.O.,  u.  218,  note  1,  col  2 :  Hofltaiaan.  AwsBpe,  p.  80,  note  848. 
Tn  W^ht'B  Oatat.,  p.  620,  ool.  2,  the  name  is  Written  Wth  Klyfiiift ; 
lnB,ajU,127,Bi!aiEen&,  , 

>•  In  Wright's  CWdf.,  p.  621,  he  la  called  bishop  of  Btth  Bem- 
mln  and  BMi  'AibiyB  (^■arbftyft). 

<*  As  ooneotlyjglven  in  B.  0.,  11. 218;  Bar-Hebnens,  CKran.  Mak$„ 
a  317  (and  by  i£.  C.  also  la  1. 8B5). 


nnmeroos.  He  wrote  eonunentaries  oa  Uie  iriiole  (M 
aod  Mew  Testaments,*  which  are  often  cited  by  Bu- 
Hebmos  iu  the  Aafsr  Bdm».  Of  these,  that  on  the  book  of 
Qenesis  survives,  though  imperfeet,  in  BriL  Mus.  17S74,» 
and  there  ue  extracts  frcnn  t£embi  Paris,  Aueieo  foeds3L5 
(Zotenberg,  Oatai..  p.  156),  and  BodL  ICaxah.  101  (P.  Smith, 
Oatal.,  p.  462).  The  Gospels  and  Pauline  epistles  (imper- 
feat)  are  oontained  in  Brit.  Mas.  Add.  17ST4  (Wright,  CUsL, 
p.  6S0),  the  Utter  only  in  Bodl.  Or.  703  (P.  Smith.  CUsL,  n. 
410)  and  BodL  Marrii.  86  (Oul.,  p.  418).  His  treatise  on  the 
HiBEoesunm  in  five  books**  is  preserved  to  us  in  tlie  Farii 
MS.  Ane  fonds  120  ( Zotenberg,  Oifal..  p.  197),  and  then  sn 
extnots  from  It  in  two  oUmt  MBS.  (ttO^ppL  157,150).  The 
wwk  ds  Jtewdis^  In  thvee  parts,  dedieated  to  Us  frfoiid  If- 

natiosof  )£jOffl  (?J>  **  is  known  tons  only  thraagh  the 
IaUd  transition  of  Andreas  Masins,  1669- The  bestiss 
on  the  soul"  survives  In  Cod.  Vat.  cxlvii,  (CUoI.,  ilL  273- 
274) ;  it  oonsista  of  40  chapters,  with  a  Bapplemeotsry  cb^ 
ter  to  show  that  the  dead  are  profited  by  offerings  made  oa 
their  behalf.  That  on  predestinatim  and  freewill,  in  fiMr 
disGoatsee,  is  extant  in  Brit  Mns  Add.  14731  ( Wri^t,  GstsL, 
p.  853).  The  Dupviatioiu  opOMU*  Aerows,  spcAen  of  by  no- 
sea's  biographer  in  B.O.,  ii.  218,  col.  2,  is  probably  identical 
with  the  work  On  8eeU  mentioned  by  Assemaot  at  p.  131, 
No.  7.  The  fbtfai  ifosutiet  for  the  whole  year**  ia  extant  ia 
several  MS8.,  e.^.,  Brit  Mns.  Add.  21210  (Wright,  CataL,9. 
677)  and  17188  [ibid.,  p.  621),  Paris,  Anc  foods  36  and  123 
(Zotenberg,  CtOaL,  pp.  156, 159).i  Sendee  these  we  hsvs 
foar  funeral  sermons,**  an  admonitory  dlaoourse  toUie  chil- 
dren of  the  holy  oriihodox  chnroh,**  aad  a  discourse  showing 
why  the  Messiah  is  called  by  various  ejrfth^  aod  names." 
Moaes  also  wrote  expositions  of  the  aaoramenta  of  the  ehurdi, 
such  as  tm  the  lidy  chrism.  In  60  ehapten,  Ood.  Yat.  czlviL 
iCaial.,  fii.  274)  and  Paris,  Anc.  fonds  123  (Zotenbetg,  GslsL, 
p.  159),*'  with  which  is  connected  the  discoune  on  tiie  coa- 
aecration  of  the  chrism  in  Brit  Mus.  Add.  21210  (Wright, 
Oatai.,  p.  879) ;  on  boptiam,  addre«ed  to  his  friead  Ignatius, 
in  24  chaptoia,  Ood,  Vab  cxlvii.  (CWat.,  tiL  278),  in  eonnee- 
tion  with  which  we  may  take  the  dlsoouise  on  the  mysteries 
of  baptism  in  Brit.  Mus.  Add.  21210  (Wright,  loc.  at)  and  on 
baptism  iu  Cod.  Kat.  xcvl.  (CatoL,  ii.  522);"  exposition  of 
the  liturgy,  Brit  Mas.  Add.  21210  (Wright,  CWaL,  p.  S79) 
and  Berlin,  Sachau  62  (7) ;  ftarther,  expositltnis  of  the  mys- 
teries in  the  varions  ordinations,  Ood.  Yat  11.  (ChtaL,  it 
320)  ;**  on  the  ordination  of  Kshops,  priests,  and  deacons, 
Brit.  Mns.  Add.  21210  (Wright,  Ctatol.,  p.  879);  on  the  ton- 
sure of  mouks,**  Ood.  Vat  IL  (CUoI.,  It.  3SS>.«  He  alia 
oompUed  two  anaphone,"  one  of  whlon  has  heea  banabted 
by  Benaudot,  iL  391.  Lastly,  Moaes  bar  E£plii  was  Ute 
Ml  thor  of  a  commentary  on  the  dialectics  of  Aristotle,  men- 
tioned by  Bar-Hebnens  In  Chnm.  Setit$.,  IL  815,  and  <rf  a 
commentary  on  the  works  of  Qregory  NaaiansMi,  and  aa 
ecclesiastical  history,  mentioned  by  his  bioftra^er  in  B. 
0.,  ii.  218,  col.  2.  The  loss  of  this  last  book  is  to  bs 
rwretted. 

The  contemporary  Nestorian  writers  of  mark  are  baldly 
more  nnmeroos. 

In  this  centnry  the  foandattons  of  Syriac  lexioograiriiy 
were  laid  by  the  fiunons  physician  Abu  Zaid  a«.i 
Honain  Ibn  Ishi^  al-'Ibadi  of  Qerta  (al<  ibQ^S 
Hinh).**  He  applied  himself  to  medicine  at 
Bagbdidh,  under  Yal^yft,  or  Yubaoni,  ibn  Masawaihi 
(Mfisdyah  or  Mesne) ;  bat  an  ill-feeling  soon  sprang  up  be- 
tween teacher  and  pupil,  and  Honain  took  hisdepartuze  for 
the  Grecian  territory,  where  he  spent  a  couple  of  years  ia 
aoquainting  himself  with  the  Oreek  language  and  its  sci- 
entific literature.  He  afterwards  became  physician  to  the 
caliph  al-Motawakkil.  His  downfall  and  exoommnnicatioa 
were  meanly  fanmght  about  bw  a  fellow-Chtiatian  of  Aa 
same  profession,  Isri'Il  ibn  af  Taiffiri,  and  Honain  died  soaa 

■>  B.O..  U.  IM,  note  S :  218, 3. 

»  Wright  CWai..  p.  626. 

"  B.O..il  128,  ifo.  1. 

»  Ibid.,  II.  218,  col.  2. 

«  Ibtd..  11. 128.  No.  2. 

»  IMd.,  II.  181,  No.  6. 

•*  Ibtd.,  iL  ISl,  No.  9. 

■>  Bee  also  Cod.  Vat  oUx.  (0^0^,111  Slft-81?) ;  on  the  Ascenrioo, 
God.  Vat  oxlva  (QaaL,  111.  378). 

•  Brit  Hns.  Add.  17188  (Wright,  QOaL,  p.  622). 
■  Brit  Hns.  Add.  21210  (Wright,  OataL,  p.  n9). 
»  Brit  Hus.  Add.  17188  (Wright!  CtafciL.  p.  82^. 

*>  Tlie  Psris  H8.  Anolen  tonoa  So  contanu  another  redaction  la 
86  chapters  (Zotenberg,  Qittd.,  p.  187). 

fleeiSso  Cod.  Vat!  ocoexL,  In  Hal  SerlfU.  VeU.  A'osa COL. v. 
«  See  also  Cod.  Vat  eodv..  In  Hal.  op.  «*. 
M  £.a,ll.m.Ko.8. 

**  Compare  Cod.  Vat  ooBv.,  In  Mai.  am.  dL 

*  Al-'AiUI  was  the  nMsA  of  an  Arab  Chrtadan  of  Al-HItsh. 
aesXbnKhalllfcln.ed.WWonMd.Ifo.87.  Latin  writeni 
aUy  eall  him  Joannlttos. 
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after,  200  A.H.  =873  JLJ>.'  9oiutIn  composed  most  of  his 
orlgliial  wo^  in  AnU&  ud  likewise  manT  of  hie  tmuU- 
tioDfl  tttm  the  Oreek.  'Abhd-iebo'  meniioiu  bat  three  books 
of  his,*  vis.,  ft  book  on  the  ft$x  of  God  (which  he  wrote  asa 
deacon  of  the  ohareh),  a  STrfae  grammar,  and  a  compendi- 
ous Syriac  lexicon.  The  lexicon  has  no  doabt  been  in  great 
part  absorbed  into  the  later  works  of  Bar  'Ali  and  Bar 
BahIiU.i  TbeRrammarseemstohavebeenentitled£MUM<l- 
dU-JVitM.  or  the  Book  of  (Diacritical)  Points."  It  Is  cited 
hj  Bar-Hebmna  in  the  Aumr  Sia^  and  by  Elias  of  lllrfain,  in 
his  grammar.*  Qonain  also  wrote  a  treatise  On Bjmimymtf 
whether  they  be  "voces  nqoilitters"  (as  riglAs  and  n^b) 
or  not  (as  and  ioryfilU).  Extracts  htxm  this  work 

have  been  preserved  to  oajty  alater  compiler,  who  made 
use  also  of  the  canons  of  Ananisho'  of  ^fidhaiyabh*  (see 
above,  p.885).  In  Cod.  Vat.  oexvii.  (Catai.,  ill.  501)  there 
are  excerpts  from  a  medical  treatise  of  Qonain,  bat  no  title 
Is  given.*^  Qoo'^i  ^  >0Q  IittalFt  and  his  nephew  Qobalah 
Ihn  al-Qasan  al-A*sam  ('*  Stiff-wrist ")  were  among  tlie  ear- 
liest and  ablest  of  those  Christians,  chiefly  Nestorians,  who, 
dnring  the  Mb  and  10th  centariee,  making  Baghdadh  their 
headqoarters,  snpplied  Muhammadau  scholars  with  nearly 
everything  that  they  knew  of  Greek  science,  whether 
medicine,  mathematics,  or  philosophy.  As  a  role,  they 
translated  the  Greek  first  into  Syriac  and  afterwards  into 
Arabic ;  but  their  Syriac  versIoDt  have  nnfortnnately,  as  it 
would  v^ear,  perished,  withoot  exception." 
iisk  elder  contemporary  of  ^onain  was  Gabriel  bar  Bokht- 
■  isho',  in  Arabic  Jabra'D  ibn  Bakbtishn'  (or 

rather  Bokhtishn'),  a  member  of  a  family  of 
3g^ljt.  renowned  physicians,  beginning  with  George 
Ithfi*.  bar  Bdkht-isho'  of  Gnnde-Sbvbhor,  whom  we 

have  mentioned  above  (p.  887).  He  was  in 
practice  at  Baghdidh  in  791,  and  attended  on  Ja'far  ibn 
Ta^y&  al-Barmaki,  became  ooart  physician  to  ar-Bashid, 
and  maintained  this  position,  with  varions  vicissitudes,  till 
bis  death  in  828.*  '  Abhd-Isho'  says  that  he  was  the  aathor 
of  a  Syriac  lexicon,"*  which  is  oar  reason  for  giving  him  a 
place  here,  bat  no  SQch  work  is  mentioned  by  the  other 
anthwities  to  whom  we  have  referred.'* 

Of  Isho'  Harnaaya,  in  Arabic  '\A  al-Harwaii,  from  the 
t  hA*  ^^^^     Mara  or  Herv,  littie  is  known  to  ns  be- 

jj^rt-  7Qnd  the  fact  that  he  compiled  a  Syriac  lexicon, 
siyft.  which  was  one  of  the  two  principal  aathoritiee 

made  nse  of  Iv  Bar  'Alt'*  That  he  shonld  be 
identical  with  the  physi^n  al-Marwail,  who  lived  ahoat 
G87,>*  seems  wholly  anlikely.  We  might  rather  venture  to 
identify  him  with  Abn  Yahya  al-Marwazi,  who  was  an  emi- 
nent Syrian  physician  at  »ghdidb,  wrote  in  Syriac  upon 
logic  and  other  snhJecta,  and  was  one  of  the  teachers  of  Matta 
ibn  Tann&n  or  Tnnvs  (who  died  in  940).i*  In  any  case, 
'Is&  al-Marwazi  seems  to  have  floarished  daring  the  latter 
part  of  the  9th  centary,  and  therefore  to  have  neon  a  con- 
temporary of  Bar  'All. 

i8eetbe.n)Mi(,pp.  rll*  andl«;IImAMUfalbl'ah,ed.Hflner 

L1S4:  IbnKhalllkin.ed.Wflsten(lBld,  No.  308;  al-Mu'fldI  Mur^ 
adh-/)totafr,lx.l78«9.;  Bar-Hebmu,  Cknm.  p.  170  (tnuul.,  p. 
ITC;  B.O.,  tL  ST^noteS;  Otnn.  Eeelet.,  II.  Iff7-1»(£.0.,  II.  tS; 
mm.Dt/»aML,p.  ara«v.  (tmnsl.  p.  m  «.);  Wenrich,  De  AudL  Or. 
Vmbmibtu,  Uidex.  p.  zxzl. ;  WflatenAld,  Oaeft.  d.  anb.  Aenit, 
MO.0B.  •  B.O.,  iU.  1,  ie&. 

■  SeeOesenlaatDe  Bar  Alio et  Bar  BaikiloQmmaitatio,ieM.p.7. 

•  See  Hoftnan,  Z.D.U.O.,  xzxil.,  1878,  p.  741. 

•  Sdit  Baethaen,p.S2;  oeeHofftnann,  Optue.  JWufor.,  p.  xvlL 

•  Hofftnann.  OptMe.  MeA,  pp.  2-49 ;  see  B.O..  11.  aOB.  cid.  2,  and 
Cbd.  Beilln,  Sacnaa  72,  No.  l4  Thwe  Is  also  a  HS.  &i  the  oolleo- 
tion  of  the  8.F.n,K. 

T  God.  Vat  cxdL  (OOM.,  lU.  «».  Buntagma  Medievm  Syr.  <( 
AnK  Is  not  likely  to  bs  hiL  bot  M|alraa  ekM«r  emunJiuf r  ff>n . 

■  This  is  a  large  sHtyeet.  wkfch  wc  cvmiot  be»  enu-r.  ihe 
more  to  as  It  pertains  rather  ta  «  h  tnory  of  Arabic  th  an  of  is  v  n  ac 
Uteiatare.  we  wou^  relbr  the  reader  Ui  WOHetifi^ld,  (ffKhifJOe 
d,  orab.  Jentr  «.  tHatvrfwKAfr.  IHO ;  VtQjtvl.  Divmi,  dr  A  '  ri.ift^ 
Ser^torum  OrKConM  /nlfljjrrtan*,  1841;  Wanrlch,  Jle  A'  ■  m 
0raeorumVerfionamrdC>imvW7\tarU*,'lM2:ReTiB.n,DcPfi-  ■  ia 
Fer^ateUca  apud  ifir".  neol.  riiL  p.  51 ;  At-PmOii  (.1  y  ,  n- 
Ww)  det  Arab.  FMIoviifim  lAm  u.  ScArihen.  br  U.  9i|»tiuctiLi«ldur, 
1B09;  A.  HQller,  I>ir  ^iri-rhits/teA  PuLMsjilkcn  in  da-  ambl^hen 
VAerlb^enatg,  18TS.  Of  Miihamraadan  taUiDritle*  two  at  Ihe 
most  Important  are  iba  ^ArW  tit  Abn  I'.F^raJ  Huhsminad  fbn 
Ishftk  al-Wan*k  al-PogJidSdlit,  cqnamoply  wiled  Ibn  AM  Ta-k'^b 
an-HadIm  (died  earlv  in  tit^i  iith  centary), and th9'fj^tif-d4r>dd 
/<  3ta&aM(  al-Atfi)ba  iif  UawaiDLk  od-DTa  AbiL  'l-'Abus  Alimad 
Ibn  al-^lflm  a»«a'dl  al-Khamdl,  genenOly  known  Iv  the  name 
of  Ibn  AM  Uuibl'ah  (died  In  rim.  The  former  work  has  been 
edited  by  Fldgel  J.  ROdlger,  and  A.  HOller,  1871-72,  the  latter  br 
A.  HQller,  UH. 

•  See  Ibn  AU  Usalbl'ah,  ed.  Hftller,  L  137 :  WQitenfeld,  0«wA. 
±  anb.  Aenle,  No.  aS ;  Bai^Hebmna,  atm.  9i/r.,  pp.  Uff-1«},  170 
{B.O.,tL  371,  note, coL  1), and BlaL DgnatL, 286, 2M. 

»  fi.0.,m.l.»8. 

u  Compare  OeaeniOB.  De  BA  tt  BB,  p.  7. 
"  See  Oesenlus,  op.  ei(.,p.8:  B.O,ULl,aSS. 
u  B.0,.  Ui.  1, 487, 438,  note  2. 

M  8eeUie/UrM,p.2B8:  Ibn  Afal  UfalU'ah.  «L  HUlar.  L  884- 


IshS*,  or  Isi,  bar  'AU  is  stated  In  Ood.  Vat  oexvii.  (CUsL, 
lii.  604,  No.  XV,}  to  liave  been  a  pnpU  of  Qonain. 
His  father  'AU  and  his  nnde  'tsi,  (he  sons  of  Bar  'AIL 
Dft-6d  or  David,  were  ^pointed  by  the  catholl- 
cns  Sabh>bho'  II.  (832-636)  to  the  charge  of  the  college 
foanded  by  him  in  the  convent  of  M&r  Petition  at  Bagh- 
didh.i*  Bar  'AU's  lexicon  is  dedicated  to  a  deacon  named 
Abraham,'*whomadecertainadditionatoiti^terthe  death 
of  the  anther." 

Ish5'  bar  N6n  was  a  native  of  the  village  of  Beth^GabbarS 
near  Uoenl.  He  was  a  pupil  of  Abraham  bar 
Dfishaod&dh  (see  above,  p.  887)  at  the  same  IshA'bar 
time  with  Aha  Nfl^^  al-Anbari  (see  above,  p.  NOn. 
888),  note  11,  and  mmothy,  his  predeceasor  la 
the  dignity  of  catholicos  (see  above,  p.  868).  He  retired 
first  to  the  convent  of  Mar  Abraham  on  Hoant  Izl&,  where 
he  devoted  hiaiself  to  stady  and  to  refuting  the  views  and 
writings  of  his  schoolfellow  snd  sabeeqaent  diocesan 
Timothy,  whom  he  spiteAilly  called  jmm^theot  ("the 
wronger  of  God ")  instead  of  Titnothetu.  In  conseqaenoe 
of  a  dispute  with  the  monks  he  left  Mount  Izl&  and  went 
for  some  months  to  Baghdadh,  where  hestayed  at  the  house 
of  George  Misawaihi  (MSaiiyah  or  Heeue)  and  taught  his 
son  Ya^y&.'B  Re  then  returned  to  Hoenl,  where  he  j»ok 
np  his  residence  in  the  convent  of  H&r  Elias,  and  lived 
there  for  thirty  years,  till  the  death  of  Timothy."  Throngh 
the  inflaenoe  of  Gabriel  bar  Bokht-ish&'  (see  above)  and  his 
son^in^law  Michael  bar  Hasawaihi  (Hasuyahor  Mesne),  the 
physician  of  the  caliph  al-Ha'mun,  he  was  appointed  cath- 
olicns  A.Gr.  1135  =  833-634  A  J>.">  He  sat  for  only  four 
years,  and  was  bnried,  like  his  predeccesor,  in  the  convent 
of  KSlil-ishd*  at  Baghd&dh.  Of  his  ill-feeling  towards 
Timothy  I.  we  have  already  made  mention  ;  how  he  kept 
it  np  after  Timothy's  death,  and  what  tronblee  he  got  into 
In  consequence,  may  be  read  in  the  pagee  of  Aasemanl  {B.O., 
iii.  1, 166).  Bax'HebrBoa  has  preserved  some  accoant  of  a 
dispatation  between  him  and  a  Monophyslte  priest  named 
Pftpa.*'  '  Abhd-isho'  gives  the  foUowing  list  of  his  works**— 
a  treatise  on  theology,  questions  on  the  whole  text  of  Script- 
are,  in  two  volumes,  a  collection  of  ecclesiastical  canons 
and  decisions,"  consolatory  discourses,  epistles,  a  treatise  on 
the  division  of  the  services,  turgami  or  "  interpretations,"** 
and  a  tract  on  the  efficacy  of  hymns  and  anthems.  Of  the 
questions  on  Scripture  there  is  a  copy  in  the  coUections  of 
the  S  J^.CK,  and  of  the  consolatory  disooarses  a  matilated 
MS.  in  the  British  Hoseom,  Add.  17317  (Wright.  CatoL,  p. 
613).*  The  replies  to  the  questions  of  Iibcarins  the  monk 
seem  to  belong  to  the  treatise  on  the  division  of  the  services 
(pwrruA  teAmlSMiAA),  if  one  may  Jndge  by  the  first  and 
only  one  qaote^ 

A  disciple  of  uho'  bar  N6n  was  I>enh&,  or,  as  he  Is  other- 
wise called  in  some  MSS.  of  'Abhd-i8h&"s  QUa- 
loffue,  thibhft  (or  rather  Hibha,  Ibas).*'  Asae-  Den^ 
mani  places  him  under  the  catholicas  Petbi&n 
(died  In  740),  hat  we  prefer  to  follow  tiie  anthorityitf  JtAm 
bar  ZS'bi  In  his  Oromsutr."  Den^  was  the  aathor  of  ser- 
mons and  tracts  on  points  of  ecclesiastical  law,  and  of  com- 
mentaries on  the  Psalms,  on  the  works  of  Gregory  Nazian- 
zen  (as  contained  in  two  v«^  in  the  translation  of  the  abbot 
Paal),  and  on  the  dialecties  of  AristoUe. 

In  217  A.a.  = 832  A.D.,  the  same  year  In  which  Sabhr-!sh6' 
II.  succeeded  to  the  patriarchate,**  a  young  man  _ 
named  Thomas,  the  son  of  one  Jacob  of  Beth  nrw.^ 
Sherwaniye,  inthe  district  of  Salakh," entered 
the  convent  of  Beth  'Abbe,  which  seems  at  this  time  to 
have  follen  off  sadly  in  respect  of  the  learning  of  its  In* 

»  B.O.,  ill.ll257;'OeBenlai,<if>.  («.,eap.li. 
u  GfleeniuB.  op.  dt.,  p.  14. 

"  Ibtd..p.Zl;  BeeHomnann,S|rrtMfr4raMMltsa(oswa,Un,aiid 
Payne  Smith,  TSa.  agr.,  passim. 
"SeeB.O.,  iU.  1.  50I»g. 

>*  SoAssemsnl,  B  O.,  It.  4S6.  Bar-Hebrteus  (Cnrpn.  £M«T.,li. 
181)  says  that  he  resided  for  thirtv-elgbt  years  In  the  ocmvent  oi 
Bald  near  Hosnl. 

»  Bat^Hebnms  (loft       M91  20BA.H.— 8B1  A.D.i  see  above,  pi. 

888- 

f>  CAron.  Kcda,,  11. 188-187. 

«  B.O.,iIl.l.lS&-166.  'Amr  ibn  HattAaays  that  he  wrote  a  com- 
mentary on  Theologus,  i.t.,  Gregory  Nazlaiuen,  B.O.,  111.  1,  202, 
note  1. 

»  Com_pare  B.q^  UI.  1. 279. 

M  See  Badger,  The  Settorian*,  it.  U. 
The  ploiu  Uonopbysltes  of  8t  HaryDetpara  cot  np  this  val> 
ome  for  bindtnir,  etc.,  as  they  did  aune  other  Nestortan  books  of 
value  In  their  library. 

»  Cod.  Vat.  UxxvIU.  R  (CWo/.,  U.  488) .  el  9  (CbfOfc,  «1.  281) : 
clxxxTli.5  {Odal.j  III.  406).  Aasemanl  nipposes  that  the  next 
article  In  clxxxvlL  does  not  belong  to  Theodore  of  Uopsoestia, 
but  Is  taken  from  IshO'bar  NSn's  queatioas  on  Scrlntam. 

"  B.O.,  Ui.  1, 176. 

*  Wright,  OKol.,  p.  1178,  coL  L 

»  B.O„U.486;  UlTl.SqSsff. 

/Mt.  111.  1, 479  i  Hofftnann,  AmmO^  ri,  24440. 
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nuittf.'  A  few  y««s  afterw»rda  (222  a.h.  =  837  a.d.)  we 
find  him  acting  as  secretary  to  tiie  patrlaroh  Abraham  (also 
a  monk  of  BSth  'AbhS,  who  sat  from  837  to  850).*  By  him 
be  was  promotod  to  be  bighop  of  Margfi,  and  afteiwards 
metropolitan  of  Beth  Ghumai,  in  which  napacity  he  was 

E resent  at  the  ordination  of  his  own  brother  Theodoeloa 
ishop  of  al-Anbar,  aflerwards  metropolitan  of  ChindS- 
shabhor)  as  catholicos  in  85&.*  Thomas  of  Margi  (as  he  is 
commonly  ealied),  having  been  very  fond  from  his  yonth 
of  the  legends  and  hlstorla  of  holy  men,  more  espeeially 
of  those  eonnected  with  his  own  convent  of  BSth  'AbfaS, 
undertook  to  commit  them  to  writing  at  the  urgent  request 
of  the  monk  '  Abhd-isho',  to  whom  he  dedicates  the  JHofuufie 
Hiatorjf.  Aasemani  tuts^given  a  tolerably  fail  analysis  of 
this  work,  with  a  few  ftrtraets,  in  the  B.O.,  Ui.  1,  464rWl, 
throughoDt  which  volume  it  is  one  of  his  i^lef  authorities. 
The  publication  of  it  In  a  complete  form  is  maeh  to  be  de- 
sired. The  MSS.  available  in  Europe  are— Cod.  Vat.  clxv. 
[OataL,  iii.331),  of  which  Codd.Vatt.cccIxzxi.-U. are  a  copy 
(Mai,  aeriptt.  Vett.  Nma  OoU.,  v.) ;  Paris,  No.  286  in  Zoten- 
berg's  OaiaL,  p.  216  (also  copied  from  Vat.  clxv.) ;  Brit.  Hob. 
OriMit.23I6(fr  183, 17th century,  imperfect) ;  Berlin, Sachau 
179  (copied  in  1682).  Thomas  also  wrote  a  poem  in  twelve- 
syllable  metre  on  the  life  and  deeds  of  M&ran-*ammSh,  met- 
ropolitan of  QMhaiyabh,  which  he  introdueed  into  hts 
Butory,  bk.  iii.  ch.  10;  see  B.O.,  lil.'l,  485. 

lafafi'-d&dh  of  Mara  or  Merv,  bishop  of  HSdhattft  or  al- 
1  AnAt.  Hadithah,  was  a  competitor  with  Theodoslas 
TmST  patriarchate  in  858.*    According  to 

'Abbd-Ishd',  his  principal  work  was  a  commen- 
tary on  the  New  Teetamen^  of  which  there  are  MSS.  in 
Berlin,  Sachaa  31 1,  and  in  the  collection  of  the  ap.CE.  It 
extended,  however,  to  the  Old  Testament  as  well,  for  in  Cod. 
Vat.  ccectvli.  we  find  the  portions  relating  to  Genesis  and 
Exodus.' 

In  the  B.O.,  ill.  1,213,  'Ahhd-isho'  names  a  certain  Eendi 

as  the  author  of  a  lengthy  disputation  on  the 
KendL        ^tb.'    Assemani  places  this  "Oandius"  or 

"  Ebn  Oanda"  under  the  catholicos  John  IV., 
apparently  on  the  authority  of  'Amr  ibn  Matti.  We  soS' 
pect,  however,  that  the  person  meant  is  'Abd  al-Maa!!^ 
(Ya'kfib]  ibn  Isha^  al-KIndi,  the  author  of  a  well  known 
apology  for  the  Christian  religion,  which  has  been  published 
by  the  Society  for  Promoting  CfarlsKan  Knowledge.^  The 
work  dates  f^m  the  time  of  the  caliph  al-Ma'mun  (813- 
833),  and,  tiierefore,  synchronizes  with  the  disputations  of 
Theodore  Ab&  ^orran.  bishop  of  BCarribi.*  Beingwritten 
in  Aiablc,  it  hardly  belongs  to  Utis'plaee,  but  is  mentioned 
to  av4^  misapprehension. 
Theodore  bar  Khoni  is  stated  to  have  been  promoted  by 

his  uncle  John  IV.  to  the  bishopric  of  LSshSm 
Theodore  in  893.'  He  was  tiie  author  of  scholia  (on  tJie 
barXbtal.   Scriptures),  an  eooleeiastieal  history,  and  some 

minor  works.  , 
To  about  this  period  probably  belonfn  another  historian, 
xwroa     '   the  loss  of  whose  work  we  have  to  regret.  This 

Is  a  writer  named  Aht^in  or  Aanm,  who  ismen- 
tloned  by  Ellas  bar  Shinftyft  nnder  273  a.h.  =  886-887  aj>.» 
In  the  10th  century  the  tale  of  Jacobite  authors  dwindles 

away  to  almost  nothing.  Host  of  the  dig- 
Jacobite      nltaries  of  the  church  composed  their  synod- 

loal  epistles  and  other  official  writings  in  AraUe, 
eenturr  nme  may  be  said  of  the  men  of  science, 

-  "  such  as  Aba  'At!  'I8&  ibn  Ishi^  Ibn  Zar'ah  (94^ 
1006)  and  Abh  Zakariyfi  Yattya  ibn 'Adi,  who  died  in  974 

at  the  age  of  eighty-one.  About  the  middle  of 
fwS^Mn  centuiy  we  may  venture  to  place  tiie  deacon 
ueoeaoon.  gj^^  wboee  CStrtmide  is  cited  by  Elias  bar 
Shinayfi  under  6  a:.h.  =  627-628  A..D.  and  310  =  922-923." 
The  11th  oentniy  is  somewhat  more  proliflo, 

A  Persian  Christian  named  Gtfl&,u  leaving  his  native  city 
of  Ushoukh  or  Uahnd  in  Adharbaig&n,  settled,  ailer  sevmvJ 
removals,  in  the  district  of  Onbds  or  Gubas,"  one  of  the 
sevui  diooeses  ttf  the  province  of  HditSne  (Malatiah),  and 
built  there  a  humble  church,  In  which  he  deposited  sundry 

>  AO.,iiLl,4S8;oomp.tbe<wdlnanoe  of  Sabhr^sUV',  pp.  506- 
508. 

*  B.O..  ill.  1, 201  col.  1, 488  ooL  2, 490  ool.  2. 

■  /Md.  Hi.  1, 210. nOcoL  2.  «  Md., lU.  1,210-212. 

*  Hal,  ScripO.  Vm.  Nova  CWL,  v.  The  name  of  the  aothor  Is 
there  ctven  as  Ieseluaad.douh«eBS  a  misprint  Sir  dad.  We  are, 
theremre,  surprised  to  find  Uaitin  writing  "  Ichoa-had  fcveque 
d'Hadeth,"  In/rod.  A  to  Critique  VatutOe  AtTfiMweiw  TuL,  p.  W. 

*  The  correct  reading  Is  dU-MfmdnfilM. 

1  Tim  Apekmi  V  E-Kmdi,  1S86.  An  BngUsb  tranxlatlon  ap- 
peared InlaeS,  IV  Apokftv  iff  ^Kbtdt;,  etc.,  by  Sir  W.  Mulr. 

*  Bee  Zotenberg,  OataL,  No.  20t,  1  and  8,  and  Ho.  206. 

*  AO..  U.  440:  HI.  1,  lOfl. 

>■>  See  Baethgen,  Fraanaite,  p.  8. 

"  nid^  p.  2 :  Bar-Hebmns,  CAron.  Beele$.,  U.  126,  note  1. 
n  QthMB  write  GaMai. 

>*  Bar-Hebimis,  cSnm.  Eeela.,  L  401  tg.;  S.O.,  11. 288, 350. 


relics  of  St  Sergfns  and  St.  Bacchus,  and  celle  for  himself 
and  his  three  eompaaions.  This  happened  in  968l'*  As 
the  place  grew  in  importance,  other  monks  gradnally  re- 
sorted to  it,  and  among  them  "  Mir  (!)  Tohannindfi-Kfaon," 
or  John  (the  son )  of  H&r&n,"  a  man  of  leaning 
in  both  sacred  and  profane  literature,  who  had  John  of 
studied  under  H&rUekim  at  Edessa.  GiBa,the  Mirtn. 
founder  of  the  convent,  died  at  the  end  of 
twelve  years,  and  was  succeeded  as  abbot  by  his  disciple 
Elias,  who  beautified  the  ohureh.  Meantime  Its  fame  ia- 
ereased  as  a  seat  of  learning  under  the  direction  of  John  of 
M&r6n,  and  many  scribes  found  employment  there.  The 
patriarch  John  Vll.,  da-thightd,  "  He  of  the  Mat "  (his  only 
article  of  fhraiture;,*'  was  one  of  its  visitors.  Elias.  on  his 
retirement^  nominated  John  of  Hftrdn  as  his  suoeeasor,  who, 
idded  by  the  mnnlflcence  of  Emmanuel,  a  monk  of  Harrin 
and  a  disciple  of  the  maphrl&n  Oyriacus,"  rebuilt  the 
chnr^  on  a  larger  and  finer  scale,  whilst  a  constant  supply 
of  fresh  water  was  provided  at  the  cost  of  a  Tag^iritan  mer- 
chant named  MaiAthA.  This  was  in  1001.  About  this  time 
Elias  bar  Gighai,  amook  of  Taghrith,  founded  a  monaatery 
near  MelltSne,  but  died  before  it  was  finished.  His  work 
wat  taken  up  by  one  Eotyohns  or  Kniaib,  who  persoaded 
JohnirfMu6ntojoinfaim.  Here  again  his  tesching  attracted 
nnmben  of  pnpib.  At  last,  after  the  lapse  of  twwve  yeeiB, 
when  there  were  120  priests  in  the  convent,  he  suddenly 
witiidrew  by  night  from  the  scene  of  his  labors  and  retired 
to  the  monastery  of  M&r  Aaron  near  Edeesa,  where  he  died 
at  the  end  of  fbur  years,  about  1017.  His  commentary  on 
the  hotik  of  Wisdwn  is  dted  by  Bar-Kdireas  in  the  Amar 

Mark  bar  ^Qci  was  archdeacon  of  the  Tagfaritan  church 
at  Mosul,  and  was  raised  to  the  dignity  of  maph- 
ri&n  by  the  name  of  IgnaUos  in  OOl.'*  After     Hark  bar 
holding  this  office  for  twen^-flve  years,  he  be- 
came  a  Mnhammadan  in  101^**  but  recanted 
before  his  deatii,  which  took  place  at  an  advanced  age  *^ 
in  great  poverty.   He  oompoMd  a  poem  on  his  own  fall, 
misery,  and  subsequent  repentance,  of  which  Bar-Hebmns 
has  preserved  a  few  lines.** 

According  to  Assemani,  S.O.,  ii.  S17  and  el.,  Bar-Hebnens 
mentioned  in  his  Cltronidii  that  a  monk  named 
Joseph  wrote  three  disoouTsee  on  the  cruel  Joseph  of 
murder  of  Peter  the  deacon  by  the  Turks  at  HeKt^ne. 
Melitdne  in  1058.  The  anecdote  may  be  found 
in  the  edition  of  Bmns  and  Kiisoh,  p.  252  (traasl.,  p.  258), 
but  the  disooursee  would  seem  rather  to  have  dealt  with 
the  retribution  that  overtook  t^e  retiring  Turks  at  ibm 
hands  of  the  Armenians  and  the  wintry  weather. 

Yeshn'  bar  Sliushan  (or  Susanna),  syncellns  of  TTioodore 
or  John  IX.,  was  chosen  patria^  by  the 
eastern  bishop^  under  the  name  of  John  X.,  in  YishQ*  bar 
oppoeifelim  to^ftyi  or  Athanasins  VL,  on  whom  SbOshaa. 
the  choice  of  their  western  brethren  had  &llen 
in  1058."  He  soon  abdicated,  however,  retired  to  a  convent, 
and  devoted  himself  to  study.  On  the  death  of  Athanasioa 
he  was  re-eleoted  patebidi  in  1064,  and  sat  till  1073."  He 
carried  on  a  eonteomrsy  with  the  patriarch  of  AlexandrlSy 
Qiristodulos,  rej^uding  tbt  mixing  of  salt  and  oil  with 
the  Eucharistic  bread  acootding  to  the  Syrian  piactioe.>^ 
He  compiled  an  ana^ora,  issoad  a  collection  of  twenty- 
fonr  canons,**  and  wrote  many  epfstlea,*  chiefly  controver- 
sial. Sueh  are  the  letters  m  Arable  to  Oiristodnlus  on 
the  oil  and  salt**  and  the  letter  to  the  catholicns  of  the 
Armenians.'*  "Ihe  tract  on  the  oil  and  salt  is  extant  in 
Paris,  Ana  fbnds  54  (Zotenberg.  OataL,  p.  71),  and  t^ere  ia 
an  extract  ftnm  It  in  Sural.  St  (Zotenberg,  CWal^  p.  64). 
Bar-ShQduui  also  wrote  nor  poeins  on  the  mA.  of  Meli- 
ttae  by  the  Turks  in  1068t**  and  ocAleeted  and  arranged  tba 
works  of  Ephtalm  and  laaao  of  Antioch,  lAteh  he  had 

MS.O-ll.9B0.  GabOswaswttierMitfaank  ofthe  Eophiates, 
between  the  jOain  of  HeUtSne  and  Claudia. 

u  Abbeloos.  In  a  note  on  Bar-Betnms.  Chnn.  EeOa.,  I.  404. 
raises  the  quesUon  what  connection  there  may  be  between  Uua 
historical  personage  and  the  aomewhat  shadowy  "  Joannes  HarOk'* 
to  whom  AHsemiwI  has  devoted  a  latge  apace,  B.O.,  1. 49S-«20. 

"  B.O.,  it  182-851. 

II  Ibid.,  U.  442. 

"  AO..  II.  288 :  see  also  p.  cl.  „ 

»•  Bai^Hebmus,  Oknm.  £cda.,  IL  257 ;  B.  0.,  11. 448. 

»  See  Baethgen,  Jhwwoite,  pp.  106, 168;  B.O.,  IU.2aS|jnote I. 

»  Acc<iTding  to  OudAhl.  lAo-  nmtan,  p. !«,  In  1000  <»  UMD. 

»  Cftrm.  jSto..  11.  289;  B.0.,1L443.  amfataop. Jfl.^  ,  ^ 

«  Bar-Hebneos,  CStrm.  Kcdm.,  L  IS!  aq.i  B.O.,  IL  141  (where 

there  are  errors,  see  Add.,  p.  475),  8&4.     .  _        _  .  .   

BarHebraus,  Chm.  £eba,\  44S :  B.O.,  0. 141  (when  th«ra 
are  if ^f^^Sft^      Add.,  p.  435),  SGft. 

M  Bar^kebnens.  Ckrm.  Aefaa,  L  44B ;  AO..  IL  W. 

"  Bar^HebTBOs,  CAra*.  JBeelea,  L  447 ;  B.O.,  H.  acs. 

«  B.O.,  U.  MML  ogL  2.  _  ^ 

>  Jb^li.2U, 883;  Berlin, SMban. 80,1.     ^  „ 

»  Bar-Hebnns,  Chnm.  Syr.,  p.  2&2  (tiansL,  p.  3Sq ;  B.O.,  fL  SIT. 
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bepm  to  write  oat  wldi  hU  own  hand  ^hen  he  ww  in- 
terrupted br  deeth.1 
Se'Id  tar  9U>aiii  liyed  during  the  Utter  pert  of  the  lltii 

oenttUT.  He  wu  Termd  in  Oreek  as  well  m 
field  ber  SyrUo,  and  well  known  u  a  literary  man,' 
9KbBnI.       eepecially  as  a  writer  of  hymns.*  The  patn- 

arcb  Athanaains  VII.  Abu  T-Fan^  bar  Kham- 
m&rft  (1001-1129)  raised  him  to  the  office  of  bishop  of 
HelitSne  (Halafiiafa)  in  Oetober,  1094.  His  oonaecration 
took  place  at  KankSratb.  near  Amid,  by  the  name  of  John, 
and  he  set  out  for  Malatiah,  which  he  entered  on  tiie  very 
day  that  the  gates  were  closed  to  keep  out  the  Tarks,  who 
laid  siege  to  it  under  ECilU  ArslSn  (D&'nd  ibn  Snlaim&n), 
snltibioflconiuni.  Hewas  murdered  during  theoourseof  the 
riege,  in  July.  1095,  by  the  Greek  commandant  Gabriel.* 

The  NestorUn  writers  of  these  two  centuries  are  both 
mne  nmneroos  and  more  important  than  the  Jacobite. 
We  may  place  at  the  head  of  our  list  the  name  of  ^Softu- 

ishS'  bar  Sarfishwal,  who  must  have  lived  quite 
Bu  8a-  early  tn  the  10th  oeatary,  as  he  is  cited  by  Elias 
rSahwaL      of  Anbi^  who  wrote  about  922.*     He  was 

bishop  of  Hert&  (al-Hirab),  and  published 
questions  on  the  text  of'  Scripture '  and  a  vocabniary  with 
^oasee  of  explanations,'  which  is  constantly  cited  by  his 
meoesMr  in  this  department  of  scholanbLp,  Bar  Bahlht.* 
With  Bar  SaiMtwid  we  naturally  connect  tshS'  bar 

Bahlfil,  in  Arabic  Abu  '1-Hann  'Ib&  ibn  a1- 
Bar  BahlQL  BahlQI,  the  fhllest  and  most  Talnable  of  Syriac 

lexioosTaj^rs.    His  date  is.  fixed  by  that  of 
the  election  of  the  oatholleua  'Ahhd-ishS'     in  which  he 
bore  a  parL  in  963." 
*Abbd-)sbo'  in  his  Oatatomu,  B.O.,  iii.  1, 261,  mentions  an 

author  Abhrodh,  a  teacher  in  some  school  or 
AbhxQdb.     college  («tMUjw),  who  composed  a  treatise  con- 

taiotng  demottstratioiis  on  varions  topIcB,  alpha* 
betioally  artaage^wid  dedicated  to  Us  fUend  ^nrtft.*  In 
note  6  Asaemanl  makes  the  very  drenmstantial  statement, 
bat  without  giving  his  anthority,  that  Abhzudh  was  head 
of  the  college  fbonded  at  Bariididh  aboat  833  by  Sabhr- 
IL,«>  under  Sergins  (880-872).  But,  if  this  writer  be 
identieai,  as  seems  probaUe,  with  the  Basddh  who  was  the 
author  of  a  Book  of  AgbitttotM  described  at  some  length  by 
Hoffknann,  De  ifenNaunUicii  amid  Bjfra*  ArtataUieu,  pp.  161- 
153,  we  most  place  him  nearly  a  oentn^  later,  because  he 
cites  the  **nlMrila"  of  Theodore  bar  KhSnL  who  was  »- 
pointed  bishop  of  Ushfim  in  803."  The  whole  matter  u, 
however,  very  obscnrcL  and  Hofltaiann  has  subsequently 
{Opnm.  AiHfor.,  p.  zxli.)  sought  to  identify  Basfidb,  who 
was  also  called  Michael  {Md^  p.  zzi.),  with  the  Michael 
who  is  mentioned  as  a  commentator  on  the  Scriptures  by 
'Abbd^hS','^.  0,,  iii.  1,  147,  and  whom  Assemaui  supposed 
to  be  the  same  as  Michael  bishop  of  al-Ahwfis  (died  in  852 
or  854)."  All  then  that  appears  to  be  certain  is  that  the 
Fenian  Bas&dh  also  bore  the  (Christian  name  of  Michael, 
and  tha^  tMsides  the  alphabetically  arranged  demonstra- 
lions  and  the  Bo^  of  D^fMUow,  he  oompoeed  a  tract  on 
man  as  the  miorocosm.** 
Eliaa,  bishop  of  Per5z-ShibhSr  or  al-Anbfa-,  flourished 

about  922,  as  appears  from  bis  dispatee  with 
EUasof  the  catboUous  Abr^iam  (906-937)?*  and  his 
al-Anbtr.     acoonnt  ol  the  miserable  bishop  rtieodore  of 

B8th  Qarmai,  who,  after  his  deposition  by  John 
bar  QSgbiri  (900^(K)  and  subeeqneut  absolution  by  Abra- 
ham, became  a  Mahammadan."  He  was  the  antiior  of  a 
collection  of  metrical  discourses  in  three  Tohune^"  an 
^>ology,  epistles,  and  homiliee." 

1  Bar-Hebnens,  Chron.  BeOa.,  1  447 ;  B.O.,  IL  S65. 

•  Bar-HebneuB,  Cteoa.  Bedn.,  1. 468 ;  £.  0.,  it.  211-Z12. 

■  See  one  of  these,  an  acrostic  canon,  used  In  the  ■ervloe  of  tiie 
aasumpUon  of  the  monsstlo  garb,  In  Cod,  Vat  U.  (Cb^,  U.  8Z1, 
No.  SlV  Brit.  Hus.  17232  (Wright,  OaiaL,  p.  S72,  No.  22),  Paris, 
^|A.^^tenberg^CUaf.,  p.  74,  No.  «),  Bodl.  Hunt.  444  (P. 

•  Bai^Helnm^^arm!  Si/r.,  pp.  a78-27»  (tnuuL,  pp.  384-289). 

•  B.O.,  111.  1,  m  ooL  2,^  fool 

•  4iiijiMUU  are  x^4«n«  and  A4«ic:  see  HoOaann,  Qpwe.  JR»- 
tor.,  b.  xlll. 

'         ill.  1. 261 :  see  Panie'Smith,  Tket.  a^.,  paaatm. 

•  Bar-Hebmos,  CAron.  Ada.,  ill.  251 ;  B.O.,  U.  442.  111.  1,  20D 
ool.2:  aeeemlia,  De BA  elBB.p.»:  see  Payne  Smith,  The$.fkp:, 
pavlm.  Anedltlonof  his£meoa,byH.R.Duval, Is  now(w7) 
being  printed  in  Paris  at  theezpense  of  the  French  Government. 

•  B.O.,  Ui  1. 261.  w  BM..  IL  4». 
"  See  above,  p.  892. 

u  B.O^  iU.  1,  m,  note  2,  col.  2.    Michael's  Boot  qf  QueitfoM  is 
quoted  by  Solomon  of  al-Basrah  in  The  Bee,  ed.  Badge,  p.  18(k 
1*  Hollmann,  op.  ett,  p.  zxL 

u  B.O.,  lil.  1, 2^  note  8 ;  Baethgen,  MngmaOe,  pp.  84, 141. 
»  B.  0.,  III.  1, 234.  col.  1.  at  fooT  •^'^ 
»  B.O.,  m.  1, 2SM60 ;  Cod.  Vat  dxzzUL  (OiU.,  111.  SRS) ;  Ber- 
lin, Sachan  IS2;  colleotlon  ot  the  BJ>.C.E.;  Cardihl,  XOar  ne- 
MMTf,  72-76. 

n  tn  6D4.VatzeL(CUiiI.,U.4n,No.85)tbereis  a  homUy  as- 
cribed to  Olas  of  AnfaOr.  bat  tbSSyrlao  text  tias  And. 


George,  metropolitan  of  Mosnl  and  ArfoSI,  was  promoted 
to  this  digni^  oy  tbe  eatholicas  Onmaniiel 
about  945.  and  died  after  887.  He  eonterted 
the  patriarchate  three  times  bnt  in  nin,  vis.,—  " 
in  96],  when  Isrft'a  was  elected,"  in  963,  when 
'Abdh-!shS'  I.  was  the  sncoessftil  candidate,**  and  in  987, 
when  the  choice  of  the  synod  fell  on  Miri  bar  Tdb!.">  His 
chief  work  was  an  exposition  of  the  ecclesiastical  offloee  for 
the  whole  year,  in  seven  sections,  of  which  Assemani  has 
given  a  fhll  analysis  in  B.O.,  ill.  1,  51&^.»   Some  speci- 
mens of  his  turgdn^  or  hymns  may  be  found  in  Codd.  Vatt. 
xo.  and  xci.  [CiUal.,  li.  487,  No.  27,  and  490,  No.  24),  and 
Beriin,  Saehau  197, 2. 

The  date  of  Emmanuel  bar  Shahhftrfi"  is  fixed  by  bis 
presence  at  the  consecration  of  'Abhd-lsh6*  L 
in  963**  He  was  teacher  in  the  school  of  M&r 
Gabriel  In  tbe  convent  caUed  the  DairA'  Elliit&  °" 
at  Mosul.   CBTdfihi  places  his  death  in  980.>* 
Besides  some  minor  expository  treatises,  be  wrote  a  huge 
work  on  the  tfesoSsMnm  or  six  days  of  creation.*  The 
Vatican  MS.*  contains  twenty-eight  discouraes,  of  which 
tiie  second  is  wanting,  and  a  twenty-ninth  is  added  0» 
Baptiam.   It  is  dated  1707.   Tbe  MS.  in  the  Brit.  Mas., 
Orient.  1300,  dated  1686,  also  contains  twenty-eight  dis- 
coarses,  of  which  the  aeoond  is  wanting."   Some  of  them 
are  in  seven^vllahle,  others  in  twelve-^llable  metre.** 
Oard&hl  baa  pnblished  a  specimen  in  his  Lwer  TluaatiH,  pp. 
68-71.   Emmanuel's  brother,  'Abhd-isho'  bar  Sbabh&i€,  is 
mentioned  by  Assemani,  B.0»  Iii.  540,  and  by  CknU^L 
Tba  latter  has  printed  paxt  of  one  of  his  poems^  on  Ulehael 
of  Amid,  a  companion  of  H&r  Bagenlos,  in  Ister  Titetnui, 
pp.  136-137.  Itistakenft«nCbd.Vat.cIxxxiv.  (CWoI.,  ill. 

386).  BattheretlieaathorlBoaI1edBar6hi'irah,0*i)^t5^ 
and  Is  said  to  have  been  a  monk  of  the  convent  <tf  Mlriiael 
(at  Uosal). 

Somewhere  aboot  the  end  of  this  centnry  we  may  ventnre 
to  place  a  writer  named  Andrew,  to  whom 
'Abhd-isbd'  has  given  a  place  in  his  Catalogiie,  Andrew! 
and  whom  Assemani  has  chosen  to  identify 
with  the  well-known  Andrew,  bishop  of  Samosftta,  the  op- 
ponent of  Cyril  of  Alexandria.*  The  words  of  'Abhd-isho', 
if  we  understand  them  rightly,  mean  that  this  Andrew 
wrote  tHrgami  (or  hymns  of  a  particalar  kind)  and  a  work 
on  rffdsii,  the  pladng  of  the  diacritical  and  vowel 

SintB  and  mariu  of  tnteTpanetion."  He  was  ttkereAne  an 
ofibnsive  grammarian. 

Elias,  tbe  first  Nestorian  eathollcns  of  the  name,  was  n 
native  of  Karkhft  dh6-0heddin,»  was  toalned 
in  Baghdjidh  and  al-UadiSn,  and  became  bishop  „^  U 
of  TIrh&n,  whence  be  was  advanoed  to  the  ctl-  ^ffif.^ 
maoy  in  1028,  and  sat  till  1049."  According 
to  'Abhd-!sh&',  be  compiled  canons  and  eocleaisstical  de- 
cisions, and  composed  grammatical  tracts."  According  to 
MXri  ibn  Salaiman,**  he  was  tbe  author  of  a  work  on  the 
principles  of  religioa  in  tvren^-two  chapters,  which  may 
be  identical  with  the  seoond  of  the  above,  and  of  a  form  of 
ooneeoration  of  tbe  altar  (pmddSe  o^-jnadMolt).  Bis  Grammar 
was  composed  in  bis  younger  days,  before  he  became  bi^iop. 
It  has  been  edited  and  transJatsd  ftom  a  MS.  at  Berlin**  or 
Baetitgen.**  A  tract  of  his  im  the  diacritical  points  awt 
marks  of  interpunction  is  cited  and  used  by  John  bar  ZSfVL"* 

Abtt  Eb'id  'Abhd-Ishfi*  bar  Bahris  was  abbot  of  tiie  eon- 
vent  of  Ellas  or  Said  at  Moenl,  and  a  candidate  •AKhdbHV 
for  the  patriarchate  when  Elias  I.  was  elected  busf^^ 
in  1028.   He  was  subsequently  promoted  to  be 
metropolitan  of  Athor  or  Moenl."   He  collected  eccleslasti- 

»  B.O..  IL  442.  »  BM..  11.  442 ;  iU.  1, 2»,  ool.  2. 

s>  Ibtd.,  IL  44B, 

n  See  aim  Codd.  VatL  ezlvtlL.  czUz.,  and  clIlL,  In  QUal.,  IU. 
277  M.  In  nod.  VaL  cL  {OatoL,  ill  280)  there  are  qnesUons  regard- 
ing various  aervlcefl,  baptism,  and  oommnnlon  at  Easter. 

"  Bee  B.O.,  Hi.  1,  MO.  In  Arabic  aeh-ahahb&r  or.  according  to 
another  reading.  aeb-Sha"at  (see  end  of  this  paragraph). 

«•  B.O..  III.  iTaoO. coL  2.  LOer  Hiaavi, p. 71. 

«  B.O.,iil.  1,2?7, 

■  No.  clxxxIL.  aUaL,  UI.  880.   

*>  There  are  two  MSS.  in  BerUn,  Sachao  16B-170  and  809-810  (see 
Sachan.  Reue,  pp.  864-866),  and  one  In  tbe  collection  of  theS.P.C.K. 
»  InHS.  Br.  Hus.  It  Is  ssld  this  Is  <mlT  the  4tb  vol.  of  tbe  A» 

^'koffmaun,  Opiue.  JAslor.;  pp.  vlL,  viU.  And  so  Atmham 
EochellensiB  rendered  the  words,  HSram  de  rattme  panebMA. 
■>  In  Arabic  Karkh  Juddan,  In  Beth  Qamal;  see  Hc^Bnann, 

,^i.  262-268';  Bai^Hebms,  Cknm. Meetm., U. i»-a87.^  , 
"  S.O..  ill.  1,265.  «  JMi,  p.  868,  OW.  L 

■  Alter  Bestand  88, 16,  bi  Skmt  Wgaetetoiw.  etc./p.  81. 
»  ShiriecKe  OroBtmata  det  Mar  Slcu  von.  TMoa,  1880 

"  ^£.0..1U.  1.266,  note  7:  CWsL  Kot,  lU.  411  (under  No. ».){ 
Wri^t  CtaftiL  PJ178,  ooL  2. 
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4ai  canons  and  decislonfi,'  wrote  oa  tiie  law  of  inheri- 
tance,' and  an  exposition  of  the  offices  ot  the  church. 
AsMDUUii  has  aastgoed  the  same  date  to  Daniel  (the  son) 
of  Tubhauitha,  bishop  of  Tahid  in  Beth  Gar- 
^J^'  '^^  mai.  bat  withoataoy  saffldent  reaaoa*  If  he 
be  really  identical  with  the  Daniel  to  whom 
George,  metropoliton  of  Uoeal  and  Arbol,  dedicated  hift 
expotfitioa  of  tne  offices  of  the  chnrch,  he  most  have  lived 
■boat  tiie  middle  of  the  previous  centuiy.  He  wrote  ftineral 
sarmons,  metrical  homilies,  answen  to  Scriptaml  qaestions 
aad  enigmas,  and  other  stuff  of  the  same  sort.  More  im- 
portant probably  were  his  *'  Book  of  Flowers,"  KUhabhd 
tM-JSabodbM,  which  may  have  been  a  poetical  florilegiam; 
his  aobOum  qf  th*  QtuaUmu  in  tlu  Fifth  Volume  of  baac  of 
JVtMsvsh's  Worka;  and  his  commentary  on  the  Head)  of 
Snowledga  or  maxims  (of  Evagrios).* 

CoDSpicnoos  among  the  writers  of  this  centnry  is  iSias 
bar  Shln^^  who  was  bom  in  975,*  adopted  the 
EUaa  bar  monastiolife  in  the  couventofHiohael  at  Mosul 
Shlnfiya.  ander  the  abbot  John  the  Lame,"  and  was  or- 
dained priest  by  Nathaniel,  bishop  of  Shenni 
(as-Siun),  who  afterwards  became  oatitollcns  nnder  the 
name  of  John  V.  (1001-12).^  Elias  was  snbsequently  in  the 
oonvent  of  Simeon  on  the  Tigris  opposite  Shenna,  and  was 
made  bishop  of  Beth  Nnhadhre  in  1002."  At  the  end  of  1006 
be  was  advanced  to  the  dignity  of  metropolitau  of  Nisibis.* 
With  the  next  patriarch,  John  VI.  bar  Nazdl  (lOl^SO),'* 
previously  bishop  of  ^erti,  he  was  on  good  terms ;  bat  he 
set  his  Am»  aminst  Isbo'-yabh  bar  fiiekiel  (lOSO-SS)." 
Under  EUas  I.  (lOSSS^)  aU  seems  to  have  been  qolet  again. 
That  oar  aathor  survived  this  pi^larch  is  clear  turn  his 
own  words  in  B.  0^  iii.  1, 268,  col.  2,  II.  19, 20."  His  greatest 
work  is  the  AmuUsar  Chroni^,  of  which  aafortunat^y  only 
OM  imperfect  copy  exists.''  Baethgen  has  pabllshed  extracts 
ftom  it  nnder  the  title  of  »rafmmU  *i/r.  a.  orob.  BiatmUBtr^ 
1884,  which  have  enabled  scholars  to  recognise  its  real  im< 
portance."  The  exact  date  of  the  AimaU,  and  probably  of 
the  writing  of  the  nniqae  co]^,  is  fixed  by  the  statement 
of  the  author,  f.  15b,  that  John,  bishop  of  was 
ordained  eatholioos  on  Wednesday,  10th  of  the  latter 
TeshrfD,  A.  Or.  1S2(  (19^  ITovember.  1(02  u>.),  and  that  he 
still  ruled  the  Nestorian  Church  ''down  to  this  year  in 
which  this  work  was  composed,  namely,  A.  Or.  1330  "  (1018 
-i019).u  After  the  Annatt  we  may  mention  Buss's  Syriac 
gnunmar,  one  of  the  best  of  the  Neatorian  writings  on  the 
autject,"  and  his  Arabio*9yriae  vocabulary,  JEUA  ai-Tairju- 
mS»  fi  ta'tim  lughat  (U-SW-yan  or  "  the  Interpreter,  to  teach 
the  Syriac  Language."  It  has  been  edited  by  De  Ij«arde 
in  his  Prwterwuatormn  Libri  Duo,  1879,  and  was  the  stor^onse 
from  which  Thomas  a  Novuia  derived  his  Theaatant 
Arabko  8j/r^Latiima,  1636.  Elias  was  also  a  composer  of 
hymns,  some  of  which  occur  in  the  Neetorian  servloe- 
books,"  and  of  metrical  homilies,  apparently  of  an  artificial 
chuacter."  He  edited  four  volumes  of  decisions  in  ecole- 
siastical  law.  which  are  often  cited  by  'Abhd-isb&'  of  Nisibis' 
In  his  OotiteUo  OanoiumBgiudieonmf*  indeed  the  third  sec- 
tion, "On  the  IMvision  of  Inherituuns,"  la  entirely  bor- 

■  Ibid.,  p.  2n.  coL  2,  IlD.  penult 

•  Tbat  he  fidlows  'Abhd-IshA'  bar  Bahrfs  In  the  Gaialoffue  of 
'Abhd-IahV  Ii  no  evidence  wliatever  as  to  his  date :  and  the  work 
mentioned  In  S.O.,  hi.  1, 174,  notes  S  and  4,  Is  not  bv  Bar  Bahrfz, 
bnt  by  Oeorge  of  MoboI  and  Arb^l  (aee  Cod.  Vat.  cllli.). 

•  AO..  liL  1.174. 

•  Rosen,  QUal.,  p.  86,  ool.  % 

'  B.O.,  111.  1,  266  note  8, 271  ool.  1. 
^  T  Baethgen,  Awmente,  pp.  101, 151 ;  lOt,  US;  compate  Bar^Hd- 
brjww.  ChriM.  EeOa.,  11.  2ffl.  281 ;  B.O..  11. 444. 

0  Baethgen,  jWumfmle.  pp.  lOl,  1&2. 

•  iW4.pp.108.TM. 

"  iUd.,  pp.  101.  U8;  Bar-Heln«is.C»rm.  Acto:.II.28S;  B.O., 

11-  inO- 

"  B.O.,  ill.  1,272. 

u  ConaequeDtly  the  statement  In  B.  0.,  U.  417,  Is  Inaccurate. 
CardAttI  (Uber  Thaa.vri,  p.  84)  names  10S6. 

u  Brit  Uus.  Add.  7197  ^Roeen,  Oatal.,  pp.  80-90 ;  Wright,  CaUd., 
p.  1206). 

H  Baethgen  hu  overlooked  Wrighf  s  Oatal.,  p.  1206,  and  the  plate 
In  the  Oriental  &riMq^tteAiIa»0rm>JU^  The 
Syriac  text  was  evidently  written  br  an  amanueniitH,  whereas  the 
older  Arabic  text  was  probably  written  by  Ellas  himself. 

u  There  are  some  extracts  mm  the  AnrtaU  In  Berlin,  Sachan 
108,3. 

»  There  are  MS8.  In  the  Brit.  Mua.  Add.  25876,  Or.  2314  (fiag,)i 
Vat.  Ood.  cxoiv.  (CWat.lU.  410),  Codd.  ccccx.  occcl.  (Mai,  &rfo« 
VOL  Nova  Ooa.,  v.);  Palat  Medio,  coclxl.  (CaicU..  p.  419);  Berfin, 
Bachau  &,  2,  also  216, 1,  and  806, 1 ;  and  In  the  collection  of  the  S. 
P.G.K.  Part  of  the  work  (aecUous  1-4)  has  been  edited  by  Dr.  R. 
Gotthell.  Lelndo,  1886. 

"  JS.B.,  Cod.  Vat  ic.  {Oatal.,  11.  487),  Noe.  18,  15,  17,  18:  Cod. 
Vat.  xcL  {OataL,  II.  491),  Nos.  12, 14, 16, 17 ;  Beriln.  Sachan  64. 10. 

»  See  Cod.  Vet.  clxxilv.  lOqkU.,  Ill  890),  a  poem  on  the  love 
of  learning,  in  which  the  letter  Alafdt  does  not  occur.  It  Is  printed 
byOardAU  In  the  LOer  mutami,  pp.  n-H. 

»  iwr*>*«.  K«a.  Jfiwa  CWL,  X. 


rowed  from  the  work  of  Elias.**  Of  his  epistle^  that  to  the 
bishops  and  people  of  Baghdidh  on  the  illegal  ordination 
of  Isho'-yabh  bar  EMclel  is  preoarved  tn  God.  Vat.  czxix. 
{OaiaL,  lii.  191).*^  Six  of  his  Amble  dissertationa  have 
been  described  by  Assemani  in  the  S.  0.,  iil.  1, 270^-272:  The 
most  important  of  them  appean  to  be  No.  5,  a  dispatation,  in 
seven  sessions  or  chapters,  with  the  vinr  Abu  '1  ^ftsim  al- 
^nsaln  ibn'All  al-lttghribi,  meceded  tqra  letter  to  the 
secretary  Aba  VAI&  Qft'ld  Ihn  SahL  These  meetings  took 
place  in  1026,  and  the  work  was  committed  to  writing  In 
102f7,  u(ter  the  death  of  the  vieir  at  Haiyifirikin  in  Octo- 
ber, and  published  with  Qie  wpobatlon  of  the  celebrated 
commentator,  philoM^her,  and  lawyer  Abu  'I-Fai^  'Abdal- 
l&h  ibn  af-1^iyib,>*  who  was  secretary  to  the  patriarch  Elias 
I.  The  anonymous  work  described  in  ftiU  by  Assemani  (B, 
O.,  UL  1.  303-306]  under  tiie  title  of  '/-SarUn 'aU 

(or  rather  fi  ia^ifyi)  'I^m^  "  The  Demonstration  of 
the  Truth  of  the  Faith,"  also  by  him." 

Here  we  may  pause  in  our  enumeration  to  cast  an  eye 
npon  some  anonymous  translations,  which  we  a-obvioom 
are  inclined  to  ascribe  to  the  10th  uid  llth  trtSaftwui 
centuries,  and  which  are  interesting  as  show- 
ing what  the  popular  literatnre  of  the  Syrians  was,  com- 
pared wi^  that  of  their  theolcwians  and  men  of  science. 

We  have  already  spoken  of  the  older  translation  of 
fjaJUagh  v^Damaagh,  made  by  the  pcriodentes  — 
Bodh  in  the  6th  centnn'  of  our  era  (see  above,  DtmmSL 
p.  879).  About  the  middle  of  the  8th  century 
there  appeared  an  independent  Arabic  translation  f^m  the 
FfthUvf  by  'AbdaU&h  ibn  al-Hakaf&',  which,  under  the 
name  of  KtiXak  wa-Dimmah,  has  been  the  parent  of  second- 
ary versions  in  the  ^'>sc,  Persian,  Greek,  Hebrew,  and 
Spanish  languages.**  The  Syriac  version  was  discovered  by 
the  present  writer  in  a  unique  MS.  in  the  library  of  "nrinitr 
College,  Dublin,  and  pnblidied  by  him  In  1884.K  It  la 
evldenny  the  work  ot  a  Christian  priest,  living  at  a  time 
when  the  condition  of  the  Syrian  Chorch  was  one  of  great 
degradation,  and  the  power  of  the  caliphate  on  the  wane, 
so  that  the  state  of  society  was  that  of  complete  disorder 
and  lioentiousnesa,*  a  deaoriptlon  which  woald.  very  weU 
apply  to  the  10th  or  llth  oentnry.  Indeed  we  could  not 
place  it  much  later,  because  part  of  the  nnit^ne  MS.  goea 
oack  to  the  13th  centnry,  and  even  its  text  is  very  corrupt, 
showing  Uiat  it  had  paaMd  tiunnigh  the  hands  of  Beverml 
generations  of  aBiihe^  *'The  chief  Talue  of  this  later 
Syriac  veiaion  Is  that  it  sheds  light  on  the  original  text  of 
the  Arabic  E.  w.  D.  The  Arabic  text  which  the  Syriac 
translator  had  before  him  must  have  been  a  better  one  than 
De  Sacy's.  becaose  numbeisof  Ouidl's  extracts,*'  which  are 
not  fonnd  at  all  iif  De  Sa^s  text,  appear  In  their  proper 
places  in  the  later  Syriac."" 

To  about  the  same  period.  Judging  by  ttie  similarity  of 
style  and  language,  we  wonid  assign  the  Syriac  ajmiOuim- 
version  of  the  book  of  ffindibddA.  This  work 
was  translated,  probably  in  the  latter  half  the  8th 
oentnry,  from  Pahlavi  into  Arabic  by  Husa,  a  Mo^amma- 
dan  Persian.  It  is,  as  Noldeke  has  shown,**  the  smaller  of 
the  two  recensions  known  to  the  Arabs,  the  larger,  entitled 
A^m'.l)  and  Bindibadh,  being  the  work  of  al-A?bagh  ibn  'Abd 
al-'Aziz  aa-Sij istani.  The  smaller  Sindibadk  was  in  its  torn 
done  Into  Syriac,  and  thence  into  Oreek  by  H4chael  Andre- 
opulns  for  Gabriel,  prince  of  Helit£ne  (1066-1100),  as  dte- 
covered  by  Comparetti,*"  under  the  name  of  iRrHror  (ffindi- 
pas).  Just  as  KalUdh  VM'Diwtnah  was  translated  by  Symeon 
(the  son  of)  Seth  for  the  emperor  Alexius  Comnenua,  who 
■soendad  the  throne  In  1081.  The  Syriac  version,  which 
bears  the  title  of  the  Story  of  Smdbdn  and  tht  i^iZosophsrs 
who  W9rt  wUh  Mm,  has  been  edited  by  Baethgen,  with  a 
Qwman  tnuudat^on  and  notea,  from  the  unique  US.  In  the 
Boyal  Library  at  Berlin.'^ 

»  B.O.,  lU.  1,267-269 ;  Hal,  op.dL,  v.  pp.  M.  BOl 

»  B.O..  til.  1,  272-273. 

*  He  died  In  104S ;  see  5.  0.,  IIL  I.  &U ;  WflstniMd,  OacA.  d. 
on*,  ^ertte.  No.  182;  Ibn  Abl  OQalbl'afa.  ed.  MQUer.  1.  Bar^ 
Hebneus,  BUiL  Vunatl.,  p.  8G6  (transl.,  p.  238) ;  Chron.  Sgr.,  p.  239 
(transl.,  p.  244) ;  CTnwi.  Beofei.,  11.  288.  _ 

*  See  the  German  translation  by  L.  Horst,  Da  IfetmpoUlat  Boat 
von  SUMt  £ucft  von  Bemdt  der  Wahrketl  d.  ekadxnt,  Colmar. 
1886. 

M  See  KeUh-Falooner,  JTaWnHawdiXsMia*  orOteMblm^Mdra^ 

1885,  Introduction. 

*  WrtfshU  The  Book  ctf  KcOVahtmd  DbimA,lmahledJhmJT*Ue 
into  Bifrtac. 

"  See  Wright's  Preface,  p.  xi.  tq. 

"  See Guidl, StudU  md  TaloAraboda  Ubndl  KaUae  Mnm, 

1878. 

*•  Celth-Falconer,  op.  eU.,  p.  Ix. 

•»  z.D.M.a,,  xxxiu.  (i87g).  pp.  m-eax.  _ 

»  Rteerehe  initrmo  at  Ubro  STSMMd,  UB^  p.  SSst-;  flkS  FoBcr 
lore  Soctetii,  vol.  Ix.  1,  p.  S7  to. 

"  Alt%slandS7,(Kn^.  AsmallnMolmrahad alnadybMB 
pabllshed  I7  BOdlger,  CArataa.  Si/r.,  ad  ed^,  pp.  IXO-WL 
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A  diiid  product  of  the  mm«  age  we  believe  to  be  the 

STxiao  transUtkNi  of  PKodo-Oillictheaes'B 
t'v  .       of  Alexander  the  Oreai,  nutde  from  ma  Ambio 
Tenion  of  a  Oreek  origioftl.  Of  this,  however, 
we  shall  be  better  able  to  Judge  when  the  SyriM 
tert  lies  before  as  in  pint,' 

LuUr  we  would  plaoe  somewhere  between  the  9th  and 
^ao'M  oentariee  the  Striae  translation  of  fisop's 

Mut.  (Xaop'a)  FaNn,  which  has  been  edited  andera 
somewhat  Jewish  garb  hr  Landsberger,*  who 
imagined  himself  to  have  found  the  Syriac  original  of  the 
Ibhles  of  Syntipas  (Sindipas),  whereas  Oeiger*  clearly 
showed  that  we  have  here  to  do  with  a  Syriac  rendering  of 
one  of  the  lottaa  at  the  £Mtmoi  Esop.  In&ct^Oe£nT 
pointedoat,01S1EnisonlyaelericaleRorfi«DUIM3in-  In^- 

liaellS&ofthUeoIleotionthetitlalBWritten  dDaSUaast. 

"  of  Jose^ns.*^  la  soime  dose  leUtlon  to  Oitm  itands  the 
story  of  Josepfans  and  klngKebachadnezsar  in  the  Berlin 
MS.  Alt.  Bestand  57,  ff.  l&-«7j^ith  which  are  interwoven 
a  number  of  Es^lc  &bles.  They  have  been  edited  (with 
the  exertion  of^ two)  by  BSdiger  in  bis  Ckr«stom.  2d 
ed^  pp.  97-100. 

Beaamlng  onr  eoomeration  of  Syiiui  writers,  we  And 
that  in  the  13th  century  Hie  number  of  them,  whether 
Jacobite  or  Neetorian,  Is  small,  but  two  of  the  former  seot 
are  men  of  real  mark. 

Abu  Gli&lib  bar  S^bnai,  the  younger  brother  of  Sa'U  bar 
. -  ^  nw-itw  Sibflnl  (see  above,  p.  863),  was  almost  aa  nn- 
biu^a^O^  fortunate  as  his  brother.  He  was  raised  to  the 
episcopate  of  Edeesa  after  bis  brother's  death 
by  Atbanasius  VIX.,  but  speedily  deposed  on  account  of  a 
auarrel,  althoufa  many  of  the  Edessenea,  among  them 
the  governor  &ldwin,  brother  of  Godfrey  of  BoulUon, 
took  his  part.  He  died  of  a  fall  fhim  his  hoise,  shortly 
after  the  death  of  the  patriarch  in  1129.^  Though  a 
good  scholar  and  linguist,  he  does  not  appear  to  have 
written  anything  that  has  come  down  to  our  times. 
Assemani,  it  is  true,  ascribes  to  him  three  poems  in 
twelve^llable  metre  on  tiie  capture  of  Eldessa  by  Zeogi 
Ibn.  A^-ennknr;  but  as  this  to&k  place  in  1144,'  the 
writer  must  have  been  his  Bucceasor,  Basil  bar  Shumni 
(114S-«8).i 

John,'  bishop  of  Qarr&n  and  Mardg  or  Mftrdln,  had  charge 
of  the  Jacobite  charches  in  the  East,  his  diocese 
incloding   Tell-Beame,   KSpbar-tntho,  D4r4, 
fnd  lUrdin.  I^i^Ibia,  Bas'ain,  and  the  Khibfa5ra  or  Khabur. 

He  was  originally  a  monk  of  Bdesaa,  was  ap- 
pointed bishop  by  Athanastos  YII.  in  112&  and  was  killed 
by  a  &11  from  his  horse  in  1165,  at  the  ageM  seventy-eight.* 
He  devoted  himself  ch  lefly  to  the  restoration  of  the  decayed 
churches  and  monasteries  of  his  diooese,  as  may  be  seen 
trota  the  autobiographical  fragment  in  B.O.,  ii.  217  tq.  From 
the  same  dooament,  pp.  234-2^  it  appears  that  he  vraa  fond 
of  MSS.,  which  be  collected,  repaired,  and  bound,  and  that 
he  wrote  with  his  own  hand  four  small  0(q>iM  of  the  Oospels 
in  gold  and  silver.  He  eiOoyed  a  well-eanied  reputation 
as  a  land-surveyor  and  practice  engineer,*"  Bar-Hebneus 
notes  his  great  liberality  in  redeeming  the  captive  Edes- 
semes  who  had  been  oarrled  off  by  Zen^s  troops."  The  fall 
of  Edeesa  (1144),  however,  wasan  event  that  got  him  intoa 
great  deal  of  trouble.  He  was  lU-advised  enough  to  write 
a  treatise  oq  the  Providence  of  God,  in  which  he  main- 
tained tiiat  chastisements  of  that  kind  were  not  sent  upon 
men  by  Ood,  and  that^  if  the  troops  of  the  Fkanks  (Crusaden) 
had  been  there,  Edeva  would  aai  have  been  taken  by  Zengi. 
Such  rank  heresy  of  coarse  brought  down  upon  him  the 
whole  bench  of  bishops.  He  was  attacked  by  the  prieet 
Sallbh&ofEarig&iah  (r),i*by  Joho  bishopof  Kalsam,i*John 

>  An' edition  of  It  Is  in  preparatloa  1^  Ur.  B.  A  W.  Bodge,  of 
the  BiiOsb  Husenm,  frmn  five  MSS.  Sas  KUlger,  Ctntom.  Sgr., 
ad  ed.,  pp.  112-130.  and  Perkins  In  the  Jiwrnol  qf  Oe  Amerlem 
Oriental  SocU^Ay.  p.  8S9 1^, 

■  OlfilDI  K'tHD.  Die  mbdn  dea  Sophot,  £^rtetet  Origbiol  dtr 
OrfKUwAm  .mbete  de>  amOpat,  18».  Compare  his  earUer  dis- 
sertation, Aftute  (iHouof  frames,  1H6. 

>  Z.DM.Q.,  Zlr.  (1860),  p.  SM  tq. 


4TS. 

•  £.0.,  11.  cIL  (cunp^  ^U7). 

r  See  Bar-Hebneos,  Okreo,  Sir;  P-  B8  (traoal..  p.  aS) ;  Orm. 

•  His  baptismal  munewsa  probably  Jacob;seeAO.,  II.  230,  col. 
1,  at  the  foot 

•  B.Q.,  it  ZIS,  22B ;  Bar-Hebrms,  CVm.  JOxIm.,  L  fiSU 
»  B.O.,  IL  238 ;  Bai-Hebmis,  Okran.  Jtolca,  1.  B»-ea7. 
u  CVon.  Axto..  L  GOl. 

1*  Died  In  use,  B.O.Ji.  892. 

u  AO.,ll.aH:Bai^aebnMis.ahroa.JBKfta,L001,86i6M.  Died 

miin. 


bar  Andreas  bishop  of  Habbi^h,**  and  Dionysius  bar 
SaUbL**  He  was  also  the  compiler  of  an  anaphora." 

The  star  of  this  century  among  the  Jacobites  is  andenla- 
bly  Jacob  bar  l^ibl  of  HelltSne  (Halatiah). 
He  was  created  bishop  of  Mafash,  ander  the  J**^^ 
name  of  Dionysius,  by  Atbanasius  VXII.  (Yesbfi'  iB^S^m 
bar^etrah,  1138^),  in  1145,  and  the  diocese 
of  Habbfigh  was  also  plaoed  under  his  charge."  Michael  L 
(1166-90)  transferred  him  to  Amid,  where  he  died  In  1171." 
The  list  of  hii  works,  as  quoted  by  Assemani  from  a  Syriac 
MS.,  is  very  considerable,'*  and  his  has  dealt  with  them  at 
great  length.*  We  may  mention  the  following.  (1)  Com- 
mentaiy  on  the  Old  Testament,  of  which  only  one  complete 
MS.  exists  in  Europe.**  The  order  of  the  books  is— the  Pen- 
tateuch, Job,  Joehna,  Judges,  Samuel  and  Kings,  Psalms, 
Proverbs,  EcclesiaBtes,  the  Song  of  Songs,  Isaiah,  Jeremiah 
and  lamentations,  Ezekiel,  Daniel,  the  twelve  minor  Pro- 

fihets,  and  Eccleeiastfcus.  Each  book  has  a  material  or 
iterat  and  a  spiritual  or  mystical  commentary.  Several  of 
tike  books  have  two  oomn^tariea,  one  on  the  PCshittt,  the 
other  on  the  ^zaplartext;  Jereml^  has  aetoUly  three, 
one  on  the  Hezaplso',  and  two,  a  shorter  and  a  longer,  on  the 
Peehittft.  (2)  Commentary  on  the  New  Testament,  from 
whioh  Aaseoaani  has  given  many  extracts.**  The  order  of 
the  books  is—the  four  Gospels,  tite  Bevelation  of  ^  John, 
the  Aots  of  tiie  Apostles,  the  seven  apoetolio  epistles,  and 
ttie  foarteen  epistles  of  St.  Paul.'  (3)  A  oompendium  of 
theolt^,  of  which  we  do  not  seem  to  have  any  MS.  in 
Europe ;  oee  B.O.,  ii.  163,  00I.-I,  U.  13-15,  and  p.  170.  (4)  A 
copious  treatise  a^nat  hereries,  dealing  with  the  Uu- 
hammadans,  the  Jews,  the  Nestorlans,  the  Dyophysites 
or  Bupporteni  of  the  connoll  of  Chalcedon,  and  the  Arme- 
nians.** (6)  A  treatise  on  the  Kovidence  of  God,  against 
John,  bishop  of  Mardin,*aivarentlyno  longezextant  (6) 
Expositions  of  tiie  EoeharMlc  service,**  of  the  Nioeiw 
creed,*!  of  the  oonseention  of  the  ohrism,**  of  the  services 
of  coneecratloD,"  and  of  the  Jacobite  confeaslon  of  ftith.** 
(7)  Canons  on  confeaaion  and  absolution.**  (8)  Two  anaph- 
om  or  liturgies.**  (9)  Various  prayers,  prooemia,  and 
sedrils.**  (10)^  Homilies,  94.,  encomium  on  the  patriarch 
Michael  the  Elder,**  on  the  Passion  of  onr  Lord,**  and  on 
withholding  the  sacrament  fkom  those  who  ahetalo  from 
communicating  for  a  period  of  more  than  for^  days.**  ( 11 ) 
A  commentary  on  the  six  CMvHatof  Evagrius.**  (12)  Two 
poems  on  the  fiai  of  Edeesa  (1144),"  three  on  the  fiOl  of 
Mar'ash  (1156),"  and  two  on  another  incident  (1168)." 
Among  the  works  mentioned  in  the  list  in  B.O^  11. 210-211, 

u  Afterwards  of  TQr-'AbhdIn ;  Bar-HebnenSt  CAroa.  Axfes.,  L 
615.  He  composed  both  In  Armenian  and  Syriac,  AO.,  11.860  oolL 
1,  2,  902  col.  1 ;  Bai^HebrtBua,  Ckran,  Eedet.,  t  487.  Ined  In  1166; 
£.0.,U.362;  Bat^Uebrsua,  £»nm.J)n;ISii,  1617;  see  Brit.  Hus.  Ori- 
ent. 1017  (Wright.  Catal.,m.  807-888}. 

u  B.O.,  II.  207 ;  Ba^Heb^Hls.  dknm.  JEMea,  L  608. 

I*  £.0.,  [[.  2sa 

»  B.0;  II.  862 :  Bar-Hebimu,  CAnm.  Baiea..  1. 513-fi15. 
u  B.O.,  11. 863, 860 ;  Bar-Hebrmu,  Chron.  Ea^.,  1.  fi69. 
1*  B.O.,  II.  210 ;  comp.  Oatal.  BOL  Law.  tt  JUot  XetUc,  p.  79. 

■  B.O..  11. 167-208. 

■1  At  Parts,  aupl.  92,  In  Zotenberg*!  COIal.,  No.  66.  There  are 
frogmentaln  Aac fbndsS(Zotenber2,C)ita/.,  No. 9);  see  also  Cod. 
VoU  zctL  29, 42,48  (Psalms),  80  (on  the  Prophets). 
5.0- 11. 167-lTO. 

*■  The  Ooepelfl  are  In  Brit  Hus.  Add.  71M ;  Cod.  Vat  civ.  19-24, 
clvl.,  cclxxT.-lx. ;  Paris,  Anc.  fonds  3S.  84  (Zotenben,  OaUU.,  Nos. 
67-68);  Bodl.Or.70S,2.  St HaUhew,Bodl. Hunt. 247.  Bevelation, 
etc.  Brit.  Mus.  Add.  7186 ;  Bodl.  Or.  HO.  Dudley  Lonns  was  the 
flnrt  to  moke  use  of  these  commentaries  In  his  two  works,  TIte  Erpo- 
tUhnt^£Honv*tMSi/rii4,vmUenabove900yeantbue,onUte  Strniae- 
M  SL  Mark,  franslcited  D.  L.  (Dablln.  1672),  and  A  Oatr  and 
iMrnedEepkeatUmiO'theatkHytffovrBtmedSaaionrJ.a 
Rtefus  ^/nu,  (nnutoM  by  D.L.  [Dnblln,  1696) :  see  Payne  Smith, 
OalaL,  p.  411,  notes  d  and  f.  Loftus's  manuscript  tranalatloiw  are 
In  tbe  Bodleian  Llbrair.  Fell  6  and  7. 

*•  B.O.,  11. 170, 211.  The  seoUon  against  the  UubammadanB  Is 
oonulned  lo  Cod.  Vat  xcvl.  19,  and  that  against  the  Neetorians 
In  Paris,  Anc.  fbnds  126  (Zolenberg,  OataLrt/fo.  209, 2).  There  Is 
an  extract  from  the  latter  In  Bodl.  Or. 467 TP.  Smitb,  Qitat.,p. 661), 
From  it  Is  extracted  the  list  of  tbe  Jacobite  patriarchs  In  B.O. ,  11.' 
823,  note  1. 

»  B.O.,  It.  207 ;  see  above. 

»  B.O.,  IL  176-208;  Cod.  Vat.  dL.  ccolxL;  Brit  Has.  Or.  2807 
(partly  Arabic) :  Paris,  Anc.  fonds  So,  88,  ISft. 
«f  Cod.  Vat  cllx.  4 :  Bodl.  Harsh.  101. 
*•  Cod.  Vat  cUx.  80  (In  Aiablc). 
«  B.O.,  IL  171 ;  oomp.  Cod.  Vtf.  dv.  10,  dU.  81. 
■BBodl.  Harsh.  101, 1 81. 
•"A0„U.171. 
"  IHi.,  11. 175. 

■  Ibid.,  U.  XTb. 

M /Md..  II.  170.  Read,  with  slight  altemtfams.  on  tbe  tu8lalla> 
tlon  of  a  blshopor  patriarch.  God.  Vat  U.  96,  eoelT.  i  Fids,  SuppL 

■>  Cod.  Palat  Uedlc.  xl.  (Cbial.,p.  78). 
*•  Cod.  Palat  Hedlc.  Ixll.  (OaUiCf.  W7). 
»  Beriln,  Alt.  Bestand  37, 1. 

»  B.O.,  It  817 ;  BarHd^raas,  Chnm.  Ar-  sa  ftnuisL,  p.  SIB). 

AO.,  11. 817 ;  Bar-Hetams,  Cknm.  i^..  »M^. 
•  B.O^  11. 451-^ ;  Bai^Hebnsus,  Ctrtm.  Aeta,  It  SO. 
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we  cannot  find  an;  traces  of  tha  Commmiarita  in  Scripta 
DtebtruM,  the  Oompmdiim  Sutorianm  Fatrtm  et  Smtelorum  et 
JUrtgrum,  and  tha  Oompmdkm  OaMmtm  Apottottaomm,  nor 
ot  the  oommentaries  on  the  books  of  DialeeHoM,  jMd,.  col.  1. 
Of  the  epiaclea  two  are  extant  In  Arabic,  Berlin,  Sachao  61, 
1,  3.  From  a  treatiK  On  the  atructura  of  Man  there  are  two 
•nort  extracts  In  BodL  Blarrii.  361, 1 39.  Dionyaias  appears 
also  to  have  rovlaed  the  Jaeoblte  order  of  lMq>tiBin,'  and  to 
have  drawn  op  a  Tcdnme  ot  aerrlees  for  the  days  of  the  week.* 
Michael  the  Elder,'  the  aon  of  Elias,  a  priest  of  Helitene, 

of  the  hmily  of  Kindasi,*  was  abbot  of  the 
Michael  I.    convent  of  Bar^ami,  near  Mellt&ae,^  which 

we  find  him  supplying  with  water,  with  the 
help  of  John,  bishop  of  M&niln,  in  1163.*  He  was  elected 
patvlarch  in  1166,  and  held  office  till  1199.^  He  revised  the 
Jaoobite  pontifical  and  ritual,  arranging  its  contents  under 
for^f^ix  heads,  as  exhibited  in  Cod.  Vat.  U.,*  drew  op  an 
an^hora,"  wrote  a  tract  setting  forth  the  Jacobite  eonfos- 
rion  of  &ith,«>  a  treatise  against  a  Ooptio  ■ehlBmatio,  Mark 
the  son  of  J^onbar,  on  tiie  question  of  eonfoBsion,i  and  a 
poem  on  a  case  of  pemecation  Id  1150,»  He  also  revised  in 
1185  the  life  of  AbUtiai,  bishop  of  Nioea,  having  foand 
moat  copies  of  it  In  a  very  dhiordOTed  stale."  His  most 
important  work  was  a  Ckronitie,  troxa  the  craatloa  to  1196 
A.D.,  which  was  translated,  with  other  works  of  his,  into 
Armenian,  and  apparently  exists  in  tliat  language  alone." 
Some  extiiMita  from  it  were  published  by  Dulaurier  in  the 
Journal  Ariatiqu*  for  1848,  p.  281  kt.,  and  1B19,  p.  315  tq.,  and 
the  whole  has  been  edited  in  a  French  translation  by  V. 
Langlois,*<7kr(nu9M  de  Michti  le  QrtmA,  1868.  According  to 
him  the  translator  of  the  first  port  of  the  work  was  the 
vartabed  David^and  it  was  finished  by  the  priest  Isaac,  who 
completed  his  task  in  1248,  continuing  it  down  to  his  own 
day.  A  third  person  engaged  in  translating  the  works  of 
Michael  Into  Armenian  was  the  vartiUwd  Vartan.>*  Ap* 
pended  to  the  Chrtmiele  is  an  extract  team  a  treatise  of  his 
^  On  the  Saoerdotal  Order  and  its  Origin,"  or  "  On  the  Origin 
of  Sacerdotal  Institntions,"  with  a  continuation  I>y  Iwac 
and  Vartan,"  whioh  U  followed  in  the  MS8.  by  the  JaoAite 
"eonfeosion  of  fUth.""  Michael  appears  also  to  liave 
written  an  ecclesioatlcal  history,  whhdi  is  entirely  lost  to  as. 
At  least  Bar-Hebneos"  speaks  of  his  reoordiog  oertsia  mat* 
ten  in  his  "EkklWasttU,"  wUeh  do  not  appear  io  the 
Ckrmide. 

A  thora  in  the  side  of  Vfaho*!  was  his  disoiple  Theodore 
Theodora  ^  Wahb&n.  He  flist  appears  on  the  stage  in 
1^  1170,>*  when  the  emperor  Manuel  sent  Theoria- 

WahbAo.      DOS  to  the  Armenian  catholicns  and  the  Jacob- 
ite patriarch  with  letters.  Michael  declined  ao 
inlerrtow,  but  sent  John     Kais&m  to  see  Tlieoriaaiis  at 

1  BribMoB.  ArDnd.Or.U(Boaeii,CU(iL,p^82,(xd.S). 
s  Cod. Tat. ooeaxxv..  In iULBoML  VeLltma  OoO-  t. 

■  So  called  to  dlstliunitsh  him  ffom  his  nephew  Hiebael  the 
Younger,  YSBha'  SephAhinAor  "  Blg-llpe,"  who  became  patriarch 
at  MellUne  (U9»-121&),  In  oppoalUon  toAthanulus  IX..  ^allbhft 
ECift)^  (the  Bald),  at  Uirdlu  (llW-ia07),  and  John  XIV.,  YMbb' 
the  scribe  (1208-20). 

*  BaP-HebrKtu,  Chron.  E(xU$..  1.  5S7.  " 

•  Awamanl  exprvmly  says  "at  Shenni"  (read  |x*{).  B.O.,  11 
164,  but  the  list  of  patrlanhs  at     S2S  does  not  give  the  word 

tl*>.  though  he  repeals  It  tn  the  tranalaUon  (No.  100).  In  the 
DUteit  de  JfonopAMttft.  p.  xcvlll.,  he  makes  Michael  belong  to 
tbe  convent  near  Uelltene,  and  merely  mentions  anotber  convent 
of  Barwumft  at  "  Sena  "  (see  also  the  Index,  p.  532).  Luislola,  lu 
the  preoce  to  the  Cltronique  de  KicM  U  Grand,  p.  S,  thlnVs  ca  a 
convent  near  Hftrdln,  such  as  that  restored  by  John,  blihop  of 
MArdIn  {B.O.,  II.  222, 1. 19).  We  believe,  however,  that  the  eon- 
vent  near  Helifa^ne  la  meant,  as  John  of  U&rdIo  had  acquired  a 
certain  reputation  in  what  Abbelooe  calls  the  "ars  gromatlca" 
(Bar^Hebmua,  Chron.  Beetea.,  L  626,  note  1),  wherefore  It  li  said 
that  Michael  eent  for  him  {$haddar  MflMft),  and  thst  John  "  re- 
turned to  his  diocese  bocsnse  the  wlnterwas  at  hud,  mtiawlng  to 
ocone  back  In  April"  (p.  527). 

•  Ba^Ueb^»UB,  CAron.  Ecdea.,  U  S29. 

I  B.O.,  a.  888-869 ;  Bar-Hebnmis,  Chrrm.  EeeUa.,  1. 635-606. 

■  Assomanl'B  Oatat.,  IL  St4  m.  ;  B.O.,  ii.  155. 

*  Cod.  Vat  XXV.  8;  Paris,  Adc.  fonds  6S  (Zotenberg,  Oatat.,  p. 
49):  Loyden,  Cod.  1572  [Oaial.,  v.  78). 

»  BarHebrauB,  Chrm.  Brcla..  I.  5*9 ;  lAUgloU,  p.  8S1. 

"  Bai^Hebrwus.  Chron.  Eede».,  1.  673-675  "B.O.,  fl.  166,  No.  Hi. 

**  Bar-HebneuH,  Chron.  Ecda..  II.  S51. 

"  See  Brit.  Mh».  Add.  12174,  No.  8  (Wright,  CWai..p.ll«);  Cod. 
Vat.  xxxvll.  12  (Chta/.. 11.247);  fl.O-.ll.  «te,coI.  2.  But  the  account 
of  the  death  of  the  emperor  Const&utliu,  and  the  lives  of  Jacob 
of  S^rOeb  and  of  M&r  Ah&,  appear  to  be  wrongly  arcribed  to  him 
in  OaUif.  Vat.,  II.  248-249. 

i*  Tbe  present  writer  has  been  recently  Informed  lhata  copy  of 
the  orlRlnal  8yriac  ezista  In  the  library  of  tbe  convent  of  az-Za*- 
llATitn  n«ar  MArdln. 

"  Langlois,  Pn^faoe,  p.  10,  and  note  2.     ■*  lAngloIs,  p.  963  ao. 

"  lAiiKlolg,  Prefhce,  p.  8,  at  the  top ;  Bar-Hebneus,  Cnrm.  Eodet., 
L  606,  note  1.6. 

"  Chrm.  Krda..  1.  .■>«». 

>•  IMd.,  1. 549,  -Vil.  where  1172  Is  an  error,  as  remarked  by  Abt>e- 
loos  In  note  1.  John  of  KalsQm,  who  was  present  on  tha  occasion, 
died  in  1171  (p.  6&»). 


^al'at  ar-Bfim,  and  on  his  oomlng  a  second  time  to  the 
aameplaoe  selected  'Hieodore  bar  Wahbloi  as  his  zegnesenta- 
tive."  Ten  yean  afterwards,  In  llBO,iriMn]G<duwl  was  at 
Antioeh,  Ibn  Wahbon  was  made  aoti-patrianh  at  Amid  br 
certain  matoontent  bishops,  nnder  the  name  of  John.*' 
Michael,  however,  at  once  took  energetic  measnres,"  got 
hold  of  the  antl-patriMch,  formaUy  deposed  him,  and  shnt 
him  op  in  the  convent  of  BwfwiMt,  whence  hewm  after- 
waids  allowed  to  make  Us  esoape  vg  some  tt  the  monks. 
He  fled  to  Damascns,  where  he  tried  In  vain  to  bring  his 
ease  before  9^ih  ad-din,  and  thenoe  to  Jerusalem,  after  tha 
Ml  of  which  city  In  1187  he  Joined  Gregorins  Degha,th« 
Armenian  catht^ieu,  at  ^aJ'at  ar-Bom  and  went  vnth  hJm 
to  dlida,  where  the  king,  Leo,  made  him  patriarch  of  tho 
Jacobites  in  his  territories.  He  died  in  1193.  Acoordlns 
to  Bar-HehreuB,  Theodore  bar  Wahti&n  was  a  good8ch<^T, 
and  oonld  speak  and  write  three  Cneign  laogmges,  OrecA:, 
Armenian,  and  Arabic**  He  compiled  an  aiutpluum,**  wrote 
an  expositiiHi  of  the  Eaoharistio  service,**  and  a  statement 
of  his  ease  against  Miehad  in  Arabic* 

Of  Neatorian  writers  there  are  scurcely  any  worth  naming 
In  this  oentury,  for  the  historian  and  contro- 
versialist M&rebar  BhtiSmon,  otherwise  Ifiri  Ellas  HL 
Ibn  Solaimin,  wxoto  in  AnUl>io;"  and  Ellas 
in.,**  Ab&  9al&ga  ibn  al-9ad!thi,  fit  Haiperkat,  metropoli- 
tan of  Nisiblsaad  catholieaa  fromllTS  to  1190,  chiefly  oaed 
the  same  laognage  in  his  homilies  and  lettere.*  He  is  best 
remembered  for  having  compiled  and  arranged  the  prayeia 
In  one  of  the  service  books,  which  is  still  called  by  bis 
nuoe,  "  the  Abo  Qalun."  ' 

Ish5'-yabh  liar  Malkon  was  ordained  bishop  of  Nldbiain 
1190  by  the  catholicns  Yabh-«lfihi  U.  (1190-  i-ha..«M, 
1283),  was  present  at  the  consecration  of  his  ^ar 
SBcceSBor  Sabhr-ish5'  IV.  (1222-^),  and  died  HalkOn. 
nnder  Sabhr-lSha'  V.  (1226-66),  his  folknrer  at 
Niribls  b^g  Ifokkikha,  who  was  afterwards  catheUcna 

■0  The  disputations  held  on  these  oocaslons  were  of  oonree  ut- 
terly firultless.  See  Leunclavlus,  Leoaito  Ciaarit  JKmiutfis 
Oommmi  Attg,  nd  Armeniot,  Hve  TlUorlani  etm  OathaHeo  dtipuJaUo, 
etc.,  1578,  and  In  Oalanos,  OaneBiaUanitBixiaim  Armenteeum  So- 
mana  ....  parsL,  16S0,  p.  242  *g. ;  Di^.  TheoriOKiataMda,  in  Mai. 
3er^  VM.  Tfova  OM.,  v1.  pp.  xxlU.  and  814  ag.,  and  in  HIgne. 
i^KTOi.Gr.,cxxxlll.U4a9..-  afaoBar-HebrKos,  Olroa,  Acifll.,  I.MB- 
667 :  LangioiB,  Otnmiaie,  w.  82»-381 ;  comp.  Abbeloas's  notes  on 
Bar^Hebraeus,  pp.  560^  and  B.O.ja.  964-166. 

■>  Bar-Hebneos,  Chron,  Aete.,  I.  SR  Iff. 8.0^  U  2U. 

»  Bar^HebneuB,  CAron.  JBeefaa,  LnS;  B.O.,  U.  214. 

»  Chron.  BcdM..  i.  581. 

M  See  Renaudot,  IL  409 ;  B.0„  It.  216 ;  Payne  SmIUt,  CWoL,  p. 
aq,notec  «  AO, U. ZtDu 

■*  Bar-Hebrteua,  Chron.  Eedea.,  1  581,  at  the  foot 
"  He  flourished  In  the  flist  half  of  this  century  (£.0.,  UL  1, 
664-665,582).  His  work  la  extauttn  the  Vatican  Ubraryln2TOlH., 
ovlll  and  dx.  (Mai,  ftrfoO.  VeU,  Nova  CbIL,  Iv.  219-223).  witti  the 
title  Kitdb  <d-lMdat  or the  Tower,"  wrongly  aacrfbed  to  'Amr 
ibn  Matta  of  Trrb&n.  The  flnt  v<dume,  transcribed  in  1401,  la 
theological  and  dogmatical ;  It  comprises  the  first  fbur  sectlims. 
The  second  volume  la  theological  and  hlstorlcaL  The  series  of 
patriarcha  ended  with  "  71,"  ^^bbd-IshO*  har  Mnkl  of  Mom!  (11S»< 
47),  but  is  cooUnued  down  to  Yabb-aUUti  bar  KftyAmi.  of  Mosul 
(1190)  "QuI  nunc  aedem  tenet,"  Cc.ln  1214,  when  this  voltvue 
wait  written.  Hlaepltomlzer 'Amr  ibn  MottAof  Ilrtiin  lived  in 
tbe  flr«t  half  of  the  14th  century  (B.O..  ilL  1,  580,  586).  To  bim  la 
asorfbed  Cod.  Vat.  ex.,  which  "autographoi  ease  x-idetur"  (MaL 
acrpa.  VOL  Sma  OoU.,  Iv.  224-227).  It  consists  of  five  parte,  of 
which  the  first  Is  wanting  in  this  MS.,  which  has  therefine  no 
title.  The  aeries  of  cathollca  In  pt  v.,  flindam.  2,  is  oontlnued 
down  to  Yabh-al&hi  (1281-1317).  In  pt  v.,  fbndam.  S,sect. «,  we 
find  the  confession  of  Oith  of  Hicliael,  blshopof  Amid  and  Hai- 

EUn  (B.a,  ill.  1,  M7),  translated  Into  AraMc  by  the  prier* 
,ibn  YobanuA,  whom  G.  E.  Kbayyath.arohbiahopof 'Ami- 
merts  to  be  the  real  author  of  the  whole  work  (aee  bis  Sifri 
OHentalet  «u  Ouddtet  Natoriani  A  Somanonim  Ponti/laaa  Primn- 
tiu,  1670,  and  comp.  Hofftnann,  AvnBge,  p.  6).  Cod.  Vot  del  xxxvil. 
(Hal,  op.  eft.,  V.  004)  contains  part  of  the  aame  work  as  Cod.  Vat. 
ex.  (though  the  Oatatogue  calls  It  the  Mufdal,  and  aacrlbee  It  to 
MW),  vix,  pL  v.,  fundam.  1  and  2  ("  uaqoe  ad  Ebedlesnm  Bar- 
aaonue  successorem,  qui  obilt  die  '&  novembris  an.  Chriad  1147. 
Contlunat  eandem  htstorlam  Amrns  Matthtel  flllus,  a  Jesnlabo 
baladenal,  Bbedleau  snccessore,  usque  ad  laballafaum  III.  Tlmo- 
thel  aecuudl  auccessorem,  qui  obut  die  81  lanuarii  an.  ChrlatI 
1222"!).  Cod.  Vot  ddxxxvfli.  Is  alsoaald  to  contain  "  Htstoria 
Patriarchamm  Chaldeorum  sive  Neatorlanorum,"  ftom  Addal 
and  M&if  down  to  Yabh-aUhft  bar  EftyOnU,  by  'Amr  ibn  MattL 
"  H»c  autem  bistorialonge  ftisiorema(queemendatloriUa,qaain 
Hares  £  SalomoniB  conecripslt,  deqna  In  prscedente  coolce  " ! 
And  to  add  to  the  perplexity,  Sachau  describes  his  Cod.  12  (Arab.) 
as  "Theil  einergrossen  KIrahM«esehlcbte  dar  Hestoriansr. 

jSiJl  BQcherder  Gehelmniwe. 


  AlteFapleitaandBebrift 

(14Jh.)."  E8lstdasJj*Jt  ujV^ von -Amr  b.  Matt*  ansTlrhin. 

Poaslbly  the  MS.  In  the  collection  of  tbe  S.P.C.K.  waaj  fin  some 
light. 

»  B.O.,  U.  450,  IIL  1,  287;  Bar-Hebmos,  ObM.  AelBa,ltM7-a6a. 

"B.O.,  ill.  1.290. 

Badger,  TV  ffalorianit.  II.  23 :  "  The  Aboo  Haleem  oontaini>  a 
collection  of  collects  appointed  to  be  read  at  the  eoncltulon  of 
the  Noctuma  of  all  the  Sundays  throughout  the  year,  at  the  ffas- 
tlv«la.and  the  throe  days  of  the  BoMlta  f  AfiMoftsif,  befbra  the 
commencement  of  the  Matins."  See  &0.,liL  l.aBl-att. 


"  L^rench  Orientalist  and  historian  of  Armenia  (1821^1809).— An.  En.]  ^  j 
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<1257-Go].i  He  wrote  on  qoMtionB  of  gnmnwr,  besides 
bomiliM,  lettersiandhTmnik  Is  which,  hoveret,  he  chiefly, 
if  not  exdiuiTely,  employed  the  Anbic  laOfriia«e.*  He  is 
the  nine  as  Joseph  bar  Mallcdn,  bishop  of  MAidiD,  whose 
metrlcftl  tract  on  the  points,  eatltled  WStidlM-dki-Niiiaa, 
or  "  the  Net  of  the  Points,"  is  found  in  MSB.,  almig  with 
the  KnuQanutical  writings  ctf  Etiw  bar  Shiniyi  and  John 
bar  Zo'bi.*  This  tract  moat  therefoie  iure  been  composed 
before  1190. 

Simeon  Shaakfilabhfidhl  or  Shankni  wi,  of  Shanl^eUbhidh 

or  ahaofcgliwah,*  new  IrbiL  moat  lure  been 
6h^^.  *  oontemponrr  of  Bar  Ifa^Sn,  and  periiapB 
u^"-        somewhat  aenior  to  him.  He  waa  the  teaeher 

of  John  bar  Zfi'bl,  for  whom  he  wrote  a  CArMt- 
tfam  or  chroQotogical  trestise  in  the  form  of  qoeatiooa  and 
uisweti,  explanatory  of  the  rarioas  eras,  the  calendar,  etc 
There  ii  a  MS.  Id  the  British  Hnseam,  Add.  2BBK,^  and 
seTeral  at  Beriio.*  He  was  also  the  antbor  oS  a  moral 
poem  in  enigmatical  lanfcnage,  of  which '  Abhd-bhfi'  thonght 
it  worth  his  while  to  write  an  explanation  for  his  disciple 
Abralwrn.'  To  him  is  likewise  ascribed  the  qaeetioas  of 
Simon  KfipU  ODueeming  the  Eochariat  ana  B^itiam,^ 
wlitoh  be  amean  to  have  introdneed  to  tiie  notiee  ttf  his 
pDtil  John  bar  Ztfhlf 
John  bar  Zifbll  flourished  aboot  the  end  of  the  12th  and 

the  beginning  of  the  13th  centnry.  Hit  was  a 
John  bar  monk  of  BNh  J^«kft  (or  Kfike)  in  HtSdhaiyabb. 
leVL         ud  nnmbeted  amonx  bis  pnpiU  Jacob  bar 

ShakkS,  or  SeTems,  Diah<ni  of  Hir  llatthew 
(see  below).*  He  wrote  metrical  homilies,  partly  in  Beven- 
syllable,  partly  in  twelve-syllable  verse,  on  the  i^ief  points 
of  the  Ncatorian  faith.**  One  of  theee  is  mentioned  by 
AMemaof,  B.O^  iii.  1,  309,  note  1  ;<i  another,  on  the  foar 
problems  of  philosophy,  is  In  Berlin,  Sachaa  72,  15.  Bar 
Zo'bi  is,  however,  better  known  as  a  grammarian."  The 
larger  of  his  two  grammars  is  based  on  the  works  of  pre- 
▼ions  writers,  soob  as  Sevems  Sfibdkht  and  DenU,  oom- 
menteton  on  Aristotle,  and  the  grammarians  Elias  I.,  the 
catholicns,  and  Ellas  bar  Shinftyft,  bishop  of  Nislbis."  The 
smaller  grammar  is  an  epitome  In  verse,  accompanied  by  a 
metrical  tract  on  the  fonr  chief  marks  of  intorranction.** 
He  seems  also  to  have  continned  the  treatise  of  Qonain  De 
^KOwyMM,'*  so  that  he  may  perhaps  be  Hoffknaan's  "  analecta 
anoaymns.'"* 

As  the  lamp  flares  np  before  it  expires,  so  the  13th  oen- 
tury  witnessed  a  revival  of  Syriao  literature  before  its  ex- 
tinction. 

David  bar  Paal  is  dted  by  Bar-Hebmas  in  the  Atuar 
Sfyi,"  and  may  therefore  be  supposed  to  have 
David  bar    lived  early  in  the  ISOi  oentory.   He  waa  evl- 
Faol.  dently>a  man  of  oonaider^le  caltnre,  and  a 

veiBifler.  We  have  from  his  pen  a  poem  on 
the  letters  of  the  Syriac  alphabet,**  a  note  on  tbe  mntable 
Ietter^"  and  a  bnef  enumeration  of  the  eatuorles  of 
Aristotle,**  a  moral  poem  in  twdvMyllable  vena,'  another 
on  repentance  in  an  Arabic  translation,*'  and  speoimens  of 
•  third  in  Oard&^I's  LAer  Tketami,  p.  138.  Theological  are 
a  dial(^e  between  a  Malkite  and  a  Jacobite  im  the  hymn 

1  S.0..U11,  2»,notel. 

■  IMd.,  ill.  1, 295-306. 

■  Rg.,  Cod.  VtU.  cxclv.  (copied  fnna  a  HS.  written  in  1246),  and 
Brit  Hn«.  Add.  2SaTB,  t.  27Sb  (note  the  colopbon,  f.  290b,  Wright, 
Ot^.p.  1178):  see  AO.,  111.  1,808,  col.  l.NavUiU  and  Che  AmS 
Martin,  Dela  Mtirigueehet  la  ^Hau,  1879,  p.  70  (at  p.  68,  L  14,  read 

/'the  bishop  of  NtHUs  ">. 

*  See  HofAnann,  ^tttifige,  p.  281,  and  note  1U7. 

» Wright,  cwoi.,  p.  wsr 

«  aaoban  KM,  1, 121.  and  168, 1, 8. 

^Ood.  Vat.  clxxxvlL  {CalaL,  UL  «M);  10.  Ind.  001  Ho.  9, 
-Tnxta  in  ^rriac^  £  90L  It  has  been  pabUshed  to  Ctodi^ 
Liber  nmmri,  p.  m.  CndUfi  calls  the  author  a»4attaMSi. 
Ulndly  eoonng  Anenwni's  SaaeaiabcamtU,  and  places  hfa  death 
in  780  (see  Aft,  IIL 1, 23^  note  5,  p.  226,  note  7 :  and  OilaL  rot, 
40&}. 

»  AO..  IIL  1.  6S2. 

•  Bar-HebneOB.  Oran.  Jftdsa,  IL  40L 

f  Brit  Hns.  Or. 2806 ;  and avpaicntlTBeiUn, Baehan 8. 

I     ^'^ilf^^J""^**^  ^  K^rilhe  JHWarfOM,  IL  lU-US. 

S^Q,,  111,  I,  807, 

u  Part  of  this  work,  namely,  the  porUon  that  deals  with  the 
marks  of  InterpoDotlon,  haa  been  edited  and  tianalated  bv  Martin, 
TVoft!  nr  fAeeaiHiaam  ete  Im  Bgrttn  OrlaUamt,  1977. 
.  "  MS8j)f  thewgranunaiB.--Ood.  Vat. exdv.. cocci. ;  Brit  Mna. 
Add.  ffi876 ;  Or.  2sf4 ;  Berlin,  Alt  Beat  86,  IS,  and  Saetaan  216, 2, 
and  806,2. 

»  Berlin,  Saohas  72, 14. 

»  QptMc.  Jfetlffr.,  p.  It. 

"  S.O.,  11.  248. 

<•  Cod.  Vat  cczTll.  (Catal.,  lil  606);  Paris,  Anc.  Ibnda  118  (Zo- 
tenbeiK,  CtiAtf.,  p.  166),  197  (Old.,  p.  147). 
"  nuia.  Anc.  fonda  164  rZotetdterg,  CUol.,  p.  2in. 
»  Berlin,  Alt  Beet  86.  la. 

■  codTvat  xcvi.  rcbftii:,  a.  em. 

■  Cod.  Vat  IvUi.  (CWot..  IL  KO. 
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Triaagion,**  and  a  tract  in  Arabic  on  matters  in  dispute 
between  the  Jaoobites  and  Malkites.** 

Jacob  bar  ShakkS  (Shakk&k5  or  'Isi,  bar  HaA,  of 
Barfellai  or  BartollS,  near  Hoenl,  was  a  monk 
of  the  famous  convent  of  Mar  Matthew,  of  a^™?^?^ 
which  be  afterwards  became  bishop  by  the  ghakkft 
name  of  Severus.*  He  waa  trained  in  gram- 
mar by  John  bar  ZS'bi  (see  above)  in  the  convent  of  BSth 
¥^u^i  (or  ^nlfe)  in  ^Mhaiyabh,"  and  in  dialectics  and 

Sbilosopby  by  KamAI  ad-DIn  Musi  ibn  Ynnos  at  Mosnl.^l 
[e  composed  one  of  his  works,  the  Booh  of  Troanre*,  in 
1231  and  died  in  lau."  oa  his  way  to  visit  the  aged  patri* 
anh  Ignatins  II.  (maphriSn  1815-22,  patriarch  122^^).  He 
pOBseflsed  a  great  many  books,  which  were  all  conveyed  to 
the  dAnoaum**  of  the  mler  of  Uoenl.  His  works  are  as  fol- 
lows. (1)  The  ifoot  of  Treaura,  a  theological  treatise  in 
fbur  parts,  via,  part  1.,  of  the  tb  ree-one  Qod ;  part  11^  of  the 
Incarnation  of  t£e  Son  of  Ood;  part  UI.,  of  the  Divine  Provi- 
dence; part  iv.,  of  the  creation  of  the  universe,  the  angels, 
the  diiferent  kinds  of  life,  the  soul  of  man,  the  resnrrectiou, 
and  the  last  Judgment."  (2)  The  iNolivKes,  in  two  books. 
Book  i^  dial.  I,  on  grammar,  followed  by  a  diaoonrse  on  the 
same  in  twelve^yllable  metre ;  dial,  i,  oa  rhetoric ;  dial.  3, 
on  the  art  of  poetry  and  metres ;  dial.  4,  on  the  eloquence 
and  ct^ionsneflB  of  the  Syriac  language.  Book  ii.,dial.  l,on 
logic  and  the  syllogism ;  dial.  2,  on  philosophy,  its  kinds, 
divisions,  and  snbdivisions,  in  flve  sections,  vis.,  (a)  on  the 
deflnltlMis  of  philosophy,  its  divisions,  etc.;  (6)  on  tiie  phi- 
losophic life  and  conduct ;  (e)  on  phyBics  or  physiology ; 
(d)  on  the  fonr  disciplines,— arithmetic,  mosic,  geometry, 
and  mathematics ;  (e)  on  metaphysics  and  theolMV."  Of 
his  letters  two  are  extant.  In  verse,  addressed  to  Inuhr  ad- 
Danlah  Mark  bar  Thomas  and  his  brother  ad-Baolab 
Abfi  T&hir  ^'id.»  He  also  wrote  a  confession  of  foith  re- 
garding the  Trinity  and  the  incarnation,  which  he  himself 
elteo  in  the  Book  of  Treamre*,  part  li.,  chap.  14,  and  an  ex- 
position of  the  servioes  and  prayers  of  the  chnreh,  which 
u  referred  to  in  the  same  work,  part  11.,  chap.  31  (on  the 
addition  of  the  words  "  who  was  crucified  for  as  "  to  the 
Trisagion).**  Under  the  name  of  Jacob  of  Maiper^  we 
have  an  admonition  addressed  to  persons  seeking  ordination 
as  priests,  which  is  found  in  many  service  books.* 

Aaron  bar  Ma'danI  (or  Ma'dinlf)  had  been  recently  ap- 
pointed bishop  of  Mardin,  under  the  name  of 
John,  when  he  was  promoted  by  the  patriarch  Aaron  bar 
Ignatius  II.  to  the  dignity  of  maphri&n  in  Ua'danL 
1232.**  His  bodiljr  presence  seems  to  nave  been 
somewhat  instgniflcant,  and  he  was  no  orator,  for  which 
reasons  he  was  unpopular .*i  In  1237  he  went  to  Baghdidfa, 
where  in  the  following  year  he  composed  his  panegyric  on 
the  holy  M&r  Aaron,  and  ingratiated  himself  with  the 
three  brotheis  Shams  ad-Daulah,  Fakhr  ad-DanUh,  and  TV 
ad-Dan lah,  the  sons  of  the  arcbiater  Thomas,  who  were  in 

"  Ood.  Vat  cxlTl.  (CUoL,  lit  2B8).  ccvlll.  (OatoL.  IIL  408) ;  Paris, 
Anc.  ftmds  IStA  (Zotenberg,  CtaftO.,  p.  154),  with  an  Arabic  trans- 
laddn. 

**  Bodl.  Hunt  189  (P.  Smith,  OatoL,  p.  449),  Poc.  79  (ft.,  p.  ISO). 

•  Written  Q'ffffi"*'^*"^* 

■■Bar'Hebiwis.CAroa.  Aelaa.lL400(acontemporai7).  In  Ood. 
Vat  cocoxL  mSl  HertpIL  VOL  Som  (ML,  v.)  he  bean  the  name 
of  Jacob  bar  Tidia,  a  oormptlon  of  Bawli^  In  MS.  Beriln, 
Alt  Best  88, 1  (If  the  OM.  bo  eonreeO,  he  Is  called  "  metK^Kdltan 
of  the  cuivent  of  St  Matthew  near  AiMa,"  oonftulng  Mir 
Matthew  at  Mcsalwttb  BCth  KQk*.  where  4ie  waa  trained.  Aaae- 
manl  and  otheit  have  Identllled  him  with  Jacob,  bishop  of 
Kalper^  (M«dhlnath  SAhdC).  With  Tsghtltti  he  never  bad 
aavblngtodo. 

'  Hoflmann,  AioOm,  p.  215,  note  ITUi 

»9am  IIM,  dteduaS;  Bar-HebriBUB,  Ckrott.  Jbefigt.  It  4U; 
WQBtenfeldTfleseft.  d.  orab.  Aertte,  No722B;  Ibn  KhalUUio,  ed. 
WttsteofaM.Ma7W;  Ibn  AM  OaUtd'ah,  ed.  MOUar,  L  800. 

»  As8emanl(A0.,U.4(>&)  la  mistaken;  see  alsopp.  317  and  477. 

■>  Accordfaig  to  Abbelooe  Bar-Hebmos,  Okroii.  xSfca,  11. 411 "  in 
Krarium  pubUcnm  prindpls  Mcasnla  aasnmpti  fbHunt"  We 
mqieal  that  the  Christian  bishop's  llbiaiy  went  to  light  the 
fires  of  the  public  bath. 

•  Ood.  V^dix.  (OUol.,  lU.  807) ;  Brit  Vus.  Add.  7198  (Rosea. 
CUaLLP.84};andintheocdlectlanoftheB.P.C.K.  Anextraotln 
Oi>d.VM.  MOCxL  (Hal,  BeilptL  VWt  Jfims  OB.  v.):  seeAO.,  11. 
287-240.  ^ 

•  Brit  Mu.  Add.  21464  (Wright.  OataL,  p.  1166);  OMlngen, 
Ood.  Orient  18c ;  Bodl.  Mamh.  628  (apparently  Imperfcct.  P, 
Smith.  Cbtol.,  p.  642).  Excerpts  In  BerUn,  Alt  Best  88, 1.  Book 
L,  dlaL  8,  has  Seen  edited  bTHaitin,  ^  la  HdMoueebea  les 

**^t  Hita  Add.  7198  (Bcaen,  CtaML.p.84);  see  Baraebnaus. 
OkroH.  Adsa,  11.  407,  where  the  third  teoQur  Shama  ad-Daolah 
Is  also  mentioned. 

>•  B.O..  IL  240. 

»  Cod,  Vat  U  9  (OataL,  L  818);  codv.  (Mai,  ftrtott.  Vm. 
J^CbS..  vj :  Paris,  SuppL  22,  28,88,M  (the Ust  In  Ar^^, saa 
Xotenberg,  cUot,  h>-  <8>  72. 76 ;  comp.  AO.,  U.  ML 

"  B.O..  ii.  464. 

«  Bar-Bebima.  Okraa.  Jbtfn.. «.  Wl. 


Digitized  by 


Google 


898 


SYEIAO  UTBRATUBB. 


[l3lIH  CTNmST. 


hifji  fitTor  at  the  oovrt  of  al-Hostuirir  U'lUih.  He  Icuned 
to  "peak  Rnd  write  Ai^c  thozonghly.*  la  1244  he  wm 
reouled  to  HosdI  and  leBeiTed  witii  every  mxrk.  of  respeot.* 
On  the  death  <tf  Ignatius  in  1268,  DkmTsiiu  (Aaron  'Angbr) 
WW  ereated  pabwch,*  but  a  rfTal  t^eaan  set  np  John  bar 
Ka'dao!;^  and  so  the  two  raled  in  »  divided  ehnroh  till 
IMonysins  was  maidered  in  the  convent  of  Bar-eaamft  near 
MelitenS  in  after  whieh  time  bis  rival  sat  alone  till 
1283.*  John  inr  Ma'daoi  compiled  an  anaphora^  and 
wrote  a  great  manv  poems,  of  which  Bodl.  Hunt.  1  contains 
no  lees  wan  60."  Some  of  the  more  important  of  these  are 
the  poem  on  tlie  soal,  entitled  "  the  Bird  "  {PirSkfthd)*  on 
the  high  origin  of  the  seal  and  its  degradation  by  sinfi  on 
the  excellent  path  of  the  perfect,'^  end  on  the  capture  of 
Edessa  and  ower  places  by  the  S^ok  snltAn  'A1&  'o  'd-din 
Kai^badh  hi  1235."  Of  his  homUies  God.  Vat.  xcvIL  con- 
tains eighteen  for  varloos  feasts  In  Aratdc.** 

nese  writers  axe,  however,  all  cast  into  theahade  by  the 
imposing  flgare  of  Bar-Hebmoa,  as  we  are  ac- 
Bar-  enstomed  to  call  him,  one  of  the  most  learned 

Hebrmu.     and  vereatile  men  that  Syria  ever  produced." 

Aim  'l-Far^]  Giiegory"  was  the  child  of  a  phy- 
sician at  Uelitene  (Halatlah*)  named  Aaron,  a  convert  from 
Judaism  or  of  Jewish  deBcent,  whence  his  son  got  the  name 
of  Bar  'Ebhrftyft  or  Ibn  al-lbri,  "the  son  of  the  Hebrew." 

He  was  horn  in  1226,'*  and  devoted  himself  Aom  his  Imy- 
hood  to  the  acquisition  of  Greek  and  Arabic.  A  little  later 
he  a^Ued  hinuelf  also  to  theology  and  philosophy,  beeides 
praotidng  medicine  under  his  &ther  and  other  distin- 
gaisBed  physicians,  His  lot  was  cast,  however,  in  evil 
days.  In  1243  many  of  the  inhabitants  of  Mala^  fled  to 
Aleppo  before  the  adnados  hordes  of  HoUgfi  and  his  Ta- 
tars, and  his  ftther  would  have  been  among  the  fligltivea, 
had  it  not  been  for  a  Incky  accident."  In  the  following 
year  hU  &ther  liad  actaally  to  attend  as  phyaioian  upon 
one  of  the  Iktar  generals,  whom  he  accompanied  to  Khar- 
tablrt,  and  <m  his  xetDm  leUxed  almost  Immediatdy  from 
HidatiahtotheBafhreityof  Antiooh.u  HereBar-Hebrmu 
completed  his  stadies  and  commenced  his  monastic  life." 
Thence  he  went  to  Tripolis,  where  he  and  Salibhi  bar  Jacob 
Wanh,  of  Edeesa,  were  etodying  medicine  and  rhetoric 
wlta  a  Neatorian  teacher  named  Jaeoh^  when  they  were 
summoned  before  the  patriaioh  Ign^Ius  on  14tit  Sep- 
tember, 1246,  and  ordained  bishops,  the  former  of  Qfibos 
(GflbSs)  near  Malatiah,  the  latter  of  'Akk&.»  Bar-Hebneus 
was  then  just  twenty  years  of  age.  In  the  following  year 
he  was  transferred  to  I^^abhln,  another  dioeeae  adjacent  to 
Hala^,>i  by  the  patriarch  Ignatina.**  Aftwt^  death  of 
Ignatius,  Bar-HebrBOB  toek  tiie  part  of  Dionystus  (Aaron 
'Angfir)  against  John  bar  Ma'dani,  and  was  transferred  by 
him  in  1^  to  Aleppo,"  but  qoiokly  deposed  by  his  old 
fHend  9ain»h&  (who  sided  with  J<An  bar  Ha'danl)  ^  nor 
did  he  leeovflr  this  see  till  1S88.*  The  next  patrhuoh,  Ig- 
natios  UI.  (Ttabfi).  abbot  of  Gfivlkith  near  lIopaaestia> 
advanced  him  to  the  dignify  of  maphrlia  in  iSMfi  Mvuca- 

1  Aid.,  11.  411. 

■  iHcI.,U.418. 

•  JWi*.,  i  6fl7, 701 :  B.O.,  U.  876. 

•  BarHebneus.  won.  JMta.LTOT;  AO.,  11.877. 

■  Bar-Hebneus,  OkroM.  AeHa,  L  787, 

•  /Md..  1. 748. 

f  See  Renandot,  U.  6U: 

>  See  Fajme  Smith,  CUol..  pp.  STMSS,  and  XS.  IVetlln,  Sacban, 

207,8. 

*Bodl.HunLI:  Foe.  29B  (P.  8mltli.Chtiii:,  p.  6U);  Cod.Vat 
cdv.  (aiftil.,ill.489) ;  Berlin,  8actaan7a.& 
»  Bodl.  Hunt  1 ;  -Cod.  Vat  cclv. 

"  BodL  Hunt.  1 ;  Poc.  208 ;  Vat.  oolv.  Edited  In  part  by  Car- 
4^  in  the  Ltber  ITkemurt,  pp.  MMtS. 

a  Hont  1.  Falat  Medic.  IxU.  contslmi  two  poems  (n  tbe  love 
of  Ood  and  the  love  of  wisdom  {OUal.,  p.  lOS). 

u  OjIoL  U.  &2S.  There  la  one,  slao  in  Arabic,  on  repentance 
Rnd  death  in  Cod  Vat  ccxx.  {Oalal..  111.  608). 

u  B.O.,  IL  H4  w.  Bee  Gibbon's  Bnl(«y  of  him,  DeeHne  and 
AO  of  the  Homan  Aiqrfn,  ed.  Smith,  UeSTvoLvL  p.  66. 

1*  Hts  bapttemat  name  was  Joon,  as  wpeais  from  the  inscrip- 
tion on  hlfl  tombstone ;  Badger,  Tnc  AMorims,  L  97,  Qngorf 
he  THObably  adopted  whm  fie  became  a  blsbcqi. 

»B.O.,li:  263. 

"  Ibid,,  II.  214;  Bar-Hflbmua,  BW,  JDvtuiM.,  p.  481  (transl.,  p. 
816) ;  Chrtm.  Syr.,  p.  608  (transl.,  p.  621). 

u  B.O.,  11.  245;  Bar-Hebneos,  BU.  DvnaiL,  pp.  480-487  (trand., 
pp.  818-819) :  Cftron..        604-606  (transC  p.  622). 

^  See  the  poem  No.  ffi  In  Cod.  Vat.  dxxlv.  (Cbtol..  ill.  B68). 

»  Bar-Hebmus,  Chron,  Eeekt.,  1.  <67:  B.O.,  U,  246.  874.  From 
'  AkkS  fiallbh&  was  transferred  to  Aleppo,  under  the  name  of  SasU 
(B,0.,  11. 875),  and  promoted  In  Dec^ber,  1262.  by  the  patriarch 
John  bar  Ma'danl  to  be  maphrian,  nnder  the  name  of  Iimatinfl 
(il.O..  li.  877, 456).   He  died  &  1256. 

•>  B.C.,  11.  aso. 

«  JUd..  II.  2tS;  Bai^Hebrana,  Okroa.  Sedu..!.  «86. 

«        ».  3t6 ;  Bai^Hebraos,  CAnM.  AdM.,  1 721. 

»  /Md.,  1.  72L 

«  JtM.,  L  727. 

*•  He  est  ftom  19H  to  1282. 

«B.0„lLai8;Bai^H«bnnis,araii.Aeln.,  1.749,11.488. 


fortii  Ua  life  was  an  aetiva  and  bosy  one,  usd  It  aeanw 
almost  marvellons  that  heshonld  have  studied  and  written 
so  much,  while  in  no  way  negleoMiI  of  the  vast  diooeot 
ooromitted  to  his  diane.  Hw  stoiy  is  told  by  himself  in 
Omtio  lannnge  in  lils  AoMasliBsI  EUtoiy,^  with  a  emitin. 
oanon  by  ola  saTvlvIng  Inother  Bar yninU  ^f,  giving  a 
nearly  oomplete  list  of  his  works."  He  died  at  lurighah 
in  Adhurbiigftn  on  30th  July,  1286,  and  the  greatest  respect 
was  shown  to  his  memOTy  Gre^s,  Arminians,  and  Nea- 
toriaoB  alike,  the  shops  bung  eloaed  and  no  bosinev  trans- 
acted.** His  body  was  eooveyad  to  tiie  convent  of  M&r 
Uatthew  at  Mosul,**  where  his  grave  was  seen  by  Badger 
in  October,  1843.**  Bar-Hebmus  cultivated  nearly  every 
branch  of  science  that  was  in  vogue  in  bis  time,  his  ohJeot 
being  on  the  one  hand  to  reinvigorato  and  keep  alive  the 
Syriao  language  and  Utoratare,  and  on  the  other  to  make 
available  to  his  oo-religionists  the  learning  of  the  Muham- 
madans  in  a  saiteble  form.  Hence  his  treatment  at  the 
Aristotelian  philoeophy,  following  in  the  footstepe  ot  Ibn 
Sinfi  (Avicenna)  and  other  Arabian  wntera.**  The  EVk- 
SbhA  diO-Bhahhatha,  or  "  BotA  of  the  Popils  of  the 
is  a  compendium  of  the  art  of  logic  or  dialeeticB,  compris- 
ing an  introduction  oa  the  utUlty  of  l«[ic  and  seven 
chapters  in  which  the  author  deals  socceesively  with  the 
laagogi  of  Porphyry,  the  (kOtgorUt,  Dt  iatopretatima, 
AwtigtiM  Priora,  Ibptoo,  AMoly^o*  i^Mterivra,  and  De  Bo- 
phiHteU  EUndut.**  In  connection  with  it  we  take  the 
fSMiiUU  dko-SSiodA  ApUa  or '' Book  of  the  Speech  o^ 
dom,"  a  compendium  of  dialectics,  physios,  and  meta- 
physics or  theology.**  The  large  encyclopedia  entitied 
Miuath  HeUMMU,  "Btttyrnm  Sapientie,"  or  lees  cor- 
netly  J^lAmotk^tkhmilkt,  "Saplentia  Sapientianun," 
eomprlM  the  wliole  Aristotelian  dladpline.  Tlie  first 
volume  oontoins  the  Ijogia,  vie,  the  lu^^  OaUgorie$,  Da 
Interpret.,  AiuU.  Pri.  and  PoeUr.,  Dialeetiea,  De  £bpJuc(.  £Ie»- 
Sh^orie,  and  Jrt  of  PoOry.  The  second  oinnpriaes 
the  fh|siea,  vIl,  7>s  .^NSBHtt.  Phynea.  De  Qrie  tt  MmmU,  De 
Metmrb,  De  Gmeratiam  et  CbmpbMe,  D»  Vbt^Sim,  Da 
TUmHU,  De  Ai^malibm,  and  De  Aimm.  The  third,  In  Ito 
flist  section,  treats  of  tiie  JKelfqikytjet,  via.,  of  the  origin 
and  writen  (tf  philosophy,  uid  of  theology ;  in  ito  second 
Motion,  <tf  ethML  eoonomios,  and  poUtiea."*  An  abridg- 
mentof  this  large  work  is  the  IVrafik  ntoMOd  or"  Ha^ 
catnra  Mercatnramin,"  which  goes  over  the  same  ground 
in  briefer  terms.*^  To  this  daas  too  belongs  a  poem  "On 
the  Soul,  according  to  the  vlawB  of  the  Paripatetios,"  which 
is  described  as  "  mSmrft  shlniyft,"  is^  aoeoxding  to  Aase- 
mani,  riminginthelettersk.*"  Bw-Hebmoaalsotnuulated 
intoSyriac  IbnSIni's  SUSb  aUOtarSt  loo-'f-laa  KUl,**  under 
the  titie  of  KUhSUKS.  dU-SeMsS  wa  jmraMeAJUL**  and 
another  wmrk  <^  tiie  same  olass,  entiUed  2khdat  al-Aaribr  or 
"  the  Cream  of  Seoeto,"  l>y  his  elder  contempoiazy,  Athir 
ad-dInHafbddalibnH)maral-Abhari(diedinl26S).<*  Hor 
did  he  neglect  the  study  of  mathematics  and  astronomy. 
In  1S68  we  flnd  him  lecturing  on  EocUd  in  the  new  convent 
at  HarSghah,  and  a/gain  in  1272,  at  the  same  place,  on  the 
Megiati  C'H  ^ydXit  vfrrafif)  of  Ptolemy.**  He  drew  np  a«v, 
i^a,,  a  set  of  astronomical  tables  or  astronomical  ahnanae,  for 
12ie  use  of  tiros  ;**  but  his  principal  work  In  this  braadi  of 
aeienee  is  the  ShOS^  Ham&iui^  or  "  Ascent  of  the  Mind," 
a  complete  treatise  on  astronomy  and  cosmography,  whiidi 
he  compoeed  in  IS79.**  HU  medi(»l  wHtings  are  more  nn- 
meroQB,  for  fttr-Hetveeus  was  famous  as  a  ^yslcian*  and 

Ibid.,  U.  481-467 ;  £.0,,  11.  H»~2S8. 

«  Bar-Hebmna,  Chron.  JSxfei„IL  467-485;  B.O.,  11. 284-274.  Two 
brothers  died  belbre  him,  Ulcbael  and  Uuwaflkk.  Bee  the  poema 
Not.  168  and  170  In  Cod.  Vat  dxxlv.  {QUaL,  IIL  fcs). 

»£.0.,11.266;  Chnm.  Xcciea..  0.  m.  ■£.O„11.400; 

*■  Tfte AMortou, 1. 97.  Par >■  JfiaQ"readl687,and ibr " AagOBf* 
July. 

■■^  Compm  RenaiL  i>t  nkOoa  Ar^Mt  imd  4(tM  nsSQ,  p, 
M  Brit  HOs.  Or^ial7 :  Paris,  Ane.  fimS  188;  Beriin.  Aft  b£ 
88,2,  89;  Sseban  140, 2,  and  US,  8;  Osmbridge,  eOOHeuon  of  the 

S  P*!/  ? 

a'  Brit  Hns.  Or.  1017 ;  PariB,  Anc.  fbnds  188  (Byr.  and  Aiab.): 
Berlin,  Alt  Best  88, 4;  Sacban  01  (8yr.  and  An^],also  140,  l,aild 
IM,  S ;  Cambridge,  coll.  of  the  S.P.CK. 

■*  Palat  Medio.  clxxxvL-vlL,  dxxvi.-lx.  (— clxxxvt;  see  Ba- 
naii>  Dt  FhHot.  Peripat.  mad  8i/rot,p.  66) ;  BodL  Hunt  IflmperCI ; 
compare  also  Palat  Medic  clxxxili.-lv  and  IxU.  (p.  109). 

a  Palat  Medic,  oc.;  Berlin,  Sachan  211 ;  Cambridge, coU. of  Ibe 
S.P  C  K 

•>'  B.d,  11.  SS8,  In  the  note,  ooL  2.  No.  28. 

7%«Qr«nMria  rt  BuerdbOtimeka  oonne  of  logle,  physlis,  and 
m^phyBics ;  see  WOstenfeld,  OeseUeACs  d,  oroh,  Asnde.  9.  78,  Ka 
61:  B.O.,  II.  270,  note  2. 

*  Cod.  Vat  cxci. ;  Palat  Hedle-elxxxv.  (Ajab.and8yr.) ;  Fads, 
Anc  fondB  168. 

o  SeeHW.  /^iiait,pi4B6(tianiL,p.818). 
»  B.O.,il.ai,  amin.Bxle»,iLm. 

*■  B.O.,  ii-  807 ;  but  the  calendar  them  Indicated  Is  of  Uter  data. 
«  Bodl.  Hunt640;  Paris,  Anc fimdsUZ.  On  the  date  see  Aqna 
Smltb,  OUalo  P.66L 

•  WflSmoftU,  flMjk.d.arak^l«ifc^Ho.MOL 
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had  been  in  attendanoe  umoh  on  the  Tater  "  king  of  klnp" 
in  1263.'  He  made,  for  example,  a  trausIatioD  and  an 
abridgment  of  DiowSoridee's  treatise  ntfw  <Xik  UrptxHt  (De 
KedieamentU  SimpllolbuB),  onder  the  title  of  RfthSbki 
dM-DftMw^orUUf,*  and  wrote  a  commentary  on  the  Apko- 
ruMt  of  Hippoeintee  in  Arabic,*  and  on  tbe  Qtuuticnet 
Mediem  of  ^onain  ibn  Is^Sk  in  Syriac*  He  also  pnbliahed 
the  QumaHoneM  in  an  abridged  Syrlao  translation.^  Farther, 
he  is  aaid  to  have  written  commenteriee  in  Arable  on  Oalen's 
treatlaes  De  EUnunvtis  {atpi  rwr  m**  'Imcpdrq)'  ar^otttttw)  and 
Tmperam»iUi$  l^Xlarl  tpaokuw)*  He  made  aa  abridged 
TetBioD  in  Arabic  of  al-OhU^V  *>  Book  of  Simplee  "  (of- 
wMwoh  olfMifradah),'  and  left  an  nnflnished  Byriao  traiu- 
lation  of  the  Omm  (a^4^dn«n  ji  of  Ibn  Soak*  A 

large  medical  treatise  of  hiB  own  oompoaitlon  in  Syrlao  is 
mentioned,  bat  no  apeoial  title  ii  gtven.'*  A<  a  grammarian 
Bar-Hetosns  deeerVodweU  of  hu  eoontry,  and  nis  writings 
on  this  BQlideot  aie  now  well  known  and  appreciated  by 
Orientalieta.  By  making  ase  of  the  work  of  previoos  gram- 
marians, eapeeially  Jacob  of  Edeosa,  he  has  locoeeded  In 
I^Ting  a  very  Aill  sketch  of  the  language  aceotdlng  to  Uie 
Oriental  synem,  with  maw  Talnable  obeervatbrns  is  to 
dlaleetle  olflRnenoes,  etc  "Aie  larger  grammar  bean  the 
title  of  KtOtObka  m-^m^,  "the  Book  of  Ughts"  or 
"Bays.""  IthaebeenpQbllflhed.aocoidinRtotheParisHS. 
Anden  fonds  166,  by  the  Abb6Uartin.u  The  smaller  met- 
rieal  gismmar,  K^MUA  m-OkrmmatOA^  was  edited  bo 
long  ago  as  1843 by  Profitasor  Berthean  of  wttingm,  aooord- 
ing  to  the  MS.  Orient.  18  in  tbe  library  of  that  nniversity, 
but  withoat  the  fifth  section  Dt  Yoahut  ^mvotit.  Martin 
has  republished  it  in  his  (Eavrw  GmmmaHaaltt  ^Abom  'I 
AretU,  vol.  tl,  indading  tiie  fifUi  section^  according  to  the 
Faris  m  Ancien  fonds  167.>*  A  third.  stiU  smaller  gram- 
mMr.  ZtaSUia  dka-BhXa^Oiki  or  "  the  Book  of  the  Spark," 
was  left  onfinished  by  the  aatbor.''  As  a  theologian,  Bar- 
Hebnens's  most  oseftU  work  nndeniably  is  the  ^tyor  R&ai 
or  "Storehouse  of  Secrets,"  the  Sorrmm  Mf^mmnm  as 
it  is  commonly  called.'*  This  is  a  critical  and  doctrinal 
eonunentaiT  on  the  text  of  tbe  Scriptores  of  the  Old 
and  New  TeatameotB,  based  on  the  X^shlftA,  hot  taking 
note  of  the  various  readings  of  the  Hebrew  text,  the 
LXX.  and  other  Glreek  venions,  the  later  Syriao  transla^ 
tiona,  and  even  the  Armenian  and  Coptic,  besides  noting 
dlffsMmees  of  reading  between  the  Kestorians  and  Jaoob- 
ites.  ^e  doctrinal  portion  is  drawn  fkom  the  Greek 
fhthers  and  preriotu  OTriaa  theologians  of  coaiee  of  the 
HMuqpltyrite  school."  Tbe  JtfftidralA  ^wlAiAS,  or  "Lampof 
the  Sanetaary,"  is  a  treatise  on  the  "  basee  "  or  first  princi- 
ples on  whi^  the  church  Is  established."  It  deals  in 
twelve  "bases"  with  the  following  enhJects:  (1)  of  knowl- 
edge bi  general,  (2)  of  the  natoxe  the  onivetBe^  <3)  of 
theology,  (4)  of  the  incamatiwi,  (6;  (tf  the  knowledige  of 

I  CAnm.  Betiet.,  1 747. 

•  B.O.,  11. 268,  In  tbe  uoto,eol.  l.  No.  U,  andp^  ani 
■  /N(l»ll.m^ooLl.NaU,andp.m 

•  AppamitlT  onflidilied.  tax  Barsanmft  is  oanflil  to  add  "as 
tu  Bsm^"  B.O..  U.  279;  Ho.  28:  lee  also  p. 288,  In  the  note, 

o(d.  2,  No.  ST 

•  B.O..  U.  37a  Ho.  16. 

•  Wenneb,  De  Awtanm  Ormc  Vem,  et  OommmU.  Airfseff,  etc., 
19«pp,  3(2-MS.  zn ;  W1WenAld,0ea:Jkd.ara6.^cn£,Ho.2l(k 

MrSttenfeld,  op,  ctt.,  Ho.  176;  Ibn  AU  Ufslbt^ed.  Xtlller, 

'<  £.0^11. 270,  No.  U;  288.  note,  OOL  L  N«l  U. 

•  /ML.  IL  2n,  Nol  21 :  M,  note,  ooL  2,  No.  33. 

x>  J  MA.  U.  272,  Ho.  26. 

II  7Md.,ll.  807. 

>■  (BwcTM  fframmaUcala  (TAbou  'I  Ruv4S,  dft  Bar  HAnat,  toL  L, 
1872.  The  chapter  on  tbe  signs  of  InterpnnctlOD,  etc.,  was  edited 
by  Dr.  PhiUlps  In  1809.  In  ALetter  by  Jfdr  Joeob,  iUiAof)  Afeno, 
ON  avrfoe  OrOogn^.  USS.  of  thiswork  are— Cod.  Vat.  ooocxvl., 
ccocxzUj  Bodi.  Bant  1,  Pocock  298 ;  Paris,  Ano.  fonds  166:  BrlL 
ICns.  Add.  7301;  PiIaL  Uedic.  ozxli. :  OAtt)nRen,Or.l8bj  Berlin, 
Alt  Best  48,  Sachao  807,  808 ;  Cambridge,  ooU.  of  tbe  S.F.C,K. 

M  B.O.,  IL  808. 

1*  or  this  work  there  are  many  KSS.  In  Burope,  dUlbring  frmn 
one  another  in  the  qnantlty  of  the  scholia  and  the  letennon  or 
omisaloQof  sectton  9. 

»  B.ft.it272.No.27. 

»         11. 277. 

n  Porticais  of  this  work  have  been  edited  at  varlons  times,  bot 
a  oonplete  edldon  Is  still  unachieTed.  Iatsow  msde  a  very 
small  beginning  in  1868.  See  the  list  In  Nestle's  Brwis  LhtgttxBur. 
OroMMcSea,  mi,  pp.  81-82.  UflS.  of  tUs  work— Cod.  Vol  dxx., 
ccIzxxU.;  Palat  Medic.  zxtL  :  Bodl.  Hont  1 ;  Brit.  Hus,  Add. 
7188,21680,  2ffiW;  Beribi,  Alt  Best  IL  Sacbau  184;  Gdtttngen, 
Orient  18a:  Cambridge,  <xA\.  of  tbe  S.P.C.K. 

u  B.O.,  U.  284.  H8S.— Cod.  Vat.  clxriU.;  Paris,  Anc.  fonds  121; 
Cambridge,  coll.  of  the  8.P.C.K.  Tbts  work  has  been  tmnslated 
Into  A^o— Paris,  Anc.  fonds  128 ;  Brit.  lius.  18296 ;  Bodl.  Hunt 
48 :  Berlin,  BacbaQ  81 ;  Cambridge,  colL  of  tbe  S.P.C.K.  Hr.  R. 
J.  H.  Ootthefl  bss  recently  Ilthograidied, "  fbrprivate  drcnlatlon 
only,"  a  small  portion  of  this  work,  vis.,  basis  Q.,  ch.  ItL  sect  8, 
pangr.ft,on  pfants  (28  ro. of  text,  8  pp.  of  wtdhee);  tbe  title  is 

foriM \r  * A»n%(l  tdUed  by  JKdkml  J.  B.  OottKeB,  £a. 


celestial  snbstanoes,  i.e^  tbe  angels,  (6)  of  the  earthly  priest 
hood,  (7)  of  tbe  evil  s^ts,  (8)  of  the  rational  sonl,  (9)  of 
free  will  and  liberty,  ntte  sod  destiny,  (10)  of  the  resnrreo- 
tion,  (11)  of  the  end  of  tiie  world  said  the  last  Judgment, 
(12)  of  paradise.  The  KlUMihd  dkS-Zalot,  or  ^  Book  of 
Bays,"  is  a  oompendinm  of  theidogy,  going  over  nearly  the 
same  ground  as  tbe  previons  weak,  in  ten  sections.!*  xhe 
KetkOhi  dh'Shi^  or  LOer  tdf  MtmSr,  was  composed  at 
Ifarighah  in  1279.  It  has  been  ftiUy  analjNDed  by  Aseemani 
in  the  B.O^  il  StA  ag.  Part  i.  treats  of  the  exercises  of  the 
body  and  mind,  such  as  porayer,  manual  work,  study,  vigils, 
&stlng,  etc. ;  jput  11.,  of  the  regimen  of  tbe  body ;  part  ill., 
of  the  porifying  oi  the  soul  ttom  evil  passions ;  part  iv.,  of 
the  adorning  of  the  soul  with  rirtae&*  The  mrnddU- 
TamA,  or  "  Book  of  the  Dove,"  Is  a  similar  work  specially 
intended  for  the  use  of  ascetics  living  in  solitadeaa  hermits. 
It  is  also  divided  into  fbar  parts,  vis.,  (1)  of  the  training 
of  the  body,  aa.,  in  alienation  tttm  the  world,  repentance, 
poverty,  humility,  patience,  fraternal  love,  etc:  (2)  of  the 
trying  of  tiie  soul,  e^g.,  in  quiet,  religious  exercises,  prayer, 
watching,  fhstlng,  etc. ;  (S)  of  the  spiritual  rest  (tf  the  per- 
fiBCt;  and  (4)m&  aatoblo^ii^hical  sketch  of  his  own  ^ritual 
life.*^  Bsr-HehrKDB  also  spent  put  of  his  time  In  excerpt- 
ing, arranging,  and  commenting  upon  the  Book  of  Siero' 
thou  eoncermng  tius  hiddm  Mj/Mtieriet  of  the  JEfoaK  of  Ood." 
In  the  commentary  he  chiefly  fbllows  that  of  Theodoeios, 
patriarch  of  Antiooh  (see  aborts  p.  88&).*  He  combed  an 
anaphora,**  pabliahed  a  conftosBwn  of  Mth  or  cnoi,*  and 

S proved  the  order  of  baptism  of  Sevems.  as  translated  by 
cob  of  Edessa.**  More  valuable  than  these  is  his  KiVi- 
dMd  dM-HmddS^  "the  Book  of  Directions"  or  "fiemo- 
eanon,"  whieh  is  fior  tbe  Ateoblte  Oinxeh  what  the  faa- 
mithi  tOa-JfitOia  of  'Abdh-Ishft*  is  fbr  the  Nestorian,  both 
in  ecclesiastical  and  secniar  matters.*'  To  us  Europeans 
the  historical  writings  of  Bar-Hebmns  surpass  in  interest 
and  valne  everything  else  that  he  has  written.  He  planned 
and  execnted  a  Vnivermd  IRatory  In  three  puts.*  Part  i. 
contains  the  political  Hutory  of  tke  WwH  mm  the  creation 
down  to  bis  own  times.**  Part  ii.  is  i^e  history  of  the 
cbnroh  from  Aaron  downwuds,  the  treatment  hieing  ex- 
ceedingly brief  till  we  reach  the  poet-apostolic  period,  when 
it  becomes  a  history  of  the  patriarchs  of  the  church  of  An- 
tioch,  and  finally,  after  tbe  age  of  Sevems,  of  the  patri- 
archs of  tbe  Honopbysite  brandi  of  that  ehnroh  down  to  the 
yearl286.  Tbemeagreeontinoationbyalaterhandrewihee 
to  1^  Part  ill.  offers  us  tbe  blston^  of  the  Eastern 
division  of  the  Syrian  Church  from  St.  Thomas  the  apostle 
onwards.  From  the  time  of  Uftrfitha  ifiSS)  it  beoomes  the 
history  of  the  Honopbysite  maphrifins  of  l^hritb,  though 
a  record  is  always  carublly  knit  of  the  catholic  natriarcns 
of  tbe  Nestorians.  It  doses  with  tbe  year  1886,  oat  there 
is  a  oontinnation  by  Bar-Hebnens's  brother  Bar^uma  to 
1288.  and  thenee  by  another  writer  to  liSe.*"  Inthelastyesn 
of  hiB  USa,  at  the  ivqnast  of  sune  Muslim  Mends  In  Han. 

w  B.O..  11.  297.  ]ffi&-Cod.  Vat  clxlx4  Bodl.  Or.  487.  Hunt 
S21 :  Peril,  Anc.  fondt  129,  SuppL  68 ;  Brit  Uus.  Or.  1017 ;  Berihl, 
Sachau  8ft ;  Cambridge,  coll.  of  the  8.P.C.K. 

■0  H8B.-Cod.  Vat  elxxl.;  Bodl.  Harsh.  681,  Hunt  490;  Brit 
Mas.  Add.  7194,  7196;  Paris,  Anc.  bnds  122,  8nin>1.7&.  There  are 
two  Arabic  translations  of  this  work;  seeZotenberg,  CW(if.,p.a(n, 
Ho.  247. 

B  BodL  Hunt  1 ;  Cambridge,  ooll.  of  the  8.P.C.BL  There  Is  an 
Arabic  translation,  Paris,  Anc  fbnda  128, 145  (ff.  292-299). 

Probably  a  productloa  of  Ste^eb  bar  $fidh-all8;  see  Brit 
Hus.  Add.  7181^  where  we  have  tbe  oommentarj  of  Theododos, 
petriarcb  of  Antlocb,  and  compare  Frothlngbam,  St^km  bar 
sttdam,  p.tn  »q.  See  also  above,  p.  482. 

*■  Brit  Has.  Or.  1017.  Other  ireS.— Paris,  Anc.  fonds  188 ;  Beriln, 
Sachanaos.  The  work  seems  to  have  been  translated  Into  AiaUo 
(see  Zotenberg,  OataL,  p.  176). 
B.0^11.2», 

»  7J*f„  II.  276;  Cod.  Vat  dxxlU. 

"See  Cod.  Vat  111.;  Paris,  Anc.  fonds  97;  Medic  Palat.  xllv. 

"  B.O..  ii.  299.  Rendered  Into  Latin  pr  J.  A.  Aasemanl  in  Mai. 
8er*ptt.  no.  JVbM  Colt.,  x.  HSfl.— Cod.  Vat  cxxzil..  eoelvl.-vU., 
cooIvUI.-lx.:  Bodl.Hnntl;  Paris,  Ano.  fonds  140:  BerUn,  Alt 
Best  40;  Palat  Medic.  1x1.  It  has  been  tnuulated  Into  AraUo. 

"  B.O.,  U.  811. 

•  Tbte  has  been  edited  under  tbe  title  of  Bttr^Hebrmt  Cfaxmieon 
St/riaeiM  by  Bruns  and  Elrscb,  with  a  laUn  tmnalatioo.  In  two 
volumes.  1789.  Both  text  and  tranahition  are  equally  bad.  and 
the  work  deserves  a  new  edition. 

X)  Parts  11.  and  111.,  whlcb  supplied  Assemanl  with  tbe  greatest 
pert  of  the  materials  for  tbe  second  volome  of  his  BOil.  OriaUaOa, 
nave  been  edited  bj  Abbeloos  and  Isxaj  In  three  volumes,  via, 
part  f  I.  In  two  volumes,  1872-74,  and  part  Hi  In  one  volume.  1877, 
accompanied  a  Latin  translation  and  notes.  It  might  be  ad- 
vantsgeonslr  reprinted,  if  revised  by  aoompetent  hand.  MSB. 
ofthe entire  htstoryare:  Cod. Vat elxri.,  oocIxxzllL-TilL;  Bodl. 
Hunt  1 ;  Palat  Medic,  cxvlll.  Part  L  Iscmitalsed  In  Cod.  Vat, 
clxvU.  and  Bodl.  Hunt  02;  parts  U.  and  111.  In  Brit  Mas.  Add. 
7198  and  Cambridge  Od,  8. 8, 1,  as  also  In  tbe  cblL  of  the  S.P.CK. 
Whethertbe  Beriln  M88. , Sacbau 210, ctmtalns  tbeeatirework  or 
onlyaputof  Itwedonotknow;  tt  tsrimply  dMeribedas*'Chro- 
nikdesBaT'Hebnens.''  Tbai!eai!eexflarpiiuiOod.VatclxxiU. 
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gbfth,  ha  undertook  to  make  a  xeeendoa  in  AnUe  of  the 
political  hbAory,  which  be  all  hat  finished  witiiin  tiie  spaoe 
of  one  month  before  his  last  Ulnfla  came  on.*  Thb  edition 
Is  eniiehed  with  many  refereoeea  to  Mn^iunmadan  writen 
and  litaimtme  whioh  are  wanting  in  the  Syriaa.  It  is  en- 
titled al-UMtofar  Ji'd  lhimU,  or  "Oompendloos  Histoiy 
of  the  DyoaBtiee."*  As  a  poet  Bar'Hebneus  is  admired  by 
his  coantrymen,  and  even  Renan  has  thought  the  poem  on 
tiia  (heme  Boma  Las  wed  MtHar  Phiio§opkia  to  be  worthy  of 
paUioatlon.'  Some  of  tile  poems  were  badly  edited  and 
translated  by  Von  Lengerke  in  1838-^  aeorading  to  the 
Paris  HS.  Ancient  fonds  130;  others  have  been  published 

by  the  Harooite  priest  Aagnstinus  Scebibi  (gjC^ 

Bome,  1877.  The  Oarmen  de  Dmna  Smimtia  was  brought 
oat  so  long  ago  as  1638  by  Gabriel  Siomta,  and  has  been  n- 
pablished  at  Home  in  1880  by  To^nft  Nofsyn  Daranni 

^ijl^j^^  (j^'  UlrjtV*    ^      youth  Bar-Hebrsns  wrote 

a  book  on  the  Interpretation  of  dreams,  ptuhahik  hMmif 
and  in  his  later  ytars  he  made  a  oolleeUon  of  entertaining 
and  hnmorons  stories  in  Syrlac,  entitled  £MMMA  dW^  Thmn- 
ndyi  Mtghakbikhdne,  with  an  Arabic  counterpart  under  the 

title  of  Daf  al-Hamm  "the  Driving  away  of 

Chue."*  The  contents  of  the  TtemAylare,  however,  more 
varied  than  tiie  title  seems  to  promise,  as  may  be  seen  from 
Aswmaai's  enumeration  of  the  chaptin',  B.O.,  il.  306.^ 

Contemporary  with  Bar-Hebneas,  though  somewhat 
_  younger,  we  may  plaoe  Daniel  bar  Khat^ib 

Tv^tti^hT  ^  whom  Assemani  has  devoted  two  artides  in 
KDSffao.  g  Q    jj  at  pp.  244  and  463.    Among  the 

poems  Bar-Hebmus  we  And  verses  addressed  to  this 
Daniel  by  tiie  Nestorian  ^hamis  bar  Eardihe  with  his  re- 
ply and  another  by  Bar-Hebmns.*  "Hn  oomposed  abridg- 
ments in  Arabic  of  several  of  Bar-Hebrmav  works,  €.q., 
the  yomoeamM*  mic$,  AMfor  BM  KMinUk  ^lutUU, 
SWtSbM  A^-BhdUUUd.  and  the  larger  grammar.**  An  in- 
dependent work  of  his,  ^ao  in  Arabic,  treats  of  Tht  JtesML 
«r  FM  A-tadpH  ^      Atth  and  Cbamtoltoi  a/Os  SmrU 

With  Daniel  bar  Ehattftb  we  may  doee  our  list  of  Jacob- 
ite writers  in  the  literatnre  of  Syria.  "Die  Keatortans 
kept  the  lamp  homing  for  a  little,  thooj^  not  much  longer, 
as  we  diall  presently  ae& 

Shfleni&n,  or  Solomon,  of  Khittf  or  Akhll^  on  the  shores 

-  ,          ,  of  lAke  Van,  was  present  as  metropolitan  of 

of  Ptbath  dft.SCaishln  or  al-Ba^rah  at  the  oonse- 
u-BSfran.  f^]^  ^  ^«  catholicus  Sabhi^uhd*  In  1232." 
Baatdea  Hnae  pn^ers  and  short  diaoounes  (MAarM),  he 
wrote  a  treatise  on  the  llgnre  of  the  heavens  and  the 
«artii,i>  and  oompiled  a  volume  of  analecta,  partlv  theolo- 
gioal,  partly  historical,  which  he  entitled  KJUiabM  dM- 
mM5r^alA  or  "the  Bee,"  It  is  dedicated  to  his  fViend 
Naisai,  bishop  of  Khdni-ShAbhfir  or  BSt^  Wftslk,  called  by 
theAiubsaI-Bawizig,oraI-Bawiiu."ontiielesseTZih.  Of 
this  work  an  analjsis  has  been  giv«ni  by  AjBsemani  iu  the 
B.O.,  ill.  1,  309-384.  and  tiiere  ii  a  Oerman  transhttion  of  it 
by  Schonfelder,  1868.  It  has  been  recently  edited  by  Mr. 
E.  A.  W.  Bud^,  of  the  Britisli  llosenm,  witt  an  Aulish 
translation,  Oxford,  ie86.i» 

1  A0..1i.  2M. 

*  Edited  by  Pocock.  wtth  a  lAtln  tmnslatlon.  in  UBS,  ms.— 
Ck>d.  Vat  clxvll.;  Brit  Hul.  Add.  «M4,  6002, 1,  nKM-eTSodl.  Po- 
cock  H,l«2;  PaUt  Medic,  exvii 

■  De  PttUo*.  PeripaL  ap  iS^nx,  p.  87. 

*  B.O..  II.  908.  MS8.-Cod.  Yak.  olxxlv.;  Bodl.  Hunt  1,  Marsh. 
301 :  Paris,  Anc.  fonds  IIS,  lao,  Wl ;  Palat  Medic.  Ixil.  {OaUU.,  p. 
110):  see  also  Cod.  Vat  cccoxxll. ;  Bodl.  Poc.  29S:  Berlin,  Aft. 
Best,  41. 2. 8,  and  Saohau  ftl,  4-«. 

»  B.O..  il.2n.No,20. 

<  IhuL,  11.  268,  note,  col.  2,  No.  81 ;  p,  272,  note  1. 

T  See  a  few  short  specimens  In  Kinch  and  Bernstein^  CKnat 
Sifr.,  pp.  1-4,  and  In  an  article  by  L.  Homlee  In  tbe  ZD.M.O.,  zl. 
P.411JI.5.  M88.-Cod.Vat  clxxIlL;  Ind.Off.  No.  9,  "Tracts  In 
Syriac."  ft  »l-«3.  The  D(tf'  at-Sanm  Is  oontalsed  in  Paris,  Anc. 
fonds  160.  The  caUIoeue  of  Bar-Hebmus's  works  in  S.O.,  11. 2SS, 
note,  adds  (me  ArabteTwok  to  this  long  Hst  (col.  1,  No.  19,  at  the 
°'j2^*'5»i'S*  nothlnit  hrf  the  ^Oiwe  glnm  in 
ftrriso  XHUtM  dU-Sinvaa  n&rOmi,  "On  the  Pleaeare  of 
Gain  " 


CWL  iv  MS)^'       Vat  Arab.  dcxKxvt  (MaL  at 
»  'B^O..  If  ■«4. 


dexxxvt  (Mai,  Ser^  rm.  Kova 


» w"^-r^-J^*^  v'=*5f  j'-k^l^"^:  BriTtfus.  Add.  3S87B: 
Sin"  i«*"?i'^irJ*^;  "Tt.^  (with  an  Arable  tnonUtlon). 

M;.^I22IflPJKSl;[^t*P''i*>n"'l\«»W^  only  an  Aia: 
we  translation,  diflbrant  from  that  in  theHnnleh  MS. 


TUs  was  an  age  of  aong  with  the  ireattatena,  in  wliidh 

lived  some  of  their  &vorite  writers  of  hymns.  ^ 

(1)  One  of  the  most  eonspienons  of  these  is  S^^P 

Gwoge  Wardi  (the  Boae)  of  Arbel  or  Irbil,  wanu. 

whose  poems  have  entered  so  largely  into  the  nse  <if  the 

Neatortan  Chnieh  that  one  of  their  serriee  htmSu  is  to  this 

day  called  the  Wirdi,"  His  date  may  be  gathered  bam 

oertaLn  of  his  hymna,  which  speak  of  the  caliunities  of  Um 

years  1535-38=  1224-27  A.D."   (S)  About  tiie 

same  time  flourished  ICas'&d  ot  the  &mi)y  lfaa*Od. 

Beth  ^hshi  (in  Arabic  Ihn  al-^),  who 

was  physician  (MKm)  to  the  call^  al-Unsta'^m  (1242- 

68),  and  ontiived   his   patnm."    One  of  his  poems 

for  the  feast  of  the  Epiphany  occurs  in  Cod.  Vat.  clzxxiv. 

{OaiaL,  Hi.  p.  389).<*  (3)  Khamis  bar  J^jwdih^of  AzMl, 

was  a  younger  oratemporary  of  Bar-HelnauL  as 

upMnftamhisoorreraoudencewitiiOanielW  Jtonla 

Koattib  (see  above).  Hetoohasbeqaeatbedhta 

name  to  one  of  the  Nestorian  service  books,  which  is  still 

called  the  Kltamu*.^   (4)  Qabrlel  Eanu&{tbe 

Locust)  was  a  monk  of  BSth-jf^u^  He  became  Oahriel 

metropolitan  of  Mosul,  and  was  present  at  the  Tarn* 

consecration  (Mf   Yabh4lUi&  III.  in  1281.*> 

There  is  a  long  poem  of  his  in  C!od.  Vat  clzxz.  (OaiaL,  iiL 

376),  treating  of  tbe  creation,  the  incarnation,  the  life  of  oar 

Savioar,  the  preach  ing  of  the  apostiee,  and  the  praises  of  the 

fathers  of  the  church,  and  condnding  witii  an  anoaminm  on 

Sabhi-Iahfi',  the  founder  of  Beth-^ftM^  (5) 

John  of  HoBul  was  a  monk  of  the  convent  of '     John  ot 

St.  Michael  n<«r  that  city.**  His  work  wititled  MosnL 

Kmmd  dKS-^u^pir  DMM  was  published  at 

Bome  In  1668  by  E.  J.  Millos,  af(dibisb(qi  of  'A^n,  aa  a 

school-book,  under  the  title  of  Dtpsefarani  afiritiuUa.   It  is, 

of  course,  impossible  to  ssy  to  what  extent  the  original  has 

been  tampered  with  in  such  an  edition,  bnt  there  ia  a  MS. 

in  the  Brit.  Mns.  Or.  8460.**    Tbe  eomposition  of  this  work 

is  ^aeed  by  UIIIob  In  184S,  and  the  deatii  of  the  author  by 

OatdUI  (La.  Tlua.,  p.  ISO)  In  ISTDi 

'Abhd-Iahfi'  bar  B«rikhi  holds  nearly  tiie  same  poution  in 
regard  to  tbe  Nestorian  Church  that  Bar-  ■.wi.rf 
HebrMU  does  in  relation  to  the  Jacobite,  ^^bSi 
thon^  fhr  infhrior  in  talent  and  learning  to  BMkfaA. 
"  the  son  of  tiie  Hebrew."  V»  flonrlshed  nnder 
Yabh-aUh&  III., being  flrstiybishopof  Shiggtr  (8tn}ar>  and 
BStii-'Arb&rS  about  128fi.»  and  afterwards,  before  1291,» 
metropolitan  of  NisiUs  and  Armenia.  He  died  in  13i8.« 
He  has  left  us  a  list  of  hiaown  publications  at  the  end  of 
the  Cato^jgut  Libnrmm,  In  the  B.C  lii.  1,  325  ig.  Berenl 
of  these  seem  to  be  lost.— at  least  they  do  not  appear  Ui  the 
catalogues  of  our  collections,— such  ss  the  commentary  on 
the  CtA  and  Kew  Testementi,"  the  KmSM  fmtkaU^m  on 
the  marvelloQS  dispeantion  or  Ufc  of  oar  Lord  on  eavtii,* 
the  KfthdbkS  BMattikM  against  aH  tin  hensica,*  tiie  hook 
of  the  mysteries  the  Greek  philosopheia,"  the  twelve 
disoouises  comprising  all  the  seienoes,"  and  the  ecclesiasti- 
cal decisions  and  canons,"  as  also  an  Ar^ie  work  with  the 
titie  Bhah-manBond  or  "  The  Klng-peari.*^  Hie  MarpSmitU 
or  "  Pearl "  is  a  theological  work  In  five  sections,  treating 
of  Ood,  the  creation,  the  Christian  dispensation,  the  aaeiar 
ments  of  the  church,  and  the  things  that  prefignre  the 
world  to  come.  There  is  a  carefol  analysis  of  its  omtenta 
iu  B.O.,  iii.  1,  ^2-360.   It  has  been  edited,  with  a  Latin 

M  Badger,  TV  Sttbtrimt.  U.  96.  A  tew  specbaens  are  Blv«n  by 
OanU^ln  the  Uber  TItoKMK,  p.  fiL  Badger  has  translated  one, 

'^f'a^.'  Vat^  111.  SSL  at  the  top.  Impntant  MBS.  of  VarcU's 
bynuis  are  Cod.  Vatdxxxivj  Berlin,  Alt  Best  M,  Sachan  U8 : 
Cambridge,  ooll.  of  the  8.P.C.K.   .  ^  ^ 

(trannl..  pp.  841.342).  „ 
»  Bee  &rdihl,  £e«r  aHoasH.  pp.  l»-m  _ 
"BadgerriSe  J«W»*m«.1I-a:  see  one  of  his  Jowm  tna^ 

lated.  pp.  88-49.  Card^  gives  some  spedmens  in  Uoa-  namvt. 

pp. S9-el  Important M88. of hta poems ai»-Cod.  Vatclxxxv^- 

vm.:  Brit  Mns.  Add.  187>e.  ^ ***^  /^^h^A-^S^ 
Saohau  178:  see  also  Cod.  Vst  ]xxxlx.«nd  Brit  ltas.Or.  UOOat 
tbe  end.    Beriln.  Sacbau  229,  contains  a  poem  of 
amplified  by  Khamis  and  later  poett;  Gompan&0.,iLaaB,liLl, 

56fl 

«■  B.O..II.4B6.  CtadUM  has  pabM*sdavedm«i^I»erIlss. 

ottri,  pp.  107-118. 


»  (kVdUiI  (Uber  nesBMrt, p. U8) wrong!/ saji  "rtgaghdMh* 
■  The  mort  reverend  editor  inveighs  In  his  pnteeagalnri 
),who  brieve  hi  noUiIng  at  aU^;see 


"the  Pr0tAy«  (Protestants), 

p.  14.1,12. 
•«  B.O.,  1.  589. 

■  JM4.,l.588;Ul.l.SZ7.O0L2.  _ 

"  JMd.,1.839iIlI.l,Snotei>9;S,8»aotSl. 

f  iMd,iii.i.aa5. 

a  ld.,<Mrt  » Id.,  p.  318. 

»  Id..  Md. 
■>  Id.,  Md. 

Sl&huionlyan  AiaUo  isnsnHfin  or  sbridgmai*  of  lbs 
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tnuulation,  in  Mai,  Seriptl.  Vett.  Nova  OoU.,  x.,  and  done  Into 
English  by  Badg«T,  The  Natoriant,  U.  380  »q.  The  date  of 
oompoBition  is  1296.>  'Abhd-!shd'  hlnuelf  tniulated  this 
work  Into  Arabic  in  1312.  as  we  lean  firam  'Amr  ibn  Kattft 
Id  the  Mt^ial,  where  large  pcnrtions  of  It  aie  qnoted.'  The 
OoUeetion  of  Sgnodieal  Oanotu  or  Nomoctmon  is  also  folly 
analyzed  by  Assentani,  B.O.,  ill.  1, 332-351.  It  has  been  edited 
with  a  lAtin  translation,  in  Mai,  BeripU.  Vett.  JVom  OoU.,  x.> 
As  a  poet '  Abhd-iBh&'  doea  not  shine  aootnding  to  oar  ideas, 
althongh  hia  oonnirymeD  admire  his  venee  gre«tly.  Not 
only  is  he  obscnre  inTooabnluy  and  style,  bnt  he  has 
adopted  and  even  exaggerated  all  the  woret  fonlts  of 
Araoio  writers  of  rimed  prose  and  scribblers  of  verse.* 
Uia  principal  eiTort  in  poetry  is  the  PandUe  of  Edm,  a 
oolleeUon  d  Afty  poems  on  theological  snlfjects,  which 
has  been  analyzed  by  Aaaetoani,  B.O.,  Hi.  1, 325-332>  This 
volnme  was  pablished  by  the  anthor  in  1291,  and  in  1316 
he  foand  that  It  was  necessary  to  add  an  explanatory  com- 
mentary.' Another  oollection  of  twenfy-two.  poems,  which 
may  be  regarded  as  port  of  one  oomposition,  treating  of  the 
love  of  wisdom  and  knowledge,  is  foand  in  Cod.  Vat.  clxxiv. 
IQiiaL,  ill.  36&)  and  Bodl.  Harsh.  201  (P.  Smith,  OOoL, 
p.  510);  and  a  third,  incladiog  the  above  and  a  selection  &om 
the PsradiM,  is oontatned in  %odl.  Harsh. 361J  Ofhisminor 
works,  entunersted  in  the  B.O.,  iii.  1,  381,  the  oonsolatory 
disoonrsea,  tiie  letters,  and  the  oommentuy  on  the  e^tie  <h 
Azlstotie  to  Alenndn  oonoeming  tiie  great  art  (uohemy) 


seem  to  be  lost.  The  tergAmS  are  collected  in  a  MS.  atBerlin, 
Alter  Bestand  41,  4.  His  commentary  on  an  enigmatical, 
poem  of  Simeon  Shao^ffl&wi  we  have  already  mentioned 
(see  ^ve,  p.  897).  To  ns  his  mosl  Qgefbl  work  deddedlr 
is  the  Oataloffue  of  Book$,  whieh  fonns  the  bads  <tf  vol.  tlf. 
part  1  of  Assemani's  BibL  Orimt.  There  is  an  older  edition 
of  it  by  Abraham  Ecchellenals,  Borne,  1658.  It  has  been 
translated  into  English  by  Badger.^  The  Oaialogae  consist* 
of  foor  parts,  vis.,  (1)  the  Scriptnrea  of  the  Old  Testament 
with  Huudry  apocrypha,  B.O.,  iii.  1,  6;  (2)  the  Scriptaiee  M 
the  New  Testament,  p.  8;  (3)  the  Greek  fathers  who  were 
translated  into  Syriac,  p.  13;  (4)  the  Syriac  &thers,  chiefly, 
of  ooorse,  of  the  Kestorian  charch,  m.  65-362.  It  is  to  be 
regretted  that  'Abhd-2di&*  oontented  himself  merely  with 
enumerating  the  titles  of  book^  and  neverthooght  it  worth 
bis  while  to  give  the  date  of  the  writers,  nor  even  to  arrange 
bis  notices  in  any  kind  of  chronological  order.' 

After  'Abhd'ish5'  there  are  hardly  any  names  among  th» 
Neetorians  worthy  of  a  place  in  the  literary  history  of  the 
Syrian  nation.  We  may  make  an  exception  in  fovor  of  tb» 
catholicttfl  Timothy  II.,  who  was  elected  in  snc-  ™_^k,  tt 
ceesion  to  Yabh-aUha  III.  in  1318,  having  pre-  "^'^^ 
viously  been  metropolitan  of  Hoenl  and  Irbll  under  tho 
name  of  Joseph."  He  wrote  a  work  on  the  sacraments  of 
the  charch,  of  whidi  Assemaoi  has  given  an  analysis  ia 
Hi.  1,  Bis  death  took  place  In  13S8. 

(w.  w».> 


SYZRAS^,  a  difrtrict  town  of  Rii8«a,  in  the  govern- 
ment of  Simbirsk,  lies  90  milea  to  the  soutJi  of  Sim- 
birsk, a  few  miles  irom  the  Volga.  It  ori^nated  in  a 
fort,  erected  in  1683,  to  protect  the  diatriot  from 
Tatars  and  Circassians.  Most  of  its  inhabitants  (24,- 
500  in  1882)  are  eiwaged  in  gardening  and  tillage.  In 
the  lari^e  viUages  ofthe  sonoimding  district,  one  of  the 
riohest  m  Simbirsk,  various  petty  trades  are  carried  on. 
Sysrafi  has  long  been  in  repute  for  its  tanneries  and 
manu&otnrea  orleather  (£20,000  [$97,200]  annually). 
Several  flonr^mills  and  other  manufactures  have  re- 
cently sprang  up.  The  town  is  connected  by  rail  with 
Penza  and  Morshansk  in  the  west,  and  with  C^nbni^in 
the  east,  and  much  grain  is  exported ;  timber  is  brought 
from  the  upper  V^ga,  and  mannfactured  wares  from 
N^ni-Novgorod.  In  1882  the  goods  shipped  from 
SysraS  and  Batraki  (a  port  on  the  Volga)  were  valued 
at  £153,&40  [1746,204.40].  In  the  sameyearthe  grain 
and  other  wares  sent  rail  exceeded  one  million  owts. 
Syzrail  is  a  badly  built  town,  moat  of  the  houses  being 
of  wood. 

SZABABKA  (German,  Mana-Theretwpel)^  a  royal 
free  town  of  Hungary,  in  Uie  oonnty  of  Bms,  on  Lake 
PaUce,  in  46"  8'  N.  lat  and  19^  42^  E.  lonfc.  It  is  the 
centre  of  an  immense  agricoltoral  district  and  has 
little  claim  to  spetnal  distinction,  lliere  are  a  chamber 
of  advocates,  an  upper  gymnasium,  a  state  training 
institute  for  governesses,  and  an  industrial  and  com- 
mercial schooL  The  population  (61,367  in  1880)  was 
about  63,500  in  1885,  mostly  Hnngaiiana,  bat  partly 
Bnnyev&czs  (a  branch  of  Servians). 

SZABVAS,  a  town  of  Hungary,  on  the  KSrbs,  in 
the  county  of  B6k£s,  is  a  place  noted  for  the  wealth 
of  its  peasantry  and  the  ezoellenoe  of  its  breed  of 
horses.  The  population  was  22,504  in  1880,  and  about 
24,000  in  1885,  oluefly  Slovaks,  bat  all  speaking  Him- 
garian.  ,   

SZATMAB-NEHETL  a  royal  ftee  town  of  Han- 
guy,  in  the  oonnty  of  Scatour,  is  mtoated  on  the 

1  HSSr-Ood.  Tat  ebDcv.-vU  oeodvl.;  RAB.  Add.  78 ;  Berlin, 
Saohan4,S12;  Osmbridge, oim ofthe S.P.G,K. 

t  Aa,iil.l,MO,note^seeOod.  Vat.lxv..eceTlI.,andOod.  Vat. 
Arab.  ez.  (Hai.  aertptU  vm.  Nova  OoO.,  Iv.) ;  oompara  B.O.,  UL  L 

seo. 

>  M88.-Cod.  Vat  ezzviU.,  ezxiz.,  cocilv. 

*  SeePam  Smith's  minntedesoilptbimln  his  OWol.,  p.  628  ML 

*  H8a;-Cod.  Vat  ooalv..  oeelxxix.;  Parlk  Ane.  imdt  m; 
Berlin,  Alt  Best  41. 1,  Ssohan  1, 31. » ;  Kit  Has.  Orient.  SSDM ; 
Cambridge,  ooU.  of  the  BJP.CJK. 

*  B.O^m.  1, 827,  0(0. 2. 

'  Pi^iw  Smltti.  Ctriot.,  p.  628 ;  see  aln  p.  6S1,  Nos.  80^  81.  In 
narls,  Ane.  fimds  lOi,  (here  Is  a  poem  explanatory  of  the  eoolesl- 
aiUcal  calendar  (Zotenberg,  Ctalal.,p.  128). 


river  Szamos  and  the  Hungariui  North-Eastem  Rail- 
way, in  47**  49^  N.  lat.  and  22*  5T  E.  long.  It  is  the 
seat  of  a  Roman  Catholic  bishop  and  has  a  seminaiy, 
a  male  and  female  normal  school,  and  several  Govern- 
ment oflSces.  The  town  has  a  considerable  trade  in 
wine  and  wood.  The  population  numbered  19,708  Id 
1880,  aod  aboat  22,000  in  1885.  They  are  mostly 
Magyars,  and  by  religion  Bomanists,  Protesta&ta,  and 
O-reeks  in  almost  equal  proportions. 

SZEGEDIN,  a  royal  free  dty  of  Hungary,  seoooci 
only  to  Budapest,  is  situated  on  both  banks  of  the 
Theiss  at  the  influx  of  the  Maros,  in  46"  16'  N.  lat. 
and  20*"  lO'  E.  long.,  in  the  oonnty  of  Csongr&d.  It 
is  a  great  centre  of  the  oommeroe  and  a^culture  of  the 
AlfiHd,  has  a  Roman  Catholic  gymnasium,  a  state  real 
8chool,and  alibrary  with  about 80, 000 volumes.  There 
are  a  ^anciscan,  a  Piarist,  and  a  Minorite  convent, 
and  a  large  hospital,  as  well  as  various  Government 
offices,  a  superior  law  court,  and  a  chamber  of  advo- 
cates. The  inner  town  consists  of  fine  broad,  streets 
and  large  squares  adorned  with  many  paUUal  edifioea, 
but  the  suburbs,  inhabited  b^  the  peasantry,  are  little 
superior  to  ordinary  Hunganan  villageB.  ^e  river  is 
spanned  bya  railway  bridge  of  stone  and  a  finejuspen- 
Bion  bridge.  Szegedin  possesses  factories  of  soap,  soda, 
matches,  candles,  leather,  and  spirite,  steam  and  saw 
mills,  and  salt  and  tobacco  magaunes.  It  is  the  chief 
seat  of  the  manufacture  of  paprika  (a  kind  of  pep- 
ffloum)  and  of  a  pastry  tarhonva,  both  largely  exported 
to  all  parts  of  the  world.  Ihiring  the  summer  the 
shipping  trade  is  very  bri^,  especially  in  com  and 
timber.  Szegedin  is  an  important  station  on  the 
AlfSld-flume  and  the  Austrian-Hungarian  State  Rail- 
ways, and  is  a  terminus  of  the  Arad-CJsanid  Railway. 
The  inhabitants  in  1880  numbered  73,675,  and  in  188& 
76,600  (estimated),  entirely  Magyars. 

Since  the  ISth  oeatnry  Ss^ieden  lias  been  one  <a  the  mosfr 
prominent  vUiet  in  Honguy.  From  1E2B  till  1688  it  waa 
in  paesession  of  the  IVrks,  who  fortified  it.  It  ia  also  no- 
toAona  for  its  many  wltdietsft  trials.  In  1848  it  sent 
strong  detachmentfl  to  the  national  Hungarian  army.  In 
Jaly,  1849,  the  seat  of  the  Gktvemment  was  transferred 
hither  for  a  short  time.  In  March,  1679,  the  town  was 
almost  oom^etely  destrcored  bv  an  inundation.  In  the  re- 
con^nstion  tiie  site  of  the  mA  fortress  was  1^  out  as  s 
puUic  garden. 

•  J%e  ItMorlaiit,  U.  S8I.  Badger  aserlbes  the  wwk  to  the  year 
1286,  probablr  on  the  anthorl^  of  his  M8. 

•HS8.-Ooa.  Vat  dzxvLjiJtAB.  Add.  76  (ImperflBat) ;  Rom^ 
BiU.  Vltt  Xmaa.  A.  1U1,1CB;  Sewir.  182;  CuBMdfe,  oOU.  <^ 
the  aP-CK. 
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SZENTCiS-SZOLNOK. 


,  SZENTES,  a  market  town  of  HuDgary,  ia  the 
oouQty  of  Csoanid,  on  the  left  bank  of  the  Theias,  30 
milea  north  of  Ssegedin.  It  has  a  eonnty  hall  (1885) 
and  a  promenade.  The  inhabitants  are  chiefly  em- 
ployed ID  MTionltare,  in  breeding  geese,  and  in  fishing. 
The  popnlaUon  (28.712  in  1880)  nninbered  about 
aOipOO  in  1885,  all  Magyars. 

SZIGKT  {MdmanM-Seiget)^  chief  town  of  the  oonn- 
ty  of  M4nnaros  in  the  northeast  of  Hangup,  is  the 
oentre  of  a  salt-mining  district,  with  mining  and 
foteab7  head  departments  The  town  lies  in  a  TsUey 


which  abounds  in  pioturesque  scenery  and  ii  nl 
mineral  springs.  It  has  a  ooanty-faall,  Ftateatwi 
Catholic  gymnasia,  a  convent,  a  nnnnra^,  ami  iia 
ing-BchooT  for  teachers.  The  popuIatiCHi  (10,S2 
1880)  was  about  11,200  in  1885. 

SZOLNOK,  the  capital  of  theooonly  of  Ji»!^ 
EUn-Stolnok,  Hungary,  is  utnated  on  UielUaa 
tfaeZagyva,aiidi8tnejan^ionoffiKirr8i]w^  hm 
ries  on  a  brisk  trade  in  tcAiaooo,  salt,  and  espeisttfi 
wood.  Inl880thepopalation(Magyai8),duab'ItM 
Catholics,  nnmbered  18,247,  and  ra  1885  aboot  19^ 
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